
A t t m w d  ura trr, mpiw of A wrt 0a the #?&tub, alan@?ls, 
and Eodlogy o f  Si!b& - 2 ~  in Bsquoia and E;ings 

p%rske, Orflich w&6 Mw 28, u!@$ Ojk.  -1 w* 
0hmmith in racxm&mm rf,tfr. &a tmsm sf wract Ib. Itk-l0-434-232. 
We have rexi.- WQ mgmt in &tall, and bsUm you trill agree that 
it i s  the prcstlud; of an unwmlly thororySb and ccaqwh~t field 
invwtigatbon. 

A substastfsL clrearmt of tiis@ wlae required by Br. Gharsmith 
to evaluate hie, f i a d  data su18 reach the cam* reaeoned condwions 
w'hich are embodied ;ln the rqmrk .  We fael that this t- and the 
reeuZting d & q  9n receipt of the r%pc~rt have been f u l l y  Justified by 
the Fid  re8ults inrrnw,ah as the va lue of rmrch eaolsglcal research is 
to be w1~8ured by #a tmimwrt of pmferasional WaLing that w e  in to  
it. 

We believe the two sets of comparative photogrsghs, one set 
taken Fn 1m and the other in 199, oapsek for ~ c l v e e r .  The t e x t  
of the report is divisible into two ntlqgor Pielas af inquiry. of 
these sumarises the buslc ecological processes an4 trends that have 
take= place in the pest f ifty years in 6eqwis arnd Bags Canyon 
R&%iollrsP Barks. 3M.s infomatian I s  basic to an interpmt&fon of the 
high country ra well as ts an UnderstaniCIng of the trends fran year t o  
 ear in the various bat& wantry amaw. lktmuuah m y-ou w i l l  be 
arsly-zing this report yamrPalf, it m e  superfluous to offer axtendad 
camnrent on %his mbdsat. &waver, for %ha record, we wuld like to call 
attention to tho evidence retpsatesdly offered i n  *%he =port indicsting 
thst the w o r i t y  of High Olerra barok csuntry neadawe m q f  r d n  
ee~tf)ntiarlly ua&mgeQ for conturiea pravided they are ncJt subjected to 
u m a t d  e - 4  impcter. 
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Aa a ramlt 6f the $stpa& sP QVI)PIISO IWIQUS nteaOII Qf the brok aemtWy 

of trkrqzois am4 IUsgr C- %%&eprprS Pvka u'. 19 a 4#t&asat.8 eon8itlaa. 

atrth4emr a trQ the oactua8- %$.do & vfs-f,Borr t;Du IbPags ga thsla f#  g m -  

gnrurimly b6oQsting rorrrr. Th* prom& repasf f r  +ha trralt of M a* f;o 

rrt;u8y %hem moadovl w i t h  refersnxrr, Oo their dst;csriorrtian an8 rrpsablly in 

aanueokion ribks sxtmawly bper$a& 4ple&ioao atit %o LBe nte at &h the 

dwbriorottfon t r  fnstgasing. 

fn ardur ta Win as rmuo$ inforaation as pasriblo fin regard tm W i r  

cbatta aad ra%e sf change %n *#ir w~okagtt a immy *ALII made through a l l  of the 

prebbm~ &ma8 (U#U ei piw%&& smwern rich terrgecrti tEo tbe pmblbamn of eta- 

*vkwatisn) * Wreemr, fn order 04) 8btai.n a baeis for aoqwrison - 
caws, urerar tfm *~acl  d ~ ~ o t e d  to e x m h i n g  aad mt5n.g a p ~ l b t l e d l y  m u e d  

mead- l i e  k y d  the ordinmy aottnu ~f trlirrel. 

'Phrwgb t b  larger p& of th9 survey the eeerlroh i s  wideme sf chsnga 

end raoba of a- w u  e m m a l y  rsristsd by photographe rhioh aktw a very 

ocmsiderable mzmber of' the ~~~ as they appeared caw ysrrrr rgs. Uetf of 

*eat WM made whwwr o ~ p a  w w  aPrilcble far mxy pQFtleular d m .  Fhs, phst~- 

g r a p h  l a  queotisn ware the sxeelfent anera in the report* by Sumer (1941, 

1947) end by ibwtrona; ( l ~ ) ,  thoee by Wnner serving ar the Btajor reaowae 

boaewe of the rmnoh Larger area they oover. Thoas whish were ur& were re- 

prkrted a d  crppmr in the ,  prssun* &port. 

The msin podion of %he prrs~nrt report is, in a mme, a ruxning aooouat 

of abrervlrtim8, AlthoapSI fn the 6-h for gvidema, of &axgo and rata 

vwiuur naffdaar yielded litble or na*ing, the86 wado$~e are nmnt;iormd d r o .  

Zn t h i a  prtiwn the order in w U a h  the problem areaa are u ~ l i n g s d  oorrerrponds 

wkth that of r prevfously establishe8 order of priorfty of' a t m i o n .  'Phe 

results OF the pmssnt study ahow t l i i s  ssgu.noe is lwgely crormct. 





Little h t a  nw! tiir Fate Menciono; h a y  Bosh 

Slmpson Yeadm 

!'pi,or h t ' n t o  C q m n  

h l b y ,  PoClllrca, m J  ; ivol i t t ion Voadows 

:.rouee Yeadm 

.;impson, Bnu;.i:er t:., am! i,': 1011 lioon Maaciolss 

oqt Uo~mtain  Ucndo\ts I : i i ldamut i i  Yeadm 

J 'ar~.di  so 'In1 l or  

i:mcnt Tsbln 

Jima5ion Mendow on tho Korn 

Ti.rSorlino Jfil.c snc; Crahtrne Modow 

i ? i l '  ,Be, Sou; ' fn Id ,  !*a(! Yl1linn.a ;'eabm8 

: b e h f t ,  S a t l r : ,  Uikohe l l ,  and :;o~a+ki Fork Y e a d m  



Z b  b w k  aomtwy smdwm wgglc IQ verlouo r i tmCiaar r r  en fersr0.d or 

brushy* wm&ixp.s frfrly d w p  elopes, fa -la8 or large, lmd ar (gsafly ixn- 

@line% * p e e  mom or le r r  rumtmdd by o*sn bevy foreat, an flats in oollrg 

or aaaJrsn bb%kms, fn llloel, f i l l e b i n  1- h a b 8  pZbd OB opsa, subalpin, er 

alp- slugpel# aad 'bsaobr, Zn t h ~  gone d forest Wmy ranp from m b u t a  r e p -  

wnhtionr to lwgs, eleon expatoreo & r ir ty  or more acsme, a 1 0  &% oprw, 

h%gheZ' alti$ud+8 tw m y  e X b d  b~0kSZd.y O W r  &W8t fitdefbile df &-US 

Soy osaupp rerri-1 sr ~~cs&b fs~aarpcwted rsfla ampelled of grmlr, ~ a a b m ,  or 

~Utcr. the par-t ltlitwial of Phi& f a  uLllYlst a l l y  of granftia ~r&gfP. Xn 

vet a ~ ~ ( 8 8 e m  the -t af organio =Wr bn the aofls may perhorpo range at 

t5Faca to lkar hi* ae fifty perereat or mme. 

AlW~ouirJn in soatg oam~s it i s  dir'tfcu1.t; t o  w o s W  for the precreme ~f a 

nraridcrrrr in r gS;-n site. th. rimmns are o* q u i t s  evident. ]in any event, 

within the orerall e l b h  simumtanoer of the  tumgrplphy, soil., ond soil 

~rsafrture prw%ds tho essen%tda of the b a l  habitat,  am8 within M e  la-r 

the p r b m y  faotor xtzioh gmernr thdr rxirt-e is the eofl moisture mpply. 

Rcrughly byontl en altitude ~f 7 6 0  fset, .t#ne wUoh the arojority Lle 4 

extend from thamm t o  higher than thu Itreelbe, any mla played by fire in 

aantribwting to %heir orfgin rapidly d M s h e r  in iBqK3ftuwa. 

&mtner (1041) bmribed the ~roadt3wm In H h g m  h q m n  B a t i t m a 1  Park in 

totaro of r~utgs t;grgcro lad utflfsed for t h i s  prarpore the brod  oluei f faat ioa 

into awt msdar8 rood&& -&OW, aad rhorthrir -ador. rnir pouabg be-8 

w well for Sequoia &ticmil Park. wt mmdoa, w the xww iBtplies, m6flrr 

where t h  8~3.1 i s  prevl l i lhg w&, *Ibsereda the s o d a n d  nacrA~a h4 regards RU 

probably belnk; a P o m r  wet, madm &%ah hrr been invaded by foreat. 'Phw 

aptly newt3 shorthair type &a be#% dsrerloped in d fwply restrioted to the 





w r  a l t ; i M a *  I% ibsrs t;h. W'rlbXLns diareajr the w e  eon- 

P W  t o  tks m a  of f'mwtr, ligsc, t:Bsrs Bhfw latergrrdirtg -8 ha# same 

v o - B h l  &Let-- & puctrly ig+a%m roi.1 miskure QfPtr,mmm8, Chi. 

olasifiaation hat. 8cmuwht .o~lo&eul Buts. Another amwcwLarC alurrffi- 

artlon & o m  rrhioh I r  in fi&r .wrr dr a brmd divirioa i a b  4mo w u  or 

oEssorar the raid461cWiatiil ar m o w l ,  .rsd t;he high 3tItgbiaa;l er aubal- 

pfPr rad a1pI-m. By iwplfsatioa in t~rmhm3sogy it ehauld Clks ooapr ime of' 

w r  in all f'aQCOm w i t h  Zasrewhag ril%iW, 

AMhough erral@orlly ragardwl ar g r ~ 8 l m d ,  *e Bbeadsan era bo re- 

f- f~ thib - 8f VU~&CL@B OLily WW a W O * ~  OWUP%* - Under 

urdietw%d, natwv~3 rdbitf- -fcp'tu m w g ~ ~ a y  hrwbaemw sp.aier oft;am 

fi bhbir wmparit208. #-lye W r B  the grass faam of gm&h 

p a t &  - 8 s  and thar vwgvbm%ioa is oaaeezmly eiths~ m fntba- mtxtufs 

Lq w n g  p ~ a p o t t i a ~  ef @rase*, aQljlg08, a& maher, or a varying m d a  af 

m e  OX less p e e  W a  of thdlue plea%*. wually than not, sedges +AEL~ 

t o  prdcstlm*, and in a wet rabdw %hey m y  term nearly all of the sorer. As 

naZied bg @water (I=) me toots of tha r* fonn r e l y  tow sod. 

h oppct.6d %a tke =re d e l i ~ ( 1 . W ~  fibrotus roots of' gtarserr, there of .edges ese 

aoarrar and mnwh tuq$m=. Xn a dnnre stand of the plant s  they m e  a3dPloe 

immtriQafP2g isterra~en, and p3ay a very e f f e ~ t i v e  role in b f n d i q  thtt meadow, 

1% aWoue frost theft. n r y  bfvb~ .d  farms aat41 tmourrmcwia #at 

the m e t d m  hare h6ba various 8soba of @rig&% 'Phs m a t  a-nlJr kncAla ~rterans 

i a  tkragh lakes by the amsrtlat9rs csff-8 produgsd by the dsPgloplstsnt of 

vegetatlern d eonk5sml rimpetrition *ah in t h o  o h q 4  the ioratsr a $ ~ ~ a C i o  

hubitea into a ternatrial one. Otharr haw dwaloped on or along mist or 

lrst st- dqmai%e. Stfll other* hma trfaen wherever drainage by sslatr eanre 

or &her had btwolee l ~ 4 m I . d ~  or wheo rr a result of r U f ' t e  in parition of 

tlre gerund nakbr level seepages developed, They have alas origfxuhd where 

wm$er ortttlmteb0 eb.aditionrr were  minWoed in eaotaanrlations of a d s  and 



*k 8-1 Qlh f%fx &Up#81%0X#, d 1lltdp.0 the t* 

1%- ham ae4aeClaPrs alrs Mrgn u a sermlt rri &ration, 

Wmwaicra lie tha orBraly mqwme sf ~ W ~ t l o n r  in reg&rtioa rar- 

rult* fra~lr irrtacrmstfopr betweu~ pi&# urd t;hrir hrbih%. I% auM.m*r 

rbea trlta MWrwtfsau xwwh a r k 4 w  of relative equilfbriua k n m a  u aikr al l -  

aauc, 231 the Isread sum lying bataben fsoChill & trwUw the sogionsl or 

g*orrll cslbax is fo;r.rt %hiah in turn i r  Betsrrairrard tqr the regfond el-%*, 

=thin %his rPds bslt, harawr, p w o l i u f B f e a  of topogmpktp a& loeel ooib 

~md59faar =rt lmal. saa0rellfna5 iniluer%oas on ths amme caf etm~arcslw, 

A I W a a g h  bwmuee of n a S ; d  ohanp;sr In the loampla of eeologiod f e r  

mrdsrr &%m swmsbud b 'paty;lkng degrwr .t;a i;B+ rog iW a 2 k r  in oteare 4;hs 

ocm&tiem arr wry IWI~B arad t b  gWdgffir a, a, s!walt 0% b a g  dftntlgn, Im 

an$ msnt, trrdw p a M  e W t i a a s  madlly tbr, rafs of invaslun fr  ml&E+sly 

wry a h s  rwd 5.n soars fitrrrtarrwes my iavUian *+aver ~ a a y  be mry 1% dl&- 

b P d .  - aheblplr & f W  W ~ S  of ~lbrdsv, ~ b d  by = emirallng, d l  of 

0x8 fcwest;, shQ% by the ef %ke trssu %hi& the l m m & q  be,%-wedm w&m aa8 

Pare& h a  ~ r # r d  &&Is for cagntttriaa, Even &mg &tier Bst;raacwuo foreea 

Barn ahan@ @Baditions and ptmkud i-ltczns by fare& the poft ion of the 

-$at, ori- bcmsbry may still BB in eridanas by the sbrupt a h a g e  In the 

age of the tree,. 

By agd 1- wi*  g a b  altftadg thb nr* of smwrssion (ai well aa 

wte of ~wovery folZ9aine; oromre) bewclwr knorerrhgly alor*et. Thii appliee 

&Ira to 421% ei m i o n  and t o  ehmgcbs in gamral, Ot3Piaasly the80 rotue 

d l 1  tmd k, be &out the r w  fn sreaBoarr s5tua%utl rt ctoaparrrble altitudas, 

Q X ~ P ( ~ P ~ ;  of ww# ae &lad by differenaoa in ri-, 81rgoaurer soilr, nad 

miaturn supply. to the rather ptsgresafos ckbbut foa  in t8a number of 

spaise wk%h irsarcaaefng altitttder, the &ages of sr~ooearf on C d  t o  bes- 

oorrsrepond3.ngly fe#r snd mare ahipl i f ieB.  

Buak ooufttry - d m  of any sim or laowaquenoe whish at aome or 



awthw ham aaf B e m  attbjeat kt t h  of use are wrr or perhap+ rrrrrtirrir- 

tsak, Otr tbs etbr kmd fh.M are r fw trhat cre srnZy *ww &irspl%ly tbr -4 
wed or have xfof b8n gram& at el& for a rnsdbsr of SF+QIS. The f o l l m  

mmkm, al4bmgb W ~ t c s l y  of very liplit& mpaibsr, asr on t;h. wholo g96d 

mi....&er of! W e  MnB. Ww a m  tn m 08lPentiall.y zia- or "umtmdu Ptirk, 

rad ~ o f o ~  p r d &  mm B ; F ~ ~ W . &  few jtfd&tP& #+2r &@us of utability or 

pat+ of crhmge avus an infarPaf, of oightesn pars. ¶!?my dlra provide Wir  

fcsr aospar&oa w5.a usrd ~ ~ a b u r  r;t* mapeat b tho 8- pstiluzrr an8 srrlrr 

the s~lls per- oif t b ,  18carrpt far the last m e  amzt i . 0~2 ,  all sf them crcr 

rrftaac.gl fn a* ucsrp Mar Ooat YQ2ml;td.n strd QPanftU m s .  

fh T& - 0 1 ~  t h  W ~ C B I D U *  P Q ~ ~ C ) P  &f d C h  th&8 

the gru+ff s ~ w e ~  tr in m virgta (I rroa4ition ae th.n IWW in 1946 by ~ S U T  

(W), ubB &am a di&aaw the aham no a g g r ~ l r b l o  a w e  in its fmwr 

*%re or of otrt%fne, mr srqg sgpama0 alhrutiaa iri I t s  @a-al qppew- 

RZMW (figs.  1. 33). Chmgaa hrP* ba4n maeh sloeodr a appear tkun on portfan* sf 

a geigPlbothag sfo%~) where fnvwfolf by R e 4  Pir hae mawrsd w i t s  meh napidht;y 

W fX5 8 ~ 1 & & ~  5-nr*e t f w  of #8 &OW frm 8 rfsf~h i% WBU 

fomrerly vistbls. 

Q-t Blbanrt*iba M o w  ED. 1 l M r e  8- to show xm afurnaCe, at Maiirt 

mna that i a  $.&&aat (figr. 3, 4). On Closlt bar tab^ M9aduw lo. 2, a fdm- 

hellebam inmian, vhlab &mar (U41) suggested aar b i n 6  perkubpr the rrsoult 

of atoak graoing ia early days, shaPr no aggrwiabla mount af: expassion. ftr 

f'ront apperre Ca be grwLiadlLy stationary, and arvideuwe for this is reQdily 

appwent on arose .Psafarrtlsn of %he r h o s t  iBentio.3. vim (fie* 5, 6 ) .  At 

%he fw end of the moid01~ a Mgepole irrrrcrion, also begun mme p a r e  prior ta 

1040, ream18 ta ftam &e lzo further, fo- advuloar. Ts;ribntly eoaditiar# 

whish Par ra. thm were rapidly uhmging finally ba#tarrws stable and hrve rcanrid 

uo for nearly two deerdes. 

Qn PYildemzuth Meadow nearby, the g r W h  i a  aa d r g i s  a* *en obs%rwd bg. 



P i g .  1. Tent 
Y d a w  as it 
trppeard in 
1943, 

n i . S'e;:y;.h 

Leadcnr, f'r=r;t':. t~ 
cloaes but oU:cr- 
&-S@ s%T&&?~ 
v im,  f ig  5 . t  
aspsrn3.~G 
1S56. ;;o c:ib.z:.- c 
ie eviiim1t + 



Pig.. 4. Tho sxre nleaaow In 1958. I t  .skiurn no impolrtcrct 
change. 



Fig. 6 .  Liovntain Y&or lo. 2, as it apparsd in 
1S40. It thw ahomd invasion by fslsshsllabore and, 
Im the far distsnoe, also bv.sion by lodg~pols. 

?ig. G. The stuse r i a  of the u e a d o ~  k: I jbE.  Piis "f rant" 
0:' t n s  fslsehollebcrs iitv~sioul atacds at t s e  a.ma positicu 
it stood in 1840, orxi the same eesms t.c ep'gly to t h  
kougeyaie, 



Fat sigkteatn ysars (f fgr. 9. 10). &Irt;hrwrrorrr d o r m  d r&mr stable am- 

d ~ t s a ; ~ .  - to be lrhcram by tfos UW&W ab * rhoit). 1 % ~  ampo115tidn is rSrsorst 

mffas-a;lbsyg Pram 4 fCZ end; thd mm PIPI 6peeil)s t%f edp seem to O ( I P B B # ) ~  %he 

aamh m e Z g  *r4lit&ua& awd, ex8spQ on I very Lsaaaapiarrow aakzamo, Lts 

+f22aa* 4W.u-e d ahrubs (figs. I l r  22). In r dfstant: view of' ~~~ ~mna6a, 

namely tbs higbuat a t  a uclrrier an the nodh sf- QF Graaite Puw. apparent 

oh- %a ebserrd3le, a* least fn at9 larger aatpest tsf i.Os ktriaart;a, pa4sbrn Bf 

fee two^ (figs, 18, Ti), Af &ill mwktwr, in  the lawe& lsaeadc~lr of 

t&ko eerier, a mar view shows as oppmiabla, ebMg;e of e8sazrbid 

(ffgo* k6, la)* 

Billera lkmt & d c 5 g ,  situstd ai: e bprdr, rat-her drier level cn the rrrsaa 

aids of the pas., hu r prmtiallly tusholgd appbuanse ( f iere  17, 18). It 

alee giwa wiaclaae of aP;rbiUty ia mother uay, -1y thm@ the f'era of 

@w%h wmmd by thu &mwly  few lodgepolarr a o k  hrva, sts8eerW in krad- 

h g  its apet axpcmre (f ig.  18). fn th* fomgoi.q eomeotbn  this pain* iu 

uw&y af sow elaboration. On la lightly urad or umugd &aw, or one on 

n%I& aoaditLons have not eltiered in owh a m y  aa to favor hmsion, rcyyrers- 

aiaa by a varying ~1BIOb5nution of rdr~srrse fmhra asawe. The ~ h a n i o a l  and 



Pie. 7: In 1940 :zildonrmfh b-aedow ~ n o i ~ e d  s v i r g i n  coii- 
c!itfcn xhich it had long previously .airstalned. 

