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1.0 L"TROUl rIll)"

1.1 I'ROJr.rr OIUU:TI''I:.S

1.1.1 Slulhud lIabit"t 'uusmUIt

-runAD

Th~ vurpou oflbe S.n '\nln,un C'eo:k IlUlital Char~~tenJ'..t,on Sllldy is to proVIde lhe
V~nlllra Coonty Flot'>d C...ntnil Dlmi,1 (''CFCU) del,,,kd rtldpplns and desl:opllo", uf habiul
pTe$C'Il1 ....tlun tile pTOJe,t .fe" fOOl,mil tin hbiuu (Il, $IlI.uhcm '1~l:lh,ad (n"Ctll'J'>"1l:111l~'

MI',b.",) spl........n W;lnll)t, and flII8nl,Ol\ lial"tAI) lin _Ihem st«llic~d 1''\CAll'" wilrun SAn
Antu'uu Crnk ....ue ,denllfi~,! II..! "~r..tlC1iud lllmllgh lielll 1llr'V\lYJ tondl.lctc<'l by fll1lf0

b~ISUUll J.ll\W'V 23 throuah:~ .nd h:b!lul.. I 1996 InstreMI!tAbllalJ lIJ:lod:llerl wllh ,sllll

AnIonin Crl"-cl, meludm>: alll~enhti<'d .sunlhll' 11'''''''r\lltI; IIdbitd" occumng wlllun the' slUdy nre.,
"""" mappnl1S p:lll nflhe l;d<l.Il""f\J RJpJ.n:an haI"llrl lbUdatfd wllh 'iiln Ml"mll" Clfe'k
md oc~,"nng "'lIrun tM Sl\l~y I.Il:.I "'Cle' .Iw c!usrfiCil :lIId m:appoo III pdrl of the hahirlr char.
Ictm1-Ollinn ~Tllll}'

I.I.~ Simi)' l,imilalions

1M San AIltnnio ('re.:. H"!;'la! Ch:l.nc:enz.:ttoon Study IS bilS<:d un daL1 eollCQcd In the
field nver a fU\ll"'l!ay period Althmig!t d(:lIJlc:d liIC'~p«Ific IIIform~rion ,~bllns \0 S1eclhe.d
hab,t~t ~Vlibb,hty was oOuulltll llunr.,g Ihe field IIrt"oCYJ, the (oUo...iflS h3bltal characll:riUlion
provl<l~ .n 'JOI:ated \Ilr.>. nl ~:eeHlcKd habnat a~';jil;jbdily "",linn the iNdy uea undCO" CUlTcm
wUlhu anrl now colllll1lom or,h' Fugro d.d IIoOt COnRllt Wllh res(turce agllll\lrell (e.g.. Cahf(tmia
IkpJrlmCIII (tf Fish and Glllr.e [coro] ~d U S Fish IUId \\rtldllfe SCi'iec). nor were hi5torical
dara pUll:miaUy :l\'o\IlJ.hle IhrQUg.h the: resource agentles rcl.lfIl1.l:\ to IUlUS of slcclheui and lubilllt

IVlolal"Iity ...illiin S.tn Anlonio Creel ,cKllIThed for IN' ,rudy

1.2 STUDY,\R}:A

SKII "':1l0NO Creek II I major tribulary 10 :he Ver:ru13 Rj.,('f'. aIol\$ ...illl Matilija Creek,
Ihe Nnn" Forie o( Matrlijl Creel.:. ~.d Co)'ote CrCl:k, The Ioea:ion of San Anlonio Creek. in
relation 10 the VCIIlW'l RJ\ff, is lI1ustrale~ in Figure I. San Ar.loNO Creek Sn.:dy AfClL Sao
MIOIUO Creek onpr,a:el on the soulho= slopes of the Topa Topa MOl.l.'1t;l,jn.s a.,d Nordhoff
Ridge in lhe nonheanem ;:llr:ion of the Vrntura Rive:: Dasi:. 11 flo...-s Ippt'OUlTUltcly 18 'I

kilometer, (11' mill'$) f(1)m Se::io: CnlYon. in • $Ollthwesttrly dirc<:lion, to Ihe srream's
confluence wilh lhe Venturi Rt~er The core1utnc-e 0: SL., Antonio Cteek .nd the Venron. River
is IOCllrcc.l,n tke Ca.silU Spring' area .pprQ:umau:ly 13 killl-me:"", (8 I miles) upstream frum the
moulh of the Vennila RiVl'l The to:al r:lrat~se lfCll [ue llt~ San A."I:onio Cre-ek walershed is IH

