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Loeation. 

The area discusssd i n  this r e p o r t ,  and regarding  

whioh i n f o r m a t i o n  is d e s i r e d  b y  t h e  Indian O f f i o e ,  i n c l u d e s  

Towns 25, 26, 27, 28, 29'l!?., Ranges 8 ,  9 ,  m a  10 E . ,  Gila 

and S R ~  t R i v e r  Base  and Meridian. The area i s  located w i t h i n  

Coconino County, Arizona,  and e m b r ~ c e s  p o r t i o n s  o f  t h e  

'Ilusayan 13atiaaal Forest, of the Western Navajo Indian Reser- 

v a t i o n ,  and of t h e  unassigned pub1.i.c l ands .  

Geographz. 

T o y o g r a p h i c a l l y ,  t he  d i s t r i c t  c o n s i s t s  of f o u r  

areas of unlike expressi  on ; v i z  : (1) tho Coconino P l a t e e . ~ ,  

p a r t s  o f  Tovrns 28, 2 9 ,  3anee 8;  (2) the l a v a  p l a t e a u ,  po r -  

time o f  !Downs 25, 26 ,  27 ,  Ranees  8, 9 ,  1C; ( 3 )  the canyon- 

ed lowland betmeon the  Coconino ~ n d  lava p l a t e a u s  on the west 

a n d  s o u t h ,  and t h e  L j  t t l e  Colort ldo on t h e  northeast, embrao- 

i n g  a l l  o r  p a r t s  o f  Towns 28 and 29, Ranges 8, 9, ~ t n d  10; 



( 4 )  t h e  f l a t  loviland border ing  t h 6  L i t t l e  Colorado r i v e r  on 

t h e  e a s t ,  town8 28,  29, and w r t  o f  37, Ranges 9 and 10. 

A 1 1  l o o a t i o n s  ~ i v e n  above a r e  approximate s inoe  p a r t  of t h e  

a rea  has n o t  been surveyed, 

Area 1.- 

The Coc onlno p l a t e a u ,  6700-7000 f e e t  e l eva t ion ,  
e d  

is s h a r p l y  bounded on t h e  southeast,and north by s l o p i w  

wal ls  800-1000 f e e t  i n  h e i g h t ,  ascended a t  one po in t  by a 

trail", Much work hn8 been done on this t r a i l  and by t h e  ex- 

pendi ture  of some t h o u s ~ ~ d s  of dol1.ars i t  could be made 

p r a o t i c a b l e  fo r  l i g h t l y  loaded wagons. A much more f e a s i b l e  

r o u t e  t o  t h e  plateau f r o m  t h e  Indian Iieservation i s  obta ined  

by fo l lowing the sou theas te rn  edge of t h e  p la teau  southwest- 

ward, then  tu rn ing  north i n t o  t h e  National F o r e s t  v i a  Wlllow 

Tanks. The s u r f ~ c s  of the  p l a t e a u  i s  general ly  f o r e s t e d  and 

is marked, except nea r  i ts borders ,  by wi de, f l a t - f l o o r e d ,  

shallow va l l eys f  broad f l a t  d i v i d e s ,  tin6 l e v e l  parks. Only 

a t  t h e  r i m  of t h e  p la teau  a r e  impass ib le  canyona encountered, 

Foraee is s u f f i c i e n t l y  abundant t o  make t h i s  a r e a  a s t o c k  

o ountry.  

The l a v a  p la teau  is i n  genera l  r o l l i n g ,  and except  

f o r  a  few narrow, sharp lg  cut cnnrons ~ n d  the rough lava  



f lows is easy t o  t raverse .  V i d e  h'ghland f l a t a  supply good 

graeing, which decreases i n  value tovmrd the L i t t l e  Colorado 

r i v e r .  The most desirable portions a r e  south and southwest  

of Blaok P o i n t ,  where with development of vmtor a considerable 

traot could b e  utilieed t h e  year  round. Sotttterirg t r e e s  of 

small s i z e  d o t  the p la teau .  