-.. 
6 .  1 7 1  1958 3iildammltil was ir. t i . o  aeze viy712 coz- 

rx dition. iilo i'ulsehsi lobcru in ti;c :'oresrr?~~q;;, s!:z5~2 :.,q:re 
clnrrl:; 1 ,  f i g  t;:e c l w G r z ~ ,  in aLcu+. ~ , s  dfete .ct  ss it 
; a s  h ~~~~~i f2.::1t~i the mares t ,  tcsilest t r ee  ;:.vt ir t j ,e  

:nc hdow. 

'4 - 



Pig. 10. bssentlrsll:: %.tie s m 8  v im of' the  ciual; in 
?(.?G8. c*ilt?ia~lch 1.1.: 7 1 o +,E; :tr. t i ze  I"cre;~at~;5 j . ~ r t l y  obscrrrc 
t:! dm, ';he o*e:?L csf' : w s i i  en3 i2ki-t; r:,;i ,@~ LC 
f i t  7ut thc: sr.zfG. 



Pie* 11. *&BWb% in &@DiL@ ""~in W Ed ft(ri);&m 15%. 
W% wallars -t..d by ?&lrl:i hssv uclo w e  L ~ d i o a t d  Sy 
amam3 6 







? w ~ i e r e  prsamlsud IQT bins obsa  grew& im- &rcau%]ry Wbitm oss~laenaful 

~ S W S I I W ~  o~ ~(D~~QPQIW. ae-a ~II w O W ~ ~ U C I I I  thr 

hag rd&3is&d d d m  Bi @ W ~ ~ & i i m  hrs ctrp.cranssb @W&I 

Sl rwr le r *  b r g ~ . l i U l r s r C % r e ~ Q S d 4 I ~ r v i o t u b 3 5 l u r + B r r a R y ~ f r t i  

~ ~ U X l r d b j r t h s ~ ~ ~ Q f ( ~ ' ~ l ) ~ U l ~ ~ ~ k ~ k ( t a ; t ) o  SOW 

W h r a r  *oh Lg timrar lave Q- ba reploor %he W, may beem &feat& 

rfsUar1y by a s  srtss -$. m e d o l t  thde depmd&Sw raag be luc&el;g 

lorr &%am8 -Uy c c a r a P W  tcs ttrs frrPrrtbPrrr the ud other lm¶ppe+lw 

%B h newby forsst PIarcPer rse$ rwmfa uatxxtwf#rtP+ At tSsm porsibly e x p e e  

~ & U H  letf the open site rliiPr fuas rwpressira WL-JIQ*~. uad t;b* nsC rsmrff be 

a -8hpma iadfvfW 6f rsthor t~hrWm%rrt& rr~-. QP t b  

~QWE +-(I &' F U t m  h a s  YwAtor tha very w e  in~arioxl br irwfbaldudr all 

aOds 6f grufft;h &W%~ar&y *58&- Eatf &&IS rsbircaor m $ i o n l i  w e  

beha$ maw stralgly B&&dl&. 

Xn 4 h  Btzbba O ~ s s k  &a~, en Otuel *ad- just dbovi, %& Xplw, the h e  

wmsy QWOF ne ~lign#bwnt Cpfafortmoe eime 1940 m e p t  r m a d   MI 

azrd a Xsrs uocrd appsiusllizs. On the other (L few mwtly etanit BttrCbmd 

1odgopXss h.w w l ~ e n ,  baf ~ b r t  all of f h u ~  aas msoot*fedi w%tb #a willow 

frhi6bevkre SSld * la-F W S& MI&-• IS- i8 t h ~ f o l l l o  QWWTirt6I: 

Ln the mwdy vsgutskion, h t  m~abaar Stself m s a h s  praatrieslly the arras 

(fig@. @3, 2l)l 

Xn aamlwicm, all %he meadow8 clbsrr a large W k  of ahamp. It 

rcbPZreCr the rcohiemmat QP eqailibrim or bduroe between Fowe., ezaci $8 

urwuiaW with the &a- of utrarr~arr dirtwbaorre. Altbmgh rhaft;r 

$n .tke pint of bdama may rota6timscr wgur undsr h l l y  rmturrZ ~Witioar, 

th#l"&C?m mmicrlls d011-y d a t e  * hl&aZW86 atzd C#b#rm- 

tfolls &I11 rvratrt the aonalusion that, under tho- oanditfoar M k  a ~ & ~ y  

madm ar"s wry atable 8;rrusmllyr and %hat o k q p o  of aqg' bporturee orre wily 

very oZarly mhfss*d. 



C-_- ---;y. .-- 1~ est&lis!ted i;ke;:j- 

@airno orr its bar- 
der, veq: f e ~  have 
swtaeeded k b ~ ~ d -  
ing its o p n  ex- 

I ?WS@ 5.n af#tsen 



Ff ;. ? I r  OUzol kh~$do* ia 1958. d f'su lodreiiolas b v e  
ap&%m&, but  .*-st oi. these have been bmkan d m  t,y 
J t o m .  (-&her t h m  ti-~is tiare appears to have aaon 
rslati*m1y f i t t l a  C ! ~ ~ F E ' .  



y i p .  21.  O u x d  i ieada in l 9 i 3 B .  n few ladic:>oles have 
a2pswV1. but  nest of' thsss have been trcksn down by 
a t o m .  Other thaz t h l s  there s (~wm6 to gave Laon 
relaki~elg f f Ctle change. 



p* v w  s u b w e  an eoqmrbg it0 e p w  ta 1843 ws* 

tb* & I#lise in PALrJd (m* 8%. S ) r  f* ;fa- 

abqprt  (&) rfllm *%& femw& ocremrntd on. tha opm nw&w sem t;o hsvo 

tlimpgm-mtdi euqilsbBarlpr ( 2 )  dUaa Gbfarb4;e ajl6ag; L b  b~r&ere a4 witb3.s tbd, 

*ia@x& raarglla @f f;ke F e e u t  kt. - el-w and ql&%& by asBQBlaw 

& s b m w w  aasr;Qart (8) e- frr %he 'BomQx4ng forrsst; f-r epshgp 

~ t i t a e w ~ ~ ~ ~ ~ ~ ~ ~ i i ~ s c f i n ' b p ~ o p ~  

&w%g@e;trr$ (4) th fa-* & Zbiu4; W& tW o s M r ~ ,  w .ts W 

m d  a aawmtW kpmvad qppmmm. 

Fie3.d roxlai;irr;$ csf em laeadrsr its&' rEMIlad t d u t  m-kually, on t b  

* B r i m  ~FCL  &8*r ww*  B W J  tfia, fa t;bat FUB&2 WQ 

hf- 5n bep-rihls and dmax&gsl .taPry., a m  Qarf, half dsmg, ar dead. 8% 

bamhr of tfib =bass1. 1~ femme &+IU(B w i f h  Waket  aP@&c.Co %e;ga fM bf@ 

d& *bd;  - 81 l d w  -6 (- at; lwt ~lugia d f i ~ .  22, 28) brr 

p ~ w t U G l y  d iuyt ]~swed in dbaCB. Although buC fm iwa8ing Z&$epalee ha- 

sarowwihd in & b A i n g  khemuelvea o a t  w the ~1)- here d vlgarous, 

a ~ ~ a s i s n d l l y  &am stcurdo of dsnufon are dorslagh~g in tibe 8-1 bsb;r#w tho 

mattGsrsd, vsry ma& oXWP, &,rger tr-8 M a &  wbaaul dung %he border of the 

-dm, A gag crf .wQPSL OI#Lt;CI1Pie# af Cia:* aspamb~8 tSu of the ilwacrfaer 

fmm %hf of .bba erfgiad fanurt (fig. 24) &%hongh oscrori-y stme of the 

tmuu we seamh&y hte&&.t;s ia w and t;hw a lhcrp eepu)a4;fm of t b  4m 

age eluser i r  zrot ~ X P R I ~ ~  posrible. FOo ring amit. were ad&) bat os an -2- 

mate, an we of maghly fo* pars d d  8- about aomw& far tba oldart 

tt-rr of t b  fnruloa. m, tsa f;he wwd.agf;g frapmp~d f o m  (f0-e- sf 



- w m l g r *  

&axwr (IS&) now for. t$ia W o r r  the exiskaa~e uf Irpb&pfm% fsl-s 

&' eraofw. Xn 2058 emafon B&d mt ta &V(B dmwhap& mob if tit all 

M e  Nwc 
* 

Caaw;ZarO~m* AS de;b. Ti- S d h  of' Z@cC,, -t;, 

-re herlvily as& aab mm Q f # t M f y  p & a ~ ~ ~ . . l % k a  ep-e* thl) In$tm&, 

repntsmd nea~ly  carte-%& shmbby &rr&, the  nsor d a m s i o n s  9n 

af afarttly (P- d 0 1 * ,  t)tB) lwd$.ue4 'tart it~oreruring lmlgapale 5mnaPan 

&&lrar arltfrin i$r f-st lxmbr, the P 8 a i l m  even Sn f skulCouo s@a of a 

dirplqy of more than bars beghabpi of rrreavery &arrpf.t;s hS&$y favorable, 

~lruroaal gw&&-w&ltioa~1, d fh9 ao yst M h q w a t  but nrpr aab almsf; 

oxst;io ad- 6E we& gatashes (fig. 2I), aullrset.i.nly igB16a4m a laarks8 wd- 

w e  thS trwd to b%eriorrChoa aad the nut renrlt of an AnmfficPmt 

degree of pr&micm ow# Cze yews.  OBvfoualy t h i e  t;r& @odd be hoill& ca 

BWR~ ~evermd by gr#lapely applyhg Pzid aaFort~kg mure o t ; r ~ t  rca&rfafiuxm cm 

dl of the ~;rrsisa& urn. 

C h a r m  h k e  -. In this e ; r q  CDP w e t  (ntWp&m mad~iiu ehe 

r r ~ s  in $ r s ~ t  need af rellLef frm eonCiaud raieura is t;he fFrrZ; & m d a w  of the 

arrbarr &lob bginrr jutit btllarrr %ha larrrr d o f  C h a r b t t u  Wm. In 5840 

tbmw (1941) M y  f d  *is otlra&w W y  Orimgled and aotivuly srsdbg. 



Fig.  22.' V r d s t t a  %admi rtl i t  ~ f e - 4  $n 1240. 
The dl lm thfakets  rerc thFul* out. 

Pi:. 23. Vide t t e  Yoalaw irr 1950. The willows 
y r o c t i e n l b  dfaag--sst-ad. ~ v i d e n t l : ~  tile dst-ma if irso 
t c  rl?ck t n i ~  needow is sr:tjeeted 5.6 svc!~  t m l -  i t  
d w a  rzst ; : r a~z ie  fir frereaeo o:' willows. 



Fig. 24. The s h w y  d i r t i n o t l o z  i n t o  t*, agwlasnes 
of %roes 3.5 sasil:zt sea2 in ti-& v i m  oi7 the s t a d  ox' 
lccgspolo vz icjr borders Yidot t .  Yoadw.  This slew 
s ~ p s r a t i o ~ i  is rab~cr c o n f i r 2  to ti= ncadc-u T - J : ~ .  

Z m a i  distvrbe?ce na~  unZ,o;ibt&l-. $1 c c a s e  ot %!,t 
".'Y-i^a 7z' re;~"~~,rl@t ~ O Q .  



- ~f W s  tpp.# * ctrrnss g;nurgr rcod fiut bard*@ the r~trsamhryl (w 

w) m d l y  w b d b  ovrsr Obe bnh .O a lo&%& mw~Ie& biXl~~aclLBrt, 

m y  at IlW h 8'Esdg;usd by sz~lkbg a cfolss aaaaparircln of the aygtbaranoea (senatgr 

f'orcttgraunsl nf ffgu, 2t3, 27), The sZigM dkfftprm(p8ar 8-a u m  lnot fllwo~y, At 
C 

the r i b  stself * ehmge in proffie af %he bssIcs frat e l ~ p h g ' t o  vefiP13ally- 
t 

(3Ut; in vfolbly dd6nP; d suggertive oP * wlmw of aofl, *id& =st; bplb 

siQorabls, ssp.9ially when wte i o  t&n of t he  fwt that e m i o n  Bao 

been s Q n t f ~ l y  magmented by the arabrt;ion extension of mew ban, a m .  

2%~- are eamra  donl ;  the t m f l r i b  W8er af the rabadew (fig 28) and we 

tho mdw as cr -1% during *he eia;)rt;esn year fntsrpJ rnry mt'ba, unwesdPuabln. 

In poemme~sr4.~ sphgnm Sn e b ~ e ,  thfs taembw is of part;&aular 
+ 

ecologioal irrt;amt fn view of iOa ru4;her e~rrulerly loeation. It is one of 

the wry feu spizagnuwr1a;h subalpine xamdm t h i s  far rouCh in the Sierra rhioh 



Pig .  26. P i n t  Oharlotts 3ha.dow in 1040. The 
@!Yetbtd 01' orahion are qafte evident. 

F i r .  27. P'lrst Charlotte M e  kadcr in 19%. Mqlx 
wtor C ~ ~ B B ~ B  SORXB rjUt n ~ t  a l l  of ths af7f'ectn cf the 
cc~t:n;rod. severs sraaiorz. Sfnoe 1 9 4 ~  soverni inohos 

s o i l  iiew been n lmved  i'rm tho atream b m ~ s  whlei. 
S ~ W  in "Lhe &d~?Lo f o ~ ~ ~ ~ o u n d ,  



8- M& E ~ Q -  -8 bS f&&w &Sa#8, .bid# fraza %&a 

ap.clrl b&#a.bal gmnlami**, sphqmwa i. indiou%= or a d.rp fq.+ aZ 
BQil wpsb sstte;+r* JkiWamBM of' dha nudgar 'by ra~8iQm wP* o w  

fibht%m2$ Pra in&* .rtanidh do maw .ra 8- sr rug~s;ssed, pavhbly 

eb-ottp; af' tkaar atre mar6 ar &as* d8admwd beeaau ef at8aeka by the 
# 

af the BawrsfPa and %breby f a  ktw euuue of awtimtll s ~ r e  damage Le, Wsar 

~ g i a  by u#wr DP that Grail. 

It i r  spprcepdate at this paint to Wieate tha* for the bakk oo\mCrp 

plttrolkbsg lnrngs~ Q ~ W @  w i t h  proteetfen of the Bullfreg trBre osrea tho 1-a- 

tian of h i s  raeldsnas at; G k a r b t t a  hlm is a hsndlopp. Wortxmfe2y at +Am 

efPeetOvely nrvu  qd R haw for %he pmWti0n of a t  m a .  

'EkilLPm& - Althou& old mmhs of Lhsr heavily wd -- 
d m  berderfni: DuEll'rog L a b  and &her rmrut,y 1&e18 m u  avlailabla %or 



Pig. 2%. V b  of only rms of tho trrrap8.d and ~ c r o n l y  
erodhg wem t h e  tratl E o r d e t b y  first C k l c r t t a r  
Lake mm.&m. me re,plar trail (right mugin) is 
' t r r n b v  a areek." 

1 , .  9 .  Spb~,'_31~= ctwvfnf: M a l i l lw over n b.nk on 
first C h z l o t t e  F&e mo.dair, frobebly n o  other k i n d  
of ;;lmt. 3 s F C ~ B  efYLieit?~$ $ 2 ~  rBbiBini. tl;c x.;itw table. 
l'r,ifn-hwxele (right:; is .7i $ n a b  l&q, 



Mm&mL h l d  ML- ism +&a ldwstmm -8 &dy W'walng pr- 

tans m?dmg f$anprsqr -I) has a1~1)8W hm 8- (a. SO). At the 

high sl9iiGtrd0 of BrtltXkog hbxv lmeh r$wOe w i t h  crasgb* .B+dswktirn QP sever 

t 
pasrzlraf Ptf8o,. 

I 

E&lrti O.l]eo* &r fiW SUdg* b ~ % b  @f ~ktW%g8# SOrdarr 
-7 

. 410 fn iagL  Lt. el4 p b o t * ~  nn, .v.%bb.bLa mzy fa. Otlml H.wk rhi& 
,dazJ 

bf%8 &u@t t;ha shore OQ tlw bts%?@fng l.ak& ht8l ksdsa, probably 

b~oawe of h a k  ~f 4wy a b ~ ~ ~ n t  ef weas* bsarrc e v f Q I ~ ~  of d y  X l @ t ,  -a- 

s i d  use (ffg. 31) caw! harr remd~sd in ~ U Z  ~~HYntiBtly ~ t u M Z  s t a h .  It h a  

e m f o r t i  betm t;sr+s.6#lr4 at an earlier. pow in this mparts. Badti b b ( l  EIswIor 

rfalrrh is siteakcd in tlnu m d l r ~ r  ~f && Creek above Bas% L&e l;ks mob spllnr 

uraabla P w e g s  cnd bggy grattlnd tkPC it 58 cmly of 1frroit;sd w m  for d a a k  

(Smmm, 2941), She i n a b p h ~ l ~ n e B  trdl and iC8  boggy w g i m  Woh 

hx~liusions. Mil 8uanertu (1041) reo-%ton to ~ r o ~  the 

sooes* to [and s ~ ~ ~ l p  to *&riot the uaa of] the forage at &.el 

hudm i s  ad~pted, say affwt%im &s¶%tion %a the very l i tu l te8 ritaomrt of grariag 

we* s & . ~ ~ e  in the emirma ~ u t  ~ b a  is prm1wi.d. b 

M i o n  Bbmdar. In the eslstenr partion of Jrmation the etcrnd - 
~f asp- d bruak ahid aomnfing to &nner (1~41)  - ~sphriryg t h i n  wee 

(f fg. 82) ham in eightsea p s r m  f li94&Z9W) ~ r g o n e  varions alhratioxu. 

&pan reyradaaerCion whioh WM cm the uoondwmy in 1940 hw$ sinaa dealin& and 



Fig* 30. bail deetrweticn oi' cover, i,allfrog i& 
i :e&k.  



of ?fhe W bmub m d  ail&@ fws %ogpi&er deb  t5EL. m m  LIls 

gnmth c# a8 far, a m  pmbabl* CfltBa QP Ohi(l area &O i.orrai {fig* 85). 

