
Unit 17 

It, s a ? w t  t i m e  fo r  us t o  s e t t l o  down nam and cone t o  order. 9: nct ice 

we have with us a few v i s i t o r s  m d  we w e  glad t o  have thorn s e t  i n  with 

us on this discussion- The order o r  presentation i s  pract iqal ly  the sane 

as i n  tho  l a s t  two meetings. (mo change, I think ECPI has b b n  put dcwn 

just  ahead of the engineering presentation - ot;henrise t h e  order i s  a8 

before. General description of area ly Bevrley; range management -- Hc- 

.Kinmy; Forcntrtr - Deppa; Biology - Phill ips;  Erosion - Knnnedy; Soils- 

Beuley; Agronomy - Uicholson; ECW - UcCray; Engineerin& - Bloyes; Planf3.ng - 
1Jicholson. Oh yeu, t ha t1  s r ight ,  Sociological surveys oomes neoond and 

-xi11 be presentod by Yr. Bell., !: suppose everyone i s  here tha t  i s  coming 

in  today and suppose we had bet ter  ge t  the number tha t  wants t o  e a t  a t  

the club, W i l l  a l l  of you tha5 m t  t o  e a t  0.t the club raixe your hand. 

I counted 18 i s  t h ~ t  r ight ,  Dick will you not i fy  the club and f ind  out 

what time they want us. Does anyone have anlything they v r ~ t  t o  bring up 

befor2 we star t  in. If not,  we Mill have I&. Betvley give us n. general. 

description of such f a c t s  as he thinks pet t inent  a t  t h i s  time. 

Di s t r i c t ,  or un i t ,  17 i s  locatcd i n  parts of Apache and Nava~o oounty 

Arizona and comprises -the south central  par t  of the Navajo Indian Reser- 

vation. T h o  boundary of the aroa i s  roughly a s  outlined on the base 

map which we go by. The only c h m p s  t h a t  have been made a re  on t h e  

north from this mean over t o  the rim of Beautiful valley bending to the 

south and over here by Pine SprSqs  instead of following the road ap- 

proximately k d 2  half mile difference. Othomise t?:~.) boundaries a r e  

RS ou t l i~ led  on t h e  map. The topography of the uni t  i s  undulating t o  

h i l l y  in the central  region the  topography i s  undulating and a l i t t l e  



h i l l y  and h i l l y  along the west s ide of tho Defiance plateau. 1Ioun.I;ains 
anC! shale appear on the southeast ror i ion of the  platem. General ele- 

&ion of tho area i s  approximately 6500 f e e t  i'or tho cerL,ral p a r t  of 
# 

the  area including Ganado, Khg-E-Toh and Stsa-nbort, The l o w s t  eleva- 

t i o n  il3 found d iere  W u s  wash leaves the  area. 5200 is the general 

elevation f o r  Defiance platenu. md on e ~ s t  with the exception of Flutad 

Rook which i s  8500 feet* There .is a difference of 2800 f e e t  i n  the whole 

uni t  disregarding the  srnall area of Fluted Rook* There a re  no perennial 

s t r e w s  on the unit, although a few springs up i n  the v e s t  side of the 

Defiance plateau t h a t  are perern5%1 and the  small streams mnd 3dxx& running 

f ron  t h m  m y  be classed as perennial s t r eam t h a t  extend short  distances 

from the  springs t h a t  dry up. V i t h t h e  exoeption of north of t h e  south 

end of Chin Lee valleyand drain in to  Cllfn Lee m s h ,  the r e s t  of tho area  

l i e s  i n  tho L i t t l e  Colorado River m t e x h a d  m d  i s  drained by F ~ e S l o  

wash a d  leaves the  a r m  just eas t  of IMn Nosa and LaEue wash just 

south of St. Ifichaels highmy md drains dorm and leaves area i n  the south- 
* 

enst  corner. Othor import;ant d ra inaps  are the  Steamboat wash, the Pinon 

Spr iws  msh,  Klagetoh m s h  and a few sub mshes, General direct ion as 

said before i s  t o  the southrvoet with the  mzaqkk@ exception of tha t  north 

end. There i s  no accurate irformaticn as  t o  tho climatic d a b  on t h e  

Reservation, although here a t  Gmado some cecords have keen kept and for  

a row yr s the average r a i n f a l l  i s  10.47 inchos. We have from t h a t  in- - fornation we 1,ave e s t i r a t ed  the geceral rainfall f o r  the  u n i t  t o  be 

a?proximately 1% inches per year; aithough up here on Defiance plateau 

the  ka infa l l  may be as  high as 15 inches or  more and in tho  Painted 

Desert region i n  the southnest corner rrromd 8 inches but we estimated 

10 inches for  PainQed Desert. 0n.ly Pi gured the ra infa l l  here at ~ o r t ;  

Defiance for  t b o e  months or  2-2 months - July, August and first  p a d  

of September. Rainfall during tha t  period i s  43% of t o t a l  f o r  yew. 
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~ o u g h l y  the same for  the  other s ta t ioxs located just  around end off' t he  

3 ,  43% of -[;he rainfal l  occcrred during t h a t  period. Host f o m  of 

t h i s  proclpitation occurs i n  the  form of snnw and estimating bg the 

figures fromthese o u t l y i ~  weather ~ t a t i m e  the average de2t;h of snow 

or  average f a l l  of snom on the  1rni.i; i s  30 inohes per yeard We have I& a 

growing season of ( a l l  these figures are estimated because of outlying 

stckions) 133 days. From tho midGle of Uay - t ;~)  the f irsr, of Ootaber. The 

average annual ternprnture i s  estimated 48.4 dcgroes md a mesa dai ly  

f luctuat ion of 32 degrees. The nativa vegetation of the unit varies from 

the  upper t o  the  transition and the u variat ion i n  these 

formations i s  due t o  the change i n  elevation and t h e  rainfal l .  Rainfall 

i s  oorrelated 16 th  slevation. The desert  grasses and shzibs are found i n  

the  southeast portion of $he region. The sage brushes a~ld blue grwna 

grasses occupy the ce3tral  pcrtion and y e l l m  pine and nomta in  muhlenbergi~ 

are up on the Defiance plateau. The pop la t ion ,  as  estimated l a s t  mek ,  

ms 3500 with 510 consumption groups. The only population concentration 

ic in  the  vicinity of Ganado and a very few i n  the Painted Desert region; 

otherwise, mattered uniform over the  a x a .  The main wci~pat ion i s  sheep 

herding, although a few work f gr the traders and Govenunental agencies 

which are scattered over the  unite Most of tho shil ' t ir ;~ i n  s m o r  and 

x h t e r  i s  x i t h i n  the unit. They s h i f t  t o  the  concentrated f a ; ~ n  areas  

during the farrning.seascns =d when t h e  orops aro i n  they shift; t o  the  

higher wooded areas. L i t t l e  sh i f t ing  i n  the  southeast corner and a l i t t l e  

sh i r t ing  in to  Chin Leo valley. A l i t t l e  flock f ron  Crystol ooming through 

the  northeast corner md grazes dam i n  the southwest coxner. There are 

I think 11 xzd t rading posts locnted on the area; 4 at Ganado, 1 at  

Steamboc.t, 1 Sun Rise, Pine Springs md Cross Canyon and Kl~qptoh. 

 he day schools located a t  Steamboat, Cornfields, Greaoewood, Klagetoh, 

Y{ide Ruins, Pine Springs rind Kinl.ichae. Thore i s  one hospital  and Xission 



road; ~hajnbors-Ganado road; Gaslado-Cornfields rord; t ruck  trails l ead  from 

a p p r o ~ i x i f e b ~  100 miles of impi80vod road and 100 rnlles t r u c k  trsil; one 

%rail reaches Ganado t o  Fluted Rock, comes J:rm the pla teau t o  t h e  sunrmit 

baok down t o  Klag-E-Toh m d  then i n t o  Greasmood maki~g a r, ircle of t he  

nor theas t   pa^ of the sop. area. The smmIt-Kltlcetoh t ruck  t r a i l  about 10 

mib s belots Ganado-St. Xichaels hLghway and goes throug\ Pine Springs to 

Eighway 6. Ind ian  roads and t ruck  t rai ls  lead *o al l  percs of t h e  unit* 

A p i c u l t u r e  i s  pract iced over parts of t h e  area; dry f~rrrting on top  of 

the plateat.; flood i r r i g a t i o n  a l o r g  the  lower w&.ahas; and,  i r r i p h t i o n  ah - 

Gmado. Approximately 4,000 ac re s  of tarns and 1700 ac re s  po t en t i a l  lande 

Them a r e  -';hree demonstration a r ea s  i n  -tihe unit.  Stemboat ,  Ganauo, and 

Klaf;etoh. The Lereas occupied bj demonstration a reas  a2proxinately $$@B!j! 

36,178 acres. The t o t a l  area  of t h e  u n i t  a s  outl ined I s  l,L!44,122 r,cres, 

I forgot  t o  mention the  a r ea  is  well served telephone l ines ,  Fo re s t  

Service telephone l i ne s  frm tmmrds St. Kichaela up t o  mountains m d  by 

Fluted Bock; t hey  come from St. LScl~aels t o  S t o d o a - b ,  Chambers, Chin Lee, 

Gmado, Cornf io lds ,  G r e a m o d  and reauning t h e  zl.ea down pas t  Greasmood. 

That roughly t akes  care of the  loca t ion  descr ipt ion of t he  area. 

R. I'lalker: Any quesk iox  o r  discussions. I would l i k e  t o ,  in regard t o  t h e  boundruy 

changes f you mentioned, are your f igures  t h a t  l i s t  used in t h e  dis-  

cussion today - do th sy  inolude t he  chmges o r  not? 

Bmley: Well me jus t  took it f o r  granted t h a t  they  mere the  es tab l i shed  boundaries 

because it; vras drawn on the  small map; f luctuat ion we made would be along 

that. 

R. Valkor: Then t h e r e  a r e  no proposed boundary oluinges? 
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! R. Walker: If thore a r e  no other  questions, we w i l l  hear  from Bell i n  regard t o  the  

Sociologicnl Gurvoy. 

1 night give a f m  words j u s t  wily I happon t o  be doing a l l  t h e  t a lk ing  

fo r  our Group. Actually none of t he  repor t s  we have presented a r e  re- 

por ts  m 4 e  by any one of us; overyone i n  t h e  divizion help; some contr i -  

byited more' as i n  t h i s  case mhem 'n'aske Nomood uml Page d i d  :I:.:: YR+. 1% 

thought s ince  overyone contributed, one person might p e s e n t  it. The t o t a l  

population i s  about 3600 with  approximately 540 consumption groups. Eappenr 

t o  be abocb 700 law-er than esti.lr.a.ted ~ m f  ore  the  s tudies  m r e  made. The 

population i c  divided ir, areas  about as follovrs - if  you can see t h e  l i n e s  

on t h i s  a r e a  the  upper no r t i~oas t  corner of t h e  a r e a  whic includes what we 

call. Kinliuheo has a population of about 940 persons; i n  t h e  St,aiii,>-:: a r e a  

i n  the  northvest  cornor about 480 persons; i n  tho southeastern and south- 

western yo r t i om which include 'Klagetoh, Vide R m  M n s ,  ard Pine Springs 

about 1130 and i n  tile Ganado and Cornfields sect ion about 620; and t o  

' ~ i i  southwest of t h a t  i n  t he  general v i c i n i t y  of Grensewood about hp~ 420. 

A s  I thinlc Bmdoy mentioned there  a ren ' t  ve ry  s i gn i f  i c m t '  s h i f t s  out  of 

t h e  area; genera l ly  t o  s l i g h t l y  higher a reas  in winter from the  farm lo- 

cations. In stl:mr most of t h e  groups farming i n  these braaches ao tua l ly  

spread up. S l i g h t l y  d i f fe ren t  s i t ua t i on  from the  Monw~nt  Valley d i s t r i c t  

where s tock were kept r igh t  around t h e  farm. I n  t h i s  u n i t  tho average 

s i z e  conm.ption group i s  s i x  which i s  one under *at it was i n  t h e  o ther  

h. Total  incomes fo r  this a rea  include approximately $515,000 of wMah 

about 6% o r  $353,000 i s  comerc i a l  income and t h e  r e m h d e r  non-comercial 

incorn. As far as t o t a l  -'.ncom i s  ooncerned, 34% i s  fron l ives tock;  3M 

from vrages' 

 he t o t a l  incor.;e per  capi ta  i n  t h i s  aroa i s  $&!+ which i s  s l i & h t l y  under 

vhat  it was i n  IJonumont Valley d i s t r i c t .  The Lo-k l  incom excluding tamp; 



per c ap i t a  i s  aborlt 95.00 which i s  v e r y  c lose  t o  t h e  other two d i s t r i c t s  

$92 at  Tsai loe  $35 a t  t3.o 0 t h ~ ~ .  As f ~ r  ao cormercial income, t h e i r  

p r i n c i p l  source i s  vm$o work. $353 ,GOO . t o t a l  with 9176,000 ooninf: from 

wage rmrk i n  1935, about %$ f ron livestock; about if$ from rugs and $7000 

or 2$ f r o m  agr icu l tu re .  Vwy small m m n t  from miscellanecus i t o m .  I n  

terms of sheep un i t s  a n d  acres ,  the  f i gu re  ve have on  t o t a l  l ives tock  ex- 

cluding horses  1 6  60,000 sheep uni ts ,  Total inoone f r o m  l ives tock  aboflt 

$120,000 vh ich  i s  about $2.00 per sheep unit.  Separate f i gu re s  f o r  

c a t t l e  gqd sheep and goats. On bas i s  of our f igures  oa t t l e  f i r * - r e s  $1.02 

and sheep and goats $2.04 D i v i d i q  t h e  t o t a l  cul t ivated a c r e s  within the 

d i s h  . c t ,  about $30 r e -  pe r  acres I n  t e r n s  of b o t h  cc m r c i a l  and non- 

oomerc i a l  income; comnercial conswnpt~on !n t h i s  a r e a  totals Q27l,OOO or 

$70,000 l e s s  than comerc in l  incone f igures.  We f e e l  our f i gu re s  a r e  very 

accurate. About $70,000 spent outside the u n i t  - probably i n  Gallup, ZiLs 

i s  qx i t e  a bit higher than lionunent Valley, As f a r  es the c o m r c i r - 1  con- 

s q t i o n  w i th in  t he  aren i s  concerned, the d iv i s i on  i n  various categor ies  

i s  very much t h e  smo. Food 6%; clothing 3w; Productive equipment 9; and 

4% household eq~i?rnent. Of t h e  food purohasod a t  t rading s t o ro s ,  aga in  

c e r t a i n  por t ions  of it tha t  could be raised wi thin  t h e  a rea  i f  there i s  

a g r i c u l t u r a l  land. This includos potatoes,  melons, onions, c o p ,  o a t s ,  

and hay. To t a l  mount  spent a t  t rad ing  s t o r e  for  imports i s  not included, 

only a c t ~ n l l y  impor-ts $28,000 fo r  raw agr icu l tu ra l  products which, OQ the 

ba s i s  of  t he  agronomistfs  e s t i m t e s  of y ie lds ,  would -take 530 acres t o  

mice .  Flour i n  kh i s  unit WELS about 640,000 pounds imported. On b a s i s  

of 60 pounds t o  , 1,160,000 punds  or about 1600 acres. 

The maun t  spent  for f lour  Vms $!t0,000- Thore i s  considerable import of 

blanket  n o d ,  g e se r a l l y  from t h e  mountain country. 2500 pounds during 193: 

~ ~ o h  i s  $570. Including f l ou r ,  of a l l  food purchased about 44$ could  be 

produced i n  t h e  aroa if there wero a g r i c u l t u r a l  lm6. Actually only 1700 
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acrcs potent ial  3x agr icu l tura l  land which would not cover all those 

products olld rlour. That would teke about 530 acrcs, lmving approximtely 

1170 f o r  production i 2  pro ra ised wheat for flour.  Dontt kncnv *at t h e  

necessary stool.: adjustment i s  i n  t h i s  unit. L i t t l e  d-iff! vl-'; t o  f igu re  

how many acres are necdssary t o  replace that,  On t h e  b ~ s i s  of devoting 

some 530 ncras t o  product;ion of raw agricul tural  products now imported a t  

$2.30 per sheep uni t ,  L!+,000 sheop u n i t s  removed without change i n  inoome. 