$quart kilomere's (1Il9Iqua.re rrjJes) o-Ioore, 1980)

• I .
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I.J IIACI\GRoc,n

IJ.I Soulhtrn SlrtJhud '-;1"1lI) ~"iJ Lirr Ilim>'1

......"Mln .'cdh\,ld l:~ ~urr~r.lli defd~rI.1lc.l a' a SUle s~-.;;,,:s or Special ("one",'11
(COrG. 1994) "'lIholl£)' lhc soolhe-'n st~rlhud ~\lrreillly ha.'; no offlClll hSllIl.l: stat\l5 00 lhe

1\:.,J.nl levcl, • JPCClU ~1J1~U~ re... ,cw it <;tIl1I:nlh ~1lI: Cond\l~1Cd b)' Natinnal MArll\~ Fhl'crin
ServICe (NMI'5) 10 l,lh\3.ln all,nrOrmallon requucd r.... r propos,m; the lilttng orthe ~pe.::les unl.lcl
lhc rederal l'nManSCled SI>U;'n Acl

Tile hi.\l(ln(Al IJlN'"",,,n~ ,ante vf ~:cclhcad IrOUt 1I:u inc.lllded \llllnhie cvuSlal strum..
,!n"il,hr rlClllc Coast from Al.u.b In Ihe '-,hli.omM-:>,Ic"lev bl,l,dcr (Moor~, 19110) AVMllablll
dalA indlcale Ihal ,he: VClllUlll l\I"el ,. ffiOsllilrelv Ihe .nulhCl'nmn\1 mclUl\ currcmly ,uppnrttng ft

\lcrU,,'ad '\l" dunnll mOll \'ur" ahhnulIh ~tC\~huJ hl\c been rcponcd :u OC(utnna III limile<l
numher~ III lhe 'i.nu CI.rM I\I .. C! and :>.I:tllbu ("reck In lht' ftoulh (Moore. 1980) Sowltem 51eel

hl:ad Irc unique in Ihl lhey rrr'C"~' lire iOUlhcrrmOll ponion llr IhC" !I:urve tilldhead nn,gc ll(
Nonh Amcnc~ (TiluJ el 0lI 1994) Snlllhclll ~1C"dhca.J dllfl:r rrom slcdhud occlImng In "IUIO
nnnhem IlXlnonl Ul Ihal wUlllcm Jltelhe:l.d ue conSldo:.rI:'d 10 bo:. c.:olol;,e:tlly and plly~inlogrOllly

"bpled In lhe Je.a~m"lly '" 11m ~nd mu:mlllenl tnlstal JtrC!lUl'lI nf Clhruntia rangin~ from
apllI UXJmalt[)' S:tn luiS Ohi'l'O l"oullly >O\stll... a.r d 10 D:lJ:I. C:t!iromJ:l... Me"';co (Tillis el II, 199~)

