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1. IN’1’l{OI)lJC’J’ION”

Califm[lia  cha]m Ial is ww of tlic. IIIOSI ill]]mllalll Ilalural vc.:ctalio]] COl]ll[tl]l]ilics  it] SoutlIc  III
Chlil_ot[lia, Kq)lcsct]lillg a sigtliflcaal  scmrcc of sl)ccic..s divc,rsi{y aid, [lIIOIIp,lI a hifill suscc.])[ihili(y  10 fire.,
J)layillfi a nlajor lo]c. ill c,cosys[crII  clyllrralics. ])LIC  10 slc,c.1)  I(qso:[ar)}[ic  ~,la(lic[l[s, I)rrrsh cda])llic coli(li(iotls
alId Varial)lc fire. Ilis[orics,  c.lIa]mIIal Iyl)ically fol II~S a colII])lcx ]Ilosaic  of diffc.rcnl sl)c.cic.s dolllillat}ls  alI(l
:lp,C Cl:!s$c.s, C*CII will) uai(]uc  sw.ccssio~  [al tc.slwllscs 10 fire. alI(I  caII()[)y  Clm[aclc.lis[ics  (c.fI,.  IIlois[utc.
COIIICIII,  I)ic)Illass, fucJ lea(i) Iila[ ttlo(iify  flrc. suscq)tii)iii[y. “Jhc. ili{:il iIUIIIaII (.os[ of flrc aIKl irl[illla[c
rllixiltp, almif, tiic. UIbaII  illtmPdcc. c.(mll)i[)c, 10 I))()(iify  llIc IIal IIIal fIIC.  IC.p,itl[c as wc]l as ])tovi(lc  a(l(ii[iollal
it[l])c.tus foj a lKI(cI  Illl(ic.rs[all(iill[: of how [O J)lc{iic[ flrc :IIK1  i[s lllalla~cl[lc[tl. h4a11a[:c.l IIcl I[ [I IolIlcl IIs iI:ivc
l)c4xI  furllwr  IIl:igr[ifid by Iwariy  scwxily  years of flrc. Suj)i)rcssioll  :ilI(i (itoli[:lll  lcl:ilc(i dic-b:tck over litc
List fcw yc.ars rc,suiting irt a l:trgc,  acc~~tl]ttlalioll of }li~il]y coI[ll)tlslil)lc  flrc.ls (]<a{i[kc c1 :il., 1 9S?; Yool  c1
:il., 1985).  Chalmrlai corlllllilrlitics ir) tlIc. Sarl(a hfiorlica Mourliaills  cxc.rl)[)lify IIlarly ()!’  Ilw lllarlaf,crltcilt
Ch:illcrlgcs  :issociakxi  wilil flfc arl(i t)i(KlivcIsity.

A sldy was irli[i:i(cd ili (iic Sarita h401iica h40LrrltaiIls 10 illvcx(igatc [iic. iIsc of Iiic. Airlmr[ic
Visii)]c./Jr]frarc.(i lrnagillg S])czhomc[cl  (AVII<IS)  for I]rovi(iirlg  irl)l)rovc<l  IIia]Is  of ciIfi]xiIIal  C011111C41 v)ilh
dilc~( c.s(il[la(c,s of c.aiio])y at[ritmic.s  (c.g. biolil;iss, ic:if area, fuci lea(i). ‘1’lIC  Sarl[a h40]lic:i Moulil:iirls :irc
arl c.:ist-wcs~ trca(iing  rartgc. loca[cd a]q)r(~xirlla[cly 75 kiior[lc.[ms IIortil of 1 os Arlf.cic.s  cxtcxdirlp,
wcs[ward  ir)[o  Vc.attrra CO UIIIy. Wi[hi[i  IiIC Santa h40rlica h40tlll(:iir}s :i (iivcxsc  IIurlll)cr of c.cosys[c.r]ls arc
I(rc:ilc.(i,  ilcllidillg  foltl (iis[iI\cl  Iyjws of cim]mIIal, w,ctl[iII(ls, II]):if  i:irl ]I:it)i[:tls, ~~oodl;tr](is, ar}(i-co:ts[:tl saf:c
sc]trh. lIi [itis s[udy wc, f[wlls  OIt nlaJqlillg [ilrc,c  Iyl)cs of Cimi):irlal, wik u’(K)(ii[il  I(is arl(i gr:isslards.
C’t]tii)arliiJ  alal]jd irlciu(lc(l  mawii sa~c. scr LII,,  ci]arllisc. c.ll:i]mrra] :iIi(i riiixc.(i clmll;irlal IiI:iI cwlsis[cd
l}r~.(ic)rliiliari[t  y of lwo sl]c,cics of @iIio[iiLis.