Area 111. - 
The oanyoned lowland between Cooonino Point and 

the  L i t t l e  Colorado rl ver  i s  exceedingly rough, b e i n g  c u t  by 

innumerable nmrom, s teep-walled , shal low oangons , cut i n  

sandstone and shales .  The va l ley  hottoma are  of bed rock or 

t h i n l y  f l o o r e d  with grnve l ;  the  d iv ides  a re  narrow, genoral-  

l y  of bare rock,  and f r e q u e n t l y  wind-scoured, Strong minds 

tend  t o  remove the s o i l  and ts expose rock  or grnvel  pave- 

ments, The g r a s s ,  though of good q u a l i t y ,  is scnt te r ine ;  and 

limited j n  anaunt. The Ind ians  r epo r t  t h ~ t  i n  oertain r e a r s  

t h e  f o r s e e  is s a t i s f a c t o r y ,  b u t  i n  p n e r a l  t h e  supply of 

feed i s  too  l i m i t e d  t o  justify any l a r e e  expenditure i n  water 

devel.opment. 

Area 1V.- 

The f l a t  lowland between the  L i t t l e  C o l o r ~ d o  and 

the  l i n e  of  high c l i f f s  border ing  t h e  L i t t l e  Colorado on the 

e a s t  i s  d e s e r t  and could t ~ o t  be utilized hy more than a few 

I n d i a n s ,  even If  water were abundttnt.  



Surface Water - S u ~ p l i e 8  . - 
The L i t t l e  Colorado i s  a v a i l a b l e  for water i n  a l l  

seasons ,  f o r  even when i t s  bed  is d r ~ ,  water  may be found i n  

pools  or obtained by djrgf:ing shallow p i t s .  A group of 

s p r i n g s  c ontainj-ng abundant water of excel len t  q u a l i t y  is 

found a t  8% ranch,  another  a t  Tanners Crossing. Both s p r i n g s ,  

however, a r e  s o  c lose  t o  the  L i t t . l e  Colorado R S  t o  he of no 

p l i e s  wi th in  the Indian country.  This sp r ing  s e r v e s  aa an 

o u t l e t  f o r  thu underground dra inage  f r o m  Cedar Wash ( ~ u l l  

Wash?) whfoh i n su res  a permanent f l o w  of   bout 16 

l o r n  per minu.te, and s u p p l i e s  a s m a l l  s t ream a t  a l l  seasons.  

The a r e a  inmediately surrounding Tappan Spring i s  of l i t t l e  

value f o r  graaing, even i f  n o t  overgrazed; but t h i s  u n f a i l -  

I n e  s u p p l ~ r  poss ik le  the u t i l i z a t i o n  of a d i s t r i c t  t o  

t h e  wes t  and northwest,  and i n  connection mj t h  a supply  

which conld h e  developed between Tappan Spring and Coconlno 

P o i n t ,  w i l l  se rve  t o  b r j n ~  t h e  g raz ing  l a n d s  o f  Town 2 9 ,  

Range 8 ,  m i  t h i n  t h e  r e a c h  of water. I r r t e ~ t i o n  could h e r e  

be p r a c t i s e d  i n  a smll. way, a n d  if R r e s jden t  farmer i s  t o  

be l o c ~ t t e d  i n  t h i s  s e o t i o n ,  Tappan S p r i u ~ s  i s  recommended 

as  a site. 

W i t h  t h e  except ion  of t h e  r i v e r  and these  s p r i r g s ,  

ur,d a fovr unimportant seeps , no permnncnt s u r f ~ c e  water  ia  

t o  be found i n  the area s tud ied .  Tho absence o f  s u r f a c e  

water  i s  due  t o  t h e  configurr t t ion of  t h e  eround and the 



q u a l i t y  of t h e  r a i n f a l l ,  a3 rrell a s  t o  t h e  amount of precip- 

i t a t i o n .  The water which f a l l 8  passe8 rapldly i n t o  drainage 

channels and h u r r i e s  t o  the  r i v e r  or is absorbed by cracks 

and by t h o  g r a v e l  f l o o r s  of t h e  washes. The problem is,  

t h e r e f o r e ,  how best t o  conserve the r a i n f a l l .  On t h e  Cooo- 

nino p l a t e a u  where the p r e c i r i t a t i o n  of  about f i f t e e n  inches 

is rendered more va luah le  because of anom, inexpensive e a r t h  

dams cons t ruc ted  a t  s u i t a b l e  p laaes  i n  t h e  larger washes 

have been found t o  meet t h e  needs of oattlemen." Idany moro 

suoh t a n k s  could be oons t rnc ted  i n  t h J s  a r e a  (No. I) by use 

o f  e i t h e r  e a r t h  o r  concre te .  On -tihe lava p l a t e a u  ( ~ r e a  Ro.11) 

which has a  p r e c i p i t a t i o n ,  inc lud jng  snow, of probably 

6-8 inohes p e r  yea r ,  t r t r~nksw a r e  f e a s i b l e ,  b u t  t h e i r  s i t e s  

must be chosen with care i:i order t o  provide wainst soak- 

bee into the porous a s h  and f r a c t u r e d  l a v a .  The run-off  . 

