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83 NORTHWBST SCIENCE

A HISTORY OF RANGE USE AND ITS RELATION TO
SOIL AND WATER LOSSES ON THE WALLA WALLA
RIVER WATERSHED, WASHINGTON AND OREGON

BY R. R. HUMPHREY

Associate Range Conservationlst, Soil Conservation Service, Pacific Coast Region,

Kennewick, Washington
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The plesent  concl i t ion of  any u 'ater-

shed ref lects the land-use pract ices t l tat

have becn employed on that  watershed

throughout i ts  h istory.  Except in in-

s ' , ances  o f  seve le  ea r l y  m i suse ,  r ecen t
p r a e t . i c e s  w i l l  l e a v e  a  g r e a t e r . i m p r e s s

than ear l ier  ones.  Recommendat ions of

the most desirable type of  land use,
whether pr imar i ly  to improve the eco-

nomic condi t ion of  the residents on the

watershed or in the community,  or  to

reduce excessive soi l  and u 'ater  losses
in order to prevent local  or  downstream

flood or  s i l tat ion damage, or  for  what-

ever purpose,  r , l , i l l  be more adequate i f
based on a thorough knowledge of  the
causes bacl< of  the dcter iorated corrdi -
t l on .

The  W;  l l a  \Ta l l e  R i ve r  and  i t s  t r i bu -

t a r i es  r i s s  on  t he  no r t h r vcs te r l v  f ac i ng
slopes oi  the Rlue Mountain-q i r r  .south-

eas te rn  Wesh inq to l - r  and  no r t he ' r s t s l n
Oregon .  r nd  f l ou '  i n  a  wes le r l J  d i r ec -
t i o n  a e r o s r  r  r r r l l i n f l  n l a i n  t o  e n t c r ' l l r o

Co lu rnb ia  R i ve r  nea r  Wa l l u i a .  Wash -
i n n l o n  3 1 2  m i l p s  l ) n s t r e a m  l r o m  i t s

mouth.  The rvatershed covers most of
Wa l l a  Wa l l a  and  Co iumb ia  Coun i i es  i n

W a s h i n q t o n ,  a n d  p a l t  o f  U m r t i l l : r  a n c l
! \ 'a l iorva Cor:nt ies in Ot 'egon. I t  is

about { i0 mi les lon.q f r r t tn east  to west

and  50  m i l es  . " v i de  f r om no r t h  t o  sou th .

and contains appror: im:te ly 1.7f15 square

m i l es .
Vecetat ion Pr ior  To White Set t lement

Unt i i  as late as 1860 t l - re soi ls  rvere

rvel l  s tabi l ized by the nat ive vegeta-

l i on :  t imbe r  and  b rush  i n t e rm ixed  w i t h
p rass  and  u ' eeds  on  t he  B lue  Moun ta i ns .

bunch and assoc. iated grasses (Asropy-

rr'ron spicatum. Poa secunda, and

Fertuca idahoensis for  the most part )

cn the rc l l ins h i1 ls of  the middle and

Iower rvatershed, and wi ld rye (Elymus

conclcrsatus) and sagebrush (Artemisla

tr identata)  in the val lcys.  Pr ior  to es-
tabl ishment o{  the Whitman Mission in
1S (13 ,  t he  g rass - cove red  h i l l s  we re  as -

sumcd to have l imi ted agr icul tural  pos-

s ib i l i t ies,  grazing being the on)y use for

which they were bel ieved adapted.  The
comparat ive)y restr ic tcd val ley areas,
e\ /en,  were rated far  below their  t rue
p roduc t i v i t y .

Original Grazing by Game Animals

So lar  as l inov 'n,  none of  thc Wa] la
Wal la River r , i ,atershed area was grazed

hea r . ' i i y  p r i o l  t o  abou t  1860 .  Game  an i -
mais--antelope,  deer,  and elk-roamed
over the area,  but  because of  predators,

1 l 'o i lably r : r re ly became suf f ic ient ly
nume l ' ous  t o  ovc rg r i l ze  t he  range .
B u l f e l o .  i r l l h u u g l i  l l r n g i n g  e a s t  f r o m
r,vestern l \ {ontana to the At lant ic
Occ ; rn .  { 2 .  1 i  r '  s - , e rn  t r )  have  occu r red
on l y  ocs i l s i u r r a l l y  on  t he  a rea  d ra i ned
!rv thc Wal l : r  \ \ ra l la River or  i ts  t r ibu-
t i l  f I e s .

