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Dear Ms. Grubaugh-Littig,

Enclosed you will find (1) copy of the Kaiser Steel South Lease Coal Property Application' A

,opy **i"quested byDOGM to be used as a reference only'

This copy of the Kaiser Application is to be used as a reference by DOGM a1d is not to be

amended to the Lila Canybn Extension Application. All applicable referenced portions of the

Kaiser Application have 
-been 

inctuded lniire Lila Canyon Extension Application'

Because the Kaiser Steel information is being submitted for reference only, Cl and C2 forms are

not included.

Should you have any questions please call.

Project Engineer

UtahAmerican EnergY, Inc'

February 19,2004

Pam Grubaugh-Littig
Permit Supervisor
1594 WestNorth TernPle, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

R::;Elirf:D

FEB 2 0 20011

DIV. OF OIL, GAS & MINING

Fat(a3$6130805 email: imarshall@cmlsource'com

,OD

P.O. Box 966 Price, Utah 84501 Telepho'ne (435) 637 50S2 x 724
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8.  I  Scope

The discuss. ions in th is  chapter  on soi l  resources perta in pr imar i ' ly  to the

regu la to ry  requ i rements  o f  UMC 783.21  ,  783.27 ,  784- l  1 (b) ,  and 784 ' l  3 (b ) '

Base l ine  so i l s  in fo rmat ' ion  and so ' i l  qua l ' i t i es  a re  p resented .  Th is  in fo rmat ion

has been used to deve' lop soi l  handl ing procedures and reclamat ion p lans.  The

reclamat ion p lans perta in pr imar i ly  only to those areas scheduled for  d is-

turbance dur ing the proposed permit  term of  5 years.
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B.? Methodol  ogy

A th i rd order soi l  survey has been completed for  the Permit  Area by soi l

c lass i f i ca t ion  spec ia l i s ts  o f  the  SCS (So i l  Conserva t ion  Serv ice)  (Jensen,  € t

d l . ,  1980) .  A  so iJs  map o f  the  Permi t  A rea  i s  p resen ted  in  P la te  V I I I - I .

Bar r ing  the  presence o f  endangered spec ies ,  tox ic  so i l s ,  o r  spec ia l  eng ineer -

ing  necess i t i es ,  so i l  c lass i f i ca t ion  spec ia l i s ts  con f i rm tha t  a  th i rd  o rder

so i l  survey  is  su f f i c ien t  fo r  the  re la t i ve ly  smal l  a reas  d ' i s tu rbed by  the

surface ef fects of  underground coal  mining (Sel lnow, Jensen,  personal  commu-

n ica t ions ) .

The so i l s  o f  the  areas  to  be  d is tu rbed have been mapped (P la tes  VI I I -2  and

VI I I -3 )  and  sampled  fo r  chemica l  ana lys is .  S tudy  o f  the  l i t e ra tu re '  topo-

graphy,  soi l  and p lant  ecology of  the areas to be d isturbed have been used to

deve lop  the  topso ' i l  remova l  and hand l ing  p lans  in  add i t ion  to  the  rec lamat ion

p l  ans  .
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8.3 Soi l  Resource Informat ion of  Mine Plan Area

Des i  gnated So' i  I  s

BG loam, 3 to 6 percent  s lopes,  eroded

BadI and

The soi ls  in  the Mine Plan Area have been surveyed in a th i rd order soi l

su rvey  by  Jensen ,  € t  a l .o  ( . |980)  (P la te  V I I I - l ) .

A th i  rd order soi I  survey i  s normal ly suff i  ci  ent for the rel at i  vely smal I

d ' is turbed areas incurred by underground mining operat ions (Steve Sel  lnovl ,

personal  cornmunicat ion) ,  (  Ear l  Jensen,  personal  communicat ion)  .

At  the present  t ime the soi l  descr ipt ions are st i l l  in  draf t  form and a few

minor  inc lus ions t  ye t  remain  to  be  comple te ly  de f ined.

8 .3 .  I  So i  l s  Iden t i f i ca t ion

Map Symbol

BGC 2

BL

BNE2

Bl^lD2

cHc2

CLD2

EDF2

EED2

GNA

Chi I  ton extremely boul dery n f i  nP
3 to 20 percent  s lopes,  eroded

Bad land-Ch ipe ta  complex ,  I  to  15

Chipe ta  s i l t y  c lay  loam,  3  to  B

Cli f fdown very stony sandy 1oam,
eroded

EA- Persayo- Badl and
eroded

EA-Bad land complex ,

Glenberg f ine sandy
s 1 opes

- -  ' y  l oam,  low ra ' i n fa l l ,

percent ,s lopes

percent  s lopeso eroded

3 to  15  percent  s loPes '

complex,  I  to  40 Percent  s loPes'

8 to 15 percent  s loPes,  eroded

loam,  h igh  ra in fa l l ,  
' l  

to  3  Percent

Haverssn loams, 3 to

Menefee-Rock outcrop

tCabba extremely boul dery I oam, Fal con
Guben extremely bouldery loam, Midfork

B percent  s loPes

complex,  40 to 70 Percent  s loPes

loam,  F i ro  cobb lY f ine  sandY loam,
boul dery I oam.

HAC

MRG
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8.3  Con t .

Map Symbol
MqE

NVF2

NXC

PEC2

RJA2

RR

RVD

8.3 .2

!S:r gng t.ed So i t s.
cabba-Pocio- .Patmos complex,  3 to 30 percent  s lopes

Lazear-Rock outcrop-Rubble land comp' lex,  Z0 to 50
percent  s lopes

Lazear -Rock  ou tc rop  complex ,  h igh  ra in fa l l ,  I  to
B percent  s1 opes

Persayo 1oam, 3 to I  percent  s lopes,  eroded

Ravo la  s i l t  l oam,  Sd l ine ,  0  to  3  percen t  s lopes ,  e roded

Rock ou tc rop-Rubb le  land-Bad land complex

Rock  ou tc rop-Sunup complex ,  3  to  l5  percent  s lopes

So i l  s  Descr ip t ions_

The fo l  I  ow i  ng  are  descr i  p t jons  o f  the  so i  I  mapp i  ng  un  i  t s  :

t

VI I I  6



The average annua l  p rec ' ip i ta t ion  is  6  to  I  inches
a i r  tempeFatu re  i s  48o  to  50"F  (8 .9o  . to  l0 .0oC) ,
i s  50"  to  52"F  (10 .0o  to  1 l . l "C) ,  and  the  average

BGCz BG LOAM, 3 TO q PERCENT SLOPES' ERODED

This  BG so i l  i s  very  deep and we l l  d ra ined.  I t  occurs  on  d issec ted  fan  te r -
races and st ream terracei  a i  e levat ions of  4,7AA to 5,300 feet  ( l  '+gZ to
i lO iS* i . -  i f , i s  so i l  fo rmed in  a l luv ium der ived  main ly  f rom sandstone and
sha l  e .

to  150 days .  Th is  so i l  occurs  nor th  o f  Woods ide
Mounds.  Slopes are 3 to 6 percent  and occur on
to  med ium in  length  and convex  in  shape.

( . |5 to Zocm).  Mean annual
mean annual soi I  temPerature
freeze-free season is 124

and  in  the  v i c in i tY  o f
a l l  aspects.  TheY are short

p resent  vegeta t ion  js  dominant ly  Ind ian  r i cegrass ,  shadsca le ,  ga l1e ta ,  th ree-
awn, and winter fat .

Inc luded in  mapp ing  are  smal l  a reas  o f  Persayo very  cobb ly  g lay  loamr  15  to
30 percent  s tobbs ; "Ava lon  loam,  I  to  5  percent  s lopes ;  and Glen ton  f ine
sandy loam,  I  to  6  percent  s lopes .

In a representat ive prof  i le  the sur face layer is  pale bryw1 loam
(2 .  5cm) '  th i  ck .  The lubso i  I  i  s  s t rong brown 

- loam about  15  inches
i f re upper substratum is  whi te and veiy pa]e brown loam about  26
th ick . '  The  lower  subs t ra tum' i s  l i gh t  ye l ' l ow ish  b rown loam to  a
incf ' .s  ( l52cm) or  more.  The soi l  [as e very st rong of  - : t rongly
carbonate  accumula t ion  a t  a  depth  o f  about  l6  inches  (4 lcm) .

permeab i l i t y  i s  modera te .  Ava i lab le  water  capac i ty  i s .  about  7 .8  to  10  jnches
Permeab i l i t y  i s  modera te .  Ava i lab le  water  capac l ty  1s  aDour ,  t .6  ro  ru

t ig .e - lo  Zs ' .4cm)  above a  depth  o f  60  inches  (1?zcm) .  Water  supp ly ing  capa-
i t ty  is  4  to  s  in . [ . r - ( io . ]  to  1z.7cm).  Org in ic  mat ter  content  in  the sur face

|  ^  / r r a ^ - l

i ;;;. '  ir-uJiy"t o"i"-if i..t i ve rooti ng' o.pih"i s iuout 60 i nches ( t 52cm) .
r . ^ ^ - . :  ^ -  l t a n

i ; " r ; ; . ; " .u io?t ' ; ; ' s t Iw ' ; ; j ' ; ; r ; ; ;  f f i t i rh- i t  moderate.  The Eros ion condi t ion
Class ' i  s  modera te -4 l .  R ; i f i  i o -u t ' i n te rva ls  o f  abou t  l5  to  50  feq t  (4 .6

; ; - i s . i * )  . - - i r r .  g r r l ies  a re  a t  in te rva ls  o f  about  200 to  400 fee t  (61  to
i iz^ j  * i t r ,  act iv6 erosion a ' long less than 10 percent  of  thei r  length.

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The po ten t ia l  p lan t  communi ty  i s  about  40  percent  g rasses ,20  percent . fo rbs '
and 40  percent ' shrubs .  impo i tan t  p lan ts  a re  ga11e la ,  ha i ry  g faT9,  Ind ian
r i  cegrais ,  sand dropseed,  desert  t i^umpet,  g l  o6emal  I  ow, wooly - Indi  anwheat  '
Dougias r iUUi tbrush' ,  Torrey Mornron-tea,  shadscale and winter fat .

p rac t ices  needed fo r  improv ing  or  ma in ta in ing  vegeta t ion  inc lude proper
season o f  use ,  g raz ing  fo r  p roper  u*oun i t  o i "p lan t  use '  a  p lanned sys tem o f
graz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i f i t y
eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s

subc lass  v I Ie ,  non i r r iga ted ;  Deser t  Loam D34

about  I  inch
(38cm)  th ick .

inches  (66cm)
depth of 60
cal careous

coarse-' l  oamy, f f i i  xed , mesi c Typi c Cal ci  orthi ds .
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A1- -0  to
( roYR 4/4
granu l  a r ;
f i ne  and
s l igh t l y
(pH 8 .4 ) ;

A  representa t ive  pedon o f  BG 1oam. ,3  to  6  percen!_s lopes ,^eroded, ' in  mapp ' ing
un i t 'BGC loca ted  2 ,500 fee t  (762mj  south  and 1 ,280 fee t  (390m)  eas t  o f  the
NE corner  o f  Sec t ion  27 ,  T15S,  R12E (pho to  No .  &  Coord .  I -C . '7 ,  B - l i )  i s  used
to represent  th i  s  soi  I  .

i nch  (2 .5cm) ;  pa le  b rown (1OYR 6 /3 )  loam,  dark  ye1  ' l ow ish  
b rown

when moist ;  weak th in p laty st ructure that  par ts to weak f ine
s l igh t l y  t ra iO ,  f r i ab le ,  s l i b f r t t y  s t i cky ,  s l i gh t l y  p lq : t i c ;  few

med'i  um roots; many very f ine, common f ine, and few medium pores;
cal  careous,  carbonates are d issemi nated;  moderate ly a l  kal  ine
abrupt smooth boundar.y.

( lo in  l / l i  when mojs t ;  modera te  med ium subangu lar  b locky  s t ruc tu re ;  very
c : - ^  ^ - . |  f { n ^

hard ,  f r i ab le ,  s l  i gh t l y i i i . f .V,  s t ight ly  p ta i t ic ;  few very f ine lnd l l l :
f f i ; ; , ' .o**oi ' r i ; ; " ; ; ; ' f i l ' ; . i i r* 'potes; very stronslv^!a1l l5oY: '^: i :?onates
occur  as powdery sof t  masses;  s t rongl t  i t fu t in .  (pH-g.e) ;  gradual  smooth
boundary.

CZca- -3 : -  to  42  inches  (B l  .3  to '106.7cm) ;  very  pa le  b rown (1OYR B/3)  loam,

i i i r t  v . r io* i t r '  ur . r  ( i0 iR otql  when moist i -  moderate medium subangular
b locky  s t ruc tu re ;  ex t reme ly  hard ,  f ; i ab ie ,  i t i g_h t l y  s t i cky ,  s l i gh t l y  p las t i c ;

few very f ine and f ine rools;  conrnon f ine and few medium pores;  2 percent

grave l ;  s t rong ly  ca ]careous ,  carbonates  occur  a i  powdery  io f t  masses ;  s t rong ly

i t  t<al  ' ine (  pH 9 .0)  ;  gradual  smooth boundary.

C3- -42  to  60  inches  (106 .7  to  t52cm)  ;  I i gh t  ye l low ish  b rown (1OYR ?(4 ) ,  l oam'

yel lowish brown ( loyR s i i l  * r ' .n  *o i i i ;  m6aer i te medium subangular  b locky

s t ruc ture ;  u . i v  hard ,  f i rm,  s t i cky ,  p ias t i c ;  f ry  very  f ing-and f jne  roo ts ;

common f ine and few medium pores;-moierate ly calcareous'  carbonates are

d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 . )

The range in  charac ter is t i cs  fo r  th is  so i l  has  no t  been de termjned '

Bz- - l  to  16  inches  (2 .5  to  4 lcm) ;  s t rong brown (7 /5YR 5 /6) ,  loam,  b rown (7 'sYR
qj  + l  nr ' .n  

'moi  
s t ;  weak medi  um subangut  a i "u i  ocky _ i t ructure ;  hard ,  f  i  rm, st i  cky '

p ia i t t . ;  few f ine  and med ium roo ts ,  many vgry  f ine  and f ine ,  few med ium pores ;

s l igh t ly  ca lcareous ,  carbonates  are  d is lemin i ted ; - *ooe.u te ly  a lka l ine  (pH B '2 ) ;

c lear  smooth boundarY.

c lca- - . |6  to  32  . inches  (41  to  B l  .3cm)  ;  wh i te  ( t  oyn  8 /2 )  loam'  very  pa le  b rown
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BL BADLAND

Bad land  i s  a  m isce l laneous  land
very  s teep sha le  ou tc rops ;  sha le

Runof f  i s  very  rap id  and geo log ic  e ros ion  is

Badland supports on ' ly  very sparse vegetat ion.
t i c  purposes .

Bad land  i s  in  Capab i l i t y  Subc lass  V I I I s ,  and
s i te .

type cons' is t ing of  near ly  barren steep to
interbedded wi th sandstone;  and sandstone

capped  h i l l s .  I t  i s  d i ssec ted  bY many in te rmi t ten t  d ra inage channe ls ;  loca l
re i ie t  ranges between 25 and 500- feet  (7.6 to 152m)

The Bad land occurs  p r imar i l y  to  the  south  and west  o f  the  Book C l i f f s  in
Emery County and albng the foot of Gentry Mountain on the western edge of
the survey area.

Inc luded are  smal l  a reas  o f  Ch ipe ta  s i l t y  c lay ' loam,  B  to  15  percent  s lopes '
eroded,  pr imar i  1y a l  ong drai  nages.

ac t i  ve .

I t  i s  used main lY  fo r  aes the-

i s  no t  p laced  in  an  eco log ica l
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BNE2 CH I LTONEXTREMELY BOULDERY FINE SANDY LOAM LOI,I RAINFALL
3 E

O

This  Ch i l ton  so i l  i s  very  deep and somewhat  excess ive ly  d ra ined.  I t  occurs
on d jssec ted  a l luv ia l  fans  and fan  temaces a t  e leva t ions  o f  5 '300 to  6 ,100
fee t  (1 ,615  to  

. | ,859m) .  
Th is  so i l  fo rmed jn  a l luv ium and  g lac ia l  ou twash

der ived mainly f rom sandstone and shale.

The average annual  precip i tat ion is  I  to  11 inches (22.8 to 27 .gcry)  .  l ' lean
annua l  a i i  tempera ture  is  45o to  47"F  (7 .2"  to  8 .3"C) ,  mean annua l  so i l
temperature is  47" to 49oF (7.2o to 9.4oC),  and the average f reeze-f ree
season is  115 to  

. |40  
days .  Th is  so i l  occurs  in  the  v ic in ' i t y  o f  Horse  Canyon.

S' lopes are 3 to 20 percent  and occur on south,  east  and west  aspects.  They
are medium in length and convex in shape.

Present  vegetat ion is  dominant ly  junipeF,  p inyon,  Mormon-tea and pr ick ly-
pear .

Inc luded in mapping are smal l  areas of  I ldefonso very stony loam, B to 30
percent  s lopes.o eroded;  Chi ' l ton very stony f ine sandy loam, 1ow ra infa l l  '
tS  to  30  pe i ' cen t  s lopes ,  e roded;  Sh ing le  bx t remely  s tony  loam,  1ow ra in fa l l  '
15 to 40 percent  s lopes,  eroded.

In a representat ive prof i le  the sur face layer is  pale brown extremely
bou ldery  f ine  sandy  loam about  3  inches  (7 .6cm)  th ick .  The under ly lng  layer
is  pa le  b rown very  bou ldery  sandy  c lay  loam about  21  inches  (53 :3cm)  th ick -
The next  layer  is  l ight  ye1low' ish brown very cobbly sandy c lay loam to a
depth of  60 inches (152cm) or  more.

Permeab i l i t y  i s  modera te .  Ava i lab le  wa te r  capac ' i  t y  i s .abou t  5 .0  to  7 -5
inches  (12 . i  to  19 .Ocm)  to  a  dep th  o f  60  inches .  ( l52cm)  . .  Wate r  supp ly ing
capac' i ty  ' is  about  4 to 6 i  nches (  1A.2 to l  5 .Zcm) .  Organi  c .  mat ter  content
in  the  iu r face  layer  i s  low.  E f fec t i ve  roo t ing  depth  is  about  60  inches
i i s i in r l - -sur tu . .  runof f  i s  med ium una eros ion  6aza i^a  is  l !gn .  The Eros ion
Cond i t ion  C lass  i s  modera te -5 l .  There  a re  gu l l i es  2  to  10- fee t  deep- ( .6
to  3 .0m)  about  2A0 to  500 fee t  (6 - l  to  l5Zm)-apar t .  The gu l l ies  a re  fed  by
numerou i  we l l -de f ined r i l l s .  The coarse  f ragments  on  the  sur face  reduce
the eros i  on ha zard i  n th i  s un' i  t  .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The po ten t ia l  p lan t  communi ty  ' i  s  about  60  percent  g rasses , .13  percent  fo t "bs ,
and 2 l  percent  shrubs .  Impo i tan t  p lan ts  tha t  g row are  Sat ina  w i ld ryg ,  ga l -
le ta ,  Ihd ian  r i cegrass ,  sanO dropseedo  fa lse -yar row,  g lobemal low,  ha i ry
go ld is te r ,  as te r , 'B ige io"  sagebrush"  ihadsca lb ,  Tor rey  Mormon- tea  and Doug las
rabbi  tbrush.

pract i  ces for  ma' inta i  n ' ing or  improvi  ng vegetat ' ion i  nc l  ude a p l  anned system
of  g raz ing ,  g raz ing  fo r  lne  pro i re r  pe icen i  o f  p lan t  use ,  and good water  d is -
t r i  bu t ' ion .

Th is  so i l  ' i s  i n  Capab ' i  I  j t y  Subc lass  V I Is ,  non im iga ted ;  Semideser t  Bou ldery
Loam D34 eco log ica l  s i te .
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Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  (ca lca reous) ,  mes ic
Ust i  c  Tomi  o r thents .

A  representa t ive  pedon o f  Ch i l ton  ex t remely  bou ldery  f ine  sandy  loam,  low
ra in fa l l ,3  to  20  percen t  s lopes ,  e roded ,  was  descr ibed  1 ,000  fee t  (305m)
wes t  and  2 ,300  fee t  (70 ]m)  nor th  o f  the  SE corner ,  Sec t ion  160  T165 ,  R14E,
SLBM (pho to  No .  &  Coord .  l -74 -A ,  83) .

A l - -0  to  3  inches  (O to  7 .6cm) ;  pa le  b rown (1OYR 6 /3 )  ex t reme ly  bou ldery
f ine  sandy  loam,  dark  b rown (1OYR 4 /3)  when mois t ;  weak f ine  granu lar
s t ruc tu re ;  s ' l  i gh t l y  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  S l igh t l y  p1  as t i c ;  few
very  f ine ,  f ine  and med ium roo ts ;  few very  f ine  and f ine  pores ;  15  percent
g rave l ,  l 5  percen t  cobb1es ,35  percen t  s tones ,5  percen t  bou lders ;  modera te ly
ca lcareous ,  carbonates  are  d isseminated ;  modera te ly  a lka l ine  (pH 8 .4)  abrup t
smooth boundary.

C l - -3  to  24  inches  (7 .6  to  6 ' l cm) ;  pa le  b rown (10YR 6 /g)  very  bou ldery  sandy
c lay  loam,  dark  b rown ( lOYR 4 /3)  when mois t ;  weak f ine  subangu lar  b locky
s t ruc ture ;  hard ,  f i rm,  s t ' i cky ,  p las t i c ;  few very  f ine ,  f ine  and med ium roo ts ,
common very f ine and few f ine pores;  15 percent  gravel ,  15 percent  cobbles '
25  percent  s tones  and bou lders ;  s l igh t ly  ca lcareous ,  carbonates  are  d is -
semina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  c lea r  smooth  boundary .

C2- -24  to  49  inches  (Ot  to  124cm) ;  l igh t  ye l low ish  brown ( IOYR 6 /4)  very
cobb ly  sandy  c lay  loam,  g ray ish  brown ( tOVn 5 /2)  when mois t ;  modera te  med ium
subangu lar  b locky  s t ruc tu re ;  very  hard ,  f i rmo s t i cky ,  p las t i c ;  few very  f ine
and  f ine  roo ts ,  common very  f i ne  and  few f ine  pores .20  percen t  g rave ' l  ,20
percen t  cobb les ,  10  pencen t  s tones ;  s ' l i gh t l y  ca lca reous ,  ca rbona tes  a re  d is -
seminated ;  modera te ly  a lka l ine  (pH 8 .2) ;  g radua l  smooth  boundary .

C3- -49  to  60  inches  (124  to  152cm) ;  l i gh t  ye l low ish  b rown (1OYR 6 /4 )  vg ry
cobb ly  sandy  c ' lay  loam,  dark  g ray ish  b iown-  (1OYR 4 /2)  when mois t ;  mass ive ;
very  hard ,  f i rm,  s t i cky ,  p las t i c ;  few very  f ine  and f ine  roo ts ,  few very
f ine  and f ine  pores ;  25  percent  g rave l ,  2A percent  cobb les ,  5  percent  s tones ;
s l igh t ly  ca lcareous ,  carbonates  i re  d i i seminated ;  modera te ly  a lka l ine  (pHB -2) -

The A hor izon  has  hue o f  10YR or  7 .5YR and chroma o f  3  o r  4 .  I t  ranges  f rom
extremely bouldery f ine sandy loam to extremely bouldery loam, and is  2 to 6
inches  (5 .0  to  15 .2cm)  th i ck .

The C hor izon  has  hue o f  ]QYR or  7 .5YR.  I t  ranges  f rom very  bou ldery  loam
to  very  cobb ly  sandy  c lay  loam.  The C hor izon  is  modera te ly  a lka l ine  or
s t rong ly  a lka l ine .
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This complex occurs on
and  the  Ch ipe ta  so i l  i s
a re  4 ,100  to  6 ,600  fee t
der ived  f rom sha le .

Bl'JDz BADLAND.CHIPETA COMPLEX8 TO I5 PERCENT SLOPESE RODED

This  cornp ' lex  cons is ts  o f  about  60  percent  Bad land,  rnodera te ly  s . teep.a lq  30
per ien t  b f ipe ta  i i i t v  c lay  loam,  B  to  15  percent  s lopes ,  e rodedn and l0  per -
cen t  inc lus ion  o f  o ther  so i l s .

sha le  h i l l s .  The  Bad land  i s  d issec ted  sha le  ou tc rop
on  s ide  s lopes  ad iacen t  to  d ra inages .  E leva t ions
( . | ,250  to  z ,o tzm) .  The  so i l s  fo rmed in  res iduum

The average  annua l  p rec ip i ta t ion  i s  6  to  B  inches  ( tS -e  to  20 .3cm) -  Mean
annua l  a i i  tempera t l re  i l  47"  to  52" t  (8 .3 :  to  l l . l oC) ,  mean annua l  so i l
tenrperature is  49o to 54oF (9.4o to 12.2"C),  and the average f reeze-f ree
seaion is  120 to 

. |60 
days.  This complex occurs south and west  of  East

Carbon Ci ty  and extends-almost  to Interstate Highway 70.-  Slopes are 8 to
l5 percenf  and occur on a l l  ispects.  They are i f ror t  in  length and convex
in  shape .

Inc luded in  mapp ing  are  smal l  a reas  o f  Persayo loam,  8  to  15  percent  s lopes ,
eroded and gr ib i i t t i  g rave l l y  s ' i1 ty  c lay  loam,  3  to  25  percent  s lopes .

Badl  and,  moderate l .v  s teep

Badland consists of  moderate ly steep near ly  barren beds of  act ]ve1y erod' ing
sha le ,  sha le  in te rbedded w i th -  sands lone,  sha le  in te rbedded w i th  gypsum'
and occas iona l l y  smal l  a reas  o f  sha le  c ipped by  sands tone.  The landscape
is  d issec ted  by  numerous  in te rmi t ten t  d ra inage channe ls .

Runof f  . is  rapid.  The sediment potent ia l  is  h igh dur i  ng intense surnmer
thunderstorms.

Bad land suppor ts  on ly  very  sparse  sa l t  to le ran t  vegeta t ion .

Bad ' land  i s  jn  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  p ' l aced  jn  an  eco log i -
ca l  s i  te .

Chi peta si I  tv clay J oam, 8 toJ 5 percent sl  oLes , eroded

Th is  Ch ipe ta  so i l  i s  sha l low and  we l l  d ra ined .

Present  vegetat i  on i  s  domi nant ' ly  mat sal  tbush,  Nut ta l  I  sa l  tbush,  desert
t rumpet ,  b ig  wh i te  as te r ,  g lobemal low and  ga l le ta .

In  a  representa t ive  pro f i le  the  sur face  layer  i s  pa le  b rown s ' i  1 ty .9 laY loam
about  l '  i nch  ( i ; scm) '  th i ck .  The  under l y in !  1ayer .  i s  -pa1e  b rown s i l t y  g lav
loam abou t  6  inc [ . i ' (15 . i c * )  th i ck .  Th ;  n6x t  iayer  i s  g ray ish  b rown s i l t y
c lay loam under la in by weathered shale at  i  dept- t r  of  15- jnthes (38cm) -
Th is  so i l  i s  modera te ly  a f fec ted  by  sa l t .
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Permeab i l i t y  i s  s low.  Ava i lab le  wa te r  capac i t y  i s  abou t  2 .0  to  3 .0  inches
(5 .0  to  7 .6cm) .  Wate r  supp ly ing  capac i t y  i s  abou t  2  to  3  inches .  0 rgan ic
mat te r  con ten t  in  the  sur face  layer  i s  very  low.  E f fec t i ve  roo t ing  depth
is  about  l0  to  2A inches  (25 .4  to  50 .Bcm) .  Sur face  runof f  i s  rap id  and
eros ion  hazard  i s  h igh .  The  Eros jon  Cond i t ion  C lass  i s  modera te -47  as  a
resu l t  o f  the  movement  o f  so i l  and  sur face  l i t te r .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

about  2A percent  grasses '  1  5 percent  forbs,The potenti  al p1 ant commun'i ty ' is
and 65 percent  shrubs.  Importantp lan ts  a re  ga l le ta ,  Ind ian  r i cegrass ,'even ing  

p r imrose ,  mat  sa l tbush ,  Nu t ta l lSal  i  na w' i l  drye,  annual  er iogonums ,
sa l tbush  and  shadsca le .

Pract ices needed to improve or  mainta in the vegetat ion inc lude the proper
amount of  p ' lant  use,  the proper season of  use,  a p lanned system of  grazing
and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Sha l low Sha le
D34 eco log ica l  s i te .

Taxonomic  c lass j f i ca t ion  i s  c layey ,  m ixed  (ca lca reous) ,  mes ic ,  sha l low Typ ic
Torr i  or thents.

A  represen ta t i ve  pedon  o f  Ch ipe ta  s i l t y  c lay  1oam,3  to  B  percen ts ' lopes  ,
and 6eroded in  mapp inq  un i t  CHC2,  loca ted  about  4 ;5  mi les  (7 .Zkn)  southerooed 'r n mappl ng

m i l es  (9 .6km)  wes (e lam)
R]  5E

wes t
south and 500 feet
( Ptroto No. & Coord.

of  the town of  Green River  at  a point  3 '000 feet
(152m) east  of  the Nhl  corner of  Sect ' ion 33,  T2lSo
2-139 ,  K-17) .

A l - -0  to  I  i nch  (0  to  2 .5cm) ;  pa le  b rown ( l0YR 6 /3 )  s i l t y  c lay  loam,  b rown
(1OYR 5 /3)  when mois t ;  modera te  med ium subangu lar  b locky  s t ruc tu re  tha t
par ts  to  s t rong  very  coarse  g ranu la r ;  s l i gh t l y  hard ,  f i rm,  s t i cky ,  p ' l as t i c ;
few very f ine roots;  many very f ine and few f ine pores;  l0  percent  grave' l  ;
moderate ly calcareous,  carbonates are d isseminated;  moderate ' ly  a l  kal  ine
(pH 8 .4) ;  abrup t  smooth  boundary .

C ] - - l  to  4  inches  (2 .5  to  l0 . l cm) ;  pa le  b rown (1OYR 6 /3 )  s i l t y  c lay  loam,
brown (1OYR 5/3)  when moist ;  moderate coarse pr ismat ic  st ructure that  par ts
to moderate th ick p ' la ty;  hard,  f inn,  very st icky,  p last ic ;  few very f i le
roots;  medium very f inb pores;  moderate ly calcareoUSr carbonates are d is-
seminated ;  s t rong ly  a lka l ine  (pH 8 .8) ;  abrup t  smooth  boundary .

C2- -4  to  7  inches  ( . |0 .1  to  17 .7cm) ;  pa le  b rown (10YR 6 /3)  s i l t y  c la .y  loam,
gray ish  brown ( lOYR 512)  when mois t ;  mass ive ;  hard ,  f i rm,  very  s t i cky '_
plast ic ;  common very f ine roots;  common very f ine poresl  moderate ly calcar-
eous ,  c i rbonates  arb  d isseminated ;  very  s t rbng ly  a ika l ine  (pH 9 .4) l  c lear
smooth boundary.

C3- -7  to  15  inches  (17 .7  to  38 . l cm) ;  g ray ish  b rown (2 .5Y 5 /2 )  s i l t y  91ay
loam,  dark  g ray ish  brown (2 .5Y 4 /2)  when mois t ;  mass ive ;  hard ,  f r iab le ,
st icky,  p last ic ;  common very f ine and few f ine roots;  few very f ine pores;
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l0  to 15 percent  sof t  shale f ragments;  moderate ly
a re  d issemina ted ;  ve ry  s t rong ly  a lka l ine  (pH 9 .4 ) ;

calcareous,  carbonates
gradual smooth boundary,

C4r - - . |5  i  nches  (38 . . | cm)  ;  sha ' le .

Depth to shale ranges f rom 10 to 20 inches (25.4 to 50.8cm).  The range in
other character is t ics for^ th is  soi l  has not  been determined.
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CHC2 cHI PETA SILTY CLAY L0AM, 3 T0 8 PERCENT SL0P_ES2 ERoDED

Th is  Ch ipe ta  so i l  i s  sha lJow and  we l l  d ra ined .  I t  occurs  on  sha le  h i l1s  a t
e leva t jons  o f  4 ,000  to  6 ,000  fee t  ( . l , 2 . |9  to  l ,B29m) .  Th is  so i l  fo rmed in
res iduum der ived  main ly  f rom sha le '

The  average  annua l  p rec ip i ta t ion  i s  6  to  B  inches  (15 . t0  20 .3cm) .  _Mean
annua l  a i i  tempera tu re  i ;48o  to  52oF (8 .9 "  to  

. |1 .1 "C) ,  mean annua l  so i l
temperature js '  50o to 54"F ( . |0"  to 12.2oC),  and the average f reeze-f ree
seaion is  120 to 

.160 
days.  

'This 
soi l  occurs near the Woodside area and the

town of  Green River .  .s iopes are 3 to I  percent  and occur on a l l  aspects.
They  are  shor t  and med ium jn  length  and convex  in  shape.  

.
p resent  vegeta t ion  is  dominant ly  mat  sa l tbush,  g lobemal low,  Ind ian  r i cegrassn
desert  t rumpet and big whi te aster .

Inc luded jn  mapp ing  are  smal l  a reas  o f  Bad land;  Greybu l l  loam 3- to  I  percent
s lopis,  erodeo; 'peisayo ei i remely shaly loam, B to ro percent  s ' lopes,  eroded.

In  a  representa t ive  pro f i le  the  sur face  layer  i s  pa le  b rown s i l t y -9 lay  loam
about 

' l  j  nch (2. 5cm)' th' ick. The underlyi  n-g 1 ayeri s pal e brown si I  ty_ cl ay
loamabout6 inches . ( l5cm) th ick .The i rex t1ayer i sg ray ishbrowns i1 ty
c faV loam over l y ing  weathered  sha le ;a  a  dep th -o f  abou t  t s  inches  (38 . l cm) .
Th' is  soi t  is  moderate ly af fected by sal t

pe rmeab i l i t y  i s  s low.  Ava i lab le  wa te r  capac i t y  i s  abou t  2 .A  to  3 .0  fnches
(5 t ;  7.6cmi ubou.  the shale.  The water  supply ' ing capaci ty  is  about  2 to 3
inches  (5  to  7 .6cm) .  Organ ic  mat te r  con ten t  in  the  sur face . layer^ is  ug ty
I ow. Eifect i  ve rooti  ng depth ' i  s about l0 to 2A ' inches (25.4 to 50. 8cm) .
Sur face  runof f  i s  rap j l  anb eros ion  hazard  is  h igh .  The Eros ion  Cond i t ion
Class  is  modera te-47 .

Th ' i s  so i t  ' i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ia l  p lant  communi ty is  about  20 percent  grasle l :  l5  percent  forbs,
and bS percent ' shrubs .  Impo i tan t  p lan ts  a re  ga11eta ,  Ind ian  r i cegrass '
Sa l ina  w i ro rve , - innu i t  e i i bgonumsr 'even ing  p r imrose ,  mat  sa l tbush ,  Nu t ta l l
sa l tbush  and  shadsca le .

Pract ices needed to improve or  mainta in the vegetat ion inc lude the_ proper
amount of  p lant  use,  the proper season of  use,  a p lanned system of  grazing
and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab ' i  l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Sha l low Sha le
D34 eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  a  c layey ,  m ixed  (ca tca reous) ,  mes ic ,  sha l low,
Typi  c  Tomi or thent .

A  represen ta t i ve  pedon  o f  Ch ipe ta  s i l t y  c lay  loam,3  t9  I  pe rcen t  s lopes ,
eroded,  was descr i  bed +.  s  * i t  L i  (7 .zkm) soulh and 6 mi  1 es (9.  6f ry)  _west  of
the  town o f  Green R iver ;3 ,000 fee t  (g l+m)  south  and 500 fee t  ( lS?ry )  eas t
o f  the  Nt , , ,  corner  o f  Sec i ' ion  33 ,  T2 IS, 'n f  S f  (Photo  No.  &  Coord .  2 -139;  K- . |7 ) .
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Al - -0  to  I  i nch  (0  to  2 .5cm) ;  pa le  b rown ( l0YR 6 /3 )  s i l t y  c lay  loam,  b rown
(1OYR 5/3)  when moist ;  moderate medium subangular  b locky st ructure that
par ts  to  s t rong  very  coarse  g ranu la r ;  s l i gh t l y  hard ,  f i rm,  s t i cky '  p las t j c ;
?ew very  f ine  roo ts ;  many very  f ine  and few f ine  pores ;10  percent  g rave l ;
moderate ly cal  careous,  carbonates are d i  sseminated ;  moderate ly a l  kal  jne
(pH 8 .4) ;  abrup t  smooth  boundary .

C ] - - l  to  4  inches  (2 .5  to  l0 .2cm) ;  pa le  b rown (10YR 6 /3 )  s i l t y  c lay  loam,
brown ( lOYR 5/3)  when moist ;  moderate coarse pr ismat ic  st ructure that  par ts
to moderate very coarse p laty;  hard,  f i rm,  very st icky,  p ' last ic ;  few very
f ine roots;  many very f ine pores;  moderate ly calcareous,  carbonates are
d jsseminated ;  s t rong ly  a lka l ine  (pH 8 .8) ;  abrup t  smooth  boundary .

C2- -4  to  7  inches  ( ' | 0 .2  to  17 .Bcm)1  pa le  b rown (10YR 6 /3 )  s i l t y  c lay  1oam,
gray ish  brown ( lOYR 5 /?)  when mois t ;  mass ive ;  hard ,  f inn ,  very  s t i cky ,_
pt ast i  c; conmon very f i  ne roots ;  comron very f i  ne pores; rnoderately cal car-
eous , carbonates arb di ssemi nated ; very strbngly a' l  kal i  ne ( pH 9.4 ) ;  cl  ear
smooth boundary.

C3- -7  to  15  inches  ( . |7 .8  to  38 . ]cm) ;  g ray ish  b rown (2 .5Y 5 /2 )  s i l t y  c lay
loam,  dark  g ray ish  brown (2 .5Y 4 /2)  when mois t ;  mass ive ;  hard ,  f r iab le ,
st icky,  p last ic ;  cornrnon very f ine and few f ine roots;  few very f ine pores;
10 to l5 percent  sof t  shale- f ragments;  moderate ly calcareous,  carbonates
are  d isseminated ;  very  s t rong ly -a lka l ine  (pH 9 .4) ;  g radua l  smooth  boundary .

C4r - - . |5  inches  ( fg . l cm) ;  wea thered  sha le .

Depth to weathered shale ranges f ronr  l0  to 2A inches (25.4 to 50.Bcm).

The A hor izon  has  hue o f  l0YR or  2 .5Y,  va lue  o f  5  o r  6  d ry ,  4  o r  5  mo is t
and chroma is I  to 3. Gravel content ranges from 0 to 10 percent '  The A
hor i zon  j s  I  to  4  inches  (2 .5  to  l0 .2cm)  th i ck .

The  C hor i zon  has  hue  o f  5Yo 2 .5Y o r  10YR,  va lue  o f  5  o r  6  d ry ,3
and chroma o f  I  to  3 .  I t  i s  s i l t y  c1  ay  loam,  s i ' l t y  c lay  and sha ly
c lay loam wi th 35 to 50 percent  c1ay.  Sof t  shale f ragments range
35 percent and hard fragments from 0 to 10 percent. The C horizon
f rom 12  to  l9  inches  (30 .5  to  48 .3cm)  th i ck .

to  5  mois t
s' i1 ty

from 0 to
ranges
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o CLDZ CLIFFDOhJN VERY STONY SANDY LOAINI,3 TO 15 PERCENT SLOPES, ERODED

This  C l ' i f fdown so i l  i s  very  deep and somewhat  excess ive ly  d ra ined.  I t
occurs  on  a l luv ia l  fans  a t  e leva t ' i ons  o f  4 ,200  to  5 ,500  fee t  ( l ,280  to
1 ,676m) .  Th is  so i l  fo rmed in  a l luv ium der i ved  ma in ly  f rom sands tone  and
sha l  e .

The average annua l  p rec ip i ta t ion  is  6  to  B  inches  ( . |5 ,2  to  20 .3cm) .  Mean
annua l  a i r  tempera ture  is  48o to  52"F  (8 .9"  to  l l . loC) ,  nnan annua l  so i l  tem-
perature is  50o to 54oF ( lO'  to 12.2"C),  and the average f reeze-f ree season
is  125 to  165 days .  Th is  so i l  occurs  a t  the  foo t  o f  the  Book C l i f f s  f rom
Horse Canyon to the Green River  and along the Pr ice River  f rom Woodside to
i ts  conf luence wi th the Green River .  Slopes are 3 to l5 percent  and occur
on west ,  ro r th ,  and south  aspec ts .  They  are  med ium in  length  and s ing le  to
concave in  shape.

shadscal  e,  annua' l  l  upi  ne '  I  ndi  anPresent  vegeta t ion  is  dominant ly  ga11eta ,
r i cegrass ,  g lobemal  low,  and ye l lowbrush.

Inc luded in  mapp ing  are  smal l  a reas  o f  CG
to  8  percent  s lopes ,  e roded;  Bad land;  and
to 30 percent  s lopes.

very gravel ly  f ine sandy Ioam, 1
Persayo very cobbly c lay loam, l5

In a representat ive prof i le  the sur face layer is  pale brown very stony sandy
loam abou t  I  i nch  (2 .5cm)  t t r i ck .  The  under l y ing  layer  i s  l i gh t  ye l low ish
brown very  g rave l l y  f ine  sandy  loam about  lB  in ihes  (45 .7cm)  th ick .  The nex t' layer  

is  l ight  yel  ' lowish 
brown extremely gravel ly  sandy loam to a depth of  60

inches  ( l52cm)  or  more .

Pernreab i l i t y  i s  modera te ly  rap id .  Ava i lab le  water  capac i ty  i s  about  3 .5  to
5 .5  inches  (8 .9  to  l3 .9cm) ,  to  a  dep th  o f  60 ' inches  ( l52cm) .  The  wate r
supp ly ing  capac i t y  i s  abou t  2 .5  to  4 .5  inches  (6 .3  to  1 l .4cm) .  0 rgan ic
matter  content  in  the sur face layer is  very low. Ef fect ive root ing depth
is  g rea ter  than 60  inches  ( l52cm) .  Sur face  runof f  i s  med ium and eros ion
hazard  is  h igh .  The Eros ion  Cond i t ion  C lass  is  modera te-44 .  The so i l
shows evidence of  act ive sur face erosion in the fonn of  p lant- rock pedestals,
r i l l s ,  and  in f requen t  gu l l i es .  The  gu l l i es  a re  10  to  30  fee t  (3 .0  to  9 .1m)
deep.

Th is  so i t  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ia l  p lant  commun' i ty  is  about  40 percent  grasses,  20 percent  forbs,
and 40  percent  shrubs .  Impor tan t  p lan ts  a re  ga11eta ,  ha i ry  g rama,  Ind ian
r icegrass ,  sand dropseed,  deser t  t rumpet ,  g lobemal low,  woo ly  Ind ianwheat ,
Douglas rabbi tbrush,  Torrey Mormon-tea,  shadscale and winter fat .

Pract ices needed for  improving or  ma' inta in ing vegetat ion inc lude proper
season of  use,  grazing for  proper amounts of  p lant  use,  a p lanned system of
g raz ing ,  and  good  wate r  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ;  non i ru iga ted ,  Deser t  Loam D34 eco-
log ica l  s i te .
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Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  (ca lca reous) ,  mes ic  Typ ic
Tor r io r thents .

A representative pedon of Cl i f fdown very
s lopes ,  e roded,  l vas  descr ibed about  2 ,300
(6 lm)  nor th  o f
I -70 ,  F - to ) .

s tony sandy loam, 3 to 15 percent
feet  (70. |m) west  and 200 feet

the  SE corner  o f  Sec t ion  26 ,  T18S,  R l4E (Photo  No.  &  Coord .

A l - -0  to  I  i nch  (O to
brown ( I  OYR 5/ 3J when
sof t ,  f r iable;  cornmon
few coarse  ves icu la r

2 .Scm) ;  pa le  b rown (1OYR 6 /3)  very  s tony  sandy  loam,
mois t ;  modera te  med ium subangu lar  b locky  s t ruc tu re ;
very f ine and few f ine roots;  many very f ine and f ine,

pores;  35 percent  gravel  ,  and I  5 percent  s tones and
calcareous,  carbonates are d isseminated;  moderate ly

abrupt  smooth boundary.
cobbl  es;  moderate ly
a l  ka l  i ne  (pH 8 .4 ) ;

C] - - I  to  I  9  i  nches  (2 .5  to  48 .  Zcm)  ;  f  igh t  ye l  I  ow i  sh  brown (e .  5Y 6 /4)  very
grave ' l l y  f ine  sandy  loam,  o l i ve  b rown (2 .5Y 4 /4)  when mois t ;  modera te  med ium
subangular  b locky st ructure;  sof t ,  f r iable;  common very f ine and few f ine
roots;  common very f ine pores;  30 percent  gravelo 5 percent  cobbles and 5
percent  s tones ;  modera te ly  ca lcareous ,  carbonates  are  d isseminated ;  s t rong ly
a lka l ine  (pH 9 .0 ) ;  c lea r  smooth  boundary .

C2- -19  to  60  inches  (48 .2  to  l52cm) ;  I igh t  ye l low ish  brown (2 .5Y 6 /4)  ex-
tremely gravel ly sandy I oam, I ' ight ol i  ve brown ( 2. 5Y 5/ 4) when moi st;  mas-
s ive;  sof t ,  f r iable;  common very f ine and few f ine roots: '  45 percent  gravel ,
10  percent  cobb les  and l0  percent  s tones ;  s ' l  igh t ly  ca lcareous ,  carbonates
are  d issemina ted ;  modera te ly  a lka l ine  (pH 8 .0 ) .

The A hor izon has val  ue of  5 or  6 dry and chroma of  3 or  4,  I t  ranges f rom
g very stony sandy loam to very stony f ine sandy loam and is  I  to  10 inches
(2 .  s  to  25 .  4cm)  th i  ck .

The C hor izon  has  hue o f  2 .5Y or  1OYR and va lue  o f  5  to  7  d ry .  I t  ranges
f rom very gravel ly I  oam to extremely grave' l  ly sandy I oam. The rock frag-
ments range f rom 35 to 65 percent .  The C hor jzon is  moderate ly or  s t rongly
a lka l ine  and is  s f  igh t ly  o r  modera te ly  ca lcareous .
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EDFz EA-PERSAYO.BADLAND COMPLEX, B TO 40 PERCENT SLOPES, ERODED

This  comp' l  ex  cons js ts  o f  about  45  percent  EA ex t remely  cobb ly  s i l t y  c lay
loam,  15  to  40  percent  s lopes ,  e roded;  25  percent  Persayo loam,  B  to  15
percent  s lopesr  € roded;  20  percent  Bad land and l0  percent  o ther  so i l s .
This complex occurs in shal low va' l  ley bot toms and rernnant  terraces at  e le-
va t ions  o f  5 ,300  to  5 ,700  fee t  (1 ,615  to  

. | ,737m) .

The EA so i l  occurs  in  the  va11ey
s ide  s lopes  and te r races .  The EA
over res iduum from shale and the
sha le .

The average annua l  p rec ip i ta t ion
annual  a i r  temperature is  47" to
pera ture  is  49"  to  52oF (9 .4o  to
is  12A to  

. |50  
days .  Th is  complex

sect fon of  the Horse Canyon Road

bot toms and the Persayo soi l  occurs on
so i l  fo rmed in  a l luv ium f rom sandstone

Persayo soi l  is  formed in res iduum from

is  6  to  9  inches  (15 .2  to  22 .9cm) .  Mean
50oF (8 .3 "  to  l0 "C) ,  mean annua l  so i l  tem-
I  I  ,  I  oC),  and the average f reeze-f ree season
occurs  2  m i les  (3 .2km)  sou th  o f  the  in te r -

and Highway 6 and 50.

Present  vegetat i  on i  s  domi nant ' ly  ga ' l  I  e ta ,  shadscal  e,  scar l  et  g l  obemal  J ow,
Ind ian  r i cegrass ,  and ha i ry  g rama.

Inc luded  in  mapp ing  a re  s rna l l  a reas  o f  Ravo la  s i l t  1oam,0  to  3  percen t
s lopes ,  e roded ;  EA very  cobb ' l y  loam,3  to  B  percen t  s lopes ,  e roded ;  EM
cobb ly  loam,  3  to  20  percent  s lopes ,  e roded;  Rubb le  Iand;  and Persayo loam,
3  to  I  percent  s lopes ,  e roded.

Th is  comp lex  j s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

EA extrernel .v  c-obbl .v  s ' i  l t .v  c lav loamo_]5 to 40 percent  s lopes,  eroded

Th is  EA so i l  i s  modera te ly  deep  and  we l l  d ra jned .

S lopes  are  l5  to  40  percent  and occur  on  a l l  aspec ts .  They  are  med ium
leng th  and  s ing le  in  shape .

In  a  representa t ive  pro f i le  the  sur face  la is  grayish brown extremelyl n  a  rep resenEaE lve  p roT l  l e  f , ne  su rTace  l aye r  r s  g ray l sn  Drown  exL re l l l e l y
cobb l y  s i l t y  c l ay  l oam abou t  2  i nches  (Scm)  t h i ck .  The  unde r l y i ng  l aye r
i s  g ray ish  b rown and  l i gh t  b rown ish  g ray  s i l t y  c lay  loam tha t  i s  under la in
by  sha le  a t  dep th  o f  abou t  28  inches  (71  . l cm) .

Permeab i l i t y  i s  ve ry  s low.  Ava i lab le  wa te r  capac i t y  i s  abou t  3 .5  to  7 .0
i  nches (8.  9 to I  7.  Bcm) above the s hal  e.  l , la ter  s  upp' ly i  ng capaci  ty  i  s  about
3 .0  to  5 .0  inches  (7 .6  to  l2 .7cm) .  0 rgan ic  mat te r  con ten t  in  the  su r face
layer  i s  vgry  low.  E f fec t i ve  roo t ing  depth  is  about  2A to  40  inches  (50 .8
to  l0 l .6cm) .  Sur face  runo f f  i s  med ium and  e ros ion  hazard  i s  h igh .  The
Eros ion  Cond j t ion  C lass  is  modera te-48 .

The potent ' ia ' l  p ' lant  communi ty is  about  40 percent  grasses,  20 percent  forbs
and 40  percent  shrubs .  Impor tan t  p lan ts  a re  ga l1e ta ,  ha i ry  g rama,  Ind ian
ri  cegrass , bott l  ebrus h squi ryel tai l  ,  scarl  et gl obemal l  ow, desert trumpet '

1n
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wooly  Ind ianwheat ,  shadsca le ,  o ther  sa l tbushes ,  w in te r fa t  and Tor rey  Mor -
mon- tea .

Pract i  ces needed to ma j  nta i  n or improve the range cond i  t i  on i  nc l  ude the
proper arnount  of  p lant  use,  the proper season of  use,  a p lanned system of
graz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Loamy Sha le
D34 eco log ica l  s i te .

Taxonomic  c lass i f  i ca t ion  i s  f i ne ,  m ixed  (ca lca reous) ,  mes ic  Typ ' i c  Tor r io r -
then ts .

A representat ive pedon of  EA extreme' ly  cobbly s i l ty  c lay loam, l5 to 40 per-
cen t  s lopes ,  e rod€d ,  was  descr ibed  I  m i le  ( l .6km)  nor th  and  0 .5  m i le  ( .Bkm)
west  o f  t ^ loods ide ,  d t  a  po in t  2 ,300 fee t  (701m)  south  and 

. | ,200 
fee t  (366m)

west  o f  the  NE corner  o f  Sec t ion  36 ,  T165,  R l3E (photo  No.  &  Coord .  Z- ]34-A,
J -15) .

A1- -0  to  2  inches  (O to  Scm) ;  g ray ish  brown (2 .Sy  S/Z)  ex t remely  cobb ly  s i i t y
c lay  loam,  dark  g ray ish  brown (2 .5Y 4 /2)  when mois t ;  weak med ium subangu lar  

-

b locky  s t ruc tu re ;  hard ,  f i rm,  s t i cky  and p las t i c ;  few very  f ine ,  f jne ,  and
med ium roo ts ;  comxon f ine  pores ;25  percen t  g rave1 ,40  percen t  cobb les  and
s tones ; .s t rong ly  ca lcareous ,  carbonates  are  J tsseminated ;  modera te ly  a lka l ine
(pH 8 .0) ;  abrup t  smooth  boundary .

C l - -Z  to  g  inches  (5  to  22 .9cm) ;  l i gh t  b rown ish  g ray  (2 .5Y 6 /2 )  s i l t y  c lay
loam,  dark  g ray ish  brown (2 .5Y 4 /?) -when np is t ;  weak med ium subangu l i r  b ' lbcky
s t ruc ture ;  very  hardo f i rm,  s t i cky ,  p las t i c ;  few very  f ine ,  f ine ,  and med ium
roots;  corrunon f ine pores;  s t rong' ly  cal  careous,  carbonates are d issemi nated;
s t rong ly  a lka l ine  (pH 9 .0 ) ;  c lea r -smooth  boundary .

C2- -9  to  22  inches  (22 .9  to  55 .9cm)  ;  g ray ish  brown (2 .5Y 5 /2)  s i  l t y  c lay  loam,
dark  g ray ish  brown (2 .5y  4 /Z)  when mois t ;  weak med ium subangu lar  b locky  s t ruc-
lu re l  hard ,  f i rm,  s t i cky ,  p ' l  as t ' i c ;  few very  f ine ,  f ine ,  and med ium roo ts ;  few
f in .  Po. fe!  ;  _ s t rongi  y  cal  careous ,  carbonates are d i  s  semi nated;  s t rongly a l  ka-
l i ne  (pH 9 .0 )  c le i r - smooth  boundary .

C3- -22  to  28  inches  (55 .9 . to  7 l  . l c rn )  ;  l  i gh t  b rown ish  g ray  (2 .5Y 6 /2 )  s i  l t y
. ]uy  loam,  g ray ish  b rown (2 .5Y 5 /2 )  when-mo is t ;  mass ive ;  ha rd ,  f i rm,  s t i cky ,
P' !ast ic l  few very f ine and f ine roots;  s t rongly calcareous,  carbonates are
d isseminated ;  s t rong ly  a lka l ine  (pH 8 .8) ;  ab iu -p t  smooth  boundary .

CAr- -28  inches  (71 . lcm) ;  weathered sha le .

Depth  to  weathered sha le  ranges  f ro rn  20  to  40  inches  (50 .8  to  l0 I .6cm) .

The A hor izon  has  hue o f  2 .5y  or  l0YR,  va lue  o f  4  to  6  d ry ,  4  o r  5  n rc is t ,  and
chrorna of  2 or  3.  Gravel  content  ranges f rom ?5 to 40 percent .  Cobbles and
stones range f rom 35 to 45 percent .

The C hor izon  has  hue o f  2 .5Y or  l0YRo va lue  o f  5  to  7  d ry  and 4  to  6  mois t ,
and chroma o f  2  to  4 .  I t  i s  s i l t y  c lay  loam or  s i ' l t y  c1ay .  The c lay  conten t
ranges f rom 35 to 45 percent .
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Jrgrs a.vo l o3mr B to 1 5

' th i s  Persayo  so i1  i s  sha l low and  we l I  d ra ined .

5 lopes  are  B to  15  percent  and occur  on  a l l  aspec ts .  They  are  shor t  and
rnedi 'um in length and convex-concave in shape.

In  a  representa t ive  pro f i le  the  sur face  layer  i s  pa le .b rown f ine  sandy- loam
about  5  inc f re i - ( fZ ,ZLm)  th ick .  The  under l y ing ' layer  i s  pa ]e  b rown sha ly
I oam and overl i  es weatheri l- ;h al e . t  i  o.pir,  6r a"bout 1 0 i  nches (25 .4cm) .

pe rmeab i l i t y  i s  modera te .  Ava i lab le  wa te r  capac i t y  i s^abou t  2 .0  inches- (Scm)
above  the  sha le .  Wate r -supp ly ing  .upu i i t y  i s 'abou t  2 .0  to  2 .5  jnches  (5  to
ol i inl  .  

-organic 
matter cohte-nt in the surface tq.y.f  is vefY lo". Effect ive

roo i ing  dep i r r  i s  about  l0  to  20  inches  (?5 .4 . t0  50 .8crn)  .  Sur face  runof f  i s
med ium and eros ion  hazard  is  h igh .  The Eros ion  Cond i t ion  C lass  is  modera te-
42.  F low pat terns are * . t t  Oev6loped wi th internr i t tent  deposi ts ,  and appar-
ent  movement of  soi l  and sur face l i t ter

The potent ia l  p lant  commun' i ty  is  about  40 percent  gras:e: ,  ?0 percent . forbs
and 40 percent  shrubs.  Important  p l  ants a i 'e  gal  l  e la,  hai  ry  .9rama '  .  I  ndi  an
r i i .gru i i ,  bot i lebrush sqi r r  r re l  ta i  l ,  scar lgt  g lobemal  loT'  desert  t rumpet n
unooiy indianwheat ,  shads.ate,  other  ia l tbushes,  wjnter fat  and Torre-v Mor-
mo n- tea .

pract ices needed to mainta in or  improve the range condi t lg l  inc lude the
proper amount of  p lant  use,  the proper season oi  use'  a p lanned system of
gra2' i  ng , and good water di s tr i  butl  on .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Loamy Sha le

034  eco log ica l  s i te .

A representat ' ive Pgdol of  Persayo 1.oqm,.p t0,15^Ptt tgl ! s lopes ,  e roded,  was

descr ibed 2 * i i . t ' (a :2 f* l  south"  and 5 mi tes (8 .0km) e-as!
i ,gOO feet (579m) north ind 2,. |00 feet (6a0m) west of  !h

of  lde l l  jng ton ,
SE corner of

i ; ; i ion=i8, ' i i5 i ,  n izt  (prroto No. & coord.  l -64-A, r -2) '

Al - -0  to  5  inches  (0  to  12 .7cm) ;  pa le  b rown (10YR 6 /3)  f ine  sandy  loam,
uro*n [ ioin 

'sl ] i -*rren -moi 
st;  weak f i  ne- suuingut ar bl ocky structure; s1 i  ghtly

f . ,a rA ,  i r j ab te ,  i t t gh t t y  s t i i ky ,  S l igh i f v  p la ; t i c ;  few ve ly  f i ne ,  f i ne  and

medium roo ts ;  common f ine  and tew m6d ium pores ;  modera te ly -ca lcareous '
ca rbona tes  a re  d issemina ied ;  s t rong f t  ; t ra i i ne - (pH 8 .6 ) ;  c lea r  smooth  boundary '

25 .4cm)  ;  pa l  e  b rown ( IOYR 6 /3)  sha ly  lgu1, -  b rown
medi  um'  iubangul  ar  b l  ocky st ructure;  s l  i  ght ' l { .
i.*- u.rv tln. and fj ne roots ; common very fi ne

. | ,900 fee t  (579m)

C1- -5  to  10  inches  (12 .7  to
( lOYR 5 /3 )  when  mo is t ;  weak
hard ,  f i rm,  s t i cky ,  p las t i c ;
and few f ine pores;  s t rongly
s t rong ly  a l  ka l  i  ne  (  pH 8 .6)  ;

west of the

calcare-ous ,  carbonates are d i  sseminated;
abrupt smooth boundarY.

C2r - -  l0  i  nches  (25  .4cm)  ;  sha l  e .

Depth  to  sha le  ranges  f rom 10 to  2A inches  (25-4  to  50 .8cm) '
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The A hor izon  has  va lue  o f
sandy  loam or  loam and is
i s  modera te ly  a lka l ine  o r

The  C hor i zon  has  hue  o f  10YR or  2 .5Y,
to  4 .  I t  i s  sha ly  loamn loam,  0F  s i l tY
c lay  conten t .  The C hor izon  is  s l igh t ly
and-modera te ly  a lka l ine  to  very  s t rong ly

4  to  6  d ty ,  and chroma o f  3  o r  4 .  I t  ig  f inq
Z  to  6  inches  (5  to  l5 .2cm)  th i ck .  The  A  hor i zon
s t rong ly  a l  ka l  jne .

value of  4 to 6 dry,  and chroma of  1
c lay loarn wi th less than 35 percent
ca lcareous  to  s t rong ly  ca lcareous '
a l  ka l ' i ne .

Badl  and

Badland consists of  s teep and very steep near ly  barren beds of  act ive lV
eroded shale;  shale inte i^bedded wi t t r  sahdstone;  shale interbedded wi th

ayp;h;  and occusional  ly  smal  I  areas of  shal  e capped by sandstone.  The
i ihascipe is  d issected bV numerous intermi t tent  dra inage channels.

Runof f  i  s  very h i  gh and geol  ogi  ca1 eros jon j  s  act ' ive.

Bad land suppor ts  on ly  very  sparse  sa l t  to le ran t  vegeta t ion .

Bad land  i s  in  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  in  an  eco log ica l  s i te .
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EED2 EA-BADLAND COMPLEX 8 TO I5 PERCENT SLOPESERODED

This complex consists of  about  60 percent  EA extremely cobbly s i ' l ty  c lay 1oarn,
8  to  l5  percent  s lopes ,  e roded;  25  percent  Bad land,  and 15  percent  o ther
so i l s .

This complex occurs on remnant terraces and smal l  a l luv ia l  fans
o f  5 ,100  to  5 ,400  fee t  (1 ,554  to  

. | ,646m) .  
The  EA so i l  i s  i n  the

the  Bad land occurs  on  the  r idges .  The so i l s  fo rmed in  a l luv ium

at  e leva t ions
draws and

der i  ved mai  n ly
f rom shale and sandstone.

The average annual  precip i tat ion is  6 to 9 inches ( . l5 ,2 to 22.9cn).  Mean
annua l  a i r  tempera ture  is  47"  to  50oF (8 .3o  to  l0oc) ,  mean annua l  so ' i l  tem'
pera ture  is  49"  to  52"F  (9 .4"  to  l l . loC) ,  and the  average f reeze- f ree  season
is  120 to  

. |50  
days .  Th is  complex  occurs  approx imate ly  tO mi les  (16 .1km)

south of  East  Carbon Ci ty .  Slopes are B to 15 percent  and on a ' l  I  aspects.
They are medium in length and concave-convex in shape.

Inc luded  in  mapp ing  a re  sma l l  a reas  o f  Ravo la  s i l t  l oam,0  to  3  percen t
s lopes,  eroded;  EA very cobbly loamo 3 to B percent  s lopes,  eroded;  and
Rubb le  land .

Th is  comp' lex  i s  used fo r  range land and w i ld l i fe  hab ' i ta t .

EA extremely cobbl .v  s i l ty  c la.v loam, B to 15 percent  s lopes,  eroded

Th is  EA so i l  i s  modera te ly  deep and we l l

Present  vegeta t ion  is  dominant ly  ga l le ta ,
and  Ind ian  r i cegrass .

in a representative profi ' le the surface layer i 's grayish brown extremely
cobb ly  s i l t y  c lay  loam about  2  inches  (5cm)  th ick .  The under ly fng  layer
gray ish  brown and l igh t  b rown ish  gray  s i ' l t y  c lay  loam under la in  by  sha le
a  depth  o f  about  28  inches  (71  . l cm)  .

Pernreab i l i t y  i s  s loy l .  Ava i lab le  water  capac i ty  i s  about  :3 .5  to  7 .0  inches
(8 .9  to  17 .8cm)  above the  sha le .  h la te r  supp ly ' ing  capac ' i t y  i s  about  3 .0  to
5 .0  inches  (7 .6  to  12 ,7cm) .  0 rgan ic  mat te r  con ten t  ' i n  the  sur face  layer  i s
very loy.  Ef fect ive root ing Oe[t t r  ranges f rom 20. to 40 inches (50.8 to
l0 l .6cm) .  Sur face  runof f  ia  rap id  and-eros ion  hazard  is  h igh .  The Eros ion
Cond i t ion  C lass  is  modera te-48 .  There  are  accumula t ions  o f  so i l  and  rock
fragments behi  nd srnal1 obstruct ions.

The potent ia l .  p lant  communi ty is  about  40 percent  grasses,  ?0 percent  forbs
and 40 percent  shrubs.  Important  p lants are gal leta,  hai ry grama, Indian
r icegrass,  bot t lebrush squi  r re l  ta i  l ,  scar l  et  g l  obemal  1ow, desert  t rumpet,
woo ly  Ind ianwheat ,  shadsca le ,  o ther  sa l tbushes ,  w in te r fa t  and Tor rey
Mormon- tea.

dra  i  ned.

shadsca leo  scar le t  g lobemal low,

' rs
at
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Prac t ices  needed to  ma in ta in  o r  improve the  range cond i t ion  inc lude the
proper amount of  p lant  use,  the proper season of  use,  a p lanned system of
graz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  ' i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i ru iga ted ;  Deser t  Loamy Sha le
D34 eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  f i nen  mixed  (ca lca reous) ,  mes ic  Typ ic  Tor r i -
o r thents .

A representat ive pedon of  EA extremely cobbly s ' i1 ty c lqV lgu*t  B to. l5 per-
cent ' s ' lopes ,  e roded,  was in  mapp ' ing  u-n ' i t  EDF2 loca ied  l -m i le  (1 .6km)  nor th
and 0 .5  in i tes  ( .Bkmi  west  o f  Wbbas ide ,  2 ,300 fee t  (70 . |m)  south  and 

. I ,200

feet  (366m) west  of  the NE corner of  Sect ion 36,  T l  65,  Rl3E (Photo l {o.  &
Coord  .  2 -1  34-A,  J - l5 )  i s  used to  represent  th ' i s  so i l .

A l - -0 to 2 inches (0 to 5cm) ;  grayish brown (2.5Y 5/2)  extremely cobbly s i1t .y
c lay loam, dark grayish brown (2.-Sy 4/2)  when moist ;  weak medium subangular
b lo lky  s t ruc tu re ;  h l rd ,  f i r rn ,  s t i cky ,  p las t i c ;  few very  f ine ,  f ine . ,_and
medjum roots;  common f ine pores;25 pei^cent  gravel ,  40 percent  cobbles and
s tones ;  s t rong ly  ca lcareou i ,  ca ibona les  are  d isseminated ;  modera te ly  a lka l ine
(pl - i  8 .0) ;  abrupt  smooth boundary.

CI - -Z  to  9  inches  (5  to  22 .9cmh l igh t  b rown ish  gray  (2 ,9Y 6 /2)  s i l t y  c lay
loam,  dark  g ray ish  brown (2 .5Y 4 /Z) -when mois t ;  weak med ium subangu lar
b locky  s t ru i tu - re ;  very  hard ,  f iFm,  s t i cky ,  p las t i c ;  few vgry  f ine ' f i t lg ,  and
mediui r  roots;  common i ine pores;  i t rongly calcareous,  carbonates are d issemi-
na ted ;  s t rong ly  a lka l ine  (pH 9 .0 ) ;  c lea r  smooth  boundary .

C?--g to 22 i  nches (?2.9 to 55.9crn)  ;  grayi  sh brown (  2.  5Y 5/2)  _ s i  1 ty  . . luy I  oam,
dark  g ray ish  brown (2 .5Y 4 /2)  when 'mois t ;  weak med ium subangu lar  b locky
s t ruc lu rb ;  hard , ' f i rmn s t ' i cky ,  p ]as t ic ;  few very  f ine ,  f ine ,  and med ium roo ts ;
few f ine  fo res ;  s t ron6 lV  ca l l i rbous ,  c i rbonates-and d isseminated ;  s t rong ly
a lka l ine  (pH 9 .0 ) ;  c lea r  smooth  boundary .

C3- -22  to  28  ' inches  (55 .9  to  7 l  . l cm)  ;  l  igh t  b rown ish  gray  (2 .5Y 6 /2)  s i l t y
c lay  loam,  g ray ish  brown (2 ,5Y 5 /2) -when-mois t ;  mass ive ;  hard ,  f i rm,  s t ' i cky '
p last ic ;  few v-ery f ine and f ine roots;  s t rongly calcareous'  carbonates are
d isseminated ;  s t rong ly  a lka l jne  (pH B.B) ;  abrup t  smooth  boundary .  '

C4r - -28  inches  (71 . lcm) ;  weathered sha le .

Depth to weathered shale ranges from 2A to 40

The A hor izon  has  hue o f  2 ,5Y or  10YR,  va ' l  ue
and chroma of 2 or 3. Gravei content ranges
and stones range f rom 35 to 45 percent .

The C hor izon  has  hue o f  2 .5Y or  l0YR,  va lue  o f  5  to  7  d ry  and 4  to  6  mois t ,
and chroma of  2 to 4 .  I t  i  s  s i  l ty  c l  ay I  oam or s ' i l ty  c1ay.  The c l  ay content
ranges from 35 to 45 percent.

inches  (50 .8  to  l0 l  .6cm)  .

o f  4  to  6  d ty ,  4  o r  5  mo is t ,
from ?.5 to 40 Percent. Cobbl es
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Badl  and

Bad land  i s  a  m isce l laneous  land
very  s teep sha le  ou tc rops ;  sha le
capped  h i l l s .  I t  i s  d i ssec ted  by
rel ie f  ranges between 25 and 500

Runof f  i s  very  rap id  and geo log ic

Badland supports only very sparse
purposes .

Bad land is  in  Capab i ' l  i t y  Subc lass
s i te .

type consist ing of  near ly  barren steep to
interbedded ur i th sandstone;  and sandstone
many i  nternri  t tent drai nage channel s ;  I  oca:l

fee t  (7  ,6  to  l52m)  .

e ros ion  i s  ac t i ve .

vegeta t jon .  I t  i s  used main ly  fo r  aes the t ic

VI  I  Is  o and i  s  not  p ' laced i  n an ecologi  cal
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GLENBERG FINE SANDY LOAM HIGH RAINFALLI  TO 3 PERCENT SLOPESGNA

The average annual  preci  p ' i ta t i  on i  s  12 to 14 i  nches (  30.4 to 35.  Scm) .  l ' lean
annua l  a i i  tempera ture  i i  41"  to  49"F  (9 .3"  to  9 .4oC) ,  mean annua l  so i l  te rn -
p . iu iu .e  i s  49 ' .  to  5 loF (8 .3"  to  

. |0 .6"C) ,  and the  average f reeze- I | .g  season
is  l l 5  to  140  days .  Th i i  so i l  occurs  wes t  o f  P r i ce  a long  the  Sou th  Fork  o f
Gordon Creek. Siopes are I to 3 percent and occur on al l  aspects. They are
shor t  i n  leng th  and  s ing le  in  shape .

present  vegeta t ion  is  dominant ly  b ig  sagebrush,  sand dropseed ' .g lobemal lo lv ,
Ind ian  r i c6grass ,  need le  and th read-and-bot t lebrush squ i r re l ta i l  .

Inc luded in  mapp ing  are  smal l  a reas  o f  Haverson loam,  h igh  ra in fa l l ,  I  to  5
p . i . . r i  s lopes ;  and an  unnamed so i l  tha t  i s  sand or  a  very  g rave l l y  sand.

In  a  representa t ive  pro f i le  the  sur face  layer  i s  l igh t  b rown ish  gray . f ine
s indy  lbam about  z  inches  (Scm)  th ick .  The under ly ing .  layer  i s  g ra .y ish-brown
ver / f i ne  sandy  loam abou t  6  inches  (15 .2cm)  th i ck .  The  nex t  t l y : I  i s  f i gh t
broi^rn ish gray ioam and f ine sandy loam to a depth of  60 inches ( l52cm) or
more

Permeab i l i t y ' i  s  modera te .  Ava i lab le  wa te r  capac i ! y - i s .abou t  6 .5  to  9 .0
in .6 . r - t iO . "s  to  Zz .gcm)  to  a  depth  o f  60  inchbs .  (152cm) .  -  Water  supp ly ing
c ipac i ty  i s  about  6  to  8  inches ' (15 .2  to  20 .3cm)  .  Organ ic  mat te r  con ten t
in ' the  iu r face  iay . "  i s  low.  E f iec t i ve  roo t ing  depth  is  g rea ter . than 60
lncr re i  ( i ' sZ i * i . - -Sur face  runof f  i s  s low and er6s ion  hazard  is  modera te .  The
Eros ' ion  Cond i t ion  C lass  i s  s l i gh t -23 .

Th is  so i l  i s  used  fo r  range land ,  w i ld l i f e  hab i ta t ,  and  rec rea t ion .

The potent ia l  p lant  communi ty is  about  60 percent  gr3:s,  l0  percent  forbs
anO bO percent 'shrubs.  Impo-r tant  p lants are nat ive_bluegrasses,  western
wheatgrass ,  need le  and th rbad,  p ra i r ie  junegrass ,  b luebunch wheatgras : . '
bot t ]dur .us i  squi  ruel  ta i  I  ,  Sal  i  nh wi  1 drye,  bTue grama ,  scar l  et  g l  obema. l  ]o* '
aster ,  meadow mi I  kvetch,  peavine,  b i  g"  s igebrush,  t r lyoming sagebrush,  b l  ack
sagebrush,  ye l lowbrush and w in te r fa t .

pract i  ces for  mainta i  n i  ng or improv ' ing vegetat i  on ' inc l  ude a p l  anned grazi  ng
system, grazing for  the [ roper b. r . .n i  of  p lant  use,  adequate fencing,  and
good water  d is t r ibu t ion .

Seed ing  is  adv isab le  i f  severe  de ter io ra t ion  o f  po ten t ia l  p lan ts  has  occur red .

Th is  G lenberg  so ' i l  i s  very  deep and lve l l  d ra ined.
bot toms at  eTevat ions of  

-5,700 
to 6,400 feet  (1 ,737

I t  occurs  on  a l luv ja l
to I  ,950m) .  Thi  s  soi  I

coarse-1oamy,  f i l i xedo mes ic  Us t ic  Tor r i f luvents .

fo rmed in  a l luv ium der ived  main ly  f rom sandstone andsha l  e .

Th is  so i l  i s  i n  Capab i l i t y
s i te .

Taxonomic  c l  ass i f i ca t ion  i s

subc lass  v lc ,  up land Loam D34,  E47 eco log ica l
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A representa t ive  pedon o f  G lenberg  f ine  sandy  1oam. ,  h igh  ra in fa l l ,  I  to  3
percen t  s lopes  was  descr ibed  abou t  9  m i les  ( l4 .Skm)  wes t  o f  P r i ce ,2 ,300
fee t  (ZOtm1 eas t  and 2 ,200 fee t  (OZOm) nor th  o f  SL. l  corner  o f  Sec t ion  l l ,
T I4S,  R8E.

A1- -0  to  2  inches  (0  to  5cm) ;  l i gh t  b rown ish  g ray  (2 .5Y 6 /2 )  f i ne  sandy  loam,
very  dark  g ray ish  brown (2 .5Y 3 /?)  when mois t ;  weak med ium p la ty  s t ruc tu re ;
s l i gh t l y  hard ,  f r i ab le ,  nons t i ckyo  s l igh t l y  p las t i c ;  common very  f i ne ,  f i ne
and-few medium roots;  common very f ine pores;  s l ight ly  calcareous;  moderate ly
a lka l ine  (pH 8 .2 ) ;  ab rup t  smooth  boundary .

C1- -2  to  B  inches  (5  to  20 .3cm) ;  g ray jsh  brown ( IOYR 5 /2)  very  f ine  sandy
loam,  dark  g ray ish  brown ( IOYR 4 /?)  when mois t ;  modera te  med ium subangu ' la r
b l  ocky st ructure;  s f  ight ' ly  hard,  f r i  abl  e,  nonst ' icky,  s l  i  ght ly  p l  ast i  c ;  feur
very f ine,  f ine and medium roots;  common very f ineo f ine and few medium
porbs;  moderate ly calcareous,  carbonates are d isseminated;  moderate ly a lka-
I  ' ine (pH 8 .4)  ;  c  I  ear  smooth boundary.

CZ- -B to  2A inches  (20 .3  to  50 .Bcm)  ;  l i gh t  g ray ' i sh  b rown (2 .5Y 6 /2)  loqm,
dark  g ray ish  brown (2 .5Y 4 /2)  when mois l ;  modera te  med ium subangu lar  b locky
s t ruc tu re ;  ve ry  hard ,  f r i ab le ,  S l igh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  f . r y  ve ry
f ine ,  f ine  and med ium roo ts ;  fe lv  v6ry  ? ine ,  f ine  and med ium pores ;  s l igh t ly
ca lca reous ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  c lea r  smooth  boundary .

C3- -20  to  60  inches  (50 .8  to  152cm) ;  l i gh t  g ray ish  b rown (2 .5Y 6 /2 )  f j ne
sandy loam,  dark  g ray ish  brown (2 .5Y 4 /2)  when mois t ;  mass ive ;  hard ,  f r iab le '
s I  i  ght ly  s t i  cky,  i t  i -ght ty  p l  ast i  c ;  few very f  i  ne roots ;  moderate ly cal  care-
ous ]  ca lbonate-s  a re  d issbminated ;  s t rong ly  a l  ka l  ine  (pH 8 .6) .

The A hor izon  has  hue o f  7 .5YR,  l0YR and 2 .5Y va lue  o f  5  o r  6  d ry  and chroma
of  2  to  4 .  I t  i s  typ ica l l y  f ine  sandy  loam but  inc ludes  loamy_f ine_sand
and very f ine sandy- ioam. 

-  
The A hor izon is  s l ight ly  to st r "ongly calcareous

and  i s  2  to  4  inches  (5  to  l0 . l cm)  th i ck .

The  C hor i zon  has  hue  o f  7 .5YR,  ]OYR and  2 .5Y,  va lue  o f  5  o r  6  d ry '  and
chroma of  2 to 4.  I t  is  typical ly  f ine sandy loam but  ranges to very f ine
sandy loam and loam. The lb i t  ' is -  s t rat ' i f ied-  wi th th in layers of  gravel  to
ver f  g rave l l y  f ine  sandy  loam.  The C hor izon  is  s1 igh t ly  to  s t rong ly  ca l -
careous  and is  modera te ' l y  to  s t rong ly  a lka l ine .
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HAC HAVERSON LOAM 3 TO B PERCENT SLOPES

This  Haverson so i l  i s  very  deep and we l I  d ra ined.  I t  occurs  gn^ l1op ' i  ng
a l luv ia l  fans  a t  e leva t jo i r s  o f '5 ,500  to  6 ,200  fee t  ( l  ' 676  to  I ,889m)  .  Th is
so i l  fo rmed in  s t ra t i f iedo  ca lcareous  a l luv ium der ived  main ly  f rom sandstone
and  sha l  e .

The average annua l  p rec ip i ta t ion  js  l0  to  1?  inches  (25 .4  to  30 '5cm) .  Mean
annua l  a i i  tempera t i r re  i i  47"  to  4goF (9 .3"  to  9 .4oc) ,  mean annua l  so i l  tem-
pera ture  is  49b to  5 loF (9 .4"  to  l0 .soc) ,  and the_average f reeze- f ree  season
is  l l 5  to  140  days .  Th is  so i l  occurs  in  C la rk  Va l ]ey ,  near  Eas t  Carbon  C i ty '
Hiawatha and nor iheast  of  h le l l ington.  Slopes are 3 to B percent  and occur
on  a l l  aspec ts .  They  a re  long  in  leng th  and  s ing ' le  in  shape .

Present  vegeta t ion  is  dominant ly  b ig  sagebrush,  b lue  qrama,  Sa l ' ina  w i ld rye ,
w in te r fa t ,  bo t t lebrush squ i r re l ta i l  and  annua l  fo rbs .

Inc luded in  mapp ing  are  smal l  a reas  o f  G lenberg  very  f ine  sandy  loam,3  to
O percent  s lopb i ;  Abra  very  f ine  sandy  loam,3  to  8  percent  s lopes ;  and
Renrmit very f ine sandy loam, I to 6 percent slopes.

In  a  representa t ive  pro f i le  the  sur face  layer  i s  l igh t  b rown ish  g fay  loam
about  3 ' i nches  (Z .Ocm)  th ick .  The  under l y ing  layer  i s .ve ry  pa le  b rown and
pale brown loam and c iay loam to a depth bt  6O inches (152cm) or  more '

Permeab i f i t y  i s  modera te ly  s low.  Ava i Iab le  water  capag i ly  i s  about  9 .0  to
l l . 5  inches  (22 .9  to  29 .2cm)  to  a  dep th  o f  60  inches  ( l52cm) . .  Thg  wate r
supp ly ing  capac i t y  i s  abou t  5 .5  to  6 .5  inches  ( . l 3 .9  to  16 .5cm) .  Organ ic
matter  conteht  in  the sur face layer is  low. Ef fect ive root ing depth.  is
grea ter  than 60  inches  (152cm) .  

-Sur face  
runof f  i s  s low and eros ion  hazard

is  modera te .  The  Eros iOn Cond i t jOn  C lass  i s  s l i gh t -30 .

Thi  s  soi  I  i  s  used for  range' land,  wi  I  d l  i  fe  habi  tat  and recreat i  on -

The potential pl ant corrmuni ty i  s about 50 percent perenni a1 grq:ses , .  l5
percbnt  fo rbs , 'and 35  percen i  shrubs .  Impbr tan t_p ' lan ts  g re  Ind ian  r i ce-
grass ,  ga l le t i ,  b lue  grama,  Sa l  ina  w ' i  ld ryb ,  need le  and th read '_g ]obemal low,
is te r ,  Fa le  even ing  p i imroseo locoweed,  s f radsca le ,  fourw ing  sa l tbush '
w in te r fa t ,  b ig  sagebrush,  b lack  sagebrush and ye l lowbrush.

Practi  ces for maintai ni ng or improvi ng vegetation ' incl ude a pl anned s.ystem
of graz ' ing,  grazing for  proper percenl  of -p1 ant  use'  and good water  d is-
t r i  bu t i  on .

Seeding may be advisable i f  the p ' lant  communi ty shows much_departure f rom
potent ia l . -  Seeding success may be at ta ined dur ing years of  average or
above average prec ip i ta t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V Ie ,  non i r r iga ted ;  Semideser t  Loam
(Sagebrush)  D34  eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  f i ne -1oamy,  m ixed  (ca lca reous)  mes ic  Us t i c
Tor r i  f l  uvents .
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A representat ive pedon of  Haverson loam, I  . to  3.  percent  s lopes jn HAC loca-
ted  2 ,300 fee t  (701m)  west  and 

. l ,200  
fee t  (366m)  south  o f  the  NE corner  o f

Sec t ion  18 ,  T14S,  R lzE ,  in  the  Dugout  Creek  a rea  o f  C la rk  Va11ey  i s  used  to
represent  th is  so i l

A l - -0  to  3  inches  (0  to  7 .6cm) ;  l i gh t  b rown ish  g ray  ( l0YR 6 /2 )  loam,  dark
gray ish  brown (1OYR 4 /2)  when mois t ;  weak th in  p la ty 's t ruc tu re  thg t  par ts
to  weak  f ine  g ranu la r ;  s l i gh t l y  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t ' l y
p las t i c ;  few f ine ,  med ium, -and coarse  roo ts ;  many very  f ine  and few f ine
ves icu la r  pores ;  s t rong ly  ca lcareous ,  carbonates  are  d isseminated ;  rnoder -
a te ly  a lka l ine  (pH 8 .4) ;  abrup t  smooth  boundary .

C1- -3  to  10  inches  (7 .6  to  25 .4cm) ;  pa le  b rown (10YR 6 /3 )  loam,  b rown (10YR
4/ 3)  when moi  s t  I  weak medi  um subangul  ar  b l  ocky st ructure;  hard,  f t ' i  abl  e,
s l ight ly  s t ' i  cky,  p last ic ;  few f ine,  medium and coarse roots;  common very
f ine and f ine pores;  s t rongly calcareousr carbonates are d isseminated;
moderately al kal i  ne ( pH 8.4 ) ;  cl  ear wavy boundary.

C2- -10  to  17  inches  (25 .4  to  43 .2cm)  ;  very  pa le  b rown ( IOYR 7 /3)  loam,
ye l low ish  brown ( tOYR 5 /4)  when mois t ;  weak med ium subangu lar  b locky  s t ruc-
iu re ;  hard  f r iab le ,  s l igh t ly  s t i cky ,  p las t i c ;  few f ine  roo ts ;  common very
f ine  and f ine  pores ;  s t rong ly  ca lcareous ,  carbonates  are  d isseminated ;
s t rong ly  a lka l ine  (pH 8 .8 ) ;  c lea r  wavy  boundary .

C3-- l  7 to 46 i  nches (43.2 to I  
. |6 .  

Bcm) ;  pa ' !e brown (  IOYR 6/  3)  c1 ay I  oam,
ye l low ish  brown (1OYR 5 /4)  when mois t ;  mass ive ;  very  hard ,  f i rm,  s t i cky ,
p ' l  ast ic ;  few f ine roots;  corrmon very f ine pores;  s t rongJV calcareous'  car-
bonates  are  d isseminated ;  s t rong ly  

-a t t<a l ine  
(pH B.B) ;  c lear  wavy  boundary .

C4- -46  to  60  inches  (116 .8  to  152cm) ;  pa le  b rown ( l0YR 6 /3 )  loam,  ye l low ish
brown ( lOYR 5 /4 )  when  mo is t ;  mass iv i ;  ve ry  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,
p last ic l  few very f ine roots;  common very f ine pores;  s t rong' ly  calcareous'
carbonates are d i  ssemi nated ;  s t rongl  y  a l  ka]  i  ne (  pH 8.  6 )  .

The range in  charac ter is t i cs  has  no t  been de te tmined fo r  th is  so i l .
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MRG.-MENEFEE-ROCK OUTCROP COMPLEX4A TO 7O PERCENT SLOPES

Thi  s  map uni  t  i  s  on south-  fac i  ng canyon s i  de s ' l  opes .

