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St>ler.ted o::rt1of\s of t"e \'!'rtura River, Cal1forn1a were c'l(amincd 

dur1ng three c~nsec~tive s~mner-f311 ~ase flow period~ to dcte~ine t he 

fllctor~ lr1ri•Jencin3 tm: survival of juvenile stet:lh<!ad ~;11nb0w trnut 

(Salno salrdncrl q;1rdrer1). 

!lec:au~e of tne relJtively sr..all, heterogeneous sa lmonid populil­

tiun 1n Lh~ C•r,1tls S~ripgs ~tudy ~re1. LQ,OOO juvenlle ~tP.P l hrad were 

n~<;rl<ed and plented aur•ng 'he st;Jdy to help deternnne factors influtwc­

'"9 lhe survival of J~venile steel~eao: 11,000 in Jufie, 1976; 9.000 in 

Juno, 1977; Jnd 20,000 1n June , 197&. Survival estim~tPs and qrowth 

rate~ W~.:r!! obi.Jined b('t';~een ,une :;nd O.:tohe~·. 1976. 1,;77 . cltld 1<17R. 

Chanqts 1n th,.. qui!nt i ty and qua lity of juvenile steelhearl re;'lring habi­

tat wert> ol~<l recorded during the c.ourse of the study. 

Althuugh 11mlted by man-m3de ~1ter:1tions, juvenile sleelhi'M 

redr1ng h<'b1 t.,t in ~he Ventura River w;:s "ound to be productiv~. allowinv 

rapid gro··•th und~:r !u• ll'i:t-;all t!se flew conditions. The quantity and 

qui!llty of juven11e steelr.ea:J rea~ing habitat examin!!d rema1netl relative­

ly cor•S!;ln~ ~urir9 be !UJ:!.t;"-faJ1 perio::s of 1976 and 1977 (druuqht 

ye~rs), tut under~en: sign,•icant changes 'oll~wing heavy itooding dur­

ing U·e w1nter of 19;8. 

Survivai of p1a~t~d j~v~~il~ s~ee' nead between June and October 

averaged 20 percent . 5Jfvival cf ac:1imated ~lanted juvenile steelhead 

bct~een June and Gc!ober averc~e~ 32 perceo~ . Survival of wild steelhead 

and resident rainbo,.,. trou! !l~t~o>i!en J~.;ne a11d October aver11ged 28 percent. 
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Growth rates of pl anted juvenile steeltlead ranged from 1.66 em 

per month to 2.8 em per month, with the largest gains occurring during 

July and August. and the smallest during the fall. Planted juvenfle 

stcelhead growth was greater during the summer-fall period of 1978 (a 

flood year) than dur1ng the sane periods of 1976 and 1977 (drought 

years). though the n~ber of fis h observed dur1ng the spring period of 

1978 was less than the t~o previous years. Wild steelhead and resident 

ratnbOw trout grew at a slower ra te, averaging .95 em per month. 

Survival and growt~ rates were Influenced during th~ study by 

extreme drought and flood conditions that were exacerbated by ground­

water extractions which further lowered summer-f~ll surface flow, and 

cmergenc.y flood cor'ltrol act1v1t1es Which rar;lically .:~lterod natural chan­

ne1 morpho I ogy. 

Management reconrnendations f'or the maintenance und rehabilitation 

Of Lhl\: stee lhead popul ation in the Ventura River include the establish­

rnent of minimum flows through the control of surface diversions and 

groundw~ter extractions, e~ployment of less disruptive flood control n~a­

surPs, improvement of water quality in the lower river through the con­

trol of ~aste discharges to meet or exceed state and federal waste dis­

ch~rge requirements, and the development of a smolt rearing fac111ty to 

mitigate the loss of the historic spawning and rearing areas rendered in· 

accessible by the construction of dams and d1vers1ons. 
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liHROOUCT I ON 

Tile h1storica1 spawning range of steelhead rafnbow trout 

(Salmo gairdncri gairdneri) 1ncluded suitable coastal strea~s along 

the Pac tfi c Coast fron Alaska to the c:a 11forn1a-fo'.ex ico border, and 

possibly extended into Baja California {Hubbs, 1946; Sharova lov and 

Te~ft, 1954). lloydstun (1973} .-eported that the Ventura River is prob­

ably U1e southem:nost. stream currently supporting a steelhead run in 

most years. Tllere are also scattered report.-. of contemporary steelhe.td 

runs in streams further south when winter dnd :opring run-off is 5U(f1-

c1ent 'to allow upstream migrt~tion. Cooper (1976) and Swifl (1975a) 

have repnrterl ,,dult steelMad in tl1e Sant., Cl.,rn River and Mill1bu 

Creek (8 and 64 kilometers south of the Ven tu ra Ri ver) . The S11 nt11 

HargllrH.a R1ver·, which discharges to the oc~>.an 30 kilometers nor·th of 

the Cal ifornift-Mexico border, h~s also been reported lo suppor t a con­

tempo!'~ r•y run of steel hec1d {Swift. 1975b). 

Except for occasion~! slream checks by the Calfforn1~ Oepart­

n~nt of Fish end Ga~. there have been no systematic studies of the 

contemPOrary steelhead runs in southern California coastal streams. 

Consequently, little is known about the1r origin, c~sition, size, 

frequency, or tl~ing. 

Prior to 1948, the Vent~ra River was reported to be a highly 

productive trout and steelhead strean. w1th perennial surface flow oc­

curring along most of its length except during drought years. Although 

early data are lllck'ng, ft Is believed that a native resident rainbow 

trout population historically existed in the Ventura River along with a 



population of migratory steelhead. fry (1938) described the Ventura 

River as one of the few streams in soutnern California where trout 

could be taken as far down as the oce~n. and included the river in an 

;,ogler's list of "consistently good streams in sout.hel'O ta11fornfa•. 

Other early commentators (Chase, 1913; Chittenden. c. 1885) have rc· 

ported an abundance of catcha~le·sized rainhow :rout thruu9hout the 

year. 

Accounts of li!rge and consistent l'un~ of steelhead have also 

bct-n rPlatP<l by early observers (Combs , 1971: Fry, 1973; Henke, 1970; 

llubb), 1946; Kreider, 194S). Clanton aud Jarvi~ (1946) eHl1Mte!1 th:.t 

a rrt1n1mum average run of between 2,0011 and 2,500 adult s leelhead dn· 

nudlly entered Mat1llj,) C1·eeK , a tributary which they believed received 

50 per·{·enl of the adul t steelhead entering the Ventura River system. 

