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Like Topsy, t h i s  r e p o r t  " j u s t  gr-owed". Many months ago 
w e a t  d m  t o  mite a paper on the Miqbehavior of P i l o t  Channel8 
i n  t h e  Vio in i ty  of Leupp, Arizona. We f e l t  t h a t  it might be both 
i n t e r e s t i n g  and valuable  t o  beg in  our preeentat iou w i t h  a b r i e f  
h i a t o r i o n l  sketoh i n  ahich we would p o i n t  ou t  t h o  ohain of eventa 
loading up t o  a s i t u a t i o n  which oeemed t o  neceaoi ta te  the oomtruo-  
t i o n  of  those ohannols. In ahor t ,  we would prepare a baokground 
a g a i n s t  which c u r  r e p o r t  could be seon more o lear ly .  

That the  overgrazing fol lowing tho a r r i v a l  of t h e  ~a~hknife 
and o t h e r  o a t t l e  ou t f ike  i n  the  l a t e  1880fa a d  the e a r l y  *90ts n o  
a h o a t  e n t i r e l y  respanelbls  f o r  the erosional plagues uhioh s i cken  
the  L i t t l e  Colorado'Valley a t  t h e  p resen t  time, wu had n o t  t h e  
s l i g h t e a t  doubt. Wo recogniced t h a t  t h i s  oondit ion had been aggra- 
vated w i t h i n  t h e  Hopi and Navcrjo Indian Reservations by prolonged 
snd flagr ant v i o l a t i o n  o f  Nature t s  r u l e s  of t h e  range on t h e  p a r t  
of n a t i v e  ohepherds. The o l d e s t  l iving r e s i d e n t s  aesured rta that 
nor thern  Arizom m s  a stookmm'a paradiue i n  t h e  e a r l y  '80ps, 
and t h a t  from Winslow t o  3rend Fal ls ,  or  anywhere e l s e ,  the graap- 
ing  f  ingera of arroyos were uhknarm. Cattlemen assured ua tha t  
sheep had ruined tho oountry. Shecpmen m r e  equally c o r t a i n  t h n t  
o a t t l e  were t o  blame. Being nels.!or the one nor the othor m 
found it easy t o  r e m ~ i n  neu t ra l ,  and pronounaed them both  gu i l ty .  

We bel ieved that they were t r u t h f u l  when they t o l d  us of 
t h a t  atockmnn~e p a r a d i ~ e  which was t h e  nor thern  Arizona of t h e  
'80's. 'We believed them, too, when t h e y  e ~ i d  t h a t  overgrazing 

m a  responsible  f o r  tho s p o l j s t i o n  of  the land. ITe concluded 
t h a t  before  the ooming o f  tho v a a t  hordes of l i ~ e a t o c k  northern 
Aritona had alweys been a paradise,  and t h a t  it would be D O  today 
had they never cane. 

With minor and unimportant redervat ions  we s t i l l  believe 
t h e  stockmen, b u t  we a r e  aonfident  t h a t  our aonc!,usions were false 1 
We no l m g e r  blame the greed of  shepherds or-hoovsa of bun- 
c r e a t u r e s  fo r  a l l  the g r i e f  which has  be fe l l en .  Mow w know the 
L i t t l e  Colorado Basin has  been a i l i n g  wi th  chronic eros ian  f o r  tt 
l e a s t  f o u r  cen tu r ies ,  and perhaps f o r  t h a t  meny mil len ia ,  In tha 
early 1880's it #an snjoying a aeason of r a r e  good heal th .  Today 
it i a  s u f f e r i n g  from a m j o r  re lapae .  I t  has been q u i t e  a s  dea- 
p e r a t e l y  s i c k  many times before, and ha6 recovered. It mill agmzn. 
History,  wr i t t en  and unwritten, t e l l s  U8 that. 

When we began t o  mite we h o p d  t o  be eble t o  go baok 60 
years  w i t h  the a t c r y  of the L i t t l e  Colorado Basin. Ve have gone 



back a hundred time8 t h a t  f a r ,  almoat w i t h  confidenoe, and have 
had a gl impse o f  w h t  took  p l s a e  5,000 t imes t h a t  long ago! 
From l a v a  f l m e  and o inde r  bed8, from ru ined  wa l l a  and broken 
j a r s ,  from t r e e  r i n g s  and a n c i e n t  legends,  from d i a r i e e  and 
wagging tongues ,  from rcusty f i l e a  and s t r anded  t r e e s  h e  oome a 
weal th  of  h i a t o r y  we thought  m s  l o a t .  It i s  a a  i f  t h e  p i e o s s  
o f  a g i g a n t i c  p i c t u r e  puzz le  had been e a a t t e r s d  far and wide. 
A p a r t  o f  these  we have ga the red  up, and f i t t e d  kogether.  In 
t h e  follow in^ pagee we preoent  t o  you our idea  of w h a t  the or ig -  
i n e l  was l i k e .  Ke now f i n d  ourae lves  w i t h  a background, but no 
r e p o r t  t o  view  gaina at i t  ! That paper, we t r u a t ,  will be w r i t t e n  
a t  some l a t o r  db te .  

R e a l i z i n c ,  we do, t h a t  our former i d e a s  r ega rd ing  t h e  
h i s t o i y  of t h e  L i t t l o  Colorado Basin a r e  widely held, and t h a t  
thoae i d e a s  a r e  based upon a maJor premise which i a ,  a t  bes t ,  
c n l y  a h a l f - t r u t h ,  we f e e l  t h a t  t h i s  pape r  i s  far uore  impor t an t  
t han  t h e  m e  ne s e t  out  t o  write. Eros ion  o o n t r o l  i n  this area 
preser.ts a problem which i s  n o t  going t o  b solved by the mere 
e l i m i n a t i o n  of the e v i l  of overgrazing,  as  m y  n u l d  have us  
be l ieve .  Suoh b e l i e f s  a r e  wi sh fu l  t h i n k i n g  -- noth ing  mom. 
J r r o y o s  were c u t  time and a g a i n  before atoakmen aame i n t o  the 
be s i n .  How, then,  a r e  we j u s t i f i e d  i n  .. asuming t h a t  t h e  reduo- 
t i o n  o r  even t h e  complete r e m w a l  r f  l i v e s t o c k  w i l l  e f f o c t  R 

p e r m ~ n e n t  aure?  Cer t a in ly  i t  w i l l  help.  O f  %hat we have n o t  t h e  
s l j g h t e s t  doubt. B u t  u n t i l  we grasp  t h o  f a c t  t h a t  overgrnzing i a  
on ly  one f a c t o r ,  and poss ib ly  n o t  the most important  one, we have 
no ~ d e q u ~ t e  concept ion o f  t h e  oomplexity o f  t h e  problem which 
must  be so lved  before an e f f u c t i v e  program o f  eroaicrn c o r t r o l  -- 
o r  f lood c m L t r o l  f r . -  t h a t  m a t t e r  -- o m  b e  worked out. 

The greats8 . f lood  of modern tims f o l l w a d  upon the h e e l s  
o f  the L i t t l e  C o l o r a ~ o ~ s  cgolden agen. Arroyos 701-e be ing  out 
when g r a s s  w a s  magnif icent .  V a s t  a r eas  m r e  overrun by ~ m d  6unee, 
o r  hut  s c a n t i l y  cuverod wi th  g r a s s ,  n e a r l v  four  c e n t u r i e s  ago. 
Such a r e  t h o  f a c t s  which h i s  t o r y  presents. Beca9,m auoh i n f o m a -  
t i o n  has  n o t  been read i ly  a v a i l a b l e ,  m c h  rocexAt th ink ine  has 
boon a h a l l m .  In  this r e s p e c t  we h a w  beezl a8 g u f l w  a8 any. By 
c o n c e n t r a t i n g  i n  t h i s  paper a mass of  b i s t o r i o a l  evidence, b o t h  
o l d  and now, we hope t o  supply  a foundat ion  upon which c l e a r e r ,  
deeper  t h i n k i n g  can he done. We have been o h i l f l y  i n t e r e s t e d  in 
t h a t  p a r t  o f  tho v d l e y  which 116s below H o l h r o ~ 5 ,  and most par- 
t.5 c u l a r l y  i n  t h e  r eg ion  imrnedia ;ely surrounding b u p p .  Much of 
o u r  m a t e r i a l ,  however, w i l l  be found t o  b e  sf far more gene ra l  
i n t e r e s t  than 'heae l i m i t a t i o n s  aoem t o  'nply. 

P a r t i c . .  , a r  pa ins  have been taken i n  p i e c i n g  t o g e t h e r  olia- 
s t o l o g i c a l  d a t a  ga thered  s i n c e  1900, and an a t t e q t  has  bean 



xade  t o  d iscover  t h e  underlying oauaos o f  a l l  r e c e n t  major f l ooda .  
Our s tud iea  have proved conc lus ive ly  t h a t  the  c u t t i n g  of  r ruyoe  
in  the Corn Creek Basin r e s u l t e d  i n  t h e  formation of a & i n  
t h e  v a l l e y  of t h e  L i t t l e  Colorado fiiver above Leupp, and t h a t  
t h i s  d e l t a  haa been the l a r g e s t  s i n g l e  o o n t r i b u t o r  t o  t h e  f lood  
danger  a t  Leupp. We lmaten t o  add ,  l e s t  we be misunderstood, 
t h a t  t h i s  f a o t  has been recognized  by p r a c t i c a l l y  every inveuti- 
g a t o r  f o r  t h e  p n e t  ten yea r s .  be have beon a b l e  t o  show f o r  t h e  
f i r n t  t ime j u s t  how important. t h i s  d e l t a  i s  by presen,;ing evidence 
which p- oves t h ~ t  dur ing  t h e  l ~ s t  seven yoare,  when Leupp h ~ e  been 
r e p e a t e d l y  mnaced  by f l o o d s ,  t h e  annubl p r e c i p i t a t i o n  h e s  been 
below normal f i v e  t imes a n d  s l i g h t l y  above only twice .  Before 
J u l y  1929 f loods  of  approximately 30,000 c f s  passed  a lmost  un- 
no t i ced .  Since t h a t  time f l o o d s  of  l o a s  than  10,000 c f s  have 
looked r e a l l y  dengerous. With t h e  probable excep t ion  of t h e  f l o o d  
of February 11, 1532, end t h e  p o ~ s i b l e  excep t ion  of those o f  Auguat 
1936 nnd February 1937, Leupp haa had no  f l cods ,  s i n c e  I t  hp.s been 
p ro t ec t ed  with d i k e s ,  which would have been even s 1 i g h t l y  danger- 
ous before  1927. Vle b e l i e v e  it e n t i r e l y  poss ib lu  t h a t  even t h e s e  
f loods  would h ~ v e  v ~ s s e d  hsrmless ly .  

For reasons  1 ~ ) i i ~ h  we hove p r e s e n t e d  f u l l y  i n  t h i s  r e p o r t  
we be l i eve  t h a t ,  whi le  it now appenrs it n o d $  have been wi se  t o  
have nbandoned Leupp in  1929,  t h s t  i a  n o t  n e c e s s a r i l y  the  c ~ s e  
today. Improved communicst~on, c h ~ n p a  i n  t he  courso of t h e  
river, r o r e  ~ d e q u n t e  p r o t e c t i o n  by d ikes ,  an6 an understanding 
of t h e  oond i t i ons  which r e s u l t  i n  f loods  all c o n t r i b u t e  t o  t h e  
r e l a t i v e  s n f e t y  of the tm and i t s . p e o p l e .  

Xe wish t o  acknowledge our indebtedness  t o  the Unifod 
S t a t e s  Ind ian  Se rv i ce  personAiel a t  Window Rock an i Leupp Tor most 
gsnerous h e l p  and u n f a i l i n ~  cooperat ion.  To t he  United S t a t e s  
Vieather Burenu e t Albuquerque, New Nexico, and P h o e n ~ x ,  A r i  zona, 
we a r e  h e a v i l y  ind,  btod f o r  c l imn to log ica l  data .  Our t.hanks a r e  
due l i b r ~ r i a n s  st t h e  'Univernity of  Arizona, Ca l i fo rn i a  I n s t i t t i t e  
of Technology, The Southwest Mueeum, and t h e  Pasadena Pub li, 
Library  f o r  the i n t e r e s t  t h e y  have t e k m  i n  mnking >vnilsb14 
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va luable  informat ion .  The 9 p l a t e s  prevented wi th  t h i s  volume 
hnve been d r a f t e d ,  o f t en  under cons ide rab le  difficulties, b~ 
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The Lit t le  Colorado Rivor i s  one of t hoso  s t r e ~ m s  80 t y p i o a l  
o f  t h e  more e r i d . p a r t s  of the Southwest -- a raging t o r r e n t  today, 
a lmost  d r y  toc\orrow. Throuchout i t s  e n t i r e  l e n g t h  from t h e  Contin- 
a n t a l  Divide i n  nor thwes tern  New Mexico t o  the Grand Canyon i n  
n o r t h c e c t r a l  Ari zone i t s  coilroe i s  no r thwes te r ly ,  I ts  t r i b u t a r i e s  
r e r c h  northward t o  +-he K ~ i S i t o  P l a t e a u ,  Black Mesa and tho  Defiance 
P l e  t c ~ u ,  southword t o  t he  Son Franc isco ,  Mofiollon and mite Moun t~ ina ,  
end eestvnrc! t o  t h e  Chuoka and Zuni Mountains. 

The drainnge b ~ s i n  of 25,790 aquere milov i ~ ,  i n  genera l ,  a 
h igh  p ln t eeu  which l i e s  more t h m  b,000 f e o t  pbove sea l e v e l .  
AWrRge nnnuol p r e c  i p i t ~ t i o n  v ~ r i e s  widely from  st^ t i o n  t o  s t a t i o n  
w i t h i n  the b ~ s i n .  T U ~ R  City, t h e  d r i e s t ,  hos s l i g h t l y  l e s s  t h ~ n  
seven Inches ,  w h i l e  Flegst~f!', t h e  wettest, has almost  twenty-three. 
The avereco f o r  t h e  e r . t i r e  bosin i s  ~ u t  twelve inches .  Although 
much of t h e  areR drnined i s  corripoced of  r o l l i n g  . p l ~ i n a ,  run-off i s  
excess ive  because of t h i n  s o i l ,  s can ty  vege tn t ion  rrnd exceedingly 
seve re  s torms.  Huge quant l t2 .es  of s i l t  a r e  c a r r i e d  RWAY i n  the  
b r i e f  but v io l en t  ' -oods w1.1ch fo l low every  p e r i o d  (:,I' h e ~ q  p r e c i p i -  
t a t i o n ,  a char - t io te r i s t ic  which l e a d  m ~ t e  t o  c a l l  the atrosrn the  
Ii io Colorado i n  lo0L. (33a) 

G e o l o g i c ~ l  His t o r y  

There seems t o  be no  doubt t h a t  t h e  L i t t l e  C o l o r ~ d o  i i ivsr  
occupied much t h e  s m o  course  i n  P l e i s t o c e n e  t imes t h ~ t  it occupies 
todtiy, desp ie te  numerous l o c a l  changes i r i  i t s  channel  due t o  u p l i f t -  
ing ,  f a u l t i n g ,  and s e v e r a l  i n v ~ s i o n s  of i t s  ear lie^. entrenchments 
by flows of l a m .  

Dr. Psrrg Reiche , i lsgionnl Geolot i  s t  wi th  t h e  S o i l  Conaerva- 
t i o n  Serv ice ,  has generously pointed o u t  t o  us some of the ma$or 
c h f l n ~ e s  rthich h v e  token p l ace  .ilmrr.edi~tely below Cameron, Arizona, 
where t h e  r i v e r  i s  now entrenched more tnan 100 f e e t  i n  fi s h w r -  
wa l l ed  cnnyon, Ecre f o r  s evoro l  ml l e s  a former canyon of t!ie r i v e r  

' was f i l l e d  w i t h  A flow of ~ R V R  from Rn undetermined source toward 
J . ~ ~ v r a g c u t  n new ~~ nbout; 60 f e e t  in 

and ex tens ive  f ~ u l t i n g  c r e a t e d  
d t!l is second cknnc., 

rc 
--!2+4 

he p re sen t  g o r p  wns ormed, p r o b ~ b l y  by t h e  d ' The entrenchment 
pva m y  h ~ v c  be3n ~ c c m p l l s h ~ d  i n  p re -P la i s -  

tocene t imes ,  I n  p l r ~ c e s  i t  h e  been oompletely f i i l e d  w i t h  grnvola 
produced by t h e  d i  a i r i b a g r ~ t i o n  of t h e  Shinnnvnp Cong ' lo~e re t c ,  a 
formntion of the 1;p:)or T r i ~ s s i c ,  I n  1934 bones of an o lephnnt  -- 
tentatively i d o n t i f ( . c d  by L. F', B r ~ d y  o f  t h e  Yueeum of  Northern 



A r - i  zone a s  E. c o l m b i i  -.- were t a k e n  from these  g rove l s ,  rnskinc t .? u O 3 % , 
.r, &. 

qu i  ba c e r t a i n  t h a t  t he  f i l l i n g  WRS Ple i s t ccone .  (hle) P l a b  2. @ @ .L,? I,, 
I x -c 

-.I '35 )I 
' c +  In more r eoen t  times R flow of l eve  en te red  t h e  cenyon 2z a 

of t h o  Lj. t t l o  Col orndo bo tweon Lcu~; ,  end Cmeron. This f low c a m  3 o - 0  \ 
8 

f r o ~ q  t h e  wost t h r o u ~ h  e t s i b u t ~ r y  cnnyon ( 19a), formed re d ~ m  over  =$-2 - 
'4 

s mile t h i c k  i n  t he  main c,inyon and then  overshot  i t  a b ~ u t  h l f  P ~5 Q, a 
mi le .  The depth  o!' tho cncyon then ,  ns now, ms epprorirnete1:i 125 y: ?" 

I 

f e e t  (19a), nnl  it extende? upstreerr f o r  nn undetermined dis t i rnce.  
There i s ,  however, evidence t o  suppor t  t h e  b c i i s f  thp'c i t  reached 4: .- 
nt l e n s t .  t o  Leupp where the  dorrestic we t e r  supply con,es from Sour 'f? 2 
w e l l s  sunk t o  de;)ths o f  f ,  orn nbout 70 -to 31ighi;ly Eore t h r  l C l O  --- tJ T 

f e e t  i n  whnt seems t o  be th;s former c h n n c l .  Two rnilss belov; 
--" 6 a Am ",, 

Leupp tho Canyon Diahlo Bridge was b u i l t  on e. s i t e  where bbarock 
could riot be found, e l though the neighb0rin.g A.shurot Bridge hna 
atwtmertr: which r e s t  on K ~ i b o b  l imestone.  Cor tn in ly  t h i s  indicates 
t hc  presence of e  former crimyon. Trecos of even deeper entrench-  
ment hrve been found n s  f a r  e n s t  n s  Gnllup ( lyb), b u t  t h i s  does not 
j u s t i f y  t h e  asswcp- .on t h n t  t h e  cnfiyon a8 s urd,rolcen f  ron the Grmd 
Canyon t o  t he  New Mexicar. heeclwe t e r  s  . 

w - 
I t  would Se i n t o r e s  tin: t o  know t h e  sxuc t  de t a  of t h e  flow , , , 2 ,  

which c r o ~ t e d  Grand F ~ l l s .  I t  i s  one of u k i o s t  imnortnnce i n  the ' 2  . % 
h in to ry  of t h e  s i t e  of Leups, 8r.d p o s s i b l y  of those  of Winslor  OC * . % f  - 
and Uolbrook 8s w e l l .  Had t h e r e  beon no such flow, t he re  would be I 
n o  f l ood  o r  s i l t i n g  problems t o  a t t r a c t  our a t t e n t i o n  s t  Loup6 today,  

Z 

.Y  
Geologicnl ly  may sn fe ly  d a t e  Grand Falls as  Recent. Tie 3, 

h ~ v e  been a51e t o  d iscover  no legends emon& neighboring Indian  t r i b e s E d  
den l ing  w i t h  t h e i r  o r i g i n .  'The f l m v  which f onned  the.^, t h e r e f o r e ,  c 3 

must hevo taken p l ~ a e  i n  p r o h i s t o r i c  times. &a admit t h ~ t  such xu" 
~ n s ~ v e r a  n r e  t o o  v n p o  to give much s e t i s f a c t i o n .  Z°IL I/, 

. m C  
J- \= 

However, vre mny ~ t t a c k  the problem from  noth her ang le .  v . ;  S s. 
b t *  Whnt changes, l e t  ua nsk,  hnvr tnkon p lace  s inco t h e  love dnm wns :, ; formod? There Rro ty:o conapicuous ones. Above t h e  f a l l s  t h e  ; - 5 2  i former cenyon h ~ s  been completely o b l i t s r n t e d  by n i l t i n g  P S  fa r  z -9 

0s Bolbrook, with tho  c o n s p i ~ u o u s  c x c e ~ c l o n  of n nhort a e c t i n n  which u % .c i 2 
'/ s j  was ontreschor' through an ~ n t i c l ~ n e  i n  'he K ~ i b a b  l imes tone  immedi- 3 6 .o h) ! 

~ t e l y  below T o i c h ~ c r ,  end P E R ! . ~  l e s s  c~ ) r !~p icuous ly  b e h e n  t h i s  4 f : !  
a n t i c l j n e  ~ n d  t h e  f ~ l l s .  O b s e r v ~ t i o n s  of o i l t i n g  i n  modern r e se r -  
v o i r s  m k e s  ! t nppeer that t h i s  woul d have tnken no & r e s t  l e n g t h  
~f time even i f  t h e  L i t t l e  C O ~ O ~ A ~ O  of e s r l i o r  d ~ p  had c n r r i o d  
only n smnll p o r t i o n  of its p i ' e s m t  burden of s i l t .  Rhi le  it i a  
p r o b ~ b l e  t h e t  such " c l e ~ r  m t o r "  por lods  d i d  e x i s t  formerly, i t  * - 2  i P ' ) J c ,  
i s  c e r t ~ i n  t h e t  the re  tmx-e beon times mhen o r c  ion  we6 q u i t e  a s  91 5 0 . 3  1 
r s p i d  8,s i t  i s  today.  During the p r e s e n t  century t h e  r i ve r  h ~ s  u 3 ' dq  w 1 
boen r axhe r  s t c e d i l y  ngradln;, bu t  i t  would be dnnyeroua t o  assume * $  o- 3 ri. 1 

. t h s t f h i a  p roces s  has cont inuod unbroken sinco the  damming of  t h e  5 & 
canyon. 2% 

S S $ 3 ,  * 3 .? 

--... QI 2 
. ~, 
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Vlhct proof,  on the  o the r  hand, i s  t h e r e  t h a t  p r e ~ e n t  agra- 
; l a t ion  i s  n o t  the  c u l n . l n ~ t i o n  of t!iet primary e + l t i n g  oycle? 
P o t t e r y  sherdc: a r o  f ~ i r l y  nbundant throughout  t h e  l eng th  of t h e  
L i t t l e  ColornZo. From t h e s e  it i s  p o s s i b l e  f o r  t h e  t rn ined  s tu -  
den t  t o  ~ s s i g n  r a t h e r  accu ra t e  d a t e s  f o r  t h e  occupat ion o f  any 
p a r t i c u l a r  s i t e .  Thus wo l e a r n  t h a t  t he  a r e a  sur rounding  Leupp, 
f a r  i n s t a n c e ,  €upported a small  popu la t ion  d u r i n ~  t h e  e i g h t h  and 
nj . - th  o o n t u r i e s ,  and a considerably l a r ~ e r  o m  i n  t h e  tvrelf th  mi3 
t h i r t e e n t h .  Tho people who l i v e d  t h e r e  were fa rmers ,  and it i s  ob- 
v ious  that t h e  ~ r s b l e  lands of t hose  days bordered t h e  r i v e r  o l o s e l y  
on bo th  s i d e o ,  be ing  tho more nbunde~it  on the  n o r t h e a s t .  From t h i a  
we KAY conclude r a t h e r  conf ident l j -  t h n t  t h e  former canyon had 
tilted up t o  epvroximately the  p r e s e n t  l e v e l  before  the  e i g h t h  
century ,  otherwise t h e  water - tab le  would have been e n t i r e l y  t oo  
low f o r  s x c e s s f u l  farming. Low mounds and s l i g h t l y  e l eva t ed  
benches i n  t h o  v i c i n i t y  a r e  p l e n t i f u l l y  suppl ied  with eherds,  and 
a l low u s  t o  a s c u m  t h a t  t hey  were occupied because they a f fo rded  
p r o t e c t i o n  from ' f l oods  s i n c e  thoy could h ~ v e  g iven  no  poss ib l e  
p r o t e c t i o n  from enemies. I t  i s  interest in^ t o  n o t e ,  i n  pas s ing ,  
t h a t  the f l o o d  o f  Februnry 6,' 1977, inundated e s m a l l  a r e a  i n  
which e i g t h  century  aherds a r e  common on .the s u r f a c e ,  i n d i c a t i n g  
t h ~ t  modern be2 l e v e l s  may be s l i g h t l y  h ighe r  then  those of twelve 
ce l l t u r i e s  ago. 

From ~pproximv t c l y  730 t o  900 A .  D. we mRy p i c t u r e  t h e  most 
tevorcd s p o t s  a long  t h e  L i t t l e  Colorado a s  being green  w i t h  amall 
f:.elds of corn,  beans and s q u ~ s h .  A Cew c e n t u r i e s  l a t e r ,  when 
tho a g r a r i a n  popula t ion  was much g r e a t o r ,  thero  sprang  up many 
v i l l a j i e s  and  "corn cmps"  on neii;hSoring nekurtll  mounds and l a w  
t e r r a c e s  -- t h e  homos of i n d u s t r i o u s  f n m e r s  who may have depended 
p a r t i a l l y  upon occas ions1  f l o ~ ' d s  t o  i n su re  a  s u f f i c i e n t  supply of 
:.lc i s t u r e  f o r  t h e i r  crops.  The l ava  flom- which crented Brand F a l l s  
h l s o  made t h i s  min ia tu re  "Nile Val l sy"  poes ib l e .  

A s  we s h e l l  s e e  l a t e r  . t ho  most r e c e n t  pe r iod  of v i o l e n t  vol- 
c a n i c  a c t i v i t y  t o c k  p lace  i n  tfiio a r e a  a t  about  885 A. D. J,ava 
f laws of t h a t  o u t b u r s t  d i 5  n o t  come w i t h i n  a  dozen mi les  of Grnnd 
F e l l s ,  b u t  v o l c m i c  nsh from .t2iis e r u p t i o n  did r e a c h  them and en- 
terod a s m a l l  dwel l ing  where it was r e c e n t l y  d iscovered  by John C. 
KoGregor of  the Museum of Northern Arizona. (37a) Thie build!.ng 
i s  a o  s i t u ~ t o d  t h c t  it can be d e f i n i t e l y  s t a t e d  t h a t  it was con- 
a t r u c t e d  a f t e r  tl 'e l ava  f low c r e a t e d  t h e  f a l l s ,  wh i l e  t h e  ashen it , 
contained gave e q u a l l y  p o s i t i v e  proof t h a t  it; was b u i l t  before  t h e  
e rup t ion  o f  985. 

Pie mhy say, then,  w i t h  c e r t a i n t y  t h a t  t he  l ava  f l aw  whiuh ' 
c r e a t e d  Grand F e l l s  took p l ace  be fo re  E d )  A. D.E t h a t  it took 
p l a c e  e a r l y  enough f o r  t h e  .canyon it blocked t o  become s i l t e d  to t h e  
p o i n t  of complete o b l i t e r a t i o n ,  making farming p o s s i b l e  i n  t he  Leupp' 
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I , 
a a r e a  a8  e a r l y  a s  700 A. D. ; t h a t  a inoe  t h i u  a i l t i n g  is knm to $ 1  , 5 
4 t o t a l  a p p r o x i m ~ t e l y  125  f e e t  a t  Grand F a l l s  and a t  Leupp, probably  2 I I 

fl  n o t  l e s s  t han  one nor  more than r i v e  oen tu r i ea  were r equ i r ed  t o  
$ accomplish it. By auoh reasoning  s a r r i v e  a t  t h e  c o n c l u s ~  t h a t  2 . 3  $ 
L -c 4' 

t h e  f a l l a  were formed n o t  l a t e r  t han  600 A.  D. and p o s s i b l y  as = -  -r<\ 

e a r l y  R B  200 A .  D. We a r e  eesuning,  however, the  t farming was . %  ?% Q, 
I 

f o n r r i e d  on i n  the  L i t t l e  Colorcdo Va l l ey  j u s t  a s  soon a8 it beoame " Y. 
A ,  

p o s s i b l e ,  and i n  proof  of t h i n  assumption r e  have n o t  one shred of 4 F 
o c 2 ,  9 evidence. A s  a ma t t e r  of' f a c t  w be l i eve  t h e  t f a n n i n g  ma p o s s i b l e  c r 

f long be fo re  t h e  b i r t h  of Chr i s t .  E 1 9  - b 
w n, w 93 
17 Re have s t a t - d  t h ~ t  t he re  a r e  two conspicuous changes which =* 7 

0 - 9 1 '  have t ~ k e n p l a c e  oinoe t h e  f o r m a t i o n o f  G r a n d F a l l s .  S i l t i n g a n d  2 I w o b l i t e r a t i o n  of the former oanyon i n  t he  f i r s t  of these.  The sec- 3 -a6 
b ond i s  f a r  l o s o  apec t acu la r ,  bu t ,  a i n c e  it i a  cont inuing  today,  e r !  

ul 
oould be made t o  y i e l d  f a r  more d e p ~ n d s b l e  r -  ( " h y ~ d h r s ~ r l ' ,   rich) 3 3 g P. 0 .  &\ 

Y It h a s  been po in t ed  ou t  above t h a t  t h e  Grand F a l l s  l ava  4'- % Q, 

? flow extended f o r  a b o u t  hn l f  8 mile  beyond t h e  c m y o n  it f i l l e d .  o + - 5  
2 > 

The r i v o r  was thus foroed  t o  f i n d  a  new course  around t h i s  obntruo- 2 5 . q 
C t i o n .  Zlmost immediately t h e  n m  ohennel reached bedrook, which . 0 0 
9 happened t o  be  the r n t h o r  r e s i s U l n t  naibab lime8tone. A t  t h e  pre-  ($ 4 I *r s e n t  t ime antrenohment has progressed t o  a depth o f  approximately 2 5 f e e t .  *.I a r e  informed t h a t  it has been es t imated ,  supposedly b y  
91 g e g l ~ ,  t h a t  t h i s  entrenchment i s  t a k i n g  place a t  t h e  r a t e  of 
5 a p p r o x i i n ~ t e l y  1 f o o t  i n  a thousand years .  Allowing f o r  an e r r o r  of . -  I I 
5 5@ e i t h e r  may i n  such  an e s t ima te ,  (which might be more a o c u r a t e l y  t4- 

ter-med "guess t imaten)  vle may date, t h e  format ion  of t h e  f a l l a  a s  n o t  
e ~ r l i e r  than 8,000 B. C. nor  l a t e r  than  600 B. C. 

t 

Yihatover t h e  d a t e ,  it seems reasonably  c e r t a i n  t h a t  f l oods  1 

i n  t he  v a l l e y  of t h e  L i t t l e  Colorado a r e  of long s t and ing ,  from t h e  
viewpoint  of t h e  a v e r a p  o i t i z e n .  As we s h a l l  ae s  l a t e r ,  aven ta  I 

o f  tho pa'st two or t h r e e  decedee have r e e u l t e d  i n  s e r ioun ,  al- 
l 

though d e f i n i t e l y  l o c a l i z e d ,  f lood  problems. This s i t u a t i o n  might 
l e a d  t o  the  b e l i e f  t h a t  t h e  f lood  h i s t o r y  t 3 d  r e c e n t  beginnings, I 

i n s t end  of bein!; ~ l m o s t  as  old a s  t h e  f a l l s  themselves.  I 
I 
! 

Herbe r t  E. Gregory hns w r i t t e n ,  "From R p o i n t  neer  Winolow I 

t o  Tolchiao t h e  v a l l e y  i s  f l a t  and broad and  t h e  f l o o d  p l a i n  
a t t a i n s  a width  exceeding a mi le .  The form of t h e  v a l l e y  i n  t h i s  
meandering s t r e t o h  i s  doubt less  due t o  the a n t i c l i n e  h i s e c b d  by 

I tho  r i v e r  a t  Tiolf Crossing." (19a)  , 
I ; I 

I 

i This  a n t i c l i n e  i s  t h e  one t o  whiah we heve p r e v i o u s l y  re- 1 
f e r r ed  a 8  oonta in ing  t h e  only eec t ion  of t h e  former canyon above 
Grand F a l l o  which ha8 n o t  been o b l i t e r a t e d  or rendered  inconapic- 

i 
i 

uoua by s i l t i n g .  A t  f i r s t  glance t h e  e t a t e m n t  quoted above m y  I 
I 

aoem t o  c o n t r a d i o t  our  c o n t e n t ~ o n  t i m t  t h e  l ava  f l o w  which dnmed 
t h e  omyon s i x  miles  below the  s n t i o l i n e  i e  the  f a c t o r  of g r e a t e s t  
importance i n  determining t h e  l e v e l s  of today ' s  ohannel.  a r e  I 

I 
! 

I 
I 

Ie 
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j u s t i f i e d ,  we b e l i e v e ,  i n  going i n t o  the mutter  i n  some d e t a i l  so 
t h a t  a  r a t h e r  c l e a r  p i o t u r e  nay be presented,  

In  the f i r s t  plaoe l e t  u s  r e c a l l  t h a t  5,000 yearn ,  more or  - X 
l e a n ,  have been r e q u i r e d  f o r  the  L i t t l e  Colorado t o  cut t h r o u 6  .: 
a b o u t  , f i v e  f e e t  of Paibab l imeatone a t  Grand F a l l s .  The a n t i c l i n e  e 

C h 

is  s l a o  of Kaibab l imeatone,  end y e t  the e n t r e n o b n t  h e r e  I r  oe r -  % 

t a i n l  n o t  l e a s  t h a n  100 f e e t  and7may be more than trrica t h l t  fig- + 
C 

u r e . l l s  we look a t  the a r e a  today the r i v e r  aearns euddsnly t o  enter ; 
a canyon, b u t  a canyon through a h i l l  whioh r iaes  above t h e  surround- 
in& count ry ,  I t  i s  almost as i f  we had plaoed a l b d  of bread upon + 

j a t a b l e ,  then  o u t  a s i n g l e  e l i c e  from t h e  o e n t e r  of t h e  l oa f ,  Through 
the  p l a c e  where t h e  s l i c e  i s  missing, t h o  r i v e r  runs. The s l i c a ,  . 
horrever, i s  r a t h e r  narrow and d u r i n g  t h e  g r e ~ t e s t  f lood  -of  modem 
t.imes water ms foi-ced around t h e  end of the  'P lo~f 'n ,  That b e i n g  the 
anse ,  rrs n a t u r a l l y  ask t he  r i v e r  ahould have o u t  through t h e  
antialine i n s t ead  o f  having c u t  around it, 

I t  has been  assumed by some t h a t  t h e  a n t i c l i n e  i s  a t i l l  f o r m  
ink,  and thr t t h e  r i v e r  ha8 been a b l e  t o  c u t  th rough i t  just a8 rnp-  
i d l y  as it forms, end thus  has  n o t  be> fo rced  t o  detour.  The c h i e f  
o b j e c t i o n  t o  t h i s  very  f a s c i n a t i n g  theory i s  t h a t  I t  isn"; ' t rua,  
There h ~ s  probably been l i t t l e  i f  any change in t h a t  a n t i c l i n e  s h o o  
C r e t a ~ e o u s  times .-- and t h ~ t  wn8 a long time ago  even t o  a g e o l a ~ i e t .  
( 4 l b )  I f  t he  a n t i c l i n e  i s  s t i l l  forming a s  r a p i d l y  88  i t  i a  b e l n g  
c u t  away i t  booomes r a t h e r  d i f f i c u l t  t o  e x p l a i n  t h e  o r i g i n  of two 
g rave l  h i l l s  of P l e l a t o c e n e  age whioh s t a n d  on t h e  f lood  p l a l n  sbau t  
t h r e e  or  four  mile3 below Leupp, and minor d i f f i c u l t i e o  a r i s e  i n  
e x p l a i n i n g  why t h e  a n c i e n t  ohannel a t  Leupp should  be q u i t e  a8 
deeply entrenched as  the  modern one below Grand F a l l s o  

I f ,  homver ,  we aesume t h a t  the a n t i c l i n e  was completed 
du r ing  t h e  Croteceous, we a r e  oonfronted by no p a r t i c u l a r  d i f f i o u l -  
t i e s .  For  the sake 0:' s i m p l i c i t y  l e t  u s  m e m e  t h a t  t he  r i v e r  aotu- 

I 

a l l y  does c u t  through t h e  Kaibab l imeetone  a t  t h e  r a t e  of a r o o t  in 
a thouaacd years ,  n n d  t h a t  a t  tho a n t i o l i n e  i t  hne c u t  through 
approxima t o l y  203 foe t  of t h a t  formation.  T h ~ t  al lows ua  t o  p i c  two 
t he  Little Colorado aa working a t  t h e  tnsk  of c l e a r j n g  a m y  the 
f a i r l y  a o f t  Moencopi fo rna t ion ,  abou t  200,000 y e a r s  ago, %hen i t  
l a i d  bare t h e  top of  our a n t i c l i n e  of Kaibab limestono, which waa 
r e l a t i v e l y  very  ha rd .  I t  m s  a l r eady  firmly entrenohed i n  the 
Moencopi, and wns t h e r e f o r e  forced  to  go t o  work on the Kaibab. 
Give a ~ t r e ~ n  enough ab rns ive  and s u f f i c i e n t  water and t h e  t h i n g s  . 
it; can  do t.o even t h e  toughes t  o f  l imes tones  are amacing. Up- 
atream from the  a n t i c l i n e  were great a r e a s  of Shinarump Conglomer- 
a t e  which would make e x c e l l e n t  ab ra s ive  ma ta r l a l .  Upon %.is fine 
supply  t h e  r i v e r  s e i z e d ,  b u t  even so, t h e  task r e q u i r e d  much time 
and pa t i ence .  G r a d m l l y  t h e  broad v a l l e y  which Gregory has d m -  
ol0iSed m s  c r e a t e d  8s t h e  r i v e r  searched  i n c e s e a n t l y  f o r  more 



mater ' ial  w i t h  whiah t o  cu t   my t h e  a n t i c l i n e .  A t  t h e  end of 
200,000 y e a r s  i t  hnd c u t  200 f e e t  through thp.t a n t i c l i n e  and WEB 

gr#inding 5 t s  m y  a l o n g  t h e  bottom of  a  caayon o u t  through what 
seemed t o  be a h i l l .  So g r e a t  hed been its demm-,ds f o r  m a t e r i a l s  
t h ~ t  the  s o f t e r  formations upstream hod been  c a r r i e d  awRy u n t i l  
the rornaining ctmyon w e l l s  were l i t t l e  rnore than h n l f  as  h i g 3 . a ~  
those  a t  the  n n t i c l i n e .  Then came t h e  g r e n t  f low o f  l a m  which 
f i l l e d  er.d overshot  t h e  canyon, c r e a t i n g  Grand F n l l s .  F i l t s  qu ick ly  
f i l l e d  and o b l i t e r ~ t e d  moat of the  former cenyor,. Tode? we s e e  only 
the t o p  p o r t i o n  of' t h e  oanyon through the  an t i c l ' i no ,  two h i l l a  of 
Shinarum? g rave l8  a b ~ n d o n e d  below L e u p ~ ,  and en a n t i c l i n e  l a i d  bnre  
by the wind and the  r a i n  of the Pgee so t h a t  g r o a t  f l o o d s  may $0 

mound es w e l l  R S  t h r o u ~ h  it. The r i v e r  I s  now "hi~ng upn a t  Grand 
F e l l s  qu i t e  ea 1 t WRE by t h e  a n t i c l i n e  i n  t h e  long ago. 

I t  i s  apparent  from a l l  the  informat ion  we hnve been ab la  t o  
ga the r  ' t h a  t t h k  have been no c h n n g e ~  of gr a t  phye iogrkphic  i n -  
portance i n  t h e  Li t t le  Colorndo Val ley  d u r i n g  the  e n t i r e  C h r i s t i a n  
ere.  To bo su re  t h e r e  seems t o  be ample evidence f o r  the bolief 
t h a t  t h e ' p r e s e n t .  orgy of  axcoodinely rap id  arroyo f o r m t i c a  i n  
t r i b u t a r y  s t reoms i s  only 8 r e p e t i t i o n  o f  or?e or  n o r e  s i rn i lor  por- 
iods s inoe  t h e  b i r t h  o f  Christ .  During such  times e x t e n s i v e  agrad- 
ing i n  the  chnnnol o f  t h e  mt?.tor s t r e m  w o u l d  be e x ~ e c t e d ,  followed 
by prolongedcperiods of much abowr  degradat ion.  We s e e  no  reason 
t o  doub t  t h a t  pe r iods  of accelerated e r a s i o n  i n  the pas t  r e s u l t e d  
i n  l o a a l  f l o o d  s i t u a t i o n s  s i m i l a r  t o  the one a t  Leupp a t  tho  p r e s e n t  
time. I t  is e n t i r e l y  possible t h a t  bronzed farmers i n  t he  t r i b u - .  
tary v a l l e y s  found t h e i r  farmlands w o r t h l e s s  bemuse  of  lowered 
water - tab les ,  while t h e i r  b ro the r s  alone t t ie main atream h ~ d  t h e i r  
orcns drownad by f l o o d s  or  smotllured wlth s i l t .  Re know t h a t  
aheck-dams m i r e  cons t ruc t ed ,  poss ib ly  t o  d e s t r o y  the  a l l -devour ing  
a p p e t i t e s  u f  t h e  demons of o ros ion  who c r e a t e  arroyos.  Such dams 
s t i l l  exist i n  both Arizona end Col.orado. 

A8 h i s t o r y  r e p e s t s  i t s e l f  today  we f i n d  ou r se lves  b e t t e r  
armed f o r  t h e  b e t t l o ,  Rn advantage which i s  l a r g e l y  o f f s e t  by 
the g r e e t e r  s l z e  o f  our  c o m u n i t i e s ,  and a  seemin: l nck  of a b i l i t y  
t o  ch003e s i t e 8  wiaoly. Holbrook, Joseph City, Vimlow,  Leup? -- 
a l l  e r e  dangerously, a lmost  foolishly, locatod.  Such c o n d i t i o n ~  are 
no t  l imi tod  t o  the v a l l e y  ol' t k e  L i t t l o  C o l o r ~ d o ,  a s  r e c e n t  h i a t o r y  
i n  the  Middle f f e s t  and d o n g  t h e  P a c i f l  c  S l cpe  has amply demonstra- 
ted. 



EARLY OCCUPANTS OF THE LITTLE COIDRADO BASIN 

Wild and woolly h ive  been t h e  gueasoa sa  t o  when man f i r a t  
q n t e r t d  the  g r e a t  Southwest. As y e t  t he re  i s  no  r e ~ l l y  d e f i n i t e  
R n m r  t o  t h e  c l o s e l y  r e l n t e d  problem of when t h e  f i r s t  ndventur- 
e ra  from Asia crosaetl. t o  t he  dim Americar, shoren. Dr. #. C. Nelaon 
haa r e c e n t l y  poin ted  ou t  t h a t  thoy probably a r r i v o d  somewhere be- 
tween 5,000 and 10,000 y e a r s  ago, and brought  wi th  them t h e  p n r t i a l l y  
developed c u l t u r e  of  t h e  Neo l i t h i c  per iod.  ( 38a) D r .  Ale3  HrdliEka 
a l s o  makes it c l e a r  t h a t  t h i s  event  ma probably  a p o s t - g l a c i a l  one, 
and t h a t  it was accomplished moat probably by wa te r  r n t h e r  than by 
any br idge  o f  land connect ing  Asia nnd America. He i a  convinoed, 
a lao ,  t h a t  t h e r o  was no one g r e a t  migra t ion  of man t o  Amarice, b u t  
a  g r e a t  many minor mig ra t ions  over a lo].:: pe r iod  of t i m e .  (2%) 
Dr. 9. J. Spinden i n d i c a t e s  t h a t  t h i s  ril,;ration took p l a c e  dur ing  
Waol i t l~ ic  t i n e s ,  and shows t h a t  a l l  g r e a t  c i v i l i z a t i o n s  of t h e  New 
World sprane, up a f t e r  t h e  development of d r y  l and  n g r i c u l t u r e ,  
somewhat l e s s  t han  0,000 y e a r s  ago. (Lea) 

While it i s  granted t h a t  r e c e n t  d i s c o v e r i e s ,  i n c l u d i n g  those  
' s t  F?lsofn, New Mexico, and a t  Lake Agassiz,  Minnesota, may uventu- 

n11y a1 t e r  t h e s e  views we n r e  i n c l i n e d  t o  acoep t  them, a t  l ea s t .  f o r  
t . !~e present,. 