'Phe sun oS ill th*u ahuysr would r- Ca Wak r dZada&rbing ~txpply ~f 

ro%Z arrrhturd ar fllast;ur fuawtbnhg a$rerreXy for crcsnthpaacw of wpm 
C 

But i&wr&bl# far %he eseasdrvlcay of W Fir .  h y  srr& furage e i a k  exP(14md 
f 

in tb5.a f o m w l y  tcustgle4 aad overgram4 a%a Bas In We aMkintims grictti6dly 

ed$tiora than %.kg$ were 8% that the* In mm1% zneaaaR a% the Jwmtion 

of Esut Creek (fig* 36) w w 4 a  end erpoofally axmud aner preilalnrrb aver 

gpusea pnd tkbsr'dbp %d%darts a late stags ef' ~ * ~ ~ Q I I C ; ~ O P ~  lYhs 9ffgorouu~1y- 
8 

tiha* fona la damtag bcm%r% Chirsket w e  @exding out mat sprouts 

(fig, 26, R photogmph tdkan duly 22) d pgtabr of aPeedr craerpoiwd m&ly of 

tfoUmsv Lupine, ond sherplgr avoided by liveatook have ufrcus rithfn prhrrps 

Regulatianrp 1 h & t ~  paring use apparently do not apply to all alitne, 

In cha wow, mry wet 4 cbmeoeimly t.srPrgled m a s d a r  the crsveral head of 

stoak, berlon@.n.& %-o tbb trkil areu w d  d y .  voan8.rutl through the night, 

The &y sigs mads t " e t w k  lfdt t;ro herud p r  party per B a y . .  ." 





m. Stbe The w w d  pttrPbbe sed&etrr$ hn a r  b d l y  
mrlgratd portion of dun&bm ZBerdrrr began tbfr  Bxis- 
tatme tsabti llllrpre %ha?% ILbW;t 8mmn y8ws a@3* 



b* -, Ch* -%ion %O ** my w b s f  gr*uw mid 

bs fmnd rs WstitMaa tar &wttem Yw&m flas moB 0.f aoartplrrtw w S t b  

tSma by the rraaut affoutivo andi pup&! smaaa W b l s  e l eu ly  mbwighs a n ~ r  @an- 

s f d . ~ t ; % ~ ~ l l  sf the Laneve&da~re or wm diFTfrraZtiler -ah muld be impemd 

Chup.1ef;te Bkb&~#cr &spite ehct hspra~aien *&ah zi lgf it  be gained by a: Pfew 

fmas %he b m B y  Q;mflsiQe ( f t g a *  56, 871, Ghw1,&b M-, rftuatad IE she& 

&t&ms bur- the $axetien sf Ifhi~rlatte Crarsk & BubBs Creek, 1s in za re- 

mwkably 5mprsved ocsnditforn aver that  dureritmd by Stasmar (1941). The onlgr 

gpf&mt hcUr#rtlon of rQ&latfozt hi ie a d m s  i y d  of Wrfam B ~ k s n  

whit& h m  atxm to oootlpy the rocrkg. grormrl. 0% the aide .t;oarrds Bdbs Creek8 

eslrsPrrh~re the orlglllalbmnds of the madm ecsm t o  be U M l s  ahanged in poai- 

Cion, A ta l l  and 4anoe growth of naelpa forwe now e m r e  the m a .  Hebrash 

hdge i r i  three f& hfgb and d.1 other forage spmisla are  B m l e p e d  s W a r l y  

in proportion. b o p t  at %he w r w r  nearest to the trail &:ere . few nm- 
mtiw meda still l%nger, the =&ow has atkahsd (m e~;euxxtlallg ampleks 

rueaher;). of i* original Zuzurisnoe (f igs.  98, 39). 

Canslurclone;. Charlotte &&ow began f ts recowtry xhen the arces sf re w e  

to llrhi~h it had bscipn ~ ~ b j ~ t s d  42minfshed . d f i ~ i ~ t l y r  It b m ~  + W S ~  

8- efm ~lrrss  1940 p6sclibIy bewaurs sf trail hpro~tmrgnta rhfefi uubr%antiilly 







Flg. 58.  This dsr af Chsrlotts Yoador ir 19SC shors 
s return of forage to n state of a h a t  rir;Fn luxurlmc 
Mess  t he  ground dries o ~ r t  t he  patoh of rostern bracken 
skrm in the b s c k p ~ u n i :  b a a t h  the largeat rock s k x d l d  
m.t a&mmcta apgrec%sbfy. 



daemra48 the s.ma& ef S i b  w r r u y  Par ~ h 3 a . g  hi-r P a q s  amu, or aim 

ewstan hr alhaz.  &I& irola dLPimmcn in rrraQant of' s w a m 3  gaboefapmmt 

u WW- w M ogpond to arg g.ur. uul d.86 a t h e  b 

mmwm oz&ura the p-* whas ems %he uf elistax i r  attarfnecll r a m -  

d m  weuld taraa ato -in mZIQivufy rtplrrhaaykr#t. Ttmr *r pm& appcramme of' 

~~ b d u w  have '2llerai eetdblish8d rwwd yews braftr~s 1158, 

W r  Xf r, fisfaf. &a@ of ds9;en'dsroltf~n is a t45ntxiiag8 bea- 

f a w e  b o w  lwgef.y ar rrEraXly mplmwl by weds Pn an e d i n e ;  w o w  &ready 

C a k m  cwar by ti alwlsg  &md of? a ZQdgepale invarion, tReaa dunation Emdim on 

the Ura iu o w  whi~ltb i s  rapidly approwhing thin &ah. %ft Zodgepole hvn- 

nlan iCIslf mm sQBern a very aamidsrtblar partion of the maw. Altbugh 

few rinpS oornts & branoh 60-s owabed w d d  suggest k b t  tho in,msW 

began abreptly, bdmmn Wnty  end twenty-2%- y e 8  ago, the  nawhm age sf 

m p r  sost aP the  t ~ a  i8 no ~ o #  4ws Co f&9en per. T h h  W d  

iadiaate at repid irtoream in the mb of invasion. Suzatrm mrvfvors of 

tmmqling have xzow B;C- UP beyond mauh d further in5ur;8 by l i m t a e k  (fig. 

4431, surrll Weir ~ ~ V I L W %  hading shootr are rcyafdly r l ~ t i n e ,  (6.a amoh aa f;rcs 

fa& g a b  S-n Lbp&th dtzrhg the g Y d  8emon Qf 1856). brrarumm dsr~sl* 



offhgrtrrad, ~t!sd%hF;h+axpaWsgamuaefunp&kblswes$r, i r  

debtng adBi%icmi5 ~ ~ i l ~ r  ef rhea- fw mu arrlvd wdl;)1YS WQB* Rwm- 
b qymllsg lap* Zk.p%% initial ~ r r r i ( . i o p  bgr %mlpl* tb iavmQla 

hr rlrsasy eqrbuml primp8 *birlcjr p m a t  Qi the lPlsussrr (ffg. 4%) rtod kts 

r d  af pro(g.ar i s  amh Wt in k n  lasro para Zt bve  acmplWfy 

trkrsl o m  t)w madadere MumnmhUe wirm Ir J l e  rc#lrrahg bbrr m a  o f  - (ffg. 42). 

'Ihs prsresrt krvaslon &a no+ Cho fire* op. % ha* d a n l o p d  on Juaatfon 

Itiandaa. In a repart by thatwr (1986) fr a pboktgnph dwdng the areadem as %* 

Sn U998. (Bar an o w r i g h t  t;hs aacrihbility oP thls pbtagscaph for 

oempr~pp.15Pw pznrl~orsrr in fhe field Lg UEi8 ww otarrbsW,) I b d M X y  th41 

weu lllil twztsLbmbly larger in ]tb)W leor (Urn) Baiq(l, aerf snly to d b  

eff& ef a P*, *h nwk P Q ~  Wmn a few pars prefl-8 to 19S6 had ma@ 

tsue m e ,  btrt d r a  to the ~ ( W B O ~ ,  ohortly Bofors or fall- U t  Pire, 

of eswmtialXy ell of the Zdgwpole fmr~sion +hiah fund e f i r ted at &t t h e .  

A 3 . m  @e eaam aP the firs ks perhaps tdzma,  th tUakly  mcnrrrfng -1% 

-8 wlaaairnS8p; -0s the yemag t rwr h& beam rammed pl-y Wieatsr a t  

a dellbareto b d  been mde trr " o p  up" the r#a8arsr at laast by aut4A.q 

eMay a s  intrarrio9. 

Tree hmion 0f madoope i o  tnf%ir0ed through s d  from the neighboring 

foreat, R08ss& LoBgepolee w e l y  ff ww sprout frblathe rr%uq~. Roaord&tg k, 

ring- and btamh4amtrr alredy noted W present invasion on tf.tmotion b w b w  

began mew rscva after ths ow graodtag it had been ramped. 3% differs Praa 

thir earl ie  me only in  at it Bae had a l q o r  t i m e  Ln &ioL t o  d-Lsp sad 

thereby to pm&g% a W g e r  m e .  

%'he ea-s u8aerlflng the perrirent *red Pnd -Id rate of bmmfctn af 

&nation buduw may be a w l e x ,  Blt;Botlg;h ovargratina; be undoubtedly m s  ef 

thew sauascc, a r e  is a poarfbilify, d e e d  am o ruggertisn by Swamcar (19~69)~ 

tbt if au%ivfty of the Kern R i v e r  i6 a faotsr, then o sMf% af %ha river to a 



Fig* a. Jtrtmtfon 
B-dOw on the &era 
The leader of th* 
mamet lodgepole 
lnrader grew t.aas 
feet in l o w h  i n  
1956. 

Fir. P1.  Jlmotion h e d a  on the Kern 5n 1960. Aa a 
roeult of inraoicn rlurinr the ton to fourteen yeiuars 
L.n;ediatalv preoa6ir.c 196F2, lodgqiol so have oaptrecd 
2srlini 8 thirty p a r c a t  ol' t h i n  meadow. The !ip.t an the 
gcvmd is ?n.roXy tr* ~jz r~ r  =re clearl;: tile ovcrcmpped 
cover, A t  tho W i c q  the ps%opaL7h :m5 ~ L r t n h s d  
I ' ~ ~ ~ t i ~ & P ~  m RVIXI I~LZB farae;~ crxirgted. 



f o m w b  ~ P ( I  &mdatt moiuWm rttpply .$mee a0 he b%W18.8* wugt for a 

mall, &lug@,& lwa1m4 ths kma 85- f .  riiasdus8 ab reme 69#Wmw $ma t b  

mm&we & tkrr lat4iar i r  p w v d k b g l y  dry. 

8-s mmemsi6rrtbg tha uae of thir rrwrulm aray a% t b m  pose a 

pioblm~ or in the folleuing ~ e s .  Ae aa sedmm alwwham Wmmgbut tha 

Problsla d u r i q  SldB8, tjss g ~ d h  o a s d f f i ~ ~ ~  Jb8ti~ YWQW pars 

laigh2y Flnrrable. Qrsp%C1, thir frnt, by g4* of t b t  par trhg c5llgrue 

ef nrrs b d  been s a d  at; so urb+llrble P m  m&sed+ B1timugh a denre%, eon- 

Camaatr+ as& irirrly mi- -, i* hCa be831 omppd s~ M 

bba* s -far agirap; an It m a d  hvo bb.n v%.ibX+ fmy fert; amy. as ririv- 

irng at madmm, &e staak sxellrb by the p r ~ m f  rSt* irq m ~ h i n g  t159 n d -  

* gwm op W B ; M P ~  fa f-4 3a d y  ttllPO m h & 8 ~ *  lPhd waaPI feed d i r t t o ~ ~ , d  

Par %k%~gi saltla, t b  s% &sw 8i- d- ths ~~n 8Uff%aed *QI 

b a d  OW arm A,@, X t  lar mpw#Cad *oC the f ~ r e ~ p e  be 

Sa4WUBs bat ltot ao mu's9 tw m a .  I 

6-1-ions, 4unatian Met&m i r  &&oiag a rapid trerad %O ~3ctino$iaa, 

Qnd neglwt m y  mmlL S.n f tr  essential d i s l g p b ~ ~ u m o  Pn another darc~de, Saw 

a i t y  of forage in th%m p o r t f a  of the Kern f a  I*& that evam t&e paorert is of 

value* Si*&+ed sa 5% i r  by turr34wrable *apogr@y at t;be paint of a e m a r p ~ ~ o  

or d s p d r e  of Pour f.rapordurt trcrilr, by it8 vary laeation the maad- ae- 

tan %mperhaee str8teghally ~Pliah ouuret be overlwhrct, On theqka ground8 

elsarlyfr scsrimr e % t a q t  to ~ ~ T Q - W  the muh i n  rul.mt& in'udbPtion t o  

withdnrrina; it M i a t ; e l y  frm surrent we. 

Fmrllmrw kka MuaQar, Zhtn badly avctrused rwdw at Tbbsrlina Ldm -- 
haQ and is aoatlm~ing .P;o d w g c r  m i d ,  deeriorating, ohangee fn the Iew, boggy 

portion dish csoastitutai its rrmjsr area (fig. a). Porwrly this portion was 



Pig. 42, ~ . % I e  erosion is also redmine the lues 
of xwadcw rshowrz in 'ilris v i m  of J m t i r s n  @each or'. ere 
Raw.  

P'fg. 43. TMcrline iake Be~srGow is being yuiokiy t r w -  
Polpad by t .*e irvaslor. of' e.n i n f e r i o r  P o r a g ~  :hi(. prc2pt.l; 
roplaoaa r sukerio;  m c  a iL ie i .  3.8 r ~ i d l : ~  >a isc  deslmyac. 



mlL rta~erwt otsr ria a d u a b l s  fa- O O Q I Z F C D I ~  OP a tXISIe* lw guwth of 

aha-r grucmr m d  s e e .  On a b g r  mwat kh* Porrsrr gram3 tb. 

rl&d I*.dor oautiMd bu bm krgely d..brm, 9 &'tea only 

mre f 2 Y q p m k  ~f $* m f n  (Pig* 46). s a t  ahl& hro dh@pmred -iw 
a &.pth of pa Isere$, u fettr or five fnaast of rbh2yhmaifIe4, atmalmrwltap- 

mi l  &5eh r q u W  srr ttnt;ald &er of y e w e  k, b a l d ,  akdge i o  rsor 

rragfdly figling %he b w f s n  grotmd rS1w-F reap$% PTau trmsplhg pf.1Pits. OBd 

~ d B L & 8 t t  but an inferior rPf3rtftafs for the valuable for** iC h u  isom t o  

raplam. Phoa the tranrismattaa W o  infer%r fsrags quiakfy s m r  in 

%he * of t;hO aertmmtigla* 

Qn d e w  st;rhgw# jwt blew l&%n&u~lise kb %he Wail &m m r  the 

y e w s  amrely frif%d 4t0 pmvide sew ei* for guQ&g (f ig. 66). 

Qolsarlas~. AlWmgh mQe BCLPVIbr -ah Bbi b'I1Ld.ldt thb Wer 

prti(3~f of Tht&~trlhe k h ~  & a b w  m a d  protide a l f e e f t d  ute, %he 'braken 

rrrmmazrt oP durible ahc&h&r sod a r r h  still ram&.m on the b ~ g e g  gmua8 %at 

Brct. too m~~oeflibl* %a & ~ M % e n t  hema pay further purirtg ure is rim~ur- 

rcwbd. 'Also WwtLPIed is dazeage to r.dor rtrlnger8 by a trql oarld 

cbtwilp ber rebeat& trJ s position w b m  ne &mags tc them rould  ipaw.  

Orabts6~ IplwdOr, This extensive BlMICLcm b 1958 a p p d  to be in goad - 
@ondlticar gerwrrXly (fig. 4$). There i r  rcramslly any svLdc~aa sf imusian, 

and f f t t le  9% arorion. The lower snd of %ho largatt &%a ah- sfgm of 

f o m r  tr~tsplinej but is lbo~r OX). the wmy * I ~ B L C I Q V B ~ ~  ( f ig .  47) .  

R n s  Xdm#. bid+ frum eroafonal daaage at the  bubo of the trail to -- 
sixty b s  Baain, aru? c~wraional bare 8 p t 8  61W.6 by the ftatherhg of l ive-  

stools, there 18 l i t t l e  ed&mar that m y  m k 8 d  ohmges have cmmrmd in the 

~d~ by, and in the Bieini ty  of', R m  Irrlwrr* In g s ~ w r a l  t b a o  arcnt8mru ehm 

indiclstiona of re~eirfsg heavy use, but t h q y  rssaafn cbousntiully undazmged 



Ffg.  44. TfrnbarZine X&e Bieadw. &ere raz~~~"rts r:4 
rrksrt-hair madm rstoaab 5.s badly P;rm?led psr%50ns. 

Fig. 46. Igsadow rpi;r%npor belaw Tirberl5ne Lake keadow 
shc=iri? oaz exoh~agc of neii: yukl>.irr;. s f t ~ s  fcr old. The 
t r a i l  wr ' i c i ,  :':)med %!he firs'; gully has bean abaruioaad. 



Fig:. 46. Crabtree Meadow* Tlhe l a c k  of inivssinz, 
the denwt w..i.f o m  r ~ ~ w t i i  of herbage, uul the ncrmally 
c3svelopwt strczratzrrPltan4Es oliowa in tuet view iadficsa%e 
stable eillolo~ioal amdltiane . 

YIP. 47. The lower ar -d  oi Crabtree r.er,aor si;c-s. stnpoz 
in reaavery f r m  the eL.i.sct6 u f  severs t raq l ing .  

-9 s, 



(%** 43, 4@). &spUgrsrrt; 'by m6im me&, ff my, in -.iowlcing oaly at the 

wry s l a p &  ne@i@bb mtwal ra4a (fig. &B). f2m-P.tam -6, U. rare or 

a&- o w  ~ . t h  ~f tb. -1 ts ~ k t y  ~ r k e  B U ~  L. k, ~ V L -  

sru. Lf Chs plrhktiw f-r Wail &Soh 1.d ta the bin in I,$& hrd born fhs 

rroCed 18 the reporfi by k n m m  (194P) Thumf~rcb al l  of' ft ausO be retltlvely 

f 
PU hkue ,(fig. 51). .nd I e  r o ~ t  kt its p o M  of bginnky at R& Wt.s 

t 

(figs, 68, 68). dh.X~~bg ib *la lea@& W e  -31 buwr ~ ~ s l p s e '  of ntkcpr 

to arwh a perftion aa d d  avoid darayre ko %he mmbw, and the provf- 

4. THhj SIYBSOS lkfauxxI M U  
J 

B l t P ~ d i n a l l y  the 8-son I&ador Asea irr the lawr8t af any of the prob- 
r 

lsaa uuar, scrologiaally It is one of soasiderable ec~ologiod oaaaglsxi-t;y 

bwaure of (1) the mntteraur d i f f e r ~ s r  in tbe cthcsraa9;eritrti o atllb\nrf;r of 80% 1 

laoiature ~ M o h  QQBUF ever # h o d  distandes and the  oorrenpondlngly varied nature 

and d e n e i e  af the wg&atim artrt (2), .thtP inllup~me fire has had rr a faabr 



3 -  1-ne  EM mador (ss  shorn in Fig. 4.9) a5 it 
appearen in 1358. There tim cc ou5.dor.t chan&plo.. it 
a t  f f l shov.3 sijps e:' heavy use. 



Fig. 50. S l a p h g  marF& of r hee.viQ uasd but lugply 
uMimegw3 meadow ?~B&CIIT~ W ~ S .  Thee erasf an 
ahom ia norm:. ?Ire oalmy of JsrLfroy bhotingatsrs 
is m&iq+ ml:r s neclfr~lbl:f slaw, i'czrarard. & d v m e .  

