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0 1 1 1  \'tlrlc I \  ~ l O \ i .  to I I ,  <)\el  'ti1 i~l,l<il10111,1 i C t l l L t L ~ l < 1 l l i i  

( ~ I I  111g 1l11ee 1101~-~~1ottgl1t \th<i\ol1\ ( I Ooi 100-) \\ I I I L  11 

,t\cr,igc.tf 253 1ri111 ( h l e ~  el\  2001 ). I I ,  I I I  ~ O ~ I ~ I I C ~ I ~ ~ C I I ~  
1 Irrltccf Stcite\ c ~ ~ t \ \ l , ~ ~ r d  tit11 ~ r ~ g  ,I t i r \  \ L>.II ri.\eirll>li~tf 1 1 

iiur illg ,t\cr,tgi. 11ri.c I I X I . I ~ I O I I  ~ e . t r \  ( I \  er ~ I I C  1 rll~cti \t,tte\ 
i !lcctl l~lcllil\ 

/\lrrt~~,tl 1 7 ~ ~  rp11~111011 ( I ) , )  101 llle I ~ ~ ~ ~ ~ \ L I I C I I I C I I I  j)eriod I I 

\pliI ?OOl to I I \ ~ I I I  2002  N < I \  32 I 5 11111r I l i r \  I \  7?",, 

of the lo119 leiin , I \  C I < I ~ C  of 1 .  I35 111111 I I I ( I I C ~ ~ I I I I ~  1 i i 1 / ( 1  

tlrought ~oiriiitroil\ / \ I I I I ~ I ~ I I  c \ c t ~ ~ o t r t t ~ ~ \ l ~ ~ ~ ' ~ t ~ o ~ r  ( 1  I ! )  101 

llic \1\1d) [)erlod \ \ ' I \  568 111111. \llghtlv irlorc 111~111 i~~oili'li'ii 
J I ,  (537 111111, 11s 1 1,tblc ;) 1'1, rej>lc\e~~rcil 60 I " , b  (11 
f ' , ,  \\lilcit I \  ~ntermctli,ttc hetween piiblliheti I 1 ,  i', tor 
1 1  I I I ~ I I  i O o 0  lo o\ er l OO" i l  (Zlc*\ 
200 I . 1 ) ' ~  el '11 1006, l3cllot et <t l  1900 \o11\ ello11 et , ) I  
2000. f renor1 2001. \Vet cr et ,ti 1001 1 f 1 ,  /', here* I \  

cons~\ le~ t l  nl th  ,I n,~trlt ,~l grai\l,tntl c ~ t t i h r ~ t c ~ i l  I I I  \ , ~ r , r l  
I)r,ther~sl~cry. \o \ i t l~  Ilric'i (li11111g t u o  lo\\ I > I C L I P I I , I I I O I I  

\C ' l I \  ( 70°0. l-\t l \olt  2001). <tl l t i  t \ \ O  l l l l \~~~-gl , t5\ l#lr t ( i  
\ ~ t e \  111 I ~ O I I ~ I \ ~ ~ \ ~ C I I I  \ l > ~ t i r t  durir~g '1 lo\\ p1i.cip11~11101~ \ L > , I I  

( (>O"O I ) < \ /  et J I  1006). \itggc\tii~g \ I I ~ ~ I I ~ I I I ~ I ~ \  111 i l l < %  

\\ ,~tcr h,tl,tnce o l  \z,tr ~i~-tcmper. t tc~Medrte~r~~rrean gr~t \ \ l '~nd 
tco \ \  \tcin\ tfrirlng d r ~  \ erlr\ 

\oil rnolslrile lr~~rlteti  q, (riiea~itng 0. 01,, 011-0 2 ~m'ni ') 
i7 " , ,  of the tiiiie for ilic entire qc,lr i~ritl 6670 of the t~rne  

titrrlr1g noll-\tlrller pelioci\ ( f r g i  5;). I)) We con\rder rton- 
\\ rritcr pc11oi1\ to be SIOY 10 1 140,  \4 lten .4, is not 
\e,lion,tllb silppie\cetf by de'ttl \/cget,ttiorl lie-par;-ririetcr- 

I/lng the iirotlcl to \ l~ni~l ' t te  tttc 'drouglrt-free' scertario 
rc\tilr\ 111 ri~otlelccl F I ,  ol 778 Inm 01 FT,if' ,  of 80 0°0 