3 ' 
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g*j Lt-brZBnos ohvious, - t h a t  maq,,could n o t  hare u p e n r e d  
++-.- ' i n  nor the rn  Arizona wi thou t  f i r s t  ha r ing  a r r i v e d  i n  America, an 
.is@ event  which took  p lnce  i n  t h e  'not  t o o  dim and d i s t ~ n t  p a s t .  I n  a 

r e c e n t  l e t t e r  t o  t he  au tho r ,  Mr. John C. YcGregor of the, Museum 
of Northern Arizona s a i d ,  "The f i r s t  people t h a t  I know o f ,  e i t h e r  

. , in t h e  w ~ s h e s '  or t h e  main r i v e r ,  ( L i t t l e  co lo rado)  a r e  B. M. 111. 
- .  They (nnske t  R ~ t e r s )  were only  semi-sedentary, b u t  c e r t ~ i n l y  prao- 

t i c e d  a  c ~ s u a l  s o r t  of a g r i c u l t u r e .  Actual d a t e s  from t h i s  per iod  
are  t h e  most vague of e l l ,  ( f o r  the  L i t t l e  Colorado below Winslow) 
but I can p l a c e  t h e i r  occupat ion ss probnbly l a t e  i n  t h e  sixtin cen- 
tury." (A .  D. ) , 

Sp-inden shows t h ~ t  t h i s  o u l t u r s  eeerns t o  hsve mnde i t s  
anpeRrRncs a l o n ~  the Colorado River i n  t he  a r m  i n  h i c h  tha 
Arizona-Ctnh Sorder i s  i n t e r s e c t e d  b : ~  the  r i v e r ,  and up t h e  Smn 
,'l;an, eit a b o u t  2500 2. C ,  (486)  

In  D r .  Nelson's a r t i c l e ,  c i t e d  above, i s  t h i s  i n t e r e s t i n g  . 
desorip.t ion o f  the  c u l t u r a l  a t t a inmen t s  of t h e  Basket Makars: 
 h he r e m a r k ~ b h  t h i n &  abou t  t h i s  c u l t u r e  s t ra tum,  a8 now h o r n ,  i s  
t h a t  a l though it mEy be  3,030 or .!1,000 y e m s  o ld ,  and i 8  a t . l e a s t  
p a r t  devoid o f  pot:ery, ~ n d  ~ l n m s t  i f  n o t  q u i t e  devoid o f  maize, 
p o s i t i v e l y  l a c k i n g  i n  bows and arrows, i n  chipped s tone a r rcm 
p o i n t s ,  grooved axes ,  e t c . ,  i t  i s  a t  the  aame t ime r i c h  i n  baske t ry ,  
i n  t e x t i l e  work -- e s p e c 5 e l l y  orna te  s anda l s ;  i n  wood work -- 



i nc lud inc  spea r s  and spea r  t h r o m r s ;  i n  ord inary  bone work; i n  
pol i shed  ~ n d  d r i l l e d  s tone  work, a s  f o r  example beads,  p i p e s ,  e t c . ;  
~ n d  l s s t l ~ r  i n  o r d i n ~ r y  f l a k e d  find ohipped s tone  m r k  t a k i n g  t h e  
form of lence p o i n t s  and knives.  To these  ~ooompl i shnen t s  m y  be 
~ d d e d ' t h e  poseession of t h e  d o m e s t i c ~ t e d  dog and possibly t h e  
turkey,  A l l  i n  ~ l l ,  such e r e  t h e  t ~ s f e  and s k i l l  d i sp layed  by  
theso n r i m ~ r i l y  h i ~ n t i n ~  f o l k  t h e t ,  however d i s t a n t  they mey have 
l j v e d  i n  t ime, t h e i r  achievements r e s t  on long p r i o r  developments 
not  y e t  discovered.  Voreover,  from the mmner i n  which msize cul-  
t u re  and ceramics g radua l ly  developed among them and t h e i r  success-  
o r s ,  t h e  Pueblo8, it seems p r o b ~ b l a  t h a t  t h e  Basket Makers were f r m  
the  a t n r t  auhJec t  t o  i n f l u e n c e  from more ndvanced c u l t u r e 8  i n  the  
south." (388)  

I t  i s  a t  l e ~ a t  probable  t h a t  Basket Makerr had reached  the 
L i t t l e  Colorado Rasin a t  t h e  bee inning  of t h e  C h r i a t i ~ n  e r a ,  and 
poss ib ly  a  cen tu ry  o r  two e a r l i e r .  S i n ~ e  they  were essentially 
hunters  they mu6t heve bean few i n  number. From s t u d i e s  made long 
s lnce  by S i r  John Lubbock, (58a) Sohoo lc ra f t  and o the r s ,  i t  has  
become a p p ~ r e n t  t?mt i n  a semi-arid count ly  approximately 75 . 
aquare mi l e s  of land a r e  r s q u i r e d  f o r  t h e  suppor t  of each  ind iv id-  
ual  i f  hur,tjne, c o m ~ r i s e s  t h e  s o l e  mean8 of subeis tenoe.  If ttuoh 
i s  ~ c t u ~ l l y  t h e  case ,  t h e n  t h e  e n t i r e  watershed above G r a d  F a l l 8  
could have supported only  abou t  300 hunters  ! 

D r .  Hnrold S. Colton, D i r e c t o r  of  t h e  l!uaeum of  Northern 
Arlzona, h ~ s  made Rn extended s tudy of t he  . p r e h i a t o r i o  popu la t ion  
i n  t he  a r ea  under discussion. Po in t ing  out  t l ;~t t h e  numbers 
doub t l e s s  f l u c t u a x d  wi th  t h e  r e l a t i v e  abund~nce  o r   carc city of' t h e  
enme n:ipr>ly, ho e.stimnC&a t h a t  during t h e  e a r l y  c e n t u r i e s  of occu- 
m t l o n  t h e  nopule t ion  v a r i e l  between two ond four  p e o ~ l e  t o  C R C ~  

1 Q C  squpre ~ i l e s .  ( 8 d  ) Such f i g u r e s  would be p o s s i h l e  only i f  
+he food supply W A S  supplonent,ed by eome f ee3 le  ~ t t e h ~ t  st agr icv7-  
ture ,  i f  m fire t o  accep t  t h e  l m d  requirements R E  n t ~ t e d  by 
Lu3Sock end S c h o o l c r ~ f t .  

Throughout t he  s i x t h  century ,  and f o r  t h e  nex t  500 y e a r s  
or  s l i g h t l y  more, the popu la t ion  WAS i nc reas ing  rnp id ly  i n  
Northern Arizona. During most of  t h i s  per iod  t h e  r ~ t e  w a s  betwsen 
one and two p e r  c e n t  per  year .  Only one t h i n g  could make this  . 
poss ih l e  -- t h o  i n t r o d u o t i o n  of a g r i c u l t u r e .  As Mr. McGregor ha8 
pointed ou t ,  i t  was only "a ca sua l  a o r t  of a g r i c u l t u r e " ,  b u t  suf -  
f i c i e n t l y  e f f e c t i v e  t o  a l l ow n r a p i d  i n c r e a s e  i n  popula t ion .  

"Our s t u d i e s  show usn ,  says D r .  Colton " t h a t  t h e  popu la t ion  
of Northern Arizona ino reased  seven f o l d  between 600 A.  I!. and 
1100 A .  n. This  w ~ s  (made) poss ib lo  hy the in t rc rduct jor~  of ~ g r i -  
c u l t u r e ,  t o e e t h e r  wi th  tho  custom of f a m i l i e s  l i v i n g  ir. ! s o l o  ted 
!.7uses ,. n 



The coming of corn, beans and squash el lowed the use  of 
l s n d s  which were n o t  p l e n t i f u l l y  supp l i ed  wlth game, Between 700 . 

and 800 A .  D. co rn  W R S  be ing  grown on bo th  s i d e s  of the r i v e r  i n  
t h e  i m e d i a t n  v i c i n i t y  of Leupp, i f  the teetimony of t he  p o t t e r y  
f r a p e r , t s  c o l l e c t e d  i n  t h a t  a r e a  i s  t rue .  There i s  l i t t l e  r ea son  
t o  doubt t h a t  s i m l l n r  farms m r e  e c e t t e r e d  from Grand F a l l s  t o  
Holhrook and beyond. B ~ r e l y  R he.1 f ml le  ~ b o v e  G r ~ n d .  F a l l s  t h e r e  
wns h u i l t ,  during t h i s  per iod ,  t h e  small dwel l ing  a l ready  r e f e r r e d  
t o  a s  s o  r e c e n t l y  excavated by l!r. Mcoregor. 

D r .  Colton po in t s  o u t  t h a t  the s i t e s  a t  t h i s  t ime, and f o r  
n e ~ r l y  a  centliry l onge r ,  were c l u s t e r e d  c l o s e  t o  t h e  peaks -- t h e  
San Franciscos -- and t h a t  a t  t h a  olose of the n i n t h  c e n t u r y  they  
spread  f r o r  t he  peaks t o  t h e  L i t t l e  Colorado R ive r ,  f o r  r ea sons  
which we s h ~ l l  cons ide r  s h o r t l y .  ( 8b ) I t  i s  i n t e r e s t i n g  t h n t  
dur ing  t h e  th ree  o e n t u r i e s  from 600 t o  900 the s t o n e  type of .house, 
as well  0 s  other  c h n r a c t e r i s t i o  f e ~ t u r e s  of l a t e r  o e n t u r i e s ,  were 

,. b e i n g p e r f e c t e d .  M a )  

This  a r c h i t e c t u r ~ l  p rog res s  seems t o  hnvo lagged f a r  behind 
i n  t h e  L i t t l e  C o l o r ~ d o  Basin i rmed ia t e ly  above Grand F a l l a  and t h e  
neighboring r rount~inous  a r e a .  Mr. KoClregor, l e t  u s  r e c a l l ,  say8 , 

t h a t  the Besket Maker III c u l t u r e  reached the  L i t t l e  Colorado l s t e  
i n  t he  s i x t h  c  m t u r y ,  a t  abou t  t h e  time D r .  Frank H. E. Rober ts ,  Jr., 
i n d i m t e a  Pueblo TI c u l t u r e  began i n  t h e  San Juan drainage.  ( h j  
Thus i t  seems t h a t  tho  people i n  t h i s  a r e a  were 300 years  -- an 
e n t , i r e  c u l t u r a l  s t a g e  -- behind t h e  times. They were t h e  " h i l l -  
b i l l  i e s n  of  t h e i r  age.  

There must have been good ~ n d  suff'icient reaaons f o r  t h i n  
c u l t u r a l  l a g  -- reasons  which were f a r  more obvious then t h a n  now. 
I t  has bear, shown by numerous i n v e s t i g e t o r s  t h a t  Puablo a g r i c u l t u r e  
was a n d y t i l l  i s  e s s e n t i a l l y  "dry fsrmlng", a l though i r r i g a t i o n  i n  
its v a r i o u s  forms h e s  been used i n  numerous i n s t a n c e s  elmoat  from 
the  beginning of farming i n  t h e  Pueblo country,  I n  e i t h e r  cask t h e  
b e s t  r e s u l t s  were obtaineZ 5.n a v e r y  l i g h t  or a d e f i n i t e l y  sandy 
s o i l  -- s o i l  p r t i c u l a r l y  w e l l  su5ted  t o  t h e  p r i c o i p a l  c r o p s ,  a s  
w e l l  as  t o  t he  methods used. 

Where cond i t i ons  were most f avo rab le ,  p rog res s  d o n g  a c r i c u l -  
. t u r a l  l i n e s  might be expected t o  b e  moat r ~ p i d .  W e r e  a g r i c u l t u r a l  

p rogress  was most r a p i d ,  t h e  popula t ion  could  and probably would * 

s p e e d i l y  increaoa.  This i n c r e a s e  i n  numbers might  soon n e c e s s i t a t e  
improved houaing. Ins tead  of  75 square  mi les  b e i n g  r equ i r ed  t o  
suppor t  a  s i n g l e  hun te r ,  one aquare d l  n i g h t  s u p p o r t  75 farmers  
i n  corrparetive ease. Gaining t h e i r  subsif3 tenoe more e a s i l y ,  l i v i n g  
o l o s e r  t o ~ e t h o r  s o  t h a t  t h e  i n t e r c h e n p  of ideas mould be f a c i l i t a t e d ,  
tho fermers  would have both  time arid o p ~ o r t u n i t y  f o r  c u l t u r a l  advance- 
ment which would be  denied t o  t h e i r  hun t ing  b r o t h e r s ,  



, ( 
. .) . We a r a  tempted t.o i n f e r ,  t hen ,  . t . h ~ t  cond i t i ons  i n  t h e  
i,,' L i t t l e  Colorado Basin rare l e s s  favornble  t han  were thoee a long  

t h e  San Juan. /in i nves t iga t io r !  bea r s  t h i s  o u t  i n  a r e a s  c lo se  t o  
t h e  two r i . ve r s ,  f o r  t h e  ~ l l u v i a l  depos i t s  ~ l o n p ,  t ho  L i t t l e  Colorado 
e r e  f r equen t ly  ex t r e m l y  hanvy, end d e f i n i t e l y  unsui tod f o r  d r y  
far12ing. Yet, H S  w e  app rmch  t h e  San Franc isco  mountsins,  t h e  l a s t  
s t a u d  of Easket  Y ~ k e r  c u l t u r e ,  we f i n d  r c ? i d l y  ina reas ing  p r c c i p i -  
t a t i o n  coupled with R 1ii;ht and sandy s o i l .  On every  hand we f i n d  
t r a c e s  of  a  v e r y  g r e a t  popule t i o n  which occupied the  a r e a  f o r  t h e  
two c e c t i r i  e s  from 900 t o  1100 A. 2. while  nearby a r e  t he  ruins of 
W u p ~ t k i ,  C i t a d e l ,  Fewkala Ruin J, Turkey Hill and o t h e r  puebloe of * 

t he  Twol?th r nd t h i r t e o n t h  c e n t u r i e s .  An a r e a  wl-Sch ~RL? been eb lo  
t o  suppor t  on ly  a  s co re  of people v:hen Christ war, born ,  end ~ o r h p s  
only 50 3r bO i n  t he  s i x t h  cen tu ry  a f t e r  hundreds o f  years  o f  
crude atter;.? t s  ~t a g r i c l ~ l  t u r e ,  appnre??tly was n u p o r t i n g  a popula- 
t i n ?  of more t h a n  ! , , 3 ~ : 2  i n  t h e  e a r l y  yonrs of the e l even th  cen tu ry ,  
while  the p o r n i l ~ t i o n  of tho whole of Northern Arizona i n  the  same 
pe r i cd  he3 increased  from l e s s  t h a n  1000 t o  more than  21,000. (8d ) 
The boginninr: of the t w e l f t h  cen tu ry  found t h e  Arizona " h i l l 5 i l l i e s W  
s t i l l  t r a i l i n c  c u l t u r e l l y ,  hu t  i n  a r c h i t e c t u r e ,  at l e n s t ,  tba  lend  
hqd beer! cut  i n  two. Tho ?milder8 of ? iupt ,k i  ware or111 R l i t t l e  
more t,hm R century end a h a l f  behind those ~ i o n o e r s  who b u i l t  
Puehln Eonito i n  Chsco Caryon. 

I t  i s  zn t  p o s a i b l c  t o  n o t i c e  such c r e a t  chances without  
a sk ing  n h t  caused then.  Naturally we th ink  f i r s t  of improved 
a g r i c u l  t m a l  no thods , t hen  of c  l i m n t i c  chmges  involving inc ree  aed 
precipitation and more f ~ v o r a b l e  t m p e r a t u r e s  . The t r u t h  i s  t h a t  
no i t i ie r  of t h o ~ e  f ~ c t o r s  W R S  of any treat importence i n  t h i s  c a s e ,  
buk t h a t  a lmost  cve rn igh t  Northern Arizona received e v p r o ~ i m a t e l y  
1003 squrrre m i l e s  of new s o i l ,  x a c t i c a l l y  "custom b u i l t "  t c l  t h e  
s p c c i f l c n t . i o ~ l s  of t he  d r y  f arner .  

HOW? llie knov n o t  only how, h u t ,  thanks t o  t h e  t r e e  r i ~ g  
s t u d i e s  of D r .  D a ~ g l a s  and Rr. KcGregor, we a l s o  know when. A f t e r  
severe1  years o f  study K r .  McGregor has a r r i v e d  a t  t h o  concluoior,  
t h ~ t  ir: t he  y e w  885 A .  D. ($ 25 y e a r s )  a  v o l c ~ n o  now know ao 
S u n n e t  Cra t e r ,  b u r s t  suddenl:. i n t o  a c t i o n  rind spread a l a y e r  of 
~ . s h e s ,  v o 1 c ~ : l i c  sand and s m l l  c i n d e r s  over e n  a r m  o f  norrrlv 1003 
square mi l e s ,  Fuch of  t h i s  a r e a  h ~ d  praviol:sly been ha re  Rahb~b 
l i n e s t o n e ,  o r  t h i s  sRrne formntion covered a l l  t oo  s p a r i n g l y  w i t h  
s o i l ,  8 o t h a t ,  f o r  cent1:rieo the  run-or f  had been exceodingly r e p i d .  
A c r j c u l t ~ l r e  hod been q u i t e  i n p o s s i b l e  except  i n  R few smal l  a r e a s .  

The e rupt ior ,  of Sunset Crn te r  changed a l l  t h i s .  The t h i r s t y  
v o l c a n i c  s o i l  drnnk ~p  every drop of  r ~ , i n  whish f e l l  upbn it. There 
m6 no l o n p r  m y  r u n - ~ f f .  But t h e  now 6 0 ' 1  hod nnothor ndvantage. 
I t  WRS both a aoon,ca snd  a  mulch which prevented tho r m i d  eveDore- 
t i  on of  the  mois ture  i t  imprisoned. I ~ W R S  b l a c k  and' t hus  ms' ~ b l e  



t o  make t h e  most of  tho h e a t  which f e l l  upon it. h a l l  wonder t ha t  
farmers came evon from fer away southern  Arizona t o  r eve l  i n  t h i a  
new pa rad i se ,  o r  t h a t  t h e  s t o r y  of t h e  e r u p t i o n  eu rv ives  today i n  
Hopi legend:, .' 

According t o  Dr. Colton, P o t t e r y  a t u d i e e  show us t h a t  be- 
M e n  950 and 1100 people f locked  i n t o  this a rea  from a l l  about ,  and 
a survey o f  s i t e s  i n d i c a t a e  t h a t  f o r  two o e n t u r i e s  t h e  Flagstaff 
a r e a  he ld  one of t h o  denaee t  r u r a l  populations i n  no r the rn  hritona. 
Although aome people seem t o  hove come i n  from t h e  weat,  t h e  w j o r  
migrst ionu were from t h e  n o r t h  and from the sou theas t ,  These n m -  
comera ~ l m o s t  a m p e d  the  o r i g i n a l  s e t t l e r s  o f  t he  region. They 
brought  I n  new ideas  . ~ n d  methods of making thinga. -- The popula- 

, t i o n  of t h e  San Frencisoo  Xountains  arm between 1100 and 1200 muat 
have f a m e <  a very cosmopolitan group." '(8d ) 

I n  t h e  opinion of Vr. FGcGregor t h e  e rup t ion  a l s o  b rough t  
a b o u t  a very b r i e f  i nc rease  i n  t h e  popu la t ion  i n  t h e  Tolohaoo a r e a  
below Leupp. Thia, he p o i n t s  o u t ,  We6 due t o  a r a t h e r  thin b l a n k e t  
o f  a shes  which, dur ing  t h e  s h o r t  t ime it rnmr.ined, made at . , r ioul tura  
p o s s i b l e  a long  the  r i v e r .  As soon as the  a s h 8  had blown o r  washed 
away t h e r e  n s  doubtlesa a migra t ion  o f  a few mi les  t o  t h e  more 
h e a v i l y  covered a reas  i n  t h e  f o 6 t h i l l a .  The Bopi o r  Tuaayan Waahee 
seem t o  h ~ v e  been s u f f i c i e n t l y  i'avored with s o i l  and moiature t o  
hnve r e t a i n e d  t h o i r  fnrmers against t h e  p u l l  o f  the  new landa, but 
t h e  l a a ~  a t t r a c t l i v e  a r e a s  a long  t h e  r i v e r  were doub t l e s s  aoon ahan- 
doned, a1 3 on ly  R few of  the f i n e a t  a i t e s  h e l d  t h e i r  people. 

Despi te  t he  f a c t  t h a t  lzrge cmuml dwsllingrc were being 
conet ruc ted  i n  Hew Mexico a s  e a r l y  as 919, t h e  Ind ians  of n o r t h e r n  
Arizona cont inued t o  l iv-3 elmost  wholly in s o a t t a r e d  houaea o n l y  
l ~ r g e  enough f o r  s i n g l e  f m i l i o s  u n t i l  the middle of t h e  e l e v e n t h  
century.  I n  o the r  words they l i v e d  very m u ~ h  as the  Navejcra l ive  
today, and so l o n c  a s  t hey  d i d  they  increased  m i g h t i l y  i n  nunibera. 
Then cane t h e  pueblo t y p e  of d m l l i n g ,  and an e o s e n t i a l l y  rural 
people found themselves suddenly l e a d i n g  the l i f e  o'f' c i t y  alums, 
w i thou t  t h e  f a i n t e a t  i d e m  about  s a n i t a t i o n ,  Almost immediately 
popu la t ion  f e l l  o f f  a t  a rate p r a c t i c a l l y  equal  t o  t h e  one at which 
it hed i n c r e a s e d  f o r  a t  l e a s t  f i v e  c e n t u r i a s ,  a deoreaae which . om-  
t i nued  a lmost  t o  the beginning of  the p r e s e n t  century ,  a t  which 3.m 

- t h e r e  wore f e m r  ~ e u b l o  Indians  i n  no r the rn  Arizona t h a n  there had 
been B e s k e t  Makers i n  600 A.  D. I t  WEIS not drought ,  o r  migra t ion ,  
o r  mr uh ioh  caused a l l  t h i e .  It was d i soaea  -- d i e e a s e  made pose- 
i b l e  by a change of a r c h i t e c t u r e  ! (8d  ) 

Thia r a p i d  decroaae i n  popu la t ion  qu i t e  n a t u r a l l y  brought  
abou t  a shrin1;age i n  t h e  occupied are8 due t o  t h e  a b a n d m e n t  of 
p e r i p h e r a l  s i t e s  -- mnrginal  lnnds, i f  you. p r e f e r ,  ?here ma, very 



t r d y ,  a  rush  of  t he  r u r a l  popula t ion  i n t o  the fanhionable  a p a r t -  

I 
ment houses of t h e  1 2 t h  century.  Socie.1 l i f e  and e l a b o r s t e  r e l l -  
g ious  oerenocies  served RE f lames t o  a t t r a c t  t he  moths. Thoae 
p e s t i l e n t i a l  ~ u e b l o s  grew by a c c r e t i o n  -- no t  by hea l thy  inoreaso  
from within themselves, b u t  by s teady  a d d i t i o n s  f ran sur rounding  
r u r a l  d i s t r i c t s .  Thei r  growth was e s d e n t i a l l y  the  name s s  t h e  
growth of American c i t i e s  5n t h e  19th  cen tu ry  when urban popula t ion8  
were umintained ~ n d  increased i n  tho  f e c e  of plague and p e s t i l e n c e  
only because thoy could  draw h e a v i l y  upon r u r a l  r e s e r v o i r s  of 
h m ~ ~ ~ i  ty .  

A study o f  t r e e  r i n g s  a l l ows  t h e  a rchaeo log i s t  t o  aay w i t h  
reeeonable  o e r t a i n t y  t h a t  Rupatki Pc-iblo, a  f e w  mileer from C r u d  
F a l l s ,  was s t a r t e d  i n  1087 and completed i n  1107. T h i r t y  yearn 
be fo re  it wps begun t h e  p+vmlation of no r the rn  Arieono war n e a r l y  
25,000. Th i r ty  yoarn a f t e r  it was completed t h e r e  were about 
12,500 people In the aame a r m .  

Slowly b u t  s u r e l y  t h e  stror-g winds and v i o l e n t  r a i n s ,  
c h e r a c t e r i s t i c  o f  tfis L i t t l e  Colorudo Bas in ,  mamged t o  b r i n g  abmt 
t h e  d e s k - u c t i o n  of  l ~ r g e  s e c t i o n 8  of t h e  volcanic  b l a n k e t  which had 
made a g r i c u l t u r e  s o  s u c c e a ~ h l  i n  t he  a r e a  batweell Leupp and t h e  
San Franc isco  mountnins. Mi l l i ons  of t o n s  o f  t h i s  v i t a l  t o p - s o i l  
were blown or  vsahed i n t o  deep canyons and car: i e d  away t o  t h e  
L i t t l e  Colorado -- a  p roces s  rsf,ich oont inues  t o  t h i s  day. I n  o t h e r  
a r e a s  t h e  l i g h t  sands were nhi:~ped r e l e n t l e s s l y  i n t o  dunes which 
swept northenstward i n t o  $he s s l l e y  of t h e  r i v e r ,  

Poss ib ly  t h e  a r r i v a l  of tkLese dunes i n  t he  Leupp a r e a  some- 
time a f t e r  1100 accounts  f o r  t h e  a p p a r e n t l y  dense popula t ion  of 
t h i s  r e ~ i o n  from approxina te ly  1150 t o  1250 by makine a g r i c u l t u r e  
t empora r i l y  sucoessfu l  t h e r e .  Dozens o f  ao re s  of p o t t e r y ,  c h i e f l y  
 long t h e  no r thees t e rn  bad: of t h e  r i v e r ,  t e l l  us t h a t  such e popu- 
l a t i o n  was c e r ? a i n l y  t h e r e .  As y e t  we have had no s u f f i c i e n t  
oppor tun i ty  t o  s tudy  t h e  evidence which i s  presented  by t h e  p o t t e r y  
aherds ,  and the  da t e s  s u ~ g e s t e d  abpve must no t  be Bccepted a s  d e f i n -  
i t e .  Walls a r e  a s  l ack ing  a s  b r r - e n  p o t t e r y  i s  abundant,  a f a c t  
which sugges t s  th t  thesc  s i t e s  were occupied l a r g e l y ,  i f  n o t  
e n t i r e l y ,  R B  "corn oenpe" dur ing  t 'le growing season, and t h ~ t  t h c  
farmers h ~ d  puebla homes s i t u ~ t e d  marel- nn abundant f u e l  supply  
f o r  use dur ing  t h e  inclement  months. 

Eventua l ly  the  c o n d i t i o n s  which made f a r m h g  i n  t h e  Leupp 
a r n a  8 0  a t t r a c t i v e  piere changed, p o s s i b l y  by t h e  m i g r e t i o n  of dunes, 
d e c r e ~ s e d  precipitation, o r  a o h i f t  i n  t h e  C O U r S 0  o f  t h e  r iver .  
Perhaps f u r t h e r  decrease  i n  t h e  t o t a l  popu la t ion  made more d e s i r a b l e  

' 

l ~ n d s  a v ~ i l n b l e ,  and the Leupp a r e a  was ahandonod f o r  t h a t  reason ,  
r a t h e r  t hen  because of any me j o r  c h m p  i n  l o c a l  condi t ionb.  



Thi s  we do know. I n  t h e ,  year 1277 the re  b e ~ a n  one of  tho  
most t e r r i b l o  drought8 northerr,  Arizona hes eve r  known -- e drought  
which oursed t h e  country u n t i l  1300. The m i n  popu le t ion  left the  
r i v e r  end migrated i n t o  the t r i b u t ~ r y  v a l l e y s  o r  towerd the  head- 
m h r s  and the  southeas t .  Refore normel p r e c i p i t n t i o n  r e t u r x e d  
aga in  t h o  magnif icent  pueblos now known 'es Betatakir, and Keet .See1 
-were abandoned even ee tho:! were n e ~ r l n g  completion. Ye t s t ak in  me 
begun ih 1260 and NO:-k s toppod wi th  t h e  beginning c!'. t h e  drought  i n  
1277. Keet  See1 was s t ~ r t e d  I n  1274 and probably ttbendoned soon  
a f t e r  b u l l d i n e  mlr hal+,od i n  1291,. No f i n e r  c l i f f  t!relliqy were 
ever  c o n s t r u c t e d  i n  no r the rn  Arizona, 

It nac seems a l s o s t  c e r t a i n ,  t h a +  these  h o  groups moved 
southwtlrd i n t o  what we now a d 1  the Hopi Country. AccorCing t o  
Dr. Co l ton ' s  e s t ima te s  t h e  popula t ion  of t h e  Hop: area increased 
almost f o u r  fo ld  between 1275 and 1,!.~00. As t h e  15th  century  o ~ e n e d  
a t  l ~ a s t  3,500 people,  one : , a l f  t he  t o t a l  popula t ion  of  n o r t h e r n  
Arizona a t  t h a t  t ime,  ware concentre.ted i n  t h i s  ~ m n l l  a r e a .  ( 8 d  ) 
I n  1370 Ora ib i  was begun, find twenty y e a r s  l a t e r  3 d . l d i n g  we6 
s t a r t e d  a t  Shipfi\110vi and Shol?qopovl, I n  1410 Xokoppyama began 
t o  r i s e  i n  t h e  Jedd i to  dreinaq.  nenr Kawaiku wk?ich W A S  a l r e a d y  125 
yea r s  o ld .  ( 8d. ) V i s h o n p o v i ,  Hoynpi, Walpi m d  Chuckovi a l l  were 
en larged  by add i t i ons  from pue5los f a r  t o  t he  north. "The Jedd i to  
pueblosn, wr i t e s '  Dr. Colton, "were awol led  by acc re t ion ,  perhape 
f r o n  t h e  Chinlee Valley,  R i  o Puoblo Colorado nnd Puorco drp . inaps ,  
a:, tbt from K o k o p > ~ y w s  t o  -4mtovi 5 g r e a t  t o m s  f lou r i shed  with 
a t o t a l  p o p u l ~ t i o n  of over 3,000. 

" B ~  1400 t h e  only settlements n o r t h  of t h e  Tonto R i m  Here 
on tho Flopi blesna, i n  the  J e d d i t o ,  i , ~  t h e  Xopl Buttes ,  i n  the 
P e t r i f i e d  Foras t ,  i n  t he  M'hl.te M o u n t ~ i n s ,  i n  t h e  Verde Valley,  
bes ides  t h o s e  an t h e  L i t t l e  Colorado nen r  Xinslow and i n  Chavez 
P a ~ s .  These were g r e a t  towns, many of wf.ich must have had hundreds 
of persons each. I t  W R S  P. por iod  i n  n o r t h e r n  Arizona o f  a r t i s t i c ,  
r e v i v a l .  I t  ms then  t h a t  t h e  f i n e s t  textilos and the  b o s t  p q t t e r y  
was made. Except on the  o u t s k i r t s  it m s  not; a per iod  of decadence, 
a s  Kidder end o t h e ~  s maintain.  

" ~ u t  t h e  ahrinkece of  the p o p ~ l a t i o n  ccnt inued.  Af t e r  ljrC)O 
and before  15/40 another  b i ~  migra t ion  occurred,  marked by t h e  
abandonment of  t he  Verde Valley, ChRvez P R S ~ ,  PSinslow Pueblos and  
t h e  probable ~ b s g r p t i o n  of t h e  romnants by the  Hopi .  

"Hopi t r a d i t i o n  s t311  remembers t h i s  migrat ion,  f o r  t hey  t e l l  
how the people  :f Homolovi, by t h e  L i t t l e  Colorado near Winslow, 
were d r i v e n  o u t  b y  t h e  mosquitoes ~ n d  w h ~ v  thoy a r r i v e d  a t  Shungo- 
pov i  the  people  s tood  on the  housetops and s a i d ,  'Here cone t h e  
"mosquitoes"' . They f i n a l l y  s e t t l e d  a t  S h i p ~ u l o v i ,  and Shipnulo-;i, 
mean in^ t h a  p lace  of t h e  mosquitoes ,  commemorates tht  m i  g r n t i o r  
of t he  l l r O O ' s . "  ( 8 d )  

So it w e a  t h a t  t he  Spanlards  found these people i n  t h e i r  
l i t t l e  c l u s t e r  o f  town6 i n  15b0, when i n  J u l y  o f  t h a t  y e a r  Eon 



Pedro de Tovar sought  them o u t  a t  t h e  o m a n d  of t h e  g r e a t  Fran- 
o i s c o  Vasq .sz  Coronado, and k i l l e d  a few o f  them by m y  of i m -  
p r e s s i n g  them wSth the  might of S p a h .  He found them growing 
much co t ton ,  beans ,  corn  and syuneh. The Spaniards  were impressed . 
w i t h  the  nea tnes s  m d  c l ean l ineas  of  the Bopis,  I n  view of t h e  
f a c t  t h a t  t h e  dec: i n e  i n  popule t i  on of t h e  pueblo8 cont inued  a t  
a b o u t  t h e  same r a  ;e it ha4 prev ious ly ,  we a r e  i n c l i n e d  t o  wonder 
i f  t h e  i n c i d e n t  r'.oes n o t  tel l  more about  t h e  contempor.-ry i d e a s  
on s e n i t a t i o n  i n  Spain t h a n . i t  doea about  t h e  Ropia, 

I n  1583 Antonio do Esps  j o  v i ' a i ted  t h e  v i l l a g e s  and -6 

given a p r e s e n t  of t h r e e  o r  f o u r  thouannd c o t t o n  b l anke t s ,  and 
o t h e r  c o t t o n  goods. (16~) We e h a l l  f i n d  i t  p r o f i t a b l e  t o  rev iew 
t h e  h i s t o r y  of t h e  Spanish i n  no r the rn  Arizona r a t h e r  o a r e f u l l y ,  

THE LITTLE COLORADO BASIN 'WDER SPANISH RULE 

I n  May, 1539, the  L i t t l e  Colorado R ive r  ms diaoovered by 
Estevancio, poas ib ly  t h e  moat famous negro t r a v e l e r  t he  world ha8 
e v e r  known. I n  t h e  middle 15301~ he  had accompanied i l v a r  Blliiez 
Cabem de Vace on an as ton i sh ing  journey from the A t l a n t i c  o o a a t  
of F lor ide  t o  the P a c i f i c  o o a s t  of Mexioo, 

S t i r r e d  by t h e  t a l e s  of  the p e a t  c i t i e s  of ~ i b o i a  of 
which Cabeza de V ~ a a  h d  brought word, Bde~doza, f i r s t  Viceroy of 
Mexico, had s e n t  Fray Marcos de  Niza, an I t a l i a n  who had become 
Vioe-Commissioner General of  "New Spain", t o  search  f o r  them i n  
the s p r i n g  o f  1539. Ebtevancio accompanied t h e  f r i a r  ae guide  
and i n t e r p r e t e r .  A f t e r  a t ime the  negro went ahead of t h e  Italian 
t o  sea rch  o u t  t h e  r o u t e  to c i b o l a .  Ignor ing  a l l  o r d e r s  t o  w a i t  
f o r  Biza, Estevnnoio hu r r i ed  on and reached t h e  ZGi v i l l a g e  of 
Hawlkuh abou t  t h e  1 0 t h  of %ay. He was forb idden  t o  e n t e r  t he  pus- 
b lo  under p a i n  of dea th ,  and robbed of a l l  he possessed. The 
folloorine day he m s  captured  a s  he ~ t t e m p t e d  ascnpe, wh i l e  
s e v e r a l  of h i s  Ind ian  companions were k i l l e d , .  and o t h e r s  wounded, 
La.ter he me p u t  t o  dea th ,  s h o r t l y  be fo re  R i m  a r r i v e d  a t  a p o i n t  
from 'whioh he look down upon Bawikuh. The friar had bean informed 
t h e  day be fo re  of E e t e ~ a n c i o ' ~ ~  dea th ,  and made no a t t empt  t o  
r each  :,no pueblo. Re e r e c t e d  a c r o s s  and. i m e d i a t e l y  began h i s  
rr. t u r n  journey t o  r e p o r t  t o  Mendoza. The d a t e  was abou t  May 25, 
-&539. 

More t h a n  d y e a r  passed,  and then  with horserren, footmen, 
negro  s lavee  and $ndisns from Mexico, k a n o i s o o  Vavquee de Coron- 
edo ~ r r i v e d  a t  sni3 auocess fu l ly  s t o r n e d  Hawikuh on J u l y  7, lg40. 
Surrounding t h e  pueblo with h i s  homemen Coronado sdvanoed on f o o t  
w i t h  h i s  i n f ' an t ry l to  t h e  st t t tck.  The i n h a b i t a n t s ,  after R prelim- 
i n a r y  show of h o & l i t y ,  had taken p o s i t i o n s  upon t h o  housetops 
and m t o h e d  t h e  tfioops advanoe, Most conspicuous of a l l  w ~ s  Coronado 



i n  gfli lded a m o r  w i t h  a plume on h i s  helmet .  He soon found himself  
t he  t a r g e t  of mrksmen whoae m i s s l e s  were not  arrows b u t  atone8 , 

t h r m  w i t h  s u r p r i s i n g  accuracy. Knosked t o  t h e  ground he rega ined  
h i e  f e e t  and cont inued  t h e  advance. Again he went  down, stunned by 
t h e  f o r c e  of t h e  blow according t o  h i s  am nccount of t h e  b a t t l u .  
He m s  twice  wounded i n  t h e  faco and a n  arrow u ie rced  h i s  r i g h t  
f o o t .  Using hin own body as  R s h i e l d  Garcia Lopez de CaYdenas, 
r e c e n t l y  appointed army master ,  p r o t e c t e d  Coronado from the  h a i l  
o f  s t o n e s ,  helped him t o  h i s  f e e t  and guided him t o  s a f e t y .  (9a)  

Wearied by forced  marches through inhospitable country, 
weakened b y  l a c k  of  food, t h e i r  horses  a aor ry  l o t ,  t h e i r  bow 
a t r i n g a  broken, the Spaniards r e a l i z e d  they  must take t h e  pueblo or  
s t a r v e ,  They took  I t ,  and found l r i t h i n  q u a n t i t i e s  of corn ,  beans,  
pinon n u t s  and tu rkeys ,  th ings  which t h e y  " m n t e d  more than  gold" 
one of them wrote i n  a  l e t t e r  R few weeks l a t e r .  

m i l e  he was recover ing  i n  t h i s  pueblo, which he had renamed 
G r ~ n a d a ,  Coronado d id  h i s  utmost t o  convince t h e  Ind ians  of h i a  

. f r i e n d l y  intentions. His auccees was a l i g h t ,  but,, perhaps ou t  of  
t h e i r  d e s i r e  t o  h v e  him move on, the  ZuZis t o l ?  him o f  aeve r s l  
g r e a t  v1 l l a g e s  which he would f i n d  t o  t h e  northweut.  Although he. 
doubted t h e  t r u t h  of what they t o l d  him, he immediately gave o r d e r s  
f o r  Don Pedro de  Tovar ;to i nves t iga t e .  According to Csstaiieda, an 
o rd ina ry  3o ld i e r  w i t h  an  e x t r a o r d i n a r y  educa t ion ,  Don Pedro took 
wi th  him seventeen horsemen and t h r o e  o r  four footnen ,  and was 
acconpaniod by F r a y  Juan de P a d i l l e ,  a  former S p m i s h  ao ld ior .  

Don Pedro r e tu rned  t o  Graneda, e f t e r  R b r i o f  v i s i t  among the  
Hopi towns, d u r i n g  which time he k i l l e d  a number o f  t h a  i n h a b i t a n t s ,  
t o  r e p o r t  t o  Coronado t h a t  t he  reg ion  "contained noth ing  t o  a t t r a c t  
t h e  Spaniards". He had been t o l d ,  he s a j d ,  t h a t  t h e r e  w a s  a mighty 
r i v e r  which flowed i n  a  g r e a t  gosh i n  t h e  e ~ r t h  beyond t h e  v i l l a g e s  
toward the west ,  and t h a t  upon i t s  banks thore  l i v e d  g i a n t  people.  

About August 25th Don Garc ia  Lopez de Ca'rdenao s t a r t e d  o u t  
w i t h  Coronado's a u t h o r i t y  t o  exp lo re  f o r  a  p e r i o d  of e i g h t y  days. 
With twelve companions he went f i r s t  t o  the  Hopi v i l l a g e s ,  prob- 
a b l y  c ros s ing  t h e  Rio Puerco near  Navajo Spr ings ,  and secured 
guides t o  take him t o  t h e  r n i ~ h t y  r i v e r  and the :.and of t h e  t e l l  
men. He was warned t h a t  t h e  count ry  t o  ba oroesed  m s  l i i thout  
mter, ~ n d  t h ~ t  abou t  t ~ n t y  days would be r e q u i r e d  t o  r e ~ c h  t h e  
r i v e r o  

C-stalleda, who d i d  n o t  eccompmy C6rden~8 ,  m o t e  a b r i e f  
account  o f  t h e  journey n e e r l y  tTfBnt;yJe~ra l a t s r ,  We have found no 
ona t r e n s l a t i o n  o f  t h i a  ve r s ion  which seems e n t i r e l y  a a t i s f n c t o r y ,  
end have taken t h e  l i b e r t y  t o  combine t w o ,  adding  p a r e n t h e t i c a l  



r e m r k s  o r  our  OW.?.. " ~ f ' t e r  t h e y  h ~ d  gone 20 dnys t h e y  a r r i v e d  
~t t h e  1;orgrs of the r i v e r  which, (when) s t and ing  o n  t h e  expanse 
t h e r e o f ,  would seen t o  tie more than t h r e e  o r  f o u r  leagues  (roughly 
10 t o  Ih rriiles ) wide i n  a n  a i r  l i ne .   h he canyon, n o t  t h e  r i v e r ,  ' 
was a p p a i m t l y  t h a t  wide. ) Thi s  count ry  was e l e v a t e d  and f u l l  of 
low twiatoa p i n o s  (p izons?) ,  ve ry  cold, and l y i n g  open towfird tho 
nor th ,  s o  t h a t ,  t h i s  being t h e  warm seaaon (mid-~eptember ), no 
one could l i v e  t h e r e  on account  of t h e  cold. They spent  3 days 
on t h i s  bank looking  f o r  a  psssage down t o  t h e  r i v e r ,  which looked 
from ~ b m e  a s  i f  the water  was o f e e t  acroaa,  a l though t h e  Ind ians  
said it was h a l f  a  league (n m i l e  and  th ree -qua r t e r s )  Iride. I t  
WRS impossible t o  descend, f o r  a f t e r  3 days Cnpt. Melgosa and 
one Juan Galeras  and another  companion, who were the t h r e e  l i g h t -  
e s t  and most a g i l e  men, made an a t t empt  t o  go d m  a t  the  l e a s t  

. f .  
d i f f i c u l t  p l ace ,  rind went down u n t i l  those ;she were above were 
unable t o  keep s i g h t  o f  tham.' (55a & 1Cia) 

Late i n  t h e  a f t e rnoon  t h e  t h r e e  cl imbers  r e t u r n a d  t o  r e -  
p o r t  t h a t  s t o n e s  which, from the  r i m ,  had appeared no  h igher  
thnn a nan were a c t u a l l y  higher  than t h e  g r e a t  tower of S e v i l l e .  

Another e x c e l l e n t  ~ c c o u n t  by an anonymous w r i t e r  who un- 
doubtedly ~ccompen?ed Coron~do  on h i s  New Mexican canpaign g i v e s  
tho  fo l l9wing  vers ion .  (53a)  We have used \"iinshipts t r a n s l a t i o n  
m d  heve added a few p e r e n t h e t i c a l  remarks f o r  t h e  sake o f  c l a r i t y .  
"He (~n*r?enas ) w a s  conducted beyond Tuzfln { t h e  Hopi count ry :  
T u s u y ~ n  on nodern mps) by n e t i v e  guides ( ~ o ~ i s ,  probably from 
A m t o b i .  ), who s ~ i a  t h e r e  were s e t t l e c e n t s  beyond, ~l though a t  a 
d i s t e n c e ,  Having gone 50 l eagues  (170 mi l e s )  west of Tuenn, ~ n c l  
80  fro^ ~ i 5 o l a  ( ~ u i i i  ), he found the  edge 2f a r i v e r  down .mhich i t  
was impossible  t o  f i nd  a path f o r  a ho r se  i n  any d i r e c t i o n ,  or  
even f o r  B man on foo t ,  except  i n  one ve ry  d i f f i c u l t  p l ace ,  where 
t h c r e  wns  a descen t  f o r  a l n o s t  two l eagues  (7 m i l e s ) .  The $ides  
were such 8 s t e e p  rocky p r e c i p i c e  t h a t  i t  was s c a r c e l y  poss ib l e  
t o  see t h e  r i v o r ,  which looks l i k e  a  brook from abme, 'h l thoul ;h  
i t  i s  h a l f  a s  h r g e  & g a i n  as t h e  t a t  S e v i l l e  ( t h e  ~ u a d n l q u i v i r ) ,  
accord ing  t o  w h a t  they  spy, so  tht a 1  though they  sought  f o r  a  
pasaage, wi th  g r e a t  d i l i genoe ,  nono WRB found f o r  a  l ong  d i s t a n c o ,  
dur ing  which they  were f o r  s e v e r a l  days orlthout weter which cou ld  
n o t  be found, end they could n o t  approach the  r i v e r ,  a l though they 
could aee it, and  on t h i s  account  Don ~ a r d i a  Lopez (do C c d e n a s )  
was f o r c e 3  t o  r e t u r n .  This  r i v e r  o o m s  ~'rom the n o r t h e a s t  and 
t u r n s  toward t h e  aou th - sou thms t  st  t h e  p lace  where t h e y  found it,  
s o  t h a t  i t  i s  w i t h o u t  m y  doubt t h e  one t h a t  Melchior Diaz reached." 
( ~ i a z  reached Colorado near  i t s  mouth e ~ r l y  i n  1541, found the 
n e t i v e s  c a r r y i n g  t o r c h e s  t o  m r m  themselves du r ing  the  cold 
m a t h e r ,  named the stream Rio d e l  Tizon -- Rive r  of the Firebrande , )  

F i f t y  yeara  ae;o i t  was be l i eved  t h a t  Ccrdenas d iscovered  the  
Grand Canyon e t  th'e j unc t ion  of t h e  C o l o r ~ d o  and the  L i t t l e  Colorado, 



then wont up the r i v e r  approximately t o  Lee's F e r r : ~  bo.!'ore r s t u r n -  
ing  t o  t he  Hopi pueblo  from whioh ne had o t a r t e d  o u t ,  I n  a n  i t l t e r -  
en t in ,?  foo tno te  Bnncroft  states, "A westward course  f ron  Woqui would 
have l e d  t o  the C o l o r ~ d o  ~t t h e  junc t ion  of t h e  Coloraao Chiqui to,  
where the  n n i n  r i v e r  t u r n s  t tbruptly t o  t h e  N. of K. As no o roas ing  
of the branch ( ~ i t t l e  Colorado) i s  mentioned, and as the  course c ?  
thls r i v e r  i s  qiven n s  N. E. t o  S. S. W., i t  would be much more oc11- 

. von ien t  t o  aupFone t h a t  Ca'rdenm w n t  N O  I!. t o  t h e  r i v e r ,  and 
followed i t  s o u t h w ~ r d ,  bu t  n o t  much importanae can  be a t tnched  t o  
tho matter .  " ( 1s ) 

To uls, however, t he  route, which Cdrdenas f o l l m d  i s  o f  
some importt\ncs, To our m y  of thinkinp,  "it would be  mucrmore 
convenient t o  suppose t h s t n  CR'rdensa d i d  almoet e x a c t l y  what t h e  
Spenish doculnents say he d id ,  and by s o  doing  elluw hir; t o  a r r i v e  
a t  t h e  p l ace  he s a i d  he reached, where the Grand Canyon answer6 h i s  
d e e c r i p t i o n  of it, where t h e  v o & t e t i o n  i c  ns he s ~ i d  it was, and 
where t h e  r i v e r  v e r y  conspicuously fol lows the  cou r se  he described'. 
I n  o the r  words, 'we p r e f e r  t o  suppose t h n t  he c ros sed  ths L i t t l e  
Colorado and fekiled t o  mention it, 

By ~ i r  the  diata:?ce from t h e  Hopi v i l l n g e s  t o  tho junc t ion  . 

of t h e  r i v e r s  i a  nbout  '75 mi l e s ,  and t o  Leeva Fe r ry  n o t  over 90. 
E i t h e r  p laoe  could h ~ v e  been reached by t r a i l  i n  30 leaguee, in-  
s t e a d  of 50. There i s  no doubt t h n t  t ho  Hoois v i s i t e d  t h e  junc t ion  
of t h e  r i v e r s  t o  obtcrin s ~ l t  from q sac red  s a l i n e  n e w  the mouth of 
the L i t t l e  Colorndo, nnd the re  a r e  v e r y  good reasons  f o r  be l i ev -  
Ing t h a t  n o t  more thnn two dnyo were r e q u i r e d  to r each  t h ~ t  p lace .  
S e t  t h o  accoun5s s t n t e  d e f i n i t e l y  t h a t  C~rder las  t r a v e l e d  20 d ~ y s ,  
nnd 50 leagues.  