Si nc~ 1948, th~ trout illll..l s tee 1 head habitat of the m~1 n ~ tem of th~ 

Vcnlurd R·iver has been signi f1c;antly degrddt:: d and the river's ma,jor 

SPnWTl1ng trfbutar1t.!S have been rendered fnac.cess1ble to m1gratfng adult 

steelhead a!. a re!.ult of the contruction o~ dams. increased groundwal~,. 

~xtraction, streambed alte~at1ons, and pollutfun. The resident rainbow 

trout population In the ffiain stem of the river 1s confined durfng most 

years to a few shor-t reaches with adequate perennia I surface f1ow; the 

number of steelhe~d entering t~ river to spawn is estimated to be no 

more than one or t\10 hundred adults per ye~r. 

Despite man-nade modifications in the Ventura River basin, ang. 

lers st111 report taking resident rain~o~ trout and juvenile steelhead 

during the summer and fall. as well ~sa f~~ adult steelhead dur1ng the 

wfnter and spring steelhead angling season. l n recent years , consider· 

able fnterest has been expressed in the protection of the e~1st1ng f1sh-
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ery of t he Ventura RiVer and the rehabilitation of the steelhead fishery 

(California Dcpartnent of Water Resources, 1979; U.S. Water and Power 

Resources Service, 1980; Vent ura county Fish •nd Game Commission , 1973). 

ThP objective of this investiga:ion was to identify the factors 

inf luencing the survival of juvenile steelhead in the spawning and 

rearlnq habrtat r!!l:lilin inq accessible to adults Migrating In the Ventura 

River syst~. Partlcular attention was focused on the rearing hahit~t 

t:undllfon!> vrevailinq durrng the critical surrner-fall base flow periods 

in nrd~r to determine: 

the qu~ntity and IJI/illtty or the remaining juvenile 

s tee 1 hecid rearing habitat; 

l. the percentage of young of-tJle-.year steelheod ~<hir.h 

may be expected to ~IJrvive t,he cn tica l S llfl'lll~r-fall 

nasP now period~ ; 

:.1. t he gro1~ th rate of .1 uven11 e s tee 1 head dud ng the 

Sunrner-fall base fl ow periods. 

ln andft1on, sfgn' f icant environmental changes occurring throughout the 

year wer~ evaluated to determine their influence on the survival and 

growth of rearing juvenile steelhead. 

Accurate 1nfo~t1on ~bout t hese fe:tors should ai d in the man­

agement of the e~isting steelhead population of the Ventura River and 

provide information useful for aeveloping the fu l l potential of the re­

maining steelhead rearing habitat 1n the Ventyre River system. 

The Ventura River study began in J~ne, 1976 and concluded fn 

December, 1978, encom~ass1ng tnree complete summer-fall ~les. 
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DESCRIPTION OF VENTURA RIVER SYSTEM 

Ventura River and Tributaries 

n.e ventura River 1s the northerrrost Njor coastol stream 10 

southern Califomi.:l (Lantis. et ~I.. 1970). It d1Scharges to the Pa­

cific Ocean near the west end nf the City of San Buennventura, approx-

1l!liltP1y 97 kllOll'eters 11Urtt1 of Los Angeles and 48 kilometers south of 

~onto Bdrbara. The Ventura R1~er dra1na9e Is fanshaped, and covers 

approximately 586 square kilometers. Upl~nd portions of the watershed 

consist of ~teep nilrr'0\'1 CcHI}'On~. while the !Min stem of the river 1 ie$ 

in o rcle~tivcly broad valley. The main stem of the Ventura Rivtr orgi­

nates at tile Junct1on of Mclt il ija Creek and the North Fork of the Ven-

turn Hivcr and is approx fmate1y 25 kil¢meters long. It fluws in d 

sout herly dfrec:tiol'l, tenninati ng il'l a small est1wry whfch 1s subject to 

ti rl al ~ctiv1ty when not closed by a sand bar. The sand bar at the mouth 

of lhe estuary is regularly or-eached during tile soomer and fall as river 

flows back up behind the bar. During the winter months the sand bar re­

mains open continuously as tho? result of increased river flow. When 

full, the estuary covers approximately 1.5 surface hectares and has a 

depth ranging fro~ .6 to 2.4 Meters. 

The principal tnbutaries of t!le Ventura River iriC1ude the 

North fork of the Ventura River , l"ati liJa Creek. San Antonio Creek and 

Coyote Creek (U.S. Anny Corps of Engineers, 1971, 1973). Figure 1 shows 

the Ventura River basin with the rr.ajo-r :ributar1es of the Ventura River 

system. 
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The North For-k of the Ventura River originates in the headwaters 

of the basin and has a steep mountainous drainage which covers 41 square 

kilometers. The ~verage gradient of the North Fork of the Ventura River 

Is approxtrnately 87 meters per kilometer. The longest course of now 

is 8 kllo~:~eters . The North fork of the Ventura River joins Hati11jil 

Creek to form the llloJin stem of t:he Ventura R1ver approxiNtely 26 kilo­

meter~ upHrealll froro the river's :rovth. 

Milt111ja Creek originates in the north~est quadrant of the ~'sfn 

and drain~ approximately 1415 squan> kflon:eters ~ith an averaqe gradient 

or 38 meters per kilometer. M4tilija Cre~>k 1s fP.d by two lnr.lJOr tribu­

taries, the North For~ of ~t111ja Creek and Mur{ctt4 Creek. The long­

t!H cour~e of flow through this area is 25 ldlorneters, As noted above, 

M~t111Ju Creek jofns the North fork of the Ventvra l{iver to rorn1 the 

~~in stem nf the VP.nt~ra Ri ver. 

San Auton1o Crt!ek originates 1n Sen1or Canyon on the southerly 

slores of the Tapa Topa Mountains in the northeast quadrant of tho 

bdS 1n; i l has a drainage of 13~ square kilometers and an average gradl­

ent of approximately 11 n:eters per kilometer. Major tributaries to San 

Antonio Creel: include Gridley, Tllacher, Reeves , and Lion Creeks. The 

longest course of flow through this area is 18.'\ kiloa-eters. San Au­

ton1o Creek jotns the Ventura River 13 kil~ters upstream from the 

river's mouth in an area l:ne<oo,-n as Casitas Springs. 