FZc. E l .  ;roslc,rr.~I $-ttm;% 8 1 ~ 2 : .  t % v  S i x t y  i.&k@@ E t i g i ~  
t;r.r5l 9:: a, ,wklc)~r&2.7 SI-CZ~O &!>GV@ X&LQ Lakes, 

4-9, 



Fig. 2 .  S i x t y  Lakes Easir, t r a i l  ncedleaaly cmssing 
)4,rtd &h&&Lg 8 ~ W ' E P ~ W  %a@ WS, 

pig. 63. The ? o h t  of ori-Lq of %his erosional daaurp 
on ea t ~ ~ t d d o ~  b% iirae k k a c  is U~rs s a r i  L-lizt;. X ~ k e s  Ragin 
trai l  whialr in th is  view crosses fxrolt l e f t  t r .  rf:,ht lmdep 
t t s  81i~Lkua;c 4 $6 irmVisibl6. I& is w ( r q  Loubki'uL afp 
th i s  c=smag~ exi&@d siphtcscsa 3wwo ag.e, 

+ Z J  , 



&&htg $hL, a#ade++. We Area imtcrls4er only fibqua hadcw and #w ad- 

Ca gwaW witla Pim rs the ini0L&%ng fa#tcrr. k%u in the fall sf 1956 

roll after the fire ssrrran rrro over an* OF a 4  ~co\aller sf the h t e  w i l l o w  

eJsd B l u e  gfX6 B p  ( a r  bttur wlgt spwimgXy and perhapa mtttaPly tan s8vgnoe 

@ df +Am next (OF poas;fbly f %mil) stagus (2) l~mabon by Field Bfnt and 

rod, filidetxf &hagpart ~ o m w d ,  Besgtern Yarrows LargcaZeaP .408na, armtP Blue 8 i l d  

Byw* Swraursdiag cscwh of the above sttea rur a zone of' transition ta sub- 

01- or ~rlt-rrrrr (altbttgh the latter wau mpteemtod only by relfcrts), Prm 

this 8- Ofis hmSioa of ths final -8s af ~ U U W S S ~ C ~  i n t o  saah or the 

b u m d  rrw had already beguxa and leado one t a  pre.traas tfMt %he i n . ~ ~ ~ s 4 a  ef 

tha f W  w e  would bsoom largely uoaplatcs in aa IdditSarral three to five 

yews. Thus by m y  ctf s v ,  in a i r  tm eight yews PoLlssrine; fir* thatrr~a-  

tion QP w i l l o w  t h i ~ k a t e  on Q ~ P ~ I B I ~  madm =ere ebgg be derrrlapedr ( 1 )  on 

mist s%tea ~~ aubl faau  sw;yrosd aP a dense grcm& of sages and ~dti* 

H u h  ia*s~r.d eth 8- Blue PBfId i?p cind ( z ) ,  on drier slC.6 a d w  



Fig. 66. S i a p s a a  &&OW in 1958. nillcpa thfoketa have 
bemi remmed or have beacme d t w e d  by fire, but other 
than tliis t he  ma&e~.a a?pears to have r e m i n e d  unchanged. 
'i%s area loas i.11 good ooaditfon. 

3 7 .  



a- a d n W l y ;  Blxm mad Bye, SlmdAlp 89tsr+@tar, d Br-. 

Tly &a wpxms6e8 or S0ag.d~ 8.n be marutma-. 1-8 easily, 

by o ~ r r n t i o n  e1sah.n o n r  t b  ~...dor p-r. ~ h . y  6.n w &+nnfmt 

sh%&wly ,  though tha .puolu eaupwiag them urr -re mamerearc in 4crddud 

M u m  *re the nrbirfrus sccad1t;ioas lggm r v l s d  and where the innu- 

.laass af fLrer bar~o bwn prof&. The mJer partion of' @&dud h t u r e  i r  8 

=%her ei0amlve bggy are*, arias-emased in plausrs by doan Solgr, w d  ritb 
* 

lur akmdant aab Xrraar5as-t P o r e  of (1-a a& W L  grassa* in the r m w m  

opsaings oF the $mgZls ef dead or rscrovwiag a&toxmodg rad w l l l a ~ n  burrrcPd 

Pn -ihs fire sf 1948 (fig. W). A t  t;he uppw amd it mema, =re st lees 

rPlbrarptly fa% Q. ~-gmt+d m d  W3.y *-led f let (f $8) 59) IP 

b f r r ~  ma8 d%timtQIP fil#, spesiea imaXvod m y  d i f f e r  %&et -8 u s  Che 

~ a ~ s  mgapdle#r of afksWUlP they mre inftfaktd By fire or svsrgruiag aad 

Wer dirb&anec, ouoh &I mky be o f a r a w  by oontjsnrgd o'rtargFarfng the 

mmmrrrioa bg %hremt B*alg" to aa orrller a w e ,  War theae oimuan- 

sbsmrs the wmd ekrg.8 b c a a w  isdieatora of d&itwiorrttion (degmmration) 

rrurCt the Primeuy E w d  St- would represent; final #*age* Beginning w i t h  

$ha, el* Gnr suboliamz 6OBBeK)n iDdiontBra for l41e Shpson Wador Am8  poll^^. 

(I) C l k  or & b ~ l h m z t  Blue W3ld RJW. S l d e r  whsatgmav, -in &wne, -- 
FrhgeQ9 fira~~e, beard& Forouts, W t e d  Eairgrs~a, l3LHwrr Bee+dlegrrmrs. aJPd 

Br?tt9a Rush3 (2) Semawhqr  h l i d  Stager Falaetamagon Sagebrush, Mixleaf t8ug- 

wort  odd, Creek Ooldenrod, W&ern Ymm, F i e l d  Y i o t ,  4 Largeleaf 

Bo old pko%ogripfu or sthar N t d y  etems of a b b i n l n g  8 @Sue on rate of 

reglaacmscsnt ~f elfarax m@ation by w e d s  o m  the years WM avrilable, heme 

so data were obtained in this regcud. 



Pig. 56. Simpson Ileiwhw. Swwession in a mi&, burned 
out  sibs rhfch t b o e  pars earlier pna ccvered b:i a denoe 
slllm Lbicket. The outer irarg1ri af the ?tm is d b P g  
visible u a line sxt&int* frm left %to rich% ic tk far 
dist-e  as wll l o  .emas t% .ie.'ars$mund. 



Bfg. 68. Portibls. oP GethWd Puturtb ten y w s  fell- 
% tbs P i r e  af T f M .  'Phe l.rtrur%mt ckmd of 'SufY;card 
Haabrgrwa i s  f a  feet Ugh. 

Pig. 59. Trampled dry flat at the uyi/er mi! of Ooadiutri 
Pexture. Pbs thinning &and of kerbwe in front of the 
soattared ahrubs of' Sapbruah 4 %~dsnbu8h rcllgmse.P1Ca 
a prinary tcxd s~wandary wwd atage which in this & & m e  
f s  matly o o r q o a d  oi' Chsetpasar ~~~, I;ro%tLebruuh 
SquirreLtail, m3 ~ f m e t  Eea81e~~as8, 1s fndiacatim 
o f  the cw8rflari.n~. 



w 
zs'p43rtmt d.t. - obkZlud for *he fro nor. f 6 y  vu ia 

a, * 
Punciirs ViLley. %ing Sumwp*r (l84l) desigaatiaas tMeo aw h m r  

%ea&w tnd U d l e  lba&m. 

Wmdm. In 1941 this d ru by EhaPaer (1941) rsgvdQd aa t;ho -- 
best eml =st ~ x l m u t  fcmg1) ar+r in Paradfa* Valley. T e 4 h y  kt is gust~ 

pFcmsjrlly and e ~ r r - d l y  Emova to be in ra advmxmQb stage of deter%or&fcxs. 

O f k & l i r o l l y  bwwle4 rpote aosposed of a h ~ r O  sterile gavis* rror mom &em 

fw $sus t thLn but still  apprssiable aad seslDfnlgly *% a m r  of 

gbr-1 - 8 % ~  mm&m4 dwphta a8 Wry use (figs, W, 61). Fdaehelle- 

b e  hu iass- irr almadax#s, and at a~ point CBe i r  rdpidly t m i q  

inla f-rt by a b l p g o Z ~  bnrrsion which &raptly ar isen  a1- 

gs& within %hrs Isst; 4d(WQa* Ia gemPal the trees of thfs i w u i c m  portmas 

fell ecra$skmunta of dwrlo  of brgaohes *oh firthemre ars oridsly sparred owing 

Ca &$d grorOh; hao* them tree6 pmride  m e u y ,  -id, a& rather aaaurata 

~ s a a n r  for deknmfn9rrg; W f r  age. Thus: on the beslis of hranebWhm1 a m t s  the 

ap~e af the aml'age large-rlrod W.Bf.dur3 of tihe trees a q t i # f n g ,  the  hvadian 

Is Wlrtr yaws. !&is figure olo8ely wrrtoborates the awbam age s u ~ e t t e d  

f o r  the imaslag by a m p r t r g  i;he &td phatagragfLs (figs, 62, 69). 

? r a  lb point of erigin th i s  inmian has drrods O ~ B U ~ Q ( P ~  i n t o  t h e  

8 ~ s r d ~ ~  about f W t y  or scsosnty-five feet, and altogether n a r ~  c r o w s  yethrt2s half 

an wars, glints* tEte &Ire s m w b w  ibwlf apgroximrLe6 only Pifteen aorcso, the 

weation arfrer M to how msmh tiam would be medad for the A i n d s r  of the 

meadow to beocgtre iavldwl shllsully. Obvi~usly an uuwor to this Wotion oanF 

aot be gi-. even in rkrrgle d e n w e  O m  6-t BtQkrlb the ~bmmg%ion that she8 

invuion of half an rope w w  eamplmted ba -1- years thdn invu&icm of one 

h l e  -re m u l a  require tmmty*fc4~ yaara, svtd 80 on, The w l s b l e s  ate too 

nuraeraus and ooarglrx. Purthsmsom, one4 the .tag@ %8 n& 8 ~ l a r  *sltplosiuzu" 



Fig. 61. Lower Yeadax of P w a u i s s  Palla) as soon i n  135:: 
i'ror: exactly tlia s m a  riewppint as tkt used i n  1bdiO for 
Pig .  W. k. troo which conosalad fro= v i m  t h e  nspon 
tXiaket et t)ii uI;::er la* h e  since I'lJA lied orid fallen. 
an? m t h e  naodcw c-ntfnoed ovoruae he. res:llted 1- bare 
s;ots fin-' ax incnsso  of falsehelietora. 



pig. 62. h t n e r  view of Laxer ilaadiw of karrdiw Valle; 
as it appeusd 13 1947. Ths bs@nr:in: of loilgapole inus- 
.ion Rm tho  ~'orcat at tiis far ar12 c :  K:e neodar $8 barslr 
f f a4 &f saws stsd. 



r~auZd appruar st% srry tisls* 155. o w  e m  m y  ie %bat the famariaxi began m a r* 

m a t  of a-8 *ah aStirkZy ..de a-kble for lodypole ty put&-1- 

m y  e 3 m e ~ B  ar to tor  ee..oaW. for initl.thg it* 5 2 o o ~ s ~ ~  b.r- 
$ 

dbaMoa and grcwtth an t&e aerdar. lhliW~rba an thrt, port;iaa af mom %kt 

of $he water WPs, P b  fms ien  its+ZF fa  eonfined to a ~ 1 ~ 5 1 1  arsa 4el;LBLiW 
4 I 

o3n ~ n e  a5Ps by fB~s  cpat bmk BP the river (Soufih Fork) and oa %he ether (tb 

m m d ~ a  si&) by an smsirras grIL1.g. Bm gully eotriru the dralaage frm t h  

me&m uzd ti* oni, poiat f a  *f@t88a &tWtms d q .  

Cmrrr;rlwbarao. The arta&usion csf all uclce, i&e removal of the 

1Lrshg;~gsle innsfon, and tfre dfwtiw plugging of" M e  erosion gully, wa? 

ahemby the ~~~Oor la$ iml  of thi.8 m.daa ocrvld be br~ught about. 

mdae W. A.l*a& UdBle huh is  pan to ghFn vib frat tho 
...L-.-T-- 

trail while trrerttr )Pea- i r  mat. it 8- crfgna of less use, espaoially by 

t tw pmtsnea of a =re or lssa broken eButd of awraaata alilsrr apaiesi. 

Orirtg to s3mme aa4 the g9ad growth a d i t f o n a  of the reaaon iomo herdway to 

ispr- wen a a d s n t  ;tn t h i s  r W  by the t a l l  rtaturs of the rroaaonts 

I 

fkaa brre spots aJd this pateh of prarwioualy pereia4;ing forage the wgak-  
, 

tian aP the 8#arEow l a  ruther general2y o ~ o + o d  of aged ayeoier and 88pwially 

oozman ~ l a s % o r s  of stages present. (I) _I_LI C l i o P u r  or SubaLizrtar Stwet Rurty 



-a WWthh BF-, $3- - t m s r  U w  B ~ W ~ U I S I  -pi- 

&ed&9g~mm (a1 the forrrg&sg bsiag; tlgemar 2 4  foe0 hi@) g 

( 8 )  hmshry fhwl m* W.alrlegue, lclubvryoa Sageb~ttlb, k.f.m Y r m a .  

*.st t?&c%m?od, and G c m m a  d e l f h a d t  (1) A r h w y  WI.d Amnml Ekir- 

w1lw W - 6  B r o l a ~ a  m4spron'arZl O n y a ~ k m  a@*, -d, 

&try PolgrrannPlomor, L1%%1111-herd Ufovw, ??kft&ip 61mer8 hhatmts Bl-lr, 

%rlancOer ' f ~ e d ,  aad fbugxam ~ t w w d .  

Cwmlurriono. Fhir -dm i s  Lacgely in an advcacssd i s t q p  of W r i -  

oratioa am3 %he r o u t  tt9dle fomge 5s p ~ ~ . 8 i b t i . n g  OliSy preea~ ibuut~ .  Wil 

its raaovwy f r  a s n t ~ e Q  w a rsoaht ~f BL petiod ef sralum9on of P;hr, amlaow 

frau eZ1 g r a t i n g  tfrs M e t  arre af tkPo mador i r  not rart0pW. 

A rho* d i r t m e  Bsrctr -dim V r l l q  pa*hw o f  Ghelt$rua Br- I 

hw bWsB Bke o~ -rn turrfiE.Bl8 g m u d  brderlag the t r a i l r i d e ,  

%Sa a p b s  i r  a rim of df&mrbed aonbi%;luna8 u w l  b meu%mr f$ f r  an M i -  

oator car a latie & s o  of &rstsa?f~ration. 1% f e  r nozt-~~aeiw p W  d t t s  

aaaidenMl tranugorC;aticsi to Ugh maibm gourd bs: Wfeettzal aiswa it is 

Bd dyutsd ts the sera s e w @  alEaPati~ C J U ~ € % % ~ % M ~  pmmlezzt at hZgher al t i -  

ttid+(~, &eve abotot ?006 fat& it thrbd2es in msibw8 rad &$aapgaa~8 (Pig. 66). 

fn  the t h  a w l a b l e  Per &a obudy of thiu arsa *he; %PI% present 

emr~cgr every meadcnr vlthin re* was sought ont for any feawcs rhigh raight 

supply data for es%hnf,ing ry r r t e s  of ahmge, even though sarse e% thoeer 

a w d o r s  ese a part af wfous grarcine, d b % m n t o  pnd find u yet li+tle rwrsa- 

tianrr 1280 by the v5sitinft publia. PhQ reason for t k i r  extra at%aqtwtu  the 

r m ~ l o m l l y  large nmnbar of a l d  photogmpher svd2able for wwpariaw In 

this amr whieh t u c s  aontained in the reports by Smaasr (1@4l, 1947) azd 

Armtrong (1942). It aaer regretted tha*, owing to limitations af tfme, it 

-4 postible t o  utitise only a emall fraaLlon of %hi8 very large ntrs~ber of 



Ffe. 68. BarrL oavssrd aith Gheatgrasa B r m  r t l q  the 
trail o w  adle below Paradise, Valley. Xn the Sequoia- 
BIfgga this ntxwm.t;ive weedy graoo and planegr in - 
~mollesinn does not flourish at altitudes rma~h above 
7.000 feet. 



WUYeld fBbrlidca* A* h a f t o l d  & m k w  p- aatIPC3.m mu given 4a f* - 
large& am*, zwmly thA)  tOZOTl& &as-. fEL XFb47, moording to 8umner (1947) 

ik  a h o w  %.W- &H m r ~ f i i o a  & of sseQd h V & 6 h % t  hka&i%i8d by tke 

drw miti~~ t k a  p ~ ~ ~ o t i  (fag. w). IS 1968, ~ W X ,  it 
$ 

whf.biW ) ar~rlnrrd issgrravammt aP appsarwn;gs aver that of 1947 Sn Baving re- 

lpinsa r. ooat;~anm* ilw shar+erop@ 06-r (fig. WI). ~t Ce- f;kere$oro 

* hm r s s d  atl a m a  erapar&&* to thrt whish tt hael tg 3- ( f fgo.  

88. 69) .hioh was * - ntber s-~= to 111~)** In tvlu oi @-ga 

(k3rsaPt5wU wlamlly %he arm fa 88019 p r t l o n s j  fair tn ethw*. 4 

by la* wason (bagpat 29) rmsiacbrikble portions ahmad (dPiddrp.t~)e ef overnee, 

ahfie bz the wcmdSr~n$ ~ d E n r  besmdiately bebw ft large spots bad ba de- 

n,&& or e&a.a~lvwl~ ml.d. This m u l d  W w t e  that m i x m ~ u e  in the 

*sat of EjircteeCirar. wwild be bsshrabls. 

BorCtorfng tha touris% p&ure is r a~om st lees bra- rathw Won- 

f a ~ ~ h l y  thirty-fiv9 or fom psa+s ago. X t  ncs8.r ndvanbd very fa- and b 

* 
BrwhpiCatlau Figarsr in &PIS oonnwtion rrr ar follsurr. A t  the nearest 

15#flecmt wording rtation (ifid Porsrt, S q u o i r  Bations1 Yuk), the 
p~eetg%taCfan in irtcrhas rerpm%inly for the mar 1939 d 1940 ww 24.48 and 
8?.@8 (t;~%&llinp; $2.85 for the Dro ycwr p a r ~ d ) ~  for 1946 and 1947 it orcls 
61.78 4 lE9.251 (MalXing 60.10), and fop 19657 aad 1968 it was 49.36 m d  68.86) 
(tetalling 202.26). Obviottrly only a portion of the  preuipitrtioa of %be 
am& ysur in an;g two pew int;erval is appllaable i t n  any g%vgn are*. 



Pig* 88. Soaffold kedor touris% pasture in 1947. The 
d.terfomtrd qys l rmos  is evident r~thsr ~ Y W - ? ; - ,  and 
the f'olWg~olmd ohms only a veqi sparse uover an6 petciiee 
of bare soil. Iha de%ft.rioratio;! beaauae of overuse ms. 
F ' o x B ~ ~ ,  iatsnaified by *e ffrougbt oandlticrur niiicil then 
~ r e r a i l e s d  

Fig. 67. .kts;'fclL.li $iiuadsw touris: pmtun: h 10;.F. It 
~ ~ C J W S  E N C ~  L l d i . o ~ ~ o n t  cver i!.~ oor~cliticn of 1!>47, t i l t  
t i a  fav~ir~L.Llc e?foctr oi p r o t w t i i n  have also ;loan ro- 
~ o t e d  b:; zhc very :or& roleturn cc>n&5ti~ns 





-e m. Phia amall mm&w 10 a i fwfed  in Cloud ( J Q D ~ ~ x ~  

caw lsiile &bw 86uffold Rut* 1~ltb)0l*fi~i&y &aka PW-Q on 

%$lr rsrjer p&rbian i r  Tb8e weed@ be- to &i early or Xahr 

gr- rkge in Che cllzaaoseilors (fig. ?X)# d .re irdiuative crf a Late 

ar r~r* d r v 0 ~ i o r r t i a  a* t m  gswnrf .reiBRtde (6f~)0*~000  rw). 

1H: Q1*uAopptw itsrdorr C&rJI r r w  ragt#rPreiscwl ia prbieular abuadmms b.$ 

Ammt,;Z PIairgmtw, Rairy OrtSboolarpus, m d  Illhiteip Clover. A fmhr eorrtri- 

bating rrtm@y ta tMr det;rrPiaratiLPn f a  the heavy 4n'qXiay: riloag bat& 

rrf.rPar+ of the OragS %hi& eras rf- %hmmgh the mabarr, BaZaaatiou o-B %hie 

.&,dl 60 Pe waul& rlrirf; Mtr n u w k  m U  offer ao prcsblea whatever. 

m* Tabla. Tha mm&w by C a m &  TPble in OZwd ~ & y m  1 s  b good -- 
~1~ndi4%fcm. firrr rdfrocaaC mw%lmci rar#bwnl rlthcrrrgh shcFlring saiae inareured 

fnwfea by Lod$qof~cl, ara Ilfiolrcrbae Sxl. goad ctcsrdttiaa. 