From the p o i n t  of h n d  between the  r i v e r s  t h e  Colorndo i s  
e n s i l y  seon, seens t o  be a lmost  beneath one ' s  f e e t ,  and would 
never bo mistnken f o r  R brook b f e e t  wide. Furthermore t h i s  s p o t  
i s  low, r a t h e r  than  e l eva t ed ,  and wi thout  t imber of any kind in- 
s t u ~ d  of be ing  " f u l l  o f  low twlot.e? ninos". Aside from t h e  d i r ec -  
tior? of  the  r i v e r ,  t h e  Lee's Forry a r e a  i s  much farther from tho  
d e s c r i p t i o n  of the  s ~ R n i S h  au thors  t han  i s  the  j m c t i o n .  Hnd 
~a ' rdenes  gone the re  he would h ~ v e  been e b l e  to r e ~ c h  the  r i v e r ,  and 
n i g h t  p o s s i b l y  hnve discovered t h e  c r o s s i n g  usod by E a c a l ~ n t e  i n  
177b  

The south r i m  of t h e  G r ~ n d  Canyon f i t s  the Spanish t e x t s  
l i k e  a glove,  From KnnaS Creek tn  Diamond Creak, t h e  Colorfido 
River  fo l lows  t h e  course  recorded,  and it does ao v e r y  c o n s ~ i c u -  
ous ly ,  nn! i n  i t s  s o u t h m r d  course p o i n t s  almost h s  8 t r a i g h t  aa an 
arrow t o  t h a t  p a r t  o f  i t s e l f  which Idelchior Din!! explored.  "SO 

i t  i s  orl thout  any doubt  t he  one t h a t  Melchior Diaz renchedn, s a y s  
the  a n c i e n t  record,  



From t h e  Ropi tams t o  t h e  p o i n t  where th.e r i v e r  t u r n s  
' 

conspiccously t o m r d  t h e  south i s  approximetely 145 miles  i n  a 
s t r a i g h t  l i n e ;  roughl!: 43 Spanish leal;ues, B u t  t h e  charac-ker o f  
the country d i d  n o t  a l l ow s t r a i g h t  l i n e  t r ~ v e l ,  and 50 leagues i s  
c e r t a i n l y  FI r e a s o m 5 l e  a s  t i m t e .  

F. S. Dellenbeugh, who accmpqnjed  Ma:or Powell an h i a  mem- . 
a rab le  voyage throui;h t h e  Grand Canyon, l o n ~  ago concluded t h a t  

' Cgrdenas m d e  his d i scove ry  a t  t he  s p o t  we h n w  cliosan, but; W A S  ao 
t roub led  by t ho  pe r iod  of 20 days taken to reach I t t h a t  he con- 
c luded  Cairdenfis could n o t  have a t a r t e d  from the  Hopi t~wns ,  bu t  
must have been ~ u i d e d  n o r t h u e s t m r d  from s o m e  group of  pue5los i n  
t h e  Four Peaks a r e a  of New Mexico. ( 1 3 )  Tie arguss,  f u r t h e r ,  t h e t  
t h e r e  wol~ld h ~ v e  been ~ b s o l u t e l y  no good reason  f o r  t h e  uo?is t o  
have taken Ca'rdenas so f ~ r  t c  t h e  west bofore al lowing h i m  t o  look 
i n t o  t h e  g r e a t  chasm f - i i ch  he caught. 

There a r e  s e v e r n l  f a c t s  which need t o  be considered.  The 
&?count  which c i v s s  t h e  d i s t a n c e  a s  50 lencues W R S  w r i t t e n   bout 
15blo b u t  C e s t a Z e b  wrote, i n  1500 .tht they journey t o  -the r i v e r  
had r equ i r ed  20 dsys. Sure1y: i  t would have been e a s i e r  f o r   hi^ t o  
make a mis t ake  t h a n  f o r  the e a r l i e r  au tho r ,  Furthermore t h e  f i r s t  
~ u t h o r  w ~ s  with  Coronad~  a t  Zu% a t  t he  time of t h o  d iscovery ,  . 
w h e r e ~ s  Cantariedrt d id  n o t  reach Zl l i i i  u n t i l  months l a t e r ,  

Recause no mection i s  ;11r~de of t h e  c ros s ing  o f  t h e  L i t t l e  
Colorndo, Beccroft  assumes t h a t  it wns no t  crossed.  I t  i s  t r u e  
t h a t  a l l  subsequent Spanish expadi t ions  which c rossed  t h e  L i t t l e  
Colorado below Kinslow d i d  record the f ~ c t  i n  more o r  lesr ;  detai l . ,  
"Circumstances a l t e r  c a s e s n ,  i s  an old m y i n g  w h i c h  f i t s  here.  
C d r d e n ~ s  had been comrri~nded to  s eek  a  l a r g e  r i v e r ,  f lowing  i n  a 
huce gash i n  t h e  e ~ r t h ,  We be l i eve  t h ~ t  F.e crossed t h e  L i t t l e  
C o l o r ~ d o  1 e t e  i n  August, We kr.ow ) , i s  e x ~ e d i t i o n  wn s elrr.ost cont in-  
ua?-ly ir! .need of writer. We nssune, then ,  t h a t  e i t h e r  the  r a i n y  
seRson hed p ~ a s e d  o r  t h e t  i t  simply did not  ~ r r i v e  i n  t h e  summer of 
l5LO, The Water-Slip?ly Papers o f  the I?. S, G e o l o g i c ~ l  Survey f u r ~ i s h  
a b u n d ~ n t  evidence t h t  even i n  norrr .~l  y e w s  t h e r e  mny be f ~ i r l y  
long ner5ods when t h e  r i v e r  i s  d r y  i n  l ~ t e  A u ~ u s t  or  e a r l y  Septemberc 
Fur the~more ,  about  s i x t y  y e w s  n f t e r  tkre d l ~ c o v e r y  of t h e  Grnnd 
Canyon:, F ~ r f n ? ?  crossed the L l t . k l e  C o l c r ~ d o  and descr ibed  the r i v e r  
a s  hnv5n~; " l e v e l  banks". I s  i t  s t r ange ,  then ,  t h n t  Rn exn lo re r  
who serlrchcd f o r  and found the g r e e t o a t  canyon on the  fece  o f  t he  
887th  should f n i l  t o  mention the f a c t  t h a t  he crossed  imn i - l s ign i -  
f i c a n t ,  d r y  s t r o m b e d ?  

V i e  a r e  con f iden t  t h a t  Cirdenas v ~ s  the f i r s t  European t o  
c r o s s  the L i t t l e  Colcrndo betwcon Plnslow an3 Grand Fnlls, Beciiuse 
of t h e  d e s p e r a t e  ohortage of m t e r  vkich he eapar ienced ,  we are 
inc!inod t o  t h o  b e l i e f  t h a t  h i s  r o u t e  was n o r t h  of t h e  San Frsnc ieco  
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Peaka, nnd Around t h e  head of  RRVRSU Cenyon, n s  m have 5ndicated 
on our  ma? o f  t t ! ~  L i t t l o  Colorado Bosin. P ln t ,e  I ,  

As tc t he  motive which prompted the Hopi guides t o  take  
him on a 0  long  u r i d e  be fo re  showing hi!?. t h e  cbnyon he sought,  sev- 
e r a l  suy,e;est thense lves .  Perhaps they  l i k e d  t o  t r ~ v e l  w i t h  such 
d i a t i n g i ~ i s h e d  guests .  Yo3sibly they  were r e c e i v i n g  some a o r t  o f  
d a i l y  pay, and were p i l t y  of a  "boondog~le",  The uppar end of the  
Grand Canyon m s  believed t o  be t h e  placo where Hopi s p i r i t s  enterel  
the nf te r -wor ld ,  end p o s s i b l y  t h e  guides were no t  ~ n x i o u s  t o  meet 
an:! o f  t h e i r  d e w  depa r t ed  f r i enCs  or  r e l a t i v e s .  Near the  junc t ion  
of  t h e  r i v e r s  was R s n l t  depos i t ,  as we h v o  poin ted  o u t  ~ b o v e ,  and 
I t  was p n r t i c u l ~ r l y  s ac red .  Perhaps they  d i d  n o t  want  t h e i r  gues ts  
t o  know of t h i s  sh r ine .  

A 1  though Cfl*rden~s croosed the  L i t t l e  Colorado l a t o  I n  August, 
1540, he l e f t  ua no r eco rd  of what the r i v e r  was l i k e  a t  t h a t  t ime.  
Not u n v l  goy 1, 1563, was t h e  r i v e r  c r o ~ s e d  agnin by a  European 
westward botmd. Then Antonio dc? Espe jo ,  a wefilthy c i t i  ten of 
Woxico, c ros sed  K i t h  f o u r  oompanions and s m e  Hopi guides.  Espejo 
d i d  v e r y  l i t t l e  w r i t j n g  u n t i l  he had r e t u r n e d  t o  Mexico. He t e l l a  
of having c ros sed  "dos r i o s  razonables"  (two r i v e r s  of moderote 
s i t e )  upon t h e  ha3ks of  which t h e r e  grew C a s t i l l i a n  ( !) f l ax .  ( l b a )  
Coronado and o the r s  s t a t e  t h a t  flax grew nlong the  L i t t l e  Colorado 
i n  15t.0, A l e t t e r  which he wrote  t o  Vendoca ( ~ i r s t  Viceroy of  
Yexico) on X u p s t  j of t h a t  yea r  s t ~ t e d "  -- . t he re  was f l a x ,  b u t  
c h f s f l y  nepr the brinks of  R c e r t a i n  r i v e r ,  which t h e r e f o r e  rn c n l l e d  
' E l  Rio de l  Lino'".  "The River  o f  F h x n  it s t i l l  WRS j n  1559, f o r  

we f !n l  it on a mn? accompenying L-Laut. Joseph C .  I v e s t  r e p o r t  on 
tAe Colorndo Rjver  o f  t h e  h e s t ,  where i t  i s  h b e l e d  'Flax River  o r  
Colorado ~ h i q u i  t ow.  (27a) 

D i n ~ o  Pe'rez d e  Luxlln nccornpanjed Espe2o end  k e n t  e day t o  
day dier!,, f o r  wh ich  we may give thanks  s i n c e  E ~ p e 2 o  w a s  so c a r e l e s s .  
Re quote f r o r  Y ~ n ? m a n d ~ s  t r a n s h i t i  on, eddiny, remerks i n  pa ron thas i s .  
"Vie t h e  f i v e  corr.per.i ons l e f t  t he  pueblo of Agu8t.o ( m a t o h i ,  des t royed  
by l r n t e  F ~ O D ~ S  f rom.Ora ih i ,  Yl'alpi end I+ushonp,novi i n  Nov. 1700.) for  
the  mines on t h e  16s'; day of Apr i l  ( 1 5 8 3 ) ~  t a k i n g   lor.^: wi th  us the 
neces s~ i ry  guides ,  On t h i s  day we marbhad f i v e  l e ~ g u e s  t o  a  wator 
ho le  which was i n s u f f i c i e n t  f o r  t h e  horses ,  so ' t hey  were two deys 
without  water.  We nflmed t h i s  p l a c e  El  Oio T r i s t e .  (The Sad Eyeb 
Could I t  have been h e c a u ~ e  the  apr ing  was so small  t h a t  only " toa rn  
drops oame ' f rom i t ? )  We l e f t  t h i s  p l a c e  on t h e  f i r s t  sf May and 
m r c h e d  two hour s  be fo ra  daybreak. Overcome by drowsinoss and 
ou t  of cons ide rn t ion  f o r  t h e  guides ( I )  and because o f  the bad road 
we h a l t e d  midmy f o  . t h e  s i e s t n .  Re t r ~ v e l e d  t e n  l engues  ($11 m i l e s )  
on t h i s  d ~ y  and re~c:,md a f i n e ,  b e ~ u t i f u l  m d  s e l e c t e d  ( impor tnn t )  
r i v e r ,  e l n o s t  as l a r g e  a s  t h e  Del Norte ,  c o n t a i ~ i n e ,  many grovos of 
poplars  and wil lows.  ( s t i l l  t r u e  ~ f t e r  1900).  This r i v e r  flows 



from t h e  south t o m r d  t h e  nor th .  I t  i s  s e t t l e d  by m r l i k e  mountain- 
ous  people,  

"me l e f t  t h i s  p h c e  on t h e  eecond OF the month and merched 
six l e ~ g u e s  and cnmpod a t  ti  deep atream (1n a deep canyon?) where 
t h e r e  were many l a r g o  poo l s  of  r e l n m t e r  which would be s u f f i c i e n t  
f o r  a whole p e r .  This r o u t e  i s  r i c h  5n abundant p ~ f i t u r e  and ceder  
f o r e s t s .  These ceders  b m r  a  f r u i t  t he  s i z e  of hcze l  n u t s ,  somewhat 
tasty. * ( 354 

Esnejo wro te ,  "with the four  o t h e r s  whom T took w i t h  me I 
went d i r a c t J y  w e s t  f o r  f o r t y - f i v e  l e ~ & u e s  (I$; m i l e s  ), i n  s e ~ r c h  
o f  some mines t h e r e  of  which they  t o l d  me, with guides whom  the;^ 
fu rq i shed  me i n  t h i s  province ( ~ o p i )  t o  tnke  rile t o  them. I 
found thom and w i t h  my own hnnds I a x t r ~ c t e d  o r e  from them, s a i d  
by those who know t o  be very r i c h  nnd t o  c o n t n i n  much s i l v e r . "  (loa) 

D r .  Colton snys thpf. tliejr c r o s ~ e d  t h e  L l t t l e  Colorado Rome- 
where below Leupp, end probsbly ci?ent n i g h t s  ~t Turkey Tanks, Xormon 
Lake and OR): Creek, then c ros sed  the  Verde m d  v i s i t e d  tho  p r e s e n t  
min ing  reg ion  of Jerome, ( 8 a  ) LUX& s ~ y s  t h a t  the ore conte ined  
no s j l v e r ,  b u t  only copper. T?ie axped! ti on ro turned  i n  d? snpnoint- 
n e n t  t o  Awatobi, and *,her. cont inued  t o  New Xexico, 

Over 35 yenrs passed be fo re ,  on November 17, 1590, t h e  
g r e a t  Juan de Ozate ,  ~v l l i l e  v i s i t i n c  is the i op i  r i l l a , ; o s ,  a l s o  
l e ~ r n e d  of t hose  sRrne mine8 and gnve o rde r s  fo r  Captain Marcos 
Farfan de 1 0 6  Godos t o  go with e i g h t  o t k e r s  in  ~ e a r c h  of  them. We 
quote from Dr. Bol ton ' s  t r h n s l n t i o n  o f  the  aworn s ta tement  which 
Far fan  m d e  upon h i s  r e t u r n  t o  r e p o r t  t o  O&te a t  Zbi i i ,  under dflte 
o f  December 11, 1598. "' -- he had se t  o u t  with t h e  sr,id e i g h t  
companions from t h o  province of  Molloqul ( ~ o p i )  a t  t h e  o r d e r  of h i e  
Lordship i n  t h e  month of Noverbor of  thiti p e r .  They t r f lva led  s i x  
leagues  towurds t h e  m 3 t  th rough a l m d  o f  snnd dunes vd thout, t i m -  
bor ,  and whero t h e  horses  could n o t  d r ink ,  altf,oupjh thore  was 
p l o n t y  o f  water  f o r  the moll. ( ~ l  OIo Tr i s<e  ngnin?)  Next morning 
thoy  s e t  o u t   fro^ t h i s  p l a c e  i n  the  same d i r e c t i o n ,  nr.d hnving 
t r ~ v e l e d  about  t h r e e  1 o ~ ~ ; u e o  they  found a  r i v e r  which  fluwed towards 
t h e  nor th ,  o f  moderate wid th  and cor ry ing  conoiderabls  wcter ,  d t h  
meng cottonwoods, lev01 bnnks, and li t t l o  ~ F I E  t u r e  . 

" ~ n d ' t r ~ a e l l n ~  on i n  t h e  sane d i r e c t i o n  they r e ~ c h e d  the 
s lope  of  a mountain r m g a  i n  time t o  crmp f o r  the night ,  having 
!;one abou t  another  t h r e e  lecq-yes. They cmped  wi thou t  m t e r ,  nnd 
*he next  morning thoy ~ o t  o u t  lrrom t h i e  p l a c e ;  and  a f t e r  eo ing  two 
lesguce they  n r r i v e d  n t  a grovs  o f  me11 pinon end a ve ry  deep pool,  
which W R S  nmple t o  w t e r  a l l  t h e  horses  end more i f  t h e r e  had been 
more," (17a )  



(7 There can  n 

, a  
.o t  be the  s l i g h t e s t  d o ~ b t  t h a t  F a r f a  c ros sed  

the  L i t t l e  Colorado aonewhsre near  Leupp. The d e s c r i p t i o n  migh t  
have been w r i t h n  only  yos te rday ,  by t h e  sound of' it, and aeeaa 
t o  prove r a t h e r  conclus ive ly  t h a t  the condi t ionz  now ero m c h  the 
same ao  they were when Far fan  crossed dur ing  t h e  ~ f b r n o o n  o f  
Novenber 10, 1598. I t  i s  i n t e r e s t i n g  t o  n o t e ,  i n  paovsing, that  
Ferfan reached the r i v e r  i n  9 l eagues ,  EepeJo i n  15: and that he 
reached the mines i n  30 l e aguss ,  ~ l t h o u g h  Espejo  went 45. I t  
seeas t o  be ag reed  by most au tho r s  that t h e  two expodittons reaohed 
the  same mims aver n e w l y  i d e n t i c a l  routes .  These mines, i f  near  
Jerome, las D r .  Colton s t a t e s ,  were a ,very l i t t l e  more than 30 
leagues by a i r  from the  Hopi t o m  of Awatobi. But our courageoua 
exp lo re r s  were no t  t r a v e l i n g  by eir ,  The f a c t  seems t o  be that 
Fe.rfan was very conse rva t ive  i n  h i s  e s t i m e t e s  of disknnce,  t h a t  
h i s  l e ~ g u e s  were over f i v e  mi l ee  i n  length,  while  those  o f  Eopejo 
~ n d  Luxin were '  qu i tx  p o s s i b l y  n l i t t l e  l e s e  than the  a tendard  
3.4245 miles. 

Fer fan  noned t h e  L i t t l e  Colorado " ~ i o  de l a  ~lameda" -- 
River  of the Cottonwood, ( l i t e r a l l y  Pop la r )  -- b u t  when h i s  i l l u a -  
t r i o u s  s u p e r i o r ,  cTuar; de O k t e  crossed  a t  about  t he  a w e  p h c e  i n  
Oc.t;ober 1~04,  he n m e d  it t h e  "Rio Coloradon. "They called i t  
thusn ,  wrote  Zir.atc-Salmero'n i n  lu20, " b e a ~ u a e  the water i a  
n e a r l y  red; the r i v e r  runs  from sou theas t  t o  northwest ,  and t h e y  
say it e n t e r s  Cal i forn ia ."  (57a) The p l a c e  where they  c r o s s e d ,  
we a r e  informed by the  same a u t h o r i t y ,  m s  a a l l e d  San Jose0. 

That woe n o t  t h e  f i r s t  time the  r e d  co lo r  had been seoorded. 
I n  1440 Juan J a r m i l l o ,  accompanying Coronodo, wrote of the Rio 
Vernejo -- t!,e "Red" or perhaps " ~ e r n . A l i o n "  River  -- and C a r t G e d a  
used the s a m  name. It: seems probable t h a t  t h e y  mre r e f e r r i n g  t o  
the branch we now c a l l  t h e  Zuni h i v e r ,  and t h a t  t h e  d n  branoh 
of t h e  L i t t l e  Colorado 78s mennt when C a e t f i ~ d a  m o t e ,  " ~ r o m  hero 
m went t o  another r i v e r ,  which we called ' e l  r i o  F r i o t  on acoo-mt 
of i t s  water being sbn. ( 2 f c c )  

Rhet's i n  a name? Sometimes there i s  l i t t l e  o r  nothing. 
Again, e s  here,  n m e s  may ape& volumes, CastaZisda and J a r a m i l l o  
w i t h  t h e i r  Red R ive r  i n  1540, and Onate w i t h  h i s  i n  loO4, by the 
mere a c t  of naming t h e  a t r e m s  tell us. that accelerated e r o s i o n  
o f  some s o r t  wr - invading  the L i t t l e  Colorado Basin f o u r  a e n t u r i e s  
ago,  for  wi thout  a burden o f  s i l t  t h e r e  would have been no rod 
rivsrs,* HaJ Farfan l e f t  n o  other record  of the L i t t l e  Colorado'  
t hnn  his na1r.e f o r  it ,  'poplar River", we could have been  a e r t a i n  
tktat  cot tannoods grew t h e r o  in  1598, and the " F ~ P X  Riverw of 
C ;ronado ond Eape j o  t e l l s  i t ' s  story, t o o ,  

Were t h r e  a r royos ,  f i n g e r i n g  g u l l i e s  c u t t i n g  i n t o  the 
l a n d  then  a s  now? I n  e l l  the  e a r l y  records  we f i n d  no mention of 



them, no pas!. t i v e  evidecce,  But t ho re  i s  one phrase  i n  F a r f s n ' ~  
d e s c r i p t i o n  of the Ll t t l e  C o l o r ~ d o  which g ives  u s  a renson f o r  
wondering j u s t  a l i t t l e .  ' "Level banks". C o u l  it be t h a t  he 
was impressed by t h e s e  l e v e l  bnriks becnuse they  wora - no t  t f l i c a l  
of the s t renn~s of t ! i~t  day 7 We havo h e r .  t o l d  'by eyewi tr.essen 
t h n t  a r royos  were unknown i n  t h e  Hop: v a l l o y s  o r  a long  t h e  r i v e r  
from Winslow t o  Grand F a l l s  ir, 1880 arid f o r  r ,early 26 y e a r s  a f t e r -  
m r d .  Yet "f hlr. John C .  YcGregor nnd o t h e r s  h ~ v e  
~ o + n t ~ d  o u t  t h a t  t h e r e  i s  r' ' ... t ev ide rcc  o f  ~ r r o y o  c u t t i n z .  nnd 
subsequent  f i l l i n g  dur ing  P ~ e ~ b l o  t imes ,   cycle^ which r equ i r ed  l e s s  
t h ~ n  t h r e o  c e n t u r i e s  f o r  comnleL4 or.. Such ovidence i s  n o t  w i t h o u t  
i n t e r e s t  i n  t h e  c a s e  a t  hand. Farfnn t r a v c l o d  "through R l ~ n d  of  
sand dunes wi  t h o u t  t i n b o r n ,  t o  -each a  r i v e r  "of modern t e  w id th ,  , 
and cclrryinp, cons!derahle w ~ t e r " ,  f lowing tt,rolly,h E, r ec ion  i n  
which t h e r e  was " l i t t l e  pasture:". If tho re  i s  ~ n y t h i n p ,  l a c k i n g  
i n  a  s t a g e  se t t i n i ;  where R, d r m a  of' r n p i d  o rns ion  is t o  t ~ k e  p l ace ,  
we f a i l  t o  d e t e c t  it. 

When O h t o  re turnod i n  1605 from h i s  t r i p  t o  ~eli! 'o&iP he  
i s  s a i d  t o  h ~ v e  f.?lloviod tho  sm.c rou te  ko hed xsed on h i s  west-  
ward t r i p ,  so  must heve  gain crossed  t h e  r i v e r  n e a r  Lenpn. For 
more t h a n  n cen tu ry  nftorwnrd t t ,ere  seems t o  heve heen no Spanish  
explorative work c e r r i e d  on i n  no r the rn  Arizona. Thc Fopis  
accepted C h r i s t i a n i t y  sometime before  1025, and t h r e e  mis s ions  
a r e  known t o  heve beer. h i l t .  R'e know tht F r q ~  Frfincisco P o r r a s  

!q worked f o r  mar.? y e a r s  axon,; them, only t o  be poisoned n t  Axntobi 
lLJa i n  1033. T h i r t y  yen r s  la  t o r  Gover-;or Pe'iirtlosa v i  s i t ed  t h e  v i l l ~ g e s .  

'In lo80  the  four F r 6 n c i a c ~ n  rr. issionnries r e s i d e r t  t h e r e  met dee t h  
in the e r e c t  r e ~ o l t  of t i :nt  ) e a r .  Ilevcr ngair. were t l e  Tiovis 
brought cridor S o r r i s h  or Chri a  ti er? r a l e ,  e l  t!lnu&f, thqse  of Awe t o%i , 
did perrr,it n f r i a r  t o  bap t i ze  n few cllilrll-en in 1700, a c o ~ c e s s i o n  
which lefid t~ t h e  d e s t r u c t i o n  of t h e  e n t i r e  v i l l s g e  the  follorr!ng 
November, as we hove p o l ~ t c d  o l ~ t  abpve, ( l a )  

During tl ie fo l lowing  75 yea r s  r eco rds  e r e  meager. Thnre 
W R S  a m i l i t a r y  exped i t i on  under Governor CuSero i n  1701, and 
another  under Capts in  Bolcuir. i r ,  170t.r, followed by n t f , i rd  i x  1715. 
1n If$? two f r i a r s  v i s i t e d  t h e  v i l l ~ g e s  and h . h  Tewafi r e tu rned  
wi th  t h e n  t o  Kew kfer.5~0, Threo yenrs  l n k r  t,wo pndres  ~ n d  R -. 
s o l d i e r  v i s i t e d  d l  t h e  t o m s  arid c o l m t d d  ( ? )  10,9!!6 i n h o b i t a n t s .  
( l a  > 

I t  m s  i n  June 1775 (possibly '74) t h a t  Padre S i l v e s t r e  V. 
Eace lan te  s p e n t  e i ~ h t  dqrs i n  the  v i l l q e s  i n  a  vflin ~ t t a m p t  t o  co 
beyond t o  tho  Ri o Grand de Cosninor; -- tho Colortido. ( l a  ) He i e 
sa id  t o  heve counte*.l ?'1,91; ?io:>is a t  t h a t  t,i:.?e, 97d 3C,)7(: s T . ? ? P ? .  (I-) 
Evidence seems c o n c l u s i w  t!m t, t h i s  nn 3, subsequent jovr~le-,*!; kt!:- '. 
h j r  w e l l  t c  the n o r t l  ~ n d  e n s t  of t he  L:rt.le Cnlorqdo. 



Our s e a r c h  through t h e  h i s t o r i o e l  r eco rds  o f  nenrly two , \  

c e n t u r i e s  i s  a t  l c s t  rewarded wi th  t h e  follcnrring e n t r y  i n  t h e  
f 
;. i 

d i a r y  o f  tho g r e a t  and good Padre Franc isco  ~arce ' s ,  under d ~ t e  o f  I I 

i 
June 28, 1770. "I t r a v e l e d  t h r e e  and a h ~ l f  l eagues  ---- and I 
a r r i v e d  at t h e  Rio J ~ q u e s i l a ,  and I c a l l e d  i t  t h e  R i o  rte Sen Pedro. t 

( ~ i e u t .  A. W. Whipple, i n  R b r i e f  word l i s t  f rom t h e  Yurn~n lan- 
guage gives "b-qua-e l -ce ln  as. t h e  narne f o r  t h e  Gi l a  River. Elaa- 7- 
where t h i s  aame word has bee11 wr i t€en  "Hsfl-qua-si-il-la", The 
similarity betffoen t h e s e  two and  t h e  p a d r e ' s  " ~ a q u e s i l a "  i a  a t r i k -  
ing. He had reoent l j t  been among t h e  Yumas and had w i t h  him a f ew  1 , .  
Ind inn  ee rvan t s .  The name i s  d e f i n i t e l y  n o t  Spanish except  i n  
s p e l l i n g .  Re b e l i e v e ,  t he re fo re ,  t h n t  i t  l a  Yuman; i t s  meaning 

i 
we have n o t  e s c e r t a i n e d *  Padre Font ' s  nap of 1777 g i v e s  Jaquesua; 
Bancroft ,  Jaquevi la .  ) I t  was runc ing  uatc~r enoughn, Garoels con- 
t i n u e s ,  "bu t  very d i r t y  and r e d ,  t h a t  could  n o t  be drunk; b u t  i n  
the p ~ o l a  of t h e  bo rde r  of the r i v e r  t h e r e  m s  good vmter. T h i s  
r i v e r  runs  t o  t h e  wes t n o r t h n e s t ,  and u n i t e s  w i t h  t h e  R i o  Colorndo 
a l i t t l e  b e f o r e  t h i s  pas ses  through the  Puerto de  Eucarel i .  
 r rand Canyon.) The bad of t h i a  r i v e r ,  a s  f c r  a s  t h e  confluence, 
i s  A t rough of s o l i d  rock ,  very  profound and wide a b o u t  a  s t o n e  '8 

throw ( ! ), and on t h a t  account impassable  even on foot; wherefore 
w i t h  much t r a v a i l  d i d  I e n t a r  i n t o  s a i d  bed of t h e  river, fo l low-  
i n g  down s trough no t  s o  profourld,  h he graben v a l l e y  d iscovered  
by Reiche, and mentioned e a r l i e r  i n  t h i s  r e p o r t ?  ) i n  t h e  d i r e c t i o n  
e&.or thwe~t .  ( ~ e  h d  l o s t  h i s  compass s eve ra l  weeks e a r l i e r ,  and 1 
h i s  d i r e c t i o n s  a r e  n o t  always a c c u r a t e . )  I n  t h e  af ternoon,  h ~ v i n g  
a ros sed  t h e  r i v e r ,  and e n t e r i n g   noth her s i m i l a r  cajon ( the  Xoen- 
kopi wash) I t r a v e l e d  e i g h t  l e n p e s  north and e a s t  -0 -  ." ( l ea  ) 

I 

Garce's aeens t o  have been  using a leegue of abou t  2.75 miles .  

Padre Garc6s must h ~ v e  l e f t  t he  wash and c u t  e c r o s s  count ry ,  
even t u ~ l  ly reencountor ing  the Yoenkopi, down wh l c h  R sudden f l o o d  
WR R running  so t h a t  he  mistook i t  f o r  h i s  R i o  de sdn Pedro ( ~ i t t l e  
~ o l o r n d o ) .  Ile reached t h e  s i t e  of the pre3en.t  puohlo o f  Moenkopi, 
found t h ~ t  t h e  Hopis from Oraibi  had corn f i e l d s  t h e r e ,  m d  took  
n o t e  of  the ru ined  pueblo on t h e  mesa on t h e  south s i d e  of t h e  
wash. From the re  he went by way of  t he  Hopi t r a l l  t o  O r ~ i b i ,  
+era  hta was most unwelcome, ~ n d  was r e f u s e d  food and lodging, 
Ue d e s c r i b e s  the I n d J ~ n s  r e t u r n i n g  k o m  t h e j  r f i e l d s  w i t h  "hoes, 
h a t c h e t s  and and d l h b l o s w ,  mentions a c o r r a l  i n  whioh w e r e  "about  
three f l o c k s  of akAeopW, and s p e ~ k s  of ' t h e  g r e a t  l eng th  of Ule 
O r a i b i  v a l l e y ,  w i t h  ex tens ive  f i e l d s  of corn.  

I t  i8 i n t e r e s t i n g  t o  note,  i n  pas s ing ,  t h ~ t  Garc68 began 
t h e  long  r e t u r n  journey t o  h i s  San Xavier Mission, near  Tucson, 
on J u l y  I,, 177u, o n  vhirh d ~ y  t h e  Hopis requested him t o  depa r t  
i m e d i a t e l y ,  thus d o c l a r i n g  t h e i r  independence from Spaniah and 
C h r i s t i a n  r u l e  a t  a lmost  t h e  same i n s t a n t  t h a t  the t h i r t e e n  

1 
, . 

? * " S a l t  River".  (54b) The river i a  s l i g h t l y  b r a a u s h .  
I - ... '. 



. . . . 
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c o l o n t e s  were d e c l a r  iug t h e i r  independence from' England and e  atab-  . l i s h i n g  a new na t ion  ' i n  which t h e r e  could be  r t . l ig , ious  freedom. 
8 .  

~ o v e n b e r  of t he  same y e a r  found ~ e c a l a n t e  r e t u r n i n g  from 
exGloring Utah i n  an a t t e m p t . t o  f i n d  e  new r o u t e  t o  f i e  C n l i f o r n i a  
Missions. He rece ived  food b u t  no s h e l t e r  f rom the Hopis, 

I n  September, 17130, J u ~ n  Bat i t is ta  dd Anca, Governor o f  New 
. . 

Mexioo, having heard tha t  the  Hoyio wero i n  despera te  s t r n i g h t a ,  
s e t  o u t  from S m t a  Fe ' to  give them a i d  and make an e a r n o s t  e f f o r t  , '  

t o  o b t a i n  t h e i r  submission t 0 . t h . j  Spnniah crown. Word had come 
t h a t  f o r t y  f e m i l i e s  were rvill ir .6 to  be moved t o  New ~ e x i c o  i f  he 
would pe r sona l ly  supe rv i se  t h e i r  a t g r a t i o n ,  A c c m p ~ n i e d  by: F a t h e r a  
Fernandez and Oarcik and n m i l i t a r y  e a c o r t ,  he v i s i t e d  dl t h e  
t o m s ,  f i nd ing  two of them completely abandoned. ,Upon h i s  a r r i v a l  
he l ea rned  t h a t ,  j u s t  f i f t e e n  days hofore,  t h o  f o r t y  f tun i l iee  had 
 bee^ d r iven  by hunger t o  go i n t o  t h e  Navajo country. The men 
were k i l l e d ;  t he  women and c h i l d r e n  enslaved. Condjt ions i n  t h e  
v i l l a g e s  were almost  unbelicv#ably bad. . For t h r e e  long  yenrs  t h e r e  
had been no r a i n .  O f  t h e  7b94 people E e c ~ l a n t e  had counted i n  . 
1775, t he re  r e m i n o d  only  798. Deaths were said t n  have t o t n l e d  
6698 because of t h o  conhimd in roads  of  f a m i n e ,  s m ~ l L ~ o x  and 
N~vajo-Yuta r a i d s .  Only 300,shoep wero l e f t  from an es t imated  
?O,@OO. There mre f i r e  horses ,  and no c a t t l e .  (20a) Although . 
t h e  Hopis expected t o  h ~ r v o o t  l e s s  tlim 000 bushe l3  of c o n  ~ n d  
beans ,  t he  proud c h i e f  of O r ~ i b f  re fused  t o  sur render  t o  e j t h e r  
n f  o r e i ~ n  king  or R f  oreit;n god. He would n o t  a c c e p t  t h e  food 
oCfered ~ i n c e  ho had nothinp; t o  g ive  i n  r e t u r n ,  ~ n . 3  f i r m l y  main- 
t ~ i n o d  t h e t  s ince  h i s  people seemed d'oomod t o  e n n i h i l a t i o n  .they 
p r e f e r r e d  t o  p e r i s h  i n  t h e i r  o m  h'ones wh i l e  s t i l l  l o y a l  t o  t h e i r  
onn gods. He sa id  t h a t  he woj~ld  s tand  i n  t h e  w ~ y  of no  one who 
oared  t o  l eave  tkie country,  ~ n d  con.sequently some t h i r t y  f e m i l i e s  
r e t u r n e d  with Anza and were s e t t l e d  i n  Kew Mexico. I t  i s  s a i d  
t h a t  the  Hopis blarnod t h e i r  unkind t rea tment  of Garce'~ for d l  
t h e i r  miofortunes,  and t h a t  t h e i r  p r e s e n t  h o s p i t a l i t y ,  fo r  -which' 
they  have bec~mo famous, i s  t h u s  accounted f o r ,  From t h e  t i n e  o f  
hnzaf  s v i s i t  u n t i l  t h e  end of Spanish end Mexican r u l e  l i t t l e  o r  
c o t h i n g  nore i s  known of  Hopi h i s t o r y .  ( l a  ) & (20a) 

O u r  s t u d y  of t h e  h i s t o r y  of t h e  L i t t l e  Coloredo from 15h0 
t o  1780 l e a d s  us  t o  t h e  conolusioh t h e t  t h e  stream, throughout  t h e  

' 

e n t i r e  Spanish per iod  c a r r i e d  l e r g a  q u n n i t i t i e s  of  s i l t ,  a f a c t  , 

which i s  thoroughly  impressed upon us by e f i r ly  nnmes bestow'd 
upon it, as  we l l  as by the  d e f i n i t . ~  s ta te r ren t8  o f  the  writers of 
t h e  dey. Althougl! Cdrdenas, f i r s t  t o  c ross  i t  i n '  h i s t o r i c  
t ime:- ,  l e f t  no r eco rd  o f  the r i v e r  'which haa as y e t .  ber-n, di.L.covar&d, ' 
Coronado, CastaEeda, J n r m i i l l o ,  Espe jo ,  Luxtin,# Farfcr l ,  . Salrr.or6n . , 

a n d  Garre? n l l  ri,ention it, and f o u r  of the eight:  cnall t i t t en t ion  
t o  then redness  of  t h e  L i . t t l e  Colorado or  one of i t 8  p r inc . i?e l  
t r i b u t a r i e s .  

. . 



Pile doubt t h s t  t h e  fanning  of t h e  Hopi o r  ths Zfii oan be 
blemed f o r  the  r ap id  e r o s i o n  dur ing  thoee  o e n t u r i e s  of Spanish 
r u l e .  Methods o f  f ~ m i n g  then  were e s s e n t i a l l y  those  i n  use by 
Hopi, Zuiii and ~ a v a j o  today, !Phe plow, un le s s  used wi th  almost 
i n f i n i t e  wisdom, i s  one of e r o s i o n ' s  most p o t e n t  ~ l l i e s  -- but  
p l m  were unknown t o  t h e  farmers o f  the  Pueblos w d ,  q u i t e  ' 

f o r t u n n t e l y ,  a r e  l i t t l e  used by them even now. 

For c e n t u r i e s  tho L i t t l o  C o l o r ~ d c  Basin has been s i c k  sith 
a s e v e r e  case o f  chronic e r o s i o n ,  an i l l n e s s  which has f r e q u e n t l y  
become acute  after prolonged drought  o r  an overdose of animals.* 
Todny we a r e  obvious ly  wi tnes s ing  t h e  n e a r l y  d i s a s t t r o u s  e f f e c t s  
produced by a  combination o f  t h e s e  two i r r i t a n t s .  

THE LITTLE COLORADO BASIS UNDER AUERICU 
hULE 

There is  l i t t l e  t o  b e  s a i d  about  t h e  L i t t l e  Colorado Basin 
from Governor Anza's b r i e f  v i s i t  t o  t he  Hopis i n  1780 u n t i l  S i t -  
greRves exped i t i on  o f  1651. Spanish  r u l e  was d e f i n i t e l y  on tho 
m e  i n  Arizona and New Mexico as  e a r l y  as  1811, and f i n a l l y  
ceased  e n t i r e l y  wi th  t h e  end of t h e  ldexicm war f o r  independence 
i n  1821. 

J u s t  4 y e ~ r s  l ~ t e r ,  , i n  t h e  f a l l  of 1825, Anerican t r a p p e r s  
en t e red  n o r t h e r n  Arieontl, F i r s t  among these  were Jamas Ohio P a t t i o  
and h i s  f a t h e r ,  b u t  before  long t h e y  were fol lowed by auch famous 
i n d i v i d u ~ l s  a s  K i t  Cerson, Antoine Le row,  Ewing Young, and "Old 
B i l l n  Williams who was one o r  .tho b e a t  t r a p p e r s  find g r e n t e a t  t r ev -  
e l e r s  i n  s r e s t l e s s  age, Northern Arizona, i nc lud ing  t h e  t r i b u -  
t ~ r i e a  o f  t h e  L i t t l e  Colorado, beeam t o  have been abundant ly 
supp l i ed  wl th  begver and bear ,  wh i l e  o t t e r  and o the r  v ~ l u e d  f u r  
b e a r e r s  6 1 0 0  tempted t h e s e  hardy e x p l o r e r s  t o  peraue t h e i r  i l l e g a l  
t r e p p i n g  i n  a  Tory dengerous land .  Thei r  b u s i n e s s  o ~ l l e d  f a r  
f o r t i t u d e  --- i n t e s t i n a l  find o therwise  -- r a t h e r  t h n  f o r  l i t e r a r y  
genius ,  and t h e i r  r eco rds ,  w i t h  r a r e  except ions ,  b s e  n o t  come 
down t o  u s  becauae they  were never  wr i t t en .  Perhapa t h e  f i n e s t  
c o l l e c t i o n  of no te s  eny of t he se  men e v e r  made was deat royed  i n  
R S t .  Louis f i r e  as  t h e y  were being prepared  f o r  pub l i ca t ion .  
They were t h e  work of Jededish Smith who had slrendy met dea th  an 
t h e  Cimarron i n  no r the rn  New Mexico, t h e  v io t im  of Cor,anches,(3ba) 

I n  18% a t r a p p i n g  p a r t y  o f  some 200 xen workingfbr  t h e  Rocky 
Mountain Fur Company may have crossed the  r i v e r  j u s t  below Leupp 
a s  t hey  made t h e i r  way from B i l l  Piillituns Fork t o  t h e  Hopi v i l l a g e s ,  
where t h e y  plundered t h e  gardena and s h o t  15 or 20 Hopis who ob- 
j ec t ed .  (la) 



Long before  any  of ou r  government- f inanaed s c i e n t i  f i c  
e x p e d i t i o n s  reached n o r t h e r n  Arizona eve ry  r i v e r  rrnd mountain 
i n  t h e  a r e a ' m s  i n t i m a t e l y  k n m  by t r appe re .  What a v a a t  s t o r e  
of  p e r t i n e n t  informetion they could  have l e f t  us  &bout c o n d i t i o n s  . 
dur ing  the  second q u ~ r t e r  o f  the h a t  oentury  ! Since  they  f a i l e d  
t o  do s o ,  r e  Are fo rced  t o  s k i p  ehead t o  t h e  18501s before  we 
again f i n d  c a r e f u l  records .  

I n  1846 t h e  United S t a t e s  b c g m  8 m r  a g a i n s t  Mexico f o r  
t h e  acquj a i t i o n  of new t e r r i t o r y .  In  148 New Mexico and n o r t h e r n  
Aricona onme under t h e  Amerioan f l a g ,  f i e  gold r u s h  of fb9 
brought  thousands of people aorooa t h e  s ta te ,  b u t  the u,a:ority 
of them paesed mouthwest f rom Zu5i i n t o  the upper Qila and conee- 
qusn t ly  mere ly  c u t  through t h e  edge of t h e  L i t t l e  Colorado Basin. 
O c c a ~ i o n n l  p a r t i e a  seem t o  have beoome oonfused, o r  f o r  o t h e r  
reasons  fo l lowed down the  r i v e r  e e  f a r  a s  Leupp, where a f e w  of 
them l e f t  t h e i r  mmes carved i n  a o f t  eandstone a few miles west  
o f  that tm. 

The S i t g r e w m a  Expedi t ion  

On September 2b, 1851, an e x p e d i t i o ~  a a t  o u t  from ~ u z i  
under Capta in  L. S i t g r e a v e s  a i t h  o rde r s  t o  fo l low t h e  ZuZi, L i t t l e  
Colorado a n d  Colorado R i v e r s  t o  t h e  Gulf o f  Ca l i fo rn i a ,  and  t o  
determine the head of navlga t ion .  Si tgreavea ma thoroughly d i  a- 
couraged w i t h  t h e  f i r s t  o f  t hese  s t r e m a ,  and e n t e r e d  i n  h i a  r e -  
p o r t  t he  f i r s t  day t h e  fo l lowing:  "The Z u 6 i  i s  a mere r i v u l e t ,  
and n o t  e n t i t l e d  t o  t h e  mme r i v e r ;  i n  most p a r t s  of  our count ry  
it would n o t  be d i g n i f i e d  with t h s t  of oree'x". 

The Captain 's  d i a r y  wes b r i e f  and a l lows  us  t o  quote  it a l -  
most i n  f u l l  frolr t h e  t i m e  the e x p e d i t i o n  raached t h e  r e g i o n  of 
t h e  P e t r i f i e d  F o r e s t  on September 28 u n t i l  it passed Grand F a l l s  
on Octobdr 8. Aa usua l  we have s e e n  f i t  t o  add a few p s r e n t h e t i -  
o a l  r e m r k s .  The one included i n  t h e  n e x t  paragraph,  however, i a  
n o t  oura "out S i tgreavea ' .  

"September 28, Camp No. 5. -- Proceeding down t h e  valley, 
it widens o u t  i n t o  a broad p l a i n ,  which t h e  r e c e n t  profuae  r ~ i n s  
had mede s o f t  and muddy. To avo id  t h i s  we turned  off from the r i v e r ,  
and made o u r  way aoroae the high land,  b u t  gained l i t t l e  by t h e  
exchange, f o r  t h e  b oil was so l i g h t  and t h i n l y  covered w i t h  g r a s s  
t h a t  the mules sank t o  t h e i r  f e t l o c k s  a t  every  a b p .  The ground 
was a t r ened  w i t h  pebbles of  aga t e ,  J a s p e r ,  and ohaloedony, and 
maoseo of what appeared t o  have been :stumps of  t r e e s  p e t r i f i e d  i n t o  
j aape r ,  b e a u t i f u i l y  s t r i p e d  w i t h  b r i g h t  shade6 of red ,  ( t h e  pre-  
dominat ing c o l o r , )  blue,  wh i t e  and  yellow. The rook8 wore a:ay 
sa~dtstones, sometimes of a t l la ty a t r u c t u r a .  

lI September 30, Camp No. 7. -- The r i v e r  he re  runs through 



6eep end rocky uanyon, wkich we s k i r t e d  end c ros sed  below it 
t o  t h e  south  bsnk, f i n d i n g  the  p o u n d  much broken by ravir@s, 
which were only v i s i b l e  when we cane d i r e c t l y  upon them. ( T h l u  
sounds s t r a n g e l y  l i k e  f i n g e r i n g  arroyo8 t o  u8. ) Tfie surround- 
ing  soene ry  reeerzbled t h a t  of the nor thwes tern  p r a i r i e s ,  t h e  
country being b a r s  o f  t r e e s  and the  horizon unbroken, exoep t  in 
ono d i r e c t i o n ,  where a high coniaaP peak, tht had served  118 

eevr ral dnvs 88  a landmark, ver ied  t h e  uniformity of i t s  aut- 
l j - . ~ .  ~ (camp m d e  a f e w  m i l e s  below S i l v e r  Creek, ) 

"October 1, C~mp No. 8. -- The r i v e r ,  winding t o  the north,  
gnve us  a e t r a i g h t  course acroae  the  h igh  lnnd,  s o f t  and sandy; 
aa u s b o l ,  and f r equen t ly  i n t a r a o c t e d  by deep r e v i n e s ,  untf 1 wu 
aga:n el ,countered it, flowing now between b l u f  +? snndy banks 

' 

f r i s p 6  w i t h  cotton-wood t r e o a ,  and presenting a t  length kha 
appearance of a r i v e r ,  b u t  a t i l l  w i t h  l i t t l e  miter in i t s  bed. 
(BY t a k i n g  the  cu t -o f f  S i tgreavea  had missed t h o  junc t ion  o f  the 
Puercc~ ; d t h  t h e  Little Colorado jus5  a b m e  Holbroo'i. Th i s  tri- 
butary  m s ,  of course ,  largsly reapons lb le  f o r  t h e  i n c r e a a e  i n  
the s i z e  of t he  r i v e r  whick the  c a p t a i n  no t i ced . )  * * * In 
the c o u r s e  of t h e  day ' s  maroh the  San Franoisoo mountains beoame 
v i s i b l e  t o  t h e  n e s t ,  and t o  the  n o r t h  s e v e r a l  a i n g u l a r  voloanfo 
peaks. ( c a s t l e  E u t t e s ,  o r  Hopi Buttes on p r e a e n t  maps.) 