\Villun lht centra) llhd In.nlleln coa.11l 'teat of Ca1J(ontil, $Oulhern ste-elhead go:ncnlly
'plwn in Ihe .pring The)' ....,ll oncn move up cn:Ul;t! S:t"e1llU (OIlOWln!llhe firsl subslantial r.Un
f.Um tho; f:L!lllTd lhen WI.lI Ur.1I11he Jl'flnlO; 10 s~a .... n r,.loore, 1980) Spawning SClTCIlIUy lakes
plJte on ....'CI1-o~\"a\:I1IICd rimc Iteu lI:al can:.3m dean, COllie inI"d After lhe eggs hatch, fiy
cmerge (rnm lhe grnel Ind dr,pcuc: Inroug:l':()l;: tile tr«lr. rypicaUy OCl:Upymg sluUow &feu
along Slream martins (B;amh.1n 11l8!» Juverule sau:hem 5leelhead gener:dly rnQ\'e to d~tr

pools U lhe)' »Jow a.'ld ....ill remain In (ro:.s1!waltr fOf L'l J.~·cr.r.!!c 0(2 rtm befort rnignl1llll 10 lho

ocean (TiMI (I aI, 1994) Do....1lStrc..m rna'crner:t of ilI1ul:. foUo"';nll $pa....ning, oU\d ;uvetule
iOIIth~ steclhcad usually OC:C'Jrs!Tom ~1/ll'Ch through July, depend;... on wilable inme:ttn flow
conditions Thou ;duh~ lhat do no: 1!U~:c 10 :h_ oce:m fullowi:\g spawning ....,UlypicaUy move
10 dctpt:!' pools ....'ll!ill lhe Strum 10 hold lit:ouihr;:\;t the StHrM"lIer Iml f:r.ll monllu (TiNS e:t II ,
1994)

1.J.2 Sllllihun Slulhnd Ihbtlal Requlr"l':menu

Opltn'W h.lhnal ror ilee:hnd uou: throUK~,O\lt ia t:Ttire l"3J:se on lhe Pacrfic (;oasl elIn
gcftC'!1.Uv be cl::t."')l;{erlz.ed by c.Jut, cool alt:" ....;th .bur.dan: l!ISlrt:J.m CO\"fl, wen-\"egeuted
Mrcam nlllprlJ, ,dl!l~elv sable wate~ flo and. I 1 pool-lo-rtflle rlllO (Rlleigh. cl al" 1984).

Maintenance or I ....cll-dC\~loped npariar. eo:n:lor alO"lI the strum c= IS c:onSTdcred an
nsenti31 COmll"l\CTl1 in i1eelllud !foul mltuns A wtU~eveloped Ilpman communHy inhihils

- J -
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rub5lalllial ~rosion ofnrnmblnb dllring h'gh no,,~. ",.,maills lower stream lemperotur~ .nd

rrfwl!!"" nrgantC '''PUI 10 lhe ~heam (FlllJt,1 el:U" 1989)

Panicle SILe $<Jl!nble fM s1e,elhe~ ~PI"'01\'"8 >J <lellcntlenl un lhe size of spawner~, hUl (s
dl'lCu"'cnlc<l 15 &vela!;,">; belween I ~ IQ 6 0 cemimelers (em) (0 S 1('I:!.1 inellcs) 111 diameler far
sleelhe3d less Ih30 50 em (20 ,nehes) 1010' I~gllt lind bcl ....-a:n I,S !O 100 em (05104 lI1ehc.s) in

dilmctef fOf rleelhud greater than 50 em (::0 meh.cs) 10lAI knJ;lh Optimum sp3.....ning sUb.'lf.'C
cOMn,ous IIIC conJldclcl! II) mclull<: Ins Iltan 5 percenl fine scd,men" Allhough slccllicad \\ill
sp3wn In 101lb1oU'1I1et cnnlllmntll:re.,Cr IhMl \ VClcenl fine sediments.. the pre<cnce of greAler Ill,,"

'0 percent fin.. sedimenn wiflun lhe :whmolc rCSlllls 11\ hi!<h mUllahl) ..,f "mbryus Ind emerging
fr\' (KlIkll\h Cl MI. 199.1)

1.3..1 S"" '\IlU""i" Credo - UhlOricol Ihbllo1 A' oibhilily

"he Venlul~ RIVer !O)'~1Cm h'\IOl'icaU~ .•U\lpl.lltc:d subSlHntialluns uf~tcdhc;ul unlll (Tilll$
"I ftl. 101).1) Iluw""rl. th.. SUlU) of lhis Ipec:ies COnlln\;t'j 10 hc 'itreatcncli lly a v~riely offoclafS
Inctud"lg walel \lllHhty ,!cg,adalIQn (r it, $I113Ii("t. urb:m. and agriculturnl pnllwAIIlS), lo~s uf
rip:trian ,'egel:ttiOl!. low inSlre:tm 110\\'5, Ind dcgfoJ'liun or luu uf Ipawning habil:tl (Moore.