( I  ) I he iirotigilt-Ire' ~iiotlclctl I I , / / ' ,  i i  co11\15lerlt 

! 8 ,  , # I  Modeled j 
I - Est~mled  : / 

0 1 
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I I I I ~ I  I f ( 7 f g ( I I ) I \  tlic il1,per 
enti 01 tlie I C I I I ~ C  ol reported \ , t l~lc\  lor other yr't\\I,tridi - I (-2 5 g ( 111 d n ~  ' to 0 I g C 111 O i l \  I<thlc I ) 

b~~l\lllltlll1 dtli1>~ vf 1 \ \ < I \  lO\\  ~ > ~ ~ c ~ I L I \ c  01 hl$l l  i l t l l l \  /tI 
1,111 cornp~u~thle to other cttidrei i ~ r t l i  ilro~iyht I I I ~ I L I L I \  

( f,tble I ) f 11yh I I I ~ ~ Y I I I I L I I ~ ~  d'ill> t ,  .iri(l lo\\ iii~t\i111t1111 

d't~ly '41 F \uggfit th'tt the ~ i t ~ t g ~ i ~ t t ~ d e  of K I  pI~t\c(l ~i 

ni'tlor role rr i  rfeter~iir~trng the ~ii,ign~ttide of riel llti\c\ 
t f t t~~ng both tlrotight ,tntl rion-tlrotiglit perlotl5 

I - ' I ~ \  loti\ \lutlio> li,i\ e clernonstr,tted tti,tt Itl dec rc,tie\ 
~ i t l i  0 ( e g  . JicrcIi\te~n ct ,11 2001) Ilo\\c\cr 111 ottr \ t ~ l t l \ .  

the m,tgn~tirtie of Rl \\,I\ ~ I I I ~ ~ I I I ~ ~  tlcpcriderit on teliil)er- 
J ~ L I I  e zi11d \i 1114en\rti\ e to tl for tlie nie,t\iii e111~1it I ~ C I I O ~ .  

cort\rstent ~ 1 t 1 1  FLtrig ~ I I I C I  Moncre~tt (2001) I'erh,tp\ ,I 

more prolungeti tirol~ght. e$pecrnll\ 14 her1 cotipled \\ 1111 

net ret~irri ol (0,  lo the ~tlinosphe~e tlrirrriy t l i i \  tinre 
( J,rhIe I ) i lo\ \c\er .  morlcl ic\i~lt\ \ h o \ ~  tli,it. 111 ,I tiro~~ght- 
lree ve,ir \ i ~ t h  n o  \or1 r i ~ o ~ \ t t l ~ e  /i~iiit~ttio~i or1 I O I ~ ( I ~ I C I , I I ~ C ~  

otir pr,i\il,tr-ttl oiil\ I ~ p [ ) r o ' ~ ~ I ~  TO'%, 01 \111111iier \~ilciei 
olxcr \ ctl b\ SIC\ er \ (100 I ) ( I ,~hle I ). rntlle,ttlrig tI1,tt our 
~tcts\I,tricl 1 4  ii~i<tble to \c~jLic\ter ~ t ~ ~ ~ ~ r e e i ~ t b l e  (' durrrig tlie 
\tiliiiitcr In tlic ,tI,\cncc 01 tlro~ight. ~ I O M I I I ~  \e,i\on YF-F 
\ < l I t l t \  ~ 1 ~ 1 ~ 3 1 0 ~ i ~ ~ l  lhi>\C' 01 01hL!l grc l \ \~~ l l l~ f \  I lOt  b~~'lt15t2 Of 'I 

1,rrge \ri~iiriicrt~inc \Ink. h i t  bec,t~t\c ol ,I loiiger gro\\ ir~g 
~ , t \ o r i  in tlie \olrtlie,t\terri [iri~tcti (;l<tfci 

\ I ~ I ~ ~ I < I I  Y t F  ( ' 0 7  2 ( FII ' < I  I )  \\l't\ L I I ~  or(Ier of 
~n~iyr~ittitle ~iii~tllcr tli,lri e\tini,ttcd ,ilinu,tl l ,  ( 1.202 g C' 
in '1 I ) <irid Rl ( I 100 y ( 111 ' :I I ,  r:ible\ 1 ,  3.  Frg 0) 

