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'.Lie r-l;loJoc.t; it sn  e lo~ iga t ed  o r  r e c t a n g u l a r  snaped area, lyinl: ad- 
jacent  t o  klle C o l o r ~ d o  r i v a .  

I 1  lile ext;etit of the survey was  l i m i t e d  t o  t h e  Imd adjacent  t o  t h e  
r i v e r  bcloir the diversion clan i,om t h e  L i t t l e  Colorado 1Ever. 

I I 
I - i  ~ , i a t e r ' i a l s  are p a r t i a l l y  eihedded Gelisatti r e c e n t  

al1uviu.t. 'illis ; ~ L S  acted i;s a water h r r i c r  ctrusin,r; i ~ f i p u i d i n g  of' Lacli- 
~ ' i&ter  a,K; conseci~;c;.iL c: e;;osi Lion of l 7 d p ;  heavy t e ~ t u r e d ,  cwpac t  , x igh ly  
co1loCia.L ~x~.terir?ls i r : 1 p o p a t e d  x i t h  sl.:ali on th c site tlow rillcluded 
w i t i i l ~ r  i ; ; ~  , ; :~~Jcc l ; .  

'lhc.: rect .~i t  ailuviu.1 that l i e s  adjacent t o  the  Basaltic-Lava n ~ a t e r i -  
As has ; l c v o l  LLJ , ,;~:iI,l;j undulati-1;; o r  moderately il~u.~~.loc!cy to t ,op ip i l i c  

t e r r ~ h ~ .  



X e r c  i s  no evider~ce t.!lat t r ~ e  area proper  has ever been f antled, 
utlt + ' ~ o ~ e  are ;! re.u s...d1 iirccis i ~ ; l , ' t J i h t Q ~  d j a c o n t  t o  the  L i t t l e  
Colo~clrio .Aver tl?z.t cre u ? i n ~  f a n a d  by u t i l i z i n g  t h e  f lood pla ins  
arcas uai7:L. u*, b:~ t ~ l e  iaivcr. 'l'hese a reas  are not shovm on t h e  Con- 
servat ior~ iriap. 

I; r c j ~ i i  r ( ;~o~~x . i s s ; i nce  survey ~ m d e  of t h e  w c a  jn Lay, 1940 
by ii. 7. J O ! ~ J O I I ,  out 2 l e  firidings sere not backen $7 sslt'f icient soil 
samples to i d - c s t c  tile oicessivo a l k a l i  content  alimst universally 
present,, 
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. _  . T h  S D ~ ~ S  have b ~ e n  ~ p t e , z t i c a l l ; r  c l a s s i f i e d  acco rc l i l~  t o  ori- 
gill, pro;'.:ilt, cj.i,r;.ct.~rist'ics,. alcl surf  ace- t cx tu r e  i l l to 3 .  s e r i e s  ye: . . 
preseritiiy 11 s o i l  t ~ p c s ,  pi:asc~ and col:~plexes, .e;scluuive of r o u ~ h  
brokei. land., rou,.,h s tony larici, igneous ~ a a t c r i a l s ,  Dune s m d s  arld 
~G.vcmra.s!~, 

i i. 
L I C : ; ~  s o i l s  c:rc l i . i ; t~ t  Lro\iil t o  dark rcddisn 'br.svrn i l l  color ,  ex- 

t-~ U,LA:: io;~ i n  orgaillic limtter, conta in  l a r s e  r i umt i i l e s  of' a l k a l i  

~c!.I:Ls, V5.1';{ fi '~.rl  lovI t o  ili:;il l j i , ~ e  (calciurii carbonate ) conteni;, a d  
cbl ib~i i i  1 ;~r ; ;~ qa..tii;i.tl;~ of: . J G T ~ G U S  calciur~l, ~:iat;nesiwli, ~ C d h I i l ,  a l t i  

I- JO - LILIUU - -c,iL,i s ~ k s  , A ~ s ~ ~ i  I< riis , -mile i:robddly p e , q e ~ ~ t  21 co~iiparativePd . .,, 

lar!-.t. LJ +.uu~i ; i t ios ,  .. 0ccui-s as ai I;l;;ulu'ule ccxpound rvith c a l c i ~ m  anci i s  
Irtrgely unavcilitLie t o  ;:)lant;s. 