2. hllH’llol)S  aII(i S’J’UI)I’  SI’I’K

Anaiysis fociiscd oIi AVJRIS  (ia[a coiicctc(i ori (k[oim  19, 1994. ‘1’wo  ctis[-wc.s[  fli[:ilt  lilm wcvc
Collcclc. ti, mrlsislii)~ of a Iolal of 1?. scc.rics. Rc,sui (s wi I i olIly bc Ilrcscrltc(i  for sccrw S, CX711cv  cd Ovcx l’oir][
1 )Llrltc, Caiiforltia  (i(if,.  1). h4:tps of equivaic.]t[ Iiqlti(i w:itcr ti]ickltcss, llIccilJit:iblc wvttcr v:i]wr :ir](i
WPar~Ill  r~flc,~larl~c WC~C Wc,ralc(i  irsirlg tin tilw ililrrl  coiIIIlcIi  wilil liIc Moci IIa I13 ~a(iia[ivc  II:irtsfci mic.
(G]c.cr]  c1 al., 1993). OIICC  coIivcI [c(i to aiq)arcr)[  Icficc[:irlcc, AVIi<lS da[a WCIC IIio(iclcxi :is s])cc(r:il
Illix[iilc.s of flc.ki and kilmlatory  Il}c,astlrc.(i  S])cllra  of soil, Ilolt-])llolosyrlll)ctic  vc.~c[:ilioll (N1’\r),  [: Ic:CII
]ciivc.s arl(i si}a{ic, (A(iarIts  C( ai., ]993; Rolw,r[s  C[ al., 1993).  Sl)CCII:tI  IIlix[llrc, :iri:iiysis  (Sh4A)  v.,:ts
lmr[(~llld  using a corrildcx Ilio(iciilty, a]~])ro:icil, irl which tJIc ntirili)cr  of crl(irlimlllmrs  :iIId (y]ms of
cxl(irlicriibc.ts  wclc. var iC4i or) a ~Kv-])ixc.l  Imsis (I{olw.r k cl al., 199?). ‘l’t[is ;i])]m)kictl  hits :i(iv:irl[;if:cs ovc.I
IIIc sir)lplc I)iix[urc  IImic.J lw.caiisc il offers liIc, Jrotc.ri[i:ii  for f,lc.:i[cr  scl):irtiliort  of co]llrll~i[li[ic.s ii IIoIi~,l  I
czosys[c.rll ~irliq(ic  c~ldrllcrillwr sclcz[iml  wi)ilc  rrliliir[ti~,irl~  frticliolt c.rlors tiiat [yl)icaJly  IcsiIi I frolll
Crlcillimlllw.r  ti[iil~igklity OI illic,rl)ixcl diffc.rcllccs  ill s])cclr:il  (iirllc.]lsior]:ilily  (S:ibol  c1 al., 1 W’).

l<cfcxcrlcc cldrllcri[lwrs  wmc sclccIc4i frolll :i Iil}r:iry  of flcl(i art(i l:il)ol:i[oIy  sjm[I:i  colic.cld
(iuri[tp, (WO fic,l(i calii]migns,  ili Juric, aIKi SCq)[CIiil)CJ  1995 ([ Jsliri c.[ :il., ibis vollil]lc). 1 ;.rl(ilrmlll~c.ls wmc..
SC.iCCIc.(i  using tccilaiqtrcs (icscfi[w,(i I)y Sllli[il C,I a]., (] 990a)  :iri(i Adarils C[ al., (1993). ‘1’tlcxc  (cciilliqlic.s
WCIC usc(i [o (ic,vdo])  sui[cs of cardi(fa[c  c.rdlllcllli~.~s  fol g,rl,.(vl  vcgc,[a[iort  arl(i N}’V f(n c;icJ] rll:ijoI