Coyote Creek orsina!es on t~~ southern slopes of the Santa Ynez 

Mountains 1n the southwest ~uadrant of the basin; it has a drainage of 

106 square kilometers ano an average gradient of 49 meters per kilometer 

Santa Ana Creek is the principal tributary to Coyote Creek. The longest 

course of flow through this area l5 21 kilometers. Coyote Creek (now 
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dry nelow the Casitas Dam except for short periods following heavy local 

run-off or spi l1 age from the Casitas reservoir) Joins the Ventura Rf ver 

9.7 k1l~neters upstream from the river's mouth in an area kno~n as 

Foster Park. 

Prior to the development of extens1ve W4ter diversion and sto~ 

age fac111t les, the major tributaries of the Ventura Riv~~ wet~ acces­

sible to 111igntting steelnead and served as lite l)rfncipal spawntng and 

l"'t:orlng habitat in the river syster-. Today. only the nt1ddle reach of 

th~ ~in st em of the Ventura River and San Antonio Creek 3re acce~sihlc 

to ~te~lhead end provtdQ -.u1table sp~wning and r~artn~ hdbllot. 

Cl irrote and Rainfall 

Th~ climntc of the Ventura RivAr basin ir. ch~rac tertzed ~Y two 

d1~t1n~;.t seAsons; a cool, wet winter from November through April, and a 

dr,Y. worm s unrnor frnm M~y thi'Ollgh October' (Ba11ey, 1966). The majorley 

of t he pr·eci pi tat Hln falls 1u raIn and occurs from December tllrough M<lrcl') 

1n most years Wlt11 the t~nnual amount of precipitation varying widely 

from year to yeat•. The average annual rainfall for the basin also var­

ies considerably , ranging from 40 centimeters near the river's mouth at 

the Pacific Ocean to approxi~tely 102 centimeters in the mountainous 

areas of the basin. The average annual rainfall for t he entire basir1 is 

approxf~ately 56 centimeters. Snow is co~cn during the winter MOnths tn 

the higher elevations, but does not nonrally contribute s ignificantly to 

the annual stream r un-off (U.s. Arr~ Corps of Engineers , 1971). Ffgure 2 

shows annual rainfall totals for the years of tne study and long term 

annual averages for three locations in thE Ventura River basin (Ventura 

County Flood Control District, 1978). 
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Geology and ftydro 1 ogy 

The Ventura River bas1n fonns part of the Transvers~ ~ange of 

southern Cali fn rnia (Putnam, 1942) and ts characlerfzed by steep coastal 

munta 1 ns and narrow canyons which ccmverge to f01111 a compara tf vely broad, 

level central valley. The ratio of mountainous and foothill area to 

vc~lley area is greater than six to one. The crest of the mountains ll­

long thl" boulldury of the watershed co'll:lOnlyrises to over 1.524 meters , 

and in a few are~s rises to a he1ght of 1,828 ~eten. Much of the river 

~s1n lfes within lhe los Padres National Fo~est 

Approximately 85 percent of the area within the Ventur~ R1ver 

bas1n is cornposed of relatively impervious deposits (Turner, 197 1: U.S. 

1\rll\Y Corps ol Engineers, 1940 ). The exposed rock m.Jt~?riill is seul men­

tary ht origin and generally eas11y erodible. The IJrfmar.Y g~o·logfc for­

tll<1t1ons incJucJe wt!ll cemen ted and interbedded sandst ones, shales, and 

conglomerates whf ch Pl'\1duce little water except along joints vnd frac­

tures. The ~ lreamhed of the 1 ower two-th1 r·ds of the Ventura Rl ver widens 

to a t•elat1vely broad Plain composed of perv1ous materials which arc sub­

ject to high percolation. These materials consist of alluvial deposits 

of s1lt, sand , gravel. cob~les, and boulders common to southern Califor­

nia coastal streams. 

The ~in stem of the Vent ura River is c-assified as an interrup­

ted stream, nade uo of perennial reaches with Intervening intermittent 

reaches. Under present conditions. the Ven•ur! River maintains a peren­

nial surface flow from its headwaters to tne Robles Diversion Dam, a 

distance of appro~imately 10 kilow.~ters. The next 12.8 kilometers. f~ 

the Robles Diversion Dam to the confluence of San Antonio Creek Is fnter­

mittent, carrying a surface flow only for short perfods dur1ng and follow-
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ma,ior r4i n storms. The 3. 2 kilometers f'rom the confluence of San Antonfo 

Creek to roster Park mainta1ns a perennial surfa<.:e flow, w1th some des-

1ccat1on occurring in the Fo~ter Park area during drought years as a re­

'>Ult of trunicipa1 groundwar.er ertractfon. Surface flow in this reach of 

the r iver is made up of flows fra.o San Antonio Creek, l1ve Oak Acres 

Creek. several small springs, and rising groundwater. Of speci~l sig­

nificance is a geologic d1scontlnu1ty or natural obstruction in the Ven­

tur<t River alluvium in the vicintty ot Cas1tas Springs. This feature 

obstructs the sub-surface now in the Ventura River above the confluence 

of S<tn Antonio Creek causing groundwate,. to rise and now as a surface 

s Lream. Thl s ri sf ng groundwater contributes to thP perennf ill sur fact-

flow bolow the confluence of San Anton1o Creek (C4Sit~~ Munlcfpo1 Woter 

o·istric:l and Ci t.Y of San Bul!n~ventura, 1976). The low~r 9.6 kflometers 

of ti1P rivPr trom Foster Park to the Pacific: Ocean ~ho normolly main~ 

l4'lns a perennial su rhce flow (made up of the s,,me sources as th~ Casi­

t<lS Spr1 O!JS reach), but 1 s auorrented by the di sch~rge from the O~k View 

Sanitary District's sewage treatment plant. 

Vegetation 

Chaparral is the do~1nant plant c~nity of the mountainous por­

tions of the Ventura River basin. At the highest elevatfons which fonm 

the hydrograph1c bouodary of :he basin, the chaparral community 1s bor­

dered by a coniferous forest. The ~lant commun1ttes found at lower ele­

vations fn the bas1n Include southern oak woodland, riparian ~.-oodland, 

coastal sage scrub, coastal str3nd, and coastal fresh and saltwater marsh_ 

The cOtllposition of the riparian plant coJllllun1ty varies with tile stream 

alt1tude and grad1ent. Large tree species, such as Black cottonwood 

(Populus trichocarpa), Cal i fornia sycamore (Platanus racemosa), and White 



ald~r (Al nus rhomblfo l1a) predominate in the higher stream elevat1ons, 

whfle $hrub-like species such ~s Uillow (Salix~. ) are dominant at the 

lower elevat1ons where periodic flooding inhibits the establishment of 

~ture tree species. There Is also an extensive littoral and lotte 

rl~nt community in the lo~r reaches of the Ventura River from the con· 

tluence of San Antonio Cree~ to the P~cific Ocean. 