Int roduct iorr  of  I lorses

Florses were appafent ly  f i rs t  int ro-

c i uced  i n t o  t he  reg ion  abou t  1730  (S t .

Santa Fe,  Nerv Mexico,  seems to have

been  t he  cen te r  o f  d i s t i i bu t i on  f o r  t hese ,

as  we l l  as  f o r  mos t .  o r  a l l ,  o f  t he  ho rses

r r f  l he  u  es t . e l n  p l a i ns .  I n  sp i t e  o f  t he

l t razing by these Indir rn horses,  there

is no inci icut ion that  the range suf fercd
f r n m  r r l e l o r n ' i n r  r r n i i l  t l t e  i n t r o d u c t i o n

c f  l a rge  numbers  c f  ca t t l e ,  sheep  and

d ra f t  ho r ses  ove r  a  hund red  yea rs

la ter .
Expansion of the Live.;tock Industry

A t reaty wi lh the Indians in 1859 as-

sured lvould-be set t lers of  comparat ive

sa fe t y ,  and  i n i t i a t ed  an  e ra  o f  r ap id

expansion and set t lement.  The stock-

f ;  i s ' ng  n^ss i b i l i t j e .  . f  t he  s rass - cove red

h i l l s  we ie  beg inn ing  t o  be  recogn i zed

l  N i l m b c I s  i i l  p r I o n t h r s l s  r o f e r  t o  b i b -

l ' . , ? r i r l t h ]  r r t  c l r r s r ' { , f  t h i s  r t r t i ( ' l e .

0u t

a t i

dr i r

fa l l

ha r r
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and by the end oI  1Si ' i1)  -scat tered ranches
were establ ished in the northern foot-
h i l l s  o f  t he  B lue  Moun ta i ns  and  up  t he
Touche t  R i ve r  as  f a r  as  t he  p resen t  s l l e
o l  D a y t o n .  T h e  d r s c o r c l y  r : l  g o l d  a n d
other minerals in ldaho, castern C)re-
gon,  and elsewhere fur ther st imulated
set t lement and provided a market  f<-rr '
d isposal  of  l . ivestock and other agr icul -
tural  products.  Up to th is t ime there
were few sheep or beef  cat t le in the
area,  most  of  the cat t le being mi lch
cows o.r  oxen,  and the sheep consist ing
of  smal l  farm f locks for  local  or  do-
mest lc use.

I n  t he  summer  and  f a l l  o f  1861 ,  ho rv -
ever,  large numbers of  l :oth sheep and
catt le were dr iven into eastern Oregon
and Washington f  rom the Wi l lamette
Val ley.  The winter  of  1861 ' 'as one of
the most severe ever recorded in the
Pac i f  i c  No r t h r ves t ,  and  a lmos t  w iped

In  18 { j 4  abou t  6 ,000  sheep  we re  d r i ven
in to  t he  Wa l l a  Wa l l a  a rea ,  and  i t  i s
lecorded that  by the winter  of  1865-66
: l uo .U { }0  sheep  we re  be ing  w in te red
there.  At  th is t ime, however,  cat t le
were in greater  iocal  demand than
sheep, and the number of  cat t le ra ised
rn the county f i rs t  approximated the
peal i  they ul t imately reached in 1900
i f ig.  l ) .  Extensive shipments to east-
ern markets began about 1875. Pr ices
were Iow, hou,ever,  and cont inued so
unt i l  the severe winter  of  1880-81
u'h ich k i l ied of I  about 50 per cent  of
the cat t le in eastern Washington and
Oregon  ( l ? ) .  S i nce  t ha t  t ime  t he  num-
ber of  cat t le . in the county.  though sub-
i ec t  t o  m ino r  f l u c tua t i ons ,  has  t ended
to remain mol 'e o l '  less constant .