conlnlul]i[y ill dm SLUtiy arc-a. A sin~]c. soil rrld ]hot(M[mtt  ic slm(lc. slrcc(ritlll  uoc SCIC.CIC(I  fo~ silllldici[y,
al[l  Iou@I co]]ltllunity  lCVCI varial~i]i[y ill shade, sjrcc[ra call h sic[lificall[  [luc 10 lnulli~)le. sca[[cxillp, of Nl}<
li~,ht (Robcu  1s cl al., 1993).  Sllilc,s of caldid:llc.  slrcc(!a  wcic. dcvc]qrcd  llicl:i[cllicl[ :~lly, slar(ill~, V.till] (wc>-
Ctldl[tcllltrcr  Itmlc]s,  fo]lowcd by Ihtcc crdillc.rlllrcf  [I Iodc.ls etc. ‘1’ritillillg  alcas for cacti ]Il;tjor vcp,cla[iwl
ly[rc wcxc. Mlraclc.(1 fro[ll llic. rcficdallcc  i[llap,c,s WK1 used 10 gui(lc. (I)C  (Icifc.lol)r}}clll  of a Crrlldidalc Iibr at y.
‘1’l]c.  flrlal lihraly cor)sis[cd  of 3 leaf slrcz[rti,  ? N1’V  SIKXIIa  :iIKl orlc, each of soil arl(i slmdc.  (Iardida[c  lc. af
s1rc.cIIa for coastal sa~,c. SC IUL), c.lianijse, clla])ali:il rrrl(}  r[lixcd cIIa])aIIfil  ar~.. st]owjll  lalKIc.(1 a< S?41’N1 ,, :1(IRI
ard  ccrllc, rm]rrx[ivcly  (l~i[[.  2). A four(l)  s])cLIrat II corlsislir]r,  of NI’V is irdlldcd or} [Ilc fi~arc laldc.d
l;.lc.i stc.l]t  (}iliop,orlulli cinarc,utll). ‘1’tw Ml f]t for a Ic.af it] C(MSMI  sa~c so (II) Nvts actilally all NI’V
sIKX[l  urn, rcflczlirl?, tllc. drought  dc.i(lllolrs ktlavior of r[)ar)y dorllillallls iri Ill is collllilur]ily.

Olm a candidalc  library was dcvclcqd,  llIc. lil)raly was used as arl irl]lal irl[o a sc.rics of r[lixlurc
rl]odc.ls slallirlg wittl all rcfisollal)lc  Colilbirlaliorls  of 1~~().cl)(lllic.rllt)c.ls  I[lodc.ls (Icaf-sl]:idc, soil-slink,
N1’V-SIIMIC.)  foll(wc(l by all ]K)ssiMc. tllrcc ctdllm[lbcr  nmdc.ls (leaf-NI’V-sll;\ (le.) ard  fml[ clldi}lc.lljbc.r
rlmdcls. A IOIriI of 14 rllodc.ls wc.rc,  ran. l?ollowi[lfl rllix[urc, il]odclirl~,,  a Ino[:larn was (Ic.vc.101)cLI  10 SCICC(
(ILC o])(iulal  rlmdc.1  fw cacl~ ])ixd based WI Rhf$i c.rlo) ald s]mIIiil  frtic~iwls. Stat[irl[!  wi[lt r]ldc.ls  with [IIc.
IOWCS[ (Iilllci]sioll:lli(y  (t\\,c)-cll(lrllcllll)cr rlmdc]s),  c:lctl J~ixcl was evaluate..l Imscd o]) all RhfS [Iircsllold  of
< 2.5% ald ttlc, co]ls[rairll  IIIaI frac[ior]s  rallp,c,d I)c.[v,wxl  -1 ‘i, ard  1 ()()%.  OtIcc a ]~ixcl riic[ [I IC.SC cri[c.]  i a, il
was assi[:llcd a rlal[lcric valac. qua]  10 llIc r[]o(ld ard rc.l Ilovc41 frortl Ittc ]Oal. ‘1’his al)lnoacl] was
corl[illucd, ]mgrcssillg  u])war[is  fro[li rilodcls of low~-(lirllclls  iorl:tlil~~” 10 hi[!ll (lilllcl]si(lll:~lily  u[)lil all
Il]odc.ls had Irccrl  cvalualcd. ‘1’his IC,SLIl[C,d ill a 111:~11 collsislifl~,  of 14 c]assc.s,  i[l v.,llicll class Mvts dc.(c.[[llild
by lk Dltllilm of c.rdrllcri]lnrs  irl IIIC  Ii)cxlc.] arid (he, ly]~s Iha[ wc,rc. usc.d. {Uass  rlm]m aIId frac[iml illla~cs
V,’Cl c Col[lbincd  10 ])r Ortucc. irlla~cs showirlg [IIc. s~rcc(ral fi ac.lious associated will}  cdI gI cc.r~  kaf
c.lldnmnbcr. l:raclior] r[laI)s  were Ihcrl crxllbilicd willl cqaivalcrll liqai(i it’alcr  rImlM  (0 ]Mo(iucc a firlai
ciassifmi  illm~,c. using kcilr)iqac.s dc,sc.ritwd by Adai[ls  at ai., (1995), nto(iiflcxi [o i[dudc liqai(i WIIC.I.