We haven't a t  th i s  t i r e  m y  accurate f igures  on dis t r ibut ion  of farm 

m e r s h i p  i n  the unit nor complete figuros on distribution of  liveseock w i t 3  

i n  uni t .  On the  bas i s  of d is t r ibut ion  in t h e  Stomboat a rea  wllich represent 

about 13$ of the t o t a l  population, we mst about the sw s o r t  of disakribu- 

t i on  as in  t h e  other tvm land marqemsnt at s. About 50;: d n g  one t o  

one hundred; on the other hand, vre have som 3% awning about 15% of the  

totf.1 livostocl: in  the unit. This m y  or m y  not be representative of the 

uni t  as a IV-lole. If there a r e n ' t  any questions, I thin]: t h a t  i s  a l l  the 

material  rm ?nn presezt a t  t h i s  time. 

2. Wallcerr Any d i c c u s ~ i o n ?  Thi : $1.02 per  sheep uni t  f o r  c a t t l e ,  would that include 

the ones thtit wze  consumed at home? 

Eel1 : Yes, i n  th is  sense, w e  h~-re w. estioned a very high proportion and on a l l  

those me havo a t o t a l  of zero c a t t l e  consvmed a t  home. The number of 

sheep md goats  i s  high bu t  no  c a t t l e  what-so-ever, 

R. Walker: Isnct  t ha t  lowor than incorm from oa t t lo  on other d i s t r i c t s ?  

Bell t ye8 t h a t  is. Me g e t  that by dividing total' trade o f  livestock figures. 

Subject t o  question. Our f igures  on sheep and goats are subjeot t o  tha t  

same question. 

R e  Walker r 1% mould probably indicate ib tha m y  they a r e  handling them, donrt you 
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McKinney: 
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R. TRd ker: 
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think so Heggie? T h t  i s ,  t he re  i s  less of the c a t t l e  sold than of sheep 

azd goats  don't you think? 

2a t t lo  on t h i s  un i t  s o l d  ra ther  af f: c ient ly .  They m s t l y  belong t o  t h e  

large mxers. Quite a number of old o m s  and k x b  bulls, bu t  they a r e  

sold p r e t t y  olean. 

Are they  sold inside o r  outside? 

That w i l l  account f o r  our s n a l l  figure. 

Any more discussion? 

I don't knon whether t h i s  i s  i n  place o r  not, but how do you account f o r  

the l ove r  income per sheep unit ii: this d i s t r i c t  vre generally think of as 

one of t he  b e t t e r  u n i t s  from a range management stfindpoint? 

I don't know. Nybe RS t o  how they are handled. 

Some of the l a r g e  owners €*e l l  t he i r  sheep off the Reservation and n o t  t o  

traders.  Wy be a bent-? or hvo cm:.ng i n  from the no r th  t h a t  are n o t  in- 

cluded i n  k~ t h e  d i p p i q  reoords* 

In that case, t h e  faot he might s e l l  o f f  the  Reservation as long as 

The mere f ac t  *hat these l a r g e r  f locks are n o t  included i n  stock olounts 

there you have no reaord of sale might make a disorepancy in  the t o t a l  
They 

incorns from the d i s t r i c t .  may b e  getting quite a b i t  higher unit 

income 'than t h e  ones you have a oount on. You have a lower incons f igure  

on sheep units t?m on some w e  don't f ieure as being good from range 
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XcHfmey: 

R. Walker: 

McIUnney: 

Even some of these smaller owners are se l l ing  autside t o  Gallup, Holbrook, 

and Chambers. 

0uQ;side people g e t  a permit t o  buy a few head and tdce them out a t  Chambers 

and Holbrook. 

I guecs that i s  a l l  of that. Now have Range Xmagcnent studies by &. 
UcKinney3 

Bewley has outlined the s ize  of the  uni t  and somewhat of tho vegetation. 

We have n vegetative map here showing t h e  different  ty-pes of vegetation. 

(Wtinney gave a description of the  vegetative map a t  t h i s  po in t )  In tho  

p i l o w  pine b e l t  i n  the eastern part of t h e  uni t  we have yellow pine, de- 

ciduous cj*; ?AUO gram, mountain mul~lenber@a and pinon. We have the 

pinon juniper i n  the  cer;t;ral p a r t  of unit. We havebli~s g r m  and big sag3 

as the pr incipal  species with pingua i n  t h e  u?per part of the pinon junipor 

b e l t  and ga l le ta  and snake vmed and some yellow brusho I n  the soutkwest 

portion i n  the Grass land, the grasses - especially sacaton and gal le ta ,  

wml:e xdeu ax3 chamise i n  ?he upper Chin Lee valley. Blue grama, gailetsr, 

and snake weed i n  grass lan i n  southeast. Blue grama, i~na l :~  meed, three- 

o m  and some chamiso i n  some of the  s m l l e r  drainageso The depletion map 

hsrs rrlth red slzming t h e  poorest t n e ;  bl.ue medium and yellow good. Xed 

includes l m d  with forace factors  from e01. t o  009. The blue representing 

a forage factor  of from 10 t o  19 and 25. The yellow less than I& ttci'es 

per sheep mxx o r  ti forage fac tor  of 20. The a r e a  showing the grazing 

deplstion ere  i n  t h e  Pnirztod Beserl; Region i n  t h e  southmst portion section 

of the u n i t  around concentration of agr icu l tura l  area and in  northeast corn 

e r  of unit, The rod is  there because of yellarr pine and deciduous oaks 
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more 
probably d fron se tere  overgrazing at; present than i n  paat. 1936 dipping 

records for t h i s  tL?it are not  complete. Steamboat ha; not the dipping 

. . records so g far so t h e  1335 dipping records were used. From these, 53,949 

grovm sheop; 3,100 horses o r  15,500 sheep u i t s  i n  horses, giving us a 

t o t a l  of 73, . According t o  those records i.1; i s  feasible t o  

inc:.aasa stocking i n  -this unit as it has a carryine capacity of 75,341. 

Fro11 one source, tho 1.ollOvdng information came from a man who should h o w  

1,ivostock on t h i s  u n i t  especially a t  vats. iie said sheep a r e  not coming 

i n  t o  be dipped; o w  ia be t t e r  l a s t  year than t h i s  year. One large m e r  

who l ives  a t  Tsailee a d  Crystol - don't k t o w  how man, sheep - moves in to  

the southuest portion of the  unit. Those have not been counted. One 

dipping vat  which i s  not  5n our records i n  the  extrene south portion of 

the unit .  Also, I believe t h a t  Uie c a t t l e  and horse numbers are low. 

There are more horses eu,d o a t t l e  than show up i n  tha dipping records. 

3,100 head of horses and $0 consumption groups. 5 head per consumption 

group would be 2,500 head of horses. 1936 dipping records excluding 

Greasemod (;rive 1,671 hsad of horsos.Cattle are sca t tor t?  a l l  over the  

uni t  but more concentrated i n  the southmest portion of the mit. Frommy 

estimates, I believe tWs u n i t  i s  2% overstocked and 2% over u t i l i zed  t h e  

past year. We have poisonous plants i n  many species but p i n p a  i n  the  

yollow pine portion and portion Juniper pinon pro'r~ably i s  t h e  most 

abundant: p l a n t  on unit has caused heavy losses  from sheep -. especially i n  

the spring, Probably could be elirAnated hy not grazing the  yellow pine 

too ear ly.  Probably causing the m s t  loss i s  whorled milhreed. Abundant 

i n  Kinlichee, growing i n  m y  of the arroyos and f i e l d s  and hay f i e l d s  t o  

the e A m t  it i s  very damaging. There i s  some poss ib i l i ty  i n  eradication 

of t'nis i n  t h a t  area. In  smaller ooncentrated areas t o  prevent fur ther  

spreading. Ale3 sppears along mash around Pfide Ruins. I think era&- 

i ca t ion  w i l l  be veil remthrhi1e i n  those concentrated areas. Also alc.?g 



Stomboat drainago and Pueblo - Colorado %ash. What can be done i n  the 

form of crndication w i l l  be up *to sonoone else t o  sly. It i s  a l s o  i n  

vioini* of temporary lalies on thc Sunrise area I n  small concentrations. 

I n  e J l  other except Kinlichee drainage, they a r e  able t o  herd around it 

and nnt mf fe r  any grea t  loases. This untt has been dividod i n t o  six sub- 

ud t s  and these are l a i d  out a s  near as oould be detendned on use and top- 

ography, One i s  Rinlichee i n  t h e  northea8.t corner. (2) Ganado - central  

portion. (3) Steamboat subunit i n  the no:rthwest. (4) Greasewood subunit. 

(5) In southwest oorfier of u n i t  ern area 210,548 surfaoe acres praot ioal ly  

oontrolled by Chee Dodge and Ring bro+hers,, ( 6 )  Pine springs i n  the south 
i 

east  corner of the  uni t .  The livestock concmrlCration i s  as outlined by Bell. 

Certain times of  the year the livsstook aru the  most ooncentrated a t  fann 

areas; i n  summer top of  Defiance Xesa through up Kinlichee val ley and t o  

grass lands i n  t h e  southeast portion of the unit and west portion of t h e  

unite One has an acrea: e of 134,000 surface acres; 8,000 sheep units 

p a r  long ia t h e  c ~ r r y i n g  capacity. Lovmr portion of subunit one i s  some- 

what bsoken md eroded with gul l ios  and the whole subunit i s  eas i ly  acces- 

s ible  t o  i iwstook.  Has been divided in to  summer and .;rinter range. Dividec 

pract ical ly  t h e  m y  it i s  used at the present time, the 1 0 ~ 7 ~ ~  3dg8 of the  

yellow pine being the  boundary of the sumner range. Yellm pine is  s t r i c t l ;  

summer r a n p ,  Grazing good on yellow pino. Probably i s  the best  yellow 

pine i n  tho unit. We arrived at  an averege da te  of vhat ~e might o a l l  

rwge readiness of July 15th The carrying ~ a p a c i i ; ~  of  fro^ J ~ l y  15 t o  Sep 

t e f i e r  f i r s t .  Winter range i s  five months fronNoverriber f i r s t  t o  July 15 

L t v r i l l  be necessary -to s e t  up i n  t h i ~  par t icu lar  subunit; f o r  we have no 

plnco t o  move them f o r  range. 'He are hoping t h a t  by Juiy 15 it w i l l  b 

ready f o r  grazing but t h i s  year it was not  ready u n t i l  a f t e r  t he  ten th  of 

~ u g u s t .  \ lri t l~ that sut-up, me have room for  7,690 sheep uni t s  for & months 

on sUmn;ir range md w i l l  oome out of subunit two f o r  3% months. On sub-uni 



one, I recornlend a change i n  c lass  of l ivestock 7ihi.ch w u l d  be a s h i f i  

fron sheep t o  ca t t l e*  Sheep do not  use yellow pine i n  t h a t  sub-unit t o  

the  best  advantage. There aro  a l o t  of aoarse grasses and the  sheep vmde , 

through grass  almost up t o  the i r  backs and pick out yellow pine seedlings 

and take leaves daing demge t o  reproduction. Also reconmend reducin~; the 

onrrying capacity or stocking o.?sub-unit one 25% below the present c a r p  

ing capaoity f o r  watershed protection. A t  Ganado lake we b v e  two diversion 

dons.%hat mould mean approximtely 2,000 head sheep removed fron sub-unit 

one year long which would mnke a cost t o  the Indian from three  t o  f i v e  

thousmd do l l a r s  per year fo r  vmtershed protectior*. It i s  the opinion of 

the study g o u p  tha t  it would be worth that.  Ham t o  take care of tht de- 

crease no one knms. That decrease would only be f o r  a period of f i v e  

years and +re hope t h a t  i n  tha t  time they  could ra i se  the stocking t o  t h e  

present estimated onrrying capacity ~ n d  s t i l l  have 'watershed protection. 

Also poss ib i l i t y  of development of vrildlifo on t h a t  watershed i f  rre do re- 

duce stock. - Also s h i f t  from sheep t o  c a t t l e  vrould el ininate  poisoning 
Ti10 S t  

from pirqw and lupine. ?@I poisonous i n  spring and %*en seed pods 

form. Sheep are most affected. Pingua ef fec ts  sheep h x i h ~  more than 

c a t t l e  but would probably decrease losses  fron poisonous pimtt;  if RE the 

shift were made. The vegetation of that; mb-unit i s  f o r  the  most p a r t  

pinon and juniper. On the eas t  par t  of the sub-unit i s  s& s t r i c t l y  summer 

range kith on area of 24,790 surface acres. In tine exbrene north end of 

the  sub-zmit upper Chin Leo val ley 

Classifying upper Chin Lee val ley as swmr range as it is used t h a t  m y  

today and is best  used for t h a t  country. S u b m i t  two. Carrying capacity 

of s u b u n i t  %TO i s  estimated at  yellow pine swmer range 11,9.3; s m e r  

rmge 22,526 sheep units y e w  long; 7,984 on up Chin Lee valley range. 

1w-t few livestock can not ke %&en oare of i n  sub-unit one cen be t&en 



care of i n  the s-r range of sub-unit f i v e  where m have more summer 

r a x e  than winter range according t o  that  bas is  0" use. Sub-unit three 

i n  tho nor thrrest corner has 122,787 surface acres; 8,824 sheep yea r  long. 

The northeast p a r t  could be grazed as year-long range. I n  sub-unit three 

t h e  winter range i s  largely pinon juniper and s m e r  rage the uppm 

portion northeast portion o r  upper Chin Lee valley. S m e r  - minter 

range LEXE 10,500. Surplus sheep on winter range over there above swmner 

range can take care of cm be moved into four  and possibly into f i v e  

t h e  longest s h i f t  from any s m e r  t o  minter range. Sub- id t  four or  Grerse- 

vood s u b u n i t  has an area of 206,596 surface acres. &,941 cheep uni ts  

y e w  101?g. Winter range i s  pinon juniper part of  t h e  end i s  i n  t h e  eastern 

portion. Win* range has an area of 93,242 surface acres and c m  handle 

4,163 head f o r  six months. 113,363 s w e r  range. Probably one reason 

rrhy tho people i n  s~b-un i t  one two three and four use t h a t  s-r m d  winte: 

raqe approximtely as pictured - there i s  much f u e l  supyly and an abundmcc 

c,' big saLt i n  pinon. Also ciuring the summer time an abundance of temporw, 

water i n  tho  p a  3s l m d  i n  southern md soutlir.lest portion. sub-unit f i m  

i s  p rac t i ca l ly  controlled by Chee Dodge and Lynch 3rothers. In  the  south- 

e a s t  portion t o  a small extent one or  hro owners i n  the v ic in i ty  of 

Greasewood., This area has a lso  been divided in to  winter and summer rmge 

but probably does not conform t o  present use a s  nearly as  other uni t s ,  

This par t  i s  knm as the Chee Dcdge winter range. Cattle are numerous 

in t h i s  s-r rmgo portion a t  the present time - a l s o  horses. T h i s  

winter range includes the pinon and juniprrr has an area of 90,631 surface 

acres  and can oarry 10,700 head. 15,000 head on #the summer range. Allow 

ing tPen f o r  some livestock t o  come off the winter range from units ~ IVO 

th ree  t o  five. In six, the winter and summer rwges  a s  here shown 

are approximtely as used a t  the presexb time. Sumor range i s  the south 
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portion of s i x  when they have water. The vmter there  i s  temporary. It 

has a oarrying capacity of 2,964 head, You might question why I have the 

summer range i n  a l l  these uni ts ,  vrhy I should begin graziag tha t  t h e  f i r s t  

of fby.  Thak was t o  proteot kine woodland i n  tho pinon juniper b e l t  of 

t h i s  unit. I f  they could be moved by the f i r s t  of Idny, it mould be t o  the 

advantage of pinon juniper increasing seedlings and a t  t h e  same time the 

smmr ranges would. be very nearly ready. Abundance of weeds. If they 

moved tho f i r s t  of Uay i n t o  thcs e ranges they would be there  qproximately 

t e n  days before beginning ta lamb. Those a r e  j u s t  average times. The 

lovser Defiance p l a t e m  has 2Q$T# 21,967 surface acreo. In the e a s t  pz& 

portion of s u b u n i t  two and sub-unit s ix  those sheep tha t  move on t o  the 

yellow pine wou1.d have t o  mm lamb on the winter r a n p  i n  those sub-units. 

1 believe according $0 .f;ht foresters  that  t he  country i s  the  best woodland 

country md has some reproduction and i f  reduced t o  the oarrying capacity 

probably m u l d  not  rosul t  i n  damage i n  those units. Mr. UcCray w i l l  report 

a l l  water d~.,/elopments. The rrr.ter i s  f a i r l y  well  dis t r ibuted over the  

whole uni t  but more permanent water i s  needed i n  a few places f o r  proper 

seasonal use and d is t r ibc t ion  of livestock. A s h a l l w  ml l  a t  Tsailee 

wash; dr i l l ed  we11 southwest of Satan 3utte; a d r i l l ed  woll i n  the  $1: 7 n r  

Chin Lee va l ley  anll development of a spring about s i x  milee east  of Klag- 

E-Toh demonstration area. There i s  some' water there a t  t h e  present time 

but it i e  imdevelopedo Phi l l ips  w i l l  t e l l  you about predatory animals. 