Bfa: S& WWr Big VW %~srrZ8.rp.  h 1958 an ~~~~nt of aendi- 
-LC- 

tfon over fhet shows f.br 18463 (f2gs. 72, 75)  lrfiich at first sight Hlfght b 

a t % r f ~  ) ~ r 6 1 ~  *O sorrier dats fa Orur rearoa. A alorser d ~ ,  ~ G W ~ P E I C ,  

ahcm fJBat ul~qurslstigtlably it is lw@y pfQdtxr% of a undn%umphd 

*rand tarard reastrr~ry a$f& h m  beem . ~ ~ a i n W  s-s about 1SIQC). The, h i s  

far W r  it# U Q ~ M E ~ ~ Q U O U I  I g B i d w *  ~f rmomry of 0 t ~ 8 d  by 

p w t  etorian. ZB 1940, mrid bare ontf deeply crut st- banks irPdlamting aerie 

one erosion In t b  ptw% (Swamr, 1941) were of: oamon 00e~rr.mc~1a dong the  

rimr ( f i g .  74). By 1968 remevery of thir erorional damage ~ R S  nearly a- 

p l h .  Fha aand bar8 had ba~~cme largely 80~8r6d by the & m i e m  ~f faroger the 

rhaurp, orerhenging M e a  or crellaprod ~svgiar of t b  m e a d o r  barlt bsocane rounded 

off or weld& together by the a a ~ t n w t i v e  forwo of plant g~wrth, rhil% else- 

whore %he out, mkd bmls of larraaoff sail had beeme more a ~ l s t e l y  aavered 

over by the surving, mvwlih a d w e  a f  regatation on a B U I ~  maargia whiah 

is no longer being eroded umy (fig. 7 5 ) .  Phe attaLm314; of there vwictua 



Big. 90; ht@fmla of aecludud woodlead ma&= ~ @ d f ~ ~ t s L ; y  
blov S a F f o b B  BBasrairaw t o m l s t  i,raetom erl-LCW the reartlts of 
eme6aeitve, acr25aelmtrslter8 use. 

Pig.  71 ' rvha.~ looks If ke :ore ire ir. this v i m  of Grsl~a- 
, hopper !&adow is mcstly we& znr'icative or' E late s twe  

of meedoa; dst@rlomtion. 



i 3 Bi" 3.i: Yeador- in  lii5(! ( l i ~ ~ l j t i i  2: ) . The 
bprc-wd cundj'. i z z  1; t ! ~  srea is title t. &.arc tlrar. 
A%re'I:- the mre favorable mistrlre c5ni iLions GX i.wl 

?wlf e r  dstc i r i  s w e t t e r  ssaecn. 



irti;. 70.  Stmw banks Ln Big ;+et Yadm es they appstuad 
9.a l94C. Bze bars scmd b w s  end mdemrrt, and brobn tab 
SPCrQ 8 " - & @ X l d ~  O? BBP~C)?XP: ~ v B P ~ E ~ ~ P ~ ~  2x1 *.he g&lb%. 



cnrpa4aEiam sf reo~vev P& Wu, malt of sfcar, maiabm~w, healing praesaooll 

embled Wmmgh the clrl.osim aooCr6l &feo.bed by t4s cra~aaPaitanC rraoPbry of the 

#8ador .s a -10, an8 inrortrr xemg years. 

Ba the &her h d  G b  rm*.4lr5de&zg pea rsF mid f k e  us8 bare 

white trcamm* %he tmfl  ~ilmwagb &e madew S* cr r m t l l w a  d & r M  (ffg. 

761). Plscr &BIT %a flanked dl f;hs wny al-g both of its rider by elopus 

a l q  thr dry lailnr '$aPQerr of efkher of rrhfak a -1 aoald easily be uoa- 

-6. Balm&ia of the a i l  to. hi-r @d W O U X ~  & d y  avoid &:US 

r e w u  4 gr&g cflarPe aggravated e n p e b l l y  ~UT- wut  1rea8ona b e  a d d  

Xa &he buWpfaa JP.adglr Ilrs d f r ~ t r y  at the beas of 

W&wk were by trampling WM erestsd by thirty-five head of &~ek 

held t3h8rO $ro chys wow& August 84, 1968. 'PBdp rkeak hlqdbd to &IE Malay. 

+ihe use of' gmshg uw .hioh .gplg to all pwh d .&la .took p m % t P ; r e .  

B96gg rorba, Boggy Wadow ( f i g .  77). asacrdiag to Dirtriat W s r  

S t d e y  B d l  ( w d  o m , ,  I*#), ru gutted in 1926, amd obvioasly ths 

en.anaous gully then ersptgd hid been open %a fnvuiaa t o  lodgepolt~a rime 

a n t  t-r f2L 1849 b r i n g  tb applfeatian of rscrtsmtiao owasurea B o w  

~ & u w  uar glaeed under f e ~ e ;  therefore aplzy rinas then ha8 this invasion 

iffeo t b  eylly emu& aithtotmt hezzdrswpe (or rarist;anae) of' tntmpline; 

sa%tb, Initially the, gully w w  bartent all soi l  had been oaenpletely strip* 

~nry ,  d d y  aterile aead u& p - 1  rs~srimd. Up to 1949 only relatively 

few lodgepoles krrd fofgld I foothold in the gully, and in 1949 in rmogdtion of 

their value rs agents of srosion oorxtrol t h e e  C r e w  rere mt disturbed. Al- 

though rirsaar khen %heir graslrtih hm be- mpid an8 a few addi%ionaf trees hrve 



i 6 P113. thls drwte~ee t o  o&y on@ posLir?rt sf b i g  
"iwi; Bdsadcvw could rztpof&d by retloaa%fnp tile trail  
%s % i i ~  h l g h r  ground; whi& s l d r t a ~  Sle zerrdaw. mere 
is no longer any EM peason for t&s d m t i ~ u e d  &XIS- 
-5~3skce of tire trail ki:rou$i t b e  mador. ::;vw aside 
from the  cfpurwage it creates, bwrsuse of 3;e deep r?;6 
a i d  Sag biles iQ i 3 ~ ' t  avsn a short-cvt tc %ha ot.k~er 
end, mcI %her meadm, l i k e  m y  other m t  =d.ew, would 
bye auoh better of3' (md 80 would tkQ) i $ W & j  if f;bm 
krail WE?; ~srotm? It i-s.i;6sai2 of tirt.czu[h it. fn 
:jequo9s - Elsags C a ~ y o n  XrPLioanl i.ar2-118; t h e  ugregats 
';.rL~1 of =&ow t r m 3 2 &  out  og sxiotu.:lee bite : a d  
by Ewalr;; use 0:' trails tlzsr,u@~ %";L dtzrirkt  o m  we% 
scr&nr, m o t  in tcn.:s I;: acrawa be trer:; comiitld;.rek$lu. 



r,. . .q". 78. L? 1949 Ifogi;-; &ado= m s  fwcrpd ~ : I G  
masures m o  lid f;o 2rwer.t f'urP;:~sr croslcn. 
In 5 8  w e  %his !>batogrwgh obtained tho 
k:~rowmoxt over tno o r -  v i e w  (as timt d i m  in 
iJig. 77) m a  obvious. 3n %lie Brea o f  meeiar or1 
tha 1%-f% tns f o m r l ?  d d u r i o r e t e d  oover pi. llalti 
~iusit lies attained l u i  f recovery. 



8@poare4, wtb u h L *  %he stead $8 a t i l l  rparrrej therefore, if the udvgere or 
I 

favbaJdle sff .eW ef hra;tsqpfing clp1Me w e  exuZmie%, W~%rty-tm pars ('1928-19W) . 
ha. no* &ioisnt lm&h af Wra Far t;hs 5.swwia.u te b~oolse gctarrpleW* 

rumae ucaaplats & w e  oa an xmt pmevioutdy aoottgird by Wms, as hu 

beem uhsrrat for P u r d i r s  Y a X l e y  Lorar Mador* d i e r  in t3iSs repst%, 

aao fezllasd raQ nmaanrsar mrn u&erhhn for 5- wrtrorrtlaa, Pull ruuover). of, 

W& saQedar type forags haa bees a w e d  Sg the W b- of the gully. 

po&ian @f =*dew *%ah f o m  a e  rim of the gully but: d u o  the fonserly 

 over^ aroQ e b l e  usties dB the gully i+aelf ara rapidly W&ng 

ebb% U s e d  (figs. 48, 82). Tharae results of the m r k  OP the 8031 &isturn 

C ~ ~ ~ t i ~ x ~  Frugrw to thPa raxLd &her d q s d  d m s  seers in tha Rowing 

River km by the present o~rPQ;er ape ext;rwly patifltiw., Glerarly ewry 

4ugarlaaP Mm&u. The fomrly  amabdaaaged laarer end of *fa seadm - 
wm fern& ia lS48. It rn shcm eoatplarte raaoveq t~ mw<far elfarax. 

O-hrPr Ldsrdw. k S n g  the IB68 searrun C ~ n ~ t w s  Meadow rasaias8 - 
( ~ n t u r ~ t d  ~ 5 t h  mker, an8 portions of its ~ g b  and alopitr were literally 

the58 of a "quaklag" bog. BkorPr~o~rr d d  ldgepolet w a r  in these mlrter por- 

tions. k y  of Wim ham been d e d  fbx aaany yeara. Alchough the *tu~1 aause 

of #sir dmae may be unkraan, it ehould be noted that the degree of toleranas 

of ledgepoles ftw a wntlmtailLy water-lrbhratcPd 8051 i l l  dbtlMlear2y liglited 

(tip,. 84). The &paaiuo doer nst habitually grow ia bogs, end Is I W ~ L ~ C P R I I  of 

the C ~ r w h e  type ft is no% beyond the realm of posloibiuty that dtwhq, 



F i g .  78. Portion o l  gully Fo Boggy Yeadm in 1047. More 
that just mao!xruziosl wary by Drun,li,n(- cettlc: ecacllnta for 
ti!@ s p a r ~ s  aaoceas of h v r s i c n  by lod~a~olse over & period 
of 21 yema (1926-3~47). 

Fig. EO. A View o? t h e  s a w  g o r t i o c  of pz l iy  i n  baggy 
A 195E si:m~s tho f ' l o ~ r i ~ ~ ~ i ~ i :  state 0; aostly 
%*a 8W.e in;*tzciers. i;ut 2% ima WC:~: ultoi:et':el* 22 pws 
;'or % h i s  nmh invesicn kc ocaur. 





J' 

Fag* 03. Phfs er)#mcl in 
~ e W % i c l s l  see%fen Jm&ure 
mmtav soil' in hggy -.I) 
dim meh LS tsa% ut;Cippar(C 
aAay \rh*n the gully .nacr 
f m d .  T b  -1 
LellrgOh of the piak barsdle 
f o l* b h s s .  At "Au 
i r s  a firisah layer at ths 
WX'@ p m d w l ~ ~  topso41, 
at "B" a oona%d~ably  
&ewer hy*r of oubsefl,  
at 'v" Ch% uppernacr& 
g t o ~ % i a  of t b  ~ t ~ a t b m d  
but- eCgrl.le parent mb- 
'"fa d i u h  lies bsPaw the 
8011, rt f e  F&hT 
pmbable flat ooi l  of 
%Ma depth  is ratbr 
typSo&i of -turn ma- 
d- 86ll 6f re~iduarl  
~rdgfB i~ 8 l . t ~ -  

at d t i t u d e g  b e r n  
~0-60UO f set. 

Pig. (14. Coaanahs flerdor waa so aatulrted with 
mter al l  through the 1868 season +h.t much of it 
w w  P quakhg bog. The to2eruroa of lodgepolee 
for a soil .tlioh bsowos aoatimmlly water-eatu- 
rated i s  1Lraitekd. 



musraiwr ywro a t  a 1- wet  aliaaatia ayole a rise of tho P P I C ~ ~ P  table 

t 

1IHllUtq ldekdber. In its ride sxprrznrclr @l.an, meping lhes. gnd mag- - 
a i f f m  r s t t l q  Wllliuarr BbaQarr $8 one ai tbe ffaaat 02 urp csf bbs aaad~pra 

la the Rearing River Am* (figr. 86* 86). 24 awmMEon ~ 5 %  -ea tO 

prevent it8 8estrub.t;ionby Oke effeutr of orergraring in the p W ,  in 16160 
I 

fsaotng ~ n d  mano for erosion oorr*iol were grorMbd for the parDitmh~ly 

d q . d  tmd vltal lersr end, Ia 1968 Bhe Ponsrrly bvrazr sand mat ia %his 

portfan of the rrtcbaQ911 e h d  a very w h d  improvmwnt (fig. 87). Xn tha 

mmnur aharaatstistSe af Wls return t o  mmovay of e d y  a t  gzsvsXZy r5ter 

ooamlrad Wge (fig , 118). 

PPLB Roaringng River Area* IXsau88ion pULQ. S u m a r y .  In gmerd the ~ieadma - -- 
eil6ng the marain rorrtau taf travel in the Roaring River A p c s ~  w e  undergoing a 

of prwmnt (ISM) u a d a  oad i t i ona  w i t h  those ahom for s v i i o r  y-e In 

pmgr*@ls md bwriptiiono fa %&e raporto by Sumat (1941, 194'1) and A r m -  

strorrg (1842). A3tBough neither the seabwrr  from S o d f o l d  .t;o Sphfnx Irlttadcw 

nor those fn 3uadman Canyon abave C2-m C a ~ t p  were S ~ Q P  during the present 

atudy, it 18 beXisosd that shoe t b i r  llbara rasaotr looation would diminish 

thefr degree of use the saree generaliretion would q p l y  to tiha also. 

The rate of thir tread, as wall as the degrse of rcwovery, varies in 

aaaord.rJcle orith altitude, site, and eapeaially w i t h  degree & use. In 

atesoure t h i s  rwovury m e  it+ existame to the very good w ' i ~ ~ ~ m f s t u m  OOP- 

ditiuna whith obhfnrd during the 1868 saaeon. The unugually heavy and long- 

pergirt& c i w e  anB the rainy s m a r  (as well es the probably good amioturs 



pu* W *  vim of mXlim WGU t~ It a p p ~ s 8  %II 1947. 
$Bx6upt far tbe w e d s  in the Poree;ramxd aid the  few, soak- 
ttared I&gegolrea W i n E :  mress i t s  vide exparme, therap 
fs ff%tLe to suggest the d&erioratlc?n and. eroafonal 
damge M a h  tI:m cxx.&steb %n t h i s  tto~nicdlg. very fingms- 
s i m  swadm. 

23%. 86,' k r X : i  in Lie ~ ~ Q U S O ~  of 194% an& before %he 
i oattlra W arrivad the saaa view of j'ilklfamtr head% 

m3w suggestive of its original, prhitlvs otater. Mo-t;~ 
ths & a e m e  of the ,  i 'omr,  inveblnl: lodgepoles. 



Pig;, 87,' l%sa Oa s d  f lat  rt rcrrtSr ert& of *%Xliasllr 
~ U & W  cas it oppa-d in 1968. Op to 1950 this flat 
h.4 been aevaraly abtlaedl gUyl em~gt far st mathring 
of locfgqwfs invot&ra it ww prac%fcrtrLly d s e r ~ 3 . ~ ~  of 
v8gebtionc 'Ifhe present irn,?raPed agpsrane* i s  oMouar. 
The Zcrdpppole hrmde~s, h-r, whloh fc~3;serZy had 
bwn supprleaserdt by .t;rtmi3liag l fwstocrk ate now f r m w h g  
~ I p r o w l y  EU~G wAll aacon hots% up. 

Fig.  88. Close view of the rime f l a t  in 1963. The 
elmps of' Q v i l h w d  Sedge have developed within  a fprrp 

years  of p r o h t i o n .  They indieate tmproued s o i l  racrfsture 
aondl%ias raad will tontinu.8 to cluacesd the pioneer. u w d s .  



ena far the grarth of o*e;&%fan. Tbl8 frat crhould ba brns fn aind rhrn ~ n y  - ----- -------------- 

dew- a_i a m r ~ n  -oh i* bt&q provided. h already spgtii#i the F ~ O W ~  

now %r net alam~ due b the irrstrrblo mwon. I& else rhQPt ev2-• of 
- - -  - - 

bfng bard in prrf upon a fie i q r m a m t  whieh h.0 be- tder m y  far 
-- 

e6m4 0;tas. 

One 6 p l ~ i . 3  dbffiacilty staxding ijt the m y  of er4mbliehing the n t s r  af 

reeovury i r  the lacrk of grwirs kmmledge aa to when the trend whiah led t o  - - -  

tho recro-ry in uqy @ma ~a bagmi. lbwXoa\tres of harnr dpte or lndal l -  
/--- -------- 

me& MM~ tW8rIorrt.d iltm w e  th. only u r n a  of reao1rihc, th%a di f f la l ty .  

faortuxatsly a f e w  eraloaurar srist in the Eaaring Bimr brea, Penoing whtah 

titer h m  Oktrr rerved a doable gcu.ga*rr. fhs d y  drraBsak whish r d n r  in 
-- -- - - -  - 

regard to their use for tho gmi& p~ablern $8 the lrek of readPdr fl s h m g w  

kn i p w f s a  aeqwsitlon a d  Qtrealliw rrhfah 0-r the p f f o  developed udth3.n t b  

eleelcsrutulr rixuoe ths lettur -re crlf;iQlfcrhQd. 

W i t h  rarrpeat t o  the primary ebgwtives of ths present study the sost 

faaporOcat infenwtiaa o b t a i d  in tho litoaring Rfnr Arm ras that rrhieh pro- 

vides m a a r r w l o  to the partiuuhr quertian of rcbcsovery ratre+ This infor- 

mittion, 0rgan;tted under two headings, is ru~liaarited belou, hlthough dates 

when the axabower Bere established have been indiaated, ft f s ss-d that 

the degree of proteetion Par m y  of the rollmine p a s i n g  areas f a  a1.e Imcrrm, 

S m m w y  of mtar o f  m d ~ w  smovery Prom aemre omrum, arr beaed on 

- -3 - obmrvationr mads in 1958, (I )  In eslelntres at 7400-8000 f'eet altf*de the , 

t;im rsqui& for th aCtaimam2; af obmplete rcwoverg (meadow a lbmc)  i a  a 
- - 

mfsinrum aP rbo& emen ye- to s maaxiaru8! of Cen yoarr. ( 2 )  p u h g  usu - 
under khrr degree oP groteotion provided 2 to 1968 (a) 8uaf fo ld  Meadow -st -- - 
of rwoveryj (b) Big %et Medoa, a d  probably aleo Cement Table d Gram Camg, 



Or-. YM1Jorr. Qrwm &ad-, t Ir;rg. rat m d w  of qprariptely P-g -- 
wren fa, @a the whole. roughly dirSrible into h o  Cgprr o? irar or vrget;rtiem 

as Bsto~mixd by dtf fmmoeo  In the Ia@h af C i m  F S d  ooaditions psrriat  

swrrthr w i a u o  garfr of its mPPrga. Tbe f irrt  of awe is 8ubjeat to 

PXwded trun&itione urrtil lets in the ~ ~ 6 r t .  It 5s thurefore prePatlPngly 

araray ead aontsrlna a vegetation pre&w&wtiqly ocaqmsod o f  aoarare, t o w  

l611TBEi sedges. It bc~lratitzWr by fer the onador portien of fhs lacsabw and is 

* kut,olc~~ibh tG l lbok &lL. bk%O h tiM a6mOllr T h  8d)~0Pd tdlnd6 tO 

be less cculBje& %a Zsng-pwt8&rtoat; Plaading ,  eepeahl1;p dur- drlsr yeare, 

I b  aantafnr a w@akfen aortlpaoed mt~fidlg of finanr-leaved edger with a smaller 

t-e of graema, &nd is mostly a o M M  to the lowar aad tapper ends of 

the rmb* bddy of ths ateadorr. Sinaa thilr a w e d  type ie ueeabls to 

e e a k  earliar fn khrs reuson gaacsrrlly asd alea oontarfnr the mlvr paktable  and 

huxzaa prefsrmd f a r e s ,  o v e ~  t b  1-&; run it tramla tO rc~eive cton8idrbrablg mom 

prolonged knd treadtar use thaa dasr mah larger, aar8hy portioa. 