ocricr,ttetl ti\~rig \t<tt~c I c\prr,rtrc>rl p , i r ,~~~~cIe r \  for the clitrre 
r T i l e  3. ) Ihc 'eIfect~\c" Q l o  lor the elillre ye:tr, 
1 55 I \  , i t  the lo\\ end of ~ ,~c\~ct t i \ ly  repoitetl v,tluc\ lor 
eco\q \ten)\ ( l i , t l c  It ~ t r i t f  'sililes~riger 1902, I<~r\chhattm 
3000) Q I , ,  e\~rrll'tte\ L I I C  lirghl\ clcl~erident o n  the reference 
tei~~l~e~,t t t irc t~ ied  ( I  lo\-cl ,tnd I'tylor 1094. rjoelker et :I/ 

f i u \  e\tilii,tlc\ uilng re\plrntlon p,ir,trneIers th,tt ,ire 
\~<ilecl In l e ~ ~ l ~ t ~ e ~ t  rc \~~l ted  III  I <  1.304 g (. ti1 ' 'I ( I  e , 
I07 g ( 111 , 'I 11101e neg,rtr\c) 'ind ~ncrea\ed fil to 

I. 1 g ( I ,I ' ( I  e . 11 1 g ( rii ' ,I ' more po\rtlce) fitr 
' I  

, I  ~iiorlrfictl \ F  f ~.\trm,ltc ol I20 g ( 111 '1 (Table 3) 
I)c\lxte the I,~ryc \,>rl,itlitn 111 1 Al ,  the ,tnnu,il excIi,tngc 
r,itc\ ,ippe,tr to he rohti41 1 0  ~ c ~ I \ ~ I I ~ I I I J  ( I ~ I I ~ I I ~ I I C  Ie~lI -~~re~t  

,iclccjc~,tte lor cst ri11,ttrnp ~1111 i t1 , i l  b e l ~ \ v g ~ ~ t i r i d  I e\1>11'11101i 
111 t h r \  ed(i\ io\,irr,crlce b<i\ctl \tuiI>. tlie in,igrirtudc of 
, t r ~ n t r , t l  21 1 \ \ , I \  ~ r i i ~ ~ ~ t ~ t e ( I  11ttle I>y L ' I I > I I ~ ~  I C \ ~ I I ~ I I I O ~  

I),tl,riiicter\ tlirotrgliotit the \ t , i ~ ,  ,iliho~igh coi i i~x~wnt  
i l t i \ ~ \  ( I ,  ,111<l K l  ) I I I I I C ' ~ I \ C ~  111 I I I < I ~ I I I ~ ~ I ( ~ ~  b> i t \ c ~  I00 g 

( I l l  , I  ' 
kloticlctl I ,  /il ,rrid NF I I\ i th  .triti \\ ithotit \ o ~ l  

iilc,tstircillerit ~,i~iroiI itoot riic,iri \cltl,tre error he!\\ecn 
~ l l o d c ~ c t ~  ( I I ~ ( I  C \ I I I ~ I J I C ~ ~  Y I  t I \  0057 g C. 111 - < I  I 

F \trrn,itetl , r r i r i t i , t l  "\If f rcprc~crlti ,i non-trr\ 1'11 C 1111\ to 
the I ~ ~ ~ ~ i ~ \ l ~ l i e ~ ~  ietii~j~~tre(l 10 111'111\ otlicr gr;i\\I~t~id ecI(l~- 
i o\  ,trl,lnce \ttid~c\ ( I,thle I. bltt ice I ;tlge ct '11 200 1'1) 
hlotlel ~ ~ t I e i i I , ~ t ~ o ~ i \  \tiggc\t tli,rt 11i1\ gra\\l,lnd cco\y\tcm 
\\\r~cI>e\ tro111 'I rict ~ i r i r i t i ~ t l  ( ~ o i ~ r c e  to '1 net ' t r i11~1~iI ( 5111k 

r l c ~ x n ~ i ~ ~ ~ g  or1 \ 0 1 1  rnor\ttire iontl~tion\ (T,tble 3 )  I ,  
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con\~\te~it  \h 1111 1e\ull5 li-om ,I no~llrcrrl (rre,tl 1'l,t111\ nlrxetl 
gras\l,lntl (Pl,lnag,lri ct '11 2002). ,I \outhc,rn (~le,tt I'l,tirt\ 

r,~ngcl,t~td (Frmk et al 2001 ), ,llid 'I \otit1ie111 Ctrekil 1 ' I r t ~ ~ i \  

t:111g1:1\\ Ix~i1rle (5t1> her el 2 0 0 3 )  ( 1 (il>lc I ) 111 < I I I  111ree 
\ltldre\. thc \~gri ih111 or Illcre,t\e I I I  \ I - I  \ I I I ~  \trcrlgtIi \L,I\  