Coyotes do the nos% darnnge. Bear a re  'rery scarce. P ra i r i e  dogs a re  

probably t h e  m o s t  abundant of rodents and t h e i r  control i s  necessary i n  

some plaoes. I f  we consider t h a t  t h i s  uni t  i s  2% overstocked rt the 

prosont time, the re  ov i l l  have t o  be an adjustment and I recommend t h a t  

t h e  f i r s t  a d j u s h n *  takes place among t he  horses - cul l ing the l e s s  

semicable  horses. Second, adjustment should take place among the  sheep 
I 

and goats; Third adjustment should be i n  the  a a t t l e  tha t  belong t o  tlte 
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l a rger  m e r s  and a r e  so ld  rather  efficiently.  There i s  no la rge  m d e r  

of big s teers  but when they do adjust on c a t t l e ,  the o lder  and i n f e r i o r  

type should be oulled out  first, This u n i t  has a carrying cnpacity of 75,OC 

sheep uni t s  and would require 2,500 bucks. It rms thought w would use 

buck pastures a t  f i r s t ,  but bucks should not be m c r e  than 500 i n  a herd i n  

a pasture a t  the most. Should rea l ly  be limited t o  250 - 300 head t h a t  

would be better. To g e t  a pasture large enough t o  ca r ry  500 bucks f o r  10 

months would be so l a rge  t h a t  they would not move out t o  feed and mckxctx 

water enough t o  keep them i n  as good oondition as they should,, YO, we 

, have recmnended t h a t  about s i x  buck Pands fcr* this unit be made which i s  

approximately one f o r  eaoh sub-unit. Sub-unit k o  end four have a l a rge r  

aarrying capacity than six o r  one. Possibly s ix  would take care of t h a t  

subun i t ,  I f  i n  the  f'uture demonstration areas a re  t o  be no longer used 

as demonstration areas ,  there  is a poscibi l i ty  of using then as buck pas- 

txres  t o  take care o f  part  o f  those bucks. Postxres have a large ad- 

m t ~ g e  over buck herds bezkuse if Yhey are  proper1.y handled and watered 

they do be t t e r ,  Herding ,-wacticss on t h i s  uni t  %re S O D U ~ M ~ ~ ~  the same as 

on the r e s t  of  t he  Reserv~.t;ion. They bed n i g l ~ t  nf'ter night at  the sane 

place and trail i n t o  m t e r  and out. They go 1.~13 t he re  and s t a y  for a while 

80 s a l t  bush o r  chamise and a r e  t r a i l i n g  back and f o r t h  qu i t e  a lot. H m -  

ever, they do s e l l  qui te  a 10% of s a l t  i n  this u n i t  t o  the Indians. Sa l t  

troughs are  used i n  t h i s  dark ye l lo~r  pine belt. I n  giving a brief summary 

I ndght say t h a t  over oi?e million acres a re  eas i ly  accessibly; 75,321 steer 

Wt:: i s  the carrying capacity. Dipping yecords have proved unsufficiont 

source of information. On t h e  unit, exoept Fort Defianoe Xesa, we h v e  

PPinIt;er o r  year long range. A ahif% from sheep t o  ca'ctle on the top  of 

the mountain i s  very dosi:-qble; a lso recomnend s h i f t  from sheep t o  c a t t l e  

in f ive  because i n  what 5.8 mapped as Summer range the $p grasses a r e  ooarsc 

c a t t l e  make more desirable u*,ilization on tha t  country than sheep car,. 

- 15 - 7-7 
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There are many -11 '.jdtches of grass  *too m a l l  f o r  a bmd of shcep but 

excellent f o r  bmx O r  three caf,tlo. Esadioation of whorled milkwed 

shou. d bo carried on t o  pre9ent fur ther  spread. With t h e  development of 

throe d r i l l ed  wells, one shallow well, one .tank on top of Ganado Uesa, one 

spring, w w i l l  probably come nearer t o  gett ing proper seasonal use and 

distribution. I believe t h a t  i s  al l  I have, 

Any discussion of McKinneyl s presentation? 

One question about using demonstration ar0c.s i n  the  fu tu re  for  buck 

pasture. Klag-E-Toh r? wouldnl t o f fe r  you much opportunity would i t ?  

Not much, It i s  l a i d  out t o  take care  of t h e  horses that  a r e  fann- 

i n g  those areas. Poss ib i l i t y  of expanding it and using it as such. 

Sbmh Steamboat i s  not  desirable type of using f o r  buok pasture beonuse 

it mould have t o  be fenced from predators and main hi@nmy. G-ado p r o b  

ab ly  offers  ths  bes t  poss ib i l i tye  

You estimated tha t  the  whole u n i t  was 2% overstocked. What about the 

s u b - u i t s  as you have divided them - i s  p m t t y  evenly distributed? 

Be t t y  evenly. lock of u t i l i z a t i o n  fron c a t t l e  but  o v e r u t i l i z e d  from 

staxlpoint  of sheep. 

Do you have any estimate as t o  t h e  mount of livestoclc l o s s  f ron  f i r l a d  

milkweed? 

No. J ~ S P  asked questions of t raders  and %hey said there  was qu i t e  a l o s s  

in sub-unit one. 

I found about a dozen dead sheep i n  sub-unit f ive  towards the t o p  of 

t h e  mountain. 

There i s  some vhorled mi.lkWBed in  snlRl1 patches along there. Theyo i s  a 
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With t h e  introduotion of c a t t l o  i n  sub-unit one, would you recoml:d an 

sdd i t i oaa l  2% reduotion thore? 

Yes. That 2% i s  jus t  an 9skbaCion on my part according t o  t h e  records 

we a re  understocked. 

R. Walker: 

WcEinne y : 

f h t  about your t ~ y p  of sheep i n  this d i s t r i u t ?  

For the  most p a r t  v e ~ y  good. There are, hmever,  among smaller m e r s  

sheep of very desi rable  qna l i t i a s .  Bucks at present i n  some cases a r e  

good b u t  they are not  taken care  of properly. They a r e  let run with  the  

band and t h e  mms only \?ontrollod breeding they have i s  t h e  use of t h e  

docking of winter lhmbs no t  practioed i n  some cases. Many of then a r e  

docked longor t h m  the  mra lembs and t h a t  i s  ncb so m s l l .  Prob~bly u n i t  

17 represents  a s  good l;arndfi range land a s  on t h e  Remrvation, 

R. Walker: 

UcKinney : 

Do you th ink  c!llling would take ca re  of R big p a r t  of overstocking? 

I th ink  it would, yes. Jus t  how many could be o u l b  d,  I don't hm. 

T l ~ t  i s  along w i t h  the horaas m d  c s t t l e .  

&;ny more questions? YITe w i l l  hear froin Idre Deppe. of tho Fores t ry  d.ivision. 

!Jm f o r a s t  types  occur in th is  un i t  - yellow pine over by t h e  dot ted line 

is occupying 100,000 acres  i n  t h i s  pod ion .  By the  m y ,  t h e  yellmr rep- 

resont;s rwg, t h e  hlank a reas  are inaocess ible  o r  barrven, with the ex- 

cept ion of t h r ee  damonstration weas ;  a l l  other colors  represent  woodlend. 

me t o  our 1:'rmited amout of t i n e ,  v e  have ko s e l e c t  certain object ives  

phse m d  tho other, t h e  condit ion of stands as t o  u t i l i ~ a t i o n  and general  

oon&itioll. I have attempted to show a l l  information poss ible  on those 

very good p o s s i b i l i t y  of e r ad loak im there  so it wont sgread. 



maps, Some information i s  s h m  on data sheets which does not appear 

here, I c lass i f ied  all the  forost land according t o  t h r e e  s i t e  classi-  

. . fications. Site i s  merely the a b i l i t y  of stsnds t o  produco fore& growth. 

Selecrted three.  The poorest 13 c lnss i f iad  as number th ree ,  This orange 

color scattered uniformly througkaut the unit, except f o r  the eastern 

portion, shows very good d is t r ibut ion  of fores t  cover, very good d is t r i -  

bution of f o r e s t  oover mora or l a s s  over t h e  e n t i r e  unit, the green i s  

the f i r s t  qual i ty  s i k e  and it ~ c c u p i e s  only the higher oountry i n  the 

oast. This portion of yellm i s  f i r s t  o l a s s  txLC grsen portions f i r s t  

qua l i ty  woodland. T'ne mud oolor i s  the in tomedia te  c l a t i~ i f i ca t ion .  T h i s  

portion represents s l i g h t l y  less  area. There should be patches of range 
I 

scattereti throughout. All of thoso areas a r e  also olaosified as t o  tho 

needs of the stand and uti l izat ion.  Represented by tho Hasher system. 

I selected throe grades of u t i l i za t ion  - 1 , B, and C. Rave inc?.uded on 

the map n~mber o f  fac tors  i n  t h i s  de tomimt ion  because of necessity. 

They include cutting, grazing, insec t  and disease damage, f i r e ,  s t o m  

d m p ,  density of stand and zmmxg q e  c l a s s  representstion. Have made 

those as I traveled through the stand as t o  value and g i v i n g  them a class- 

i f i ca t ion  o f  A, B ,  o r  C. Theso bro e1e;i;ien-b~ are shorn here i n  oolors in 

Rashers. The acreage of it i s  r a t t e r  interesting. The acreaze mizich f e l l  

i n t o  these c lass i f ica t ions ,  s i t e  classifica-tdons. 50$ o r  one quartor of 

a million ac res  o f  them are i n  the poorest si te r:'l.cissifica.tions, Thai; 

s i t e  c lassif icat ion i s  cal l02 three, b% i s  second qual i ty  and C$ i s  of 

f i rs t  quaI,ity. Host of our woodland stands aro ;a t h o  t h i r d  qual i ty  s i t e ,  

That memo t h a t  -Lhey are mostly valuable do r  wakeshed protection. Ganer 

a l l y  the topography i s  rough; soil. shalloa- and growth of  troes qui te  poor, 

It i s  very zrihjeok t o  dmgc by cutting, f o r  grazing, d i f f iou l t  t o  repro- 

duce because of erosion. S tmd conditions also show n preponderance fn 

qual i ty ,  ol-khough t h e  poorest qualit! afi represent 18$; i r -bemdin te  
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66$ and +he satisfactoqy u t i l i za t ion  1%. In general, continuing the  

same mattor, the fores t  conditions a re  probably generally decadent o r  

poor; par t ly  because of s i t e  and abuse. Grazing has been more damaging 

tfinn cutting. I n  the Kinlichee drainage rich* i n  here, there  i s  very 

extreme depletior?. Has been due t o  t h e  practices i n  t \ e  pas t  and al- 

though there i s  a v e r j  good quality stand norne.lly, a t  present it;. rep- 

resents the very worst i n  e-xtreme depletion - both from outting and graz:i.ng. 

On thase stands we have over-auttinp, i n  spots throughout, Throughout a l l  

stands, reproduction i s  quite absent. There i s  one excop.t;ion, through .the 

higher p porti.onr; of woodland stands where oq;e i s  predaminant,range 
. . 

oover, I find there largo areas, probably oeveral areas  of range which <is 

being cowerted t o  pinon juniper. Thak is very interest ing.  These stands 

of sage support large ntunbers of pinon seedli. -s and young t rees  which in 

the course of h t e n  t o  t~enty-.fi.ve years mill. develop t o  

A cer ta in  amount o f  overgrazing leads t o  this condition. It i s  not newsam 

sary t h a t  they shou1.d be cozY3erted to woodland Imcause of original areas 
_ _  ..' _ .,,,' ,- 
, <,. ;;:j..:. : 
"?. ' .. -. of h a n d l i n ~  woodland. McXi,mey pointed out ir, his grazing uni ts  how ji; 

would tend tc re-esta3lish yellovr pine and wood:Lani reproduotion. We c c ~ l d  

see i f  these recornlendation:; w i l l  r e s u l t  i n  re-csstablishrnent - me thinlc 

t!iey ~hould. July 15th i n  the yellow pine ntmds and Ihy 15th i n  the 

mo4Land stands b ~ t  TL don't knov whether t h a t  w i l l  be en t i r e ly  satisfr,c.tor 

o r  not. Especially the Kin1.ich.eo mar ~ a t e r s h e d  where 255 reduction was 

recommended i n  addition t o  the general reduction f o r  a five year periotl, 

We hope t h a t  w i l l  r e s u l t  i n  improvement of prosprous cover. We a r e  n o t  

3j.kely t o  have m c h  appreciable iMfluetLae on the re turn  of fores t  aovey 

in t h a t  length of -time. Tlmt watershed condition i s  leadiz~g t o  sever0 

e r o ~ i o n  as  continuous woodland stand xi,ll be prc~ct ioal ly  wiped out. 1 

~ d s h  t o  add my approval t.9 bringing r%bout be t te r  conditions there. T;~c~xB 

i s  a poss ib i l i ty  that should be considared as a deer range as w i l l  be 



BEiOUGHT out by the Biology division. I t  w i l l  be desirable  from a fores t  

point of view and ~*iatorshed protection t o  have a band of deer i n  substi- 

stutiibn f o r  heavy sheep grazing. A s  poilltod out, m y  of the p r c s ~ r r t  

woodland starkis aro ac tua l ly  passing out of the picture as woodltu~d s t a d s  

because of lack of reproduction. T h t  i s  more t rue  i n  t h e  yollow pine. 

I n  t h i s  100,000 acres of yellow pine, only 20,000 i n  the extreme north- 

m ~ &  eastern corner i s  being reproduced anywhoro near  sat isfaator i ly .  

There i s  a mhall  amount where reproduction is present but i s  not always 

sufficient.  Rut i n  the  rorrtaindin~ 80,000 acres through here, reproduction 

i s  actual ly  en t i r e ly  absent. You can drive through it a l l  day long and 

you can't  f ind  one good s e e d l i ~ g .  This stand of y e l l m  pine does have 

great  possibi l i ty  53 as timber stand and a l l  values that go vrith a timber 

stand, In general the  s i t e  quality i s  suff ic ient  t o  raise good q u a l i Q  

t r e e s  but because of overgrazing tho sta?d i s  now v e ~ j  decadent a - i .  f u l l  

over decadent. There i s  a s m l l e r  age classes w!lich 17ould rdce  i S  fcasiblc  

t o  car ry  on a timber operation i f  vre had the  reproduction class.  IlcXinney 

brought out the  necessity o f  a change fron sheep tmd goats t o  c u t t l e  from 

a range point of view -d I wish t o  do so from a fores t ry  point  of vim. 

We lo have a problem there. These seedlings a r e  probably f o r t y  years old t 
and have been browsed al? t h a t  %me and are pus? the point of reco?Tery. I 

I They never could amount t o  =-&hing nsinly i n  th-: northeastern corner, 

This is typical. I a l s o  found t h i s  oak brmso zo?d sheep and goat feed, 

ospeoially goat - near t h i s  yellow p h e  indicating the tyypo of d m a l s .  