I t  j s  loca ted  in  the  canyons west  o f  the  Green R jver ,  eas t  o f  Sunnys ide  and
nor th  o f  Pr ice .  S lopes  are  shor t  in  leng th  and concave-convex  jn  shape.
The present  vegeta t ion  is  ma in ly  p ' inyon,  ju f l iper ,  Sa1 ina  w i ld rye ,_Mormon-
tea ,  and a  few sca t te red  Doug las  f i r .  E leva t ion  is  5 '000 to  8 '100 fee t
0,SZq to 2,469n) .  The average annual  preci  p ' i ta t ' ion i  s  about  12 to 16 i  nches
(g0.S to  aO.Ocm)  ,  the  mean anf rua l  a i r  tbmperb ture  is  45"  to  47"F ,  (7 .2"  to(g0 .S to  aO.Ocm)  ,  the  mean anf rua l  a i r  tbmperb ture  is  45"  to  47"F ,  (7 .2"
8 .3 'C) ,  and the  average f reeze- f ree  season is  110 to  145 days .

Th is  un i t  i s  40  percent  Menefee  ex t remely  bou ldery  loam,  low ra in fa l l  '  40
to 7A percent  s lopes;  30 percent  Rock outcrop,  and 20 percent  Shing' l  e  very
sha ly  loam,  low ra in fa l l ,  50  to  70  percent  s lopeso eroded.  The Menefee so i l
is  on steep and very steep canyon s ide s lopes,  the Rock outcrop is  on canyon
r ims and ledges ,  and the  Sh ing le  so i l  i s  on  s teep and very  s teep canyon
s i  de  s1  opes .

Inc luded in  th is  un i t  j s  about  5  percent  Lazear  sandy  c lay  loam,  B  to  30
percent  s lopes on benches,
75 percent  s lopes on steep

5 percent  Guben extremely bouldery loam, 45 to
and very  s teep s ide  s loPes.

The Menefee so i l  i s  sha l low and we l l  d ra ined.  I t  fo rmed in  res iduum and
col luv iurn der ived dom' inant ly  f rorn sandstone and shale f rom the Green River
Formati on .

Typical ' ly ,  the sur face layer is  pale brown extremely bouldery loam about
2  inches  (5cm)  th ick .  The under ly ing  layer  i s  pa le  b rown very  f ine  sandy
loam abou t  5  inches  ( l z .7cnr )  th i ck .  The  nex t  layer  i s  l i gh t  o l i ve  g rgy
s i l t  l oam under la in  by  s i l t s tone  a t  a  dep th  o f  abou t  9  inches  (2? .9cm) .
Depth  to  s i l t s tone  onsha le  ranges  f rom b  to  2A inches  (22 .9  to  50 .Bcm) '

Permeab i l i t y  o f  the  Menefee so i l  i s  modera te .  Ava i lab le  water  capac i ty ,
to  a  depth  o f  9  inches  (22 .9cm)o is  less  than 2  inches  (5cm) .  Water  supp ly -
ing  capac i ty  i s  2  to  4  inches  (S  to  10 .2cm) .  The organ ic  mat te r  con ten t
of  the sur face layer is  1 to 3 percent .  Ef fect ive root ing depth is  I  to
20  inches  (22 .9  to  50 .8cm) .  Runo f f  i s  rap id ,  and  the  hazard  o f  wa te r
e ros ion  i s  h igh .  The  hazard  o f  so i l  b low ing  i s  s ' l  i gh t .

Rock  ou tc rop  cons is ts  o f  a reas  o f  exposed sands tone,  s i l t s tone and sha le .
I t  dominant ly  occurs  on  canyon r ims and ledges .

The  Sh ing ' l  e  so i l  i s  sha l low and  we l I  d ra ined .
dominant ly  f rom sha le .

I t  formed in res iduum der ived

Typ jca l l y ,  the  su r face ' l  ayer  i s  p ink ish  g ray  ve ry  sha ly  loam abou t  3  inches
(7 .6cm)  t f r i ck .  The under ly ing  layer  fs  [ ' i n t< ts f r  g ray  ]oam about  4  inches
(10.2cm)  th ick .  The nex t  layer  i s  very  so f t  sha le  f ragments  to  a  depth  o f
14  inches  (35 .6cm)  over  weathered sha le .

Permeab i l i t y  o f  the  Sh ing le  so i l  i s  rnodera te ' l y  s low.  Ava i lab le  water  capa-
c i t y ,  to  a  dep th  o f  14  inches  (35 .6cm) ,  iS  abbu t  2  to  3  inches  (5  to  7 .6cm) .
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o Water  supp ly  capac i ty  i s  2  to  3  inches  (5  to  7 .6cm) .  The organ ic  mat te r
content  bt  i f re sur face layer i  s  I  to  3 percent .  Ef fect ive root ing depth is
l0  to  ZA inches  (25 .4  to  50 .Bcm) .  Runof f  i s  rap ido  and the  hazard  o f  water
e ros jon  i s  h igh .  The  hazard  o f  so i l  b low ' ing  i s  s l i gh t '

Th is  un i t  i s  used  fo r  range  and  w i ld l i f e  hab i ta t -

Th js  Menefee  so i l  i s  i n  Capab i ' l  i t y  Subc lass  V I I I  and  the  Sh ing ]e  so i l  i s  i n
Capab ' i1 i t y  Subc lass  V I Ie '  non i ru iga ted .
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MUE-- CABBA-PODO- PATMOS COMPLEX3 TO 30 PERCENT SLOPES

This  map un i t  i s  on  bedrock
I t  i s  eas t  o f  Range Creek ,
R iver  Canyon.  S loPes are

controJ I  ed benches,  canyon r ims,
south  o f  N ine  Mi le  CanYon and west

shor t  in  leng th  and concave-convex

and toe  s1  opes .
of the Green

in  shape .
b lacksage and
, The average
, the mean
average

annua l  p rec ip i ta t ion  i  s
annual ai r  temperature

The present vegetati  on ' i  s mai nly pi nyol '  juni Pgrr Mormon-!9a' .
s f raOica le .  E l6va t ion  i s  5 ,900  lo '8 ,200  fee t  (1 ,798  to  2 ,499m)

abou t  12  to  16  inches  (30 .5  to  40 .6cm)
is  42o  to  45"F  (5 .6 "  to  7 .2 "C)  and  the

freeze-f ree season is  60 to 120 days.

Th is  un i t  i s  30  percent  Cabba grave l l y
percent  Podo gravel ly  sandy_loam, 3 to
Patmos very gravel 1y I oam, I ow rai nfa' l l
Cabba and Podo so i l s  a re  in te rmixed on
is  found on  toe  s lopes  and smal l  r idge

loam,  3  to  30  Percent  s loPes '  30
30 percent  s loPes,  _and 20 Pgrcent
,  3 ' to  30  percen t  s loPes .  The
i f re landscape whi le the Patmos soi l
s lopes .

Inc luded ' in  th is  un i t  i s  about  10  percent  Macar  Var ian t  f ine  sandy  l .oam,
3  to  B  percent  s lopes  on  toe  s lopes  and bench in te r iOrs ;5 .percent  Macar
Var ian t  s i l t  loamo '  3  to  15  perceht  s lopes  on  toe  s lopes  and some bench.  jn -

ter iors;5 perceni  Rock outbrop on canyon r jms and on benches as sandstone
outc rops .

The Cabba so i l  i s  sha l lov*  and we l l  d ra ined.  I t  fo rmed in  co l luv ium and
residuum der ived dominant ly  f rom interbedded shale and sandstone.

Typical ly ,  the sur face layer is  pale brown gravel ly  loam about  ? inches

1"stm) t t r i i r .  The under ly ing laybr  is  brown-gravel  1y ]oam under la in by
weathered sha le  a t  a  depth  o f  13  inches  (33cm) .  Depth  to  sha le  ranges
from 1 0 to ?0 i  nches (25 " 4 to 50. 8cm) .

Fermeabi l i ty  of  the Cabba soi l  is  moderate.  Avai lable water  capaci ty  to
a -dep th  o t i  i nches  (17 .8cm) ,  i s  abou t  I  to  3  inches  (2 .5  to  7 .6cm) .  Wate r
s rpp iy  capac i ty  i s  2  to  5  tn ihes  (5  to  12 .7cm) . .  The organ ic  mat te r  con ten t
o f  the  sur face" layer  i s  I  to  3  percent .  E f fec t i ve  roo t ing  depth  is .7  to
ZO inches  (17 .8  tb  bo .Bcm) .  Ruhof f  i s  med ium"  and the  hazard  o f  water
eros j  on i  s  moderate.  The hazard of  soi  I  b ' lowi  ng is  s l  i  ght .

The podo so i l  i s  sha l low and we l l  d ra ined.  I t  fo rmed in  res iduum and
co l luv ium der ived  dominant ly  f rom sandstone

Typica ' l  1y,  the sur face layer is  brown sandy loam about  2 inches (5q)  th ick.
Tig. rnO. i iy i ;g iJyer  is  brown loam about  6-  inches ( ' l  5 .2cm) th ick.  The next
layer  is  b i "owi  gr lvel ly  sandy loam under la in by f ractured sandstone at  a
Oe-pt f r  of  about  ] t  inchls (27.9cm).  Depth to f ractured sandstone ranges
from 1 0 to 20 i  nches ( 25. 4 to 50.8cm) .

permeabi 1i ty of the Podo so' i l  i  s moderate. Avai I  abl e water capaci ty, to a
oep i ' [  o f  ] i " i nc r res  (z7 .9cm) ,  i s labou t  I  to  3 ' i nches  (? .5  to  7 .6  cm)  .  Wate r
su ip ly  capac i ty  i s  i  to  4  inches  (5  to  l0 .2cm) .  The organ ic  mat te r  con ten t
o t ' tn !  su i " rac j layer  i s  I  to  3 -pe icent .  E f fec t i ve  roo t ing  depth  is . l0  to
20 i  nches (25 .4 t-o 50. Bcm) . Runof f  i  s med' i  um, and the hazard of water
eros ion  is  modera te .  The hazard  o f  so i l  b lowing  is  s ' l  igh t .
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LAZEAR-ROCK OUTCROP.RUBBLE
PERCENT SLOPES. ERODE

NVF2 LAND COMPLEX

This  complex  cons is ts  o f  about  55  percent  Lazear  sandy  c lay  loam,  h igh
rainfa l l  ,  20 to 50 percent  s ' lopes,  eroded;  15 percent  Rock outcrop;  15
percent  Rubb le  land;  and 15  percent  o ther  so i l s .

Th is  complex  occurs  on  mounta in  s lopes .  There  is  no  de f in i te  pa t te rn  o f
occur rence o f  the  Lazear  so i l ,  Rock  ou tc rop  and Rubb le  land on  the  land-
scape .  E leva t ions  a re  6 ,000  to  8 ,500  fee t  (1 ,829  to  2 ,591m) .  The  so i l s
formed in res iduum and col luv ' ium of  sandstone.

The  average  annua l  p rec ip i ta t ion  i s  12  to  14  inches  (30 .5  to  35 .Scm) .  Mean
annua l  a i r  tempera tu re  i s  45 ' to  47 'F  (7 .2  to  8 .3 "C) ,  mean annua l  so i l
tempera ture  is  47"  to  49 'F  (8 .3o  to  9 .4"C) ,  and the  average f reeze- f ree  sea-
son is  100 to LZA days.  This complex occurs south of  Hiawatha and also
east  of  the Book Cl i f fs .  Slopes are 2A to 50 percent  and occur predom-
inant ly  on east  and west  aspects.  They are shorot  or  medium in length and
concave-convex in shape

Inc luded in  mapp ' ing  are  smal l  a reas  o f  I lde fonso very  s tony  loam,30 to
50 percent  s lopes .

Th is  comp lex  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

l-a;ear sand c la I oam h iqh  ra i n fa l l 20 to 50 ercent  s lopes eroded

Th is  Lazear  so i l  j s  sha l low and somewhat  excess ive ly  d ra ined.

Presen t  vege ta t ion  i s  dominan t l y  p inyon ,  jun iper ,  Sa l ina  w i ldFY€,  b i rch -
leaf  mountain mahogany,  and snowberry.

In  a  typ ica l  p ro f i le  the  sur face  layer  i s  redd ish  brown sandy c lay  loam
about  3  inches  (7 .6cm)  tn ick .  The under ly ing  layer  i s  redd ish  brown loam
under la in  by  sands tone a t  a  depth  o f  7  inches  ( I7 .Bcm) .

Permeab i l i t y  i s  modera te .  Ava i lab le  water  capac i ty  i s  about  2  to  3  inches
(5  to  7 .6cm)  above the  sands tone.  Water  supp ly ing  capac i ty  i s  about  3  to
4  inches  (7 .6  to  10 .2cm) .  Organ ic  mat te r  con ten t  in  the  sur face  layer  i s
modera te .  E f fec t i ve  roo t ing  depth  is  about  3  to  ?0  inches  (7 .6  to  50 .8cm) .
Sur face  runof f  i s  rap id  and-eros ion  hazard  is  h igh .  Eros ion  Cond i t ion  C lass
is  s l i gh t -3L .  Modera te  movement  o f  so i l  i s  v i s ib le  as  s l i gh t  te r rac ing
aga ins t  obs tac les  and as  pedesta ls  in  we l l  de f ined f low pat te rns .

The po ten t ia l  p lan t  communi ty  cons is ts  o f  an  overs to ry  o f  p inyon p ine  qnd
Utah juniper  which has a canopy cover of  about  20 percent .  The natural
vegeta t ion  cons is ts  o f  about  35  percent  g rasses ,  10  percent  fo rbs ,  ?0
percent  shrubs and 35 percent  t rees,  Important  p lants are Sa1 jna wi ldrye '
Ind ian  r i cegrass ,  mut tongrass ,  Sandberg  b ' luegrass ,  b lue  grama,  need le  and
thread grass,  squir re l ta i l ,  western wheatgrass,  rock goldenrod,  Hymenoxys
spp ;  Hood  ph lox ,  pen ts temon,  p inyon  p ine , -U tah  jun fp€F,  c l i f f rose ,  b i rch lea f
mounta ' in  mahogany,  Torrey Mormon-tea,  w' inter fat ,  and big sagebrush.
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The p . inyon  p ine  and  Utah  jun ' ipe r  a re  in  S i te  C lass  I I I .  The  s i te  index  i s
less ' th in  30  and  the  b tood iand .su i tab i f  i t y  Group  i s  3d .  The  average  wood-
land product iv i ty  is  less than 3 cords of  wood per acre.  The potent ia ' l  for
fence posts or  Chr is tmas t rees is  very poor.

p rac t ices  needed to  improve or  ma in ta in  the  vegeta t ion  inc lude graz ing  fo r
the proper percent  of  i lant  use,  a p lanned system of  grazing,  and good water
d i  s t r i  bu t i  on  .

Th is  so i l  i s  ' i n  capab i l i t y  subc lass  v I I s '  non i r r iga ted ;  up land  sha l low Loam
(P inyon-Jun iper )  D34 ,  E47  eco ' log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  1oamy,  m ixed  (ca lca reous)  Mes ic  L i th i c  Us t i c
Torr i  or thents .

A  represen ta t i ve  pedon  o f  Lazear  sandy  c lay  loam,  h igh  la in fa l l ,  l . t o  B
percbnt  s lopes  in  the  NXC mapp ' ing  un i i  des l r ibed  6 .5  mi  les  (10 :51* )  nor th
ind  4 .0  mi l l i - tO-+ f r * i  wes t  o i  t t re  conf luence o f  the  Green and Pr ice  R ivers ;
about  2,70a- i* . i  (a23* j  south and 800 feet  (zaam) west .of  the NE corner of
Sec t ion  7  ,  T i i i ;  i i sE  (p r ,o to  No.  &  Coord .  r -og-4 ,  l -12)  l s  used to  represent
th is  so i l .

A l - -0  to  3  inches  (0  to  7 .6cm) ;  redd ish -b rown (sYR 5 /3 )  sandy  c ' l ay  loam,
reddish urown- is in '4f i j  when t i ro is t ;  moderate r i l .  granuJar st ructure,  sof t ,
f r jab le ,  s t i c f<V,  p la i t i c ;common very  f ine  and f ine ,  tew med ium and coarse
roots ;  5  percent  f ine  grave l ;s t rong iy  ca lcaregus '  carbonates  are  d isseminated ;
s t rong ly  a lka l ine  (pH 8 .6 ) ;abrup t  smooth  boundary .

Ct  - -3  to  7  ' inches  (7  .6  to  17 .Bcm)  ;  redd j  sh  b rown (5YR 5 /?) -  I  oam redd i  sh
nronn ISyn qt i l  

" r , .n 
moi  s t ;  massi  ve;  

-sof  
t  ,  f r i  abl  e o s]  i  ght ly  s t i  cky '  - : l  i  ght ly

plast ic ; .onunbn'u* iy  f ine and medium, few coarse roots;  l5  percent  sof t  f ine
grave l ;  s t rong ly  ca lca reous ,  ca rbona tes  a re  d issemina ted l  s t rong ly  a lka l ine
(pH 8 .6 ) ;  ab rup t  smooth  boundary .

R- -7  inches  ( l7 .Bcm) ;  sands tone .

20  jnches  (7  .6  to  50-Bcm) .  The  range  in
has not  been determined.

Rock outcrop

Rock  ou tc rop  is  near ly  bare  exposed bedrock  cons is t ing  main ly  o f  sands tone,

conglomerate sandstone and l imestone.

Rock  ou tc rop ' i s  in  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  p laced  in  an
eco log ica l  s i te .

Depth to bedrock ranges from 3 to
o ther  charac te r i s t i cs  o f  th i s  so i l
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Rubb le  land

Rubb le  land
except for

Rubb le  land
s i te .

i  s  areas of  s tones and
1 i  chens .

bou lders  v i r tua l l y  f ree  o f  vegeta t ion

is  in  CaPab ' i  f  i tY  Subc lassVI I I s ,  and  i s  no t  P laced  in  a  range
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NXC LAZ EAR-

This complex consists of  about  65 percent  Lazear
ra in fa l l ,  1  to  I  pe rcen t  s ' l opes ;  25  percen t  Rock
other  so i  I  s .

Th is  complex  occurs  on  bench and mesa top ! :  _  The Lazear  so i l  ' i s  in te rmixed
wj th  the  Rock  ou tc rop .  E leva t ions  are  5 ' ,600 to  7 ,200 fee t  ( t ,701 to  2 ,L94n) .
The Lazear  So i l  fo rmed in  res iduum f rom sandstone.

sandy  c l ay  l oam '  h i gh
outcrop;  and 10 Percent

season ' is  100 to 140 days.  This complex occurs on the Book
of  He lper .  S lopes  are  1  to  I  percent  and on  a l l  aspec ts .
and  long  in  leng th  and  undu la t ing  in  shape .

35 .6cm) .  Mean
annua l  so i l
f reeze-f ree

Cl  i  f fs  and west
They are medj um

presen t  vege ta t ion  j s  dominan t l y  p inyon ,  jun ' ipe r ,  Sa l ina  w i ld rye ,  b i r ch lea f
rnountain rnahogany, and snowberry.

Inc luded in  mapp ing  are  smal l  a reas  o f  a  so i l  s in r i la r  to  Lazear  except
modera te ly  dee i l 'and  Sh ing le  ex t remely  s tony  loam,  B  to  ?0  percent  s lopes ,
eroded.

Lazear sand.v c lav loam, h ' iqh ra jnfa l l  ,  1  to--B percent  : lopes-

Th is  Lazear  so i l  i s  very  sha l low and somelha t  excess ive ly

In  a  representa t ive  pro f i le  the  sur face  layer  i s  redd ish
loarn  abou t  3  inches  (7 .6cm)  th i ck .  The  under l y jng ' l  ayer
loam under la in  by  sands tone a t  a  depth  o f  about  7  inches

Permeab i l i t y  i s  modera te .  Ava i lab le  water  capac i ty  i s  about  2  to  3  inches
(5 to 7.6cm) above the sandstone.  l , la ter  supply ing capaci ty  is  about  3 to 4
inches  (7 .6  to  10 .2cm) .  0 rgan ic  mat te r  con ten t  in  the  su r face . layer  j s  low.
Ef fec t i ve  roo t ing  depth  is  ibou t  3  to  2A inches  (7 .6  to  50 .Bcm) .  Sur face
runof f  i s  s low anO eros ion  hazard  is  modera te .  The Eros ion  Cond i t ion  C lass
is  s l  i gh t -39 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ia l  p lant  conrmuni ty  consists of  an overstory of  p inyon pine }nd
Utah juniper  which has a canopy cover of  about  20 percent .  The natural
vegetat ' ion consists of  about  35 percent  grasses,  10 percent  forbs '  29
peicent  shrubs and 35 percent  t rbes.  Im[or tant  p ' l  ants are Sal  ina w_i ldrye '
ind jan  r i cegrass ,  mut tongrass ,  Sandberg  b luegrass ,  b lue_grama,  need le  and
thread grasi ,  squir re l ta i l ,  western wheatgrass,  rock goldenrod,  Hymgryorys
spp;  Hood ph ' lox r  p€ntStemon,  p inyon p ine ,  Utah  iun iP€F,  c l i f f rose '  b i rch-
le i t  mount i in  mahbgany,  Torrey Mbrmon-tea,  winter fat ,  and big sagebrush.

The  p inyon  p ine  and  Utah  jun ' ipe r  a re  in  S i te  C lass  I I I .  The  s i te  index  _ is
less ' th ln  30  and  the  Wood land 'Su i tab i f i t y  Group  i s  3d .  The  average_wood land
product iv i ty  is  less than 3 cords of  wood per acre.  The potent ia l  for  fence
posts or  Chr is tmas t rees js  very poor.

The average annual  prec ' i  p ' i ta t i  on j  s  12 to t4 i  nches (30.  5 to
annua l  a i i  tempera t i l re  i ;  45 '  to  49"F  (7 .21  to  9 .4 'C) ,  mean
tempera tu re  i s '47o  to  5L"F  (8 .3 "  to  10 .6 'C) ,  a r id  the .  average

dra ined .

brown sandy c'lay
is  reddish brown
(17  .Bcm)  .
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prac t ices  needed to ' improve or  ma in ta in  the  vegeta t ion  inc lude graz ing  fo r

proper  percent  o f  p lan t  u i . ,  a  p lanned sys tem o f  g raz jng ,  and good water

d i  s t r i  bu t i  on .

Th is  so j l  i s  i n  the  capab i l j t y  subc lass  V I i s ,  non ' i r r i ga ted ;  Up land  sha l low

Loam (P inyon-Jun iper )  D34 ,  E47  eco ' log ica l  s i te .

Taxonomic  c lass j f j ca t ion  i s  1oamy,  m ixed  (ca lca reous)  mes ic  L i th i c  Us t i c

Tor r i  o r thents .

A  representa t ive  pedon o f  Lazear  sandy  g lqy- ]o?* ,  h ' igh  ra in fa l l  '  I  to  B

percent  s ' topes wai  descr iuJJ-o.s * i i . i  i jo ,stmi  r ior i l r  and 4 '0 mi les (6 'akm)
west of  the conf luence of  the Green and Pr ice Rivers;  about  2,7A0 l t t ! -
(gz3m) south ano g00 teei  [zq+rn)-* . t i  or  the NE corner of  sect ion 7,  T lTs '

n i  SE (p f ,o to  No .  &  Coord .  L -63-A ,  I -12 ) .

A l - -0  to  3  inches  (0  to  7 .6cm) ; ,  redd ish  b rown (sYR 5 /3 ) -sandy  c lay  
' l oam,

reddi  sh urown- is in '41i  j  wnen r i ro i  s t  ;  moderate f  ine granul  ar  s t ructure;

so f t ,  f r i ab le ,  S t i cky ,  p las t i c ;  .o *on-very  f i ne  ind  f i ne ,  few med ium and

coarse  roo ts ;  5  percent  so f t  f ine  grave l ;  s i rong ly  ca lcaregut ,  carbonates

are  d issemina ted ;  s t rong l t  i t t u l i n6  (pH e .o ) ;  au rup t  smooth  boundary .

C l  - -3  to  7  inches  (7  .6  to  I7 .8cm)  ;  redd i  sh  brown (sYB .5 (1)  l  oam'  redd i  sh

brown (5yR 4 /3 )  when  mo is t ;  mass ive ;  to t t ,  f r i ab le ,  s l  i g l ' ! l v  s t i cky ,  S l  i sh t l y

p las t . i c ;  common very  f ine  and med ' ium,  few coarse  roo ts ; -15  percent  so f t  f ine

grave ' l  l  s t rong ly  ca lcareous  ,  carbon i i . r - i t .  d  j  s ieminated ;  s t rnong ly  a l  ka l  ine

(pH 8 .6 ) ;  ab ruPt  smooth  boundarY .

R- -7  inches  ( l7 .Bcm) ;  sands tone .

Depth  to  sands tone ranges f rom 3  to  20  jnches  (7 .6  to  50 '8cm)  '

The A hor izon is  moderate or  s t rongly
a lka l ine .  I t  i s  I  to  5  inches  (2 .5  to

calcareous and moderate or  s t r :ong' ly
l2 .7cm)  th i ck .

The  C hor i zon  j s  loam,  sandy  c lay  loam,  and  g rave l l y
content  ranges f rom 0 to 35 percent .  The C hor i  zon
ca l  careous  and modera te ly  to  s t rong]y  a l  ka l  ine .

Rock outcrop

Rock  ou tc rop  is  exposed bedrock  cons is t ing  o f
s tone  and  l imes tone .

Rock  ou tc rop  i s  in  capab i l i t y  subc lass  v I I I s ,
eco log ica l  s i te .

f ine  sandY Joam.  Grave l
is  moderate ' lY to st ronglY

sandstone,  conglomerate sand-

and is  not  rated for  an
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PEC? PERSAYO LOAM, 3 TO 8 PERCENT SLOPESERODED

Th is  Persayo  so i l  i s  sha l low and  we l l  d ra ined . I t  occurs  on  ro l l i ng  sha le
h i l l s  a t  e ieva t ions  o f  5 ,350  to  5 ,900  fee t  ( . | ,63 . |  to  l ,79Bm) '  Th is  so i l
formed in res iduum der ived ma' i  n1y f rom shale and sandstone.

The  average  annua l  p rec ip i ta t ion  i s  6  to  8  inches  ( . |5 .2  to  20 .3cm) .  Mean
annua l  a i i  tempera tu re  i s  47"  to  50oF (8 ,3o  to  l0 "C) ,  mean_annua l  so i l  tem-
pera tu re  j s  49b  to  52"F  (9 .4 "  to  l l . l oC) ,  and_ the  average_  f reeze- f ree  season
is  lA0  to  

. l 50  
days .  Th is  so i l  occurs  a t  the  lower  end  o f  C la rk  Va11ey ,  jn

the Mounds area,  and west  of  Cedar Mountain.  Slopes are 3 to B percent  and
occur  on  a l l  aspec ts .  They  are  shor t  in  leng th  and convex-concave in  shape-

Presen t  vege ta t ' i on  i s  domjnan t l y  shadsca le ,  ga1 le ta ,  wedge lea f  Nu t ta l l  sa l t -
bush ,  ha i ry  g rama,  and  Ind ian  r i cegrass .

Inc luded  in  mapp ing  a re  sma l l  a reas  o f  K i l l pack  f i ne  sandy  loam,1  to  B  per -
cent  s lopes  and 'Pe isayo loamo B to  15  percent  s lopes ,  e roded.

In  a  representa t ive  pro f i le  the 'sur face  layer  i s  a -pa1e brown loam about  5
i  nches  (  I  Z .7cm)  th i  c ' k .  The under ly i  ng  l  ayer  i  s  pa1e.  b rown sha ly  I  oam and
over l i es  sha le  a t  a  dep th  o f  abou l  l 0 - jnches  (25 .4cm) .

moderate.  Avai  I  abl  e water  capac' i  ty  i  s  about  2 -0 i  nchesPermeab i l i t y  i s  modera te .  Ava i lab le  water  capac ' i t y  i s  about  l -u  lncnes
(S . * )  i bove ' the  sha le .  Wate r  supp ly ing  capac i t y  i s  abou t  2 .0  to  2 .5  inches
t 3 c m /  a D o v g  f , I l e  5 l l d l e .  w d L g r '  S u P p l y l t l v  L s P c t u l  L J  r r  e r r J v L r ,  ' :

(S  t ;  6 .3cm) .  0 rgan ic  mat te r  con ten t  in  the  sur face  layer_ is_vefY lg* '
E f fec t i ve  roo t ing"depth  is  about  l0  to  20  inches  (25 .4- lo  !0 .Bqm) .  Sur face
runo f f  i s  med ium"and 'e ros ion  hazard  i s  h igh .  The  Eros ion  Cond i t ion  C lass
is moderate-42.  There is  apparent  movement of  soi l  and sur face l i t ter .
There  are  a lso  rve l l  de f ined f low pat te rns  n i th  jn te r rn i t ten t  depos j ts .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab j ta t .

The po ten t ia l  p lan t  communi ty  i s  about  40  percent  g ras :e : ,  2A percent . fo rbs
and 40 percent shrubs . Impoitant p1 ants are gal 

' leia 
,  haj ry grama , I  ndi an

r i cegrass ,  bo t t leb rush  squ ime l ta i i ,  sca r le t  g ' l obemal low,  deser t  t rumpet '
woo l !  Ind ianwheat ,  shads ia le ,  o ther  sa l tb rushes ,  w in te r fa t  and Tor rey
l4ormon- tea.

the  range cond i t ion  inc lude the
season o i  use ,  a  P lanned sYstem o f

Prac t jces  needed to  ma in ta in  o r  improve
proper amount of  p lant  use,  the proper
graz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,
D34 ecol og' i  ca I s i  te .

Taxonomi c cl assi f  i  cat ' i  on i  s l  oamy, mi xed
Typ ic  Tor r io r thents .

A representat jve pedon of  Persayo loam, 3
sc r ibed  2  m i les  ( f .Z tm)  sou th  and  5  m i les

nonir r igated;  Desert  LoamY Shale

(  ca l  careous  )  ,  mes i  c ,  sha l  1  ow,

to I  percent ,  erodedo was de-
(B .Okm)  eas t  o f  l ' l e l l i ng ton ,  

. | ,900
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fee t  (579m)  nor th  and 2 , . |00  fee t  (6a0m)  west  o f  the  SE corner  o f  Sec t ion  lB ,
T l55 ,  R l2E (Pho to  No .  &  Coord .  l -64 -A ;  I -2 ) .

A l - -0  to  5  inches  (0  to  12 .7cm) ;  pa ' le  b rown ( IOYR 6 /3)  loam,  b rown ( l0YR
5/3)  when mo ' is t ;  weak  f ine  subangu lar  b locky  s t ruc tu re ;  s l  i  gh t ly_ .hard '
f r i i b le ,  s l i gh t l y  s t i cky ,  and  s l igh t l y  p las t i c ;  few very_ f ine ,  f i ne ,  and
medjum roots l  cof fnon f ine and few med' ium pores;  -moderate ly calcareous'
ca rbona tes  a ie  d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  c lea r  smooth
bounda ry.

C1- -5  to  10  inches  (12 .7  to  25 .4cm)  ;  pa ' l  e  b rown ( IOYR 6 /3)  loam,  b rown
(1oYR 5 /3)  when mois t ;  weak med ium subangu lar  b locky  s t ruc tu re ;  s l igh t ]y
hard,  f i rm,  st icky,  p: last ic ;  few very f ine and f ine roots;  common very f ine
and iew f ine  pore l ;30  percent  so f t  sha te  f ragments ;  s t rong ly  ca lcareous '
carbonates are d i  s iem' inated;  s t rongly a l  kal  i  ne (pH 8.6 )  ;  abrupt  smooth
boundary.

C2r - - . |0  inches  (25 .4cm)  ;  weathered

Depth to shale ranges f rom l0 to 20

sha l  e .

inches  (25 .4  to  50 .Bcm) .

The A hor izon  has  va lue  o f  5  o r  6  d r .y ,  and chroma o f  3  o r  4 '  I t  i s  loam
or  f ine  sandy  loam,  and is  Z  to  6  in lhes  (5  to  l5 .2cm)  th ick .  The A hor izon
ranges f rom modera te ly  a lka l ine  to  s t rong ly  a lka l ine .

The C hor izon  has  hue o f  ]0YR or  2 .5Y,  va lue  o f  5  o r  6  d ry ,  and chroma o f
I  to  3 .  I t  i s  loam,  oF s i l t y  c lay  loam wi th  less  than 35  percent  c lay-
The C hor izon rangei  f rom sl ight ly  calcareous to st rongly calcareous and
moderate ' ly  a l  kal  i  ne to st rongTy al  tat  ine.  The s hal  e f ragments are sof t .
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RJA2 RAVOLA SILT LOAM, SALINEO TO 3 PTRCENT SLOPES, ERODED

Th is  Ravo la  so i l  ' i s  ve ry  deep ,  we l l -d ra jnedo  and  a f fec ted  by  sg l ! ,  I t  occurs
on  a l luv ia l  fans  and  on  namow va l ley  f l oo rs  a t  e leva t ions  o f  4 '200  to  4 '800
fee t  (1 ,280  to  1 ,463m) .  Th is  so i l  fo rmed in  a l luv ium der j ved  ma in ' l y  f rom
sha le  and sands tone.

The  average  annua ' l  p rec ip i ta t ion  i s  6  to  B ' inches  (1 t .2  to  20 .3cm) .  Mgan
annua l  a i i  tempera tu re  iL  50o  to  52"F  (1q ' to  l l . l oC) ,  mean annua l  so i l  tem-
pera ture  is  52"  to  54"F  ( l l . l "  to  12 .2  C) ,  and the  average f reeze- f ree
season is  150 to  165 days .  Th is  so i l  occurs  in  the  area  a long H ighway 6
and 50 between the Hors-e Canyon turnoff and Green R'iver. Slopes. are I to
3  percent  and occur  on  a l l  a lpec ts .  They  are  long in  length  and s ing le  in
shape .

Present  vegeta t ion  is  dominant ly  Nut ta l l  sa l tbush,  inkweed,  wedge lea f  Nut -
ta l l  sa l tbush,  g reasewood and annua l  mustards .

Inc luded  in  mapp ing  a re  sma l l  a reas  o f  Ravo la  s i l t  l oam,0  to_3  percen t
s lopes ,  e roded  ind -Ravo la  s i l t  l oam,  Sd l ' i  ne ,0  to  3  percen t  s lopes ,  severe ly
eroded.  

,
In  a  representa t ive  pro f i le  the  sur face  layer  i s  pa le  b rown s i l t  loam about
2  inche i  (Scm)  th ' i ck .  The nex t  layer  i s  b rown s i l t  loam to  a  depth  o f  _60
jnches  (152cm)  or  more .  Sa l in i ty  b f fec t  ranges  f ro rn  s l igh t  in  the  sur face
to  s t rong in  the  under ' l y ing  layers .

Permeab i l i t y  i s  modera te ly  s low.  Ava i lab le  water  capac i ty  i s  about  5 .0
to  7 .5  inchLs  (12 .7  to  lg tm)  to  a  depth  o f  5  fee t  ( . | .5m)  because o f  the
sa l t  i n  the  so i l .  The  wate r  supp ly ing  capac i t y  j s  abou t  3 .5  to  4 .5  inches
(8 .9  to  l l .4cm)  .  0 rgan ic  mat te r ' cbn ten t  in  the  sur face  layer  i s  Yer .y  low.
Ef fec t i ve  roo t ing  aepth  is  about  60  inches  ( l52cm) .  Sur face  runOf f  i s
s low and eros ion-hazard  is  modera te .  The Eros ion  Cond i t ion  C lass  is  moder -
a te -57 .  The  so i l  i s  d i ssec ted  by  gu l l i es  5  to  20  fee t  ( . | .5  to  6 . lm)  deep
at  50  to  200 fee t  ( . |5 .2  to  61m)  in ie rva ls ,  fed  by  r i ' l  l s  15  to  20  fee t
(4 .6  to  6 . ' lm)  apar t  i n  a  dendr j t i c  pa t te rn .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ' ia1 p lant  communi ty is  about  20 percent  grasses'  20 percent_forbs
and 60  percent  shrubs .  Impor tan t  p lan ts  a re  ga11eta ,  ta1 l  d ropseed,_ Ind ian
r icegrass ,  g l  obemal  I  ow, Ind ' ianwheat ,  desert  t rumpet,  beeweed,  Nut ta l  I
sa l tbush ,  wedge lea f  Nu t ta l l  sa l tbush ,  mat  sa l tbush ,  shadsca le  and  w in te r fa t .

Pract i  ces needed for  mai  nta ' in i  ng or
season of  use,  the proper amount of
and good water  d is t r i  but ' ion.

Th is  so j l  i s  i n  Capab i l i t y  Subc lass
D35 eco log ica l  s i te .

Taxonomic  c lass ' i f i ca t ion  i s  f i ne -s i  l t y ,  m ixed  (ca lca reous) ,  mes ic  Typ ic
Torri  f l  uvents .

improv ing  the  vegeta t ion  inc lude proper
p l in t  use ,  a  p lanned sys tem o f  g raz ing '

V I Is ,  non i r r iga ted ;  Deser t  Sa l t  F la t
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A representat ive Pedono f  Ravo la  s i l t  l oam,sa l  i  ne ,  0  to  3  percent  s ' lopes ,
o f  Green  R iver ;  I ,300  fee t

St^J corner of Secti  on I 5, T?25 ,
e roded,  was descr ibed 4 .
( 396rn) east and 20 feet
R l5E (Photo  No.  &  Coord .

5 mi  I  es (7 .Zkm) west
(6 . ]m)  nor th  o f  the
2-139, E-t 8) .

The  C hor i zon  has  a  hue  o f  ]OYR or  2 .5Y,  va lue  o f  5  o r  6
2  o r  3  d ry .  I t  ' i s  t yp ica l l y  s i l t  l oam bu t  i s  s t ra t i f i ed
of  s ' i  

' l ty  
c lay loam, f ine sandy loam, very f ine sand and

The C hor izon  is  modera te ly  to  very  s t rong ly  a lka l ine .

A t - -g  to  2  inches  (0  to  5cm) ;  pa le  b rown ( IOVR 6 /3 )  s i l t  l oam,  b rown (10YR
4/3)  when mois t ;  modera te  th in  p la ty  s t ruc tu re ;  so f t ,  very  f r iab le ,  s l igh t ly
s t i cky ,  s l igh t ly  p las t i c ;  cormon very  f ine ,  few f ine  and med ium roo ts ;  many
very  t ine  anO fewl f ine  pores ;  modera te ly  ca lcareous ,  carbonates  are  d issem-
inated;  very st rongly a l  kal  ine (pH 9.2) :  abrupt  smooth boundary.

C1- -2  to  9  inches  (5  to  22 .9cn) ;  b rown (10YR 5 /3)  s i l t  loam,  dark  g ray ish
brown ( lOYR 4/?)  when moist ;  moderate coarse subangular  b locky st ructure;
s l i gh t l y  hard ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky  and  s l igh t l y  p las t i c ;  con lnon
very f ine,  few f ine and medium roots;  few very f ine and cormon f jne pores;
moderate ly cal  careous ,  cdrbonates are d ' issemi nated;  s t rongly a l  kal ' ine
(pH 9 .0) ;  c lear  smooth  boundary .

C2- -9  to  60  inches  (22 .9  to  l52cm)  ;  b rown (10YR 5 /3)  s i l t  loam,  du l !  g ray-
i sh  b rown ( lOYR 4 /2 )  when  mo is t ;  mass ive ;  s l i gh t l y  hard ,  ve ry  f r i ab le ,
s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  common very  f ine ,  few f ine  and med ' ium
roois;  cornnon very f ine and f ine pores;  moderate ly calcareous,  carbonates
are  d issemina ted ;  s t rong ly  a lka l ine  (pH 9 .0 ) .

The A hor izon  has  a  hue o f  ]OYR or  2 .5Y and chroma o f  2  o r  3  d ry .  I t  i s
typical ly  s i l t  loam but  ranges to loam. The A hor izon is  rnoderate ly to
very st rongly a l  kal  ine.

d.y, and chroma of
by  th in  lenses

loam fn some pedons,
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RR ROCK OUTCROP-RUBBLE LAND-BADLAND COI4PLEX

Th is  comp lex  cons js ts  o f  abou t  40  percen t  Rock  ou tc rop ;35  percen t  Rubb le
land;  and 25  percent  Bad land.  I t  i s  on  canyon and mesa escarpments .  The
Rock ou tc rop  and Bad land occur  as  a l te rna t ing  s t ra ta .  The Rubb le  land
occurs as narrow bands of  rock debr is  that  are fan shaped and or ig inate
from exposed and f ractured sandstone lenses.

This complex is  mapped throughout  the survey area but  pr imar i ly  in  the
centra l  and eastern part .

The Badland may support  only very sparse sal t  to lerant  vegetat ion.

Th is  complex  is  used main ly  fo r  aes the t ic  purposes .

Rock outcrop

Rock outcrop
sandstone and

Rock outcrop
log ica l  s i te .

is  exposed bedrock consist ing of  sandstone,  conglomerate
I  imestone.

i s  in  Capab i l i t y  Subc lass  V I I I s  and  i s  no t  ra ted  fo r  an  eco-

Rubb l  e  I  and

Rubble land consists of  areas covered by stones and boulders to the point
tha t  p rac t i ca l l y  no  so i l  i s  exposed .

Rubb le  land  i s  in  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  p laced  in  an  eco-
log ica l  s i te .

Badl  and

Badland consists of  s teep and very steep near ly  barren beds of  act ive ly
eroded sha1e,  sha le  jn te rbedded w i t f r  gypsum,  and occas iona l l y  smal l  a reas
of  shale capped by sandstone.  The landscape is  d issected by numerous
in te rmi t ten t  d ra inage channe ls .

Runof f  i s  very  rap id .  The sed iment  po ten t ia l  i s  h igh  dur ing  in tense summer
thunderstorms.

Bad land  i s  in  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  p laced  in  an  eco log ica l
s i te .
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RVD ROCK OUTCROP-SUNUP COMPLEX3 TO 1 5 PERCENT SLOPES

This  complex  cons is ts  o f  about  70  percent  Rock  ou tc rop i  20  percent  Sunup
ext remely  g rave l l y  f ine  sandy  loam,3  to  l5  percent  s lopes ;  and l0  percent
o ther  so i  l  s .

Th is  complex  occurs  on  cues ta  d ips lopes  and mesas.  The Rock  ou tc rop  occurs
as gent ly  s loping to s loping exposures of  cong' lomerate sandstone and the
Sunup occurs as d iscont inuous pockets of  soi l  surrounded by the Rock out-
c rop .  E leva t ions  a re  4 ,800  to  7 ,000  fee t  (1 ,463  to  2 , . |34m) .  The  so i l s
formed in res iduum of  conglomerate sandstone.

The  average  annua l  p rec ip i ta t ion  i s  B  to  12  inches  (20 .3  to  30 .5cm) .  Mean
annua l  a i r  tempera ture  is  47"  to  50"F  (8 .3o  to  l0oC) ,  mean annua l  so i l  tem-
pera tu re  i s  49o  to  52oF (9 .4 "  to  l l . l oC) ,
i s  l l0  to  

. l50  
days .  Th is  complex  occurs

edge of Cedar Mountain between the Horse
Green R iver .  S lopes  are  3  to  15  percent
are  shor t  in  leng th  and s ing le  to  convex

and the average freeze-free season
from the Green Ri ver to the western
Canyon Junction and the town of
and occur on a l l  aspects.  They
in  shape .

Present  vegeta t ion  is  dominant ly  jun ip€r ,  p fnyon,  c l i f f rose ,  Mormon- tea ,
bu l lg rass  and  ga11e ta .

Inc luded  in  mapp ing  a re  sma l l  a reas  o f  Lazear  loam,3  to  15  percen t  s lopes
and  P inon  f ine  sandy  loamr  low ra in fa l l ,3  to  l5  percen t  s lopes .

Th is  complex  is  used fo r  range land and w i ld l i fe  hab i ta t .

Rock outcrop

Rock outcrop is  exposed bedrock consist ing of  sandstone,  conglomerate sand-
s tone,  and l imestone.

Rock  ou tc rop  i s ' i n  Capab i l i t y  Subc lass  V I I I s ,  and  i s  no t  ra ted  fo r  an  eco-
log ica l  s i te .

Sunup extremel.v gravel l .v f ine sand.v loam,- 3 to lSJcercdnt slopes

Th is  so i l  i s  sha l low and  somewhat  excess ive ly  d ra ined .

In a representat ive prof i le  the sur face layer is  l ight  brown extremely
grave l l y  f ine  sandy  loam about  2  inches  (5cm)  th ick .  The under ly ing  layer
is  l igh t  b rown and very  pa le  b rown grave l ' l y  and very  g rave l l y . f ine  sandy
loam under la in  by  cong lomera te  a t  a  depth  o f  about  

' l  
I  inches  (27 .9cm)"

Permeab i l i t y  i s  modera te ly  rap id .  Ava i lab le  water  capac i ty  i s  about  A .75
to  J .0  inches  ( . | .9  to  2 .5cm)  above the  sands tone.  Water  supp ly ing  capac i ty
is  about  

. | .5  
to  2 .5  inches  (3 .8  to  6 .3cm) .  0 rgan ' i c  mat te r  con ten t  in  the
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sur face  layer  i s  low.  E f fec t i ve  roo t ing  depth . is  about  5  to  20  inches  (12 .7

lo  SO.A.* } .  Sur face  runof f  i s  med ium and eros ion  hazard  is  h igh .  The
Eros ion  Cond i t ion  C lass  i s  s l i gh t -37 .

The potent ia l  p lant  conmuni ty  is  about  30 percent  grasses,_. |0 percent  forbs
and bo  percent  shrubs  and t r .bes .  Impor tan t  p ]3n ts  a fg  ga l le ta ,  Ind ian  r i ce-
g i i t i ,  heed te  and  th read ,  Sa l ina  w i lb rye ,  lu l l . head  g i l i a ,  g lobemal low '
I  i  t t l  e l  eaf  n ' ,ornta i  n mahogany,  wi  nter fa l ,  s l  enderbush er i  ogonum, shadscal  e,

ve i iowUiush,  Mormon- tea , -g rL isebush,  p inyon p ine  and Utah iun iper .

The  p inyon  p ine  and  Utah  jun iper  a re  in  S i te  C lass  I I I '  t he
l4*5 'and the  Wood land Su i tab i l i t y  Group is  3d .  The average
less than 3 cords of wood per acre. The potential fOr fence
Chr is tmas t rees is  very Poor.

Pract ices needed to improve or  mainta in the vegetat ive cover
for  the proper percent  of  p lant  use,  grazing for  the proper
and a wel l  p lanned rotat ional  system of  grazing.

Depth to conglomerate ranges f rom 5 to 20 inches (12.7 to 50.8cm)

s i te  index  i s
product ' ion i  s
posts and

inc lude  g raz ing
season  o f  use ,

Th is  so i l  i s  in  Capab i f  i t y  Subc lass  VI Is ,  non jm ' iga ted ;  Semideser t  Very
Sha l low Loam (Jun iper -P inyon)  ng+ eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  (ca lca reous) ,  mes ic  L i th i c
Ust ic  Tor r io r thents .

A representat ive pedon of  Sunup extreme' ly-g1aYe1 1y f ine :a lq.y louT' ,1- !o 15
p.r i 'eni sl  opes wa! descl i  bed 2',350 teet \ l i6m) -weit and 2,?00 feet (670ry)

south  o f  the  NE corner  o f  Sec t ion  
. |8 ,  

T20S,  R14E (Photo  No.  &  Coord '  6 -30 ,
H-16) .

A1- -0  to  2  inches  (0  to  5cm) ;  l i gh t  b rown (7 .sYR 6 /4 )  ex t reme ly_grav . ] l y
i in .  s inOy toam,  d i rk  b rown ' (Z .SVn 4 /4)  when mois t ;  weak very  f i |g  :Y ! -
angu ' la r  b iocky  i t ruc tu re ;  so i t ,  very  f r iab le ,  s1 . igh t1y  s t i ckyr -s1 igh t1y
pf is t ic ;  few iery f ine roots;  many lery f ine and f ine poresi  75 percent

braver ind 5 per lent  iountesi  rmalrate iy  calcareous,  carbonates are d issem-
ina ted ;  modera te ty  a lka l ine  (pH 8 .4) ;  abrup t  smooth  boundary .

C1- -2  to  4  inches  (5  to  l0 .2cm)  ;  l i gh t  b rown (7 .sYR 6 / -4 )  g rave l l y  f i n .
sandy I  oam, b i l i l  (2.  s in s l  4)  when i lo i  s t  ;  mass i  ve;  sof t ,  very f  r i  abl  e '
s t igh t ty  s i i l ky ,  s j igh t ly  

'p t i s t j c ;  
few very  f ine  roo ts i  many very .  f ine

and-few f jne pbies iS p l rbent  gravel ;  modbrate ly calcareous,  carbonates
are  d issemina ted ;  moder i te ty  a ] [a l i ne  (pH 8 .2 ) ;  ab rup t  smooth  boundary .

CZ- -4  to  l l  inches  ( . |0 .2  to  27 .9cm) ;  very  pa le  b rown ( f  Oy3 7 /3)  ve fY.
g rave l l y  f i ne  sandy ' loam,  I i gh t  ye l iow is i r  b rown ( l9YB 6 / ! )  when  mo is t ;
i l ass ive ;  so f t ,  ve r !  t r i ab le , "s t i -gh t t y  s t i cky , -s l i gh t l y .p las t i c ;  fenY ve f } -
f ine  and f ine  roo ts ;  .o r *on 'ue .y ' i i ; ;  pores" ; -40  n l rce i r t 'g rave l ;  mqdqfa te ly
cal  careous ,  carbonates are d i  ss-emi n l t .b l  *oaeratL ly aI  kaTi  ne (pH 8.4)  ;
abrupt  smooth boundary.

R- -  I  I  i  nches  (27  .9cm)  ;  cong l  omera te .
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The A hor izon  has  hue o f  7 .5YR
and chroma o f  3  o r  4 .  I t  i s  1

l0YR,  va ' lue  o f  5  o r  6  d .y ,  4
2  inches  (Z .S  to  5cm)  th i ck .

gravel  ly  or  very gravel ' ly
25 to 65 percent  gravel  and
or st rongly calcareous and

or
to

or  5  mo is t ,

dry,  4 to 6
f ine sandy
0 to 40 per-

modera te I y

The C hor i  zon has hue
moist ,  and chroma of
loam.  The C hor izon
cent  f lags tones .  I t
o r  s t rong ly  a lka l ine .

2  to  4 .  I t  i s
contains f rom
i s moderately

o f  7 .5YR,  l0YR or  2 .5Y,  va lue  o f  5  to  7
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The fo l low ing  l i s t  and  descr ip t ions  a re  o f  so i l s  found  as  inc lus ions  w j th in
the  mapp ing  un j ts  and wh ich  have no t  been prev ious ly  descr ibed:

Abra very f ine sandy loam, 1 to 3 percent  s lopes

Aqu ic  Us t j f l uven t

Ava lon  loam,  I  to  5  percent  s lopes

Ava lon  f ine  sandy  loam,  I  to  5  percent  s lopes

Beenom very gravel ly  f ine sandy loam

Br ibu t te  g rave l l y  s i l t y  c lay  1oam,  3  to  25  percent  s lopes ,  e roded

CG very gravel  1y f ine sandy' loam, 1 to B percent  s ' lopes,  eroded

Chi l ton  very  s tony  f ine  sandy  loam,  1ow ra in fa l l ,  l5  to  30  percent  s ' lopes ,
eroded

Chi l ton  ex t remely  bou ldery  f ine  sandy  loam,  1ow ra in fa l l ,  3  to  2A percent
s'l opes , eroded :

Ch ipe ta  s i l t y  c lay  1oam,  3  to  B  percent  s lopes ,  e roded

Comodore very stony,  very f ine sandy loam,50 to 60 percent  s lopes,  eroded

DI cobbly loam, 30 to 50 percent  s lopes,  eroded

DK cobbly loam, 30 to 50 percent  s lopes

Glenberg very f ine sandy loam, 3 to 6 percent  s lopes

Glenton f ine sandy l 'oam, I  to 6 percent  s lopes

Greybul l  loam, 3 to B percent  s lopes

Haverson loam,  h igh  ra in fa l l ,  I  to  5  percent  s lopes

Havre Joam, 3 to B percent  s lopes

I ldefonso very stony loam, 8 to 30 percent  s lopes

K i l l pack  f i ne  sandy  1oam,1  to  8  percen t  s lopes

Lazear  loam,  3  to  15  percent  s lopes

Macar var iant  f ine sandy loam

Moreno extremely bouldery Ioam

Parkay very stony loam

VI I I  46



Pa tmos very gravel ' ly 
1 oam , 

' l 
ow ra i nf a I I

Persayo extremely sha' ly  1oam, 8 to 30 percent  s lopes,  eroded

Persayo very cobbly c lay loam, l5 to 30 percent  s lopes

P inyon  f ine  sandy  loam,  low ra jn fa11 ,3  to  t5  percen t  s lopes

Remmi t very f i ne sandy l oam, 1 to 6 percent s'l opes

Shingle extremely stony loam, 50 to 70 percent  s lopes,  eroded

Warneke var iant  gravel  ly  loam, 0 to 3 percent  s lopes

Zi l ' l  ion very stony f ine sandy loamo l5 to 40 percent  s lopes
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ABRA VERY FINE SANDY LOAM 1 TO 3 PERCENT SLOPES

In a representat ive prof i le  the sur face layer
loam and loam about  7  inches  (17 .8cm)  th ick .
loam and stony loam about  ?1 inches (53.3cm)
brownish gray very f ine sandy loam to a depth

Th is  Abra  so ' i l  i s  very  deep and we l  1  d ra jned"  I t  occurs  on  a l luv ia l  fans
a t  e leva t ions  o f  5 ,600  to  6 ,500  fee t  0 ,7A7 to  l ,98 lm) .  Th is  so i l  fo rmed
in  a l luv ium der i ved  ma in ly  f rom sands tone  and  sha le .

The average annua l  p rec ip i ta t ion  is  l0  to  1?  inches  (25 .4  to  30 .5cm) .  Mean
annua l  a i i  tempera ture  is  47"  to  49"F  (8 .3o  to  9 .4oC) ,  mean annua l  so i l  tem-
pera ture  js  49"  to  5 loF (9 .4o  to  l0 .6oC) ,  and the  average f reeze- f ree  season
is  115 to  

. |40  
days .  Th is  so i l  occurs  south  and west  o f  Sunnys ide ,  and a lso

north and east  of  Watt is .  Slopes are 1 to 3 percent  and occur predominant ly
on  southwest  and eas t  aspec ts .  They  are  long in ' leng th  and s ing le  in  shape.

Present  vegeta t ion  is  dominant ly  b ig  sagebrush,  need le  and th read,  SQUi r re l -
ta i l ,  shadsca le ,  and  Ind ian  r i cegrass .

is  pale brown very f ine
The under ly ing  layer  i s

th ick .  The nex t  laYer  i s
o f  60  inches  (152cm)  or

A representat ive pedon of  Abra very f ine sandy loamo l
was  descr ibed  4 .8  m i les  (7 .7km)  eas t  o f  Wat t i s ;  2 ,500. | ,500 

feet  (457m) east  of  the Nt , . t  corner of  Sect ion 
. |6,

&  Coord .  3 -93-A ,  H-12) .

sandy
whi  te

l i gh t
more.
sa l  i  ne .The lower layer  below depth of  about  33 inches (83.8cm) is  moderate ly

Permeab i l i t y  i s  modera te .  Ava i lab le  water  capac i ty  i s  about  7 .5  inches  to. |0 .0  
inches  (19  to  25 .4cm)  to  a  depth  o f  60  inches  (152cm) .  Water  supp ' l y ing

capac i t y ' i s  abou t  6  to  7  inches  ( . |5 .2  to  l7 .Bcm) .  Organ ic  mat te r  con ten t
in the sur face layer is  low. Ef fect ive root ing depth is  greater  than 60
inches  ( l52cm) .  Sur face  runof f  i s  s low and eros ion  hazard  is  s l igh t .  The
Eros ion  Cond i t ion  C lass  i s  s l i gh t -33 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ia l  p lant  conrnuni ty  is  about  50 percent  perenn' ia l  grasses,  t5
percent  forbsr  Ef ld 35 percent  shrubs.  Important  p ' lants are Indian r ice-
grass ,  ga l le ta ,  b lue  grama,  Sa l ina  w i ' ld rye ,  need le  and th readr  g lobemal low,
as ter ,  pa le  even ing  pr imrose,  locoweed,  shadsca le ,  fourw ing  sa l tbush '
w in te r fa t ,  b ig  sagebrush,  b lack  sagebrush and ye l lowbrush.

Prac t ices  fo r  ma in ta in ing  or  improv ing  vegeta t ion  inc lude a  p lanned s .ys tem
of graz ' ing,  grazing for  proper percenl  of -p1ant  user and good water  d is t r i -
bu t i  on .

Seeding may be adv' isable i f  the p' l  ant community shows much departure from
potent ia l .  Seeding success may be at ta ined dur ing years of  average or
above average prec ip i ta t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V Ic ,  non i r r iga ted ;  Semideser t  Loam
( Sagebrus h ) 034 eco I og i  ca I s ' i  te .

Taxonomic  c lass i f i ca t ion  i s  f i ne -1oamy,  f f i i xed ,  mes ic  Us to l l i c  Ca lc io r th ids .

to 3 percent  s lopes
feet (76?m) south and
Tl  55,  RgE (Photo No.
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Al l - -0  to  I
dark gray' i  sh

inch  (0  to  2 .5cm) ;  pa le  b rown ( l0YR 6 /3 )  ve ry  f i ne  sandy  loam,
brown ( lOYR 4 /2)  when mois t ;  weak th in  p la ty  s t ruc tu re  tha t

parts to weakf i  ne  g ranu l  a r ;  so f t ,  f r i ab l  e ;  s l  i  gh t l y  s t i  cky ,  s  1  i  gh t l y

i l ' l as t ' i c ;  few f ine  roo ts l  med ium very  f ine  pores ;  s t rong ' l y  ca lcareous '  car -
bona tes  a re  d jssemina ted t  s t rong ly  a lka l ine  (pH 8 .6 ) l  ab rup t  smooth  boundary .

A l  2 - -  l  to  7  i  nches  (2 .5  to  l7 .  Bcm)  ;  pa ' le  b rown ( lOYR 6 /3)  l  oam,  b rown (  1OYR
4/3)  when  mo is t ;  weak  f ine  and  med ium granu la r  s t ruc tu re ;  s l i gh t l y  hard ,
f r i ab l  e ,  s l  i gh t l y  s t i cky ,  p las t i c ;  conTxon  f ine ,  med ium and  coarse  roo ts ;
common f ine  and med ium pores ;  s t rong ly  ca lcareous ,  carbonates  are  d issemin-
a ted ;  s t rong ly  a l  ka l  ine  (pH 8 .6) ;  c lear  smooth  bo t lndary .

C lca - -7  to  14  jnches  ( . |7 .8  to  35 .Scm) ;  wh i te  ( lOYR B/2 )  loam,  l i gh t  b rown ish
gray  (1OYR 6 /2)  when moi  s t ;  modera te  med ium subangu lar  b locky  s t ruc tu re ;
hard ,  f r iab le ,  s t i cky ,  p las t i c ;  few f ine ,  med iumn and coarse  roo ts ;  common
very  f jne  and f ine  pores ;5  percent  cobb les ;  s t rong ly  ca lcareous '  carbonates
occur  as  th in  coat ings  on  rock  f ragment  s ides  and bo t toms;  s t rong ly  a lka l ine
(pH 9 .0) ;  c lear  smooth  boundary .

CZca- -14  to  21  inches  (35 .5  to  53 .3cm) ;  wh i te  (1OYR B/? )  s tony  loam,  l i gh t
brownish  gray  ( lOYR 6 /2)  when mois t t  weak med ium subangu ' la r  b locky  s t ruc tu re ;
hard ,  f i rm,  s t i cky ,  p las t i c ;  few f ine  and med ium roo ts ;  med ium very  f ine
pores;  5 percent  graveJ ,  5 percent  cobbl  es,  and 1 0 percent  s tones;  s t rongly
ca lcareous ,  carbonates  occur  as  th in  coat ings  on  rock  f ragment  s ides  and
bot toms;  very  s t rong ly  a lka l ine  (pH 9 .6) ;  c iear  smooth  boundary .

C3ca- -21  to  28  inches  (53 .3  to  7 l . l cm) ;  wh i te  ( l0YR 8 /2 )  s tony  loam,  l i gh t
brownish  gray  ( lOYR 6 /2)  when mois t ;  weak med ium subangu lar  b locky  s t ruc tu re ;
weak ly  cementedo  f r iab le ,  s l i gh t l y  s t i cky ,  p las t i c ;  few f ine  and  med ium
roo ts ;  manyvery f ine  pores ;  S"per len t  g r i ve l ,5  percen t  cobb les ,  and  10
percent  s tones ;  s t rong ly  ca lcareous ,  carbonates  occur  as  th in  ggat ings  on
lock  f ragment  i iaes  anO-bot toms;  ve iy  s t rong ly  a lka l ine  (pH 9 .6) ;  c lear
smooth boundary.

C4ca- -28  to  33  inches  (7 . | .1  to  B3 .8cm) ;  wh i te  ( lOYR 8 /2 )  loam,  l i gh t  b rown ish
gray ( lOYR 6/2)  when rmist ;  weak medium subangu' l  ar  b locky st ructure;  hard
i r iab leo  s l igh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few f ine  and  med ium roo ts ;
med ium very  i ine-pores ;  s t rong ly  ca icareous ,  carbonates  are  d isseminated ;
very  s t rong ly  a lka l ine  (pH 9 .6) ;  abrup t  smooth  boundary .

C5- -33  to  60  inches  (83 .8  to  152cm) ;  l i gh t  b rown ish  g ray  ( lOYR 612) .v9 ry
f ine  sandy  loam,  g ray ish  b rown ( lOYR 5 /2 )  when  mo is t ;  mass ive ;  s l i gh t l y
hard ,  f r i aUte ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few f ine  and  med ium roo ts ;
conrnon very f ine pdres;  moderbte ly ia l i i re;  s t rongly calcareous,  cdrbonates
are  d jssemina ted ;  ve ry  s t rong ly  a lka l ine  (pH 9 .4 ) .

The range o f  charac ter is t i cs  has  no t  ye t  been de termined fo r  th is  so i l .
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AQUIC USTIFLUVENT

An Aqu ic  Us t i f luvent  i s  a  so i l  found in  d ry  c l imates  w i th  ho t  summers  in
wh ich  the  mois tu re  reg ime is  reduced because the  so i l  i s  water  sa tura ted
at  least  some of  the year.

I t  i s  a  m inera l  so i l  genera l l y  found  on  f lood  p la ins  and  shows l j t t l e  hor j zon
development because of  i ts  young age or  recent  wash.

The texture var ies f rom f ine to coarse deposi t ional  gradients and is  f iner
than 1oarrry sand at depths greater than 25cm.
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AVALON LOAM I TO 5 PERCENT SLOPES

This  Ava lon  so j l  i s  very  deep and we l l  d ra ined,  I t  occurs  on  benches and
te r races  a t  e leva t ions  b t  5 ,700  to  5 ,900  fee t  {1 ,737  to  l ,79Bm) .  Th is  so i l
fo rmed in  a l luv ium der ived  main ly  f rom sandstone and sha le .

The  average  annua l  p rec ' ip i ta t ion  i s  6  to  B  inches  ( . |5 .2  to  20 .3cm) .  Mean
annua l  a i i  tempera tu re  i s  47"  to  49oF (8 .3 "  to  9 .4oC) ,  mean annua l  so i l  tem-
pera tu re  i s  49o  to  52oF (9 .4o  to  l l . l "C) ,  and  the  average  f reeze- f ree  season
is  l l 5  to  

. |40  
days .  Th is  so i l  occurs  sou th  o f  C leve land ,  sou th  and  wes t  o f

Mounds,  wes t  and nor th  o f  Woods ide ,  and eas t  and south  o f  C la rk  Va11ey.
S lopes  are  I  to  5  percent  and occur  on  a l l  aspec ts .  They  are  long in  length
and  s ing le  in  shape .

Presen t  vege ta t ion  i s  donr inan t l y  shadsca le ,  ga11e ta ,  g lobemal low,  Ind ian
r i cegrass ,  and  wedge lea f  sa l tbush .

In a representat ive prof i ' l  e  the sur face layer is  pale brown loam about  6
inches  ( l5 .2cm)  th i ck .  The  subso i l  i s  ve ry  pa le  b rown c lay  loam abou t  7
inches  (17 .Bcm)  th ick .  Upper  subs t ra tum is  wh i te  c lay  loam about  36  inches
(9 l .4cm)  th ick .  The lower  subs t ra tum is  very  pa le  b rown loam to  a  depth  o f
60  inches  ( l52cm)  or  more .  A  hor izon  o f  secondary  carbonate  accumula t ion
occurs at  a depth of  about  I  3 i  nches (  33cm).

Permeab i l i t y  i s  modera te ly  s low.  Ava i lab le  water  capac i ty  i s  about  9 .0  to
I  0.5 i  nches (22.9 to ?6 .7-cm) above a depth of  60 i  nches (  I  52cm) .  Water
supp ly ing  caoac i t y  i s  abou t  4  to  5  inches  ( . |0 .2  to  l2 .7cm) .  Organ ic  mat te r
conten t  in  the  sur face  layer  i s  low.  E f fec t i ve  roo t ing  depth  is  about  60
inches  ( l52cm) .  Sur face  runof f  i s  med ium and eros ion  hazard  is  modera te ,
The  Eros ion  Cond i t ion  C lass  i s  s l i gh t -35 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ' ia l  p ' lant  commun' i ty  is  about  40 percent  grasses,  20 percent  forbs,
and 40  percent  shrubs .  Impor tan t  p lan ts  a re  ga11eta ,  ha i ry  g rama,  Ind ian
r icegrass ,  sand dropseed,  deser t  t rumpet ,  g lobemal low,  woo ly  Ind ianwheat ,
Doug las  rabb i tb rush ,  Tor rey  l {o rmon- tea ,  shadsca le  and w in te r fa t .

Prac t ices  needed fo r  improv ing  or  ma in ta in ing  vegeta t ion  inc lude proper
season o f  use !  g raz ing  fo r  p roper  amounts  o f  p lan t  use ,  a  p lanned sys tem o f
g raz ing ,  and  good  wate r  d is t r ibu t ion ,

Th is  so i l  i s  i n  Capab i l j t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Loam D34
eco log ica l  s i  te .

Taxonom' i c  c lass i f i ca t ion  i s  f i ne -1oamy,  f f i i xed ,  mes ic  Typ ic  Ca lc io r th ids .

A  representa t ive  Ava lon  1oam,  1  to  5  percent  s ' lopes  was descr ibed 4  mi les
(6 .4km)  sou th  o f  C leve land ,  2 ,400  fee t  (731m)  sou th  and  

. | ,800  
fee t  (S+Sm1

east  o f  the  Nta I  corner  o f  Sec t ion  7 ,  T18S,  R]OE (Photo  No.  &  Coord .  1 -24-A;
r -5).
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Al l - -0  to  I  i nch  (0  to  2 .5cm) ;  pa le  b rown ( IOYR 6 /3 )  loam,  dark  g ray ish  b rown
( lgyR 4 /Z)  when mois t ;  weak th in  p la ty  s t ruc tu re ;  s ' l  igh t ly  hard ,  very  f r iab le ,
i t i g l . , t t y  s t i cky ,  s l i gh t l y  p las t i c ;  few f ine  and  med ium roo ts ;  10  percen t
gra ie l ; -modera ie ly  c i l ca ieous ,  carbonates  are  d isseminated ;  s t rong ly  a lka-
i j ne  (pH 8 .6 ) ;  ab rup t  smooth  boundary .

A ]  Z- - l  to  6  ' inches  (2 .5  to  I  5 .2cm)  ;  pa l  e  b rown (10YR 6 /3 \  ]oam,  b royn (  10YR
4/3)  when moi  s t ;  weak f  i  ne granu' lar  s t ructure;  s l  i  ght ly  hard ,  f r i  abl  e,
s i i66 i ry  s t i cky ,  p las t i c ;  tew f ine  and med ium roo ts ;  few very  f ine  ang.  f ine
porE l ;  *odera t l i y  ca lcareous ,  carbonates  are  d isseminated ;  s t rong ly  a lka l ine
(pH 8 .8) ;  c lear  smooth  boundary .

82- -6  to  13  inches  ( . |5 .2  to  33cm) ;  very  pa le  b rown ( l0YR 7 /3 \  c lay  loam,
Uro*n (t  OVn 5/3) when moi st;  weai< f i  ne subangul ar b' locky structure; hard ,
i i r rn ,  i t l . ky , 'p ias t i c ;  few f ine  and med ium roo ts ;  comton. f ine  and few f ine
por . i ; -mode i i tb rv  ca l ia reous ,  carbonates  are  d isseminated ;  s t rong ly  a lka l ine
(pH 9 .0) ;  c lear  wavy  boundary .

C lca- - ]3  to  ZG inches  (SS to  66cm) ;  wh i te  ( IOYR B/2)  c lay  loam,  pa le  b rown
( I  oyR 6/3)  when moist ;  moderate medi  um subangul  ar  b locky st ructure;  very
hard ,  f i rm,  s t i cky ,  p ias t i c ;  few f ine  roo ts ;  conmon ve fy  f ine  and f ine  pores ;
Z peicent  gravel ; " i t i^ongly ia lcareous,  carbonates are in veins;  very st rongly
a lka l ine  (pH 9 .6 ) ;  c lea r  wavy  boundary .

C2ca--26 to 49 inches (66 to 124.5cm);  very pale
pale brown (1QYR 6/3)  when moist ;  moderate coarse
ture;  very hard,  f i  rm, st i  cky,  p1 ast i  c ;  few f i  ne
2  percent  g rave l ;  s t rong ly  ca lcareous ,  carbonates
al  ka]  i  ne (  pH 9.  6)  ;  gradual  wavy boundary.

C3- -49  to  60  inches  (124.5  to  l52cm) ;  very  pa le  b rown (10Y8 7 /31  loam,-brown
( iovn-5 la ) -when  mo is t ;  mass ive ;  ve ry -hard ,  f r i ab le ,  s1 i .gh t1y -s t i cky ,  p las t i c ;
iew f ine pores;  moder i tety cal iareo-us,  caibonates are d isseminated;  s t rongly
a lka l ine  (pH 8 .6 ) .

The A hor izon has chroma of  ? to 4.  I t  is  loam or very f ine sandy ]gury.
Gravel  content  ranges i rom 0 to l0 percent .  The A hor izon is  I  to  l0  inches
(2 .5  to  25 .4cm)  th i ck .

The B hor izon has value of  6 or  7 dry,  4 or  5 mo' is t ,  and chroma of  3 ot"  4.

The C hor izon has va]  ue of  6 to B dry,  5 or  6 moist ,  and chrorna of  ? to 4-
r t - i i  C iav  ioa*  o r  loam,  and  i s  s t ro "ng ty  a lka l ine  o r  ve ry  s t rong ly  a lka l ine .

brown ( I OYR B/ 3) c1 aY I oam,
subangu lar  b lockY s t ruc-

roots ; many very fi ne Pores;
are  in  ve ins ;  very  s t rong lY

o
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Ava lon  f ine  sandy  loam,- l  to  5  percent  s lopes

Th is  Ava lon  so i l  i s  ve ry  deep  and  we l l  d ra ined .

S lopes  are  I  to  5  percent  and on  a l l  aspec ts .  They  are  long in  length  and
s ing le  in  shape .

present  vegeta t ion  is  dominant ly  b lack  sagebrush,  ha i ry  g rama,  fourw ing
sa l tbush ,  and  ga l1e ta .

In  a  representa t ive  pro f i le  the  sur face ' layer  j s  b rown f ine  sandy  lgury  about
3  inche i  (7 .6cm)  th i ck .  The  subso i l  i s  b rown and  p ink  loam abou t  l1  jnches
(Z7 .9cm)  th i ck . '  The  upper  subs t ra tum is  p ink ish  wh i te  loam abou t  21  inches
(sg .3cm)  th i ck .  The  lbwer  subs t ra tum is  ve ry  pa le  b rown f ine .sandy  loam to
a  depth  o f  about  60  inches  (152cm)  or  ro re .  A  hor izon  o f  carbonate  accumu-
la t ibn  occurs  a t  a  dep th  o f  abou t  I  i nches  (29 .3cm) .

Permeabi  I  ' i  ty  ' is  moderate.  Avai  I  abl  e water  capaci  ty  j  s .  about  7 .5 to 9.  0
inches  ( tg .b  to  ?2 .9cn)  to  a  dep th  o f  60  jnches  (152cm) .  Wate r  supp ly ing
capac i t y  i s  abou t  4 .0  to  5 .0  inches  ( . |0 .2  to  12 .7cm)  .  Organ ' i c  mat te r  con-
teh t  in  the  sur face  layer  i s  very  low.  E f fec t j ve  roo t ing  depth  is  about
60  inches  (152cm) .  Sur face  runof f  j s  s low and eros ion  hazard  is  rnodera te .
The Eros ion  Cond i  t i  on  C l  ass  i  s  s1  i  gh t -1  7 .

The potent ia l  p1 ant  conmun' i ty  is  about  40 perrcent  gras:e: ,  20 percent  . forbs,
and qO percent  shrubs .  Impo- r tan t  p ' lan ts  a rg  ga1 le ia ,  ha i ry  g laq?,  Ind ian
r icegra is ,  sand dropseed,  deser t  t rumpet ,  g l  obemal  I  ow,  woo ly  _ lnd ianwheat '
Doug las  rabb i tb rush ,  Tor rey  Mormon- tea ,  shadsca le  and w in te r fa t .

p rac t i  ces  needed fo r improv i  ng  or  ma i  n ta ' in i  ng  vegeta t i  on  i  nc l  ude proper
season o f  use ,  g raz ' i  ng  fo r  p r6per  amounts  o f -p1  an t  use ,  a  p lanned sys tem o f
g raz ing ,  and  good  wate r  d is t r ibu t ion .

Th js  so i l  i s  i n  Capab i f  i t y  Subc lass  V I Ie ,  non im iga ted ;  Deser t  Loam D34
eco log ica l  s i  te .

Taxonomic  c lass i f i ca t ion  i s  f j ne - ' l  oamy,  f f i i xed ,  mes ic  Typ ic  Ca lc io r th ids .

A  representa t i  ve  pedon
about  3  mi  I  es  (a .  Bkm)
(609m)  wes t  and  2 ,900
T l45 ,  R l  2E ,  SLB (P t ro to

o f  Ava lon  loam,  I  to  5  percen t  s lopes '  was  descr ibed
nor th  o f  sunnys ide  Junc t ion  a t  a  po in t  o f  2 '000 fee t
feet  (883m) s-outh of  the NE corner of  Sect ion 34,
No.  &  Coord .  l -54 ,  L - i l ) .

A1- -0  to  3  inches  (O to  7 .6cm) ;  b rown (7 .5YR 5 /4 )  f i ne  sandy  loam, .b rown
f  .sYR 4 /4)  when ne is t ;  weak th in  p la ty  s t ruc tu re  tha t  par ts  to  weak f ine
granu la r ;  so f t ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky ,  S l igh t l y  p las t i c ;  few very
i ine  and f ine  roo ts ;  common very  i ine-and f ine ,  few med ium pores ;  5  percent
grave l  mixed w i th  sur face  hor izbn ;  modera !e ly  ca lcareous ,  carbonates  are
d issemina ted ;  modera te ly  a lka l ine  (pH 8 .4 ) ;  ab rup t  smooth  boundary .

B2 l - -3  to  I  i nches  (7 .6  to  20 .3cm) ;  b rown (7 .sYR 5 /4 )  loam,  b rov rn  (7 .sYR
5/4)  when mois t ;  modera te  med ium subangu lar  b locky  s t ruc tu re ;  so f t '  ve lY
f r i i b le ,  s l  i gh t i y  s t i cky ,  s l  i gh t l y  p la i t j c ;  conrnon  very  f i ne  and  few f ine
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B22ca- -8  to  14  inches  (20 .3  to
(7 .sYR 6 /4)  when mois t ;  modera te
f  i  rm, S I  i  ght ly  s t i  ckY,  s l  i  ght lY

roo ts ;  common very  f jne  and few f ine  pores ;5  percent  g rave l ;  mqdqfa te ly
ca1careous  ,  carbonates  ane d i  ssemi  na ted ;  s t rong ly  a l  ka l  j  ne  (pH 8 .6  )  ;  abrup t
smooth boundary.

35 .6cm)  ;  p ink  (7 .5YR 7 /4 )  loam'  l i gh t  b rov rn
medium si rbangular  b locky st ructure;  hard
p' last i  c; few very f i  ne roots ;  common very'  
carbonates are d isseminated;  s t rongly

boundary.

CZca-- ]4  to  35 inches (35.6  to  88.9cm);  p ink ish  whi te  (7 .sYR B/?)  loam,
p ink (7 .SyR 7/4)  when mois t ;  moderate medium subangular  b locky s t ructure;
ha io,  f r iab le ,  i r igr , t tv  s t i iky ,  s ' l  ight ' ly  p last ic ;  few very f ine roots ;  few
very f jne pores; s i iongtv catt i reoui,  c i rbonates are disseminated; strongly
a lka l ine  (pH 9.0) ;  c lear  smooth  boundary .

C3--35  to  60  inches  (88 .9  to  l52cm) ;  very  pa le  b rown (10YR 7 /3)  f i l g  sandy
ioa* ,  f tgh t  ye l low ish  b rown (1OYR 6 i4 )  when_mois t ;  mass ive i  ha rd , . f i rm,
s i igh t ty 's t i l ky ,  s1  igh t ly  p l i s t i c ;  modera te ' l y  ca lcareous ,  carbonates  are
d is iem' i -na ted ;  very  s t rongty  a lka l ine  (pH 9 .2) .

Range in  charac ter is t i cs  i s  no t  de termined fo r  th is  so i l .

f ine  pores ;  s t rong lY  ca lcareous ,
a l  kal  i  ne (pH B.  B)  ;  c l  ear  snpoth

o
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BEENOM VERY GRAVELLY FINE SANDY LOAT 1 TO 8 PERCENT SLOPES

Th is  map un j t  i s  on  r idge  toPs
Summerhouse Ridge,  Steer Ridge'
s ing le ,  E leva t ion  i s  8 ,000  to
annua l  p rec ip i ta t ion  is  about
annual  a i r  temperature is  38o

I  6 to 20 ' inches (  40.  6 to 50.  Bcm) ,  the mean
to  4SoF (3 .3 "  to  7 .2 "C) ,  and  the  average

freeze-f ree season is  60 to 120 days.

The Beenom very  g rave l l y  f ine  sandy  loam is  sha l low and we l l  d ra ined.  I t
fornred in resi iulm derived dominantly fnonr sandstone and shale of the Green
River  Format ion .  The present  vegeta i ion  is  ma in ly  b lack  sagebrush,  Sa l ina
wi  1 drye,  pdbbi  tbrush,  and I  arkspur.

Typical ly ,  the sur face layer is  brown very gravel ' ly  f lng lanly tg i l  about
i "  I ; ;h; i"  (s.* i  i r ' i . r . .  

-  
Th; subsoit ia b-roi ln"loam about B inch-es (20.3cm)

th ick over sandstone.  Depth to sandstone ranges f rom 10 to 20 inches
(2s .4  to  5o .8cm) .

Permeabi l i ty  of  the Beenom very gravel ly  f ine sandy loam is moderate.  Avai l -
ab le  water  capac i ty ,  to  a  depth  o f  l0  inches  (25 .4cm)  ,  i s  less  than 2  inches
(5cm) .  Water  supp ly ing  capac i ty  i s  3  to  5  ' inches  (7 .6  to  12 .7cn) .  The
organfc rnat ter  content  of  the sur face layer is  3 to 5 percent .  Ef fect ive
roo t ing  depth  ' i s  l0  to  20  inches  (25 .4  to  50 .8cm) .  Runof f  i s  med ium and
the hazard of  water  erosion is  moderate.  The hazard of  soi l  b lowing is
s l  i  gh t .

The Beenom f ine  sandy  loam so i l  i s  sha l low and we l l  d ra ined.  I t  fo rmed in
residuum der ived dominant ly  f rom sandstone and shale.  The present  vegeta-
t ion  is  ma in ly  serv icebemy,  b i rch lea f  mounta in  mahogany,  Sa l ina  w i ld rye ,
b ig sagebrush,  snowberry,  chokecherry,  and needle and thread.

T.ypical l .y ,  the sur face layer is  dark ye1' lowish brown f ine sandy loam about
2 - ' i nche i  15cm)  th ick .  Tha  upper  6  inches  ( l5 .2cm)  o f  the  subso i l  i s  da rk
ye l low ish  brown f ine  sandy  loam.  The lower  4  inches  ( l0 . l cm)  i s  dark
yel lowish brown very cobbly sandy c lay loam. Sandstone is  at  a depth_of
iZ  inches  (30 .5cm) .  Depth  io  san is tonL ranges f rom l0  to  ?A inches  (25 .4
to  50 .Bcm) .

Permeabi l  i ty  of  the Beenom f ine sandy loam is moderate.  Avai lable water
capac i t y ,  tb  a  dep th  o f  12  inches  (3b .5cm) ,  i s  less  than  2  inches  (5cm) .
Wa ie r  supp ly ing  c ipac i t y  i s  3  to  5  inches  (7 .6  to  15 .2cm) .  The  o rgan ic
matter  content-of  the sur face layer is  3 to 5 percent .  Ef fect ive root ing
depth  is  l0  to  20  inches  (25 .4  tb  50 .8cm) .  Runof f  i s  med ium,  and the_
hazard  o f  water  e ros ion  is  modera te .  The hazard  o f  so i l  b lowing  is  s l igh t .

Th is  un i t  i s  used  as  range land  and  fo r  w i ld l i f e  hab i ta t .

Th is  un i t  i s  i n  Capab i l  i t y  Subc lass  V I Is ,  non i r r iga ted .

and s i  de  s ' lopes .  Bru i  n  Po i  n t ,  B  j  shop R i  dge '
and  Gooseneck  R idge .  S lopes  a rg .1ong  and

8,700 fee t  (2 ,438 to  2 ,652cm) .  The average
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BRIBUTTE GRAVELLY SILTY CLAY LOM 3 TO 25 SLOPESERODED

Th is  Br ibu t te  so j l  i s  sha l low and  we l l  d ra ined .  I t  occurs  on  ro ]  
' l  
i ng  sha le

h i l l s  a t  e leva t ions  o f  5 ,700  to  5 ,950  fee t  (1 ,737  to  l ,B l4m) .  Th is  so i l
formed in res iduum der ived main ' ly  f rom shale.

The average annua l  p rec ip i ta t ion  is  6  to  9  inches  (1p .2  to  22 .9cn) -  Mean
annua l  a i i  tempera t i r re  i i  47"  to  49"F  (8 .3 :  to  9 .4oC) ,  mean annua l  so i l
tempera ture  is '49"  to  5 l "F  (9 , . | "  to  lO.6"C) ,  and the  average f reeze- f ree
sea ion  is  1 ' |5  to  

. |40  
days .  

'Th is  
so i l  occurs  eas t  o f  C leve land and west  o f

Cedar Mountain.  Slopes are 3 to 25 percent  and occur on a l l  aspects.  They
are short  in  length and cohcave-convex ' in  shape.

present  vegeta t ion  is  dominant ly  s i l versca le  sa l tweed,  wedge lea f  Nut ta l l
sa l tbush,  ga l le ta ,  and deser t  t rumpet .

In  a  representa t ive  pro f i le  the  sur face  
' l  
ayer is -weak led  grave l l y .  s i lqy

c lay  lo im about  2  in fhes  (5cm)  tn ick .  The under ly i lg  Jayef  i s  weak red
c1a !  loam under la in  by  sha le  a t  a  dep th  o f  abou t  B  inches  (20 .3cm) .^  So i l
c racks  6  inches  ( l s .Z lm)  deep and 1  inch  (2 .5cm)  w ide  occur  every  12  to  1B
inches  (30 .4  to  45 .7cm)  on  r idge  tops .

Permeab i l i t y  i s  s low.
( . | .3  to  B .9cm)  above

Ava i lab le  wa te r  capac i t y  i s  abou t  0 .5  to  3 .5  inches
the  sha le .  Water  subp ly  capac i ty  i s  about  

. | .0  
to  3"5

inches  (Z .S t ;  B .9cm) .  0 rgan ic  mat te r  coh ten t  in  the  sur fage layer^ is .very
low.  E i fec t i ve  roo t ' ing  OeFt f r  i s  about  5  to  20  inches  (12 '7  to  50 .Bcm) .
Sur face  runof f  i s  rap ' id  and eros ion  hazard  is  h ' i  gh ._  The Eros ion  Cond i t ion
Class  is  rnodera te-  3 .  Smal l  rock  and p lan t  pede i ta ls  occur  in  we l l  de f ined
f low pat terns.

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent i  a1 p l  ant  conmuni ty  i  s  about  35 percent-  perenn' ia ' l  g lSsses ,  -20
percbnt  fo rbs  ind  4S percent -shrubs .  Impor tan t  p lan ts  ? r9  ga l lg tu :  Ind ian
i " i cegrass ,  bo t t lebrush squ i r re l ta i l ,  ha i ry  g fgma,_deser t  t rump€t , - Ind ian-
wheal ,  Si  i  verscal  e sal  tweed ,  wedgel  eaf  tUui tat  t  sa l  tbush,  other  sal  tbushes,
gray mo' l1y and sagebrush.

prac t ices  fo r  ma in ta in ing  or  improv ing  vegeta t ion  inc lude a .p lanned sys tem
of grazing,  graz ' ing for  [ f re proper peFceni  of  p1 ant  use'  and good water
d i  s t r i  bu t j  on .

Th is  so i l  i s  i n  Capab i l  i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  C lay  D34 ,
eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  c layey ,  montmor i l l on i t i c  ( ca lca reous) ,  mes ic ,
shal  low Typic Torr ior thents.