4 I 
lile t h r e e  s e r i e s  1;i2 ntiorieci $dove, i)imlahol;so, Tolani, ailti Ilunt, ,.; t~ .,.... . . r l : : , . ' ~  ,. .'. ,, 

are l i s t e d  accorcXilg L, tuiiz5.r 1lur:crical importar~ce. See Appendix I . . J  .. \ . . i 
? o r  t,;:.i~ical desc r ip t iou  o i  ,~uc t i  seri  es. 

2i;inehotso s a ~ ~ i y  1.on.h soil type (57.72, comprises 107 acres o r  5.3 
!i.ierceiit 01.' t i le  t o t a l ,  mci is ilie on:Ly s o i l  type o f  t h i s  s e r i e s .  It r i ~ s  
evalusitcci 2s Clzss C lsnd Leca:lsc o i  i t s  h i ~ i i  a l ~ d i  content  and s teep  
sloi)e; :.r.L'ik s p e c i f i c  reference t c j  <lose a1eas f atming from the sandstone 
e , s ca rp~ml t s ,  the t o p s o i l  h a s  e s s en t i a l l y  been l o s t  hy t h e  combined act ion 

c 8  . . of ..vilid  id watt!r rexovcrl. The :-c,..ai;llil;; s a i l  ; i i - ~ f i l e  is extreinely low i 
? I  

i n  0r:ani.c i.z.tter and so i l ,  nu t r i on t ;~ ,  axi l l l ~ i i  i n  dka1.i s a t s .  

The Tolanl - (68) s o i l  types, nairrie1y;loa-q sxx?,  sandy loarr., and c l a y  
loan, t p - i ~ l l i n g  21)s acres o r  12.5 p r c e n t  02 the area ,  were mop~ed en- 
t i r e l y  in t h e  exlxerne lmier end af tiit? !)so ject .  

, , 

' 1 '1~~  l o c u ~ ~ '  s & l  and sand? loxn s o i l  typcs vrere m.tcd the b ;-. 
t h e  , ,reject; however, they cont 35.n q p l  ecia'ole i u o u ~ t s  of ' ~ l a c i .  a1k.d.i 
and Lave c: very h i g h  pII value,  '1'11ejr are the only soils wi.lci~ dt no t  
c o r ~ t a i ~ ~  suYfic ient  'bite d l c a l i  s t~ l t s  t o  exceed t h e  to lerance of uost  
cu l t i va t ed  i ; l ~ l t ~ .  Tiiese s o i l s  e:.-tr3r.~ely ssndy throi+:;nout ti19 pro- 
file, cu~isecjuently, they a r c  drou:.;ilty. ..osL of tl;e i r z t c r  avai lable  3 c r  ... 

, irr*igc;tion fro::; t h e  L i t t l e  Colorah ;i;Lvci. contairis a co,,sidcrable mount  
of susi'cnded ~ : i t t i ? r i a l ,  prirnari1.y s i l t  and clay.  X i s  n i ~ t e r i a l  should 
b u i l d  tlie sandy land up from season t o  seasoil. 'i'he i,i,;,h Lordel* rrletilod 
of 5qoundirq; ?rat er would probably ef Zect s i l t i a g  the  uost  1~apidl;r. 

i,lalUlae C ilOijS . 
;r,k ;:resent i s i $  pll of  these s o i l s  rilay 1hi.t the  firowing of cer- 

t a i n  c~c;,s. Xi' i!:e a ~ ~ p i i c  a t ion  of l r r i f . ;a t ion vrater md  incorporat ing 
r;l&.;lures cio~; got l c r e r  t h i s ,  s k L l  appl ica t ion of sulphur snouid be 

- 4 - 
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FI!?;.ci 1 
i 'ol-mi c lay  loan s o i l  type (62.13) near b s e  l i n e  Station 