19KO) MIJur luslanc splwTlJng nnllioT lr:trinll ue'l.~ "'11h," lhe Venlura Klvcr WIl1crst,,,d hllve
hec:nme InnccCSSlblc 10 adull 5leclli"fttl dllC IU conslrucl0n of luge bill1'icrs Md dIVCr$<On ~tnlc

IUTn (Moort'. 1980), such :u the l..u Robles Di\er.slon "lrucluICl. M.ltlija Dam. and Uke C.uiIIU
!>nnl Tribulallc5 uf llle: Venillra River Ihll.! pro,ide 5ull:.III1: spawmng and ICllring hJbital fur
soulhern $ledhe3d ,od"de S&II "'mofUo c.:rcek and Coyole Creck below Lake COSll:l.S Dam (!'illls

ct I!.. J99'I).

Tilus CI ~ (1994) illl!iclI.lM IIw. CDFG I:onduelcd 5\lI"\'cy:i for wUlhcrn Slcelhcad troul

nn Sa" AntOI1l11 Cre"k HlI.....""'er. d.l. I~jll.ltd WIth prcVloll~ COI'G ~llrveY3 were nol
ool.:t.ined u part of rhl5 habltal characlclwllion, Ihere:ore. candusioM aboul the IlalU$ of
sleclhead populations as,~ocill.led with SllIl AnIOniO Cretl. l;()I.;!d not be determined during this

sludy

U fROrOSED FLOOD C07'TROI.I'ROJECT

1,4.1 fttrpoJe Ind Objecfl.'u

The vaco is pto?Qsir.g to perform O(I('Jd tontrol-relaled work on San AnloniO Crcek
Ie prolecl appro>cimMcly)O su\.ctures loe'lled "'1lhin Ihe currenl floodp13in The VCFCD will be
applying 10 Ihe US Army Corps of Engineers (USACE) for permil pursuanl to Scclion 404 or
lhe ClCOll \Vster Act Itl perform wt;Irk "itrun wlI.ler" of the U S l(Xoled in S3n Antonio Creek

The ploposed prOject would conSI51 of enJ:UglnJoj and re:1!ignir.ll lhe low·Bow Slream channel 10

Iccommodll.le 3 2S·ynr frequency starm To pro.;!!;: 2S·y= 1I00d flvent (lrolcctioll of privAlely.
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o....'tled ~m'cll" (;> 1<JCIIled wilrun the floodl'lam or San Anlonio (;rcek. Jlreambed sedimenl~ 11m!
VC!:ctllllon ,,,thin \'arir>o~ 10(.0110"" "vuld be remtl\ erl a"d 'ehx:ued off,;,te

1.4,l Scudy Aru Rellrhr\

'I'hc P'OJ<:cl )tudy Mea tJ localed 00 S~n Antonio Crec~, alld I'lInb"'! from approx;mah:ly
I~2 m"lers (m) (SOO feel) Up'U-ear.1 of lhe confluence ....,Ih Ihe Venlura KI'"Cl" to ~pprmtlm:l.lely

