
The g round-mte  r resources  of t h e  Holbrook are& ill eas t -cent ra  1 A r i  iona, 
are  d e s c r i b e d  in a repor t  r e c e n t l y  completed by hi. A. Harrell and 3 .  B. Eckel,  
of t h e  Uni ted  Stirtcs Geological S-uvey ,  Department of the I n t e r i o r ,  a s  the 
result of a s t ~ @ j  made ~ i t h  funds a l l o t t e d  by the Public Eorlcs Adzninistrztion. 
'ke  a r e a  c o v e r s   bout 10 ,093  square miles on the Colorado P l a t e a u  i n  parts of  
Coconino, Navajo, and  Apache Counties. I t inc ludes  most of the d r a i n a g e  a rea  
of t h e  L i t t l e  Colorado R i v e r  i n  A1. i  zona, e x c l u s i v e  of the E ~ v a j o  country.  Semi- 
a r i d  condi t ions  p r e v a i l  except i n  t h e  mountains on the sou t l t ,  C a t t l e  and sheey 
graziag has beeu conducted s u c c e s s f u l l y  and i s  tne chief bdus tv .  : D r j  farw 

. ing  has bee3  ~ a s i ~ c c e s s f u l ;  i r r i g a t i o n  i s  ' p r a c t i c e d  to a s m a l l  extent, i t s  chief 
r e s t r i c t i o n  being t h e  lack  o f  vriltes of p r o p e r  q u a n t i t y  and quality. iiiineral 
and o t h e r  r e s u m e s ,  except  t i aber ,  apyear  to be meager. h e  P e t r i f i e d  Forest ,  
P a i n t e d  D e s e r t ,  Meteor Crater a r e  n z t u r a l  f e a t u r e s  that a t t r s r c t  v i s i t o r s ,  
and the \?hi. t e  iiom t a i n  c o u n t r y  h a s  become a popular  s m e  r r e s o r t .  

The exposed sed imen ta ry  roc!& range from the Supai f o m t i o n ,  of ?emim 
age, to S e c e n t  g rave l s .  Ex tens ive  lava f l a w s  and cinder beds cover l.arge t rac t s  
i n  t h e  s o u t h e a s t e r n  and w e  s t e r n  p a r t s .  The ~ r i n c i p a l  w a t e ~ b t t a r i q  for -mt ions  
a r e  the Coconino sands tone ,  tha lava f lows ,  and t 3 e  Becent  sand a d  g r a v e l  de- 
p o s i t s  a l o n g  the major  s t reams.  

. . 

The Coconino sands tone  y i e lds  abundznt supp l i e s  of f r e s h  matsr t o  m i y  
w e l l s  i n  t h e  vrestei-n md c e x t r a l  ~ 3 a r t s  o f  the area. So~ne of t h e  r e l l s  are 
f l owing  a r t e s i ~ .  w e l l s .  R q o r t s  t h a t  sa l t  water bas occurred  in the Coconino 
sands tone  a t  X;iaslovr and i n  the P e t r i f i e d  Fores t  Nat iona l  ifonunext may have 
b e e n  based on tke f a c t  thzt the w e l l s  were contarnicated by s a l t  n a t e r  from 
some o the r  Tomat ion ,  

!&my sp r ings  emerge at the c o n t a c t  of the l a v a  f lw-rs  v i th  -der lying im- 
p e r ~ i o u s  beds ,  a few w e l l s  o b t a i n  vrater a t  tho same horizoc.  ?he al . lwrizl  
f l a t s  a l o n g  ~ o s t  of the m j o r  s t rcams con ta in  my vrells, and t l ~ b - ~ h  the m t e ?  
from these  ~011s i s  not o f  good q u d i t y  i t  generalljr  i s  -usable. r e l l s  
and s p r i n g s  i n  Xpzche Count-J o'ot2i.n small but n s e f u l  s u m l i e s  o f  n a t e r  at the 
b a s e  of the unconsol ida ted  P c r t i x r y  s m d s  that cover  much of the region .  IYnr:.? 
s p r i n g s  that y i e l d  large q u a t i t i e s  of h igh ly  m i n c r a l i z c d  water issue  fro:^ 
immnse  d e p o s i t s  o f  cnlcsreous tufa ,  o r  t r a v e r t i n e ,  a l o n g  the L i t t l e  Colorado 
R i v e r  n e a r  Eunt ? a d  sou th  of S t .  Johas. 



Sii~all supplies of water of very ?oar q-sality a r e  obtainable from the red 
shales ,and smdst;ones of the Xoenlcopi and Chinle formations, which occur a t  tile 
surface over a large part of the area. 

The roc:x 01 the  Holbrook area dip in  general north o r  northeas.;, amay 
from the i l igl1 noun ta ins  on the south. Local folds in te r rupt  the gentle regional 
dip, and a few f a u l t s  are present. Some of the fo lds ,  such as the Holbrook dome, 
a id  i n  causing ar tesian conditions i n  small areas, provided other features a r e  
favorabls. iletails of stiuctiJ.re are only iinperfectly known, and i t  i s  diff i -  
cu l t  t o  predict  the prf.-ence o r  absence of ar tesian conditions i n  advance of 
dr i l l ing.  

I n t e r e s t h g  l o c a l  geologic features associated with the  IIolbrook dome in-  
clude open tension cracks near  i t s  c re s t ,  tepeelike ridges due to compression 
in adjacent dovawarped areas, and nuinerous large s inks that may be due to block 
faulting. 

Samples of water from 118 wells o r  springs were analyzed in  the laboratory 
of the United States Geological Suzvey. The resu l t s  of the analyses, which are 
included i n  the report ,  show that t'le waters range i n  t o t a l  dissolved solids 
from 80 t o  5,197 p a r t s  per million. The best waters come i n  large par t  from 
the base of the lava flows o r  o f  the uncoxolidated 'r'crtiary sands and from the 
Cocvnino sandstone. -.. 

Vinslov, vhic'n contains about 15 percent of the inhabitants of the area, 
obtains water for domestic use from a resel-roir on Clear Creek. Joseph City, 
Snowflake, Taylor, S t .  Johns, and Runt use impounded surface m t e r  f o r  irri- 
gation, but these and other tovms, i n  large par t ,  obtain t h e i r  domestic ad. 
public supplies of water f r o n  wells o r  springs. The Atchison, Topeka & Santa 
Fe Xailway uses water from wells except at 7inslor7, wkere impounded surfaco 
wnter i s  used; 

The repoi-t contains t ab le s  clnd maps thzt  present data on nearly a l l  the 
springs and wells i n  the area.  I t  has  not yet been published, but typemit ten 
copies, with imps, z r e  on f i l e  a t  the office of the United States  Geological 
Survey in  7i'ashin&or-, D. C. Copies of the text of the  report ,  rrithout maps o r  
i l l u s t r a t i o n s ,  iiw 3e  cons-d teba t  the d i s t r i c t  o f f i ce  of the  Geological Survey 
in the P o s t  Office Building i n  Tucson, Ariz., and i n  tke Arizona &ricult;ur,zl 
Experiment S tstion, ihiversi  t y  of Arizona, a t  'I"ucson. 
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