'~rtributetl to ,111 rncle'rse I r l  4, dllci 1101 < I  r cc l t~c t~~n  111 , I I ~ I I ~ I ~ I I  
Rl . coll\r\lent \ L I ~ I I  O ~ I I  ~liodel c , l l~ t~l~i t ro~i \  ( 1,lhle :) 

1h1i conlr,i\t\ \uth ob\erc,itronr 111,lde , IC IO\ \  ,I r,lnge ol 
Ft~ropfiil"oie\t\, \\lirch totlnd 111~11 f i r .  not 1 ,  \ \ , I \  tllc 
prlln,lr coritlrhutor of \ , I I I , I ~ I ~ I I  111 tlic C ~ I I I X ) I I  b.11~11i~c 
,lcro\\ \11e\ ( \ ~ I ~ ~ I I ~ I I I I  el <11 2000) 

I'o\rlr\e i ~ r l ~ ~ c ~ r i l  2r f \<iltie\ c o r ~ i ~ ~ i o ~ ~ l \  occur , I \  ~e\till 
ol ~lrc)t~ghi (1,lble I). hrglll~glltrng the \1ro11? cot~l)l~llg of 
ltic c ,11ho11 ,tritl \z ,~lcr ~ \ c l e \  111 gr,r\sI,inci\ ,11lt1 lurtlie~ 

11ro\\ I I I ~ )  icilu111~1 to ~ h e c h  \\ootlv e~icro,~chnltwi 
Our gr,l\\l~lrrtl \ \ , I \  <I net d,lllv ( \ r ~ i h  betole the I1,11\e\t 

I 0 '  I 2 8  I I  0 0  I . I I 7).  ht1t bt.c,~nle ,I rlet 

\ ~ n h  ( o n  ,I 7-1 h I~,i\rs) 'I\ \oo11 ,I\ h (jd!\ rtljer h;ir~c\tr~ig 
(Pig 7 )  I l~e \e  re\tllt\ ,ire \l~iirl,ir to '1 harlestcd 
13ermr1ti;igra\\ [( i i l o r / o ~  cl~j t i t lor~ ( 1  )] lieltl iI)t~ga\ el 
'11 I0I)O) Iri rile C '  tlut 11 Iorz lielcl. ncg'ttl\ e drl~ly C fluxes 
\\ere ne,lrl> reitoreti 5 tf,~y\ ,rficr the cnt. ,ind li~lly rc\tored 
,~fler 1 1  tl,iy\ In both I .r ,rr~c\l~~lg \tudle\. restorcitron of  
rleg,ltl\c ti,trl> \ I  I- \ \ , I \  r~iipclled by the r'lpld ~ e c o v e ~ y  of 
1 i l l  'tltcr the i t 1 1  (Fry 1 \ee ,il\o r>ugas et '11 1099) 
Iio\sc\cr. p c ~ t u ~ l ~ , ~ t ~ o n i  or1 longer trrnc \c,tle\. \rich a \  
tirot~ght or rrtltlrcnt Itrll~t,tt~on. may h,i\e long-l;i~t~ng 
elfec~\ on I A1 ,tnd \I-!- (i\lc>er\ 2001. f l a n ~ ~ g , ~ n  el '11 
2002 ) 

1 0  c\,rIrl,itc rhc cflect ol llie nl:trl,igcnie~~t ~xo'tocol on 
1 f \kc re p r~~ , i~ l iC[e r~ / i ' ( j  tlic 11iodc1 10 \11iitilale 'I 

D,ly ,lfter Jan 1 2001 



p l i \ \ ~ o l o ~ ~ ~ c , i l  I?ropcrt~e\ (le,rl ,111~1 le\plr,ttlori p , i~ ,~~i ie te r \ )  
~ n d  t i - ~ ~ i \ ~ ~ i i r i ~ i ~  1 21 \ \ e ~ c  not ~i iod~liet i  i~ l tc r  tlic h < i ~ \ e \ t  

'ricic~ tlie\c I ~ I c ~ I I I ~ c ( I  ~ o ~ ~ t I r t ~ o ~ i \ .  I I ' I I \  c\ t i~ig Ii(id <I \ \  e<ih 
~i r i t f  tr,in\~cnt effect ori \ E t  Illi\c\ 'it \ e ~ i \ o ~ i ~ l l  tirid t ~ r i ~ i t i ~ i l  

t1111e \c,ile\. I;cle,iilng ,intitl,il \ I  P h\  ,111 ,itidit~o~i,ll 
2 g I 'I I 0 1  both tiroriglit ' I I I ~  ~io~i-(I~oi igl i t  