~.X77 III (16.000 feel) Ilpme.lm h);\ll<: 2, San ,\nml'll!) t'1<X:I., Proposed Projecl ArCll Stream
Rc:lehc~. ,lhlSlfalcs Ih" IU~'ation Clf tm, prOJc'l sllld~ ;uuof San '\0101'1I0 Cicek.. The uppermosi
extenc of lhe ~tlldy ,,'ea '! Iuuln! jun IIp,cre"''! of the rruer Street cro~~",& uri Slln Anlonlo
Crcc~ llle VCr-CD ~s del<;gMICd Ii,,, w:p;lr,l.:e rtadlC$ .... ulUn Ihe sludy area Ihal reflect the
,"ariou~ a,,,u l'fol'<.'scd fu, flood ,onlrt'll ,",0'1. These defined arCllS, dcsigrutced u re"chcs A
IluOU};h C. :m: Mt C!'Inll111"I\lS Ilvuv;:huut the San "1\lumu C'eek study ;uca. nnd In $Orne Ca5e~

:lI"e i<C1"'"Klcll b)' IS much .u .l51 m (I. ~OO fcct) :\ brief d~nllllUIi orchil approlcirn;ue range uf
elll''' ~tud} r~aeh " run",dcd belo"

•

•

•
•

k",,~h A • ApP'oJUm~I~I\' 152 m I~OO r~'Cl) upSlrum. nf Vemurn k,....er cuoflu~nce 10
Sl~tc Roole B 1",.Jse

Ke~ch B • Sl~l~ Rou!e]] bndge 10 JUlol upSlre:ml of Old Creek Ilu~tl CroSSing.

Re..ch C· JUS! below 4nd soullI of the Slate KouI" )) ~ml CrC'C"k Road interSCClion
l(t jllJl .!own"trnm of New C",hl.llilon

Reach 0 - Between l'<tv.' ('ivlhuuQn J.!ld jun dnwllsl '<;II1Il uf Fraser Slreet cro.wng

Reach E . Just IJpmc.\m of Frue: Street crou;ng IU appro.:<iJn~lely H9 m (1,900
feet) \lpSl.e~1Il

FI<>Od conltoi work proposed by the VCfCD eurrently doCi nOI I"ctude al.'1i\;ties in all
reaches: however, Fugro studied esch rueh t'lf the studY '&tea and PUJ1Kl~fully includes aU areas
b<'tWC'C"fl nch propnse<l WOIl. area Currendy. flood ttlnllOI project war\: i5 (lnly propo'ltd In
those arus Ilpstream of Old Creek ROad

•
•
•
•

Theu~Sl p"nll)n ofRe:l.ch B (up51:e.s....n of Old Creek Road. crossing),

Rcach C.

Resch D:;md

Resch E

All work i~ proposed to occur Ollts:de lhe etlITCr.1 welled ~rn olthe creek, regardl~~ of
how lhe prl,lje,t wor~ ,:IU are presenlC'J 0"- the hsbitsl rr,.;tps p.eJent"d III tlUs report.
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ElUliing sle~he;l.d Iubilfl loU'lab,.,t)" d~t~ ""tU' cum~n:d to site·spec,fic h.bilat irtfomu.
lion eollCCled du,,"!; tht liel~ w:....e)'$ of t!'le San AnlOIlM1 Cre.:l S100y a~a Ka.u:(l on Ibis
irIH"mation. ;l. J,!nlf;~l1nl pon,on (lr,he ~t,;ul)' ~u "":55 rO\lnd to proVIde SUltllble rearing hab'la!
for ~)u\hcrn $1celllnl! fn· Uld juvenilcs, IIMcr eu'h'rlt Cl,\nJllluns Runnl! h,;1h,lal wa, ~vllsrdtred

10 he any pnnlon of 100 fiu",ulI: J:rnm ~h;l."Ulellh,;11 c.onLm'ed adequate \v~r for ~celhClld fly
~ndlUf juveniles Vanous tyj"CJ \,f cow: vbsc",cd Ihtol,lghoul Ille tiei.j RUrvl.")'S mduded do:cp
pex'lls. oYcrh~"lllnS lind wbnu.'re:ed '~!iel;l.lifln. cmergenl '~SCI."Un. undereUl blinks, sr.'bnw.::rged
woody debns, submersed rOOI "''''.!J uf npman "Cie'lIt;On, bouldc.n., Ind emergent "egdll1'on
Kealln& hllbnau fur suulhern steelhead fry and Juvc",lcJ....nll >..,yin.li ;l.mount, IIf cuvcr. were
found to occur ,n ..mes. tun). anti pools throughMlI ,he Sin AnlllrllO C,"k Itudy UC-I MOItent"
10 lul;.h qualilv remnS lubna!' fi'r wUlhem Ilcelhnd ...c." obs"rved II ..... il)'ll. locations williin
all VCfCD $I\ldv ,e;l.cbel d,mng Ihe field lurveyl