The numbers of  sheep, which essen-
t i a l l y  pa ra l l e l ed  t hose  o f  ca t t l e  un t i l
l S f l { 1 ,  i n c r ce tqed  much  more  rap id l y  un -

out these lather speculat ive attempts
at l ivesock raising. Out of 4, i)(tO sheep
driven into the Yakima country that
fal l  oniy 45 were al ive by spring-
Cr t t le  and horses ,  I i kewise ,  were  very
hard hit ,  and the total monetary value
of stock lost in the country around
Walla Walla was esimated at about
$ 1 0 , 0 0 0 , 0 0 0  ( 6 , 1 2 ) .  I n  s p i t e  o f  t h i s  s e v e r e
setback, however, the movement of
s tock .  bo th  ca t t le  and sheep.  in to  eas t -
c|n Oregon and Washington continued.

t i l  1900 ( f ig .  1 ) .  Whereas  i . r ' r r r0  t f ru . "
were less than twice as many sheep
than catt le, in 1900 there were more
than four t imes as many. A superiori ty
in sheep numbers, though a little less
than this, has continued down to the
time of the latest avai lable records in
1 9 4 0 .

Development of Dry-Land Wheat
Raising

Up to 1863 smal l  grains,  wheat,  oats.
, ' n r l  i , r r l n v  r u o r a  r o i c o d  n n l r r  i n  t h e

U . l ' | L J u | J ! u v l l / J
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f lood pla ins border ing the stream
courses.  In the la l l  of  1863, a farmer
by the name of  Andrew Ki lgore sowed
6t acres of  rvheat on the upland near
Vr 'eston and the fo l lowing summer
threshed an a\rerage of  35 bushels to
the acre l rom his smal l  p lot  ( ,1.1.  The
news-and the pract ice-spread rap-
id ly,  unt i l  in  18{ j? the wheat ra ised near
the Blue Mountains exceeded the de-
mand, and by the ear ly sevent ies
V/aI Ia Wal la,  Wasco, and Umat i l la
Count ies were coming to be known as
' ' one  

o f  t he  wo r l d ' s  g r ca t  g t . ana r i es . ' '
There was a consistent  increase in the
abreage oI  land devoted to wheat ra is-
ing which reache:d i ts  peak in 1910. The
lecords for  1() : : |5 showed a moderate
decrease.

Bffect of Wheat Raising on Horse
Numbers

With the development of  wheat ra is-
i nq  t he  need  f o r  d ra f t  ho r ses  i nc l eased .
and the nunbcr of  horses in Wal ia
Wa l l a  Coun ty  i nc reased  I f om  1 ,0?0  i n
I 3 6 { l  t o  l ; } . 6 2 5  i n  ' 1 9 ( \ 0  ( 2 0 ,  2 2 ) .  T h e r e
w-e le  s t i l l  e ssen t i a l l y  t h i s  many  i u  1920 ,
bu t  f i f t esn  yca :  s  l a t e r  t he  devc lopmen t
o l  po \ . v€ r  f  , r ' n - r i ug  h rd  cu t  t h i s  f i gu re
a l m o s t  i n  h . l f ,  ( ; . 0 : 1 7  a n i m a l s  b e i n e  r e -
corded f  r r -  1f j  i . l .  Dur ing the i - r ther-
lcng per ' :nds rvhen t l icse horses r . , , 'er .e
no t  i n  us :  i b r v  we re  g razed  on  t he
s tubb le  i i : l d s  and  on  t he  ad iacen t
| ange  l i r nds .  I n  l f ) 04 ,  15 .000  ho rses  we re
orazino- the area proposed for the
V, 'enaha Nat ional  Forest ,  and were
conr:entrated 1or the rnost  part  on the
f o n 1 6 i 1 1 .  a r e a  h . l o \ , ! , t h e  t i m b e r  ( 1 0 ) .
l l eavy  use  s im i l l r l  t o  t h i s  con t i nued  f o l
n i l ny  yea rs  and  mus t  have  p l ayed  an
importnnt  part  in contr ibut ing to de-
ter iorat ion of  the range. Present For-
est  Serrr ice pol . icv now permits no
horses on open lange on the Umat i l la
Na t i ona l  Fo res t .