A representat ive pedon of  Br ibut te gravel ' ly  s i l ty  g lay lqu1,-1 to-  25 Pgr-
cent  s lopes,  eroded,  was in mapping"uni i  f i rz ,  i ;  loc l ted 2,599 tgg!^(762n)
no i t t  anh- r ,soo  fee i  (+szm)  we i t  o i  the  SE corner  o f  Sec t ion  16 ,  T ITS '
n f f f  (Pho to  No ,  &  Coord .  l -39 ,  G-10)  i s  used  to  represen t  th i s  so i l .
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A1 - -0  to  2  inches  (o  to  5cm) ;  weak  red  (2 .q IR  5 /? )  g rave l  l y  s i l t y  c la { .1oam,

* .at  
- .e i  

(z.s i i i -s f t j  *hen m6ist ;  moderate f ine granular  st ructure;  sof t '
; ; ; t  t r i au te ,  s t i cky ,  p las t i c  few very  f i ne .a ld  f i ne  roo ts : ' 20  percen t  g rave l

and 5 per. .n[  cobb]b oh the sur face;  moderate ly calcareous'  carbonates are

d isseminated ;  s l iong tv  a lka l ine  (pH 9 .0)  abrup t  smooth  boundary .

c1 - -2  to  B  . inches  (5  to  20 .3cm) ;  weak  red  (2 .5yR 5 /2 )  c lay  loam,  weak  red

i i .  s in 
-s l i  

)  * r , .n moi  s t ;  massi  ve i  hard ,  f r i  abl  e,  s t  j  cky,  p l  ast ' ic ;  f  ew very

f ine  and f ine  roo ts l  .o*on  very  f ine  pores ;5  percent  g rave l  and 5  percent

cobb les ;  modera ie ly  ca lcareous ,  carbonates  are  d issemin i ted ;  very  s t rong ly

a lka l ine  (pH 9 .2 ) ;  ab rup t  wavy  boundary .

CZr - -8  to  15  ' inches  (20 .3  to  38 . l  cm)  ;  weathered sha l  e '

Range in  charac ter is t i cs  no t  de termined fo r  th is  so i l  '  except  depth .  to -sha le
r inges  f rom 5  to  ZO inches  (12 .7  to  50 .Bcm) .  The c lay  conten t  in  the  C
hor izon  ' i s  more  than 35  Percent .

V i I I  57



CG VERY GRAVELLY FINE SANDY LOAM 1 TO 8 PERCENT SLOPESERODED

This CG soi l  is  very deep and somewhat
d issec ted  a l luv ia l  fans  a t  e leva t ions
Th is  so i l  fo rmed in  a l luv ium der ived

excess ive ly  d ra ined.  I t  occurs  on
o f  4 ,100  to -6 ,000  fee t  ( . | ,250  to  1 ,829m) .

mai  n ly  f rom sandstone and shal  e.

a long the  west  s ide  o f
a l I  aspec ts .  They

The average annua l  p rec ip i ta t ion  is  6  to  B  inches  ( . |5 .2
annua l  a i i  tempera tu re  i s  48o  to  52"F  (8 .9o  to  1 l ' l oC) ,
pera ture  is  50o to  54"F  ( . |0 ' to  12 .2oC) ,  and the  average
is  120 to  165 days .  Th is  so i l  occurs  a t  the  foo t  o f  the
Horse Canyon south to the Green River ,  a long the Green
ence wi th Range Creek,  to the town of  Green River ,  and
Cedar Mountain.  Slopes are I  to B percent  and occur on
are medium in 

' length 
and s ingle to concave ' in  shape.

to  20 .3cm) .  Mean
mean annual  soi l  tem-

fredze-free season
Book Cl i f fs  f rom

River  f rom i ts  conf lu -

Present vegetat ' i  on ' is domi nantly shadscal e, ga1 I eta , I  ndi an r i  cegrass '  rag-
weed,  hdl  ogeton,  and gl  obemal  I  ow.

In a representat ive prof i le  the sur face layel  is_pa1e PtoH Yer.y.gravel  1y
i ine  sahOy loam abou t  4  inches  (10 .Zcm)  th ick .  The  subso i l  i s  ] l gh !
ye1 ' low ish  

brown very  g rave l l y  loam about  4  jnches  (10 .2cm) .  th ick .  The sub-
itratum is very palb Srown very gravel ' ly loam and very cobbly f ine sandy
I oam to depth bt OO i nches ( tS2cil) or m-ore . Secondary carbonate accumul ati on
occurs  a t  a  depth  o f  about  I  inches  (20 .3cm) .

Permeab i l i t y  i s  modera te ' l y  rap id .  Ava i lab le
to  5 .0  inches  (9 .5  to  12 .7cn)  to  a  depth  o f
supp ly ing  capac i t y  i s  abou t  2 .5  to  4  inches
content  in  the sur face layer is  very low.
60  inches  ( l52cm) .  Sur face  runo f f  i s  s low
The Eros ion  Cond i t ion  C lass  is  modera te-47 .
by  gu l l i es  abou t  15  to  30  fee t  (4 .6  to  9 .1m)
( 61 to 122m) i  nterval s .  Much of the acti  ve
runof f  water  f rom surrounding areas of  Rock

Thi  s  soi ' l  i  s  used for  rangel  and and wi  I  d]  i  fe

water  capaci  tY i  s  about  3.75
60 inches  (152cm) .  The water
(6 .3  to  10 .Zcm) .  Organ ' i c  mat te r

Ef fect i  ve root ing dePth is  about
and erosion hazard is  moderate.

The mapp ing  un i t  i s  d ' i ssec ted
deep at about 2A0 to 400-foot

gu l l y  e ros jon  is  enhanced bY
outcrop and Badland.

hab' i ta t .

The po ten t ia l  p lan t  conmuni ty  i s  about  40  percent  g rasses ,  20  percent . fo rbs '
and 40 percent  shrubs.  Important  p lants are gal1eta,  hai ry g lary?,  Indian
r icegrass,  sand dropseed,  desert  t rumpet,  g lobemal  low, wooly _Indianwheat ,
Dougl as rabbi tbrush , Tomey Mormon-tea , shadscal e and winterfat.
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prac t jces  needed fo r  improv ing  or  ma in ta in jnc l  veEeta t ion  inc lude nroper
season o f  u1B,  g raz ing  fo r  p roper  amounts  o f  p lan t  use ,  a  p lanned sys tem
of  g raz ing ,  and  good  wate r  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Ie ,  non ' i r r i ga ted ;  Deser t  Loam D34
eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  loamy-ske ]e ta l  ,  f i i xed ,  mes ic  Typ ic  Ca lc io r th ids .

A representat ive pedon of  CG very gravel ly  f ine sandy. loam.,  1 t9 B percent
s lopes,  eroded was descr ibed neal  Green River  at_g Poi l ! - .about  2 '000 feet

i6 i f f i j  
'nor ih 

of  the St , t  corner Sect ion 17,  T20S, Rl6E SLBM. (Photo No.  &
Coord .  6 -35 ,  I -14 ) .

A l - -0  to  4  inches  (0  to  t0 .Zcm) ;  pa le  b rown (10YR 6 /3 )_very  g rave ' l  1y  l l n .
sandy I oam, bro*n (t  ovn Sft) when' moi st;  weak medium pl alY structure that
A l - -0  to  4  inches
sandy I oam, bro*n (t  ovn Sft) when' moi st;  weak medium pl alY structure that
par t l  to  wea i  t i ne 'g ranu la r i  so f t ,  f r i ab le ,  nons t l cky ,  s ' l  i gh t l y  p ' l as ! i . ;
iew very  i ine ,  f ine l  and med iu*  roo ts ;  cornmon_very  f ine , . f ine  and med ium
pores;  io  per ient  g"uu*t ,  7 percent  cobbles,  l  peicent  s tones;  moderate ly
ca lcareous ,  carbonates  a ie  d isseminu i .o ;  modera ie ly  a lka l ine  (pH 8 .4)
abrupt smooth boundary

BZ- -4  to  g  inches  ( . l 0 .2  to  Z0 .3cm) ;  l i gh t  ye l low ish  b rown ( IOYR 6 /4 )  ve ry
gravel ly I  oam, yel i  owi sh brown ( f  Ovn Si q) wfren moi st;  moderate medi um sub-
ingu iu r "b locky  i t ruc tu re ;  very  hardo f r i iu ]e ,  s t i ckY,  p las t i c '  few vg fy
f i ne and mediirm roots ; .o*on very f i ne and fi ne , few medi um pores i 35
percent  g rave l ,  l0  pe icent  cobb le i ;  modera te ly  ca lcareous ,  carbonates  are
d issemina ted ;  i t rong ty  a lka l ine  (pH 8 .6 ) ;  c lea r  smooth  boundary .

Ctca- -8  to  ZA inches  (20 .3  to  50 .Bcm) ;  very  pa le  b rown (10YR 7  /3 ) -  YeIy
grave l ] y  loam,  pa le  b iown ( fOVn 6 /3 ) 'when  i ro i s t ;  mass ive ;  ha rd ,  f r i ab le ,
nons t icky ,  s i ig i l t t y  p las t i c ;  few u . "y  i ine  and i ine  roo ts ,  few f ine  and
medium p-oies;  5O pbrtent  gr ivel  ,  15 Fercent  s tones;  s t rongly calcareous'
ca rbona tes  a re  d issemina ted  and  ve jned ;  s t rong ly  a lka l ine  (pH B 'B) ;  c lea r
smooth boundary.

Cz- -20  to  60  inches  (50 .B to  I52cm) ;  very  pa le  b rown ( lOYR 7 lq ) .very .cobb ly
f  jne- runoy  loamo pa le  Urown- (  jOtR 6 i  g )  

- * " r ' ' . i t  
mo is t ;  mass ive ;  hard ,  f r iq l le '

nons t icky- ,  s i igh t iy  p las t i c ;  few very ' f ine  roo ts ;  25  percent  g rave l ,  l5
peicent  l6uute i ,  5-pbrcent  s tones;  s l rongly calcareous'  carbonates are
d issemina ted ;  modera te ly  a lka l ine  (pH 8 .2 ) .

The A hor izon  ranges f rom 3  to  5  inches  (7 .6  to  12 .7cn)  th ick '

The B hor izon  ranges f rom 3  to  6  inches  (7 .6  to , l5 .2cm)  t f r i c t<  and ' i s  very
gravel ly  loam or very gravel ly  uery- i ine 'sandy loam wi i r r  35 percent  rock

fragments.

V I I I  59



The C hor i zon  has  hue  o f  10YR or  2 .5Y,  va lue  o f
3 or  4.  I t  ranges f rom very cobbly f ine sandy
to extremely gravel ly  sandy loam wi th 40 to 70
C hor izon  is  modera te ly  o r  s t rong ly  ca lcareous
a l  ka l  i  ne .

6 or 7 dry and chroma of
I oam to very gravel ' lY I oam
percent  rock f ragments.  The
and js  rnoderate ly or  s t rongly
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o
CHILTON VERY STONY FINE SANDY LOAM, LOL.I  RAINFALL, ]5 TO 30 PERCENT
SLOPES, ERODED

This  very  deep and somewhat  excess ive ly  d ra jned so i l  i s  on  d issec ted  a l -
luv ia l  fans  and fan  te r races .  I t  i s  in  the  v ic in j ty  o f  Ch ' imney Rock ,
Horse Canyon,  Hiawatha,  Hunt ington Canyon,  and Green River .  I t  formed in
a l luv ium 

-and 
g ' lac ia l  ou twash der ived  dominant ly  f rom sandstone and sha le .

S lopes  are  med ium to  long and convex .  The present  vegeta t ton ' i s  ma in ly
jun jF€p,  p inyon,  Mormon tea ,  and pr ick lypear .  E leva t ion  is  5 '500 to
7 ,100 feet  (1,67 6 to 2,  164m) .  The average annual  preci  p ' i ta t i  on i  s  about
B to  12  inches  (20 .3  to  30 .5cnr ) ,  the  mean annua l  a i r  tempera ture  is  44"  to
47" t  (6 .7"  to  8 .3 'C) ,  and the  average f reeze- f ree  season is  100 to  130 days .

Typ ica l l y ,  the  sur face  layer  i s  l igh t  ye l low ish  brown very  s tony  f jne
sandy loam 1  inch  (2 .5cm)  th ick .  The under ly i t rg  mater ia l  i s  l igh t  b rown
cobb ly  f ine  sandy  loam about  10  inches  (25 .4cm)  th ick .  The nex t  layer  to
a  depth  o f  60  inches  (152cm)  or  more  is  l igh t  b rown and l igh t  ye l low jsh
brown very cobb'ly f i ne sandy I oam

Permeab i l i t y  o f  th i s  Ch i l ton  so i l  i s  modera te ly  rap id .  Ava i lab le  wa te r
capac i t y ,  to  a  dep th  o f  60  jnches  (152cm) ,  i s  abou t  3 .0  to  5 .5  ' i nches
(7 .6  to  13 .9cm) .  Wate r  supp ly ing  capac i t y  i s  4  to  6  inches  (10 ,2  to
15.2cm).  The organic matter  content  of  the sur face layer is  1 to 3 per-
cent .  Ef fect i  ve root i  ng depth i  s  60 i  nches (  152cm) or  more.  Runof f  _ i  s
rap id ,  and the  hazard  o f  water  e ros ion  is  h igh .  The hazard  Of  so i l  b low-
ing  i s  s l i gh t .

Thi  s  uni  t  ' is  used for  woodl  and,  rangel  and o and wi  I  d l  i  fe  habi  tat .

The  Ch i l ton  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted .
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CHILTON EXTREMELY BOULDERY FINE SANDY LOAM, LOI^I RAINFALL' 3 TO 20
PERCENT SLOPES, ERODED

Th is  ve ry  deep  and  we l l  d ra ined  so i l  i s  on  d jssec ted  a l luv ia l  fans  and

fan  te r races .  I t  i s  j n  the  v i c in i t y  o f  Horse  Canyon .  I t  fo rmed in  a l -
fuv iJm and  g lac ia l  ou twash  der i ved  iominan t l y  f rom sands tone  and  sha le .
S lopes  are  i led ium in  length  and convex .  They  face  south ,  eas t  a ld  wgs l '
The  p resen t  vege ia t ion  ' i  ;  ma in ly  iu ! iPer l -n jnyon ,  Mormon. tea ,  and  p r i ck ly -
pear ' .  E leva t i6n  i s  5 ,300  to  O, iOO fee t  ( : l  , 61S^ to  1 ,859m) ,  The  average
innuat  p . . . ip i iu t ion  i r  about  g  to  r i  tn i r r6s  (22 .9  to  27 .9cm)  '  the  mean

annua l  a i r  tempera tu re  i s  45o  to  47 'F  (7 .2o  to  8 .3 "C)  and  the  average
f reeze- f ree  season is  115 to  11C days .

Typ ica l l y ,  the  sur face  
' layer  

i s  pa le  b rown ex t remely -bou ldery  f jne  sandy
loam 3  inche i  t z .6cm)  th i l k .  The  under l y ing  mgte r ia l  i s  pa le  b rown very
uou ioerv  iunov 'c1ay  ioam 2 l  i nches  (53 ,3 tm) - th ick .  The  nex t  layer  to  a
a .p1 ' -o?  oo  i i c [ . i "  ( i s in l l -o r  *o . .  i i  l i gh t ' ye l low ish  brown verv  cobb lv
sandy c lay  loam.

permeab i l i t y  o f  th i s  Ch i l ton  so i l  i s  modera te .  Ava j lab le  wa te r  capac ' i t y '

to  a  dep th  
-o f  

60  inches  ( iSZ . * i ,  i s  abou t  5 .0  to  6 .0  inches  (1? ' l  to  
r

i s . i . * i i  
-  

w . t . ,  supp ly ing  capac i t y  i i  +  to  6  ' i nches  (10 .2  to  l5 .2cm)  The

organ. ic  matter  content  o i  thb sur tace layer is  I  to  3 percent .  Ef fect ive
ro6 i ing  depth  is  60  inc t re t - ( i s i im)  o r  n lo ie .  Runof f  i s  med jum,  and the

hazard  o f  wa te r  e ros ion  i s  modera te .  The  hazard  o f  so i l  b low ing  i s  s l i gh t '

Th is  un i t  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t '

The  Ch i l ton  so i l  i s  j n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted .
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CHIPETA SILTY CLAY LOAM 3 TO B PERCENT SLOPES, ERODED

Th is  Ch ipe ta  so f l  i s  sha l low and  we l l  d ra ined .  I t  occurs  on  sha le  h ' i  l l s
a t  e leva t ions  o f  4 ,000  to  6 ,000  fee t  (1 ,2 . |9  to  1 ,829m) .  Th js  so i l  fo rmed
in  res iduum der ived  main ly  f rom sha le .

The  average  annua l  p rec ip i ta t ion  i s  6  to  B  inches  (1 ! t2  to  30 .3cm) .  Mean
annua l  a i i  tempera tu re  i ;48"  to  52"F  (8 ,9 ' to  . |1 .1 "C) ,  mean annua l  so i l
temperature is '50o to 54oF ( . |0 '  to  12.?oC),  and the average f reeze-f ree
season is  120 to 160 days.  This soi l  occurs near the t^ loodside area and
the town of  Green River .  Slopes are 3 to I  percent  and occur on a l l  as-
pects.  They are short  and medium in length ind convex in shape.

Present  vegetat i  on ' is  domi nant l  y  mat sal  tbush ,  g l  obemal  1ow, Indi  an r i  ce-
grass ,  deser t  t rumpet  and b ig  wh i te  as ter .

In a representat ive prof i le  the sur face layer is  pale brown s i l ty  c la.v
loam abbut  I  inch  (2 .5cm)  th jck .  The under ly ing  layer  i s_pa ' le  b rown
si 1ty cl ay I oam about 6 inches ( 15.2cm) th j  ck. The next 1aye.r ' i  s g.ray-
ish  6rown-s i l t y  c lay  Joam over ly ing  weathered sha le  a ta  depth  o f  bbout  15
inches  (38 .1cmj .  fh is  so i l  i s  modera te ly  a f fec ted  by  sa l t .

Permeab i l i t y  i s  s low.  Ava i lab le  wa te r  capac i t y  i s  abou t  2 .0  to  3 .0  inches
(5 to 7.6cm) above the shale.  The water  supply ing capaci ty  is  about  2 to
3  inches  (5 ' to  7 .6cm) .  Organ ic  mat te r  con tbn t  in  the  sur face  layer  i s
very  low.  E f fec t i ve ' roo t i ig  depth  is  about  I0  to  20  inches  (25 : !  to
5O.bcmj .  Sur face  runof f  i s " rap id  and eros ion  hazard  is  h igh .  The Eros ion
Cond i t ion  C lass  is  modera te-47 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The po ten t ia l  p lan t  communi ty  i s  about  ?0  percent  g ras !9s :  15-percent .
forbs,  and G5 percent  shrubs- .  Important  p iants are gal leta,  Indian r ice-
g"ur i ,  su i inu  * i tA .y . ,  annua l  e r iogonums,  even ing  pr imrose,  mat  sa l tbush '
Nut ta l l  sa l tbush and shadsca le .

pract ices needed to improve or  mainta in the vegetat ion inc lude th. -  proper
amount of  p lant  use,  the proper season of  use,  a p lanned system of  graz-
ing  and good water  d is t r ibu t ion .

Th is  so i l  i s ' i n  Capab ' i  l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Sha l low
Shal  e ,  D34 ecol  og ' ica l  s i  te  .

Taxonomic  c lass i f i ca t ion  i s  a  c layey ,  m ixed  (ca lca reous) ,  mes ic ,  sha l lowo
Typi c Torui orthents.

A  representa t jve  pedon o f  Ch ipe ta  s i l t y  c lay  loamr  3 . !o  S ,percent  s lopes ,
eroded was descr ibed 4 .s  n t i i . i - i .2km)"sout i r  and 6  mi les  (9 .6km)- !e : t  o f
the  town o f  Green R iver ;3 ,000 iee t  (914m)  south  and 500 fee t  (1S? l l  eas t
o f  the  NhJ corner  o f  sec i lon  33 ,  Tz lS ,  n rs i  (photo  No.  &  Coord  -  2 -139;  K-17)  '
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A1- -0  to  I  i nch  (0  to  2 .5cm) ;  pa le  b rown (10YR 6 /3 )  s i l t y -c1ay  loam,

; ;# [ io in ' ;7; l 'wr ' .n *oir t i  
-moderate 

medjum subangu]ar .blo-ckv structure
r  t  r - - - - J  - C : . . -  ^ + . i ^ 1 , . )

; ; ; l"p)r i i" t i '  i l r ; i l  
'u.rv 

coarse granu] ar; sl  i  sht lv hlF , f i  rm, st i  ckv '
I  f  ^ . .  J : - ^  h A 6 A - .  1 n  r r ^ v

pi. i t i r ; " i .n"u.w-i ine-rbots;  many very. f ine ana few f ine pores; l0 per-
) :  -  ^ ^ - . 1  -  - * a A .  r n n r l a v t r t

l jfii"#;r;il ffi;rii.iv' ;;i;;;il-;, iuiuonit.r are disseminated; moderatelv
a lka l ine  (pH 8 .4) ;  abrup t  smooth  boundary '

C l - - l  to  4  inches
brown (1OYR 5 /3)
parts to moderate
very f ine roots;
a re  d isseminated ;

c2- -4  to  7  inches  (10 .2  to  17 .Bcm) ;  pa le  b rown.  (10yR ^g /3 )  s i l t y  c la .y  loam'

;;;;Trfi"uroil"tioyil ' siVl when moi it; '*aisi ve; -hird, fi rm, verv sti ckv '
-  - c :  - ^  ^ A s A -  .  - n d a r . r f  o l  v  f  A

; i ; t i i l t" to*iroi ' i . rv-?ir l .  roots; .or*on-ve.y' f ine-porg:;-moderatelv cal-
- - 1 . ,  - ' l l , - 1 i n a  1 , . 1 1  O  a \ '

:;;:;.::: !#ffi1.i: i 'ur. ' di sseminated; very itrongtv al t<il ine (pH e'a) ;
clear  smooth boundarY.

c3- -  7  to  rb  inches ( r7 .8  to  38.1cm);  gray ish.brown (2 .5Y.5 /2)  - t i t !y  c lay
' ^ A  f - i  r h l  a

i ; ; ; , 'auir 'gr i ; i i r ' "nio*n-t i .sV-i l i l ' *n.n i roist ;  ma:sive; hard fr iable'
-  ^ r -  ^  . C  ̂ . . ,  r ' ^ h r r  f  i n a  n / i

,ffi iv;"biultii,".o*;;"r;;i-fi;e-;nJ i.w ,rin9 roots; rew verv rine pores;
l  - -  - - 1 ^ - r - ^ A . r -  ^ r r . F r n n a . F O C

i; 
';; ' is'i l i l;;i 

roTt"rn;i;" rrigil.rli ; moderatel v cal caregus , carbonates
r \  -  - - - 1 . . ^ 1  - * a n * h  h n r r n d al0  to  15 percent  sof t  sha ' le  f ragments ;  moc lera te  ty  ca lcare9ut  '  Lo I  t rur rc rus

are disseminated; very sir .ongty"Jtk; i ine-(pH g.ai ;  gradual smooth boundary'

C4r - -15  inches  (38 .1cm) ;  wea thered  sha le '

Depth to weathered shale ranges f rom 10 to 2A inches (25 '4 to 50 '8cm)

(2 .5  to  10 .2cm) ;  pa le  b rown (10YR 9 /3 )  s i t t y  c lay  loam,

wh.n moi st;  moderate coarse ppi smati c structure that

very  coarse  p i i tV ;  hard ,  f i rm,  very  s t i cky ,  P las t ic ;  few

many Very f ine pores;  moderate ly calcareous'  carbonates
s t rong ly  a t [ i f ln .  (pH B.B) ;  abrup t  smooth  boundary '

The A hor jzon  has  hue o f  ]QYR or  2 .5Y0 va lue  o f  5
and chroma is  1 to 3.  Gravel  content  ranges f "9*
A :hor i zon  i s  I  to  4  inches  (2 .5  to  l0 .2cm)  th i ck -

or  6 d"y,  4 or  5 moj  s t
0 to 1 0 Percent. The

The c  hor i zon  has  hue  o f  5y ,  2 .5y  o r  10yR,  va lue  o f  5  0 r  6  d ry ,  3 . to .5 -

mois t  and chroma o f  r  to  3 .  I t  i s  s i i i v  i ruv  loam,  s i l t y  c lay  and sha ly

i i l iv  i luy loam wi th 35 to 50 percent  c iay.  sof t  shale f ragments range

from 0 to 35 percent and hard fragments iiom 0 to 1 0 percent ' The C

hop izon ranges f rom 12 to  19  inch |s  (30 .5  to  48 .3cm)  '
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ERODEDCOMODORE VERY STONY V

is  sha l low and sOmewhat  excess ive ly  d ra ined '  I t  occurs
a t  e ' f  eva t ion i -o i -O,eOO to  8 , . |00  feb t  (2 ,073 to  2 ,469m) .
co l luv ium der ived  main ly  f rom sandstone.

The  average  annua l  p rec ' ip i ta t ion  i s  16  to  18  inches  (40 .6  to  45 .7cm) .  Mean

annuar  a i r  te*pera t i r re  i ;  43o  to  45oF,  (6 ,1"  to  7 .?oc) ,  mean annua l  so i l

tempera ture  i i ' 4So to  47"F  (7 .2"  to  B .3oC) ,  and the  average f reeze- f ree

Thi s Comodore soi I
on  mounta in  s loPes
Th is  so i l  fo rmed in

season is  50
Book C l  i  f f s .

to  70  days .  Th is  so i l  occurs  nor th  o f  t l |e l l ing ton  a long the
Slopes i re 50 to 60 percent  and occur on northwest  and east

aspec ts .  They  are  long in  length  and convex  in  shape.

present  vegeta t ion  is  dominant ly  Doug las  f i r ,  Sa l ina  w i ld rye ,  snowbef fy '
serv iceber ry  and b ig  sagebrush.

In  a  representa t jve  pro f i le  the  sur face  luyg t  i s -very  $u t | .g ray ish
very stony u.ry f i  ne sandy I oam about 4 i  nlhes ( I  0. Zcm) thi c k. The
lyi irg laylr is"very dark 

-grayish 
br9w1 vgry 9glUty Yery f ine sandy

over iy in -g  sands tone a t  a  iep i f r  o f  14 ' inches  (35 .6cm) .

brown
under-

I oam

permeab i l i t y  i s  modera te ly  rap id .  Ava i lab le  water  capac i ty  i s  about  2 .4
i; ; i l ; ;-  t5gmi above the sa"ndstone. water supplyi lg capaci tv i  s about 3 to 5
i ; ; i l ;  ( t :6 ' t ; -  7z. l r i ) .  grgani  c  matter  contbnt  i  n  the sur face-1aver i l
rnodera te .  E f fec t i ve  roo t ing  d .p th  i ; -about  10  to  20  inches  (25 .4-  to .50 'Bcm)  '

Sur face  runof f  i s  rap id  and-ero i ion  hazard  is  h igh .  T l " .Eros ion  Cond i t ion
C ' lass  is  modera te-F9.  So i i  and sur face  l j t te r  rn5vement  i s  apparent  in ,we l l
de f ined f low pat te rns .  Gu11y eros ion  is  l im i ted  to  smal l  w ide ly  spaced
gul  f  ies fed by wel ' l  def i  ned r i  I  I  s  .

Th is  so i l  i s  used  fo r  range land  and  w i ld l j f e  hab i ta t .

The potent ia l  p lant  comrnuni ty  is  about  20 percel !  grasses'  I  percent  forbs '
z0 percent  snr i ru i  and 55 per lent  t rees.  About  85 percent .of  the t rees are

in l ind  Doug las  f i r .  0 the i l - t r * . i  o f  the  s i te  a re  U lah  iun iP€F,  Rocky  Mounta in

iun ip . . ,  p inyon p ine ,  b ig too th  map]* ,  Gambel  gak  and wh i te  f i r '  Impor tan t
u . . ' . r - . , | ' : ' . . r

undei^st6rv piant l  are el I  sedge, i lender wheatgr lss:  Nevada bluegrass'
-  . - 1 . : - ^  . -e ' l s v ' r v v ' J  ' , ; ; ; ; " . - ' ; ^ ; ; "  -  

; . 4 ^  r ' , r r r e b u i r  s '  S a l i n a  w i l d r y emounta in  junegrass ,  nodd ' ing  b iomegrass '  b luebunch wheatgras :
-  . . i . t l  - ^ ' ^ - - i , . m

; ; f f i ; l ,ol- l i i ; ; ;- ioui; i ; ; ; ; ; ; ; i l" i ;  irpine, sfrowy soldeneve, wird seranium'
-  - . ^ : - ^  . - . : 1 ' l

ililht ;Xi 
'*orniu 

i n "il h;;;;i , 
-;;;u 

i..u.tw , 
' 
inqwueiiv , . Oregon srape , wi I d

curyant, Owari *upl .  ,  . io.rbery , and cu-r ' i  1 eaf mountai n mahogany -

The s i te is  producing very poor commercia ' l  t imber that  would be very d i f f i -

cu]  t  to  harv ls i .  s idpes are so steep and forage product ion so low that  the

s i te  i s  o f  u . i v  l i t t l ! - va lue  fo r  l i vbs tock .  P i in ; ipa1  use  i s  fo r  w i ld l i f e

hab i  ta t .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non im iga ted ;  Wood land  Doug las

F i r  E47  eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  loamy-ske le ta l ,  m ixed  L i th i c  Cryoboro l l s '
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A reprelentat ive pedon of  Comodore very stony very f ine sandy loam, 50 to
60 percent  s lopes ,
l ' |e l  l  i  ngton;  2, . |  00

eroded,  was descr ibed in  DugoUt .Creek  nor theas t  o f
fee t  (O+Om) eas t  and 2 ,300 fee t  (70 . |m)  south  o f  the
23 ,  T l4S,  R lzE  (Pho to  No .  &  Coord .  4 -100-A ,  B- . |3 ) .

Nl^l
corner of  Sect ion

A l  1 - -0  to  4 ' i nches  (O to  10 .2cm) ;  ve ry  dark  g ray ish  b rown (10YR 3 /2 )  ve ry
stony very f ine sandy loam, very dark brown ( lOYR 2/2)  when moist ;  weak f ine
granu ' la r  s t ruc tu re ;  so f t ,  f r i ab le ,  s l  i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  common
very  f ine ,  f ine ,  med ium and coarse  roo ts ;  few very  f ine  and f ine  pores ;  15
percent  gravel  

"  
25 percent  cobble and 2A percent  s tones;  noncalcareous;

mi1d1y  a lka l ine  (pH 7 .4 ) ;  c lea r  smooth  boundary .

A12- -4  to  14  inches  (10 .2  to  36 .6cm) ;  very  dark  g ray ish  brown
very cobbly very f i  ne sandy I oarn, very dark brown ( I  OYR 2/2)
weak  f ine  g ranu la r  s t ruc tu re ;  so f t ,  f r i ab le ,  s ' l i gh t l y  s t i cky ,

(  l  oYR 3/?)
when moi st ;
s1 i  ght ly

p)ast ic ;  conxnon very f ine,  f ineo medium and coarse roots;  few
pores ;  l5  percent  g rave ' l  and  30  percent  cobb le ;  nonca lcareous ;
l i ne  (pH 7 .4 ) ;  ab rup t  wavy  boundary .

R- -14  +  inches  (35 .6+cm) ;  f rac tu red  sands tone.

very fi ne
mi  1d1y  a l  ka-

Depth  to  sands tone is  l0  to  2A inches  (25 .4  to  50 .Bcm) .  The range in  o ther
charac ter is t i cs  o f  th is  so i l  has  no t  been de termined.

o
VI I I  66



DI C0BBLY LOAM, 30 T0 50 PERCENT SLoP.ES, ER0DEQ

Th is  D I  so i l  i s  ve ry  deep  and  we l l  d ra ined .  . I t  occurs  on  mounta in  s ide
s lopes  a t  e leva t ion i  o f  7 ,500  to  8 , . |00  fee t  (2 ,286  to  2 ,469m) .  Th js  so i l
fo rmed in  a l luv ium and co l  luv ium der ived  ma ' in ly  f rom sandstone.

The  average  annua l  p rec ip i ta t ion  i s  l4  to  18  inches  (35 .6  to  45 .7cm) . . -Mean
annua l  a iF  tempera t i r re  i s  43"  to  45oF (6 . . |o  to  7 .?oC) ,  mean annua l  so i l  tem-
perature is  45o to 47"F (7 .2"  to 8.3oC),  and the average f reeze-f ree season
is  50  to  70  days .  Th is  so i l  occurs  in  the  Book C l i f f  a reas  nor theas t  o f
Pr ice.  S ' lopes are 30 to 50 percent  and occur on north,  east  or  west  aspects '
They are medium in length and convex in shape.

Present  vegetat ion is  dominant ly  serv iceberry,  snowberry,  b i rchleaf  mountain
mahogany,  Sa l ina  w i ' ld rye ,  e lk  sedge and s lender  wheatgrass .

In a representat ive prof i le  the sur face layer is  dark grayish brown cobbly
loam abbut  5  inches  ( l2 .7cm)  th ick .  The subso i l  i s  g ray ish  brown loam about
10  inches  (?5 .4cm)  th ick .  ' i he  

subs t ra tum is  l igh t  g ray  s i l t y  c lay  loam and
s i l t  loam to  a  depth  o f  60  inches  ( lS2cm)  or  more .

Permeab i l i t y  i s  modera te ly  s low,  Ava i lab le  water  capac i ty  i s  about  9  to  l l
i  nches (22.b to 27 .9cm) a-bove a depth of 60 i  nches ( l52cm) . Water supp]y-
ing  capac i ty  i s  about  B  to  12  inches  (20 .3  to  30 .Scm) .  0 rgan ic  mat te r
content  in  the sur face layer is  moderate.  Ef fect ive root ing depth is
greater  than 60 inches ( l -52cm).  Surface runof f  is  medium and erosion hazard
is  h igh .  The Eros ion  Cond i t ion  C lass  is  modera te-43 .  Sur face  so i l  '  I i t te r
and rock movement is  apparent  in  wel l  def ined f low pat terns.  Sf  i .ght  pedes-
ta l l ing  a lso  occurs  jn  the  f low pat te rns .  Sorne r i l l s  a re  in  ev idence a t
in f requent  in te rva ls  over  10  fee t  (3m) .

Th is  so i l  i s  used  fo r  range land ,  w i ld l i f e  hab i ta t  and  rec rea t ion .

The potent ia l  p ' lant  cornnuni ty  is  about  40 percent  grassel  , -? percent  forbs
and bS percent ' shrubs .  Impo i ' tan t  p lan ts  a re  bu l lg rass '  Sa. l ina  w i ld rye '
b l  uebunbh wheatgrass,  muttongrass,  Nevada bluegrass,  s lender wheatgrass '
pra i r ie  junegrais,  western wheatgrass,  hawksbeard,  locowged'  pelgtemon'
sego l i l t ,  b i rch lea f  mounta in  ma[ogany,  Wyoming b ig  sagebrush,  b ]ack  sage-
brush,  yel lowbrush,  serv iceberry and snowberry.

Practi  ces needed to ma j nta' i  n ol improve the vegetati  on i  ncl ude graz i .ng use
dur ing the proper season,  a p lannei  grazing system, and good water  d is-
t r i  bu t i  on .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Ie ,  non i r r iga ted ;  Mounta in  Loam (Shrub)
E47 ecol ogi ca I s i te.

Taxonomic  c lass i f i ca t ion  is  f ine-1oamy,  mixed Typ ic  Hap loboro l l s .

A representat ive pedon of  DI  cobbly loam, 30 to 50 percent  s19P9s,  eroded,
was descr ibed on book Cl i f fs  nor th-of  Sunnysidel  

. | ,b00 feet  (549m) west
and 600 fee t  ( . |83m)  south  o f  the  NE cornef  o f  S6c t ion  4 ,  T14S,  R l  3E.
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Al - -0  to  S  inches  (0  to  l2 .7cm) ;  da rk  g ray ish  b rown ( l0YR 4 /2 )  cobb ly  loam,
very  dark  g ray ish  brown ( lOYR 3 /2)  when mois t ;  weak f ine  granu lar  s t ruc tu re ;
sof i ,  f r i  a5l  e- ,  s1 i  ght ly  s t i  cky,  Sl  i  ght ly_ p l  ast i  c ;  cor f fnon vely f  i  ne and f  i  ne
roots;  cor f fnon-very- f in-e and f ine poies;  l5  percent  grqvel  , . '15 percent-cobbles
and  some s tones ;  i l i gh t l y  ca lca reous ;  modera te ly  a lka l ine  (pH 8 .0 ) ;  c lea r
smooth boundary.

B2- -5  to  l5  inches  (12 .7  to  38 . lcm) ;  g ray ish  brown ( IOYR 5 /2)  loar -n ,  very  dark
grayish brown ( loyR 3/2)  when moist ;  moderate medium subangular  b ' locky st ruc-
iu r l ;  s l i gh ly  hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  p las t i c ;  common very  f i ne ,  f i ne
few mediur i  a-na coaise roots;  comfron very f ine, . f ine and medium pores;_5 per- ,
cen t  g rave l ;  s l igh ly  ca lcareous ;  modera ie ' l y  a lka l ine  (pH 8 .2) ;  g radua ' l  smooth
boundary.

C l - - . | s  to  34  inches  (38 . . |  to  86 .4cm) ;  f i gh t  g ray  (10YR 7 /2 )  s i l t y  c luy  loam,
l igh t  ye t low ish  brown (1OYR 6 /4)  when mois t ;  weak f ine  subangu lar .b locky
st iuct-ure;  hard,  f i rm,  st icky,  p last jc ;  common very f ine,  f ine and few medium
and coarse roots ;  cof lrnon very- f  i  ne, f  i  ne and medi uin pores; moderately_ cal car-
eous,  carbonates are d i  ssemi"nated;  s t rongly a l  kal  ine (  pH 8.6)  ;  gradual  smooth
boundary.

C2--34 to
ye l low ish
p1  as t i  c  ;

moderate ly calcareous,  carbonates are d iSseminated;

60  inches  (86 .4  to  152cm) ;  l j gh t  g ray  (10YR 7 /2 )
brown ( lOYR 6/  4)  when npi  s t ;  massi  ve I  hard,  f  i  rm,

few f ine and med.ium roots; few very f ine and f ine

s i l t  l oam,  l i gh t
s I  ' i gh t l y  s t i  ckY,

pores;  5 percent
s t rong ly  a lka-gravel ;  modera

l ine  (pH 8 .8 ) .

The range ' in  character is t ics has not  been determined for  th is  soi l .
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DK COBBLY LOAM 30 TO 50 PERCENT SLOPES

Th is  DK so j l  i s  ve ry  deep  and  we l l  d ra ined .  I t  occurs  on  mounta in  s ide
r iop . i  u i  e leva t ion i  o f  i , 500  io  8 , . |00  fee t  (2 ,?86  to  2 ,469m) .  Th is  so i l
io i ineA i  n a l  I  uv ' ium and col  I  uv i  um der i  ved majn1y f  rom sandstone.

The average annua l  p rec i  p , i ta t ion  j  s  14  to  18  inches  (  35 .  6  to  45 .7  cm)  .  Mean
annua l  a i r  tempera t i r re  i ;  43o  to  45oF (6 . . |o  to  7 .?oc) ,  mean annua l  so i l  tem-
pe i i tu r .  i s  4Sb to  47oF (7 .2"  to  8 .3"C) ,  un !  t f ' e  average f reeze- f ree  season
is  50  to  70  days .  Th is  io i l  occurs  in ' the  Book  C l i f f s  nor theas t  o f  P r i ce
and north of  S-unnyside.  Slopes are 30 to 50 percent  and occur on north,
eas t  and west  aspbc ts .  They  are  med ium to  lohg in  length  and convex  in  shape.

present  vegetat i  on i  s  dom' inant ly  Dougl  as f  i  r ,  serv ' icebef fy ,  snowberry,  e l  k
sedge,  and mounta in  junegrass .

In a representat ive prof i le  the sur face 
' l  
ayer  is_brown. cobbly loam about  2

in . r ' . t  i scm)  t f r t ck .  
'The 

subso i l  i s  b rown ind  ye l low ish  brown loam and c lay
loam abdut  g  inches  (22 .9cm)  th ick .  The upper  subs t ra tum is  PaJe brown
si i iv  i r iv  I  oam about  24 i  n i r re i  (60.9cm) th i  ck.  The I  ower substratum i  s
pa le  b rown very  s tony  s i l t y  c iav ' lo im- i6  a  aep i l r  o f  60  inches  (152cm)  or
more .

permeab i ' l  i t y  i s  modera te ly  s low.  Ava i lab le  water  capac i - ty^ ts  about  7 .5  to
9 .  0  i  nches  ( r  g .0  6 -  z i :g . i t ) -  auoue a  depth  o f  60  i  nches  (1  52cm)  .  t r {a te r
iupp ly jng . ipu . i t v  i i  abou l  B  to  12  inches  (20 .3  to  30 .4cm) .  Organ ic  mat te r
cohte i r t  in  the  sur face  layer  i s  modera te .  E f fec t i ve  roo t ing  depth . is
g i .u ie r  than 60  inches  ( t "S icm) .  Sur face  runof f  i s  med ium and eros ion  haz-
I rd  i s  modera te .  The  Eros ion  Cond i t ion  C lass  i s  s f  i gh t -36 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ' ia ' l  p1 ant  communi ty is  about  20 percent  grasses,  !  percent  forbs,
2A percent  shrubs and 55 pertent  t rees.  About  85 percent .of  thg t rees.  are
in lhnd Doug las  f i r .  0 ther  t rees  o f  the  s i te  a re  Utah  iun iP€ l^ ,  Rocky  Moun-
ta in  jun ipEr ,  p ' inyon p ine ,  b ig too th  map1e,  Gambel  oak  and wh i te  f i r .
Impor lan t 'unde ls tb ry  i tan is  a ie  e lk  sebge,  s lender  wheatgrgss ,  Nevada-b lue-
grass ,  mounta in  jun"egrass ,  nodd ing  bromegrass ,  b l  uebunch wheatgrass ,  Sa l ina
i l i ta rye ,  go ldenr6d,  i t te r ,  Lou is i ina  sagewor t ,  lup ine ,  showy go ldeneye '
* i  f  a "geiai i  um, bi r ihl  eaf mounta i  n ma hoginy , servi cebetfy, -showberfY, Oregon
g"up. , -wi io- l r r runi ,  J*ur i  * lp ie,  etaeiuei iy ,  and cur l lbaf  mountain mahogany.

Th js  s i te ' i s  p roduc ing  very  poor  commerc ia l  t imber  tha t  wou ld  be  very  d i f f i -
cu l t  to  r rarvei t .  s lo[es are so t t . .p  and forage product ion so low that  the

s i te  i s  o f  ve ry  l i t t l b  va lue  fo r  l i ves tock .  P i in t ipa l  l and  use  i s  fo r  w i ld -
l i f e  hab i ta t .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Ie ,  non i r r iga ted ;  l ^ lood land  Dou91 as
F i r  E47 eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  is  f ine-1oamy,  mjxed Typ ic  Cryochrepts .
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A representat ive pedon of  DK cobbly loam, 30 to 50 pergg! !  s lopes wal
desc i^ ibed on  Book 'C l j f f s  nor th  o f  Sunnys ide ;400 fee t  (122m)  west  and 800
feet  Qaan) south of  the NE corner of  Sect i  on 5,  T l4S,  Rl  3E.

01- -1 /2  inch  to  0  ( . l .3  to  0cm) ;  par t l y  decomposed need ' les ,  tw igs  and grass .

A l - -0  to  2  inches  (0  to  5cm) ;  b rown (1OYR 4 /3)  cobb ly  loam,  dark  b rown (10YR
3/3)  when mois t ;  weak th in  p la ty  s t ruc tu re  tha t  par ts  to  weak f ine  granu lar ;
s ' l  ' i gh t ' l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t ' i cky ,  s l i gh t l y  p las t i c i few f ine  and
medium roots;  conmon very f ine,-  f ine aha medium pores;  l0  percent  gravel ,
20  percent  cobb les  and 5  percent  s tones ;  s l igh t ly  ca lcareous ;  mi ld ly  a lka-
l i ne  (pH 7 .4 ) ;  ab rup t  smooth  boundary .

821- -2  to  7  inches  (5  to  l7 .Bcm) ;  b rown ( IOYR 5 /3)  loam,  dark  g ray ish  brown
(1OYR 4 /2)  when mois t ;  modera te  coarse  subangu lar  b locky  s t ruc tu re ;  s ' l  igh t ly
hard ,  f i rm,  s t ' i cky ,  p las t i c l  few f ine  and med ium roo ts ;  common very . f ine  and
f ine -pores ;  5  per l6n i  g rave i ;  s l i gh t l y  ca lca reous ;  m i ld l y  a lka l ine  (pH 7 .6 ) ;
c lear  snpoth boundary.

822- -7  to  l l  inches  ( . |7 .8  to  28cm) ;  ye l low ish  brown ( l0YR 5 /4)  c lay  loam,
dark  b rown (1OYR 4 /3)  when mois t ;  modera te  med ium subangu lar  b locky  s t ruc-
tu re ;  hard ,  f i rm,  s t i cky ,  p las t i c ;  conrnon very  f ine ,  f ine  and med ium roo ts l
common very  f ine  and f ihe  pores ;5  percent  g rave l ;  modera te ly  ca lcareous '
modera te ly  a lka l ine  (pH 8 .0) ;  c lear  wavy  boundary .

C1- -11  to  26  inches  (28  to  66cm) ;  pa le  b rown ( l0YR 6 /3 )  s i l t y  c lg .y  loam,C l - -11  to  26  inches  (28  to  66cm) ;  pa ' l  e  b rown ( lOYR 6 /31  s ' l  l t y  c l9 .y  l9a
ye l low ish  brown ( lOYR 5 /4)  when mois t ;  modera te  f ine  subangu lar  b locky
structure;  hard,  f  i  rm, st ' icky,  p l  ast ic ;  few f i  ne,  medi  um and coarse roots ;
few very  f ine  and f ine  pores ; -modera te ly  ca lcareous ;  modera te ly  a lka l jnerew  ve ry  T rne  ano  r rne  po res ;  mc
(pH 8 .0 ) ;  c l  ea r  smoo th  boundary .

CZca- -26  to  35  inches  (OO to  Bgcm) ;  pa le  b rown ( IOYR 6 /3)  s i ] t y  c lay  loam,
brown ( lOYR 5 /3 )  when  mo is t ;  mass ive ;  ha rd ,  f i rm,  s t i cky ,  p las t ' i c ;  few f ine
and medium roots;  few very f ine and f jne pores;  5 percent  grave' l  ;  s t rongly
ca lcareous  carbonates  are-  in  ve ins  and sa l t  masses ;  modera te ly  a lka l ine
(pH 8 .4) ;  c lear  smooth  boundary .

C3ca- -35  to  60  inches  (89  to  l52cm)  ;  pa le  b rown (10YR 6 /3)  very  s tony  9 ' i  l t y
c lay  loam,  b rown ( tOYR 5 /3 )  when  mo is t ;  mass jve ;  ha rd ,  f i rm,  s t i cky r -p las t i c ;
fevr  f ine and medjum roots;  few very f ine pores i  20 percent  gravel  ,  20 Per-
cent  cobb le  and l5  percent  s tone;  i t rong ly  ca lcareous ,  carbonates  are  in
ve ins  and  so f t  masses ;  modera te ' l y  a l  ka l  i nb  (pH 8 .4 ) .

The range in character is t ics for  th js  soi l  has not  been determined-
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EA VERY COBBLY LOAM 3 TO 8 PERCENT SLOPESERODED

Th is  EA so i l  i s  modera te ly  deep  and  we l l  d ra ' i ned .  I t  occurs  on  a l luv ia l
fans  a t  e leva t ions  o f  s ,4bo  to  5 ,600  fee t  ( t ,6+o  to  1 ,707m) .  Th is  so i l
fo rmed in  a l luv ium der i ved  ma in ly  f rom sands tone  and  res iduum f rom sha le -

The  average  annua l  p rec ip i ta t ion  i s  6  to  B  inches  ( I5 .2  to  20 .3cm) .  Mean
annua l  a i i  tempera t l re  i l  4Bo  to  51"F  (8 .9o  to  10 .6 'C) ,  mean annua l  _so i l
tempera tu re  i s '50o  to  53 'F  ( t0 ' to  I ! .7 "C) ,  and  the  average  f reeze- f ree
season i  s  120 to 150 days.  Thi  s  soi  I  occurs southwest  of  East  Carbon
C' i ty ,  near Icelander Crbek,  and north of  the l , loodside area.  Slopes are
3  to  B  percent  and occur  on  nor th ,  sou th  o  and eas t  aspec ts .  They  are
med ium in  

' l  
eng th  and  undu la t ing  in  shape .

Present  vegeta t i  on  i  s  domi  nant ly  shadscaJ  e ,  gd l  I  e ta  ,  Ind ' ian  buckwheat ,
p r i ck lypear ,  as te r ,  deser t  s t i ckseed .

In  a  represen ta t i ve  p ro f i l e  the  su r face  1a-ver  i s ' l  i gh t  b rown ish  g ra .y .u9 .y
cobb ly  ioam abou t  3  inches  (7 .6cm)  th j ck .  The  under l y ing  lay " f  i s  l i gh t
brownish  gray  very  cobb ly  c iay  loam about  B  inches  (20 .3cm)  th ick .  The
nex t ' l  aye i  i i  l i gh t  b row i r i sh  b .uy  cobb ly  s i l t y  c lay  loam tha t ' i  s  under -
la in  by  sha le  a t  a  dep th  o f  39  inches  (99 .1cm) .

Permeab i ' l  i t y  i s  s low.  Ava i lab le  wa te r  capac i t y  i s  abou t  2 .5  to  3 .75
inches  (6 .5  to  9 .5cm)  above  the  sha le .  The  wate r  supp ' l y ing  capac i t y  j s

about  2  to  3  inches  (5  to  7 .6cm) .  Organ ic  mat te r  con ten t  in  the  sur face' l  
ayer  i s ,ver .y  lo rn , .  E f fec t i ve  roo t " ing  depth  is  about  30  to  40  inches

(76 .2  to  101 ' .6cm) .  Sur face  runo f f  i a  med ium and  e ros ion  hazard  ' i  s  h ' i gh .
The  Eros ion  Cond i t ion  C lass  i s  modera te -50 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The po ten t ia l  p lan t  communi ty  i s  about  40  percent  g ra : les ,  20  percent
fo rbs  and 40  percent  shrubs .  Impor tan t  p1  an ts  a re  ga ' l  1e ta ,  ha i ry  g rama '
I  ndi  an r icegrass ,  bot t l  ebrush squ' i  r re l  ta j  I  ,  scar l  et  g l  obernal  I  ow ,  desert
t rumpet ,  woo ly  Ind ianwheato  shadsca le ,  o ther  sa l tbushes ,  w in te r fa t  and
To mey Mormon -tea .

P rac t i ces  needed  to  ma in ta in  0 r  improve  the  range  cond i t i on  inc lude  the
proper  amount  o f  p lan t  use ,  the  proper  season o f  use '  a  p lanned sys tem
of  g raz jng ,  and  good  wate r  d is t r ibu t ion .

Th is  so i l  i s  j n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted ;  Deser t  Loamy
Sha le  D34  eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  f i ne ,  m jxed  (ca lca reous) ,  mes ic  Typ ic
Tor r io r thents .

A rep resen ta t i ve  pedon  o f  EA  ve ry  cobb ' l y  1oam,
e roded  was  desc r i bed  3  m j I es  (a .Bkm)  sou th  and
Eas t  Ca rbon  C j t y ;  j , 500  f ee t  ( 457m)  sou th  and

3 to  B  percen t  s lopes ,
4  m i les  (6 .akm)  wes t  o f

5000 fee t  ( l  523m)  west  o f
the NE corner  Sect i  on 21 ,  T l  55 ,  R l  3E (Photo  l ' lo  .

VI I  71

& Coord  .  2 - l  36-A,  K-7)



Al--0 to 3 jnches (0 to 7.6cm);  
' ! tg! ' r t  brownjsh graY l10.Yl-6. /?)  very

Conuiv- io im," ; l ; [  s i . t !sh brown ( tOYR 4/2)  wlen moist ;  weak th in p lat .v
s t ruc ture ;  so f t ,  f r i  ab l  e ,  s f  ign t ' iV  s t i  cky ,  s1  i  gh t ly  p l  as t ' i c  ;  few very

f ine  and f ine  roo ts ;  .o* *on  u . rv  ? in .  ve i i cu la i  po ies ;  ?0  percent  g rave l ,

20  percent  cobb les ,  and 5  percent  s tones ;  modera te ly  ga lcareous '  car -

bonates  are  d isseminated ;  f ioO. tu te l t  i t t i t i n *  (pH B.4) ;  abrup t  smooth

boundary.

A12--3 to I  I  i  nches (7 .6 to 27 .ecn) ;  I  t  g!!  browni sh sraY {l0l l ,9l l l^uttv
;ffi i; ; i.y' t ouil ',-iuil 'griyi sr, n.own (10$ 4/z) when rnoi st; moderate

^ ' l - - 8 : ^ .  S ^ . . r  t r a r t t  f i n

:;ili ;;;il'iXl"'itil;iril;' 'ortl' ii'*, iti ckY ,' p1 asti c ; few verv ri ne
;;i;; ;;";;;i ;ir;-;o-iin. pot.t; 15 percent gravel , 40. ry:::il^l?bl]3l:
b;; ; ; .n i"r iJn"r, t ;  *oo.r i tu jv-. l l  careous , .  carbonates are di  ssemi nated; strong-

l y '  a1  ka l  ine  (pH 8 .6)  ;  c l  ear  smooth  boundary '

C1- -11  to  35  inches  (27  .g  to  88 .9cm)  ;  I  i gh t  .b rown i l l ' .  g rSy  (2  '5Y  6 /2 )
cobb ly  s i l t y  c lay  lo im,  dark  g ray ish-brown (2 .5Y 4 /2)  when.mois t ;  weak
medi um suuanguii ; .  bl  ocl iy structure part i  ng to moderate medi um -granul ar;
s l igh t ly  hard ,  u* ty  f i rmo s t i ckY,  p ias t i c ;  few very  f ine  } ! " td  f ine  roo ts ;
few"ver!  f ine-por" i ;  l5  percent  gravel ,  and l0 per lent  cobbles;  moderate ly
cal  careous '  carbonates a i^e d i  sset i  nui t i ;  moderale ly  a l  kal  i  ne (  pH 8 'a)  ;
clear smooth boundary.

c2 - -35  to  39  inches  (BB ' .9  to  99 . l cm) ;  l i gh t  b rown ish  g lay  (2 .5Y 6 /2 ) .
cobb ly  s i l t y  c lay  loam,  Out t  g ray ish  

-b rowi  
(2 .5Y 4 /?)  when mois t ;  weak

medium subangulai blocl iy structure part ing to moderate coarse granu' l  ar i

s l i gh t l y  har i , ' u . t y  i t t * ,  s t i ckY,  p ias t i c ;  few very  f i ne  qnd  f ine  roo ts '

common very  f ine  ana few f ine  pbre i ;15  percent  g rave l  and, l0  percent -

cobbles;  moder i ie ly  calcareous' ,  carbonates are d isseminated;  moderate ly
a lka l ine  (pH 8 .4 ) ;  ab rup t  smooth  boundary '

C3r - -39  jnches  (99 . l cm) ;  wea thered  sha le .

Depth to shale ranges f rom 30 to 40 inches

The A hor izon has hue of  2.5Y or  l0YR. Rock f ragment ranges f rom 35 to

50 percent .  The A hor izon  is  modera te ly  a lka l ine  or  s t rong ly  a lka l ine '

The C hor j  zon has hue of  2.5Y or  l  CYR, va ' lue of  4 to 6 dry,  and chroma
of 2 to 4. Rock fragmenti range from 20 to 35 percent: .  Tlt  C horizon
' i s  modera te ly  a t ta l i i e  o "  s t ro ig ly  a lka l ine ,  and  i s  s1 igh t l y  ca lca reous
or  modera te ly  ca lcareous .
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EM cobbl .y  f ine sand I  oam, 3 to 20 Percent  s l  opes ,  eroded

Th is  EM so i l  i s  sha l low and somewhat  excess ive ly  d ra ined.

Slopes are 3 to ZO percent  and occur on east  and west  aspects.  They are

shor t  in  leng th  and concave in  shape.

present  vegeta t ion  is  dominant ly  ga ' l  1e ta ,  phace l ia ,  p r ick lypear ,  shad-

sca le ,  and lambsquar te r .  .

In a representatj ve profi l  e the . surface. layer-i s vet{ Pll:-bf: l-t?:blv
i lr; ;;ft;-i;;-;;; , i '  i  i^.r'.t- ( sim) thi ck-. The underlvi ng I aver i s

r  -  t 1 ? t  r ^ - \  + L i ^ 1 ,|  |  l l g  J q l t u J  I

pal e brown very stony runoy a!ri ' loam about 5 I nc!91..( ]1:1.T1^ll]15;y € l l g  L , l L t t l l l  I

The next I ayer i s 
'l 
i ght urbwni si-t gt:ay yer.y stony cl ay I oam underl ai n by

Th is  so i l  i s

The potent ia l
forbs and 40
ga1 ' le ta ,  ta l  l
I  nd i  anwheat ,

vegeta t ive  cover  inc lude a
proper percent  of  Plant  use'

noni rr i  gated; Desert Shal I  ow

mi xed (ca] careous ) ,  mesi c o

sha le  i t  a  iep th  o f  i bou t  13  inches  (33cm) .

permeabi l i ty  is  moderate.  Avai : labre water  capaci ty  is  about  2 inches

ia i l i -uuou." th.  shale.  The water  suppiytng chpaci ly  is  about  2 inches

(5cm).  Organic matter  .oni .n i  in  th; ' t i , t i i . .  iaygr  is .very low'  Ef fect ive

ioo t ing  Oept f r  i s  about  fO to  20  inches  (25 '1 .  to .50 '8cm) '  Sur face  run-

o f f  i s  med ium and eros ion  hazard  js  r r lgh .  The Eros ion  Cond i t ion  C lass

i s moderate-4l , i loderate movement of ioi 1 , coarse fragments and surface

l i t te r  i s  apparent .

used fo r  range land and w i ld l i fe  hab i ta t '

p lant  conrnuni ty  is  about  45-percent  g la:?es '  15 percent

pEti.nt- shtubs .- Important p1i, t t l t  are Indi an r i  cegrass '
" i"opiu.O , U'tue grama, gioUgmal' low, desert trumpet. ' .  desert

shadscale,  * lnt6 i i i t '  6 t i l (  sagebiush and Torrey Mormon-tea '

Prac t ices  fo r  improv ing  or  ma jn ta in ing  t l ' '
p l inned system qf  gr? l i lg ,  graz ' ing for  the
ind good water  d ' is t r ibut ion '

Th is  so i l  i s  ' i n  Capab i ' l  i t y  Subc lass  V I Is ,
Loam D34 eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  is  loamy-ske le ta ' | ,
shal l  ow Typi c Tori orthents.

A l - -0  to  2
I oam, brown
sof t ,  very
f ine  pores ;
carbonates

A representative pedon of EM cobbly f ine sandy 1oam, 3 to 20 percent

s lopes ,  e roded is  in .mapp ing  un i t  EME2 io ia tea  3  mi l 'es  (a .8km)  south

and l0 mites- irolrrrr l  * ! t t  of  Green niu.r ;  1, !00 feet (+szm) lgut!- . -
; i l  i lzi io' i . . i ' i ied;i west of the * coin6r ot section 27, Tzls' Rl4E
5LBM (photo No. & coord." i - i ig;  i - t i  is useo to represent this soi l .

inches (0 to 5cm);  very pa ' le  brown ( IOYR 7/4)-cobbly f ine sandy' i io i I  
iTgi-* ten'moist1 moderate coarse granular structure;

fri abl e , sf i ghii' sti cfi' I conrnon medi um roots ; medi um very

l5 percent g;Jr l f  inO i  6 percent cobbles; s l  ight ' ly calcareous '
are d isseminated;  s t rongiy 'u i l i i in t  (pH g 'a) ;  ibrupt  smooth
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Cl- -Z  to  7  inches  (5  to  17 .Bcm) ;  pa le  b rown ( tOyn 6 /3)  ex t reme ' ly  s tony
sandy c lay  Ioam,  dark  ye l low ish  brown (10YR 4 /4)  when mois t ;  modera te
medi-um subangul  ar  b l  ocky st ructures;  s1 i  ght ' ly  hard,  V€ry f  r  j  abl  e,  s t i  cky '
s l igh t ly  p la i t i c ;  many very  f ine ,  common f ine  roo ts ;  common very  f ine
por6s ;  2O'  percent  grave' l  ,  15 percent  cobbl  es and 30 percent  s tones;
i i i g f , [ f  V  .b lcar .ous ,  carbonates  are  d isseminated ;  s t rong ly  a lka l  ine  (pH
8.8 ) ;  c lea r  smooth  boundary .

C2- -7  to  13  inches  (17 .8  to  33cm)  ;  l i gh t  b rown ish  gray  (10YR 6 /2)  very  s tony
c ' f  ay  loam;  pa le  b rown (10YR 6 /3)  when mois t ;  mass ive ;  s l igh t ly  hard  l t i -
ab lb ,  S t icky ,  p las t j c ;  cor f fnon very  f ine  roo ts ;  few very  f ine  pores ;  3q
percent  g rave l ,  10  percent  cobb les  and 20  percent  s tones i  s l !Ohpty  9a1-
careous ,  ca rbona tes  a re  d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  c ' l ea r
smooth boundary.

C3r - -13  inches  (33cm) ;  wea thered  sha le .

Depth  to  weathered sha le  ranges  f rom 10 to  20  jnches  (25 .4  to  50 .8cm) .
The range in  o ther  charac ter is t i c  fo r  th is  so i l  has  no t  been de termined.
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GLENBERG VERY FINE SANDY LOAM 3 TO 6 PERCENT SLOPES

This  G lenberg  so i l  i s  very deep and we l l -d ra ined.  I t  occurs  on  near ly  leve l
f l  oors and temaces at  e l  evat ions of  5 '  500 to 6,900and  gen t l y  s lop ing  va l1ey

fee t  ( l ,676  to  2 , . |03m) .
sands tone and sha le .

Th is  so i  1  fo rmed in  a l  I  uv ium der ived  main ly  f rom

The average annua l  p rec ip i ta t ion  is  l0  to  12  inches  (25 .4  to  30 .5cm) .  Mean
annua l  a i r  tempera ture  is  47"  to  49oF (8 .3"  to  9 .4oC) ,  mean annua l  so i l  tem-
pera ture  is  49"  to  5 l "F  (9 .4" to  . |0 .6"C) ,  

and the  average f reeze- f ree  season
is  l l 5  to  

. |40  
days .  Th is  so i l  occurs  in  the  v i c in i t y  o f  H iawatha  and ' in  sma l l

areas near East  Carbon Ci ty ,  Horse Canyon and Cedar Mountain.  Slopes are 3
to  6  percent  and occur  on  a l l  aspec ts .  They  are  long in  length  and s ing le  in
shape .

Present  vegeta t ion  is  dominant ' l y  b ig  sagebrush,  b lue  grama,  bu l lg rass ,  g rease-
wood,  founr ing sal tbush and globemal low.

In a representat ive prof i le  the sur face layer is  pale brown very f ine sandy
loam about  4 ' inches  ( tO,2cm)  th ick .  The under ly ing  layers  a re  pq le  b rown
and brown very f ine sandy loam and loam to a depth-of  60 inches ( lS2cm) or
more.

Permeab i l i t y  i s  modera te .  Ava i lab le  wa te r  capac i t y  i s  abou t  7 .0  to  J0 .0
inches  ( . |7 .8  to  25 .4cm)  to  a  depth  o f  60  inches  ( l52cm) .  The water  supp ly ing
capac i ty  i s  about  6  to  7  inches  (15 .2  to  17 .Bcm) .  Organ ic  mat te r  con ten t  in
the sur iace layer is  very low. Ef fect ive root ing deplh is  60 inches (152cm)
or more.  Surface runof f  is  s low and erosion hazard is  moderate.  The Erosion
Cond i t ion  C lass  i s  s l  i gh t -34 .

Th is  so i l  i s  used fo r  range land,  w i ld l j fe  hab i ta t  and recrea t ion .

The potent ia l  p ' lant  communi ty is  about  50 percent  perennia l  grasses,  I5 per-
cent  forbs,  and 35 percent  shrubs.  Important  p lants are Indian r icegrass '
ga1 le ta ,  b lue  grama,  Sa l  ina  w i ld rye ,  need le  and th read,  g lobemal  1ow,  as ter ,
pa le  even ing  pr imrose,  locoweed,  shadsca le ,  fourw ing  sa l tbush,  w in te r fa t ,
b ig  sagebrush,  b lack  sagebrush and ye l lowbrush.

prac t ices  fo r  ma in ta in ing  or  improv ing  vegeta t ion  inc lude a  p lanned s .ys tem
of  g raz ing ,  g raz ing  fo r  p roper  percen l  o f  p lan t  use ,  and good water  d is t r i -
bu t i  on .

Seed. ing may be advisable i f  the p lant  communi ty shows much departure
from p6tent ia l  .  Seeding success may be at ta ' ined dur ing years of  average
or  above average prec ip i ta t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V Ie ,  non i r r iga ted ;  Semideser t  Loam
(Sagebrush)  D34  eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  coarse-1oamy,  m ixed  (ca lca reous) ,  mes ic  Us t i c
Tor r i f l  uvents .
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A representat ive pedon of  Glenberg very f ine sandy loam, 3 to 7 percent
s ' lopes was descr i  bed 2 mi  I  es (3.zkm) southeast  of  Hi  awatha;  600 feet  (  I  B3m)
nort l r  and 2,600 feet  (792n) west  of  the SE corner of  Sect ion I  ,  T165,  RBE
(Photo  No .  &  Coord .  2 -83 ,  J -5 ) .

A1- -0  to  4  inches  (O to  l0 .2cm) ;  pa le  b rown ( l0YR 6 /3 )  ve ry  f i ne  sandy  loam,
very dark grayish brown ( IOYR 3/2)  when moist ;  weak medium granular  s t ruc-
tu re ;  so f t ,  very  f r iab le ,  s l igh t ly  s t i cky ,  nonp las t ic ;  common very  f ine  and
medi  urn roots ;  s t rongly cal  careous ,  carbonates are d i  ssemi nated;  s t rong' ly
a lka l ine  (pH 8 .6) ;  abrup t  smooth  boundary .  .

C l - -4  to  l0  inches  ( . |0 .2  to  25 .4cm) ;  pa le
loam,  dark  g ray ish  brown ( lOYR 4 /2)  when
nonst ' icky,  nonplast ic ;  common very f ine,
ca lcareous ,  carbonates  are  d isseminated ;
wavy boundary.

brown ( 1 OYR 6/ 3) very fi ne sandy
mois t t  mass ive ;  so f t ,  ve ry  f r i ab leo
fi  ne and medi um roots; strongl y
modera te ly  a lka l ine  (pH 8"4 ) ;  ab rup t

Al  b-- l  0  to
4/ 3) when

14 inches  (25 .4  to  35 .6cm) ;  b rown (1OYR 5 /3)  loam,  dark  b rown ( IOYR
mois t ;  weak med ium subangu lar  b locky  s t ruc tu re ;  so f t ,  very  f r iab le ,

s t i cky ,  s1  igh t ly  p las t i c ;  conmon very  f ine ,  f ine  and med ium roo ts ;
pores;  pt rongly calcareous,  carbonates are d isseminated;  s t rongly
(pH 8.8) ;  abrupt .  wavy boundary.

s l  igh t ly  s t i ckyo  s l  igh t ly  p las t i c ;  conmon very  f ine  and f ine
f ine  pores ;  s t rong ly  ca lcareous ,  carbonates  are  in  ve ins ;  s t rong-
(pH 9 .0 ) .  

-

C2- -14  to  46  inches  (35 .6  to  l l6 .Bcm) ;  pa le  b rown ( IOYR 6 /3)  f ine  sandy  loam,
dark  b rown ( lOYR 4 /3)  when mois t , :  mass ive ;  so f t  very  f r iab le ,  nons t icky ,
nonplast ic ;  conmon very f ine and f ine roots;  common f ine pores;  th is  hor izon
conta ins  a  I  inch  (2 .5cm)  tn ic t  o rgan ic  layer ;  s t rong ly  ca lcareous ,  carbonates
are  d isseminated ;  s t rong ly  a lka l ine  (pH B.g) ;  c lear  smooth  boundary .

C3- -46  to  60  inches  (1 . |6 .8  to  l52cm) ;  pa le  b rown ( IOYR 6 /3)  loam,  dark  g ray-
ish  brown ( lOYR 4 /2)  when mois t ;  weak med ium subangu lar  b locky  s t ruc tu re ;

s  1  i  9h t1y
few fi ne
al  kal  i  ne

hard ,  f i  rm,
roots;,  many
1y  a l  ka l  i  ne

The  C hor i zon  has  hue  o f  7 .5YR,  IOYR
of  2  to  4 .  I t  i s  t yp ica l l y  loam bu t
The C hor izon  is  ma in ly  mass ive  bu t
b locky  s t ruc tu re .  I t  i s  s l igh t ly  to
to  s t rong ly  a l  ka l  ine .

The A hor izon  has  hue o f  l0YR and 2 .5Y va lue  o f  5  o r  6  d ry  and chroma o f  2
or  3.  I t  is  typica ' l  ly  very f ine sandy loam but  may inc lude f ine sandy loam
and loamy f ine  sand.  The A hor izon  is  s l igh t ly  to  s t rong ly  ca lcareous  and
modera te ly  to  s t rong ly  a lka l ine .  I t  i s  ?  [o  4 -  inches  (S- to  ] .0 .2cm)  th ick .

o r  2 .5Y,  va l  ue  o f  5
ranges to very f ine

may inc lude weak and
strongly calcareous

or 6 dry and chroma
and f ine sandy loam.
moderate subangular
and i  s moderately
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GLENTON FINE SANDY LOAM I TO 6 PERCENT SLOPES

Th is  G len ton  so i l  i s  ve ry  deep  and  we l l  d ra ined .  I t  occurs  on  a l luv ja l  fans
unO-u i t t . y  f l oo rs  a t  e le -va t io i r s  o f  4 ,000  to  5 ,600  fee t  ( . | ,219  to  1 ,707m) .
Th is  so i l - fo rmed in  a l luv jum der i ved  ma in ly  f rom sands tone  and  sha le .

The average annua l  p rec ip i ta t ion  is  6  to  8  inches  ( . |g ,2  to  20"3cm) .  Mean
annua l  a i i  tempera t l re  i i  48o  to  53oF (8 .9 "  to  l l . 7 "C) ,  mean annua l  so i l  tem-
p . r . i r r .  i s  50b to  55oF ( . |0 "  to  12 .8"C) ,  and the  ave lage. f reeze- f ree  season
is 

. ;35 
to 

. |65 
days.  Thi ;  soi l  occurs between Cedar Mountain and the Book

Cl i f fs  f rom 1^Ie l1 ington t ;  south of  the town of  Green River .  Slopes afe I  to
6  percent  and occu i  on  a l l  a ipec ts .  They  are  long in  length  and s ing le  in
shape.

present  vegeta t ion  is  dominant ly  ga l le ta ,  ha logeton ,  Russ ian  th is t le ,  Ind ian
r icegrass,  greasewood and shadscale.

In  a  representa t ive  pro f i le  the  sur face ' layer  i s  pa le .b rown f ine  sandy  loam
about  4  inche i  ( l0 .z fm)  th ick .  The under ly tng  layg l  i s  pa le  b rown and very

i l i ;  
-urown 

t oam'and f j  ne iunOy I oam to a dbpt6 of- 60 i  nches ( I  52cm) or more.

permeab i l i t y  i s  modera te .  Ava i lab le  water  cqpac i ty - i s  about  7 .5  to  l0  inches

t ig .0 - lo  zs .qcm)  io -a  depth  o f  60  inches  (152cm) .  T ! .  water  supp ly ing  capa-
i . i t y  i s  about  4  to  5  inches  (10 .2  to  l2 .7cm) .  .g rgpn ic  mat te r  con ten t  in  the
sur face  rave i  i s  very  low.  E f fec t i ve  ioo t ing  aep ih  ' i s .60  inches  ( I52cm)  or
more.  Surface runof f  is  sJow and erosion haiard is  moderate.  The Erosion
Cond i t ion  C lass  i s  s l i gh t -38 .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The potent ia l  p lant  conrmuni ty  ' i  s  about  40 percent  grasses ,  20 percent . forbs,
anO 40 percent 'shrubs.  Impoi tant  p lants urg gat leta,  hai ry g laryg '  Indian
picegrais ,  sand dropseed,  desert  t rumpet o g l .obemal  1 ow, wooly - Indi  anwheat ,
nougias r iUUttbrush,  Tor iey Mormon-te i ,  sh idscale and winter fat .

p rac t ices  needed fo r  improv ing  or  ma in ta in ing  vegeta t ion  inc lude.proper
season of  u ie, -grazing io i  p i6per amounts of-p1ai t  use,  a p lanned system of
gyaz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Ie ,  non i r r iga ted ;  Deser t  Loam 034
eco log ica l  s i  te .

Taxonomic  c lass i f i ca t jon  is  coarse- loamy,  mixed (ca lcareous) ,  mes ic  Typ ic
Torri  f I  uvents .

A representat ive pedon of  Glenton f ine sqndy loam, 1 to 9--p- t l tent .was de-

scr ibed 3 .S- ; i i . t ' (S .Of* l  iou tn-o t  WooOside ;  ? ,?OO fee t  (670m)  wqst . l ld
.1,800 

feet  tSqg* j  iout f ,  of  the NE .o"n.r  of -SeCt ion 33,  T l8S,  Rl4E (Photo

No.  &  Coord .  l -70 ,  H-5 ) .

A l - -0  to  4  inches  (0  to  10 .Zcm) ;  pa le  b rown ( l0YR 6 /3 )  f i ne  sandy_ loam,  dark
grayish brown ( iovn 4/z)  when i t6 i i t ;  moderate coarse subangular  b ' locky st ruc-

iur i ;  s l  i  ght ' ly  
'hard,  

f r i  abl  e,  s l  i  ght ly  s t i  cky,  s l  i  ght ly  p l  ast i  c ;  corTrmon very
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f  j  ne roots ;  cgrmon very f i  ne pores ; moderate' ly cal careous, carbonates are
d issemina ted ;  s t rong ly  a lka l ine  (pH B .B) ;  ab rup t  smooth  boundary .

C l - -4  to  lB  inches  ( . |0 .2  to  45 .7cm) ;  pa le  b rown (1OYR 6 /3 ) ' l oa rn ,  b rown ( lOYR
4/3)  when moist ;  moderate medium subangular  b locky st ructure;  sof t '  very
f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ' l y  p las t i c ;  common very  f ine  roo ts ;  common
very f ine pores;  moderate ly c i lcareous,  carbonates are d isseminated;  s t rong' ly
a lka l ine  (pH 9 .0 ) ;  c lea r  smooth  boundary .

Cz-- lB  to  34 i nches  (45 .7  to  86 .4cm) ;  very  pa le  b rown ( lQYR 7 /3)  f jne  sandy
( tgYR 5 /3)  when mois t ;  modera te  med ium subangu lar  b locky  s t ruc-
very f r i  abl e, s l  i  ghtly st i  ckyr sl  i  ghtly pl ast ' i  c; coff inon ver{ .
few very f ine pores;  moderate ly calcareous,  carbonates are d is-tew Vefy t ' l  ne pofes;  mooefa le ly  Gcl  I  sc l reuu> r  udr

modera te iy  a lka i ine  (pH 8 .0) ;  c lear  smooth  boundary .

I oam, brown
ture ;  so f t ,
f ine  roo ts ;
semi nated;

C4- -48  to  60  inches  ( . |2 . | .9  to  l52cm) ;  pa le  b rown
brown ( lOYR 5 /3)  when mois t ;  mass ive ;  so f t ,  very
s l igh t ly  p las t i c ;  few very  f ine  roo ts ;  few very
careous,  carbonates are d i  sseminated;  s t rongly

c3- -34  to  48  inches  (86 .4  to  l2 l  .9cm) ;  pa ' le  b rown (10YR 6 /3)  Ioam,  g ray ish
brown (1gYR 5/2 ' )  when moist ;  moderate medium subangular  b locky st ructure;
so f t ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few Ygry  f i ne . roo ts ;
few very ?tne pores;  moderaie ly  cai iareois,  Lai^bonates are d isseminatedl
modera te ly  a lka l ine  (pH 8 .2) ;  c1  ear  s r rpo th  boundary .

f ine sandy loam,
igh t l y  s t i cky '
moderately cal -
9 .0 ) .

The A hor izon  has  a  hue o f  IOYR or  7 .5YR,  va lue  o f  5  o r  6  d .y ,  and chroma
of  Z  to  4 .  I t  i s  typ fca l l y  f ine  sandy  loam but  ranges_to- loanr  and very  f ine
ianOy ioar .  The A 1tbr izon is  moderat-e ly  or  s t rongly a lkal ine and is  2 to 4
inches  (5  to  lo .Zcm)  th i ck .

The C hor jzon  has  a  hue o f  l0YR or  7 .5YR,  va lue  o f  5  to  7  d ry ,  and chroma
of  3  o r  4 .  I t  i s  typ ica l ' l y  loam and f ine  sandy  loam but  ranges  to  very  f ine
sandy loam.  The C hor izon- is  modera te ly  to  s t rong ' l y  a lka l ine .

( t  oYR 6/3)
f r iab le ,  s l

f ine pores;
a l  ka l  i ne  (pH
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s lopes  and toe  s lopes  a t  the  base
fee t  (1  ,61  5  to  I  ,676m)  .  Th i  s  so i  l

GREYBULL L0AM, 3 T0 B PERCENT SLgPES

This  Greybu ' l  I  so i l  i s  modera te l .y  deep a lq  we l l  d ra ined.  I t  occurs  on foot
5 ,500
from

sha le  and sands tone over  res iduum

to  20 .3cm) .  Mean
mean annual  soi  1 tem-

js  120  to  
. |50  

days .  Th js  so i l  occurs  in  the  v i c in i t y  o f
f reeze-f ree season
Mounds.  Sl  opes are

3 to B percent  and occur on south and west  aspects.  They are medium in length
and s ing le  to  s l  igh t ' l y  concave in  shape,

Present  vegetat i  on i  s  domi nant ly  Indi  an r icegrass ,  shadscal  e,  Russ i  an th i  s t ' le ,
w in te r fa t ,  ga11e ta ,  and  scar le t  g lobemal low.

In a representat ive prof i le  the sur face layer js  grayish brown loam about
3 i  nches (7.  6cm) th i  ck.  The under ly i  ng 

' layer  
i  s  grayi  sh brown l  oam under-

la in by weathered sha' l  e  at  a depth bf  anout  34 inches (86.4cm) .  The layer
be low about  19  inches  (4B.3cm)  is  about  25  percent  so f t  sha le  f ragments  tha t
s lake  in  wa te r .

o f  h i  I  I  s .  E l  eva t ions  a re  5 .300  to
fo rmed in  a l luv ium der i ved  ma in lY

der i  ved mai  n ' ly  f  rom shal  e.

The  average  annua l  p rec ip i ta t ion  i s  6  to  8  jnches  ( l ! .2
annua l  a i i  tempera tu re  i s  46"  to  4BoF (7 .8 "  to  B .goC) ,
pera ture  is  48o to  50oF (8 .9"  to  l0oC) ,  and the  average

Permeab i l i t y  i s  modera te .  Ava i lab le  water
inches  ( . | . | . 4  to  l5 .2cm)  above  the  sha le .
3  to  4 .  5  i  nches  (7  .6  to  I  I  .4cm)  .  Organ ic

capac i t y  i s  abou t  4 .5  to  6 .0
l l la ter  supply ing capaci tY is  about
matter  content  in  the sur face layer

is  very  low.  E f fec t i ve  roo t ' i  ng  depth  is  about  2A to  40  inches  (50 .8  t9
l0 l .6cm) .  Sur face  runof f  i s  med jum and eros ion  hazard  is  modera te .  The
Eros i  on Condi  t i  on Cl  as s i  s  s ' l  i  ght-  26.

Th is  so i l  i s  used  fo r  range land  and  w j ld l i f e  hab i ta t .

The potent ia l  p lant  communi ty is  about  40 percent  grasses,  20 percent  forbs,
and 40  percent  shrubs .  Impor tan t  p lan ts  a re  ga l le ta ,  ha i ry  g ramq,  Ind ian
r icegrass ,  sand dropseed,  deser t  t rumpet ,  g lobemal  low,  woo: ly  Ind ianwheat '
Doug las  rabb i tb rush ,  Tor rey  Mormon- tea ,  shadsca le  and w in te r fa t .

Prac t ices  needed fo r  improv ing  or  ma in ta in ing  vegeta t ion  inc lude.proper
season o f  use ,  g raz ing  fo r  p roper  amounts  o f  p lan t  use ,  a  p lanned sys tem
of  g raz ing ,  and  good  wate r  d is t r ibu t ion .

Th is  so i l  i s  ' i n  Capab i l i t y  Subc lass  V I Ie ,  hon i r r iga ted ;  Deser t  Loam D34
eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  f i ne - ' l oamyo mixed  (ca lca reous) ,  mes ic  Typ ic
Torr i  or thents .

A  representa t ive  pedon o f  Greybu l l  loam,  3  to  I  percent .s lopes  was descr ibed
near Mounds about  2,000 feet  (OtOm) north and 800 feet  (244m) east  of  the
St {  co rner  o f  Sec t ion  25 ,  T ' l  55 ,  R t t f  ,  SLBM (Pho to  No .  &  Coord .  1 -37 ,  C-16) .
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Al - -0  to  3  inches  (0  to  7 .6cm) ;  g ray ish  b rown (2 .5Y 5 /2 )  loam,  dark  g ray ish
uro*n ( i .  sy 4/  i )  wl ren moi  s t ;  weaf t  f i  ne granul  ar  s t ructure;  sof  t  ,  f  r j  abl  e,
i i i gh t i v  i t l c ' kv ,  p ta i t i c ;  f6w very  t ine ,  f ine ,  and med ium roo ts ;  modera te ly
ca lcareous ,  carbonates  ure  d isseminated I  modera te ly  a lka l ine  (pH 8 .2) ;  abrup t
smooth boundary.

C1- -3  to  l0  inches  (7 .6  to  25 .4cm) ;  g ray ish  b rown (2 .5Y 5 /? ) - loam,  dark
gray ish-brown ( i .Sv '4 /Z)  when mois t ; - rnogera le  med ium subangu lar  b locky  s t ruc-
[u " -e ;  ha rd ,  f r j ab ]e ,  S l igh t l y  s t i cky ,  p las t i c ;  few very  f i ne ,  f i ne , -and
medium roots;  cormon ver !  f ine and r ine,  few medium. pores; ,moderate ly_cal-
careous ,  carbonates  are  i i sseminated ;  modera te ly  a lka l ine  (pH 8 .4) ;  c lear
smooth boundary.

C2- - I0  to  l9  inches  (25 .4  to  48 .3cm)  ;  g ray ish  brown (2 .5Y 5 /2)  199* ' .  dark
grayish brown (Z.  by 4/Z)  when moist i  moAeiale medium subangular  b locky st ruc-
iu r6 ; -hard ,  f r iab ' le ,  s l  igh t ly  s t i cky ,  p las t i c ;  few ve fy  f ine  and f ine  roo ts ;
few f ine and mediu*-porei ;  m6derate iy fa lcareous,  carbbnates are d isseminated;
moderate ly a l  kal  ine (pH 8.4)  ;  c lear  smooth boundary.

C3- -19  to  34  jnches  (48 .3  to  B6 .4cm) ;  g ray ish  b rown (2 r5 I -5 /2 ) - log t :  da rk
gray ish  brown ( i .  sy  4 tz )  when mois t i -m iss ive ;  har ! ,  I t iab le ,  s l  igh t ly .  s t i ckY '

[f  ait ic; few uery f ine roots i  ?5 peicent soft shale_fr ' 'ggtnents; moderately
ca lcareous ,  carbonates  are-d is ieminated ;  s t rong ly  a lka ' l  ine  (pH 8 .6) ;  c lear
smooth boundary.

C4r--34 inches (86.4cnr)  ;  weathered shale.

40  inches  (50 .8  to  l0 l .6cm) .

been determined for  th is

The depth to weathered shale ranges from 2A to

The range in  o ther  charac ter is t i cs  has  no t  ye t
so i l .
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HAVERSON LOAM, HIGH RAINFALL, I  TO 5 PERCENT SAOPES

Th1 s very deep,  wel  I  dra i  ned soi  I  i  s  on a l  I  uv i  a l  fans and dra. i  nageways.  I t
i a  ioca t iO  in ' i r i ce  Canyon  and  in  the  Book  C l i f f s .  I t  fo rmed in  a l luv ium
deri ved domj nantly frorn- sandstone and shal e, Sl opes - are l  ong j  n I  ength and
i ing fe  tn  i t1ap. .  

-The 
present  vegeta t ion  is  ma in ly  b ig  sagebrush,  b lack  lage-

bru ih ,  g reasewood,  b lub  grama, . I id ian  r i cegrass  and need le  and th read.  E le -
va t ion  is  6 ,300 to  6 ,850- fee t  (11920 to  2 ,088m) .  The average annua l  p rec i -
p i iu i i on  i s  abou t  12  to  14 . inche i  (30 .5  to  35 .6cm) ,  the  mean annua l  a i r
temperature is  47"to 49oF (8.3o to 9.4oC),  and the average f reeze-f ree season
i s 

. |00 
to 120 days.

abou t  6  inches  ( I5 .Zcm)  th i ck .
and s i l t  

' l oam 
about  30  inches

of  60  inches  (152cm)  or  more  is

Typi ca1 1y, the surface 1 ayeris brown I oam
The under ly ing mater ia l  is  pale brown loam
(76.2cm) th ick.  The next  layer  to a depth
pa' le brown f ine sandy loam. ,

Permeabi  l ' i  ty  of  th i  s  Haverson soi  l
to  a  depth  o f  60  inches  ( l52cm)  is
Water  supp ly ing  capac i ty  i s  6 .5  to
matter content of the surface 1 ayer
depth  is  60  inches  ( l52cm)  or  more .
erosion is  moderate.  The hazard of

i s  modera te .  Ava i lab le  water  capac i ty
abou t  7 .5  to  l l . 0  inches  (19 .0  to  27 .9cm) -
8 .0  inches  (16 .5  to  20 .3cm) .  The  o rgan ic

i s I  to 3 percent. Effect i  ve root ' ing
Runof f  i s ' s low,  and the  hazard  o f  water

so i l  b lowing  is  modera te .

o
This  un i t  i s  used fo r  range land,  w i ld l i fe  hab i ta t  and recrea t ion .