BlIlICd un ex;sling b;l.hitl: .,urt.abihty d~l~. ,uwn loclhuns wcr" ltlcnt,fiCil willun tbe SNdy

:lfC.1 thai were t!CIC:fITUncd 10 prD\il!c SUluble wbmJlte ch~rllcter,jtll:$fur Ipawning lit lbe lime l,\f
the fidd lUt'\'e-.-s Of lhc seven 10000...llUn$ idtnllfiet! 1L!I pro"idlng luiuthle aub.tl1lle for spllwnmg.
rwo &/QI we,,: c>:poscd llt\d were localed nuuldc oflhe bue/low channel Although lhese IW<,l
llI"ntifil'l! :u-e;ll ...·ne nol I/IUnd;:l~ al lhe tmw: of lhe field survey. bDlh luc;oliuns would likely
provide sullabl" s,,, ..."llir.S bbill' for s:ceihctd during )'''Ir.....1,,:1c tile ldenlitied .rcu were
lIIf,I!ld:lled for a minlnlum of.j~ to 75 con5tt\ll;ve tll)'$ 1~.ro\lghotJl the rainy seunn Illd strc:'lfn
vclo>::lucs WeTC ,ufficiem l1Ie th'e letnllIIU1l1 sp~,,1\ing habItus wen located in lime :rre:55 \\.ilb
various lype!ll ofadjaernt cover tlul e.ould provide prote<:l1un for $plwneo: llfUlIor newly emergent
fly

Due 10 Ibe llbsence of ph~'s,cal bvrica !lUt could obstruCl or inhibit thc UpS1r<lSn, ur
downstrum rnovc:mett1 of lilo\. lhe entire Sm AnloniO Crea wdy arC<!. from the upsttC:utt
porlll,ln of rcach E to llle \'enJUt'l Rj>cr connu"ne<:, can be consitlered 1 migruion corridor fur
IllUlhcm s,,:elhead. Portions of $1., Anlot\:o Creek tbl: mIIy nOI provice rearing iulbillli flf suit
able quality for SOlllhefll stce!hCld, fillWoion 1L!I migration corridor unlit'!" CUlTent conditions, nrn:I
may fu:lClion u irnponAtlI fool! producing ateu for soulhem Sleel~ud. II well as arroyo chub

The amount and composition of nparlan '"Cj~ltion 1I0ng 1 reach of IITeam are essential
flClOTS in the mMnlert;l..'1Ce of dOVo'lllolre&m Wiler quality Rip1ri3n \~go:l3-tion suhilizes stte1ITl

banlrs by reducing lhe erOI:on poten:bJ of rair..'"lIl l1ld flfl",~ng walC:r The composition and
structure of 3- riparii1ll ~omfTl'.llllly IlgtIIlklntly IlT\"<:t the oven1I qU;l.!il)' of the inslfeatn c.miron
menl for ~tcdhC-ld. A weU-cslJblished rill3-Jilll ctIrTidcr II Importlnl for fish in WI lhe sha.dt
provided by Ibe "eCttallon Is emlcal for r.wr.w.,;ng cooler strum lempcr1!ltures. Overhanging
me bran~kes, submtried ....·ootI} debris.•nd t~ed rooll p:-o>idc protection fr-om predalors and

,--_........
", .
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'eruge for fish during exlteme hith now periods (Fo\ber rI ai, 19M'l) Eslabthhl:d ri[lll,ian vegeta
tion is also IIllponanl f(lt preventing or reduei"B fcd,memanon imo Ihe Slream, whjeh can smother
~teelhead eggs and inhibil1he productio:l ofbOllnm dwelling MSlnisms consumed hy fish.