Overgrazing and I ts  Ef fect  On the
Plant Cover

On a basis of  present range use by
cal t le and sheen, the degree to which
thes - .  an ima l s  u t i l i ze  ava i l ab l e  f e rd .
af  d the condi t ion of  the range, i t  seems
p robab le  t ha t  t he  g raz i ng  l ands  o f  f l r e
u 'atershed have been subjected to some

NOlt'.t'l-{ \lrlisl' ScIDNCE

degree of  overgrazing s ince about 1g?F,
a per iod of  t i i  years.  Moreover,  grazing
use has tended to become heavier ,
rather than l ighter ,  dur ing th is t ime.
This is  indicated by the fact  that  de_
velopment of  u.heat  ra is ing has consist_
ent ly  removed more and more of  the
na t l v c  g rass l ands  f r om g raz i ng  use .
rvhi le the numbers of  cat i le have re_
mained essent ia l ly  constant  and those
of sheep have increased.

This consistent  overuse.of  the nat ive
forage is  evident  everywhere on the
water.shcd except in inaccessib le areas
and areas so far  removed f rom water
that  they receive l i t t le  grazing.  In
many places the or ig inal  grasses have
disappeared and have been replaced by
annual  -qrasses,  dorvny chess (Bromus
l , r 'c torum) lor  the most part .

AJ I  c l eg rees  o f  de te r i o ra t i on  f r om the
clrq inal  vegetat ive cover occur.  Lo_
cal ly .  largely otr  r idge-tops of  the upper
r ; r lershed, e i ther no veget: l t ion (and in
malry c i tses no topsoi l  )  no\ ' . r  remi i ins,  or
l :  s ca t t e l ed  - s t a r rd  o f  u ' eeds  and . l oca l
r c  mnan ts  o l  g rass  f  o rm  an  i ne f f ec t i ve
"co r r€ r "  t ha ' "  has  l i t t l e r . r  no  con t ro l
oVe r  a^ce le r l r t ed  s ^o i l  l o ss  and  wa te r
I t r s s .  The  o l i q j n  o f  t hese  ' no re  o r  l ess
unvcge . ' l r i cd  I  i dqes  has  g i v : n  r i se  t o
much  specu ia t i ( ' n .  op i n i on  be ing  d i _
v i d :d  as  t o  u ,h , . t he r  t hcy  an teda te
heavy  g l az i ng  on  t he  f o rgs f  nps35 .6a
heve  resu l t ed  f r om heavy  )oca l  g raz i ng
and  e r cess i r r e  t r amp l i ne .  The  t en ta t i ve
co r r r l us i on  reached  i n  t h i s  s t udy  i s  t ha t
r . r ' i1h a fe* '  exccpt ions these r idqes were
p r o b a b l y ' a t  c n e  t i m e  c o v e r e d  e i t h e r
l v i t h  a  r a the r  heavv  s t : r d  o f  g rasses
imos;t l ] ,  Agropyron spieatum and poa

secunda) intermixed rv i th some weeds.
or  wi th a more open stand of  bunch
grass wi th a larger percentage of
r*eeds.  These conclusions are based on
l l r e  f o l l ow ing  ev i dence :  ( 1  r  ea r l y  de -
sc l i p t i ons  o f  t he  a rea ;  ( l  i  s c ; r t t e red
remnants of  a good grass cover on local
a reas ;  ( 3 )  r e l i c t  a reas  t ha t  s t i l l  supDor t
excel lent  stands of  Agropyron spicatum
and Poa srcrrnda.

National Forest Areas
B] '  1900 j t  was rather general ly  rec-

ogrr izcd that  much of  the forested range
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was in poor condi t ion as a resul t  of
overgrazing and improper seasonal  use.
There is  l i t t le  l ikel ihood, however,  that
any immediate act ion would have been
taken  t o  r emedy  t he  s i t ua t i on  had  i t
no t  been  f o r  t he  c rea t i on  o f  t he  l o res i
reserves.  In 1905 the Wenaha Forest
Reserve was set  aside by president ia l

proclamat ion (13).  T 'h is or ig inal  re,

serve included that  port ion of  the pres-

ent  Umat i l la  Nat ional  Forest  now in-
c luded wi th in the Wal la Wal ia water-
shed. Pr ior  to 1905 the forest  lands
were  c l cassed  as  pub l i c  l ange ,  and  we re
subject  to a l l  the abuses of  ear ly and
5s2vy grazing that  might  be expected

in a region where summer range was at

L premlum.