The animals are  goine through t h i s  grazing and hunting ur these pine 

s e c d 1 j . x ~  which explains vhy vie don't have any reproduction i n  there, they 

are  not tho only cause bu t  probably t h e  dqL,emining factor. ~f grazing 

control i s  secured, suff ic ient  t o  lead t o  reproduotion, t h e  next s tep 



necessi ta te  enough of an economic cut t o  mnka $he project feasible. By 

t h i s  method we can bring about be t te r  fitand conditions so f a r  as  diseaso 
. . 

and inse' t and goneral quality of this stead goes. Just  conservatively 
I .  

e s t i m t i n g  for  what it may be worth - t he re  a re  probably two hundred t o  

4 x 0  hundred f i f t y  million board fee t  of timber t h a t  can be c u t  t o  benef i t  

of the fo res t  when we can secure the proper grazing and ce r t a in  other 

things. I f  t h i s  improvement i n  coni i t ion can not be obtained no doubt 

the  stand Nil1 pass out of the picture as a fo res t  asset. The pine m n t  

becone ext inot  but w i l l  g e t  decndert u n t i i  it w i l l  be economiaally un- 

feasible t o  out, I n  re la t ion  t o  the c l a s s  of st~clr  and the danage which 

sheep and goats do t o  pine and wrong c l a s s  of stock i n  thifi area would lead 

me t o  3d5ax~ recommd rrater developrents, hore, ~hou ld  not be considered 

u n t i l  rre have a class  of stock tha t  can u t i l i z e  tv.0 forage t h a t  g r m  there 

Fire  d m g e  i s  provnlent m n l l  over the  pine country, IJo place vf~thout 

finding evideme of f i r e ,  Probably caused by lightning as well  as  c w  

f i res .  Probably carried also by grass cover vrhicll i s  there. It has been 

very destructive of seedlings and s m l l  ago classes. a l s o  noticed d ~ m q e  

t o  mature t rees  by scars on l o p .  There i s  a cer tain mount of pealing 

done by t h e  Indians vrllicli also leads t o  diseaso infect ion and also accen- 

tua tes  f i r e  d a r ; l ~ ~ p ,  Further l o s s  of l ightning scars and t r e e s  shattered 

t h i s  pas t  year. EspecialLy t h e  spike top  condition i n  m y  t r ees  because 

f i r e  burns more rayidly i n  t h i s  type of trees. The f i r e  i n  t h e  vroodlmd 

s t ~ n d s  i s  of difforszt character. Instead of boing caiqried by ground cover 

it i s  nore l i .ksly t o  be caused by individual t r e e s  being f i r e d  by sheep 

herders who neod a c q  f i re .  Thnt i s  very prevalent i n  all of the mod- 

land s tmds .  I mint t o  point out vre have both imuzkxxx i n sec t  and disease 

p r o b l m .  The most destructive insect i s  one of the common species of bar1 

beet le ,  including deut roc~enous~ I n  some cnses pract ical ly  a l l  the t r e e s  

a r e  l&lled i n  a l l  the t rees .  Right now t h e i r  presence j.6 
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i s  w r y  noticeable. Secondary insocts a re  also present. The dieoase 

includes r-ainly heart  r o t s  - especial ly  importcat i n  the yellow pin6 and 

i n  tho juniper more intensiva studios w e  needed i n  both these r'ields with 

rocomendations for contrcl  - probably of a s i lv i cu l tu ra l  nature. They 

c m  be controlled efficiently and sa t i s f ac to r i ly  by t h a t  mans. Rodent 

damage I mnt ion  because it &s important i n  a l l  st&-ds bu t  possibly more 

important i n  the  yellow pine because chipmmks, mice, rats, and squi r re l s  

and the pinon jay do +ake t h e i r  t o l l .  Especially i n  the  3.ellmv pine stands 

The f i r s t  two years of seed and second tvro years of seedlings have t o  with- 

stand at tacks of rodents. but Rodents can get n large p r o e n t .  I n  this 

'connection, small predators would be helpful. They vmuld help t o  control 

theso rodents materially. Very in . e re s t ing  s i tuat ion i n  LaRue canyon area 

about foW miles south of the preseat Cross Canyon s to re  there is  f i r s t  

quality ~ood land  sito. IIero a storm August f i r s t  1931 moving across t h i s  

a r m  frorr, the southeast direction and it hc.s completely wiped out about 

3,000 acres  of woodlad. In the cellCral portions the average t r ee  i s  dead 

and on the outer  m g i n  mose of the  Crees are dead and prXrtially k i l l e d  

and b i t  limbs off and to re  bark off. T h t  was a f i r c t  qual i ty  site. Soi l  

and nois ture  conditions quite favorable, quite a good ground aover of grasr 

and we have very surprising a s  it may seem erosion conditions a re  n o t  much 

accelerated above normale Second~ry diseases and insects  a r e  present a n d  

ray id ly  ro.tting trocs out so  of then are  falling dotme I would 

not recommend any attempt a t  a r t i f i c i a l  work i n  'there i n  t h e  way of check- 

not be durable and the  erosion conditions do not ~ m r r a n t  my other work. 



mad such a c w e  but  the re  i s  a poss ib i l i t y  i h a t  ziLI.8 a rea  has a 

very high forage factor. One of t h e  very bes t  grazing areas  i n  t h e  

uni t  - especially s m e r  range. I n  t h e  woodland, yellow pine t rans i -  

t i o n  i s  characterized by t h e  pound oover of blue gram oak browse, 

pinon, =d yellow pine t r e e s  scattered throughout. The a r e a  i s  badly 

needed fo r  enply summer range pr ior  t o  July 15th. I don't believe the 

area i s  especially adapted t o  comnercial production of timber. Pre 

night reconmend a season of  use f o r  grazing which would -bend t o  elim- 

ina te  yellorr pine and improve grazing values i n  this area. T h a t  vmuld 

need careful considoratior, and a l l  factors would need to  be studied. 

This other map i s  t he  comparison of the three colors. (Deppa gave a 

br ief  description of %he map but it was not such that anything could 

be gained f r m  it from the notes). This map indicates wear rrhero 

future products can be  cdck obtained rvith no danage t o  the stand. There 

are threc  colors on here - orange, blue and green dr ich  indicate three  

general u t i l i za t ion  possibi l i t ies .  The red areas a r e  d h l y  of value 

for  watershed protection function. They are  quite generally scattered 

over t h e  en t i re  unit  a n d  t&-e a large percentage of the a r e a  unde . thir 

classification.. 110 cutting of &reen lllaterials cen be carr ied on i n  

this area. Dead miterial  f o r  fuel wood SQZ OP p ~ s t s  oould be removod. 

acres of the fores t  type, rrc odlend tyype rather ,  are c la s s i f i ed  a s  r ra te~  

shed protection.~mrB At the other end of the scale of  use a r e  green 

Rreas ~vhich can stand f u l l  u t i l i z a t i o n  of a sustained y ie ld  basis. 

Scattered m o s t l y  i n  t h e  higher c o ~ 1 t r y  and one l a r ~ e  area i n  yellow car 

thoso places. Quite generally aocessible t o  a l l  the regions. I n  the  





l and  i s  p r a i r i e  dogs. I lmve t a b l e s  b r e  f o r  each of these  as dt3sj.jp 

na ted  on the nap. The yellow m a m  p r a i r i e  dogs predo,dnance. The 

highent cozmmlxation i s  j u s t  vieat of Groaaevrsod where t hey  ml 16 

dens por acre.  hother 'ipo heavily in fos ted  i n  he re  s o u t h e s t  o f  

Xlag-EeToh where they run about 15 dens m acre. Type v e s t  of 

Greaserrood runs 10  dens an acre, I vrould l i k e  t o  e l l a b o r a t e  on t h i s  

type  i n  c e r t a i n  loca?. izc areas. They a r e  so concentrated the i n s e c t s  

and smll are very obnoxious. I n t e rna l  pressure probably cause3 "uhose 

animals t o  t o i l  over i n to  a r e a s  otherwise never occupied by thenp Fush 

ed up the re  by so m c h  in te rna l  pressure. Natural ly,  the pressure  on 

vegeta t ion i n  such plaoos is very  p a t .  It i s  ny s lnoere  opinion 

that no amount of l ives tock ad j~~s tments  vrould bring baok t h e  range 

un less  you have p r a i r i e  dog eradication. Type P-53 eest of t'ne Steam- 

boa t  demons3ration a r ea  i x i  t h e  nor thern  p a r t  of t h e  uni t  i s  a l s o  heav- 

i l y  infes ted.  Past  rodont control  operations i n  this country i s  a 

l i t t l e  bi{ vague end vre had no way Co get  de f i n i t e  i n f o m a t i c u  o n  that.  

They have been c a r r i e d  09 at Steamboat and Ganado Demonstration areas. 

South of Stemboat; m d  v e s t  t o  the uni t  boundary ex t end iw  d m  t o  four 

o r  f ive  mi les  south of the  woodland area. It d idn ' t  do much good be- 

cause the  e n t i r e  d i s t r i o t  i s  in fes ted  with p ra i r i e  dogs a n d  they came 

r i g h t  basal; i n  again and oaused t e r r i f i c  i n t e r n a l  pressure. A t  t h e  

p resen t  t ime the re  is 8 rodent con t ro l  orew wound here. Begins about 

the sane place  t h e  control  disoontinued =d m n t  on ~ m s t .  This a r ea  

up  here which has been t rea ted  is  in fes ted  about 10 dens p e r  acres.  I 

k v o  at hand a fmr figures whioh might i n t e r e s t  you. They were first 

ca lou la ted  by NcKinney on %he b a s i s  of the numbem of p r a i r i e  dogs 

in t h i s  l oaa l i t y .  H e  talres for gra2lCed t h e r e  a r e  a million p r a i r i e  

dog8 and f iGuks  on t h e  b a s i s  of 25 dogc p e r  aheep whioh i s  a very 

consornative e s t i m t e .  T h a t  vrould give 40,006 sheep un i t s ;  then  $2 



forage acres per sheep u n i t  gives approximately 100,000 forage acres being 

u t i l izod  by pra i r ie  dogs. According t o  the agronomistts f igures  tho 

average forage acre i s  worth $7.50 and that makes $'j'fS0,000 being paid 

out  for  pra i r ie  dogs. I went ahead ond figured moro and there are  about 

one md one-half million p ra i r i e  dogs i n  the u n i t  which u t i l i z e  the 

equivalent of 100,000 sheep units which i s  4% more than the l ivestock 

a r e  u t i l i z ing  L r l  t h i s  uni t .  Fro~il the 15 p ra i r i e  dogs equal one sheep 

un,t which i s  t he  accepted r a t i o  by the  Biological survey and given t o  

me by '2r. TIeggie about a year ago - 25 m y  be as good as 15 - but I 

think 25 i s  a l i t t l e  too conservative. Besides that,  the dens figured 

10 square fee t  t o  a des md that would mke them occupy 3,500 acres 

which i s  M c e  as much a s  rns~ k a l l  the sheep corrals  i n  the unit ,  Fig- 

uring $7.50 per .  forage acre,  t h e  investment t h a t  the people are  mnakix 

there t o  maintain a balance of nature i s  $1,875,000 which i s  over one 

dol lar  cn acre. I t  would cost t o  get r i d  of 2/3 of them about $:,,000 :, 

t o  clem thea  out four good treen-hents and tl lat  i s  e. very l i t e r a l  

estinate.  And, if they a re  wor'ch 5750,000 you mould hem $700,000 

prof i t ,  Kangaroo rats a re  not quite as bad. It i s  e s t i ru t ed  t h a t  

t hey  u t i l i z e  37,000 sheep uni ts  which i n  forwe acre value i s  $200,000 

a year, b u t  t h e i r  damago i s  much more serious because they e a t  seeds 

and r o o t s  and things much more valuable %ha1 00ixnon forage which i s  

u t i l i zed  by sheep. This condition i s  very serious, mn3:ing it prac- 

t i c a l l y  impossible t o  farm. They dig up seeds and &hen they sprout 

they  cut o f f  the youn& plant. The lrorst infestat ion i s  a2ong the  

Pueblo-Colorado where they run about 15 dons t o  an acre. Engineering 

s t ructures  aro soncti:ms destroyed by these rodents. K q w o o  r a t  

dons occupy 25,000 acres. That i s  about 40 times as much a s  occupied 

by  sheep corrals. I dorrtt %!fink kldaaik-am thero i s  

doubt that radent control i s  noedod i n  t h i s  unit .  Ground squi r re l s  



a r e  numorous and a r e  similar i n  dest ruot ion t o  kangaroo r a t s .  Rock 
farm 

squ i r ru l s  a re  p ro t t y  bad along cmyons and where &s timber gives them 

oppor-hmity fo r  d e m i n ~  they  do important damn;-, t o  farming areas, They 

u t i l i z o  l a rge  quan t i t i es  of p l lov ;  pine cones. SomeWnes you could see 

under t he  t r e e s  where the ground i s  l i t w a l l y  covered with p a d s  of 

seeds of oones t h a t  these qqui r re l s  had talcen apa r t  and u t i l i z ed .  Some- 

t imes they were dropped on t hc  ground and i n t e r ac t i on  of chipmunks 

r e su l t ed  i n  destroying of t h e  scarce wood. m e r e  you take 'cwo an ina l s  

i n t o  consideration they  a r e  p r e t t y  serious. Chi.pmunlrs a l s o  inhab i t  

t h e  woodlmd area. Chipnu,nks e a t  large  qunntiJ'cies of pirrion and 

jrmiper seed. Pocket gophers and porcupines a r e  no t  very serious. 

Rabbits a r e  r ~ p o r t e d  p r e t t y  serious i2 ce r t a in  ple,ces. In some a reas  

as nany a s  10 t o  the  acre. There may be some need f o r  M r abb i t  

dr ives ,  The Indians carry on so- themsolves wXch should be encour- 

aged. Predators - coyotcs are  ~ m r s t .  Thoy a r e  d o i q  mwitmte damage 

probably because of  the c lose  herding methods of +I,? Ind.' a s .  Some 

s o r t  of provision should be mcde t o  permi-t loose h e r d i x  which i s  

reoomcnded by good a n k l  husbtmdry. Sone think ooyote-pro8f fences 

m u l d  be advisable. That would involve a la rge  i n i t i a l  co s t  but vrould 

be bes t  5 t he  10% run. The bear cones i n t o  t h i s  country once i n  a 

while and a sheep k i l l i q  indipual  can destroy a 10% of -\eep and some 

provis ion should be made t o  get  r i d  of these  sheop k i l l i n g  bear. Rang( 

i m e c t s  include a n t s  which probably do more damage than t h e  p r a i r i e  

dog. ~ y F i 0 n ; l s  appear, grasshoppers, o h .  Fores t  pes t s  ad Deppa 

mentioned, he gave motlrof the mater ia l  on that. These foca l  poi2-t~ 

inhabi ted by dentroctenous beet le  a r e  very serious. No t e l l i n g  when 

it ~611 ge t  a chance hnd destroy t h e  e n t i r e  area. Ilrostern heart;-rot 

i s  serious and a g rea t  dea l  of damage i s  n r e s u l t  of it. Pinon jays 

u t i l i z e  l a rge  q u m t i t i e s  of  po ten t ia l  roprocluction of pinon t r e e s  bu t  



. . .  " .  . . . . .  

. . i') ' , I  

there  i s  a practical problom of use me oanf . t  do mythinj; abouc4 AS 

l o n ~  as  woodland reproduction i s  a t  a low e?'- Parasi tes  include 

~ m b  i n  the  head which i s  prolxibly the resu l t  of t h e i r  pre.ctice of 

bodding dom n i t e  a f t e r  n i t e  i n  the same place. I believe t h a t  i s  

the  contributing fac tor  i n  t h i s  disease. They should not bed d m  

more thnn three n i t e s  i n  tho s a m  place. I have some m t e r i a l  on 

gme. Every body of r a t e r  has been evaluated a s  far as one cm t e l l  

as t o  migratory m t e r f m l .  Ganado l&e i s  probably the most important 

on dovm t o  small intermittark tanks 3 s  m'nich are  not  worth very mche 

Plazting poss ib i l i t i e s  aro l i s t e d  with proper species. Upland gme 

b i rds  i n  connection rFith the Kinlioheo watersheed vrhich om be devel- 

oped i n t o  a very good w51dlife habitat. Turkey could be carr ied very 

eas i ly  with some i q r o v e d  corrditions. I have a t a b l e  l i s t i n g  open 

m t a r  ar-d i t s  value t o  wildlife.  Bnve I ~ r o  species of quail  which 

or ig ina l ly  inha5ited t h i s  countrj, Gdb le  quail f ron the lorror l e f t  

t o  the upper r i ~ h t  country me have scale quail. D e s i l t i z  plots  of fer  

cood places for  res thg.  As f a r  as  deer are concerned, I wont w1:o 

defini te  stat0mn-b becanse i f  t n i s  rmtcrshed i s  cu t  i n  car,rSSn~ capacit 

f o r  f ive  years only, it i s  p r o t t . ~  hard t o  t e l l .  Emrever, if you put 

c a t t l e  i n  there, there w i l l  be l e s s  conpetitior- than i f  sheep .roere 

there. Cattle u t i l i z e  grass and browse and deer wont in jure  vegetatior 

as much as sheep. If tha conditions at Ganado were improved ft could 

be made t o  produce large quantity of game f i s h  such as bass, Pra i r i e  

doe; coxtrol i s  recommended i n  these areas  indicated. It cbms t o  a 

l i t t l o  over ?5cI0,000 €u2reS mllich Would oost about $30,000 fo r  rodent 

control around planting operations tlnd earbh s t ruohres .  General 

rodent control of fanaing =eR, w ~ l d  O O E ~  11,250 dol lars  and mybe 

some fores t  salvage cuts t o  protect against spread of diseases and 

c u t  worn and grasshopper control i s  needed. 
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Hegsie: O n  that  $7.50 per  forage acre - $7.50 i s  the value of the land produc- 

i ng  t h a t  f o r a ~ e  acre. The incremnt you made off  t h a t  would be 38$ 

off tht f o r a p  acre. 