The  Haverson  so i l  i s  i n  Capab i l  i t y  Subc lass  V Ieo  non i f f i ga ted .
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HAVRE LOAM, 3 TO B PERCENT SLOPES

Th is  deep ,  we l l  d ra jned  so i l  i s  on  va l1ey  f loo rs  near  Co t tonwood R idge ,  Jdck 's
Canyon,  ind  N ine  Mi le  Canyon.  I t  fo rmed in  a l luv ium der ived  dominant ly  f rom
san is tone and sha le .  S lopes  are  s ing le  to  concave.  Jhe present  vegeta t ions a n d s t o n e  a n d  s r t a l e .  5 l o p e s  a r e  s l n g l e  f , o  c o n c d v e .  l n e  p r e s e l l L  v e g e L c r
i s  ma in ly  t ^ lyoming b ig  sagbbrush,  Ind ian  r i cegrass ,  Sa l ina  w i ld rye ,  s t ' i ckseed,
b lue  gra i 'a ,  and iou , r i ing  sa l tbu ih .  E leva t ion  is  6 ,900 !g  7 ,300 fee t  (2 , . |03
to  Z , iZbm) .  The averagE annua l  p rec ip ' i ta t ion  is  about  12  to  l6  inches  (99 .5
to  qO.Ocmi  ,  the  mean a inua l  a i r  tempe i^a ture  is  42"  to  45oF (5 .6o  to  7 .2"C) ,
and the average f reeze-f ree season is  60 to 120 days.

Typ ica l l y ,  the  sur face  layer  i s  pa le  b rown loam about  3  inches  (7 .6cm)  th ick .
Thb unde i ly ing  mater ia l  tb  a  depth  o f  51  inches  (129.5cm) ,  i s  pa le  b rown
loam.  Thg ne i t  layer  to  a  depth  o f  60  inches  (152cm)  or  more  is_very  pa le
brown sandy c lay loam. In some areas the sur face layer is  gravel ly  loam.
Depth to s indstbne or  shale in sorne areas ranges f rom 40 to 60 inches ( . l0 . | .6
to  152cm)  .

Permeab i l  j t y  o f  th ' i s  Havre  so i l  i s  modera te .  Ava i lab le  water  capac i ty  i s
abou t  I  to  iO  inches  (20 .3  to  25 .4cm) .  Wate r  supp ' l y ing  capac i t y  i s  l0  to
16 inches (25.4 to 40.6cm).  The organic nrat ter  content  of  the sur face layer
is  I  to  3  percent .  E f fec t i ve  roo t i ig  depth  is  60  inches  ( l52cm)_9t  more .
Runof f  is  mediunr,  and the hazard of  water  erosion is  moderate.  The hazard
o f  so ' i l  b low ing  i s  s l i gh t .

Th is  un i t  i s  used  as  range land  and  fo r  w i ld l i f e  hab i ta t .

The  Havre  so i l  i s  i n  Capab i l  j t y  Subc lass  V Ie ,  non i r r iga ted .
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This  I lde fonso so i l  i s  very  deep and we l l  d ra ined.  I t  occurs  on  benches,

d jssec ted  ou twash p ' la ins  unO tob  s lopes  a t  e leva t ions  o f  6 ,200 to  7 ,300 fee t

( I  ,Bg0 to z, i 'zsi). '  i r ' i r  soi 1 formed' i  n gl aci a1 outwash and al I  uvi um deri ved

mainly f rom sedimentarY rocks.

The average annua l  p rec ip i ta t ion  is  12  to  14  inches  (30 .5  to  35 '5cm)  -Mean
annua l  a i r  tempera t l i re  i i  45"  to  47"F  l7 - r?"  to .B .3"C) ,  mean annua l  so i l

tempera ture  is '47o to  +g i r  (q .? ,  to  s .4"c1 ,  and the  average f reeze- f ree

season is  
.100 

to 
. l40 

days.  
'This 

soi l  occurs around the foot  of  the mountains

from Horse Canyon to Huntington Canyon. StoPgs are B to 30 percent and occur

on al l  aspects.  They are m6dium jn ' iength aho convex-concave in shape'

p resen t  vege ta t ion  i s  dominan t l y  p inyon , - iun ipero  sa l ina  w i ld rye ,  Ind ian

r. i  cegrass n bl ack sagebru sh , and bi rchl eaf mountai n mahogany '

In  a representat ive prof i1e the sur face 1ayer ! t  p ink ish gfuy-Ye! 'y  s tony

r  oam about  5 i ; ;h ; ;  i i t  .  zcm) * ' r . [ .  The underrv]  ng t  ayer .  i  s  f  ight  gr9y ,

very cobbly Ioam and'very pa1e brown very ston/1oim about  42 i ichei  ( I06 '7cm)

th ick.  The next  layer  is  very pale brown very cobbly coarse sandy loam to

a depth of oo-in.r ' ; ;-( l  szcmi'  Lr '  ror. .  
'n 

hor j ion of secondary carbonate

accumulat ion occurs at  . -J .pt [  of -about  5 inches (12 '7cm) '

Permeab ' i  l ' i t y  j s  modera te ' l y  rap id .  Ava i lab le  water .capggJ ly  i s  about  3 '75

to  5 .0  jnches  (g .s  to  1z .7cn)  to  u  'd .p t | . ,  o f  60  inchgs ' (152Lm) .  water  supp ly ing

capac i t y  i s  abou t  5  to  ; ' i ; ; h .J_1 i2 . i ' t o  15 .2cm) . .  Organ ic  mat te r  con ten t

in the sur ta ie- iaver  is  low. gf iec i jve-root ing 'depth- ' is  greater  than 60

i ; .h; ;  ( ibz. . j . ' - "sur ta ie runof f  is  medium and 6rosion hazard is  moderate '

The  Ero i ion  C6nd j t ion  C lass  i s  s l i gh t -32 .

The soi I  i  s used for rangel and and wi l  dl  i  fe hab' i tat '

The potent ' ia ' l  plant community consist:  of 1l overstory 9I pinyon gine and

Utah juniper  wi th a canopy cover of  about  30 percent .  The natural  vegeta-

t ion  cons is ts  o f  about  35  percent  g r ;s ies ,  S  percent  fo rbs '9q  percent

shrubs  and 30  percent  t rees .  Impor t in t  p ian ts  a re  Sa l ina  w i ld rye , - Ind ian

r icegrass,  weslern wheatgrass,  needle and thread,  penstemon, owl  c lover '

g lob6mal low, b i rch ' leaf  m6untain mahogany,  c l i f f rose,  Tof fey Mormon-tea
iagebrush  spp . ,  i un iper  and  p inyon  p ine .

The  p inyon  p ine  and  Utah , iun iper  a re  in  S i te  C lass  I I I ,  the  s i te  index  i s

3g tg  and Wood land Su i tab f  i t y  Group i r 'g * .  fh .  average produc t ion  is  less

than 4 cords of  wood per acre.  The'poient iat  for  fence posts and Chr is t -

mas t rees is  Poor.

practi  ces needed to mai nta' in orimprove the vegetati  ve cover i  ncl ude

grazing for  the proper percent  of  prant  use,  g6od water  d is t r ibut ion and

;  we l l  p lanned sYstem o f  g raz ing .

Th is  so i l  i s . i n  Capab ' i  l i t y  subc lass  V I Is ,  non i r r iga ted ;  Up land  S tony  Loam

(Pinyon-Jun iper )  D34,  E47 eco log ica l  s i te '
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Taxonomic  c lass i f i ca t ion  j s  loamy-ske le ta l ,  m ixed ,  mes ic  Us to l l i c
Ca lc io r th ids .

A  representa t ive  pedon o f  I ' l de fonso very  s tgny  loam,3  to  B  percent  s lopes
in  mapp inq  un ' i t  IEC loca ted  ' in  an  area  lou theas t  o f  H iawatha;  about  I  ' 900
teet- tbZgi l l  south and 2,300 feet  (70. lm) west  of  the NE corner of  Sect ion

l ,  T165 ,  RBE,  SLBM (Pho to  No .  &  Coord .2 -83 ,  H-5 )  i s  used  to  represen t
th is  so i l .

A1- -0  to  5  inches  (o  to  12 .7cm) ;  p ink ish  g ray  (z .sYn  6 /2 )  Yery  s tony  loam,
dark  g ray ish  brown (7 .5YR 4 /2) -whbn mois t ;  weak f ine  granu lar  s t ruc tu re ;
s l igh iy  

" f ra rd ,  fp iab je ,  S l ig i ^ r i i v  s t i cky ,  s l igh t ly  p las t i c ;^comrnon f ine  and
many coarse roots j common ie"r f i ne ait.i few f i nL pores i 20 -percent 

gravel ,
10  le rcent  cobb le i ,  l5  percent  s tones  and bou lders ;  s t rong ly .ca lcareous ,
carbonates  are  d is iemlnated ;  s t rong ly  a lka l ine  (pH 8 .6) ;  g radua l  wavy
boundary.

C lca - -S  to  17  inches  (12 .7  to  43 .Zcm) ;  l i gh t  g ray  (10YR 7 /? )  vg ly  cobb lv
io i * ,  g ray lsL  b ; i l - ( ioVn s i^  *n .n  i ro is t ;  ma is tve ;  hard ,  f r iab le ,  s l l  igh t lv
r i i . [v ,  t i ight ly  pta i t ic ;  common f ine and many coarse roots;  few very f ine
pores;  l0  pdr . . i ' t t 'gravel  ,  ZO percent  cobb' les ind_10 pgrcent  s tones;  s t rongly
ca lcareous ,  carbonates  are  ve ined;  s t rong ly  a lka l ine  (pH 8 .6) ;  g radua l  wavy
boundary

C2ca- -17  to  4 l  inches  (4 j .2  to  l l9 .4cm) ; ,  very  pa le  b rown (10YR 7 /?)  ye fy
s tony  loam,  u ro*n- t rovn  a i3 )  wnen mois t ;  mas i j ve ;  hard ,  f r iab le  s l igh t ly
i i i f " f rv ,  ; i i gh t i y  p ias t i c ; ' few f ine  and med ium roo ts ;  many Ygry  f ine .an9
few f - ine  po ies ; " lb  pe"cent  g rave l  ,25  percent  cobb les  and 20  percent -s tones ;
t i rongiy Lalcaieous,  carboni tes o icur  ht  powdery sof t  masses;  s t rongly
a lka l ine  (pH 8 .8 ) ;  g radua l  wavy  boundary .

c3- -47  to  60  inches  (1 .19 .4  to  l52cm) t  very  pa le  b rown (10YR 8 /4)  very  cobb ly

coarse  sandy  lo im,  r igh t  ye l low ish  6 iown i lbvn  6 /4 )  when mois t ;  mass ive
sl  ight ly  l ra i 'd , -u. iy  f r iaUie;  few f  ine roots;  few f ine pores ;  -20 percent
graie l  ,  Z0 percent-cobbles ind 5 percent  s tones;  s t rongly calcareous'  car-
Sona tes  a re  d issemina ted ;  s t rong ly  a lka l ine  (pH B .B) .

The range jn  charac ter is t i cs  i s  no t  de termined fo r  th is  so i l .
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KILLPACK FINE SANDY, LOAM 1 TO B PERCENT SLOPES

Th is  K i l l pack  so i l  i s  modera te ly  deep  and  rye1 l  d ra ined .  I t  occurs  on  va l ley
s ide  s ' lopes  a t  e leva t ions  o f  4 , iOO t ;  5 ,700 fee t  (1 ,250 to .  I  ,737m) .  Th ' i s
so i l  fo rmed in  a l luv ium and res iduum der ived  main ly  f rom sha le  and sands tone.

The average annua l  p rec ip i ta t ion  is  6  to  I  inches  (1? .2  to  20 .3cm) .  Tgun
annua l  a i i  tempera tu re  i ;50o  to  52"F  (10 ' . to  l l . 1 "C) ,  mean annua l  so l l
tempera ture  is '42o to  54"F  (5 .6o  to  12 .2oC) ,  and the  average f reeze- f ree
season is  

. |40 
to 

. |60 
days.  This soi l  occurs in the ! ' loodside,  Green River

and Buckhorn Reservojr  i reas.  Slopes are 1 to B percent  and on a l l  aspects.
They  are  med ium in  length  and convex  in  shape.

present  vegeta t ion  i  s  dominant ' l y  Nut ta l  I  sa l tbush,  Ind ian  r i cegrass ,  shad-
scal  e ,  wi  nter fat  ,  and ga' l l  e ta .

In a representat ive prof i le  the sur face layer is  pa ' le  brown f ine sandy loam
about  g  inches  (Z0.gcm)  th jck .  The under ly ing  layer  i s  l igh t  b rown ish  graY '

s i ' l  t y  c lay  loam under la in  by  sha le  a t  a  depth  o f  about  2?  inches  (56cm) .  There
is  5  to  l0  percent  g rave l  in  the  sur face  1ayer .

Permeabi  I ' i ty  i  s  moderate ' ly  s low. Avai  I  abl  e water  capaci ty  i  s  about  3.0 to
4:0 '  in . r , . t - \ l  .a  to- io l i imi  iuou.  the shale.  Water  supply ing capaci ty  is
about  Z .O to  3 .b  inches  (5  to  8 .9cm) .  0 rgan ic  mat te r  con ten t  ' i n  the  sur face
r ive i  i s  ve iy  low.  

-E i fe i t i ve  
roo t ing  a .p i r ' i s  about .20  to  40  inches  (50 .8

io" ior .o. r i , -  Surface runof f  is  s low and erosion hazard ls  moderate.  The
Eros ion  Cond i t ion  C lass  i s  s l ' l gh t -32 .

Thi  s  soi  1 i  s  used for  range' land and wi  l  d l  i  fe  habi  tat .

The potent ia l  p lant  communi ty is  about  40 percent  gras:e: ,  ?0 percent . forbs
and 40 percent '  shrubs.  Impol tant  p iants a i^e ga11eta,  hai ry grama, Indian
i { iegrais,  bot i lebrush squir" . l  ta i  1,  scar let  g1 obemal  low, desert  t rumpet '
wool i  Indianwheat ,  shadsia le,  other  sal tbushei ,  winter fat  and Torrey Mormon-
tea .

pract ices needed to mainta in or  improve the range condi t ion inc lude the
proper amount of  p lant  use,  the proper season oi  use'  a p lanned system of
graz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  in  Capab i l i t y  C lass  VI Ie ,  non i r r iga ted i  Deser t  Loamy Sha le  D34
eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  f i ne -s i1 ty ,  m ixed  (ca lca reous) ,  mes ic  Typ ic
Torni orthents .

A  representa t ive  pedon o f  K i l lpack  f ine  sandy  loam,  1 , to  S .percent -s lopes
was descr ibed g, lbo feei  (g+srrr )  south and 1,700 feet  (518m) east  of  t le  Nt^ l

co rner  o f  Sec t ion  L ,  T21S,  R l .4E  ,  4 . i  m j les  (7 .Skm)  NE o f  Ha t t  Reservo i r '
(Pnoto  No.  &  Coord  .  2 -139-A,  C-8) .
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A1- -0  to  4  inches  (0  to  l0 .2cm) ;  pa le  b rown ( lOyR 6 /3 ) .  f i ne  sandy  loam ,  b ro rvn
' i iovn 

s7g j  when moist ;  *oJ."a i6 mloiu*  subangular  b locky st ructure;  sof t ,

ve ry  f r i ab . te ,  s l i gh t l y ; t i ; k t ;  s l . i gh t l y  p las t i c ;  few very  f i ne  roo ts ;  many

very  f ine  pores ;5  to  l0  percent .g rave i ;  s t rong ly  ca lcareous '  carbonates  are

di  sseminated;  s i rongly at 'ka l  i  ne tpH B.B) ;  abrupt  smooth boundary.

c l - -4  to  g  inches  ( . |0 .2  to  20 .3cm) ;  pa le  b rown (10yR 6 /3 )  f i ne  sandy  loam,

uro*n ( io in 5 l3 i -* t .n *o i t t l  moaei i tbty coarse.subangular  b lockv st ructure;

s1 . ight ly  hard,  f r i  abl  e,  
" i t i i l r i ,  

i t  i  ght iy  p ' last i  c ;  few very f  i  ne roots ;  common

verv  f . ine  pores ;  s t rong ly  ca lcareou i ,  . i .bonates  are  d isseminated ;  s t rong ly

a lk i l i ne  (pH 8 .8 ) ;  ab rup t  smooth  boundary .

c2 - -B  to  zz  inches  (20 .3  to  55 .6cm) ;  t i gh t  b rown i :h .g ray  (2 .5Y 6 /2 )  s i ] t y

c lay  toam,  l igh t  b rown iur , " i r l ; ' i i ' : ' 6 i  o i i l  when mois t l  mass ive ;  hard ,  f i rm '

st icky,  Plast ic ;  common very f fne-roots;  s t rongly-calcareoYs'  carbonates

are d. i  ssem. inated;  moderat ; i i  a l  kat  i ; ;  (  pH 8 .4) ;  t l  ear  smooth boundary.

C3r--22 i  nches (  55 .  6cm) ;  shal  e

The depth  to  so f t  sha le  ranges  I " *  z0  to  40  inches  (50 .8  to  101 '6cm) '  The

range in o i l rer- .huiu i ter is t ics r ras noi  been determined for  th is  soi l  '
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LAZEAR LOA}4, 3 TO 15 PERCENT SLOPES

This  so j l  j s  sha l low and somewhat  excess ive ly  d ra ined.  I t  fo rmed in  the
residuum of  sandstone.

Presen t  vege ta t ion ' i s  dominan t l y  Sa l ina  w l ld rye ,  ga l le ta ,  U tah  iun iP€F,
pi nyon , Mormon-tea and g1 obemal I  ow.

In a representat ive
(1z .7cm)  th ' i ck .  The
at  a  depth  o f  about
on  the  so i l  sur face .

prof i le  the sur face laYer
under ly ing layer  is  brown

ls brown loam about  5 inches
gravel ly  loam over sandstone

l 0  i  nches  (25 .4cm)  .  The re i s  a  t h j n  man t l e  o f  g rave l

Permeabi 1 i ty i s moderatel i  d .  Avai  I  abl  e water  capac i  ty  i  s  about  2.0Permeabi l  i ty  i  s  moderate ly  rap]0 .  Ava l  laDle  waf ,er .  Gapdur  ty
to  S .O  inchbs  (S  to  7 .6cm)  abbve  the  sands tone .  The .wa te r . supp ly ing
iupu. i tv  is  about  1  to  Z inches (2.5 to  5cm).  Organic  mat ter  content  in
the sur face layer  is  low.  Ef fect ive root ing depth js  about  5  to  20 jnches
(1t .7- fo-SO.e i* ) .  Sur f ice runof f  is  mediun-and-eros ion hazard is  moderate.
The Eros ion Condi t ion  Class is  s l igh t -37.

The potent ia l  p lant  communi ty is  about  30 percent  grasses-, - . |0  percent
anO bO p.rcent  shrubs and t r6es.  Importanf  p]9nts afg-gal leta,  Indian

; ; ; r ; ;  heed le  and  th read ,  Sa l ina  w i lb rye ,  Fu i lhead  g i l i a ,  g lobemal low '
leaf  mounta jn * i l " ioguny,  wi i ter fat ,  s te i rOerbush er iogonum, shadscale '
b rush ,  Mormon- tea , -g rbasebush,  p inyon p ine  and Utah iun iper .

forbs
r i  ce-
l i t t l e -

ye'l I ow-

The p inyon p ine  and Utah jun iper  a re  in
14t5 and the t ' loodl and Sui tabi I  i  ty Group
less than 3 cords of  wood per acre.  The
Chr is tmas t rees is  very poor.

pract ices needed to ' improve or  mainta in the vegetat ive cover inc l  ude-grazing
for  the proper percent  of  p lant  use,  grazing for  the proper season of  use'
and wel l  p lanned rotat ional  system of  grazing.

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r jga ted ;  Semideser t  Very
Sha l low Loam (Jun ' iper -P ' inyon)  D34 eco log ica l  s i te '

Taxonomic  c lass i f i ca t ion  is  1oamy,  mixed (ca lcareous)  n  mes ic  L i th ic  Us t ic

Torr i  or thents.

A  representa t ive  pedon o f  Lazear  loam,3  to  1 !  percent  s lopes  was descr ibed
abou i  1 ,000 fee t  (sosm)  eas t  and 2 ,000 fee t  (610m)  nor th_of  the  SE corner
o f  Sec t ion  25 ,  T165,  R ig f  (Photo  N; .  &  Coord .  1 -62A,  G-17)  (No Genera l
Land 0 f f i ce  survey  o f  the  area) .

A l - -0  to  5  inches  (0  to  l2 .7cm) ;  b rown (7 .5YR 5 /4) -  loam,  dark  b rown (7 .5YR
qi+ l - *n .n  mois t ;  weak f ine  granu lar  s t ruc tu re ;  so f t ,  ve lY  f r iab le ,  s l igh t ly

r t i i t i , - i1gh i l y  p las t i c ;  cornmon u . .y  f ine , . f ine  and med ium roo ts ;  l0  per -

cent  gravel ;  moderate ly ia lcareous,  larbonates i .e d isseminated;  moderate ly

a lka l ine  (pH B '4 ) ;  abrup t  wavy  boundary .

S j te  C lass  I I I ,  the  s i te  index  i s
is  3d .  The average Produc t ion  is
potential for fence Posts and
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C1--  5  to  10  i  nches  (12 .7  to  25 .4cm)  ; b rown (7 .  sYR 5 /  4 )  g rave l  ]y  loam,  dark
brown (7 .sYR 4 /4)  when mois t i  mass ive ;
s l i gh t l y  p las t i c ;  few f ine ,  med ium and
moderate ' ly  cal  careous,  carbonates are
(pH 8 .4) ;  abrup t  v {avy  boundarY.

R- -10  inches  (25 '4cm) ;  sands tone '

Depth to sandstone rangesfrom 5 to 20 i  nches ( I2.7 to 50.  Bcm)

so f t r  v€F |  f r i ab le ,  s l i gh t l y  s t i cky '
coarse  roo ts ;  25  Percent  g rave l  ;

d issemlnated ;  moderate ly a l  kal  ine

The  A  hor i zon  has  hue  o f  7 .5YR,  10YR,  o r  2 .5Y and  va lue  o f  5  o r  6  d ry .  I t
i  l -s l  i  g f ' t ty  or  moderate ly cal  c i reous,  moderate ly or  s t rongly a l  kal  i  ne,  and
i  s  1  to  5  j  nches  (2  .5  to  12 .  7cm)  tn i  c t .

The C hor izon  has  hue o f
moist ,  and chroma of  3 or
content ranges from 0 to
cal careous and rnoderately

7 .5YR,  10YR or  ? .5Y,  va lue  o f  5  to  7  d ry ,  4  to  b
4 .  i t  i s  loam,  g rave l l y  loam and c lay  loam.  Grave l

35 percent .  The C hor izon is  moderate ly or  s t rongly
o r  s t rong ly  a lka l ine .
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MACAR VARIANT FINE SANDY LOAM, 3 TO 8 PERCENT SLOPES

This  map un i t  i s  on  mounta in  benches and toe  s lopes .  I t  i s  loca ted  a t  the
tgp  o f  the-Pr ick ly  Pear  Canyon,  south  o f  the  Stone Cab in  gas  f ie lds ,  a ld
the tops of Dry Canyon in the survey area. Slopes are convex-concave in
shape and.med ium to  long ln  length .  E leva t lon  ls  6 ,600 to  8 ,000 fee t  (? ,012
to  2 ,438m) .  The  averag6  annua l -p rec ip i ta t ion  i s  abou t  12  to  16  inches  (30 .5
to  40 .6cm) ,  the  mean annua l  a i r  tempera tu re  i s  38"  to  45"F(3 .3o  to  7 .2 "C) ,
and the average f reeze-f ree season is  60 to 120 days.

The Macar Var iant  f ine sandy loam, 3 to I  percent  s lopes is  moderate ly dgep
and wel  1 dra ined.  I t  formed in res iduum der ived dominant ly  f rom sandstone
and shale.  Slopes are 3 to 8 percent .  The present  vegetat ion is  maln ly
black sagebrush,  needle and thread grass,  and western wheatgrass.

Typical ly ,  the sur face layer is  brown f ine sandy loam about  ? inches (Scm)
th ick .  The subso i l  i s  b rown loam about  3  inches  (7 .6cm)  th ' l ck .  The upper
1l  inches (27.9cm) of  the substratum is  very pale brown loam. The lower
par t  to  a  depth  o f  30  inches  (76 .2crn)  i s  l l -gh t  g ray  and wh i te  loam,  Ca l -
careous sandstone is  at  a depth of  30 inches (76.2cm).  A layer  of  carbonates
is  a t  a  dep th  o f  abou t  9  inches  (2? .9cm) .

Permeab i l i t y  o f  the  Macar  Var ian t  f ine  sandy  loam so i ' l  i s  modera te .  Ava i lab le
water  capac i ty  i s  about  4 :0  to  5 .5  inches  (10 .2  to  14cm) .  l , la te r  supp ' l y ing
capac i t y  i s  6 .0  to  8 .5  inches  ( . |5 .2  to  21 .6cm) .  The  o rgan ic  mat te r  con ten t
of  the sur face layer is  1 to 3 percent .  Ef fect ive root ing depth is  20 to 40
inches  (50 .8  to  101 .6cm) .  Runo i f  i s  med ium,  and the  hazard  o f  water  e ros ' ion
is  modera te .  The  hazard  o f  so i l  b low ing  i s  s l i gh t .

The  Macar  Var ian t  s i l t  l oam,3  to  15  percen t  s lopes  i s  modera te ly  deep  and
wel I  drai ned. I t  formed in residuum deri ved domi nantly from sandstone '
s i l ts tone and shale.  Slopes are 3 to 15 percent .  The present  vegetat ion
js  ma in ly  Wyoming b ig  sagebrush,  Sa l ina  w i ld rye ,  wes tern  wheatgrass ,  and
ph' l  ox.

Typ ica l ' t y ,  the  sur face  layer  i s  pa le  b rown s i l t  loam about  3  inches  (7 .6cm)
th ick .  The subso i l  i s  b rnown loam about  I  inches  (20 .3cm)  th ick .  The sub-
stratum is  very pa ' le  brown and l ight  brownish grai  c lay ioam and loam about
l l  inches  (27 . i l cm)  th ick  over  shaTe a t  a  depth  o f  22  inches  (55 .9cm)

Th is  un i t  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

Th is  un i t  i s  i n  capab i l i t y  subc lass  V Ie ,  non i r r iga ted .
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MORENO EXTREMELY BOU-LDERY LOAM

This  map un i t  i s  on  mounta in  and  canyon .s ide-s lopes .  - l !  i s  i n  the  v i c in i t y
o f  h lh i tmore  and Emma Parks .  E leva t i -on  is  7 , . |00  lo  8 ,700 fgg t  (? t l64 . to

2,062' i , i ' . ' - ' in .  average unnui t  Frecip i iat ion is  about l6 to ?a inches (49.6
i l- ;0: '6.m) , the mean annual ai r  temperature j  l  38" to 45oF (3.3" to 7 .2"c\ ,
and the avi rage f reeze-f ree season is  60 to 120 days.

The Moreno soi l  is  very deep and wel l  dra ined.  I t  formed in col luv ium and

al luv ium der jved dominint ly ' f rorn sandstone and sha' le.  Slopes are short  and
concave.  The present  u.g. tat ion is  main ly serv iceberry,  _mountain b ig sage-
Urush,  Sa ' l  ina  w i tOrye ,  s iowber ryo  and sca t te red  Doug las  f i r .

Typical ly ,  the sur face layer is  brown extremely boyldery loam about  8 inches
( i5:! i l i "  i rr ict<. The suus-oit  is brown and reddish brown stonv -.11v.loam
i bou t  40  inches  ( . |01 .6cm)  th ick .  The subs t ra tum to  a  depth  o f  60  inches
( is i im)-or  moie is  reddi ih brown c lay loam. A layer of  carbonates is  at  a
depth  o f  about  48  inches  ( l22cm) .

permeab i l i t y  o f  the  Moreno so i l  i s  modera te  to  a  depth  o f  B  inches  (?0 .3cm)-

and modera t6 fv  s iow Ue iow th is  depth .  Ava i lab te  water  capac i ty  i s  about  7 .5

to  10 .0  lnc f ie "s  i j g .o  io  i s .qcm) . 'Wate r  supp ly ing  capac i t y  i s  9  to  13  inches
( iz .g ' io  3f f i j . '  The organic mi t ter  content  o i  the sur face layer is  3- to 5
percent .  Ef fect ive 

"ool ing 
depth is  60 inches ( l52cm) or  m0re.  Runof f  is

iup iJ ,  and the  hazard  o f  w i te r 'e ros ion  is  h igh .  The hazard  o f  so i l  b lowing
is  s l i gh t .

Th is  un i t  j s  used  fo r  w i ld l i f e  hab i ta t  and  range land '

Th is  un i t  i s  i n  Capab ' i l i t y  Subc lass  V I Ie '  non i r r iga ted .
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PARI(AY VERY STONY LOAM

This  map un i t  j s  on  mounta in  s ide  s lopes .  I t  i s  l oca ted  in  the  Book  C l i f f s
nor thwest  o f  Sunnys ide .  S lopes  are  

' long  in  length  and concave-convex  in
shape.  The present  vegeta t ibn  is  ma ' i  n1y  Doug las  f  i r ,  snowber ry ,  _nat ive  b lue-
grass,  and Rbcky Mount i i  n  juni  per .  El  evat ' ion i  s  6,750 to 8 '  7?0 f  eet  (2,A57
[o  Z ,OAh)  .  The average annua i  p rec i  p i  ta t i  on  i  s  about  14  to  18  i  nches  (3p"  6
to  45 .7cm) ,  the  mean annua ' l  a i r  i empera tu re  i s  43o  to  45"F  (6 . . |o  to  7 .? "C) ,
and the average f reeze-f ree season is  80 to 100 davs"

The Parkay very stony loam is very deep and wel l  dra ined.  I t  formed in
co l luv ium der ived  dominant ly  f rom sandstone.

Typ ica l l y ,  the  sur face  is  covered w i th  a  mat  o f  leaves ,
about  I  inch (2.Scrn)  t t r i  ck.  The sur face layer is  dark
s tony  loam about  7  inches  (17 .8cm)  th ick .  The subso i l
b rown very  cobb ly  loam about  l3  inches  (33cm)  th ick .
depth  o f  60  inches  ( l52cm)  or  more  is  ye l ' low ish  brown

Permeabi 1 i  ty of the Parkay so' i l  i  s moderate.
dep th  o f  60  inches  ( lE2cm)  i s  abou t  5  to  7 .5
supp ly ing  capac i t y  i s  6  to  10  inches  ( . |5 .2  to
content  of  the sur face layer is  3 to 5 percent .
6C inches  ( l52cm)  or  more ,  Runof f  i s  med ium,  and
is  h igh .  The  hazard  o f  so i l  b low ing  i s  s l i gh t .

Th' i  s uni t  i  s used for wi I  dl i  fe habi tat.

Ava i lab le  wa te r  capac i t y ,  to  a
i  nches (12.7 to I  9cm) .  Water
25.4cm).  The organ' ic  matter

tw igs ,  and need les
grayish brown very
i  s  dark ye1 ' lowi  

sh
The subs t ra tum' to  a
very cobbly loam.

Ef fec t i ve  roo t ing  depth  is
the hazard of water erosion
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PATMOS VERY GRAVELLY LOAM LOL'| RAINFALL

Th js  map un i t  i s  on  bedrock  cont ro l led  benches,  canyon r ims,  and toe  s lopes .
I t  is  e is t  of  Range Creek,  south of  Nine l t4 i le  Canyon and west  of  the Green
River  Canyon .  S ' l6pes  a re  shor t  j n ' l eng th  and  concave-convex  in  shape" .  The
present  vLgetat i  on '  is  mai  n1y p inyon,  iuniper ,  .Mormon-tea,  b lacksage and
shadsca le .  E leva t ion  js  S , -gOb tb  8 ,200 fee t  ( . | ,798  to  2 ,499m) .  The average
annua l  p rec ip i ta t ion  i s  abou t  12  to  l6  inches  (30 .5  to  40"6cm) ,  the  mean
annua l  h t r  tbmpera ture  is  42"  to  45"F  (5 .6o  to  7 .2"C) ,  and the  average f reeze-
f ree season is  60 to 120 days.

The Patmos so i l  i s  modera te ly  deep and we l l  d ra ined.  I t  fo rmed in  co l luv ium
and res iduum der ived  dominan l ly  f rom sandstone,  s i l t s tone,  and sha le .

Typ ica l l y ,  the  sur face  layer  i s  b rown very  g rave l l y  loam about  3  inches
(7 .Ocm)  l t r i ck .  The upper  tO inches  (25 .acm)  o f  the  under ly ing  layer  i s  b rown
6r pale brown gravel  1y ' loam or very l rave1 

' ly  
loam. The lower pqf t  to a depth

o f  23  jnches  (5B.4cm) ' i s  pa le  o l i ve  ve ry  g rave l l y  loam.  Hard  s i l t s tone  o r
sha le  i s  a t  a  dep th  o f  23  inches  (58 .4cm) .

Permeabi l i ty  of  the Patmos soi l  is  moderate.  Avai lable water  capaci ty . '  to
a  dep th  o f  2S  inches  (58 .4cm)  i s  abou t  2  to  3 .5  inches  (5  to  8 '9cm) .  Wate r
supp iy ing  capac i ty  i s  5  to  7  inches  (12 .7  to  l7 .Bcm) .  The organ ic  mat te r
cohie-nt of the sui^face layer is I  to 3 percent. Effect ive rooting dep-th is
20  to  40  inches  (50 .8  to  l0 l .6cm) .  Runof f  i s  med ium,  and the  hazard  o f  water
eros ion  is  modera te .  The hazard  o f  so i l  b ' low ing  is  s f  igh t .

Th is  un i t  i s  used  fo r  w i ld l ' i f e  hab i ta t  and  range land .

Th is  un i t  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i r r iga ted .
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PERSAYO EXTREMELY SHALY LOAM, B TO 30- PERCENT SLOPESERODED

Th is  so i l  i s  sha l low and  we l l  d ra jned .

In  a  representa t ive  pro f i le  the  sur face  layer  i s .ye l low ish  brown ex t remely
sha ly  tbam abou t  I  i hch  (2 .Scm)  th ick "  The  unde l lV ing . layer  i s  y91 low ish
brown and brown s i ' l  ty  c l  ay l  oam about  7 i  nches ( l  7  .Bcm) th i  ck.  The next
layer  i s  l igh t  ye1  ' low ish  

brown s i l t  loam over ly !ng  weathered sha le  a t  a  depth
o l  abou t  1s - inc i res  (3B. l cm) .  The  B  to  1s - inch  (20 .3  to  38 . l cm)  dep th  i s
s ' l  i  ght ly  af fected by sal  t .

Permeabi ' l  i  ty  is  moderate ' ly  s low. Avai  I  abl  e water  capaci  ty  is  about  2.0 to
3 .0  inches  (S  to  7 .6cm)  above  the  sha le .  Wate r  supp ly ing  capac i t y_ is  abou t
2 .A to  3 .0  inches  (5  to  7 .6cm) .  0 rgan ic  mat te r  con ten t  in  the  sur face  layer
is  very  low.  E f fec t i ve  roo t ing  dep ln  i s  about  4  to  20  inches  ( . |0 .2  to
50.8cm) .  Sur face  runof f  i s  rap id  and eros ion  hazard  is  h ' igh .  The Eros jon
Cond j t ion  C lass  is  modera te-5 ] .  Much o f  the  so i l  sur face  layer  has  been
eroded away and r i l l s  a re  in  ev idence a t  in f requent  in te rva ls  o f  l0  fee t
(3m)  or  mo ie .  Th is  landscape is  d issec ted  due to  pas t  e ros ion .  I t  has  qu l -
t ' i e i  and  rav ines  w i th  vege t i ted  s ide  s lopes  15  to  30  fee t  (4 .6  to  9 . lm)  deep
at  in te rva ls  o f  350 to  

. | ,000 
fee t  (107 to  305m) .

The potent ia ' l  p ' l  ant  conmnuni ty  js  about  30 percent  grasses,  15 percent  forbs
and bS percent '  s  hrubs.  I rRportant  p l  ants are Indi  an r i  cegrass ,  ga1 1_et?l
bo t t leb i ^ush  squ ime l ta i lo  Sa l ina  w i ld rye ,  th reawn,  deser t_ t rumpet ,  Ind ian-
wheat ,  desert  l  upi  ne,  g ' lobemal  I  ow, rT l&t  sal  tbush,  wedgel  eaf  N ut ta l  I  sa l  tbush '
Nut ta l l  sa l tbush,  shadsca leo  w in te r fa t  and Mormon- tea .

Prac t ices  needed to  improve or  ma in ta in  the  vegeta t ion  inc lude.graz ing  fo r
the proper percent  of  p lant  use,  p lanned system of  gYazing,  and grazing
dur ing  the  proper  season o f  use .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Ie ,  non i r r iga ted ;  Deser t  Sha le  D34
eco log ica l  s i  te .

Taxonomic  c lass i f i ca t ion  i s  1oamy,  m ixed  (ca lca reous) ,  mes ic ,  sha l low Typ ic
Torr i  or thents .

A  representa t ive  pedon o f  Persayo ex t remely  sha ly  loam,8  !9  30_ pgrg f l l
s ' lopbs , eroded , was descri  bed S-50 feet ( l  07m) noitfr  and 2 ,000 f eet ( 0t qr!)
wes t  o f  the  SE corner  o f  Sec t ion  34 ,  T20S,  R l4E (Photo  No.  &  Coord .  2 - l4 l -A '
G-7) .

A1- -0  to  I  j nch  (0  to  2 .5cm) ;  ye l low ish  b rown ( IOYR 5 /4 )  ex t reme ly  sha ly  1oam,
yel  l  owi  sh brown ( l  OYR 5/4)  when moi  s t ;  moderate coarse granu' lar  s t ructure i
lo f t ,  very  f r iab le ,  s t i cky ,  S l igh t ly  p ' las t i c ;  few very  f jne  roo ts r  qa ly  very
f ine  and Lonmon f ine  pore i ;  50  Fercbnt  very  hard  sha le  f ragments .and l5  per -
cent  cobbles;  common gypsum crysta ls;  moderate ly calcaregul '  carbonates are
d issemina ted ;  modera te iy  a lka l ine  (pH 8 .2 ) ;  ab rup t  smooth  boundary .

C l - -1  to  4  inches  (2 .5  to  l0 .2cm) ;  ye l low ish  b rown (1OYR 5 /4 )  s i l t y  c lay  loam,
ye l low ish  brown (1oYR 5 /4)  when moi i t ;  weak  med ium pr ismat ic  s t ruc tu re  tha t
i la r ts  to  modera te  med i  um subangu lar  b locky ;  so f t ,  very  f r iab le '  s t i cky '
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s1 . ight ' ly  p1 ast ic ;  few very f ine roots;  many very f jne pores;  5-percent  sof t
sna ie  r i .agments ; ' few f ine  so f t  masses_of  gyp lym;  modera tg ly  ca lcareous '
carbonates  are  d issemjnated ;  modera te ly  a lka l ine  (pH 8 .4) ;  abrup t  wavy
boundary

CZ--4  to  g  inches  ( . |0 .2  to  Z0 .3cm) ;  b rown ( IOYR 4 /3)  s ' i  ] t y  c lay  loam,  b rown

i iovn 4 lg j  when moist ;  moderate meaium subangular  b loc\y st ructure;  sof t ,
i r iaUte ' ,  i t iC ty ,  s l igh t ly  p las t i c ;  common very  f ine  and few f ine  roo ts ;
common very f i ; ;  por6s;  

-s  
iercent  sof t  shale i ragmenasl ,moderate ly-calcar-

.oJr ,  carbbnates i r re d issemi nated;  moderate ly a l  kal  ine (pH 8.2)  I  c l  ear
smooth boundary.

c3 - -B  to  15  inches  (20 .3  to  38 . tcm) ;  
' l  
i gh t  ye l low ish  b rown ( loYR q /1 ) .  s i l t

iou*,  v. r ro* i  i r ,  uro*n ( iovn s l4)  r^r t ren m5ist ;  massive;  sof t ,  vely f r iable '
sti  cl iy, s1 i  ghtly pl ast i  c; coffnon very f i  ne roots; cornmon very f i  ne polgs;

zs percent  dor fs l ra le t r igmenis and 6 percent  hard shale f ragments;  s l ight ly
i i r  I  ne j  

-mooerui.rv 
cal car&;; ,  cainonales are di ssemi nated; mi I  d1y al kal i  ne

(pH 7 .6) ;  c ' l  ear  s tnooth  boundary .

C4r - - . |5  inches  (38 . l cm) ;  wea thered  sha le .

Depth to weathered shale ranges f rom 4 to 2A inches ( . l0 .2 to 50.8cm).

The A hor izon has hue

The C hor izon has hue
and chroma of 3 or 4.
fragments range from 0
a l  ka l  i  ne .

o f  10YR,  ? .5Y,  o r  5Y,  and  chroma o f  3  o r  4 '

of
I t
to

I  OYR or  2 .5Y,  va l  ue
is  s i l t y  c ' l  ay  loam
30 percent .  The C

of4 to6dry ,4or5mo is t '
and  s i l t  loam"  Weathered sha le
hor izon  is  mi ld1Y to  s t rong lY
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PERSAYO VERY COBBLY CLAY LOAM 1 5 TO 30 PERCENT SLOPES

Th is  Persayo  so i l  i s  sha l low and  we l l  d ra ined .

S lopes  are  15  to  30  percent  and are  fac ing  a l l  aspec ts .  They  are  shor t  to
med ium in  length  and are  convex  in  shape.

Present  vegeta t ion  is  dominant ly  b lack  sagebrush,  shadsca le ,  ha i ry  g rama '
Sal  i  na wi  I  drye,  and ye]  l  owbrush.

In  a  representa t ive  pro f i le  the  sur face  layer  i s  l igh t  b rown ish  graY ug"y
cobb ly  b lay  loam about  2  inches  (5cm)  t t r i ck .  . Ihe .under ly ing .  layer is  l igh t
brownish  g iay  s i l t y  c lay  loam about  2  inches  (5cm)  th ick .  The nex t  layer
is  l igh t  b rown ish  

-g"ay  
i f ra ty  s i l t y  c lay  loam and over l ies  weathered sha le

a t  a  depth  o f  about  11  inches  (27 .9cm) .  Sha le  f ragments  a re  main ly  so f t  and
the rock f ragments occur main ly as a sur face mant le.

Permeab i l i t y  i s  modera te ' l y  s low.  Ava i lab le  water  capac i ty  i s  about  ?  inches
(Scm)  or  less  above the  sha le .  t ^Ja ter  supp ly ing  capac i ty  i s  about  2 .0  to  2 .5
jnches  (5  to  6 .3cm) .  0 rgan ic  mat te r  con ten t  in  the  sur face  layer_ ' i s  vgry
low.  E f fec t i ve  roo t ing  iep th  i s  about  10  to  20  inches  (?5 .4  to  50 .Bcm) .
Surface runof f  is  medium and erosion hazard is  moderate.  The Erosion Con-
d i t i on  C lass  i s  s l i gh t -32 .

The potent ia l  p lant  commun' i ty  is  about  40 percent  grassel ,  2A percent . forbs,
and 40 percent  shrubs.  Impoi ' tant  p lants are ga1' leta,  hai ry grama, Indian
r icegrass,  bot t l  ebrush squi  ryel  ta i  I ,  scar l  et  g1 obemal  low, desert  t rumpet '
wooly Indianwheat ,  shadscale,  other  sal tbushes,  winter fat  and Torrey Mormon-
tea .

Pract ices needed to ma' inta in or  improve the range condi t ion inc lude the
proper amrunt  of  p lant  use,  the prbper season of  use,  a p lanned system of
graz ing ,  and good water  d ' i s t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i ru iga ted ;  Deser t  Loamy Sha le
D34 eco log ica l  s i te .

Taxonomic  cJass i f i ca t ion  i s  1oamy,  m ixed  (ca lca reous) ,  mes ic ,  sha l low Typ ic
Torr i  or thents .

A representat ive pedon of  Persayo very cobbly c lay loam,-  l5  !o 30.percent
s lopbs  was descr ibed 2 ,000 fee t  (610m)  south-and 

. | , . |00  fge t  (335m)  g?s l  o f
the 'Nh l  corner  o f  Sec t ion  3 ,  T l5S,  n tZ f ,  SLBM (Photo  No.  &  Coord .  l -64-A '
c- lo) .

Al l - -0  to  2  inches  (0  to  Scm) ;  l i gh t  b rown ish  g ray  (2 .5Y 6 /? )  ve ry  cobb ly
c lay  loam,  g ray ish  brown (2 .5Y 5 /2)  when mois t ;  weak th in  p la ty  s t ruc tu re ;
so f i ,  ve ry  i r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few very  f i ne_and
f ine  roo t ! ;  common very - f inL  and fLw f ine  pores ;30  percent  g rave l ,  l5
percent ,  cobb les ,  and 5  percent  s tones ;  s l igh t ly  ca lcareous '  carbonates  are
d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  ab rup t  smooth  boundary .
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A12- -2  to  4  inches  (5  to  l0 .Zcm) ;  l i gh t  b rown ish  g ray  (2 .5Y 6 /2 )  s i ' l t y  c lay
loam,  g ray ish  brown (2 .5Y 5 /2)  when mois t ;  modera te  subangu lar  b locky  s t ruc-
tu re- t [a t -par ts  to  weak f ine  granu lar ;  so f t r  v€ry  f r iab lg ,  s t i cky ,  p las t i c ;
few very f ine and f ine roots;  cotrmon very f ine and few f ine pores;_2 percent
grave' l  ;  s l  i  ght ly  cal  careous ,  carbonates are d i  ssem j  nated I  moderate ' ly  a l  kal  i  ne
(pH 8 .4) ;  abrup t  smooth  boundary .

C1- -4  to  1 l  i nches  ( . |0 .2  to  27 .9cm) ;1 igh t  b rown ish  g ray  (2 .5Y Q/2 )  s i l t y
c lay  loam,  g ray ish  b rown (2 .5Y 5 /2 )  when  mo is t ;  mass ive i  ! l i gh t1y  hard ,  f r i -
ab l ! ,  SJ i6n i t y  s t i cky ,  s l i gh t l y  p las t i c ;  few very  f i ne .and . f ine  roo ts ;  35
percent  sor t  l f ra le  f iagmen{s ;  i l i gh t l y  ca lcareous ,  carbonates  and d issemi -
na ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) .

C2r - - l  I  i  nches  (27  .9cm)  ;  weathered sha l  e .

Range in  charac ter is t i cs  i s  no t  de termined fo r  th is  so i l .
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PINYON FINE SANDY LOAM, LObI RAINFALL 3 T0 I 5 PERCENT SL0PE!

Th is  so i l  i s  sha l low and somewhat  excess ive ' l y  d ra ined.

In  a  representa t ive  pro f i le  the  sur face  layer  i :  l l gh t  b rown f ine  sandy  loant
abou t  l ' i nch  (2 .bcm) ' th i ck .  The  nex t  

' l ayer  
i s  l i gh t  ye l low jsh  b rown loam

about  Z  inche i  (scm)  th ' i ck .  The subs t ra tum is  very  pa le  b rown a lq  l igh t
ye ' l  ' lowish brown loam under la in by sandstone at  a depth of  about  15 inches
igg . lcm) .  A  hor izon  o f  carbonatb  accumula t ion  occurs  a t  a  depth  o f  3  to  9
inches  (7  .6  to  29cm) .

permeab i l i t y  i s  modera te .  Ava i lab le  water  capac i ty  i s  about  2 -0  to  3 -75
inches  (5  tb  9 .5cm)  above the  sands tone.  Water  supp ly ing  capac i ty  i s  about
2 .5  to  4 .0  inches  (6 .3  to  10 .2cm) .  0 rgan ic  mat te r  con ten t  in  the  su r face' f  
ayer  i s  Jow.  E f fec t ' i ve  roo t ing  depth  is  about  B  to  20  inches  (20 .3  to

50.Bcm) .  Sur face  runof f  i s  med ium and eros ion  hazard  is  h igh .  The Eros ion
Cond i t jon  C lass  i s  s l i gh t -37 .

The potent ia l  p lant  cornnuni ty  is  about  30 percent  grasses,- . |0 percent  forbs 
1

and 6O percent ' shrubs  and t rbes .  Impor tan t  p lan ts  a lg  ga l le ta ,  Ind ian  r i ce-
g rass ,  heed le  and  th read ,  Sa l ina  w i ld rye ,  ba l lhead  g i I i a ,  g lobemal low,  l i t t l e -
J eaf  mountai  n mahogany,  wi  nter fat ,  s l  enderbush er i  ogonum, shadscal  e o .vel  I  ow-
brush,  Mormon-tea,  

-  
gr-easebush ,  Pi  nyon pine and Utah iuni  per .

The  p ' inyon  p ine  and  Utah  jun iper  a re  in  S i te  C lass  I I I ,  the  s i te  index  i s
l4 t5 'an i  the  Wood land Su i taUi l t t y  Group is  3d .  The average produc t ion  is
less than 3 cords of wood per ac-re. The potentia' l  for fence posts and
Chr is tmas t rees is  very poor.

pract ices needed to improve or  mainta in the vegetat ive cover inc lude-grazing
for  the proper percent  of  p lant  uS€r grazing for  the proper season of  use'
and a  we l l  p lanned ro ta t iona l  sys tem o f  g raz ing .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is ,  non i ru iga ted ;  Semideser t  Very
Sha l  Iow Loam (Jun iper -P inyon)  nS4.  eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  i s  1oamy,  f f i i xed ,  mes ic  L i th i c  Us to l l i c  Ca lc io r th ids .

A  representa t ive  pedon o f  P inyon f ine  sand.y  Ioam,  lovy- lq in fa l I ,  3  to  l5 -per -
cent  s lopes ,  in  mipp ing  un i t  NUF2 loca ted  

. | ,500 fee t  (a57m)  south  and 
' | ,50C

feet  (a5 im)  west  o f  the  NE corner  o f  Sec t ion  29 ,  T l  75 ,  R lzE (p f ro to  No.  &
Coord .  l -60 ,  K -6 )  j s  used  to  represen t  th i s  so i l .

A11- -0  to  I  i nch  (O to  2 .5cm) ;  l i gh t  b rown (7 .sYR 6 /4 )  f i ne  sandy-1o9m, .
brown (7 .5YR 5 /4)  when mois t ;  rned ium th in  p ' la ty  s t ruc tu re ;  s l igh t ly  hard ,
f r iab le ,  s l igh t ly  s t i cky ,  s f  igh t ly  p las t i c ;  few Yery  f ine  roo ts ;  many very
f ine and f ine,  conmon medium poresl  moderate ly calcareous,  carbonates are
d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;  ab rup t  smooth  boundary '

B2ca- -1  to  3  inches  (2 .5  to  7 .6cm) ;  l i gh t  ye l low ish  b rown ( lOYR 6 /4 )  loamo
ye1 ' low ish  

brown ( lOyR S l4)  when mois t ; -wea-k  f ine  granu ' la r  s t ruc tu re ;  s l igh t ' l y
hard ,  f r i ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few very  f i ne  roo ts ;  many
very  f ine  and f ine ,  common med ium pores ;  s t rong ly .ca lcareous '  carbonates  are
in  lowdery  so f t  masses ;  s t rong ly  a ika l ine  (pH 8 .6) ;  c lear  smooth  boundary .
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Clca- -3  to  g  . i nches  (7  .6  to  Z2 .9cn) ;  ve ry  pa le .b rown ( l0YR 7 /4 ) - loam'  l  i gh t

v.i io*isr '-uio*i i-( ioyn ol+i 
"[ .n 

moii t ;  wbak medium subangular blockv struc-
tu r . ;  s l  i  gh t ly  h i rd  ,  f  r . i  au t  e ,  s l  i  gh t ly  s t i  cky ,  s f  i  gh t ly  p l  qs t  j  c ;  few very

f ine,  cornmon i ine and mediUm roots;  common f ine and few medium.pores;

t i rongiy catcareous,  cdrbonates are in powdery sof t  masses;  moderate ly a lka-

l i ne  (pH 8 .4 ) ;  c lea r  smooth  boundary '

cz - -g  to  t5  inches  (zg .g  to  38 .1cm) ;  l j gh t  ye l low ish  b rown (1OYR-  V ! ) -1oam,
v"rrowisrr  n.own i io in-  sTqi-* [ .n *o i i t ;  f rassive;  hard,  f r iab]e,  s l ight ly
i i ic l t , - i t igr , t ly  p last ic ; - few very f ine,  common f ine and medium roots;
commgn f ine and-fbw medium pores;-st rongly calcareous'  carbonates are in

veins,  o i l  the unders ides of ' rock t ragmei t i  and d issem' inated;  s t rongly a lka-

I  ' ine (pH B.  8)  ;  abrupt  smooth boundary "

R- -15  inches  (38 . l cm) ;  ca lca reous  sands tone .

Depth to sandstone ranges f rom I  to 20 jnches (20.3 to 50.Bcm) '

The A hor izon  has  va lue  o f  4  o r  5  mo is t .  I t  i s  f ine  sandy  loam'  very  f ine

sindy loam, oF loam. The A hor izon is  moderate ly to st rongly calcareous
and 3 to 9 i  nches (7 .6 to 22.9cm) th i  ck.

The Cca hor izon has value of  7 or  B dry,  6 or  7 moist ,  and chroma of  3 or  4

I t  i s  l oam or  s i l t  l oam and  i s  modera tb ly  o r  s t rong ly  a lka l ine .
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RAV0LA_SILT t.0AM, SALINE, 0 T SLOPESSEVERELY ERODED

This  Ravo la  so i l  i s  very  deep,  we l l  d ra ined,  and a f fec ted
occurs  on  a l luv ia l  fans  and  in  nar row a l luv ia l  va l leys  a t
q ,ZOO to  4 ,800  fee t  ( . | ,280  to  1 ,463m) .  Th is  so i l  fo rmed
der ived  main ly  f rom sha le  and sands tone '

by  sa l t .  I t
e leva t ions  o f

in  aJ luv ium

( . |5 .2  to  20 .3cm) .
1  1  .1  "C)  ,  mean annua l
and the average freeze-

in  the  area  a long H igh-
Green R iver .  S lopes  are

long in  length  and

The
Mean
so i  l
free
way

average annua l  p rec ip i ta t ion  is  6  to  8  inches
unnui l  a i r  temperature ' is  50o to 52"F (101 to
tempera tu re  i s '  52o  to  54"F  ( l l : 1 '  to  12 .2oC) ,
season  i s  150  to  165  days .  Th is  so i l  occurs

6 and 50 between the Horie Canyon turnoff and
0 to3 percent  and occur on a l l  aspects.  They are
s ing le  in  shape .

present  vegeta t ion  is  dominant ly  Nut ta l l  sa l tbush,  wedge lea f  Nut ta l l
sa i tbush,  inkweed,  grea.sewood,  ind annual  mustards '

In a representat'ive Pryfi 1 q lhg surface 1llSl. i: 1 iglt ?:t:li:!"fltf,Xilt'In  a representat ' ive Prot l  le  rne
ioam abbut  2  inches  (5cm)  th ick .

r face  la .ver  i s  l igh t  b rowntsn  gr3y  s l
f  fre-unOeiiyi  ng l  aler i  s grayi sh . brown

l;it iil;".;o,ll'ii ' iffi;( (5i:6i*),'lii[, The iexf l3{'i-i:-gl:'l:l^:Io"n
s i l t  loam to  a  dePth  o f  60  inches
is  f rom s l igh t  in  the  sur face  to

t iSZcml or morer Jh9 sa] inl t {  ef fect
s i tong in  the  under ly ing  laYers '

The potent ia ' l  p lant  communi ty is  about  20_percentgrasses '  20 Percent
ioru!"i l]"60'p[rl.nt"lrrruns . Important pl irnts are ga1 l ela: ta] I drop-

- . . * - ^ { -  k a a

;;U, iiii.,., ;;;&;;ri', ' iiou.rif iil,- ilii inwheat, desert trumpet, pee.-
|  - - ^ - r  ^ - 1 ! L . . - L  ^ ] . o r { -

* . .4 ,  l tu i ta l  t  sa l  tbush ,  wedgel  eaf  Nut ta l  1 sal  tbush ' mat  sa l  tbush,  shad-

sca le  and w in te r fa t .

pract ices needed for  mainta in ' ing or improving the vegetat ion inc lude
proper r .uron of  use,  the proper amount of  p iant  use'  a p lanned system

of  g raz ing ,  and good water  d is t r ibu t ion .

Th is  so i l  i s  i n  Capab i l i t y  Subc lass  V I Is '  non i r r iga ted ;  Deser t  Sa l t

F la ts  D34  eco log ica l  s i te ,

Permeab i l  j t y  i s  modera te ly  s low.  Ava i lab le  water  capac ' i ! y .o t  the  so i l
j s  h igh ,  bu t  tha t  ava i lab le  to  p la l t s  i s  abou t  5 .0  to  7  '5  inches  (12 'Z - to

i9 . f f i i ' t ; - ;  J"p6 oi  60- i i . r 'J t "  i is i i * l  because of  the sal t  in the soi l  '
Water  supp ' l y ing  capac i t y  i s  abou t  g .5  to  + .S  inches  (B '9  to  11 '4cm)  '

0rganic matte i -content  in  ihe surra ie i iy . r  is  very ioy.  Ef fect ive root ing

depth  is  about  60  inches ' ( i sz . * j .  s r r fa le  runof f  i s  s low and the  eros ion

hazard  i s  h igh .  The  Eros ion  Cond i t ion  C lass  i s  h igh-69 .  Th is  a rea  i s  d is -

sec ted  by  gu i t ies  tha t  a re  5  to  20  fee t  (1 .5  to  6 . im)  dggp, -  20  to  100 fee t

(6 . r  to  30 .5m)  apar tn  fed  by  r i i l s  occur ing  every  I  to  l0 ' fee t  (  -3  to  3m)

in  a  dendr i t i c  Pat te rn .

Th is  so j l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t '
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Taxonomic  c lass i f i ca t ion  i s  f i ne -s ' i  1 ty ,  m ixed  (ca lca reous) ,  mes ic  Typ ic

Tor r i f luvents .

roots; common very fi ne Pores ;
semi nated;  moderate lY a l  kal  ine

c1--2 to 16 inches (5 to 40.6cm); srayish brown !?. l l  ,2(?J., tJ, l l
I  oam,

:j; 'n:lrilr,"#ffi tt.;V ;iii"il i l";;i;;; *ui'iu.l slightrv hard, rriabre'
r v  f i n e  D o r e s ;!iilr?i;' liT.trl"il, ;;i;;, 

-l,o,i*on'u.'v 
i: f i::t:,:oyll :ig":l X*"?3""Fn ' . |  .  r r a r v  c t r ono l  v  a l  -

ill:l:Hti"lXli;"!.1i,'li'iilffi'";;; diiieminui.o ; verv s*onslv aI-

A representat ive Pedon of  Ravola
sevei^ely eroded was descr ibed l0
1 ,600 f ie t  (aBBm) west .and 

. | ,000

Sec t ion  5 ,  T21S,  R lsE  (Pho to  No '

A1- -0  to  2  inches  (0  to  5cm) ;
Jark grayi  sh brown (2.-5Y 4l?)
tu re ;  s l i gh t lY  hard ,  f r j ab le '

s i  I  t  I  oam, Sdl  . ine,  0  tO 3 percent  s l  opes '
* i i * ,  ( r  n .  t  m)  nor thwest  o f  Green Ri  ver ;
;;; i- ( iosm) north of t1e sE corner of
&-Coord .  2 -141-A,  K- l3) '

l i gh t  b rown ish  g ray  (2 .5Y 6 /2 )  s i l t  l oam'

wn6n moist ;  moderate medium platy st ruc-
l i igr,tiv-ri i ; iy, pl asri c; cornmon very f i ne-*od.ruiely 

caicareous, carbonates are dis-
( 'p i  8.4) ;  abrupt  smooth boundarY'

; srayi sh brown (? r 51 2/2) si.1 t - l  oam
;o i ; i i  tu t t tve ;  i t ign t tv  hard '  f r iab le '
f ine roots,  tuny-veiy f ine poresi  nod-
oi  t i .* inat6o;- i i tongiv al  ka] i  ne (pH

chroma of  2 or  3 dry '  - I t '  is-C 
hor izon is  moderate lY to

of 5 or 6 dry and chroma of

c lay loam occurs in some
. Ocir) . The C hori zon i s

[u i i  n. ( pit g .2); c 1 ear smooth boundary '

cz- - i6  to  27 inches (40.6  to  68.6cm); .grav is !_ !yown (? . !Y -5 /2)  s i l t  loam'

dark grayi  sh brown (2.5y-4l i l  
"n.n 

r i roi  i t ;  massi  ve; s l  i  ght ly hard '  very

f ri abl e , sr i gliiv ,iickv , bilsti c; corTrxon very f i ne roots; cornmon very

f ine pores; modera!e1y ci tcareous, carbonates are disseminated; very

rip.biv ui f.ai in.- (pH 9 .4) ; cl ear smooth boundary '

C3--27 to 60 inches (68.6 to l52cm)
Oir.f<-grayi sh brown (2 - !Y 4 /2) when
s l ' i gh l l y  s t i cky ,  P las t i c ;  few very
erale ly  calcareous '  carbonates are
8 .6 ) .

The A hor izon  has  a  hue o f  2 .5Y or_ loYR and
ivi i.ui iv i i r t I oam but ranges to 1 oam ' The
very  s t rong lY  a lka l ine '

The  C hor i zon  has  hue  o f  2 .5Y o r  10YR,  va lue

2  o r  3 .  I t  i s  t yp ica l l y  s i l t  l oam bu t  s i l t y -
p.if r''i 

-*.i 
nr v- uei bw i alpgr oI. 49 . i nches ( 1 01

moderatel y tb very strongl y a1 kal j ne '
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REMMIT VERY FINE SANDY LOAM 1 TO 6 PERCENT SLOPES

This  Remmi t  so j l  i s  very  deep a ld  we l l  d ra ined.  I t  occurs  on  benches a t  e le -

va t ions  o f  o ,goo  to  z ,obo- i .b t  (2 , tog  to  2 , . l 34m) .  Th is  so i l  fo rmed in  a l lu -

v jum der ived  main ly  f rom sandstone and sha le .

The  average  annua l  p rec ip i ta t ion  i l  l z  to  l4  inches  (30 .5  to  35 .6cm) .  -Mean
annua l  a i r  t i l p ; ra t l re  t i  +s ;  to  47"F  (7 .2"  to  8 .3"c ) ,  mean annua l  so i l  tem-

pf"u iur .  is  47" to 49oF (8.3o to 9.4"c) ,  and the average f reeze-f ree season

is  
.100 

to  
. |20  aav i .  Th i ;  so i l  occurs  nor th  o f  Wat t i s ,  on  Wi regrass  Bench

and Long Bench.  Slopes i re I  to 6 percent  ang occur on a l l  aspects.  They

are  med ium to  long in  length  and concave in  shape.

present  vegeta t ion  is  domjnant ly  b ig  sagebrush,  need le  and th reado Pr ick ly -
pear,  west6rn wheatgrass '  and sand dropseed'

In  a  representa t ive  pro f i le  the  sur face  layer  i s  yg l ]owish-brown very  f ine

r inJv  lbam about  z  ihches  (scmj  th i .k .  The subso i l  i s  ye l low ish  brown very

i i ; ; sandy  toam about  rs - in . f , . i  ( ja . l cm)  _ th ick .  The subs t ra tum is  l igh t
ye{iowi if," Urown or very pai e brown . uety' f i ne-sandy - ]ogt and fi ne sandy I oam

to a depth of  rnore than bo inches ( l52lm).  Thg sbi t  has ? layer  of  carbon-

ate accumul at i  on bel ow a depifr of ibout i l  i  nches (43.2cm) .

permeab i l i t y  j s  modera te ;  Ava i Iab le  water  capac i t .v  i s  about  8 .0  to  10 '0

i; ;1.; ; ;-  (r0. i  i l  2s:f f i i  above a oepirr oi 60 i  hches- ( I  52cm) . Water supplvj ns

. tp i i i t v  i s  abou t  6 .0  to  8 .0  inche i  ( . |5 .2  to .20 .3cm) .  -0 rgan ic  mat te r  con ten t
jn  the  sur ta le - iaye"  i s  low.  r i rec t i ve  roo t ing  gept ! " , i s  g rea ter  than 60

i i i . r , . t  i isz l r i .  
"sur face runof f  is  s low and erdsioh hazard is  moderate '  The

Eros ' i  on Condi  t i  on Cl  ass i  s  s  I  i  ght-  3 l  .

Th is  so i l  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t '

The potent ' ia l  p lant  conrmuni ty  is  about  60 percent  gr9:s, -10 percent  forbs

and tO percent  shrubs.  Impoi tant  p lants are nat ive b luegrasses'  western

wheatgrass ,  need le  and th read,  p rd i r je  iunegrass ,  b luebunch wheatgrass '
bo t t tebrush iqu i . "u l ta ' i  i ,  a ; r in i r  w t ia rvE,  uTue.  g rama, .scar le t .  g ' lobemal low,

i i i . r ,  meadow mi l  kve tch , 'pe iv tne ,  U ig  ia6ebrush l  tdyoming sagebrush,  b lack

sagebrush,  ye l lowbrush and w in te r fa t .

p rac t ices  fo r  ma in ta in ing  or  improv ing  vegeta t ion  inc lude a  p lanned graz ing

system, gFdzing for  the proper p*" . .n i  of"p lant  use'  adequate fencing,  and

g; ;a-wi ter  a is t r ibut ion. '  nhequi le brush contro l  can be dota ined by aer ia l

i p ray ing ,  p low ing ,  cha in ' i ng ,  rd i  1 ing ,  o r  burn ing '

Seed ing  is  adv isab le  i f  severe  de ter io ra t ion  o f  po ten t ia l  p ' lan ts  has  occur red '

Th is  so i l  j s  i n  Capab i l i t y  Subc lass  V Ie ,  non i r r iga ted ;  Up land  Loam D34 '  E47

eco log ica l  s i te .

Taxonomic  c lass i f i ca t ion  ' i s  coarse-1oamy,  f f i i xed ,  mes ic  Us to l l  i c  Cambor th ids '
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A representat i  ve pedon of  Remmi t  very I  
j  
l .  l?ndy l  oam, 1 to 6 percent  s ' lopes

descr jbed  in  *upp ing  un i t  AHC loca te i  4 .5  m i les  (7 . .2 ! * ) .no r th  and  3 .5  m ' i  l es

i5 :6 f f i ) - .uu l  o f  i la t l i s  Junc t ' ion ;  about  2 ,7aa fee t  (s23m)  south  ar td  1 '000 fee t
(3g i l i ' e is i  o t  the  Nt^ l  corner  o f  Sec t ion  16 ,  R14S,  RgE (p t ro to  No.  &  Coord '

3 -93 ,  E-11)  i s  used  to  represen t  th j s  so i l  '

A l - -0  to  ? . inches  (0  to  5cm) ;  ye l low ish  b rown ( IOYR 5 /4 )  ve ry  f i ne -  sandy  loam,

J i r r , -n rown ( l0 iR-g l l )  when moi i t ;  weak  med ium p la ty  s t ruc tu re ;  so f t '  very
f  r i ab l  eo  nons t i cky ,  nonp las t i c ;  i ew very  f  i ne . ,  f i ne ,  .and  med ium roo ts ;  few

very  f ine  and few med iu*  po t * i i  modera t i l y  a lka l ine  (pH 8 .2) ;  abrup t  smooth

boundary.

Bz1- -z  to  7  jnches  (5  to  17 .Bcm) ;  ye l low jsh  b rown (1OYR 5 /6 )  Ygry  { ' i ne  sandy

loam,  dark  ye l low ish  b rown ( foYn '4?4)  when .mo is t ;  modera te .med ium subangu la r

b ]ocky  s t ruc tu re ;  s l i gh t l y  hard ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky ,  s l j gh t l y
plast- ic ;  .o*on-V."y i ine 'and few mei ium roots;  cornmon very f ine and f ine

and few med ium pore i ;  *oa . "a te1y  a lka l ine  (pH 8 .0) ;  c lear  smooth  boundary '

BZZ--7 to 1t  i  nches (17.  B to 43.  2cm) ;  ye]  l  owi  sh brown (1 OYR 5/6)  ve! .Y f i  ne

sandy loam,  dark  ye l jo* i  sh-brown ( ro in -  4 /4 )  w l ren  mois t ;  modera te  med ium

subangu la r  b locky  s t , ruc tu re ;  ha rd ,  r r i ab ie ,  s t igh t l y  s t ' i cky ,  s f  i gh l l v  p las t i c :

common very f jne and f ine roots;  common very f ine,  few f ine and med' i  um pores;

modera te ly  a lka l ine  (pH 8 .2 ) ;  ab rup t  smooth  boundary '

C lca - - ]7  to  26  inches  (43-2  to  66cm) ;  l i gh t  ye l low jsh  b rown ( lOYR 6 /4 )  ve ry

f ine  sandy  loamo ye l low i i r r -n ro "n  ( tovR 5 i4 )  wr ren  mo is t ;  mass ive ;  ha rd ,  f i rm,

s l igh t l y  i t l cky ,  s l i gh t l t  p ia i t i c ;  feu r  ve ry  f j ne  and  f jne  roo ts ;  few f ine

andmed iumpore i ;mo ie ru t . i yca ' l c i reous ,c i rb rona tesare inve ' insandso f t
powdery  masses ;  modera te iy  i t tu l jne  (pH S '4 ) ;  c lear  smooth  boundary '

c lca- -26  to  46  inches  (oo  to  l l6 .8cnr )  ;  very  pa le  b rown ( IOYR 7 /3)  f ine-  sandy

toam,  pa le  b rown ( lOyR o l t i - * r ' *n  *o i i i ;  ma ls iye ;  s l igh t ly  hard '  very  f r iab le ,

t i i gh t i y  s t i cky ,  s1 igh t l y  p ta i t ' i c ;  few 've ry  f i ne  roo is ;  3  percen t  g rave l ;

s t ronql .y  calcareouS, carbonates are in sof i  powdery massesl  very st rongly

a lka l inb  (pH 9 .2 ) ;  c lea r  smooth  boundary .

C3- -46  to  60  inches  ( i l 6 .8  to  l52cm)  ;  l i gh t  ye l low ish  b rown ( l0YR 9 / .4 )  ve ry

f ine  sandy  loam,  ye l ro* i r r ' '  u .o*n- ( io in  5 lq  r r ,en  mois t ;  mass ive ;  s1  igh t ly

hard ,  f r i ab le ,  i f i gh t ' l y  t t i ckyo  s t ' i gh l l y  P ]a : t i c ; , s l .9ng ly  ca lca reous '  ca r -

bonates are d i  ssemj nated I  very st rongly a l  ka |  ' l  ne { ,pH v 'L I  '

The range in  charac ter is t i cs  has  no t  been de termined fo r  th is  so i l '
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This  sha l low,  we l l  d ra ined so i l  i s  on  bench and fan  te r race  s ide  s lopes-  I t
i i  u fong the-Uise of  the Book Cl i f fs  f rom Horse Canyon to Hunt i !9ton Canyon.
It  torrrdd i  n col I  uvi um and resi duum deri ved domi nantly from sandstone and
shale.  Slopes are short  in  length and concave-convex in shape.  The present

vege ta t ion  i s  ma in ly  p inyon ,  jun ip€r . ,_Sa l ina  w i ld rye , .  Ind ian  r i cegrass '
needle and t f i re io,  ia i r . iu , 'a ia u i rc t r leaf  mountain mahoga!y '  Elevat ion is
s ,eoo to  g ,000- i . . t " ( . | ,768- to  2 ,438m) ,  .T l re  average annua l  p rec ' ip i ta t ion  is
about  12  to  i4  in i f re i  (go .s  to  35 .6cm) , ' the  mean annua l  a i r  tempera l l le  i s
45o to 47"F i l . i ; - t ; -g:3; i ) ,  ind the iverage f reeze-f ree season is  100 to

130  days .

Typical ly ,  the sur face layer is  l ight  brownish gray extremely stony ]9u*
about  7 lncr ,e i  ( i2 . f f i )  i "n ick.  ThE under ly ing mater ia l  is  gray and l ight
urownish  gra t  s i t t  fo i i r  about  i z  inches  (3b .s im) .  th ick .  -Par t ia l l y  weathered
sha le  i s  a t i  depth  o f  l i  i n i t res  (48 .3cm) .  Depth  to  sha le  ranges  f rom t5
to 20 i  nches ( 38. 1 to 50. Bcm) .

permeab i l i t y  o f  th is  Sh ing le  so i l  i s  modera te ly  s low.  Ava i lab le  water  caP?-
city, to a depth or t g in&re r-(4e.gim) is glo,i i  2.9-t9 315 inches !! !9 9:*T.1.

SHINGLE EXTREMELY STONY LOAM, 50 TO 70 PERCENT SLOPESERODED

Water supply ing
content of the
15  to  ?0  inches

c ipac i ty  is  3  to  6  in ihes (1 .6 to_ l5 .2cm).  The organic .  mat ter
surha.e iayer is I  to 3 percent.  Effect ive root ing depth. is
(gg. i - to tSO.Bcm). Runo?f is rapid, and the hazard of water

eros ion  i s  h igh .  The  hazard  o f  so i l  b low ing  i s  s l i gh t .

Th is  un i t  i s  used  fo r  range land  and  w i ld l i f e  hab i ta t .

The  Sh ing le  so i l  i s  i n  Capab i f i t y  Subc lass  V I Ie ,  non i r r iga ted .
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bIARNEKE VARIANT GRAVELLY LOAM,J TO 3 PERCENT SLOPES

This sha' l  low,  wel l  dra ined soi l  is  on mesa tops and benches on the Book Cl i f fs .
I t  fornred in res iduum der ived dominant ly  f rom sandstone.  Slopes are s ingle
to convex and medium to 1ong.  The present  vegetat ion is  main ly Wyomi lu b ig
sagebrush,  Sa l ina  w i ld rye ,  ind  western  wheatgrass .  E leva t ion ' i s  7 '000 to
Z,4OO fee i  (2 , .134 to  2 ,255m) .  The average annua l  p rec ip i ta t ion  is  about  12
t6 lo inches (go.s to 40.6cm),  the mean annual  a i r  temperature is  38" to 45oF
(3 .3"  to  7 ,2"C) ,  and the  average f reeze- f ree  season is  60  to  1?0 days .

Typ ica l l y ,  the  sur face  layer  i s  l igh t  ye l low ish  brown grave l l y  loam about  4
l i r t r res ( i0 .2cm) th ick.  T-he next  l iyer- is  l ight  yel lowish brown loam about
4  inche i  ( l0 .z im)  th ick .  Be low th i !  i s  very  pa le  b rown loam about  4  inches
( I  0. Zcm) i tr i  ck over cal careous sandstone . A 1 ayer of carbonates i  s at a
depth o i  about  4 inches ( l0.2cm).  Depth to sandstone ranges f rom 10 to 20
inches  (?5 .4  to  50 .8cm)  in  some areas .

permeabi l i ty  of  the Warneke Var iant  soi l  is  moderate.  Avai lable water  capa-
c i ty  i s  les i  than 2  inches  (Scm) .  Water  supp l .y ing  capac i ty  i s  3  to  5  inches
(7 .b  to  12 .7cm) .  The organ ic  mat te r  con ten t .o f  the  sur face  layer^ is . l  to  3
fercent. Effeit i  ve rooting depth i  s I  0 to 20 ' inches (25,4_ to 50.8cm) . Run-
bt t  is  low, and the hazard-of  water  erosion is  moderate.  The hazard of  soi l
b low ing  i s  s l i gh t .  

.
Th is  un i t  i s  used  as  range land  and  fo r  w i ld l i f e -

Th is  map un i t  i s  i n  Capab i l i t y  Subc lass  V I Is .
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ZILLION VERY STONY FINE SANDY LOAM,  I5  TO 40 PERCENT SLOPES

Th is  deep ,  we l l  d ra ined  so i l  j s  on  s teep  escarpments  o f  benches .  I t  i s  l oca ted
near  S teer  R ic lge  and  B ishop  R ' idge  jn  the  Book  C l i f f s .  I t  fo rmed in  co l luv ium
and res iduum d6r i ved  dominhn t l y - f rom sands tone  and  sha le .  S lope l  a re .convex
in  shape  and  shor t  to  med ium i ;1eng th .  The  p resen t  vege ta t ion  i s  ma in ly
serv iceber ry ,  b i rch lea f  mounta in  ma[ogany,  b ig  sagebru : f '  .1 ld  cur l lea f  mounta in
mahogany.  

- r jeva t ion  
is  7  ,200 to  8 ,00d fbe t  (2 , t  g5  to  2 ,438m) .  The average

annu i l  p "ec ' ip i ta t ion  is  about  16  to  20 . inches  (40 .6  to  50 .8cm)  ,  the  mean
annua l  a l r  tbmpera tu re  i s  38 .  to  45 'F  (3 .3 "  to  7 .2 "C) ,  and  the  average
freeze-f ree season is  60 to LZA days.

Typica ' l  1y,  the sur face layer is  dark brown very stony f i lg  sandy lguT and
cbbuty  r ine  sandy  loam abbut  l6  inches  (40 .6cm)  th ick .  The upper  7  inches
( t7 .B lm)  o f  the  iubso i l  i s  b rown cobb ly  f ine  sandy  loam.  The lower  l l  inches
(Z7.9cmi  i s  b rown very  cobb ly  f ine  san iy  loam.  The subs t ra tum to  a  depth  o f
60  inches  ( l52cm)  or  more  is -b rown very  s tony  f ine  sandy  loam.

permeab i f  i t y  o f  th i s  Z ' i  l l i on  so i l  j s  modera te .  Ava i lab le  wa te r  capac i t y ,  to
a  dep th  o f  "OO incne i  ( i 52cm)  ,  i s  abou t  6 .0  to  7 .A  inches  (15 .Z_ to  17 '8cm)  .
b late i^  supp' ly i  ng capac' i ty  i  s '  i  to  1? i  nches (22.9 to 30.  5cm) .  The organ' i  c
matter  content-of  i t re s-ur face layer is  5 to l0 percent .  Ef fect ive root ing
depth  is  60  inches  (152cm)  or  more .  Runof f  i s  rap id  and the  hazard  o f  water
e ros ion  i s  h igh .  The  hazard  o f  so i l  b low jng  i s  s l i gh t .

Th is  un i t  i s  used  fo r  w i ld l i f e  hab i ta t .

The  Z j l l i on  so i l  i s  j n  Capab i l i t y  Subc lass  V Ie ,  non i r r iga ted .
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The fo l low ing  l i s t  and  descr ip t ' i ons  a re  o f  the
compr ise  the  mapp ing  un i ts .

BG

Cabba

Chi  I  ton

Chi  pe ta

C I i ffdown

Comodore

Dat i  no

El wood

Fal con

Fi  ro

Gl enberg

Guben

Haverson

Lazear

Menefee

Mi dfork

Patmos

Peso

Podo

Rabbi  tex

Ri vra

Riv ra  Var ian t

Sh i  ng1 e

Sunup

maj or so i  l ser i  es wh i  ch
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BG SERIES (uo t ta t  Ser ies) *

The Mof fat  Ser i  es cons i  s ts  of  deep ,  wel  I  dna j  ned,  moderate ' ly  rapi  d '  permeabl  e
so j l s  tha t  fo rmed in  eo l ian  and a l luv ia l  sed ' iment -  They  are  found on  broad
a l luv ia l  fans  and p la ins  and have s lopes  nang ing  f rom I  to  B  percent .  l ' l ean
annua l  a i r  tempera ture  is  50"F  (10 'C)  and average a lnuq l  p rec ' iP l la t ion  is  7
inches  ( l7 .Bcm) .  E leva t ion  j s  4 ,600  to  5 ,000  fee t  ( l ' 402  to  

. | ,524m) '  
.The

type loca l i t y  i s  Emery  County ,  U iah ;  sou th  o f  the  F la t  Tops ;840 fee t  (256m)
nbr th  and ? ,280 fee t  iOgSm) bas t  o f  the  SE corner ,  Sec t ion  34 ,  T25S,  R l3E.

These so i l s  a re  coarse ,  1oamy,  f f i i xedo mes ic  Typ ic  Ca lc io r th ids .  A  typ ' i ca l
pedon  i s :

A l l - -0  to  I  i nch  (0  to  2 .Scm) ;  ye l low ish  red  (5YR 5 /6 )  g rave l l y  f i ne  sand ,
ye ' l low ish  red  (sYR 4 /6)  mo is t ;  s ing le  g ra in ;  so f t ,  vgrY f r iab le ;  few very
? ine  and f ine  roo ts ;  20  percent  f ine  and med ium pebb les  on  the  so i l  sur face ;
l5  percen t  pebb les  in  the  so i l  ho r j zon ;  s l i gh t l y  ca lca reous ;  ca rbona tes  a re
d issemina ted ;  m i ld l y  a lka l ine  (pH 7 .8 ) ;  ab rup t  smooth  boundary  t l  t o  12  inches
(2 .5  to  30 .5cm)  th i  ck . l

A l2 - - l  to  6  inches  (2 .5  to  l5 .Zcm) ;  ye l low ish  red  (5YR 5 /6 )  loamy f ine  sand ,
ye l low ish  red  (sYR 5 /6)  mo is t ;  weak med ium subangu lar  b locky  s t ruc tu re ,  so f t ,
very f r iable;  few very f ine pores;  5 percent  pebbles;  moderate ly calcareous'
carbonates  are  d isseminated ;  mi ' ld1y  a ika l ine  (pH 7 .8) ;  abrup t  wavy  boundary
t0  to  9  i  nches  (O to  22 .9cn)  t f  i  ck .  l

C lca - -6  to  13  inches  ( . l 5 .2  to  33cm) ; ' l  i gh t  redd ish  b rown (sYR 6 /4 )  f i ne  sandy
loamo ye l low jsh  red  (sYR 5 /6)  mo is t ;  weak med ium subangu lar  b locky  s t ruc tu re l
s l igh t ly  hard ,  f r iab le ;  few very  f ine  roo ts ;  s t rong ly  ca lcareous ;  fqw very
f ine  pores ;  s t rong ly  a lka l ' i ne  (bH 8 .6 ) ;  c lea r  wavy  boundary  t5  to  18  inches
(12 .7  to  45 .7cm)  i t r i ck . l

C2ca- -13  to  26  inches  (33  to  66cm) ;  p ink  (sYR 7 /3)  f ine  sand; r  loam,  redd ish
ye11ow (sYR 6 /6)  mo is t ;  mass ive ,  hard ,  f i rm;  few very  f ine  roo ts ;  few very
f ine  pores ;  s t rong ly  ca lcareous ,  carbonates  are  d isseminated ;  s t rong ly  a lka-
l i ne  (pH 8 .8 ) ;  g r iOua l  wavy  boundary  t l 3  to  ?2  inches  (33  to  55 .9cm)  th i ck . l

C3- -26  to  40  inches  (66  to  l01 .6cm) ;  redd ish  ye l low (sYR 6 /6 )  f i ne  sandy  loam,
redd ish  ye11ow (sYR 6 /6)  mo is t ;  mass ive ,  hard ,  f i rm,  few very  l ing  pores l
modera te iy  ca lcareous  ia rbona ies  are  d isseminated ;  s t ronSly  a lka l ine  (pH 8"8) ;
c lear  wavy  boundary  t0  to  26  inches  (O to  66cm)  th ick .J

C4- -40  to  60  inches  (10 . | .6  to  l52cm) ;  redd ish  ye l low (sYR 6 /6 )  f i ne  sand ,
ye l low ish  red  (5YR 5 /6 )  mo is t t  mass ive ;  s l i gh t l y  hard ,  f r i ab le ;_modera te ly
Lal  careous carbonates.  are d i  isemi nated;  s t iongly a l  kal  i  ne (  pH 8.  6)  .

These so i l s  a re  we l l  d ra ined.  Runof f  i s  typ ica l l y  s low but  ranges  to  rap id
depend ing  upon s1ope.  Permeab i l i t y  i s  modera te ly  rap id .  Mof fa t  so i l s  a re
typ ica l l y  used  fo r  range land .  Ind ian  r i cegrass ,  ga l le ta ,  b lackbrush ,  fou r -
w ing  sa l tbush and Mormon- tea  are  the  pr inc ipa l  p lan ts .

n correlated to the Moffat Series
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CABBA SERIES

These  so i l s  a re  c lass i f i ed  as  1oamy,  m ixed  (ca lca reous) ,  f r i g id '  sha l . ' l ow,  Jyp ic
U i io r thents .  The Cabba ser ies  con i i s ts  o f  sha l low,  rve l l  d ra ined,  modera te ly
permeab ' le  so i l s  tha t  fo rmed in  res iduum and co l luv jum der jved  dominant ly  f rom
sha le  o r  s i l t s tone o f  the  Green R iver  Format ion .

These so i l s  a re  on  benches,  canyon r ims,  and s teep canyon s ide  s lopes  a t  e le -
va t ions  o f  5 ,000 to  8 ,200 iee t  

- ( l ,SZq 
to  2 ,499n) .  S lope ranges I to I  3  to  70

percen t .  The  average  annua l  p rec ip i ta t ion - ranges  f rom '12  to - . |6  inches  (30-5
lo 40.6cm) n and the-mean annui l  a i r  temperature ranges f rom 42" to 45oF
(5 .6 "  to  7 .2 "c )  .