The Slrlleture lUld enmpns,tklll orr:p:l:i:lll h.lbi:alllSsoeialed ....-ith Ihe S;m AnlOnio Crc.::k
v.lriaf ex:ensively throo&houl the study area In I;cm:ral, areou conuining 100 mOSI well·
t1~lnpcd riparIan corridor, ....'Ih minimum establishment of slands uf Niant reed, included 811 ur
read, A. the lower poninn nfreacll B. 111l: lower ponmn of reach C, lind srcn localed upMlcall'
llfille F'~S\:1 Slro:<:l ClUS5lng (rnch E)

BlUed nn lhl: ob'CtvllllOnS malic durir.g the field survey, 1I,1d revi..", of exi~ling suilabili!y
cril..nft, SUb~11n1ia1 ponions or the San Anlolllo Crcek $tudy MI:a cnmain areu cosuillcn:d .suil.
:mle for rearing of SOUl hel'll 5u:clhelld. Sevc:;,J locations were alro i<lcmifie<l throughOUI Ihe study
~'CI 1h.l1 either pro\;c1cd slI'lwle spa ....·lUnll ha!.>;tal for 'teelhead. III the li,ue of the field $!lrvey. or
woutd tikdy pro\;de ruil~bl~ ~P.l"""'1n8 habU81 dunnll 3ny gi"~ year where !low wilhin S:m
Antonio Crcek rcsulis in mundation of:m idenllfied aiel for a rufficient durntion It> allow for
$p.lwning. 'neuhRlIon, lind ClnelSene.., (llpprClltimaldy 45 to 75 eQnseeutive dQys) AU area.t
,dCllUfied u pro~iding. suil4hle 5pa\\.'r~nll habu~l for sl~hclld, con1ained 'o';U'jou~ form. of
in.qlr(:Rnl and liparbn ,(lVer nearby

-46·
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Dailey, I. H. and C.Z flalle)' t976 }for/us nurd \l~cMJllln Publi.s.lung Comp;my New
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lhre:uened aMmlJ ofCalifonul Illd IlSIinlllb.:~ Janwry ~~nlo, ('ahfonua,

COWllldin. L.M. v ClrtCI, Fe GoJet, and F: T
aC~"P .....ater hab,ta" of till: Ur~:ed States
SCfVice Washington. DC

LaRIX: 1979 Classili.:aliun of weltanW: llIMi
(fWSlODS·19flI) U.S. Fish .wi Wlli.llife

Do:Gannn, 1-1 C 19S0 C.1lif~ list of scit'r.tif.c :!J'Irl common rwnel. US Soil CQn'ervatinn
Service Da.,.,.. Ca!ifo:TJ:l

Faber, r M., E K..lJeo-, A Sands.~:ul D M MUS<')' 1989 TM ecology Qfrip:uillll bnhila.. of
lhe lOuthcm C;a!ifomll mas:a1 region A comnwnIly profil.. (USFWS BiolQgit:aJ Report
8S(121» Nauor-..1l Wed.artd, R~ch Ce:l.:er .... uhingtoll, DC

F1oli. G and I'L Re)'1IOld' 199-1 Callfomi~ s.1lrnnnid stream hJbit~t feston\tion manu;al.
Second edmon CaliforniJ Depanmcnt of Fish Jnd Game, lnlllru.1 FISheriCl Divisiun.
Sacra.mer,lo, CahfOIlUL

Hanultoll, K. 4tlC! E P 8trgerser.. 198-1 Metho<b to estima:e aqualie habibt ...lLl'iIIblcs
Colorado Cooptnti\'e Fishery Rese:udt Unit, Colorado Slate University, Fort Collins.

Hidcrn:lll, J Ed 1993 1M Jepso" Mom/a': l!lghcr PJanu of CI/ltJomla Univt:nity Qf
California Prua Bt'rlce~<')', C&liforrja
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