0x1 eoasparfng the app.mmma of Grme Meador fa 1968 rlth t b t  of 

1940, %ha taarahy larger porQIfarr sh6.rsai it hea undergcne aa hportsnt e)rangp 

&ria& that in%eroll. In sharp son-art to the -ahy portion. hawever, #Q 

smaller wsarr earnposed QP better forage exhibited twvJ itspo?%ant oharzg;ert from 

their apprraranao In 1940, Alt;houlopr there ohangea oofmibe with  t b  area@ of 

preferred forrrge, they do rmot ooaur t;og&her in the s m  rfteot one of t k r a  

i n  largely m t r i a t . 8  to the loffer, the other to the upper, end of %he masadow. 

'Phqp most O O P U ~ ~ O ~ ~ Q U S  of the tom ohanps, namely m bevy invasion by 

SaZaehsllehem, o a m  at %he lower end of Grouse @aadarr n m r  the txai1 

( f ig .  W). Alt;hou@ in 1940 this portion ehuwed l i t t l e  or no invasion by this 



t%aru. Plbur during 1940 aemrrlthg ta S\ollmsr (m) Zt krd r M d y  n#eipsd 

h v y  um by Auguet; @3, and by %hnt date it ru e d l  dry flat whleh mm- 

rtpsurbanis: srorion. Salr dugrw of uue and otergrarod appeuaaias s%amdng 

also h.oa praremr yaw* pr&&ly is exemplary for tha lo8ttlitg rinee IBBO 

daring tims when ~esoditlaar are looally dry, & astrtsut, uadar wet rredi- 

tiuas eQlre, twovery maew11, QI in l.963 rttea at least up IN A a g u s t  9 it rhoasd 

aigas of 1ft6le use ewi1og is the, h a y  oo&i%folar when tfbQy prerailod  eve^ in 

thb pertias oP the mu&w,  Probably whawver asah eoaditionp m@ur hcrrrvy use 

Faleebll&ora %r a relatively s . h o r t 2 i d  perennial dish sauh season , 

reMns d mltiplfw shootr; e thiek ro&rrWk. Phe roo+W,~~k ahiah ' 

f 8 i%+ role rrrssnrr of 8sgutatfm reproduotien rclartina short, an& t h e  abili.C;y 

asd speed of' the plast; in fnva4izag ra madeor Wan@ vegetatfvo ziemxs alone is 

&h fhitd 4 8-dl prQdW3d We, ~ C R ~ B ~ F ,  ISUIWrOU6, m d  they 

becro~be widely suat;ted. Therefore rapid insreare i r  through %he diaperair1 

af asedu. Sinorr viain i t r  range +he spmlee offen a2pears to be rrbasnt in 

logaSftie8 aP appr~griate altikude and vhioh reslabgly poclssrs the other 

ncwsrrrry eanditfonr, pFobrbly thra are liazi%ations even in ita oapa~i%y to 

rpraad widely bhraugh seed diopenal ,  end thus for an unfn.oadd mendoa medm 

ucr In all libblihoad dsriPad primpatily LP not emlu8ivbly f'rw ~ c l o n i e s  al- 

ready establi.keb on %ta periphery or in the near neighborhood rather than from 

any more dirtant roures. At th+ locality (3rours Yerdorr the oldsrt  ealonies 



Pfg* 88* Grsuse Bhmdog as seen Prom its 1- 4 in 
la@ (hguu t ) .  '2hlhs u u e  In the Poregmund mhwa aipp. 
of hwvy war, bzti; SLIirbEe or xw falsekaflebore is in 
epid-er* 

90. Saz"1~ view of Qrouss &adow, ae it appeared 
fn 1SiSE. A reow.tly-begun and ra2idly k&rc4asing bva- 
sfrn o f  falsekitsllst;6re im & d m ~ i n g  h t o  the meadow. 

81, 



aMinns i* $erIpbry* * 

Fm?dbly fa s- w i t h  XMC herb~elt~~u parmalala f b w 6 ~ i n g  fruf.t- 

la$ OIWI(HI ~IU at its height l a o a y  for the spOer, aa8 m Armding pop- 

Iatdori aontatnd a large pmps&iorr a i  arrwflowwing p l d e ,  #a indfeationr 

lonld k aot canly that t h ~  ig+&.ion uar harsroing rapidly bgt a r e  thae i b  

ru re#& in origin. IB Cbbl) prtion of Grouse had*  fn question %b bve- 

sion ~wtrJLh& a large mdbr of wm-fl~ring p2mf3a or * b o b c  'buC athe* 
d 

6igaWirrra;t iwmam uf inruiea *%an, only rcl~mtLy. B%rftrsraare, on the 

b u g s  of' %ha &%M#~W aQ#-ear %t B& ltksly that ttss h a l a  fnvlllli~n 

vrrr aot sere thu, ebmt t d l l ~  ye8rs old h 1958. 

other %sporban% shum by @rouse Wadow fa largely eonfined 

a m  expass af fairly dry. and V ~ T ) T  1ittZe lodgepols %masion (fi&. 91). 

k t   is^ 1968 i n ~ m f ~ n  by lodgepelas e h d  a dlutfnet  i.xmraars ( f ig .  82). Bs 

in tho arm eant.inin$ the frlmhellebore in~ssion thias portion cronhins a 

more paletabla forage md in drier m e  BsQws mere early urreebls for 

ataerk, Benor ft fs probll3rletfnat in grrrreral the use is heavy. 

ihs ooimident aotlttfisnrre of both of the shtmgsrr in qumrtim with areas 

of preferred, more uae&'Ze, and heme more heavily used forage rrppearr t o  rs- 

f l sa t  a san&-uzd-aQfec~t relmthonrhip bstrebn s~srgrarbg end inoqarmd bra- 

sion by weeds or Pesest. Xrs the a w ,  of the fahebellebore in~llllian elrarady 

i d i ~ a W ,  t h t  relaticamhip $8- ~ e s t f o n % b l s  end wry direat, rWth  %he 

lo&gepola invwfon, hmrrvsr, the relationship nith  overuse is sbaawo or, if 

QTI~US% is ~t dl e~mtnmed, then it p l a y  only a rreeoadary aad indirs~t role 

in a relatfonohip dab p r b a r l l y  imolver a saqueme of nrrturali) prcmeoting 



O;foi rd ,  ledgqa&e W S l o n  i o  uraaiatsd aith and fr 8f;roqly deped~lsC upopa (L 

@oath of -r ZfLB latter Ps dl0 and mllably an icrdleatar of  I w i d  .oil* O r - . W i * .  h ~ .  a p-kingly .nb 

crsnaitl- m mist&wd by the 390- ~etltral rratorr of the Idfddle Pork. )[n i 

the are- 1-a abjwt to fong-p~trsi&m% fl-ly, usd aa w h l &  the mrrfmo is 

dry for grotrwtbd periods, prabably the rr%%mnl aa id i ty  of b u s  sibzitad 

a b m  tfie level of %he rmeutmal groMd..wut;ar is not rscbutrelited. HesCebmbag 

Blueberry thsn ~HLCIO~~NS e19t*bfiuhed on tihe mm w i d  sites, and the developing 

thiobP; wi* f t r  Xeaf..rrald and mist but wll. drained h-s pwrideo  a fewr- 

abla seed bsd end nurr.rly for lodgepcsler. 

frrtrasion is not hewn. 'Pb produehg a k w e s  an the origbal W n a g ~ , %  relatfoni. 

0f the sa i l  ~)m~tlse m y  have 8mse bearwe  op ttw, matter, but i m m h  as the 

invasion itwlf f e  on lor grcnmd tha eHerat8 of suoh extraneously eraused 

of rather h v y  uae may be largely if mt wholly a soinrPidenoa of Iw.@tion. 
- - - ---I __ - -. ___I' J 

On the open mdem the IWlgspoleo in the blueberry %hiakets pnenrlly 

r b w  only a slow rate ~ f f  f y d .  T h y  tend t o  be stunted, and most of 

sss aomiderably older than their site might ;I;ndia8t6. In the 805.1 g r e e l y  

~oncfititm8 uhiuh we hyper-wid above and wutdr-aa-t;m&ted in the deeper level# 



Fig. 91.V' Grouse h l d o w  tte a- fron it. upper end in 
1940 ( ~ a g u a t )  . (8ith respeet to t f t ~  artm, rue belaor.) 

Fig. 92. 'hrs 8- view of lhrourre h a d m  as it a p p d  
in 1958 {~uguat) . A glow inaraaoe in lod epoltl invarion 
ire mder ray. The same, amaLl lodgepales t indiaated by 
rarrcas) show very l i t t le  b r e m u e  in s i z e  since 1960. 
The atear below the doeted line shows t h e  blueberry 
t h i c k e t  f'rm which they kl-fee. 



WW +h bku.Ber+y aa the ofbsr haaa, i~rbtar rhfah nmy ecmtr1but.e bO 

sumo degree h strpprareing its c#n rffe&ivmwr ixr wlrW 60 lodg.pole 

inlroclfon is the attxwtion f% har for deer. AB a ~auru. of brcras. it i r  

re1ParbB by Oleat to the &ant; f$at &rube are Frequently braraod doaa %o 

+wigs the W a k n t s s  of a L d  pea@fP, b b n  a nanadl-oitd deer population 

tgndr t;o sverbrasna the rhmb gDQ th#rut:y repreas it8 groaeb, On Grousa 

W a w ,  harrum, rime of the rhrybr abrerved #hewed any are by *re Pmrinlg 

in t h i s  ac)nmatf~g it ihm14 84 ~ e ~ C k u n Q d  fm &WP or tihrl;Q ~rlgna mte 

obremwS by ehs w r i C a r  frr %@ti8 ka Clre rtarahhg; portion8 of %he &tsy-Pr;lira& 

Cr-k &*a. L i b a i r e  few were 8- in %-.he S5pnpmm Keadsw &ee atad aanyon oi 

Clas LUddle Fork whfeh i p t ; s ~ ~  'ba;assn the fewgoing arced, @rereSon 

a% &wr morurf%y tn Chase rrllllrrt;%ans vas arhared eit the t3.m by trafl-ctrew fore- 

s i m  Elen Lsrcsrixq in ccamrsatieta aith hi= && 81Hlp~en 91(saBor. 

The cramph of iritemhtllonobips inmlv-ilag slirrturnbsg hlusbsrrg urd 

lscigepola inmatian i a  of spec~2a.l eoslogic intsrret. Xn baczk-oouaky mcadaor. 

in the problaan a ~ w u  OF Ssqataia-Xiage Cattyon Hatlo& Purks kesternbog Blua- 

berry eppetwa to be most dotennon hPz dine mar Grotnee X+adoa and e l t h e r e  at 

appropriate altitudes in tha drainage bmin of the PUdidle r'ork illngs, w i t h  a 

m i n o r  d e v s l ~  in the Evurlution Woblaao Arm. Subelpine a~eedawa on the 

~f; lwr  hQnd saurh rghagnulbrfrth Charlotte h k e  Lbadw lie above its uppar 

d t i t m d i n a l  limltr. A t  subrfipine altitudes 5% is replaod by DlPprf blueberry 

btrt th. laMer appears to bs only alightly invslvsd as 8 pmursor of lodge- 

P U ~ Q  i.Ilm%OXl. 

O~nsrlaeionr, On Orclnse f k a d o a  the  talrsbolletore invasion I s  wry 

probably an unncltarsl ana p r o v o ~  by overuse, Although tha area prsllerpted 



Fig.  $4. A l l  elm XotEgepolea Ln t h  Addle &stan- 
cf *-is v i w  cf Grouaet h d b l .  in 19% w i s e  from 
blueberry tl~iolrst;e;. 



t 

6 t ~ n  bf the moadmr* $41 ip llikrrly bbrt m invu- muld  m l y  begin ummr+ 

SitrrPe t h e  d P & a e e  era: wtrl& seed8 arei ~ v r i r a d  by o r d b r g  ismlr of dl-& 

;Qr proBaBly Zimitmt, ramen1 of all  t;8s p W  not d y  on #e rr+ru2aa but al.o 

theratfore, o f w s  Sn cuty QUO i-t: would be a relatively 6-1 o a that the 

cwsaobonol r m  of a s  invasion tr t Ip0.P;t.r of aoavre FO&& be the best 

br ~ J F  frrsbforw #a %XWWiOZi the wf h A d  SS PFI- 

m i l g  a mtartbtl and. Qa %he ahale ita rab of irurrsar* 18  u l w .  and them- 

fore it skottlA. oifw = probl~aa for him. &rthen~ore, rim38 1% ilfuu- 

* 
+ Ssillwatrt YsuPol ("bmr 11P+6LdOVR of' 3uedeer, 194%). TBID presant - 2 

~rrfQ;er crt;st@ a% W s  B14Wdow briefly 2n and i o  i n a l i d  to i go all it srs 

thsrt being fairly opebn sxtwpt; for sa~ttare8 o l q s  of I&gegoltw. In 3940 

aad t r u a ~ p l s d  sta* a% saa~on'is end. 8014 (h 196%) it is nearly all &is- 

t b t l y . w o d l &  & aantafns in adrfttiaft to lodgepol~~rr largg, dense tkiicketn 

af aspez.18 rad rlllm. The In*, 4 1  Uw or prtobeu with Qonge were. 

Co~lunion.  It wpears rather evident thst inclreaao bn woody gpcwth, 

rcasoaiiated with heavy use, has bem such that the aypearauos innd area of thfr 

m ~ d c t w  Baa becraw drastielally altered and dirrtiniehed. Cibvfously oalg a oloat- 

in$ u a y  of at least %ha younger invasion would be the matma of remining s a w  



BBLU-. far s w  wo8loa @awed by trails* tx, j d g e  rPae tiae 

rah+ively dawrlqme& af O h e  la h e w  ehruaatsr2rt&a of 13E.ad4ns 

st t h i e  rrl.t;itade (1lSSCW f i r ) ,  th4 ie h a y  Bubr i  +b d l .  

hars pPChb%y &ga~1+ but; lk'k%ls 8- 6- the  yW6r 

akr old pfro%olkrrght available for Dwy Baain Ma-, her badua, and 

Stilluate~ Vbsdow wwr euitrble fop r~o;mgarieon. 

U C t h  PeCrr b&uw, Par t h i s  mad01lr the cprly o l d  phatrog~qk aveiWlie 
L-- 

W W  ~f O d f d t  v I ~ W  WkSUXkb34~ f'0l O-&Z'i@@Xkr B f8W Spots Q -Ourt kW- 

gplr, rkicth show a rsrQIrnt but laoderata %~etaaa8 %n fal~etrQll~%~ree The reage 

~ c e P b & t $ ~ S  WU# goad* 

i& W a w  ( " ~ w  tiltf;&ta P e t s  lilp#dor" of Sumar, 194l). $in- -- 
1940 U s  -dm has dersZtspsd thaP Begimhgar of B t a l s c 8 ~ ~ l b e ~ s l ,  inv~rian 

svQtmd fCs s m t h ~ ~ ~ t  end (figs. 98, 96, W), and mtmmMle 8n inererss da 

lodgqwle inmsian i s  mdrtrcQ$ on 2ts mrstarn st& (fig. W) Tb. aolmxhs 

of frlrdaellebore sppw to be +bout sounre egs as these iavuiizq Ckcmsr 

Ilkssdm, aad s a m  of %he lodgspo2e irmaelclia i r  asmefated lrfth bXu.ber~]lr. 

The rarnge scmditim was p d .  

l ibdma fn Bppe,r Iseontm Gaaysn. XH 1940 bewaure, af overgrazing, -- 
erosion of strarclar? b d m  vab; ocenrrbg (bmmr, 1941). In 1988 the ef'fmts 

af a=& s t r ( b s ~ ~ c b W  QIO$~QIZ WIB% 6v%dmt locrally$ etbnrfse %he d m  rceras 

fn fair eandif~f on, and aesrpariron w i t h  a df a t a n t  vier of tbr -Piewe *to- 

graphed in 3.940 rPlanrd nr, haporkant ahange fP the pattern OP the I ~ ~ ~ Q ~ I $ R Y I S  

(Piga. 98, 99).  



J 
Pig* 96, B1g 
Pgkr w d o w  
in 1940 && 
tw9.4- us 
heavy we*  

Fig. 96, h 
1958 the 
Vlm of Big 
P* W a b  
shmai th@ 
bag imim 
of a f a o e -  
ha43 l f ebom 
hva8iaa. 



Pig .  98.' M s W t  view of meadows in rfp_ser LeCon* 
Csnyon h.n 1940. 



. i d  QIIllSO (Q~LI- m blarrLti& r a m  h &h* W ) r  Thw 

f-%p 8%-llStt (fu. IbQ), .f- a& -d Up $0 'bh. k!b 

byUQh-* w* a g w  m a o  ;trPgort;anb ohmg* (?Age 101). Phi# 

rarmt@fdn fa s$m@y ~sppo- by the PElmairkbrbZcr CnZBes~a sf straag -P 

ezy &em h a  .psts r w ~ b y  Mh i ' m a o ~ l y  wm Qraagrled ond danadea 

( 0 )  W @%bmW -1- of drtria load r-owrg8 

t s a  fh+ fsab ~ ~ S - I C ~ B  a w -a ~r ~ m ~ a r r p i e d  t i d e d  

.uh u )m tb. put. ~ a y ; l ~  tb.t * *u-..t.bii.h.a fnnd bo 

* m k - w e w O B Q - g - g .  

dl ?&d fdJT * 6 t  'Firs m* * r h i ~ h  %NvU'~O(I 5% i s  

a* US- of wrgr B.d &aPrge orurad by Crrprplhg crrcwrad At; f;Q 8 m i d  &eep amad 

oran 'bQl#aw. 

Mba -- I & a # t b ~ *  ]in 18814* m b g  ho p~a20ngd PkmdiqE; uld m a t s s i r r  &- 

SU8Sr Wlara WOV B E ) ~  wumbPe ?QT st;mk rmtU midsswan, anld ae r 

~ l t  very h b l ; ~  use meam& -ally $tut at the oritfcril pri& &wing; 

W a h  grrafh, l a g  dcllrpsd by f h d h g ,  ru being reamed ia the for* 

(flgd X04. XOB., 106, 10T). S o ~ r s r ,  W~QM of the baggy eanbiticrns, par- 

t%atllat~y 6-2% -0 trras a* daslg urd - tbs -3 thrw thr 

M e w  by the paaayfs aQ s a x e  and y#abrtc#rk partie8 aad the osnal attsaipt 

aa the p d  ef a;be rte& t;o a a ~ f d  $ha LmBPdrotu bo@w&ta (fig* U@] Wmr 

thrn the f m i n g  i.radiaatiau af h.eevy8 boo early uua X W l y ,  uhd tha 

prdmbly iElbmaring BrrPl damage,, t b  mdew appear& to &ow aa % q w t m &  

Caacrlurionr, This madow is mrq&%bler b f b x w h g .  ZSPrly cmnditione 
c 9  p r e l i a g ;  oven as Irt. u mAd.sum ig & G l u m  b a b w  is t+ej b4 



Pi$. 101. 8- of G0lby wad0~ fn 1959 a h ~ 8  
that +he r5.m of the strdcLPk has r u e d  istsct. whioh 
in Ihs3.f wow36 Sadlaate Ut at~eambank erosion haas not 
ir#P-. 



g 1 .  T I I ~  a m  view of Colby levdm b 1958 
showing the strong t m d  ta tmovsry on the same 
f o m r l y  ttulplsd md dmud*d p*h. Be- S d t P  
is the admmufng p i . w r *  



Pig.  1W. bO1we1 k d w  %g it app8a-d fn 1940 
(~tqpet Sf -sQp**r I) .  