\cen,irlo\ ( I ,~b lc  3 )  l l i t i \ .  the niodcl \ en \~ t i \  ~ t \ l  ,tn'ii\ \ I \  

\ i~ggc \ t \  tll,lt . i t tcrn~)t~ng to m. in~gc  lor ( 5cilrie\t1,it101i b) 

ent i~ng the ,~ririr~,ll Ii , i~\ c\t ei tlic colirw of the 
lilc,twrc~-iient per~oti \? otilti Ii,i\ e re\r~ltcti 111 l~l l lc  , i t I t l ~ -  

t~ori~rl C \cque\lr,i l~o~i 111 rc;il~t!. h , i r \ e \ l ~ ~ i g  ~riip,iet\ other 
prole\\e\.  ~ ~ i c l i ~ t l ~ r i g   nut^ lent colitelit ,tntl plib \ ~ o l o g ~ c , ~ l  
~ x o ] x r t ~ e \ .  comniunllq c o ~ i i p o \ ~ t ~ o ~ i .  ,111ci \oil ~ o ~ n l ? ~ ~ c t ~ o ~ i  
I l o - r o ~ i  ~ i i ~ i i c .  I 1 h i  I 1 k 1  to 
irnp.1ct both 1, ,tnd lit. but \ \ t iow elleer\ i,itiriot he 
,l\\e\\ed \\ ~ t h  o u ~  ,ippro,icIi 

I t  11~1s been \~igge\twi t I i l i t  grd\\l<lnd\ I I I  ~ \ ~ t r l i l e ~  <111(1 

\\ellel cl~lnntes \ \ 1 1 1  ,let ,I\ ~i l ,I~ge c,trbon \111k I I I  the futulc 
lo help ~nl t tg ,~le  greenllo~i\e \ \ , t ~ t n ~ n g  (Ol11ii<1 el .I! 1007) 
i\Ithoiigh the lo\\ est~m'tted ,tritl modclecl poterit~,~l ( s ~ n k  
itrcngth lor I ~ I \  gr,i\claritl tloc\ riot \upport thli not~ori. 
111ore long-ten11 Inonltorlng niti\t he tiriilert,then belore the 
role of \t,iiln, 111o1st gr,is\larid\ In C \cclr~e\tr,ttlon 15 

,l\certn~ned (e g . M ~ r a n d , ~  et '11 1'107 11 11\e> ct , t l  2 0 0 2 )  
[ l ie  emerging [xctt~rc of net eco\gsterri C c v c l ~ n g  In 

gr,l\\l,trid cco\y\tem\ b,i\cd on t1i1\ \tud) ,tnd \lrn~l,ri one., 
( I ,~b le  I ) \ i~ggc i t \  ,I ch , t r ,~c tc~~\ t rc  Tl t th,it I \  ~ I o \ e  to K I O  

but L O I I I ~ I I \ ~ ~  01 I'itge ,1\\11111l'itt11\ <iiid le\pltcitor> 
I ~ L I \ c \  thrlt cdn I ~ ~ K I I I L  \ L \ I I C I I  bet \?ee~i  ( \otirce 'iriti i111h 
depentlrng prlinar~ly 011 hyct~ologic ~ e ~ t u r i ~ ; t t ~ o ~ i \  (k~li i  et 
'11 lt)92. 13rtice et '11 11190. Tr'i~ik ct <iI 2001. 1 ILi~i'ig:iri et 
'11 7002)  A lcccnt \ILICIL h<i\ i r~gge\ ted tIi,~t l ~ i t t i ~ c  ch,tnge\ 
111 e l c ~ ~ i t e d  ,itino\pherrc C ' 0 2  c,in Ii,i\ e ,in ,id\ er\e cllect on 
g~ ' t \ \  eco\)\teiti N1'1+\ hen conib~rie~l  \4 ~ t l l  o t h e ~  I~keIk 
glob~il ch,inge\ ~ n c l u d ~ r i g  lnc~e,i\cd \ del,o\~~rori telripel- 
, t t r ~ ~ e .  ,inti p r e c ~ p ~ t a t ~ o ~ i  (\h,i\\ et , I I  2001) \not l ic~ \tiid\ 
ll'l\ \ l l~ge\ tet l  lll<ll p<l\t lllc1e'l\e\ I l l  'ltll1~~\~3llcll< ( ( ) -  l l ' i \  e 
pl,i\~ctf ,I iiiore ~ r n p o ~ t m t  role 111 ( wclrle<tr,ltiorr in 
g~,iiil,rntf\ tliLiri M I I I  p~olecletl ltitiire C 0 c1ir1cli1iicr1t 
( ( , I l l  ~1 1001)  I l i t i \ .  1 1  I L I ~ L I I C  I I I L I C , I \ C \  111 c ~ t ~ i i t ~ \ p l i ~ ~ ~ ~  
( 0, 1-11,1\ h,i\e lrttle ellect o n  lt11111c i l ~ ~ i \ \ l < ~ r l ( l  21 1 
t i \n,tni~c\ the elfect\ ol gloh,~l cli,irigc.\ 011 llie \ < I I I ~ ~ ~ I ~ I I \  