They  are  near  the  Podo,  Guben,  and Patmos so i l s .

podo so i l s  have hard  sed imentary  rock  a t  depths  o f  less  than 20  inches  (50 .Bcm)
Guben and Patmos soi ls  have Oepi t rs  greater  t f ran 20 inches (50 '8cm) .

A typical  pedon of  Cabba extremely bouldery lqqry,  40 tg_l_0,percent  s lopes'  was
oesli^i ueo bn the sl opes of Cottonwood Ri dgL ; 250 feet ( 7qry) west anq I ' 500
i ; ;  (+s i * i  nor th  o f ' the  southeas t  corner 'o i  Sec t ion  7 ' ,  T1  35 ,  R l6E (photo  No.
&  Coord  .  1 -57 ,  J - . |5 ) .

A l - -0  to  3  inches  (0  to  7 .6cm) ;  pa le  b rown (10YR 6 /3)  bou ldery  loam,  b rown
( lgyR 4 /3)  mo is t ;  modera te  med iu in  g ranu lar  tha t  par ts  to  f ine .granu l .a r .s t ruc-
iu re ;  l oo ie ,  S l ig f r t t y  s t i ckyo  s l tgE t ty  p las t i c ;  common very  f i ne  and  f ine
roo t i ;  5  pe icent - f inb  grave i i ,  10-per leh t  cobb les  l5  percent  bou ldeqs l
s l i gh t l y  ca lca reous ,  ca rbona tes  a rb  d issemina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) ;
abrupt smooth boundary.

C l - -3  to  7  inches  (7 .6  to  17 .Bcm) ;  b rown ( l0YR 5 /3 )  log ry , .  b lown ( l0YR 4 /3 )
mo is t ;  mot t les ;  we iL  f i ne  g ranu l i i  s t ruc tu re ;  l oose ,  ! l i gh t l y  s t i cky ,  s l i gh t l y
p las t i c ;  co tnmon very  f ine  ind  f ine  roo ts ;  s l igh t ' l y  ca lcareous '  modera te ly
a lka l ine  (pH 8 .4 ) ;  ab rup t  smooth  boundary

CZ- . t  to  t5  inches  ( tZ .e  to  38 . tcm)  ;  l i gh t  ye l low ish  b rown ( ' !0YR-6 /4 ) .1oam,
ye l  l ow ish  u rown ( io in  s l4 )  mo is t ;  m iss i ie ;  i o f t ,  f r i ab le r  s . l  i gh t l y  s t i cky '
i t  ig l ' , t t y  p las t i . i  common very  f ine ,  f ine  roo ts ;  5_percent .sha le . . f ragments
wf r i i h  s iake  in  wa te r ;  s i i gh t i y  ca l ia reous ,  s t rong ly  a lka l ' i ne  (pH 8 .8 ) ;  ab rup t
smooth boundary.

C3r - - .15  inches  (3B. lcm) ;  r ippab le  sha le ;  so f t  carbonate  coat ings  on  the  sur -
face of  rocks.

Depth  to  so f t  sha le  o r  s i l t s tone js  B  to  20  inches  (2 } .3 - to  50 .Bcm) .  Rock
fragments are sof t  shaleo s i l ts tone wi th some sandstone f ragments_and range
in  i i ze  f rom f ine  grave l - to  la rge  sands tone f lags  and.bou lders .  The sur face
contains f rom 0 to l0 percent  coarse f ragments,  but  the contro l  sect ion
contains less than 35 percent .  These soTls are common' ly  calcareous through-
ou t .

The A hor izon  has  hue o f  2 .5Y or  IOYR,  va lue  o f  5  to  7  d ry ,  3  to  5  mois t ,
and chroma of  2 or  3.  I t  ' is  I  oam, boul  dery I  oam, oF gravel  ly  I  oam.
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The C hor i  zon has
and chroma of 2 to
extremely gravel  1Y
cal  careous and i  s

hue  o f  2 .5YR or  l0YR,
4 .  I t  i s  l oam,  s i l t y
loam.  The C hor izon

moderate ly to st ronglY

va lue  o f  5  o r  6  d r y ,  4  o r  5  mo i s to
c l ay  l oam,  c l ay  l oam,  g t r dve11Y  1oam,

i s  modera te l y  ca l ca reous  o r  s t rong ly
a l  ka l  i  ne .
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CHILTON SERIES

The Chi l  ton
mesi c fami 1y
grave l  1y  Loam
some carbonate
so ' i  I  mater i  a l

se r j es  i s  a  member  o f  t he  l oamy-ske le ta l ,  m i xed  ( ca l ca reous ) ,

o f  Ust i  c  Tor r  j  o r thents .  Typ i  ca ' l  1y ,  Ch ' i  I  ton so i  I  s  have brown

A hor . i zons  ou . r  l igh t  b rowh gravL l l y  loam Cca hor izons  in  wh ich
has  accumula ted .  

"Be low the  Cca hor izon  is  very  g rave l ]y  loam
tha t  i s  4  o r  more  fee t  (1 .2m)  th i ck .

Ch i l ton  so i l s  a re  on fans  and p iedmonts  a t  e leva t ionsof  5 ,800 to  6 ,800 fee t
( i ,ZOA tu Z,OZi* i .  S iop. t  range f rom 5 to 20 percent .  These. :? i l : , f? !T:g- i :
;  j i ; ; ; . i " r- . l l * ; ; t ;  d; ; ; ; ; ;  *or i iv t iom sandstohe, schi  st ,  snei ss and I  imestone '

I  a a  \  F  t  !  l -

At  the  type  loca t ion  the  annua l  p rec ip i ta t ion  is  13  inches  (g3cm)  o f  wh ich
i . ' ^ r  / ' r n o n \  T

i lJt i"Fuii i=orrino'i 'r, ."tu**.r l* 'ni lnJii-t.*p.i i tr.. is about 50oF (l0oc) '  The
A  - ^  ^ 3  C ^ ^ + ;u r  . . r J

t ype  loca t ion  is -Torance County ,  New Mex ico ;  near  the  N 1 /4  corner  o f  Sec t ion

3 I ,  T3N,  R6E.

Typ j f y ing  Pedon :  Ch i l ton  g rave l l y  loam range land .

A l  - -0  to  9  i  nches  (0  to  Z l .gcm)  ;  b rown (7 .5YR 5 /2)  g rave l  1y  I  oam,  dark
(Z .S in -q t i )  mo is t ;  weak and modera te  very  f ine  granu lar  s t ruc tu re ;  so f t ,
i r i ab le ; 'many  f ine  roo ts ;  25  percen t  g rave l ;  ca lca reous  w i th  ca rbona tes
pebb tes i  mod l ra te ly  a l  ka i in .  l pH 8 .2 ) i  g radua l  boundary ;  4  to  l0  inches
to  25 .4cm)  )  th i  ck .

C lca - -9  to  l5  inches  (zZ .g  to  38 . l cm) ;  l i gh t  b rown (7 .5YR 6 /4 )  g rave1 .1y  1oam,
uro*n  (2 .  svn  s l4 )  - . i  t i ;  mass ' i ve ;  to i i ,  v6ry  f r i  ab le ;  common f  ine  and med i  um
roots ;  about  3 '5  percent -g ravet  w i  t f r  ca i . ' i um carbonate  occur r i?9 , ,u : ,  :P1 l  con-
c re t ' i ons  and  as  coa t ' i ngs  on  the  pebb i . s ;  modera te ly  a lka l ine  (pH 8 .4 )  ;  g radua l

wavy  boundary ;  6  to  B  inches  ( lS .Z  to  20 .3cm)  th i ck .

CZ- - I5  to  60  inches  (38 .1  to  t52cm) ;  f i gh t  b rown (7 .5YR 6 /4 )  ve ry  g rave l1y

loam,  b rgwn d .5VR-  s )4 j  mo ' i  s t ;  mas i i ve ; "so f t ,  very  f r iab le ;  few med ' ium roo ts ;
about  50  percenr ,  o f  th is  hor i ion  is  g r ive l ;  ia lca ieous ,  bu t  less  than in  the
hor i zon  above ;  modera te ly  a lka l ine  (pH 8 .4 )

Rock f ragments range f rom 35 to 65 percent_jn lhe contro l  sect ion.  The pedons

are  ca lcareou i  th r6ughout  and are  mSoe i i - i . rv  q ] rC l ine  lpH 7 .9  th rough B '4 ) '
Annua l  so i l  tempera ture  is  es t imated  as  50" ' 'F  ( l0oc) .  The A hor izon  has  hue

of  7 ;5yR 0r  syR;  va lue  o f  4  th rough 6  dry  and 3  th rough.5  mois t ,  and chroma
of Z through 4.  I t  js  dark color6d in s-ome pedons but  is  too th in to be a
mo l i i c  ep i f i edon .  The  C lca  hor i zon  has  hue  o i  7 .5YR or  5YR,  va lue  o f  I  th rough
B dry  and :  in iough 5  mois t  and chroma o f  2  th rough I t  i s  loam,  c lay  loam,
sandy c ' lay  loam o i  sandy  loam,  w i th  lB  to  35  percent  c1  ay .  Th is  hor izon  con-
ta jn i  7 tb 15 percent  c i rbonates and 35 to 50 percent  rock f ragments,  most ly
g rave l .  The  CZ hor i zon  i s  s im i la r  to  the  C lca 'hor i zon  excep t  tha t  i t  con ta ins
about  5 percent  I  ess carbortates .

These so i l s  a re  excess ive ly  d ra ined:  med ium run-o f f :  modera te ' l y  rap id  perme-

ab i  I  i  t y .

p r jnc1pa l  l and  uses  a re  g raz ' ing  and  w i ld l i f e .  P r inc ipa l  .p lan ts  a re  b lue  g rama '

b lack  g rama,  sand  d ropse id ,  ca i tus ,  i un iper  and  p inyon  p ine

brown
very

on
(  10 .2
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CHIPETA SERIES

The Ch ipe ta  se r ies  i s  a  member  o f  the  c layey ,  m ixed  (ca lca reous)  mes ic ,
sha l low fam1 1y  o f  Typ ' i c  Tomior then ts .  f yp ica l l y ,  Ch ipe ta  so i l s  a re  l0  to  20
jncfres (ZS.a io 50.bcm) deep over sof t  shale,  have a weak to moderate gypsunl
accumula t ion  immedia te iy  above the  sha le ,  and have s ' i l t y  c lay  C hor izons .

These so i l s  a re  on  gent ' l y  s lop ing  to  s teep up lands .  S lopes  are  complex  and
range f rom I  to 30 f iercei r t .  Theie soi ls  formed in res iduum from alkal ine
mar ine  sha les  conta in ' ing  gypsum.  The c l  imate  is  semiar id .  The mean annua l
tempera ture  is  47"  to  52" {  (8 .3"  to  11 .1 'C) .  The f reeze- f ree  per iod  ranges
f rom l l0  to  

.160 
days .  Mean annua l  p rec ip i ta t ion  ranges  f rom 6  to  1 l  ' i nches

( is.z io i i .s i r l l - " in.  t t i l  io l i i ioh i i  bmery countvl  utah; 1 ry i1e-( l .6km)
sou th  and  F l j z '  m j le i -  ( i " .q [m)  e is t  o f  cas t le -  Da ]e ,  l , ooo  fee t  (30 .5m)  sou th
and 2A fee t  (6 . . |m)  eas t  o f  the  Nt ' l  corner  o f  Sec t ion  l I ,  T l9S,  RBE.

Typ i fy ing  Pedon:  Ch ipe ta  s i l t y  c lay  loam cu l t i va ted .

Ap- -o  to  5  inches  (0  to  12 .7cn) ;  l i gh t  b rown ish  g fay  (? .5y  6 /2 )  s i l t v  c1  av
lbam,  dark  g ray ish  b rown (2 .bY '4 /2 ) -mo is t ;  weak  f ine  b locky  and  subangu la r
b loc iy  s t ru i tu - re ;  hard ,  f i rm,  s t ' i cky ,  p las t i c ;  few f ine  and med ium roo ts ;
few f ine  d iscon t inuous  pores ;  s t ron"g iv ' ca lca reous ,  n r i l d l y  a lka l ine  (pH 7  -7 ) ;
c lear  smooth  boundary ;  i  to  5  inche i  

- (2 .5  
to  12 .7cm)  th ick -

C l - -5  to  t3  inches  (12 .7  to  33cm) ;  l i gh t  b rown ' i sh  g ray  (2 ._5Y 6 /2 )  s i ' l t y  c1ay ,
dark  g ray ish  brown (Z .Sy  4 /Z)  mo i i t ;  todera te  med ium and f ine  b locky  s t ruc tu re ;
hard , -ve iy  f i rm,  s t j ckY,  p las t i c ;  few f ine  and med ium roo ts ;  few lu lgq  con-
t inuous  pbres ,  i ew f in i -d i scon t inuous  pores ;  s t rong lv_ca lca reous '  m i1d1y  a lka -
i i ; ; - [pH ' i .6 j i  . i . u r  * iuv  boundary ;  6  fo  l0  inches- ( i5 .2  to  25 .4cm)  th i ck .

C2cs--13 to 17 i  nches (  33 to 43.zcm) ;  1 i  ght  browni  sh gray-  (  2-  lY 9/2)-  s i  l  ty
c1ay ,  dark  g ray ' i sh  b rown (2 .5Y 4 /2) 'mo is l ;  weak ,  modera te ly  th ' i ck  p la ty
breit i i  ng to"weik medi um b' iocky structure; hard , very f  I  ry, st i  cky p1 asti  c i
few f in6  and med ium roo ts ;  many f ine  c rys ta ls  and myce l ia - l i ke  ve ins  o f
gypsu* ;  Z0  percent  unweathered-sha le  f r igments ;  s t rong ly  ca lcareous '  m i ld ly .
; i  i ; i  i ; . -  (p [ -  i :4 ' i ;  g ;uJuu1 i  r resu l  a r  bou idary ;  3  to  5 -  i  nches  (7  .6  to  l2  '  7cm)
th i  ck ,

R- - - |7  inches  (43 .2cm)  ;  s l i gh t ' l y  wea thered  mar ine  sha le .

Ranqe in  Charac ter is t i cs :  Depth  to  sha le  ranges  f rom l0  to  20  inches  (25 : !

; ;  60 .gcmj  .  Sa l in ' i t y  ranges  i rom modera te  to  s t rong . ._T ! .  so i l s  a re  usua l l y
dry when not  f rozen i rn les i  i r r igated.  Mean annual  soi l  temperatures are more
i r" ' in  4 i ;F (B.3.at :  i r le  At  hor i ion has hue of  IOYR through 5Y, value of  6
through B dry,  4 through 6 moist ,  and chroma of  I  or  2.  The contro l  sect ion
below l0 incf ies ( l l .+ifr l  averagei more than 35 percent 9: l9y 9nd ranges from
heavy  s i l t y  c lay  loam t ;  s i l t y  c lay .  Hue rangeb f rom l0YR th rough 5Y,  va lue
is  5  o r  6  d ry ,  4  o r  5  mo is t ,  ind  chroma is  I  o r  2 .  Amount  o f  gypsum in  t l .
gyps ic  hor izbn ' ranges  f rom 0 .5  to  

. |0 .0  percent  and gypsum crys ta ls  range f rom
few to common.
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Dra i  nage and
runof f ;  s low
i  r r i  gated and
sa l  tbush ,  mat

Permeab i l j t y :  These  so i l s  a re  we l l -d ra jned ,  med ium to  rap id
permeabi l i ty .  A few of  the smoother areas of  deeper soi l  are
used fo r  g rowing  gra ' in  and hay  c rops .  A t  p resent ,  Nut ta l  I  s
sa l tbush ,  shadsca le ,  and  ga l le ta  g rass  a re  dominan t .
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CLIFFDOWN SERIES

The cl i f fdown series is a merber of the loamy-skeletal,  mixed (calcareous),

i ' i i i i i  i i r i iv of Typic Toryiorthents. Cl i f fdown soi ls.typical ly.have weaklv

"ip".. i"a, 

- l . ight -bi^own 
i sh gray A1 horizons, and strat i f ied l ight-brownish

gi lv ana i igni gruy, graveity and very gravel ly sandy loam C horizons' They
are calcareous and strongly alkal ine.

c l i f fdown so i l s  a re  on  smooth ,  near ' l y  leve l  and gent ly  s lop ing  a l  luv ia l  fans
at  e leva t ions  o f  5 ,100 to  5 ,600 fee t  (1 ,554 to  l ' 707n) '  l l ope  gradrents  a re
0 to 4 percent. Eioded areis have veiy sl ightly convex r idges and concave
swales . '  The so i l s  fo rmed in  g rave l l y  loamy-a l luv ium f rom l imestone, -do lomi te '
tu f fs ,  quar tz i te ,  and sands to ie .  ThL annu l l  p rec ip i ta t ion^averages^6\ to  8
incr 'e i  ( iS .z  to  2o . jc tn ) .  The mean January  te inpera ture  is  35 'F  (1 .7 'C) ;  Ju ly
z i ;F- iz i . i ;c l ; -uno i t . ' ruun unnr i t  temper i ture ' is  about  53 'F ( . l1 .7 'c) '  The
i ror t l i . . .  p i , r loO is  . l30 

61S0 days. 'The type locat ion is  L inco ln County ,
Nevada; aboilt 500 feet (152m) nortl and 500 ibet (. l52m) east of the center
of  Sect ion 33,  T1 N,  R56E.

Typifying Pedon: Cliffdown gravelly sandy loarn - rangeland'

A l - -0  to  3  inches (0 to  7 .6cm);  l ight  brownish gray ( l0YR 6/2)  gravel ly  sandy
ioam, dark brown (1oYR 4/3) moist; weak thick platy structure; sott '  very
friable, nonsticky, nonplait ic; co[mon very f ine and fine roots; conmon very
fine and fine, ani 'many'very f ine intersti l ial pores; 30 percent. gravel;
strongly effervescent; strongly alkaline (pH 8.6); clear smooth Doundary;
2 to  4  inches (5 to  l0 .2cm) th ick .

c l - -3  to  13 inches (z .o  to  33cm);  l ight  brownish gray (  loYR 6/2)  gravel ly  f ine
sandy 1oam, dark brown t fOVn + i  g i  mois t ;  mass ive; -s l ight l .y -hard, ,very . - f r iab le '
nonsiicky,-sl ightly plait ic; mani very f ine and fine, and few medi um rootsi
tuny-ue"V'f ine"iuU'utir, and'many- very- f ine interstit i .al pores; 30 percent
gra"ver ;  

-v io tent iy  
e f fe ivescent ; -s t ro-ng ly .a lka l ine (pH B'6) ;  c lear  smooth

boundary;  B to  12 inches (20.3 to  30.Scm) th ick .

C2--13 to  20 inches (33 to  50.8cm);  l ight  gray ( IOYR 7/2) -grau-e1lv  l ight  f ine
i lnav-r6 im,-uro*n-( rd in  s7g)  mois t i  mais iv6;  

-so i t ,  
very  f r iab le ,  nonst icky,

nonpiastici many very f ine ind f ine, and.few medium roots; many very f ine
i r t ! " i l i t i i r  po i 'es ;  iO peic"n i  gr iu6t ;  v io lent ly  e f fervescent i_st rongly  a lka-
i i ' i .  i in -s .o l ' ;  c ie i r  t t6o i r ' -uor ia i rv ; -6  to  9  in ihes ( . t5 .2  to  ?2 '9cn))  th ick '

C3*-20 to  32 inches (50.8 to  8 l .3cm);  l ight  grav ( l0YR 7/ -2)  gravel lv  l ight  f ine
i inay- fJ i r , - t rorn- ( fOVn s l i )  mois t ; ' i r6s5 iys; -so i t ,  very  f r iab le ,  nonst icky,  .  -
nonpiast ic i  many v i ry  f inb ind f ine roots ;  many very . f ine and, f ine,  in ters t i t ia l
oores:  30 percent  f ine qravel i  v io lent ly  e f fervescent ;  s t rongly  a lka l lne
(pH e.a) ;  c lear  smooth 6oundaiy ;  to  l4  inches (35 '6cm) th ick '

I IC4--32 to  42 inches (B l  .3  to  106.7cm);  l ight  gray. ( t lYR 7- l2 l  verv^gravel lv
l iqht  f ine sandy loam, U^nn-( fOVn S/Si -moi i t ;  tass ive;  sof t ,  very  f r iab le '

""i ' i i i i iv, 
;;pir; i i ; ;  r inv u.iv i i" l  ind f in6 roots; many very f ine and fine

inl"". i i i iui pb"esj SO p"i:".." i  i ine Srivet; violently effervescent;-stronglv
; i i l i i ; ; - ( ; i  b 's i l ' t i iu l- i tooin uoundu"v; s to-t+ inihes (20'3 to 35'6cm)
th  i ck .
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I I IC5- -42  to  S?  jnches  (106 .7  to  132 . l cm) ;1 igh t  g ray  ( lOYR 7 /2 )  g rave l l y  l i gh t
ianOy loam,  dark  b rown ( tOyn  4 /3 )  mo is t i  mass ive ;  so f t ,  ve ry  f r i ab le .  nons t i cky '
nonp ias t ic i  many very  f jne  and f ine  roo ts ;  many very  f ine  and f ine ' in te rs t i t ia l
porbt ;  30 percent  grave' l  ;  v i  o l  ent ly  ef fervescent ;  s t rongly a l  kal  i  ne (pH B -  5 )  -

C l i f fdown so i l s  a re  usua l ly  d ry  dur ing  most  years ,  f f id i l l y  la te  sPr l !9 '_sunrner '
and fa l  I  months.  The mean annira l  soi  i  temperature i  s  53" to 59"F- (11 . -7-"  to
iS ;C) .  The  l ime  con ten t  i s  such  tha t  the  so i l  i s  a t  l eas t  s l i gh t l y  e f fe rves -
cent  in  the  A l  hor izon  and s t rong or  v io len t ly  e f fe rvescent  be low-  A  weak
Cca hor izon  is  in  some pedons,  bu t  i s  no t  charac ter is t i c .  p l  va lues  range
i iom e .z  to  B .B.  The sb i t  ha i  hue o f  l0YR or  7 .5YR,  va lue  o f  6  o r  7  d ry  and
3 through 5 moist ,  and chroma of  2 through 4.  The A1 hor izon in some pedons
is 1/Z i ln ' i t  o f  vaiue darker  than the C hor i  zon.  The contro l  sect ion is  s t ra-
t i f ied and dominant ly  f ine sandy loam or sandy loarn modi f ied by gravel .  Strata
of  loamy f ine sand,  ioamy sand ind loam are inc luded.  The gravel  content  is
var iable but  averages 35 to 50 percent  by volume.

These soi  1s are somewhat excess ' ive1y drai  ned;  s l  ow runof f  ;  moderate ly rap ' id  .
pe"meao i t i t y .  C l i f fdown so i l s  a re  used fo r  g raz ' ing .  The pr inc ipa l  vegeta t ' ion
is  common win ter fa t ,  bud sagebrush,  and Ind ian  r i cegrass .
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COMODORE SERIES

These  so i l s  a re  c lass ' i f i ed  as  loamy-ske le ta l  ,  m jxed  L i th i c  Hap loboro l  l s .

The  Comodore  ser ies  cons is ts  o f  sha l low,  we l l  d ra ined ,  and  modera te ly  rap id
permeab le  so i l s  tha t  fo rmed in  co l luv ium der ived  dominant ly  f rom sandstone.

These  so i l s  a re  on  toe  s lopes  and  mounta in  s ide  s lopes  a t  e leva t ions  o f  6 ,800
to  8 ,100 fee t  (2 ,072 to  2 ,469n) .  S lope ranges f rom 50 to  60  percent ._  The
average  annua l 'p iec ip i ta t ion  ranges  f rom l4  to  18  inches , (35 .6  to  45 .7cm) ,  and
the  m6an annua l  a i r  te*pera ture  ranges  f rom 43o to  45"F  (6 . . | "  to  7 .2"C) .

They  are  near  the  Beenom and Dat ino  so i l s .  Beenom so i l s .have P layer  o f  c lay
acc-umula t ion  and Dat ino  so i l s  a re  deeper  than 60  inches  ( l52cm)  .

A typical pedon of Comodore very stony very f ine sandy loary, 50 to 60 percent
s lo -pbs ,  e roded,  i s  loca ted  in  Dugout  Creek  nor theas t  o f  t le l l ' i ng ton ;  about
2, . ;b0 feet  (6a0m) east  and 2,300-feet  (70. |m) south of  the N} ' I  corner of  Sect ion
23  ,  T l  45 ,  R l  2E .

A l l - -0  to  4  inches  (0  to  10 .2cm) t  very  dark  g ray ish  brown ( l0YR 3 /2)  very
s tony  very  f ine  sandy  loam,  very  dark -  b rown ( tOyn 2 /2)  mo is t ;  weak f ine
granu la r  l t ruc tu re ;  l o f t ,  f r i ab le ,  s l i gh t l y  s t i cky ,  _ ! l i gh t l . y -P las t i c ;  common
iery  f ine ,  f ine ,  med ium ind  coarse  roo ls ;  few very  f ine  and l i le  pgF: i  15
per ten t  g rave ' l  ,  25  percent  cobb les  and 20  percent  s tones ;  mi ld ly  a lka l ine
(pH 7  .4 ) ;  c lea r  smooth  boundary .

A12- -4  to  14  inches  ( . l0 .2  to  35 .6cm)  ;  very  dark  g ray ish  brown (10YR 3- / .2 )  very
cobb ly  very  f jne  sandy  loam,  very  dark  b rbwn (1OYR 2 /2)  mo is t ;  weak f ine
granu iar  s i ruc tu re ;  s -o t t ,  f r iab lE ,  s l  igh t ly  s t i cky ,  s l igh t ly  p l3 : t i c ;  common
iery  f ine ,  f ine ,  med ium and coarse  roo ts ;  few vgry  f ing  pores ;  l5  percent
gra-ve l  and 30  percent  cobb les ;  mi ld1y  a lka l ine  (pH 7 .4) ;  abrup t  wavy  boundary .

R- - . |4  +  inches  (35 .6+cm) ;  f rac tu red  sands tone.

The range in  charac ter is t i cs  i s  no t  de termined fo r  th is  so i l .
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DATINO SERIES

These  so i l s  a re  c lass i f i ed  as  
' l oamy-ske le ta l  

,  H ixed  Typ ic  Hap ' loboro l l s

The Dat ino  ser ies  cons is ts  o f  very  deep,  we]  I  d ra ined and modera te ' l y  permeab ' l  e
so i l s  tha t  fo rmed in  co l luv ium der i ved  dominan t l y  f rom sands tone  and  sha le .

These so j l s  a re  on  toe  s lopes  o f  very  s teep mounta in
6 ,800 to 8 , . |00 feet  (2 ,A72 f i  2  ,469n) .  S l  ope ranges
The average annua l  p rec ' ip i ta t ion  ranges  f rom 16 to  lB
and the mean annual a-ir  temperature ranges frorn 43o to

They are near the Comodore and Beenom soi  I  s .  Comodore
bedrock  w i th in  20  inches  (50 .Bcm) .  Beenom so i l s  have
la t ion .

s 1 opes
from 40
i  nches
45"  F

a t  e leva t ions  o f
to 60 percent .
(40 .6  to  45 .7cm) ,

(6 .1 "  to  7 .2 "C) .

and Beenom so i  I  s  have
a  l aye r  o f  c l ay  accumu-

A typ ica l  pedon o f  Dat ino  ex t remely  s tony  f lne  sandy  lgu* r  tO- !q  60  percent
s to -pbs ,  e roded ,  i s  loca ted  abou t  i t+  m i ie  ( .4km)  sou th  o f  So ld ie r  Creek  Mine ;
Z ,+bO fee t  (73 im)  west  and 2 ,200 fee t  (670m)  south  o f  the  NE corner  o f  Sec t ion
lB ,  T l35 ,  R l2E (pho to  l ' l o .  &  Coord  "  4 - . |00 ,  K -3 ) .

A1- -0  to  9  inches  (0  to  22 .9cm) ;  b rown (10YR 4 /3)  ex t remely  s tony  f ine  s_a!dy_
loam,  Aar . t<  b rown ( iOvn  3 /3 )  mo is t ;  weak ' f i ne  g ranu la r  s t ruc tu re i  so f  t ,  f r i ab le ,
s l i g6 t t y  s t i cky ,  s l  i gh t ' l y  p1  as t i c ;  common very  f i ne  and  f ine ,  few med ium and
coa ise  roo ts ;  few ve iy  f i nb  pores ;  15  percen t  g rave1 ,25  percen t  cobb les  and
25  percen t  s tones ;  mo ie ra te ly  a lka l ine  (pH 7 .9 ) ;  c lea r  smooth  boundary .

B2- -g  to  l6  inches  (22 .9  to  40 .6cm)  ;  b rown (1OYR 5 /3)  very  s tony  loam,-dark
b .ou1n  ( l0YR 4 /3 )  mo is t ;  modera te  med ium subangu la r  b locky  s t ruc tu re ;  s l  i gh t l y
nu iO,  i r i ab le ' ,  i t i gh t f i  s t i cky ,  s ' l  i gh t ' l y  p las i i c ;  few very  f i ne ,  f i ne ,  med ium
and coarse roots;  iommbn very f ine ind i ine,  few med' ium poresi  l5  percent
grave ' l  ,  15  percent ,  cobb les  a i rO l0  percent  s tones ;  s l igh t ly  ca lcareous ;  moder -
a te ly  a lka l ine  (pH 7 .9 ) ;  g radua l  wavy  boundary .

C lca - - ' l 6  to  4 l  i nches  (40 .6  to  l04 . l cm)  ;  b rourn  ( lOYR 5 /3 )  ex t reme ly  s tony  ,  . ,
f i ne  sandy  loam,  dark  b rown ( lOYR 4 /3 ) 'mo is t ;  mass ive ;  ha rd ,  f r i ab le ,  s l i gh t l y
s t ' i  cky ,  s - l  i gh t l y  p las t i c ;  few very  f i ne ,  f i ne ,_med ium and  coarse  roo ts ;  common
very  ? ine  ana t inb  pores ;  l5  percbnt  g rave l ,  25  percent  cobb les  and 30  percent
s tones ;  s t rong ly  ca lcareous ,  carbonates  occur  as  so f t  powdery  masses ;  moder -
a te ly  a lka l ine  (pH 8 .0 ) ;  g radua l  smooth  boundary .

CZ- -4 j  to  60  inches  ( . l 04 .1  to  l52cm) ;  b rown ( lOYR 5 /3 )  ex t reme ly  s tony  very
f ine  sandy  loam,  dark  b rown ( lgYR 4 ' / i )  mo ' i s t ;  mass ive ;  s l i gh t l y  hard '  f r i ab le ,
s f  i gh t l y  ! t i cky ,  s t igh t ' l y  p las t i c ;  few very  f i ne ,  f i ne ,  med ium and  coarse
roo is ;  ?e*  ve ry  f i ne"por i s ;  l 5  pe icen t  g rave l ,  25  percen t .cobb les  and  30  Per -
cen t  s tones ;  mboera te iy  ca ica reous ,  ca rSona tes  a re  d issemina ted ;  modera te ly
a lka l  i ne  (pH 7 .9 ) .

The  range  in  charac te r i s t j cs  has  no t  been  de te rmined  fo r  th i s  so i l .
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ELWOOD SERIES

These  so i l s  a re  c lass i f  i ed  as  loamy-ske le ta l  ,  m ixed  Arg ' i c  CrYoboro l l s .

The E lwood ser ies  cons is t  o f  modera te ly  deep,  we l l  d ra ined,  and modera te ' l y
permeab le  so i l s  tha t  fo rmed in  res id t " lum and co l luv ium der ived  dominant ly  f rom
sands tone  and  sha le .

These so i l s  a re  on  modera te ly  s teep to  very  s teep mounta in  s ' lopes  a t  e leva 'u jons
of  7 ,900 to  9 ,500 fee t  (2 ,408 to  2 ,896m) .  S lope ranges f rom ?9 tq  70  percent .
The iverage annua l  p rec ip i ta t ion  r inges  f rom 20 to  30  inches . (50 .8  to  76 .?cm) ,
and the  mian  annua l  a i r  Lempera ture  ianges  f rom 32"  to  3B"F (0"  to  3 .3"C) .

They  are  near  the  Decross ,  Ade l  ,  Benteen,  Te ton ,  i4 jd fo rk  and Z i l l i on  so i l s .
Decross ,  Ade l  o  Te ton ,  and Benteen so i l s  have f ine-1oamy cont ro l  sec t ' ions .
Z j l l i on ,  Decross ,  Ade l ,  and  Ben teen  so i l s  have  th ick  dark  co lo red  sur face
hor i  zons .  F l i  d fork soi  1 i  s  verv deep.

A typ ica l  pedon o f  E lwood ex t remely  bou ldery  1oam,  50  to  70-percgn l^s lopes
loc i led  l .b  m i le  ( l .6km)  sou th  o f  the  Va1  1ey  t4oun ta in  Summi t ;  

. | 0 ,000  
fee t

(3 ,048m)  eas t  o f  the  SE corner  o f  Sec t ion  7 ,  T15S,  R lsE .

0 t - - l  i nch  to  0  (2 .5  to  Ocm)  i  undecomposed  tw igs ,  need leso  and  l€aves .

A l - -0  to  4  inches  (0  to  10 .2cm) ;  b rown (1OYR 4 /3)  ex t remely  bou ldery  loam,
dark  b rown (1OYR 3 i3 )  mo is t ;  modera te  f ine  granu lar  s t ruc tu re ;  hardo  f r iab le ,
s ' l  i gh t l y  s t i cky ,  and  s l igh t ' l y  p las t i c ;  few f ine ,  med ium and  coarse  roo ts ;
5  p6rcen t  g ravL l ,  5  percen t  tobb le ,  l 5  percen t  s tones ,5  percen t  bou lders ;
m i1d1y  a lka l ine  (pH 7 .6 ) ;  ab rup t  smooth  boundary .

B21 t - -4  to  13  jnches  (10 .2  to  33cm) ;  b rown (10YR 4 /? )  ve ry  g rave l l y  s i l t  1oam,
dark  b rown ( ]OYR 3 /3)  mo is t i  weak  t ine  subangu lar  b locky  par t i lg  to  weak f ine
granu la r  s t ruc tu re ' ;  ha rdn  f r iab le ,  s f  i gh t l y  i t ' i cky ,  and  s l igh t l y  P las t i c ;
iommon f ine  and med iumo and few coarse- roo ts ;30  percent  g rave l ,  l0  percent
cobb les ,  and  5  percen t  s tones ;  m i ' l d ' l y  a l ka l ine  (pH 7 .6 ) ;  c lea r  wavy  boundary -

B22t - -13  to  19  inches  (Eg to  48 .3cm) ;  b rown (10YR 5 /3)  very  g rave l l y  s i l t
loam,  b rown (1OYR 4 /3)  mo is t ;  weak med ium subangu lar  b locky  s t ruc tu re ;  hard '
f r i  abl  e,  s l  ' ight ly  s t i  cky,  and s l  i .ght ly  p l  ast i  c ;  common very f  i  ne,  and few
medium ioo ts j  30"percent 'g rave l  ,  

'To  
pbr len t  cobb les ,  5  percent  s tones ;  mj1d1y

a lka l ine  (pH 7 .8 ) ;  ab rup t  wavy  boundary .

B23 t - -19  to  24  inches  (48 .3  to  6 lcm) ;  b rown ( IOYR 5 /3 )  ve fY  g rgye ] l y  s i l t
l oam,  b rown (  10YR 4 /3 )  

'mo is t ;  
rock  i i ruc tu re ;  ha rd ,  f r i ab leo  _s l ' i gh t l y  s t igk .y :

un i  i f i gh i t y  p las t i c ; ' f ew ve iy  f i ne ,  f i ne  and  med ium roo ts ;40  percen t  g rave l ,
l 0  perc6n t  Lobu les ,  and  5  per len t  s tones ; .s l i gh t l y  ca lca reous ,  ca rbona tes  a re
d is iemina ted ;  modera te ly  a jka l ine  (pH 8 .0 ) ;  ab rup t  wavy  boundary .

R- -24  inches  (6 lcm) ;  sands tone .  !

A  range o f  charac ter is t j cs  has  no t  been de term' ined fo r  th is  ser ies .
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FALCON SERIES

These  so i l s  a re  c lass i f i ed  as  1oamy,  m ixed  L i th i c  Hap ' loboro l l s '

The  Fa lcon  cons is ts  o f  sha l low,  we l l  d ra ined ,  and  modera te ly -  pe rmeab le  so i l s

that  formed in res iduum der ivei  dom' inant ' ly  f t "om sandstone of  the Green Riven

Format ion .  These so i l s  i r .  on  benches an i  mesa tops-a t  e leva t ions  o f  6 '300

to  7 ,700 fee t  (1 ,g20 to  i "zq l i l . -  i top .  ranges  f rom I  to  B  percent .^  Jh .
average annua l  p rec ip ' i ta t ion  ranges  f rom 12- to  l6  inches  (ab .s  to  40 '6cm)  ,

and the mean annuar a i r  temperature ranges f rom-42" to 4s;r  (5.6o to 7 '2"c)  '

They  are  near  the  podo,  cabba,  Havre ,  a ld  warneke var ian t  so i l s .  Havre  so i l s

are  deep.  podo,  cabba,  ina  rd i rneke-va i ian t  so i l s  have l igh t  co lo red  sur face

1 ayers .

A typ' i  cal pedon of Fal con 1 oam, 1 to B pery9f s I  opes wqs . descri  bed on the

r idqe above pr ick ry  pear 'canvon,  toca l .h -2 ,800 fee t  (9sg l ) -south  and 3 '200

i#i=(;f i ;T west of the Nort ireast .oin.r oi section ?1 , r tzs, Rl5E (Photo No'
& Coord .  l -56 ,  K -2 ) .

A1- -0  to  3  jnches  (0  to  7 .6cm) ;  dark  b rown (10YR 4 /3)  loam'  very  dark  g ray ish

brown (  10yR 3/z)  mg.!  s t ;  *e i t i  i i  ne g ianul  ar  i t ructure i  s1 i  ght ly  hard ,  f  r i  abl  e,

s l igh t ly  s t1cky ,  s l igh t lV-n iu l t i c ; "co , r ,mon very  f ine  and f ine ,  few med ium

;;; i ;  ; '  i "d;; ; iAiy- al [ i1 i 'ne' (  pH 8.2); abrupt smooth boundarv '

Bz- -3  to  B  inches  (7 .6  to  20 .3cnr )  ;  dark  g ray ish  brown ( rOYR 4 l l  f ine .sandy

t oam, very dark brown t iovn-i l i i ' ' i . roi i t  j  r i ,ea"t f  i  ne subangul ar bl ock; ' '  structure;

s l i sh t l y  hard ,  f r i ab le ,  s l i gh ! ,1y  t t i ; k i , . ; i i g r r t ] v  n tqs t ]91  common verv  f i ne '

and , f jne,  few med. ium roots;  three perc-ent_gravel ;  moderate ly cSlcaregus'  car-

bonates  are  d- issemjnated ;  moderu t . i i ' i i [u r  in .  (pH 8 .4) ;  abrup t  smooth  boundary '

R- -B  inches  (20 .3cm) ;  ca lca reous  sands tone '

Depth  to  bedrock  is  7  to  20  inches  ( ]7 .8  to  50 .gcm) .  Rock  f ragments -are

gravel  and iobbles wi th- t ion. f - i ;  ro* . -pedons and ranges f rom 0 to 35 percent '

The A hor. izon has varue of  4 or  5 dry,  z  or  3 moist  and chroma of  1 to 3 '  I t

i s  f ine  sandy  loam,  loam and grave l l y  loam'

The  B  hor i zon  has  hue  o f  l 0yR,7 .5YR,  va lue  o f  4  o r  5  d ry ,  2  o r  3  mo is t ;  and

chroma o f  2  o r  3 .  I t  i s  loam,  g"aue i ty  loam,  and f ine  sandy  loam'

The C hor izon where present  has val  ue
o f3or4 .

Al l  hor izons are noncalcareous to moderate ly calcareous
era te ly  a l  ka l  ' i ne .

of  5 or  6 dry,  4 or  5 moi  s t ,  and chroma

and neutral to mod-
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FIRO SERIES

These  so i l s  a re  c lass i f i ed  as  loamy-ske le ta l ,  m ixed  L j th i c  Hap loboro l l s .

The F i ro  ser ies  cons is ts  o f  sha l low,  we l l  d ra ined,  and modera te ly  permeab le
so . i  l s  tha t  fo rmed in  res iduum and loca l  co l luv ium der ived  dominant ly  f rom
ca lcareous  sands tone.

These so i l s  a re  on  benches and r idge tops  a t  e leva t ions  o f  6 ,000 to  8 ,800
feet  ( l ,BZ9 to 2,6BZm).  Slope ranges f rom 3 to 30 percent .  The.  average
unnru i  i r . . i p i ta i i on  iang .s  ? "o*  15  to  20  inches  (a0 :9  !o  50 .Bcm) , .and  the
mean annuat  i i r  tempera ture  ranges  f rom 38"  to  45"F  (3 .3o  to  7 .?"C) .

They are near Repp,  Doney,  Beenom, Podo,  Patmos soi ls ,  afd Warneke Var iant-
R;pi ,  and Doney sbi is  are greater  i f ran 40 inches ( . |0: l  .6cm) 9. .p.  Beenom
soi ts  have le is  than 35 p6rcent  rock f ragments and have a layer  of  . ' l ty  accu-
mulat ion.  Podo has a t i i l f r t  co lored sur face.  Patmos and l , larneke Var iant  are
greater  than 20  inches  (50 .Bcm)  deep.

A  typ ica l  pedon  o f  F i ro  cobb ly  f i ne  sandy_ ]ga [ ,3  to  30  percen t  s lopes ,
toca ted  on  Cot tonwood R iaae;2 ,400 f ; ;a  iAssm)  nor th  and.2 ,900 fee t  (BB3m)
east  o f  the  St , l  corner  o f  Sec t ion  23 ,  T l35 ,  R l  5E.

A l - -0  to  2  inches  (0  to  5cm) ;  b rown (10YR 4 /3)  cobb ly  f ine  sandy  loamr  very
dar t<  g ray ish  brown ' (1OYR 3 /? i  mo js t ;  weak med ium p la ty  s t ruc tu re ;  so f t '  very
f r iabTe,  s l lgh t ty  s i i c t  y ,  and s ' l  igh [1y  p las t i c ;  common very  f ine  and f ine
roo ts ;  iew t ine  

-pores  
i20  percent -g rave i ,  l5  percent  cobb les ;  nonca lcareous '

l ime  i s  d issemina teO;  m i ld i y  a lka l ine  (pH 7 .4 ) ;  ab rup t  smooth  boundary .

BZ- -Z  to  g  jnches  (5  to  Z2 .9cn) ;  b rown (10YR 4 /3)  very  cobb ly  loam' .very  dark
grayish brown ( lOYR 3/2)  moist i  moderate coarse subangu]ut  b locky st ructure;
i t i g f , t t y  hard , ' f r i ab le ,  s l  i gh t i y  s t i cky ,  and  s l igh t l y  p l l : t i c ;  common very
f in6,  f ine anO medium ioots j  few t ine ind medium-porbs;  20 percent  gravel ,
and  ?0  percen t  cobb les l  non ia lca reous ,  l ime  i s  d issemina ted ;  m i1d1y  a lka l ine
(pH 7  .4 ) ;  abrup t  wavy  boundary .

R- -9  inches  (22 .9cm) ;  ca lca reous  sands tone .

Depth  to  ca lcareous  sands tone is  7  to  20  jnches  (17 .8  to  50 .Bcm)
mehts are 35 to 65 percent  jn  the contro l  sect ion.

Rock frag-

The  A  hor i zon  has  hue  o f  7 .5YR or  IOYR,  va lue  o f  3  to  5  d ry ,  2  o r  3 .mo is t '
and chroma of  Z to 4.  I t  is  loam to e i t remely bouldery loam and cobbly to
extremely stohy f ine sandy loam.

The BZ hor izon  where  present  has  hue o f  7 .5YR or  10YR,  va lue  o f  3  t9  5  - { ty ,
Z  o r  3  mo is to  and chrbma o f  2  to  4 .  I t  i s  very  cobb ly  loam'  g rave l lY- f ine
sandy loam, io i* ,  c lay I  oam, very cobbly s i  t t  ioam, of  very gravel  1y loam;
clay content  is  18 to 35 Percent .

A  C hor izon  is  p resent  in  some pedons w i th  hue o f  7 .5YR or - lOYR,  va lue  4  to
6 dry,  and chroma of  Z to 4.  I t  is  loam to very gravel ly  loam and extremely
iouu iv  i f i v  loam.  The lower  par t  may be  s t rong ly -ca lcareous ,  bu t  the  so j l s
are  usua l ly  nonca lcareous  th roughout .
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GLENBERG SERIES

These  so ' i  l s  a re  c lass i f  i ed  as  coarse- loamy,  m ixed  (ca lca reous)  '  mes ic  Us t i c

Tor r i  f l  uvents ,

The Glenberg  ser ies  cons is ts  o f  very  deep,  v le l l .  d ra ined,  and modera te ' l y  rap id
p . . r . .n te  s6 i i s  tha t  fo rmed in  a l luv ium der ived  dominant ly  f rom sandstone and
sha l  e .

These  so i l s  a re  on  f lood  p1a ' ins ,  a l l uv ia l  va ]  1ey  f loo rs ,  and  a l luv ia l  fans  a t
e leva t ions  o f  4 ,600 to  6 ,400 tee t  (1  ,4OZ to  l ,95 lm)  .  _  S lope ranges f rom I  to
3  percent .  The average unnra l  p rec t [ i ta t ion  ianges  f rom b  to  14  inches  (?0 ,3
io - ib :O; i  ,  and  the  mean annua l 'a i r  iempera ture  ianges  f rom 47"  to  50oF (8 .3"

to  lOoC) .

They are near the Haverson,  Abra and Harvey soi ls .  Haverson,  Abra a ld Harvey
soi ls  have more than lB peicent  c1ay.  Abra and Harvey soi ls  have a hor izon
of  carbonate  accumula t ion .

A typ ica l  pedon o f  G lenberg  f ine  sandy  loap,  h igh  ra in fa l l ' ^ l - !9  3 -  percent
s lopes  was descr ibed about -9  mi les  ( i4 .5h)  

'w .s i  
o f  Pr ice ,  2 ,?90 lgg !  (7Qlm)

easl  anO Z,roO reet  (O7l ; )  nor th of  the St^ |  corner of  Sect ion l l ,  T14S'  RBE.

A l - -0  to  Z  inches  (0  to  5cm) ;  l i gh t  b rown jsh  g ray  (2 .5Y _6 /2 )  f i ne  sandy  loam,
very dark grayi sh brown G.'sy 3/ i)  moi st;  wea[ mbdi um pl q_ty structure; sl  i  ghtly

har l  ,  f r jaSte ,  nons t icky ,  s l ig l . t t t y  p las t i c ;  common very  f ine ,  f ine  qnd few
medi um roots; common vei 'v f i  n6 poiei;  sl  i  grrt ty cal carebus; moderately al kal i  ne
(  p l {  8.2 )  ;  abrupt  smooth boundary.

C1- -2  to  B  inches  (5  to  20 .3cm) ;  g ray ish  brown (10YR 5 /2)  very
dark  g ray ish  brown ' (1OYR 4 /2)  mo i i t ;  modera te  med ium subangu lar
tu re ;  s l i  gh t ly  hard ,  f r i  ab l  e ,  nons t i  cky ,  s l  i  g l t l y  p l .qs t ' i c ;  few
and medi uit ro-ots; common very fi ne, f i ne and few m99i yT pores ;^

f  ine sandy l  oam,
blocky st ruc-

very f i  ne, f i  ne
moderate'lY ca I -

careous ,  .u rbonu i . i  ; r ;  d issbminated i  *oo* ta te ly  a lka l inb  (pH 8 .4) ;  c lear
smooth boundary.

CZ- -g  to  Z0  inches  (20 .3  to  50 .Bcm) ;  l i gh t  g rnay ish  b rown (2 .?Y 6 /2 )  loamo dark
gray ish  brown (2 .5y '4 /2 )  mo is t ;  modera t6  med ium subangu lar  b locky  s t ruc tu re ;
ie ry  hard ,  f r i iU te ,  s l i gh t t y  s l i cky ,  s l i gh t l y  p las t i c ;  fe ry  ve ry  f i ne ,  f i ne
and med ium roo ts ;  iew v6ry  i ine ,  t ine  and mei i lm pores ;  s l igh t ly  ca lcareous ;ano  med lum rooEs ;  Tew very  T lne ,  T lne  ano  l l l e ( l l u r r r  t .
s t rong ly  a lka l ine  (pH 8 .6 ) ;  c lea r  smooth  boundary .

(  2 .5Y 6 /2)  f i  ne  sandY
f r iab le ,  s l i gh t lY
cal  careous,  car-

The A hor - izon  has  hue o f  7 .SyR,  l0yR and ? .5Y va lue  o f  5  o r  6  d ry  and chroma
of  2  to  4 .  i t  i s  i yp ica l l y  f ine  sandy  ioa*  bu !  inc ludes  19amy f ine  :u ld - t f

C3- -20  to  60  inches  (50 .8
loam, dark grayish brovtn
s t ' i cky ,  s l  i gh t l y  p las t i c ;
bonates  are  d jsseminated ;

very f ine sandy
isZ to4 inches

to 152cm) ;  l ight  graY' ish brown
(2 .5Y 4 /2 )  mo i i t ;  mass ive ;  ha rd '
few very f i  ne roots; moderatelY
s t rong l !  a l ka l ine  (PH 8 .6 ) .

loam.  The A hor izon  is  s l  igh t ' l y  to  s t rong ly  ca lcareous  and
(5  to  lo .Zcm)  th i ck .
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The C hor i zon  has  hue  o f  7 .5YR,  IOYR,  and  2 .5Y,  va lue  o f  5  o r  6  d ry ,  and  chroma
oi  z  to  4 .  I t  i s  typ ica l l y  f jne  sandy  loam but  ranges  to  vgry  f ine  sandy  ]9u*
and loam.  The so i l -  i s  s t r i t i f i ed  rv i th  th in  

' layers  o f  g rave l  o r  very  g rave l l y
i in .  sandy  loam.  The C hor izon  is  s ' l  igh t ly  to  s t rong ly  ca lcareous  and is  mod-
era te ly  tb  s t rong ly  a lka l ine .
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GUBEN SERIES

These  so i l s  a re  c lass i f i ed  as  loamy-ske le ta l  Typ ' i c  Ca lc ibo ro l l s .

The Guben ser i  es  cons i  s ts  o f  deep,  we l  I  d ra i  ned ,  modera te ly  permeab ' le  so i  I  s
tha t  fo rmed in  co l luv ium and res iduum der ived  dominant ly  f rom sandstone and
sha le  o f  the  Green R iver  Format ion .

These so j l s  a re  on  s teep and very  s teep canyon s ide  s lopes  a t
5 ,000 to  8 ,400 fee t  ( l  ,SZ4 to  2 ,560rn)  .  S lope ranges^ f rom.  30
The average annua l  p rec ip ' i  ta t ion  ranges  f rom l6  to  2A inches

e leva t ions  o f
to  75  percent .
(40  .6  to  50  .  Bcm)  ,

and the mean annual air temperature ranges from 42" to 45"F  (5 .6 "  to  7  .2 "C)  .

They  a re  near  the  Cabba,  Peso ,  and  Lazear  so i l s .  Cabba  and  Lazear  so i l s  a re
sha l low.  Peso  so i l s  a re  modera te ly  deep

A typical  pedon of  Guben extremely bouldery l9q*, -  40 \9- l5,percent  s l .opes '
was  loca ted  ' in  Pr ick ly  Pear  Canyo i r ;  about  i , zoo  fee t  (36qT)  south  and 2 '000
i . . t  i6 i f i i  eas t  o f  the  nor thweSt  corner  o f  Sec t ' ion  14 ,  T l  25 ,  R lSE (Photo
No.  & 'Coord .  )  1 -55A,  G-7) .

01- -1 /2  inch  to  0  ( .1 .3  to  Ocm) ;  l i t t e r  o f  pa r t ia l l y  decayed  p ine  need les  and
grasses .

A l l - -0  to  I  i nches  (0  to  l7 .Bcm) ;  g ray ish  b rown ( l0YR 5 /2 )  ex t reme ly  bou ldery
loam,  very  dark  g ray ish  brown ( iOVI  3 - /2 )  n ro is t ;  weak f ine  granu lar  s t ruc tu re ;
so f t ,  ve ry  f r i ab ie , -s f  i gh t l y  s i i c t  y ,  s l i gh t l y  p las t i c ;  common very  f i ne '  f i ne ,
med ium and  coarse  roo ts i  f s "percen i  g rav6 l ,  10 'percen t  cobb les ,  5  percen t
s tones ,  l0  percent  bou lders ;  modera t6 ly  ca icareous ,  carbonates  are  d issemin-
a ted ;  modera te ly  a lka l ine  (pH 8 .2 ) ;  c lea r  wavy  boundary -

A1Z- -7  to  15  inches  ( .17 .8  to  38 . l cm) ;  pa le  b rown ( l0YR 6 /3 )  ve ry  s tony  1oam,
dark  b rown ( loVn  i J l )  *o is t ;  weak  t ine 'g ranu la r  s t ruc tu re ;  so f t '  ve ry  f r i ab le '
s ' l  igh t ' l y  s t i cky ,  s ' l  ' i gh t l y  p ias t i c ;  common very  f  ine ,  f ine ,  med i  um'  coarse
.oo [s ;  i0  percent  g rave l - ,  fS  percent  cobb]es ,  20  percent -s tones ;  modera te ly
.u i .a i .ous ,  cd rbona tes  a re  d issemina ted ;  modera te ly  a lka l ine  (pH 8 .4 ) ;  c lea r
broken boundary.

C lca - - ]5  to  30  inches  (3a .1  to  l6 .Zcn) ;  ve ry  pa le  b rown (10YR 7 /3 )  ve ry  s tony
iou* ,  pa ' le  b rown ( lgyR G/3 )  mo is t ;  modera te  med ium subangu la r  b locky  s t ruc tu re ;
s i i gh t i v  hard ,  f r i ab le ,  S l igh t l y  i t l cky ,  S l  i gh t l y  p lqs t i c ;  common very  f i ne '
few- f inb ,  med iu* ,  coar ie  ro6 ts ;  few very  f ine ,  and f ine  pores ;  l0  percent
grave l ,  20  percent  cobb les ,  20  percent  s tones ,  5  pe fge l !  bou lders ;  s t rong ly
ca lca reous ,  ca rbona tes  a re  d issem' ina ted ;  s t rong ly  a lka l ine  (pH 8 .6 ) i  c lea r
smooth boundary.

CZ- -30  to  60  inches  (76 .2  to  lS2cm) ;  1 igh t  ye l low ish  b rown ( lOYR-6 / ! )  ex t reme ly
s tony  loam,  b rown ( tovn  5 /3 )  mo is t i  mod6ra te  med ium subangu lar  b locky  s t ruc-
tu re ;  s l iEh t l y  harc t ,  f r i ab te ,  s l i gh t i t - s t i . t  y ,  S l igh t l y  p ias t i c ;  few very  f i ne ,

f jne ,  and-med ium roo ts ;  few very  i ine ,  med iuh  common f ine  pores ;  10  percent
g . iu . t ,  20  percent  cobb les ,  25  

-percent  
s tones ,  5  pe fge l l  bou lders ;  modera te ly

ca lca reous ,  cc t rbona tes  a re  d ' i ssem' ina ted ;  s t rong ty '  a l ka l ine  (pH 9 .0 ) '
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The mo l l i c  ep ipedon  i s  7  to  16  inches
' i  s  g rea ter  than 40  inches  ( l0 l  .6cm)  .
s tony  loam but  ranges  to  inc lude f ine
i  n sbme pedons.  Rock f ragments are 35
cons is t  o f  g rave l ,  cobb les ,  s tones  and
ca l  careous  th roughout .

The  A  hor i zon  has  hue  o f  IOYR,  va lue  o f  4  o r  5  d ty ,  Z_qr  3  mo is t ,  and  chroma
of  l ,  Z  o r  3 .  I t  i s  very  s tony  loam to  ex t remely  bou ldery  loam.

The C hor izon  has  hue o f  IOYR,  va lue  o f  5  to  7  d ry ,  4  to  6  mois t ,  and chroma
of  3  o r  4 .  The C hor izon  is  modera te ly  ca lcareou l  o r  s t rong ly  ca lcareous  and
is  modera te ly  to  s t rong ly  a lka l ine .

( . l 7 .8  to  40 .6cm)  th i ck '  Dep th  to  bedrock
The contro l  sect ion is  common' ly  very
sandy loam,  very  s ton ,v  f ine  sandy  loam

to  OO percent  in  the  cont ro l  sec t ion  and
bou I  ders .  These soi  I  s  are common' ly
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HAVERSON SERIES

Al - -0  to  6  inches  (0  to  l5 .2cm)  ;  b rown (10YR 5 /3 )  f i ne  sandy  logT ' .  g ray ' i sh
brown ( lgyR 5 /2)  mddera te  coar ie  subangu lar  b locky  s t ruc tu re ;  s l ' i gh t l y  hard ,
f r iab le ,  s f  igh t ' l y  p las t i c ;  common very  f ine  and few f ine  roo ts ;  common very
f ine  and f ine  pores ;  modera te ly  ca lca ieous ,  carbonates  are  d isseminated ;
s t rong ' l y  a lka l ine  (pH 8 .6 ) ;  ab rup t  smooth  boundary .

C l - -6  to  16  inches  ( . l 5 .2  to  40 .6cm) ;  pa le  b rown ( l0YR 6 /3 )  loam,  g ray ish  b rown
(1OYR 5 /2)  when mois t ;  modera te  coarse  subangu lar  b locky  s t ruc tu re ;  hard '
f r i ab le ;  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t j c ;  few very  f i ne  roo ts ;  many  very
f ine ,  few f ine  and med ium pores ;  modera te ly  ca lcareous ,  carbonates  are  d is -
semina ted ;  s t rong ly  a lka l ine  (pH 8 .8 ) ;  c lea r  wavy  boundary .

C2- -16  to  ?4  jnches  (40 .6  to  6 lcm) ;  pa le  b rown (10YR 6 /3 )  s i l t  l oam,  g ray ish
brown ( lOYR 5/?)  when moist ;  moderate medium subangular  b locky st ructure;
hard ,  f r iab le ,  s t i cky ,  p las t i c ;  few very  f ine  roo ts ;  cornmon very  f ine ,  few
f ine and medium pores;  moderate ly calcaieous,  carbonates are d isseminated;
s t rong ly  a lka l ine  (pH B.B) ;  abrup t  smooth  boundary .

C3- -24  to  36  inches  (Ot  to  9 l .4cm) ;  pa le  b rown (10YR 6 /3)  Joam,  b rown ( IOYR
5/3)  when mois t ;  modera te  med ium subangu lar  b locky  s t ruc tu re ;  very  hard ,  f r i -
ab le ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t ia ,  few very  f i ne  and  f ine  pores ;  moder -
a te ly  ca l6are6us ,  ca iUona t i s  a re 'd i ssemina ted ;  s i rong ly  a lka l ine  (pH 8 .8 ) ;
c lear  smooth boundary.

C4- -36  to  45  inches  (9 . |  .4  to  l14 .3cm)  ;  pa ' le  b rown
brown ( l0YR 5 /3)  when mois t ;  mass ive ;  very  hard ,
s f igh t l y  p las t i c ;  common very  f i ne  pores ,  c i cada
ca lcareous ,  carbonates  are  d isseminated ;  s t rong ly
smooth boundary.

C5- -45  to  60  inches  ( . | . | 4 .3  to  l52cm) ;  pa le  b rown
brown ( l0YR 5 /3)  when mois t ;  mass ive ;  very  hard ,
s 1 i  ghtly pl ast ' ic ;  common very f i  ne pores ; ci  cada
ca lcareous ,  carbonates  are  d isseminated ;  s t rong ly

(  I  OYR 6/  3)  f i  ne sandY 1 oam,
f  i  rm,  s l  ' i gh t l y  s t i  cky ,
casts present ;  moderate lY
a lka l ine  (pH B .B) ;  c lea r

(  t  oYn 6/3)  f i  ne
f  i  rm,  S l  i  ght ly
cas ts  p resent ;
a lka l  i ne  (pH

sandy I oam,
s t i  cky ,
moderate I y

9 .0 )  .
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LAZEAR SERIES

These  so ' i  l s  a re  c lass i f  i ed  as  1oamy,  m ixed  (ca lca reous) ,  mes ic  L i th i c  Us t i c
Torri  orthents .

The Lazear  ser ies  cons is ts  o f  sha l low,  we l l  d ra ined,  modera te ly  permeab le
so i l s  tha t  fo rmed in  res ' iduum der ived  dominant ly  f rom sandstone and sha le .

These  so i l s  a re  on  benches  and  mesa  tops ,  s ide  s lopes .and  mounta in  s ide  s lopes
at  e leva t ions  o f  4 ,800 to  8 ,500 fee t  ( i ,qog  to  2 ,59 . |m)  .  S lope ranges. f rom 1
to 50 percent .  The average annual  prec ' ip i tat ion rangeE f rom B to 14 inches
(20.3 lo 35.6cm),  and the mean annual  a i r  temperature ranges f rom 45" to 50"F
(7  .2 "  to  lO"C) .

They  are  near  the  Ne lman,  Sh ing le ,  and P jnyon so i l s .  Ne lman so i l s  a re  2A to
40- inches  (50 .8  to  l0 l .6 i rn )  de6p . -  Sh ing le  so i l s  a re  sha l low over  wea thered
sha le .  P inyon so ' i  l s  have a  

' layer  
o f  carbonate  accumula t ion .

A typica ' l  pedon of  Lazear 1oam, 3 to 15 percgnt  s lopes in lnapp' ing uni t .  NSD
loci ted about  

. | ,000 
feet  (30.5;)  east  and 2,000 feet  (6. |0m) north of  the SE

corner of  Sect i  on ZS ,  r io i ,  Ri  i i  (pr ,oto No.  & Coord .  1-62-A,  G- l  )  .  (No General
Land Off ice survey of  the area.)

A t - -o  to  5  inches  (0  to  12 .7cm) ;  b rown (7 .5YR 5 /4)  loam,  dqrk  b rown - (7 .5YR
q jq )  *o is t ;  weak  f ine  g ranu la r ' i t ruc tu re ;  so f t ,  ve ry  f r i ab le ,  s l i gh t l y  s t i cky '
s i i i f i i v  p ias t i c ;  comm6n very  f ine ,  f ine  and med iurnroo ts ;  l0  pe fge l !  g rave l ;
mod6ratb ly calcaieous,  carboirates are d isseminated;  moderate ly a lkal ine
(pH 8 .4)  ;  abrup t  wavy  boundary .

(12 .7  to  Z5 .4cm)  ;  b rown (7 .5YR 5 /4)  g laye ]  l y  l  oam'  da lb  .
mo is t ;  mass ive ;  i 6 f t ,  ve ry  f r i ab le ,  s t igh t t y  s t i skJ r  s l i gh t l y
med ium and co i rse  roo ts ;  25  percent  g rave l ;  modera te ly  ca l -
a re  d issemina ted ;  modera te ly  a tka l ine  (pH 8 .4 ) ;  ab rup t

C l - -5  to  l0  inches
brown (7 .5YR 4 /4)
pl  ast ' ic ;  few f  i  ne ,
careous,  cdrbonates
wavy boundary.

R- -10  inches  (25 .4cm)  ;  sands tone.

Depth  to  sands tone ranges f rom 5  to  20 ' inches  (12 .7  to  50 .Bcm) .

The  A  hor i zon  has  hue  o f  7 .5YR,  l0YR or  ? .5Y,  va lue  o f  5  o r ,6  $ ly .  I t . i s
s l igh t ly  o r  modera te ly  ca lcareous ,  modera te ly  o r  s t rong ly  a lka l ine ,  and is
I  to  5  inches  ( i , s  to  t  z .7cm)  i l r i i k .  The A hor izon  is  loam,  sandy  c lay  loam'
or  f ine  sandy  loam.

The  C hor i zon  has  hue  o f  7 .5YR,  ]OYR or  2 .5Y,  ya lue  o f  5  to  7 ,d ry t  4  to  6
*o i r l  uno  .h ro*u  o f  3  0 r  4 .  I i  i  s  loam,  g rave l  1y  loam,  and c lay  loam.  .  Grave l
content  ranges f rom 0 to 35 percent .  The-C hor i2on is  moderate ly or  s t rongly
ca lcareous  and modera te ' l y  o r  s t rong ly  a lka l ine .

The sandy c lay loam phases are tax adjuncts to the Lazear ser ies because they
are  sYR in  hue.
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MENEFEE SERIES

These so i i s  a re  c iass i f ied  as  loamy,  mixed (ca lcareous) ,  mes ic ,  sha ' l  1ow,  Typ ic
Ustorthents.

The Menefee series consists of shai low, well  drained, and moderately permeable
so i l s  tha t  fo rmed in  res iduum and co l luv ium der ived  dominant ly  f rom sha le ,
si l tstone, and sandstone of the Green River Forrnation.

These so i l s  a re  on  canyon s ide  s lopes  and escarpments  a t  e leva t ions  o f  5 ,000
to 8,100 feet (. l ,524 t-o 2,469m). Slope ranges from 40 to.70 percent.- The
iu" r ige  annua l 'p iec ip i ta t ion  r inges  f iom l2 - to  l6  inches- (30 ,5  !9  10 . lc1 l l .
and t6e mean anhual i i r  temperatire ranges from 45o to 47oF (7.2" to 8-3oC).

They  are  near  the  Lazear ,  Sh ing le ,  and Guben so i l s .  Lazear  so i l s  a re  sha l low
ovei^ hard sandstone, si l tstone, or shale. Guben soi ls are over 40 inches
( l0 l  .6cm)  in  depth ,  and Sh ing le  so i l s  a re  d r ie r  th ree  quar te rs  o f  the  t ime '

A typical pedon of Menefee extremely bouldery loam, 40 to 70 percent ?loPgs.
loc i ted  abbve Jack  Creek ,  about  2 . im i les  (4 .Okm)  eas t  and 4 .5  mi les  (7 .2km)
south of the northeast corner of Section 9, Tl3s, R16E (Photo No' & Coord'
4 -37 ,  J -9 ) .

Al--0 to 2 inihes (0 to 5cm); pale brovrn (10YR 6/3) extremely bouldery loam'
brown (l0YR 4/3) m6ist;  modiiate coarse granular structure; soft,  very fr i-
ab le ,  s l igh t ly  i t i cky ,  s l igh t ly  p las t i c ;  few very . f ine ,  and f ine  roo ts ;
modeiatei i  caicareoui, carSonaiei are disseminatld; strongly alkal ine (pH B'8);
abrupt smooth boundary.

C l - -2  to  7  inches  (5  to  17 .8cm) ;  pa ie  b rown (10YR 6 /3)  loam,  b rown ( loYR 4 /3)
mois t ;  weak med ium subangutar  O io l1y  s t ruc tu re ;  so f t '  very  f r iab le '  s l igh t ly
s t i ck i ,  s l igh t iy  p las t i c i  few very  f ine  and f ine  roo ts ;  modera te ly  ca lcareous ,
carbo i i tes  i re  i i i semina ied ;  s t ro i rg ly  a lka l ine  (pH 8 .6) ;  abrup t  smooth  boundary '

C2- -7  to  9  inches  (17 .8  to  22 .9cn \ ;  l i gh t  o l i ve  g ray  (5YR 6 /2 ) -s i l t - l oam'
o l i ve  g ray  (sYR 5 /2)  mo is t ;  mass ive ;  s l ign t ly  ha id ,  f r iab ie ,  s l . igh t ly  s t i cky '
plast i i ;  few very'f ine and-f ine roois; f6w v-ery f ine pores; moderately ca1-
ta reous ,  carbona les  are  d isseminated ;  s t rong ly -a lka i ine  (pH 8 .8) ;  abrup t
smooth boundary,

C3r - -9  inches  (22 .9cn) ;  s i l t s tone wh ich  is  r ippab le  and s lakes  in  water .

The range in characterist ics has not been detennined for this series'
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MIDFORK SERIES

These soi  I  s  are c l  ass i  f  i  ed as ' l  oamy-s kel  eta l  ,  mi  xed

The Mi dfork ser i  es cons' i  s ts  of  deep ,  wel  I  dra ' ined o
soi  I  s  that  formed i  n cal  careous grave' l ly  a l  1 uv i  um
dominant ly  f rom calcareous sedimentary rocks-

The  mo l l i c  ep ' ipedon  i s  7
carbonates ranges from 4
pera ture  js  36"  to  40"F

Typ ic  Cryoboro l l  s .

moderate ly s low Permeable
and  co l luv ium der i ved

Elwood and Macar
have sha l low
ac id  th roughout .

These so i l s  a re  on  gent ' l y  s lop ing  to  very  s teep fans  and mounta ins ides  a t
e leva t ions  o f  7 ,500- to  9 - ,500 iee l  (2 ,286 to  2 ,896m) .

Slope ranges f rom 50 to 70 percent .

The average annua l  p rec ip i ta t ' ion  ranges  f rom 2A to  30  i lghgs , (50 .8  to -76 .29* )  '
and  the  m6an annua l 'a i r  l empera tu re  iunges  f rom 34"  to  3B"F  ( . | .1o  to  3 .3 "C) .

They  are  near  the  E lwood,  Macaro  Qu ig ley ,  ang Podo so i l s .
so i l s  have  bedrock  w i th in  40  inches  ( tO t .6cm) .  Podo  so i l s
cont ro l  sec t ions  over  sands tone and are  neut ra l  o r  s l igh t ly
Qu ig ley  so i l s  have f ine-1oamy cont ro l  sec t ions .

A typical  pedon of  Midfork bouldery loam, 50 to 7A percent  s lopes.  located
aboir t  4 mi  i  es (  6.  akm) west  and ? mi  l  es (  3,2km) south of  Rock Creek Ranch o.1,600 

feet  (aBBm) north and 9S0 feet  (289m) east  c f  the St l  corner of  Sect ion
22 ,  T l  55 ,  R l  6E .

O2- -?  jnches  to  0  (5  to  Ocm) ;  par t ia l l y  decomposed tw igs ,  leaves ,  and need les .

A l l - -0  to  I  inch  (0  to  Z .Scm)  ;  dark  ye l low ish  brown (10YR 4 /4)  _bou ldery  loamn
dark  b rown (7 .5YR'3 /? )  mo is t i -weak  f ine  g ranu la r  s t ruc tu re ;  so f t , . ve ry  f r i ab le '
nons t icky ,  ind  nonp ia i t i c ;  f6w very  f ine"and f ine  roo ts l  neut ra l  (pH 7  -2 ) ;
abrupt smooth boundary.

A12- -1  to  7  inches  (? .5  to  17 .Bcm) ;  dark  ye l low ish  b rown ( l0YR 4 /4 )  c lay
dark brown ( lOYR 3/3)  moist ;  weak medium pr ismat ic  st ructure that_Pal" t :
weak  med ium granu la r i  s t igh i l y  hard ,  f i rm ' ,  s l i gh t l y  s t i cky ,  anq  s l igh t l y
p ' last ic ;  common f ine and iew medium roots;  fgw very f ine a ld f ine pores;
percen t  f i ne  g rave l ;  m i ld l y  a lka l ine  (pH 7 .8 ) ;  c lea r  smooth  boundary .

c l - -7  to  30  inches  (17 .8  to  76 .Zcm) ;  ye l low ish  brown (10YR 5 /4)  ve fy  channery
loam,  b rown ( lOYR 4 , i l  mo is t ;  mass iu . i  s l i gh t l y  hard ,  f i rm,  s l i gh l lY .  s t i cky '
and i t ig l " r6y p ' last ic ;  common f ine and few i redium roots;  30 percent  channers '
l 0  perc6n t  g rhve l ,  anA 5  percen t  cobb les ; . s l i gh t l y_ca lca reous ,  ca rbona tes
are  d issemi ia ted ;  m i ld l y  a lka l ine  (pH 7 .8 ) ;  g radua l  smooth  boundary .

C2--30 to 60 i  nches (76 .2 to l52cm) ;  yel  I  owi  sh brown (  1OYR ?/ !  gravel ' ly  
' lo?*,

u ro "n  ( iovR 4 /3 i  mo i i t ;  mass ' i ve ;  tb i t ,  f r i ab le ,  s l  i gh t l y  s t i cky ,  and  s1  igh t l y
p las t i i ;  f ew f ine  roo ts ;  l 0  per ien t  channers  and  f5 -pgrcen t  g fave l ; " : l i gh t l y
fa lcareous ,  cdrbonates  are  d isseminated ;  modera te ly  a lka l ine  (pH 8 .4) .

l o a m n
to

l0

to  l5  inches  ( . |7 .8  to
to  15  inches  (10 .2  to
(2 .2 "  to  4 .4  "C  )  .  The

38 . l cm)  th i ck .  Dep th  to  f ree
38 . l cm) .  Mean annua l  so i l  tem-
control secti  on i  s cornmonl y
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gravelly loam or gravelly clay loam but-ranges to include-very channery loam
t in some- pedons. Clay contenl is 18 to 35 percent. Rock fragments are 35 to

65 percent  of  the contro l  sect ion.

The A hor izon  has  hue o f  10YR or  7 .5YR,  va lue  o f  4  o r  5  d ry ,  2  o r  3  mo is t ,
and chroma of  ? to 4.  The A hor izon is  neutra l  to moderate ly a lkal ine.

The C hor izon  has  hue o f  l0YR or  7 .5YR,  va lue  o f  4  to  6  d ry ,  4  o r  5  mo is t ,
and chroma of 2 through 4. The C horizon i  s m'i l  dly al kal i  ne to strongly
a I  ka l  i  ne .
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The Patmos ser ies consists
permeable soi ls that formed
sandstone and shale.

They are near the Cabba,
Cabba and Podo soi ls  have
Var iant ,  Repp and Rabbi tex
Var ian t  so i l s  have a  dark
greater  than lB percent .

PATMOS SERIES

These  so i l s  a re  c lass i f i ed  as  loamy-ske le ta l ,  m ixed  (ca lca reous) ,  f r i g id  Typ ic
Ustor thents .

of  moderate ly deep,  wel l  dra ined,  and moderate ly
' in col I  uvi um and. residuum deri ved domi nantly from

These so i l s  a re  on  canyon r ims and mounta in  s ide  s lopes  a t_e leva t ions  o f  5 '900
to 9,000 feet  ( l ,Zgg tb 2,743m).  Slope ranges f rom 3 to 70-percen! t  ̂ The
average unnu i t 'p iec ip i ta t ion  ranges  f i ^om l2 - to  20  inches- (30 .5  to  50 .8cm) , .
and the mean anhual  i r i r  temperat i r re ranges f rom 38o to 45"F (3.3"  to 7.?"C).

Doney, Frandsen, and Zahi l  l  soi l  s are sim'i  l  ar to the Patmos soi l  s. Frandsen
and Zi t r i t t  so i l i  have rock f ragments less than 10 percent ; .Doney so! l :  have
sof t  sands tone,  s i l t s tone or  l imestone a t  ?0  to  40 ' inches  (50 .8  to  l0 l .6cm) .

Podo, Gappmayer vari  ant, Repp anq Rabbi tex soi 1 s .
deplfrs i bss- than ?0 i nches ( 50. eqry) r 9appmayer
sb' i ts  have depths of  50 inches (152cm).  _Gappmayer

surface layer,  and Rabbi tex soi ls  have a c lay content

Patmos extremely stony loam, 50 to 7A percent  s lopes i  ?O mi les (3.?:Z$l  nor th
and 4 .0  m ' i les  ( -0 .+km)  west  6 t  Mar t in ;  i , lOO fee t  (335m)  nor th  and l '050  fee t
(geOm) west  o f  the  SE corner  o f  Sec t ion  6 ,  T l3S,  RgE.

A l - -0  to  3  ' inches  (0  to  7 .6cm)  ;  pa le  b rown ( l0YR 6 /3)  ex t remely  s tony  loam,
brown ( loyR 5 /3)  md is t ;  moder i ie 'med ium subangu lar  b locky  s t ruc tu re ;  so f tn
very  f i iau t€ ,  s i ig l . t t t y  s t i cky  and s l igh t ly  p las t i c ;  conmon very  f ine . roo ts ;
few-very f ine por6s;  4o perc lnt  cobbl6s ana's percent  s tones;  moderate ly
ca lcarebus ,  carbonates  a i^e  d isseminated ;  s t rong ly  a lka l ine  (pH 8 .6) ;  abrup t
smooth boundary.

C l - -3  to  14  inches  (7 .6  to  35 .6cm)  ;  pa ]e  b rown ( IOYR 6 /3 )  g rave l l y  loam,
brown (  lgyR s/3)  mojst ;  moderate medium subangular  b locky st ructure;  sof t '
very  f r iab le , '  s i igh t ly  s t i cky  and s1  igh t ly  p lq l t i c ;  common very  f i .ng ,  few
fi nL and medi um r6otsi many very fi ne*porbsi 20 percent gravel and q percent
cobb les ;  modera te ly  c i l careous ,  carbonhtes  are  d isseminated ;  s t rong ly  a lka-
l i ne  (pH 8 .8 ) ;  c lea r  smooth  boundary .

CZ- -14  to  Z l  inches  (35 .6  to  53 .3cm)  ;  pa le  b rown (10YR 6 /3)  very  cobb ly  loarn '
Uro*n ( f  gyR S/3)  moi i t ;  moderate mei iu in subangular  b locky st ructure;  sof t '
i r i iU td ,  s t igh t i y  s t i c [y ,  i nd  s t ig f i t t y  p las t i i ;  common very  f i ne ,  few f ine
roots; iew v6iv ?ine poies i  2A peiceni gravel ,  25 percent cobbles, and 5
percent  s tones-;  moderate ly 'calcareous,  iarbonates hre d isseminated;  s t rongly
a lka l  ine  (pH 8 .8) ;  c lear  snroo th  boundary .

Cr--21 to 26 ' inches (53.3 to 66cm);  f ractured sandstone,  common very f ine
roots;  moderate ly calcareous,  gradual  smooth boundary.

R- -26  inches  (66cm) ;  sands tone.
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Mean summer  so i l  tempera ture  is  41"  to  47"F  (5"  to  8 .3oC) .  These so i l s  a re
commonly calcareous throughout .  Depth to sandstone,  s i l ts tonen oF shale is
20  to  40  inches  (50 .8  to  l0 l .6cm) .  Rock  f ragments  a re  g rave l ,  cobb les  and
stones rang' ing f rom 35 to 60 percent .  Clay content ' is  15 to 25 percent .

The A hor izon  has  hue o f  5  o r  6  d ry ,  va lue  o f  4  o r  5  mo is t ,  and 'chroma o f  2
or  3.  I t  is  very gravel ly  to extremely stony loam.

The C hor izon  has  hue o f  ]OYR to  2 .5YR,  va lue  o f  5  to  7  d ry ,  4  to  6  mois t ,
and chroma of  ? to 4.  I t  is  predominant ly  very gravel ly ,  very cobbly f ine
sandy loam or loam.

VI I I  130



PESO SERIES

These so i l s  a re  c lass i f ied  as  
' loamy-ske le ta l  

,  m ixed Typ ic  Hap loboro l l s '

The peso ser ies consi  s ts of  moderate ' ly  deep,  -wel  I  dra inedo moderate ly rapid

oermeable soi ls  that  tormeo in col luv ium dbr ived dominant ly  f rom sandstone

hnd shale of  the Green River  Format ion.

These soi ls  are on steep to very steep mountain s ide s lopes at  e levat ions of

5 ;000 lo g, sob-t.ljt- t-i ,Ez4 to z ,egom) . s_t ope- ranges^f1om, !0 to B0 percent.
The average annual prec'ipi tation runil.t i; i l-r o-16-zo i nches ( 40.6 to-50 ' Bcm) ,
and the mean annual  a i r  temperature iung.s f rom ia"- to 45oF (3.3"  to 7 '?"c)  '

so i l s .  M id fo rk  so i l s  a re  over  40
are shal  I  ow.

loam, 50 to 80 Percent
mi les  (0 .4km)  west ,  nor th -

They are near the Mi dfork and Comodore
i nc-hes ( t  Ot .6cm) deep. Comodore soi I  s

A typi cal pedon of Peso extremely bou] gety f i  ne sqn{V
s lobbs ,  was  descr ibed a t  the  head o f  B ig  Canyon,  4 .0
*.sf oi the mouth of Big Canyon on the Green Rjver.

A- -1 /?  inch  to  0  (1 .3  to  0cm) ;  l i t te r  layer  o f  f i r  need les '

Al - -0 to 3 inches (0 to 7.6cm);  yel lowish brown ( tOYR 5/4)  extremely bouldery

i in .  sandy loam, dark nrown-(  iovf t -  3/ i )  mo!st ;  .moderate coarse granular  s t ruc-

i l i l ;  
-  
i i  i l r r t ty  hard,  ve.y i r iaut  e,  i i  i  ght lv  i t i  cky,  s l  I  sht ] I  p l  ast i  c ;  manv

very f ine, few very coarle roots; .o**6n uLty f inb porei i  ]5 percent gr^ave1 ;

s t rong ly  ca lcareous ,  carbonates  are  o issemin i teo l - *bo . iu ie ly  i t ta t ine- (pH 8 '4 ) ;

abrupt smooth boundarY.

B?- -3  to  14  inches  (7 .6  to  35 .6cm) ;  ye l low ' ish  brown (1 .0YR 5 /4)  ve fY grave l l y

f ine sandy loam, dark brown ( loyR 3/"3\  moist ;  weak medium subangular  b locky

s t ruc ture ;  so f t  very  f r iab le ,  s l igh t  i t i c tyn  S l igh t ly -q las t i c ;  common very

f jne, few very coarse roots; cornmon-u.ry t ine poies;- 5b percent gravel ,  l0
percent  cobbles;  s t rongly calcareous,-c i rbonatbs are d isbeminated;  s t rongly

i l  t<al i  ne ( pH 8.6 ) i  abrupt smooth boundary.

f iw-u.ry' i in., few very coarse roots1, ?A percent
-  . | J - ^ ^ - { - r { . as l i gh t l y  s t ' i cky ,  nonp las t i c i  f ew  ve ry  f i ne '  f ew  Very  coa rse  r -uuL ) t  LV  v

qrave l .  s0  percent  cobb les ;  moderate iy  c i i ia reout ,  la rbonates are  d isseminated;grave l ,  50  percen t .cob !19 : ;
i trongiy al i<al i  ne ( pH B.B) ;  gradual smooth boundary.

C l - -14  to  ?2  inches  (35 .6  to
cobbly f ine sandY loam, brown

R--22 i  nches (  55.9cm) ;

Depth to bedrock is Z0

55 .gcm) ; yel 1 owi sh brown ( 1 oYR -?/ 4) extreme l.y- i igVR'  
| f t j  mois t ;  mass ivd;  sof t '  very- I t iab le '

very hard sandstone.

to  40  inches  (50 'B  to  101 .6cm) '

The contro l  sect ion js  commonly very gravel : ly  f ine sandy loam but  ranges to
jnc lude very cobbly f ine sandy loam, ino iouLty loam in-  some pedons. .  Rock

fragments are 3b to 60 perceni and ioni ir t  of 
-gravel 

,  cobbles, and stones'

Theie soi ls  are conrnonly calcareous throughout .

The A hor izon  has  hue o f  7 .5YR or  IQYR,  va lue  o f  3  o r  4  d ry ,  2  o r  q  mo is t '

and chroma of  z  or  3.  I t  is  extremeiy 'uoutaery f ine sandy loam and bouldery

I oam.
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The C hor izon  has  hue o f  7 .5YR or  IQYR,  va lue  o f  5
and chroma of 3 or 4. The C horizon is moderately
i i ieous and is  moderate ly or  s t rongly a lkal ine.

This soi l  is  a tax adjunct  and di f fers f rom Peso by
clay in the contro l  sect ion.

or  6 dry,  3 through 5 moist ,
calcareous or  s t ronglY cal  -

hav ing  less  than 18  Percent
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PODO SERIES

These  so i l s  a re  c lass i f i ed  as  loamy,  m ixed  (ca lca reous) ,  f r i g id  L i th i c
Ustor thents .

The Podo ser ies consists of  shal low, wel l  dra ined and moderate ly rapid per-
meab le  so i l s  tha t  fo rmed in  res iduum and loca l  co l luv ium der ived  dominant ly
f rom sandstone w i th  some so i l s  der ived  f rom l imestone and sha le .

These so i l s  a re  on  gent ly  s lop ing  benches,  r idge  tops ,  and s ide  s lopes_of
moderate ly steep to very steep hi t ts  and mountains at  e levat ions of  5,200
to 8,400 feet  ( . | ,585 to ?,560m).  Slope ranges f rom I  to 70 percent .  The
average annua l  

'p rec ip i ta t ion  
ranges  f rom l2  to  2A inches  (90r !  !9  50 .Bcm) ,

and the mean annual  i i r  temperature ranges f rom 42o to 45oF (5.6"  to
7  .2 "C)  .

They are near the Detra Var iant  and Doney soi ls .  Detra Var iant  and Doney
so i ls  have pedons deeper  than 40  inches  (101.6cm) .  Det ra  Var ian t  so i l s
have  mo l l i c  ep ipedons .

A typical  pedon of  Podo very stony loam, 40 to 70 percent . l lgpgs located
abo i r l  4 .0  mi tes  (6 .4km)  nor i f r  o f  Bru in  Po in t ;  2 ,2AA fee t  (671m)  eas t  and
100 feet  (30m) south of  the Nl ' l  corner of  Sect ion 16,  T13S, R14E.

A l l - -0  to  5  inches  (0  to  12 .7cn) ;  g ray ish  brown (10YR s lZ) -very  s tony
I oam, dark grayi sh brown ( 1 OYR 4/2) moi st;  weak f i  ne granul ar structure;
hard ,  f r i ab ie ,  s l i gh t l y  s t i cky ,  and  s l igh t l y  p las t i c ;  common Yery  f i ne '
f ine ,  and med ium r6o ts ;  s l igh i i y  ca lcareous ,  carbonates  are  d isseminated ;
moderate ly a l  kal  i  ne (  pH 8.2 )  ;  abrupt  smooth boundary.