f r o m  regions  nearer  the r i v e s   reas as 3 and 4) may l ikewise  

be preserved by "tcinksl', though with less Rsswanoe of suc- 

cess,  s i n c e  t h e  r ~ j n f a l l  averages l e s s  than 5 inches  and t h e  

evaporation is excessi  ve (6+ inches per y e a r ) .  Too much - 
r e l i a n c e  should n o t  be placed on " t m k s n ,  unless they a r e  

planned t o  meet t h e  demand8 of the d r i e r  seasons,  and even 

then  times w i l l  oome when s tock  m u s t  r e l y  on T ~ p p a n  Sprl ng 

and t h e  Little Colorado R i v e r ,  f o r  t h e  r a l n f a l l  r ecords  i n -  

d i c a t e  a v a r i a b i l i t y  of 100 inches ,  and seasons or years  may 

record  p r a c t i c a l l y  no p r e c i p i t a t i o n  In the Little Coloredo 

v a l l e  y. 



Underground Vater -- Suppli  

The geo log ica l  s t r u c t u r e  of the area  under consid- 

e r a t i o n ,  i n  r e s p e c t  t o  pos i t ion  of deep ground water SI- - 

p l i e s ,  18 indica ted  i n  the accompan~ing d i a g r a m .  Along t h e  

l i n e  of Seot ion  I ,  t h e  favorable  s t r u c t u r e  is o f f s e t  by t he  

f a c t  t h a t  a r e l a t i v e l q  small p o r t i o n  of t h e  l i m i t e d  r a l n f a l l  

of .the Coconino p l a t e a u  is absorbed by t h e  continuous s t r a t a  

o f  r e s i s t a n t  l imes tone ,  and by the g r e a t l y  d i s sec ted ,  san- 

yoned rock  f l o o r  l a r g e l y  ba re  of s o i l  and of v e g e t a t i o n  be- 

tween Cooonino Point and t h e  r i v e r .  There i s ,  however, a 

reasonably  favorable  prospect  f o r  wells reaching  the s h a l e s  

. a t  a depth of 400-600 f e e t ,  and loca ted  a t  the base  o f  the  

w e l l  a t  U, t o  a depth of 20r-300 f e e t  i n ,  o r  on the  border 
i . 

o f ,  Cedar Wash, would t ~ p  ground WP t e r  from t h e  Coconino 

p l a  toau and i n t e r c e p t  t, he underflow of C e d ~ r  W R S ~ .  Wells 
I 

sunk a lone  t h e  l i n e s  of Sect ions I11 and IV, as a t  U4 or W5 
I 

i..:. 
f "" 

or  f u r t h e r  sou th ,  would be problematical .  The r e l a t i o n s  of 

ash nnd  l a v a  t o  the u n d e r l y i w  l imes tone ,  sandstone,  and 

s h a l e  a r e  unknown. Ve11s sunk i n  s i rn i la r  ma te r i a l s  i n  t h i s  

region have s o  f a r  proven f s i l u r e s -  For i n s t a n c e ,  t h e  657- 

f o o t  wel l  a t  Yfinona obtained no water .  A l l  these  wel l s  w i l l  

y i e l d  ha rd  wnter,  rind those termj.natjng j n  ssndsatone snd 

shn le  a r e  very l ike13  t o  c i v e  a l k a l i n e  or  s a l t  k t e r .  I f  
I 

experimental  wel l s  a r e  t o  be sunk i n  t h i s  r o g i o n ,  the poin ts  
I 

i n d i c a t e d  on t h e  map ( W i ,  U ,  U,, W4, B5) a r e  recommended ss 

l i k e l y  t o  furn ish  t h e  m o s t  useful d a t a .  It should be noted 



. . , . . ., . .. 
h J 

t h a t  we l l s  sunk anyvrhere i n  t h f i ~  a r e a  except on t h e  Coconfno 

plateau a r e  l i a b l e  to be u s e l e s s ,  not  because of faj .1ure of 

water ,  b u t  beca~lse  of: the  fact t h a t  i n  season8 when we l l s  

a r e  nos t  needed, t h e  absence o f  f e e d  in t h e i r  v i c j n i t g  de- 

mands the removal of s tock  to o ther  d i s t r i c t s .  