Man-Hade Features 

Tht! Ventura R1ver bisec~s several unfncoriloraled c01111Unlt1t!!> dS 

WPII as the tity of San Bvennventura. These areas have c~pcrfcnccd ra ­

pid expansion )fnce 1946 (Bjelland, 1951; Le Resche, 1951; Reith, 1962). 

The eHab11shriJPnt And orowth or these cormrun1t1es Ms resulted In $19· 

nifi c&nt modificetion of the Ventvra River (l:!ro~mc. 1974: Thoma!: Stetson 

C1vl1 and ConsulLlr1Q EnGi neers, £r1c., 1964) . 

The development of water SIIJlPly systems fn the Vcntur~ River bo­

~in have had the 1110St significant impacts on tile fishery resources of 

th~ Ventura system. Principal water development fac111 ~1es Inc l ude Ma­

tilija Oam on Matilija treek (completed in 1948): Robles 01vers1on Dam 

on the main stem of the Ventura River (completed in 1958) ; Cas1tas Dam 
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on Coyote Creek (completed in 1958); and th~ foster Park 01versfon on the 

lower main stem of the Ventura ~iver (completed in 1906). In addition 

to these facil1ties, there are a number of private and municipal wells 

which draw on the Ventura River aquifer. These facilities have had an 

impa~t on fishery resources in the Ven~ura River system by: a) reducing 

the magnitude and duration of peak discharges; b) reducing the duration 

and magnitude of between-sto~- flows; c) increasing the e~tent and dura­

tion of desiccation of stream sect ions; and d) blocking or 1nhlb lt1ng the 



the passage of adult steelhead to historically il!lPortant. spawnfng and 

rearing habitat in the river's ~jor tributaries. 

The construction of anrunicinal se .. -age treatment plant, ;Jlong 

~1th lnd1v1dua1 Industrial discharges and the installation of domestfc 

septic systems below Foster Park have also contributed to the degrada­

tion of water quality in the lower main stem of the Ventur~ River. Ag­

t·1cu1tura1 developments and urbi!nization have also constituted signifl· 

C4"' non-point sour<:es or pollution In the lower river system (Winters. 

1971 ) 

Urbanililt1on 1n the Ventura River basin h~s also led to the con­

~lruction of flood control fllcilit1es-on~r1odic channel rodiflc11tfons 

after ~Jnr floods to protect private property and pub1! c facilities. 

Urban cncroochmcnt into t t1e flood plain and the subsequent development 

of flood control f4ci11ties and maintenance procedures has resulted in 

the cnnt1nued d1srupt1on of the natur.,l rive!" morphology and associated 

pl anl C011TI1\Jnit\es. which const1tute crit1cal el~11ents of the fish habftat 

1n tile Ventura R1ver basin. 
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D~SCRJPTJOH OF CASI~A.S SPRINGS STUDY AREA 

A section of the Ventura River below the confluence or San 

Antonio Creek near the comnunity of Casitas Springs W4S selected for 

stu<Ut because it retains perenn1al surface flow of high qualit,y and Is 

believed to provide the principal spawning dlld rearing habitat remaining 

:'lcctss1ble to steel head in the Ventura River syHem. Studies were con­

du~ted in this 4rca to deternine survival, Qrowth r3te~. ~nd populotinn 

densities. F1gure 3 shows th4> channel conl1gurutton of the CD-;ft~s 

Spring~ study area. 

Pert:rmicsl ~urface no•t~ in the t:~sit;;)~ Springs re.:sr:h or th~ Ven­

turo Rivnr pers1sts even in ctrou!.)ht year~ 11:; c resul ~or c1 naturilt Qll­

structton in the 1"1Yer's all uvium near the c.:onfluence or San flntunio 

Crerk. Th1~ hYdrolog'ic discontinu ity causes groundwater to r1se, ther-e­

uy augmenting surface now in yea'r'S of average or above average run-off 

and ensuriny base flow dul·ing years of below average run-off. The upper 

end of the studY drea was delimited by this rising groudwater; the lower 

end of the study area was delit~ited by the City of San Buena ventura's 

surface diversion at Foster Park. The length of the study area varied 

during the course of the s•udy tn response to rainfall and run-off as 

discussed below. 

Base flows immediately above and below the Ci~ of San Buenaven­

tura's Foster Park diversion are ~ubstantially reduced during most years 

as a result of surface water diversions and the operation of the mun1c1-

pal wells t~~~nediately upstream of the surface diversion by the City of San 

Buenaventura . A S!llilll ~ub-surface flow usually passes around the ustcrn 



Fi qure 3. Cas 1 tas Springs Study Area. 

• 
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e1lcl of the City of San Buenavent.ura ' s submerged d1version dam, even during 

drought year&. and re-surfaces seve1"a1 hundred meters downstream whore 1t 

1s augmented by the d1scharge from the Oa~ View Sanita~ D1str1ct's sew­

age treatmenl plant. 

The 'tream channel through the study area fs sl!t 1n a relatfvcly 

w1de alluvium filled flood plain which is subject to rap1d channel mud1-

ficat1on iiS a result of periodic flocdlng. Following htgh flo·lf':, the 

base sur face flow occupies one or more channels and is characteri l ed by 

a typical pool riffle continuum found in low gradient strcnmr. . The ~tream 

substrate is c.omposed prt~dominantly of cobbles ancJ rock.s lnlcnuucd wfth 

lesser ilniOunts or sand drld gravel materia l s . 

The ripari11n vegetatlon In the study .l~a is 1114de up pr1m~rf1y uf 

11 Vilriccy of w111ows dnd shrub-11ke species. fhere is also a stgn1ficant 

Sttllld of n111ture r.ntt.onwood and sycamore trees at the northern end of the 

::tuciy ~rea near the confluence of San Antonio Creek. The lfttor01l and 

lot'lc vege tation in the study 11rea is typical of spring fed streams. 

w1 th Watercre~s ( Ro rf ppa nas turti um·aguat1cum) and Water veroni ca 

(Veronica anagallfs·aQuatica) accounting for the maJority of cover in this 

reach of t he rivel". Tabl e 1 presents a 11st of the domi nant SIJ!I'Iner 

r1parian and lotic vegetation associated wit~ the Ventura Rfver in the 

study area. 