Fig, 106. The a- view of MClura, lknduw in 1958 
(SU9;Elgt 19) ahoPang flooded ooadit;ttP116 persisting 
well i* Atlk;asC. 



Pig. 106.' Anather v l r  of PDCluro hrdol in 1940. 

6 

Fig* 107,   re apt for the aigna of "ienrly-seassnR we- 
8hCrSan-g fa the f'orsgrouad, in 1958 the crm view of L b C l m c b  
?hadm ehowed no kqmt4amt ahange. 



oae~. lurut l lg  as %he resuZt ef t b  late withdrasttl of flood waters, and ?or 

f'omga Ohu, darviMixing eflgots of early r w w  use f e  well &ma. El* 

Emlntion lkraifew (ere bslaw) is a dry nwadow, lecnd during 1- &ern Wlum 

Beduw w w  eubJaraf to the abme load ov.r&m&& the gaod, mtwe forage of 

bvolution k d a n a o  pas otily lighfly ~ d ,  I t  is o1sat.r thywfere, that. the ias 

stitntiaa of' Z.wral, sarscmal gnasSng ree+rfotfans a& rotttlng; sf usls would 

be the 1 ~ a 9 ~ n l  of baari2iz.g exfgaiafse of t b i s  kia. P h m l l g ,  afth respa% to 

k&e tr*ai;k d %fie darsage emsed by i b  tree, 5% 8holth.I ba &&td here that, h 

rbdttfon & Ccrlby, for no other seerrdm reen daring the present rr%atly would 

the reba.t;iarr of fke trail to a point ekirtbg thm be an r~s i er  taek. 

~ l & f o n  Zlspdtnr, Thir sPsrdon w i t h  itu ~-s of Shma R i e e -  

grass is, da oammm ~ 5 t h  the laore =Put Wlum bdim, e~oleg;ioaXly very zmmh 

+he 81me (UL !i'u01aom~ l6eedowa 5n Yusari.t;e k f f o d  Bark, &I 1940 (~941) 

saw it had been rnortr elsterneively fnvaded by lod&,epolee than had &CPurs or 

C o l e  madm (f 5g.  108) r This 1wg.r mxirtt of fnmsioa in Y.oolutf on P9eeLdsrr 

he attributed t;o ltrs drier aanditfen than %hat ob%cainhg ia the ot;h@r tm, 

urd attgges&rr +&at it m y  harm bwn aiihad by grorlLPg prcsrsnrre. By 1968, haw- 

ePer, neither Colby wr EeClurtt F B W L ~ ~  showed m y  fux%hea lrtarearaa in ledge- 

pele  invasion* w M l e  os Barlution B1maBoa itself the mmt of iraorsasd invrrsisn 

oimei 1940 remud to 'L:e rslativarly sli&t, Par %he m ~ s t  p u f  the app6csran~e of 

fnarsaieed invasion OR fSv6lwkicn h d u w  sinoe 1940 is aatually aetpcsnrftaial, 

sing 1arp;sly to the fact thet the BILHL~) trees involved in the invasion n&e8 

by Sumer ham merely p ( y g p n  in sias (Pig. 10!3). iuIy a m  fnmsSon since that 

ths  is net only sslativcely mag* bat the new fnvaderr tladlvrrs rillso w- 

erdly td, auparc~srwt, alow growth. Oaereaiannlly they ere puTtly or fiolly 

Bsadancd by fps, 

This fwradau ourrantly is fn goad oandition* 





P%g. 109. ma uul rlr. of lmlutfon in 1888. 
Them hao bean rrlrtivsly little Podflpole psprodustion 
rhwe 194.0g a& %h@ oira of tlm t rees  ha4 imreor~ed. 



lOaqHtr -- Use Batsin. To >U&O frat k h i r  gemrally intaot a@pmruse *ha 
6 

madew# and ~ n r  W a  bbs Ba not 1ppsu  h h.wr uuo8rrg& aay 

W sbm.qp -apt, of aarte, rlq boggy brctlr rhere oftan smwe 

by mlhg oermru (fig. I l l ) .  Ibmge of thir llp+are doubtlesro h m  i x m ~ e d  

%n msoaait wmmumrabs w i t h  inorewing tram1 5.n t& froblam bars gm~erdly. 

drrsaoOLoo af Seat& and &rth P ~ r k s  of Wdr Creek. hero (l9B-1) doe- - - - - - _ .  

oriptloa of trbe apparaxwm of? th5u rettti~n fn 1949 as a ewmpy, h4&3..sxtinpiehed, 

overgrased an& wemiy w008llltZd mmdaw ~ ~ a % d  through heaw foroat matQhes i%8 

rmgpmrmse 3x1 194% wept thrt mqmrrtfoz~~bly t b  brea8e in M y  @oath epd 

mai rwru  faaai Att.ntw red& fta m. 

Cmnluricm. A. p a b W  w% by (1961) the m*roity of f a r e  !b 

t h l 8  portion of the ging+p (inaImd3z.q Cmale Boltwa PBdw, eee blow) fs awh 

that s m  the poorest &? of ai%ri&egh ing)ortanstl. In v i e w  of the a o & W g  

overuse aad its effect in inoreasing inwi6nt~ the rtpparent laak of graefrig 

restrlatfone ie mme9y ttnmammW. 

a m l o  wir ("W WOW" of &SEIW, 5941). ThL -11 but -- 
~~t m a d ~  is very rapidly ~hanging in t~ppeak=tume through invasions. On 

the one hexid it is qu5.uk2y giBfng m y  ta falsehellebore, ernd on the, other it 

$6 yielding,  thmgh =re sXowly, to forest. 

Ih oehsr &o% seen brine the present study showed csvfdtwae sf a morn 

rrapid axd tbrsugh i~~mmloxl within rcbocmt years by fde&ellebors than a i r  om, 

This invasion fa  so extanaive t k t  2% alters ooa~gicnrourrly the s~ene the mtadov 

present;& in l W  (Big, 112, 113), aad 2x1 dl probability it has been equally 

rapid a i m s  19443 Ln glabas haedLately adjoZning the lasrekbw and where evidently 

Talsarhellebre P o m r l y  was eerent idly  oonfined though aooorcfing to S~naner 

(1941) it was nek abundant. 

T h t a  i n w l o n  (or inareaset3 In'sasian), rather than having been 161 slow, 



1 1  Skai2ar injury don${ the t r n l l  just &om 
:?oode kb? in 1958, 



-1 pmwe.  rsesr to h.w bapn elm@* and eirauIZOIll#urlg in materour 

8ifar. V!b,fir6()rlli%, milrqi m4mm~, & W e  ~Uest  cmlm&w ef t h  Bnvmhn, 

namely .tihOee o a W e d  in apminm fht(rrkwW of wfllam st Ohe d i W t  

mwgh oP t h o  uwlnr (ftg. 518). qqiw b Be a&mpawy  ha .$+ arr t b  b u i r  

of #air ~~ demeity with rsclpm* h flowwing. Beiryg q a d l g  devurloped 

In Ohie rrr@ they pWmbly reprueat an arws-aged rdmd, and *a Weremo 

Pallaarr %hat thoZr csrQin ar Szm~cllasr &B poist of rar p r e d l y  6 i  sic 

ggU3weuus m u a t e  

~~ +he par or jnlPur rhaa a i a  i n o ~ r e d  iamsia bg~gur i d  diP- 

f i~ult: W aot hpu8ailels k~ &tief~lfi[fQ exustLy, there asaa aat&afn fedmres akr#a 

ba #e hvmsion wMao if Wsrprwbd e m l y ,  pmv%ds a rrerrana of arriving at 

e. r- sppmxhaQi(rar c p f  Q;ios Qte w h a  itlarw rru Mtiated, Fh. gbevw 

lcuygsrt d x w ~ t  rrslld~gglt@pd a o l ~ e e  sf approx%=eSZy s h m l t w m m  origig 

&U net h be of' 1- Xn WWWS 6- are &ti-13 Ute 

oPdePt;, yet the &antre unffomity Pn the -a of f l m a r b g  ailready noted sug- 

gests a ; b q  ape, a reom% dtrtrrs-t mtktw thsn arta a h i ~ h  began u lone; ~0 ee 

sightiara y w r .  ~ e m m r e ,  arangr of %hem aris tn a eta to  of' rapfa expansion, 

Phdo fa shown by O b i r  ow%fxweus &redatha cvtftnartb frat e maturrr, fill-Mawm- 

krg amhr i n k  progmssilvdy laas ~lehtnm pltm+r. Aetfm extenaim oP Chs 

rrsrl oeaupied by Wrr eeloniee i o  aetfvgly ia prograes. A l l  them fe&?4r*s 

&oaf:ly s u ~ ~ g c r t  Wnt asse  eldest ool~nfes aroee or glee bg.n W45r 

ut+ongwt dtwwlepmt onLy very rscrely.  

The sl-r of f'aluehalPebsre aaaWurae8 &bout on %he open aner$orrr have 

arieen f rom .eeeds drrired gleZnlp or wholly from tha abovs gar~~~lkrl-caolonier. 

Fnas Mesa aU+r omcr they wade aantinurlly in age &owaward into baelated, 

IrPdividraed seedltags. & already Wed for Crouso W o w ,  in ssedlfngr a 

flsr~erfne 6crmaaencr.r pzwbably not eraflier Chrn the third y w  of g r e h ,  

of t h m  e o l d e s  wsaW6m4 the m e d e w  srs jut& beginning thir of their 



Pig. I U r  view of Castle Rmm Domer Mrrrdarr 19958 (hug- 
us% 2). IPaleehelZebore f r nar avuqmb. 



@WuW ayelet. Others are mmm rdwutcred. 4 thurr l& brolarfd in age Co the 

perenkll c~oloaies f'ra rfieme they trrorc, h i t + s d *  

Thw the enbira 2 w u i s n  i s  a unit rrhiah ww begun by a r ~ l ~ % o u a  

hnua parSphera11y a 1~ub8equmtly r ~ ; ~ i d *  a.s,tripe%rl advltnoe, R e C w n i n g  

fal8eh6llebre as &ann in 1958, %ua the invasion or %ncmwa% prtlmmbly beg- 

around %$*. 

DWpite  the w&sturb@d appilranoe of the forage on the largwt open ps- 

t l o a  on Angust 2 (fig. llS), a i g m  of hrsrs~vy use were oo-n elsewhare, on 

Osrrtle +r b & w *  

In aotltrwt+ trs a e  faleeixef~e~ws iavwioa *t of the lddgepole is of 

a~noh older orie;in. ffrr largeitit trees ham the qgear~lr,ece of being in %he 

ntsf~bor3Liwd st" forct;y years old. &nw theme %h s t a r r  &sindleci damward CQ 

younger individualls, % judge &an the rebtiw openness of the s t x t d ,  t h i s  

lodgepols i n ~ ~ s i o n  i s  t n g c i ~ r g a w  only a relrtfveLy slcm frrcPrease (fig. 114). 

On Oastfs Dwwa Beladow there resrns to be no ather faofor r e q w i b l ~ r  for 

proveking these invasions, & csspeukally tfrat  of the frlrahellebore. than o w -  

cnrent In that no Forser intrinsic In mtural uonditions seem kr be fnvslvedj 

hamas i k  is prsbab2y a%krfbutabler 4x1 ao other oauoa thaa that Woat;rd. 

ConeXuaisnr, On t h i s  resadow a gmat upsurge of' Pals&elletiars h a  begun 

Pery reowtly. Iwmeisl~ has advaaoed w i t h  rapidity. fiithin ten or brelw yews 

the area af C m t l a  Dmee ib&cl.er has ~ ~ O O I B B )  utrongly redused by Mese weeds. 

'Pre&bmt would point Co tize oonclusionir given under Grouse, hadoar, For other 

cpomoluaionrs, saa Junetban of Forks of' fo& Creek above. (And aee also fie, 1x5. ) 



Fig,  116- C&l+ &paass l k d g ~ *  bs h k h  a 3 - b  
prtioxw of the Unga,  f q e  in %his awadsv is oo 
W-8 fht e m  ths g a ~ ~ l &  1s 09 @30*@. 
%ere apytbars to be no p o d  m3aQOH why the Wail  should 
br lwaW d a m  it asrvgar to $Ttbkplsh isarm Ibf It. 



rsrplwC to the gmblem ef wslogieal olatm#~eo and t;hsir raw,  %&I 
I 

four 'LePmrt awrdows of the Ii6ekwtt m a ,  -ly &mlctpt t ,  Barrd, h a - k h  F o r b  

and Mitiahell -, we OP pVfCfbtfl.r hbrerr.t! kn Obcf rarpramt a 

c a a ~ ,  in whish lodg9pole h f l ~ ~ i r ~ n  .hrms evidenos of Ira* beem bitiated oa 

at lcoast ~IWO m d  presumably on a l l  foar of thma s ~ l ~ w l y .  k"Ihstit~w O r  

not &her arsdews In t h i s  arw shw Che sane sftusl%ion i s  not known t o  the 

preueuat a r i ~ u  sfrws they w w e  not .4Srsfted during the pruoont etucly. Aaib 

appaau. ts &uw no o t h e r  fe~tu"e ind3xta%lver of @mkPnt &mqcda, arrd t b  

range oon$itien a a a  p e t  aa all aUb, Hume tka folftm&ng %x-eakent ie 

prharfJ1y aaxeemed wl# the csau in wfn% and bgina with Srrsd Ysadow sPme 

he* it rntkibfCr its =st ole-& atod oanrpkunmb, -19, 

8a;abd bdcw.  On Sand lleeadoa %he invasion f o m  r: belt of varying; width ._- 

=hiah nearly surrormde #ca aeeerdoa art aEl sides (f9g. 116). As seen $n tt vim 

loold% in mriouo dfreotima serrors 4318 grassy wxpsla;ss ft emtrasts ak.etngly 

agrifnwk thsb bwkglMnUl 2omc~d by the sld forant wkfoh tmrs above difree%ly 

b&hd i"cfig* P37) , 

The aaaple.t;e absemoe sf aqv tressition cknd gre& disp&ty in tige betorsran 

the invarion rand the o l d  fore& demribss a very shmp 'iao-y, fffkh reap& 

%a the m e a b  %hie boundary I s  of epwfal lscoloeferdl sf @if ioanoes, Cm the 

r i b  facis$ the o l d  forset it obviourly snows every fnd iwt ion  of hlg.aingr_ been 

no% only the original one h i o h  Bonatarly and very befbxi%aly m r k d  the I M 1  

b&ween Isssdar m the one hand and farort on the other, but alsa t b t  it had 

resaint4 sttsble and in the sa~ne position for aanturierp, Large o l d  trees suoh 

M thoes which d d n a t e  within the aAginal stand oammnly predominate a l a q  

the very bord~r 01% the latter, Sing  aoust. made to d e t s m n e  the age of tha 

fw fire aaars whiah seanacsd to bs dfwovarsble only on aPd frees s h d  eVidmpoe 



F%g. l l u e V  braglsd the nuLcgia af m Y.adm the Bslt 
QT 1dgepoL.e fa+uicrm exkmdr a h j e t  ttabrobrwlly. but 
aaly a portion of it is 8hmn in ail view. 

Fie. 117./ fhe rnll of old f0n.t. the b e l t  c* irm- 
aion, and evidmcre of repression u e  al l  alearly &om 
in this wry b ~ t f ~ ~ t i v e  Vjw of Sand Meadow. 



@? 8%- th.n UW @- ZW*. 0-ti& th. ~ P Y  of the DM, 

rrprodtuMcm fe groM*&inir only rery a k l y .  6aditl6nr Hthin 

ObQ BTQ- @bd har, %~&@F(I  S k t i # e  

%mdag * Lamion it*.lP1 5noxdbq M , i o r m  a b.l% 

dri.h in .o. pl-8 i a  pait. muta h a  &'@IwFI It 24 B B S ~  rider. As .n 

r & h W  far W e  rhols mmdow* iAe average dishnee af  airplaoaaHC of ferert- 

rrcQI bcmdwy, i'rum S f .  or%@d looation b +hat of it. p n s s a t  positicn dong 

Ms f~oab eP faur fnvlbim, im gerhspr one hum&& flf4q fed.  W d l y  from 

Ww r d a i o n s t  bamdhwye at  any mu pobt the d m .  innslan 6.p.r. 

d m m w d  &asa %e k l l l a r r C  ( a 2 8  feat high) %reas fn tiha re-w & %he dlsart 

elbag the pr+.mt; a ~ r g h  of the Is*rdor. o o a r p % s u ~ l y  a& srsa rrecrtor 

~ % W N  Fmnz%E zpev~~at rrs w i d  aa8 r m a w b  rtmzt;ed growth d m l e p d ,  

b g- tiae hvasiloa i a  uimuming foflrgPLBZ d ] g  m+&w sfmXyc Boic leme Par 

%hi. 5s a u  aehtfvw wbsrwity ek r d l i n @  fog;dher w i t h  We, tharfd, I Q ~ P S P L I S ~ ~  

grQIfth aclao#sn2y rho= by %he aoralClas% t r w o  oci6urrfae; dung it8 front. The 

at& Bn ca -1% a% P;he lamr end at" Lhe sudow. & this e b b ,  ho~e~er, 

tk4  Wt~1~lfty aQ represuim fratore i a  mr'y hi&. All, of the t r e e o  

are -fed sad raiu-.hapea and e4aay af t;ha ham been &'feet& by Igrr (fie, 117). 

$n at-% N d 4  to dst6mdne the par or -8 w h m  the inmwfan 

began, A% a b l y  wparaBed rLWs on djPfereat side+ of the  smtdlar tregr pre- 

eupned to lm ths oldeot o w e  of t b  inoasioa were o l a d y  aut w aloaaly b 

the grcRtmb tern1 aa the oraald allow. fn dl orres Dbe h i g h s t  tlSOlli)Br of 

C 

t b l i p &  the raqplbg of the popalnt4.m m a  rarall the ram higJ~oh figure aru 

Fsund repeatedly. This would point to the y#r 1900 ar #e appraxbaP;9 da* 

h e m  +he fnva#lon +as initiated. 