For domestic purposes 10-20-foot dug wel l s  i n  t h e  

washes of. the  Coconino p la tenu ,  as wel l  a6 in t h e  stroam 

channels of t h e  lower -Lands, w i l l  f u r n i s h  m a l l  amounts of 

C onolusi ons, - 
(1) Secauve of a r i d i t y  and consequent d i s t r l  hut ion 

of foed the  o n l r  por t ion  of t h j s  area which will jus t i fy  t h e  

expenditure  o f  oonsiderable  funas  f o r  mtsr development 16 

t h e  Coconino P l a t e a u  (Arm I ) .  The lave pla teau  (brea  11) 

ranks next  i n  p o s s i b i l i t i e s .  ,.. 

(2) Without t h e  f r e e  use of a  considerable p o r t i o n  
! 

of t h e  Coconino P l a t e a u ,  tho Nava$os c a n  m a j n t ~ i n  themselves 

as sheep men in this area only on a precar ious  f o o t i n g ,  un- 

l e s s  t h e i r  numbers a r e  s t r i c t l y  1.irnited. 

( 3 )  Consid.erable por t ions  of t h e  Nave jo r e s e r v a t i o n ,  

a t  p resen t  not  u t i l i s e d ,  f u r n l s h  b e t t e r  opportunit-l e s  f o r  

success fu l  s h e e p  r a i s i n @ ;  than do Areas 2 ,  3 ,  and 4. 

( 4 )  The whole region is much b e t t e r  adapted t o  1 1  
c a t t l e  than t o  sheep,  and r e @ ; ~ r d l . e s s  of f u t u r e  water devel- / k . g 
opments ~4.11 remain s o ,  on ~ c o o u n t  of sce t t e r e d  ~ n d  l i m i t -  



ed feed.  For c a t t l e  the  p r e s e n t  w ~ t e r  s u p p l y ,  s u p p l o m n t -  

ed by a few more t a n k a ,  is emplo i n  avorage y e a r s ,  

(6) & r i m 1  t u r e  r e l y i n g  on j r r i g a t i o n  is beyond 

reasonable p o s s i b i l i t i c s  exoept  a t  Black F e l l s ,  ahere t he  

o o n d l t i o u s  a r e  good ( s e e  my r e p o r t ,  submi t t ed  January 11. 

1910).  

(6) The r e g i o n  is d i s t j  n o t l g  one f o r  t h e  develop-- 

ment o f  tanka r a t h e r  than of w e l l s  - exoept  sha l low we l l8  

f o r  lid t e  d domes tic supply. 

(7)  Development o f  mter  i n  t h j s  r e g i o n  is b e t t e r  

h a n d l e d  by a  p r a o t i  ca l  f ~ r m e r  and stockman, equipped w i t h  

s c r a p e r s , .  s h o v e l s  a n d  c o n c r e t e ,  t h e n  by w e l l - d r i l l i n g  out-  

f i t ~  undor  the d i r e c t i o n  of a ( . eo log is t  o r  eng ineer .  

Recommenctations . - 
(1) That  t h e  a i l v i s r l b i l i t ~ r  of removing a l l  I n d i a n s  

from t h e  west side of the Colorado  r i v e r  be oons ide red .  

(2) T h a t  i f  t he  I n d i a n s  a r e  t o  r ema in  and t o  i n -  

c r e a s e  i n  popu la t i on  and i n  s i z e  of sheep  h o l d i n c s ,  a con- 

s i d e r a k l e  p o r t i o n  of the Cooonino p l a t e m  be  thrown open 

t o  them. 

( 3 )  That  a n  e f f o r t  be made t o  meet t h e  l o c a l  needs  

by t h e  c o n s t r u c t i o n  of r a j  n-water t anks  b e f o r e  d r i l l i n g  f o r  

s t o c k  purposes i s  r e s o r t e d  t o .  

( 4 )  Tha t  if Y i n k i n g  of e x p e r i m s n b l  w e l l s  b e  oon- 

s i d e r e d  a d v i s a b l e  t h e y  'he f i r s t  slink a t  t h e  p o i n t s  i n d i c a t -  

e d  on t h e  map. 