"October 2, Csmp Wo, 9. -- The r i v e r  h e r e  reoe ivea  a 
t r i b u t a r y  knm among t r a p p e r s  ae Chevelon'e Fork, fron: one of 
t h a t  nnm who d i e d  upon i t s  banks from e a t i n g  s m e  poisonoue root. 
Their confluence produaes an i n t r i m *  l a b y r i n t h  of s loughs,  i* 
which m beoame involved,  and were f'oroed t o  encamp, not  . f i n d i n g  
an o u t l e t  wtil l ~ t e  i n  t h e  day.  h hey oamped on t h e  e e a t  bank 
of Chevelon Creek, ~ n d  n o t  f a r  from t h e  L i t t l e  Colorado,)  In 
eevera.1 p l aces  v e i n s  o f  f i b r o u s  gypsum were seen,  looking l i k e  
t h e  i o e - c r y s t a l s  t h a t  bu rn t  open t h e  ground i n  s p r i n g .  

"Octobar 3, Crmp No. 10. -- Our eourae r a a  h e r e  i n t e r r u p t e d  
by a d e e p  b ~ y o u  t h i c k l y  cnrergrom w i t h  ruahea,  and which, on  
a t tempt ing  t o  t u r n  it, weer found t o  l e a d  t o  a rooky r av ine  o r  
oaiion u t t e r l y  impassable ,  ( c l e a r  Creek. The pueblo of Homolovi, 
abendo- 'd by t h e  Hopis In the 1b0018, was l o c a t e d  c l o a e  t o  t h i s  
plsce . r o a q u i t o e s  drove t h e  Indians out ,  The 'bayoun, aonaequent- 
l y  becomes more i n t e r e s t i n g .  ) VB r e t r a c e d  o u t  steps, t he re fo re ,  
2nd w i t h  muoh d i f f i o u l t y  recroaaed t h e  r i v e r ,  which, rngking a 
bend t o  t h e  nor th ,  winds through a broad  p l a i n  resembling t h o  
bed o f  a great lagoon from which .the wa te r  had j u s t  nubsidedl, 
leaving it sl imy and i n t e r s e c t e d  w i t h  f i a s u r e s  and o b e l s  t h a t  
of ten impeded our proereas .  Here and tho re  o n l y  a bush of t h e  
wild sag6 d o t t e d  i t s  su r f ace ,  and the sun-ounding h i l l e  appared 
equnlly d t ~ a t i t u t e  of vege ta t ion .  (Ev iden t ly  Capta in  S i tg reavsa  
m a  fo l lowing  i n  t h e  wake o f  a oonaidersb le  f lo&. On Septamber. 
28 hs had r e f e r r e d  t o  "the r e a e n t  profueo r a i n s R .  Rote partiou- 
l .arly h i s  r e f e rence  h e r e  t o  " f i a ru r s s  m d  c h n n a l a " .  Cottonarood 
Wash was pasaed unnot iced ,  and 80011 a f t e r w a r d  t h e  p a r t y  a roseed  



I 

t o  t h e  e a s t  s i d e  o f  the river, making a  o m p  R few miles below 
t h e  Cottonwoodf B j unc t ion  w i t h  the L i t t l e  Colorado. ) 

nOctober 5, Camp No. 12. - a -  The coun t ry  on t h e  n o r t h  bank 
p r e s e n t i n g  t h e  same appearance of d e s o l a t i o n  as f a r  as the eye 
could  d i s c o r n ,  we ega in  c rossed  t h e  r i v e r ,  ad, pass ing  on t o  
h ighe r  ground, encmped on a bayou near  the odge of the v a l l e y ,  
(poss ib ly  *he Hopi Cross ing  WRS used ,  and t h o  "bayoun may have 
been the l e h  s!lom! on m n y  maps a b o u t  12 mi:Les s o u t h e e s t  of 
Leupp, b u t  ma more probrtbly 'he area known :Later as *Slough 
Bendn, t e n  o r  twelve  - 119s up the r i v e r  'from Leupp. This oamp 
was No. 11, made October 4. On t h e  map accompanying S i tg reavee (  
Report  i t  i s  shorn o n  the  r.orth bank  of t h e  L i t t l e  Colorado, 
E i t h e r  t he  car tographer  is i n  e r r o r ,  o r  S i t g r e a v e s  f a i l e d  t o  
mention en~" .e r  c r o s s i n g  o f  the r i v e r .  ) The grass  upon t h e  h i l l s  
m s  i s v a r i a t l y  b e t t e r  and more abundant t h n  on t\e r i v e r  b o t t o ~ ~ ,  
bu t  t h e  absence of wood a n d  wnter i n  such p l n r  IS general  l y  obliged 
ua t o  m k e  our  oarnps near t h e  r i v e r .  The muXss, p b r t i c u l a r l y  
t hose  of Ynjor  Kendriokts comaand, a l r eady  began t o  show s i g n 8  
of f a t i g u e ,  and t h e i r  backs to become g a l l e d  by t h e  aoddles." 
 here f o l l o m  a p ~ r a g r a p h  d i s c u s s i z ~ g  pack sadd le s .  Camp No, 12 
Beems t o  have been o ahor t  d i s tance  below Leupp, p o s s i b l y  st tho 
mouth of Cmyon Diablo.  Thie  t r i b u t a r y  seems t o  have been dry, 
end WPS n o t  inc luded  npon t h e  map o f  t h e  e x p e d i t i o n ,  nor mentioned 
s p e c i f i o n l l y  i n  the notes ,  Those r e f e r r o d  t o  i n  t h e  fol lowing 
n o t a t i o n  were belon T o l c h ~ c o .  ) 

"October 7, Camp No. 13. -- Many p r r c i p i t o u s  caiions were 
passed,  enc los ing  w i t h i n  t h e i r  wa l l s  of y e l i m  opndstone ( ~ a i b a b  
l imes tone)  c lunps  of amall cottonwood t r e e a .  Ridge8 of l e v a  and 
e b l a c k  d u s t ,  the d e t r i t u s  o f  the l e v a ,  ( c )ove r ing  t h e  ground i n  
mnny pliices,  i n d i c a t e d  our approach ti, a  voloanic  region. (The 
b lack  dus t  was composed of  small vo lcan ic  c i n d e r s  - s c o r i a e  - 
r ~ t h e r  t h ~ c  decomposed l ~ v n .  ) Near our camp, on t h e  bank o f  the 
r i v e r ,  were the  r u i n s  of s e v e r a l  s t o n e  houses,  which our guide, 
Mr. Leroux (Antoine Leroux, the t r a p p e r ) ,  s a i d  resembled t h o s e  
of the Moqui ( ~ o p i )  Ind ians .  ( ~ o s s i b l y  one o f  t h e a e  i s  the one 
which Mr. UcGregor excavated ,  t o  which we h v e  previous ly  mnde 
re ference .  ) Camp No. 13 was a  a h o r t  d i s t a n c e  above Grmd Fa l l s .  ) 

"October 8, Carcp No. 14. -- About a  m i l e  below the  l a e t  
carr,p the r i v e r  f a l l s  over a succesaiort of h o r i z o n t a l  l edges  of 
sandstone ( ~ a i b a b  l imes tone  ), forming a  b e a u t i f u l  cascade  rand 
F a l l s )  of one hundred t o  one hundred and twenty f e e t  in v e r t i o e l  
h e i g h t ,  and c o n t i n u e s  on a oourse through a o a h n  o f  t h a t  depth, 
the genera l  l e v e l  o f  t h e  banks rermining t h o  same." (b7a) 

The S i t g r e a v e s  Ex7edi t i on  continued w e s t m r d ,  l t n v i n g  the 
canycrl of t h e  L i t t l b  Colorado, d i soover ing  Rupatki and  C i t a d e l  
r u i n s ,  and p n s s i n ~  a1 ong t h e  north and west  s ides  o f  the San 
Francisco  Peaks. The account  of t h e  journey from Grand F a l l s  t o  



the junc t ion  of t h e  G i l a .  and  the Cclorado i s  b r i e f ,  b u t  f i l l e d  
w i t h  e x o i t i n g  i n c i d e n t s  and decidedly n o r t h  reading.  

Dr. S.  W. Woodhouae, rurgeon and n a t u r a l i s t  t o  t h e  axpedi- 
t i o n ,  i n  w r i t i n g  of the c o n d i t i o n s  along t h e  L i t t l e  Colorado f rm 
Holbrook tLo Grand F a l l s  s t a t e d ,   h he vege ta t ion  a long  this e t ream 
y a r i e e  b u t  l i t t l e .  As ore approached the San F r s n c i r c o  mountain, 
the cotton-wood (P. m o n i l i f e r s )  beoame more abundant;  a l s o  cednrs  
a l o n g  d i f f e r e n t  p o r t i o n s  o f  our route .  * * * Gramma-grasaes were 
found a l o n g  d i f f e r e n t  por t ionn  o f  the n l l e y ,  i n  some p l a o a  
q v i t e  abundsnt." (%a) 

The Tfhipple Expedition of 1853-h 

Only two y e a r s  a f t e r  the S i t g r e a v e s  Expedi t ion  journeged 
down the L i t t l e  Colorado there oame ano the r  government-finanoed 
group of e m l o r e r a ,  eng inee r s  and s r i e n t i s t e ,  t h i s  time under 
t h e  command of L i e u t .  A. W. Whipple. The purpose W P ~  t o  d i s c o v e r  
p, r a i l r o ~ d  route  from the  Mississippi t o  t h e  Pf ic i f ic ,  fo l lowing  
e s  nea r ly  as p o s s i b l e  the 35th p a r a l l e l .  

"The Colorado Chlqui t o n ,  he wrote i n  h ia  p r e l i m i n a r y  r e p o r t ,  
"is a stream s m r ~ l l e r  than t h e  Gila (Nhich Whipple hnd explored a 
few yeare e a r l i e r ) ,  b u t  s i m i l a r  in  many r e spec t s .  The bank8 a r e  
f r i n g e d  w i t h  cotton-wood; t h e  v a l l e y  i 8  diq, the  s o i l  r i c h ,  and 
t h e  g r a v e l l y  r i dgea  covered wi th  f r a o e n t a  or p o t t e r y  among ruina 

On May 14, 1853, Secretary of h r  Jefferson Davie gave 
Whipple h i s  i n a t r u c t i o n a ,  a amall s ec t ion  of which we quo te .  
"Great a t t e n t i o n  nil1 be g iven  t o  c o l l a t e r a l  b ranchte  of sc ience  
which more o r  l e s s  d i r e o t l y  e f f e o t  the s o l u t i o n  of the ques t ion  
of t h e  l c c a t i o n  f o r  the prc??%md r a i l m y :  the n a t u r e  of the 
rook8 and s o i l s ;  and  means of o b t ~ i n i n g  water  on a r i d  p l a i n s  -- 
whether by t a ~ k s  o r  a r t e s i a n  wells; the produots  o f  the country, 
animal ,  mineral  and  vege tab le ;  i t s  2opulati  on and r e a o u r c e s ;  i t a  
supp ly  of t imber a n d  o ther  m t e r i a l  for t h e  c o n s t r u c t i c n  of a 
ra i lway;  t h e  l o o a t i o n ,  cha rac t e r ,  habi t s ,  t r a d i t i o n  and language 
of t he  Ind ian  tribes." I t  w a s  suggested t h a t  Xhipple should  
aubmit h i s  r e p o r t  non or a f t e r  the f i r s t  Monday o f  February next",  
He w a s ,  t h e r e f o r e ,  expec ted  t o  o rganice  an exped i t i on ,  su rvey  m o r e  
t h a n  a thousand miles of Line  f o r  a ra i lway -- leas t  d i f f i c u l t  
s e c t i o n s  b e i n g  akipped -- and i n  a d d i t i o n  c o l l e c t  i n  nine mor,ths 
in format ion  which a ecofe o f  men could  n o t  have obta ined  i n  ca 
many yeers. IIi8 r e p o r t  was not r e a d y  on February'  s f i r s t  Monday, 
b u t  i n  Rn ~ s t o n i s h i n g l y  short time it was submit ted.  I t  i s  Bur- 
p r i s i n g  t o  f i nd  it a r i ch  mine of in format ion  i n  all the depar t -  
ments he naa expected t o  i n v e a t i g a t a .  
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of a n c i e n t  1 ndian  pueblos.  Driftwood here  i s abundant,  ind ioa-  
t i n g  ocoasional  f r e s h e t s ,  and  p l e n t y  of t i m h r  n e a r  the souroea 
of t h e  r i v e r  * 

The e x p e d i t i o n  reached  the L i t t l e  Colorado n e a r  i t 8  junc- 
' t i o n  with the Rio Pueroo on Deosmber 3, 1 8 5 3 ,  Wlipple 's  enthu-  

s i a s m  for  t h e  oount ry  c o n t i n u a l l y  -opa out i n  h i s  r e p o r t ,  a  
p a r t  of which we quote here ,  with ou r  o m  r e m r k e  i n  parenthea ie .  
We f i n d  t h e m  i n  t he  Holbrook area. 

"December 3, Camp 77. -- * * * Prom t h e  en  t r anoe  t o  the 
VIk ~ ~ ' l l e y  r e f e r r e d  t o  ( ~ j . t + , l e  ~ o l o r a ~ u )  we t u r n e d  westward * * * 
( a n d )  f i n d i n g  nwnerous lagunce of f r e e h  w a t e r  and good gramna, w 
camped, * * * The advantages  of this country f o r  g rac ing  cannot  
w e l l  be aurpasaed. V i t h  two hundred mules, bes ides  bee f -oa t t l e  
and sheep, we a r e  a b l e  t o  canp where we p l e a s e ,  wi thout  fear of 
the mint  of  grass .  Formarly Nec khxioo, aooord ing  t o  G, sgg, ex- 
p o r t e d  annua l ly  500,000 aheep for. nu t ton  alorla.  * * * t h e r e  
s c a r c e l y  need  be a  l i m i t  t o  the nurnber t h a t  may graze upon t h i s  
r eg ion .  Nature has f u r n i s h e d  g r a s s ,  s u f f i c i e n t  water, and a 
cl ime te f avo rab le  t o  t h i s  purpose . " 

On December 5 they onmped upon end nemed h'i,erauxts fork", 
j u s t  west o f  Holbrook, nnd r eoe ived  news o f  a h o r r i b l e  epidemio 
of smallpox which hRd swept m a r l y  every m l e  a d u l t  from t h r e e  
Hopi pueblos. *1n one r e m ~ l n e d  o n l y  the  cac ique  ( c h i e f .  ) and a 
s ing13  man f rom a hundred wer r io r s .  They were dy ing  by f i f  t i e 8  
par day; and the l i v i n g ,  unable t o  bury the dead, hRd thrown them 
down the s t e e p  s i d e s  of t h e  l o f t y  mesas upon which t h e  pueblos 
e r e  b u i l t . "  ( U n t i l  very r e c e n t  y e a r s  the Hrtpis f r equen t ly ,  i f  
n o t  h a b i t u a l l y ,  d id  n o t  bury t h e i r  dead. I 

"December 6, C e ?  7b. -- Oul. Z 6 i  guidr\s Left us t h i s  
morning to r e t u r n  and the  survey proczeded al.ong the r i g h t  bank 
of t h e  r i v e r  for f i f t e e n  mi l ea ,  S e ~ i  r a l  d r y  d i t c h e s  we're orossed,  
the banko of d i c h  it was neces sa ry  t o  cu t  Gown, t h u s  c r e a t i n g  
a  few h a  '8' d e t e n t i o n .  (Arroyos a r o  of ten  dry d i t o h e s . )  * * * 
T - h e D l ,  but  r-apia; it; 
.alarzr, * * * The s t r eam I s  now sma l l ,  bu t  r a p i d ;  i t s  wa te r s  a re  
f r e s h  and c l e a r ,  and s u f f i c i e n t  fo; the i r r i g a t i o n  o f  a  oonsider-  
ab le  po r t ion  o f  the low l a n d s  t h a t  border  it.  he Mormons 
dereloped t h i s  i n  t h e  t70ts  i n  the Joseph C i t y  r eg ion .  ) I t s  
s inuous  cour se  through the bottoms i s  marked by a smll . l ine of 

. alamos (Cottonuoods ) , The g r a v e l l y  ~ r a i r i e s  t h a t  bound t h e  val- 
l ey  a r o  i n  p l a c e s  t h i n l y  sp read  w i t h  gramma; i n  o t h e r a ,  bar ren .  
(1t seems p o s s i b l e  t h a t  t he  pre:n-ce of permanent w a t e r  i n  t h i s  
s e c t i o n  mny have caused n a t i v e  e n i ~ n l a  t o  overgraze  t h i s  area 
dur ing  some p n r t i c u l ~ r l y  s eve re  d rough t , )  



, "December 7, Camp 80 -- * * * Sand and l i g h t  s o i l ,  l ike 
1 

\,. ashecl, rendored t h e  journey heavy f o r  t he  wagons. F ind ing  a 
f a v o r ~ b l e  spot we camped e a r l y ,  having made 8 1/2 m i l e s .  * * * 

"December 8, Camp 81 - - Plodding a l o n g  through eand and 
l i g h t  s o i l  -- aomt imeu threading  t h e  wide v a l l e y ,  at o thn ra  
c r o e s i n g  gravel r idges  t h a t  bounded it 7 -  we made f i v e  milea and 
encb;?ed.  Yo had o r o ~ s e d  the  deep b e d  of a well-wooded t r i b u t a r y  
flowi:.lg f r ,m t h e  n o r t h e a s t ,  c a l l e d  Cottonwood creek. Nearly 
oppos i te  could be seen t h e  junc t ion  o f  an a f f l u e n t  fran the  south- 
e a s t .  ( C l e ~ r  c r e e k ? )  The Colorado Chiqui to h e r e  branchea i n t o  a 
neJd-work of channels ,  a l l  bordered w i t h  alemos. Below oamp is 
qui te  a fo re s t ,  ex t end ing  a b o u t  four mi l e s  down the v a l i e y .  From 
n high hi l l  two miles beck  frorr. camp t h e  r i v e r  can be seen making 
a g r e ~ t  bend, a n d  w e e p i n g  northward. * * * 

"December 9, Camp 62 -- At t h e  usuol h o u r  we l e f t  amp, 
end proceeded 8 mile end  a h a l f ,  near t o  the g r e a t  b e n d  i n  the 
r i v e r  where we encamped. Near by is t h e  remnant of a ru in  as 
e x t e n s i v e  na any yet  ae sn .  An i s o l a t e d  h i l l  of sandstone i s  the 
foundat ion  of t h i s  anc ieot pueblo." (54b)  This  ru in  w a s  doubt less  
Homolovi. In Hopi t he  name means P l e c e  of t h e  Breast-like Eleva- 
t ion .  (&) Ph ipp ie  mede noke o f  an a n c i e n t  scequin - i r r i g a t i o n  
d i t c h  - on the south  s i d e  of t h e  v a l l e y ,  and d e s c r i b e d  the L i t t l e  
Colorado a t  i t s  j m c t i o n  wi th  t h e  Cottonwood a s  "50 f e e t  wide,  
two end a half  f e e t  deep,  end f lowing between clayey banks a b o u t  
1 0  fee:'. i n  height t ' .  

The mu?es atsmpeded on t h e  n i g h t  of Deoember 9, c ~ u s i n g  a 
considecable  de l ay .  But  c:: .:he 13th an explor ing  p a r t y  went 
westward across  Tuoker F l a t  and before  r ~ i n  s topped t h e i r  p rogreas  
h a d  a l m o s t  reachsd  Canyon Diablo,  which gorge they d i s c o v e r e d  
and named the f o l l o w i n g  morning. Be s h a l l  r e j o i n  them there .  

" * * * But, f i n d i n g  no mean8 o f  c r o s s i n g  the canon w i t h  
our pck-mules ,  we fo l lowed t h e  r i g h t  bank f o r  a passage,  p ro -  
c e e d ~ d  t o  j t s  j u n c t i o n  w i t h  t h e  Bio Colorado Chiqui to,  and e n -  
camped about  k m t y - f i v e  mi les  n o r t h m s t  from where we l e f t  t h e  
wagons. (Down ';he r i v e r  a few mi les  f r m  Cottornmod wash.) The 
v a l l e y  i s  here wide, and t h i c k l y  c ~ v e r e d  wilk good-sized alamos,  r rue a t  the t.ime ~ e u &  was founded in  1L)Ot;.  ) The r i v e r ,  which 
we c ros sed  i n  o r d e r  t o  f i n d  a b e t t e r  camp-&& ound, i s  two and a 
h ~ l f  f e e t  deep, and f r a m  t e n  t o  twenty yards wide. I t  flows rap- 
i d l y ,  furnishing p len ty  of w a t e r  for  i r r i g a t i o n .  (some tilr,eu !) 
The oaiion'which i n t e r r u p t e d  o u r  march today h a s  been named CGon  
Diablo. Near i t s  junot ion  w i t h  tho r i v e r  v a l l e y  ms aeen  a g r e a t  
q u a n t i t y  of da rk  v o l c a n i c  &she 8, . '  he^ are s ti 11 t o  b e  seen,  ) 
and it I s  p o s s i b l e  that t h o  channel,  seemingly cut  i n  a level 
bed of dolomite,  my have  r e s u l t e d  f r o m  the deaomposi t ion of a 
t r a p  d i k e . "  (54b)  ( ~ u t  t h a t  i d  n o t  t h e  cam. ) 

On the 1 5 t h  P S  t h e y  made t h e i r  canp in t h e   foothill^ Rhipgle 
wrote,  r ram ma grnsa hne  been e x c e l l e n t  and abundmt over nearly 
t h e  whole of t h e  route  t r a v e r s e d  today". They had gone from C~nyon 
Diablo 's  mouth t o  the f o o t h i l l s .  



The Beale Expedi t ion  o f  1857 

The most b i z a r r e  e x p e d i t i o n  which eve r  raaohed  the L i t t l e  
Colorado Easin was probab ly  t h e  one headed by Edward F i  t c g e r a l d  
b a l e  t o  whom the  S e c r e t a r y  of War a s s igned  t h e  task of laying 
o u t  a wagon road from Ft. Defiance t o  Ca l i fo rn i a .  He l e f t  Z G i i  
V i l l a g e  on August 31 and a r r i v e d  a t  t h e  mouth of CBU~OII Diablo 
September 8, 1857. I n  h i s  o u t f i t  were st l e a e t  I& oamels, 
eaoh of which m s  b a r r y i n g  a load  of p r a o t i c a l l y  775 pounds of  
corn which had  beon purohesed i n  ZGi f o r  +he use of t h e  h o r s e s  
and mules on the  l o n g  journey t o  Cal i forn ia .  There were mom 
than 50 men on the  e x p e d i t i o n ,  and in the  wagon t r a i n  was a 
f i e r y  red ambulanoe i n  which anyone who took a iok  o r  was injure7 
might  r i d e ,  and thus  avoid de l ays  t o  which e a r l i e r  e x p e d i t i o n s  
had been subjec ted .  

As t h e  pa r ty  headed toward t h e  San Franc isco8  from t h e  
mouth of Canyon Dirblo on Sepumbac 9 Beale d i d  n o t  f a i l  t o  
n o t i c e  h i s  surroundings w i t h  t h e  usua'l cnre he gave t o  such  th ings ,  
find when camp !md again been m d e  he m o t e  t h e  fo l lowing  d e s c r i p -  
t i o n s .  "After  ascending f ram Ceno., Diabla,  we oame t o  a p la in  of 
v a s t  extent, and o n l y  bounded by San Francieco mountain ahead,  
and more d i s t a n t  ones ' t o  t h e  southward. To tho n o r t h  no th ing  - 
obstruoted t h e  view. This g r e a t  p l a i n  aeemed t o  aecend by a 
g r a d u ~ l  a lope  t o  t h e  westward u n t i l  i t  met t h e  baeo of  the g r e a t  
mounte4n of San Francisco.  A s  we t r a v e l l e d  over it, we found 
it o c c ~ s i o n a l l y  broaking i n t o  g e n t l e  v a l l e y s  and s m a l l  r a v i n e s ,  
b u t  a l l  easy and r o l l j a g ,  and  b e t m e n  them l e v e l  f l o o r e  o f  exten-  
s i v e  t ab l e - l and ;  t h e  whole covered t h i c k l y ,  as far  as t he  eye 
could  reach, wi th  t h e  r i c h e s ' t  crop of t he  most l u x u r i a n t  p-Rmma 
grass .  The e n t i r e  p l a i n  i s  covered with s t o n e s  and loose  pebbles ,  
and p a r t s  o f  i t  z i t h  m a l l  p ieoes  of l ava ,  and o o c a s i o n a l l y  massea 
of it i n  rocks ,  which a omstimes r each  the a l t i t u d e  of f i f t e e n  o r  
twenty f e e t .  A l toge the r  the  view, .the r i c h  green grass, '  the 
d i s t a n t  mountains, e.nd our moving oamp wagons, shoep, ho r ses  and 
camels made up a b e a u t i f u l  p ic ture ."  ( 2 a )  

May Humphreys Staoey,  a Pennsylvania l a d  of only 19 yeara, 
accomphied Beale. H e  kept  a j ou rna l  i n  which he made a lmos t  
d a i l y  e n t r i e s .  I n  it, under d a t e  of September 9, he wrote ,  "OW 
road l a y  over  a most be f iu t i fu l  r o l l i n g  oountry upon whioh t h e r e  
was p len ty  of grass ,  enough t o  supply t h e  m h t s  of a= unlimited 
numbor of o a t t l e n .  (490) 

I t  i s  n o t  o f t e n  t h a t  fo r tune  has favored us w i t h  two re- 
cords of a s i n g l e  e x p e d i t i m  i n t o  t h e  L i t t l e  Colorado oountry. 
Here, however, we hnve the d a i l y  impressions s e t  d m  by a 
seasoned t r a v e l e r ,  side by s i d e  w i t h  t h o s e  of a boy i n  h ia  ( t e e n s  



who was ma kin^ h i s  first l o n g  journey. 910 ~ i . 6 ; ;  *kit we might 
quote,  i n  f u l l ,  t h e  d i a r i e s  of t h e s e  two miters. They saw the 
v a l l e y  from Holbrook t o  b u p p  w i t h  t h e  g ra s s  a t  it8 v e r y  beat. 
Bea le t s  enthusiasm was unbounded, d e s p i t e  c l ay  whiah g ~ t h e r e d  
on the hoovoa of h i a  mules "like! snowballs". E i g h t  nonths l a t e r  
L ieu t .  Ives and D r .  Newberry came over much of t h e  s m e  ground, 
and  g ~ v e  a ve ry  d!.fferent p i c t u r e .  We f e e l  t h a t  we must t r e a t  
t h e  accounts  cf these f o u r  w r i t e r s  r a t h e r  f u l l y  -- wish t h a t  we 
might  p r e s e n t  t h m  h e r e  i n  t h e i r  e n t i r e t y .  

R r i t i n g  o f  t h e  L i t t l e  Colorado a t  i t s  j u n c t i o n  w i t h  t h e  
Puerco, just above t h e  p r e s e n t  town of aolbrook, Beele  s a i d ,  "1t 
m e  a d i sco lo red  end sha l low stream, some one hundred yard8 ot so 
from bank t o  bank; b u t  t h e  w a t e r  n o t  wider  tha- a s  many f e e t ,  and 
n o t  over a f o o t  i n  depth*. (S tacey  wrote,  " ~ r m  bank t o  bank 
i t  measures about  two hundred ya rds ,  The s t ream i t s e l f  i s  abou t  
twenty y a r d s  wide and v e r y  muddy'.) Beale continuad, con he v a l l e y  
of t h i s  r i v e r  i s  t h r e e  mi lea  acroes ,  and graas p l e n t i f u l  i n  the 
bottoms, as wel l  a s  on t h e  h i l l s ,  which e r e  q u i t e  low. There i s  
~bundfince of large cotton-wood t r e e 3  i n  the bottom, wkAch resem- 
b l e s  very n e ~ r l y  t h e  bo t tommf  the  Rio Grmde." 

Conxinuing northwestward t h e  fo l lowing  day they found mod 
ahundant on t h e  r i v e r  b u t  none on the  h i l l s .  "we t r a v e l l e d  t h i s  
morning nen5lyfive mi l e s  on a course  about  nor th  nor thwes t ,  and 

t 

c u t  down two er royos  t o  admit  passage of our aagons. We l e f t  
our b r e ~ k f ~ o t  camp  h his was on Manila VFash, near Joseph C i ty . )  
a t  noon and t r a v e l l e d  u n t i l  5, oross ing  over  many Rrroyos d ra in -  
ing  t o  t h e  r i v e r .   he underscor ing  i a  ou re .  
 he road ms p e r f e c t l y  l e v e l ,  ri t b  t i e  excep t ion  of t h e  
gullies, which we wori.-.d down wi th  d i f f i c u l t y . "  Next morning, 
approaching Cottonwood R'asb, "Our t r a i l  waa over a p e r f e c t  
l e v e l ,  b u t  t h e  rair.8 had rendered t h e  s t i f f  c l ~ y  s o i l  o f  t h e  con- 
s i s t e n c y  of  t a r ,  so  t h a t  i t  s tuck  t o  t h e  wheels i n  l a r g e  p i eoes ,  
and t o  the  f e e t  of t h e  mules l i k e  snow b a l l s .  * * * The v a l l e y  of 
t h e  r i v e r  bottom he re  i s  a b o u t  s i x  mi les  wide. On e i t h e r  alae the 
h i l l s  s lope  g radua l ly  t o  the  meadm land of  t h e  bottom, and, ascend- 
i n g  then, ex t ens ive  p l a i n a  spread  out f o r  g r e a t  d i e t encos ,  a l l  
covered w i t h  f i n e  grass." Beale found the  Cottonwood swollen ky 
t h e  r e c e n t  rains, and ~ b o u t  s ix  f e e t  deep, b u t  r i g h t l y  surmieed 
t h a t  i t  would be  nea r ly  d ry  a f t e r  t h e  r a i n s  ceaaed. Not b e i n g  
able t o  m o s s  it, they  follow.3d t o  t h e  junc t ion  w i t h  t h e  L i t t l e  
Colorado, which they fo rded  w i t h  very l i t t l e  d i f f i c u l t y ,  and 
a f t e r  going a mile  o r  two down etream "encamped near  a s i n g u l ~ r  
s t r eam coaing in from t h e  aouth. This  stream give8 no n o t i c e  o f  
i t s  e x i s t e n c e  u n t i l  you a r r i v e  d i r e c t l y  on i t s  bcnks, having  ne i -  
ther cottonwood t r e e s  nor  wi l lows  tl? warn one of  i ts  whereabouts ,  
I explored it f o r  some d i s  t ance  up, and found it i s s u i n g  a u t  of 



a rocky aafion wi th  precipi tous  sides.  The water is d e a r ,  * * * 
@here can be no doubt Beale had reaohed Clear creak.) 

Male eeema t o  have been an unusually keen observer, and 
hi8 deduotiona'are very f requent ly  excellent .  Aa he camped on 
tho bank of Clear Creek ho made a r a t h e r  serious miatake when he 
oonoluded, . "The o l i r a a t e  o f  this oountry i s  i>xoeedingly pleasant ,  
and from t h e  v a s t  quant i ty  of r a i n  t h n t  has f a l l e n  on us, I 
ahould suppose crope might be e a s i l y  ra i sed  without i r r igat ion. '  
Again he mentions t h a t  g rass  mas exce l len t  and most abundant. 

The next day, omped midmy between Wins1 m and Leupp, on 
the  aouth aide of t h e  r i v e r ,  and several  miles from i t s  b e a s  he 
wrote, "We hwe seen indicat ions  of t h e  g r ea t e s t  abundanoe of  
game for  t he  paat  t h r e e  days, (Eb had traveled from just above 
Holbrook t o  t h i s  camp 5n that time. From ,.olbrook t o  Cottonwood 
Wmh he was on t he  nor th  s ide  of the r i ve r .  Then he oroaeed t o  
the  aouth aide. ) Elk, antelope, and deer,  besides beavcrs and 
ooyotss i n  large  numbera." A l i t t l e  l a t e r  he wr i tes .  "The 
grass throughout t he  day has been moat abundant, and we hsve a m -  
a t an t l y  exolaimed, %at a atock country ! I have never men 
anything l i k e  it, * * * The river i s  i n  a igh t  on our l e f t  (~ld 
muat have meant r i gh t .  ), well wooded w l t h  cottonwood f a.nd aa far 
a8 one can aee, a l e v e l  country extends t o  the  ~ o u t h w ~ r d  and 
westrrerd, covered with g r a m  and bunch grass,' I n  a sucoeeding 
paragrapfi he aays, We have aeen deer and e lk  (today), and the 
f resh  t racks  of them are innumerable a l l  over the  valley." 

His courae from thia  point  t o  Canyon Diablo rras 'over a 
rruocesaion of level va l leys ,  divided from each other  .by gent le  
ridges of very easy grades,* generally a mere m e l l i n g  i n  that 
p r a i r i e .  A l l  of them were f i l l e d  with fine grasa, K i t h  t he  
excoption of bald p laces ,  o a l l o d  by the  Mexicans playas. These 
are always of clay, pe r f ec t l y  f l a t  and smooth, and for the most 
p a r t  hard and firm'. Theae playaa are e t i l l  very conapicuous i n  
th ia  aeation. An a t tempt  t o  encourage p l aa t s  to grow upon than 
by bui lding miles of oontour dikes has been made near  Leupp. 

A t  a point  about ten miles  eoutheast of Leupp, on a h r g e  
meua, he found the grass  so b a p t i n g  t h a t  he determined to oamp 
there f o r  breakfast ,  whioh had t~ be oooked with greasewood be- 
aauae there  was no other  fue l  at t h a t  disttmoe from i h e  r i v e r .  
A f  tar a r e s t  of four houra, during whiah the stook had a ahanoe 
t o  make t h e  most of the exce l len t  graae, the  journey was contin- 
ued ten miles i n  fos~r  and a h a l f  hours, to the . mouth of Canyon " Diablo, where t h e  par ty  enoamped, This pointu, wrote Beale, 
n i a  well  mnrkb: by ?our l i t t l e  red sandetone bu t tes ,  whi -h r i s e  
from the meadow near i t 8  mouth, and cannot be mistaken, as they 



a r e  of p e c u l i a r  form and i s o l a t e d  in  p o s i t i o n .  They a re  t h i r t y  
o r  f o r t y  f e e t  in  he ight .  * * * Today t h e  eo i l  o f  the t a b l e -  
lands has been t h e  aame as t h a t  of yesterday, ( c l a y  and  grave l ,  
mixed. ) That of  t h e  bot tom i s  sand and clay mixed. * * * Water, 
wood snd graes abundant." 

O f  t h i s  same day ' s  t r e k  young Staoey  wrote  r a t h e r  b r i e f l y .  
n Lef t  camp twenty minutes p e s t  f i v e ;  the road g e n e r a l l y  good a n d  

graes  aSundant, wntered from a pond on t h e  l i n e  of  maroh. Saw 
some ante lopes .  Camped t h i s  a f te rnoon n e a r  t h e  Cazon D i a b l o  and 
R i o  Colorado Chiqui to ,  Grass not  very good. Dis tance  n i n e t e e n  
miles." The underscor ing  i s  ou r s .  S i n o e  both w r i t e r a  agree  that  
g r a s s  was abundant dur ing  the  day, i t  aeens  obvious that Stacey  
was r e f e r r i n g  t o  t h e  grass immediately sur rounding  the mouth of  
Canyon DiaSlo.  S ince  t h e  topography o f  t he  r e g i o n  f orcad  t r a v e l  
t o  this  ? o i n t ,  we wonder i f  the c o n d i t i o n  there might  n o t  be 
t r a c e d  t o  a r e s u l t i n g  c o n c e n t r a t i o n  of l i v e s t o c k  over a long 
per iod  of  yeera. Beyond any  doub t  mounted Ind ians  had used t h e  
f o r d  a t  that p lnce  f o r  a cent : l ry  or more. 

As we po in t ed  ou t  o ~ r l i e r  , B8~le and Stecoy  aavr t he  L i t t l e  
Colorado Bnsln with the  g r a s s  e t it, b e s t .  They were b o t h  Penn- 
sy lvan ians ,  i n  f ~ o t  from t h e  same t om,  and t h e r e f o r e  t h e i r  ideas 
of what good g r a s s  was m u s t  have been very a imi l a r .  Todw the  
c i t i c e n s  f northc. n Arieonn o f t e n  spesk of the greaa being 
good in  an area which  seems u t t e r l y  desolate t o  a n  e a s t e r n e r ,  
Sb f e e l ,  t h e r e f o r e ,  that  t h e  g r a s s  r e a l l y  m s  e x c e l l e n t  frcrm 
Holbrook t o  Leupp and beyond, i n  September 1057. And such b e i ~ i g  
t h e  case, we a r e  convinced t h n t  the presence  of nmerous deep 
arroyos be  tween Holbrook and I~ ins low become , p a r t i c u l a r l y  s igni -  
f i c ~ n t  t o  tho s t u d e n t  o f  e ros ion .  There a r e  m y  who have assumed 
that where there  i s  a good cover of vegeta t ion ,  e u p e c i a l l y  of 
graes ,  such ~ c c e l e r a t e d  e r o s i o n  c a n  not  e x i e t , * ~ e r h a p s  it can 
n o t ,  but c e r t a i n l y  Ben i e  ' 8  observe t i ons  seem t o  i n d i a a t s  t h a t  i t  
o m .  

Having fol lowed B e ~ l e  down the v a l l e y  and westward t m r d  
the San F r ~ n c i s c o a ,  s h a l l  now come e a s t m r d  f r o m  the edge of 
khe timber t o  Canyon Diablo s mouth, and than make our owy by a 
devious rou te, up t h e  r i v e r  t o  Ninslou w i t h  Ives and Newberry. 
As we f i n d  them, l a t e  i n  A p r i l  1858, only e i g h t  months have 
passed since Beale and Stacey worked westward a c r o s s  a  coun t ry  
where " t h e r e  ms plenty o f  grass, enough t o  aupply t h e  wants  of 
an unlimited number of c a t t l e , "  
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The Ives  Expedi t ion  of  1857-8. 

On May 2, 1583, Espe j o  and Luxah reached t h e  L i t t l e  
Colorado. On gay 2, 1858, -- e x a c t i y  275 yeara l a t e r  -- L i c u t .  
Joaeph C.  Ives a n d  Dr. J. S .  Nenborry reached t h a t  same s t ream 
a t  about  t h e  aame plaoe. Coming from t h e  eaa t  on May 1, Espejo  
and Lua 'n had s topped  f o r  a s i e s t a ,  b e i n g  overoorne by drowainaas.  
Coming from the w e s t  on A p r i l  28, Ives  and  Newberry wers n e a r l y  
f rozen  by R b e l ~ t e d  b l i z z a r d  which overtook then  between t h e  foo t -  
h i l l s  nnd t h e  river',' and k e p t  them anowbound f o r  more than a day. 
Space permi ts  on ly  o c c ~ s i o n e l  v e r y  p e r t i n e n t  paragraphs f rom Ives 
Repor t  t o  b e  given here. P ~ r e n t h e s e s  a r e  ours, 

"Camp 85, Flax r i v e r ,  May 2. -- (camp 05, acccrd ing  t o  
Appendix B, was l o c o  ted a t  L a t i t u d e  35Ol7'5l .kn, Longitude 110°58t 
55.5". That ,  according t o  r e c e n t  F a i r c h i l d  e i r  m p a ,  i a  t h e  junc- 
t i o n  o f  t h e  Little Colorado and Canyon Diablo, F l s x  River i a ,  of 
cour se ,  t h e  former. ) The wide v a l l e y  of Flax r i v e r  oould be rec-  
ogni ted  a long way of f  by t h e  l i n e  of oottonwooda t h a t  s k i r t  t h e  
b ~ n k s  of t h e  atream. The r i v e r  is sma l l e r  than t h e  Colorado, b u t  
a t  this aeason, when the mter is  beooming high, much resemble8 . t h e  
o t h e r  a t  i t s  low stage. There a r e  t h e  same s w i f t  our ren t ,  ohoco- 
late oo lo red  water ,  shoals ,  snags ,  sand ba r s ,  and evidenosn of a 
o o n s t a n t l y  s h i f t i n g  channel. The wid th  oppos i te  t o  oemp i s  f i f t y  
ya rds ,  and t h e  d e p t h  f i v e  o r  s i x  f e e t .  The banks and bottom a r e  
composed of quicksand, and we h v e  been unable t o  f i n d  a f o r d .  The 
bottom l a n d s  are  i n  plaaes s e v e r a l  m i l e s  wide. Here and t h e r e  are 
t o  be found patches of a c o a r s e  g r a s s ,  which a t  t h i s  aeason i s  
green a n d  n u t r i t i o u s .  (Severa l  , k r i e t i e s  o f  Sporobolis  grow evon 
now i n  t h i s  area. ) 

"Before p-oceedinG w i t h  t h e  examinations nor t tmard ,  i t  be- 
came neceasary to l ook  i n t o  t h e  c o n d i t i o n  of  the  t r a i n  and s u p p l i e s .  
The i n s p e c t i o n  developed u n s a t i s f a c t o r y  r e a u l t s .  Most of t h e  . 
mules a r e  i n  such a s t e t e  a s  t o  prec lude  t h e  p o s s i b i l i t y  of  t h e i r  
go ing  much f u r t h e r .  * * * The sudden ~ n d  severe snowstorms, coming 
i n  t he  mids t  of h o t  m a t h e r ,  t h e  s c a r o i t y ,  ~ n d ,  a t  t imea, a b s o l u t e  
d e p r i v a t i o n  of food and n n t e r ,  t h e  d i f f i c u l t  oountry and rocky  
a u r f a c e ,  h ~ v e  reduced therr t o  R s o r r y  p l i g h t .  They look end move 
l i k e  s l i g h t l y  a n i m ~ t e d  ske l e tons .  

"The stock o f  provis ions  i s  n e a r l y  gone." 

By mean8 of a po r t ab l e  canvas boat ,  p rovia ions  and men were 
f e r r i e d  a c r o s s  t h e  r i v e r ,  and t h e  b e s t  of t h e  mules swam over .  
The party W A B  div ided  i n t o  2 sections, t h e  a t ronger  t o  go t o  the  
Hopi v i l l a g e s ,  the o t h e r  t o  f o l l o w  Whipplevs t r a i l  t o  Zuiii. The 
l a t t e r  p a r t y  did n o t  crone the r i v e r .  The fo l lowing  day Ivets, New- 
b e r r y  and e f e u  o t h e r s  waved f a r e w e l l  and a t a r t e d  f o r  the  Hopi 
country.  wThe d i r e c t i o n  t ~ k e n  m a  8 l i t t l e  e a s t  of  nof'th. The 
a l l u v i a l  e a r t h  wns s o f t  and d i f f i c u i t  t o  traverse; t h e  elope t h a t  



fol lowed composed of  m a t e r i a l  still  s o f t e r ,  and when, a f t e r  croea-  
i n g  8emral r idges ,  t h e  top of t h e  p l a t e a u  we8 reached,  t h e  s o i l  
became s o ' l i g h t  and f r i a b l e  t h a t  e v e r y  s t e p  of t h e  way was a t t e n -  
ded wi th  l a b o r  e.nd f a t i g u e .  The day  wen t h e  h o t t e s t  t h a t  h d  b e n  
experienoed.  (The p r e s e n t  road from Leupp t o  Ora ib i  may f o l l m  
r a t h e r  c l o s e l y  the r o u t e  taken, b u t  i s  probably t o o  f a r  t o  t h e  
e a s t .  The p la teau  t h e y  reached i s  now known as  Newberry Mesa, 
wh i l e  the  n e x t  one t o  t h e  e o u t h e a s t  i s  c a l l e d  Ives Mesa. ) 

n The sumit be!.ng a t t a i n e d ,  a v a s t  e x t e n t  of  country -- 
m e e p i n g  from Flax r i v e r  around t o  t h e  n o r t h e a s t  -- ma brought  
i n t o  qiew. I t  ms n f l a t  t eb l e - l end  from which wide t r a c t s  hed 
been eroded t o  a m6derat.e depth ,  l e s v i n g  exposed l i n e s  of low 
b l u f f a  and i s o l ~ t e d  f r a p r t s  of  t h e  removed s t r r~ tuc l .  The Boene 
we6 one of  u t t e r  deso la t ion .  Not a  t r e e  n o r  a  s h r u b  broke i t 8  

monotony. The edges of  the mer~as were f laming  red ,  and the sand  
threw back t h e  sun 's  rays i n  R yel low g l a r e .  (An e x o e l l e n t  view 
of t h e s o  f laming  mesas and t h e i r  yel low dunes m y  be h d  from Red 
Lakes Trading Post.)  Every o b j e c t  looked h o t  and dry and dreary .  
The cnimels  began t o  g i v e  out.  We knew t h a t  it w n ~  despera te  t o  
keep on, b u t  f e l t  unwi l l i ng  t o  r e t u r n ,  end forced  t h e  jaded b r u t e s  
t o  wnde through the powdery impalpable  d u s t  f o r  f i f t e e n  milea. 
The count ry ,  i f  pos s ib l e ,  grew worse. There m a  n o t  a apear of  
gruns ,  and from the  porousness of  t h e  s o i l  and rocks  i t  was imposai- 
b l e  t h a t  t h e r e  should be  a drop  of m t e r .  A po in t  was reached 
which cornended a  view twenty o r  t h i r t y  m i l e s  ahead, b u t  the f i e r y  
b l u f f s  and yel low 'sand, p d e d  somewhat by d i s t ance ,  extended t o  
t h e  end  of t h e  v ie ta .  hron beyond t h e  o rd ina ry  l i m i t  of ~ i a i c i i  
were c+.her b l u f f s  and a m d  f i e l d s ,  l i f t e d  i n t o  view by the  mirage, 
and e l o n g a t i n g  the  hideous p i c t u r e .  The o n l y  r e l i e f  t o  t h e  eye 
was a c l u s t w  of b lue  p i n a c l e s  f e r  t o  tk.e e a s t  ( c a s t l e  Buttes o r  
Hopi .Buttes on modern maps. ) t h a t  promiced e different c h a r a c t e r  
of  count ry .  I t  was u s e l e s s ,  ;pl~.-ever ,  t o  t a k e  the r uk of prooeed- 
i n g  d i r e c t l y  t h i t h e r .  The exper ience  of t he  dey had demonatrated 
t h e  hopelessness  of t r y i n g  t o  d r i v e  the  mules f o r  a n y  length o f  
t ime through an  untrodden and y i e l d i n g  s o i l ,  and it m s  determined, 
a s  a  l n s t  chance, t o  go back t o  Flax r i v e r  and ascend ( fo l low up) 
t h e  bank, a t  t h e  hazard of hsv ing  t o  make a long c i r c u i t ,  till 
eome Ind ian  t r ~ i l  should  be encountered l e ~ d i n g  i n  t he  des i r ed  d i -  
r e c t i o n ,  ~ n d  a f f o r d i n g  a benten m y  p r a c t i c a b l e  t o  be  followed." 