T~e phys1cal. hydrological, and botantical characteristics of 

this reach of t he Ventura River cor.bine to form one of the few areas in 

the lower river which still provides suitable juvenile steelhead habitat 

throughout the year 



Table 1. Dom1nant summer Riparian and Lotic Plant Species at casitas 
Springs Study Area. 

Sc1 ent 1 f1 c flame 

Veronica anagall1s-aquatica 

C1tuta douolas ii 

£1or1ppa nasturlium-aguaticlllll 

Artemisia ~ouglaslana 

Urt 1 ca ho 1 osen te4 

~ru~ er.J!)rostfs 

Phraqmi tcs !,!!Stt·a] t s 

Xllnth1Uin stru111clrium canadense 

Hetcrothcco grad1 f1 ora 

Plantago 1nnceolata 

Foen1culum vulg11rc 

Salix las1andra 

Povulus trichocarpa 

Plantanus racemose 

Alnus rhomb1folia 

Typha latifolia 

Dominant Genera of Algae 

Enteromorpha spp. 

Chara spp. 

Cladophor.s !22.· 

~hfzoclon1um spp, 

Co."'lTIDn N~ me 

Water Veronk;, 

Water t!emlock 

Watercress 

l'ugwort 

Sting tng Nettle 

Umbrella Sedge 

COIIIIIOI'l Reed 

Cockl ebur 

Telegr nph Weed 

E~gl1Sli Planti~n 

Sweet fenrtel 

Pacific W111 ow 

Black Cottonwood 

Ca11fornia Sycamore 

White Alder 

cattai 1 

Zygrrema spp. 

16 



METHODS 

Initially, a general reconnaissance of the ma1n ste~ of the Ventura River 

was made to identify areas w~~re channel morphology, flow leve ls, and 

strea~ cover appeared ~de~uate to provide suitable hab1tat for juvenile 

steelheod Sections of the Ventut'il ;(1ver .,.~re then seli!Cted for further 

1nve~tigalion. 

Habitat tharacteristic~ 

The phy:. icol, hydrological. and botllnica1 r.:haractPrfstic~ or the 

C.)'>1t~<; SPI'1ngs study area were ex<un1ned in Jum: <tnJ October of 1976. 

11J77. nnd 19711. 'rhe stud.)' ar·ea was surveyed to deteru11 11 e tile clrnount .wd 

crutl l lty of 11virtfl ~poce availabl e to juvenile steelhead frorn late spr1 ng 

thrnu!)h the rol lnwing fall of each year. 

Physical features ex.amined included length of the reol"'1ng al"'eol , 

number of pools ~nd r1ffles, flow level, and lhe amount and t.ype of plant 

covc1·. Water quality characteristics examined Included temperature range, 

dissolved Oll.)lgen, pll, chloride, orthopnosohate, nitrate nitrogen , a111110nfa 

nitrogen, nitrate, total dissolved sol ids, and total hardness.• 

Periodic inspections were mad~ of the upper river above the study 

ill"'ea, San Antonio Creek, and the lower river ~nd estuary to assess the 

physical cond1t1ons of these areas durfog the course of the study. A 

special assessnent of i~pacts of the l9i8 floods and related flood con­

trol activities on the study ~rea was also wade, 

*All water quality tests were made us1ng standQrd methods (Amer ican Pub­
HcHcalthAssocfation. 1971 ). 



Bioassays 

To determine the relativE water quality of two sections of the 

Ventur~ River, three 96-hour bioa5s~ys wer~ conducted in the Cas1t~s 

Springs study area and 1n the lower river below the Oak V1ew Sanftary 

01str1ct' s sewaqe treatmEnt plant dJring the fall of 1977 . These lests 

co1nc1oJed with tt>e l owest flo·,. ooserved 1n the river during the study. 

Stredm flow in the study area was reduced to .n06 c~ 1n Oece:ber, ]g/7 . 

1111!1ed1ately before the onset or the winter r~ins. OUr1ng the Surmt!r 
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and fall peri ods of 1977 , the discharge from the Oak View Sanft4t'Y 01s­

lrlct' s sewage treatment plMt constituted the primary souree of b<I!Oc 

flow in t~e lower river between the plant and the ocean, D di~t~nce of 

7.2 ldlumetl~rs. Sewage treatment at the Oak Vie~o~ SiJnltary Ob;trict's 

fnc111ty consists of barr11inution, Pl'1nl<lf:Y St!d1mentation. b1nf11tration. 

11ctivotcd sludge, secondat·Y clarification, and chlor-inatiun/dechlol" l na­

t1un. The disdu1rge from the Oak View Sani tary Oist1rct's sewage trellt­

ment plant averaged . 0452 ems during tl11 s period (Cali furnia Reg1ona 1 

Water Quality Contrnl Board, Los Angeles Region, l97g). 

Juvenile resident ra1rlbow trout with a mean length of 8 =were 

used as test organisms in the bioassys. Fifty fish were provided for 

each bioassy by the california Departlent of Ffsh and Game from the State 

~atcht~ at Fillnore, california. Ten trout were placed 1n one gal lon 

perforated translucent plastic live cages. The 11ve cages were anchored 

in well oxygenated riffle water and sheltered from the ma1n current. A 

total of four stations were established: one in the Casitas Springs study 

area, and three 1n the lower river, 7.2, ~.8, and .4 ~ilometers upstream 

the river's mouth at the Pacfffc Ocean. 
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'~"ter qual l ty c:har-actet•isties examined during the bioass_ys In­

cluded temperature, pH, dissolved oxygen, total residual chlorine, chlor· 

ide, ~rthophosphate, nitrate nitrogen, ammon;a nilrOgen , nitrate, and 

chromate. Hnch and La Motte field test k.it.s were used for all analyses 

except dissolved oxygen which was analyzed using the Winlcter roetllod with 

the ~zfde mod1flc:atlon. 

Steelhead Planting 

The Ventura River bel cw the Robles Diversion Dam supports ~ 

heteruoencous salmon1d population cons 1st lng of migratory steelhedd 4nd 

resfdent ra1nbow trout (Tippe~s, 1979). The population of Iori ld Juven11t 

steelhcnd was not determined prior to tne initiation of tht ~tudy but 

W,1$ believed to be relat1vely ,!lnloll. lo t"aC11 itble the dSSCSSI!Itlrll Of 

murtlllfty Md ')rowth rates of Juvenile st.eelhe11rl, the existing snlmnrdd 

populat 'ion was augmented by planting a total of 40 , 0Clu juvenilt! stculha~d 

in tllil Ca~Has S~ri ngs study area: 11,000 ln 1976; 9,000 in 1977; ..1nd 

20,000 1n 1978. 