(5) That development of water i n  t h e  four a r e a s  

proaeed i n  t h e  f o l l o d n g  manner: 

Area I ,  Coconino P l s t eau .  Construct  t a ~ l r s  by 

b u l l d i n e  e a r t h  dame. F a i r l y  impervious ma te r i a l  f o r  dam8 i s  

abundant and the fopographq. is m c h  t h ~ t  one of s e v e r a l  s u i t -  

able l o o a t i o n s  would be noted by any p r a c t i o e l  man i n  t h e  

f i e l d .  A s i t e  should,  of oourse ,  be chosen on bed r o c k  o r  

o l ~ y  i n  a  ash whose dralnags a rea  inc ludes  a  h igh  per cent 

o f  g r a s s  l ands  a of bare rock. Water f o r  domestio purposes 

m~r be obta i  ned from shal low we118 dug i n ,  or  on the  borders  

o f ,  t h e  wash f l o o r ,  D r i l l e d  w e l l s  a r e  not advised f o r  Area 

I. -. 

Area 11, The lava p la teau .  Construct  t anks  on 

r o c k  f l o o r s  of n a r r o r  washes, o r  in  anp one of t h e  nmerous  

sha l low c a n ~ o h e ,  e s p c i a l l y  a t  dry w a t e r f a l l s .  Any one of a 
f o r  

number of localities a r e  ~ u i t a k l e ~ e n p c u n d i  cg smal l  s u p p l i e s ,  

provided the pervious vo lcan ic  ash i s  avoided. On account of 

t h e  poor qufil i ty of f i l l  m a t e r i a l ,  cor,crete i s  advised ,  

A l l  tanks i n  t h i s  a r e a  should b e  of generous p ropor t ions ,  

and should be cleaned of d e b r i s  each season. A s  i n d i c ~ t e d  

above, we l l s  i n  t h i s  Rrea a re  of uncer ta in  value, but t h e r e  

is a f a i r  chance of s t r i k i n q  a  water bed in t h e  ash hetneen 

t h e  l a v a  and the l i m e s t o n e ,  end 3n t h e  ,ioir,% of the  l i n e -  

s t o n e  and sandstone. 

Area 111. C o m t r u c t  tanks  by h u i l d l n e  e a r t h  or 

ooncrc te  drtns. The nos t  favorab1.e l o c a l i t j e s  tire wi th in  two 
" 



l i n e  s i x t e e n  (16)  l imestone-f loored channels conduc t i n e  

water from t h e  p la toau  r i m  were noted. any one of which 5 s  

capable of devel oprnent by o  ons t r u c  t i n g  dam 40-100 f e e t  ' long. 

The s t r e a m  grad ien t s  w e  3'-lo0 and t h e  rock  w a l l s  a re  prac- 

t l o a l l y  v e r t i c a l .  D r i l l e d  wel l s  i n  Area I11 may reasonably  

be expected t o  recover  wa te r ,  b u t  a r e  no t  reconmended because 

of the probable l i m l t e d  supply ,  the  p r o b a b i l i t y  crf poor qual-. - ' , 

ity,' and t h e i r  c o s t  as c ompared t o  tenks , f o r  t h e  b u i l d i n g  of '' 
which Indian l a b o r  is a v a i l a b l e .  Wch more could b e  made of 

Tappan Spr ings ,  bp cons t ruo t i  ng a r e s e r v o i r  ( p r e f e r a b l y  of 
.. 

concre te )  and p ip ing  t h e  water t o  nearby po in t s .  

Area IV, F l a t  lowland. Vel ls  sunk t o  depthe of 

60-130 f e e t  i n  t h e  a l l u v i a l  d .epos i t s ,  a t  the base of the  

c l i f f s  a l o w  t h e  e a s t e r n  edge of Town 29,  3ane;e 10, would 

doub t l e s s  y i e l d  water. The shr3les of t h i s  a r e a  a r e ,  however, 

charged with much gypsum and some s ~ l t ,  and t h e r e  is exceed- 

i n g l y  l i t t l e  forae;e t o  be o b t ~ i n e d .  

( 6 )  That  if the  Bavejos Rro to  be  l e f t  i n  posses- 

sion of t h j  s a rea ,  a r e s i d e n t  farmer Ice s u p p l i e d ,  not  only  

because of poss ib le  c o n f l i c  ts of Indf am mi-t:h whi t e s  , but 

a l s o  t o  s e e  t h a t  t h e  lj mited water  s u p p l i e s  a r e  proper ly  hus- 

banded and u t i l i z e d .  Locations recommended a r e  Black F a l l s ,  

Black P o i n t ,  A1 ranch,  and Tappan Springs.  