The soene which seemed s o  t e r r i b l e  t o  Ives a c t u n l l y  forma . 

p a r t  o f  one o f  ths  most  b e a u t i f u l  p a n o r m a s  no r the rn  Arizona hea 
t o  o f f e r ,  when one i s  n o t  ove r ly  worr ied  abou t  jaded mules, soan ty  
p rov i s ions ,  and  no wa te r .  Re a r e  f r n n k l y  susp io ious  t h a t  t h e  
m i r ~ g e  which elongated t h e  hideous p i c t u r e  m a  no th ing  more n o r  , L , 

l e s s  than Tolani  Lakee. Many a d e s e r t  t r a v e l e r  he been l u r e d  t o  I 

his de ~ t h  by a mirage. Few, indeed,  hnve t h i r a t i l y  t u n e d  t h e i r  
I 

baoks upon a  c l u a t e r  of b e a u t i f u l  l a k e s !  



t i  
"The n igh t  spen t  upon tt le d e a e r t  e h m d  thmt  t h i e  aondemned ' \ 

r e g i o n  m a  n o t  e n t i r e l y  devoid of l i f e .  As the aun  dec l ined  and a 1 
I 

p l e s e a n t e r  atmosphere eucoeeded t o  the oppress ive  hea t ,  scorpions, ' - 
s p i d e r a ,  r a  t t l e a n a k e s  , and cen t ipedes  emerged from t h e i r  r e t r e a t 8  1 
t o  en joy  the evening a i r .  A c o l l e c t o r  i n  t h a t  d e p a r h e n t  of n a t u r -  1 .  1.- 
a 1  h i s t o r y  could hnve &aped a h a r v e s t  of these  r e p t i l e s  ( 1) i n  a l -  
most any p a r t  of  o u r  camp-ground. 

 h he next  day m went back t o  the r i v e r ,  s t r i k i n g  it t e n  
m i l e s  above t h o  p l a c e  where we had l e f t  it. The r e t u r n  uas a t t e n d e d  ! 

w i t h  t h e  name difficulties as t h e  march o f  t he  day before,  and I i 

ehink  no th ing  but t h e  knmledge on the p a r t  of t he  t h i r s t y  mules 
t h a t  t hey  were approaching w a t e r  aould have mnde them hold o u t  
till tho d i s t a n c e  nas accomplished. The v a l l e y  seemed l i k e  a n  
Eden, i n  c o n t r a s t  w i t h  the r e g i o n  that had jue t  been  v i s i t e d ,  
though a  s o r r y  looking  place i f  ompared  a i t h  t h e  more favored p a r t s  
o f  t h e  continent. During y e s t e r d a y  we have t r a v e l e d  up t h e  r i v e r  
t m n t y - f i v e  m i l e s , ( ~ n d  had a r r i v e d  t o  o p o i n t  j u e t  above Cottonwood 
Piash. ; The v a l l e y  i s  much o u t  up by r av inea  and aloughs.   he under- 
s c o r i n g  i a  o u r s . )  There a r e  i n d i o a t i o n s  t h a t ,  a t  some aeasona, 
t h e r e  a r e  a t o m s  which send t o r r e n t s  of water from t h e  p l a t e a u  
a c r o s s  t h e  a l l u v i a l  l ands ,  The a o i l  i n  many p laces  i s  impregnated 
w i t h  a l k ~ s l i e s  m d  t h e . s u r f e c e  covered with a n  eff loreaoonce.  

 he b l i n d i n g  g l a r e  of the sun  upon t h e  white ground ser- 
i o u s l y  e f f e c t 8  the v i s i o n ,  ~ n d  it hns  been found necessary  t o  
screen  t h e  e y e s  a i t h  n u s l i n  ehades,  ( !)* 

"The bottom is  f i l l e d  w i t h  b l a c k - t a i l e d  deer .  A buck waa 
k i l l e ? .  today measuring s i x  f e e t  from the nose  t o  t h e  base of t h e  
tail.  The veniaon wee of d e l i g h t f u l  f l a v o r ,  and, though n o t  i n  
seeson,  q u i t e  tender .  Rubs of  a n c i e n t  pueblos have been passed.  
( ~ o m o l o v i  , once more. ) These v e s t i g e s  of a  former r a c e  of inhab- 
i t r rn t a ,  which , p r e  found so wide ly  s c a t t e r e d  over the tab le- lands  
of  Nor Mexico, may be taken as ev idence  e i t h e r  the t t h e  count ry  
where they  e x i s t  can o r  t h a t  it canno t  now s u s t a i n  a popu le t ion j  
depending upon the thecl-y adopted t o  accoun t  f o r  t h e  disappear- 
ance of the previous r e s iden t s .  

' ~ t  noon today we oame t o  t h e  o b j e o t  of our s ea roh  -- e 
well-beaten Ind ian  t r a i l  running t o r a r d a  t h e  north.  Camp wna 
p i t c h e d  a t  t he  p l ~ c e  where it s t r i k e 8  t h a  r i v e r ,  and i t  i a  t h e  
i n t e n t i o n  t o  mke the second n t t empt  tomorrow t o  pene t r a t e  t h e  
unexplored r ag ion .  Near by s r e  a e v e r e l  a a l t  s p r i n g s ,  and a o a t t e r -  
ed  over the  ad j acen t  s u r f a c e  a r e  c r y e t a l a  of e x c e l l e n t  s a l t .  This 
accounts  f o r  t h e  p o s i t i o n  of the trail, f o r  it i s  doub t l e s s  h a r e  
t h a t  t h e  Moquis obta in  t h e i r  supply  of  t ha t  a r t i o l e . "  (2'7a) 

Following t h i a  t r a i l  the  p a r t y  e v e n t u a l l y  reached "~ooshah-  
neh" ( ~ i s h o n g n o v i l  ), where the re  were g r e ~ t  numbers o f  sheep -- 
a lmost  a l l  b l 6 - b  -- b u t  p r a c t i c a l l y  no g r a s s  a t  a l l .  They wure 
very w e l l  received, and m r e  e a c o r t e d  from here t o  F o r t  Deflanoe, 



a f t e r  h ~ v i n g  attempted s t r i p  i n  the d i r e c t i o n  of Tuba C i t y  i n t o  
a wa te r l ees  d e s e r t  oountry i n  which the re  ma some grass ,  b e t t e r ,  
in f a c t ,  than any hed seen s ince  l e ~ v i n g  the  v a l l e y  of t h e  
L i t t l e  Colorado. 

I t  i s  t o  t h i s  expedit ion t h a t  t h e  Painted Desert  m a  i t s  
name. Dr. Newberry named it t k a ,  and t h e  f i r s t  s e c t i o n  enoounter- 
sd by him seems t o  have been not  f a r  nor th  of b u p p ,  where the  
o d o r s  a r e  n o t  p a r t i c u l a r l y  b r i l l i a n t .  Of t h e  t r i p  from t h e  foot -  
h i l l s  t o  t h e  L i t t l e  Cdorado,  Dr. Newberry s a i d  t h ~ t  most of the 
l a n t  t en  m i l e s  m a  made over a v i r t u a l l y  naked a t r e t c h  of buf fy  
limestone. He a l s o  a ta tes  t h a t  they f i r s t  reached . the  r i v e r  about 
15 m i h a  above Grmd Falls .  The mouth of  Canyon Diablo i s  e x a c t l y  
f i f t e e n  mi les  i n  an a i r  l i n e  from t h e  f a l l s .  The p a r t y  had some 
d i f f i c u l t y  due to  encountering the  numerous canyons o f , t h e  Diablo- 
Padre system, which would ind ioa te  an at tempt t o  remain e n t i r e l y  
too f a r  south. (boa ) 

Certainly t h e  i ~ p r a  s s ions  of Ives and Newberry, when every- 
th ing  was going wrong, were v a a t l y  d i f f e r e n t  from' those of Beale 
and Stacey when d l  w a s  running smoothly. A s i d b  from t h e  f a o t  
t h ~ t  t h e  Ives  pa r ty  was i n  aer ious  d i f f i o u l t y ,  they were t ravers-  
i n g  the country during one of i t s  moat ~mpleaaan t  aeaaona, while 
R e ~ h  and h i s  compeniona saw it a t  i t 8  very b e s t ,  Suoh d i f fe rences  
account l e r g e l y  f o r  the  widely divergent  r epor t s  given of  the  same 
general area a t  no widely separa ted  t ims. I t  i e  our b e l i e f '  t h a t  
a l l  t h e m  gtatlernen gave rem~rkab ly  honeat p i c t u r e s  of w b t  they 
observed. 

The Basin A f b r  1.860. 

The epidenic of sxpedi t ions  finnnced with Federal  funda 
wns confined t o  the 1050'8. SItgreaveo hod proved t h A t  t h e  Z&i  
and L i t t l e  Colorado wore n o t  navigable strearns, Hhipple had 
shown t h a t  a  r ~ i l r o a d  route was f e a s i b l e  along the 35th p a r a l l e l .  
Beale h ~ d  h i d  out a wagon road from Ft .  Defiance t o  Ca l i fo rn ia  
which he f e l t  c o r t a i n  was destined t o  be t h e  p r i n c i p a l  ruute of 
the  fu ture .  Ives had convinood himself t h a t  the  lower Colorado 
was of g r e ~ t  importance t o  comerce ,  and ino iden ta l ly  had followed 
mops or l e s s  c lose ly  the  overland rou tes  of IThipple and Beale. 

As t o  what oondit ions were i n  the  18609s we have been 
ab le  t o  l e a r n  nothing a t  a l l  'tieyond the  f a c t  t h h t  i n  '07, during 
t h e  aummer, 800 c a t t l e  mre feeding i n  t h e  val ley under the  oon- 
s t a n t  p ro tec t ion  of cowboys. Grazing obvioualy was good, (3h) 
Porhaps it was during th ia  decade t h a t  Samuel W. Coztene apant 
his t h r e e  y e a r s  of wandering i n  Arizona and Pew Mexico, event-, 
un l ly  r e ~ c h i n g  ZuZi. Of the  land of the  Hopia he wrote, "1t i a  
a r i d ,  ba r ren  country, deeply eroded by f loods ,  and l a r g e l y  formed 
of a teep  m e s s ,  volcanic peaks, and r w k y  caFions wi th  a few f e r t i l e  
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v a l l e y s  i n t e r s p e r s e d  a long  themw. ( l l a )  This  d e s a r i p t i o n  he ob- 
t a i n e d  from a Z u i i i  Ind ian ,  n o t  from porsonal  exp lo ra t ion .  H i 3  
w-ri t i n g s  a r e  de? i g h t f u l l y  e n t e r t a i n i n g  ro.ther than  a rc i en t i f i cwl ly  
accurate. 

Uornon Se t t l emen t s .  

I n  1873 t h e  f i r s t  group of l?ormon s e t t l e r 8  e n t e r e d  the 
v ~ l l e y  from Utah, V o ~ t  of them g o t  no f a r t h c r  than Grand F a l l s ,  
b u t  a small  ecobt ing  p a r t y  was s e n t  t o  oxplore f o r    bout 100 
milea above t h e t  po in t ,  and r e tu rned  t o  s a y  tht no s u i t a b l e  farm 
lnnd could be found. The e n t i r e  group turned back toviard Utah, 
and p o s t ,  i f  n o t  a l l ,  r ec ros sed  t h e  Colorado end re turned  t o  
Knnob o r  Fredonia.  But t h e  c h u r ~ h  s i ' f i c i a l s  wero determined tht  
t h e  L i t t , l e  Colorado muat be conquered, and even tua l ly  o the r s  suc-  
ceeded where t h e  f i r ~ t  p a r t y  hed f e i l e d  miserably.  

J u n t  a cc. :dry a f t e r  Gnrce's had vi_si ted the Hopi v l l l a ,*es ,  
Mornon s e t t l e m e n t s  do t t ed  t h e  L i t t l e  Colorodo Valley frorr. Iri'insim 
t o  Holbrook and beyond. Like Garc is  they ,  t oo ,  were brought  i n t o  
t h i s  country by a d e s i r e  t o  wia t he  Indiano t o  a new f a i t h ,  and a l a o  
l i k e  h in ,  they  f o l l e d  i n  t h i s  pur9ose. But Brigham C i t y ,  Sunmt 
C i t y ,  Ohed, Taylor  and Allen found a p l cce  on the  map, and B o l b r ~ f , k ,  
Woodru:'f', Snowflake, Joseph Ci ty ,  P inedale ,  S p r i n g e r v i l l e  and St. 
Johns were soon e s t q b l i s h c d .  I n  la70 t h e   settler^ of 05ed and 
Al len  ( ~ c r o s u  t h e  r i v e r  from t h e  p r e s e n t  Joseph C i t y .  ) cons t ruc t ed  
a dam a t  a c a s t  o f  $5,300. I t  r a i eod  t h e  h e i g h t  of t h e  water 12 
f e e t  and r e n t  o u t  with t h e  . f i r s t  f l ood .  I n  177 a new d m  rras com- 
p l e t e d  a mi l e  and a ha l f  ups t r eaa ,  only t o  be c a r r i e d  away. In  
'81 a dam was aga in  b u i l t  a t  the f i r s t  s i t e  and e'mo8.t immediately 
des t royed  by t h e  r i v e r .  I n  '82 e p i l e  dam was cons t ruc ted  and 
s p o i l e d  by f looda .  By 189b the  s e t t l e r s  i n  t h a t  v i c i n i t y  had 
conple ted  t h e i r  e igh th  dam a c r o s s  t he  r i v e r .  (36a)  

From a hand-book publ i shed  i n  1878 we l e a r n  t h a t  t he  
Colorado-Chiquito i n  tke  v i o i n i t y  of  Piinslow rras two t o  four f e s t  
deop, about  e i g h t e e n  f e e t  wide, and tt..a% i-t abounded i n  o t t e r ,  
beavar ,  t x r t l e  and f i s h .  From t h e  same source we disoover  t h a t ,  
 he m i n  road from P r e s c o t t  t o  F o r t  Wingate c ros ses  t h e  Colorado- 
Chiqui to  nea r  CaEon Diablo", and that, "The h a b i t a t i o n s  of t h e  
Moqui Indians  * * * ( a r e )  surrounded by a wide, barren,  sandy 
r e g i o n  where g r n s s  i s  found b u t  s p n r i n g l y  and i n  m m l l  patchea,  
b u t  p l e n t i h l  when the r8.h i s  more t h e n  averagen. (23a) 

A ?,!orno* ~ o t t l e r  w r i t i n g  from the Winalow area i n  the  
middlo 17018 t o  the  Desere t  New m i d ,  "our l a n d  was a l l  covered 
w i t h  r a b b i t  end grease Frush,  and i a r g e ,  d ry  cottonwood logs t h a t  
had f a l l e n  t o  t h e  gyound, intermixed wi th  l a r g e  quantities of 
dr i f twood from the r iver . "  (??a) 



About t h i a  same time Lot  Smith, l e a d e r  of a oampany of 
Mormons who s e t t l e d  Sunset ,  near  t h e  p r e s e n t  Winolm, Wrote, "This 
i s  a s trnnge oountry, belonging t o  a people whose l ands  t h e  r i v e r 8  
have spoiled". And aga in  he wrote" * * * though t h e  r i v e r  shorn 
it would be a mighty rush ing  t o r r e n t  when r a i n s  commence i n  auawer, 
w i t h  the appenrance of be ing  25 milea  broad, and the Indians  t o l d  
ua t h a t  i f  we a re  indeed t o  l i r e  where w a r e  encmped,  rn had 
b e t t e r  Yx s c a f f o l d i n g  i,: the t r ee s" .  (36b) 

n '  I n  Auguet, 1870, e  correspondent  o f  Wa Deseret Newa 

wrote f rm Sunset t h n t  f o r  a week tho  r a i n  hnd been pouring d m  
elmost  i n c e s s a n t l y ,  tht t h e  whole bottom m s  covered wi th  water ,  
t h a t  s m e  f a rms  were submerged and gra in  i n  shocks m a  f looded ,  
g r a i n  s t  Woodruff was e n t i r e l y  destroyed,  *he g r i a t  m i l l  a t  Brigham 
City inundated and t h e  g r a i n  skacks there were deep i n  w ~ t e r ,  with 
t h e  i n h a b i t a n t s  u s ing  boats  and a r a f t  t o  g e t  around t h e i r  fe rm."  
( j o b )  The I n d i a n  prophocy had been h l f  i l l e d ,  and, a l though Sunset 
ma occupied f o r  many y m r e  a f t e r  t h i s  e v e n t ,  it ms completely 
abandoned i n  1888, a f t e r  tile g r e n t  flood o f  t h a t  yea r ,  Lot  Smith 
was t he  l a s t  t o  leave.  

With t h e  coming of t h e  r a i l r o a d  t o  Winslow i n  1881 and i t 8  
a m p l e t i o n  a c r o s s  t h e  a t a t e .  ( t e r r i t o r y )  i n  May 1883, no r the rn  
Ariconn found i t s e l f  upon a ' s t a g e  whioh was s e t  f o r  rap id  a c t i o n ,  
w i t h  the g r a z i n g  i n d u s t r y  p l ay ing  t h e  l e a d i n g  r o l u  o f  oombined 
h e r o  and v i l l i a n .  Rea l ly  a c c u r a t e  s t a t i s t i c 8  a r e  n o t  a v a i l a b l e  
even f o r  the e n t i r e  a t a t e ,  l e t  a l o n e  f o r  t h e  L i t t l e  Colorado 
Bas i r .  We s h a l l  p r e s e n t  such  f i g u r e s  ae a r e  a v a i l a b l e ,  and  p o i n t  
o u t  t h e  most obvious weaknesses, 

"1n 1860n,  v z i t e s  one aut! ior i ty ,  " t h e  s t a t i s t i c a l  r e t u r n a  
of t he  t e r r i t o r y  l i s t  only 807 sherzp, b u t  t h e  growth of t he  i n -  

I 
d u s t r y  was s o  pronounced a f t e r  t h e  s e t t l e m e n t  o f  t h e  Apache 
t roub le ,  t h a t  the ranching  i n d u s t r y  rap3dly developed. Even be- 
fo-e t he  l a s t  of those w p r 6  Ramilton'ci S t a t i s t i c s  of 1083, p l ece  
t h e  t o t a l  number a t  680,000, and t h e  wool c l i p  i s  valued a t  
~2,380,000". (112a) Obviously the  f i g u r e  f o r  1860 i e  a b s u r d l y  lw, a 

and ignores  completely sheep owned by Ind iana .  Whipple i n  (53 I 
i 

had wi th  him a Mexican who had been 8 Nava2o s l eve .  He s a i d  4he, 
Ilava,io w e a l t h  cone i s t ed  of immense flocka and  herda. "Some of 

l 

t h e  r i j h  men o m  one thousand ho r ses  each, bes ides  mules, c e t t l e  
and sheep." (5kb) On May 11, 1850, Ives wro te  o f  pasaing l a r g e  
f l o s k a  of sheep  i n  t h e  Hopi country.  During the  e a r l y  1860ta  
huge lossea  o f  s t o c k  among t h e  Navajoa induced  them t o  m e  f o r  
peaco wi th  t h e  Americnna. A few yeere l a t e r  K i t  Cr .-son b rough t  i 

them under c o n t r o l  by  k i l l i n g  t h e i r  eheep i n  g r e a t  numbers. Fig- . 1 
U ~ O H  f o r  1883 aeom to h ~ v e  t h e  alame omiaaions. I n  186h Navejoa 
d o n e  are auppoeed t o  have had a m i l l i o n  sheep ar+ 35,000 horsea, 
a cous ide rab le  p a r t  o f  h i o h  were c e r t a i n l y  i n  Arieona. ( l a )  



\ Again we r ead ,  "In 18633, t h e r e  were ropor t ed  i n  Ari tonn 1t!~5,000 
o a t t l e  and b02,OOO ahsep. Within t e n  yoar s the  'number of c n t t l e  sd- 
vanced t o  over  800,000 and the  aheep numbered n e a r l y  a mi l l ion" .  
(h) Sinoe t h e  Tndiane were I n  p o s s e s s i o n  o f  comparat ively few 
c a t t l e ,  f i g u r e s  regard ing  them a r e  probably f a r  more accu ra t e  
than thoso f o r  e i t h e r  sheep o r  horses .  

' ~ r i t o n a  m s  an open range country i n  a l l  t h a t  the  t e rm 
impl ies  d u r i n g  t h e  per iod  from 1800 t o  1890n, m i t e s  Bert  Haskett .  
"1ts mountains, mesas, tiplnnds and v a l l e y s  were covered w i t h  a 
wea l th  of p l ~ r l t s  and g ra s ses  t h a t  seemed f o r e v e r  i n e x h a u s t i b l e ,  
a l l  open and f r e e  t o  t h e  oat t leman,  the  aheepmnn o r  whoever oared 
t o  u s e  them. Exoept f o r  t h e  Ind ian  r e s e r v a t i o n s ,  one could go 
with his  f l o o k s  wherever he would." (20a) 

We a r e  a s su red  by Mr. B i l l y  Williams, of Rinslow, t h a t  h i s  
e a r l i e s t  impressions of the L i t t l e  Colorado Valley below Winulm 
f i t  th i s  glowing d e s c r i p t i o n  q u i t e  exac t ly ,  From the r i v e r  t o  
t he  Sen Franc isco  Peaks t h e r e  was  ono g l o r j  ous sea of  g ra s s  i n  
1880. He p i c t u r e s  a land so p e r f e o t  t h o t  it oould e a s i l y  have 
l u r e d  a s t e e r  from a clover  p a t c h  o r  a h e i f e r  from a f i e l d  of' 
young corn. Frorc Winslow t o  Grand F a l l s  and from Finslow t o  Blue 
Canyon t h e r e  WBR no t  a s i n g l e  arroyo.  His tes t imony i s  v o r i f i e d  
by t h a t  of a t r a v e l e r  of t h e  e a r l y  '80ts who re tu rned  t o  Tolchaao 
i n  1908 and lamented t o  Mr.  David Kard (of whom more anon) t h a t  
some of the most b e a u t i f u l  oountry he had e v e r  seen had been 
ru ined .  

The r epea t ed  d e s t r u c t i o n  of Momon d m s  i n  t h e  '70,s in-, , 
d i o a t e s  t h a t  t h e r e  was no sho r t age  o f  r a i n  during t h e  5 y e w s  . 
immediately before  1380, and we are o f  the opin ion  t h a t  t h e  r ange  
w a s  as  good o r  b e t t e r  than  when b a l e  and Staoey c ros sed  it n e a r l y  
a q u a r t e r  of a century before.  We b e l i e v e  this whi le  a t i l l  remem- 
b e r i n g  t b  t Lot  Smith h d  w r i t t e n  i n  1775 of "lands t h e  r i v e r s  
have spoi led",  

With t h e  completion of tb r a l  l roads  a c r o s s  Arizona s tock-  
men l i t e r a l l y  swarmed i n t o  the t e r r i t o r y .  Those a l r e a d y  t h e r e  irrzl 

po r t ed  s tock  from neighboring s t a t e s  o r  from Mexico, Enormous 
bands of sheep s p e n t  t h e i r  summers i n  t h e  n o r t h e r n  highlands, t h e i r  
w i n t e r s  i n  t h e  sou the rn  vol leys .  Clashes between eheepmn and 
c a t t l e r e n  ware i n e v i t a b l e  a s  t h e  range became more crowded, U n t i l  
18% . s tock  cou ld  be f a t t e n e d  on the r ange  and s e n t  d i r e c t l y  t o  
e a s t e r n  markets. From then on it was necessary t o  send i t  else- 
where t o  be f i n i s h e d  b e f o r e  it oould be marketed. (34a) A devas- 
t a t i n g  drought  i n  neighboring s t a t e s  o n l y  a s rved  t o  f o r c e  more and 
more s t o c k  i n t o  Arizona, where t h e r e  wan not  "$rass f o r  an unl imi tad  
number of c a t t l e " ,  

!!!amr- 
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When Tolchaco was founded i n  l 9 O O  t h e  L i t t l e  Colorado 
Basin wae t h e  home o f  choking d u a t  storms, and ou t t ing  sand, and 
no longer a m a  of grase. When Leupp was founded i n  1905 oondi- 
t i o n s  were no b e t t e r .  There laeem t o  have been no r e a l  oppoaitfon . 
on tho p a r t  of the stockmen t o  the withdrawal of a l a rge  a r e a  
from t h e i r  crowded domain s o  t h a t  a new r e s e r v a t i o n  f o r  I n d i e 8  
might be a e t  aside. Surely they must have conaidered 1.1 u t t e r l y  
worthless, o r  the Leupp Extension would no t  have been furrendered 
without  a b i  t t e r  a t ruggle  . 

Outside the rese rva t ion  bankruptcy and federa l  and s t a t e  
regula t ions  combined t o  b r ing  about some mhrked improvement nore 
t%n a quar te r  of a century ago, ~ l t h o u g h  pouerful  organizst iona 
of stockmen fought Fore e t  Service grazing reguls t iona  .nith e n t i r e l y  
too much success  u n t i l  a f t e r  Chc t u r n  of the  century.  Vi th in  the, 
ress rva t ion  condi t ions  aeem t o  have gone from bad t o  worac. 
Navago eheop and goata had t o  be counted in millions. In  1,330 
a quarantine f o r  scnbmites m e  put  i n t o  e f f e c t  egs ina t  a l l  Pcvajo 
eheep and f o r  three years  none could be ahipped. L a n  it m a  
r a i s e d  i n  1933 pr ices  were s o  low, only $1.00 a head, t h n t  the  
majori ty of Indinna preferred  not  t o  a e i l .  A program of govern- 
ment buying was ineuguratod and r e s u l t e d  in  sane r e l i e f  during 
19% and '35# &cln g r e a t  numbers of gnats and much scrub atook 
was destroyed. This program h a  had t~ f i g h t  almost oonata.nJ; 
Navajo opposition. 

I n  a d d i t i o n  t o  overcrowding due t o  quarant ine  and n a t u r a l  
increase ,  t h e  L i t t l e  Colorado Basin has r e c e n t l y  been experieno- 
i n g  more than a dozen years of abnormally d r y  weather, whioh ha8 
mde a bad matter  d e f i n i t e l y  eror se. We hsve made a ca ro fu l  and 
extens  ivo atudy of p r e c i p i t a t i o n  wi th in  the bas in  during the  pre-  
sent  century. Thia inves t iga t ion  m a  mde w i t h  the hope that it 
might throw a d d i t i o n a l  l i g h t  upon t h e  problem of c o n t r o l l i n g  
f loods  a t  Leupp. Re f e e l  t h a t  i t  may p r o f i t a b l y  be discussed 
here, a s  may a l s o  t h e  floods of the l a s t  hh l f  century. Since 
space will be given t o  the diacueaion of t h e  p resen t  oycle of 
arroyo c u t t i n g  a s  we consider individual  f loods ,  we hare omitted 
such information from the  h i s t o r i o a l  sketch we have juot  presented. 

Before pessing on t o  this new mate r i a l  rre wish t o  r e a t a t e  
our convict ion t h a t  f o r  a t  l e ~ a t  four  cen tu r ies  V g  
&the Little Colorado B ~ s i n  ha8 been cursed ~ 5 t h  chronic e ros ion  
which has repeatedly  beoome aoute i n  times p a s t ,  and which i s  s t  
p r e s e n t  melignent because of a combination of drought and over- 
grnzing. We n-.ieh t o  po in t  out ,  too, t h a t  even i n  Beale'a para- 
dise of  1857 the re  were large  num3ers of erroyoe,  t h a t  Lot Smith 
thought of t h e  land a s  ruined in 1875 or $76, and t h a t  v i o l e n t  
f looda nere n o t  unue.al before the stockmen came. Hietory f a i r l y  
screams the mrning  t h a t  we a re  sadly  mistaken i f  we believe the  
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I t  i s  our b e l i e f  t h a t  the m o u n t  of p r e c i p i t a t i o n  h a s  been 
a  r e l a t i v e l y  unimportant  f a c t o r  i n  t h e  f l o o d  situation a t  Leupp 
a ince  1920, bu t  t o  prove t h i s  t o  t h e  complete a a t i s f a o t i o n  of t h e  
most s k e p t i o a l  i s  n o t  a n  e a s y  task .  

I n  such a  case one n a t u r a l l y  t u r n s  t o  the a v a i l a b l e  c l l m t o l o -  
g i c a l  da t a ,  con f iden t ly  expec t ing  t o  find t he re  t h e  evidence d e s i r e d ,  
I n  the L i t t l e  Colorndo Va l l ey  d i f f i c u l t i e s  a r e  encountered almost  
immedj.n t e  Zy . 

For example, we want t o  know the average r a i n f ~ l l  f o r  t he  
e n t i r e  dreinege a r e a  each y e a r  a ince 1900. To g e t  that ne need 
only pick o u t  a reasonable  number of s t a t i o n s ,  n i c e l y  spaced 
throughout t h e  r e g i o n ,  which have r epor t ed  cont inuous ly  f o r  t h e  
p a s t  36 or 37 years .  A dozen o r  f i f t e o n  w i l l  do n ioe ly .  Pie have 
only one I F l a g a t a f f  -- the  w e t t e s t  s t a t i o n  i n  tho  e n t i r e  bas in .  

The U. S, Weather Bureau Bays i n  i t s  "Climatological  Sum- 
mary o f  the  United s t a t e s " ,  Sec t ion  25, p. 2, "The average p r e c i p i -  
t a t i o n  over t h e  Colorado Va l l ey  i a  l e s s  than 11 inohes ;  i n  t h e  
L i t t l e  Colorado V a l l e y  it inc reases  t o  abou t  12 inches ,  - - '  ". 

The everago a t  F l a g s t a f f  i s  22.80 inches  ! Obviously it i s  
anyth ing  b u t  a t y p i c a l  s t e t i o n .  

I f  we t eke  t h e  average p r e c i p i t a t i o n  f o r  a l l  s t a t i o n a  re- 
p o r t i n g  eech year ,  and from t h e s e  determine a normal f o r  the b a a i n  
we might  o b t a i n  a s a t i s f a c t o r y  y a r d s t i c k  wi th  which t o  meaaure t h e  
r e l a t i v e  oatness of any year.  Having done t h i s  we soon d i scove r  

' t h a t  we have a very i n e f f i c i e n t  tool .  I t  i s  almoat  l i t e r a l l y  t r u e  
t h a t  in 70 tuo yeers  a r e  the  r e p o r t i n g  e t a t i o n s  i d e n t i c a l .  There- 
f o r e  t h e  * ~ m p a r a t i v e  wetness  o r  dryness i n  any given y e a r  can be 
found o n l y  by determining t h e  n o r m ~ l  f o r  t h e  p a r t i c u l a r  combine t i o n  
o f  s t ~ t i o n a  r e p o r t i n g  i n  t h a t  p a r t i c u l a r  yenr .  This  does  n o t  
n e c e s s a r i l y  g i v e  u s  a c c u r a t e  informat ion  regard ing  t h e  avgrage f o r  
t h e  e n t i r e  bnsln. Be h ~ v e  used r e p o r t s  from 25 s t a t i o n s  during 
t h e  p e r i  o i ,  y e t  in f o u r  years  on ly  four  s t a t i c n s  r epo r t ed .  Sadly 
m i s t ~ k e n  ideas  might r e s u l t  i f  we compnre the e w r a g e  f o r  t h e m  
w i t h  R a t a n d ~ r d  normal p r o p ~ r e d  from r e p o r t s  o f  25. 

Our s t a t i o n 8  may, however, be r ~ t h e r  r e a d i l y  d iv ided  into 
fou r  regionalJCgroups -- e a s t e r n ,  nor thern ,  c e n t r e 1  and sou the rn  -- 
i n  which the  r e s p e o t i v e  normale show g r e a t  v a r i a t i o n  : ~ a s  t e r n  
1L. 37", n o r t h e r n  12.65", c e n t r a l  9,lbW, and southern  17. a". 
Thio g ivea  ua a normal f o r  the L i t t l e  Colorado Baain o f  approxia-  
a b l y  l3.5", which is  l,5" h ighe r  than the average as s t a t e d  by 



the U. S. Weather B u r e ~ u  a s  quotad above. Our conputn t ions  have 
purnosely excluded t h e  northwestern and e x t r e n e  wes tern  e e c . t i o ~ ? s  
of t h e  b a s i n  s!nce r m - o f f  from t h e s e  e n t o m  the  r i v e r  f a r  t o  t he  
west  mud i n  no wny e f f e c t s  our proble!:, nt Leupr. These two n r e a s e r f !  . 
k n m n  t o  be drye r  even t h ~ n  t h e  one h ~ v e  d e s i p n t e d  P S  c e n t r a l .  
Had t.hey been included our normel would have c l o s e l y  a p p r o x i m t e d  
the  twelve inches  c a l l e d  f o r  by the  Wenther Eureau'e s tntement .  
I f ,  on t h e  o t h e r  hsr.d, t he  Rvernge i s  f i g u r e d  f o r  ~ l l  ~ l t p t i o n a  
r e ~ o r t i n ;  w i t h o u ~  f i r s t  d i v i d i n g  them i n t o  groups, ou r  normal be- 
cones lh.7" -- e n t i r e l y  t o o  high. 

Th i s  wide v a r i a t i o n  i n  avernges from i d e n t i o a l  d a t a  can be 
r end i ly  explninod.  For s e v e r ~ l  p n r s  t h e  southern s e c t i o n  m s  
representoi l  by more than h ~ l f  .jf a l l  s t a t i o n s  report in^. I n  1920, 
f o r  e x a m l e ,  10 3f 1 9  r e p o r t i n g  s t ~ t i o n s  were southern ,  thus  
g iv ing  the w e t t e s t  s e c t i o n  of t h e  d r ~ i n ~ g e  a rea  5b$ 01' t h e  t o t a l  
r ep re sen tn t ion  -- 10 v o t s s ,  l e t  us  say ,  where only h.5 a r e  ~ 1 1 0 w -  
~ S l e ,  l enving  o3ly 3 f o r  t h e  remaining t h r e e  s e c t i o n s  i n  p l ace  of 
the 13,,5 t o  Nf,ich they  were e n t i t l e d .  I f ,  however, we determine 
the a v e n g e  p r e c i n i t a t i o n  f o r  the  s t o t i o n s  o f  each r e g i o n ,  ~ d d .  
t he se  ~ n d  d i v i d e  by foiir,  e ~ c h  RreR e x e r t s  i t 3  r i g h t f u l  i n f luence  
on tho  f i n ~ l  avernge.  Thus we f i n d  t h a t  i n  l92C t h s  m e r a g e  
p r e c i ~ l  t a t i o n  f o r  r i l l  s t a t i o n s  r e p o r t i n g  W A S  Ilr.bL", w h i l e  t h a t  
f o r  tho L i t t l e  Colorado V ~ l l e y ,  a s  determined from s e c t i o n a l  
avera,:es, w o s  only 13,,0j1' -- ci d i f f e r e n c e  o f  e x ~ c t l y  11%. 

Tmile group t r en tmen t  thus g ives  b r i g h t  promises o f  ellow- 
i n c  u s  t o  determine A reasonably occu ra t e  avernge f o r  m y  or  cvory 
y e w ,  t h e r e  nre  d i f f i c u l t i e s .  The yeRr 15'05 i s  a c ~ s e  i n  p o i n t .  
Onl;: f i ve  s t e t i o n s  supply us  with records.  I n  the e a s t e r n  ereR 
t h e r e  were two, while otller s ec t ions  were r ep re sen ted  5y only one 
each. NO'K 1305 ms, hy  a11 odds, the  w e t t e s t  year over  recoriled 
s i n c e  r eco rds  h v e  bean kep t  i n  nor thern  P . r izon~.  The f i v e  r c ~ o r t -  
! n ~  s t a t i o n s  h a d  an averaEe p r e c i n i t a t i o n  of  22.16" -- s t n r t l i n g l y  
h'.t;h. Rut t h e  Rverage by s e c t i o n ~ l  t r e ~ b ~ n t  i~ 22-95'' -- higk'er 
by elmoet .7". Inqu i ry  shows t h a t  F l n p , ~ t e f f  i s  t he  s o l e  renresen-  
t o t i o e  of t h e  snuthern  s e c t i o n .  I t s  to tml  p r e c i p i t ~ t i o n  t h ~ t  
year was 3,!4.53", 8s 0o3pnred with a  n o r m ~ l  of  22.0". 

I t  i s  absrird t o  a l low the  w e t t e s t  s t a t i o n  i n  t h e  e n t i r e  
L i t + l e  Colorrid9 V ~ l l e y  t o  r e p r e s e n t  t h e  southern  s e c t i o n ,  bu t  
w h ~ t  cen be done ~ h o u t  l t ?  ;Ye can det,ermSne t h e  fiorxilal f o r  a l l  
o the r  ~ t ~ t j . m ~ ~  iq t h i s  southern  group, and thus  l e a r n  t h a t  i t  i s  
ocly ahou t 75% of F l a g s t ~ f f  1s normal, Therefore we may f e e l  f r e e  
t o  tnks 75% o f  F1a ; ; s t a f f~s  1705 p r e c i n i t e t i o n  a s  a more p r o b a j l e  
averap,e f o r  the  southern  s e c 5 o n .  M'e n r r i v e  i n  t h i s  WRY e t  a 
b ~ s i r  R v e r c p  of 2G.75" -- c l o s e r  t o  a c t u a l ,  perhaps,  and s u r e l y  
much o ~ ~ i e r  t o  b e l i e v e .  



In  R s i m i l n r  way it i s  p o s s i b l e  t o  i n t e r n o l e t e  an average 
f o r  n s e c t i o n  n h i c h  i s  unrepresentod i n  any yenr .  I n  1901, 1902 
and 1903 the re  were no r e p o r t s  from the  oentrlsl  s e c t i o n ;  from 1925 
t o  1929, i n c l u s i v e ,  no r e p o r t s  are avh i l ab l e  f o r  the n o r t h e r n  
eec t ion .  The normal f o r  t h e  c e n t r a l  s e c t i o n  i a  only bl% of t h a t  
f o r  t h o  r rn t  of tho b ~ s i n .  Norm81 for  t h e  n o r t h e r n  e e c t i o n  i e  
of  that .  f c  . a l l  others .  P r o b ~ b l e  r a i n f a l l  oan thus be  r e a d i l y  
i n t e r p o l a t e d  from r e p o r t s  of e t h e r  eec t iona .  9Vhere necessary  t h i s  
has becn done. 

I n  P l a t e  4, whioh ahows annual p r e c i p i t a t i o n  i n  the L i t t l e  
C o l o r ~ d o  V a l l e y ,  t he  f i g u r e s  f o r  190h, 1912 t o  1921, i n c l u s i v e  find 
1929 t o  193b i n c l u s i v e  are com?uted f ron  una l t e r ed  s e c t i o n a l  aver -  
ages. A l l  o t h e r s  have been weighted by one o r  both of t h e  methods 
descr ibed ,  

In t h e  c a s e  of monthly p r e c i p i t a t i o n  f o r  me3or f l o o d  pe r iods ,  
P l n t e  5, we present only t h e  averages a s  computed f o r  t h e  s t a t i o n s  
r epo r t ing  i n  thoso  p a r t i c u l a r  months. For  conpera t ive  purposes  
t h e  group normal hc~s been determined i n  each c a s e ,  and t h e  r ~ t i o  of 
~ c t u a l  t o  n o r m ~ l  p r e c i p i t a t i o n  i s  expressed  i n  p e r c e n t  of: normnl. 

Ye w i l l i n g l y  admit t lrat t h e r e  a r e  i naccu rac i e s  o r e s e n t .  The 
c h a r t s  nre n o t  presented  as p r e c i s i o n  in s t rumen t s ,  bu t  mere ly  a s  
rensona?ly a c c u r a t e  t oo l s  wj th  which t o  do the m r k  n t  hand. To 
be s u r e  many 'minor a 1  t e r a t i o n s  might  s t i l l  he m ~ d e  'which would 
apparent ly  i n c r e ~ s e  the  accuracy  of the  Rvoraces obtained -- im- 
provements probetrly more ~ p p ~ r e n t  than r e a l ,  tmd c e r t a i n l y  n o t  
worth the e f f o r t  t hey  would r equ i r e .  We hnve h e r e  Just one more 
exemcle of R n  a lmost  overrrhelminp Rrrey of  unknowns ~ n d  v f i r i ~ b l e s  -- 
one more chnnce for R s c i e n t i f i c ~ l l y  minded s t u d e n t  t o  "avoid 
i n n u m e r ~ b l e  minute e r r o r s  i n  order  t o  a r r i v e  a t  a mfljor fal18cyn,  

During the p r e s e n t  century  flood8 heve occurred a t  Leupp 
i n  '05, 'OB, '11, ' lo,  '19, '21, '23 ' 29 ,  'Z3 and '37. Expendi- . 
t w e s  f o r  f 1 ood-  rot action have been made e ~ c h  y e a r  s i n c e  1929, 
u s u a l l y  d u r i n ~  or immediately a f t e r  high we t e r  had f r i g h t e n e d  
the  r e s i d e n t s ,  

A g lance  a t  P l a t e  b ,  shows c l e ~ r l y  t h a t  a l l  recorded 
f l o o d s ,  up t o  and i n c l u d i n g  t h e  one of Septonber,  1923, t ook  p l ace  
i n  y e a r s  w i t h  more than averRge p r e c i p i t a t i o n ,  Four y e a r s  ('05, 
'11, '19 and '23) were conspicuously wet, and  the  o ther  two ('08, 
(21 ) had cons ide rab ly  more than normal p r e c i p i t a t i o n ,  I n  1921 
more than  ti% of t h e  t o t a l  came i n  J u l y  and August. Not a single 
yeRr s i n c e  1923 has been a s  w e t  as  1921, and i n  t h e  sane p e r i o d  
only f l o o d l e s s  1927 m s  wetter than 1708. 
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I t  w i l l  be no t i ced  a l s o  that only two y e a r s  ('31 and (36) 

id h ~ v e  rece ived  more t h m  normal p r e c i p i t a t i o n  s i n c e  1927, while 
two o t h e r s  ( f 2 9  end $35) v e r y  c l o s e l y  appro'ach I t .  Four y e a r s  
('33, TC, 152 nnd "jk) are conspicuously dry, ' 

Froc  1923 t o  1-5 only f o u r  yea r s  a r e  on tine w e t  s i d e  o f  
the 1 ine, and the u a t t e s t  of t h e m  exceeded, t h e  normal by a l i t t l e  
more than  Ill$. The Rvernge f o r  the pe r iod  is  9% l o m r  t h e n  that 
f o r  the previous  211 yeRr8, nnd 1% below the  n o m a l  f o r  t h e  pre-  
vloue 12 yenrs.  Ttle n o m a l a  f o r  the t h r e e  p e r i o d s  nre 19GG-11, 
'13.75"; 1912-23, 111.01"; 1924-35, 12.63". Normal f o r  t h e  e n t i r e  
?o years  i s  I3,Lbn. 

With t h e s e  fac ;s i n  mind, it i s  s u r p r i s i n g  t o  f i n d ,  a8 we 
l e t e r  s h ~ l l ,  t h a t  t h a  f i n a l  seven y e a r s  of the d r i e a t  perj .od have 
witnessed r e c u r r i n g  flrrods a t  Leupp. I s  it n o t  s t range ,  a l s o ,  t h a t  
1929, dry by a  h a i r ,  should have had  two n e a r l y  d ioae t e rous  f l o o d s ,  
wh i l e  nowhere d o  we find r eco rds  of  prev ious  f l o o d s  a t  Leupp ir 
n.sproxiinatelg n o r m 1  y e n r s ?  

I t  f s admit ted t h a t  c o n c e ~ l t r a t i o n  of p r e c i p i t a t i o n  i n  the 
d r i e ~ t  of yeors  might  be such  a s  t o  cause s e r i o u s  f loods .  By 
coincidence such c o n 3 i t i o n s  might p r e v a i l  twice i n  a s i n g l e  yea r ,  
o r  i n  ponsscut ive  yonrs. Again ard a g ~ i n  Leupp has been threa te l led  
by floods s ince  199, y e t  only 1911 ,--d 1936 had more t h a n  average 
prdcipl  t a t i o n .  Interestingly enough, 1931 KRS the w e t t e s t  yea r  
i n  the  por iod ,  an3 t h e  m l y  one wi thou t  e f lood i P r e c i p i t a t i o n  i o  
show. f o r  July, August and September i n  P l n t e  5 f o r  oomparativa 
p ~ r 3 0 s e s .  

Wo s h a l l  n t tempt ,  with t h e  a i d  of these p r e c i p i t a t i o n  
c h e r t s ,  t o  p o i n t  out the  f a c t o r s  which b r o i ~ g h t  a b o u t  t h e  p r i n c i p a l  
f l oods  of t h e  precent c e n h ~ r y .  Bu t  the g r e a t e s t  flood o f  modurn 
times came I n  13Rt7, and m8 of such p ropor t ions  t h a t  we feel  we 
m s t  inc lude  !t i n  our discussion. 
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TEE SUPER-FLOOD OF 1688. 

There cRn be no doubt t h a t  a super-f lood which occurred i n  t h e  
e o r l y  n.ont.hs of  1M!? was by f a r  t h e  l e r , = t s t .  w!iich h s  taken place  
s i n c e  the  h e r i c n n  f l ~ &  mapped i n  the b reezes  of t h e  g r e a t  South- 
wes t .  We have d iscovered  no e s t i m a t e  o f  i t s  volume, bt!t the s t o r y  
o f  t h a t  f lood  m s  w r i t t e n  i n  r i d g e s  of dr i f twood which s i '  11 remair,, 
and it. uq: deeply carved i n  t h e  memories of those  wko were w i t n e s s e s .  

"on ly  %lie to?s of the cottonwoods remnined above r n t e r , "  i s  
a pl , se  t o  which our e n r s  h ~ v e  become accustonied. Agein we henr  
tlie old s e t t l e r s  say, "Tho whole country seemed t o  he  under water" ,  
o r ,   here WRS wa te r  everywhereN. 

I I n  Clear Creek, a t r i b u t a r y  nenr Tiinslow, the  water  r o s e  
more t h a n  73 f e e t  accord in^ t o  Burr H i l l i ~ m s ,  , young cowboy i n  
those  d n y ~  -- a hmmn landmcrk 3n the Piinslow of today. b is of 
t h e  opin ion  t h a t  be fo re  t h i s  f l o o d  most o f  t h e  m t e r  which now 
e n t e r s  t h e  L j t t l e  Colorado through Corn Creek joined t h e  r i v e r  a t  
Slough Bend, some e i g h t  or  ten  milea above Leupp. Mr. B i l ly  
E i l l i ~ m s ,  a l s o  6f IYl~slow, does r?ot aEree on t h i s  p o i n t .  He 1s 
o f  tlie opinfon t h c t  Corn Croek wate r  e n t e r e d  t t ,e  r i v e r  near Slough 
Bend dur ing  t h i s  f l ood ,  but  t h ~ t  t h i s  was n o t  usual .  Both a g r e e  
t h a t  n o t  u n t i l  more t h m  bveuty-five y e a r s  had passed d id  Corn 
Creek become topograph ica l ly  conspicuous. 

'I'wo mi les  south  of  Leupp, near  t h e  p o i n t  where the  road t o  
Canyon Diablo 2ojns the  LeuppYFj nslow highway, g r e a t  q u a n t i t i e s  
of dr if twood m r e  depos i ted  a t  an e l e ' v ~ t . i o n  of more th 'an 11770 f e e t  -- i n d S c a t i n ~ ;  t h ~ 2  nuch of the  s i te  of L e r l p ~  was under p r a c t i c a l l y  
twenty f e e t  of wa te r !  For y e ~ r s  aftorwarii ,  accor3iny, t o  Burr 
Pi i l l iams,  t h i s  wns a f ~ v o r i t e  c m p j n y ,  p l a c e  boonuae o f  the abund- 
ance  of f u e l .  L i t t l e ,  i f  any, of  i t  remains today. 