The 11111jor1 ty of tlte planted steel head were obtained frorn the Mad 

River Hatchery . However , due to a late adult run at the Mad River Hatch­

ery in 1977, eggs were transported fn the eyed stage from the Had River 

facility to the f1sh hatchery at Humboldt State University where slightly 

warr.er incubating temperatures st.ortene~ the ~atching tfne , producfng 

ffsh of nearly the sa~e length at the tir-e of the planting as the fish 

planted 1n 1976 and 1977. An acditional 2,000 juvenile steelhead were 

provided by the Humboldt State Lniversity Fish Hatc~ery 1n 1977. 

All steelhead were planted during the last week of June fn each 

year. At the time of planting, tne fish averaged 5.0, 4.5, and 4.7 em fork 
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length for 1976, 1977, and 1978 res-pectively. Each steelhead was marked 

for later 1dent1f1cat1on w1th a comp7ete dorsal fin cl ip. The stee1head 

were anethet1zed w1th tricaine n~thane sulfonate for edse of handling. A~ 

attempt was ~1dc 1n1t1al1y to rencve the adipose fin, but because of the 

se~11 fin size and tne potenti~l for ra~id fin regeneration, this procedure 

wu ilhan<lohed. Fish .,.·ere allowed :o acc1 lrr,~te ror one week to11owin!) the 

markfog hefofe being transported to tne Ventur~ ~1ver. 

The stee1htlad were flown fron H:r..boldt County to Ventura Cuunt,y 

~ th~ Ca11rornia Department of Fish and Came and tran~ported hy truck 

to the re;~rfng area 1n ,,.~rated container~ by personnel from the StGle 

F1stl lld lCIIery al fillmore. The juvenile steelhead were evenly distribu­

ted throvghout the stuciY area. Observed planting nKlrlallt.y w11: insign1-

fit:ant 'In 197b ;~n;J 1~77. but iHI unusua lly wnm dny 3nrl ~bove normal water 

temper·atu,.e rt!sulled i n the loss of ap11roxiuldtely 1,000 of tho 20,000 

j uvenil e steelhead 1n 1978. 

At n() time dlJring the study were there any fillls or other obsta­

cl es Wil1 Ch 1 ntl1ll1 ted l ite free movement of Juvenile stee 1 head to any sec­

tion uf the study at'ea, IIOWever, in 1976 and 1977 f1 sh movement beyond 

the stuqy area was impossible during the summer and fall per1ods due to 

the absence of surface flow irrnedia-tely above and below the stuqy area. 

During the s~r and fall periods of 1978 fish oove~nt was unrestricted 

below the study a,.ea , but restricted above the study area due to the loss 

of adequate late s~r surface flow. ~over.ent. however, was possible 

1nto low~r San Antonio Creek duftng the sunmer and fall periods, though 

it was probably mini.ral beca11se of the laclt of favorable pool and riffle 

depths and suitable cover. 



Population Surve.rs 

Juvenile saln~n1ds were collected in December, 1976 and t~rough­

out tht> ~urrmer and fall periods of 1977 and 1978 1n the Casitas Springs 

slucly area by electrofishing, usin1 _, Smith-Root Type li t model and a 

Coffelt gaso11ne powered model QEG 300. Block nets were placed at the 

upper and lower ends of the strear. section befny Sd~pled to PrOhfbft es­

~apement. The two pas~ removal method de~cribed by Seber and lc Cren 

(lq67) ~~s used to estl~te populations. Fish were collected , counted. 

measured, and periodically weighed tor standing crop estimates. 
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Wild steelhec~<.l and resident rainbow trout were assumed to or.cupy 

11 territory comp,,Nble in size to that occupied by the planted stcelhc:dd 

of slm'ililr lenytll. Bcc11use of the heterogene ity of tile w1ld s~ lmont<l 

populatton and the d1fflculty in distitJguls hi ng bebreen migr8tory steel­

head and resident rainbo1~ trout. only f1sh collected w1th a cl fpped dor·sal 

fin were coun led as steel head for the purpose of this st11dy. Popu 1 at;fon 

estimates, however, 1ncluded a combination of planted steelhead and wild 

s teel hcad and resident rainbow trout. 



RESliLTS 

Surface Flows 

Ext~ drousht conditions existed throuqhout Cal1tornia during 

1976 and 1977 (Califernia Department of ~ater nesourtes, 1976; Office of 

the GoYernor, 1977) . Rainfall totals in the Ventura River basin during 

the~e years were between 13 and 48 percent below long tenn averages, thus 

Jli'OV1dlng an opportu'llt.Y to ~ssess t~e suitAbility or the t.ls1tas Spr1ngl> 

~t.u~ aron and other sections of the Ventura River 11s re11ring hobitllt fot 

juv~n11e steelhead under extreme low flow conditions. 

Surface flow within the study 11re11 between Jtme ,,nd October of 

19?6 ond 1977 we:; made liP ent1 rely of rtsil')g groundwater. no1t t~ns gr,d~ 

unl ly reduced dur'1n11 the surrrner end fall months 111 the lower reaches of 

the r>tudy al'ea t hrough the operation of municipal wells. 

In 1976, base flow in the study area was reduc~d from .147 ems 

in June to . 099 ems 1 n October, a 33 percent reduction. In 1977, the 

second consecutive drought year, base flow in the study area dropped 

more radically from .116 ems in June to .059 in October, a 49 percent 

reduction. Surface ~low r~asurements in December. 1977, immediately 

prior to the onset of winter rains showed a ba5e flow of .006 ces fn the 

study area, the lowest 'low observed during the study. Under these con­

ditions, riffles in the study area nearly disappeared. All major pools. 

however, renained except those at the lower end of the study area which 

were influenced by well pu~ing. Following the ~bno~lly high winter 

flow in 1978, base flow in the study area ranged from 2.54? ems tn June 

to .425 crus in October, an 83 percent reduction. 

22 
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S1za of Study Area 

The length of surface flow in the c~sitas Springs study area in 

1976 was reduced from 2.75 kilometers in June to 2.11 kilometers in 

0(.tOber, a reduction of 23 percent. 111 1977, the le111th or surrac:e now 
was reduced from 2. 79 kilometers in June to 1. 98 kilometers In October. 

a 29 percent reduction. 