A12- -5  to  10  inches  (12 .7  to  25 .4cm) ;  l  i gh t  b rown ish  g ray  (10YR 6 /2 )  c lay
loam,  dark  g ray ish  brown (1OYR 4 /2)  mo is t ;  weak f ine  granu lar  s t ruc tu re ;
hard f i rm, i t i lky,  and plast ic ;  comrnon very f ine and f ine,  few medium roots;
few very  f ine  and f ine  pores ;5  percent  g rave l i  s l igh t ly  ca lcareous '  car -
bonates  are  d fsseminated ;  modera le ly  a lka l ine  (pH 8 .0) ;  abrup t  smooth
boundary.

C l - - . |O  to  16  inches  (25 .4  to  40 .6cm) ;  l i gh t  b rown ish  g ray  (10YR 6 /2 )  c lay
I oam brown ( lOYR 4/3) mo j st I  moderate medi um subangul ar bl ocky structure ;,
veiy hard,  f i rm,  st ic i<y,  and plast ic ;  conrnon very f ine a ld f ine,  few med-
ium roo ts ;  tew very  f i ;e  and t ine  pores ;  5  percent  g rave l ; ,modera te ly  ca l -
careous ,  carbonate i  a re  d is ieminat ld ;  modera te ty  a lka l ine  (pH 8 .0) ;  abrup t
wavy boundary.

R- - . |6  jnches  (40 .6cm) ;  sands tone .

Depth  to  l i th ic  contac t  i s  I  to  20  inches  (20 .3  to  50 .8cm) .  Rock  f rag-
ments are in indiv idual  hor izons and range f rom 0 to 70 percent  but
average less than 35 percent  in  the cont io l  sect ion.  Mean annual  soi l
tempeiature is  44o to 47"F (6.7o to 8.3oC) and the mean summer soi l  tem-
pera tu re  i s  59o  to  64oF (15"  to  17  .BoC) .
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The A  hor j zon  has  hue  o f  7 .5yR o r  10yR,  va lue  o f  5  to_7  d"y ,3  to  S_mois t '

and chroma of 2 to 4. Textures are loim' very gtony ]oam1.very boul9tty

i inay  loam,  s tony  sandy  i ; ; ; ,  sandy ' loam,  g rave l l y  loam,  f ine  sandy  loam'

cobbly loam and very channery s i l t  loam.

some pedons have a th in B hor izon wi th hue loYR, value 4 to 5 dry,  chroma

2 0r  3 and textures s imi lar  to the A hor izohs.

The C hor izsn  has  hue o f  sYR to  l0YR,  va lue  o f
and chroma of  2 to 8.  I t  is  sandy loam, f ine
loam,  s i l t  loam,  channery  s i l t  loam,  g rave l . l y
loam.  fne  C hor izon  is  s l igh t ly  to  s t rong ly

5  to  7  d ry ,  4  to  5  mo is t , - -
sandy loam, loam and gravel lY
and sandy  loam or  f  igh t  c laY

cal  careous .
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RABBITEX SERI ES

These  so i l s  a re  cJass i f i ed  as  f i ne -1oamy,  m ixed  Typ ic  Ca lc ibo ro l l s .

The Rabb i tex  ser ies  cons is ts  o f  deep,  we l l  d ra ined,  and modera te ly_permeab le
soi I  s that formed i n residuum and I bcal col I  uv' ium deri ved domi nantly from
sandstone and sha le .

These so i l s  a re  on  mounta in  s ' ide  s lopes  and r idge lqps  a t -e leva t ions  o f  6 '500
to 9,000 feet (tget to 2743n). Slopb ranges from 25 to 70 percent. The
average unnuu l 'p rec ip i ta t ion  ranges '  f rom io  to  ?0  inches(40.6  to  50 .8cm) ,  and
the  mean annua l  a i r  tempera ture  ranges  f rom 38"  to  45"F  (3 .3"  to  7 .zoC) .

Rabb i tex  so i l s  a re  s im i la r  to  the  Ipano ,  K iev ,  and  Qu ig ley  so i l s .  Ipano
so i ls  have bedrock  be tween 20  and 4b  inches  (50 .8  to  L01.6cm) .  K iev  so i l s
have less than 10 percent  rock f ragments coarser  than Zmm. QuigJg.y soi ls
have a noncalcareous B hor izon ext6nd' ing to depths of  15 inches (38. lcm)
over ly ing a layer  of  carbonate accumulat ion

They are  near  the  Patmos and Z i l l i on  so i l s .  Pa tmos so ' i l s  lack  a  dark  sur face
layl r i  Z i l l ion soi ls  have greater  than 35 percent  coarse f ragments and have
a layer of  c lay accumulat ion

Al l - -0  to  5  inches  (O to '12 .7cm)  ;  dark  b rown (10YR 3 /3)  loam,  very  dark  b rown
(tOYn 2/2)  dry;  moderate,  medium pr ismat ic  that  par ts to moderate medjum
granu lar  s t ruc tu re l  s ' l  igh t ' l y  hard ,  f i rm,  s l igh t ly  s t i cky ,  nonp las t ic ;  comnon
very f ine and f ine root i ;  fbw very f ine and f ine porest  10 percent  gravel ;  '

m i1d1y  a lka l ine  (pH 7 .8 ) ;  c lea r  smooth  boundary .

A12- -5  to  12  inches  (12 .7  to  30 .5cm) ;  dark  b rown ( tOyn 3 /3)  channery  loam,
dark brown ( tOyn 3/3)  dry,  mott les;  moderate,  medium subangular  b locky
s t ruc ture ;  io f t ,  f r i iU te ,  s l  igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  comnon ve l .y  f ine
and f ine roots i  few very f ine and-f ine pbres)  2A percent  channers and 10 pel-
cent  g rave l ;  s i igh t ly  c i l careous ;  moderh te ly  a lka i ine  (pH 8 .2) ;  c lear  smooth
boundary.

B2ca --12 to 22 ' inches ( 30. 5 to 55. 9cm) ; yel I  owi sh brown ( 10YR 5/ 4) channery
loam, brown ( tOyn 5/4)  channery loam, brbwn (10YR 4/3)  dry;  weak medium
subangu' l  ar  b i  ocky st ructure;  sbt t ,  f  r iabl  e,  Sl  i  ght l  y  s ! ' !cky,  l l  i  ght ly  p l  ast i  c ;
few v6ry f ine ani medium, common i ine roots; few very f ine and f ine pores i  ?0
percent-channers and 5 percent  gravel ;  s l ight ly  calcareous;  moderate ly
a lka l ine  (pH 8 .2 ) ;  c lea r  smooth  boundary .

Ctca--Z|  to 30 inches (55.9 to 76.?cn);  pale brown (10YR 6/3)  gravel ly  loam,
yel 1 owi sh brown ( 10YR 5/ 4) dry; weak medi um subangul ar bl ocky structure;-so f t ,  

f y iab le ,  s i i gh t l y  s t t ck i ;  s1  igh t l y  p las t i c ; - few vgry  f i ne  and  f ine  roo ts ;
few very f ine and f ine-pores;-  ?5 peicent  gravel i  s t rongly-calcaregus'  car-
bonates  are  d isseminated  and in  sb t t  masses ;  modera te l t  a lka l ine  (pH 8 .4) ;
clear smooth boundary.

C2ca- -30  to  40  inches  (76 .2  to  101.6cm) ;  pa le  b rown (10YR q /3)  g rave l l y  loam,
ye' l  1  owi  sh brown (  10YR 5/4)  moi  s t  ;  massi  ve i  sof t ,  f r iabl  e,  s l  i  ght ly  s t i  cky '  _
i t igh t ty  p las t i c ;  few very  f ine  ind  f ine  roo ts i  15  percent  g rave l ;  s t rong ly
calcarebus,  carbonates arb d isseminated and in sof t  masses;  nroderate ly
al kal i  ne (pH 8.4) ;  gradua' l  snrooth boundary.
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C3ca--40 to 53 i  nches (  101.  6
I oam, yel I owi s h brown ( 10YR
st i  cky ,  s I  i  gh t l  y  p l  as t i  c  ;  20
bonates are d isseminated and
gradual srnooth boundary.

to  134.6cm) ;  pa le  b rown (10YR 6 /3)  g rave l1y
5 /4 )  mo is t ;  mass ive ;  so f t ,  f r i ab le ,  s l i gh t l y
percent  gravel  ;  s t rongly_calcaregus'  .car-
tn  so f t  masses ;  moder i t -e ty  a lka l ine  (pH 8 .4 ) ;

C4- -53  to  60  inches  ( . |34 .6  to  l52cm) ;  very  pa le  b rown ( tOyn
ish  b rown (1OYR 5 /4 )  mo is t ;  mass ive ;  so f t ,  f r i ab le ,  s l i gh t l y
p las t i c ;  10  percent  g rave l -s ized  sha le  f ragments ;  modera te ly
bona tes  a re  so f t  masses ;  s t rong ly  a lka l ine  (pH 8 .6 ) .

The  mo l l i c  ep ipedon  i s  10  to  20  inches  (25 .4  to  50 .8cm)  th i ck .

Depth  to  bedrock  is  g rea ter  than 40  inches  ( l0 l .6cm) .

to  47"F  (5 .  to  8 .3oC) .
rangeS to inc lude sandY

the solum ranges f rom 10

I 0 to 35 percent

7 /3 )  loam,  y€ l low-
s t i cky ,  s l i gh t l y
ca lcareous ,  car -

The control secti  on
c lay  loam to  s i l t
to  30 inches (25.4

by vol ume i n the

Mean annual soi I  ternperature i  s 4l o
is  commonly loam to cobbly loam but
loam in some pedons.  Thickness of
to 76 .Zcm) .

Rock fragments coarser than 2mm range from
cont ro l  sec t ion .

The A hor izon has hue of  3 to 5 dry,  value of
3 .  C lay  conten t  i s  16  to  25  percent .  I t  i s
but ranges from f ine sandy loam to clay loam

I to 3 moisto and chroma of 1 to
domjnant ly  loam through stony loam
in  some pro f i les .

The B hor izon has hue of  4 to 6,  value of  4 and 5 moist ,  and chroma of  3 to 5.
Clay content  is  20 to 30 perceni .  The B layer ranges f rom 0 to 15 inches (0
to  3B.1cm)  th ick .  I t  i s  sandy  c lay  loam,  th rough s i l t  loam and cobb ly  c lay
I  oam.

The  Cca  hor i zon  has  hue  o f  10YR and  2 .5YR,  va lue  o f  6  to  I  d ry ,5  and  6  mo is t ,
and chroma of  2 to 4.  I t  is  gravel ]y  sandy c lay loam, gravel  ly  and very cobbly
I  oam.

Some pedons have a C hori zon. The C 
' layer 

ranges from 0 to l0 inches (0 to
?5.4cm)  t f r i ck .  The C hor izon  has  hue o f  l0YR and 2 .5Y,  va lue  o f  6  to  I  d ry ,
5  to  7  mois t ,  and chroma o f  2  to  4 .  I t  i s  loam to  s i l t  loam.

The Ao B,  Cca and C hor izons  are  neut ra l  to  s t rong ly  a l  ka l  ine .
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RIVRA SERIES

These so . i l s  a re  c lass i f ied  as  sandy-ske le ta l  ,  f f i i xed ,  f r ig id  Us t ic  Tor -
r i f l  uven ts .  o

The Ri vra ser j  es consi sts of very deep , we] 1 drai ned , rapi.dly permeabl e
soi ' ls  that  formed in a l luv ium dei jved'dominant ly  f rom_sandstone and shale.
These soi I  s ir .  on al ' luvi al bottoms at el evati  ons of 4 '  600 to 7 ,200 f eet
( i ,+oz- to 2,ibs*i . 

-si 
ope-"ung.t 

- 
f rom 0 to .8 percent. The average annua'l

i rectp i tat ion ,ang.s f rorn 12 [o 16 inches (99.5 to 40.6cm),  and the mean

annual  a i r  temper i ture rung. t  f rom 43o to 4SoF (6. .1"  to 7.?"C)-

They are near the Havre and Glenberg soiJs. .  ̂ Havre and Glenberg soi ls  have
cont ro l  sec t ions  f iner  than sandy  loam,  and Glenberg  is  mes ic '

Rivra extremely bouldery sandy loam, I  to B.percent
about 2. 0 mii ' ; ; '  Q-.i6i 

"north ind 4' 0 mi I es (9 .+lt*) east
Summit; 850 i.. i- iZSffit north and 

.150 feet (a6m) west
A typical  Pedon of
s lopes  is  loca ted
of Va1 1 ey Mountai n
of  the SE corner of Sect i  on ?5,  T l  55 ,  Rl  6E '

A1--0 to 3 i  nches (0 to 7 .6cm) ; dark grayi sh !1own (lgYR 4/.2) extremely
boul dery sandy l  oam, very dari< 

- 
grayi sF brown. ( 1OYR 3/2) -moi st;  moderate

very coarse pi atv siructirre ; soit , vefy fri qf i. , sl i ghtly sti cky ' alq
i i i i t ' i iy.  piast ic; co*mon veiy f in6 and- few f ine rooti ;  common vef.y f ine
po"6s ; 2s' p.r..ni gravel ; moieralely- c3.l careous., -TI!9I*:: are di s -

semi nated ; moderat6ly al'kil-i rre (pH 
-8. 

0 ) i abrupt smooth boundary.

C l - -3  to  O inches  (7  .6  to  l5 .Zcm)  I  ye l low ish  brown (1OYR 5 / -4 ) .  g rave ' l  1y

ianav iou*, b;; f i  1toin 4/3) moii [ ;-moderate very coarse p]aty structure;
soft,  very fr i  abl e ,  nonsti  cky, anA nonpl ast i  c; common very f i  ne and few

f jne roots;  few veiy f ine poi ' .s  i  25 percent  gravel ;  s t rongly calcareous'
carbonates are d isseminated;  s t rongly calcar6ous (pH 8.6) ;  abrupt  broken

boundary.

C2- -6  to  12  inches  ( . |5 .2  to  30 .Scm) ;  b rown (1OYR 5 /3)  -g rave l l y  -sandy  loam'

very dark grayish brown-( iOVn 3lZ) 'moist ;  miss ive;  sof t '  very f r iab]e '

smooth boundary.

c3- - lZ  to  17  inches  (30 .5  to  43 .Zcm) ;  ye l lgw is l r  b rown (1OYR 5 /4)  -very -
grave l ' l y  sandy  ioa* , 'dar [  v . r rowis t r 'n .6*n  (1OYR 4 /4)  mo is t ;  mass ive ;  loose '

ionstic-ky, anl nonpiastic; conrnon very f ind ang few f ine rootsi 45 percent

very f in! grivel ai ' ,d l0 percent gravei; strongly calcareous' carbonates
are d isseminated;  moderul . f t - ; i t i t ine (pH 8.4)  ; -  abrupt  broken boundary.

I I c4 - -17  to  40  inches  (43 .2  to  10 l .6cm)  i  ye l low ish  b rown (10YR 5 /4 )  ex :

tremely stony 1 oamy sano , 
-oarr 

v.i 
' l 
owi ih- brown ( 1OYR y.ql moi st ; mass i ve ;

loose,  nons t icky ,  ind  nonpt i i t i . i  few very  f ine  and med ium roo ts ;3q  per -

cent  gravel ,  l5  percent  cobbles,  unJ zs-pl rcent ,  s tones;  s t rongly 9?1-
careous,  carbonates are d i  sseminatei ,  ; - *ba.rate ly  a ' l  ka l  ine (pH 8 '4)  ;
abrupt smooth boundary.

noniticky,-anl nonplastjc; few very f ine and few medium rootsl^:9ry::^:: i l
ffi;";;; ' iri"itnl";;;;;; l5 percent gt;u.i ind ! pelgell cofblel;,i lt:1g].I

. i r i ,on[i l ;- ;";-di; ; ; i ; t ieo;-strongly alkaTine (pH 8'6) ;  abrupt
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I I IC5- -40  to  60  jnches  ( t0 l  .6  to  
' l52cm) ;  b rown (10YR 5 /3)  ex t remely

gravel ly  sandy loam, dark brown ( lOVn 3/ ,  moist ;  massive;  loosei  non-
i t i c rv ,  and n i ,np ias i i c ;  iew very  f ine ,  f ine ,  and med ium roo ts ;60  per -

cent  g iavet  and S percent  bouldLrs;  s t rongly calcareous'  carbonates are

Aissei l t  nated ; modei"ately al kal i  ne ( pH 8.4) .

The range in character is t ics has not  been determined for  th is  soi l  '

V I I I  138



o RIVRA VARIANT

These so i l s  a re  c lass i f ied  as  sandy-ske ' le ta l  ,  f f i i xed '  mes ic  Us t ic  Tor -

r i  f l  uvents .

The Rivra var iant ,  consists of  very deep,  s_omewhat excessively dra ined

and moderat. iv-r irr ia p."r. ini .  soi i  s t tr i t  formed in al luvium derived

dominantly frbm mixed sedimentary rocks.

These so i l s  a re  on  a l luv ia l  bo t toms a t  e leva t jons  o f  4 ,300 to  5 '200 fee t
( i ;3 i r - io i ,sbs* i .  

- i i ; i ; - rung. i  
f rom I  to.g_percent .  The averase annual

p".i i pi tati on ranges from 1 0 [o 12 i lgh?t \??,! to 30 ' 5cm) , and the mean
annua' l  a i r  temperature l^unget  f rom 45;  to 47"t  (7.2"  to 8.3oc) '

They are near the Green River ,  Glenberg '
G lenberg ,  and Havre  so i l s  a re  f iner  than
Havre  anO Riv ra  so i l s  a re  co lder .

and Havre  so i l s .  Green R iver '
f ine sandY loam or coarse sand.

sandy loam, 0 to I  Percent
Grebn River .  (No general

cobbly f i  ne
Jack Creek on

A typical  pedon of  Rivra Var iant
s lopes;  located at  the mouth of
lan i  o f f i ce  survey  made) .

A l - -0  to  3  inches  (0  to  7 .6cm) ;  pa le  b rown (10yR 6 /3)  cobb ly  f ine  sandy

t  oam, brown ( ig iR qi  g i lmoi  s t  ; ' "e ik  medi  um subangul  ar  b lgckv st ructure ;

so f t ,  ve ry  f r i ab le ,  s l i gh t i y ' t i i c t cy , -ana  s l igh t i y  p las t i c ; . few ver {  f i ne

roots;  few ve.y f ine poies;  moderatety calcaieoui ,  carbonates are d is-

seminated ;  ver !  s t rongrv-a ik; i  ine (pH- 9.a)  ;  abrupt  smooth boundary '

C1- -3  to  B  inches  (7 .6  to  20 .3cm) ;  pa le  b rown (10YR 6 /3 )  f i ne

[ ro*n ( io in Al3 i -*o i i i ;  
-*u ls ive; '  

r ra i^o,  f r iable,  nonst ickv,  and
i.* u.ty fine rootsi tew Very fine ana fine P9r9s; moderately
carbonates  are  d isseminated ;  very  s i rongtv  a ika l ine  (pH 9 '6 ) ;

smooth boundarY.

Cz- -B to  13  inches  (20 .3  to  33cm) ;  pa le  b rown ( IOYR 6 /3)  sand '  b rown
( iovn qn i  moi  s t ;  massi  ve;  sof t ,  ve lv f r i  abl  e ,  nonst i  cky,  and nonpl  ast i  c ;

few very f ine roots;  few very f iner . f lw and medium pores; .  moderate ly

ca lcareous ,  carbonates  are  d isseminateO;  very  s t ronbtv  a ' i ka l  ine  (pH 9 '2 )  ;

abrupt smooth boundarY.

C3- -13  to  18  inches  (33  to  45 .7cm) ;  pa le  b rown (10YR 6 /3 ) . la ldy  loam,

[ .o"n- t iovn-s i5 i  rnoi i i ;  massive;  ior t ,  v_ery f r iable,  nonst icky anq.non-
prai t . i i ;  few very f ine and f ine roots i  terr  vel .y  f ine,  f ine and medium
pores;  moderatery calcareous,  carboni ies are d isseminated;  very st rongly

a lka t ine  (pH 9 .0 ) ;  c lea r  smooth  boundary '

c4 - -1g , to  53  inches  (45 .7  to  134 .6cm) ;  pa le  -b rown (1oyR 6 /3 ) .ex t reme l .y
gravel ' ty sand , brown (t ovn 

- 
Ui l  i l i ; i  i  * ir t i  ve; I  odse '  nonsti  ckv, and

nonplast ic ;  few very f ine and many very coarse roots;  50 percent  gravel ,

l0  percent  couutes,  and 5 percent  s ton-es;  moderate ly calcareous'  car-

bonates are d isseminated;  f toOeratet i  u i f i f in .  (pH 8 '4) ;  abrupt  smooth

boundary.

sandy I oam '
nonp l  as t i  c ;

cal  careous,
abrupt
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c5- -53  to  60  inches  (134.6  to  152cm) ;  pa le  b rown ( !ovn  6 /3 )  f ine  sandy

toam, brown ( id i i i -4 l i j - *o i t i l  rnais iv . ; 'sof t? very f r iable '  nonst icky and

nonpl asti c ; i; u."y- i i n. 
"o6ts 

; few 
- 
ve"y fi ne_ pbres i moderatel y cal -

careous , carbonates are di ssemi nateJ; toi. .ate' ly a' l  kal i  ne (pH 8'2) '

The range in character is t ics for  th is  soi l  has not  been determ' ined.

Rivr a variant dif fers from the series because soi ls are warmer and have

a  lower  ra jn fa l l .
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SUNUP SERIES

Taxonomic  c lass i f  i ca t ion  is  loamy-ske le ta l ,  m ixed (ca lcareous) ,  mes ic

L i th ic  Us t ic  Tor r io r thents .

Sunup is  a very gravel ly  f ine sandy 
' loam, 

h igh ra infa lJ ;  3 to 15 percent

s lopes  represent  th is  so i l .

A l - -0 to z inches (0 to 5cm);  brown (7.5yR 5/4)  very gravel ly  f ine sandy

t oam, dark brown (i  .  SVn 4/ 4i when msi st;  weak f i  ne granul ar structure;
so f t ,  ve ry  t r i iU te ,  s l i gh t l y  s t i cky ,  s l i gh t l y  p las t i c ;  few vgry  f i ne
root i ;  few very f ine poies;  60 per lent  g iavel ;  moderate ly calcareous'
carbonates are d isseminui .o;  ,ob.rate ly  a ' lka l ine (pH 8.4) ;  abrupt  smooth
boundary.

C l - -Z  to  6  inches  (5  to  l5 .2cm) ;  b rown (7 .sYR 5 /4) .  91ave ' l l y  very - f ine
sandy' loam, a;; [ -Urown-(Z.sin 4iql  when'moist;  Tgaf f i !9, : I??ls: ] i :
J r a l l \ r J  I  v g r r r  t

btocky s t ructure;  sof t  u l ry  i r i iU ie ,  s l ight lY s t ickY,  s l ight ly  P last ic ;. l ^ . ^ - ! ^ 1 . ,

i.*"uiw-i;;;-;oott ;' i.*-uiry' iin.-ioiesi 30- perceni gravel ; moderatelv
^  t - r r  t r  o \

ca lcareous  !  carbonates  are  d isseminu i to ; ' tooe i^u te1y  a lka l  ine  (pH 8 '2 ) '

R- -6 i  nches ( 1 5.2cm) ; congl omerate .

Depth to conglomerate ranges from 5 to 20 inches (12'7 to 50'8cm) '
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8.3  Con t .

9 .3 .3 Present  and Poten t ia l  Produc t jv i t y  o f  Ex is t ing  So iL ;

The potent ia l  vegetat ion product ion of  the Permit  Area ' is  general ly

low because o f  the  sparse  vegeta t ion  and c l imat ic  charac ter is t i cs .  Eco log ica l

s i tes  and the  po ten t ia l  so i l s  p roduc t iv i t y  w i th in  the  mapp ing  un i ts  a re  p re-

sen ted  in  Tab le  v I I I - ' | .  The  eco log ica l  s ' i t e  descr ip t ions  a re  p re l im inary  and

la rge ly  unava i lab le  (scs ,  BLM,  persona l  communica t ion) .  More  accura te  in fo -

mat ion concerning the actual  product iv i ty  of  the Permjt  Area is  t l re s i te

speci f ic  measurements presented in Table IX-6 '
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8.4 Pr ime Farml and

The so i l  su rvey  conduc ted  by  the  scs  (Jensen ,  e t  d l . , . | 980)  ind ica tes  no

pr ime fa rmland in  the  Mjne  p lan  Area.  Add i t iona l  sc ru t iny  o f  the  proposed

South Lease perm. i t  Area maps by the State soi l  sc ient is t  assures the absence

of  p r ime fa rmland w i th in  the  Permi t  Area  (F igure  VI I I - l  ) .

The I and

Much of

ages are

wi th ' in  the Mine Plan Area has not  been

the  so i l  sur face  is  rocky  and topso i l  i s

c lassi f ied as Badland,  Rock outcrop or

h is to r i ca l lY  used  as  c roP land '

genera' l  1Y thi n. Large acre-

Rubb le  land  (P la te  V I I I -1 ) .

Based on the above facts,

minat ion of  the Presence

this statement is  a request  for  a negat ive deter-

o f  p r ime fa rmland w i th in  the  Mine  P lan  Area.
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/,6..r United Stetcs
(flrt)) Ilepeilment of
\gtl Agriculturc

Soit 4012 Federal Bu i  1 di ng
Conservation 125 South State Street
Service Sal t Lake Ci tY, . UT 84138

Ma rch 16 ,1981

Ma rc i a l,lol fe
Ka i  ser Steel CorPorati  on
P.  0 .  Box  1107
Raton,  New Mexico 87740

Dear Ms.  Wol  fe

A rev i  ew of the soi l  s on your company' s South Lease Perrni t  Area as
desc r ibed on rups provi dei by Johh H-uefner, March 6 , 1981 , i  ndi cates no
pr ime farmland wi th in the permit  area-

These maps wi l l  remain on f i le  in  the SCS State 0f f ice for  future
reference.

Si  ncerely,

THERON B. HUTCHINGS
State Soi l  Scient i  s t

cc :
Gary  D.  Moreau,  DC,  Pr ice

F igure  VI I I - . | .  Pr ime Farmland Determinat ion .

THERON B .
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8.5 Physical  and Chemical  Propeqt ies q l  Jgj ls

Samples were col lected f rom each soi l  ser ies scheduled for  d is turbance wi th in

the  permi t  a rea .  Each so i l  ser ies  was sampled  a t  th ree  loca t ions .  A  so i l

bucket  auger was used to sample each soi l  hor i  zon.  I f  the hor izon was cobbly

or  boulderyo a spade was used to col lect  the hor izon sample.  To ascerta in

soi l  heterogenei ty ,  samples were anal  yzed separate ly,  rather  than using a

composi te sampl e {Ber.g, 
. |978) 

.  Al ' l  soi I  analyses were performed by the

Col orado State Soi I  Test ' i  ng LaboratoFJ, Fort Col I  i  ns , Col orado. Soi 1 medi a

was analyzed for  the fo l lowing parameters:

l .  n i t ra te  n i t rogen

3., BIH!!?IH'
4.  so l  ub l  e  ca l  c ' ium
5.  so lub le  magnes ium

1'. ::l:ll: 
sodium

B. boron
9 .  lead

1 0. molybdenum
l l .  se len ium
12.  l ime
13.  o rgan ic  mat te r
I 4. el ectr i  cal conducti  vi  tY
I  5.  SAR
16.  ESP,  i f  SAR>10
17,  saturat ion Percentage. |8 .  

Par t i c le  s i ze  ana lYs is

The methods of  analys ' is  used by the Colorado Soi l  Test ing Laboratory are in-

c luded in  Tab le  V I I I -2 .  The resu l ts  o f  these ana lyses  are  l i s ted  a lphabet i -

ca l  1y  by  so i l  mapp ing  un ' i t  in  Tab le  V I I I -3 .  The parameter  va lues  are  the

average of the three samples taken for each horizon'

As  i t  i s  p ' lanned to  ma in ta in  the  Mancos Sha le  bad lands  in  the  pos tmine  land-

scape and revegetate them simi lar ly  to the pre-mine condi t ion,  samples of

th is  mater ia l  $ ,e re  a lso  a la lyzed ( taUte  VI I I -  4 ) .
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8.5  Con t .

Tab le  V I I I -  2 Methods of
atory, Fort

so ' i l  analys is.  Colorado State Soi l  Test ing Labor-
Col  I ' ins ,  Col  orado '

Symbol E I ement Uni t Me th od Source

As

B

Ca

Ec

ESP

K

% Lime

Mg

Mo

Na

I{Ou-N

P

Pb

pH

OM

% Sat

SAR

Arseni c

Boron

So lub le  Ca lc ium

Elec t r i ca l  Conduct iv i t y

Exchangeable Sodium
Percentage

Potassi um

CaC0u

Magnes' ium

Molybdenum

Sodi um

Ni trate-Ni trogen

Phosphorus

Lead

Par t i c le  s i ze  ana lys is

0rganic Matter

Saturation Percentage

Sodi um Absorpti  on Rati  o

AB-DTPA extractabl e (4 )

Saturated extractable (2)

Saturated extract G)

Standard wheatstone bridge ( l  )

Ca lcu la t ion  (1  )

ppm

Pg/mI

meq/ I

nrmhos/ cm

ppm

meq/ I

ppm

meq/ I

ppm

ppm

ppm

AB-DTPA extractabl e

CaC0e equ iva len t  1%

Saturated extract

AB-DTPA extractabl e

Saturated extract

AB-DTPA extractabl e

AB-DTPA extractabl e

AB-DTPA extractable

Paste pH

Hydrometer analYsi s

Wal kl ey-Bl ack method

Water ho1 di ng caPaci tY

CaJ cul  at i  on

(4 )

(3 )

(2 )

(4 )

(  5 )

(5 )

(5 )

(4 )

(r )
(2)

(2)

( l )

(1)

%

%

( l )  R ichards ,  L .  A . ,  
. l 969 .  

D iagnos is  and
so i ls .  USDA Agr icu l tu ra l  Handbook No.
Agri cul ture, l , Iashi ngton , D. C.

(2 )  B lack ,  C.  A . ,  Ed i to r ,  1965.  Methods  o f  so i l  ana ly_s_ iq .  Amer ican Soc ie tyL 
of Agionomy No. g .  Ameri can Society of Agronomy,- Madi son '  Wi sconsi n.

improvement  o f  sa l ine  and a lka l i
6b. Uni ted States DePartment of
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8.5  Con t .

Tab le  V I I I -  2 .  Con t .

(3)  Colorado State Univers i ty  Soi l  Teqt ing Laboratory.  Undated.  L ime Test '
Co lo rado Sta te  Un ivers i ty ,  For t  Co l l ins ,  Co lorado.

(4 )  So l tanpour ,  P .  N. ,  S .  M.  Workman,  and A.  P .  Schwab,  1979.  Use o f  induc-
t ive ly-coupled p lasma spectrometry for  the s imul taneous determinat ion of
macro  and mic ronut r ien t i  in  NH.HCO.-DTPA ex t rac ts  o f  so i l s .  So i l  Sc i .
Soc .  Am.  J . ,  43 :75-78.

(5)  and A.  P.  Schwab ,  1977.  A new test
of macro and mi cronutr i  ents i  n al kal ' i  ne soi l
P lant  Anal  .  ,  8 : ]95-207 .

simul taneous extracti  on
Comm. in  So i l  Sc i .  and

for
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8.5  Cor t .

Table YlI l-3 .  Sol l  analyses for sol ls wlthln South Lease pernlt  boundary.'Golorrdo 
Soll  Testlng Laboratory, Fort Coll lns, Colorado.

rbDtir soll ibr|tq| 0cat|| fi m.{l P X cr t! ia Pt b lt S. I .!ldr -.r/ sr't rq/ tr- C.Cq
tiitt- S.?l.a (ln.) | !l pt n ftll rlrl -.rl 9F ![ !l oc "q/.1 I .r l0oq t||ru I

BGC2 BG Loan Al &l  0 .5  2  I  129  3 .6  1 .3  0 .6  0 .6  <0 .01  0 .02  0 .02  0 .41  25  0 .7  0 . f  -  sL  8 .6

82 l -16  0 .4  |  2  l n  1 .9  1 ,2  9 .8  0 .4  0 .03  0 .05  0 .04  0 .31  27  1 .3  7 .9  7 .1  S i l  l l . 6

Clca 16-32 0.3 1 2 65 3.5 3.7 54.2 0.3 0.01 0.04 0.06 0.58 33 6.2 zt .g 36.8 sCL 4r.z

@ca n-42 0.4 1 2 72 20.2 21.8 83.9 0.2 0.07 0.05 0.25 0.98 30 lo.s 18.6 46.1 ct/scL 17.8

c3 42-60 0.3 I  I  s4 22.4 22.8 n.5 0.2 0.04 
'  

0.03 0.22 1.49 25 9.{  ls .O 41.9 SCL/SL 13.8

Chl I ton AI 0 . 30 . 70 . 60-3 9  160  4 .0 0 .9 0 .3  0 .7  <0 .01  0 .34  0 :01  0 .07 25 scL/sL 12.0

cl 3-24 0.7 s 169 2.8 0 .9 0.3 0.5 <0.01 0.08 0.01 0.$ 28 0 .20 . 6 scl/st 17.3

BIID2 Badland 4 ,2l . l0- l |  177 86 3 . 0 22.8 0.4 0.t2 0.04 0.23 0.21 35 5 . 8 6.  3 Sr CL 14.7

6 . 0281831 . 2l - 4 66 .0  0 .3  0 .04  0 .03  0 .27  0 .23 38 7 . 9  1 5 . 2  1 5 . 0  S t C  1 4 . 0

4 -18  1 .2 I  152 8 .4 66 .0  0 .3  0 .04  0 .02  0 .13  0 .16 36 7 .4  l5 . f  12 ,7  S tC  14 .0

18-60 1.2 I  t47 z4 13 .5  76 .3  0 .3  0 .04  0 .02  0 .23  0 .15 36 9 .0  16 .0  20 .9  s tcL  14 .4

Chlpeta A'l 0 . 12 . 40 . 70- l 4 135 24.8 2 .2 0 .3  0 .6  0 .01  0 .06  0 .03  0 .  18 3l srL 13 .0

0 . 6l -4 3 128 28.5 2 . 4 0.8 0.4 0.02 0.0f  0.05 0.20 2 . 8 0 . 1 t 2 .6

1 . 23 . 30 . 5+7t2 2 t63 26,2 7 . 0 4.8 0.4 0.09 0.03 0.05 0.94 33 r/ct l3.s

7-15  0 .4 196 26.7 13.5 40.0 0.3 0.07 0.02 0.09 2.20 35 8 .8  15 .0  r0 .5  t  12 .6

cHc2 Chi peta A1 0 . 82 . 7380-l 0 . 5 4 
' 

2 255 ?g.g z . l 3.1 0.5 0.01 0.04 0.04 0,28 srcL t2.6

0 . 4cl I  216  22 .6  5 .2  58 .3  0 .3  0 .02  0 .03  0 . l l  0 .43 45 6 .8  t5 .3  16 .8  S tC  14 .6

0 . 54-7c2 | 192 20.2 5 .5  152 .  I  0 .3  0 .  17  0 .05  0 .  l l  0 .39 50 1 4 . 0  4 1 . 4  3 8 . 0  S t C  l l . 8

7 - 1 5  0 . 5 | 143 24.7 8 .5  298 .0  0 .3  0 .03  0 .03  0 .30  0 .23 23.2 73.2 43.9 SrC n . 7
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8.5  Cont .

Table VIII- 4. Chemical analysls of i lancos Shale outcrops at base of
Book Cllffs. South Lease' Utah' Colorado State Soll
Testlng Labonatory, Fort Colllns, Colorado.

Ha.oltE Soll llorlro|l Dllti 0l tlo.-l( P k Cr h lL & fo lt Sr I .tlm rfiot/ $n Eaf T.r' C.Co'
ldt'- r.rt.r ll;.1 I m DE r r6/t r.7l :o/l pDi p|r r4t tp,|rorrl I .r l0oo t||r. I

}Ln o!  Gl  0.5 2 2 93 I .8 3.8 1.5 0.4 0.03 0,05 0.07 0.22 A 2.1 0.r  -  L 16'8l,lancos *

l - 4  0 . 5  2 l  105  30 .4  6 .7  2 .3  0 .3  0 .05  0 .04  0 .10  0 .28  30  3 .0  0 .5 L  1 6 . 9

4-t0 0.6 4 I  128 27.3 22.4 21.5 0.4 0.05 0.03 0.23 0.36 28 5.4 4.2 2 , 3 L  1 6 . 8

* Geologlc material
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8.6 Use of  Sel  ected0verburden Mater ia ls  or  Subst i tu

The topsoi l ,  or  A hor izons,  found throughout  the areas proposed for  d is turbance

are  ve ry  th in  (Sec t ion  8 .3 .3 ) .  The  topso i l  (A  hor i zon)  w i l l  be  removed  sep-

arate ' ly  f rom the substrata.  Plans inc lude removal  of  a 6 inch layer  below the

topso . i l  wh ich ,  i n  mos t  cases ,  i s  a  c  hor i zon  (Sec t ion  3 .5 .2 ) .  Th is  layer  w i l l

be  used as  a  s t ra ta  be low the  topso i l  in  rec lamat ion ,  bu t  no t  as  a  subs t i tu te '

I f  there  is  a  B  hor izon  present ,  the  en t i re  hor izon  w i l l  be  removed and s tock-

p i led .  when  th is  hor i zon  i s  rep laced ,  i t  w i l l  a l so  be  used  as  a  separa te  layer

be low the  A hor izon .

In  a reas  o f  Mancos  Sha le  where  there  is  no  topso i ' l  ,  the  sha le  i t se l f  w i l l  be

rep laced  w i thou t  the  add i t i on  o f  topso i l .  Mancos  Sha le  i s  inheren t l y  l im i t i ng

to  vegeta t . ion  growth  and es tab l i shment  (Sec t ion  8 .5 ) .  The use o f  na t ive  p1  an t

spec ies  adap ted  to  g rowth  on  sha le  (Sec t ion  3 .5 .5 .2 )  w i l l  he lp  avo id  revege ta -

t ion  prob lems.  The resu l ts  o f  chemica l  ana lyses  o f  the  Mancos Sha le  a re  p re-

sented  jn  Tab le  V I I I -4 .  These samples  were  ana lyzed by  the  So i ls  Tes t ing

Laboratory at  Colorado State Unfvers i ty  by the same methods used for  the soi l

samp les  (Sec t ion  8 .5 ) .

There  are  no  add i t iona l  p lans  to  use  se lec ted  overburden or  o ther  so i l  sub-

s t j  tu tes .
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8.7 Pl ans for Removal ,  Stor and Pro tec t ion  o f  So i l s

Kaiser Steel Corporation's South Lease Coal Properties, Emery County, Utah,

are located at the base and on top of the Book cliffs. The area's major land-

scape features are uplifted and eroded surfaces fonning broad mesa tops' cuestas

and mountain slopes of interbedded l ayers of sandstone and shale. soil depth

is general Iy shallow over sandstone, shallovir or moderately deep over shale and

deep in areas of Iocal accumulation of al luvium and colluvium associated princi-

pa l ly  wi th  o ld  outwash p la ins ( ,Jensen et  a l . ,  l9B0) .

Accord ing to  a  3rd order  so i l  survey (Jensen,  e t  a l  . '  1980) ,  tweive so i i  mapping

units occur in the areas of proposed disturbance. Four soil units contain 60

percent or greater rock outcrop/rubble land/badland complexes; 2 contain 20 to

25 percent rock outcrop/rubble land,/badland compiexes; I contains 2 percent rock

outcrop/ rubble land complex (Tab1e VI I I -5) '

The above mentioned complexes contain minimal topsoil Volumes and the presence

of steep, rocky and raw shale slopes l imit practical and safe access for total

topsoi l  removal within the proposed disturbed areas. For this reason, Kaiser

steel corporation must obtain a variance for complete topsoil removal for

reasons I is ted in  UMC 817.22 (S)( l ) :  Topsoi l  and subsoi  l  removal  under  adverse

condi t ions.  The maior i ty  o f  the s teep s lopes (Stopes >250)  are assoc iated wi th

badlands, therefore loss of topsoi l  result ing fron this variance wil l  be neglig-

ible as there is no topsoil on badlands. As postmine revegetation of badlands

wil l  occur on the Mancos shale, borrowing of soil from other areas wil l  not be

necessary. The placement of borrowed topsoil on these steep, geologically

eroding s lopes would not  be ecolog ica l ly  feas ib le .
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8 .7  Con t  o

.  .  - F .  - - - . 1  * a  f ^ -  6

The fo l low. ing p lan is  designed to provide suf f ic ient  top-dressing for  revege-

tat ing the habi tat  types character is t ic  of  the mine area.  A habi tat  type in-

c ludes  a l l  those un i ts  o f  land  wh ich  are  capab le  o f  suppor t ing  the  same p lan t

assoc ia t ion  (Daubenmi  re ,  
'1968)  

.

Rock Removal  -  Any proposed disturbance areas which contain large amounts of

rubb le  and bou lders  w i l l  be  c leared  us ing  heavy  mach inery  equ ipped w ' i th  rock

rakes or  other  appropr iate at tachments.  The rock wi l l  be stockpi led for

eventua l  red is t r ibu t ion .

Soi l  Removal  -  Pr ior  to d is turbance,  topsoi l  (A hor izons)  wi l ' l  be removed by

scrapers from all areas except those compri sed of raw Mancos Shale where

there is no soil and slopes are too steep or rocky for safe equipment operation'

Topsoil removal exclusions nay include srnll, relatively level areas if these

areas are surrounded by steep or roclqy slopes which are not safely accessible

by heavy equipment. Soil removal wil l  be conducted on those steep slopes

which are safely accessible from the top and which present a transit ion to

lesser grades or safe turning areas. Areas where topsoil wilI not be renoved

wi l l  be f lagged in  the f ie ld  pr ior  to  d is turbance.

0n1y one mapp ing  un i t  in  the  proposed d is tu rbed area  conta ins  a  B  hor izon .

Any  recoverab le  B  hor i zon  w j l l  be  hand led  in  a  manner  s im i la r  to ' the  A  hor i zons .

The B hor izon  w i l l  be  s tockp i led  separa te ly  f rom the  topso i l  as  sod iu rn  concen-

t rat ions in these hor izons are much greater  than the A hor izons and no benef i t

cou ld  be  ga ined f rom mix ing  the  A and B hor izons .

Most soil types within the Permit Area contain shal low A horizons directly

above C horizons. Covering proposed disturbed areas with a top-dressing suffici-
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8.7  Con t .

en t  to  p rov . ide  in f i l t ra t ion  and good p lan t  es tab l i shment  w i l l  requ i re  co l lec -

t ion  o f  add i t iona l  subso i l  mater ia l .  Remova l  o f  the  top  6  inches  o f  the  C

hor izon  is  p lanned to  supp lement  ex is t ing  top-dress ing  vo lumes.  The C hor izons

wi l l  be  s tockp i led  separa te ly  f rom the  A and B hor izon  s tockp i les .  Genera l

s tockDi le  loca t ions  are  marked on  P la tes  VI I I -2  and VI I I -3 .  These s tockp i le

ioca t ions  are  spaced accord ing  to  conven ien t  hau l  d is tances  and so i l  t ypes .

The removal of recoverable A, B, and C horizons could provide a minimum of l l .7

inches top-dressing for the entire disturbed acreage below the Book Cli f fs and

8.6  inches  top-dress ing  fo r  the  c l i f f top  acreages (Tab les  VI I I -6  and VI I I -7 ) .

However, i t  is not planned to dlstr ibute the B horizon over the entire disturb-

ed area. In order to mainiain potential productivi ty, the B horizon wil l  only

be used on appropriate habitat types. Therefore, actual top-dressing depths

wil l  be.approxinately 7.8 inches of material to cover the non-B horizon acreage

below the Book Cli f fs and 20.8 inches material on those areas which original ly

contained B horizons. Appendix 8.13 presents the calculat ions used to determine

recoverable topsoi l  and subsoil  volumes for soi l  compl exes containing rock out-

c rop ,  rubb le  land,  and bad land inc lus ions ,

As  the  chemica l  ana lyses  o f  the  Mancos Sha le  (Tab le  V I I I -4 )  demonst ra te  the

chemica l  charac ter is t i cs  o f  the  sha le  to  be  reasonab ly  cons is ten t  w i th  depth ,

sha le  w i l l  no t  be  removed and s tockp i led  fo r  the  l i fe  o f  the  mine .
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8.7  Con t .

Tab le  V I I I -  6 . Tota l  A hor izon
inc lus ions  and

volumes summary sheet (adjusted for recoverable
unsu i tab le  a reas)

Mapp ing  Un i t Acres Hori zon Vol ume ( f t .  3 ) 51  ope (%)

BGC2

BNE2

BIdD2

cHcz

EDFz

EED?

GNA*

PEC2

RJA2

Total s

76 .3

37  .7

l9  .3

34 .5

4 .9

2 .4

lB .3

l l .0

57 .  B

26? .?

30. | ,304

268,44?
. |  
24,538

147 ,785

43,325

23,261

17?,288

96,925

420 ,467

I  ,597 ,9351

3-6

3-20

3- t  5

3-8

8- 40

8-  l5

1 -3

3-8

0-3

*

1

Soi I  type on top of Book

Rep laceab le  so i l  vo lume

A hor izon

Be low c l i f f s :  I .6 "
Above  c l i f f s  i  2 .6 "

C l  i f f s  on ly

(see Append ' i x  8 . . |3 .4fo r  ca lcu la t ions )

over 243.9 acres
over  

. |8 .3  
acres
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8.7  Con t .

Tab le  V I I I -  7 Total B and C hori zon vol urnes summary
ab le  inc lus ions  and unsu i tab le  a reas)

sheet (adjusted for recover-

Mapp ing  Un i t Acres Hori zon Vol ume ( f t .  3 ) S  1  ope (%)

BGC 2* 76  .3 3 ,615 ,4801 3-6

BGC2

BNE2

BIdD2

CHC 2

EDF2

EED2

GNA**

PEC 2

RJA2

Total s

76 .3

37  .7
. l9 .3

34 .5

4 .9

? .4

18 .3

l l .0

57 .8

262.?

I  ,661  ,814

g2 l  , I  06

459,558

751 ,4 . |0
.|  
08 ,900

5? ,?72

398,574

237 ,40?

I  ,258,884

5 ,7 49 ,9201

3-6

3-20

8- l  5

3-8

B-40

8-15

1-3

3-8

0-3

**

Only  mapp ing  un i t  w i th  subs tan t ia l  B  hor izon

Soi l  type on top of  Book Cl i f fs  onlY

Rep laceab le  so i l  vo lume (see  Append ix  8 . . |3 .4  fo r  ca lcu la t ions )

B hor izon

Bel ow cl i  f fs :

C hor izon

Bel  ow c l  i  f fs :
Above cl ' iffs :

13.2"  over 76.3 acres

6.0"  over
6 .0"  over

243.9 acres
18 .3  ac res
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8.8 P lans  fo r  Red is t r ibu t ion  o f  So i l s

pr io r  to  topso i l  p lacement  the  subso i l  may be  r ipped to  inc rease in f i l t ra t ion .

Topso i l  red is t r ibu t ion  w i l l  take  p lace  in rned ia te ly  p r io r  to  f ina l  rec lamat ion

ef fo r ts .  The in tended top-dress ing  red is t r ibu t ion  w i l l  no t  inc lude areas  wh ich

h is to r ica l l y  have no  topso i l .  Approx imate ly  129 acres  a t  the  base o f  the  Book

Cl i f f s  con ta in  e i ther  raw sha le ,  rock  ou tc rops  or  rubb le  lands .  The presence

of these areas I ' imi t  compl ete topsoi 1 recovery and rnedi str i  bution. However o

the  rock  ou tc rop / rubb le  land/bad land complexes  are  un ique in  te rms o f  w i ld l i fe

hab i ta t  and rec la iming  the  areas  to  the i r  na tura l  s ta te  w i l l  ma in ta in  these

hab i ta t  t ype  areas  fo r  spec i f i c  w i ld l i fe  spec ies .  l , J i ld l i fe  hab i ta ts  c rea ted

by geomorphic features comprise a small  part of the total land base but con-

cen t ra te  a  va r ie ty  o f  w i ld l i f e  in to  a  re la t i ve ly  sma l l  a rea  (Maser  e t  d l . ,

I  979 )  .  Approximately 6 spec' ies of  rept i  I  es ,  l3  speci  es of  b i  rds ,  and

21 spec ies  o f  manmals  l i s ted  as  occur r ing  w i th in  the  South  Lease permi t  u t i l i ze

c l i f f s  and  rocky  a reas  (Da1 ton ,  l97B) .  Ma in ta in ing  the  rock  ou tc rop /

rubb le  land areas  w i l l  p reserve  the  na tura l  p re-mine  appearance o f  the ' land-

scape and reduce the tota l  area where topsoi l  wi l l  be required.  Rock outcrops

wi l l  be  compr ised o f  remnant  sands tone ledges  wh i te  rubb le  land areas  can be

s imu la ted  by  p ' lac ing  sands tone rocks ,  p roduced dur ing  mine  s i te  cons t ruc t ion ,

a t  appropr ia te  loca t ions .

The co l lec ted  hor izons  w i l l  be  s tockp i ' led  separa te ly  a t  approved loca t ions  fo r

the  l i fe  o f  the  mine  un less  spec ' i f i c  a reas  no t  schedu led  fo r  fu tu re  d is tu rbance

can be inunediate ly  retopsoiJed.
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8.8 Cont .

The B and c horizons wil l  be replaced beneath the A horizon on those habitat

types yrhere all three occur. Generally the A hori zon wil l  be placed directly

over theChor izon.Redis t r ibu tedtop-dress ingdepthswi l lvaryaccord ingto the

locales from which they were init ial ly recovered. Top-dressing at the cliff base

wil l  range from approximately I to 2 inches A horizon and 6 to 20 inches subsoil

(B and C horizons). Redistributed top-dressing for the areas on the c1 ifftop

is  approx imate ly  2  inches A hor izon and 6 inches subsoi l  (C hor izon only) '

Top-dressing wil l  not be redistributed evenly over the disturbed areas with the

onset of reclamation operations. Different habitat types require varying soil

depths and monotypic reciaimed sites can be avoided by diversif ied top-dressing

distribution. Topsoil wil i  be spread more thickly on areas which previously

consis ted of  deeper  so i ls  (mesa tops,  outwash p la ins,  e tc . ) .  S lopes so i ls ,

generally thinner and rockier, wil l  be replaced similarly, This method of soil

redistribution is not only appropriate for the plant conmunities the land must

support but should reduce erosion problems.

In conclusion, heterogeneous top-dressing replacement combined with maintaining

ex is t ing rock outcrop/ rubble land/badiand areas wi l l  he lp  to :  l )  ensure the

successfu i  re-estab l ishment  o f  p lants  typ ica l  o f  ex is t ing habi ta t  types '

2) reduce erosion, and 3) prevent the formation of a monotypic postmine environ-

ment, The topsoil remova l plan previously discussed wil l  enable Kaiser Steel

Corporation to fulf i l l  1ega1 requi rements by providing sufficient top-dressing

to revegetate a diverse vegetation cover which in turn wil l  be able to support

the postnine land uses.
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8.9

Nut r ien ts  The app l ica t ion  o f  so i l  nu t r ien ts  in  the  ar id  West  i s  a  moot  gues-

t ion.  The use of  topsoi l  may not  ensure adequate fer t i l i ty  for  rec lamat ion

(Safaya ,1g lg ) .  Many und is tu rbed wester r r  so i l s  exh ib i t  nu t r ien t  de f ic ienc ies

compared to  agr icu l tu ra l  so i l s .  A l l  the  so i l s  to  be  d is tu rbed a t  the  South

Lease typ ica l l y  show low va1ues fo r  phosphorous ,  o rgan ic  mat te r  and n i t rogen

( taUle  VI I I -  3 ) .  Long te rm s tockp i l ing  and s to rage may fu r ther  de ter io ra te

some chemica l  and mic rob io log ica l  so i l  p roper t ies  ( l t f  t te r  and Cameron,  
. |976) .

Safaya (1979) reports improvement of  dry matter  y ie ld when fer t i l i ty  is  restor-

ed to mined spoi ls .  However,  most  of  the species tested were e i ther  exot ic  or

agronomi c p ' lant  var i  et i  es.

The poss ib i l i t y  tha t  na t ive  p lan ts  a re  adapted  to  low fe r t i l i t y  requ i rements

seems jn tu i t i ve  because the  unmined so i l s  a re  low in  fe r t i l i t y  compared to

agr i cu l tu ra l  so i l s .  phosphorous  i s  o f ten  the  mos t  l im i t i ng  nu t r ien t  to  p lan t

establ i  shment ( Berg , l  97B) . However, few coruel at i  ons and cal i  brat i  ons have

been made on di  s turbed soi l  s  for  nat jve p l  ants (Berg,  l97B) .  Recommendat ions

fo r  fe r t i l i ze r  app l i ca t ions  a re  t yp ica l l y  made f rom f ie ld  ca l ib ra t ions .  The

fer t i l izer  recommendat ions for  the South Lease soi ls  f rom the Colorado State

So i ls  Tes t ' ing  Labora tory  a re  p resented  in  Tab le  V I I I -  8 .  However ,  these rec-

ommendat ions  are  based on  agronomic  ca l ib ra t ionsr  and w i l l  on ly  be  used as  a

gu' ide i  n p1 anni  ng the actual  t reatment.

C lear ly ,  many prob lems remain  in  the  area  o f  fe r t i l i t y  o f  d is tu rbed lands .

Study of  th is  matter  is  cont inuing at  the t inre of  perrn i t  submit ta l  .  Hodder of

Montana State Univers i ty ,  and Berg have been contacted concerning current  work

in  th is  a rea .  Shou ld  new in fo rmat ion  be  ob ta ined wh ich  wou ld  change the

enc losed rec lamat ion  p1ans,  DQGM wi l l  be  in fo rmed.
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Tab le  V I I I -  B  . Fert i l izer  recommendat ions for  the soi l  ser ies on the South
Lease,  Utah,  dS made by the Colorado State Soi l  Test ing
Labora toFy ,  For t  Co l l ins ,  Co lorado.  *

Mappi  ng Un' i t So i l  Ser ies N
( lbs /A)

Pzos
( lbs /A)

BGC2

BNE2

Bt,'|D2

cHc2

EDF2

EED2

GNA

Mancos

PEC2

RJA2

RR

BG Loam

Chi I  ton

Badl and
Chi peta

Chi  peta

Badl  and
EA
Persayo

EA

G1 enberg

**

Persayo

Ravol a

Rock  Rubb le

Shal  e

30

0

30
20

30

30
10
l0

30

0

30

30

0

20

40

33

30
40

40

27
40
40

40

27

40

40

40

l3

**

Recommendat ions are for  the A hor izon and,  where appl icable,  the B hor izon.

Geo log ic  Mater ia l
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8.9  Con t .

So i l  Amendments  P lans  fo r  mu lch ing  are  presented  in  Sec t ion  3 .5 .5 .3 .  A l -

though most  of  the soi ls  are not  character is t ica ' l  1y eroded by wind to any

ser ious  ex ten t  (sCS,  lgB0)  (Sec t ion  8 .3 .2 ) ,  the  m ine  so i l s  to  be  d is tu rbed  a re

cur ren t ly  and h is to r ica l l y  undergo ing  geo log ic  and mass  so i l  e ros ion .  In  fac t ,

the  so i l s  desc r ip t ions  o f ten  g ' i ve  the  s i ze  and  pa t te rn  o f  r i l l s  and  gu l l i es  as

wel l  as  descr ibe  the  ex ten t  o f  pedes ta l l ing .

As the areas to be disturbed are relatively small compared to the vast' eroding

areas by which they are surrounded, it wi ' l  l  be extremely diff icult, i f  not im-

poss ib le ,  to  ho ld  so i l  eros ion to  the l imi ts  descr ibed by law.  The mulch ing

techn. iques descr ibed in  Sect ion 3.5.5.3 are genera l ly  capable of  prevent ing

erosion and aiding plant establishnent under a low moisture regime' However, i t

is doubtful any mulching technique would be able to prevent the re-establ i  shnent

of the natural r i l l  and gully patterns which would suffound a revegetated site.

At the end of  mining i t  is  a lso p ' lanned to use crushed rock f rom the road base

as a mulch.  This procedure wi l l  permanent ly  increase the water  harvest ' ing

capac i t y  o f  the  so i l .

I f  soc l ium shou ld  accumula te  in  por t ions  o f  the

may be  leached w i th  app l i ca t ions  o f  gypsum or

I  975) .

long te rm so i l  s tockP i les ,  theY

su l fu r i c  ac id  (M iyamoto  e t  d l ' ,
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B. l  0 Ef  fects of  Mi  n i  nq Operat i  ons ,  on.  Soi . l  s  , .  Nutr i  ents and Soi  l
nmenffients to be Used

The qua l i t y  o f  the  so i l s  w i th in  the  per rn ' i t  a rea  re f lec ts  the  or iq in  o f

the mater ia ls  f rom which they were der ived.  The soi ls  t .yp ica ' l  1y have a

h' igh exchangeable sodium percentage.  However,  there is  f requent ly  a

t remendous di f ference between the A and C hor izons.  The higher qual i ty

o f  the  th in  A  hor izon  undoubted ly  j s  impor tan t  fo r  the  germinat ion  and

resu l tan t  es tab l i shment  o f  seeds .  There fore  spec ia ' l  care  is  to  be  taken

in  the  remova l  and s tockp i l ing  o f  the  A hor izon .  Scrapers ,  wh ich  have

the  capab i l i t y  to  p ick  up  th in  layers  o f  mate r ja l  w i l l  be  used  fo r  so i l

remova l .  The use o f  th is  type  o f  mach ine  and t ra ined opera tors  w i l l

m in im ize  the  po ten t ia l  fo r  i nadver ten t l y  m ix ing  hor i zons  and  w i l l  he lp

ma in ta in  so i l  qua l i t y .

The remova l  and s tockp ' i1 ing  o f

cons t ruc t ion  w i l l  p ro tec t  the

contaminat ion  such as  coa l  and

s t ruc t ion  processes  shou ld  no t

soi  I  mater i  a l  pr i  or  to mi  n i  ng or

f rom poten t ia l  sources  o f  ou ts ide

Consequent ly ,  the  min ing  and con-

the  chemica l  quaf  i t y  o f  the  topso i l .

the

so i  I

o i l .

damaqe

The so i l s  to  be  d is tu rbed  a re  p r imar i l - v  En t i so ls  o r  Ar id i so ls  and  a re  in

the  ear ' l y  s tages  o f  so i l  genes is .  There fore  the  quant i t y  o f  topso i ' l  i s

l im i ted  as  d iscussed  in  Sec t ion  8 .7 .  Nor  i s  the re  genera l l y  su i tab le

mater ia l  w i th  wh ich  to  supp lement  the  topso i l  o r  subso i l .  C lose  adherence

to the topsoil remova l and stockpile plan is necessary to conserve the

quantity of soil present for revegetation. There is a deep B horizon in

the BGCZ mapping unit which could be used as a supplement if necessary.

However, in order to best maintain potential productivity of the reclaimed

habitat type, the B horizon should be replaced in the origina'l BGC2 mapping unit.
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8.  
. |  
0  Cont .

Mu lch  as  descr ibed  in  Sec t ion  3 .5  i s

road construct ion may also be used as

As  these  so i l s  a re  a l l  l ow in  o rgan ic

l i t t l e  a f fec t  on" fh is  cons t i tuen t  and

inc rease  i t s  va lue .

p lanned.  Grave l  resu l t ing  f rom

a mulch  fo r  f ina l  rec lamat ion .

mat te r ,  s tockp i l i ng  w i l l  have

mulch ing  w i th  na t ive  hay  may

Soi l  nu t r ien ts  a re  d jscussed in  Sec t ion  8 .9 .  The necess i ty  fo r  the  use

of  nutr ients requires fur ther  study.  l t lany of  the ' long term ef fects of

s tockp i l i ng  a re  unknown.  S tud ies  by  Power  e t  d l . ,  (1978)  and  Mi l l e r  and

Cameron (1976)  concern ing  the  e f fec ts  o f  s tockp i ' l  i ng  so i l s  have shown

some soi l  propert ' ies deter iorate under storage.  As these soi ls  are

poor ly  deve loped (SCS,  l9B0)  there  is  l i t t le  po ten t ia l  fo r  s t ruc tu ra l

loss  dur ing  s to rage .

From an agronom' ic  s tandpo in t ,  the  so i l s  o f  the  permi t  a rea  typ ica l l . y  have

low p roduc t i v i t y  and  a re  c lass i f i ed  in  low capab i l i t y  c lasses .  However ,

when the topsoi  t  hand' l  i  ng p l  ans are fo l  I  owed ,  the mi  n i  ng operat ion shoul  d

have I  i  t t l  e ,  j  f  dr ly ,  af fect  on the soi  I  s  to be d i  s turbed.

Revegeta t ion  r " r i th  p lan t  mater ia ls  adapted  to  the  qua l i t ies  o f  the  de-

sc r ibed  so i l s  (Sec t ions  3 .5 ,  8 .5  and  8 .9 )  w i l l  assure  the  capab ' i f  i t y  o f

the  rec la jmed land to  suppor t  the  pos tmine  land uses .
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B. l l  M i t iga t ion  and  Cont ro l  P lans

Al l  d is tu rbed areas  w ' i l l  be  min im ' ized  where  poss ib le .  The

ana lyzed and s tud ied  to  bes t  p lan  mi t iga t ion  measures .  A

so i l s  a re  be ing

deta i led  topso i l

removal  p lan (Sect ion 8.7)  has been developed to protect  soi ls  f rom

potent ia l  damage or  contaminat ion  wh ich  ma.y  resu l t  f rom min ing ,  ra i l road

tracks,  and road construct ion and maintenance.  Replacement of  the present

so i l  hor jzons  w ' i l l  undoubted ly  p rov ide  the  most  su i tab le  subs t ra ta  fo r  re -

vegetat i  on.  There j  s  not  suf f  i  c i  ent  soi  I  or  bet ter  mater  j  a l  w' i th  whi  ch

to d i lu te and consequent ly  improve the current  soi l  const i tuents.  There-

fo re ,  f f i i t i ga t ion  o f  d is tu rbance th rough revegeta t ion  w i l  I  par t i cu la r ' l y

depend upon the use of  p lant  species adapted to the qual i ty  of  the present

so i l s .

Topso i l  remova l  w i l l  be  superv ised by  a  rec lamat ion  eng ineer  who w i l l

inst ruct  the equipment operators in recogni t jon of  hor izon depths and

p' lacement of  the stockpi les.  Stockpi les wi l l  be perrnanent ly  marked wi th

meta l  s igns  (F igure  V I I I -2  )  to  assure  the i r  p ro tec t ion  dur ing  the  l i f e

o f  the  m ine  and  to  a id  in  the i r  i den t i f i ca t ion  a t  the  t ime o f  rec lamat ion .
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F igure  V I I I -2  Typ ica l  So j l  S tockp i le  S ign  Spec i f i ca t ions

iv ie ta l  S ign  P la ie  I '  x  2 '
Permanent  0utdoor Enamel Paint  Biack on ldhi te
l ' lounted on 6, Metal Fence post w/Bol ts

2 ' ,

2 ' .

o
!

TOPSOIL STOCKPILE
DO NOT DISTURB

Contac t  Ka ise r  S tee l  Corpora t ion
Rec l  amat i  on  Dept .  Phone

CHC' '  A  Hor i zon
L

SUBSOI L STOCKPi LE

DO NOT DiSTIJRB

Contac t  Ka ise r
Rec l  amat i  on  Dept

S tee l  Corpora t i  on
.  Phone

CHC,  C  Hor izon
L

SPECS:
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8. . |3 .1

Mappi ng
Uni  t

BGC2

BL

BNE2

Bt'lDz

cHc2

EDF2

EED?

Ravo la  s i l t  l oam,  0
EA very cobbly loam,
EM cobbly I  oam, 3 to
Persayo loam, 3 to 8%
Rubb le  land

Ravo la  s i l t  l oam,  0  to
EA very cobbly loam, 3
Rubb le  land

Inc lus ions o f  D is turbed So i ls South Lease Permi t Area

Inc lus ions  L is ted

Persayo very cobbly c lay loam, 15
Avalon loam, I  to 5% slopes
Glenton f ine sandy Joam, I  to 6%

Chipeta  s i l t y  c lay  loam,  8  to  15%

Persayo very cobbly cl ay I oam' I5
Aval on I oam, I to 5% s 1 opes
Glenton f ine sandy loam, I  to 6%

Persayo loam, B to 15% sloPes,  eroded
Br ibui te gravel ly  s i l ty  c lay 1oam, 3 to 25%

s1 opes

Badl  and
Greybul l  loam, 3 to 8% sloPes,  eroded
Perlayo extremely shaly loam, 8 to 30% slopes'

eroded

to 30% sl opes

s1 opes

s' lopes , eroded

to 30% sloPes

s I  opes

Rel at i  ve Percentage
of 0ccurrence*

occurrence was
conversati on ,

3
5
5

**

5
5
5

5
5

2
B

l0

GNA

PECz

RJA2

Haverson  loam,  h igh  ra in fa l l ,
S im i la r  so i l s

K i l lpack  f ine  sandy  loam,  1  to
Persayo 1oam, 8 to 15% slopes,

Ravo la  s i l t  loam,  0  to  3% s lopes ,  e roded
Ravo la  s i l t  l oam,  sa l ine ,  0  to  3% s lopes '

severely eroded

to 3% slopes,  eroded
3 to B% sloPes,  eroded
20% slopes, eroded
s lopes ,  e roded

slopes,  eroded
B% slopes,  eroded

1 to 5% sloPes

B% sl  opes
eroded

2
?
2
2
2

7
6
?

3%
to

10
5

5
10

l0
l0

* In fo rmat ion  concern ing  so i l  inc lus ion
received through the SCS, Pr iceo Utah
Igg l  ) .

* *No f igures  g iven.

rel ati ve percentage of
( E. Jensen, tel e.Phone
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Mappi ng
Uni  t

BI^lD2

cHc2

EDFA

EED2

52.8 acres
60% Badl and ( 3l .7 acres )
30% Chi peta i i  t  ty cl  ay ioam ( I  5.8 acres ; I  "  depth )
10% Inc ius ions  (5 .g  a t res ;  3 .5 "  dep th )

8.13.2 A

A hor izons
Chi peta
Inc lus ions

Chi  peta
I  nc l  us i  ons

A hsr izons
EA
Persayo
Inc l  us i  ons

3 .3  ac res
60% EA extremely cobbly si ' l ty cl  ay
?7% Bad land ,  Rubb le  land  ( .9  ac res )
13% Inc lus ions  ( .4  ac res ;  6 "  dePth )

A hor izons
EA (  2 .0
Inc lus ions ( .4

6.3  acres
45% EA extremely cobbly s'i I ty cl ay I oam ( 2 - I
25% Persayo I oam ( I  .  6 lcres ;- 2" depth )
20% Bad landn Rubb le  land ( . | .3  acres)
10% Inc lus ions  ( .6  ac res ;  5 .2 "  dep th )

(15 .8  ac res )  ( .083)  (43 ,560)  =
(  S .3  ac res )  ( .  ?92)  (43 ,560)  =

(?8 .? )  ( .083)  (43 ,560)
(  6 .3 )  ( .167)  (43 ,560)

(2 .8  ac res )  ( . . | 67 )  (43 ,560)  =
(1 .6  ac res )  ( .167)  (43 ,560)  =
(  .6  ac res )  ( .433)  (43 ,560)  =

acres )  ( .167)  (43 ,560)
ac res )  ( .S  )  (43 '560)

57 ,124 f t .  3

35.2 acres
80% Chipe ta  s i1 ty  c1ay  ]oam (28 .?  acres ;  I "  depth)
18% I  nc i  us i  ons (6.3 a l res i  ?"  depth)
2% Badl  and (  .7 acres )

A hor izons
f t . 3
f t .  3

Tn,785 ft.

acres ;  2 "  dePth)

loam (2 .0  ac res ;  ? "  dePth )

20 ,369 f t .  3

t  I  ,639 f t .  3

1  1  ,3 . |7  f t .  3

W f t .3

=  14 ,549  f t -  3
=  8 ,712  f t -  3-ffi61 

ft.3

Hor.i zon Vo lume Ca lcu la t ions : Rock 0utcr
and.  Bad land Ad jus tmen

67 ,414 f t .  3

lT4Fg ft .3

l0 l  ,956
45,829

*Adjustments are based on soil depth information presented^in the Carbon and
Ef f i t - iouni ies 3rd order  so i t  survey (E.  Jensen,  b t  11 . ,  1980) .  .Yolumes are
calcir lated ui ing min' imum A horizon iaiues for the major recoverable components
oi  ihe mipplng i ln i t i .  The depths of A hor izons for the included soi ls are
averaged.
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Mappi  ng
Uni  t

8 . . |3 .3  C Hor izon  Vo lume Ca lcu l .a t ions :  Roqk Outc rop ,
nuUUle  fanO,  ead l

52.8 acres
60% Badl and ( 31 . 7 acres )
30% Chipe ta  s i l  t y  c lay  loam ( . |5 .8  acres t  6 "  depth)
10% Incl usi ons ( 5. 3 acres t 6" depth)

BhID2

C hori zon
Ch ipe ta  (  |5 .8
Inc lus ions  (  5 .3

CHCZ 35.2 acres
B0% Chi peta si I ty cl ay I oam
18% Inc lus ions  (6 .3  ac res ;
?% Bad l  and ( .7  acres)

C hor izon
Ch i peta (28.?
Inc lus ions  (  6 .3

acres )  ( .5 )  (43 ,560)
ac res )  ( .5 )  (43 ,560)

(28 .2 acres ;  6 "  depth )
6"  depth)

ac res )  ( .5 )  (43 ,560)
ac res )  ( .5 )  (43 ,560)

344  ,1?4  f t .  
3

115 ,434  f t .  3

459,558 f t .

614 , . l 96  f t . 3
137  , ?14  f t . :
751 ,4 lo  f t .

6"  depth)
EDF2 6 .3  acres

45% EA extremely cobbly s i l ty  c lay loam (2.8 acres;
25% Persayo loam (1 .6  acres ;  6 "  depth)
20% Bad land;  Rubb le  land ( . | .3  acres)
rc l "  Inc lus ions  ( .6  acres ;  6 "  depth)

C hori zon
EA (2 .8
Persayo (  I  .6
Inc lus ions  (  .6

EED2

acres )
acres )
acres )

60 ,984 f  t .  '

34 ,848  f t .3
I  3,068 f t .  3

3 .3  ac res
60% EA extremely cobbly si l ty
27% Bad land ,  Rubb le  land  ( ,9
13% Inc lus ions  ( .4  ac res I  6 "

C hor izon
EA (2 .0
Inc lus ions  (  .4

*Adjustments are based on soi 1 depth
Emery counties 3rd order soi l  survey
ca lcu la ted  us ing  a  min imum C hor izon
able components and inc lus ions of  the

c1 ay  1  oam (2 .0  acres  ;
acres )
depth )

( .5 )  (43 ,560)
( .5 )  (43 ,560)
(  .5 )  (43 ,560)

ac res )  ( .5 )  (43 ,560)
ac res )  ( .5 )  (43 ,560)

52,?72 ft .

information presented in the Carbon and
(E .  Jensen ,  € t  a l
depth of  6 inches
mappi  ng un i  t .

173

. ,  
. |980) .  Vo lumes are

for the maior recover-

IT8T00-fr.

6" depth)

43 ,560 f t .  3
8 ,71?  f t .3
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8.  I  3 .4

Di sturbed Area Total

26?.2 acres

A hor izon

Bel ow cl i  f fs

Repl aceaFlg Soi I  Depth Cal cul at ions
;

Bel ow Book CI i  f fs

243.9 acres
( I0 ,624 ,?84  f t . ' )

Above Book Cl i f fs

18 .3  ac res
(797 ,  I  48  f t . '  )

13  f t .  (12"  / f t . ) =  . | .6 "  
topso i l

I3 .2 "  subso i I  ( fo r  un i t  BGCZ)

6 .0 "  subso i  1

1 ,425,647 f t.s avai I ablslplsoi! =

Above cl i ffs

172,288 ft .  3

w .??  f t .  ( . | 2 "  / f t . ) =  ?  .6u  topso i  I

B hori zon

Bel ow

hori zon

Bel  ow c l ' i f fs

c l ' i f f

3 ,6 .15 ,480  f t .3
ffi3,3?3 , 1 .1  f t .  ( . | 2 ' ' / f t . )

5 ,351  , 346  f+  3
1ff i  = '5 f t '  (12"/f t ' )

Above cl i ffs

398 ,574  f t .3w .5  f t .  ( . | 2 " / f t . ) =  6 .0 "  subso i I
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9. . | Scope

The object ive of  th is  study was to map and quant i fy  the vegetat ion commun-

i t ies of  the South Lease coal  permit  area.  This report  presents the infor-

mat ion  co l lec ted  and  i s  des igned  to  sa t ' i s f y  the  U tah  D iv ' i  s ion  o f  O i l ,  Gas  and

Min ing  (D0GM) and Of f i ce  o f  Sur face  Min ing  (OSM) requ i rements .

The I andscape of the South Lease .permi t  area has been mapped to de' l  i  neate the

e igh t  ma in  vegeta t ion  communi t ies  p resent  (P la te  IX- l ) .  The communi t ies  in -

c1  ude:

l. Atripler-Artemisia-Hilatia

2. Atniplea-Astnagalus

3 . AtripLer- Bad I attd

4. Juniperus Savannah

5. Pinus-Junipemts Cl i f ftop

6. Ptnus-Junipem,rs Cl i ffbottom

7. Artemisia tnidentata

8 .  T rans i t i on

A cot tonwood r ipar ian type,  sma1l  in  extent ,  is  found

jacent  to  the  deve loped s tock  water  a t  the  t^ l i l l i am's

ance is  schedu led  near  th is  spr ing .

Sal  tbush-Sage-Gal  I  eta

Sal  tbush-Mi I  kvetch

Sal  tbush-BadI  and

Juniper Savannah

Pi nyon-Juni Per C1 i  f f toP

Pi nyon-Juni per Cl i  f fbottom

Sagebrush

in the permit  area ad-

Draw Spr ing .  No d is tu rb-

Vegetat ion sampl ing was conducted f rom late June into September,  1982.  Al l

vegetat ion types scheduled for  d is turbance dur ing th is  perm' i t  term were

sampled.  Th ' i s  in fo rmat ion  w i l ' l  be  used as  base l ine  da ta  fo r  eva lua t ing

rec lamat ion  success .
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9.2 Methodoloqy

Vegetation types were determined in the f ield by ocular reconnaissance and plot-

ted on a l :12000 topographic map, with the aid of color aerial photographs' Vege-

tat ion types were f inal ized on a l :24000 topographic map and included al l  areas

within and inmediately adjacent to the permit area. The vegetation of planned

disturbed areas was mapped on l :4800 topographic maps (Plates IX-2 and IX-3).

The species l ist for each vegetation type was compiled from plants col lected

during reconnaissance and from plants col lected during f ield measurements. Al l

spec ies  were  co l lec ted  accord ing  to  Har r ing ton  and Dur re l l  (1957)  and ident i f ied

according to l lelsh and Moore (1973) and Harrington (1964). Botanical nomencla-

ture fol lbws }|elsh and Moore (1973). Diff icult  specimens v{ere annotated by

Dr. Stanley t lelsh, Brigham Young Universify Herbarium, Provo, Utah. Some plants

' lacked 
structures needed for compl ete identi f icat ion and were designated unknowns.

The col lected plants are retained in the Kaiser Steel Corporation Herbarium'

Raton, New i'1exico. Al1 vegetation types were examined for threatened and en-

dangered species according to } ' lelsh (1977).

Vegetation measurements were col lected from randomly located points determined

from the Kaiser Steel Corporation mine coordinate grid;these points were strat-

i f ied according to the vegetation type. From these random points, a random com-

pass bearing and a randon number of paces to be waiked were selected to arr ive

at an unbiased sampling location.

Point- l ine transects to measure total f i rst hit  cover were laid out in al l  types

with overstory cover. Al l  transects were sampled on 0.5 meter intervals for the

species f irst touched by a descending point. Al l  transects were 30 meters iong,

unless vegetation distr ibution was very heterogeneous, then the iength was extended.
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9.2  Cont .

Herbaceous cover, by species, was estimated within a rectangu'lar quadrat (Mueller-

Dombois and Ellenberg, 1974). The 0. 10 m2 quadrat was used in the Sagebrush

type, and a 0.25 m2 in ail others, Quadrats in al I types were located randomly

along 60 m line transects.

Tree and shrub cover, i f  present and over 12 inches in height, was measured along

a 30, 50, or 60 m l ine-intercept transect. I f  less than 12 inches in height,

trees and shrubs were included in herbaceous cover quadrat measurements. Differ-

ent l ine lengths were used in dif ferent vegetation types to reduce between-stand

variabi l i ty. Thirty meter l ines were appropriate in al i  types, except ArteftLsi.a,

where a 50 m l ine was used and Junipetas Savannah, where.a 60 m transect was

necessary.

Shrub density for each species was measured by counting each shrub stem greater

than  12  inches  ta l l  w i th in  e i the r  a  I  m2,0 .02  ha ,0 .04  ha ,  o r  0 .06  ha  a rea .

The I m2 plot was used in the following cormunities: Atr"ipler-Badl and, Atripler-

Av'tenrisia-Hilaria" and Atripler-Astragalue. The 0.02 ha was used in the Pinyon-

, luniper Cli f fbottom and Pinyon-.Jun.iper CIi f f top, the 0.06 ha in the Juniperus

Savannah and the  0 ,04  ha  in  the  Sagebrush.  The p lo t  s ize  se lec ted  fo r  use ,  bes t

contained the between-stand vari  ance.

Tree densi ty  was measured by

ing  the  1  mZ p lo t  s i ze .  T ree

the same technique used for

basal  area was cal  cul  ated

shrub dens i ty ,  exc lud-

f rom the basal  s tem

diameter of al l  trees measured in the tree density plots. Tree seedling densit ies

were counted to help determine populat ion trends.

Produc t i v i t y  was  measured  by  doub le  sa rnp l i ng  (Cook  e t  d1 .o  1974) .  The

mary  p roduc t i v i t y ,  by  l i f e fo rm fo r  a l l  vege ta t i on  t ypes r  w i t s  c l i pped  i n

square foot  Qr tadrat  fo r  every  f ive  quadr 'a ts  es t imated.  C l  ipped samples

IX  B
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9 .2  Con t .

dr ied for  S days before weigh' ing.  Trees and perennia l  succulents were not

c f  i pped .

The samp' l  ing  in tens i ty  was de termined us ing  the  fo l low ing  fo rmula  wh ich  was

recommended by DOGM (Mary Ann t^ l r ight ,  personal  communicat ion,  1981 ) .

( t )2 ( r2)

lJhere n

t

nmin =

. = the minimum number
mln

= two-tai I  ed t-va] ue
of freedom,

(  ( .r  )  (x) )z

of  samples ,

wi th appropr iate a lPhaleveJ and degrees

,2 = sampl e vari  ance '

i  = samp'le mean.

Sampl ing  in tens i ty  in fo rmat ion  is  conta ined in  Tab le  IX- l '

Al l  techniques were discussed with DOGM personnel and were found to be

appropr iate and accePtable.
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9.2  Con t .

Tab le  IX-1  Sampl ing  in tens i t ies  fo r  measured vegeta t ion  parameters .  South
Lease, Utah. June-September I 9Bl ,

Yegetat ion Type Paraneter nsanrpl 
ed nml n Yegetat ion Type Parameter

nsampl 
ed

nmi 
n

At:riptes-Artqrrietb- Cover quadrats
Eilar-i^a

Shrub densi ty

Production

AtripLec-Asttugalus Cover quadrats

Sbrub densi ty

Production

Cover quadrats

Shrub densi ty

Product ion

Cover quadrats

Pol nt-l I nes

Shrub densi ty

L ine  ln te rcep t

Tree intercept

Produc t I on

- 3 a d ' l a n d

Junipenrs-sovantsh

180

1 9 5

40

200

180

40

200

160

40

200

20

2?

l l

?4

40

75

1 7 3

8.6

r96

l l 6

32

150

100

2

190

l 5

?o

9

201

108

480

t 2

?6

29

32

40

?80

23

32

l 0

28

40

260

l 5

6

l 3

40

463

t 0

?4

26

30

t 2 0

277

20

29

7

?8

380

545

l 3

6

t 2

l 9

Firute-Jwtipemtc
Cl i  f f top

Piruta-Jtmipe?uB
Cl  i f fbo t tom

Art@tisia tvide^tata

Cover quadrats

Po in t - l l nes

Shrub densi ty

Line intercept

Tree densi ty

Producti on

Cover quadrats

P o i n t - l  i n e s

Shrub  dens l t y

L ine  in te rcep t

T ree  dens i t y

Produc t i  on

Cover guadrats

P o l n t - l  i n e s

Shrub  dens i t y

L lne  ln te rcep ts

Product i  on
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9.3 Exist ing Resouices

The l4ine Plan Area is found in the Major Land Resource Area (MLM) (34) of the

Central Desert ic Basins, Mountains and Piateaus which is found in the Northern

and Central Intermountain Desert ic Basins Plant Growth Region. This Plant Growth

Reg ion  is  s im i la r  to  tha t  descr ibed by  Thornburg  and Fuchs  (1978) ,  bu t  i t  has

been adjusted to the MLMs as defined by the SCS (Thornburg i98l).  The propos-

ed Mine Plan Area ( l ' lPA) is primari ly on Federal and State owned propert ies

which are currently being used for wi ldl i fe habitat,  l ivestock grazing and rec-

reation (Chapter IY), although the area is also used as access to coal ,  oi1 and

gas exp lo ra t ion  s i tes  by  var ious  compan ies .

In the sunner of l98l,  a study of the MPA was begun in order to define the

characterist ics of the exist ing vegetation and soi l  resources. The information

obtained from on-site study wil l  be used both in reclamation planning as well

as in the determination of f inal reclamation success.

9 .3 .  I  Genera l  S i te  Descr ip t ion

The Mine P lan  Area r i ses  f rom an e leva t ion  o f  5000 fee t  (1523 m)  on

Marsh Flat Wash and Grassy l . lash to about 8200 feet (2498 m) on the peaks north-

eas t  o f  L i t t le  Park  Wash.  The permi t  a rea  is  geo log ica l l y  d iv ided by  the  Eook

Clif fs into two l i fe zones, or provinces, str ikingly dif ferent in vegetation and

soils: the Shadscale or Atriple.& Zone or Province and the Ag?op7ruon spicatmt

Province represented by an Artenisia tz"identata shrub steppe. (Daubenmire 1978).

The cl i f fs have a vert ical r ise of 800 to 1000 feet (244 to 305 f l) .  Dif fer-

ences in the moisture regirne is one of the pri .mary factors responsible for the

cont ras ts  in  so i  l  and  vegeta t ion  deve lepment .

The cl i f fs themselves are extremely rugged. Only small  microsites such as cre-

vices are vegetated, and then only sparsely. The face of the cl i f fs is traversed
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9.3  Con t .

by a primit ive trai l ,  however this appears to be only infrequently used by wild-

l  i fe .

Although site specif ic records are unavailable, pinyon-juniper woodlands usually

deve lop  in  a reas  where  e f fec t i ve  annua l  p rec ip i ta t ion  is  near  12  inches  (30cm)

(Cronqu is t  e t  a i . ,  1972) ,  P inyon- jun iper  i s  found as  an  edpah ic  c l imax on  the

th in ,  rocky  so i l s  above the  c l i f f s  where  the  prec ip i ta t ion  is  g rea ter .  0 ther

pinyon-juniper communit ies are found below the cl i f fs on specif ic microsites.

Junipente osteospernw is the comon juniper of the proposed permit area on dry

sites, whifa J. ecopuloz,tnn may be found along more moist ravines or on north

facing slopes elsewhere in the MPA. Above the cl i f fs, a sagebrush-grass cormun i ty

is ecotonal on deeper soils adJacent to the pinyon-juniper comrunity. Aytetrisia

tr identata is cornoniy found on non-sal ine uplands adjacent to ephemeral channels

(Branson e t  a l . ,  1976)  such as  L i t i le  park  Wash wh ich  b isec ts  the  p la teau above

the  c l i f f s .

The area below the cl i f fs is geological ly and edaphical ly young in terms of develop-

ment. The area is an actively eroding region, highly dissected by numerous r i l ls,

gul l ies and arroyos. Soi ls are minimally developed and are being formed from

interbedded shales and sandstone of Cretaceous marine origin, Badlands of

exposed Mancos Shale are common. The vegetation is dominated by species of

AtnipLer and other salt  tolerant ecotypes, one of the nost salt  tolerant being

A. conugata. This species has an unusual capacity to remove soi l  water at very

high osnotic stresses and is commonly dominant on marine derived shale sites

(Branson  e t  a l  . ,  1976) .
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9.3  Cont .

The location of the plant communit ies is strongly dictated by the soi l  types

and erosion patterns. In general ,  the plant communit ies tend to ref lect the

macroc l imate  in  the i r  s t ruc tu ra l  s inp l i c i t y ,  as  we l l  as  in  spec i f i c  adapta t ions

to drought such as found in the species of Atz'ipLea, Opuntla' Ephedta and others.

o

9 .3 .2 Veqeta t i  on Types

9 .  3 .  2 .  I  Cover  Da ta

9  .3  .?  .2  Produc t i  on  Da ta

9 .3 .2 .3  T ree  Data

9 .  3  .2  .4  Genera l  Descr ip t i  on

g .3 .2 .5  Spec i  es  L i  s t

The general  descr ipt ' ions of

tu rbed are  presented  in  the  fo l low ing  pages.

spec ies  l i s t s ,  and  t ree  da ta  a re  g iven ,  when

descr i  pt ' ion.  For easy reference,  each Tabl  e

spec ' i f i c  sub jec t  head ing .

each vegetat ion tYPe to be d is-

Cover  da ta ,  p roduc t ion  da ta ,

appropr ia te ,  ds  Tab les  w i th in  each

is  l i s ted  in  the  index  under  the
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9,3  Con t .