Such is n o t  t h e  case  a few miles  f ~ r t h e r  d m  t h e  r i v e r  
n e w  Tolchaoo. ' h e r s  one cnn   till f e e l  something of t h e  magni- 
'tude of t h a t  f l o o l  when he f i n d s  e r e a t  l o ~ s  a ~ d  prnorled t r e e  t r w - k s  
s f randed  more t h m  t h r e e  miles from t h e  n o r m ~ l  dhannel of t he  r i v e r ,  
o r  t r a c e s  t h e  marzin of  the  f l o 4  f o r  1 . m ~  d i a h n c e s  by d i s t i n c t  
l i n e s  of  f lqod d o j r i s  which Are s t i l l  c l e ~ r l y  def ined  a f t e r  h a l f  a 
century .  A t  t h e  c r o s t  of the  f l o o d  the r i v e r  i n  t h i s  a r ea  may 
have been n e ~ r l y  four  m i l e s  wide, with a maximum de?th of ahou t  
tffenty f e e t ,  

I n  t h i s  connec t ion  ive f e e l  i t  i a  impor tan t  t o  ce.11 a t t e n t i o n  
a ~ a i n  t o  t h e  a n t i c l i n e  which t h e  r i v e r  b i s e c t s  two m i l e s  below 
Tolchaco. The chennel here  i s  r e l a t i v e l y  narrow, and a major f l o o d  
rnoy become b o t t l e d  - up o t  t h i s  po in t .  R'e be l i eve  it i s  h igh ly  
p r o b ~ h l e  t h a t  t h i s  gorge mused cons ide rab le  back-pressure and the  



inpo~:?dir~lr; of hqge  q u a n t i t i e s  of water  ebovo it during the f lood  
of I?$.?. I t  i s  l a r p l y  duo t o  t h i s  t h a t  twenty yefirs a f t e m r d  
der )os i t s  of drifbvood ir. t1.e T o l c h ~ e o  a r e e  could s t i l l  be mensured 
i n  hundreds of  Acres according t o  the s ta tements  of Mr. D ~ v i d  \'iRrd 
~ n d  Mr. Phj  l l ~  Jo?mston who l i v e d  the re  i n  1938. 

I n  811 r ro?w13i l i ty  t h e  only l i v i n g  eye-witness of t h e  flood 
i n  t h e  Tolchaco a r e n  i s  M r .  B i l l  lP i l l inns  of Winslow, ~ l r e . s d y  r e -  
f e r r e d  t o  ~ b o v e .  l!e came t o  Arleona i n  157P n s  a boy of soma ten  
yeers .  A t  the t i n e  of t h e  f lood he 0r.d his fn ther were on the 
n o r t h  s i d e  o f  t he  L i t t l e  C o l o r ~ d o ,  Winslow-bound from Blxe  Canyon. 
I t  wns t h e ?  r in tor ; t ion  t n  f o r d  the  r i v e r  a t  Wolf Cross iny :  m-hich i s  
s i t u a t e d  a t  t h e  ~ o i n t  whore the r i v e r  e n t e r s  its gorge in the a n t i -  
c l i n e  below Tolchaco. Owinc to w ~ t e r  h i c h  i n m d a t e d  the count ry  
i t  was ~ ? o t  ~ o s s i b l e  fo r  t h o r  to c o r e  n i t h j n  severp.1 ml l e s  of t h i s  
p o i n t .  Mr. 3 i l ' l i ams  c o n c u r =  wi th  our  oa in ion  tht the waterway i n  
tk.o gorge wc s e n t i r e l y  too small  t o  c a r r y  so g r s s t  a f l o o d ,  and 
consequer t l y  hacked i t  o u t  over mony ttxmsand a c r e s  of the surround- 
i r . ~  t e r r i  t o rv .  Event~al l : :  s cons idereble  po r t ion  of this wafer 
found R new p a g s R p  oround t1;e n o r t h e a s t e r n  end o f  t h e  a n t i o l i c e  a 

f l o r v i ? ~  tmr.rc! t h e  nor+!west i n t o  t h e  Dinnebito,  and enter i f i t ;  the 
con:von of k1.e L i t t l e  C~loradv> four  mi les  Selow Grend F a l l s .  P l a t e  9. 

Ti12 f l o o d ,  h?r K!Vierns SR:?S, vms t h e  r e s u l t  of R quick 
s ; l r in r  tkr w r iccor .~~.r : le? by t h r e e  d ~ y s  nnd r i i ~ h t s  of wrm r e . : r ~  
t.k.ro,:;ho.;t the er.tj r e  L i t t l e  Colorndo Bnsin, ~ f t e r  a - i n t e r  i n  
w'\ic.F, much 8-:ow h ~ d  f ~ l l e n  w i t h  co prev ious  o p ~ o r t u r i t y  t o  melt ,  
Sim! l e r  siior: col:dit.ions mny be e x ~ e c t e d  about, orlce i n  f i v e  yeprs ,  
Hoc: f req1 ;en t ly  f-,on7.y s~owr;  mny be expected t;o combine wS t h  r ~ p i d  
t h a w  RPC? w?rTJ prolon,qerl r a i n s  o f  g e r e r e l  d i s t r i S u t i o n  we cnn n o t  
Say. 

.4F.n~.t twelve r i l e s  below G r ~ n d  F a l l s ,  i n  t h e  B l ~ o l :  F a l l s  
area,  cons iderenle  q n a n t i t i e s  of dr i f twood mriy s t i l l  be found,  
Trv?ks w j t h  d i m e t o r s  of e s  much P Z  fou r  feet, Rre s t r ended  at, un- 
b e l i c r e h l c  elevn t! ons. Fror  such evidence we are: hopefu l  ?:>at  
reaaor,o51\. nccl?rate  e s t i m a t e s  of the s i z e  of the  l2P.8 f lood  may 
512 m.de. I f  a v o l w e  o f  RI, l e ~ s t  30C,000 c f s  i a  i n d i c ~ t e d  we e h a l l  
not bc p.reotJy surnr i sed .*  

!iow of t e n  d o  s u c h  h u ~ e  f l o x l s  occur? No mnr, knws .  Of one 
t h i n ;  we mr.? f e e l  ce r tn in .  They tire very rp.re. in t h e  dey when 
suck a  f l  nod does come a g d n ,  Holbrook, Jo.wph C i t y  ar?d Winslgw 
mB:? s u f f e r  q u i t e  u s  much ns Loupp. The p r e s e n t  d i k e  sy:tem a t  
Leupp wi.11 : of  r.3 more b e ~ e f i t  t r i m  a s i n g l e  sock of d i r t .  To 
a n t i r i p c t c  such  s f l ood  ord et+,fm~+, t o  p r o t e c t  t he  s e t t l e r r e n t  
n p i n s t  i t  m u l d  cost* much more then t h e  reSuildin( ;  of the e n t i r e  
p l a n t  i n  n more wise ly  chosen 1oc.ptlon. 



eve 
Whether the  n e x t  g r e a t  f lood i s  a week or  a aen tu ry  o r  

a millennium away w c a n  n o t  t e l l .  There i s  evidenoe a t  
hand whioh l e a d s  us t o  b e l i e v e  t h a t  t hey  have been exosed ing ly  
r a re  during the p ~ s t  twelve c e n t u r i e s .  Alrnos t n-ithin the  l i m i t s  of 
Leupp may be found p o t t e r y  she rds  which show the e i t e  ma oocupied 
during the  Eighth ad Ninth Cdnturies  by Pueblo I n d i ~ n s ,  ElaewkLare 
i n  t h e  imnediate  v i c ' , n i t y  s h e r d s  a r e  abundant. I t  i a  reasonable  
t o  b e l i e v e  t h a t  f r e q u e n t  f l oods  would e i t h e r  hnve b u r r i e d  o r  swept 
RWRY t h e s e  evidences of  e ~ r l i e r  occupations,, On the c o n t r a r y  gur- 
face ev idence  of former occupations a r e  conspicuously p r e s e n t  
i;hro;l&aut t h e  e n t i r e  v a l l e y ,  and where they have been  burried it 
i s  d r . d  r a t h e r  thnn wa te r  which hao done t h e  work. 

Of t h i s  we my be c e r t a i n .  The super-flood o f  the  l a t e  
100s i s  h a l f  a oentury behind us ,  and t h e  next one is  f i f t y  yeara  
nearer .  

THJ3 FLOOD OF NOVQ-'BER 1905. 

For  many reasons  t h i s  f l o o d  i s  of p a r t i c u l e r  i n t e r e s t ,  and 
no t  t h e  l e a s t  monK them is t h e  f a c t  t h a t  Loupp W R ~  being h i d  
out when it  occurree,  b u t  was e i t h e r  n o t  badly  snough f looded  t o  
make it obvious t h a t  a d i f f a r e n t  s i t e  should be chosen o r  else the  
fourd ing  p a r t y  ignored the f i c t s .  I n  a d d i t j  on i t  was the o n l y  
hcvenber f l o o d  of which we have rooord and r n q  have been t h e  l a r g e s t  
s ince t h e  one o f  1890. 

1 E ~ c h  of the  seven  a t s t i o n s  r e p o r t i n g  s e t  i t s  a l l  time high 
f o r  November p r e c i p i t a t . i o n  i n  t h a t  month. F l a c c t a f f  r epo r t ed  
7.1OW, w i t h  36.7'' of snow. !Ere o ther  s t a t i o n s  were s e  fo l lows  r 
Ft .  Defiance 3-58; Holbrook ?..82; P i n t o  3.e5; Si.m Law 5.68; Ft. 
W i n g ~ t e  2.70; and Manuclito b.14. The averRge f o r  t h e  seven s t a -  
t i o n s  m s  ! ; . j : l n J  t h e i r  Nove~her  normal only 1.07". The s c t u ~ l  
p r e c i p i t a t i o n  we3 k16$ of t h e  normal -- a g r e e t e r  depa r tu re  t h a n  . 
any o t h e r  month has ehown t h i s  oentury.  Only July 1911, January 
1910, J u l y  1919, Ju ly  and August 1921, and J u l y  1923 h ~ v e  beer! . 
wet t e r ,  and these  on ly  s l i g h t l y  s o  , s i n c e  the w e t t e a t  o f  them had 
only 4.9LnJ ~ n d  two were e lmost  i d e n t i c a l l y  t h e  name as November 
1905. Our c h e r t 8  show t h a t  we have had more thnn f o u r  inchea of 
p r e c i ~ i t ~ t i o n  only w c e  f o r  e ~ c h  63 months cons idered ,  end t h a t  
Inore o f t e n  than  n o t  i t  came i n  July. During t h e  f i r a t  22 y e a r s  of 
t h i e  cen tu ry  the re  were s i n  such  months, t h r e e  of which came i n  a 
period o f  25 months, o r  one i n  each 8 2/3. Sinoe this pe r iod  of 
g r e a t e z t  frequency t h e r e  hns been  only  one month -- one i n  l7b -- 
wi th  p r e c i p i t e t i o n  above fou r  inches.  There m s  no suoh month i n  
t h e  f i n d  92, 

'1#e are indebted  t o  Mr. David Ward, o f  Winslow, Arizona, 
f o r  f i r s t  c a l l i n g  our  a t t e n t i o n  t o  the f l o o d  of m0vember 1905. It 
i s  a l s o  mentioned by Gregory. (19b) 



The s o v e r i t y  of  t h e  f lood  o f  November 1905 waa g r e a t l y  in- 
c r eased  by t h e  manner i n  which the  p r e c i p i t a t i o n  oame, and t h e  
aocompanying temperatures .  Mr. Ward r e c a l l s  t h a t  t h e r e  c m e  f i r e t  
a prolonged per iod  of  ve ry  g e n t l e  r ~ i n  whioh thoroughly soaked 
t he  ground wi thou t  caus ing  m y  run-off.  R i t h  t h a  ground i n  t h i s  
c o n d i t i o n  v e r y  cold weather  suddenly a r r i v e d  and t h e  a o i l  waa f rozen  
deeply.  Then the re  oame a heavy a n w  (over  2bW a t  ~ l a g a t a f f )  which 
b lanketed  t h e  e n t i r e  baain.  Again t h e r e  was a sudden change i n  
t enpe ra tu ra ,  and a d r i v i n g  snowstorm beoamce a w a r m  r a i n ,  The rap- - i d l y  m e l t i n g  snow rea of f  t h e  f rozen  e a t t h  a s  i f  from pnvement, 

Another f a o t o r  which con t r ibu ted  t o  the v io lenoe  o f  t h i e  
f lood  might  e a s i l y  be overlooked, l a r g e l y  bacauae of i t 6  b igness .  
I n  1 8 A O  e drought  began which i n f l i c t e d  the  e n t i r e  Southwest. Texas, 
Utah and Ca l i fo rn i a  found rangos overgrazed and cond i t i ons  beoming  
uesperate .  The completion of t h e  r a i l r o a d  a c r o s s  no r the rn  Arizona 
i n  '83 had rcade a c c e s s i b l e  t hose  wonderful graes lands .Boale  repor ted .  
But it m a  i n  ' B b ,  nhen wst T e x ~ s  wa8 p ~ r t i c u l e r l y  hard h i t ,  t h s t  
t h e  f i r s t  b5g shipments beger! t o  a r r i v e ,  e s  the Haslknifo o u t f i t  
unloeded 29,000 longhorns b t  Rolbvook nnd Winslow. Before t h e  @80te  
ended a t  l e ~ s t  70,000 h ~ d  been shipped t o  t hose  two points .  The 
drought  burned on through t h e  '9Ols. I n  1893 the re  were 800,000 
o n t t l e  end over A m i l l i o n  sheep i n  t h e  s t a t e ,  as  vm have p rev ioue ly  
po in ted  ou t ,  and thauaonds of  horses ,  For czqthor  dozen y e a r s  sde- 
quote r a i n s  w r e  withheld  end beneath t h e  r e s t l e s s  hooves o f  t h e  
ever - incres  s i n g  hordes of s t a r v i n g  o r e a t u r e a  t h e  p13r.ridiae of nor th-  

. ern  Arizonn became, w i t h  t r a g i c  swiftness, a pa rad iae  l o a t .  .'> 
'a, 

So it w a s . t h a t  t he  opening yenre o f  t he  p r e s e n t  cen tu ry  
found t h e  g ra say  pa rad i se  of  188d changed t o  8 h n d  o f  d e s o l a t i o n ,  
t h e  abode of choking dust-atorma, w e e p i n g  dunes, and hot r i n d s  
armed w i t h  f l y i n g  aand that burned and s tung  t h e  e t r l igg l ing  vege- 
t a t i o n  which drought  and over-grszing hnd n o t  a 1 r e d . y  destroyed.  
The morning's green l eaves  were o f t e n  o r i s p  e 5  olack  a t  sunse t .  
A s t o o h n l s  heaven had beoome a land accurced. 

N i t h  t h i s  r a t h e r  broad and h a s t i l y  8;:atched p i c t u r e  o f  con- 
d i t i o n s  i n  mind it i s  n o t  d l f  f 5 o u l t  t o  unde),etand why 1305, w i t h  

' 

heavier  p r e c i p i t a t i o n  than  a n y  o t h e r  y e a r  i r . r e c e n t  t i m e , .  s h o ~ l d  
hsve had s e r i o u a  f loods ,  and ahould m r k  'he  beginning of eevere  
arroyo c u t t i n g  nhioh s t i l l  continues,$ I -, m e  in 1905 t h a t  t h e  
Wepo Val ley ,  s i t e  of' many Hopi farms, hall i t s  a g r i c u l t u r a l  va lue  
l a r g e l y  des t royed  by a n  a r royo  which e t o  ti rough i t  with aurpriding 
r a p i d i t y .  It oeems probablo, a l s o ,  t h a t  t h  s e v e r e  s i l t i n g  o f  Tol- 
e n i  Lakee began a t  t h i s  name t ime,  f o r  t h e  WI:DO d r a i n s  i n t o  the 

' 

Polacce whiah a t  t h ~ t  t ima emptied i n t o  Tolap: l akes ,  



The d iacharge  of the L i t t l e  Colorado R ive r  a t  Holbrook 
reeched a momentary peak of  20, 180  c f s  on November '27, (51s) 
I t  i s  t o  b e  remmbsrsd  thn'; a  l a r g e  number of impor tan t  t r i b u t a r y  
streams e n t a r  t h e  L i t t l e  C;olortdo below Holhrook. L e r o u ,  ManilPa, 
Chevalon, Clear  Creek, Cottonwood, Corn Creek ( ~ r a i b i ,  Polaoae and  
~ e d d i t o ) ,  Coyote and C~nyon Diablo a r e  t h e  b e e t  k n m  among them, 
Mornentory d ischerpp  .from Clear  Cfeek alone has bee? known t o  r e a c h  
39,000 c f s  dur ing  r ecen t  yen r s  ( h p r i l  4, l%Y), and Chevnlm has 
c o n t r i b u t e d  over 10,000 cfs w i t h i n  the past decadeo I t  is in;proS- 
a b l e  thn t e i t h e r  o f  these r o c e n t  maxima approach t h e  c o n t r i  bu t ione  
made by t h e s e  s t reams i n  the f lcod of 1888. The flood whioh paused 
the s i t e  o f  Leupp i n  Hovember 1905 was augmented by f l m s  from a l l  
t h e  t r i b u t a r i e s  msntioned, except Canyon Diablo, and may w e l l  have 
exceeded 75,000 cfs. 

SO far n s  we can d isoover  the f l o o d  took only on3 hu~lan  
l i f e ,  M r .  D ~ v i d  Ward, r e f e r r e d  t o  above, W R B  I n d i a n  t r a h r  a t  
O r ~ i b i  a t  t h e  tlmo. Ho h ~ 3  sent a n  Ind ian  ~ e a m a t e r  to Winslum 
x s u p p l i e s .  Returning along t h e  ' w e s t  s i d e  o f  the Little 

C o l o r ~ d o  t o  a p o i n t  no t  q u i t e  midway between Leupp and Winalw,  
the  I n d i m  ettompted t o  ford t h e  r i v e r  s t  the o r d i n a r i l y  aafn Old 
Hopi Crossing,  Borses, mp,on, eupp l i e s  and d r i v e r  were awept 
ewey, end no t r ~ c e  cf then, waa e v e r  found. A week o r  two la%r 
Mr. Vkrd stoppod e t  the  l i t t l e  c l u a t s r  of t a n t a  whioh w r e  pi tchoi l  
on the a i t e  of Leuap, h t  could l e a r n  no th ing  a b o u t  t h e  whereabout8 
of hi8 vanished o u t f i t .  Late i n  t h e  n f t e rnoon  he turned hia  horae 
about  t o  r e t u r n  t o  O r ~ i b i  and crossed  the L i t t l o  Colorado two iailes 
below Leupp. The land on the n o r t h  s i d e  of t h e  r i v e r  had b e c m s  a 
v e r i t a b l e  quagmire, and n e w l y  30 hours were conaumed in t ravel ing 
tine n e x t  a i x  n i l e s ,  Mr, Ward i s  no t  now c e r t a i n  j u s t  what hed 
oaused this unusual c o n j i t i o n ,  b u t  i t  seem8 h i g h l ~ p r o b a b l s  that 
the a;.ea was n o t  inundated by overf low from t h e r r i h r .  Since 1929 
t h i s  a r e a  hns o c c ~ s i o n a l l y  been do t t ed  w i t h  numerous smll ponds, 
and i t  seems likely t h n t  s i m i l a r  b u t  e x a g g b r ~ t e d  condi t ions  e x i a t e d  
e ~ r l y  i n  t h e  win to r  of 1905. 

We may c a n s i d e r  1905 of p a r t i a u l a r  i n t e r e e t  becauae 5t 
m ~ r k a  t h e  end cf a qua r t e r  o f  a century  of  drought  with i;he w e t t e s t  
yea r  s i n c e  r e c o r d s  have been k e p t  i n  the L i t t l e  Colorado Va l l ey ,  
because i t  saw t h e  boginning of a r royo  c u t t i n g ,  and r a p i d  s i l t i n g  
of Tolani  Lakou, and because Leupp was founded t h a t  year a c t u a l l y  
dur ing  one of  the l a r g e s t  f l o o d s  of t h i s  century .  

FLOOD OC DECEMBER 1908 

I n  December 1908 another  f lood  a m r t  down the r i v e r  w i t h  . 

s u r p r i s i n g  swif tneea ,  Sudden r i e e a  Are the r u l e ,  b u t  c e r t a i n l y  
t h i s  seems to have been a n  e x t r a o r d i n e r i l y  r e n i d  one, Guy Yazzia ,  
B IO~vajo I n d i a n  o f  Leupp, r e c a l l s ,  t h a t  he h ~ d  been hunt ing  rabbilx 
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..Q... ' with h i e  grendfa ther  ac ros s  t h e  r i v e r  fran h i 8  hogan. After  kill- i 
I J \-/. ing one a few hundred ynrds from t h e  normal chennel,  t h e y  t ec rcaeed  

on dry ground t o  t h e i r  horne a n d  skinned t h e i r  k i l l  a lmoet  immedi- 
a te ly .  Probably n o t  more t h a n  t h i r t y  minutes h ~ d  passed a f t e r  tho - , 
k i l l i n g  of t h e  r a b b i t  u n t i l  Guy and h i s  grandfa ther  looked o u t  
across  t h e  d r y  ohannel t o m r d  the  s p o t  of t h e i r  r e c e n t  triumph. 
To t h e i r  amazement water had covered t h e  s i t e ,  and w i t h i n  m hour i i t he  r i v e r  W ~ S  n e a r l y  a mile  a d e o  

I I I 

Almost 20 milee f a r t h e r  down t h i  r i v e r  M r .  David Ward, a t  ! 1 
! t h a t  tima a t  T o l c h ~ c o ,  t o  which place he had moved f rom Orn ib i  i n  

I 1 1907, open t  t h e  n i g h t  w i t h  o t h e r  men o f  t h e  l i t t l e  s e t t l e m e n t  
bu i ld ing  d i k e s  t o  save h i s  home and o t h e r  bu i ld ings  which were 

! 1 .  ; threatenec'. by t h e  r i s i n g  water .  By d a y l i g h t  t h e  water had c - ~ b -  - 
aided, and t h e r e  was no  f u r t h e r  immediate danger.  Unlike mdny 
other b u i l d e r s  i n  t h e  L i t t l e  Colorado Val ley ,  M r .  'PFard took t h e  
r i v e r  ' a  w ~ r n i n e ,  seriously, and b u i l t  h i s  t r a d i n g  poa t ,  which had 1 ' : - ,  : 
been planned f o r  (I s i t e  near h i s  r e s idence ,  n e a r l y  a mi lo  a m y  on 
a rooky bench cvhere it would nover be menaced by the  r5ver .  I i I 

\ .  ! j ' I  

The f l o o d  was b r i e f , .  a s  we h ~ v e  seen, and apparent ly  o f  no 
j p a r t i o u l a r  i m p o r t ~ n o e  . I t  i s  of i n t e r e s t ,  n e v e r t h e l e a s ,  f o r  severa l  I 
i reanom. It i e  the  o n l y  December f l o o d  of whioh rrs find r e c o r d ,  i 

. . nnd t he  on ly  win te r  f l ood .  i n  which me l t ing  snow seems t o  have i .  
.- .. .J i plnyed no  qpprec i ab le  p a r t .  Although it was one of t h e  w e t t e s t  
- - J  

Decembertl e v e r  recorded  i n  t h e  Arizona s e c t i o n  of t h e  L i t t l e  Colorado 

;3! Valley, precipitation i n  the  New Mexican d ra inage  was below normal 
i 's 

I i (31.8$), and t h e  storm ms distinctly an Arizona affair. Average 
p r e c i p i t a t i o n  f o r  The 7 A r i z o n ~  a t a t i o n s  was J.lbn (2.645 of 

I I normal) end even a t  Plagstaf'f only 2@ w a s  acooun$ed f o r  by snow. \ 
None remained from t h e  previous  month. 

i 
! 
i l i n e  s t a t i o n s  r e p o r t e d  the4 r monthly p r e o i p i t a t i o n  a s  
, 
I follows r 
I ' !  
i Flags t a f f  5.74 P i n t o  1.72 Wins 1 ow 38 

t Holbrook 1.51 St.)diohaels 1.30 Blackrook .4b 
Keams 3.7b Show Low 3.05 Ft.  H - J n ~ l a t e  .10 . . 

t 
The unusual ly  heavy p r e o i p i t e t i o n  a t  Win8low a n d  Beams 

Canyon probably  oxp la ins  t h e  ~ u d d e n  r i s e  i n  t h e  r i v e r .  

I FLOOD 'OF JULY 1911 

i . . 
! . 

, Gregory w r i t e e  t h a t  d e s t r u - t i v e  fl'oods occurred  i n  t h e  ma j a r  
t r i b u t e r i e s  of  t h e  L i t t l e  Colorado i n  1311, b u t  mentions no month. 
(19b) A s t u d y  of  p r e c i p i t a t i o n  r3oords makes it almost  o e r t a i n  t ha t  

I July was t h e  time. E i g h t  c i ta t ions r epo r t ed  average r n i n f a l l  of 
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4.7OW, which WRS 183% of t h e i r  normal. Although t h e  s t a t i o n  aver- 
age f o r  J u l y  1 ' : l Q  was 4.9Ln, t h i s  was  only 184f% of  normal for the 
17 r e p o r t i n g  s t a t i o c s ;  t he  s t a t i o n  everage f o r  Ju ly  1 9 9  was ~ l a o  
.!1.70", but  i n  t h i s  c a s e  it wau only 175% of normal f o r  the 14 
r e p o r t i n g  s t a t i o n e .  Theref o r e  Ju ly  19!l ma probably  more n e a r l y  
l i k e  July 1919, the  w t t a s t  on our cha r t ,  t h a n  it  wes l i k e  J u l y  
1929, i n  s p i t e  of s t a t i o n  everages which are i d e n t i o a l .  

George Greeley,  a Nnvajo I n d i a n  who has l i v e d  ~t Leupr, f o r  
more than 20  yea r s ,  r e c a l l s  t h e  p e r i o d ,  bu t  i n  no g r e e t  d e t a i l .  He 
says  t h a t  he was i n  no r the rn  Hew Mexico a t  t h e  t ime, t h a t  heavy 
r a i n s  came on s e v e r a l  consecut ive day6 and t h a t  ~ l l  a t r e n m  were 
ve ry  badly f looded.  

On March 7, 1916, 7.V. H. F. Ro\inson, Super in tendent  of  
I r r i g a t i o n ,  wrote  t h e  Commissioner of' Indian A f f n i r s ,  "Twice wi th in  
seven years t h e  r iver .  has been  high enough t o  a l low water  t o  l e ~ v e  
the  atream bed  snd r u n  a c r o s s  the  l a n d  fol lowing the  o l d  channel  
t o  t h e  m a t .  (The channel  r e f e r r e d  t o  i s  t h e  one which became the 
mein ohnnr.el of t he  L i t t l e  Colorado i n  1933.1 

"The f i r s t  t ime the school  grounds were  f looded .  Subse- 
quent ly  a couple of  dykea wore oonetructed (as s h m  on the  map), 
and t h i e  year  t h e  w a t e r  f a i l e d  t o  r e a c h  the school  grounds o n l y  
becauae of t h e s o  dykes and t h e  f a c t  t h ~ t  t h e  water  war, not  q u i t e  
e a  high  as  i n  t h e  f o r n e r  f l o o d e n  (h5a) See Plate 6. 

In 14. ' a  r e p o r t ,  a l a o  the Commissioner of I n d i a n  Af fa i r e ,  
s t a t e s  t h n t  t h a  d ikes  mentioned were oonstruotsd i n  1909, b u t  the 
source of t h i s  information i s  n o t  indioeted.  O u r  rn c o n v e r a a t i o n ~  
with e a r l y  r e s i d e n t s  had l e ~ d  us t o  be l i eve  t h a t  c o n s t r u o t i o n  had 
taken place i n  1911. I t  i s ,  of oourse,  a  ma t t e r  of n o  g rea t  im- 
p o r t m c e .  I f ,  however, t he  d i h s  vmre b u i l t  i n  1909, t ho  f l o o d  
which invtded the  cnmpua a t  Leup? n u a t  have been t h e  one of Deoem- 
ber  1908. If 1911 i s  t h e  c o r r e c t  d a t e ,  then t h e  f l o o d  about which 
Mr. Robinscia wrote  may h ~ v e  been t h e  one under cons ide ra t ion ,  

The damage m n t i o n e d  b y  Gregory muat have been i n  the  n ~ t u r e  
of a r r o y o  c u t t i n g ,  f o r  the  most p e r t ,  although no d e f i n i t e  a t a t e -  
ment t o  t h a t  e f f e c t  was made. A t  t h e  time of t he  f l o o d  ~pprox im-  
a t e l y  2,000,000 h e ~ d  of l i v e s t o c k  -re g r ~ z i n g  on lf1,983,&7 
acrea  of  t h e  Nnvajo and Hopi Reserva t ions .  There were mare than  
l,b00,000 aheep and g o a t e ,  b u t  l e s s  t h a n  35,000 c a t t l e ,  Horsea, 
mules and bu r ros  n ~ m b e r e d  a b o u t  333,000, (1%) The previous  year  
had been  dry, w i t h  o n l y  10.92" of p r e c i p i t a t i o n .  The p robab le  
improvement i n  range c o n d i t i o n s  whioh accompanied t h e  r e l a t i v e l y  
heavy p r e c i p i t a t i o n  from 1905 - 1903 oould erisily have been e ra sed  
by t h e  a ingle  d r y  y e a r  o f  1910. 'A s h a r p  d e e e r t  year", aays 



Ise iah  Bonman, "may h w e  more e f f e c t  o n  orops, t r ee  ueedlinge,  and 
so i l  e ros ion  t h a n  hal f  a dozen normally moigt yaare ." (5a) s e n r l y  
a b i l l i o n  r e s t l e s s  hoovea trampled the spnrae m d  s t rugg l ing  
vegeta t ion dur ing  a d r y  May and a burning June, a e t t i n g  the s t a g e  
f o r  t h e  t o r r e z t i a l  r a i n a  of July. I t  would be surpr i s ing  i f  those 
showers had n o t  delstroyed as  w e l l  as blessed t h e  countryside. 

Preeton, Dean a n d  Post, i n  t h e i r  r epor t  t o  t h e  Comniaeionar 
of Indlnn Affai rs ,  under dnte of June 2, 1931, s t a t e  t h a t  a f lood 
of magnitude t o o k  place i n  1916. Preo i p i t a t i o n  data (Table 2) 
i n d i o a t a  strongly t h a t  there m y  hnve been two or posa ib ly  three 
periods of high miter i n  tha t  year, (For Table 2, t u r n  page). 

December and January prea i p i t a t i o n  in  t he  winter  of 1915-16 
n u  unusually heavy, i n d i o a t i n g  t h a t  f loads might  e.n??iZy nave ooour- 
r e d  in  e i t h e r  o r  both monthe, providing temporatwee =re  favorable. 
No Decembor ever  reoorded a t  the  Flagataff mats.ler a t s t i o n  bas  had 
more snuw than Deoembor 1915, a n d  only two months  an. 1895 end 
Aug. 1904) have aurpneeed the 8.16 inches  of p r e c i p i t a t i o n  recorded 
i n  Janumry 1910. In t h o a e  k o  conaecutive matha 10.': f e e t  of 
snon f e l l  a t  F lags ta f f !  (1n January 1895 the a l l  time record was 
set -- 120 inches. In  the  preceding b c e m b r  t h e r e  were 38 
i n o h a a  -- a t o t a l  of 13 f e e t  8 inohes i n  two  month^.) 

As m i g h t  be expeoted, unusual f a l l e  of snow occurred during 
those  same months over most of the Little Colorado Baain i n  New 
Mexioo as well a8 Arizona. December and January temperatures were 
below normal a t  F l a g s t a f f ,  and may be aasurned, w i t h  reasonable 
sa fe ty ,  'to have been 80 ra the r  g e m r a l l y .  Flagataff  ' 8  February 
to e r ~ t u r e s  were s l i g h t l y  above normal, a i th  an amrage  maximum 
o f  me 5*3: and a h ighes t  temperature  of 58". 

We know t h e t  on February 8 the Comiseioner  of Ind ian  Affai;s 
wrote lfr. H. F, Robinson, Supt. of I r r i g a t i o n ,  regarding flood pro- 
t e c t i o n  work a t  I,eupp: (45a) I t  aeerns probable, although we have 
no proof to offer ,  tha t  the Commiesioner ~ a 8  w r i t i n g  i n  response 
t c  either a to legran or a l e t t e r  t e l l i n g  him of flood oond i t ione .  
Even in  r e c e n t  y e a r s  corrsapondenoe regarding the e i t u a t i o n  a t  
L e u p p  hoe lagged exoept dur ing  o r  h e d i a t a l y  a f t e r  perioda of 
amergenoy, In  replying t o  the Cormiaeioner~a l e t t e r  Mr. Robinaon 
s t e t a d  that addi t5oml  d i k e s  w u l d  be needed, a n d  r e o m e n d e d  the 
oona t ruc t ion  of j e t t i e s  and the a u t t i n g  o f  a a m a l l  p i l o t  channel. 
Minimum c oe t, $0, 5OO.OO. 

F r e o i p i t a t i o n ,  temperatures and oorraapondenoe, t h e n ,  .rll  
p o i n t  toward a poa a ib le  flood i n  February 1916. Furthermore f l o o d r  
of importance have occurred i n  the ear ly  p e r t  o f  February i n  bo th  
19% and 1937, making suoh a f lood aeam all the more l i k e l y .  Our 
personal exper ience  during many yearn of reeidenoe i n  t h e .  L i t t l e  
Colorado Baain has taught ua  to expeot  a svere ly  a o l d  m a t h e r  dur ing  



STATIONS 

Flagstaff 
Fort Valley 
Holbrook 
Heber 
Kerns Canyon 
~ U P P  
Pined~le 
Pinto 
S t .  Johns 
S t .  Miokaels 
Shcm Lou 
Snowr'lake . 
Springerville 
Hin81ow 
Blsokrock 
MoOaf fey 

PIOY. DEC- J FEB.  MAR. APR. MAY. J .  Jm,. AUG. SEP, OCT. BOV. C .  ANWL 

1 82 
1-55 
0.75 
1 .Lo 
N.R. 
0.Lo 
1 -9.h 
0.82 
0.63 
1.a 
1 . b  
0.84 
0.01 
0.60 
0.78 
N O R  

G'cation average for the year ra8 2,10 inohes above n o m l .  Avarage for the entire baain ms 1.75 inohes 
above normal. 

PRECIPITATIOX DATA FOR THE LITTLJ3 COLORADO BAS18 
Novomber 1915 t o  Daoember 1916 

Table 2 



t h e  f i r s t  three weeks of J a n u ~ r y ,  but d e l i g h t f u l l y  moderate rreather 
t h e r e a f  ter  . 

I t  ia  a l t o g e t h e r  p o s s i b l e  t h a t  high water  or  even  s e r i o u s  
f loods  a ' so occurred i n  J u l y  and August, and perhape a g a i n  i n  
October. I n  t h e  l a t t e r  month t h e  p r e c i p i t a t i o n  average of  2.61 

' inohes w a s  2h9% of the normal. I t  muet be remembered, however, 
t h n t  October r a i n s  a re  seldom of the t o r r e n t j a l  c h a r a c t e r  of t h e  
storms o f  July and  August, and t h a t  t h e r e f o r e  run-off  i s  r e l a t i v e l y  
much l e s a .  

Although we hnve po in t ed  out  t h e t  floods we;w p o s s i b l e  i n  
J u l y  and August w are i n c l i n e d  t o  b e l i e v e  t h e r e  wbre none. In 
t h e  summere of 1932 and 19'13 c o m p ~ r a b l e  p r e c i p i t ~ t i o n  I8 reoorded 
f o r  the  nonths o f  July nnd August, but  i n  n e i t h e r  pe r iod  wae t h e r o  
run-off  s u f f i c i e n t  t o  have  c r e a t e d  even e modere t e l y  s e r i o u s  f 1 ood 
i n  l9lb. The r a i n y  aeaaon i n  l9lb ms apread o u t  r a t h e r  evenly 
over  a per iod  of four  monthe, J u l y  to October,  and  i n t e r e a t i n g l y  
enough was preceded and fol lowed by two of the  d r i e s t  months e v e r  
reoorded. P r io r  t o  1923 we hnve no d e f i n i t e  reoords  of  f loods  
ocour r ing  in  summer months w i t h  l e s s  t h a n  four inchee o f  p r e c i p i -  
t a t i o n .  Ve a re ,  consequently,  n o t  j u e t i f i e d  i n  supposing t h a t  
f l oods  t o o k  p l ~ c e  i n  t h e  sunmer of l'jlb, and a r e  encouraged i n  t h e  
b e l i e f  t h a t  e a r l y  February i s  t h e  most probable time, w i t h  l a t e  
January a possibili1;y.  

I t  i s  our b e l i e f  t h a t  t h e  period of cons iderable  f l m  con- 
t i nued  a t  l e a s t  u n t i l  t h e  middle o r  l a t - t a r  p a r t  o f  Apr i l .  S t o r e d  
snow i n  t h e  h ighe r  a r eas  was unuaunlly g r e a t ,  a s  we have seen, and  
t h i s  must h ~ v e  melted r e a d i l y  under the  temperaturss  which pre-  
v a i l e d  i n  h r c h  and A p r i l .  A t  F l a g s t a f f  both months a h m  the  
h ighes t  average m i i m u m  tempertltures i n  periods o f  t m n t y  y e w s  or  
longer .  On Wnrch 7 Mr. Robinson wrote t h ~ t  banks of t h e  r i v e r  were 
be ing  r a p i d l y  eroded in t h e  Leupp area, wi th  t h e  water n t  mid- 
s t a g e .  (45a )  

THE FLOOD OF 1919 

P o s t ,  P re s ton  and Dean, i n  t h e i r  r e p o r t  of June 2, 1931, 
c n l l  a t t e n t i o n  t o  R f l o o d  of magnitude which occurred i n  1919, b u t  
d o  not mention t h e  month. Ordinar i ly  it i s  d i f f i c u l t  t o  determine 
a c c u r n t e l y  from t h e  a v e i l a b l e  p r e o j p i t a t i o n  r e p o r t s  t h e  month i n  
which s u c h  a f l o o d  may have  ocourred. I n  the p r e s e n t  i n s t a n c e  
t h e r e  seems t o  b e  l i t t l e  doubt t h a t  the  t i m e  wns July o r  very e a r l y  
August, e inoe  t h i s  p a r t i c u l a r  J u l y  was t h e  w e t t e s t  ever  r eco rded  
i n  the L i t t l e  Colorado Basin. June,  o r d i n e r i l y  dry ,  h ~ d  heell 
d r y e r  t h a n  usual. Consequently Ju ly 'a  t o r r e n t i a l  r a i n s  f e l l  upon 
parohed e a r t h ,  a n d  the L i t t l e  Colorado River  w e n t  on t h e  rampage. 
We p r e s e n t ,  i n  Table 3, t h e  a v a i l a b l e  p r e c i p i t a t i o n  r eco rde  f o r  
t h e  bas I n .  



STATIONS ELEV JAN FEB MAR APR U Y  JUIV JUL AFu SEP OCT BOV DEC 

B ~ Y  
Cosnino 
Flagstaff 
Fort Valley 
Heber 
Holbrook 
Kenms C~nyon 
Leubp 
Pinedale 
Pin t o  
St. Michaels 
Show Lcm 
Snowflake 
Springerville 
Wins1 ow 
Blacktook 
Gamerco 
YuGaf f ey 

070 
2.16 
1.78 
3.54 

70 
N.R. 
.&5 
060 
097 

1.94 
1.08 
R.R. 
85 
920 
-61 
79 

1.75 
1.32 

34 
.rX) 

T 
T 

67 
B.R. 
-00 
010 

1.05 
T 

50 
65 . lio 
01 

T 
T 

-10 
03 

Annual Average for 15 stations l9.W inohes. 
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Regardless  of t he  e x n c t  d a t e  of t h i s  f lood ,  it m e  of g r e a t  
importance i n  t h e  h i s t o r y  of s i l t i n g  and t h e  f lood  h ~ z a r d  a t  Leupp 
f o r  two reaaons:  

1. Tolani  Lakes were ao d i e a s t e r o u s l y  a i l t e d  up by a g r e a t  
f l ood  e n t e r i n g  them from t h e  0 -a ib i  t h a t  t h e i r  value a e  a s e t t l i n g  
b a s i n  f o r  O s ~ i b i  and r a r e l y  f o r  Polacca f lood  wetera we8 l a r g e l y  
des t royed .  Huge q u a n t i t i e s  of s i l t  which would have been e f f ec -  
t i v e l y  t r e p p ~ d  i n  e a r l i e r  t imes ,  rushed through the  l a k e s  and  i n t o  
Corn Creek t o  b e  depos i ted  f i t  t h e  junc t ion  o f  this s t ream w i t h  t h e  
L i t t l e  Colorado. 

2. This  s i l t  load  was of s u f f i c i e n t  quan t i t y  t o  f o r c e  t h e  
L i t t l e  Colorado t o  abandon t h e  channel i t  had ocoupied f o r  many 
years ,  and aeek a new one n e a r  t h e  t i n y  c l u s t e r  of b u i l d i n g s  which 
then comprised Leupp. That  was t h e  f i r ~ t  e t e p  i n  t h e  l o n g  m r o h  
which has  c a r r i e d  t h e  r i v e r  from t h e  n o r t h  s i d e  of Leupp t o  t h e  
south  s i d e  of it, a march which has a l r e a d y  c o s t  more t h a n  $150,000.00. 

Reid Jenaen, a Navajo Indian  who has l i v e d  a t  Leupp f o r  
many years ,  s a y s  t h a t  he b e l i e v e s  t h a t  t h i s  was one of s e v e r a l  
occasions when t h e  s i l t  d e p o s i t s  l a i d  down by Corn Creek were s o  
g r e a t  t h a t  a dam was thrown completely acroas  t h e  channel o f  t h e  
L i t t l e  Colorado, thus c r e a t i n g  a temporary r e s e r v o i r .  

THE FLOOD OF Si3PTEMBER 1923 

Before ue oonaider t h e  importnnt  f l o o d  of 1923 it w i l l  be 
worth ou r  whi le  t o  review t h e  records  f o r  t h e  summer of  1921. 
Although Prss ton ,  Doan nnd Poat  do no t  mention t h i s  p e r i o d  i n  t h e i r  
r e p o r t  t o  t he  Commissioner of Indian  Af fa i r a  i n  1911, t h e m  oan be 
l i t t l e  doubt that it WRS even  more important  i n  Leupp's h i s t o r y  
then  t h e i r  r epo r t ed  f lood  of  1919. I t  i a  poes ib l e ,  t oo ,  t h a t  on ly  
human i n t e n e n t i o n  made Ule f lood  of September 1923 more conapic- 
uous t h a n  the one which muat have occurred i n  1921. 

We p r e s e n t ,  i n  Table 4, on t h e  fo l lowing  page, t h e  e v a i l -  
a b l e  p r e c i p i t a t i o n  da ta .  

The combined average  p r e c i p i t a t i o n  f o r  J u l y  and Auguat 
1921 f a l l s  on ly  .85" below t h e  average f o r  J u l y ,  Auguat and September 
1 9 3 .  I t  w i l l  b e  not iced  t h a t  bo th  June and September 1921 are 
f a i r l y  d r y  nonths ,  i n d i c a t i n g  a p o e e i b l e  concent ra t ion  o f  r a i n -  
f a l l  i n  much l e s s  than t h e  b2 days provided by J u l y  and Auguat. 
Obviously t h e  a lmost  equal  p r e c i p i t a t i o n  of t h e  s m e r  o f  1923 
might hnve been d i s t r i b u t e d  over a muoh longer  per iod.  Thia may 
n o t  have been t h e  oaae, however, a inoe  tho f l o o d  reached b u p p  on 
September lh ,  a f a c t  which I n d i c a t e s  t h a t  t h e  v a e t  r r a j o r i t y  o f  t h e  
September p r e c i p i t a t i o n  f e l l  between t h e  8 t h  and 13th. 



1923 
AUG . SEPT . YEAR 

Idom 
STATIONS 

JULY 

3.51 
;- 78 
4.93 
6.26 
4. ro 
L. 57 
1-05 
45-27 
3.93 
7.11 
2.13 
5e80 
6-59 
7.89 
2.29 
5.a 
6.10 
2.36 
4 4 2  
2.57 
161 

SEPT. JULY 

6-93 5 9 4  
2.30 7.147 
1.96 3.37 
2.70 . 4.49 
Ho Reoord 
2-39 3-51 
Blo Reoord 
No Record 
5.38 58% 
No Reoord 
3-67 1-59 
4.a 3-01 
h.98 4.38 
3.05 3.77 
5.67 3-07 
2-49 3-10 
3.19 3 . h  
l r . 4  5-42 
2.75 2-66 

Bly Ranger 
Cosnino 
Flagstaff 
Fort Va-llay 
Heber 
Rolbrook 
Xeeuns Canyon 
LeuPP 
Pinedale 
Pinto 
St. Johns 
St. Michaels 
Show L<nr 
Snowf 1 sks 
Springemilla 
Winalow 
Blackrook 

IT , , PRECIPSTATIOH DATA FOR THE LITTLE 'COLORADO BASIN 

il . June-September 1921 and August-Clobber 1923 

Table 4 
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I Be t h a t  88 it m y ,  t h e  f looda of 1921 paseed unheralded 
k -2  and m m n g  -- l e f t  Leupp untouohed, while t h o  f lood of September 

I "  \ [ * . ,  i 14, 1923, achieved l a s t i n g  fame. ; : .  

. why? 

Il I 

I .  

Some of the reasorid a r e  n o t  d i f f i o u l t  to  f i n d .  Look f i r s t  
~t the  1921 records from Kenmo Canyon. Only one J u l y  wus wetter, 1 ;I,:- . ' 

and only one A u p s t  ma h a l f  a s  we t  from 1894 u n t i l  now (1937) s o  
f a r  8s records  exist ,  for  t h i s  a ta t ion .  Yet these two months were . 
s i d e  by s ide  with t h e i r  11.57" and almost  unbelievable 7.13" of >i 
p r e c i p l t e t i o n  -- a t o t s 1  of 11.7" i n  two months a t  e s t a t i o n  

. where n n n u ~ l  normel i e  only l?.it'IW. The e n t i r e  y e a r  of 1894 had 
l e u e  than 7" ! 

K~fIXn6 Canyon empties i n t o  the Polaccs  which, i n  turn,  add8 
i t n  r a t e r  t o  tha t  of Corn Creek. The Oraibi ,  Polacca enc! Jed.!ito 
Phshes -- pr inc ipa l  t r i b u t a r i e s  of Corn Creek -- have drainage 
bas ins  subequal i n  area. Gregory gives the following e a t i n n t a r ,  
probably conservative t Ornibi  652 aquare miles; P o l ~ c o a  672 equare 
milss; Jeddi to  623 square miles. (191) Geographically the Polacoa 
i a  t h e  c e n t r a l  one of  these th ree  which spread narrowly, l i k e  the  
f i n g e r s  of a h n d ,  acrosrc n o r t h e a t ~ t e r n  Arizana. These washes, w i t h  
t h e i r  companion which i s  c a l l e d  Dinnebito, a r e  o f t e n  re fe r red  t o  
as t h e  Washes of Tusayan, The Spanish o a l l e d  the Hopi Country of 
today "The h-ovinoe of Tusayan", and it i s  drained by the washes so 
named. 