111 the l ~ q t i r o l v g ~ c ~ ~ l  cqcle I \  oro\rii,trt\ ,ind \ < i l ~ ~ g ~ < i ~ i  2000. 
I< IL  k501i et , I /  200 I .  1 loti~Iito11 ct 2 0 0  I l<o\e~i / \ \  CIS  ct 
,I1 2002) I l l<i \  1,e tI1e he\ < i l l \  el 01 l l l t l l l ~ ~  \ I  I lc \~>oll \e \  I l l  

gl L1\\l 'ill(l\ 

( J I C ~ I ~  I ' l , i~ r i \  grt~\\lci~icl K O \ \  \ t c ~ ~ i \  \tlid~e(i dtir11ig rio~i- 
t~l0llgh1 \ C < l l \  [ \ l ~  l l l l ~ 3 ~ i ~ ~  0 1  \ < ) I 1  11101\~111~ ~ 1 1 1 l l ~ ~ i ~ l O l l  011 qL 

,iritl ion\eclumitl\ i ,  . i r i t l  riot on tile \ ~ ~ r ~ ' t b ~ l i t ~  0 1  /it . \ I . , I ~  
tlic. t io~nr~i,~rit  i oliir ol or1 2 I- F '11 tiuic \c,ile\ irorn ti,i\ 5 to 
I I I I  1 1 t i  I I ~ o i g l i  If115 corltrci\ts 
\ \ 11 i1  I C \ L I I I \  1 1 0 1 1 1  ~ ( i ( i ~ - ~ o \ ~ 1 1 1 ~ l l l ~ e  \ ~ ~ I ( ! I c \  Ill  r ~ 1 1 ~ ~ 1 3 ~ ~ 1 1 1  

Iore\t\. \\I~rcli I I < I \ C  \ t igge \ t~d  tlillt L < I I I . I I > I I I ~ \  111 RI c \ e ~ t i  
~i0111111'111t c011110l 011 ( e\Lll<lllge (\"llelll1rll el '11 2000) 
L o\\ \Oil lllol\lll1e (0 I 0 0 2 )  le(i1lce~i \tO112~it'il collcitlc- 
t,trice lo1 o\  er Ii.~lf of tlie q ~ , I I .  ~ c \ t i l t ~ n g  111 ,I gr,i\\ 
cco\\ 5tcti1 tI1,1t \ \ , I \  .I net wtlrce 0 1  ( 0, In the ,ib\ence of 
\ 0 1 1  11101\11i11' ~111111~i11011\, 11lOdt'l L ~ I I C I I ~ ~ I I I O I I \  \llggc\t thdl 
t i l l \  g~,i\\l ,~rid ecoi \  \tern 1\o~ilti  b e c o ~ n e  ,I \ln,tll riel ;inni~,il 
( \Ink I he \! ntl ie \~\  of re\tilt\ on yr,t\\l~tntJ \ttitilei 
Itirthcr irnpl~e\ tIi , i t  ~riter;tiint~,il \:lr~,lh~lrty 111 YEF I \  1,rrge 
( I< lk l1~"  I 1. rllld ~ l ~ ~ ( i l ~ l O l l ~ l ~  \Oll1Ce\ 01 ~ ! l l l l ~ l l l ~  dlld 
h\drologic \ e ~ i \ i t ~ \  1 1 ~  \horil(l be eul?lored (Knapp ,ind 
51111tIi 2001) to ~ r n p r o \ c  p r c t i ~ c t , ~ h ~ l ~ t )  of gr,i\\lnii(l 
cXco\\ \tern ( c\  t l ~ n g  for llie Irilrire 

\rhno~rlet lycniei~t \  \tipixii~ \ \ < I \  i?~o\icie~i I > \  itic h~t1oii~11 
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