Atrip L er - An t em e s i a - H i,Lati a

(  Sal  tbush-Sagebrush-Gal  I  eta )

The Atriplec-Arternisia-Hilaria vegetation type is found from 5ll0 to 5230 feet

(1567 to  1593 m)  in  e leva t ion .  S lopes  vary  f rom 1  to  3  percent .  Aspec t  i s

typ ica l l y  sou th- fac ing  (Photograph IX- l  ) .

S tands  occur  on  eroded BG loam,  unO . *J .a  Ravo la  s i l t  loam,  sa l ine  so i l s .

The BG soi I  averages greater than 60

face layer  (A l )  th ickness  is  one inch

cm)  o f  l oam subso i  I  (BZ) .  Runo f f  i s

The Ravola soi l  averages greater  than

face layer (Al )  averages 2 inches (5

inches  ( . |52  cm) .  Runof f  i s  s low and

i  nches (  I  52 cm) i  n depth.  Average sur-

(2 .5 cm) of  I  oam, over I  5 i  nches (  38

s I ow and eros i  on potenti  a I  i  s rnoderate .

60 i  nches (  1 52 cm) i  n depth.  The sur-

cm)  o f  s i l t  loam a top  C hor izons  to  60

eros i  on potenti  al i  s moderate.

Ihe A.ttipleE-Artanteia-Hild?i4 vegetation type displays some variabil ity across

different soi ls and aspects. To the west, near stock watering ponds where

animals concentrate, broom snakewe ed (Xanthoeeplnlwn sarottaqe ) is more pre-

valent. This is assumed to be the consequence. of heavy l ivestock grazing.

0n the low eastern mesas where the rai l  ioop is planned, broom snakeweed is a

smaller part of the vegetation, and shadscale (ntr ipler eonfenti fol ia) and

bud sage (artemisia spineseens) are the dominant shrubs. Galleta (Hitarin

jonesii) is the dominant grass throughout, wlth sand dropseed (sporoboLus

crgptm.drus) common under l ight grazing pressure.. Numerous annual and perennial

forbs are present. Table IX-2 contains the species l ist for the At?iples-

At tenieia-Hilax, ia type. Cover and constancy information, by species, are in-

c luded in  Tab le  IX-3 .
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9.3 Cont .

t
Photograph I  X- l AtrLp L en - Art emi s ia- Hilari a.

Vegeiat ion TYPe. SePtember
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9.3  Con t .

Tab l  e  IX -2 .

Shrubs

Comprehensive species
vegetation type. South

Atr ip L er - Ar t enti s ia - H i Lar t a
June-Augus t  198 . | ,

1 is t  for  the
Lease,  Utah .

Artenisia spineseens

Atnipler eonfertifolia

A. euneata

Chtg so thtsrrnus ui s eidi fL orus

Ephedra uiridis

Eurotia Lanata

SareobatLts u errnieulatus

Tetnadynia spinosa

XanthoeephaT,wn sanothrae

Forbs

Asten spp.

As tnag alus as cLepiadoides

Brassieaeeae spp.

CYyptantha eras s is epala

C. sp?.

Eehinoeereus spp.

Eniogorutn gordonii

E. i.nflatum
Halogeton gLomeratus

Lappula spp.

Lepidiun montanum

L- sPD -
Lygodesmia spp.

l,h,elnenanthena eane s e en s
Opuntia spp.

Phaeelia spp.

Plantago patagoniea

SaLsoLa kali

SphaenaLeea eoeeinea

^5. LeptophyLLa

S. parui.foli.a

ARSP

ATCON

ATCU

CHV I

EPVI

EULA

SAVE

TESP

XASA

ASTER

ASAS

BRASS

CRCR

CRYPT

ECHIN

ERGO

ERI  N

HAGL

LAPPU

LEMO

LEPI  D

LYGO

MACA

OPUNT

PHACE

PL PA

SAKA

sPc0 ,
SPLE

SPPA

IX 16

Bud sagebrush

Shadsca l  e

Cast l  e Val  I  ey c l  over

Low rabbi tbrush

Green ephedra

t^li nterfat

Grea sewood

Cottonthorn horsebrush

B room sna kel,reed

Mi I  kweed mi I  kvetch

Mustard

P la ins  h iddenf ' lower

Desert trumpet eriogonum

Ha 1 ogeton

Mountain pepperweed

Pepperweed

Ske le ton  p lan t

Hoary aster

Pr ick ly  pear  cac tus

t^looly Pl antai n

Russ ian  th is t le

Scarl et 91 obemal I  ow



9.3  Con t .

Tab le  IX-z  Cont .

Grasses

Bouteloua graeiLis

Brormts teetorurn

Hilaria jffitesii

}nyzopsis .hymenoides

Sporob olus eryptandmts

Vulpia oetofLora

BOGR

BRTE

H IJA

ORHY

SPCR

vu0c

Blue grama

Cheatgrass brome

Gal I  eta

Ind ian  r i ce  g rass

Sand dropseed

Sixweeks fescue
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Iable UtI l -  3.  Cont.

9.3 Cont.

Trble II-3. Percent Cover and Constancy by SPucles for the .it*ipl'a-Artadei4-Hil@'ia
Vegetatlon Type. South Lease' Utah. July 1981.

sTAilD I{U8ER
STATE AND COU'{TY
GRID IIUI{BER
ELEVATIOII III FEET
ASPECT
STOPE III PERCEI{T
SOIL IOPPI}IG UIIIT

SHRUSS:

1 2
UT EI{ERY UT EI.IERY

l l  l l
52?O 5200
i l E S
? 1

BGCz BGCz

3 .84

7 .06

a

. 1 8

3 4 5
t,T ETIIERY I'T EIiIERY UT EIITRY

1 l  l l  l ' l
5185 5220 5150
s s s
l 2 3

BECz BGC? BGCz

6 7 8 9 C 0 i l S T A i l C Y
I'T E}IERY U' EIIERY UT E}IERY t'T II{ERY I

l l u l l l l
5?00 5220 5230 5ll0
s s t f s s
3 3 3 1

BGCz BGCz BGCz BGCZ

Antanieia epineacetu 0.10
Atripta ai|erUlotla .r
A. corrugata '

A. cuteata 3.86
. Clryaotlwrata vi.oedifl.afts .

Wh"n,a torreg@e '

futeofulate oe. r,rri.eulatf,lc i

Ts2yadtrrria, witPsa '

xantdeplatun aawtlelae 0.78

Ilnlotou ahtwb

FORB|:

Aeter app.
A e ttlagalua ae elept odoide e
Bnaeeicaceae app.

Crypt@rt]1a orcs eiaep.la,
c. w.
Eehitoeereta epp.

Eviogonn gorlonii
E. inflahrn
Ealogeton glanerahte

Iapla tpp.
Icpidim,rontfran
L. spP.

Iagodeada sW.
th,ehaewntlem, @Eeeena
opwtia epp,

Phacelia dpp.
Ploftago Wtagod@
tuleola lali

Svhaetoalea aoccf,nia
i. teptqtrytta
S. Parntifoli-a

Unlotan fotb

GRASSES:

Boutelora grc.ei.li;e
B"orm.e teetom.on
nil,ei.a janesii

Orgzqeia hgnetoidea
Svoteblus aitpi.dee
S. erWtotdtue

tlulpia oobf,lota

0 .01

1 . 0 3
.04
a

I

I  . 2 8

.02

.?8
0.45

2.34

.01

.04

.01

. 33
0 . 1 5

a
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a

o

0 .65

a
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0 .  l 0
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4 ; 2 5

1 . 8
a

a

. 4
+#

.01

a

.09

0.20

1 . 9 8
a

a

.74
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a
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a
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0.20

+

a

1 . 2 5
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+
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+

5 . 6
a

.01

0 . 1 0

0 .02
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I  .78

I . s 5

|  . 7 1

a
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L39
0. a0

I  . 4 5

l . 1 l

0 .05

. 5

0 .51

l . 0 t

0 . ' 10
0 . 1 5

0 .01

56
l l
33

100
22
l l

l l
22
89
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0 .02

'  0 . 0 1

a

+ f
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0 .04

0 .?0
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I
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I
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a
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+
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I  . 3 5

.01

.01
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1 . 8 6
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+
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. 1 4
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u
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0 .02

0 .01
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. ' t 4

. 1 4
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a

.09

2 . 1 5

? .79

.09

0 .01'l .96

.02

.30

.04

. 2 1
1 . 7 4
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o

.r = Specles not present
+# = Specles found as a trace ln plot or present outside plots
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9,3  Con t .

The l  ow mesa tops are cument ly  the l  east  d i  s turbed port ion of  th i  s  vegeta-

t ion type,  and were chosen as most  representat ive of  the potent ' ia l  p lant

conrnuni ty .  A1I  sample stands are on these low mesas.

Total  vegetat ion cover averages more than 12 percent .  Grasses account  for  21

percent, forbs for 25 percent and shrubs for 54 percent of the total vegetation

cover.  Cover for  rock,  bareground,  J i t ter  and l i fe  forms f rom quadrat  measure-

ments  a re  conta jned in  Tab le  IX-4 .  Shrub s tem dens i ty  f igures  are  inc luded in

Tab le  IX -5 .

Annual primary production for l98l was estimated to be 297 pounds air dry per

acre  (333 kg /ha) .  Produc t ion  by  l i fe  fo rm is  p resented  in  Tab le  IX-6 .

The principal disturbances planned in this type wil l  be the road coridor and

ra i l  loadout .  These d is turbances wi l I  approx imate ly  equal  64.4 acres (26.1 ha) .
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9.3  Con t .

Tab le  IX -4 Vegetat'ion cover by I i fe form f rom
Artemisia-Hilaria vegetati on type .

0.25 nZ quadrats '  Atr iPlen-
Sou th  Lease ,  U tah ,  Ju lY  1981 .

Li fe form or Feature Total Cover % Rel at i  ve Vegetati  on Cover %

Tree

Shrub

Forb

Grass

Vegetative Cover

Rock

Bareground

Li t ter

Total

_ _  _ *

6.74

3 . . l6

2 .66

12.56

l . l l

g1 .64

4.  69

1 00,  00

53.66

25.16

2 l  .18

I  00.00

No trees present
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9.3  Con t .

Tab le  IX -5 Shrub stem densi ty  by species
vegetat ion type.  South Lease,

for the Atriplen-Artemisia-Hilaria
Utah.  August  198. | .

Spec i  es Common Name Stem Density
per acre per hectare

Artemisia spineseens

Atni.pler eonfertifolia

A, euneata

Eurotia lanata

Tetradymia spinosa

Xantho e epLtalun sano thrae

Tota I

Bud sagebrush

Shadscal  e

Cas t le  Va l ley  c lover

l' l i nterfat

Cottonthorn horsebrush

Broom snakeweed

5063

284

4637

304

952

20

12500

740

11450

750

2350

50

il 260 27804

o
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9.3  Con t .

Tab le  lX -5 .  Annua l  p r imary  p roduc t ion  by  l i f e  fo r rn  as  es t ima ted

Utah ,  Sep tember  1981 .

th rough  doub le -samp l ing ,  Sou th  Lease '

Vege ta t lon

TyPe

Grass

r b/A hg/ha

Forbs

lb /A kglha

Shrubs

I  b/A kglha

Total

lb/A kg/R

47

t ?

0

?69

29

l 6

48

93

l 5

0

35

n

7

4 7

104

l 7

0

39

l 2

I

53

1 5 7 333r 7 6ntriptet-esfiugalua-
Hilari^a

Atriples-Asttugalug

Atripter- Bad'land

Junipents Savannah

PJ Cl  i  f fbot tom

PJ  C l  i  f f t op

Artenrisia tridentata

83 93

l 2 l  1 3 5

395 442

8s 95

43 48

184 207

56 53

l z l  1 3 6

91  102

45 50

20 2?

89 100

l 3

0

301

33

l u

54
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9.3  Con t .

Atripler-Astragalus

(  Sal  tbush-Mi I  kvetch )

The Atr iplen-Astnagalus vegetation type is found from 5060 to 5115 feet (. |542)

to  
. |558 

m)  in  e leva t ion .  S lopes  vary  f rom' l  to  6  percent .  Aspec t  i s  var iab le

from north to south- fac ing.  Based on f ie ld reconnaissance,  the aspect  ef fect

i s  sma l l  a t  these  sha l low s lope  ang les  (Pho tograph  IX-z ) .

Atr iples-Astragalus stands occur on soi ls of the EA-Badland Complex. This

compl ex consists of 60 percent EA extremely cobb' ly s' i l  ty c' l  ay I oam , 25 per-

cent badl and, and I 5 percent other so'i I s . The atnipler-Astragalus type i s

primari ' ly on the EA compl ex component. Average EA surface I ayer (A 1) thi ck-

ness ' i s  2  inches  (5  cm) .  I t  i s  under la in  by  26  inches  (66  cm)  o f  C  hor i zon

to  weathered sha le .  Runof f  i s  rap id  and eros ion  po ten t ia l  i s  h igh .

The At?iplex-Astragalus vegetation type to be disturbed is the least produc-

t ive within the South Lease pennit area. Catt le are attracted to this area

by nearby watering ponds and use this type for grazing and standing.

'total 
vegetation cover of the AtrLpLeo-Astna7alus vegetation type is 7'5 perccnt;

approximately half  is contr ibuted by shrubs (Table IX-7). The dominant shrubs

are shadscale, Castle Val ley clover ( l . tr iplee auneata), broom snakeweed, and

bud sage. Most shrubs exhibit  thick, truncated stems with small  canopies pro-

truding from the ground because erosion has removed the soi l  at the base.

Shrub stem density information is contained in Table IX-8.

Mi I kweed mi I kvetch (astuagalus aselepiadoides) i s the most conspi cuous peren-

n ia l  fo rb  spec ies .  I t  i s  accompan ied  by  severa l  less  consp icuous  annua l  and
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Photograph TX-Z AtripLer-Astragalus Vegetation Type.
September,  

. l98. | .
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9.3  Con t .

Tab Ie  IX -7 . Vegetation cover by l i fe form from
Astragalus vegetation type. South

0.25 nZ quadrats ,  Atr ipler-
Lease ,  U tahn  Ju lv  

. |981 .

Li fe form or Feature Total Cover % Relat ive Vegetat ion Cover %

Tree

Shrub

Forb

Grass

Vegetati  on Cover

Rock

Ba reground

Li t ter

Tota l

_ _ _ *

3.35
. | .90

2. f  2

7 .37

. | .66

96.  94

4 .  03

I 00. 00

45.45

25.78

28.77

I  00. 00

No trees present

IX  25



9.3  Con t .

Tab le  IX -B Shrub stem densi ty  by species
vegetat ion type.  South Lease,

for the Atriple*-Astragalus
Utah .  Ju l y  1  981  .

Spec i  es Conmon Name Stem Dens i ty
per acre per hectare

Artemisia spineseens

A. eonferti,iolia

A; eOnz.ugAta

A. cuneata

A. gandnert-

Chry s othorutus naus eo sus

C. ui,seidifLorws

Ephedta uiridis

Eriogonwn spp.

Eunotia Lartata

Xantho e ephd.Lm s arothrae

Tota I

Bud sagebrush

Shadsca l  e

Mat  sa l  tbush

Cast l  e Va1' ley c l  over

Gardner sal  tbush

Rubber rabbi tbrush

Doug las  rabb i tb rush

Green Mormon tea

Buc kwheat

[^li nterfa t

Broom snakeweed

I  935

630

tB0

3330

45

23

45

?3

90

428

5355

12A84

477 B

I  556

444

8?22

t l l

56

l l l

56

22?

I 056

13??2

29834
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9.3  Con t .

perennia l  species of  aster  (Aster  spp.) ,  cryptantha (CryptantVn 
"pp.) ,  

and

wi ld buckwheat  ( t r t )ogoru,rn spp.) .  Gal leta is  the dominant  grass.  Indian

ri cegrass (wyzopsis hymenoides), sand dropseed and s i x weeks fescue (vulpia

oetof lona) are a lso present .  Table IX-9 contains the comprehensive species

list for the atripler-Astragalus vegetation type. Cover and constancy by

speci  es are ' inc l  uded i  n Tabl  e I  X- l  0.

Annual  pr imary product ion for  1981 was est imated to be

acre (gS kg/ha).  Product ion by l i fe  form is  presen. ted

B3

in

pounds ai r  dry per

Tab l  e  IX-6 .

The principal disturbance planned in the atr ipler-AstragaLus type wil l  be

the road comidor.  Thi  s  d i  s turbance wi  l  l  approximately equal  8.6 acres

(3 .5  hec ta res ) .
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9.3  Con t .

Tab le  IX -9 .

Shrubs

Antemisia spineseens

Atniplea eonfertifolia

A. eorrugata

A. euneata

A. gardneri

Cereoearpus intnieatus

6hty s o tLtmnnus rrcrus eo sus

Ephedra torreyana

Eriogdnum spp.

Eurotia Lartata

Tetradymia spinosa

Xantho e epVnlun sarothrae

x. spp.

Forbs

Aster spp.

Astragalus aselepiadpide s

A. spp.

Bnassieaeeae spp,

Cryptanttn eras sis epala

C. fuluoeaneseens
C. pteroearga

Eriogorunn gordonii

g. infLatun

Hymenorgs aeaulis

I'appula eehinata

L. oeeidentaLis

Leueelene eridoides

Oputztia spp.

Plantago patagoniea

SaLsoLa kali

Comprehensive species l ist for the ntniplen-Astragalus vegetation
type.  South Lease,  Utah.  June-August  

. |98. | .

ARSP

ATCON

ATCOR

ATCU

ATGA

CEIN

CHNA

EPTO

ERIOG

EULA

TISP

XASA

XANTH

ASTER

ASAS

ASTRA

BRASS

CRCR

C RFU

CRPT

E RGO

ERIN

HYAC

LAEC

LAOC

LEER

OPUNT

PLPA

SAKA

Bud sagebush

Shadscal e

Mat  sa l tbush

Castl  e Val I  ey cl over

Gardner sal tbush

Li ttl eaf mountai n mahogany

Rubber rabbitbrush

Green ephedra

t''|i 1 d buckwheat

t' l i nterfat

Cottonthorn horsebrush

Broom snakeweed

Sna keweed

Mi I kweed mi I kvetch

Mi' l  kvetch

Mustard

P la ins  h iddenf lower

Beggarl i  ce hiddenfl  ower

Wi nged cryptantha

Desert trumpet eriogonum

Steml ess hymenoxys

European st ickseed

Annual  s t ickseed

Heath aster

Pr ick ly  pear cactus

t^loo1y plantain

Russ ian  th is t le
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9,3  Con t .

Tab le  IX-g  Cont .

Forbs Cont inued

Sphaenaleea eoeei.nea

^9. spp,

Toansendia incana

Gras ses

Hilaria janesii

Oryzopsis hymernides

Sp or ob o Lus ery ptandmts

Vulpia oetofLona

SPCO
SPHAE

TOIN

HIJA

ORHY

SPCR

vuoc

Scarl et gl obemal I  ow
Globemal low

Hoary townsendia

Gal 1 eta

Ind ian  r i cegrass

Sano dropseed

Sixweeks fescue

IX  29



Table UlIl- 3. Cont.

9.3 Cont.

SIAIID ilUAER
STATE AIID COI.|NTY
GRID NUtaER
ELEVATIOH II{ FEET
ASPECT
SLOPE III PERCEI{T
SOIL iIAPPIIIG IfIII

SHRUBS:

Artzniei,a. wineaetu
ntriplex cinfenti folia
A, eonagata

A. c.rnBata
A. gaz&eri
Chzgeol;lwttats tuau eoao

'Epi.e" 
vitiA$

E:riogonn nianvflecun
Elttotda latuta

Ietmfunia eVitloea
Xotfiioeeplalun tuot;lrte
Ihtlorg.'tn ehnb

FORBS:

Astet W.
Astngalua aectepri,adoile a
A. 

"w,
Btasaiaceae aW.
6r.ypt@ttlw awseiaepb
C. fuloeoueeena

C. ptereearga
Evlogonnz gotdonii
e, inflaaut

?abaceae ap.
EgEerWe ami,la
Iqpulo oceiilentalie

Lepidim ep.
Iewelene ertooiilBs
Ii&,cltaetwtthew @tegaBtg

@wtia epB,
Plantogo ptag@i@
tulaola l<al,i.

Sphaerulaea oeinh
s- sw.
Ta'naendia ittmta

ttnl<na,tn fotS

GMSSES:

Eilan"La janesi.i
Ary*peie lzynenoidee
Spotobohn cryptot&ws

Vttl,pia ntoflon

@!8'
CYWbg@tts

EEDz EEDz

Table tI-I0. Percent Cover and Constancy by Specles for the qaltbush-llllkvetch Yegetatlon
T.ype. South uease, Utah. July l98l

l 2 3 4 5 6 7 S 9 l 0 g 6 i l S T A r c y
UT E}fRY UT EI{ERY I'T E}IERY I'T EI4ERY UT E}IERY UT EI4ERY I'T E}IERY UT E}ERY UT EffiRY UT EIGRY I

r0 l0 l0 l0 l0 l0 l0 l0 l0 t0
5080 5l't5 5060 5t20 5100 5il0 5090 sllo 5080 5085

s
6

EEDZ

i l E S S E
4 5 4

I { S E E
l l t

EEDz EEDz EEDz

lrE ilE
3 l

. 17

.05
' r l

1 . 2 5
a

' ,
?

.89

1 . 5 9

.03
2 . n

I

1 . 9 7

a

. 05

.88
a

t .08

sll
3

EED2

*
I  .37

a

.80

. 1 3

2.89

3 .2

.03
1 .08

a

r .23

EEDz EEDz, EEM

.05 .04

.90 .(B
.  1 . 3

.  . 95

: :

a a

1 .3  3 .3s
a a

. 05  1 .0
a a

+ .

70
90
20

80
t 0
20

10
l 0
30

l 0
90
l 0

60
30
20

l 0
30
l 0

50
40
l 0

30
40
50

l 0
l 0
20

30
90
l 0

30
30
40

30

t00
70
l 0

30

+

+

1 . 3 2

.07

.p7

I  .59

l . l 3

.02

+
+

.03

. 1 2
+

.50

.a2

1 . 6 3
.05

r

4 . 5
. 1 9

+

1 . 9 8
.05
.28

;

+

3.03
.07

. 1 5

2 .34
.64

o

. 70

+

.80

+

.05

.23

+

+
.03

_ +

.03

a

. 1 0

.04

.32

.02

.04 .05 .04 .
+ . + .
.  .  . 1 4  1 . 2 9

a a

. . 1 9 + .
a a a a

.09 .03 .  .

. 1 7  1 . 0 2  .  .
. . . O 2 .

' o o a a

o + . .

. 0 4  + '  '  o

.  . l $  r  .
a a o a

.  4.20 .  .0?

1 .05  3 .85  .20  .
1 . 7 2  .  . 1 5  . 1 7

a a o a

. . . . 0 5
a a a a

r . t r . 0 7

. + . .

l . 0 l  . 63
a o

a a

. 1 9  .
a a

. +

+ .
a l

. a

a a

. .a)
+ .

+ .
a a

. a

a o

.08 .32
+

'  .05
.05 .

a a

'  .02

.64  I  . 5

.05 .
a a

a a

.83
+

*
.r 

" SPecies not present
+" = Species present ts a trace ln plot or present outslde plots

r r - 3 0

l 0



9.3  Con t .

Atrtpler-Bad 1 and

( sat  tbush-Badl  and )

The atripler-Badland vegetation type is found from 4900 to 5300 feet (1493

to  16 . |5  m)  in  e leva t ion .  S lopes  range f rom 0  to  I  percent .  S lope aspec t

is  typ ica ' l  l y  sou th  to  west - fac ing  (Photographs  IX-3  and IX-4) .

The stands occur on soils of Chipeta si lty clay loam, The Chipeta soil averages

l5 inches (38 cm) deep over weathered shale. The average surface layer (A1 )

th ickness is  one inch (2 ,5 crn)  o f  s i l ty  c lay loam. Runof f  is  rap id  and eros ion

potent ia l  is  h i  gh.

The dominant species is mat saltbush ( Atri.ples corrugatd. Castle Valiey clover

and Gardner saltbush (Atripler gatdne?i) are associated species, These shrub

species are adapted to moderately sal t-affected soils such as the Chipeta

(Institute for Land Rehabil i tation Staff, 1979). Life forms other than shrubs

are not wel |-represented. Galleta and Indian ricegrass are present, with a

compl ement of predominantly annual forbs, Rubber rabbitbrush ( Chryeothanmus

nauseosus ) and winterfat (Etaotia Lanatd are Cormon in narrow drainage diSSect-

ions. Total vegetation cover averages nine percent, with shrubs comprising 85

percent of the total cover. vegetation cover by l i fe form is included in Table

IX- I1 .  Shrub s tem densi t ies  are conta ined in  Table IX- I2 ,  spec ies cover  and

constancy data are surmari zed in Table IX-I3, and a comprehensive species l ist

is  presented in  Table IX- ]4 .

The high frequency of annual forbs, together with the large anount of bare ground,

is indicative of continuing disturbance. The disturbance results from natural

erosion aggravated by the historically heavy grazing pressure'

IX  3 I
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9.3  Con t .

AtzipLex-Badl and vegetati on
South Lease, Utah. SePtember

Photograph I X-4 Atviples-Badl and vegetati  on tVPe:
South Lease,  Utah.  SePtember 

. |98. | .

Photograph IX-3 type,  (c lose-up) .
lg8 l .

,
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9.3  Con t .

Tab le  IX - l l Vegetat ion cover by l i fe  form f rom A.?5 mZ quadrats,  Atr ip le*-
Badland vegetat ion type.  South Lease,  Utah,  June 

' l  
98. |  .

L'ife form or feature Total Cover % Relat ive Vegetat ion Cover %

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Bareground

Li t ter

Total

8 .70

.25

.24

9 .1  5

1  .04

87.  08

2 .7  3

I  00. 00

95. 08

2 .73

? .19

1  00 .00

*No trees present
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9.  3  Con t .

Tab le  IX -12 Shrub s tem dens'i ty
type.  South Lease,

by species
Utah .  Ju ly

for the
l9B l .

AtripLer-Badl and vegetati on

Speci  es Common Name Stem Dens i ty

per acre per hectare

Artemisia spinescens

Atriplefi eorrugata

A. euneata

A. gardneri

*try s o tVntrmus rrctus e o sus

Eroti,a Lanata

Xantho c eptnlun. s ar o thrae

Tota I

Bud sagebrush

Mat  sa l  tbush

Cas t le  Va l Iey  c lover

Gardner  sa l tbush

Rubber rabbi tbrush

Wi nterfat

Broom snakeweed

1367

2807 2

BB6

1 063

5t

304

_ ' t  190

32933

3375

6931 3

21 88

?625

125

750

2938

Bt314

rx 34



9.3 Cont.

STAIID NtFtsER
STATE AI1D COIJI{TY
GRID ITIfIBER
ELEVATIOI III FEET
ASPECT
SLOPE II{ PERCEI{T
SOIL I{APPII{G UNIT

SHRUBS:

Attadeia aVineeoena
Atripl*. com.ugata'A. 

c.wwta

A. gafrteri
Cltry a o tlwnwe o i ecidd ftorua
Whdtu bnegatu,

Xo*loeeplal,wn ew t)ltrce
Unl<na'tn forb

FORBS:

Aetrcgalua epp.
Bneeieaeae app.
Cygptatttla epp.

Eriogofitt, gotdonii
E. inf?atun
Happlopappts epp.

Iappul,a occffientalie
Plaatago pata@.ea
Opunti,a epp.

Spluetzlcea coccit@
tlttl<trowt fotb

GMSSES:

Hil-ar"ia janeeii
Oryzopeie hgnenoidee

t ?
UT EI4ERY t'T EIIERY

l 0  l 0
4990 4980

i l s
I  1 . 5

cHcz cHcz

3 4 5
UT EIGRY I'T EI,IERY I'T EI.IERY

l 0  l 0  l 0
{960 49?5 4947

E T I N
2 4 ?

cHcz PilEz CHCz

Table IX-13. Percent Cover and Constancy by Specles for the Saltbush-Badland Vegetrtlon
Iype. South Lease' Utah. July 1981.

6 7 8 9 l 0 C o i l S T A i l C Y
UT Ei|ERY UT EI.IERY UT EFERY UT ErcRY UT EIIERY I

r 0  l 0  l 0  r 0  l 0
4935 4900 4925 1950 496s

t*l lfl l{H N}r SE
5 1 6 5 4

cHcz BllEz cHcz cHcz cHcz

*
6 . 9

a

a

4.96
2.06

.21

+

a

. 03
1 .03

. t 5

.50

.04

,20
1 . 2 5

4 .65 2 . 7 8
. 1 5
. 1 0

6 .35
.01

7 . 1 8
. 1 0

I  3.00
.01

7 . 1 8
. t 0

.03

1 0 . 1 5 I  5.90
20
90
40

30
l 0
t 0

l 0
I O

l 0
20
l 0

/m
?0
20

50
30
t 0

l0
?0

. 1 3

.06

.73

. 1 0

.55

.09
a

. 01
,01

+ f
.04

+
.04

.01
.01
.0'l

.  .38
'  ,29

.* = Species not present
+# = Specles found as a trace ln plot or present outside plots
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9.3  Con t .

Table IX-14 Comprehensive species l is t  for  the atr ip ler-Badland vegetat ion
type.  South  Lease,  Utah .  June-August  l9B l .

Shrubs

Artemisia spineseens

Atripler eaneeeens

A. eorntgata

A. euneata

A. gardneni

Chry s othamtus trctus eo sLts

C. uiseidiflorus

Ephedra tonreyana

Eutotia Tnnata

Xanthoeephalwn sarothrae

Forbs

Asteraeeae spp.

As tragalus as elepiadpide s

Brassieq.eeae spp.

Cryptantha spp.

Eniogonun gordonii

E. inflatun

Haplopappus spp,

Lappula oeeidentalis

Opuntia spp.

Plantago patagoniea

Sphaeraleea eoeeinea

Grasses

HiLarLa jqnesii

}r,yzopsds hymernides

ARSP

ATCA

ATCOR

ATCU

ATGA

CHNA

CHVI

EPTO

EULA

XASA

ASTER

ASAS

B RASS

CRYPT

ERGO

ERIN

HAPLO

LAOC

OPUNT

PLPA

SPCO

Bud sagebrush

Fourwing sal tbush

Mat sal tbush

Castl  e Val I  ey cl over

Gardner sal tbush

Rubber rabbi tbrush

Low rabbitbrush

Torrey ephedra

t,{i nterfat

Broom snakeweed

Mi I kweed mi I kvetch

Mustard

Cryptantha

Desert trumpet eriogonum

Gol denweed

Annual  s t ickseed

Pr ick ly  pear cactus

t^looly pl anta i n

Scarl et g' lobemal I  ow

Gal I  eta

Ind ian  r i cegrass

HIJA

ORHY
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9.3  Con t .

Annual primary production for 
. |981 

is est imated by double sampling to be 121

pounds a i r  d ry  per  acre  ( . |36  kg /ha)  ( faUte  IX-6) .

The principal disturbances planned in this area wil l  be a road corridor and

a rock f i l l  from the rotary breaker. These disturbances wii l  equal approximate-

ly 239 acres (98 ha).
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9.3  Con t .
Juni.pemts Savannah

(Jun ipe r  Savannah)

The Juni.peras Savannah vegetation type is found from 5460 to 5520 feet (1663

to 1682 m) in e levat ion.  Slopes vary f rom 4 to 12 percent .  Aspect  is  typi -

cal ly  nor th to east  (pf rotograph IX-s) .

Soi I s underlyi ng the Junipemts Savannah type are Chi I ton extremely boul dery

f ine sandy loam, low ra infa l l ,  3  to 20 percent  s lopes eroded.  The average

surface layer (A1) is  3 inches (7.5 cm),  extremely bouldery,  of  f ine sandy

loam and is  under la in wi th 21 inches (53 cm) of  very bouldery sandy c lay

loam (C1) .  Runof f  i s  med ium and eros ion  po ten t ia l  i s  h igh .

lhe Jmi,perue Savannah vegetation type lies on the toe of the Book Cliffs-

The ground is strervn with boulders. Herbageous and shrub vegetation domin-

ate with occasional junipers (Jmiperue osttzospetma) giving the area a sa-

vannah appearance. The bouldery surface and remoteness from water has pro-

tected this area from intense cattle grazing.

Total vegetation cover of the Jtmdperzs Savannah type is slightly less than ll

percent for herbaceous species, and woody species less than 12 inches (30 cm)

in he.ight, Tree canopy cover equals one percent. cover by l i fe form from quad-

rats is presented in Table IX-I5. The dominant shrubs are shadscale, broom

snakeweed, greasebush (Fopeelleei,a. neiotundzv), and Monnon- tea Gphedta totregaru).

Tree and shrub cover from l ine intercept information is contained in Table IX-]6.

Shrub s tem and t ree  dens i ty  da ta  a re  summar ized in  Tab le  IX- l7  and Tab le  IX- ]8 ,

respectively. Tree basal areas are presented in Table IX-19.

Tota l  canopy cover  co l lec ted  by  po in t - l ine  t ransec ts  i s  25  percent ,  inc lud ing

a l l  s t ra ta .  Cover  by  l i fe  fo rm f rom the  po in t - l ine  method is  repor ted  in  Tab le
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9.3  Con t .

Photograph IX-s Junipemrs Savannah
South  Lease,  Utah .

Vegetation TYPe.
September ,  l9B l .
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9.3  Con t .

Tab le  i x - l  5 . Vegetation cover by I i fe
Savannah vegetation type.

form from A.25
South Lease,

nZ quadrats. Jun'Lpemts
U tah ,  Ju l y  

. i 981 .

Li fe form or feature Total Cover (%) Re la t i ve  Vegeta t ive  Cover  (%)

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Ba reg roun d

Li t ter

Total

-+

0 .52

I  .53

8 .  93

10 .98

29 .1?

48 .  l4

I . |  .76

I 00. 00

4.70

13.90

gl  .40

I 00. 00

+ Tree and shrub cover

shrub cover data i s
val ue i  s only for

ava i lab le  in  Tab le

pl  ants <12 i  nches i  n hei  ght .  Compl  ete

IX- l  6 .
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9.3  Con t .

Tab le  IX - ]6 . Vegetation cover from 60
Savannah vegetat ion type,

m I i ne-i ntercept transect, Juniperws
South  Lease,  Utah ,  Ju ' lY  1981 .

Speci  es Common Name Cover  (%)

Atripler eonfertifoli,a

CLtry sothannt ts nf,rl/t sea sus

Ephedra torcegana

E. uiridis

F or s eLL e s ia meionartdra

Xantho e ephalurn s an o thrae

Junipents osteosperma

Tota l

Shadscal  e

Rubber rabbi tbrush

Mormon tea

Green Mormon tea

Greasebush

Broom snakeweed

Utah  jun iper

1  .28

.40

.97

.05

,39

1 .3 . |

5 .38
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9.3  Con t .

Tab le  IX -17 Shrub stem densi ty by
vegetat ion type.  South

for the Jrmiperus Savannah
Utah .  Ju l y  l 9B l .

speci  es
Lease,

Spec i  es Comnon Name Stem Densi ty
per acre per hectare

Artemisia noua

Atripler eonfertifolia

Chry s o tLwrntus nctu s e o sus

C. uiseidi,florus

Ephedra torreyana

En i. o g onum miero theeum

Euroti,a Lanata

For s eLL e s i,a meionnndra

XantVto e epVtalun sano thrae

Iueca spp.

Tota l

Black  sagebrush

Shadscal  e

Rubber rabbi tbrush

Low rabbi tbrush

l4ormon tea

Slenderbush er iogonum

h|i nterfat

Greasebush

Broom snakeweed

Yucca

.3 . |

247  .26

l l .98

31.64

4 t  4 .05

.61

33 .  l7

203 .95

555 .96

2 .15

.76

609 .88

29  .55

78 .03

10?1 .26

1 .52

8 l  .82

503 .06

1371 .28

5 .  30

1 501 .08 37  C2 .46
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9.3  Con t .

Table IX-l8. Tree densit ies for the Juniperus Savannah vegetation type. South
Lease ,  U tah .  Ju ly  l9g l .

Speci es Common Name Tree Densi tv
per acre per hectare

Junipemts os teo sperrna

Pinus edulis

Tota I

Utah Juniper

Pi nyon pi ne

23.62

.84

58.  33

2 .09

24 .46 60 .4 l

o
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9.3  Con t .

Tab le  IX -1  9 . Tree basal areas
vegetat ion type.

by species for the
South  l -ease,  Utah .

Junipemts Savannah
Ju ly  1  9B l  .

Spec i  es Common llame Basal Area
-
f tL l  A  m ' lha

Juniperus osteosperma

Pinus eduLis

Total

Utah  jun iper

P inyon p ine

1768  405 .6

l0  2 .3

1778 407.9
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9.3 Cont .

IX-20. Cover and constancy by species is found in Table IX-21 . A comprehensive

species l is t  is  inc luded in  Table IX-22.

Annual primary production for 
. |981 

was estimated to be

acre (442 kg/ha).  Product ion by l i fe  form is  presented

395

in

pounds air d.ry per

Tab l  e  IX-6 .

The pr inc ipa ' l  d is turbance planned in Junipemts Savannah is  a road corr idor .

Approx ' imately 28.1 acres ( . | . | .4  ha)  are scheduled for  d is turbance.
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9.3  Con t .

Tab le  IX -20 . Vegetat ion cover
for the Juniperus
Ju ly  I  9B l  .

by l i fe form from 30
Savannah vegetat ion

m po in t - l  ine  t ransec ts
type.  South  Lease,  Utah .

Life form or feature Total Cover &) Rel at i  ve Vegetat i  on Cover (%)

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Bareground

Li t ter

Total

1  .20

7 .  50

4 .40
. l1 .50

?4.60

2 l  .00

34.60

1 9 .80

I  00 .00

4 .88

30 .49

17  .89

46.74

I  00.  00

o
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9 .3  Con t .

STAND NU|aER
STATE ANO COUI{TY
GRID NUtaER
ELEVATION 11{ FEET
ASPECT
SLOPE IN PERCEI{T
SOtl. rAPPlt{G L'' lT

@:

Attqriaia toua
Atrip Lx cotfentif,ol'ia
Chry e otlwtttus tuua eoaue

C. vieeidiflonta' 
Ephee tp"teg@1a
E. tirtdie

Eriogonnn otalifoliut
E. miezptheewn
Elrrttia L@ata

Po n e e LLe s i.a ne ianadtu
Ftv,lr:drurs oorcLa
Xanthocepinlun a arothr.ae

lucca epp.

FORBS:

As ttlgal,ue nplli a ai.rras
A, 9PP.
Bnali,ece@ sW.

Agptanl;ha ptePocatga
c. ew-
Echi'toeercus sPtP.

ErLogown bicolot
E. ooali'foliuttt
Eqho"bia fendlz?i

Hynpnosg e ri,ehadla onii
Lqpula eehitzata
IapidLLun lae iocarpwr

I" sFP'
I'eucelene erieoiilee
lhchaernntlera gritdel.ioilee

M. apeeice
iipmti.a app.
Flantago ptigoniaa

Phaceli.a spp.
Se?@sio eW.
Splneraleea tmorrv@ut

s. panifolia
I'lekepena eubmt&tn
Iatmserdia i,nuna

Unkna"n forb

9MSSES:

tu"ietida spp.
Bnomus tectonn
Boutelan gnzeili.a

B. hireufa
Etyws ealirla
Hi|aria ianeeii'

orgzopeis hynewi.ilee
Sponobolus etgptodmte

. Stipa eotata

Vulpia octoflotla

E E E E E
4 4 1 0 1 0 1 2

BIIEz BNEz BilEE 8NE2 BN[; BNEz 8IIE2 ;NEz 8llE2

Table lX-Zl. percent Cover rnd Constancy by Species for the Jwipens Savannah Vegetatlon

Type. South Lease' Utah. July 1981.

I l 0
UT EI,IERY UT E}GRY I'T EI.IERY UT EilERY I'T EI{ERY I'T E}IERY I'T E}fRY UT EI'IERY UT ErcRY UT E}IERY

l a 1 2 t ? 12  12 12 1 2  t 2 t2
5500 5480 5s20 5510 5460 5490 5485 5sl5 5510 5490

COI{SIANCY

itE
l l

BIIEL

l 2

IC
4

i l E i l
4 l l

t{
l l

I

.03

.20

+

. 1 5

. 1 6

{+"
2 .  35
1 . 4 0

.04

+

.01

.90

2 .50 .50
l0
40
20

20
l0
40

t 0
l 0
40

50
l 0
60

l 0

l 0
?0
20

30
l 0
20

l 0
l 0
50

70
20
l 0

40
60
60

50
40
40

l0
l0
20

l 0
20
l 0

l0

30
30
50

l 0
100
100

40
l 0
40

70

.90

.30

.41

. 0 1

. 1 3

2 .54
+

1 . 2 5

.05

+

. 1 5

+

+
+

+

+

.04

. 1 5

.08

. 1 0

.06

+

. 0 1

+

.84

.50

. 1 0  +  +  . 0 1

.03  .  . 7s  '

.05 .  .20 .

.05  .43
.  .03

. . . . 0 1

. + o r

+ . . '

'  . 75
+ .

.05 .06

. 1 9

.28
+

.68

. 1 0

.23

1 .00
.35

. 1 4

. 0 1

.03

. 1 3  .  l l
.  .75

.05 .

a a

. 01

a a

. +
' .08

+ .04

.75

.03+

.05

.0 ' l

2 . 7 5
3 .95

. 1 5

14 .65
4 .40

5 .  l 0
I  .80

. 5 5

+

. ' t 0

2 . 1 9
2 .58

.25

. ' l 3

+

.01

. 0 1

.65

.01
3.85

.76

4 . 5 9
3.0 ' l

. 1 5

. l l

5 .34  4 .45
.81  3 .01

+
5.90
2 .43

3.46
2 .03

.20

4 . 6 8
3.58

I

. .  = Species not present
+' = Species found as a trace in plot or present outslde plots
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9.3  Con t .

Tabl e IX-22 . Comprehensive species
vegetat ion type.  South

l i s t  fo r  the
Lease,  Utah .

Pi  nyon-Juniper Savannah
June-August  

. |98. | .

Trees

Juniperus eonttttmis

J. osteospenna

Pinus edulis

Shrubs

Artemisia noua

Atripler eonfertifoLia

Chry so tltannus rtcltls e o sua

C. uiscidifLozws

Ephedra torreyana

E. uiridis

Eriogonwn oualifoLiwn

E. mierothecum

Euyotia Lanata

Fors eLLe sia meionandra

Fra,tLnus anomala

Xantho e epVtaltrn s ar o thrae

Yucea spp.

Forbs

As tragalus molli s simus

A. spp.

Brassieaeeae spp.

Cryptantha spp.

C, pteroearya

Eehinoeereus spp.

Eriogonum bieoLon

Euphorbia fendleni

Hymernry s riehardsonii

Iappula eehi.nata

JUCO

JUOS

PIED

Common juni per

Utah juni  per

P inyon p ine

BIack  sagebrush

Shadscal  e

Ruibber rabbi tbrush

Low rabbitbrush

Tomey ephedra

Green ephedra

Cushion er iogonum

Sl ender eri  ogonum

tr'li nterfat

Greasebush

S ing le lea f  ash

Broom snakeweed

Yucca

'Wooly mi I kvetch

Mi I  kvetch

Mus ta rd

Cryptantha

t,Ji nged cryptantha

Fendler  euphorbia

Pi ngue hymenoxYs

European st ickseed

ARNO

ATCON

CHNA

CHVI

EPTO

EPVI

EROV

E RMI

EULA

FOME

FRAN

XASA

YUCCA

ASMO

ASTRA

BRASS

CRYPT

CRPT

ECHI N

ERBI

EUFE

HYRI

LAEC
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9.3  Con t .

Table lX-22 Cont inued

Forbs

Lepidiwt spp.

Leueelene erieoides

Iulaehae ranth era g nindellioide s

M. spp .

Opuntia spp.

Plantago patagonica

Phaeelia spp.

Seneeio spp.

SpVnenaLe e a munr oarlrt

,5. parui.foLia

The L e sp errrla subnudwn

Toutnsendia ineana

Grasses

Aristida spp.

Brrtrmts teetorum

Bouteloua graeilis

B. hirsuta

ELymus salitu

Hilaria janesii

Oryzopsis hymenoides

Sponobolus eryptandrus

Stipa eomata

Vulpia oetoflorct

LEPID

LEER

MAGR

MACHA

OPUNT

PLPA

PHACE

SENEC

SPMU

SPPA

THSU

TOIN

ARI ST

B RTE

BOGR

BOH I

E LSA

H IJA

ORHY

SPCR

src0
VUOC

Pepperweed

Heath aster

Pr ick ly  pear cactus

Wooly  p lan ta in

Phacel  ia

Goundsel

Munro 91 obemal I ow

Navajo-tea greenthread

Hoary townsendi a

Threeawn

Cheatgrass brome

Bl ue grama

Hai ry grama

Sa I 'i na wi 1 drye

Gal 1 eta

Ind ian  r i cegrass

Sand dropseed

Needl e-and- thread

Sixweeks fescue
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9.3  Con t .

Pinus-Juniperus

(P inyon -Jun ipe r

C] i ffbottom

Ct i ffbottom)

Pi nyon-Juni per Cl i  f fbottom vegetati  on

(1683  to  
. |740  

m)  in  e leva t ion .  S lopes

is typical ly  southwestern (Photograph

i s found from 5525 to 571 0 feet

from 9 to 31 Percent. AsPect

IX-6 ) .

Soi ls  under ly ing th is  type are Chi l ton,  extremely bouldery f ine sandy loam

type

vary

(BNEZ ) and Rock 0rrtcrop- Rubbl eI and-Badl and Compl ex .

' layer  (A1) of  the Chi  I  ton soi  I  i  s  3 i  nches (7.5 cm)

f ine  sandy  loam and is  under la in  w i th  ?1  inches  (53

sandy c lay  loam (C1) .  Runof f  i s  med ium and eros ion

The average surface

of extremelY boulderY

cm) of very boul derY

po ten t ia l  i s  h igh .

The Rock gutcrop-Rubb' le land-Badland Complex consists of  about  40 percent

Rock gutcrop,  35 percent  Rubble land,  and 25 percent  Badland.  Rock 0utcrop

is exposed bedrock consist ing of  sandstone,  conglomerate sandstone,  and

l imestone.  Rubble land consists of  areas covered by stones and boulders.

L i t t le  soi l  is  exposed at  the sur face.  Badland consists of  s teep to very

steep near ly  barren beds of  eroding shale.  The Pinyon-Juniper Cl i f fbot tom

type l ies  on  the  Rubb le land in  th is  complex .

The vegetation cover from quadrats of the herbaceous spec' ies and woody spec-

jes  less  than  12  inches  (30  cm)  in  he igh t  i s  S .3 l  pe rcen t  (Tab le  IX -23) .

L ine- ' in tercept  cover for  t rees and shrub is  contained in Table IX-24.  Using

the  po ' in t - l ine  method,  to ta l  f i r s t -h i t  vegeta t ion  cover  i s  22  percent ,  o f

which 12 percent  is  t ree cover and l0 percent  is  cover contr jbuted by herb-

aceous spec ies  and woody spec ies  less  than 12  inches  (30  cm)  ( taUte  IX-25)  -
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9.3  Con t .

Photograph IX-6 Pinyon-Juniper Cl i f fbottom Vegetation
South Lease, Utah . SePtember, I 98:| .
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9.3  Con t .

Tab le  IX -23 . Vegetat ion cover by l i fe  form
Juniper Cl  i f fbot tom vegetat ion
1981 .

f rom 0.25 mz
type. South

quadra ts ,  P inyon-
Lease ,  U tah ,  Ju ly

Life form or feature Total Cover % Relat ive Vegetat ion Cover %

Tree

Shrub

Forb

Grass

Vegetation Cover

Roc k

Bareground

Li t ter

Tota l

0

. | .30

.8. |

3 .20

5 .  3 I

53 .80

27  .52

l3  .37

I  00. 00

0

30

15

55

1 00. 00
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9.3  Con t .

Tabl e IX-24, Shrub and tree
Pi nyon-Jun i  per
Utah .  Ju lv  l98 l

cover  f rom 30 m l ine- in te rcept  t ransec ts ,
Cl i f fbot tom vegetat ion type.  South Lease,

Speci  es Common Name Cover (%)

Artemisia noua

Chry s othartrrus naus eo sus

Cowania meriearm

Fra:ninus anomala

Xwt tVto e epVnlwn s aro thrae

Trees

Junip emts o ste o sperqna

PLnus edulis

Tota I

Black sagebrush

Rubber rabbitbrush

Cl i ffrose

S ing le lea f  ash

Broom snakeweed

Utah juniper

Pi nyon pi ne

.07

.?6

.21

.42

.27

I l . 93

2 .76

I5 .g l
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9.3  Con t .

Tab le  IX -25 . Vegetati.on cover by I i fe form from 30
Pi nyon-Juni per Cl i  f fbottom vegetation
August  1971.

m po i .n t -1  ine  t ransec ts ,
type.  South Lease,  Utah.

Life form or feature Total  Cover (%) Relat ive Vegetat ion Cover (%)

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Bareground

Li  t ter

Total

l l . g l

1  .92

0 .87

7  .48

22.08

43.74

23.83

I  0 .35

I 00. 00

54

B

4

34

I  00.  00
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9.3  Cont .

Tree cover is composed of Utah Juniper and pinyon pine (ZLnts eduLia). Density

and basal area f igures for trees are presented in Table IX-26 and Table IX-27'

respectively. Seedling density information shows few seedlings present (Table

IX-28). Cover and constancy data by species are surmarized in Table IX-28a.

Rubber rabbitbrush, singleleaf ash ( Warirws atwtnla) 
" 

black sage ( Attenieia

no\d, and broom snakeweed are the dominant shrubs. shrub density data are

i  nc l  uded in  Tab le  IX-26 .

Galleta, Sal ina wildrye (Elymue salbn), cheatgrass (Bpqrue tectorw '  and needle

and thread ( Stipa conatd are the most prevalant grasses. Table IX-29 contains

the comprehensive species l ist for the Pinyon-Juniper Cli f fbottom type' Annual

pr. imary production was estimated to be 85 pounds air dry per acre (95 kg/ha).

Production by l i fe form is presented in Table IX-6.

The disturbed areas planned in this type wit l  be used for road coff idor and

sur face  fac i l i t i es .  These d is tu rbances  w i l l  compr ise  approx imate ly  1 .2  acres

( .49  ha) .
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9.3  Con t .

Tabl e IX-26. Tree and shrub stem densi ty
Cl i  f fbottom vegetati  on type.

by species from the
South  Lease,  Utah .

P' inyon-Juni  per
Augus t  1981 .

Spec i  es Cornmon Name Stem Dens i ty

per acre per hectare

Shrubs

ArtenrLsiq. noua

A. tridentata

Atriplen eonferti' foLia

Chry so thunnus depz'e s sus

C. Tzctuseosus

Cowania metLearta.

Ephedra torreyarta,

h'. D1,rzld.'l,s

Eriogontm mienotheeum

FrasLnus anomala

Xantho eephalun s aro thrae

Iueea spp,

Total  Shrubs

Trees

Black  sagebrush

Big  sagebrush

Shadscal  e

L i t t le  rabb i tb rush

Rubber rabbi tbrush

Cl i  f frose

Mormon tea

Green Mormon tea

Sl enderbush eriogonum

Sing le lea f  ash

Broom snakeweed

Yucca

65

2

3
1
I

193

I

64

1

60

l1

l l l

1

16 . |

5

6

3

477

3

158

3

148

27

275

3

5. |3 1269

Jatnip emts o steo sPerma

Pinus edulis

Total  Trees

Utah jun iPer

Pi nyon pi ne

1?1

40

?98

98

161 396
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Ta bl e IX-.27 . Tree basal area from the
type" South Lease,  Utah.

Pinyon-Juni  per  Cl  i f fbot tom vegetat ion
August  I  9Bl  .

Basa lAreaSpec i  es Cornmon Name

Juni.pents o steo spenna

Pinus edulis

Tota l

Utah  jun iper

P inyon p ine

3657

441

834

101

4098 935
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9.3  Con t .

Tab l  e  IX-  28 . Seed l  ing  dens i ty
vegetat ion type.

by species f rom the Pinyon-Juniper Cl  i f fbot tom
South  Lease ,  U tah .  Ju ly  l9B l .

Spec  ies Conunon Name Seedl i  ng Densi ty*

per acre per hectare

Shrubs

Ar.temi-sia noua

Eriogonum mierotheewn

Chry s o tVtanmus nau,s e osus
XanthoeepVnLwn sarothrae

Shrub Total

Trees

Junip emts o steo sperrna

Pinus eduli.s

Grand Total

Bl ack sagebrush

Sl enderbush eriggonum
Rubber rabbitbrush
Broom snakeweed

Utah jun iper

Pi nyon pi ne

4

1

I

3

I

24
38

t0
3

3

5

21

59

93

62

7i

152

173

*  P lan ts  less  than one foo t  (33cm)  in  he igh t
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9.3 Cont.

Table II-28r.

I
I'T EIIERY

1 2
5570
sll
27
RR

*
0 .02

0 . 1 9
a

a

0.08

2 3
UT E',IERY UT EilERY

r ?  1 2
5650 5590
slf slf
27 ?7
RR RR

Percent Gover rnd Constancy by Specles for the plnlon-itunlper Cllffbottm
Iegetatlon Type. Sonth Lerse, Utrh. iluly l98l

I
I'T E}IERY

t 2
5600
stl
27
RR

5
tIT EIIERY

t 2
5695
sll
9

81,. z

l . { 5
0 .30

5
UI II,IERY

l 2
5690
SH
24

B}IE2

0.05
0 .70

7
lrT El,lERY

l 2
5620
sll
2!

Bilt2

0 . 1 0
I  . 5 5

8 9
UT E}IERY UT ETIERY

1 2  1 2
5650 5645
slf sll
31 3l
RR RR

a

0 .01
0 .05

0 . 1 0

0 . 3 5

0 .50

0. 55
0 . 8
0 .0 r

a

a

f

a

0.05
2 .85

a

0.06
0 . 0 1

I  . 5 5
0 . 0 1

0 . r 2
a

0.80

0 .01

0 .06

STAI{D ilU}tsER
SIATE AI{D COT'I{TY
6Rt0 ru,8ER
ELEVAIIOI{ III FEET
ASPECT
STOPE III PERCET{T
S0l '  IOPPIhg U4.T

SHRttsS:

Anbdsi,a tuoa
Cfuy ao tlo*ata wn aeosltB
Ca,wi,a ,rrerri.@u

Ebhedla tonpeuou,
tfugor*, fticret]@ral
Etpotia, ldrata

Frcsinle ounala
)bttloceplul,wa eeotlauc

FORBS:

ABte" sW.
Aetrragalue app.

' Btweaieaceae W.

connodpa nbellaanr
CrVpturrt'ra BW,
Eri.geran epp.

:.Evtogotant bicola
E. gotlottii
fielroribi/t fetdlart

Egnanrypua fitifotiwt
Eynenep acanlie -
P. r'Lchatdaonii

Iqryla echituta
Icptoilaoty lott ptng enl
Leueelene ericoilea

t4goileeftia jwuea
tbclaewntherc gtittdelioLde e t
Oryntia eW.

Petetanon glnerii.
P. sw.
SphaetlaLcea naewarul

S. Wloi.foli4
Lrnlcttoum fonb

GMSSE!:

Agropytwn epp.
ArLeti.da epp.
A. t'wishtii

Bouteloua grueilis
Bfdng tectonrn
Elyue salitu

Hi.lar"ia janeeii
2ryzopsie hynetoidee

' StiW eotmfu,

Vulpia oetofloia

0 . 1 4

0 .  3 l

0 .22

0.05

0 .02

0 . 1 0 0.08

0.2s

+

0 .02

+

a

a

0 .02
0 .02

0.04

0.02
0 .25

0 . 0 1

0.08
0 .02

0 .05

0 . 1 0

0 . 1 0
0 .350.15

0.02

0 .05
+

0 .02

0 .02

0 .82

0  .56

0 .62

a

a

0.2r

a

0 . 5 9

0 . 3 6

0 .  3 5

0.04
+

0 .  36

0 .  3 5

3.  90

2 . ' t  0

0 .49

0 . 0 1

0 .0s

0 ,02

I  .98

l . l 4

0 . 1 0

1 , 4 2

1 , 5 2

0.tt8
+
+

3 . 5 5
0 . 6 1

+
0 .78

3 .4?
0 .05

0 . ' l 5

a

+
0 .  l 9

4 .92

0 . 1 0

0.02

|  .30

0 .74

.r . Specles not present
+* = Specles found as a trace ln plot or present outslde plots
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Table lI-284 Cont.
PINYOII.JUNIPER CLIFFBOTTO}I

STAIID I{I'IEER
STATE AIID COUI{TY
6RID NUAER
ELEVATIOII III FEET
ASPECT
SLOPE III PERCEI{T
SOIL I,IAPPIIIG UI{IT

SHRUBS:

Arteniaia rpoa
Otrg e o thanats nana e o aw
Ca'nnia necie@a.

Whedta tofieg@1a
S*t'o goftnt micto tlecent
Etttotia Latuta

Frcritate ounla
Xmtlueephalun eatotlavc

FORBS:

ABtc? spp.
Aatt lagalue epp.
Btueeicaceae epp.'

C@rnwtfua wnbelLaaat
Cvyptantla epp.
Enigenon epp.

Eriogottwa bLcolon
E. gotdonii
Erylprbh fetdleri

Hynenoppua filifoliun
Egneturys aeanlia
E. ri,ehatd,aonii

Iappula eehinnta
Lep todac fu l.ott gtng eno
Leueelete erieoiAee

tagodewb juua
l.bolaenntherc gitdelioides
Opmtia sW.

Penetsnon pabwii
P. sw.
Spluzetlalcea trarn?orrnr

s. pdr.oi.fclia
U*ta'tn forb

GRASSES:

Agropg"on Bpp.
Anietida epp.
A. arightii

Boute!.otn grairilis
Bromte tectorwr
Elymo sali.na

Hilari.a janeeii
Orgzopsis hynettoides
Sti,pa eotata

Vulpi.a, octoflora

l 0
UT EI,IERY

1 2
57t 0
st{' t9

RR

.*

0 . 1 5

0 . 1 8

+
0 .  l 0

0. 08

+

0.08

c . ' t 5

2 . 7 5

2 .96

a

l l
UT EI4ERY

1 ?
5645
sll
1 9
RR

+

0.22

$

I .32

o

0 .01

0.06

0.0?
0 .06

0.09

0 . 1 5

0.02

0 .03

o

o

+
0 . 7 6

2 .42

t 2
tff EHERY

t 2
5535
sl{
?3
RR

0.01
a

+

0 . 1 5
a

0 .05

0.04

0 .01
0 . 1 5

0 . 1 0

0 .02
a

0 .04

+
0 .  65

0 .88

0 .05

0 .60

t

+

0 .0s

a

0.08

0 .90
0 . 1 I

0  .05

+
0 . 4 1

I  .48

+

0 .05

0 .  l 0

0 . 1 0

0 . 1 6

0.02
0 . 1 0

0.05

0 .20

1 . 4 2

I  .82
a

1 3  1 4
UI EI.IERY UT E}IERI

1 2  t ?
5525 5615
sI sl{
29 ?9
RR RR

36
86
7

7
7l
l 4

21
43

o
l 4
50

21
7
78

7
28
78

l 4
43
36

l 4
64
7

7
7
7

7
78

l 4
28
7

l 4
43
93

100
l 4
36

7

.* = Species not present
+# o Species present as a trace in plot or present outslde plots
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9.3  Con t .

Tab le  IX -29 . Comprehensive species
vegetation type. South

l i s t  fo r  the
Lease,  Utah .

Pi nyon-Jun' i  per Cl i  f f  bottom
June-August  I  98. |  .

Trees

Jwti,per osteosPerma

Pi,nus edulis

Shrubs

Artemisia vtouq.

A. tv,identata

Atripler eonfertifolia

Cereocarpus intrieahts

&t y s othstnrus nnus e,o sus

C. uiseidiflomts

Couania menieana

Ephedra uiridis

Eriogonum bieoT or

E. jqnesii

Eurotia Lanata

Frasinus anomala

Xantho e ephaLun sav'othrae

Forbs

Aster spp,

AstragaLus spp.

Brassieaeeae spp.

Cormnandra umbelLatwt

Cnyptantha spp.

Erigeron spp.

EnLogoru,m gordonii

Euphonbia fendleri

Hymenopappus fili.foliun

Hymenorgs aeaulis

H. r,iehard.sonii

JUOS

PI ED

Utah jun iPer

Pi nyon pi ne

Black  sagebrush

Big sagebrush

Shadscal  e

Li t t l  el  eaf mountai n mahoganY

Rubber rabbi tbrush

Low rabbi tbrush

Cl i  f frose

Green ephedra

James eriogonum

}.l ' interfat

S ing le lea f  ash

Broom snakeweed

Mustard
Bastard toadfl ax

Fendler  euphorbia

Fi nel eaf hYmenoPappus

Steml ess hymenoxYs

Pi ngue hymenoxYs

ARNO

ARTR

ATCON

CEIN

CHNA

CHVI

COME

EPVI

ERBI

ERJA

EULA

FRAN

XASA

ASTER

ASTRA

BRASS

COUM

CRYPT

ERIGE

ERI OG

EUFE

HYFI

HYAC

HYRI
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9.3  Con t .

Table TX-29 Cont inued

Forbs Cont inued

Inppula spp.

Lepidiwn spp.

Leptodaetylon pungens

Leueelehe eyieoides

Lygodesnia jtmcea

Maelnenanthea gnindelioides

Opuntia spp.

Penstemon palsnenti

P, spp.

Sphta e r aL e e a nlmr o arur
^5. patuifoLia

Grasses

Agnopyron spp.

Aristida spp.

Boutelous graciTis

Brormts teetomtm

Elyrrus salira

Hilaria janesii

Orgzopsis hymenoides

Stipa eomata

Vulpia oetoflora

LAPPU

LEPID

LEPU

LEER

LYJU

MAGR

OPUNT

PEPA

PENST

SPMU

SPPA

AGROP

ARIST

BOGR

BRTE

ELSA

HIJA

ORHY

STCO

VUOC

Pepperueed

Pr i  ck ly  phl  ox

Heath aster

Rush ske' le tonpl  ant

Pr ick ly  pear cactus

Palmer penstemon

Munro 91 obemal I ow

Wheatgrass

Threeawn

BI ue grama

Cheatgrass brome

Sal i na wi 1 drye

Gal I  eta

Ind ian  r i cegrass

Needl e-and-thread

Sixweeks fescue
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9.3  Con t .

Piruts-Junipents CI i fftop

( Pi  nyon-Jun' i  per Cl i  f f top)

The P' inyon-Juni per (PJ ) C' l  i  f f top vegetati  on type i  s found f rom 6600 to 6900

feet  (20. |1 to 210? m) in e levat ion.  Slopes vary f rom 12 to 52 percent .

SIope aspect  i  s  typica ' l  ly  east- fac ing (Photograph IX-7)  .

The PJ Cl ifftop vegetation type covers a large area of the pennit above the

Book Cliffs, and encompasses many similar soil mapping units. Vegetation

sampling was conducted on the soi ' l  mapping units near planned disturbance

locatidns. These soils include the Rock outcrop-Sunup Complex, the Lazear

Rock outcrop Complex, and the Cabba - Podo-Patmos Complex. These complexes

are located on steep slopes, are gravelly to stony at the surface and have

minimal topsoil development. Complete mapping unit descriptions for these

complexes are found in Chapter VIII.

The type is dominated by pinyon pine and Utah iuniper' Understory dominants

include black sage, rubber rabbitbrush, pingue (ngnenoays ?ichmdsonii ) '

Sa l ina wi ldrye and Ind ian r icegrass.  A comprehensive spec ies l is t  is  presented

in Table IX-30. Shrub and tree densit ies are sunrnarized in Table IX-31 and

Table IX-32, respecti vely.

Herbaceous and low (height less than 12 inches) woody vegetation cover collected

by quadrats, averages 3.0 percent (Table IX-33)' Tree and shrub cover from line

intercept information averages 33 percent (Table IX-34)' Point-l ine transect

data indicates a total vegetation cover average of 36 percent (Table IX-35).

Constancy and cover values from quadrat data is contained in Table IX-35'
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I  
e.3 cont.

Photograph IX-7.  Pinyon-Juniper C1 i f f top Vegetaion Type.
South Lease,  Utah.  February,  

. |982.
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9.  3  Cont .

Tab l  e  IX-30 . Comprehensive species
vegetat ' ion type. South

I  i s t  fo r
Lease,

Pinyon-Juniper C]  i f f top
Utah. June-August I  981 .

o

Trees

Juniperus eonrnwis

J. osteospeyma

Pi-nus edulis

Shrubs

Artemisia noua

A. tridentata

C ereoearpus LedifoLius

C. montararc

Chzg s otVtsrnrus naus eo sus

C. uasegi

C. uiseidiflomrs
Couani,a merieana

Ephedta toz.reyana

E. uiridis

Eu.t,otia Lqrmta

For s eLL e sia meionandra

Syntphori e arp o s u ae e i,no ide s

Xantho eephalwn sarothrae

Forbs

Abronia spp.

Arabis perenntms

Caulanthus enas sieaulus

Crgptantha spp.

EehinoeereLls spp.

Erigeron prrnilis

Eriogonurn ianesli

E ' sPP.

JUCO

JUOS

PI ED

ARNO

ARTR

CELE

CEMO

CHNA

CHVA

CHVI

COME

EPTO

EPVI

EULA

FOME

SYVA

XASA

Common juni per

Utah juniper

Pi nyon pi ne

Black sagebrush

Big sagebrush

Curl I eaf mountai n mahoganY

True mountain mahogany

Rubber rabbi tbrush

Vasey rabbi tbrush

Low rabbitbrush

Cl i  f frose

Tomey ephedra

Green ephedra

W'interfat

Greasebush

Snowbemy

Broom snakeweed

Sand verbena

Rock cress

l^li I dcabbage

Cryptantha

Low fl eabane

James eri ogonum

ABRON

ARPE

CACR

CRYPT

ECHIN

ERUP

ERJA

ERI OG
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9.3  Con t .

Tab le  IX-30  Cont inued

Forbs Conti  nued

Euplwr.bia fendleri
Gilia aggregata

G. eorzgesta

IJedysannn boreale
Hymenopcppus fili,folius
Fi. spp.

Hymenorys rieVnndsonii

Leptodaetylon pungeng

Machaeranthe ra grinde Li oi de s
!r1. spp .

M. tanaeetifolia

Opuntia spp.

Penstemon subglaben
P. spp. 

;

Seneeio multilobatus

SpVnenaleea spp.

Stanleya pinnata

Toutnsendia ineana

Grasses

Agropyron spp.

Aristida spp.

Bouteloua gnaeil is

B. hirsuta

Bnomus teetomnt

Elymus salina

Hondeum jubatwn

Koelaria eristata

Oryzopsis hymenoides

Poa seeunda,

P- spp.

EUFE

G IAG

GI CO

HEBO

HYF I

HYMEN

HYRI

LEPU

MAGR

MACHA

MATA

OPUNT

PESU

PENST

SEMU

SPHAE

STP I

TOI N

AGROP

ARIST

BOGR

BOH I

BRTE

ELSA

HOJU

KOCR

ORHY

POS E

POA

SPCR

STCO
66

Fendl  er  euphorbia

Skyrocket  g i l ia

Ba l lhead  g ' i l i a

Northern sweetvetch

Fi nel eaf hyrnenopappus

Hymenopa ppu s

Pi ngue hymenoxys

Pr i  ck ly  ph l  ox

As ter

Tansyl eaf aster

Pr ick ly  pear  cac tus

Beardtongue

Lobel  eaf  groundsel

Globemal low

Deser t  p r incep lume

Hoary townsendia

Wheatgrass

Th reeawn

Bl ue grama

Hai ry grama

Cheatgrass brome

Sal  f  na  w i ld rye

Foxta i 
'l 

ba rl ey

Pra i r ie  junegrass

Ind ian  r i cegrass

Sandburg bl uegrass

Bl  uegrass

Sand dropseed

Needl e-and-thread

Sporobo Lus etAptandmts

Sti.pa eomata

TX



9.3  Con t .

Table IX-3. |  Shrub stem densi t ies,  Pinyon-Juniper Cl i f f top vegetat ion type.
South  Lease,  Utah .  Ju ly  

. |981.

Spec' ies Common Name
Stem Densi ty

per acre Per hectare

Artemisia noua

A. tridentata

Cereoearyus Ledifolius

C. montartus

Ctwysot?wnrus uaseyi

C. uiseidiflomts

Cowani,a meriea:na

Ephi.dra torneyana

Eriogonum mierotheeum

Eurotia Lannta

For s eLLe s ia meionartdra

Phi LadelpLtus mi en ophy LLU s

SyntpLnri eatp o s uae einoide s

Xanthoe ephalwn sarothrae

Tota l

Bl ack sagebrush

Big  sagebrush

Curl I  eaf mountai n mahoganY

True mountain mahogany

Vasey rabbi tbrush

Low rabbi tbrush

Cl i  f frose

Mormon tea

Slenderbush er iogonum

hIi nterfat

Greasebush

Mock oran-qe

Servi ceberry

Broom snakeweed

687.38

29.58

1?  .46

I  0 l  .98

77  .07

7  .78

14 .79

70.84

3 .11
. |0 . . |2

. |4 .  
0 l

4  .67

26  .47

1 04 .3 . |

I  698. 0B

73.07

30.77

251 .92

1 90 .  38

19 .23

36.  54

I  75 .00

7  ,69

25.00

34  .62
. | . | .54

65.  38

257 .69

. | . |64 .57 287 6 .91
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9.3  Cont .

Tab le  IX-32 .  Tree  dens i t ies ,  P inyon-Jun iper  C l i f f top  vegeta t ion  type .  South
Lease,  Utah .  Ju ly -August  

. |98 . | .

Speci  es Conunon Name Tree Dens i ty
per acre per hectare

Junipemts osteosperma

Pinus eduLi,s

Tota l

Utah jun iper

Pi nyon pi ne

149.27

98.  67

368 .75

243 .7 5

247 .94 6 l  2 .  50
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9.3  Con t .

Tab le  IX-33 . Vegetati  on cover
Juni per Cl i  f f top

by I i fe form from
vegetation type.

0.25 nZ quadrats,  Pi  nyon-
South  Lease,  Utah .  Ju ly  l98 l .

Li fe fonn or feature Total Cover (%) Relat ive Vegetat ion Cover (%)

Tree

Shrub

Forb

Grass

Cryptogam

Vegetati on Cover

Rock

Bareground

Li t ter

Total

_ *

0.80+

0.  6g

0 .99

.55

?8.48

39.74

32.78

3.02

47 .46
. l9.  

40

30.12

I  00.  00 I 00. 00

Tree cover was not measured by quadrats. Tree cover data from l ine-intercept
measurements appear in Table IX-34.

Shrub cover  va lue  is  on ly  fo r  p lan ts< . |2  inches  in  he igh t .  Comple te  shrub
covpr  da ta  i s  ava i lab le  in  Tab ie  IX-34 .
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9.3  Con t .

Table IX-34. Shrub and tree
P i nyon-Juni per
Ju ly  1981.

cover f rom 3C m l ine- intercept  t ransects '
C] i ff top vegetat'ion type . South Lease , Utah .

Spec i  es Common Name Cover (%)

Shrub

Antemisia noua

A. tnidentata

Cereoearpus Ledifolius

C.' montarws

Chrysothnnrws uaseyi

Cowania metieana

Ephedra uiridis

Elffotia Lanata

Syntphonieazpos spp.

Xantho c ephnlun sano thrae

Tree

Black sagebrush

Big  sagebrush

Curl I  eaf mountai n mahogany

True mountain mahogany

Vasey rabbitbrush

CI i ffrose

Green Mormon tea

t,'li nterfat

Snowberry

Broom snakeweed

I  .06
.36
.18

I  .39
.05
.30
. . |5
.02
.09
.39

Junipemts o steo sp errna

Pinus edulis

Tota l

Utah jun ' iper

Pi nyon pi ne

8 .09

21 .05

33. . |3
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9 .3  Cont .

Table IX-35. Vegetation coyer by l i fe form from
P'inyon-Juni per C1 i  f f top vegetati  on
July 

'1981 
.

30 m poi nt- l  i  ne transects ,
type.  South Lease,  Utah.

Life form or feature Total  Cover (%) Rel at i  ve Vegetat i  on Cover (%)

Tree

Shrub

Forb

Grass

Vegetati  on Cover

Rock

Bareground

Li  t ter

Tota I

29.83

3.33

1 .67

I  .50

36.33

28.33

I  3 .83

2 l  .51

I  00.  00

90.  59

10 .58

4  .79

4 .04

I  00.  00
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9.3 Cont.

Trble II-35. Percent.Cover and Constrlcy by Specles,for the-Plnyon-Junlper Cllfftop
Yegetatlon Type. South Lersc! Utah. July 1981.

I
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E E
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IIE E
1 5  t 9
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0.25
0.05

5 . 1 2
0.50

0.02

0.fl)

0.04

1 . 0 5

a

0 .20

0 . 1 6

0.01 0 . 1 0 0.02

SIAI{D IIISGER
STATE AIID COUTTY
GRID NITGTR
ELEVATIOI It{ FEET
ASPECT
SLOPE TII PERCET{I
SOL iOPPlNu rril! [

I!EE!:
Jwilpetw oetzoePena
Pints e&t|.is

SIIRUSS:

Artenieia aqla
Cercoapua ilpnt@a.a
Ctvyeot;ltomtt ro,oeosr.a

C. uiscidifloruo
hlnti4 lauta
PhilidBlpla.s niorcphyl,tue

Werro?ic@pos oaceitri.oifue
Xottloeephalnn aatv.tlav.e

. FORBS:

.ltvs.ie Wrem@B
Agtet W.
Btusaieaeoe epp.

cautantlan cmsaicanlie'
Ctwt@ta oW.
Eehhocerew epp.

Eviogotaan jaeaii
Eiqlortbia fenill.eri -
Oitia oangeefu.

EeQaawn boteale
Hwenqqpus W.
Hyinenotg a riohadsad.i

Iaotdachttott ttuweta
ttictaenoitta fririlet todlee
N. taucetifolia

Oputia epp.
Penateilan 8W.
Pfuaaria epp.

Seteaio nwl,tilnbatus
Sphaerulcea eW.' 
laneendia, inoou

Ifnl<no,tfrl- fotb

GRASSES:

Agropgron spp.
ArisATh spp.
Ba&eloua hineuta,

B?qnus teetpfl,o,l
Elgmte ealiv,
HoyiTeun ifiafunr

I{oeleria crietata
tuyzops[e WeMtdBg
P@, seettda

P. w.
Sitorion hgat:rix
Stipa eorcta

ltuLpb octaflotu,

CYAPT'ag@n8

0.46

0 . 2 5

1 . 0 5

0.22
0 . r 5

a

0 . 1 9

a

0 .  l 0
0 .  l 6

0.30
a

0 .10

a

0.28

0.04

0 .  l l

a t

0 .25

1 .02 0 .26

0.06

0.02

0.35
0 . 1 2

o

0. ' t  5

0.05
a

0.88

0.o2

0.08
0 . 1 2

0.  r2
0.04

0.  r0

0 .  l 5

0.50

0.08

0.05
a

0 .25

0 . 1 2

0.08

0.05

0.05
a

0.02

0 .05

0 .  l 5

+;

2 . 7 t

0 . 1 2
0.01

0.i l , 0 .  t7

0.04

0 .65

2 . r 2

0 .09

0'.25
0 .05

0 .01 0.04

0 . 1 6

0.20 +

a

+
0 . 1 I

0.05

+
0.02

1 . 2 5
I . r 0

0 . l 0

0 .25

0 .54

0.05

0 .92
0.02

0 .60

0.01 0.09 0.05

0 .  l 8

0.85

0 .52 0.rm 0.85

*'r o Specles not present
+" . Specles pnesent as a trrce ln plot or present outslde plots.

tx - .72

0 .65 0 .25 0 . 1 5 0 .25



Table l I-36 Cont.
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STAIID IIUIOER
STAIE AIIO COUilN'
GRID IIUIGER
ELEVATTOII T}I FEET
ASPECT
SLOPE II{ PERCEI{T
s0;: titAPPIi{i u]{IT

TREES:

Junioents o ateo aPeTrtra
Pinia c&ttie

- SHRTBS:

Attatrieia norra
&raocapua Fvnt@Era
Chtgaothotmts ,@$@aug

C. vieeidi.flnnn
Euzptia lftpta
Philidel.plan niavphgll^ao

sypluricanpoe vrceini.qiilea
Xantloeeplalun eatptlttw ;

FORBS-:

. Anbis penermrDw
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Btteeicaeoc epp.

fuilotttate ctzeeica,;,lie,.
Crgtortlw spp. '

Echitoceneue epp.
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Evrenqqrys W.
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Petutanwt ep.
Plqeeta epp.
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Splnerclcea epp.
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Ilnlotot'tn forb

GRASSES:

Ag|opyton sW.
Ariattda spp.
Boutetotn hireufu

Brann ieetonfi,
Elyma ealina
Hordewt jubahon

Ibeleria erLetata
Oryzqsis hgtercidce
Poa geaftda

P. sw.
Si.tanion hyetrit
Stipa eauta

vulpia octoflotz.

Crgptogana

a

o.  i6

0 .01

0.01

0 .25

0 .02

0.02

0.30

0 .25

0 .78

o

0 .  l 0

a

+

+

+

0.02

0 .27

0 .05

0.08

0 .01

0.02

0 .20
0 .32

0 .35
0 .01

0.05
0 .  l 5

a

0. 35

0.01

0 .25

0.05

0.05
0 .05

0 . 1 5

0 .05
0 .05

0.80

0. 30 0.40

0.05

0 .0 I

0 .02

0.20

0 .  l 5

0 .01

0.02

+#
0 . ' t 6

0 .02
a

a

a

2 .  l 0

a

0.30
o

0.05

0.05 0 .50

0 .250.02
a

0 .20

0.05 0.60 0.89

+

| , 0 0

*.r . Specles not present
+" = Specles present as a trrce in plot or present outslde

plot

I X  - . 7 3

0.08 1 . 1 0 0 .50 0  .65



Table II-36 Cont.

STAI{D I{LIAER
STATE AIID COUIITY
GRID NUAER

I.ILEYATIOI III FEET
ASPECT
SLOPE ITI PERCETT
solr ltAPPIl{C rfirt

TREES:
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2.40

0.30

a

a

a

0.05

0 . 1 I

9 .01

0.40

!

0 .1s

22
I'T €}CRY

r2
6490
ttE
43

i tE

0.40
a

0.60

a

0.3s

0 .  l 5
0 .05

0 .27

0.50

0 .25

t e
2l

42
4
38

12
8
33

4
8

21
4
I

4
42
I

4
33
t ?

l 7
2l
50

33
50
4

29
4
4

2l
4
4

50

1 2
29
4

l 7
71
4

4
6?
4

8
I
4

4

88

l . 3 2

a

1 . 3 0

0.40

. Specles not prcsent
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9.3  Con t .  
.

Annual  pr imary product ion is  est imated to be 4gpounds ai r  dry per  acre (48

kg/ha),  ref lect ing the harsh,  s teep rock condi t ions beneath the PJ canopy.

Pr imary product ion by l i fe  form is  inc luded in Table IX-6.  Tree basal  area

per acre averages 8512 square feet  ( . |953 n2/ha) ( faUte IX-37).  Planned dis-

turbances in the PJ Cti f f top type are venti ' lat ion shafts and less than one-

ha l f  m i le  (0 .8  km)  o f  serv ice  road.  These w i l l  be  main ta ined fo r  the  l i fe

o f  the  m ine ,  and  w i l l  occupy  l5 .S  ac res  (6 .3  ha) .
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9.3  Con t .

Tab le  IX -37 . Tree basal  area,  Pinyon-Juniper
South  Lease,  Utah .  Ju ly -August

Cl  i f f top vegetat ion type.
l9B l .

Speci  es Common Name Basal Area

r*/ A ^2/hu

Juniperus osteosperma

Pirus eduLis

Tota I

Utah jun iper

P inyon p ine

4900

3612

1124

829

Bst 2 I  953
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9.3  Con t .

Artemisia tnidentata
( Sagebrush )

The Sagebrush vegetation type in the South Lease propert ' ies l ies between 6400

and 6500 feet  (1950 to 
. |980 

m) atop the boot  Cl i f fs .  Slopes are 0 to

6 percent .  Aspect  is  typical ly  eastern to southeastern (Photograph IX-8) .

The soi l  under ly ing the sagebrush is  Glenberg f ine sandy loam. The Glen-

berg soi I  mappi ng uni t  ' is characteri  zed by very deep, wel I  -dra i  ned soi I  s

in intermittent stream bottoms. The average surface layer (A1) is 2 inches

(5  cm)  th ick .  The under ly ing  C hor izons  ex tend to  60  inches  ( ]52  cm) .  Run-

of f  is  s low and erosion hazard is  moderate.

The intermi t tent  s t ream bot toms are standing and t ravel ing areas for  cat t le

and l i t t le  vegetat ion remains in these bot toms, o. ther  than big sagebrush

(Artemisia tr identata) and cheatgrass, with occasional forbs. Greasewood

(Sareobatus uerrnieuLahts) individua' ls are found errat ical ly within the Sage-

brush.  A  comprehens ive  spec ies  l i s t  fo r  Sagebrush is  conta ined in  Tab le

I  X -38 .

Herbaceous and low (1ess  than 12  inches)  woody vegeta t ion  cover  co l lec ted

by quadrats,  averages fouro percent  ( taUle IX-39).  Tree and shrub cover f rom

l ine intercept  in format ion averages 24 percent ;  89 percent  of  which is  b ig

sagebrush cover  (Tab le  IX-40) .  Po in t - l ine  t ransec t  da ta  ind ica tes  a  to ta l

vegetat ion cover average of  30 percent  (Table IX-41).  Cover and constancy

is contained in Table TX-42' )  .

Shrub stem densi ty  in format ion is  gummarized in Table IX-43.  Annual  pr imary

product iv i ty  was est imated to be 184 pounds ai r  dry per  acre (207 kg/ha).

Product ion by l i fe  form is  presented in Table IX-6 .
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9.3  Con t .

Photograph IX-B Arternisia Tnidestata
-Sou th  Lease ,  U tah .

Vegetation Type.
February,  

. |982.
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9.3  Con t .

Tab Ie  IX -38 . Comprehensive species I  is t  for
South Lease,  Utah.  June-August

the Sagebrush
1981  .

vegetat ion type.

Trees

Junipem,rc eotntnmis

.r. osteospenna.

Hnus edulis

Shrubs

Artemisia noua

Ai. tridentata

Atripler eaneseens

A. eonfertifolia

Eltrotia .Lanata

Sareobatus uernieulatus

Xantho e eplnlwn saro tlwae

Forbs

Asten spp.

CrAptantln spp.

Euphorbia fendleni
I"appula eehina.ta

Lepid.i.un montanum

L. spp.

Lupinus spp.

Maehaeranthera etine s e ens

Opuntia spp.

Plantugo patagoniea

Sphaeraleea pamsifolia

Gra sses

JUCO

JUOS

PIED

ARNO

ARTR

ATCA

ATCON

EULA

SAVE

XASA

ASTER

CRY PT

EUFE

LAEC

LEMO

LEPI D

LUPIN

MACA

OPUNT

PLPA
SPPA

Conunon juni per

Utah jun iper

Pi nyon pi ne

Black  sagebrush

Big  sagebrush

Fourwing  sa l tbush

Shadsca l  e

t^li nterfat

Greasewood

Broom snakeweed

Cryptan tha

Fend ler  euphorb ia

European st ickseed

Mounta i n pepperweed

Pepperweed

Lup i  ne

Hoary aster

Pr ick ly  pear  cac tus

t^looly pl antai n

AGSM
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9.3  Con t .

Tab le  IX-38  Cont inued

Grasses Cont inued

Agropyron spp.

Bromue teetomn

}nyzopsis hymenoides

Sifuni.on hystrLr

Sporobolus eryptandrus

Stipa eomata

Vulpia oetoflora

AGROP

BRTE

ORHY

SIHY

SPCR

src0
VUOC

I'lhea tg ra ss

Cheatgrass brome

Ind ian  r i  cegrass

Bott l  ebrush squ i  mel ta i  I

Sand dropseed

Needl e-and-thread

Sixweeks fescue
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o 9.  3  Cont .

Table IX-39.  Vegetat ion cover by l i fe  form f rom 0.?5 nZ quadrats,  Sagebrush
vegetati  on type. South Lease, Utah . July I  g8' l  .

Li fe form or feature Total Cover (%) Ret at i  ve Vegetati  on Cover (%)

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Bareground

Li t ter

Tota I

*

+

2.14

2 .  00

52

48

4.14

l . l6

52.3. |

42.39

I 00. 00 I  00 .00

*  Not  measured in  quadrats  unress < lz  inches ta l l .

+  Not  measured in  quadrats  unress < lz  inches ta l l .
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9,  3 C,ont .

Tab l  e  IX-40 . Shrub and tree cover from 50
brush vegetation type. South

m I  ine- in te rcept
Lease,  Utah .  June

transectso Sage-
lgg l .

Speci es Common Name Cover  (%)

Shrub

Antemisia tnidentatc

Atnipleu eaneseens

Eunotia Lanata

Jttnipemrc eonrmtnis

Sar eob atus u e rrni c-t tL atus

Tree

Juniperus osteospenna

Pinus eduLis

Total

Big sagebrush

Fourui ng sal tbush

l^li nterfat

Common juni per

Greasewood

Utah juniper

Pi nyon pi ne

2 \  ,22

.45

.76

.08

1  .28

.06

.09

23.94

o
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9.3  Con t .