P h i l l i p  : T h a t  $7.50 would be your or ig ina l  investment w o u l d n ' t  i t ?  

He&@: Yes, but your increment each year  i s  38p! 02 +ha%. 

Ph i l l i p s  : They sa id  32.00 p e r  sheep unit. 

Heggie : T'mt i s  gross incone. 

Ph i l l i p s  : With $2.00 per sheep u n i t  that i s  $200,000. It i s  pre t ty  l i k e l y  

the re  would be a l o t  more forage aores i f  there werenrt so many 

pra i r i e  dogs, They use metabolic m t o r  which is derived from car-  

b~hydra-t;oso Tho o r i g i m l  invcstrrmnt f o r  each forage acre i s  mrth 

$7.50. TEi.-bh prn i r ie  dogs externintrtod you can car ry  .tadce as mfmy 

sheep there  for t h o  s ~ m  rmge u t i l iza t ion .  

If %hare i s  no more discussion o f  the bie',ogical phase, we mill  tala 

up erosion by ICemedye 

Kennedy: The erosion surrey was ~0mpleted on 941,000 aores i n  t h i s  unit. Ap- 

proximately 205,000 acres i n  the southwest corner of the  unit are un- 

surveyed. Erosion condition as a whole over the unit i s  s l igh t  t o  

noderate v ind  erosion; s1igh-t p l l y  erosion which i s  l e s s  t h a n  3 

gu l l i e s  t o  the acre. Geologic erosion occurs along the mesa, a s c a r p  

men%, Ganado mesa, Twin mesas, deop narraw canyon desigwtod as t b  

Defiame piatoau norkheas* portion i s  rough broken land. ~ - b  the foot 

of Defiance plateau near f[krsit Khg-E-Toh and tho P a i n t  ed Desert f, ~m 

a t ion  and somb shale there represented throi~ghoat the  unit ,  s l i g h t  

sheet erosion and occasional gu l l i e s  indicated by t h e  l i g h t  green area 
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on xhe map, Defiance plateau i s  of t h i s  erosion class ,  S o i l  i s  

shallorr but has  good grass and Porest cover. Gullies are a l l  shallow 

but  cu t  dovm t o  %he parent na-barial. TkE area s01.1th of the Pueblo 

Colorado msh  has a deeper s o i l  and erosion i s  s1igh-b gul l ies ,  although 

not  numerous they are much deopor than on the plateau. Large areas 

of s l i g h t  shoot and gully erosion occurs north of Satan Buties and ex- 

tends along the foot of the vrash. A l o q  Stemboat m s h ,  gu l l i e s  are 

narrarr m d  deep and cut  back t o  the stoep hills along the s ide of the 

rrash. Large area also occurs i n  the Chin Lee va l ley  and exhnds  south 

t o  Ganado mash. Snall  p portions e.l.so occur i n  the northeast corner 

of the un i t ,  Sl ight  sheet erosion and frequent gullying i s  presented 

by the dark groon areas on the m a p  Deep oanyons occur in  the north- 

e a s t  por+on of the  u n i t  here. One main gully ertends the length of 

the  vullcy and l a t e r a l  gul l ies  out back t o  steep hills on both sides. 

Throe s n a l l  areas occur also i n  the  Chin Lee valley. Moderate shoot 

erosion and occasional gullyixq i s  represented by the yellow. The 

main portions being located i n  t h r  pod ion  south of the  

Pueblo wnsh aqd southeast partion of the unit at  the foot of Balkai 

IJesa and some i n  the Chin Lee tmlloy. This erosion$ c l a s s  generally 

occupies  light ro l l ing  ~ C J  low h i l l y  topography* The vegetative cover 

i s  sparse i n  m y  of these areas nnd on t;Ie steep slopes the s o i l  

was!:ix~ becomes very prominz& when tho vegetative cover i s  renoved, 

Areas of moderata sheet erosion and frequent gullying i s  represented 

by brovrn on the map ' and they occur i n  t h e  nox-thvest, north cent ra l  and 

r res t 'oent ra l  portions of the unit. Eore generally o c c u r i q  along the  

e a s t  side of the Wash rmd on the eas t  side of Balkai Nesa and a t  the 

foot  of Ganado Mesa. Iil these plscos then at t h e  foot of Ganado and 

Ballcai mosas , c o i l  i s  of a heavy olay and very erosive,  exbendins b&& 

t o  the meoa escarpnento Severe sheet erosion and moderate gullyj.ng ma: 



be seen a s  represeated by i;ha dwk b r m  on the map' T h a t  occupies 

o!.ily small  portion of .the area,  being mainly on t h e  low h i l l y  tope- 

. .  . graphy - although some occurs 02 f a i r l y  steop mesa escarpments. Same 

.... . . . of t h i s  is found cn tho mesa escarpme:~t imraediately sou5h of t h e  Pueblo 
, . 

I+'++ ....... .- . I  2 . .:. , 
.(.';.;;a C A 

3 
Colorado vmsh md  extends almost t o  Coxmfields, Small portions a r e  

.... . 
8 ' .  L.. ,. .: . : { 

found in small drainago areas eqbying i n t o  areas near Sunriso. .Areas 

also occur vest  of S t o d o a t  m s h  and small areas approximately seven 

miles southwest o f  Xlnc-mToh. Some at tho foot of  the msa and some 

i n  the  extrexe soutla7est portion o f  the area; a1 so same in  tho Hir~lichec 

drainage. Nuch of t h i s  erosion i s  because the vegetative cover is 

a h a s t  en t i re ly  lacking, although there i s  som sparse vroodland md 

sheep t r - s i l s  are numerous and further help t o  a e c e l e r ~ t o  the  erooion 

oonditions. Xind erosion occurs mainly along f 'la Pueblo Colorado wash 

a few miles south of Ganado on dou~i past the  Grsasewood farming area, 

Wiad sweeps sand out of thc msk and d q o s i t s  it in small hummoolts 

along the sides of the  wash. An area of' s l i ~ h t  t o  moderate rrind 

accumulation i s  j u s t  north of Satan Butte. Slight wtnd accumulation 

also occurs i n  R.dn va l ley  arld on the proposed exkension a t  

Gmado I r r iga t ion  projock. b e  th i rd  of t h i s  area i s  affected by 

s l ight  ~ d n d  accunulations, Wi ld  flooding practices on the  Ganado 

I r r iga t ion  Projeot b e  causer! moderate t o  severe sheet erosion. ;mter 

is left; .to run un-con%r~lled down tho slopes t o  the  Pueblo Colorado 

msh,  Numerous gu l l i e s  makin!: t he i r  appearance on agr icu l tura l  land, 

Trai l s  along main road9 in  the area from gu l l i s s  in  m y  plaaes, OXUS- 

inpl considerable da? ~s t o  roads. The Kinlichoe drainage area is 

affected as a whole by .loderate t o  severe slieet erosion; s teep canyons 

m d  pyllies. Large porti . .ns of th i s  area i s  fmm Chin Lee shales 

. . .  m d  are  very .- , .- r. ~ver~- t*az ing  is pxovelmt i n   portion^ of t h i s  

area,  'It i s  ~t:commndod t ha t  t;.nd erosion along the Gmado o r  Puebla 



Colorado m s h  a f fec t ing  farminl; areas  heir-,n, oontrolled. Xain areas  arou: 

Greasewood and pr%ions  of Corn Fields.  Also the  f a m i n g  ar'eas just 

nor ;h of Satan But'be; porbions of Wido Ruin Valley. Also suggested t h ~ t  

i f  poss ible  wind 'bx-eaks be eei;ablished along tho Pueblo Colorado ;.rash 

i n  order t o  prevent more wind accumulationn. Also s u g p s t e &  tha t  

bet te-  control  measures be es tabl ished on the Ganado 'brriga.i;ion Pro$imt 

t o  prevent f u r t he r  ruining of a p i c u l t u r a l  land in t l l i s  v i c in i ty  mti 

tint sxra.11 drainage area  im.od ia te ly  above t he  farms should have r q l l p  

control ,  Erosior work should bo done on them t o  p ro t ec t  t h e  ng~n d i t ch  

and the land below it. It is  sugp;estod thp;t, if f e a s i b l e ,  t o  d e  

dra ins  of all nain roads on c o ~ t o u r s  as  sml .1  hand inade dame have prove< 

very inef3ect ive  i n  doing t b i ~ .  Old Indian t ~ a i  1s throughout -the uz2 '; 
Lave oaused m c h  g u l l y  eyosion and should be controlled. Proper range 

nx~agernent p rac t i ces  ni l1 tend  t o  s - t a b i l i ~ e  much o f  ",he sevore and mod- 

orc te  sheet eroded areas. It i s  recommended that as much from m erocim 

s t a d p o i n t  x s p ~ c b  t h a t  as much l ives tock as poss ible  be axcluded 

f r o n  the  Kinlichee drainage area i n  order t o  ~ l l o r r  t h i s  l and  bJ corn 

back. That i s  al.1 I have t o  say. 

Re Ealker: I vondsr i f  you would e q l a i r ,  ghat you mean by moderate m-d scvore 

erosion. 

Kennedy : By s l i g h t  o r  occasional g u l l y  erosion mans l e s s  t han  t h r e e  g u l l i e s  

per acre; moderate sheet  e r s i o n  m a n s  twertty-five t o  seventy-:five 

percent  of  the  top s o i l  has been removed; freque~. 'c g u l l i e s  beiiq; nore  

than  -three p r  acre ;  covere sheek eros ion meme m so st all of tho top 

a r e a  ayproxinataly @ miles northwest of G m d o  where the s o i l s  u e  

derived f'rm Chin Lee f o m t i o n  s.ad t ho  g u l l i e s  t h e r e  are very severe 



i n  this &en. On the l e p n d ,  tho  depth of t h o  y l l ibs  arc  explained by 

a c i r c l s  which means t h a t  the gullies have cut d m  t o  contact the 

parent material. 

Bsrrley : Gullies nems gully cut t ing t1roul;h a deep f r i ab le  parent material mil 

w i l l  c u t  on deoper. Gullies without further symbols mean t h a t  the 

gull!ss sre  just  shallow ar~d have not caused much damage as  yet .  Eere 

i s  a picture o f  one old Indim trail ~ 5 t h  gul l ies  f o d n g  up both 

sides of the road. Several cases l i ke  t h i s  throughout tho area,  al- 

though r.ost cases the gul l ies  bx are not tha t  d e ~ p  p s  yet. 

R. Walker: h y  more questions? 

J. Woods: 'I: rionder t o  what depth you consider tho surface s o i l  i n  c a l c u l a t i n ~  

the  percent of surface s o i l .  

Ksnno dy : The s o i l s  of the wit have been m y p d  i n  so i l  sor ies  axl tile top 

s a i l  var ies  with ci.fferent s o i l  series,  On the uplands, top s o i l  

g e m r a l l y  i s  6 t o  8" and the m y  i t  i s  determined i s  t o  f ind ar 

area vhere erosion conditions have n o t  se t  i n  a ~ d  not ice how deep t h e  

top  s o i l  i r ,  uil make t h a t  as e n  exmnplo fo r  the r e s t  of the area. 

As a gmera l  ru l e ,  s o i l  with this type climato has a top s o i l  of f ive  

t o  s ix  inches. We t r y  t o  f ind ?skive areas and judge the others 

accordingly. 

R. Wtdkes: This mig11t be a good place t o  s top fo r  lunch. Try t o  ge t  back around 

1:30 i f  wtr get you f e l l o m  fed by that  tine. 

Lunch* 

R, We-lker: Does anybody have enytl~ing they vrant t o  bring up before ore g e t  

s t w t e d ?  If  not,  Kr. Bwrley r M l  lead the discussion on  soil^, 

Bemley :  he s o i l s  in unik 17 w i l l  f a l l  i n t o  f ive  major classes.  he stony, 



and hilly s o i l s  are on the Defimce plateau and tho  arest escnrpnent 

the  the  plateau m d  Ddkai  Kesa. The valley f i l l  s o i l s ,  which occupy 

t f r o  g r e ~ t e s t  pnr t  of the area; re0en.t a l luvia l  soils and residual  s o i l s  

Tron s h a h s ;  and  (5) rough broken land and ston:?  oils. stony and kx 

h i l l y  so i l s  on t h o  Defimce p l ~ t a a u  because of mther uniforn tex tu re  

which varies f r m  heavy f ine s a d y  loam through lorn t o  l i g h t  clay 

lorn have beon mapped as u n d i f f e r e n t i a t i n ~  loans, l i g h t  clay loams, 

=d heavy f i n e  sandy loams. These s o i l s  napped as stony and h i l l y  m i l s  

of t n e  p la tom region a r e  shallow and i n  general the  s o i l  cover i s  

v e r j  seldom over eigh-5 or ten inches deep; although i n  a few of the 

cmycns the  s o i l  vmshed i n  and i s  being famed. These so i l s  are 

also moderato t o  s l ight ly  acid on the  surface due t o  the  leaching 
- 

an2 n n h r e  of the fo res t  covor. Forest  cover i s  acid, and together 

makes the s o i l s  s l ight ly  ac id  t o   oder rate with a oalcareous sub-soil. 

The va l ley  f i l l  so i l s  occupy *.c p e n t e s t  p a r t  o f  t h e  a r m  ~d are i n  ?I 

bebrecn the h i l l y  axd stony s o i l s  and recork al.luvinl so i l s  vrhiclz a r o  % 

found i n  the valleys. The val ley f i l l  so i l s  aro derived from parent 

naLucrinls such as sandstore and shales ~shich hr:m basn o i tha r  washed i n  

or on slopes of the h i l l s .  Topography i s  u n d u l a t i q  t o  low hilly,  

S o i l  prof i le  developnent has gono on further i n  the old va l ley  fills 

than i n  my other s o i l s  i n  unit. T h a t  i s ,  more leaching atld 

the horizons$fb are eas i ly  difforcntiated. Recent a l luv ia l  soils a r e  

found principally i n  the Pueblo Colorado vmsh and t h o  LaRue msh  a n d  

a t  t h e  nouths of Vne % various and sundry c q o n s  and i n  the old 

va l ley  s o i l s  and h i l l y  soi ls .  Eater ials  t h a t  neke up these have been 

rfRhsed i n  f r o n  up above in the smtstone regions shales, The  

profilos of the recent a l l u v i a l  soils i n  most cases i s  l i g h t  t edurod  

vdth rerimants of th in  layers  of c l ay  throughout; although dorm below 

say frm Cornfields on d a m  t o  the Twin Liesas on the Puoblo Colorado 



vmsh the s o i l s  a re  hezv ie r  bocause a s  t h e  wash runs it d r o p s  i t s  

l o s s e s ,  i t s  v o l o c i t y  and d r o p  tho g r e a t e s t  p a r t  o f  i t s  m a t e r i a l  from 
t h e r o  

@xu Cornf i s ld s  on u p  t o  Gamdo as it mounts t o  Twin biesas ax2 i s  just 

t h e  f i n a l  p a r t i c l e s  which a r e  doposi ted as c l ay  and  a r e  c o l l o i d a l  i n  

s o i l s .  These s o i l s  a r e  i n  n o s t  c a s e s  f r e e  frm.  grave l .  No t  much 

g r a v e l  rrraches in.  The r e s i d u a l  s o i l s  are derived from s h a l e  and are 

l o c a t e d  p r i n c i p a l l y  i n  t h o  soutfnvost p a r t  o f  the r e g i o n  i n  +he Pa in t ed  

Desor t  a r e a  and t b e r o  a r e  one or ttvo a r e a s  d i c h  a r e  l o c a t e d  about  t e n  

m i l e s  southoas t  of Ganado ~ n d  ano the r  a r e a  by F lu t ed  Rock. Those 

s o i l s  a re  prodominantly cle-y, heavy c l ays ,  and c l a y  1om.s and have 
. . 