229& represcxt s tl:e me:. c l x s i i  Lad ;; lard because of extx 31nely 
hi&h al!<ali sslt  acc~unulations. liotc tiie c r  .sted surface soil and 
the sparse v e g e t ~ t i v e  cover. 3an Francisco I.eaks, near Ylagstaff, 
; 3 i x  mla. in tho  bzc!ccround. 
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1 I : itivenrash (35). 'WE bottoms of wide drabages,  
_ I  

l o w  f l a t s  and 
sand bai-s are ,ilapped as rivemash. They comprise 50 aares o r  2.5 per- 1 cent of t h e  tot a2. These areas  consist  of a wide variety of unsorted 

I ; 
nlateri,ds end have very l i t t l e  value, either f o r  crops or  grazing. 

I 1Eouyj~ h ~ k e n  Land (1913). The mugh broken Land, occupying 25 
i acres  o r  1,.3 percent of the t o t a l  area, consists primnrily of bare, 

ex2osed arid badly eroded residual  geologic materials. 
I 

ibw$ Stoqy Land & 9 ~ )  , This land consists primarily of bare, 
I exposed szndstone slopes and escarpmmts and is  devoided of vegeta- 

$- t ion .  ' It represents 225 acres  o r  L1.1 percent of the t o t a l  area in 

I : project , 

~ C O U S - L a v a  materials (191). 115s lava material couprises 538 
acres o r  26.9 percent of the  area and is very prominent throughout t h e  
proJect,, It ~,lar:cs t h e  southern boundary of most of the asab1,e area in 
the  l a r e r  part of the project and i s  scat tered rather  densely over the 
area  ir, tho upper part. 

I ,  5 '  

I \  I 

1 
ruqe Sand (D) . This  represents areas of extreme 'wind aocumula- .I . ,  ;. 

- -  d - - 1 s t  
t iom-and consequently are verr  sandy, unstable, and unprodlxt ive. If i 
economical t o  subjugate, som of t h i s  land may be ~nade p r ~ a u c t i v e  by the. 

. a p p ~ i o a t i o n  of silty water. 
i 

The slope grouping i s  an array of slopes as outlined in Appendix . , 
XY. These are general and not as accurate i n  any way as the topgraphic  
uaps . 

I 
I t 

I 

EROSION 
I 
1 

This pi-ject i s  located in an area of high summer temperature, low 
y , l o ~ i  annual ra infa l l ,  and strong southwesterly winds, w i t h  w i n d  

t h e  primary eroding factor.  

Host s e r i o u s u  affected a r e  the Tolani loamy sand anci sandy loam 
s o h  t j y e s  in the  extrene lower end of t h e  project.  Portions of tMs 
a rea  have been rendered useless  f o r  i r r iga t ion  by sand dunes. Pre- 

- 



cautionary measures against fur ther  wind ac t iv i ty  should be taken in  
- t h i s  area because 'it conutitutes t h e  best s o i l  h the project,  The 

-:, sand dunes located along the  extreme western side of tht; project  sh0dI.d 
.be contml led  because they are gradually spreading t o  th6 arable land* 
'b wind action elsewhere on the project  is  confined to t h e  s a n e  loam 
and loruliy sand s o i l  typs aal is  only moderately severe. because these 
surface textures  a r e  closely underlain by a compact clay subsoil. 

IJLND CLASS 

A def ini t ion of the five land classes i s  cut l i led i n  Appendix 11. 
k smwy of the acreage of land c l a s s  by s o i l  types i s  found in Table 
I1 i 

No c l a s s  IlAIl lami vas nlctpped because the soils encountered were 
hi& i n  various alkali s a l t s .  

Forty-eight acres  of c lass  IIB" and 8 1  acres of class 17B," land 
were uapped and represented 6,). percent of t h o  total. . . 

' 

A higher  dispersion r a t i o  and black a lka l i  .c.ontent were tolerated 
within these two c lasses  than usually i s  excep'tud bocauue th i s  repre- 
sen t s  the bes t  s o i l s  of an otherwise poor or eloubtful group of soils. 