Tab le  IX -41 . Vegetation cover by
Sagebrush vegetat ion

I i fe form from 30 m
type.  South Lease,

po in t - l  i ne  t ransec ts ,
U tah .  Augus t  198 I .

Life form or feature Total  Cover (%) Rel  at i  ve Vegetat i  on Cover (%)

Tree

Shrub

Forb

Grass

Vegetation Cover

Rock

Bareground

Li  t ter

Tota I

.27

24.93

1 .73

3.07

30. 00

.93

39.74

29.33

I  00.  00

"90

93 .10

5 .77

I  0 .23

I  00 .00
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9.3 Cort .

Table IX-42.

I
UT EI'IERY

1 2
5520

E
2

o{A

. *

2 3
I'T S.IERY UT EMERY

1 2  1 2
5s20 6520

E E
2 5

Gr{A 6il4

0 . 4 0

4 5
UT EI.IERY UT EI.IERY

1 2  1 2
6520 6520

E E
6 3

GTIA GIIA

0.  20

Percent Cover and Constancy by Specles for the Sagebrush Vegetatlon T1pe.
South Lease, Utah. i luly 1981.

6
UT EI,IERY

l 2
6520
SE
3

GII.A

:

7 8 9
I'T EI.ERY t'T EIIERI I'T EI.IERY

l ?  1 2  r 2
65?0 6520 6520
SE SE SE
3 2 ?

GIIA GNA GNA

0 . 1 0

I  . 1 0
0 . 7 5

s-tAilD l{urcER
STATE AIIO COUI{TY
eRlD r{r,!8ER
ELEVATIS{ IlI FEET
ASPECT
SLOPE III PERCEI{T
SOIt MAPPITIG UIIIT

FORBS:

Aat* app.
C?gptnntlu ep.
Evpltorbia fenill,erl

Lappula achituta
LeVidim spp.
Iltpi.raa,a oW.

llaeluewtthev dnBocena
@nti.a app.
Pldrtugo ptagoda

Sphaerclaa, goifol,ia
tffion'rn folb

GMSSES:

Agrory?on srlitithii
A. epp.
Brqwe tactonfil

Elymn aalha
Oryzopeie hgnenoides
Sit@bn hgsttis

Sponobol,ua cryptandnta
Stip comta
Vulpia oetoflott.

0.01

2 .71

0 . 1 0

0.20

2.20 0 .05
0.01

0 .02

3 .65
0.04

0 . 1 2

0.40

0.02
0 .05
0 . 7 ?

0. 30
0 . 0 5

0 . 9 5

0 . 4 5
0 . 9 5
0 . 2 5

0 . 1 0
I  . 3 5

0 .85 l . 9 l
' t  .25 0 .75 1 . 2 0

0 . 1 0
I  .70
0 .35

0 . 7 5
0 . 1 5
0,30 0 . 3 5 0 . 4 5

0. z0

0 .05
I  .55

*
. o Specles not present
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Table II- i fZ Cont.

SAGEBRUSH

SIA!{D ]{U|aER
STATE AIID COI'NTY
GRID IIU|'AER
ELEVATIS{ I1{ FEET
ASPECT
S.I.OPE II{ PERCEI{T
SOIL '.IAPPII{G UIIIT

FORBS:

Aate? eW.
Crgptotla app.
Ettplonbia fendTati

IqWLa echituta
Icpidim app.
lrlLtate epp.

l,laetuercttherc, cxrr,r;eaet ,a
0punth, epp.
Plantago p&gottdca

Sptnetlal*ea. p'ttifolia
tlnkna'n fonb

GMSSES:

&rit tti
A. w.
Bramta tectoman

Elgnue ealina
Oryzopeie hynetuid,ed
Sitdriorr hyetris

Sponobolus cryptudtue
Stina eomta
vutVia oetoflnzv.

l l  1 2
UT E}IERY t'T EHERY

1 2  1 2
6520 6520
SE SE

. 3  3
GM GTIII

l 0
tIT EIIERY

1 2
6520
SE
2

GI{A

rt

0 . 1 5

0 . 1 5

0 .25

0 .62

0 .45
0. 20

0 .08
0 .65

l 3
IIT ETIERY

1 2
6520
SE
2

GM

a

a

0 . 2 5

0 .50

I

cor{sTAtrcY
c

0 . 9 5

I

a

0 .45

l . l 0

0 .25

0 .  3?

0 . 1 5

0 . 1 5
a

0 .25
0.40

a

3 . 6 5

1 . 9 2

0.80

0 .02

0 .  l 0

0 .05

8
23
8

3 l
23
I

I
?3
I

r00
23

?3
l 5
69

8
77
l 5

38
77
23

0  .45
0 .01

*
. = Specles not present
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9.3  Con t .

Tab le  IX -43 . Shrub stem densi ty
type.  South Lease,

by species for  the Sagebrush vegetat ion
Utah.  Ju ly  

. |98 . | .

Speci  es Common Name Stem Density

per acre per hectare

Artemisia tridentata

Atripler eaneseens

A. eonferti.folia

S ar e obatus u er+rrLeuLattts

Tota l  Shrubs

Big sagebrush

Fourui ng sal tbush

Shadsca l  e

Grea s ewood

21 83

33

67

467

5391

82

165

1152

679027 50
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9.3  Con t .

The p ' lanned disturbances

near the man shaft,  and a

compr ise  13 .5  ac res  (5 .5

for  th is  area are a road,

temporary coal stockpi I  e.

hectares ) .

the  sur face  fac i l i t i es

These d is tu rbances  w i l l
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9 .  3 Cont .

Transi  t i  on

The Transit ion vegetation type occurs in the ecotonal area between the

Atnipler-Bad'land and Aty\pler-Artemi.sia-HiLarLa vegetati on types ( Photograph

IX-g). The transit ion between these two types i f  very gradual and covers a

large area.  Because of  i ts  large s ize in the lease area,  the dominants of

the adjo' ining vegetation types are conmon in the Transit ion type.

No intensive sampl ing was conducted in the Transi t ion type because of  i ts

ecotonal  nature.  The area p lanned for  d is turbance compr ises 14.2 acres

(5 .75  ha) ,  in  the  permi t  a rea .  For  rec lamat ion  purposes ,  the  mater ia ls  and

methods pl anned for the atrLpLer-Artemisi.a-HiLarLa vegetati on type wi I I be

appropr ia te  w i th  s l i gh t  s i te  spec i f i c  mod i f i ca t ions .
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9,3  Con t .

Photograph IX-g Transi t ion Vegetat ion tYPe:
South Lease, [Jtah . Sepetmber '  I  9Bl
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9.3  Con t .

9 .3 .2 .6  To ta l  Ac res  i  n  p l  an

The to ta l  M ine  P lan

includes the approximate 41000 acres

considerat ion for  the current  permit

add ' i  t i  ona l  l  eased l  and.

Area

Area (MPA) covers 1A 'J72 acres. Thi s

w i th in  the  Mine  Permi t  Area  under

app l i ca t ion ,  p lus  6 ,41 . |  ac res  o f

to  be Dis turbed

Re la t i ve  % o f
Permi t Area

9 .3 .2 .7  Tota l  Acres  o f  Vegeta t ion  Types

Vegetation Type Acreage

Atrip L en - Ar t emi s ia - H ilaria

Atriple*-Badl and

Atri,pl e* -- A s tragaLus

Artemisia ( Sagebrush )

Junipenus (savannah,)

Pinus-Junipemts ( cl i fftop )

Pi,nus-Juniperus ( c I i ffbottom)

T rans i t i on

Tota l  Acres to  be Dis turbed

238.9

64  .4

8 .6
. |3 .5

28.1

15 .5

1 ,2

14  .2

384 .4

i l90

6 .2

1 .7

.2

.3

.7

.4

.03

.4

9 .93

The tota l  acreages to be d isturbed dur ing th is  permit  term represent  a

maximum number.  The acreages were p lanimetered and are accurate to wi th in

the *5% accuracy of the plani ineter. The areas to be p' lanir:retered urere

se lec ted  based on  the  fo l low ing  assumpt ions :

1 .  The roadway and ra i l road t rack  inc lude a  d is tu rbed area  o f  a

400- foot r i  ght- of -rvay.



9.3  Con t .

?. A 200-foot area was used for the future conveyor bel t  and

proposed water  l ine except  where they are inc luded ' in  the

road r i  ght-of-way.

A 200-foot  buf fer  zone was inc luded around a general ized area

o f  the  su r face  fac i l ' i t i es  be low the  c l  i f f s  (P Ia te  IX -3 ) .

A general ized potent ia l  area of  sur face d isturbance was

p ' lan imetered  fo r  the  sur face  fac i l i t i es  above the  c l i f f s

(e la te  IX -2 ) .

As  proposed fo r  a l l  m in ing  ac t iv i t ies ,  the  ex ten t  o f  a l ' !  a reas  p lanned fo r

sur face  d is tu rbance w i l l  be  min imized whenever  poss ib le .  A  spec ia l  o r ien-

tat ion c lass wi l l  be presented to heavy equipment operators on the impor-

tance and methods  o f  min imiz ing  sur face  d js tu rbances .

A lso  see  Sec t ions  9 .5  and  9 .6  fo r  d i scuss ion  o f  the  e f fec ts  o f  the  m in ing

opera t ions  on  vegeta t ion  and mi t iga t ion  p lans .

3 .

4 .
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9.3  Cont .

Re fe rence

ned to use basel ine data and

at  the t ime of  bond re lease

of  th is  mine is  pro jected to

what methods wi I  1 be used for

fo re  de f in i t i ve  base l ine  da ta

I  X)  .  The basel  ' ine data wi  1 I

success .

9 . 3. 2. B Reference Area Support ' ing Data

areas  w i l l  no t  be  used  fo r  th i s  m ine .  I t  i s  p lan -

.  the condi t ion of  the undisturbed vegetat ion types

for  determining revegetat ion success '  As the l i fe

be  40  years ,  i t  i s  d i f f i cu l t  to  know prec ise ly

determinat ion of  revegetat ion success '  there-

were obtained during the summer of l98l (Chapter

be used for eval uati  on of f i  nal recl amati on
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9.4 Threatened and Endangered Species

Every vegetation type was searched for rare and endangered plant species during

the field mapping and intensive vegetation sampling' No threatened or endanger-

ed species (l. lelsh 1977) have been found to occur on the South Lease Coal Prop-

erties or from within the proposed permit area.

The nearest  known populat ion of  a threatened or  endangered species is  that  of

Hedysam,m oeeid.entale eanoe whi ch i s found wi thi n the Sunnys i de, Utah , Mi nes

permit  area.  However,  i ts  habi tat  does not  occur on the South Lease Coal

Propert i  es.
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9. 5 Effects of Mi,ni ng Op{ati  ons on Vegeta t i  on

The area of  sur face d i  s turbances wi  I  t  be m' in imi  zed wherever poss i  b l  e.

po ten t ia l  ac reages to  be  d is tu rbed are  g iven in  Sec t ion  9 .2 .2 ,7 .  The

Atriplen-Artemisia-Hilaria and Atniples-Badl and are those types which

incur  the  la rges t  d is tu rbance.  Impacts  o f  min ing  are  a lso  d iscussed

t ion  3 .4 .5 . . |  and  in  Chap te r  X .

The

wi l l

in  Sec-

Conc lus ions  o f  research  and s tudy  ins t iga ted  as  a  resu l t  o f  m ine  deve lopment

wi l l  enhance the status of  our  knowledge of  the af fected vegetat ion types.

The development of  new seed var iet ies and resul tant  exper ience gained in

revegetat ion can be expected to increase the potent ia l  for  successfu l  range

improvement of s imi I  ar habi tat types.
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9.6  Mi t iga t ion  and Management  P lans

Areas adjacent  to construct ion s i tes which have been disturbed wi l l  be seeded

for  the  l i fe  o f  the  mine  dur ing  the  f i rs t  appropr ia te  season.  A l l  d is tu rbed

areas wi  I  I  be mi  n imi  zed.

I f  p rac t ica l  ,  the  ra i l road t racks  w i l l  no t  be  sprayed annua ' l  1y  w i th  herb ic ides .

The vegeta t ion  in  th is  zone is  sparse  and genera l l y  w i l l  no t  caruy  a  f i re

(Daubenmi re ,  l97B) ,  thus  the  use  o f  herb ic ides  shou ld  no t  be  necessary .

I f  feasib le,  the Artemis ia vegetat ion type wi l l  be interseeded wi th perennia l

g rasses  found ad jacent  to  the  d is tu rbed area .  Use o f  a  spec ia l l y  des igned

seed mix tu re  (Chapter  I I I )  shou ld  improve the  range cond i t ion  fo r  w in te r ing

deer . AgropAron smi.thii i s an excel I ent spri ng forage and Bouteloua graeillis

i s  a  good  w in te r  supp lement .  The  l i ves tock  a l lo tments  shou ld  be  s l igh t l y

reduced to adjust  for  the decrease in avai lable acreage for  grazing,  however,

th is  i s  the  respons ib i l i t y  o f  the  land management  agenc ies .

Dust  cont ro l  p lans  (Chapter  I I I )  shou ld  min imize  any  e f fec t  o f  inc reased dus t

and the potent ia l  for  a reduct ion of  the photosynthet ic  processes.

Management of  wi  ld l  i fe ,  grazing and recreat ion by the appropr iate agenc' ies

wi l l  con t inue fo r  the  l i fe  o f  the  mine .  Ka iser  S tee l  Corpora t ion  w i l t

appropr ia te ly  manage revegeta ted  areas  fo r  es tab l i shment  un t i l  bond re lease.

Any necessary management pract ices,  inc luding accepted or  exper imental

techniques,  f idJ be used to assure the establ ishment and development of  the

revegeta ted  areas .  A t  the  t ime o f  bond re lease i t  w i l l  be  the  respons ib i l i t y

of  the land owner or  management agency to proper ly  implement the postmine

land  uses .
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9.6  Con t

Plant  species used for  revegetat ion which are adapted to the permit  area

so i l s  w i l l  he lp  m i t iga te  vege ta t ion  losses  dur ing  the  per iod  o f  pos tm ine

success ion .  The use o f  spec ies  impor tan t  fo r  suppor t  o f  na tura l  w l ld l i fe

popu la t ions  (Sec t ion  9 .7 )  and o thers  su i tab le  fo r  secondary  p lan t  success ion

wi l l  temper  hab i ta t  losses  and enhance the  na tura l  success iona l  p rocesses .
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9 .7 Bevegetati  on {ethods gnd Justi  f_i  cat i  ols

Areas d isturbed by mining operat ions wi l l  be prepared for  f inal  revegetat ion

as they are abandoned.  Exper ience and s i te speci f jc  condi t ions may occa-

s i ona I I y modi fy these methods .

l4ethods for  revegetat ion at  the South Lease Coal  Propert ies fo l low establ ished

and proven techn iques  fo r  c r i t i ca l  a rea  s tab i l i za t ion  (Cur r ie r ,  1973) .  The

bas ic  cons idera t ions  are :

.  Use adapted species consider ing the postmine land use

. Reduce plant competit ion and prepare a good seed bed

. Cover seed at proper depth

. Seed at proper t ime

.  Prov ide  su f f i c ien t  p lan t  nu t r ien ts

. Modify moisture regimen to supply adequate water

Revegeta t ion  is  a lso  d iscussed in  Sec t ion

Use of Adapted Species

P lan t  spec ies  to  be  used were  se lec ted  based on  ava i lab i l i t y ,  adapt -

ab i l i t y  to  the  s i te  and usefu lness  fo r  suppor t  o f  the  mine  land uses .  Cat t le ,

mule deer,  ante loF€,  the whi teta i led prai r ie  dog and the associated burrowing

owl are the primary species for which forage and habitat requirements were

sel ec.ted . Al t  factors whi ch enhance habi tat for the whi tetai I  ed prai r i  e dog

were assurned to s imul taneously be sui table for  the burrowing owl  (Chapter  X) .

Forage values for  most  p lant  species selected for  revegetat ion are present€d

in  Tab le  IX -44 .

( a )

Seed Bed Preparation

So i l  w i l l  be  seeded  wh i le  f r i ab le  (Sec t ions  3 ,5 .4 .4  and  8 .8 ) .

(b )
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9.7  Con t .

(c)  Cover Seed at  Proper Depth (Seeding Methods)

Three d i f fe ren t  p ' lan t ing  methods  may be  used:  d r i l l i ngo  broadcas t ' ing

and t ransp lan t ing .  Even though some cons ider  the  resu l ts  less  aes the t ic '

d r i l l i ng  has  a  p roven h igher "  ra te  o f  seed ing  success  in  the  ar id  southwest

(Va len t ine ,  1977 ;  Merke l  and  Herbe l , ' l 973) .  A  seed  d r i l l  cons t ruc ted  fo r  use

wi th  na t i ve  seed  w i l l  be  used .  Seed  w i l l  be  d r i l l ed  to  an  appropr ia te  dep th .

Ezuot ia Lanata,  a specia l  case,  wi l l  be broadcast  on the soi l  sur face.

A hydroseeder wi l l  be used on rocky areas or  on s ' lopes too smal l  or  too steep

for  a  seed dr i l l .  Smal l  a reas  o f  d i f f i cu l t  access  may be  seeded w i th  a  hand

broadcas ter .  Genera l l y ,  b roadcas t  seed w i l l  be  covered by  a  sur face  man ipu la -

t ' i on  o r  mu lch .

Nati  ve trees, which normal]y take a very l  ong t ' ime to grow from seed wi I  I  be

t ransp lan ted  as  seed l ings .  Transp lan ts  may e i ther  be  conta iner ized  spec ies

ordered f rom nurser ies or  c lumps of  nat ive mater ia ls  moved at  the s i te by

f ron t -end loader  o r  o ther  means.  Transp lan t ing  is  norma ' l1y  done dur ing  the

ear ly  spr ing or  la te fa l l  when t rees and shrubs are dormant.

As wi ld l i fe  habi ta t  is  a lso a land use of  th is  nat ive range,  t rees t r i l l  be

planted to create a good edge effect; that is, the planting should be made in

pat terns wi th  i r regular  boundar ies (Thomas et  a l . ,  1979) .  Th is  probess of

revegetation wil l  also create induced edge effects as described by Thomas et al .

(rs7e).

(d )  T ime o f  Seed ' ing

Areas  sha l l  be  seeded in  the  season pr io r  to  ma jor  p rec ip i ta t ion  (Sec t ion
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9.7  Con t .

3 .5 ) ,  dS recommended by the  SCS (ThornbuFg,  l98 l ) .

(e )  P lan t  Nu t r ien ts

Phosphorous  may be  spread and d isked in to  the  subso i l  p r io r  to  seed ing .

Phosphorous  has  been thought  to  be  impor tan t  fo r  germinat ion  and es tab l i sh-

ment. Rates w' i l  I  be those recommended b.y soi I  fert i  1 i  ty tests .

N i t rogen  fe r t i l i za t ion ,  i f  necessary ,  w i l l  be  de layed  un t i l  sp r ing  o f  the

second grow ' ing  season.  Th  js  de lay  w i l  l  m in imize  excess ive  growth  o f  annua l

weeds.  The app l ica t ion  o f  n i t rogen w i l t  be  kept  to  a  min imum whenever  poss-

ib le  because  i t  reduces  spec ies  d ive rs i t y  (S inde la r ,  l 9B0) .

The necess i ty  o f  fe r t i l  i z ing  fo r  es tab l  i shment  o f  na t ive  spec ies  is  a  moot

ques t ion  a t  the  p resen t  t ime .  Few f ie ld  ca l ib ra t ions  and  cor re la t ions  have

been computed fo r  na t ive  p lan t  var ie t ies  (Berg ,  1978) .  There fore ,  the  prac-

t i ce  o f  fe r t i l  i z f  ng  w i l  t  be  c ' lose ly  mon i to red  accord ing  to  cur ren t  sc ien t i f i c

I  i  te ra tu re .

( f  )  Modi  fy  t4oi  s ture Regimen to Supply Adequate l ,n later  (Mul  chi  ng Techni  ques )

A l l  reseeded areas  w i l l  be  mulched to  reduce eros ion ,  inc rease germina-

t ion ,  improve ground mois tu re  and reduce so i l  sur face  tempera tures .  The

pr imary  method fo r  mu lch ing  seeded areas  w i l l  be  an  app l ica t ion  o f  na t ive  hay ,

normal ly  appl ied wi th a hay b lower at  the rate of  about  two tons per acre.

The hay  w i l l  e i ther  be  c r imped or  sprayed w i th  an  app l ica t ion  o f  wood f iber

and Terra Tac I I  or  J-Tac.  Terra Tac I I  is  a semi-ref ined seaweed extract .

The rates to be used are those recommended by Terra Tac: a slurry of 2500

ga 1 l  ons of wa ter ,  three cases of Tema Tac and 450 pounds of wood f i  ber for

th ree  ac res .  For  s lopes  g rea te r  than  3 : . | ,  th i s  m ix tu re  w i l l  be  doub led .
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9.7  Con t .

Th is  method o f  mu lch ing  has  proved success fu l  a t  the  Ka iser  S tee l  Corpora t ion

York  Canyon Mines ,  New Mex ico ,  fo r  ob ta in ing  germinat ion  and es tab l i shment

w i thout  i r r iga t ion  wh i le  p revent ing  any  major  e ros ion  ( t ^ lo1 fe ,  lg3 l  ) .  0n  o ther

areas'  Terra Tac I I  was found to be one of  the best  tacki f iers on st raw when

compared to a l l  o ther  t reatments,  and Terra Tac I I  on st raw or  hay provided

exce l len t  ge rmina t ion  (Kay ,  1968) .  P la in  wood  f ibe r  a lone  has  no t  been

suf f i c ien t  in  a r id  a reas  to  p rov ide  good germinat ion  and eros ion  cont ro l .

Ju te  mat t ing  or  exce ls io r  b lankets  may be  used to  t rea t  loca l i zed  t roub le

areas  where  the  above method has  fa i led .  Tes t ing  o f  o ther  mu lch  techn iques

may be done

Sur face  man ipu la t ion  fo r  water  harves t ing  is  no t  p lanned,  because i t  can  be

expected  to  c rea te  excess ive  sa l t  p rob lems in  these types  o f  so i l s  (NAS,1974) .

Where rock occurs natural  ly  in  the

poss ib le  w i th in  the  l im j ta t ions  o f

rep laced  on  s lopes  and  in  hab i ta t

These  rocks  ac t  as  mu lch ,  reduc ing

Larger  bou lders  may a lso  be  p laced

topso i l ,  i t  w i l l  be  re ta ined  as  much  as

the  equ ' ipment .  The rock ie r  so f  l s  w i l  I  be

types  s im i la r  to  the i r  o r ig in  when  poss ib le .

the ef fect  of  wind and water  erosion.

fo r  use  as  w i ld l i f e  cover .

i x  103



9. B Revegetation Moui_tori ng

Moni to r ing  o f  a l l  rec la imed areas  no t  p lanned fo r  fu tu re  min ing  d is tu rbances

wi l l  be  ins t iga ted  dur ing  the  bond ing  per iod  on  an  annua l  bas is  o r  a t  i n te rva ls

recorTrnended by DOGM, commencing with the end of the second growing season.

Ground  cover ,  i . e , ,  vege ta t ion ,  l i t t e r ,  rock  and  bareground ,  w i l l  be  es t imated .

Sampl ing  techn iques  to  be  used each yeaF w i l l  be  cons is ten t  and the  samples

wi  I  I  be stat i  s t i  ca ' l  1y adequate.  Product i  v i  ty  of  the recl  a imed s i  tes wi  I  I  be

determined dur ing  the  las t  two years  o f  the  1O-year  respons ib i l i t y  per iod

requ i red  o f  a reas  w i th  less  than  26  inches  o f  p rec ip i ta t ion  (Chap te r  X I ) .

0ther  reports wi l l  be submit ted as required by CFR 211.62.  Revegetat ion

mon i to r ing  i s  a lso  d iscussed  in  Sec t ion  3 .4 .5 .3 .
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9.10  P la tesc
Plate IX-1 General  Vegetat ion Map

Pla te  IX-z  Vegeta t ion  Map:  Sur face  P lan t  and Fac i l i t ies  Area

Plate IX-3 Vegetat ion Map: Access/Haul  Road and Rai l  Spur Area
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I  0 .  B Appendi  x

l0 .B . l

:

Amphi  b j  ans

Fami 1y Ambystomati dae
Ti gbr Sal amander (lAmbystoma ti gri num)

Fami ly  Pel  obat i  dae
Great Basin Spadefoot Toad

(Scaphiopus intermontanus)

Status

ClP IH

clP/-

clP/-

clP/ -

c/P/-

clP/-

clP/-

c lP/-
c lP/-

c lP/-

clP/-

ClP/ -
c/P / -

c lP/-

L lP  /H

clP/-
c lP/-

c lP/-

Popul  at j  on
Trend

Unknown

Unknown

Unknown

Un known

Unknown

Unknown

Unknown

Unknown
Unknown

Un known

Unknown

Unknown
Unknown

Unknown

Unknown

Unknown
Unknown

Fami ly  Bufon idae
Woodhouse's Toad (Egfo

Fami ly  Hy l idae
Chorus Frog

woodhousei )

(  Pseudacr i  s t r i  ser iata )

Repti  I  es

Fami 1y Iguan' i idae
Col ia red  L izard  (Cro taphy tus  co l  la r i s )
Leopard L izard

o  (b ro taphy tus  w is l  i zen i  i  )
*zEas

(Sce loporus  undu la tus)
*sag

(Sce loporus  grac iosus)
Trd )
Side-b lo tched L izard

(!lta stanslullglg)
*shdFFhffi

(Phyrnosoma dougl  assi  )

Fami ly  Col  ubr idae
Str iped l^ |h ipsnake

(Mast icoph i  s  taen ia tus  )
Ru. )
Gopher Snake

(P' i tuophi  s  mel  anol  eucus )
M i l k  Snake

( Lampropel  t i  s  t r iangul  um)
t^lestern Teriestr ial  Garter Snake

(Thamnoph is  e legans)
*N ig  to rquata)

Fami ly Crotal i  dae
*Midget  Faded Rat t lesnake

(Cro ta lus  v i r i d i s  conco lo r )

Vertebrate eci  es

c
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Bi rds  (Cont inued)

Order Gal  I  i formes

Fami ' ly  Tetraoni  dae

Status

c lP lH ,SG
res i  dent

C lP lH,SG
res i  dent

RlP/-
transi  ent
c lP/ -
summer res ident
& t rans ient

c lP /_
u lP/ -
trans i  ent

clNl -
c/P/H,MG
sunmer res i dent
& t rans ien t

KlP lH
res i  dent

U/P  lH
res i  dent
K lP  lH ,X
surnmer resident
C lP lH
res i  dent
RlP lH
res i  dent
L lP  lH ,X
res i  dent

Popul  at ' ion
Trend

Stabl  e

Stabl  e

Stabl  e

Stabl  e

Stabl  e
Stabl d

Stabl  e
Stabl  e

Unknown

Unknown

Unknown

Stab l  e

Un known

Decreas i  ng

Bl ue Grouse (Oenjfggggf obscurus )

Fami ly  Phas ian idae
*Chukar (Afeg@11!chukar )

0rder Charadr i i formes

Fami ly  Charadr i idae
Mounta in  P lover

(Charadr ius  montanus)
"ri i ci ten{f)

Fami ly  Scol  opacidae
Spotted Sandpiper

*SoJ i tary Sandpiper

0rder Columbi formes

(Tr inqa  macu la r ia )
! -

@)

Fami ' ly  Col  umbi  dae
Rock Dove (Cglqrnlq lavia)

*Mourning Oou )

Order Str i  g' i formes

Fam'i ly Tyton i dae
Barn Owl (Tyto a lba)

Fami ly  S t r ig idae
Screech Owl  (Otus  as io )

Fl anrmul ated Owl (O-tus f I anrmeol us )

*Great Horned Owl ( gubo v i  rg' in i  anus )

Pygmy Owl (Glaucid ium gnoma)

*Burow'ing Owl (Speotyto cuni cul ari  a )
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o Status

c lP lH ,MG
res ident  &
trans i  ent
C lP/H,MG
res ident  &
trans i  ent

Popu l  a t ion
Trend

Stab l  e

Stabl  e

Stabl e

Stabl  e
Stabl  e

StabI  e

Stab l  e

Stabl  e

Stabl e

Stabl  e

Stabl  e

I  ncreas i  ng

Stabl  e

Stabl  e

Unknown

Unknown

Stabl e

Bi  rds

Order Anseri formes

Famj ly  Anat ' idae
Mal la rd  (Anas p la ty rhynchos)

Redhead (Aythya americana)

0rder Falconi formes

Fami ly  Cathar t idae
Turkey Vul ture (Cathartesaura )

Fami ly  Acci  p i  t r i  dae
Goshawk (Acc jp i te r  gen t i l  i s )
Sha rp- s hi nned-Ha'm GanFmf s tri atu s )

Cooper '  s  Hawk (Acci  p ' i ter  cooper i  i  )

*Red- ta i led  Hawk (Buteo  iamaicens is )

Swainson'  s  Hawk (Buteo -swainsoni  )

Rough- legged Hawk (Buteo  lagopus)

Feruug i  nous Hawk (Buteo regal i  s )

*Go lden Eag le  (Aqu i la  chrysaetos)

Bal  d Eag' le
(Ha]  iaeetus  leucocepha l  us  )

*tntar

Fami ly  Fa lcon idae
Pra i r ie  Fa lcon

(Fa lco  mex icanus)
Peregr ine Falcon

(Fa lco  peregr inus )
M..Tl n [FuT* .oTu*burirt )

*American Kestrel
(Fa lco  sparver ius )

clP /H

u/P lH
UlP /H
res ident  &
trans i  ent
c lP  lH ,X
summer resident
& t rans ien t
R/P /H,X
win ter  res ident
C lP  /H
res i  dent
U/PlH
summer res' ident
C lP  lH
win ter  res ident
U lP  /H ,X
summer resident
R/P /H,X
win ter  res ident
c lP /H,X
res i  dent
R lP  /  H ,  X ,  E
win ter  res ident
C lP  lH

ClP  lH ,X
res i  dent
R lP /H,X ,E
res i dent
K lP  lH ,X
wi n ter
ClP/H
summer
U lP  lH
wi  nter

res ' ident

res i  dent

res i  dent
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Bi rds  (Cont inued)

Fami ly  S t r ig idae  (Con t inued)
Long-eared Owl (Asio otus)

Short-eared Owl (As' io f l  ammeus )

Saw-whet Owl (Aegol  ius acadicus)

0rder Caprimul giformes

Fami ly  Capr imu lg ' idae
*Comnon Nighthawk (Chordei I  es mi nor  )

Status

ClP /H
res i  dent
clP/H
res i  dent
KlP lH
Res i  dent

C lP/ -
surmer resi dent
ClP/  -
summer resident
clP/-
sunrner resident
& t rans ien t

clP/-
res i  dent
C lP / -
res i  dent
clP/-
res i  dent
clP/-
res i  dent
U lP/ .
res i  dent

Popul  at i  on
Trend

Stabl  e

Stabl  e

Stabl  e

Unknown

Unknown

Unknown

Stabl  e

Unknown

Unknown

Unknown

Unknown

C/P/ -  S tab le
sunmer resident
C/P/-  Stable
summer resident

U/P /H,X Unknown
surffner resi dent
CIP / - Unknown
summer resident

Fami ly  Trochi  I  idae
Bl  ack-chinned Hummingbi  rd

(Arch i lochus  a lexandr i  )
Broad-tai I  ed Hummi ngbi rd

(Selasphorus p l  atycercus )
Ruf  rufus)

(Sphyrap icus  va l ius )
Ha i  v i l  l osus)

Downy Woodpecker ( l !-cg' ides pubescens )

Northern Three-toed Woodpecker
(P ico ides  t r idac ty l  us  )

Poor -w i l l  (Pha laenop t i l us  nu t ta l l  i i  )

Order Apodi formes

Fami 1y Apodidae
Black  Swi f t  ( l ypse lo ides

White- throated Swif t
(Aeronautes saxa@Li s )

Order Pic i formes

Fami ' l y  P ic idae
Cornmon Fl i cker

(Co lap tes  aura tus)
Yel  low-bel l  ied SaPsucker

n i  ger  )
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Bi rds  (Con t inued)

0rder Passer i formes

Fami ly  Tyrann' idae
Cass i  n '  s  K ' ingbi  rd

(Tyrannus voci ferans)
Ash-throated Flycatcher

(UXlarchus ci neqq;ggns )*Saiffi,ebe-(@a)

Dusky Flycatcher
(Empidonax oberhol seri  )

Gray Flycatcher
(Empi!!_onax wrighti  i  )

Western Wood Pewee
(Contopus sordidul  us )

0 l  ive-s ' ided f lycatcher
(Contopus boreal ' is 

)

Fami ly  AI  aud idae
*Horned Lark

(Eremoph'i lg al pestr i  s_)

Fami ly  Hi  rundi  n i  dae
*Vi ol et-green Swal I  ow

Status

UlP/-
sunmer res i dent
clP/-
surnner resident
clP/-
res i dent
clP/-
surmer res i dent
KlPl-
sufimer res i dent
c lP/ -
summer resident
ulP/-
surnmer res i dent

clP/-
res i  dent

Popu l  a t i  on
Trend

Un known

Stabl e

Unknown

Unknown

Un known

Unknown

Unknown

Tachyci  neta thal  assi  na )*Cl i  f f  SWal low
(Pelrlqheljle! pymhonota )

Unknown

C lP / -  Un known
summer resi dent
C/P/ - Unknown
summer resident

Fami ly  Corv i  dae
Stel J er' s Jay (gfanocilta stel I eri )

Gray Jay ( Peri s_or1 rrr qat1qderyi s_)

Scrub Jay (Aphelocomacoerul escens )

*B lack -b i l l ed  Magp ie  (P ica  p ica )

*Common Raven (Corvus cgl"ax)

Corunon Crow (Corvus b_rachyrhynchos )

*Pin ion Jay (Gymnorhinus cyanocephal  us )

Fami ly  Par idae
Mountain Chickadee (Parus gambel  i  )

clP/-
res i  dent
RlP/-
res i  dent
clP/-
res i  dent
C lP/ -
res i  dent
ClP/-
res' ident
RlP/-
t ransi  ent
clP/ -
res i  dent

clP/-
res i  dent

Un known

Unknown

Unknown

Unknown

Un known

Unknown

Unknown

Un known
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Bi rds  (Cont inued)

Fami Iy  Par idae (Cont inued)
P la in  T i tmouse

Status

clP/-
res ident
clP/-
res i  dent

clP/ -
res i  dent
ClP/  -
res i  dent
clP/-
res i  dent

clP/-
res i  dent

clP/-
res ' ident
c lP / -
res i  dent
clP/-
resi dent
clP/-
res i  dent

clP/ _
res i  dent

clP/-
res i  dent

clP/-
sunrner res' ident
& t rans ien t
U/P  /H ,X
sunmer res i  dent
KlP lH
clP/_
res i  dent

Popul  at i  on
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Un known

Unknown

Un known

Un known

Unknown

Unknown

Unknown

Unknown
Unknown

(Parus . inornatus)
BudE[I t  (@ minimus

Fami I  y  Si  t t i  dae
t,{hi te-breasted Nuthatch

(S i t ta  ca ro l inens ' i s )
Redlffi-sffi

(S i t ta  canadens is )
Pygmy Nuthatch

(s i t ta  pus i l l a )

Fami 1y Cert idae
Brown Creeper (Certhi a fami I  i  ar i  s )

Fam' i1y Troglodyt idae
House Wren (Troglodytes aedon)

*Rock  Wren (Sa lp inc tes  obso le tus)

*Canyon Wren (Catherpes mexicanus)

Bewi ck' s Wren (Thryomanes bewi cki i  )

Fam'i 
' ly M'imi dae

Sage Thrasher
(0reoscoptes qontanus )

Fami ly  Musc icap idae
*Amei ican  Rob in  (Turdus  migra tor ius )

Hermit  Thrush (Catharus gut tatus)

Western  B lueb i rd
(S ia l  i a  mex icana)

*Mouff i(sial ia
Townsend 's  So l  i ta i re

(Myadestes townsendi )

curuuco i  des )
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Bi rds  (Cont inued)

Fami ly  Syl  v i  i  dae
Blue-gray Gnatcatcher

( Pol ' iopt i  I  a caerul ea )
Gol den-crowned Ki ngl et

(Regul us satrapa.)
Ruby-crowned Kingl et

(Legul us, gal enduJ a )

Fami 1y Bombyci I  I  idae
Boehemian Waxwing

(Bombyc i l l a  gamulus )

Fami t i  t -ani  idae
Northern Shri ke

(Lan ius  excub i to r )
*Loggerhead Shr ike

(Lan ius  ludov ic ianus)

Fami  l y  V i reon idae
Sol i  tary Vi reo

(V'irqa so_tJLqius )

Fami ly  Parul  idae
Orange-crowned Warbl er

(_VefU:forq cel ata )

U/P/ - Unknown
sunilner resident

Status

clP/-
summer resident
U lP/ -
res ident
clP/-
res ident

ulP/-
winter resident

UlP/-
wi nter resi  dent
ClP/-
res i  dent

Popu l  a t ion
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Nashv i l l e  Warb le r
(Vermivora  ru f i cap i  I  la )

V ' i rg in ia ' s  Warb le r
(Vermi vorg vi rg i n i ae )

Magnol ' ia Warbl er
( Deldro i ca magnol i a )

Yel I ow-rumped Warbl er
( Dendrg i ca coronqla )

Bl ack-throated Gray l,larbl er
(Dendr.o ica n i  grescens )

Townsend's WarbJer
(Dendroica townsendi  )

Fami ly  Ic ter idae
*Western Meadowl ark

(Sturne l  la  neg lec ta)
*Red-winged B lackb i rd

(Age la ius  phoen iceus)

clP/-
sunnner resident
& t rans ien t
UlPI-
t rans i  ent
c/P/ -
summer resi dent
UlP/ -
t ransi  ent
clP/-
sumrner resident
ClP/-
sunmer res i dent
UlP/-
trans' ient

clP/-
resi  dent
clP/-
resi  dent

U n known

Unknown

Unknown

Unknown

Unknown

Unknown

Un known

Unknown

Unknown
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Bi rds  (Con t inued)

Fami ly  Thraup idae
Western Tanager

(tj_1q!Sg I udovi ci ana )

Fami ly  Embar iz idae
Black-headed Grosbeak

(Pheuct icus  melanocepha l  us)
B lue  Grosbeak

(Gui raca  caeru lea)
Lapland Longspur

(Ca lca r i  us  Iappon icus )
Green-ta i led Towhee

(Ch lorura  ch lo rura)
*Rufous-sided Towhee

(Pi  p i  lo  erythrophthalmus )
Lark  Bunt ing

(Cal amospi za mel anocorys )*Savannah Sparrow
(Pas.sercul  es sandwichensi  s  )

Grasshopper Spamow
(Anmodramus savannarum )

Vesper Sparrow
(Pooecetes gramineus)

*Lark Sparrow
(Chondestes grarwnacus )

Sage Sparrow
(Amphi  spi  za bel  l j  )

Dark-eyed Junco
(Junco hyemal  is)

Gray-headed Junco
(.!unco. canicsps )

Chipping Sparrow
(Sp ize l la  passer ina )

Breweffiparrow
(Spi zel lg breweri )

Harri  s Spamow
(Zonot r i ch ia  queru la )

*[^lhite-crowned Sparrow
(Zonolr i  chig I  eucophrys )*Bl ack-throated Spamow
(Amph isp iza  b i l  i nea ta )

Fami ly  F r ing i l  I  i dae
Cass in ' s  F inch

Status

clP/-
surmer res ident

clP/-
surmer res i  dent
clP/-
sunmer resident
RlPl-
w in te r  res ident
clP/-
surmer res i dent
c lPl-
res i  dent
olP/ -
t ransi  ent
clP/-
summer resident
KlP lH
transi  ent
clP/-
surmer resident
clP/-
sumner resident
ulP/-
summer resident
ClP/-
res ident
clP/-
summer resident
clP/ -
summer resident
clP/-
sunmer res i dent
U lP/ -
winter  res ident
clP/-
res i  dent
UIP/-
sunmer resi dent

clP/-
summer resident
UlP/ -
winter resident

Popu l  a t ion
Trend

Unknown

Unknown

Unknown

Unknown

Un known

Unknown

Unknown

Unknown

Unknown

U n known

Un known

Un known

Unknown

Unknown

Unknown

Unknown

Unknown

Un known

Unknown

(Carpodacus  cass in i i  )
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Bi rds  (Cont inued)

Fami ' ly  Fr i  ngi  t  I  idae (Cont inued )
House F inch

(Carpodacus qexicanus )
Pine Grosbeak

(P in ico la  enuc lea to r )
Rosy  F inch

(Leucost ic te arc loa)
P ine  S isk in

(Car:duel i  s pi nus )
Lesser  Go ld f inch

(Cardye l i s  psa l t r ra )

Mammal s

Order Insect ivora

Fami ly  Sor ic fdae
Dwarf Shrew (Sorex nanus)
Merr i am Shrew@e1 rlrqryiami)
Dusky Shrew (lqfel obscutr;f

Order Chiroptera

Fami  l y  Vesper t i l  ion idae
Li t t l  e Brown Mygti  s (.Myoti  s I  uci f  Vgus )
Fri nged Myoti s (n,|votiffiunoE"l ..il
Long-earei Uvoti@
Lon6-l essed fuyoti s'@.@.)
Yuma Myoti s (Myoti s yumanenii s )
Cal  i forn ia Myot is

(Mygti s cal i forni crls )
smaTT6o-t@ leibi i)
S i l ver -ha i red  Bat

(Lasionycteri  s nocti  vagans )
Wes te rn  P ip is t re l le

(Pi  p ' is t re l  I  uq hesperus )
f i g  f r Jscus)
Red Bat (tas'iurffiTitf-
Hoary eut )
Western Big-eared Bat

(P leco tus  townsend i i  )
spoTffi@)
Pal I id Bat (Antrozous=FTtffis )

L/N/H
t)/N/ -
c/N/ -

Status

clP/ -
res i dent
ulP/-
res i  dent
clP/-
res i  dent
clP/-
res i  dent
clP/-
res i  dent

PopuI  at i  on
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown
Un known
Un known

Unknown
Unknown
U n known
Un known
U n known
Unknown

Unknown

Unknown

Unknown
Un known
Unknown
Unknown

Un known
Un k nown

c/N/-
ulNl -
clNl -
clNl-
U/N/ -
c/N/ -

U/N/ -
cl\/ -

ClNl -

C/N/ -
L/N/H
UlNl -
c/NlH

L/N/H
c/Nl -
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Manmals (Cont inued)

Fami ly  Mo loss idae
Mexi can Free-tai I  ed Bat

(Tadar ida brasi  I  iensi  s  )

Order Lagomorpha

Fami 1y Lepori dae
t lh i  te- ta i  I  ed Jackrabbi t

( Lepus townsend j-!.)
SnoGfroe nAre (@s americanus)

*BI  ack- ta i  I  ed Jackrabbi  t
(Lepus  ca l  i fo rn icus)

Mountain Cot tonta i l
(Sy lv i l agus  nu t ta l l i  i  )

*Desert Cottontai l
(Syl  v i  I  agus audubon' i  i  )

0rder Rodentia

Fami ly  Sc iu r idae
*t '{h' i te-tai I  ed Prair ie Dog

(Cynomys 1 eucurus )
Red Squir re l

(Tami asci  urus
Rock Squi mel

hqds_o1qtqus )

( Spermophi I  us var. iegatus )
Uintah Ground Squir re l

(Spermophi I  us gmatus )
Gol den-mantl ed Ground Squi rrel

(Spermophi l  us latera l  is  )
tth i te ta i I Antel o pe Squ i rrel

(nmmospSfqgp$l_us- I eucurus )
YetTow--ueffi

(Marmota f l  avi ventr i  s )
Northern Fly ing Squir re l

(Gl aucom.vs safr i  nus )
teaffirnf-(@g
U' intah Chi  pmunk

(Eutamius  umbr inus)
climuffitamlrrs

clN/ -

c lP/H,SG
c/N/-

clP / H, sG

ClP lH,  SG

Status

clNl -

Popul  at i  on
Trend

Un known

Stabl  e

Cyc I ' i c
Stabl  e

Stabl e

Stabl e

Stabl  e

Stabl  e

Stabl e

Stabl e

Sta bl e

Stabl  e

Stabl  e

Un known

Stabl  e
Stabl  e

Stabl  e

Un known

Un known

mi n imqt)

c/N/ -

c/Nl -

clNl -

c/N/  -

C/N/ -

c/N/ _

clNl -

C/N/H

c/N/ _
clNl-

UlNl -

clNl -

c/N/ -

dorsal  i  s  )

Fami ly Geomyidae
Northern Pocket Gopher

(Thomomys tal poides )
VaTIWB'offi-ffiEet Gopher

(Th"qrnom5_ lottae )

Fami ly Heteromy'i dae
Ord Kangaroo Rat (Dipodomys orgjj_)
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l '4ammals (Continued)

Fami ly  Cr i  cet i  dae
Western Harvest Mouse

( Rei throdontomys megal oti s )
Cun )
Deer Mouse

(Peromyscul  mani  cul  atus )
Bruih Mo[se (Peron:yscus. boyl ei )
P inon  Mouse@)
Desert t"lood Rut (Nffiu IEilda )
Bushy-tai led l ' lood Rat

( Neotoma ci nerea )
MounTili n VoTe-0q:iErotus

Fami 1y Ereth izont idae
Porcupine (Eretbj:g!_ dorsatum)

Order Carnivora

Fam' i  ly  Canidae
*Coyote  (Can is  la t rans)
Red Fox lVuT-pe5-ilIva )
Ki t Fox (Vul pes rnacroti s )
Gray Fox

(Urocyan ci nereoaryerylegs )
criyTo'i:f-(ffi

mo-ntanus )

Status

c/N/ -

clNl -
c/N/ -

c/Nl -
clNl -
clNl -
c/N/ -

c/N/ -

clNl -

clNl -
c/N/H
U/N/H
c/Nl -

RlP /  H,E

c lPlH,BG

LlP /H
R/P/H,  E

ClP /H,F

c/P lH
L lP /H
c lP/H,BG

ClP/H,BG
clP lH,BG

Popul  at i  on
Trend

Unknown

Unknown
Un kn own

Unknown
Un known

Unknown

Stabl  e

Sta bl e
Stabl e
Stabl e
Stabl e

Decreas i  ng

I  ncreas i  ng

Unknown
Un known

Stabl  e

Decreas' ing
Un known
Stabl e

Increas i  ng
Increas i  ng

Fami ly  Urs idae
Black  Bear  (Ursusamqllggpqs )

Fami ly  Mustel  i  dae
Wolver ine  (Gu lo  luscus)
Bl ack-footed Femet

(Mus te la  n ig r ipes )
Bud )

Fami ly  Fe l  idae
Bobcat ( Lynx rqfus )
Canada tfix (Wcanaaens.f-:-)
Cougar  ( r . t i t@

Order Art i  odactyl a

Fami I  y Cerv' idae
*Mule  Deer  (0doco i leus  hemionus)
Rocky  Mounta in  E lk

(Cervus canad_eq_si s )
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Mannnal s ( Conti nued )

Fami ly  Ant i  I  ocapr idae
*Pronghorn Antelope

(Ant i  locapra  amer icana)

Fami ly Bovi dae
Desert  Bighorn Sheep

(0v is  canadens is  ne lson i )
Rocky Mountain Bighorn Sheep

(Ovis canadensis canadensi ! )

STATUS KEY:

E Endangered These species are endangered
ex terpa t ion  f rom wi ld lands  in  Utah .

T Threatened These spec' ies are threatened

Status

L lP  lH ,BG

L/P  lH ,BG

LlP / H, BG

Popul  at ion
Tren d

Stab l  e

I  ncreas i  ng

Increas i  ng

The f i rs t  b lock refers to abundance,  the second to protect ion and the th i rd
to  c lass i f i ca t ion :  abundance /p ro tec t ion lc lass i f i ca t ion .

Abundance:
K Unknown I t  is  bel ieved that  these spec' ies are present ,  but

I i t t l  e i  s known of thei r popul at i  on dynam'ics .
Common These species are widespread and abundant.
Uncommon These species are widespread,  but  not  abundant .
Rare  These spec ies  are  se ldom ident i f ied  dur ing  any  one year .
0ccas ' iona l  These spec ies  are  per iod ica l  l y  iden t i f  ied  dur ing  a
long term per iod 10-50 years.

L L im' i ted These species are conmon, but
use area or  habi tat  type in Utah.

Protect i  on:

res t r i c ted  to  a  Par t i cu la r

P Protected These species are protected by state or  federal  law in
Utah.

N Nonprotected These species are not protected by any laws jn Utah.

C lass i f i ca t ion :

c
U
R
0

wi th ext ' inct i  on or

wi th becoming endangered

F
X
H
SG
BG
MG

in  Utah .
Furbearers
High  in te res t
H igh  in te res t

These species are c lassi f ied as furbearers by Utah.
species A migratory bfrd of  h igh federal  jn terest .
spec ies  A h igh  in te res t  spec ies  to  the  s ta te .

Smi t l  game These spec ies  a ie  c lass i f ied  as  smal l  game by .  Utah .
B ig  game These spec ies  are  c lass i f ied  as  b ig  game by  Utah .
Migr i tory game bi r"ds These species are c lassi f ied as m' igratory
game bi rds by Utah.

x50



The fo l lowing terminology is  used to descr ibe the seasonal  s tatus for
av ian  spec ies .

Transient  These species pass through southeastern Utah twice a year dur ing
inei r mtgratory travel s.

Resident  These species occuryear long in southeastern Utah.

breed in southeastern Utah and migrateSuqqner Resiqgnt - These species-elsewhere for the winter.

l^ l in ter  Resident  -  These species
Utah.

'l
'A hyphen means no designat ion
2"An aster isk means that  the species has been observed on the project  s i te.

Reference:  Utah  D iv is ion  o f  l ' l i l d l i fe  Resources  (1978)

breed el sewhere but wi nterin southeastern
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10.8.2 Agency Letters Regjrrdinq Site Speg!f ic_ Recommendations_

From lr|i I I i am C. t, ' lh i te, Acti ng Area Manager,
F ish  and  h l i l d l i f e  Serv ice ,  Co lo rado-Utah ,
U.  S.  Department of  the Inter ior ,
dated February 25, I 98.| .

From Aree Manager,
Bureau of  Land Management,  Moab Dist r ic t ,
U.  S.  Department of  the Inter ior ,
dated February 23, I  9Bl .

( b )

(c )  From John L ivesay ,  Superv isor ,  Southeas tern  Reg ion ,
D iv is ion  o f  t ' { i l d l i fe  Resources ,  S ta te  o f  Utah ,
dated February ?3, I  981 .
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lJn i t r :d,3Li l l ,o. :s  I  )e l rar t rnent  of '  the Intc i - ior
F' ls l  I  Ai{ l )  wl t , l )1, !1. ' l l  .s l l [ tVICt: ]

Al{l. l;r ()}. ' l ' l( ln Or )l,ORAl)O--t t ' I 'nII
l : i l  r  FF; l ) i iR . , \ t ,  t i t I ILD lN( ;

! 2i sot;1'It l i 'r 'A't 'E riTREI.l l '
S, \J, ' f  IAKI j  CU'Y, UTAH t i4 l l ,6

February  ?5 ,  I  9B l

C leon l l ,  Fe igh i ,  D i  rec to r
D iv is ion  o f  0 i l ,  Gas  and  t ' l i n ing
l588 l{es t i iorth Ternoie
Sa l t  Lake  C i ty ,  U tah  94)16

Attention: I ' la ry Ann Hright

RE:  Predes i  gn  t ' l i l d l i fe  Consu l ta t inn
Ka i ser South Lease
PR0/0l s/008

Dear  l i r .  Fe  igh  t :

He w ish  to  express  our  apprec ia f . ion  in  be in i r  in ' r i  led  to  cont inLre  w i th
the  predes ign  v r i  ld l i fe  consu l ta t ion  ccncept  in i i ia ted  by  your  D iy is ion .
Your  n i l l i ngness  to  p roceed r . r ' i th  th is  open-mined approac l r  r . r i  l l ,  in  our
op in ion ,  cer ta in ly  be  a  benef i t  to  indus t ry  and you shou ld  be .commended
for thi s progressive at 'ui tucle.

The fo1 lowing connents r.r i l l  be our response to the preclesign consultat ion
effor t  for the proposed mine plarr for the l(aiser South Lease. Since this
wou ld  be  a  new min ing  operaL ion ,  a l I  o f  the  area  tha t  r ' r c . ,u  I  d  bc  d is tu rbed
by mine  deve lopment  acL iv i t ies  shou ld  haVb v r j ld l i fe  surveys  conductcd  to
ident i f y  those r r i ld l i fe  resources  tha t  n ray  be  impacted  by  the  p lanned
deve lopment  ac i i v i t ies .  I t  r rou ld  be  our  suggest ion ,  tha t  eag le  and o ther
rap tor  type  survey 's  be  conducted  or r  the  c l i f f  f ron t  a rea  w i th in  !@
quar te rs  c f  a  mj le  o f  the  p lanned d is tu rbance.  A1so,  tha t  these types
of surveys be conducted around the 40 acre area of r i is iurbance planned
for the. Li l ly Park l . lash arc'a. This later development area should aiso
be examiied for the presence of any nrigraiory bird species of high
federal i  n'Leres t.

A  la rge  par t  o f  rhc  p lanned d is tu r l rance r . / ' i  l l  occur  a t  t , i re  base o f  the
Book CI ' i  f f s .  ' fhese 

are  i :he  areas  in  rvh ich  the  process i r rg  and ' i ; ranspor -
ta t ion  fac i l i t i es  t , rou ld  be  loca ted ,  Those  a reas  cons icJered  fo r  fac j l i t y
loca t ion  and  fo r  r ig l " r f s -o f - \ . /ay  f  o r  t ranspor ta t ion  f  ac i l  i t i es  shou ld  be
examined  fo r  the  p t 'esence  o f  p ra i r ie  dog  toy rns .  S ince 'L l r i s  en t i re .  a rea
is  loca ted  jn  a  zone i r r  v r l r i ch  b lac l l - foo ted  fe r re t  n r igh t  occur ' , ,  the  abser rce
o f  p ra i r ie  dog  towns  u rou ld  p rec lude  the  need  fo r  add i t i ona l  su rvey  nork ,

These areas  shou ld  a lso  bc  exa tn ined fo r  t . l re  l r resence o f  any  nr ig ra to ry
b i rd  spec ies  o f  h igh  fec le ra l  i r r t .e res t .  Shou ld  a  po .s i t i ' ra  dc l .e r rn ina t ion
be n tade,  the  Serv ice  ! .Jou ld  eva lu i l te  th is  occur rence tc i  t l rL t r rn r j r re  i f  t l rese
areas  prov ide  subs tar r t ia l  va ' l  ue  t  e  t i re  cont i  n r red  v le l  I  -be i  ng  o f  t l rese
spec  i  es .
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Page 2

The bes t  ava i lab le  ' i  n fo rnra t ion  tha t  \ . re  cur ren t ly  have i r rd ica tes  tha t
t l re re  a re  no  th rea ter rec l  o r  enc langered p lan t  spec ies  occur r ing  in  the
areas  o f  the  p tanned  d is tu rbancer

t le wi l l  be more than happy to conl . inue th ' i  s  consul tat ion rv i  [h you for
th ' is  p lanned developrnent .  Again u,e thank you for  the opport ,uni ty  to
provide these cormnen'ts to You.

S i  ncere ly  yours  '

Wfrffi
l'l'i I I i am C. l'lhi te
Acti  ng Area I ' lanager

cc:  0Sl4 ,  Sh' i r l  ey L i  r rdsay
Di . lR,  John L ' ivesay
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Unitecl States Departrrent of the Interior
RURENU OF-  T .A I . ID  I . , ' IANAGEMENT

t4oab Di s tr i  ct
Pr ice  R iver  Resource  Area

P. 0.  Dratver  AB
Pr ice ,  Utah  84501

FebruarY 23, 1981

l 4 r .  C leon  B .  Fe igh t ,  D j rec to r
D iv is ion  o f  0 i l ,  Gas  and  l4 in ing
1988 l,lesi l ' lorth Tenrpl e
Sa l t  Lake C i ty ,  U tah  84116

Attenti on : itiary Ann l,lri gh t

Dear I ' l r .  Fei ght:

The Pr ice  o f f i ce  o f  the  lJureau o f  Land i4ardger ien t  i s  send ing
recontnenda t i  ons i  r r  response to your rec luest  for  consul  ta 'b i  on
the  leve l  o f  f i sh  and  l v i l c l l i f e  in fo rmat ion  requ i red  fo r  the
fac i l i t y  on  l (a i se r  S tee l ' s  Sou th  Lease .

Thank you fo r  the  opporLun ' i  t y  to  p rov ide  input
l le vr i  I  I  be l  ooki ng fonvard to vrorki ng'r ' r i  th you

t N  I E ' L Y  N E f r '

3400
(  u -601 )

the  enc l  osed
concern ' ing

proposed mi ne

1 1 1
'i n

J
Vt# t.

Enc l  osure :
Reconnendat ions (3 pages)

Si  ncere ' ly  yours ,

5
Areaf'la na ge r

,Saue Energy and Y ort  Serve Anter ica!

thi  s al"ea of concern -
the fut ,ure.
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GE ilE P,AL P,E C0l'''ll'EN DATI 0NS page 1 of 3

Habi tat l trappi ng

l, lappi ng of vegetative cornmuni bies, seasona' l  use distr ibutions for classif ied
and high inteiest rvi ldl  i fe speciei and special habitat features is recomrended
on the South Lease Project Area, A' l l  mapping should be accomplished on a
t rase  map- -over lay  sys t im on 1 :24 ,000 sca ib  t6pograph ic  maps or  ( i t  ava i lab le )
sare scale, orthophbto quads. The maps should 6e accompanied by descr. ipt ive
nar ra t ion-descr ib ing  the  var ious  r r rapp ing  de l ineat ions  invo lved in  each
series of over' lays.

I . Vegetati ve l'lappi ng

A1l present vegetative types occurringt on the mine plan area should be
de l ingated  on  over lays .  Inc luded in  nar ra t ion  or  tabu la r  fo rm shou ld
be thi!  fol  l  owi ng:

A. Total acreage of each communi ty
B, Percent plant composit ion by dry vreight for each cornnuni ty
C. Canopy cover by species for each conmunity
D.  Cond i t ion ,  success iona l  s tage and t rend o f  a i1  vegeta t ive

coirnrun i ti es
E.  P tesent  c lass ,  season,  and amount  o f  use  o f  l i ves tock

2.  l l i l d l i fe  Spec ies  Seasona l  Use D is t r ibu t ions

Class i f ied  anc l  h igh  in te res t  r . r i  ld l i fe  spec ies  seasona l  and or  spec ia l
use  areas  shou ld  be  de l ineated  on  over lays .  Inc luded in  nar ra t ion
or  tabu la r  fo rm shou jd  be  the  fo l low ing :

A.  L is t  o f  a ' l  i  aquat ic  and te r res t r ia l  r . r i ld l i fe  spec ies  occur r ing
on the mine are:r.

B .  S ta tus  o f  a l l  h igh  in te res t  o r  c lass i f i ed  w i ld l i f e  spec ies  wh ich
occur on the nrine area should be provided,

C.  L is t  acreage fo r  each o f  the  h igh  in te res t  and c lass i f ied  w i ld l i fe
spec ies .

3 .  Spec ia l  Hab i  ta t  Features

Al  1  sp 'ec ia l  hab i ta t  fea tures  ( fea tures  wh ich  rnay  s ign i f i can t ly  in f ' luence
hab i ta t  fo r  rv i ld l i  fe )  shou ld  be  ident i f ied  and mapped.  Be low is  a
l ist covering the rrrore cormon natural and man-made special habitat
featufd,s.
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l la tu r 'a l  Spec ia l  Features

-Ava l  anche-S l  i  de  Area
-Cave
-c1  i  f f
-0verhang
-Sa l  t ing  Area
-S eep
-Co l  d  Spr i  ngs
-S ink  Ho le
-Snag or  Group o f  Sr rags
-Ta l  us ,  S1 ope
-Ta1us ,  F ie ' l d
- I s land  ( too  sma l l  fo r  hab i ta t  t ype)
-Temporary Pond
-Sna l l  Natura l  Ponds

prEL ? 01' 3

l, lan-l , lacle Spec' i  al  Features

-  Fence
-Sal  t i  ng Area
-Smal  I  Seed ings
-Bul" fer  Si r ip
- t l u i ' l  d i  ng
-ll i rd Ram;r
-Dredged Area
-Exc losure ,  S tudy  Area
-l ' l i  ni  ng Acti  vi  ty
-Po les  (E lec t r i ca l  and  Te lephone)
-Perches
-Roa d
-Tra i I
-S tream Improvetnent Structure
-Streant  Crossi  ng
-F i  re  Break
-Sei  srr iographi  c  Tra ' i l
-0 i l  Surnp  P i t
-  I  r r i  ga t . i  on Di  vers i  on and Di  tch
-Stocl l  I ' la ter  Tanks and Ponds
-Ar t i  f i  c ia l  l l i ' l d l  i fe  l . la te rs

S i  gni  f i  cance of  speci  a ' l  habi  ta ' t  features vary f  r^om one area to arrot i rer .
Professional  _ judgn:ent ,  shoul  d be used to tnap lpec ' i  a1 habi  tat  features rvhi  ch
indeed  do  in f ]uence  w i Id l i fe  hab i ta t  and  i t s  use .

Spec ia ' l  emphas is  s l rou ld  be  p laced  in  n rapp f  ng  c t l  I  seeps ,  sp r ings ,  ye l I s ,
perennia l  ,  i t t termi  t ien t  and el rhetneral  s t reains,  I  a l les ,  l^eservoi rs and ponds .
Nar r ra t ion  o f  spec ia l  hab i ta t  fea tu res  shou ld  ipc lude  the  fo l low ing :

l -  S ign i f i can t  in f luence  the  spec ia l  hab i i ,ab  fea tu re  p rov ides .
B .  To ta l  sur face  acres  o f  a l  I  I  akes  ,  reservo i  rs ,  and i londs  as  we l  I  as

mi  les  o f  s t ream.
C.  S t ream ve loc i t J ,  g rad ien t ,  w id th ,  dep th ,  poo l  - r i ' i f l e  ra t io  and

subst ra ta  type .
D.  Seasona l  v ta te r  ava ' i  lab  i l  i  t y  fo i  in te rnr i  t ten t  ponds  and s t ream f lows.

!J TE:[q!.Lu*c__[!E c_O_rv:iv]r N DA r r 0 N s
Fi sh a nd l,l i 1 dl i fq. I n ven lgr:y__ryggls

Ac lua t i c  l , l i l d l i f e

No aqua t i c  hab i ta t  i s  p resen t  on  t l re  sou th  Lease ,
studies are recorntendecl ,

1 .
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ba3c 3 o'i' 3

2 .  Ter res t r la l  l . l i I  d l  i  fe

A.  Anrph i  b i  ans  and Rept i  I  es

Prov i  de  a  rev iew o f  t r rnph i  b ians  and rep t i  les  po ten t i  a l ' l y  occur r ing
on the coa' l  lease t , ract .

B .  B i  rds

Prov ide  a  rev jew o f  av jan  spec ies  po ten t ia l ' l y  occur r ing  on  the
coa l  I  ease t rac t .

Conduct  breed' ing ra l l tor  i  nventor ies on the coal  I  ease t ract  and
del ' ineat_e I  [_ i_]9.  rAdiuS__b_uf fer  zones for  a l l  act ive nest  s i tes for
raptors of-h igh-rbdeiaT 

- i -nterest  
( l  is ted below) .

Go lden  eag)e
Peregr ine  fa l  con
Prai  r ie  fa l  corr
Fer rug j  nous  ha lvk
l"lerl i n
Cooper 's  l rarvk

Dete r in ine  and  de l inea te  hab i ta t
the  Jease t rac t .

Mammal s

Spo tted owl
Burrovti ng ol^ll
FI arnnrul a te d or+l

C.

use a i 'eas  fo r  up land game b i rds  on

Prov ide  a  rev iew o f  r ,ammal  spec ies  po ten t ia l l y  occur r ing  on  the
coa l  l ease  t rac t .

Inventory  the  t rac t  to  de termine the  presence o f  p ra i r ie  dog towns.
I  f  present ,  i  nventory tovrns for  b l  ack- footed ferrets .

Iden t i f y  spec ia l  use  a reas  fo r  deer  and  e lk  w i th in  the  coa l  l ease
t rac t .  Examples  inc lude  fawn ing  and  ca lv ing  a reas ,  wa te r ing  a reas
and nr i  grat ion routes .  Al  I  inrpai  ts  to t f rese 

-  
i  dent i  f  ied areas shou' l  d

be conrpl e be' ly mi t i  g.r ted .
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l 1 r .  C l e o n  B .  F e i g h E . ,  D i r e c t ' o r
Div is ion of  0 i1,  Gzrs and } t in ing
1588 l . lest  l ior th  TenJr le
S a l t  L a k . e  C i i l ' ,  U r a h  8 4 1 1 r ,

A t t e r r t i c l a : ) lary ,Ann \ l r i  ght

D e a r  l ' i r .  F e i g l r t :

] - n  r e s p o n s e  t o  t h e  r e q r r e s t  f o r  c o n s u l t a t i o n  c o n c e r n i n g  t h e  n a t t t r e  a n d  l c ' v e l

o f  c l e t a i l  f o r  f  i s h  a n d  r + i l c i l - i  f  e  r e e o r r r c e  j n r o r r a a t i o n  t o  t r e  p r o v i r l c d  f  o r  t h e

S o u t h  L e a s e  P r o j e . g E .  b y  K a i s e r  S t e . e l  C o r p o r a t i o n ,  t h e  f  o 1 1 o ' * i n g  r e c o l l m e n d a -
t i o i i s  a r e  o f f e r e d ' .  "  T h e s e  r e c o i n m e n d a t i o n s  p a r : a 1 l e 1  t h e  t ' G r - r i d e 1 i n e s  f o r  F i s h

a n d  l t ' i l d l i f e  R e s o u r c e  I n f o r u r a t j - o n  R e q u i r e d  i n  U t a h  o n  C o a l .  l ' i i n e  L a n d s t ' s u g -
ges ted  by  our  D iv is i -on  and prov ided ear l ie r  to  l l i a ry  Ann I ' , r r igh t .

l?f.p.gg _g g As-s o c a ?!g q Jegg.!.]l"-

The app l ican t  shou ld  p rov ide  de ta i led  topograrph ic  E 'aps  or

aer i .a l  photograp i rs  o f  the  rn ine  p lan  and des ignated  ad jacent
areas  tha t  c l i sp lay  w i ld l i fe  hab i ta ts  o r  l -and cover .  Un ique

hab i t .a ts  such as  wr : t lands ,  bogs ,  seeps  ar rd  r ipar : i : ln  zones ;

f l o o d  p l a i n s ;  a n d  c l i f f s  w i t h  t h e i r  a s s o c i a t e d  t a L l u s  a r e  o f

spec ia l  impor tance to  w i ld l i f  e ;  they  shou l -d  be  d isp layed on

maps .  the  na .ps  shot r ld  be  accompan ied  by  su f  f  i c i . :n t  descr ip t iwe

nar ra t ion  descr ib ing  the  var  j -o r rs  w i ld  l i f  e  hab i ta ts  o r  land  cover

a s  f o l l o w s :

a .  T o t a l  a c r ( : i r g e  f o r  e a c h  h a h i t a c  t r y r e .
b .  

-  
F J . o r a l  c ( ) r n p o s j i t i o n  o f  e . a c h  w i l d l i f e  h a b i t a t .

c .  C o n d i t l o n ,  s r . r c c e s s i o n a l  s t a g e  a n d  t r e n d  o f  a l - l  h a b i t a E s .

d .  ; lE,r .esent use by l i .vestock.

I  t  is  i r robab le tha t  th is i r r l lorma t  ion woukl  have to bre secured Lhrough a land

r j i a n a g e p e n t  a g e n c y  o r  a  q u a l - i f i e c l ,  p r i v a t - e  c o n s u l t a n L .

2 .  I h e  a p p - l i c i n t  s l r o t r l d  p r o v i r l e  d c t a i l c r d  t o p o g r a p h i c  m a p s  o f  t h e  r n i - n e
p l a n  a n d  d e s i g u a t e d  a d j a c e n t  a r e . a s  t t r a t  c l i s p l a y  c l i s t r i b u t i o r r s  a n d

u s e  a r e a s  f o r  h i - i ; h  i n L e r e s t  s p e c i e s  o f  t e r r e - s t r i a l  a n d  a q u a t i c
v e r t e L r r a t e  r + i l d - l . i f e .  l . ' h e  m a p  d i s p l ; r y  s l r o u l d  a l s o  s h o w  t h e  r e l a -

t ionsh i .p  o f  Lhe pro j  e rc t  a rea  to  reg i .ona l -  r , r j .1d1  i  f  e  d  j . s t - r ib t r t io r ts  .
T h e  n r i . n e  p l a n  a r r : i l  r n a p s  s h o t r l d  b e  a c c o n p a n i e d  l r y  s t r f f i c i e i r t  d e -
s c r i p t i v e  D f l r r ' z r t j o n  d e s r : r i b i n g  t l r e  l r i p ; h  i n i . e r e . s t  A q u a t i c ,  A n r p h i - -
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bian,  Rept i l ian,  Avian
quali ty (ranking) and
a r e a s .

and I' lanrnralian. forms
q u a n t i t y  ( e x t e n t  o r

of  wi ld l i fe  and the
acreage)  of  the i r  use

This in f  ormat ion can be ass i rn j . l -a ted f  rom a u lap over lay-d isp l -ay system .avai l -

ab le  f ro ro  t l cahrs  D iv i s ion  o f  Wi l r i l i f e  Reso t r rces  Sou theas te rn  Reg iona l  O f f i ce

i n ' P r i c e ,  U t a h .

l t re  app l i can t  shou l  d  p rov i< le  de ta i l r :d  topograph ic  maPs o f  the

m i n e  p l a n  a n d  d e s i g n a r e d  ; r d j a c e n t  a r e a s  t h a t  d i s p l a y  l o c a t i o n s

o f  a l l  s e e p s ,  s p r i r r g s ,  w e l l s ,  p e r e n n i a l ,  i n t e r n i t t e n t  a n d  e p h e -

u e r a l  s t r e a l n s ,  l a k e s ,  r e s e r v o i r s  a n d  p o n d s .  S u c h  m a P s  s h o u l d

b e  a c c o m p a n i e c l  b y  s r r f f i c i e n E  c l e s c r i p t i v e  n a r r e r t i o n  a n d  t a b u l a r

da ta  conc .ern ing  qu : rn t . i ' t y  anr l  q t ra l i - t y  o f  the  var ious  sur face

u a t e r s  ( * . g . ,  r n i l . c s  o f  s t r - ' t : e r m  a s  c l a s s i f j . e d  b y  r h e  s t a t e  r s a t ' e r

p l . a r r  t . o  i n c l r r d e  s t r e ; r r n  v e 1 - o c i t y ,  g r a d i e n t  w i d t h ,  d e p t h ,  p o o l -

r i f f l e  r a t i o ,  s u b s t r a t a  t ) ' p e ,  a c r e s  o f  f  l a t  w a t e r  a n d  s u r f a c e

u a t e r  i n f o r r u a t i o n  r e q u i r e d  f o r  S I ' I C ,  P a r t  7 7 9 . 1 6 ) .  I ' J a t e r  s o u r c e s

and un iq r re  hab i ta  ts  a r :e  c : i - i  t i  ca l  to  the  s t r rv iva  I  o f  many f  o rns

o f  w i 1 d l i f e

I t  i s  p robab le  t t ra t  th is  i . f . . , rh " t ion  wou ld  have to  be  secured t l r rough a  land

a a n a g e m e n t  a g e n c y ,  S t a t e  D e p a r t r o e n t  o f -  H e a l t h  ( B u r e a u  o f  W a t e r  Q u a l i t y )  o r

a  q u a l . i f i e d ,  p r i v a t e  c o n s u l t a n t .

F ish  or  l . l i l d l i fe  S tud ies

A . Aquati .c Hi ldl i fe

1 . Maerophytes studies arc not recommended '

2 ,  Macro inver tebrates s tudies are not  recof f inended.

3.  F ish -  sLudies are not  recor iu t rended '

B . Ter res  t r ia l  l . f i  l d l i fe

L Wtkllife habitat types -- within Soutleastern Utah there are tr.'e lve basic

wi l i l l i fe  habi ta t  types ( r ipar ian and wet land,  deser t  scrub '  pasture and

f ie l i ls ,  urbaa or  parks, ,c l i f fs  and ta lLus,  sagebrush,  aspen forest ,  pon-

derosa forest ,  park lancfan<l  spruce- f i r  forest ) .  These wi ld l i fe  habi ta ts

are approPr iate ly  locate i l  v i th in  the cokl  deser t  (upper  Sonoran l i fe  zoae) ,
s,rbroniane (Transition f.ife zone) and montane (canadian, llrrdsonian and A1-
p ine l i fe  zones)  ecologica l  associat ions '  The appl icant  shoul -d i ' lent t fy

these envi rons as they re late to  the mine p lan and adjacent  areqs.

LIe t lanr l  and r i i r ; r r i .an  ha t ' , i ta ts  wh ic t r  i l re  nor :u ra I - l y  assoc j -a ted  r+ i t i r  t l ra inage

b o t t o i n s  ( e p h e n r e r a l  o r  i n t . e r r n i t t e n t ) ,  o r  p e r e r r n t a l  s L r e a m s  ( S i ' l C  7 0 0 . 5  a n d

Ul - lC  7( )0 .5 )  ,  secrps  and sp  r . - i  nE,s  w i  th in  the  npPer  Sc ,nor r t r l  r  T ran .s i t ion  ar rd

Canad ian  l i f  e  zor res  ; t re  r . ' ; : r r l , .ed '  : r r :  bc : i -ng  o f  c r i . t i . ca l  va l .ue  to  a l  l .  w i1d l .  i  f  e .

C l  i f  f  s  a n d  t h e i r  i r s r j o c  i  a t e d  t a l l u s  ; r r e a s  t h a t  l  i e  w i  t l r i n  t h e  u p P e r  S o n o r a n

a n d  T r a n s i t i o n  l i f e  Z C r n r : r s  a 1 ' e  r a n l : e d  e s  t r u i n g  o f  h i g h - p r r i o r i t y  v a l t r e  t o

a l l  w i l d l i f  e ,  I { t r e n  c c - , ; u p ; r r c c l  t c r  a l l  1  o t i r e r  w i - l d . l  j  f  e  l r a b i  t a t s  t h e  a f  o r e -

n e g t i o l e d  s i t r r a t - i o r r s  a r e  c c l n s j d e r e d  t o  r e l ) r e $ t ' r r t  r r t t i r ; r r t :  h ; r i ' i t a t  A ' ; s o c i A - ;

1  i  r " , ' :  .

3 .
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RiPar . ian  anc ' l  r ' re t lanr l  . ' i r i - : i lS  a re  i r igh ly  1 - , roduc t ive  in  te rnrs  o f  l re rbag,e
proc l t rc ' .ec l  a r rc l  t l se  t ry  u i . I c i l i fe  as  co inparc rd  to  sur round ing  areas .  E i : -
p e r i e n c e  h a s  s h o w r r  t i r a t  a s  n u c h  a s  7 0  p e r c e n t  o f  a  l - o c a l  w i l d l i f e
p o p u l a t i o n  a r e  d c : p e r r r : l e i r t  u p o n  r i p ; r r i a n  z o n e s .  C l i f f s  a n d  t a 1 1 u s  a r e
o f  s p e c l - a l  i r n p o r t a n c e  t o  m a n y  h i g h  i n t e r e s t  w i l r l l i f e .  T h e s e  u n l g u e
l ra i rL ta t  types  must  be  j .dent i . f ied  in  the  permt t  app l i ca t ion  and pro-
t e c t e d  d u e  t o  t h e i r  h i g h  v a l u e  f o r  a l l  w l I d 1 i f e .

Q u a r r t i t a t i v e  ( a c r e a g e )  a n d  q u a l i t a t i v e r  ( c o n d j - t j . o n ,  s u c c e s s i o n a l  s t a g e
a n d  t r e n d )  c l a t a  c o n c e r n i n g  t h e  w i l d l j . f e  h a b i t ; r t s  i r r  e a c h  e c o l o g i c a l
assoc iaa t " l ._shou ld  be  inc luded as  parE o f  the  n ine  permi t  app l - iea t ion .

A inph i .b ians  a l l  amph ib ians  i -n  the  s ta te  o f  Utah  are  pro tec ted ;  there-
f o r e ,  d a t a  f r o m  l o w , 1 r : v e l s  o f  s i u d y  - f o r  a n p l r i b i . a n s  i n h a b i - t i n g  t t r e  r n i n e
plan an<l  ad-! ; rcent arn: ls are recorf f i len<Iecl  to be j . r rc l .ucled r^r i th the appl i -
c a t i o n  f  o r  t h i s  r n i n e -  p r o j e c . t .  C u r r e n t l y ,  n o  s p e c i e s  o f  a r n p h i b i a n  a r e
r e c o g n i z c - - c l  a s  b e . i n g  o f  h i g l r  i r r i e : r e s t  t o  t h e .  s t a t e  o f  U t a h  a n d  i n h a b i t -
i n g  t h e  i r r o j e c t  a r e a .  T h , - r s ,  h i g h  l e v e 1  s t t r d i e s  o f  a n p h i b i a n s  n e e d  n o t
be  cons ide- red

2 .

3 . R e p t i l e s  a l l  r e : p t i l . r : : - ;  i n  t h e
d a t a  f r o i n  l o w  l e - v e 1 s  o f  s t u r i y
adj  ac.ent areas are reco:: ! - i3;rded
t h i s  n i n e  p r o j e c t .  C u r r e n t l 1 i
o f  r e p t i l e  r e c o A i r i z : e d  a s  b e i n g
i n h a b j - t s  t h e  p r o j e c t  a r e ; r .  l t
n i f : l can t l . y  impact  t l r t s  spec ie
h i g h  l e v e l  s t u d i e s  n e e d  n o t  L r e

s t a t e  o f  t l t a h  a r e  p r o t e c t e d ;  t l r e r e f o r e ,

f  o r  repr i - les  inhab i  t ing  the  mine  p lan  and

to  be  r ' .nc luded ru i th  the  arpp l i ca t . ion  fo r

t h e  U t a h  m i l k  s n a k e  i s  t h e  o n l y  s p e c i e s

o f  h igh  in te res t  to  the  s ta te  o f  Utah  t :ha t

i s  n o t  b e l i e v e d  t h a t  t h e  p r o j e c t  w i l l  s i B -

or  i t s  l r igh  va lue  hab i  ta t  use  areas ,  thus ,

cons i .d  c red  o

L o w  l e v e l -  s t u d i e s  s h o r r l C  i d e n i i f  y  p o t e n t i a l  o c c u r r e n c e ,  r e l a t i v e  a b u n -
d a n c e ,  s t a t u s ,  p o p u l a t i o n  t r e n d  a n d  p r e f e r r e d  h a b i t a t  u s e  a * e a s  f o r  a l l -
aropbibians and rept i le.s inhabi t ing the rnine plan and de,signated adj  acent
areas .  Such s tud ies  concern ing  aurph ib ians  and rep  t i les  have 

'a l - ready  
been

comple ted  and are  ava i l .ab1e f  rom Utah t  s  D iv is ion  o f  Wi ldL i fe  Resources
S o u t l r e a s E e r n  R e g i o n a l  O f  f  i c e  i r r  P r i c e ,  U t a h r

B i r d s  a l l  b i r d s  t u  L t r e  s r a t e  o f  U t a h  a r e  p r o i e c t e d ;  t h e r e f o r e ,  d a t a
f  rorn t  he 1ow level  s of  study f  or  avi . f  ; . runa inhabi t ing the mi.ne plan and
ad jacent  a reas  ar -e  reco i : i inenc led  to  be  j .nc luded w i t i r  the  app l icaE ion  fo r
th is  tq i -ne  p fo j  ec i  .  Lor ,  leve l  s  tud ic :s  shor r ld  i c len t i f  y  po ten t ia l  occur -
r e n c e ,  s € r E r s o l l  o f  u f i e - ,  r e . l a t i v e  a b u r i d a n c e ,  s t a t u s  p o p u l a t i o n  t r e n d  a n C
pre fer red  hab i ta t  use  are-as  fo r  a ] -1  b i rds  inhab i t ing  the  mine  p lan  and
d e s i g n a t e d  a d j a e e n t  a r e ; - r s ,  T h e : s e :  s L r r c l i e s  l r a v e  a l r e a d y  b e e n  c o m p l e t e d
a n d  i l r e  a v a i l a b l e  f r : o r n  U t a h r s  D i v i s i o n  o f  l f i l d l - i f e  R e s o u r c e s  S o u t h e a s E e r u
R e g i o n a l  O f f i c e  i n  P r . i c e ,  t i t a h .

An in lensive survey- to be 1>r 'ov. ided by the appl . icani :  for  breeding cagles,  c l i . f f
nes i ing fa lcons,  fer rugi .norrs  h: ] : . :kr ;  and "h igh pr  ior i ty"  l rab i ta ts- -43 OFR 3461.1
(n- l ) - - for  other  b i rds t lur t  hav i - ,  h i  ! ;h  federa l  i .n tcrest -  is  r -e r :c : r :nen d ed .  The
aforet , rent ioned ra i , lLors arc cxt rc i te fy  sr . :ns i . t ive to  ut i t r l t  $  d i .s ; turbatnces.  ' l 'here

e; : is ts  a 1: ick of  s j -gr . r i f  ic ; r r r t  . : , j  tc  c : rec: i f ic  1 :nowl .cdge of  aer ies r rnd other  "h i1 ih
pr ior i ty ' l  ha ' t r i . ta ts  for  sr r l ;nur l r r  on t :he ro i .ne pro ject  area,  Such a survey worr ld
rePresent a high leve1 of st-udy anC orrly nee<ls t.o }e condrrcteil lrj.fl i in a g:S--B!1-

S=SJ:1 . l , t t - fP_: l  _P] :1In_9d. .  sr t r face r l  cve l ,g i l rn , :  n t  s  and act iv i ty  centcrs.  The resul ts
o f  s u c h - t u d y  : r l r o u l d  b e  i n c  l r r d . ' d  l . ' i f h  , h e  : r p p l  i , ; r t  i r r r r  f , , r  a  i a i r r i n l  p e r r o i t .

4 .
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I f  such surveys have a l ready been cornpleted,  the Div is lon requests an oppor-
tunity to revLew this vork in -order to make a deteroination of its adeguacy.

Htgh leveI studies relatsive to .use of habltats on the mine p1-aa and ileslgnateti
adjacent areas by Lrigratory and upland game bLrds, federatrIy llsteil endangered
specles of avlfauna and potentLal use by rni.gratory.bi,rds having high federal in-
terest  j :n  the Uintah-Sou fh ' ,Jes ter .n.  Utah coal  . leas ing region should be inc luded
l t i th  the appl icat ion for  a n in ing permi t ,  Srrch studies are bngo: i .ng or  have
been completed and are avai lab le f rom Ut ; rhrs Div ls ion of  Wi ld l i fe  Resources
Southeastern Regional  Of f tce in  Pr ice,  Utah.

lio other high lcvel studies ot'i r"corr.r,ded fcrr avifauna-

l l aurmals '  -  i t  i s  reco i : i r -oended tha t  da ta .  f ro ro  low Leve ls  o f  s tudy  fo r
rnaminals 5-nhatr i t ing the-.rnine 1r1an :rnd adj : rcent areas l - re i r rc luded l t i th
t h e  a p p l i . c a t i o n  f o r  t h i s  m i - n e  p r o j e c t .  L o r +  I e v e l  s t u r l i e s  s h o u 1 d  i d e n -
t i f y  po ien t ia l  hab i ta f  u .se  ; i reas  {o r  a : l  1  rna inm; l l s  in l lab i t ing  the  rn ine
p l a n  a n d  d e s i g n a t e d  a d j a c c n t  a r e a s ,  T i r c r s e  s t u d i e s  

' l r l r v e  
a l r e a d y  b e e n

c o n p l e t e d  a n d  a r e  a v a i l a b l e  f  r o m  l J t a t r r s  D i v i s i o n  o f  l ' l i l d l i f e  R e s o u r c e s
S o u t h e a s t e r n  R e g i o n a l  -  O f  f  i c e  i n  P r i c e ,  L I t a h .

t rdd i t ional ly ,  h igh 1eve1 studr ' .9s re lat ive to  use of  habi ta ts  on the mine p lan.-aod
designated adjacent  ereas by p i 'o tected specics and federa l ly  f . is ted endangered
species of uaamals should be includecl nith the appl.ication for a mining perrnlt.
Such studies are ongoing or have bgen completed and .are availabl-e frorn Utahts
Div is ion of  Wi ld l i fe  Resoufces .Regional  Of f ice in  Pr ice,  UEah.

l io  other  h igh Ievel  s tudies are recomnended for  mamrnals s ince h igh in tcrest  sPecies
of  l in i ted d is t r ibut ion wi l l  not .  be severe ly  i t r ipacEed by the n in ing.  pro ject .

6. Consultation Requiretl for the Presence of Threatened or En<iangered SPecies-
it is reconrnencled thaE the :rpplicant anil the Division of OiI, Gas and
Ilinlng contact the UiS. Fish and Wildl.tfe Service for consuLtation re-

- quired to deterrnine the presence or non-presence of threatened or endau-
gered b iot ic  specles on the pro ject .

Tirank you for an opportunj.ty to provi<le lnput j.nto chis area of concern.

Si -ncer

5 .

Y ,

Sohn L ivesay ,

A

,/./ ./

Superv. i-sor
RegionSorr theastern

I )a r re11 l i i sh
C l a r k  J o h n s o n
Leon Berggren
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