In 1978. ~~ a result of s1gnff1c~ntly ~igher w1oter flow and a 

divided streem ch4nnel. the length of ::urface flow in ,June 1ncrPOJ<:nd to 

4 , 59 k 11o111eters, a 40 percent 1 ncl"'!ase over the 1 enqth of surfdce flow 

in June of 1976 and 1977. Because the upper groundWater basin remained 

full through lhe Sunaner ar\d fal1 of 1978 , the river ma lntafncd 11 contin­

UOU> surfncc f]Qw trom the confluence of Si!n Antonio Creek to the oce~n 

tor t ha remainder of the year. Figures 4 ~nd 5 show the base flow chnn­

ne'l conHgur~t10fr or trre casitas Sprtogs study clr~a ~for·e and after l ht! 

l!J/Il f loods. 

The 1 cngth of surfilc:e f1 ow in the stu!ly a rei! between .June ond Oc­

tober of 1978 remained constant. By co!11Par1son, the length of surface 

flow in October, 1976 and 1977 was 54 and 57 percent less than In October. 

1978. 

Pool and Riffle Changes 

Due to the lack of high winter flo~s, pool/ riffle ratfos and areas 

remained relatively constant f~~ June to October of 1976 and 1977. Pool/ 

rfffl~ ralios differed slightly bet~en these years as the continuiltion of 

the drought caused desfccatfon of surface flows to extend further upstream 

into the stu~y are& in \977. A total of 19 pools and 23 riffles and 17 

pools and 21 riff1e) rem<~ined in October of 1976 4nd 1977 respectively , 
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Figure 4. Casitas Spr1ngs Stuoy Area Channel Configuration 
Before Fl oods of 1978. 
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Figures. Casitas Springs Study Area Channel Configuration 
After Floods of 1978 
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compared to the 22 pools and 25 riffles wnich exi~ted 1n June of both 

years. 

Z6 

Although surface f low increased <Juring the winter of 1977, 1t was 

1nsufffc1ent to scour instream vegetation, other than algae, and result­

ed in no r,ubstrate movenent or cha~nel migration. ln 1Q78, high winter 

flow completely rearranged the pool/riffle make-up in the stud~ area. 

Surface flow WdS divided Into two channels for approx1~te1y .8 kilo­

meter s, then re-c~bined into a single channel at the lower end of the 

study area. The divided and rearranged channel confiquration produced 

37 riffles and 36 pools 1n 1978. the number of pools and rtrnes betweeu 

June and Octoh~>r 1978 rema.ined the sarTB. 

Although base surface flow ranged from a high of 2.547 cm~ 1n 

.June. 1'178 to" low of .005 c~ in October. 1977, the amo11nt of reur1ng 

.!:pace ov~iloble to jvvenile :teelhead during the sumer ~nd f~11 periods 

rt:ulil111ed re l t~t1ve 1 y constaut during the c:ourst of tht study. 

The mean ~~1 oth, depth. and area of the riffles ancl pools 1n the 

stuc.(y area durfng June and October, 1976, 1977, and 1978 are prescnttd 

tn Tables z and 3. The total rearing hab1tat available In the study area 

during June and October, 1976, 1977, and 1978 is presented In Table 4. 

Riffle Reductions 

The total surface aree of riffle5 in the study area was reduced 

between June and October, 1976, 1977, and 1978 by 17, 18, and Z9 percent 

respectively. Reductions in riffle area might have been expected to be 

greater in 1976 and 1977 than in 1978 due to the extreme drought condi­

t1ons which prevafled In the earlier years. However, the high late 

spring flo1~ which existed in 1978 caused a greater disparity between tho 

normal June flow level and the October flow level observed previously. 



~able 2. Mean Width, Depth, ar~ Area of Riffles at Cas1tas Springs 
SttJdy Area, 1976-1978. 
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Month/Year X Wi-dth (m) X Depth (m) X R1 ffle Area 
(Hectares) 

June 1976 6,4 .25 .049 

October 1976 S.B • 18 .041 

:C Reduction 9.0 28.0 lo.l 

June 1977 6.3 23 .04S 

October 1977 5.2 • l 0 .36 

%Reduction 17.0 57.0 20.0 

June 1978 11. 6 .33 .085 

October 1970 7.9 .25 .061 

:t Reduct1on 32.0 24.0 28.0 

l .June al l s. 1 .27 .60 

l October a 1 I 6.3 • 18 .046 

l% Reduction all 22.0 33.0 23.0 



Table 3. Me~n Width, Depth, and Area of Pools at Casitas Sprfngs 
StUdy Area, 1976- 1978. 

Honlh/Year X ~1 dth (m) X Depth (m) Y Pool Area 
(Hectares) 

June 1976 8.3 .85 .038 

October• 1976 5.8 .67 .034 

:( Rtduct1on 30.0 21.0 11.0 

June 1977 7.6 . 79 .035 

October 1977 4.6 .52 .027 

1 !Wduct1on 39.0 34.0 23.0 

June 1978 14.3 1.0 .069 

October 19713 10.7 . 88 .0!13 

'i. fledqct1 on 25.0 12.n 23.0 

l( ,June a 1l 10.0 .88 .Ot17 

X October all 7.0 .69 .038 

Y ',( Reducti(l rr al l 30.0 22.(1 19.0 

28 



29 

Table 4. Total Juveni l e Steelhead Rear1ng Habitat at Casitas Springs 
Stud.v Area, 1976-1978. (Hectares ) 

Month/Year Pools Rl ffles Both 

June 1976 .846 1.260 2.106 

Octo~r 1976 .740 1.050 l. 790 

S Rt:'duction 12.0 17.0 15.0 

June 1977 .773 l. 157 1 930 

October 1977 . 587 .947 l. !.34 

% kclluc:tion 24.0 18.0 21.0 

June 1978 2. 477 J. 14!1 5.622 

October 1977 1. 905 2.21B 4. 124 

t Reduct.ion 23.0 29.0 27.00 

X June a ll 1. 364 1.854 3.216 

X October a 11 1. 077 1. 404 '2. 48\ 

X$ 11educt1LJII all 21 . 0 24.0 23.0 
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Riffles were nerrower in 1976 and 1977 than in 1!178 because hfgh winter 

flow in 1976 temporari ly eliminated channel confini ng littoral vegetatfon. 