Three hundred and  ninety three acres or 19,6 percent of the t o t a l  
acreage were placed i n  the Class W t l  gmup. These soils carry excos- 
sive accuniulations of various a lka l i  salts. The concentration of both 
whfte anl:'dlaek a l k a l i  as well as t h e  dispersion ratio exceeds Lhe 
tolerance l imi ta t ions  set up fo r  C land, 

'The l a rges t  group, conprising I475 acres or 74.0 percent, wore t h e  
soils evaluated as c lass  "Due Very high concentrations of alkali, high 
d i&ars ion  anci heavy colnpaci; clay i n  the tclpsoil. and/or subsoil warranted 
this evaluation. The s!-deton s o i l s  materials and the highest alkali in- 
habited soils were confined t o  t h i s  class. 

IEUGATLTION, DlUINAGE, and ALKALI 

I r r i g a t i o n  i s  necessazy f o r  t h e  production of crops in the Blaclr 
. Fang P.ro je c t  . The source of i r r iga t ion  water is  direct diversion from 
t h e  Little Colorado itiver, a stream .that usually goes dry f o r  a period 

. d d  ng the ea r ly  sumn~ r months . 
4 

. . Analysis of t h e  water samples collected t o  d a t e  from the L i t t l e  
Colorado River a t  Leupp, Arizona indicates tha t  the q u a l i ~ ~ y  of t h e  



. ( watm as adapted to  i r r igat ion, .  var ies  f r o m  poor t o  good, apparently 
depending. upon t h e  or igin of t h e  run-off fmm t h e  upper watershed. --.. 1; . ,.._ . 

An average of a l l  t h e  water samples were compiled and consequent 
r e su l t  chkcked agaj,llst the  various methods used i n  determining the 
s u i t a b i l i t y  of t he  vrater for i r r iga t ion .  See Table IIIA. A s- 
of these methods indicates tile qua l i ty  of the water over a period of 
time L he f ~ r  or perinissible for use on so5,l~ having excellent sub- 
drainage such as the Tolani & I)iimehotso s a i l  types, and of do-lbt- 
ful qual i ty  when applied on the  heavy subsoil lands of the Hunt SOU 
types. IIovi soon trouble n1i;:ht be anticipated an the heavier land would 
be- difficult t o  anticipate,  

Additional vrater and s i l t  sar~lples a r e  being collected, and a sup- 
plement report  w i l l  be writ ten oc these samples,. i f  they do not correlate  
with t h e  or iginal  f i n d i n p ,  

In general, in te rna l  drainage i s  inadequate. Ihis  i s  .par t iculer ly 
t r u e  f o r  the Hunt s o i l  types, representing two-thirds of the aUuViel 
land, because they universaUy have a compact, heavy-textured, and slowly 
pervious substrata,  To successfully effect  a r t i f i c i a l  drajnage would 
probably necessitate drains so close together t h a t  the cost would be. 
p r o h i l i t  ive . 

The Di~mehotso s a d y  loam s o i l  type has a d e q ~ a t e  subdrsi;t&$s and 
t h e  Tolani sand atld sandy loam s o i l  types a re  almost exces&.v.elg. drtiined. 

In most of the: a reas  already affected it i s  f e l t  t ha t  leaching can- 
not  be effected because of poor subdrainage. ' j 

: i i  
sultrmy 

Of the t o t a l  1997 acres within the Black F a l l s  Project, 129 acres 

' 
j 

o r  6.4 percent a re  recommended for i r r iga t ion;  393 acres o r  19.6 percent 
a r e  p1aced;i.n the  marginal group; and l.475 acres or 74.0 percent a re  not 
recammended. I 

Ths best land i s  located inunediately north of Base l i n e  Stetion 
a0892 o r  within the Tolani loamy sand a d  sandy loam s o i l  t,ypes. .. \ 

The qual i ty  of the i r r iga t ion  water as adapted. t o  i r r iga t ion ,  varies 
from poor t9 good, apparently w ~ n d i n g  upon t h e  or igin of t h e  run-off 
f r o m  t h e  upper watershed. 

Lawrence A. Bronaugh 