l i t t l e  v a l u e  f o r  g raz ing  o r  my  o t h e r  a g r i c u l t u r a l  purposes. Bocause 

of t h e  c h t x a c t o r i s t i c  swe l l i ng  up and p o n l i q  off o f  the  s u r f a c e  o f  

t h e s e  so!.ls, sheet e r o s i o n  i s  ve ry  severe on  then. No water c m  pene- 

trate them, it just rune o f f  and c a r r i e s  w i t h  it any loose  m a t e r i a l  

and f o r  t h a t  reason dam i n  t h e  Pa in t ed  Deser t  Re&ion )OU can See 

t h e  b r i g h t  co lors  of" sha le  c q o s c d .  R o u ~ h  broken and s t o n y  land i s  

mapped a long  'hdn lIesa m d  escarpments of B n h i  IJosa and o n  tho  vrest 

h i l l y  s i d e s  of the p ln t eau ,  Defiance P l a t e a u ,  and a l s o  d m ~  along 

t h e  I.iosa r i m s  i n  this Pa in tod  Desor t  region. There a re ,  however, 

a r e a s  scattered throughout t h e  whole uni t .  The a g r i c u l t u r a l  s o i l s  

i n  the  a r e a  of  a c r i c u l t u r a l  l and  i n  u n i t  17 i s  very small compred  

t o  t h e  t o t n l  areas. P o b n t i e . 1  farming lmd i n  tshe unit m ~ u n t s  

t o  .I: of 1% of the  whole a r e a .  The s o i l s  i n  the u: i t  t h a t  v r i l l  p r w  

duce a g r i c u l t u r a l  ccops under  tilo p r o s e n t  cond i t i on  a r e  t h e  deep 

r e s i d u a l  s o i l s  in t h e  p la tonu  find a r e  l o c b t c ~  in  t h e  

h i ~ h e r  a l t i t u d e s  vrhero d r y  fnl.ming i d  p r a c t i c e d  m d  at  t h e  mouths 

of a r royos  ~vhe ra  we have a l l u v i a l  f a n s  and i n  tho  s d x x  m s h o s  t b o s e  

s o i l s  a r e  u s e d  for  f lood i r r i g a t i o n .  I n  the  v i c i n i t y  of Ganado j u s t  

south of Gmadib domons-trntion arm, e x t e n d i r ~  about threo o r  Sour 



miles of areas a p p r o x : h ~ o l y  t h e e  or four  h i d r e d  acres i r r iga ted  

f ran  vmLUer caught i n  the Ganado rosezvoir abowt one hundred square 

miles. The best agricultural  so i l6  i n  t h e  uni t  under t h e  preserrt 

aonditioas of farming are  the f ino  smdy loen s o i l s  vrith a. heavy loan 

o r  l i gh t  c lay loam subso i l .  This type o f  so i l  has an open and f r i ab le  

surface v~hich per1:9ts rapid penetration of flood r a i n  water and 

ths heavier c u b s o i l  x holds t h o  accuwlated water ad saves water for  

plant  8 use. T a l m  sandy so i l s  with noderate heavy sub-soils and they 

a r e  usua1l.j f ree  f r o m  a lka l i*  These occuring more i n  t h e  v ic in i ty  of 

Klag-E-Toh west of Pine Springs at the l o m r  end of the Gancido Irri- 

get ion project and a t  the proposed extension of the I r r iga t fon  project  

where potent ial  lend has boen ma?ped on t h e  agronomy sheet. In the  

v ic in i ty  of Cornfields, Greaserrood, and l o w r  end of Stamboat wash 

nnd snal l  area below LaRue rrnsh j u s t  be'l.ow Wide Ruin bridge, extensive 

areas  o f  f i ~ e  san,d;r loan v a q i r q  up t o  eighteen inches in  depth over 

a heavy inpervious clay. This type of s o i l  i s  we11 suited for agri-  

cu l ture  i f  properly handled. Care must b e  t ~ l i e n  i n  subjugating t o  

prevent vrater leak;I?; i n  Che s u b s o i l .  If not, a lka l i  w i l l  accumulate 

and as a r e su l t  s o i l s  w i l l  be ruined for  agricul tural  purposes. Up 

i n  the s a p  Eouse canyon ~ ~ c h  heads up by Fluted Rock and comes down 

by Ganado I r l iga t ion  reservoir, tho=e i s  quite a canyon and the s o i l  

i s  n ol.ay foam. Usually these aro not recommended f o r  agricul tural  

developnont o r  farming but due t o  fragments of snndstone that  have 

broken off  and a re  included in these clays,  these soils have nn qqmm 

open surface s o i l  and the so i l  i s  heavy b u t  these small fragments 

v~hich continually d i s in t egh te  give the s o i l  an open structure% but  

it i s  s t . i l l  a c lay loam. It has a high vrater-holding capaoity and 

t h e  depth of tho bop so i l  thab i s  influenced by t h i s  disintegrated 

rock i s  e ight  t o  t e n  inches and t h i s  heavy cub-soil. You hnvo poor 
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sub-soil drainage but the slope i s  about t w o  o r  three p rcent, Some 

c l a y  so i l s  are f i n e ,  but r:e do n o t  rocommerd t h a t  for farming. The 

tvro main areas  of d a y  t h a t  are farmed a r e  in t h e  v i c in i ty  of Kinlichee 

orliere the Indian I r r i g a t i o n  Sorvioo has b u i l t  a rook conorote drop  

dam and ditches but 3 i k j b x b  the  land hasn ' t  been  subjugated but the 

l and  i s  ready fo r  flood i r r i g a t i o n  and t h a t  in  t h a t  v i c i n i t y  t h e r o  and 

the nod11 end of t h e  Ganado I r r iga t ion  project. The s o i l  p ro f i l e  i n  

t h e s e  tvm regions i s  conposed of heavy c l e y  derived from Chin Lee 

formation. Thoy have low tmter pene t ra t ing  p o s s i b i l i t i e s  and the 

a l k a l i  ooncentrati  o$s usual ly  a r e  suff ic ient  t o  oondem these l m d s r  

Chln Leo f ormatiorr i s  an a lka l i  f o m t i o n .  The low mter  penetration 

a l k a l i  sufficient t o  condemn these f o r  agricultural  use. General% 

the so i l s  a r e  f r e e  from hnrmful concentrations o f  black alkal i*  Genera: 

survey of area and according t o  appearance, we found two or t h r e e  

a r e a s  t ha t  indicateli a possible a l k a l i  a r e a  where the s a l t s  may bo 

t o o  highly concentrated f o r  developnent b u t  on exanination vm found 

v i c i n i t y  o f  Greaserrood and Corn Fields. Heavj s o i l  and Stoemboat 

m s h  south of t h e  proposed area here  a t  Wide Ruin i n  the LaRue Wash 

and several  other areas t h a t  are sca t te red  over tP.o unit. In general  

t h e  al .kali  concentrations in the surface foot m s  about e l 3  of 1%. 

That i s  neg l ig iv le  in agricul.t;u.ral practices. The next layer, fmm 

12 t o  36". concentration was around el8 o f  1$; t h a t  is  get t ing in to  

the sl ighz accumulation group. Fr r .  36 t o  7Zn t h e  accumulation was 

of .32 of 1%. That i s  t h e  ~ e ~ r a l  a e r a g e  of accurpllation although 

in tho surfaco f o o t  accumulatio$s mould go as h i g h  as .1E and vmnt a 

l i t t l e  highor in correspondini; depths below. These arcas are i:- the 

a ~ r i c u l t u r d  lands and present a problen i f  developed. H o m e r ,  there  



problems t o  the drainage engineor as we11 as t h e  agronomist* These 

alkaline areas are  usually in t h e  Chin Lee formations m d  near or 

adjacent t o  the Chin Lee. The Chin Leo con5ains large quant i t ies  of 

alkaline salt .  Three areas within the  un i t  that have a lka l i  t o o  high 

Cney a r e  the Kinlichee, upper end of Ganaao I r r iga t ion  proJect,  and 

tho f l a t s  i n  the  Stewboat denonstratinn area. Other areas ind ica te  

a lka l i  a t  the present bu t  are xnzki.- in  the Greasewood and 

Kinlichee area. If these Firens tha* give indications of a l k a l i  but 

where the concentrations are not too high a t  present - i f  they  should 

ever be x q #  subjugated, the a l k a l i  accumulations possibly would be- 

o,om too high. As a general ru l e ,  l e s s  thaa  x.SX4 02 of 1% i s  not  

harmful; fron .2 t o  .3 i s  placed i n  the moderato zx% class; and over 

.4 of 1% i s  cocsidersd high and it i s  o. safe general ru le  i s  tha t  any 

l a d  mould not  be famed or considered for x p b m b m ~  agricul tural  

land. Black a l h l i  i s  found i n  the area; especially in the v i c i n i t y  

of Kinlichec m d  north end of Gmado i n  those heavy c l ~ y s .  Black 

a lka l i  i s  more serious that  white salts. Areas which show *he pre- 

sence of blaok alkal i  should h exclude them f r o m  m y  type o f  agri- 

culture. Also from spreading water. Black and white a lka l i  accumula- 

t ions  are  m d x l q c - ~ m  associated with poor d r e j n a ~ e  in 

tho sub-soil. This i s  true fo r  *is unit. The area a t  Kinlichee 

that has boe2 mbjugated by the Indian I r r iga t ion  Service is very 

alkaline; especially or- the  northorest side of the m s h  t h a t  divides 

the project and on %he southeast s ide of the mash, especial ly  i n  the 

north there. The a l k a l i  accumulations I-& up as high a s  &$ .6 of 

1% m d  tha t  i s  t o o  h igh  f o r  plants. There a r e  spotted areas d i s t r i -  

buted over t h e  vhole a r m  I bave some pictures I w i l l  shotv you in 

a minuto. Because of the a l k a l i  oondition axd the heavy s o i l  f i f iher  

sub jugation i s  not reoomended f o r  the most p a r t  of  tho Kidicheo  area 



Then there i s  approximately for t j r  o r  f i f t y  acres i n  the Ydnlichec 

d i s t r i c t  o f  f ine  sandy loam jus t  north of the  day school t h a t  can 

be subjugated and the vmtes diverted by the present dam md d i t c h  

should be used only on tha t  p a r t  of the  area.Just wsrsted on olay 

and alkaline soils. Another thing t h a t  should be taken oare of i s  

t h e  rrater t h a t  i s  l e f t  over a f t e r  irrigation. I n  the past,  exaosa 

'mter  has been a l lamd t o  drain off t h e  f ie lds  into the main vmsh i n  tl 

va l ley  and xx has resulted i n  severe sheot erosion and gul l ies  being 

developed there. It i s  recommended t h a t  the water be used on t h a t  

for ty  acres end a d i tch  should be constructed t o  take the rvater would  

t h e  rock outcropping and brought back through the  m s h  i n  the proper 

way. These pictures I have show sone conditions of theso black a l k .  

a2tae a l i  and of the white a l k a l i  of the  unit. That i s  the area tha t  

i s  f a rmd  t h a t  i s  spotted with black alkal i .  Here i s  a s l i ck  spot 

caused by black alkali .  On t h i s  side around t h a t  a l f a l f a  5s 12 t o  

18 inchos high and here a l i t t l e  water cme in due t o  a flood and has 

k i l l e d  all t h e  a l f a l f a  tha t  m s  there. Here i s  ano-ker t h a t  i s  

charac ter i s t ic  of black a lka l i  o r  high concentrations of  white a l k a l i  

shows the  melting or sloushing avray of soil. Seeps d m  through a 

crack and f i ~ d s  i t s  vmy khx i n to  canyon. Eere you have pictures that 

shmr whet I am trying t o  put over* These holes a re  just  big holes 

s o m  .ten t o  hventy f ee t  or more i n  dianeter just  s5.n. dovm i n  t h e  

ground a n d  there i s  J& a tunnel t h a t  loads .to Kinlicfioo mdx,msh. 

They gradually become larger md work t h e i r  way t o  the main canyon. 

This shovrs destroyed s o i l  md gullying as a resul-t. This other 

picture  here shwrs where the Indian Sellrice has again gone in lmbr 

and doveloped ridges there fo r  flood irritation and these pnrx picturos 

wero t ~ k e n  a m c k  before l a d  when crops should be a t  t h e i r  highest 

and t h e m  i s  not  even good g rc l z i~g  for xla sheop md goat. Another 
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picture hero shows the  comparison of an a lka l i  area . Here t h e  s o i l  

was moist and the a l k a l i  ooncentrntions were so high t h a t  it was leaving 

the  plank and not even going in. So, from the  resul ts  of the a l k a l i  

and the  things mentioned tefore,  I do not  recommend euzy fur ther  devel- 

opment i n  the Kinlichee d i s t r i c t  where t h e  s o i l s  are heavy or i n  t h a t  

p& of the  Ganado I r r iga t ion  pro,ject that is  located i n  the Ganndo 

denonstr~ition area along the wash. Alkali i n  Wido Ruins would be low. 

The proposed area i s  not a t  present considered as alarming. The 

v i c i n i t y  i n  which we propose work i s  re la t ive ly  froe f r m ~  alkal i .  Soi l :  

a re  sandy on top of the  clay m d  can be taken care of vrithout any 

hnrm?hl effects .  I do not knm whethsr i t s  xdu& mrthwhile -tc pass 

these around but if any of you care t o  look a t  them and see the  re- 

s u l t s  of a l k a l i  they w i l l  be here. 

Re Walker: Any cpestions on soi ls?  

Bevrley : I might scy approximately half the area h m  been surveyed m-d classed 

as  t o  the so i l  series and texture. Several ser ies  have been dezcribed 

and n a ~ p e d  according t o  profile development. Two-thirds or three- 

fourths of the  Kinlichee area now farmed i s  arfected by alkali. 

R. Walker: If the re  i s  no more discussion on s o i l s ,  we w i l l  have the  Agronomj 

report  by Xr. Nicholson. 

Nicholson: 5,666 acres of agrioultural  land i s  scattored over 2/3 of t h i s  uni t .  

There are  no farms i n  the  southwest corner. The elevation of t h i s  unit 

rmps  from 5200 f ee t  i n  the southwest corner t o  around 8000 f e e t  i n  

the u o r t ~ m s t  around Fluted Rock. The avsrage r a i n r a l l  i s  about $$ 

over aL inchos. The grorring season varies  from 120 to.  a0 da~rs. 

There aro bra m.in drainages i n  this un i t  - t he  Pueblo-Color'ada and 

LaRue ~mshes .  You xi 11 f ind  c ancentrations of  ap5oul tura l  land along 
k I 





t i o n  a r e a  i s  very heavy and high i n  a lka l i .  The ;e:lds adjacent t o  

- - 0 t he  wash are gett ing sone very good yields  i n  t r . t i  upper portion. The 

crops gra in  a re ,  5: thirik, 160 acres of a l f a l f a ;  ?41 acres c o n  is  -the 

next highest. There a re  sono melom end beans planted, but  corn and 

a l f a l f a  a r e  tho main crops. Very ser ious problern a t  Ganado of irri- 

gation. Their syatem is  not  very el laborate  and i s  resul t ing i n  s e r  

ious erosion of s o i l  along the miin d i tch ,  it i s  rea l ly  not so bad 

b-1-b l a t c r a l s  a re  forming deop gullies. Also mother  problem and t h a t  

i s  erosiox i n  s ide drainages whiah extend up i n  t h e  bad land country 

and during the flood period comes d m  and washes out the  main ditches 

md cuts  gul l ies  and should have immediate attention. There are three 

areas very ?azdxx% much alike.  That i s ,  one a t  Satm Butto, Greasemood 

and Cornfields. The area at Cornfields and Greaserrood both depend on 

t h e i r  f lood m t e r  from the Pueblo Colorado wash anti have t o  have points 

of diversion i n  these two areas a r d  d ive r t  water onto t h e i r  farms. 