The  f i r s t  adm in i - s t r a t i ve  ac t  o f  t he

Fo res t  Se rv i ce  was  t o  subd i v i de  t he
Io res t  i n t o  a l l o tmen ts  based  on  p r i c r -

l lse.  Reduct ions in the numbers of

sheep and cat t le permit ted have been

15,()0{l  horses were grazing the reserve
i i lea  in  1904 (10 . ) .  Bo th  ca t t le  and
ht.rrses were confined largely to the
l 'oothi l l  slopes of the mountains, seldom
grazing the higher timbered country.
Sheep, on the other hand, spent the
summer months in the timber, grazing
the foothi l ls en route to and from the
c l t m m p r  f t n d p

Figure 2,  which shows the number of
cat t le and horses,  and of  sheep grazed
on the area now included wi th in the
Umat i l la  Nat ional  Forest ,  indicates the
reduct ion that  the at tempt to reach the
correct  carry ing capaci ty has necessi-
ated.  The increase in the numbers
glazed f rom 1912 to Lf l l8  ref iects the
pressure for  beef  and other l ivestock
ploducts dur ing the f i rs t  Wor ld War,
rather than any increase in the range
carry ing capaci ty dur ing th is per iod.

An almost  record drought in 1911 fo l -
l o r ved  i n  1  91  2  by  one  o f  t he  we t t es t

practical ly continuous since the f irst
w o r l d  w a r  ( f i g . 2 ) .  D r o u g h t  a n d  i n -
creasing use by big game, however, have
prevented these reductions in use being
ful ly effect ive in range restoration. A
vegetal survey was made in 1913 to
provide information on tbe vegetal
types of the natlonal forest area (24).
Yearly range condit ion and uti l izat ion
estimates have been depended upon to
determine the grazing capacity of the
f ederal ly-ou'ned lands of the water-
shed.

About 200,000 sheep, 40.000 catt le, and

years in the history of the watershed
nay have given added init ial  impetus
to this increase.

Clozure of Mill Creek Watershed
To Graaing

Following agitat ion for a number of
years by residents of Waiia Walla, the
MilI  Creek drainage basin (source of
the Walla Walla municipal water sup-
ply.r was closed to al l  grazing in 1925.
This had been preceded for a number
oi years by grazing restr ict ions, par-
t icuiarly affect ing sheep, that had
l ightened the grazing load on this por-
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t ion of  thc watershed more rapid ly
t han  on  t l r e  r ema inde f  c f  t he  na t i ona l
i o l es t .  Du r rng  t he  l 5  yea rs  t ha t  have
elapsed s ince 1925 the Mi l l  Creel< arerr
h a s  h a d  n o  g r ; r z i n g  b y  d  ' m c s t i c  s l o c l < .
P reda to r s  have  bcen  ra the l  cons i s t en i l y
t r apped  o r  hun tec l ,  u , i r i l e  dcc r  and  e l l <
have increascd unchecl<ed.  As a resul t
the more or  less natur-a l  i :a lance h:rs
becn  upsc t .  l nd  t hc  g taz j ng  p ressu re  by
game  an ima l s  has  i nc r cased  un t i l  much
of the w:r tershed is now overgraz:d.

t he  so i l  d i s l u rbcd  by  1 r ' : rmp l i ng .  and
e ros ion -  -wh i ch  t empo ra r i l y  had  be -
come  l a r -ge l y  s t ab i l i zed  i s  aga in  i r c -
t i ve .  Po l l u t i on  r ; f  t he  Wa l l a  Wa l l a  c i i y
wa te r  supp l y  s im i l a r  t o  t ha t  occu r r i ng

i n  t h e  s u m m e r  o f  I 9 4 0  c u n  b e  e x p e c l e c l

to recur rv i th increasing t requency in

t hc  immed ie l e  f u tu re  i I  s t eps  u l ' e  n ( ) t
t a l <en  t o  r educe  t he  na tu ra i  yea r l y  i r r -

c rease  o f  game  an ima l s .