&,: The United States Geological Surrey is making 
- a topographic map of the United S t a b .  This 

- work has been in progress since -1882, and about 
- one-Efth of the ~ r e a  of the country, including 

- +3ka, has been mapped. The mapped are@ 
' are widely scatterqd, nearly every State being 
-. represented,' 8s sh'bwn on the progress map 

accompanying each annual report of the Director. 
This great map is being published in atlas 

eLeets of convenient size, which are bounded by 
~aral le ls  and meridians. -The four-cornered divi- 

I ' -. . , .+. . 
by blue tufk with brokc:n horizontal'liues. ' '. . '  

Relief is s h o ~ m  by;:contour lines in +r&. 
Each contour passes thiiough points which have 
the same a ~ t i t u d e . ~ ~ i n e  who follows a con: 
tour on the ground wi 1 go neither uphill nor 
downhill, b u ~  on s level., 1 By the use of contours 
not only nre the shaped of the plains, hills, and 
mountains shown, but Iso the elevntions. The 
line of the ~eacoast its If i'i- a coneto& line, the. 
datum or zero of rlevnti 111 being mean sen level. 1 
The contour line at, sn 20 .feet. alwre sea level. 
is the line that would the setpmst if the scu 
were to rise or tile land to  sirlk 20 feet. Such u 
line ruus back up the rd legs and forward around 
the points of hills :md . ws. On a gentle slope 
this contour line is far i u the present coast line, 
while on a steep sl it is near it. Thus a 
succession of these contour lines fur npnrt on the 
mnp indicates n gentle slope; if close together, i 
steep slop" d if they rungtogether in orie line, 
8s if each colltour were 1-erticnlly under the olie 
above it, they iudicnte a cliff. In many parts of 
the countq- me (lepessiolls or hollows with no 
outlets. The contours o course surround these, 

s. Tllose small hollows 

are s t o m  by: fine- dduble lines* (full for the 
better roads, dotted for the inferior ones), trails 
by single dotted lines, and railroads by full black 
lines with cross lines. Other cultural features 
are represented by conventions which are easily 
understood. ' 

sion of land correspondiug to an atlas sheet is 
'called a p d r a , t y b .  The sheets are of npprosi- 
mately the same size: the paper dimensions are 
80 by 169 inches; the map occupies about 173 
inches of height and ll?, to 16 inches of width, 
the latter varying with latitude. Three scales, 
lio~vev&, are employed. . The 'largest scnIe is 

The ,ahee,ts composing t h e  topographic, atlas . ,._. are _... , . . .  . , .. 
d&ignaixid by the &me bf'a piinc'i&i~"t~mn.or of - 
some prominent naturnl feature nitbin the dis- 1:69500, or very nenrly one 'mile to one inch; 

i. e., one linear riiile on the ground is represented trict, a i d  the unmes of nd joining published sheets 
are printed on the mnrgins. The sheets are sold 
a t  fire cents each when fewer than 100 copies are 

- 
by one linear inch on the mnp. This scale is used 
for the thickly settled or intlustrinlly itnportnnt 

purchased, but when they are ordered in lots of 
100 or more copies, whether of the same sheet or 

parts of the country. For the greater pnrt of 
the country an iutermedinte scale of 1:125000, or 
about two miles to one inch, is eniployed. A 
third and still sn~nller scale of 1:280000, or about 

of different sheets, the price is two cents en& 
The topographic map is the base on which the 

facts of geology and the mineral resources of a four miles to one inch, has been used in the desert 
regions of the far West. A few special tilaps on 
larger scales are 1u:lde of limited areas in mining 
districts. The sheets on the lnrgest scde cover 
15' of latitude by 15' of longitude; those on the 
intermediate scale, 30' of lntitude by YO' of longi- 
tude; and those on the stunllest scale, 1" of latitude 
by 1" of longitude. 

quadranile are represented. The topographic 
& 3  maps of a quadrangle are finally 
bound togetlie:; nccomynnied by a description of 
the district, to form a folio of the Geologic Atlns 
of the United Stntes. The folios are sold a t  
t\\-entyfirc ceuts each, escept such as are unusu- 
nllp comprehensiw, which are priced accordingly. 

i. e:, works of man, such as towns, cities. roads. 
THE DIRECTOR, 1 railroads, boundaries, etc. The convention:iI s i p s  

used for these features are grouped below. V:rri- 
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