3. )lEs[iI :1’s

lJsirlg a rllulli]]lc  crdlnculbcr  rllixill[: r[mdci  over 9.5% of liIc illlap,c. coul(i  i)c. II I(xic.lc.ri as S(MIIC
collll~irlatiorl of 2 [O 4 cll(illlc.[lllrcrs at Nt l<h4S < ?..5(iL  arid ~~ilil imsi[ivc fracliorls.  ‘1’itc only url[ilodc.lcd
mcas corlsistcxl of IiK city of hfalit)a ard  Y,arlia  t)c.acil.  lrl cl] fi]]atral IIIC. (ii[llcrlsioll:tli[y  of i[l(iivi(iuai
s})cclra was rcll]ark:~l)]y krw,  will] ?-c,rl(i[[lc[[l[x.r [II(Mlcis  :Kc.(mlllillf( for 6S.9 t)c.fcc.lil alI(i 3 clldlnc]llt~cl
rlmdcls rrc.coutl[irl[~  for 9?.3 ircrcc.rl[  Of IIIC, (()(al J)ixc,ls (1’:il)lc,  ]). Alltmu[:ll  ~nc,lilllirlary, imscd ori IIIC  field
sites [Iu(i  lillli(c~i fIc.l(i  }Iimlqyaidls IIIc. rli(xic,] al)~)cars 10 have succc.ssflllly sc.i~aratc(i clmlnisc. clla]):irlal
floltl rllixcd chalmll:ti  atld nlal}[rcri  tiic. CXIC.[1[  of c(ms(al saj:c soul).  Nczir-tc.r  III (d)jc~[ivc.s aIc. 10 cwlua[c
rna]~  ac.ct]iac.y al](i rcflnc rndc.is  I)asc,d  orl flc.kl ol)sc.rvalic)rls altd ac.lial l)lm[o~[a]d]s.  Si~r irl~, AVII<IS  data
acqairc41 irl 1995 will aiso k irlcorlrola[c,(i 10 stady scasmial  C, ffcc. (s ald cvalualc  ally l)tlc.lloio~icnl
irll]novc[]icrl[s  for IIla]q)irlg.

‘1’ahlc 1. Slmwirlg lim Ilallltrcr Of ])ixc.ls  lIIo[iclc{i msill~ ?, 3 and 4 clIritIIc[IIlmI rl)odcls.  13,3?4  of
a [olal 314,368  ilrlagc i]ixcls wcvc lc,ft llril[io(icic{l usir(f, a corilt)i[m(io[l  of tile. ?, 3, al)ci 4 Cxl(iliicrl}twr
II NXiCIS. NOIc, --10% of [Ilc. illla~c, was OCC.ar  I, V,,l}icil  was sc.icLtc41 i)y [iic. firs{ 7-c.lldli Ic.1111K3  rllo(icl,  lkllic.
M(uic.1 2-c.rKiIIIc!lltJc.r 3-cl) (illlc.llll)cl 4-crl(ilnc.inbcr ‘1’olnls
IIaf i{l)(illmnlwr (il]clmlcs NI’V) (irlcladcs  soil)
l;fr]w 136677 6fi186 ‘1443 ? 1 ?306
A(ifa 9-/?9 12s?6 ?37? ?46?8
Oak (l’l’NI’,) 192 (599 1 06-/ 1958
Z,rltila (S741’NI,) 55?86 jJg’J 3 56-186
Scrlcscc4i (bass ?334 x x ?334
Soil 303?, x x 303?
~1’otal Urlrnwiclc{i 107118 24?10 1332.4 x
‘1 ‘b(al hk)(ickxi ?072so” ~?go~ 10886 301(144
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