I t  would probably be best t o  plan borders for  this land wi?n the slope 

so t h a t  t h e  m t e c  v d l l  not deposit too much s i l t .  The area a t  Satan 

Butte dopends on i t s  water fron the Steamboat wash ah the problems the 

are very similar t o  those previously mentioned. Small area a t  Xinliche 

has 75 acres  actual ly  being famed the re  now. There are about 30 acres 

of v1ha.t; you might say the north side of the  wash and 45 acr3s on the 

south side. On the north s ide you f ind  t h e  heavy s o i l  and high con- 

c0ntrat.J ons of a lka l i .  Probably the bes t  idea mould be t o  not  sub ju- 

gate more land on the north side and t h e  45 m r e s  on the south side 

can bo subjugated and water diverted i n t o  t h a t  area. It proimbly would 

not bo a good idea t o  divert  a l l  the m e e r  t o  the south there mtil 

tl;ose Indians move we vi11 have t o  give then some water. Yields of 

crops i n  th i s  area a re  below the average. Ths next area of importance 

is a t  Klag-E-Toh m d  with tho do~mnstration area there has been pre- 
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viousljr surveyed. There a r e  279 acres  farrned i n  t h i s  area. T b  s o i l  

i s  ve ry  vmll adapted t o  agr icul ture  and the  y i e l d s  of t h e  main orop, 

which i s  corn, i s  very high. Bolovr Kinligheo areavm have Wide Ruin 

area  which i s  a problem a t  t he  prssent  t2xe t o  t he  jcker felloprs i n  t h e  

survey group. Considerable po ten t ia l  l m d  t h o r e  md vre have enough 

water t h a t  rn must do somethi% with it and s t i l l  t he r e  is no t  su33.c- 

i e n t  t o  r e a l l y  go i n  there  and do something. We decided a f i e r  several  

dmjs ar,.;ument that we would hare a survoy made of t h i s  area and s tudy 

it f o r  a few years  and know de f in i t e ly  what vm have there ,  This small 

concentrated a r ea  a t  Pine Spl-ings of individual  f i e l d s  are a problems 

and a l s o  on those  small drainages i n  t h e  'ml ley  leading from Fluted 

Rock and Ganado. There aro no big  p ro jec t s  t h a t  can be located in here 

The crops grown over t he  unit are  77,6$ corn; 6.5 oa t s ;  1.7 bems; 6.9 

a l f a l f a ;  2.7% mattar melons; and potatoes. This percant $anted i n  

melons my be s l i g h t l y  higher, lJmy place; where t h e r e  a re  a few h i 1 . 1 ~  

but they  a re  not  largo enough t o  put  dovu b i l t  i n  t he  end may amount t o  

qu i t e  a b i t .  The farms on Defiance plateau a r e  wel l  adapted t o  grar in 

of small greens aqd vegetables. I t  i s  l i k e l y  tha t  potatoes could be 

p l m t e d  in considerably larger  quan t i t i e s  t han  a t  t h e  present time m d  

I t h i n k  it would be a good idoa t o  encourage p l a n t i q  of more pota toes  

i n  t h i s  pr-t of the  un i t e  The vmst h1. f  necess i t a tes  the g r m b g  of 

d i f f e r en t  kind of crops. Corn i s  v ~ l l  adapted t o  a l l  except the a r e a  

mound Fluted Rock. I n  t he  laver  p a r t  can be grown a w e  and they need 

some kind of roughage f o r  l ivestock ~vhich was qu.ite apparent in t h e  

op,ring. Llany times they only p l m t  taro ac res  where if t h e i r  horses 

mere in  b e t t e r  shape t b ~ r  would probably p l a n t  more a w e s  and do a 

b e t t e r  job of fanning throughout t h e  growing season i f  t h e i r  work 

s tock  sms in b e t t e r  shape. Tho oos t  of subjugation of the fam land  

is $3Ta985 e i ~ d  for  po t en t i a l  farm land $19,246, This does not  include 



t h e  cost of s u b j u ~ a t i o n  of the land i n  t1.m Ganado i r r iga t ion  project 

wltich was estL~nated at close t o  $5,030 md chis may be too  low. Tho 

insec t  pests in  the  unit as a whole has beon mentioned by Biology, 

cu t  worms, grasshoppers, and army worms. C t ; t  worms a r e  quito serious 

a ~ d  I can only recommend plowing of farm land in. the f a l l ,  Also. an- 

other problem where they are  grmring a l f a l f a  i s  the presence of 

whorled milkweed i n  the drainage area above the Ganado Lake above 

Flubed Rock and you can f ind  it m3B1 almost my place i n  very scatter- 

ed areas on d m  the drainages and I don't know * h m  pracrtical 

control f o r  whorled milkrteod i s ,  but something should be t r i ed  out. 

Erosion i s  qui te  serious at Ganado i r r iga t ion  project and a t  Wide 

Ruins a-r~d along %he Pueblo Colorado clear dorm u n t i l  it goes out of 

t h e  unit, . Down below the Gnnado i r r iga t ion  project there  i s  a problem 

of vri?d erosion a lso  at Wide bins ,  This can pa r t in l ly  be controlled 

by contour l i s t i n g  of the lich'cer soils. Also rocomended that w5nd 

bi.eal:s be planted on these areas. Since the b u i l d i q  of one equal izhg 

darn and one diversion d m  above t h e  Ganndo 1&e, the capaoity of the 

Gancdo lake has been increased consi6erably. Therefore, there has  been 

500 acres of i r r iga teZ land added bolon the presont fann land of the  

Ganado project. This may be more than i s  needed for  subjugation but 

that v i l l  depend on further study. This holds oonsiderably more water 

than vms necessaqy t o  i r r i g a t e  t h e  farm l m d  i n  t h i s  projeot, By p r o p  

i r r iga t ion  practioes me a l so  wil l  have more water for  t h i s  potential 

land. It  might be t h a t  &b~ t h i s  land i s  ra ther  high i n  a lka l i  con- 

.t;e .Its and heavy s o i l  can be l e f t  n u t  f m e d  and those farmers moved 

on dam t o  the  potent ia l  areaerrhere water cw bs used more eff ic ient ly ,  

In brief  smmary, there ar$ 3,956 acres of farm lmd;  1,710 acres of 

potent ial  fann land; cost of subjuga-king the farm land i s  $37,985; the 

cos t  of subjugating the potential  farm land i s  $24,&,66. The main 



R. Walker: 

I ' 

' 

crops gram are  corn, alfalfa ,  oats and melono. The yield of proper 

i'an?in~ practices and introduoing of plants, yields cm be inbroased 

25 t o  5%. I believe that  i s  a l l .  

I s  t h i s  1,720 aores of potential land i n  one large area o r  3 6 it 

scattered i n  small t raots? 

N i  cholsan: I suppose tho m j o r  part  i s  what might be called conoentrated areas, 

tvhile small scattered area& are found over the en t i re  unit tha t  i s  

f arme d. 

R. Walker: Do you have t h i s  l i s t ed  i n  order of priority? Recomnded development? 

Nicholson: Only ' t o  the extent tha t  it i s  classed as A, B, and C farm land. Out- 

side of tM; it i s  not l i s t ed  by priority. 

Question: 

Nicholson: 

Can wheat be raised in  t h a t  area? 

Wheat can be raised i n  that a r m  and your maqh dif f icul ty  i s  g e t t m  

the Indians t o  ra ise  it. Sutton grass has been gram i n  th$ v ic in i ty  

of  Hlaz-E-Toh and the Indians who grew it have been sslriry: f o r  seed 

several times since. 

Lovald: m ~ a t  would be the possibi l i ty of introducing white clover i n  somo 

of those areas which are more or less alkali? 

Nicholson: I think it would be a good idea. It  i s  known t h a t  white clover mill 

stand more a lkal i  sal,ts khan a good many plants. 

Lovald: ~ht; ~qould also tend t o  break up the heavy textured so i l s  and possibly 

be a mems of  reclaiming some of those soils. 

1Jicholson: Yes, with proper i r r iga t ion ,  eto. 

m a t  so r t  of a r o ~ t  system does rye k v e ?  



Nicholson: 

J. Woods: 

Nicholson: 

Lovald : 

. . . .  i I 

Shal lorn. 

Not so shallow but  fibrouso 

Rye i s  well  h o r n  as about tho hardiest  of the  smaller greens. 

What I have in mind rrd there evidently i s  a d m  for the ou t l e t  cG scme 

of that  vrnter thas  ha8 beon f o r  through the construction' of 

a diversion and considering th investment t h a t  hes been made Inready,, 

f f vm cm econonically subjugeke that  land we m i l l  s ~ v e  tho inv leshn5  

t h a t  is  already i n  there. 

Nicholson: 

Loval d: 

N i  cholosn: 

Thinking of Kinliohee? 

Yes. 

The area on the  north side of tl- wash i s  p re t ty  bad. Even t h a t  area 

on the south s ide  there has sone alkali. problems tha t  m y  be vrhere 

we can use sone plants t h a t  are  more t o l e r m t  of sa l t s .  

Loval d : 

Nioholson: 

J. Woods: 

Par t s  of  Ganado area might possibly be used t h a t  way. 

There i s  a b e t t e r  posoibili ty there. 

Ve t r i e d  .tila.t last  f a l l  on some of t h a t  heavy s o i l  and a lso  resistance 

t o  alkal i .  Did you c k c k  on tha t?  

Nicholson: Yes. That mheat mdw EIL average growth. I jus t  saw the  ~ t d l k  there 

and didnct ge t  any estimate on how big a yield they got. 

1 % ~  possible, someone asked the question about whelat. It i s  possible 

that; some of t h a t  heavier land vrhere there i s  an abundance of 1vat;or 

som of t h a t  heavier s o i l  might be changed t o  wheat production. 

Nioholson: 



Nioholson: 

Bmley: 

Nicholson: 

Bewl ey t 

Nicholson: 

Bewle yr 

in t h i s  p ro j ec t  m s  j7:st about tho average of t h e  whole unit. Adapt- 

a b i l i t y  of oorn Would make it more possible t o  grow ihmxx a l f a l f a  

than smller greens. 

Anybody have any more qr.estions? 

I assumed t h a t  t h i s  potential.  land reoomended i n  t ho  G m h ~  projeot  

mas more su i tab le  f o r  agr icu l tu re  than t h e  main sec t ion  of t he  land now 

being fanned. 

Thnt ie truo. 

1% i s  b e t t e r  t h m  that portion north of the Pueblo Colorado wnsh vrhich 

S f  located in the demns t ra t ion  area. 

T. mt l m 3  i s  on a uniform slope which d l 1  make it subjugate a l o t  

nicer. 

There a r e  a fev g u l l i e s  there i n  that area but engineering says it 

i s  both feasibiia and economioal t o  bubjucate. 

Was a comparison m d o  betvieen the  proposed extension 2 thore  and som 

addi t ional  l a n d  i n  t h e  past  proposed by o the r  people as tm extension 

t o  the Ganado pro jec t  across the wash and mat of Hubbell's s tore?  

if it i s  in thore,  I vrouldn(t rooommend i-t. 

T h e r ~  m s  n o  oomparison i n  respect  t o  alkali made. 

jt dl1 be i n  t h s r e  boom so tha t  Chin Lee formation i n  i). t h e  s a l t s  

are high. 

wo have the  ropor t  of E.c.W. by I&. j,!oCruy. 

~ h o  f i r s t  pa-i; of t h i s  r epo r t  v r i l l  be on tho wator and developments 



of a l l  kinds that have been m d e  i n  this d i s t r i c t ,  I wil l  l i s t  those 

as a s se t s*  S6ock ~ a t c r  - the re  a re  70 rese rvo i r s  approximtitely, b u i l t  

by tho Indians  themselves; t he r e  aro 46 reservoirs  i n  t h i s  u n i t  t h a t  

have been constructed i n  the  p a s t  three  years by ECW; +.;here are 19 

springs developed by EClY and t h e  Indian I r r i g a t i o n  Service; t h e r e  a re  

sone 30 spr ings  t h a t  have been v i s i t e d  t h a t  a r e  undeveloped; t he r e  are 

25 shallow mlls  developed by EON and t h e  Indian I r r i g a t i o n  Service; 

t h t r e  a r e  36 unduveloped - t h a t  i s ,  t hey  are developed springs by the 
troughs 

Indians themselves, no p e m n e n t  dxqx at thsso  wllsg a l so  21 d r i l l e d  

mlls i n  t h i s  d i s t r i c t .  The m t e r  survey vms made by Ns. 1lcKinnc 

all I d i d  was look over the  maintenance work and tb new construation. 

X c K h e y  made a l l  t h e  r e s t  of the surveys and I took h i s  f igures  ' 

I t h i n k  they a re  probably as r igh t  as nnybodyfs. I f  you m i l l  

not ice  by  5he map, theso c i r c l e s  on the  map I represent  m t e b  of one 

End or m o t h e r  m d  tha ro  i s  a fair d i s t r i b ~ t i o n  over t h o  e n t i r e  dis- 

t r i c t ,  I n  t h e  s o u t h ~ ~ e s t  por t ion tho re  l a  not, mch ,  many vmters tha3 

NO have shown thore ,  those waters that a r e  i n  here though a r e  p e r ~ ~ n e n t  

aqd off o f  the  d i s t r i c t  here t h e r e  i s  a l s o  more m t o r  but  we do not  

propose t o  do m c h  developnent d a m  i n  t h i s  southwestern corner a t  

t h o  present  t h e  because a s  far a s  tihe Navajo t r i b e  i s  conaern~4 ,  it 

vrouldnt t help thom but  ve ry  l i t t l e ,  A s  b"cl!inney pointed out, this 

e n t i r e  r a n p  i s  amed and controlled by one man ~ n d  i f  ho orants more 

developmoxb, he h s  t h e  money t o  r u t  t in. As Bell mentioned, there  

a r e  severa l  roads through t h s  d i s t r i o t  a n d  adsa_uato roads o r  t r&ls  

as th.3 case  my be. EC'P? has clonst-.ruoted soms-1thin.g like 100 xnj.105 pf 

t ruok t r a l l s  i n  t h i s  d ~ ~ t r i a t *  Tho biggest  p e r c m t  a r e  i n  tho 1;imbor 

and woodland d i s t r i o t .  Thoy were b u i l t  for  f i r e  proteat ion m i n l y ,  

Thore i s  a throu.fj1 trail 00IIneOki3l: Groaso~ood mid Klag-E-Toh .rvhj.oh 

i s  fo r  aa rn in i s t ra t im purpooos and khoro i o  a oomlootion bchcocn hcro 



tempors; - -rater m d  we need some permnrrent m t e r  there .  The  work t h a t  
i 

rvill  be done I n  there was t!le maintenance work t h a t  m l l  be done m i l l  
I 

/J' - 
be taken care oS by -30 -S&m I r r i g a t i o n  Service water 

,; ' ., I' ' -++ . . 
. - . . .  .. ,. . department ant! t h e i r  maintenance crew o r  one of t h e i r  crmrs which has 
. . _  . \  
: .. . . :.- . .. . - ,r.  ._i,.' headquarters at Klag-E-Toh i.6 thore nmr. They .rill t & e  care of all 

. . perrnnnent water. Also i n  this d i s t r i c t  thoy vriil  t ake  care of r c s o r  :"L 
:.. ., .: - 

. ... z %. . vo i r s  t h a t  are  b u i l t  t h a t  need maintenance o f  one kiud o r  mother.  
. .. ,.  . . .  . , . .  , . / '  . . . . .  . 
.. ,. Roads or truck tl..ils, both Em: and Roads department roads, need 

. . 
extensive erosion control  work on the  sides. Tho rains i n  t h e  last  

8 . . I ... month have shown the  vrgaknosses and i n  severa l  places tne  yoads have . .r' . . 
, . , ' .i.;. , : 

, , . . ;.f;:i;.. . I  .; Y- 
. ,  , 

gone out. As f a r  as any new construotion on roads by ECrY - thore  
, , ;.- . * 

'. - - * I . .  ..t ,. 
, LY.,, . : 

, I , . .  .. ' 
:,. ., . -, ..-. .; bo ncne. Em has gone ouit of the road bc siness.  1 be l ieve  t h a t  i s  
i'. ' . . . . , 

; '. ;; .; ' .. ,.L . .. 
&., . ,  .,'. 'G . . r.;,- .,;.+ 

... .. . ': . . .....? about t h e  s ize  of it. Unlosc you want more deta i l .  
. . .?%++$ . . .  

1: . ,: 

. r  , . ,: . 

. : 1,  , . ,  . , , .  . . 
R. Walker: You have all of the maintenmoo work and proposed developmants l i s t ed?  

$ t !  

, . . !  
' *j hloCray: Yes. 

.. . 
. . 

<.; : 

I 

, .  , . ,  . , . , . .  . . - . I ,  . . I  . . . .. . .  . . . .  . ." . .  . 
.. I 

. . .  . . . , . $ $ ~ y f i ~ ~ y $ , ~ g ~ ~ ~ ~ & ! ~  
. , . . 

, , .. . . . ... 
h' . 
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Jonas : 

IJcCray : 

What a3c.h those truolc t - a i l s  t ha t  aren ' t  finished? 

Thoy may be finished by sonoone e l se  ht not ECW. We have gone out 

of the road building business. 

R. Walker: I f  t h a t  i s  a l l  t h a t  diocussion, me w i l l  have t h e  W i n e e r i n g  by blr. 

Eoye s . 
Eoye s : The Pueblo Colorado or  Ganado Wash i s  the la rges t  i n  the unit, drain- 

ing about one ha l f  of the area and has been given nuniber one. It 

heads i n  the higher area of t he  Defimco Plateau around Fluted Rook. 