Effect of Fires

F i r e s  h a v e  p l a y e d  t h e i l  p a r t  i n  d c -
t e rm in i ng  t he  t ype  o f  vege ta t i on  ab le
to  t h r i v c  o i l  t he  h i g i r e r  t i r nbc t . r . d  po r ' -

t ion of  the u.aershed as wel l  as on the
gr l rssed ;u-eas bclor . r ' .  F i r r . -s occurred
la the r  f r cquen t l y  even  p r i o r  t o  r vh i l e
set t lement.  : rnd as the) '  burned ajmost
o r  en t i r e l y  unchec l<ed ,  t hey  we re  o l t en
la rge  and  cx i r :me l y  des t ruc l i ve .  Run -
o fL  f r nm bu ln t ' d  t jmbe r  l ands  rn  p r r -

t i cu l a r .  mus t  have  been  heavy  f o r  a
few years {o l lowing these { i res.  On the
g rz r ssed  a reas .  on  t he  o the r  hand ,  mos t
o f  1he  g rass  spec ies  r , r , ' e re  f i r e -endu r i ng

and recovcred rapid ly.  so that  excessive
soi l  and water loss;es soon leturned to
no rma l .  I n  add i t i on .  t he  g rass  f i r es
we re  o f  sho r t  du ra t i on  and  d i d  no t  bu rn
the  o rgan i c  ma t t e r  ou t  o f  t he  so i l  as
completely as did the t imber f l res.

Early Flood.s and Flood Damage

Nat ive vegetat ion alone can rarely
prevent f loods;  i t  can,  however,  exert  a
degree of  contro l  o l 'er  f lood run-of f

| l t  Rt , IOf i  R. t  I 'HY

l .  . 1  l l r a u g l r , . l  .  l r  1 1 r : l J  l l i s t o r ! ' r ' f  t h e
S , ' t t l p m r . r ) t  ; r n d  - , \ F a r i c u l t u r a l  I ) e \ ' \ . 1 -
( , t ) n r , , l t  o t  l l r r r : r t j l l r r  C o u n t l ' .  1 5 5  p D ,
1 . .  S .  F r r r r , s t  S e r v i c , . .  ( r t r s . )

I  B  r i l r r ' ,  V .  J t l i l 6 .  T l r { ,  \ T r r n ) m a l s  n ) r d
l . i l r .  h ' n " s  ( , f  ( ) r e * o i l .  N { , 1 ' t h  . \ n t e )  i -

that  tends to reduce the peaks of  l lash
I loods,  retards their  rate oI  r ise and
Ia l l ,  and  reduccs  t he  amoun t  o f  sed i -
men t  and  deb r i s  t hey  wou ld  o the rw i se
ci .u ry.  Data on ear ly f ioods in the
\ f , 'a l la \Val la rv: r tershed, though some-
vJh i r t  me rge r .  i nd i ca te  t ha t  f l oods  oc -
cu r red  no t  r n f r equen t l y .  G i l be r t  ( 6 )

r€po r t - i  t ha t  on  June  14 ,  1861 ) ,  "A  s to rm
occurrcd of  t ropical  f rerceness,  dur ing
r,vhich zr  waters^pout burst  in the moun-
t : r ins,  and sent  : l  f lood down Cotton-
wocd C;rnyon that  washed away houses
in  t he  va l l c y . ' '

Quo l i t r g  G i l be r t  f u r t he r :  "The  l as t
t h ree  days  o l  Janua ry ,1867 ,  w i t nessed
a f loocl  in Wal l i i  Wal la that  damaged
p rope r t ) '  t o  t he  ex ten t  o I  $18 ,000 .  A
lr , 'arm |a in brought dorvn torrents of
rvater  l rom the mel t ing snow on the
nrountains,  and Mi l l  Creek soon over.-
f lowing i ts  banl<s.  rushed down Alder

Street .  convert ing the lower end of
town into a la l<e.  Many bui id ings
:r l r - rng the creel(  l ine were rvashed away,

and otbers \ \ rere sel ' iously undermined

a r i d  damaged .  The  f l oods  occu r red
r i ea r l y  e l ' e l y  yea r .  bu t  se i dom d id  much
damage or reached uncontrol iabie pro-
po rL i ons .  One .  howeve r ' ,  i n  1875
caus€d  t he  des l l ' u c t i on  o f  cons ide rab le
property.  "

A I t hoL rgh  t he  f  lE ,000  damage  a t t r j b -
uted to the 136? f lood is  much ]ess than
t h a t  r n ( ' u | r e d  d u r i n g  l f l 3 l - 3 3  ( . I 8  I ,  i t
rnust  be kept  in mind that  Wal ia Wal la
in 11167 was l i t t le  more than a country
cr-ossroads,  as Indian depredat ions had
p reven ted  gene ra l  se t t l emen t  o f  t he
sun'ounding terr i tory unt i l  1858.