Very gmurallg in this invasion the ~raa&-a&ions of the auf; stamps 

rbovsd that mpprsssion aps the rule dur- tbe first eight Co -1vs y w a  of 



d U t  WLCI $ r e  d $ w k y  d e0pat-k~ Oh4-~* 

fn wmm&jszn wSt& the qwa4siort af ino~fc~-pram#Wng faetorr P t  rhartld 

be Wsrd Bk4s 4 b  M y  of $ha awbw ttaolf appear8  & have W w g o m  no iqme- 

tan% eitange. At4&mt& wea brim fSIua Y i W ~ l l  md eonsidw&Iy tl40m SQ) them 

lkurkaOC or lsogth %dk &U&W t;Bs Bdrlwd~rt#  =&*%ha i n  tW n a t h  ellrua 

ah.+as4w-%o+ia aP s mwkm sf thir m a  is irrt SheW avidmtsa a t  mb- 

tivmly s a l e  Witfern,  3ia iridisatdarn sf erosion a-r than rr raobmte, nor- 

mal a ~ ~ w t  arnrl wtsil. ftl all probabtliky the  very $loor ar xwtwbd M% of 

a d w e  mu ohorn by the Znw~im gms.erd3.y i r  relad9d 4w ehs etabflitacS r~aat.. 

bfti~nu, sad ra-1~ e a s e  od$;ttsianr ~ V W  in ertilrtam~o fir 8- tho 

Thlvr~fora my alne as to +ihe prumatilvs faotaro m X d  q p w  to lfe In 

81QP8 w%r 

A% trhe @set; (1t' m *irg d d o  the paat it abal,d be menttonsd the hass 

S s r ~ i ~ ; a  4-8 wt qp~r b bas rsXa.i;Ird te &rty ~ ~ t a m l ,  l ~ S t b $ i n g  faatar, fms 

eaasnrprb rsr auntua5es-leng sk%biutrJr in paaitioxr. a f  ~rtginei l  fo~~i&4fW$@dQV 

b u m b y  Sndio&ab a rrtroag~g u1pdew5at;ing balwme csF awulitioas over b o  2- 

a perid, Fmthe~aurra, zaazldarsx suma+flg are not flu&& by m abrupt in* 

8%- anb mmmvw in lodgqwla tho &nlt;faeian aP a asa e p l e  of rspraiuation 

a& in Q;be p r s u n t  fnrOoao~ dous zwb m d t  a lap- of CFC) f;o few OF xorw 

hundreds of y8dps before 1% osaum, &I vfew of these a d  atftef a a p b a  wMah 

mid elidzmte natural lacrtsrs f r a a  conoidernticm, aame mrbawous fare* 3,s 

Fndiaated. OBbr interPril involviw ease few deoader wf~ioh terrnimtsa tn 

thg w l y  I%WJs, p m h g  by eatCle, mioh m a  prabrblgr heavy, exf&erd in the 

'8oaWij &aa. Although wcacrdiag t a  Wo El L, Sirk, 1cmg-ti3m!1 permanent ranger 

in this  artrsl, that fnter~al em$& an fhe rba~e date, $US% 1% beg- is 

prbaye u n a e r t w y  Insam. Xf hmvy n a ~  had already ds~cslopud 'by ths year 1 K X l  

ahiah irs .the po-ate Bat6 for tiw be&a€dxkg of the bm8icm. 8- ~rx'rbf~t i0~1 

t b t  date sight rppzy, On ETlfs oo1~8ibsrabljr to no* *ha 

E o v i a g  Rfwr a Anastrow (IW) famtd a olose ~oiaoidez#s ia the date8 



rtllln di&wbamm ef mu- by o d e  wd kllvwioa of' bdgagblsl b r m  

On th+ Bas& d' the a o ~ f & z # *  e& tirsr hs ra(r$rrrts8 @taC b s g h f n p  of 

tsmdbxw af bcPartion slry euvha.lt$ b+ o o W t w d *  &ids f'mm t9M fa& 

t b ~ t r  05m fw dtlFaSgtbeme d d  =6 be bmdhtH,  h h  Qlrrdgamt e r m e  

tfPXrly rpr pz%l3&1-y ceemt* 

Tir oumm&lo9 wi%h ear%- a- of maldsrs by p5orsl.s~ o a f b S ~ n  aad 

she- b- aP Purarsb4 bUeva6 by then ta be n maaw of imrarming; 

aaB hpro'Bfng Wrs foftepr, ma+ pr?.QCicrs8 bp l6rring th. .rasaStnrr fn the f a k l .  

Oootpf~uoor~~cplrrbrioa ef lcwfgapolo iaaas8irbly f'aUoning fire rs men else- 

fa t b  lDblrt f a  w1d4ra the @am l a  the Ifurta, Tb*refctpe f b e e  re% b;p 

pi.txt#m wwld & gcammllgt hmh inobgi~sll~ p% the P i n  r o w  thmmltlrss 

waul& b a g  ~ e a i n  in 68khara on ttta et- f-st tr#s a t r b  k t b r  the 

m m b m ,  BLrutmd the W g l n  of 8sloB 14abuD hmwiwr, ring c w 1 t s W  bf ald firr 

Mar6 poesibly at4~4baWb3.rr 60 the above Zmrafngg gttstfoe ofMred t h y  X q  

w&@&M the 84aw of sqp awlarertsial or dtmeatio @cur*, 

'Pfbgrofo+u * d y  pat+itiw Zndieatim t;frsrt t;hsr l v g e  favaaian is 

wtFtallg nldatdtcs m&rss*oua rst-r %ham wlsly aal;ut]rul Fawm l f ea  in %he 

w i b n a s  ~kK)$rl; of an aflgfnB1l.y and highly Wla, foreat-maadow baundatg. and 

of s addam &if% thQ lutt;er during a period of 9ully-d~~~ protrslbly heavy, 

-sfn$; disf;urttsrtao * 

Wt;Chell - &aordin$, k, &, ;B. L. ark; Y$wblL &dm(r otltiah 

aoapriacss about f w t y  oclm.o, fs aot onrrent;ly g r w e d  at; dl &, fkrtharatore, 

auwrt99ng to h h  na r-k h a  uaed it sfnoe aattle &sf% tho bk&% Arm 

(fkg, 118). %Wore, arsidr fraa nrturd Umib88D ~ g s p e , l e  LrrPaslion RU& be 

atwibut;+d prlmari3y %a earlpbay " u ~ p . t u r ~ "  provoolation, In any went, ~ V I L -  

r i m  on this; rundorr i a  very rcru4ty on the whole, W ~ U U F I I  in but a fe# s p a  

laoalbsad alonil, St8 w g i n .  At me aorner oa .zha ni6r4hawr%em s i b  ahured, 

m a  stmaps g i m  aPiaslEara of a fo-r fire, S w i n e ;  between or direatly 



sgdml! 4Wue w e  f m a  of m Larukm rhish q p w a  t o  be 

rucg fn w i *  $be 0m mmmadbg dCgd Mumlaw. ' B h g  mmxb 001612rc 

MSj ty  cxoniw a s  rim, siame tt* - aga \IU f d  to b. t%f t$y4~~l r  

~ W U .  -Laate rsrmirbfo9 oP of lp& oMwt trm6 r r i a  Ohr a h u w d  

~ r ~ w k r * * i * p f f l 2 l r t b & a r a r r - ~ t h r , f i i ~ ~ & W ~ ~  

&' 4&e tn+ul@n and arf the brim are IZDIIPI* CI-• The tmzy 0 t h ~  tWIr 

#fan a f  mW i e  oms 8unf$mwd k) wtd a e ~ ~ ~ t i f i g  law amirmwul) & dSg, 

u- m-1~. 1% ~ ~ 8 0 ~  ct rmmt rrpid &mame a d  is ;MLW 

d 
s-r~ar~t rf,th *e oao a% fb+ 1- end of (fig, XI@). 

The elam ri;lo;lMty ra8 caoz&qemn*iw ta origin of W pvtioulrr 

hvu@2on la p a r t i a s  Qhe rrorrsosps9d~ c#u, oa SuuQ Hmk+w is 

ka8iertirr. 1Laart&oln8YlurdoauTAdon4;h.rrasrlr$r~thpryaramhMin 

loragfai b .n ntruvszu iofltaarosr wUah 6pm.eOd blluamtis;fly a* uaae t l m a  

orr btn af On Mitahrll fil#baa firs rar f o l b w d  only by a aso4-ta 

s W 0 6 s ~ f ~  of E~dpsemler m e &  & d m .  barr ~otz??l 'a$  QE%ly OB Im, dry 

asalrreabea whicrh by .tbtcsLr very zsa8urs tre sastaeptible to mtaarill fpvrsion. Else- 

wiwm bsrdsrbg the ~~ irrPasiatl~r appear to be &r% a b s d .  This f a  ia 

bbpfkZQ; with laak at w e  o w e  tBr, reamoaf of cr.;tC1ub f% raay alrcr coo&itAe 

8ouCh Fork &~&Yw, AlViuugh no r h g  oountu mrs u b a i n s d  c ~ n  kuth Pork 
---..IcIcL 

24wkm (nor on &k&) the iamictn here hns every appewrrsnoe of being latgely 

f h e b  earns age ~tp %.lie, older me cm Smd d Utohsll meadows. tV1.thj.n raoerrt 

y e a ~ e  Ct* a d w e  or iniQxwa~ has wtly lrlcrsrPd acrd in solaw, ghcrs  ham aaaasd 

entsjQly. J%  lay not, hoaevur, boatinue to be ratu8.d. O w h g  tO the f2ood. 

af t;tt4 *r of 1$6&1966 d *ah d m h t s d  kite &rrt;h Park Psoturs, 9;hQ strearm 

b.8 baa bmo~ae mcher durply tmtrmobd 1Long aertirin pr%iona af i*# eourw 

thratlgb +h~ mdm. k r f n g  of t b  ra-r table f~l loPsd by m n  inweaued rab 



~ig, 118/ ~mept ~ D T  the taint traoe of e Pol..ur -1 
asrear t$ls PorsgoW kaQ per$aa;lr arfda froa the b(&iap 
niqp 431 i,.mns;ion, Mitabell ~ C t m  *OLD thf 8 V I U W  &u 
thrs appwwams of a rat~wltm ahierh haa rimer b m  dir$uPbd, 

Figs 119, MStoh8lI The invasion S~OWXI 

the rirJzt recta probably oaused by dirrtwbgnoe; the one 
on the l e f t  is natural. 





J 
BQ. 120, La&epoX+ dmrnrion an a ~ r t i o n  of Sou% Fark $WLBolr in 1958. 
dr eXrasrhssc, em t;he nmWu %be ex%- o f  the &and f8  a p m l y  mt baing 

r~ npi43.p 5% rU aritr~n t;he i a ~ ~ i ~ r n  a p ~ e  fnt%iaW. Bkr re- 
p ~ m t i c m  f r reb+%mly samt, Tbm urfr rrrwlt - of 
W rtacrcljla abamrrrl sav ham by tnilb-aetly eff9attng t b  rat% of iarPsBie;a 
is sot yet mi bat^ harwror, only .Qlro pare h w e  elap*ed r h m  the 
fltmh oeotirred. 

4 
Fig .  121. FIoQd bmage at the lowar end of South Pork Ploture. F lwda  
of sur intensfty tuffiaienk to areato Acnerpe of thia  extant ere prcrd.twed 
by rare aombina%ionat of matsorologio e r w a  and thsrsfors are extmmly 
infrepatent and may rsot a t r i b  the e m  xwd# again for hmndredr of yeare. 
Tbir effeot on the ecology of the mr+aduw is prof&. They Q F ~ Q ~  msult 
in cr drying out of the a f r o ~ m s z ~ t  border# and i.noreassd lodgepals in- 
tasiolr but wfng to varS.~bles the prediotion for a t ~ y  given cram flr 
Praugbt w i t h  h a u u d .  



year # & w d  ealy r wysdLmbZI amma& Of few*& hmsfan or Oaficli. 

0-8, jcf !&nu& fnoaritma rrr m y  arthsr aieaifia- ekaqps tud at all 

of ths pmb3- M ef tbs n.rurrru. bmm4sar by ferns6 have been fnl4xb 

h d  ~ 2 -  Ohs pa& f m y  d $he rrpasd 0f fhrrir cr~enroaabamt pracsssdr 

%&a, War hraric~arr W y  &rer* rabs of immml mmwnt, !me 

r ~ w $  m i d  of aU .ra a.lra$r aeasrtirted w i t h  n w a h  the =rot stuto d 

Ra* sf bma9es i e  prbrtpa post c~mvm1mtZy expree~ba in turma o f  

sraDtmt; of a&cw o a g W  +ithb r a;tren ruao& of f h e ,  In b r r ~ e  ,of dirtanas 

bsCrrar t h  pbm af irdtrirtion uad t&* dkstt of the hva8ion, the'4ma~la0 cr* 

M a ~ a y h  ra little c ~ e  fWty feat in f W t y  or it asy be --- u mnoh rr 

on, b-d feet hD a 5 64s- g # ~ .  1[11 the Q ~ H  ef the meet m i d  
--7- 

4ho inruissl f. &wdy an eswm@lirheai fmfi u wcie~ rr the redl%xqp 



IP#rdorra, &st ~ C W  mm& &%ma rmbns for rwubhfmg rr, eoltEC;ian before the damge - 
bseaerr irmvera*ret clep& u p n  fitLB 4- ef d e t ~ o p ( ~ f b 3 3  urd the midtS6y 

rP.* wh&#h tire dstrrri~~l~4iean 5s iraarea.&hrrg. A . l t b @ t  nu meadows rp3n have ao 

p t  g a e  bsyctIld +tw liaaitr of ~ o v e ~ ~ *  adm5.n a 8 e  am olo8.r .t;B 'bar* In 

a o r M i a e l  o o a t i f o n  d m Pears rrpfdly p~~ro1ohiag t&t s b t e  fhan ars 

oth#n. %he oll.8 for rhf& Ute anwltnt oF tiPbBi for 6 ioP&im f e  ths 

1.w ere ~ a ~ l l  (d pm~pbly alw Y i d e ~ )  of Pul&i*e Valley, b t i o n  

Y#doa on BPrbba (3-4 m i e n  &&dm aa thm gem, First; OhatlstOe W e  

me and l%brlias IrlrLn, Idriw8cnr. Far there a wluOion m& to be ~~ 
~ i r t s l y .  

6,  .Xm@hwnt; of v i l W e  habiWt, wi*  referemm to S f n r s  bLgbrn. 

w&d.nolc, w fmxed rsfd r o a d  asriwfz 5n dQkrraiaiag t b  rxt& and nrCars 

(br m r h p p h g  1 ~ .  ed' eSp- fa- by l i v u t w k  and 8i-a bighorn, (A+ 

B a a f a b i ,  S b t y ~ s l u i n ,  aa&1 in*&mm~o&l lLa iErjs  iaihBIxtiermwa 





a h a t  ell of' *h are kldt9Aa-a ef di&ur ld  a d i t i e x w .  !%b#e nasr*~~titres 
- 

we jlodbatmrar of dfstwbad ea&itiern~, an8 a s a a ~ r  sf ara wll kraoran and 

M t;be MbQatcuk value of the r&im speuies. On Che oCber kin& a W  

Paetamu atmum ts proves Wfaa%ctr*e. Oiw, fs their ecsascsn wcrummm 7 ouoXy dapi;ariarolW uf*e or ma-. 921% o t b r  f s the anmidl hebit at' growth 
I 

quite f i a l P i L l  the eharasteristfa frequent &n mmy prrovrut in8iecat;oro in Besing 

temporary t p i s a  that for r t h e  ~ s p l a a e  t b  Formr, mere atable glanCo whioh 
- 

dur- the praarurs of mmdow rssoasry. A t  higkbr o l t i h d e a ,  however, e m  the 

=ti* a~muldlr bee- fewr in kPna. and 935 general at these levels the only 

indiastoas salable are the usual apgeeranoea of sax ~ w r g ; r w d  area sa afLorsm 

by the airmiag grot@ oovcsr, bare spots, incipient gullying, wnd evidmme of , 
A 



rl)+crtrro maeh ro frleshe%le?we may sr mt B. isd%eaQoro of a r r r r g ~ , i t  

3mari-w the fW% -4; they af'w& L r r a ~ ~ ~ d  ia rrhan OW+%rpt- 



I lt.pdardigo4 Plurt #-am# (l042) if' they rpp.or in that work. Qthsnrise th. 

nuP.r eaaforor Q t b r s  in rl$ely urrd btrturdelil w m d s .  fn n a b  sus 

the ~ o ~ ~ S n g  rafe&Sire nama agp.ur at Bbe F&&. 

hund Wrgmsr 
BaltAu brh 
8- Ei.wtm 
Blw lalid Rye 
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0- Blrdge 
O w p e k  Glmr 
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e- s e w  
B m k  &x-ed 
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Falrdamagon S~gebruah 
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Smtaeky Bluegmsr 
hmbrqawtwr Coomefoot 
Lwgelta$ Arcmr 
Ll%tl.haad Clorer 
Blmlhs& Ssdga 
Ygador P4nsdXmon 
lltixld h g w m t  '3l[orsarood 
YQurstrin Blueerurle 
Idaunt& B r a w  
mrarka ad@ 
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-1rrg -Y 
RQM PProytoeo 
Srageb-rurh 
sheep aorr81 
S i * m  Rfilo*noeed 
Slender Tarweed 
81- WbaOgrwsr  



Rusty Sedge Curex subfusca - 





1942. A M y  of ~pla~ing o~ndfeionr in th9 Emring River D i s t r i c s t ,  Kjsgr 
kny0~1 kt id  Puk, dhh r e e ~ ~ f ~ .  (Ma.) 177 pp.. S P  fig#. 

1986. SpwfQZ report on a afldltfe study of the  Hi@ 9 2 e m  in 36quaica 
atsd YesedW Wa%k~nal Parks d addwsnt tew%tory. (YIS.) $0 pp.. 
48 Figs., 1 

lg42. Spcrcrfd rsgarb an raqp m a n r g m  and xfldlif* prstrot;ion in 
Khgs Gasycrs B a t i d  Park* (MS.) 288 pp., 142 f i g r .  

1947. Eroahm in .the BosPbg River Bi.s*i(sC, K i n @  Canyon Bsctional Park: 
sr oheek-up afterr r h  yews. (Y8. ) 46 pp.. 41 f ige. 



Althmgh *creleg;-ly (saoh mabcno is of interssf oer2u3rr aabs m e  oi 

pw%ieular rf@ftasnae 19 W o  rcbIprd a d  &sem mrs St;*. ehs 

qpsnded atsplr u e  t o  rhor thair loa*25%ieu ( i n d i c s a t w l  bn r d ) .  fm- 

polca;& faat;urar aenraemhg t h m  have bet311 disouaaed earlier ia the report. 

'Phese are brlefed below d ptwndt noras d t ; i o m a L  *cmm&sL 

Lower &~as%ow of Pwa~Iire Bulley (q 1). Stmt  of lodgppole invasion --- 
whiuh begem cur~& 1940, Jtt muld be, of W e r e &  h o w  hcm mwla area %he 

iapaeiun W prdkpBed an trhSs Prtllrll Lllfil liadly d&wrioc~CBd but very i]t8Dort& 

EFirsl; Oharle&Ce Lsbs %mbw (map 1). 3hcrrrs csFf6wta of &normal eroelon 
7 . _  

OP a deeply codded mbd.p'ttlcs rie4cw. T&e mmuxtt; of crphaeptm whfoh ocsc~urs is 

rserarksble fn dew of the ~icru-therly Istituda, a i d  the wologioal aondi.t;fonas 

of itas eri&tm@e ape a very r w b b l e  ooatraet to t h e e  af dry, oamcnlre, 

sand k'lat;s whioh wQur afong the Crail about one d l 6  i n  the dfrecstion toaardu 

ZlulZfrog Id#. 

SParplzon &aduw (map 1). Shows exasllrmt encamplea of eoolagieal suootps- 

afon following f ires8 of kmma ciaha. F l o r i & i ~ ~ l l y ,  this is the riahest of 

Grouser k d o g  (nap 1). Can+insi at the lower @ad a m m t  and Fairly 
I___ 

extensive f alsahsllebars i n w f o n .  A t  upper erid rend elseatrere on the mwdm 

a lodgc+pole invlpoton f o  arrasoiated w i a  a prier invwion by '%aternbog Blue- 

brry. A t  the wry. extrararre upper end lo8gepalo invasion is Hlorst masred ar a 

body, and the  t m s  have grown Flv Bore rapidly t b  those out on the  mcidou. 



DadaubtaBly Um roil  o d i t d m u  a m  mots m t r d  hwe tihaa those &ere sghrg- 

mm ~~. & abmdmm of' $mPbsr, ur inseotimrorn, p h t ,  oaeurs in woo- 

criatCioa KI* fphs rp;harpptna* 

JurMihzz Wmbm on tha Burrr (rasp 2). bTP outsf;&BdM emample of a 
.1---- 

rbnbgia  BttO wry deteriorated @eaQorr. &raf of trro blEtsenrire lodgepol8 in* 

r5on.s. The firs% one vas ramaed probably not long bsfore 1936. The s e e d  

be- a e  b ~ r d ~ r  of tha ~1~LdQl i l  (LDd sad* of ftr gaina fn fur- 

ther inwmtost s b w  aircrd 1947. 

TQ113traxlim - bb Yeatlow (nap 2). The Im, set portlon is a eharmter- 

f r t i e  6-le of c.t 8ubalpine w s a d a  wPt& iiapeded &aimage. Thio typo of 

nsadqpr is grabdbly the oearrt mlnsrdble of dl t o  &usage by %ruqlplLng. 

Sand Mm&w (map 2). Phr featuree a h o r ~ ~ t s f Z s t i a  of e lodgepale inva- -- 
~ion Khieh arfgfnatsd as a audderi burst frme the o l d  Forest w e  dfagrtmmtiod1y 

01- and are sbmm on L large soale. 