Tho n d r o u s  branches are confiried i n  deep narrow oanyons whioh con- 

verge before reaching Ganndo. Eere the gully a- ora ages 200 f e e t  vride 

with ver t ica l  barks ton  t o  bventy f e e t  high. The yearly expentmcy 

i s  figured a t  1200 acre feet.  From Ganado t o  Greasewood, the tribu- 

t a r i e s  are  short  v-5th tho  exception of n ~ q b e r  1.18 wxch enters  froni 

the eas t  one mile sou~hrmst of Cornfields. tiost of these t r ibu ta r i e s  

fan bofore enterin: t'm msh  contribute l i t t l e  t o  it. F i p r i n g  

a stream bod loss  c t  1w per d.10 m d  adding t h e  f l o v  of side d r a b -  

ages we got tho m u a l  expectancy a t  Greasmood t o  be 550 aore feet.  

These figures check alosely with water marks on the banks and the 

statenants of residents l iv ing  along the wash. One mile below Greame- 

wood the m s h  fans over an aren about f ive  railes long m d  one-fourth 

t o  one-half mile vide. Bolm hore it ontsrs a gully 30 t o  50 feet 

oride and s i x  t o  eight  f ee t  deep. It then runs t o  the  southeast f o r  

about f ive miles where it leaves t,he unit. This i s  ropresentr.':ive 

of m i n  drainages. Stee~nboat wash which heads al~ove tho Stomboat 

d o ~ n s t r a t i o a  area and enters  the Pueblo Coloro.do just inSide the un i t  

boundary lie . been numborod 1. lo 



The Lerow o r  Kide Ruin wash dre ins  about 9.ll of the unit, This  drain- 

age, given number 2, heads near t he  eas tern  boundary and leaves the 

u n i t  near t h e  soukl~west corner. Drainages 3 and 4 dra in  the snall area 

of Padres Eesa. The upper part; of the  Chin Lee drainage has been desig- 

nated ns ntlmber 5 and i s  located between the  Steamboat demonstretion 

a r ea  end t h e  south end of Beautiful valley.  I t  i s  a vcide v a l l e y  slop- 

i n g  .!$ t o  the  south wi th  a few places where t he ro  i s  a defined chan- 

nel. The s ide  drainages start on t h e  steeper slopes, have cut 

p l l i e s  f o r  a d is tance of tvro t o  six miles then fan before reaching 

t h e  main valley. I n  ca lcu la t ing  =off f ac to r s ,  the follarring method 

was used. Tan points  were se lected upon representa-tivo d rR inaps  

-throughout the  udt. The annual cad maximurn expectancies were calcu- 

l a t ed  by measuremnts of the  wash re lying sorile~hat upon thc: word of 

res iden ts  a s  t o  the f1017. The a ~ o u n t  of runoff urns obtained a s  n e w  

a s  possible azd from t h e  drainage area  above t h e  f ac to r s  were worked 

out. These were then con?ared rAth .the fac tors  sent out ns n guide 

m d  then fac tors  were arrived a* t o  use on drainage areas of  l i k e  

naturij' over t h e  unit .  It ~5.11 be necessary to  make a nore de t a i l ed  

study t h m  the  time element allowed in this s m c y  a-t the  following 

locations:  G w d o  I r r i g a t i o n  project  - present  and proposed; Klag-E- 

Toh denonstrat ion area;  and a potential storage reservoir  f o r  i r r ign-  

t i o n  trro miles so u... A of l'iide Ruins. Provisions should be mads f o r  t h e  

protect ion and completion of "ce projects  a t  Gaxado Klag-EWoh be- 

for0 construction of propo~od projects  a re  startad.  Proposed jobs 

a r e  nwrbered on the map i n  t ho  following manner. Farme and water 

q road ing  areas  are marked on t he  map and numbered from one up by 

quads. Such areas  a r e  n d e r e d  and c ross  hatc?iod i n  the conventional 

-or. A ~ O R S  fo r  erosion oontrol  will be ou$lined by a dot ted l i n e  

and nunbored E. C. ITo* 1 and up by quads. Other jobs as vra",er con- 

- 51. - 
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servetion, equalizing rese rvo i r s ,  etc. ,  are ca l l ed  specia l  m d  vdll 

be recorded on t h e  mp as S. No, 1 and up f o r  each quad. R e c o m e ~ ? 3 o n  

plmis and estimates f o r  work pro jec t s  have bee:. l i s t e d  corer in^ p.11 of 

t he  above t m e s  n?~d i n  a l l  sect ions  of t h e  unit .  There i s  one erosion 

measure wXch covers t he  e n t i r e  unit with t he  exception of inaccessible 

mesas and Sad lands. Al l  beads, old m d  raerv, need "thank-you-mamsn and 

drains. Thewe a r e  estimated at 1.5 miles of road pe r  square mile o f  

area  over most of the unit. TThe follcwing a r e  some of  the p ro j ec t s  

representative of the work plannad on t h e  unit .  E s t h a t e s  me avail- 

able and w: 11 be included i n  the  f i n a l  report. F i r s t ,  vre t a k e  Wash 

r n - b e r  two from t h e  juncticn o f  wash 2.25 do~mstrean t o  t he  u n i t  bound- 

ary. A t  t h e  unpcr end af t h i s  a rea  a survey part:. i s  working ~ a c  on a 

deta i led m p  f o r  tho purposo of making estimates and ca lcu la t ions  on ' 

a proposed i r r i g a t i o n  project. Tentative plans include a d ike  t o  de- 

f l e c t  vmtor t o  a de s i l t i ng  reservoir .  A:;systen of d ra ins  o r  weeps nil: 

lead the  vmter from t h i s  t o  a storage reservoir. Direct ly  below t h i s  

s tor lge  thg va l l ey  i s  sui table  f o r  farm land. About I270 mi les  bolmr 

t h e  pro>act  'diere i s  an area of ac t ive ly  cu t t ing  g u l l y  heads. T b s e  

w i l l  ge t  water f ron  a small s i d e  drainage m d  a l so  t h e  excess flood vrat 

er fron t h e  abovc project .  A t  t h i s  point  we plan diver t ing t h e  vmter 

arou.nd t he  heads and u s e  it f o r  rmge  i r r iga t ion .  In th vicini*  of 

T s m e r  Springs mother  gu l ly  i s  cut t ing back up t h e  val.loy. Here it is 

planned t o  construct  a dike across  the  drainage m d  t o  s p i l l  t h e  flood 

water ovor a na tu ra l  rock spillwa..yl Below here t he r e  a re  no plans 

fo r  t ho  wash a s  it goes through bed 1mds of t ? ~  Painted Dese1-t; t~rpe;  

hmevor ,  ~ J O  projects  on side drainages a r e  'Looated here. One i s  a 

smll drop s t ructure  to prevent head cut.F;ir,& vhich is  e n d w e r i n g  t h e  

road. The otherb i s  a ~ 1 ~ 1 1  m t e r  spreading area  of about 200 acres. 

sovm-a1 projeots  located along the  d rabnge  numberod 1.2.10 Job S 

- 5% - 



Bewley: 

Nicholson: 

Xoye s : 

I 
1. . , I . , 

No. 1, Quad 54. This job i s  maintenance of an Indian stock tank at 

the  suggestio? d' raqge management. I t  includes ra i s ing  the dam and 

co-dxmction o f  a spillwy. Capacity of the  reservoir w i l l  be approx- 

imately 8 acre feot. Excess water r d l l  bo spread over about f i v e  acros 

of range land. About a mile below t h i s  reservoir a gul ly head f o u r  

f e e t  deep and f i f h e n  f e e t  wide i s  cutting through the valley. The 

steop side slopes of 3% and over eliminate the poss ib i l i t y  of spread- 

ing  the vmter. This job ~ ~ ~ 4 3  c a l l s  for  a rock sausage drop w i t h  

deTlector dikes a t  each end. Job #2 Quad & ocnsisto o f  the combi- 

na t io3  of an equalizing resemoir  and gully control. I t  i s  located 

a t  the s i t e  of ~n old Indian Reservoir vrl6ch has washed out, A n  ac- 

t i v e l y  cut t ing gully s t a r t s  50 f e e t  below t h e  dam site.  Water stored 

i n  the rosorvoir w i l l  be available t o  twenty acres of potent ial  farm 

land, Are there any questions? 

Question about the e:qentancy of va te r  a t  Ganado. This  ansual 1200 

acre f ee t ,  i s  that  assuming tha t  i s  tho t o t a l  amount? 

Yes. I think I see wllaJI you are driving at .  T h i s  section i s  below 
I 

the  diversion dam. 

That i s  the watershed norv supplying w a h r  t o  the Gan~do lake you 

a r e  calculating? 

'We calculated Ganado below the dam. 

Comes i n  below the storage dm. 

The annual expec+ency of  t he  Garado diversion i o  115,200 acres; 

factor of .018 ~vhicll equals 4,171 acre fee t ;  1,030 acre feot a t  t h e  

diversion dam. Does t h a t  soem too  l o w  t o  you? 

Yes, J t  i s  low, conpared t o  tho amount of mtor they have now and 

I * ,  I 



xoye s : 

R. Walker: 

R. Walker: 

xoye s : 

md the amount they had last year. 

Tha% vms taken more o r  l e s s  north, This checks more o r  l e s s  with 

what the izhabi tants  expect tha t  l i ~ r e  o i the wash. 

Berry was the  engineer i n  charge b u t  because of h i s  appendicitis op- 

oration, Ur. l!oyes came down and picked up what he could and got 

infomat ion  from Borry and made t h i s  report. 

This nat te r  of water runoff i n  t h i s  o o u n t ~ j  i s  a questior, and I guens 

nobody horns  much about it and I think places l i ke  t h a t  shoutd be 

checked a l o t  more accurately than has bee3 a t  the present time. 

Do you knwr the mount that was stored a t  Ganado a t  tho beginning of 

this year o r  a t  a w  time? 

No, but I think Berry had that  as 2,400 acre feet.  I am not sure. 

Ax I f  I rernenbcr correct ly ,  1:lr. Cazlpbell of the Indian I r r i g a t i o n  . 

Service t o l d  me t h a t  l a s t  year he had 1800 acre f e e t  of water i n  the 

reservoir according t o  t h e i r  cnlcultxtions, 

On these diversions of t h a t  type, what p rcentage of water cnn you 

colleo.1; f o r  stornge? In big s-torms a large par t  has t o  be b p p a s ~ c 3  

doesnlt  i t ?  

yes. The m u a l  expectancy Bemy has figured t h a t  on t h e  area as 

usual ly as l i t t l e  vsater a s  can be expected. 

That would be a minimum would i t ?  

p r e t t y  olose t o  it. As t o  hcnv m c h  you can take of tka t ,  I couldnlt 

sa~r. That i s  governed by the n u d e r  of days :wroff the  s ize of 

your ditch. With a d e s i l t i n ~  reservoir,  you oould probably got enough 



m t e r  t o  fill it* 

. . 
I.. , _ .  ., . . 
I : 
:- . . . :  
? * .. . . 
- .  % 

Be Wal-ker: I have l i s t ed  here ne:& a report on planting poss ib i l i t i e s  by I&. 

Micholson* 

Ni chol son: A s  you have probably already observc3d by the  report  given by Range 

E ~ I  agement and F;-.-estry, t h i s  unit i s  pre t ty  v r e l l  covered .with vege- 

t a t i o n  at t!m p.osent time. There a r e  a f a v  barren areas around 

the  Pab ted  ~esortp(  m d  I know of no recomndat ion  for t h a t  type of 

soi l .  Horrover, erosion control and planking for r e f i g o  of game has 

been considered. ThereYs an area north of Kinlichse where erosion 

is serious and the runoff from t h a t  area v r i l l  c m r y  considerable 

s i l t  t o  Ganado l&c. It has been recornmended that a;.osion control 

work be carried out there  along with t h a t  the planting of come typ 

of vegetation should be carried out. Erosion oontrol work tha t  w i l l  

be carr ied out on both sides o f  the Gmado Irrigation project v , i l l  

a lso be made more e f f i c i en t  if grass i s  planted &long those s t ructures  

and some vegetation probably should bo planted along the edge of the 

wash. Because every f l o o d  t h a t  00x16s dmIn c u t s  avmy a portidn of the 

agricul tural  land. Tmo areas in the v ic in i ty  of Cornfields - one 

area around the  v r i n ~ l l  tvhcre the stouk are coming i n  t o  water has 

k i l l e d  a l l  the vegetation m d  serious erosion exists i n  that country. 

r ~ s  should be fmcod and nost  of t h a t  area a t  t he  present time i s  

oovered by Russian t h i s t l e  and the planting EX of son-e grass i n  there 

might hasten up t h e  fading of sod. A l so  an area.clo8e t o  Cornfields 

*ioh should be fenced and recoxmnended planting on that, I donlt 

think t h a t  practical. The present vegetative cover consis ts  of 

p l l e t a ,  blue g r a m  close t o  Chis d x ~  dune and i f  it i s  fenced and 

stocl:st+! exclusively in order t o  hnstcn jda it up. It may be prao- 

f i o a l  t o  plant some of these na-b!vo grass% over on the winded side 



of the dune. S in i l a r  a rea  near Greasemood where the dune may somtine 

i n  the h ~ t u r e  mwo dovm on the day school a n d  tkis area should also 

be fencod and t reated in a l ike manner. There i s  a necessity of wind 

break plantings i n  the Pueblo Colorado wash below the ~ e s a d o  I r r iga t ion  

project u n t i l  it pSrnitlE gcss  out  of the a rea  and was recommending the 

planting of ~rindbkeaks in the vclley of Satan Butte and d m  Wide 

Ruins wash as far as it i s  possible t o  p l an t  due t o  the concentration 

of a lka l i  in the soi l .  Planting of some type of vegetct-ion f o r  the 

improvement of wild game in those areas where stook i s  excluded i s  

necessary. T h a t  i s  a l l  of the planting. 

R. Walker: 2 Do you have these proposod areas  1ocai;ed on a map? 

Nicho1r;on: No, not a t  the  present tim 

Phi  l.lips : Present stock esclusior, arcas are on the b i o l o ~ y  map, 

Nicholson: Another thing. I t  i s  thought best by t h e  different  par t ies  of the 

scrp'ey group tha t  a l l  0.saas where planting i s  t o  be carried ow; should 

be fencod and 5otal  exclusion of l ivestock for a fev years gntil it 

i s  f a r  enough c\long t o  stand controlled grazing and probably the 

planting of vsindbreaks, it would be a good idea down in  :-the southvest 

part; of the wen vhere Ynere i s  no woodland to  keep in mlnd t h a t  the 

growing m of posts, e tc . ,  f o r  the consumption of the Indians would 

be a good t l  ing t o  keep i n  mind. 

R. Walkerr This completes a l l  of t h e  reports for d i s t r i c t  17. Is there any 

qcesti.on or discussion anyone would l ike  t o  bring up in  regard t o  

my part cf tho reports? 

Phil l i p s  : I&@O everyone knovss it, but at Steamboat they planted grass and got 

R u s ~ S m  t h i s t l e  and t h a t  so i l  w i l l  produce rmssian t h i s t l e  be t to r  -t;h.m 



grass. I think t h a t  should be considered i n  r eamend ing  grass  to  

be planted on demded areas, 

R. Walker: In  mddny, your roports, I think the  group should follow t h e  outline 

as .given by 15. UcGinnies i n  one of the e a r l i e r  meetings. I th ink  

a l l  of you were present and have a copy. I w i l l  only mention the 

four points. The completion of t h e  reports by this group will make 

t h e  conpletion . S a l l  the i n i t i a l  studies by each group. We hme 

found soma changes may be necessary. To b t ~ i n  with, we found it pos- 

s i b l e  t o  standardize our nethods nt! t o  a c e r t a i n  extent and 1S.r. ZJcGinnie 

mst vcith t h e  Branch chiefs recently and t l l l s  has been gone into i n  

d e t a i l  and tha t  probably w i l l  have their  m#m schedules f o r  m a l r i q  

surveys completed before you s t a r t  on your next d i s t r i a t  and it mill 

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

any c'nange. I a s sme  you wjll be working i n  the  Gallup office vrorkiq 

up the f i n a l  report and IJr. biaddox v r i l l  be incharge of t b  stenographic 

he lp  and ir' you w i l l  contact him, he w i l l  make whatever arrangements 

he can t o  a s s i s t  you. 1 t h i n k  there  i s  roon enough a t  t h e  old post- 

office building f o r  a l l  of you t o  work. There i s  spaae t h a t  i s  not 

being ~ s e d .  i f  necessary vre will make a r r a q e n e n t s  to  give you more 

room. The f i n a l  integrwked report  i s  duo tho 15th of Sep'zenber. That 

inc lu&s divis ion regarts tooe If there i s  nothing e lse  t h e  m e e t i q  

i s  adjourned. 