I t  is  r ; f  in terest  to note that  a i though

{ lood records on he rvntershed date
beck to 186?, none of  the ear ly accounts

rnent ion sediment damage. This does
not const i tute proof  that  such damages
neve r  occu r red .  bu t  i t  does  s t r ong l y  i n -

djcate that  i f  there were such damages

they  wc re  re l a t i ve l y  i ns i gn i f i can t .

c a n  F i r  u l a  N ( , .  5 5 .  I I .  S .  f ) p l ) t .  o f
- { g r .  R u r .  o f  B  o l .  S u r \ ' ( ' } ' .  . t 1 0  p p .
I  l l  u s .

l t .  H r n ,  f o f l ,  H .  H .  1 8 8 6 .  l l i s t o r l '  o f
f ) r f R . [ t  2 v . ,  i l ] U s .  S a n  F r a n c i s c o .

. 1 .  ( l a  )  e \ ' ,  C ' .  I l .  1  J l : 1 .  I l  i s t o r v  o f  O r e -
! ' ' ) , r .  . \ u t h o r ' ' s  " d i t i { ) n .  1 0 1 6  p p .  l l l i l s .
( ' l r i c r r g r r .  P o r . t l ; u t d .  ( ) r ' ( ' g ( ) n .
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" INTERPRETING MoUNTAIN MEADow RANGE

CONDITION BY OBSERVING TREND AND i  t  - /
STAGE OF PLANT SUCCESSION 

.J.

G, D. PICKFORD
Plci f ic  Nr:r thrvest  Fcrcst  and Range Exper imcnt Stat ion,  I 'or t land.  Oregon

Importance of Lleadorv Forage
Moun ta rn  mez tdows  i n  Wash ing ton

and  Oregon  po ten t i : r l l v  a l e  capab le  o f
producing 10 to i  5 t imes more forage
pcr acle th i ln the a ve|agc t  imber-ed
sr lmmer-  range that  is  predominant ,n
t l ,ese States.  The lorage that  is  pro-
duced on meado\4 's ordinar i ly  stays
l ush ' and  g reen  t h roughoUt  t he  sL lmmer
g raz ing  pe r i ud  i n  con l r as t  t o  t he  r jm -
bered summer range forage which usu-
al)y begins to dry in August .  Range
fc rage  i n  a  cu red  s l a te  usua l l y  i s  l ow
in protein.  in calc ium and phosphorus,

ar- .d in v i tamins,  and is  incapable of
ploducing rapid r . l 'e ight  gains rn l ive-
stock.  Al though mounlai l t  meadotv
ac reage  i s  bu i  one  o r  t \ ^ ' o  pe r  cen t
cr f  the tota l  sumrrer range in \4 ' : :shing-
t cn  and  Oregon ,  i t  i s  capab le  o f  1 ; r ' o -

c l t ' r ' i l q  an  impc r ' 1z rn t  amo [ ] n t  o f  sum-
n r l . r  I o rage  t ha t  r s  c r i t i ca l ) 5 ' nceded  t o

l r " oduce  p t  ime  bee f  and  l amb .
Mountain meadow forage is  so at-

t r ' : r c t i r . e  t o  g l az i ng  un ima l s  t ha t .  i f  p re -
r , 'ent i r re measures are not  taken,  the
meadorvs usual ly  support  more than
t l r e i r  sha le  o f  t he  g raz i ng  l oad .  As  a
consequence, range deplet ion has oc-
cut ' red that .  in many instances has re-
dr-rced meadow grazing capaci t ies to or
belo izr '  the ler ,e l  of  the t imbered range.
Th i s  f r r : r ge  p roduc t i on  l oss  some t imes
goes  unno t i ced  because  o f  t he  sma l l
i r r eas  t h : r t  r r | e  i nVo l ved .  I n  o the r  cases ,
i hc  i nLpo r ' ' . : l r ce  o f  t he  l eed  l oss  i s  ao -

l ra l 'ent  and steps at 'e ta l<en to correct
t he  g r i r z i ng  managemen t  so  t ha t  t he
product ion of  meadow forage may be
incre:rsed.  The s i tuat ion wi th respect