It i e  unbelievable t h a t  the  Keams a r e a ,  e i t u a t e d  a8 it Is 
near  t h e  center  of t h e  Oraibi-Polecca-Jeddi t o  drainage ba3inJ 
could be so thoroughly drenched and not  share i t s  for tune  w i t h  
neighborine t e r r i t o r y .  M n g  t o  d i sas te rous  s i l t i n g  in 1919 and 
e a r l  i e r r T  Tolani Lakes were n o  longer able t o  swallow a t  a sf ngle 
gulp the  bulk of t h e  Oraibi 's  flow. Enormous q u a n t i t i e s  o f  silt, 
formerly checked by them mre t h r u s t  i n t o  t h e  Little Colorado 
River a t  the mouth of Corn Creek. "~ud-hal ls" ,  ao c h a r a c t e r i s t i c  
of  this drainage, -re, ro l l ed  onto the  flood-plain o f  the l o r g e r  
s t r e w  i n  thousands, rapidly  bui ld ing up an e f f e o t i v e  dam. The 
L i t t l e  Colorado found i t s  oourae blooked, took i t 8  second s t e p  
toward t h e  southwest and Lsupp. A m a l l  i r r i g n t i o n  p ro jeo t  of  
the  Indian Service, l o o ~ t e d  a t  tho mouth of Corn Creek, became a 
hopelesaly a i l t e d  mess. Reyond Qht .there m e  l i t t le  apparent  
damage, and probnbly l e a s  anx ie ty  about  the  future i n  the minda of 
the handf!ull' of people who l i v e d  a t '  Leupp, 

There f o l l d d  the  unusunlly dry year of 1922. Only one 
y e w  aince  1910 had been dryer. If floods occurred, and rre doubt 
it, t h e y  were medloare a f f ~ i r e  which went unrecoYded. 

Down t h e  edge of tha L i t t l e  Colorado's brold v a l l e y  t o  Leupp i f  

- 
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wandered t h e  na in  h i g h m y  f rom Winslow and t h e  E a a t  t o  F l ags t a f f  
end t h e  West. Juat  beyond Leupp th(4 road oroaeed Canyon Disb lo  
w i t h o u t  human help a n d  headed f o r  F l a g s t a f f .  To t h e  r i g h t  s f o r k ,  
a l s o  on i t s  o m  i n i t i n t i v o ,  c roseed  t h e  t reacherous  L i t t l e  Colorado 
on a l imeatone  ledge and s t r a g g l e d  o f f  i n t o  t h e  Hopi Country t o  the 
n o r t h e e a t ,  

Tn horse  snd buggy daya t r a v e l e r s  camped n e a r  these  oroas-  
i ngs  and r e s t e d  when streams were t o o  davlgeroualy awollen. If 
the  t a l e s  of pioneera a re  t r u e  it took  a lot of awe l l i ng  f o r  t h o a e  
herdy  f o l k  t o  diagnose it as t o o  dangerous, 

In  1921 automobiles were  f a r  from unknown i n  the Bava,io Res- 
e r v a t i o n ,  b u t  f o o l i s h ,  indeed, was the nlan who e t a r t e d  o f f  w i t h o u t  
shove l ,  nxe, water, food and bedding. Bridges were p r a c t i c a l l y  
non-exia ten t  even though swol len  s t reams were a p t  t o  be abundant  
f o r  s e v e r a l  months e a c h  yea r ,  Cars ,  equipment, even  l i v e s  were 
l o s t  wh i l e  thoee pioneera of motordom were discovering that ho raea ,  
l ack ing  i g n i t i o n  systems,  o a r b u r e t o r s ,  gas txnka and excese m i g h t ,  
had fo rd ing  adventages no car possessed. A s  motor i s t8  e a t  by f o r  
hours  or  even days a f t e r  teams and wagons hsd c ros sed  s a f e l y  and 
w i t h  enae, t h e r e  grew a c o n v i c t i o n  t h ~ t  "something ahould be done 
abou t  it". 

Before anyth ing  WPS done, h m v e r ,  Mnry Roberta R ineha r t  
a r r i v e d  a t  Leupp sea rch ing  f o r  co lou r  f o r  an a r t i c l e ,  +ioh we are 
t o l d ,  m e  t o  be e n t i t l e d  "Roughing It i n  t h e  Pa in t ed  Desertn.  If 
t r a d i t i o n s  a r e  t o  be t rue t ed ,  t he  noted au thor  was roughing it i n  
t h r c o  P ie roe  Arrows, one o f  which oonte ined  aolcplete 2 in ing  equip- 
mnt and a negro chef! Ek t h a t  a s  it may, the R ineha r t  csva loeda  
bogged down a e  it t r i e d  t o  n e g o t i a t e  t h e  c ross ing  i n  the L i t t l e  
Colorado below Leupp, and hnd t o  b e  recrcuod by l o o a l  t ~ l e n t ,  

I n  f a i r n e s s  t o  Mrs. H ineha r t  we has t en  t o  add  that m ~ o u g h -  
i n g  It i n  t h e  P a i n t e d  ~ e s e r t *  m s  neve.r w r i t t e n ,  but "Desert 
Caravanerst'  was. Mrs. R i n e h r t  n c t  only "rankly admits  t h a t  t h e r e  
was a d i n i n g  car  and a chef ,  b u t  s t a t e s  that t h e r e  w r a  two o t h e r  
huge t rucks  and e i g h t  p a s a e n g e r : . ~ a r 8  aa w e l l .  ( 4 3 ~ )  Because t ha t  
famoua uritbr gave a most e x c e l l e n t  deeor ip t ion  of cond i t i ons  a t  
the c r o s s i n g  below Leupp a t  t h a t  t i m  we t a k e  th l i b e r t y  t o  q u o t e  
b r i e f l y  from " % s e r t  Caravaners", condensing a s  we go, and r e g r e t  
ting t h a t  rn must do so. W e  f i n d  he r  on one s ide.  o f  the river 
wish ing  she was on the other ,  w i th  F l a g s t a f f  a f e n  hours  behind  her, 
and t he  Hopi Snake Danoe a day o r  s o  ahead. 

"Now my i d e a  of c r o s s i n g  a r i v e r  has g e n e r a l l y  been a b r i d g e ,  
I have done i t  on a horse and i n  a boat.  But i n  a machine 1 p r e f e r  
b r idgee .  Indeed, my l i k i n g  f o r  b r idges  when I am i n  a o a r  amounts 
t o  a n  obsession. It seemed, however, t h a t  there  was no b r i d g e  over  
t h e  L i t t l e  Colorado wt  Leupp. 



"The t rucks  wore 0 t  Leupp. So ma t h e  r i v e r .  So were we. 
And a11 of u s  gave e v e r y  i n d i c a t i o n  o f  remaining e t  Leupp. 

"Over e bread th  of bed o f  some s i x  hundred f e e t  of f j s s u r e d  
mud ~ n r l  umd,  the r i v e r  s en t  amttll t r i c k l e s  of w r t e r  which wandered 
here and t h e r e ,  a s  i f  seeking t h e  mother s t r ean .  But i f  they d i d  
n o t  know where t he  motkm strean: WPS, we did .  It was hid ing  under 
the f a r  bank, which we8 twenty f e e t  high and extremely s teep .  Not 
t h a t  the no the r  s t ream was much, r a ~ l l y .  It was some t h i r t y  f e e t  
~cx-086 and waist-deep i n  the c e n t e r ,  b u t ,  w i t h  t h e  uaual l n e t i u o t  
of  r i v e r s ,  s h e  had dug her ohannel ab rup t ly .  That is ,  one s t e p p e d  
off from the  shal low i n t o  t r o u b l e  a t  once, I know. I did it. 

n So on Jordan ' s  stormy bank we s tood ,  and. c a s t  a w i s t f u l  
eye * 9 * 

"But t h e  soh001 super in tendent  u a s  b o t h  k i n d l y  and r e source -  
f u l .  He s e n t  t o  t he  eohool f o r  a team, Indiana ,  and ropes, w h i l e  
our  d r i v e r s  t ook  o f f  t h e i r  shoes  m d  socks and r o l l e d  up t h e i r  
t r o u s e r s .  * * * 

"The Ford h ~ d  caught  up w i t h  us ,  and was, a s  i s  the custom 
with Fords, selected f o r  the f i r s t  v i c t im .  Escor ted  by ruEning 
zen  it s h o t  c L +  on t h e  mud, s t u c k ,  was dug o u t ,  s t u c k  again,  a g a i n  
WPS rescued ,  nnA now m d e  R f l y i n g  l e a p  at; the strenm. Suddenly 
we gnve a loud mi l .  The Ford went  f a m r d  smar t ly ,  dlpped, fell 
forwnrd, b u r i e d  i t s  nose i n  the hole  i n  the r i v e r  bottom, end 
t h e r e  remix.  , d B  slowly drowning. There is noth ing  sadder  than  a 
d r o m  ing  Ford. 

"1% C R F ? ~ ~  t h p t  n i g h t  on t h e  o t h e r  s i d e ,  i n  e 8mdy d e s e r t  
p l n i n ,  f o r  t he  nen were  e x h u s t e d . "  

Not l ong  a f t e r  t h i ~  event  s t e e l  b r i d g e s ,  on ly  a few hundred 
f e e t  ~ p ~ r t ,  were cons t ruc ted  w i t h  Federa l  funds  a c r o s s  both s t r eams .  
They were completed i n  t h ~ t  f o r t u n ~ t e l y  dry  yen r  o f  1922. 

I t  PYRS those b r idges ,  coupled w i t h  t h e  r e l o c n t i o n  of t h e  
r i v e r  o h a m e l  i n  1919 end probebly egein i n  1921, which forced t h e  
f l o o d  w ~ t e r  of September 111, 1923, i n t o  Leupp u n t i l  it stnod more 
t h ~ n  e  f o o t  d w p  i n  saxe of the bu i ld ings .  I t  drowned hogs i n  t h e  
g o v e r m e c t  pena and sheep in e c o r r a l  behind t h e  Leupp Trrding 
Pos t .  

Above Leupp it w ~ s  p o s s i b l e  f o r  t h e  river t o  e t t ~ i n  a  wid th  
of over  two r i l e s ,  and it did. A t  t he  new brid;;e it was expected 
t o  squeeze through an opening j u s t  300 f e e t  wide, and could n o t .  
To complicate  t h e  s i t u a t i o n  the  g r e a t e s t  f l o o d  s i n c e  t h e  err ivcl l  

~ 

of t h e  m i t e  Ean carne roa r ing  d m  Canyon Diablo.  Up i n  the canyon 
the  wa te r  was a c t u a l l y  60 f e e t  deep. (45b) A s  i t  isnued fron: t h e  
h i l l a  i t  could spread broadly southwes t  of Leupp, b u t  it was ex- 
pebted  t o  conpress  i t s e l f  sufficiently t o  p a s s  beneath t h e  new 
150 f e e t  bridge which had 80 r e c e n t l y  bean cons t ruo ted  a t  i ts  
mouth. I t  r e fused ,  



To make a very bad matter worse, bo th  b r idges  hexd been 
r e t  high above the atream-beds t o  p r o t e c t  them from f loods .  Long, 
high, ea r then  'approaches mado acoess t o  them poaaible. But those  
same approachen ve ry  e f fec t ive ly  damned baok t h e  flood waters of 
the  rampaging a t ~ e a m s  -- t h n t  I s ,  they held t h e  water back long 
enough t o  thoroughly f r i g h t e n  the  inhab i t an t s  of  Leupp. Then., d e n  
mi ter  m e  beginning t o  sp lash  t h e  a t r i n g e r s  of t h e  br idges ,  n e a r l y  
20 f e e t  above the normal stream-bed, t h e  approaohes - a l l  four of 
them f a i l e d .  R a t e r  aubsided r a p i d l y  a t  Leupp. 

~ e l a r r ' t h e  bridges a mile o r  two l i v e d  an o b a t i n a b  Havajo. 
He had l i v e d  t h e r e  for  mnny years and t h e  r i v e r  h a d  never  reached 
h i s  borne. No amount of nrgument oould aonvince him that he ahould 
take h i s  f lock  of nearly 1,000 sheep and zoats  t o  h igher  ground, 
or move h i s  f m i l y  t o  sa fe ty .  When h i s  aheep .mere atruagling t o  
keep t h e i r  n o s t r i l 8  ~ b o v e  water, he and h i s  family were reacued 
from t h e  top of h i e  hogan k i t h  a team and wagon. Hia sheep were 
l o s t .  Severa l  mi les  down the r i v e r  A fe l low t r i b o s m  WAS found 
severa l  days l a t e r  on the roof of h i s  hogan -- dead from exposure, 
A t  l e a s t  one o the r  band o f  sheep was l o s t ,  and p a r t  of a third 
flock. 

I n t e r e s t i n g ,  t o  say the l e a s t ,  a r e  the a v a i l a b l e  f igures  f o r  
the volume of t h a t  flood. Santa Fe engineers a t  Winslow, long 
a c c u s t a e d  t o  e s t i m ~ t i n g  t h e  L i t t l e  Coloradols f loods  placed t h e  
c r e s t  a t  50,000 c f s  as  it r ~ o e d  p a s t  t h e i r  br idge  i n  Tfinalow. 
Eighteen milea below Leupp, a t  Grand F a l l s ,  the U. S, Geologiaal 
Survey gaging s t a t i o n  reported a f lood maximum of  120,000 cfa. 
(51a) That  i s  an increase  of 24% i n  l e s s  than 60 miles  .! Beyond 
any reasonable doubt it r e f l e c t s  t h e  impounding of the water by 

the  new br idges  nea r  Leupp. No considerable  t r i b u t a r y  e n t e r s  tbq 
L i t t l e  Colorado b e h e e n  Canyon Diablo pad Grand Fa l l s .  For t h a t  
reason the Grand Fal la  record of 120,000 c f s  is  often misquoted 
an the  approxinate c r e s t  which Leupp withstood,  although it ms 
almorrt wholly without  d ikes .  I t  i s  our opinion t h a t  t h e  combined 
c r e s t s  of Canyon Diablo and the L i t t l e  Colorado i n ,  the lnupp ares 
did no t  exceed 900,000 c f s  and t h a t  00,000 ofs  might be a ra ther  
close approximation cf the truth. 

I n  1922 it had been deoided t o  enlarge  considerably  the 
school and agency f a c i l i t i e s  a t  Leupp. This work had scaroely  been 
undertaken a t  t h e  time of the September flood. Trad i t ion  t e l l s  us ,  
bu t  we have n o t  v e r i f i e d  t h e  statement, t h a t  one Hugh Russell ,  
foreman i n  charge of  construction a t  Lsupp, wired the  Burenu of 
Indian Affa i rs  advis ine  t h ~ t  work be abandoned. According t o  the 
s t o r y  a s  n m  t o l d  he received a r e p l y  saying,  "1t i s  your  duty to 
build n o t  t o  advise.  " 



n e t h e r  t h a t  is t r u e  o r  not ,  approximately half  a m i l l i o n  
d o l l a r s  h a s  been expended i n  improving p l a n t  and equipment a t  
Leupp s i n c e  the  i l o a d  menace beoarce p a i n f u l l y  obvious. Even 
approximate f i g u r e s  a r e  n o t  e v a i l a b l e  f o r  t h e  c o a t  of f l o o d  pro- 
t e c t l o r ~  airice 19s. Lowest e s t ima te s  p l ace  t h e  SUE, a t  a l i t t l e  
more t h ~ n  $l25,OOO.OO, w h i l e  the h i g h o s t  ones a r e  j u s t  abou t  
double t h a t  amount. 

But  r e t u r n i n g  t o  1':23, t he  f l o o d  and t h e  inadequate  br id-  
ges, we f i n d  Wr. H. F. Robinson, Supe rv i s ing  Ebgineer i n  t h e '  
U.S.I.S., w r i t i n &  t h e  Commissioner of I n d i a n  A f f a i r s  on October 9, 
paking a r o p o r t  i n  rosponse t -  t h e  Commissioner's t e l e g r ~ p h e d  
r e q u e s t  of September 21. I t  uf16 R c a r e f u l l y  prepared  r e p o r t ,  
s t a t i n g  what  had happened,, why it had happened, and whit  should 
be done. We quota b r i e f l y  from it: 

"The m t e r  d id  not  reach  t h e  b r idge  e t r u c t u r e ,  b u t  t h e  
unders ide  shows t r aced  of muddy m t e r  t h a t  had been splaehed 
aga jns  t t h e  su r f ace .  * * * had n o t  t h e  approaches given away t o  
a l l ow t h e  ~ d d i t i o n ~ l  weterrray, * * * t h e  b r idge  i t s e l f  would have 
been des t royed ,  

" ~ r o m  the Caiion D h b l o  b r idge ,  on t h e  west  it i s  180' t o  
';he high wnter mark. On t h e  e a s t  s i d e  i s  a wide f l e t  and wnter  
b ~ c k o d  up over t h ~ t  f o r  a long d i s t a n c e  w i t h  no  p e r c e p t i b l e  cur- 
r e n t .  From t h e  L i t t l e  Colorado b r i d g e  it i s  4001 t o  t k e  ~ o u t h  t o  
the high  w ~ t e r  mark and 10051 t o  t h e  no r th .  * * * 

"The only po r t ion  of the f o u r  approaches that i a  l e f t  i s  
a l i t t l e  p i l e  of  d i r t  a t  t he  e a s t  end of t h e  Canon Diablo br idge  
* *, ~ n d  a p ieoe  of the a p p r o ~ c h  on t h e  n o r t h  s i d e  of the 
L i t t l e  Colorado br idge  a b o u t  1251 long  * * *." 

The L i t t l e  Colorado Bridge ma l e f t  between 10 and 20  
f e e t  above the  ground at e i t h e r  end, acoording t o  Mr. hobineon's  
r e p o r t .  He made s u ~ g e s t i o n r  f o r  temporary r e p e i r s  which would 
make it a v a i l a b l e  f o r  u s e  u n t i l  permanent r e p a i r s  could be  made. 
The r e p o r t  cont inuos  r 

"1t i s  euggested and  reconanended t h a t  t h e  only s a f e  method 
of permanent r e p a i r s  would be t o  b u i l d  an a d d i t i o n a l  epan o r  
s p n s  t o  t h i s  b r i 4 g e  a t  t h e  south  end. As the rock  i s  s o  nea r  
the  s u r f a c e ,  i t  w i l l  not be very  expensive o r  d i f f i c u l t  t o  make 
R s o l i d  f o u n d ~ t i o n  a t  a rensonablc expense, end it i s  b e l i e v e d  
t h a t  t h e r e  ahould be cons t ruc t ed  two spans of 100  f e e t  each  in 
t h i s  d i r e c t i o n  ." 

The follow in^ eul;gestions were made r ega rd ing  t h e  Canyon 
Dinblo br idqe  : 

n For p e n n ~ n e n t  repsirs ,  t h e  e a s t  approach should be con- 

s t r u c t e d  of e a r t h  or s h a l e  and on t h e  w e s t  epproach ano the r  apan 

A 
NNOOl l 



should be oonstructed not lees  than 10Cf long. Inaamuoh aa 
f o r  t h a t  distanoe there i s  no bed rock wi th in  a reasonable 
depth, it might be more p rao t i cab le  and it c e r t a i n l y  would be 
oheaper t o  pu t  i n  a p i l e  approach, i n  which oase, owing t o  the  
obs t ruc t ion  caused by t h e  p i l ee ,  t h e  length  should be s t  l e a s t  
150'". 

1,s t h i s  i s  being w r i t t e n  more than 13 years  have passed 
e ince  Robinaonls r epor t  roached Washington. Aside from tempor- 
ary r e p a i r s ,  made and nado again, abso lu te ly  nothing h ~ s  been 
done. On February 8, 1937, ( j u s t  e i g h t  days ago] the approaches 
aga in  held  b:.:k a flood u n t i l  the oampus i n  Leupp was p a r t i a l l y  
inundated, and onae more the water ovsrshot  the  south approach 
t o  t h e  L i t t l e  Colorado Bridge, but  f o r  s o  s h o r t  a time t h a t  l i t t l e  
damage WRS done. 

Such was n o t  the o t s e  i n  Apr i l ,  1929, when the w u t h  approaoh 
m8 again  carr ied  amy. More than two y e ~ r s  Ieter, on ,Tune 2, 
1931, a l e t t e r  wa8 addressed t o  t h e  Commissioner by T i l l i t i n  S. 
Pos t ,  Direc tor  of I r r i g a t i o n ;  John Paul Dem, 1 s t  Lieut. Corpa 
of Engineers; and Por ter  J, Proston, Engineer, Bureau of Recla- 
nat ion.  Ve quote: 

"In conaidering the f lood problsm fit Leupp School t h e  re- 
l a t e d  f l o o d  problerr, a t  Ashurst Bridgs, two miles below, which . 

serves  t h e  Leupp Indian Reservation, a l s o  came t o  our a t t en t ion .  
T h i s  bridge across the  L i t t l e  Colorado River immediately below 
Canyon Diablo i s  usoleas at hie;h water  beceuae i t a  approaches 
wash out. I t  i s  now 300 f e e t  long and ahould be extended t o  
twice t h i s  l e r g t h  f o r  proper waterany. 

"Such widming would t m d  t o  r e l i e v e  the  b a c h . t e r  s i t u a -  
t i o n  a t  t h e  school above.' 

Time and again tens of  thousands of do l l e ra  have been mede 
ava i l ab le  for  t!le const ruot ion of d i k e s  -- dikes  whioh were the 
more u rgen t ly  needed bemuse not  one oent  had h e n  mde ava i l ab le  
fo r  the proper ~ l t e r i n g  of t h e  bridges. Thousands of feet of 
those d i k s  ere i n  ru ins  today. I t  i s  apparent  now tha t  these  
ruinsd sec t ions  nhould never have been constructed. I t  i s  easy 
for us t o  say  t h s t  now becauae "hindsightw i s  s o  much keener 
than f o r e s i g h t ,  On the  o the r  hand, whbn hindsight  h a a  f o r  t h i r -  
teen yeara i n s i s t e d  t h ~ t  the bridge6 below Leupp a r e  inadequate, 
and nothing i s  done t o  remedy the grave situation, i t  seems t o  
ind ica te  a conplote lack of' myth ing  which even f a i n t l y  resembles 
fo res igh t .  P e r h ~ p a  it i s  j u s t  another oase of t h e  very f ~ m o u o  
leaky roof which couldn' t  be f ixed while it was ra in ing,  a;1d 
djrln't  need fixing when it wnanlt,  



The per iod  from Septernbei 1923 u n t i l  Apr i l  1929 was one 
wi thou t  n o t a b l e  f l oods ,  b u t  n o t  one which m a  f r e e  from incon- 
apicuous ohanges o f  importance . 

Only two y e a r s ,  acaording t o  our c a l o u l a t i o n s ,  have been 
wetter t h a n  1923 dur ing  t h o  p r e s e n t  cen tu ry  -- only four  have 
been  d r i e r  than  11~24. Although 1925 was w e t t e r  it w a o  s t i l l  
more than an  inch below normal, wh i l e  192b was wet  by n e a r l y  half 
an inch, 

Then aame 1927 with a su rp lua  of a lmoat  two inchea. The 
ra iny  a e ~ e o n  ~ r r i v s d  l a t e  i n  June. On the 20th .the gage a t  
Grand Faller recorded a f lood  c r e s t  of 28,800 aecond-feet. The 
sun '.,I r i s e n  t h a t  dny on a dry r i v e r  hed!  Tfmt f lood  left 
Leupp untouched. TpVo years l a t e r  e nea r ly  i d e n t i c a l  f l ood  
a c t u a l l y  e n t e r e d  the  town and d i d  aome s e r i o u a  p r o r e r t y  damare. 

T h e m  are no off. c i a 1  precipitation recorda frcw t h e  e r e6  
d r s inad  by t h e  Tuaayan Rashea ( t r i b u t a r i e e  of  Corn c reek )  t h a t  
yea r .  .,t t h a t  t i m e ,  h o b s v u r ,  t h e  w r i t e r  I 3a lekding  a photo- 
graphic  expodit ion i n t o  t h e  "Province o f  Tuaayan" f o r  e g r e e t  
eaa t e r n  nempnper ,  and many a r e  t h e  r eco rds  which wJre  w r i t t e n  
i n d e l i b l y  i n  h i s  n h d .  Arroyos gouged t o  neor and t e r r i f y i n g  
dep ths ,  van i shed  b r idges ,  adobe t r aps  l y i n g  i n  w a i t  f o r  en over- 
loaded Model T, roads  transformed t o  arroyos overnight ,  d e t m r a  
which l n s t e d  f o r  day8 -- auch t h i n g s  a r e  n o t  soon fo rgo t t en .  

L a b  i n  A u p s t  and f a r  i n t o  Septerrber Corn Croek r m  f u l l  
again and again, pour ing  i t s  t u r b u l e n t  w a t e r s ,  f a i r l y  groaning . . 
with a burden of s i l t ,  i n t o  t h e  L i t  kle Colorado, hurrying madly 
a long  t o  r u s h  bensath the new b r i d g e ,  l eav ing  coun t l e s s  thousands 
of t on8  of i t s  burden on t h e  f lood-plain o r  i n  t h e  channel of 
the r i v e r .  For  the  t h i r d  (possibly t h e  f o u r r h )  time t h e  L i t t l e  
Colorado ma force  to nuhe a new ohinnel  c l o s e r  t o  Leupp. I n  
June water had come uncomfortably c looe  t o  the barn and t h e  hog 
pena, bu t  t h e m  was nothing e x c i t i n g  about  t h a t  w i t h  the  f lood  
of 1923  eo handy f a r  oompr.rison. The September f l o o d s  m r e  
a m l l e r ,  b u t  cons iderably  prolonged. 

The year 1920 m s  dry -- dr ier  oven t h a n  1925 'when c a t t l e  
died f r m  t h i r e t  or e h r v e t i o n ,  and wenlthy atockmn found thcm- 
salves suddenly bank?-upt. I t  was, i n  f a c t ,  t h e  d r i e s t  y e w  i n  cn 
dozen. Over muah of the Little Colcrado V a l l e y  the  aununer r ~ i n a  
? a i l e d  t o  a r r i v e .  Elsewhere they  were  h l f - h e a r t e d  exotrpt et 
\ ' i n s l o w  where L.ld!" f e l l  i n  A u p a t  t o  rnnlre it t h e  w e t t e a t  one i n  
k i s t o r y .  Most of t h i a  rnln camo i n  n s i n ~ l e  c loudbur s t  on Aug,!st 
2 n d .  f londing  b ~ a e m 0 n t ~  nnd mnking a shablefi of t he  lower f l o o r  



of  t h e  o ld  H~rVey House. 

Even tua l ly  the r a i n y  m a s o n  d id  oome, b u t  it was very l a t e .  
A t  rnmy s t e  ti. ns 00 t o b e r  and Noveaber were t h e  wet months. 
Deoember ms c o l d  w i t h  moderate t o  l i g h t  anowa. January'o bra- 
p e r e t u r e  m s  a b o u t  normal, though n b i t  on t h e  oold s i d e ,  w i t h  
moderate snows aga in .  February was b i t t e r  wi th  li&t s n m s  t o  
add t o  a l l  t h a t  had f a l l e n  i n  t h e  two previous  montha. Although 
Earah m s  mrmer i t  was below normal and  t h e  l i g h t  snows con t in -  
ued. Than came an  A p r i i  which was c o l d ,  bdt n o t  o ~ i d  enough t o  
p r e v e n t  r a i n s  from p e l t i n g  down upon t h e  accumch ted  snmr! of 
fou r  c o l d  mocths . 

The t r ~ d e r  e t  Leupp ewoke an A p r i l  5 t h  t o  f ind  his s t o r e  
almost  aurroundod by t h e  L i t t l e  Colorado. Death oame t o  the hoga 
and t h e  r ~ b b i t s  i n  government pens, whi l e  f l o o r 8  of t h e  lowea t  
bu i ld ings  were covered wi th  P few inches  of  muddy writer. For  
t h e  fir s t  t ime i n  i t s  h i s t o r y  Leupp w a s  be ing  inundated i n  a 
d ry  yen r ,  

Before many hour8 the sou the rn  approoah t o  t h e  Aahurst 
( ~ i  t t l a  ~ o l o r r s d o )  Bridge wns o ~ r r i e d  away. "~very-hing",  we 
have been t o l d  by  many who were there ,  "was running -- Corn Creek, 
the  L i t t l e  Colorado and Canyon Diablo. U n t i l  t he  approooh l e t  go 
even t h e  water  from Diablo backed up almost  t o  Leupp. A f t e m e ~ d  
t h e  R8 t e r  went  down p r e t t y  quick.' 

I t  seema probable t h e t a t  t h8  c r e s t  of t h e  f l o o d  b e t m e n  
45,000 and 50,000 c f s  ware a t t e q t i n g  t o  g e t  through t h e  " b o t t l e  
neok" beneath t h e  h h u r a t  Bridge. The flood was d e f i n i t e l y  
ama l l e r  than t h e  one o f  1923, a l t h o u g h  n e u r l y  the  anme water l e ~  ~1 
was reached i n  Leupp. The gage, a t  O r ~ n d  F a l l s  recorded a uaximum 
flow o f  50,500 c f c ,  a g o i n s t  120,000 i n  ly23. The changed cour se  
of t h e  r i v e r  d i r e c t e d  t h e  strerun much more squnre ly  a t  the town 
than had been t h e  c a m  i n  1923. Fu r tho rnme  i t  aeeme almost cer-  
t a i n  t h a t  for yea r s  tt.e br idge  had been  inducing  r a p i d  a i l t i n g  
f o r  s e v e r a l  thousand f e e t  upstream. Then, t o o ,  t h e  unusua l ly  
dry  yea r s  of 1% nnd 1Y23 had merely served t o  aggravata  an al- 
v a d y  ae r ious  overe;razing s i t u a t i o n  i n  t h e  Navajo and Hopi Reser- 
vaticma, m k i n g  f o r  a c c e l e r a t e d  run-off and c a p a c i t y  s i l t  l oads .  

I t  i a  surprising t h a t  d e s p i t a  t h o  faot. t h a t  a n  approaoh 
had bectn washed o u t  f o r  a s e c m d  t ime ,  thus  demonstret ing how i m -  
p o r t e n t  a f ~ c t o r  it ms i n  f o r c i n g  f l o o d  r r a t e r  i n t o  h u p p ,  it 
was u o t  only r ep l aced  b u t  an e t t e m p t  wet3 mde t o  make it "f lood  
proof'" wi th  f a c e s  of wire-bound rock. I t  nppehls t o  u s  as a 
p l a l r  ! of  p u t t i n g  a gentleman o f  co lo r  on the b .e ty-valve.  

+,h )l: . i a  new epproach has  beon over-topped 03 a t  lnaot fou r  
.IS: m d  a s  r e c e n t l y  as Fehrunr:: 8, 1937, i f   ha^ held 



a g a i n s t  a l l  onelaught,a. A f l ood  of  t he  magnitude o f  t he  one of 
September 1923 has y e t  t o  cone. Perhaps t h e  approaches w i l l  with- , 

attin?. it, b u t  i% i s  t o  be hoped, f o r  t he  a a f e t y  of Leupp, t h a t  
they  will n o t .  But we a r e  g e t t i n g  ahead o f  our s t o r y ,  and must 
r e t u r n  t o  o t h e r  e v e n t s  of 1929. 

S h o r t l y  a f t e r  t h e  newly cons t ruc t ed  approaoh was completed 
it m e  put t o  the  t e s t .  J u n e .  1929, m s  one of t h e  d r i e s t  months 
eve:- recorded in  t h e  L i t t l e  Colorado Basin -- which i s  s imply 
ano the r  my of s ay ing  it w s s  p r a c t i c a l l y  bone dry .  M R ~ ,  ordinar -  
i l y  d r y ,  was d r i e r  t h a n  usua l .  So it ms t h a t  t h e  f i r s t  weeke 
of J u l y  found the ground parched and baked t o  b r i c k y  ha~~dnesrr ,  
More t h ~ n  h r l f  the  month burned p a s t  a i t h o u t  r e l i e f .  t hen ,  a s  one 
r e s i d e n t  p u t  it, "They j u s t  ~ ~ l l l ~ d  o u t  e l l  the  corks".  A t  the  - 
class of t h e  ~ o n t h  14 s t ~ t i o n s  r epo r t ed  tm averRge of 11.70", 
and i h e t  n i c e l y  c?onc 'en t r~ ted .  

The w r i t e r  hns cnuee t o  r e ~ e m b e r  . .J t eummer. He a r r i v e d  
i n  Leupp b a r e l y  i n  t ime t o  g r e e t  m d  help  f i g h t  t h a t  f l o o d  -- a 
s t r u g g l e  which .ms f r e q u e n t l y  sencwed i n  b o t h  August and September. 
The f l o o d  r.eached Leupp on Jul.1 27th  and i t s  c r e s t  a r r i v e d  on tho 
29th. 0nc$ more r abb*  h drowned i n  t h e  g o v e r m n t  pens, cnd f o r  
weeks Ihe campus w a s  a c l u s t e r  of islands surrounded by i n c h e ~  of 
water.  A smel l  t o r r e n t  raged  p e s t  t h e  t r a d i n g  p o s t ,  c u t t i n g  i t  
off  from t h e  remainder of town u n t i l  a sma l l  br idge waa thrown 
a c r o s s  it. A few hundred d o l l a r s  worth of  damage m s  done t o  
some "green" conc re t e ,  and t h e  four  r e c e n t l y  completed w e l l s ,  
which c o n s t i t u t e d  t h e  source of t h e  domestic water supply, were 
f i l l e d  with water .  

With adequate equipment i t  would b v e  been e a s y  t o  combat 
t h a t  f l ood ,  B u t  t h e r a  was no machinery, n o t  even a n y  t e e m a .  
Reery men fouch t  t h e t  f lood  with shovel8 -- 1d won ! I t  seemed 
an end le s s  f i g h t  w i t h  the n t e r  elweys r i s i n g  so rap!dly t h a t  
q u i t t i n g  t ime ,  i ieel t ime, t ime f o r  a dee? bree th  could  never  oone. 
Once a kind c i t i z e n  went down t h e  l i n e  of vo lun tee r  m r h e n '  ~ i t h  
a welcomo b o t t l e  of Don f o r  overy mAn. A l l  s topped a few seconds 
t o  d r i n k  -- while t h e  m t e r  came over  the t o p  i n  t h r e e  p l a c a s !  
There followed hours of f r a n t i c  l a b o r ,  b u t  again t h e  f lood was 
etopped. 

I t  m s  r e a l l y  e cnse of n i p  ~ n d  tuck  muah of t h e  time. On 
m o t h e r  occasion f o u r  workmen stopped fo r  a meel. Before t h e y  
could be aenred t h e y  were r e c ~ l l e d  b e c ~ u s e  the  d i k e  could not  be  
held wi thou t  them. Hunery ~ n d  t i r e d  beyond n 1 1  renson  they  t : i l ed  
on u n t i l  t h e  gap m!; f i l l e d .  

There i s  a ;h i t  t o  t h e  endurance o f  even w i l l i n g  workmen 
4 t h  much et s h k e  t o  spur them on. Eventual ly t k ~ t  p o i n t  m a  
reeched dh r ing  t h e  nf te rnoon of Ju ly  29. The l i t t l e  c l u s t e r  of 



workers,  worn out by cefiseless  l a b o r ,  hungry, s l e e p l e s s  f o r  what 
seemed ages, d r e a r i l y  admit ted t h a t  t h e  river was t o o  muoh f o r  
ther.. Exhausted, t h e y  s e t  down w i t h  t.~ir backs t o  t he  w a t e r  
which had r i s e n  i n c e s s a n t l y  f o r  days and n i g h t 8  on end. One inoh 
more and t h e  dike would f a l l  -- one l i t t l e  breeze  t o  r i p p l e  the 
s u r f a a e  ! 

The c roak ing  of thousands of  d 7 s e r t  toads f i l l e d  t h e  a i r .  
No doubt  it  had f i l l e d  the  a i r  f o r  hours,  b u t  it had remained un- 
heard. Now the re  w n s  a ohanae t o  l i s t e n ,  A Navajo youth smiled 
a  haggard mS,e  and r e m ~ r k e d ,  " A l l  t h i s  wa te r  makes some people 
happy". Those abou t  him were amused by h i s  ph i losophica l  remark. 
But n o t  a man msong them c a r e d  t o  eee the  water ,  x;llch brought  
hnppiness t o  "dusty" toads,  e ta t -*  over t h e  t o p  of the  d i k e ,  na 
they  knew it s u r e l y  would. PLrneps t h a t  e x p l a i n s  why n o t  one of 
thern looked hack a t  the  f l o o d  a s  e l l  m i t s d  f o r  t h e  i n o v i t a b l e  
r i s e  t o  des t roy  t h e  lebor o f  mny d ~ y ~ l  and n igh t s .  For half  an 
hour they t a l k e d  o f  many t h i n g s  a s  they mitad. Then one oould 
s tond the s t r a i n  n o  longer .  He turned  s lowly,  dreading  htlt he 
might See. 

The WR t e r  had f a ?  len t h r e e  inches ! 

The w r i t e r  knows. He it was who looked. 

For ti few days t h e  w ~ t e r s  r e t r e a t e d ,  a s  i f  r e s t i n g  f o r  a 
renewed attack.  An informal  oounci l  of defense was he ld  i n  
Leupp. h!ost of t h e  mon p r e s e n t  favored b u i l d i n g  a d ike  t o  f o r o e  
t h e  r i v e r  t o  s t ay  i n  i t s  o l d  charmel, t h u e  p reven t ing  i t  from 
f lowing s o u t h  of t h e  town c u t t i n g  it  o f f  from Illinslow. I t  
was pointed out t h a t  t h e  r i v e r  was coming through a few amell  
bronks i n  i t s  former banks -- break8 which could be r e a d i l y  
f i l l e d  with s ~ n d b a g s .  One of t h e  couno i lo r s  euggeated t h a t  event -  
u a l l y  the r i v e r  would e s t a b l i s h  a  new channel o a t h  of t h e  town, 
~ n d  t h a t  t h e  t h i n g  t o  do was t o  encourage it t~ go t h a t  . a y .  
" T h ~ t  would p u t  us on t h e  north s ide  of t h  rive-",  t h e  o t h e r s  
ob,4ected, "and we 'd  have t o  bu i ld  a  b r idge  over whioh t o  g e t  t o  
Kinslow. Re d o n ' t  want t h a t n .  

n Rsgurc2:;s of  w h t  you m n t " ,  r e p l i e d  t h e  lone s o u n c i l o r ,  
" t h ~ t  i a  o x a c t l y  whnt you a r e  go in^ t o  getn. 'l'wo yenr8 l a t e r ,  a f t e r  
a  for tune  had  been spent  t r y i n g  t o  fo rce  the  r i v e r  t o  go  where it 
could no t ,  t ho t  br idge  ms b u i l t .  F r e e  year8 8 8 w  t k . ,  l e n g t h  o f  
t h e  br idge  douh:sd, The s i x t h  y m r  s ~ w  $20,000 spent  t o  encourage 
t h e  weter t o  go w d o r  tha? br idge ,  t o  pereuade the  r i v o r  t o  use 
t h e  course i t  wonted t o  use  i n  t h e  sunmer of 1929, NOW, i n  t he  
l n s t  ha l f  of the e i g h t h  yenr s i n c e  tha't suggestion ma made, t h e  
L i t t l e  Colorado River i s  f i rmly  entrenched on t h e  sou th  side of 
town, and Leupp f i n d s  i t s e l f  e n t o r i n g  i t 8  f o u r t h  year  on t h e  
n o r t h  bank, w i t h  l i f e  go ing  on a.:~ usual. 



Back i n  Ir.u,pst 1929 t h e  breaks i n  t h e  r i v e r  bank were 
f i l l e d  wi th  bags of nand, and the  baga were promptly ignored 
by t h e  f lood  which a r r ived  August 12,aoon a f t e r  t h e  l i t t l e  
dams h ~ d  been o w p l e t e d .  Again t h ~  r i v e r  went sou th  of town 
and a w e r e d  the road  t o  Winslow f o r  a f u l l  half  mi le .  % a t  we 
needn, was t h e  concernus of opinion, " i r  a dike o u t  t h e r e  on the 
edge of t h e  charnel whioh w i l l  hold the r i v e r  where it belongs". 
"Whnt we needw, maintained one t o  the nnrriment of a l l  o thera ,  
" i s  a br idge  and a 'canal '  t o  t e l l  t h e  r i v e r  t o  go  under it". 

From 1929 t o  1937. 
% 

Thia period, as re have previoualy s t a t ed ,  has been 
marked by repeated  floods a t  Leupp, and b y  the cons t ruo t ion  of 
an e l a b o r a t e  sya tem of' d i h s ,  j o t t i e s  and p i l o t  ohannela. ' The 
f i r s t  oomprehonsivo survey o f  the  a r e a  immediately eurroundiag 
Leupp was made i n  August 1929 by a young engineer camed Stover 
whose work m a  made d i f f i c u l t  by much high nater .  A copy of  
hi8 map upon d i c h  have been d r a m  t h s  p ro teo t ive  a t ruoturao  
whioh w r e  f i r s t  suggested wi th  a view t o  giving Loupp adequate 
protec t ion ,  i s  presented herewith as P l a t e  7. 

This f i r s t  p l a n  had three  maJor f ea tu res .  1. A system 
of d ikes ,  33,150 f e e t  i n  length,  r f ~ i o h  would completeiy surround 

J the town and extend upstream f o r  a d i s t anoe  of more than 2 miles, 
terminating a t  a p o i n t  nenr the  junction o f  Corn Creek w i t h  the  
L i t t l e  Colore.do. 2. A a e r i e 8  of ro ta rds  (numbered 1 t o  8 on 
P l a t e  7. ) on the  a.outhweat s i d e  of t h e  r i v e r  whioh would induoe 
ail .ci3g. nnd force t h e  r i v e r  t o  reoccupy approximately i t a  former 
poai t ion ,  labeled  "Ultimate Channelw, while p ro teo t ing  the dikes. 
3. A p i l o t  channel above t h e  mouth of Corn Creek which would 
force i t s  r a t e r s  t o  e n t e r  t h e  'main stream a t  a more favorab l t~  
angle. 

Fortunately condi t ions  had a h w e d  so completely before  
t h i s  plan could be c a r r i e d  ou t  that i t  ma never at tempted,  X t  
ii obvioua that i t a  authors d i d  n o t  apprec ia te  t h e  m g n i t u d e  o f  
the s i l t  burden o n r r i e d  by t h e  waters  of Corn Creek, and the  
h p o s a i b i l i t y  of f o r c i n g  t h e  r i v e r  t o  r e t u r n  t o  i t s  e a r l i e r  ohan- 
nela b y  the  means suggested.. I n  view of what  bas happenod, P t  
aoems exoeedingly doubtfu l  t h a t  the  channel uhioh rws t o  have 
been excavated above tho  mouth of Corn Creek ever would e v e  
funotioned prcperly.  Tho p l a n  does show, however, t h a t  the r e a l  
nature of the problem was reoognired,  d e s p i t e  t h e  f a o t  t h a t  the  
so lu t ion  suggested ma j u a t  a b i t  na ive  in t h e  l i g h t  of rubae- 
quent events .  Ve, of oourse, have t h e  d i a t i n o t  advantage rh ioh 
"hinds ighta  affords.  ' 



I Another ea r ly  plan,  which a l so  recognized t h a t  C o n  Creek 
was the v i l l ~ i n  i n  t h e  case,  c a l l e d  f o r  a  s e r i e s  of dans and outs  
which would hnvo tnken tlyt stream from i t s  normal ahannel nea r  
Tolani Lakes and l a ~ d  it t h r o u ~ h  an e n t i r e l y  d i f f e r e n t  one t o  a 
po in t  about Z mlles helow Loupp. A survey m e  a c t u a l l y  c a r r i e d  
out ,  and it m a  ahown that thore  np.8 a u f f i o i e n t  f a l l  t o  al low 
t h i s  t o  be done. There m a  no assurance t h a t  the 12 o r  14 mi les  
of  t h i s  new chsnnel would keep i t s e l f  clean. The c o s t  of con- 
a t r u o t i o n  would have been more than $3OO,OOO.W, es aga ina t  a 
poss ib le  valuat ion of &00,000.00 for  Leupp. B e n  i f  t h e  ohannel 
had worked t h e r e  i e  a s t rong possibility t h a t  a new d e l t a  might 
have been b u i l t  below Leupp i n  such EI m y  t h a t  f lood dangera 
would have bean inoreased. . . 

S t i l l  a t h i r d  p lan  was conaidersd, a t t&ing  ths problem 
from an e n t i r e l y  d i f f e r e n t  angle. It8 author reoognized t h e  
importance of Grand F a l l s  a s  t h e  f i n a l  con t ro l  point  f o r  dorm- 
c u t t i n g  i n  t h e  Lsupp oector  of t h e  r i v e r ,  and suggested thal; a 
chan1-1~1 be b las ted  through the l ava  t o  a depth of h n t y  f e e t  or  
rcore. Thid, he pointed out, would d l o r ,  t h e  r i v e r  t o  entrench 
i t s e l f  deeply, t o  reoccupy i t 8  o ld  canyon, and thereby prevent  
a l l  fu tu re  f loods  frolr doine, any oerioue damage. If t h e  r i v e r  
had a c t u a l l y  ~'ollowod i t a  former canyon, an& we see no par t iou-  
l a r  reason why it should have done s o  immediately, t h e  Canyon 
Diablo Bridge and n number of the buildings i n  Leupp would have 
been undermined and destroyed. No thought s e e m  t o  have been 

I given a s  t o  whsre t h i s  new entrenchment might s top,  t o  what 
darrage mfght be done t o  va l l ey  lands by the luwering of t h e  water- 
t ab le ,  t o  the  impetus t h i s  change in bed l e v e l  might give t o  the  
cu t t ing  of arroyos i n  t h e  mnin va l l ey  o r  in ,  those  of t r i b u t a r y  
streams, or  t o  other p o s s i b i l i t i e s  f o r  eerioua trouble.  The 
idee  was ~bandoned f o r  none of these  reasons, b u t  bemuse the  
e s t i ~ a t e d  f i r s t  cost  m s   bout $~O,OOO.OO. 

A four th  plnn o e l l a d  f o r  the  lowering of the  ohannel 
through t h e  a n t i c l i n e  below Tolch~co.  I t s  author bel ieved t h a t  
the  oontrol  p o i n t  fo r  bed l eve l s  m a  t h i a  nn t io l lne ,  and 8180 

t h a t  the s n t i c l i n e  nes s t i l l  i n  t h a  process of formation e t  a 
r a t e  mfiioh m s  ao much more rapid  thah t h a t  a t  which t h e  r i v e r  
was entrenching t h a t  the stream was n m  "hung up" a t  t h a t  p o i n t ,  
causing t h e  flood6 a t  Leupp. This plan aeeme never t o  have had 
r e a l l y  aeriouo considera t ion,  

ha we have aaid, not one of these plan8 was ever  c a r r i e d  
out. During August and September 1930 a modificat ion of the one 
ahown i n  P l a t e  7 m a  constructed,  however, under ciraumatanoes 
which were mede d i f f i c u l t  by sewerr1 minor f looda.  P l a t @  8 ahowa 
t h e  dike which w ~ s  b u i l t ,  and t h e  Kollner j e t t i e 8  nhioh were in -  
stal1,ed. Some o f  t h e m  j e t t i e s  were obviously placed t o  protoot  



t h e  embanbent  whioh, beoauae I t  had been b u i l t  wi th  a d rag l ine ,  
and d o t  compacted, f ~ i r l y  melted wherevbr a c u r r e n t  o f  m t e r  
reached it. The long l i n e  of j e t t i e s  which cu rves  away f r m  t h e  
levee  was expected t o  f o r c e  t h e  r i v e r  nor theas tward  i n t o  e a r l i e r  ' 

ohannels,  by i ~ l d u c i n g  s i l t j ~ g  a l o n g  t h e  streamward s i d e .  Actua l ly  
t he  r i v e r  g o t  behind t h i s  l i n e ,  cauaed e x t e n s i v e  s i l t i n f ;  on  t h e  
wrong s i d e ,  and forced t h o  r i v e r  through the d i k e  n o t  f a r  f r a n  i t a  
:u~:ction wi th  t h e  one c o n s t r u a t e d  i n  1909 - Dike D, P l a t e  7. 

A l l  t h i s  work wns o a r r t a d  ou t  i n  f e v e r i s h  h a s t e  fo l lowing  
a  f lood which had l a s t e d  from J u l y  12 t o  23, and reached a  c r e s t  
of n e ~ r l y  14,000 cfa  on t h e  19th .  During t h i s  f lood  s e v e r a l  
smal l  d i k e s  which had been cons t ruc ted  w i t h  I n d i a n  teama, o r  by 
hand, were des t royed ,  and the road t o  Winslow m e  inundated a s  
p a r t  o f  t h e  w a t e r  swopt south  of  t he  town. 

On Apr i l  b, 1931, Supt. J. E. Balmer wro te  t he  Commissioner 
of Ind ian  A f f a i r s ,  "Since the  d i b s  mre cons t ruc ted  we have k e p t  
a  very  c ~ r e f u l  watch ovor them and from time t o  time have r e p a i r e d  
weak p o i n t s ,  b u t  it i s  be l ieved  t h a t  it would be economy t o  move 
t h e  e n t i r e  school  p l m t  inmedia te ly  . Approximately $55,000 have 
been expended du r ing  t h e  p ~ a t  two yefirs i n  t r y i n g  t o  nave t h e  
p re sen t  p l a n t ,  b u t  a t  t h i s  time we have l o s s  p r o t e c t i o n  than  we 
had a  y e a r  ago." 

P re s ton ,  D e ~ n  and Pos t ,  on June 2, 1931, summed up tho  
s i t u a t i o n  ~t t h a t  time i n  the fol lowing p ~ r f 3 g r ~ p h S  which ~ u e  quote 
i n  f u l l .  "The p r e s e n t  p r o t e c t i o n  sya tev  c o n s i s t s  of a f r o n t a l  
l evee  abou t  t h r e e  f e e t  h ighe r  t h a n  the c r e s t  o f  r e c e n t  f loods .  

I 
 he h i g h e s t  d a i l y  average shown a t  t he  Grand F a l l s  a  t a t i o n  from 

I 

Ootober 1930 t o  J u e  1931 was o n l y  1920 c f s .  We do n o t  h ~ ~ e  
c r e s t  f i g u r e s  f o r  the  perior!, b u t  c r e s t s  a r e  r a r e l y  more than  
double t h e  h i g h e s t  d a i l y  average.  The f loods  r e f e r r e d  t o  m r e  
t h e r e f o r e  f a r  more apparent  t han  r e a l ,  and aerve  t o  s h m  how 
r e a l l y  bad the s i t u a t i o n  had bsco~ne, Flow8 o f  l e s a  t h a n  5,000 
o f8  looked q u i t e  a s  a e r i o u s  RS f lows of 5Cl,OOO c f s  hnd a few 
yea r s  b e f o r e . )  These ieveee  have been g r a d u a l l y  b u i l t  up by 
teams and d r a g l i n e s  u n t i l  t he  t o p  i s  i n  general aevsn f e e t  above 
t h e  gene ra l  su r f ace  of t h e  bottom land. The f i r s t  low l evees  
thrown tip hnve been ovortopped Ki th in  t h e  ? z d t  two y e a r s  5 u t  a s  

/ 

they  now e x i s t  sauo seven f e e t  i n  height; they have been adequate  1 
t o  meet auch f l o o d  cond i t i ons  as have e x i s t e d  s o  f a r  as e l e v a t i m a  I 

I 

a r e  concerned, These l e v e e s  have been thrown up i n  t h o  face  o f  
immediate or  a n t i o i p a t e d  dangers.  Nei ther  t h e i r  l o o a t i o n  nor i 
t h e i r  dimensions a r e  s u i t a b l e  t o  c ope w i t h  the a i t u a t i o n  t h a t  now I 

aonfronts  them. Behind t h e  f r o n t a l  l evee  the Sohool a r e a  is I 

p a r t i a l l y  surrounded by a secondary l evee  t y i n g  i n t o  a low r i d g e  
I 

immediately n o r t h  of t h e  School. This h a s  nerved i n  t h e  p a s t  t o  I 
I 



keep most of t h e  m t e r   my from t h e  b u i l d i n g s  when the f r o n t a l  
l evee  ~ R S  f a i l e d .  Mowever, dur ing  %hi8 s i t u ~ t i o n  t h e  Leupp 
School bncame a n  i s l a n d .  To r each  t h e  mainland on the sou th  re- 
qu i red  t h e  use of a road  which was auhs i -ged  w i t h  a f o o t  or  more 
of  water. 

tt R i m m r d  of t h e  f r o n t a l  l evee ,  Kell.ner s t e e l  : e t t i e s  
have been p lnced ,  They serve as (I meRsure o f  p r o t e c t i o n  t o  t t , e  
l evee  i t s e l f ,  They undou5tedly ~ s s i s t  i n  d e f l e c t i n g  *he current 
away f ro r .  the ;~*?ees.  6Light b ~ r b e d  wire fonces  have a l s o  proved 
e f f e c t i v e  f o r  d e f l e c t i n g  the  c u r r e n t  and inducing  d e p o s i t ,  
Approximately $oO,OOQ h a s  been expended i n  maintenance and  oon- 
s t r u c t i a n  of t h e  levees  ~ n d  j e t t i e s  t o  date." (12a)  

I t  was  recommended t h ~ t  t h e  e x i s t i n g  d i k e s  be strengthened 
and o the r s  ~ d d e d ,  one o f  which would fo rn  a causeway and con ta in  
a bridge,  t hus  al lowing water  t o  eacape i f  t h e  f r o n t a l  l evee  
f a i l e d ,  and e l s o  a f fo rd ing  a safe roodway t o  h igh  ground. The 
t o m  was a l s o  t o  be pro tec t ed  by n s u b e t a n t i a l  d ike  on t h e  aouth 
and west s i d e s  3 0  t h a t  baclzrater  could n o t  e n t e r e  This l a a t  
p rov i s ion  m s  never  c a r r i e d  out,  according t n  s p e c i f i c a t i o n s ,  
Af t e r  t h e  f l o o d  of F e S r u ~ r y  8, 1337, a much l e s s  expensive dike 
wns cons t ruc ted ,  a d  i t s  approximate l o c a t i o n  i s  i n d i c a t e d  on 
Plate 8, This  d i k e ,  sma l l e r  end s h o r t o r  than  t h e  one recommended, 
i s  a r e a l  c o n t r i b u t i o n  t o  Leuppvs f u t u r e  s a f e t y .  

J u s t  two months a f t e r  the r e p o r t  of P r e s t m ,  Dean and Poet 
was written a f l o o d  with R c r e s t  of cs,000 c f s  dirt cons ide rab le  
ds in~ge  t o  t h e  f r o n t a l  l e v e e ,  and brought  speedy a c t i o n  on t h e  con- 
s t r u c t i o n  of the csusetmy find br idge  which h n d  been recommended. 
The f r o n t a l  l s v e e  was r e p a i r e d  ~ n d  extended on its sou the rn  end 
u n t i l  it reached h lgh  ground, t h u s  f i l l i n g  i n  an energenay s p i l l -  
way which hnd been considered advisable .  This and tho conatruo- 
t i o n  of a br idge  only 300 f e e t  l ong  were soon shown t o  be aer ioua  
n i s t a k e s .  

The Flood of February 11, 1932. 

During the  exceedingly  aevere  win te r  of 1931-32 snowfa l l  
i n  t h e  L i t t l e  Colorado Bnain h ~ d  been unusunl ly heavy. tThen 
temperatures  f i n a l l y  noderclted the  change was sudden and was ,, 

eccomp~nied by s e v e r a l  d ~ y s  of  l i g h t ,  warn: ra in .  The r i v e r  began 
t o  r i s e  on Februnry 8, R s e r i o u s  f l o o d  was r a p i d l y  deetroyine,  t h e  
ou te r  or f r o n t a l  l evee  on the 10th. On t h e  ~ f t e r n o o n  o f  t h e  11th 
the dike  f n i l e d  i n  s eve ra l  p l aces  a s  the  floo.1 roached a c r e s t  of 
npproximstoly 30,000 cfs. Every 0r.e of t h e  n e w l y  jrOb schoo l  
ch i ld ren  w a s  immediately moved t o  high ground. A m y  tents  were 
rushed t o  t h e  aoono m d  s e t  up on a h i l l  south  of  town. Becauae 



i 

the waterway beneath the new bridpa wn s not ndeqm te the  f lood  
umn jmpounded i n  the  dike-surrounded a r e s  southenat  of the  tuwn I 
and r o s e  to  wi th in  18 inohea o f  the t o p  of t h e  m r l y  oonstruoted - 
c a u s ~ m y .  The approtchea t o  new bridge *re a w e d  only after 1 .  

great  labor. tsupp m e  abandoned f o r  t h e  remainder of t h e  soh001 r ) 
year, the pup i l s  being cared f o r  a t  g r e a t  expense in temporary : 1 

quar te r s  a t  Winslow, o r  d i s t r i b u t e d  t o  other government schoolr  
i n  Arizona and New Mexico. I 

Hysteria -- ~ l u a y a  a g ree te r  menace than  high wabr dur ing 
floods a t  Leupp -- resohed i t a  a l l  t5me hS,rh a t  the t ime of t h i r  
flood. O f  t h i s  we have abundant proof i? ~ l e  form of telegrams, 
l e t t e r s ,  o f f i o i e l  r e p o r t s  and v i v i d  reco: l a  ~ t i o n s .  Owing t o  t h e  . 
f a c t  t h a t  the new oauaeway had been oonstructed wi th  teams it had 
never been threatened,  and t h e r e  never me any a c t u a l  danger .to 
l i f e  a t  any time during t h i s  flood. The f l o o d  paeaed a lmost  er 
f a s t  a s  i t  h d  come, b u t  considerable f l o m  were almoat oontin- 
uous u n t i l  Apr i l  19. 

Agitat ion f o r  t h e  removal of t h e  e n t l r a  p l a n t  rsaohed 
fever h e ~ t .  On February 14, Roy Bash, Field Bsptesenta t ivs  f o r  
the  Commissioner of Indian A f f a i r s  w i r e d  h i s  super io r ,  * ~ t  L a p p  
main dike i s  breaohed i n  auch pos i t ion  tha t  another f lood Pike 
l a s t  w i l l  impinge d i r e o t l y  upon agenoy buildings s top  Two hundred ,' 
thouaand d o l l a r s  w i l l  not ensure  s a f e t y  stop ! h o  hundred f i f ty 
d o l h r s  a day now being apent  on dikee i s  money down the r n t  hole 
stop To re tu rn  c h i l d r e n  t o  school m d  p a t i e n t s  t o  h o s p i t a l  i e  I 
cour t ing d i s a s t e r  a top Aimail follarrs." I 

I n  t h e t  l e t t e r  Nash s a i d ,  "I wiah t o  p u t  myself on reoord 
R E  f011OW8: 
1. Rhoaver located  t h e  agency a t  Le:rpp o r i g i n a l l y  laaked judgment. 
2. Thoae who poured money i n t o  the p l n n t  a f t e r  t h e  f lood menaoe 
hnd been denonstrntod w r o  ar iminal ly  stupid. 
3. He who assumes r e s p o n s i b i l i t y  of ordering sohool ch i ld ren  and 
hosp i t a l  p a t i e n t s  brick i n t o  thosa buildings a f t e r  what hnppened . . 
l a a t  woek i s  ve ry  l i k e l y  t o  beome a par ty  t o  a ghas t ly  rnurdar of 
innocents. 

"AS I have just talegre.phed, the main dike  is  breaahed n o t  
only r mile and a h a l f  above t h e  p lant ,  but d i r e o t l y  opposite  
the p l a n t .  Neither  tern nor steam a h m o l  oan be p u t  i n t o  that  
muok to repa i r  t h e  dike f o r  30 deya. 

"If, -- and the re  is every  l ike l ihood -- melting snows or 
spring r a i n s  b r i n g  m o t h e r  f l o o d  before the dike can be ropai red ,  
the main cur ren t  w i l l  shoot d i r e o t l y  a t  the p l a n t .  Then God help . 
them?-------- 

"With a l l  t h e  earneatneea I poasess, I advies abandonment 
of t h a t  p l m t  now. Stop s ink ing  850,000 every  few ysaro i n  what - 
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! muat be p e r p e t u a l  r e p a i r s ,  " 
The opinion o f  Mr. Nash was ve ry  wide ly  sha red  a t  t h a t  

t i m e ,  and hae been l i t t l e  changed up t o  t h e  p r e s e n t  time, d e s p i t e  
the  very  g r e ~ t  changee whioh have t aken  p h c e  i n  t h e  chnnnel of 
the  r i v e r ,  and marked improvenent i n  t h s  p r o t e o t i v e  uorka. ' 

The net r e s u l t  of a l l  t h e  uproar  -- and t h e r e  ms l o t s  of 
i t  -- i n  1932 was t h e t  the h e i g h t  of  t he  causeway was i nc reased ,  
t he  l eng th  o f  t h e  br idge  was doubled, Dike D wan r a i n e d  n e a r l y  4 
f e e t ,  and two frame b u i l d i n g s  s u f f i c i e n t l y  l a r g e  t o  houso all t he  
echo01 c h i l d r e n ,  were c o n s t r u c b d  on t h e  h i l l  where t h e  army t e n t 8  
had been p i t c h e d  d u r i n g  February. S l i g h t l y  more than a y e a r  m a  
r equ i r ed  t o  c a r r y  o u t  t h i e  program. The f r o n t a l  l e v e e  was n o t  
r e b u i l t ,  b u t  a new levee,  marked "1953 Leveen on P l a t e  0, was oon- 
s t r u o t e d  from Dike D around t h e  n o r t h e a s t e r n  qua r t e r  of town. 
This d ike  w i l l  do much t o  p r o t e c t  p rope r ty  i n  t h e  e v e n t  t h a t  Dike 
D and t h e  lower  s e a t i o n  of t h e  f r o n t a l  l evee  f a i l .  

During 1934 t h e  r i v e r  began e a t i n g  i n t o  t h e  cauaemy about  
1000 f e e t  n o r t h  of t h e  br idge,  and th rea t ened  t o  p i e r o e  it a t  
t h a t  p o i n t ,  Po r tune te ly  t h e  only  high water  t h ~ t  summer was from 
August 29 t o  September 2. This caused much anx ie ty  f o r  t he  s a f e t y  
o f  t h e  d ike  where t h e  r i v e r  meandered n g a i n e t  it and precaut ion-  
a r y  measuTes were c a r r i e d  o u t  du r ing  t h e  f l o o d  nhioh reached t h e  
a s ton i sh i r i l y  low o r e s t  of 3,060 ofs on the  30th.  

On November lh,  19jb a committee composed o f  Charles F. 
Bentley, Guy H ~ m i l t o n  and F. V. S l a t t e r y  recommended the  oons t ruc-  
t i o n  o f  R s e r i e s  of p i l o t  c h m n e l s  t o  remedy t h i s  s i t u a t i o n ,  and  
t o  enoourage the  r ivei-  t o  c u t  a new course which would make it 
approach the c a u a e m y  bridge d i r e o t l y .  This recornendat ion  re- 
s u l t e d  i n  t h e  construction of t h e  7 p i l o t  channels which Rre shom 
i n  P l a t e  8. Work wan begun i n  Apr i l  1935 and completed i n  June, 
Tibe e s t ima ted  o o s t  had been .#11,000 b u t  t h e  a c t u a l  c o s t  was n e a r l y  
double t h a t  sum. 

I n  order  t o  encourage t h e  r i v e r  t o  uee t h e s e  nen  ohennelo 
a d ive r s ion  dam was b u i l t  a c r o s s  t h e  hod of the L i t t l e  Colorado 
immediately n o r t h  of P i l o t  Channel 1. Floods approxi'mating 3,000 
c f a  a r r i v e d  i n  August and des t royed  t h i s  dam, a l though all t he  
ohannels were foroad t o  f u n c t i o n  f o r  a s h o r t  per iod .  Channel 
2, which was o r i ~ i n a l l y  dug deeper  t h a n  the  o t h e r s ,  cont inued t o  
o a r r y  a po r t ion  of the  flow a f t e r  t h e  desBruct ion  of t h e  dam. 
Channel 7 was, we b e l i e v e ,  out af te rward  and a second d m  ma 
b u i l t  t o  d i v e r t  tho m t e r  through it. This s t r u o t u r e  f a i l e d  sl- 
moat Immediately, 



During Maroh 1936 the river adopted Channel 2 a8 its 
normal low vmter bed, and abandoned i t s  f o m r  meandering o o u r m  
u n t i l  t h e  a r r i v a l  of r a t h e r  h i g h  water dur ing  Apr i l  *en, for a 
time t h e  o l d  channel was reoccupied. During t h i s  p e r i o d  of h i g h  
wa te r  Channel 2 me g r e a t l y  widened and oons idersb ly  deepened. 
When flow stopped i n  May the s t r e a m  was apparent ly  s o  deeply em- 
t renohed t h a t  it could b e  expected t o  cont inue  t h e r e  i n d e f i n i t e l y .  
The upper ends of a l l  o the r  channe l s  were more than s i x  f e e t  above 
t h e  d r y  s trenrn b e d  aa it entered  Channel 2. 

I n  August t he re  oame a b i g  f l o o d  dorm Corn Creek and a n o t h e r  
down t h e  L i t t l e  Colorado. Water began t o  nm aoross  t h e  f l a t s  
aouth  of t h e  p i l o t  ohannels i n  oonaiderable  volume, and the l m e r  
p o r t i o n  of Channel I: b e g ~ n  t o  r e o e i v e  s e v e r a l  t r i b u t a r i e s  f rom 
t h e  south ,  p n r t i c u l w l y  i n  the area below t h e  f r o n t a l  levee. On 
Labor Day we diecovered t h e  s u r p r i s i n g  f a c t  tha t  Corn Creek had 
d r i v e n  t h e  L i t t l e  Colorado from Channel 3 ,  and taken' posaeaaion. 
F o r  two mi l e s  t h e  L i t t l e  Colorado was E r i v e r  wi thout  a channel.  
I t  seemed t o  wander a lmoat  a imles s ly  over  a e v e r a l  s e a t i o n s  of 
f l a t  l and ,  nnd was con t ro l l ed  on ly  by the breaks  i n  t h e  f r o n t a l  
l e v e e  through which i t  had t o  pass. 

During September it was r a p i d l y  en t renching  i t s e l f  In t h e  
aren i m e d i a t e l y  sou thoas t  of t h e  br idge.  This  we  how r a t h e r  
roughly i n  P l a t e  8. By t h e  end of t h i s  l a t e  Au'guat m d  e a r l y  . 
September f l ood  Corn Creek had very s e r i o u s l y  s i l t e d  Channel 2. 
I n  f a c t  i t s  bed was considerably h igher  than it h ~ d  been a t  any  
t i n e  since it  was constructed.  The 1933 - 36 Channel was a l s o  
very h e a v i l y  s i l t e d ,  and gave e v e r y  appearance o f  be ing  permanent- 
l y  abandoned. During the f a l l  there was n o  f u r t h e r  run-off i n  
Corn Creek. Flow i n  t h e  L i t t l e  Colorado was o o n a i e t e n t l y  low, 
and  conf ined  e n t i r e l y  t o  t h e  lower  s e c t i o n  of Channel 4 and t h e  
f l a t  a r e a  t o  the south of it, 

December found unusual ly  heavy s n w s  f a l l i n g  i n  Arizona and 
Mew Mexico. -,January was one of t h e  c o l d e s t  months a v e r  kecorded 
i n  the L i t t l e  Colorado Basin. Enr ly  i n  February oame a quick 
thaw, accompanied b y  l i g h t  rn ins  and s c a t t e r e d  showers. A t  norm 
on the 8th t h e  f l o w  a t  Leupp was' n o t  over 200 cfs. Before 6 P.M. 
the  c r e s t  o f  a f l o o d  which may have aurpasaed t h e  one o f  February 
11, 1912, h ~ d  ewept pea t  Leupp. A l l  t h e  p i l o t  c h e r a e l s  r an  f u l l ,  
t h e n  overflowed t h e i r  hanks. The 1933 - 76 Channel was reocoupied.  
Channel 2 was oleaned o u t  and cont inued  t o  c a r r y  l a r g e  qunnti t l iee  
of  mtsr for s e v e r a l  days. The newly entrenchsd channel uhich the 
r i v e r  *Pas c u t t i n g  sou theas t  of me br idge  mover? s t e a d i l y  noathward 
toward t h e  lower end  of t h e  p i l o t  c h ~ n n e l s ,  azid gave every l n d i -  
c a t i o n  t h a t  i t  would c u t  i n t o  them about. 1000 e a s t  of the 
b r i d g e ,  



This  ie n o t  t h e  p lace  t o  go i n t o  t h e  d e t ~ i l a  of  t he  be- 
havior  of t h e  r i v e r  o r  the p i l o t  channels.  Such informat ian  
must be  r e s e r v e d  f o r  n l a t e r  r e p o r t  -- a  r e p o r t  of a very d i f f e r -  
e n t  n a t u r e .  Su f f i ce  i t  t o  say  hero, t h a t  our  r a t h s r  c a r e f u l  
study d u r i n g  1936 of t h e  changes mode i n  t h e  Leupp n r e a  l e a d s  
U R  t o  conclude t h a t ,  f o r  a time a t  l e n s t ,  t h e  g r e a t e s t  of Leu-~p'a 
f lood  d i f f i c u l t i e s  have passed. In  1932 t h e  r i v e r  was t r y i n g  t o  
shoot d i r e c t l y  a t  t h e  town. Today, thanks t o  t h e  inc reased  a i m  
of t h e  d e l t ~  of Corn Creek, t h e  course of t h e  r i v e r  b s  been so 
g r e ~ t l y  a l t e r e d  t h a t  t h i s  i s  no longer  t he  case .  The channel be- 
neath t h e  br idge  i n  t h e  cauaew~:r h ~ s  been cons ide rab ly  enle.rged and 
deepened by t h e  c l ean ing  o u t  of depos i t s  both old and  new. 

Exact  f i g u r e s  a r e  n o t  y e t  a v a i l a b l e  a s  t o  t h e  s i t e  o f  t h e  
f loods  of August '36 and February 'z7, b u t  when they  a r e  publ ished 
we b e l i e v e  they  vr i l l  show f a i r l y  equal  c i -es t  volumes. The August 

e f lood c r e ~ t e d  a  mere f l u r r y  of exci tement ,  whema t h e  F e b r u ~ r y  
f lood v e r y  n e a r l y  p r e c i p i t a t e d  a pnnic,  p e r t i c u l ~ r l y  a f t e r  a  por- 
t i o n  o f  t h e  town was inundated wi th  a few inches  of backwater. 
I n  our opinion each o f  these f loods  wi 11 be found t o  ~ p p r o x i m a t e  
i n  s i z e  t h e  one of F e b r w r y  11, 1932, which hnd a  c r e s t  volume 
of s l i g h t l y  more than  31,000 c f s .  

Both of t he  February f loods  f o l l m d  exceedingly  s e v e r e  
J ~ n u a r i e s .  I n  each c a s e  January t e m p e r ~ t u r e s  a t  Leupp f e l l  
more than 20 degrees below ze ro !  Not only was January 1937 t h e  
c o l d e s t  month e v e r  recorded i n  no r the rn  Arizona, b u t  h u p p  had 
the lowes t  mean temperature o f  why weather  s t a t i o n  i n  the  e n t i r e  
s  t o t e  : Deeply f rozen  ground prevented  d o e ~ e n i n g  and widening of 
channels t o  t ake  p l ace  a t  normnlly r a p i d  r a t e s  whioh usua l ly  
a c c m p m y  sever9  f loods .  Deposi ts  o f  s i l t  which werc extensi-ra 
under the c ~ u s e m y  b r i d g e  and under t h e  Ashurs t Bridge -- two 
miles f a r t h e r  downstrear  -- could n o t  be r e a d i l y  m e p t  away. 
This f a c t  r e s u l t e d  i n  wator be ing  foroed  t o  ebnorna l ly  high i e v s l s  
both ~ b n v e  an2 below t h e  d i h s ,  end backwater wos f o r c e 3  onto  the  
c lu~pus.  Exact ly  s i m i l a r  condi t ions  p r e v a i l e d  dur ing  the f l o o d  
of February ' 32 .  

lb f e e l  t h e t  t h i s  f a c t o r  muet be  g iven  c o n s i d e r a t i o c  ir, 
a l l  p r e d i c t i o n s  of whnt f u t u r e  flood8 may do  t o  Leupp. A f l ood  
which nay  pas s  i n  p e r f e c t  s a f e t y  through unfrozcr: chs.nnels might  
prove d i s a s t e r w  s  over  deeply f rozen  ground. 

- I n  s p i t e  of a l l  the f l ood  oxitement a t  Leupp du r ing  t h e  
pas t  e i g h t  years, t h e  L i t t l e  Colorado River  has  s t a c e d  only t h r e e  
f loods worthy of t he  name s i n c e  1Y29. Those a r e  t h e  t h r e e  we hnve 
j u s t  d i ~ c u s a e d  -- February ' 3 2 ,  A u ~ u s t  '36, and F e b r u ~ r y  137. In 
proof o f  t h i s  s t a t emen t  we p r e s e n t  t h e  moment~ry f l o o d  peaks f o r  
each y e a r  s i n c e  the gaging s t a t i o n  was i n s t a l l e d  o t  Clrnnd Fel l a ,  



mil our own e s t i s h t e s  f o r  t h e  r e c e n t  two f loods ,  r eco rds  of 
which have n o t  y e t  bean publiehed. 

Year cfs .  Year cf a.  Yoar cf  8 .  Yesr c f a .  . 

Floods of 1920 end 1927 caused no exc i tement  a t  Leupp. 
h 'e i ther  did the one of August 1936. That i s  a t  l e a s t  i n t e r e s t i n g .  

Tie h ~ v e  a l r e a d y  s t a t e d  t h a t  n e  be l i eve  t h e r e  w i l l  come a t  
some f u t u r e  da t e  a f lbod  or' such huge propor t ions  t h s t  p r e s e n t  
f l ood  p r o t e c t i o n  w i l l  be o f  no use whatsoever.  By t h i s  we do n o t  
n:ean t o  say t h a t  v:e f ee l  Leupp should be immediately abandoned, 
Q u i t e  t he  r eve r se  i s  true, 

Leu?? i s  now connected by te lephone  w i t h  t h e  most impor t an t  
p o i n t s  i n  t h e  L i t t l e  Colorado Basin above it. By ooopera t ion  w i t h  
the Fores t  Serv ice ,  and t!m use of va r ious  u n i t a  o f  the I n d i a n  
Servico it should b e  poes ib l e  t o  h o w  of the coming of any f lood  
of' d i a a e t e r o u s  profort!cns n t  l e ~ s t  t h r o e  deys  i n  advnnce o f  i t s  
a r r i v n l .  I t  takes a f lood c r e s t  from 15 t o  18 hour8 t o  t r a v e l  
f r m  Winslow t o  Leupp, ~ n d  any f l o o d  which w i l l  gr=, . t ly  damage 
Leupp m d e r  ?recent,  cond!tions will f i r s t  damege Wir.slm, i n  a l l  
p r o b a b i l i t y .  The e n t i r e  p o p u l ~ t i o n  of Leupp csn m1.k t o  s a f e t y  i n  
t h i r t y  minutas.  Thers  i s ,  theroforc:, no excuse f o r  t h e  l o s s  of a 
single l i f e .  Fifteen hours,  w i t h  p r e s e n t  e v ~ i l a b l e  f ~ c i l i t i e s  
for  t rnnspor tn t ion ,  m u l d  ~110s t h e  most vnluable  uertts of t h e  
oquiprr.en.t; t o  be relnmed i n  ndvfince o f  tho a r r i v n l  o f  m y  s e r i o u s  
f lood .  There would doubt leos  be some dnmage t o  bu i ld ings  and 
lionvy equipment, 

Of courae we have no m y  of knowing when such a  f l o o d  my 
e t r i k e .  I t  m y  no t  come f o r  R d a c ~ d e ,  o r  a  century  o r  longer .  
True, t h e  maintenence of d i k e s  cr\n n o t  be done rr i thout  aome ex- 
pense from t ime t o  t ime.  But n e i t h e r  can Leupp be moved or  aban- 
doned without groa t  expenac. 

To us it seema t h a t  Leupp r e p r e s e n t s  a n  investment o f ,  
l e t  us say,  h e l f  e m i l l i o n  d o l l a r s .  I t  never nae a g i l t - edge  
investment.  Recognizing t h i s  f a c t ,  n e a r l y  a q u a r t e r  of m i l l i o n  
d o l l a r s  wr z spen t  t o  make i t  b e t t e r .  Now t h a t  t h i o  has Been 
done, i s  i t  n o t  s t r a n g e  t o  a b a ~ d o n  t h e  whole p lace?  If a man 
i nves t ed  $500,000 i n  bonds which he found aomeday become worth- 
l e s s  due t o  fo roes  beyond h i s  c o n t r o l ,  then  b u i l t  a $25O,OOO 
s t r o n g  box t o  pro'cect thoee bonda, we might t h ink  he rvas foo l i eh ,  
but i f  he suddenly decided t o  burn t h o s e  bonds whi le  they were 



s t i l l  pyi& dividends simply because they would ultimately be 
worthless -- Kel l ,  we uould knuw he was orezy. 

Stone buildings can n o t  be prof i t a b l y  dismantled and re- 
b u i l t .  Sewers csn n o t  Se  salvaged a t  a p r o f i t ,  sidewalks nre a to- 
%l l o s s ,  and steam and water l i n e s  a r e  not  much b e t t e r .  If 
Leupp i s  e i t h e r  ~bandoned o r  simply moved t o  a safer site c l o s e  
a t  hand, tho p r e s e n t  bu i ld ings  r e p r e s e n t  almoat a t o t a l  1088, ne 
does every cent  which has beer! put  into diges and ahnnals, nnd 
most of t h e  inves tnen t  i n  the bridge.  I f  Leupp i s  destroyed by s 
f l o o a ,  ~t some f u t u r e  d a t e ,  t h e  loss  w i l l  not be much greater, 
Property, not k;umm l i f e ,  i s  a t  a t e k e .  

Recer-t chnnges i n  the  r i v e r  hove contributed t o  the  s a f e t y  
o f  the t o m ,  n o t  t o  i t s  p e r i l ,  If future changss r eve r se  t h i a  
s i t u a t i o n ,  and the c o a t  of m a i n t ~ i n i n g  f load pro tec t ion '  becomaa 
p r o h i b i t i v e ,  Leupp aan a t i l l  be abmdonod, and it c h w l d  be, We 
do not f e e l  that t h e  "bonds" are w o r t h ~ e s s  today, o:r tha t  the 
t i r e  has come t o  burn then. 



StiadMARY OF CONCLUSIONS 

1. We concur  i n  t h e  conclusion o f  Herbert  E. Sregory t h a t  t h e  
a n t i c l i n e  below Tolohnco i s  r e s p o n s i t l e  f o r  t h e  form o f  t he  
L i t t l e  Colorado River Val ley  from Tolnhaco t o  Winalow. 

2. We oonclude t h ~ t  Grand F a l l a  h a s  been t h e  c o n t r o l  p o i n t  f o r  
bed l e v e ' s  i n  t h e  Leupp aren  f o r  s e v e r a l  thousand years. 

3. No oonclude t h a t  for  mnny c e n t u r i e s  the L i t t l e  Colorndo 
Basin has  been aubjec ted  t o  pe r iods  of  a c o e l e r a t e d  e r o s i o n  
during which arroyoa were presen t .  

4. We contend t h a t  a l though the  p r e s e n t  p e r i o d  cf  a c c e l e r s t e d  
e ros ion ,  which began i n  1905, f o l l w e d  t h e  overdevelopment 
of the  g raz ing  i n d u e t r y  ir! nor the rn  Arizona, it a l s o  fo l lowed 
e drought  of 2b yea rev  d u r a t i o n  which ended i n  196. There- 
fore,  s i n c e  a rchaeo log ica l  evidenca i n d i c a t e s  that a a h i l a r  
period o f  a r royo  c u t t i n g  fo? l  > r e d  the  g r e a t  drought  of 1275 - 
1300, we conclude t h a t  prolonge6 dry p e r i o d s  a r e  a major 
cause o f  a c c s l e r a t e d  oroa ion .  

5 a  We concur i n  t h e  conclusion o f  o ther  s t u d e n t s  t h a t  the d e l -  
t a  of Corn Creek w u  t h e  under ly ing  cause  of t h e  f loods  
which a f f l i c t e d  Lerlnr i n  1929 and af te rward ,  and t h a t  t h e  
Ashurat Bridge L L S O  c o n t r i b u t e d  t o  t h e  ser iouene8s  of major 
floode. We concla~de, f u r t h e r ,  t h a t  t he  cont inued  growth ' 

of t h i s  d e l t a  has  a l l e v i a t e d  r a t h e r  t han  inc reased  the  
f lood haza rd  by f o r c i n g  t h e  r i v e r  f a r  t o  t h e  s o a t h  of Leupp 
where it i a  r a p i d l y  entrenching.  

6 We conclude,  f o r  reasons appended, t h a t  t h e  a b a n d o m m t  of * 

Leupp a t  t h e  p r e s e n t  t ime i s  n e i t h e r  nocenswg  nor a d v i s a b l e t  
A. Because p r e e e n t  ohnnnel condi t ions  t e n d  t o  a l l e v i a t e  
r a t h e r  than aggravate  f l o o d  hazards.  B. Becnuae p r o t e o t i o n  
a f forded  by d ikes  has been r e c e n t l y  increased .  . Because 
a more thorough underatanding o f  the f a c t o r s  involved, and 
improved f a c i l i t i e s  f o r  ccz.mmication allow predio t inna  C,o 
b e  mnde as t o  t h e  probable time of c:.ra-al and t h c  appl.ox- 
h a t e  volume of f l oods  f a r  enough i n  advance i. ?-!-rnit nec- 
e s s a r y  emergency messures t o  be taken. 



1. Bancroft ,  Hubort hu?e 
( a )  Hietory  of Arizorm and New Mexico. 1530 - 1888. 

2, b a l e ,  Edward F i t t ~ e r a l d  
( a )  Repor t  t o  t h e  Sec re t a ry  o f  war Concerning t h e  Wagon 

Road from Fti Defianoe t o  t h e  Colorado River .  Apr i l  
26, 1850. 

3. Bentley,  Chnrles  F. I n  c o l l a b o r a t i o n  with Guy Hamilton mid 
F. P;, S l a t t e r y .  

( a )  Recommendations f o r  the Conat ruc t ion  of ? i l o t  Channels 
New Leupp, Arizona, 

b. Bolton, E e r b e r t  Eugene 
(a) Spanish  Explora t ion  i n  the Southwest,  1542 - 1706. 

5. B o m n ,  I s a i a h  . 
(8 )  Our Expanding and C o n t r a c t i r ~ g  " ~ e e e r t " .  Oeographioal 

Review - Volume 25, 1935. 

b. Br~dy, L. F. 
(a) Geological  A c t i v i t i e s  of the Museum o f  Northern 

Ari zone, 1931. 
Being Vol. 4, No. Y of Mueeun Notes, Museum of 
Northern Ariz ona . 

7. Cestaiieda, Pedro 
(a) Rela t ion  du Voyage de ~ i b o l e .  minehip 's  t r a n s l a t i o n .  

8. Colton,  Harold S. 
(a) A Br ie f  Survey of Ea r ly  Expedi t ions i c t o  Northern Ar i tona .  

Vol. 2, No. 9. Huseun Notes Hus. o f  N. Arizona 
( b )  A Survey of P r e h i s t o r i c  S i t e s  i n  t h e  Regicn of 

F l a g s t a f f ,  Arizona. 
Bureeu of American Ethnology Bul. 104. 

(c ) Sunset Cra te r .  G e o g r ~ p h i c a l  Review, Vol 
( d )  The R i s e  and F e l l  of t h e  P r e h i s t o r i c  Popula t ion  of 

Northern Ari t o m .  
Science ,  October 16, 1936. 

9. Coron~do,  F ranc i sco  Vasquez d e  
( a )  L e t t e r  to Vendoza, August 3, 1540. Winship f a  T rans l a t ion .  

10. Coues, E l l i o t t  
( a )  On t h 3  T r n i l  of a Spanish P ioneer .  

Being a n  annota ted  t r a n s l a  t i o n  of  Padre Francisco 
Garce?ir, 
D i a r i o  y Derro tero  177b. 



11, Cozzens, Samuel W. 
(a)  Three Yoare i n  Arizom and New Mexico. 

12. Dom, John Paul i n  oo l l abora t ion  w i t h  Post ,  Willim S , ,  
and  Preston, Por ter  J. 

(a) Report  on t h e  Flood Conditions a t  Leupp, Arizona. 
Submitted t o  the U. S. Carmnissioner o f  Indian 
Affa i r s ,  June 2, 1931. . 

i3. Dellenbaugh, Frederick Samuel 
( a )  ??~ming the Grand Canon. 
( b )  The Romance of the Colorado River. 

1 Delong, Sidney R. 
(a ) The Tlistory of Arizona. (poor. ) 

15. E n g l e h r d  t, Father Zephyrin 
( a )  The F r ~ n c i s c a n a  i n  Arizona. 

16. Eepejo, Antonio de  
(a )  Account of the Journey t o  the Province8 and Settle- 

ments of New Zlexico, 1583. 
Bolton's Transla t ion .  

17. Farfan (de 10s Godos), Marcos. 
( a )  Account of t h e  D i s c o ~ e r y  o f  the Mines, 1.5B. 

A sworn statement prepared for Juan de Ofiate, 
Bol ton ' s  Transla t ion .  

18. Garce'e, Padre F r m c ~ e c o  
(a )  Diar io  y Derrotero quo s i g u i o  , .. a 10s pueblos 

del  Koqui de N. Mexico, 1776. Couest Translat ion.  

19. Gregory, Herbert  E. 
( a )  Geology of the N~vajo  Country. Beine U.S.G.S.  

Prof. Peper 93. 
( b )  The Navajo Country. Being U.S.G.S. Rater-Supply 

Peper 380. 

Hamilton, Guy. See Bentley, Charles F. 

20. Hackett, Bert. 
( a )  Sheep Indust ry  3n Arizona. 

Arizona His to r i ca l  Review. Vole V I I ,  No. 3 July 1936. 

21. Hammond, George Peter i n  a o l l ~ b o r a t i o n  with Rey, Agapito 
(a  ) Luxa'nv 8 Narrat ive,  

A t rcinalnt ion of the diary  of Diego Perez 
de Luxa5. 1583. 



22. Rerrrett,'E. L. 
( R )  l m i e n t  Li fe  i n  the American Southwest. 

23. Hinton, Richard J. 
( a )  The H~nd-book t o  Arizona, 1877. 

2L. Hodge, Frederick PIebb 
( R )  H~ndhnok of Americm Ind ians .  

B U ~ B R U  of American Ethqology B u l l e t i n  30. 
( b )  In t roduo t i o n  t o  "Coronadon, Grnbhorn Preas Edi t ion .  
( c )  Footnotes  f o r  above. 

25. Hrdl izka,  Ale; 
( 0 )  The Coming of Man from Asia i n  t h e  L i g h t  of Recent 

D i sco re r i e s  . 
A n n u ~ l  Report ,  S m i  t h s o n i a n  I n s t i t u t i o n .  1935. 

26. Huntington, E l l s w o r t h  
( a )  C i v i l i z a t i o n  and Climate, . 

27. Ives, Hoseph C. 
( a )  Report Upon t h e  C a l o r ~ d o  River of t h e  West. 

30th Congress, I s  t Sess ion  Senate Executive 
Document 90. l&l. 

28. James, George m a r t o n  
(a) In and Around t h e  Grand Canyon. 

29. J ~ r m , i I l o ,  Juan 
( a )  Relaciori quo d i o  e l  Capitan Juan J a r m i l l o .  

Winship 's  T r m s l a  t i o n .  

70. Johnston, P h i l l i p  
( a )  The S t o r y  of Tolchaco 

Museum Botes ,  Vol. 9, No. 2. lduaeum of N. Arizons 

1 .  Kidder, A. V. 
(a ) An I n t r o d u c t i o n  t o  Southwestern Archaeology. 

32. Kincer,  J. B. 
(a ) P r a c i p i t a t i o n  Trends. 

B u l l e t i n  of t h e  American Meteoro logica l  S o c i e t y  
Volume 15. 1934. 

t 

33. LaRue ,  E. C. 
( a )  The C O ~ O ~ R ~ O  R ive r  and Its Ut i l . i zn t ion  

. L e s l i e ,  Lewis Burt.  See Stacey,  May Humphrey8 
34. Loohood,  Frank C. 

(a) Pioneer  Days in Arizona. 



350 Luxin, Diego Perez de 
(8 ) Entrada qui  hiz .co Anton d 

Espe j o  en e l  ano de 82. 
Rnmmond and Rey Trmelation.  Publiahsd 
by Quiv i ra  Society,  1929. 

36,. McClintock, J a m 8  H. 
( a )  Arizona 
(b)  Mormon Sett lement i n  Arizona 

37. McGregor, John C. 
(a)  Culture of S i tea  which were Oooupied Shor t ly  Before 

the  Eruption of Sunaet Crater. 
Bul le t in  9, Museum of Horthern Arizona. Oot, 1936. 

( b )  Let ter  *to the author. Maroh 1937. 

38. Nelson, H. C. 
( a )  Tho Antiquity of Man In Amrica  i n  the Light of 

Archaeology. 
Smithsonian 1naG tu t ion Annual Report, 1935. 

33. Neuffer, H. C. 
(a )  Report on the Flood Si tuat ion a t  Leupp, Arizona. 

Ootober 2, 1930. 
A r epo r t  t o  the Commissioner of Indian Affairs. MS 

40. Newberry, J. S. 
( 8 )  Geological Report f o r  the Ivee Expedition. Washington 18b1. 

Pos t ,  William S. See Dean, John Paul. 
Preston, Porter J. See Dean, John Paul. 

41. Reicha, Parry 
( a )  Quarternary Deformation i n  t he  Cameron D i s t r i o t  of 

t h e  Plateau Provinae, Arizom . MS 
( b )  Le t t e r  t o  the  suthor .  Maroh 1937. 

Rey, Agapito. See Hammond, George Peter  

42. Riohardson, Rupert Borval i n  col laborat ion with Riater, 
Carl Coke 

( a )  The Greater Southwest 

L3. Rinehart,  Mary Roberts 
( a )  The Out Trail. Chapter e n t i t l e d  "Desort Caravanerlrw 

R i s t e r ,  Cer l  Coke See Richardean, Rupe r t  Norval. 

h. Roberts, Frank H.H. Jr .  
( a )  A Survey of Southwestern Archaeology. 

Smitheonian I n s t i t u t i o n  Annuel Report, 1935. 
( b )  The Ruina a t  Kiatuthlanna, Eaetern Arizona. 

Bureau of American Ethnology Bulle t i n  100, 



45. Robinson, H. F. 
( a )  Report on Flood Conditions a t  Leupp, Arizona. 

March 7, 1916 Map. MS 
(b)  Report on Flood Dalrage a t  Leupp, Arizona. 

October 9, 1923, b!S 

46. Simpson, James H. 
( a )  Coron~do*s  Maroh 

Snithsonian I n s t i t u t i o n  h u ~ 1  Report 1869. 

47. Si tgreaves ,  Lo 
(a ) Report on an Expedition h n  t h e  Z& and. 

Colorado Rivers. Waahingkn 1853. 
S l a t t e r y ,  F. PV, See Bentley, Charles Fo 

48. Spinden, H. J. 
( a )  The Population of Ancient Amerioa. 

Smithsoninn Institution Annual Report 1929. 

49. Stacey, May Hunrphreya 
( a )  Uncle Sam'a Camels 

Being the  Journal of Stacey who accompanied 
Beale i n  '57. Ed. by Lesley, Lewis Burt. 

50. ' I k i t che l l ,  Ralph Ehbraon 
(s ) Leading Facts  of New Mexican History. 

51. United S ta tea  Geological Survey. 
( a )  S u r f ~ c e  Water Supply of t h e  Colorado River Basin. 

Numerous Water-Supply Papers. 

52, United S t a t e s  Weather Bureau. 
( a )  Climatic Sunmary of  the U. S. Sec. 25. Northern Arigone. 
( b )  Climatic S w r y  o f  the U. S. Sec. 27. Northrrestern H.M. 
( c )  Climatological  Data. Arizona Sec. Vol. XlMV No. 1 t o  

XL No. 12, inc lus ive ,  
( d )  Climatological  Data. N. Mexico Sec. Vol. XXXV No, 1 

t o  XL No. 12, inclusive.  

53. Unknown Author ( ~ o s e i b l y  Chdenae, Garcia Lopez de)  
( a )  Relaoion d e l  Suceso de l a  Jornada que Francisco 

Vasquet de Coronado h i t o  e n  e l  Deacubrimiento do 
Cfbola. 

54. 'rnipple, A. N. 
( a )  Journal of a n  Expedition from San Diego. Cal i fornia ,  

t o  Rio Colorado. 
h a  hington 1851. 



54. Continued. ' 

55. Winuhip, George Parker 
(a) The Coronndo Expedition. 

14th Annuel Report of the Bureau of Ethnology. . 
. Woodhouae, S.  W. 

(a)  Report on the Natural Hiatory, Sitgreaves Expeditiono 

58. Lubbock, S i r  John 
(a )  Prehistoric Times. . 

CV-64 1 7-20 1 NN001915 





SUCCESSIVE COURSES . O F  















LITTLE COLORADO RIVER OCCUPiCD 

N E T W O R K  O F  S H A L L O W  CHANNELS IN 

T H I S  AREA D U R I N G  F L O O D S  F R O M  

Auc, 1936 TO FEB. 1937 - 