Between June and October , 1976 and 1977, riffle depths were reduced by 30 

and SO percent respectiv~?ly, The reduction in riffle width was nOminal, 

and not considered significant. Establisned littoral and riparian vege­

tation influenced base now width, but did not influence rtrfle depth. 

A marked decline in the utfl1ty of the rearing sp11ce with1n tlti! 

riffles of thr study drea occurred during the stn~er and fall periods or 
each year of the :turty. In 1976 and 1977 , riffles at the lower end of 

thl> stoey clrea becan·e choked with w~tercress and water hemlock. This 

veqet~tion phys1cally slowed stream rlnw velocities, occupied : pdce, nnd 

tlt;CUIIIU1dted sediment 1n tho l"irfles, redue1n'7 or el iminot fng r1ff1e 11Yfrlg 

Sfi!IC!!. 

In Hl78 , the volurtle and vel oci ty of flow tl1 rough r iffles was 

!)reater than the previous two yeHs. but the suitabilit,y of the rHnes 

fo1· rearing of juvenil~ sl~lheed was 11m1ted by their wide, shallow 

configuration end t he lack of littoral and riparian cover. A. number of 

r iffle areas ~~r~ over 30 ~ters long, w1th no readily accessible pools 

or instream cover. As a result, most riffles 1n the study area during 

the late su~r and fall periods of 1976, 1977, and 1978 ~~re more im­

portant as food production substrate than as occup1td rearing hab1tat. 

Pool Reductions 

The surface area of the oools in the study area was reduced be­

tween June and October of 1976, 1977, and 1978 by 12, 24, and 23 percent 

respectively. The 12 percent decrease in 1976 suggest s that the reduct1olt 

fn base flow level had relatively littl e effect on pool surface area. 
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In 1977 1 however, tn~ continued deoletion of t~e g~undwater table under­

l yfng the study area s1gn1ficantly reduced pool surfacP ~reas , Pdrt1cular­

ly in the lower reaches of the studY area. 

Reductions 1n pool depths during the su~r of 1976 and especial­

ly 1977 t~usert a los~ in ~ar1ng space ~1thln the pools of the stuQy area. 

In 1976, the mean pool depth d~pped fron .85 oeters to .67 meters, a 21 

percent reduct1on. In 1977, the rrean pool ~epthdi"'PPed fi"'III .79 meters to 

.S~ meters, ~ ~4 pPrcent reduction. Dur ing the summer and fall periods 

of 1976 and 1977. undercut banks were exposed and littoral veget~tion wa~ 

1solilted above the water line, eliminating 1t ar. a -.ourc~ of cover for 

rearing juvenile stee\head. The ta11 of pool s bec~me ~rgin~lly connnct­

ed wf lh riffle 11 rea!: :o that j uven 11 e s tee 1 head move111ent: i n to or through 

rHrll'ls Wc'lS highly ur111k~:ly. In June. 1979, strram rlow level s were a­

bove nunn11l base flow r.ondit1ons; consequerl tly , lhe 23 ~o~crccnt loss in 

tot~! streum surface area resulted in only ,, 12 rercent reduct.lon in 

flOOl depth t>y Octnber. 

Durtng Y!!.!rs of more nonal r31nta II ana run-off, reduction~ in 

pool nreas wou1d be less t han those observed in October , 1976, 1977, and 

1978. 

Figures 6 and 7 show sumcer base flow conditions 1n the Casi tas 

Springs $tudy area 1n June and July, 1976. 

Water Quality Characteris t ics 

Water quallty In the study area reMained within the lfnrits suit­

able for juvenile steelhead. At base flow, average concentrations of 

sel ected critical constituents did not change significantly dur1ng the 

duration of t he study. Turbfd1ty at base flow was negligibl e. Water 

qual1ty condit ions in the lower river below the Oak View Sanitar,y District's 
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Figure 6. Summer Base Flow Conditions at Casitas Springs StudY Area . 
June, 1 976. 
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Figure 7. Summer Base Flow COnditions at Casitas Springs Study Area. 
July, 1976. 



sewage treatment plant are discussed separately below under "B ioassys" . 

Average values fo r early SUi11ller and late fall water qua 11 ty factors 1n 

the study area are presented in Table S. 

7erperature Observations 

Water te~eratures in the study area '!¥ere rOoHored from June to 

October of 1976. 1977, 1978. Temperatures from the lo~er rtver below 
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thf' Oak V1ew Sanitary District' s sl!'o~age treatment plant were nho moni­

tored tu detennfne co~IP<Irable surrmer thel'lnoll su1tilb1 lily durong base flow 

fl .. l"10f1s. A sun111ary of water te:weratu'i"es In ~h~ :tudy Gn!a ~nd tile lowt:r 

river f~ presented In Tables 6 and 7 respettlvely. 

Durinq June thi'Ough October, water temperatures 1n the stucty area 

r~ng~d from 14.40 c to 25. S0 c, wf th an average daytime lerr~crdture of 

19.40 c, on clVerilge 11\aximum temperature of 20.5° c, and an dverogo mfnf­

IIIUOII l<.'IIIJ.Ierllture of 1(,, 1° c. Hlgh and low temperatures typically occurred 

for br1ef periods in the hte oftertooot1 and early morning respectively. 

Fxtendpd exposure to high afternoon temperatures was usually limited to 

three or less hours per day. Thennal stability 1n the study area was 

greatest dur1ng 1976 and 1977, when springs at the upper lfm1t of the 

study area constituted the entire flow through the stua~ area. Tempera­

tures 1n the late s~r and fall of 1976 and 1977 were less stable at the 

lower end of th! study area, h~ere stream volume and velocity were sfgn1-

ficantly reduced by municipal ~ell pu~ping. 

Following the winter flood flow of 1978, water ter;~peratures ex­

hibited greater diurnal fluctuation than in the two previous years. This 

fluctuation was largely due to the loss of riparian cover and the contri­

butions of ~urface flow originating fn the upper Ventura River and San 

Antonio Creek. These flows lacked the normal r1par1an cover as a result 
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TJble 5. Average Values for Summer and Fall Water Qu~l1ty at Casitas 
Spr1 ngs Study A tea, 1976-1978. (8 sampl es/month/const1 tl.lenl) 

Constitutent/Characteristic 

Temperature (•c) 

pit* 

01ssolved OXYgen (mg/1) 

Chlorine (mg/l) 

Chloride (mq/1) 

Phosphil te (P04) (1ng/l) 

l\t11uonh Nitrogen (mgtt) 

Nitrate Nitrogen (mg/1) 

N1trate (mg/1) 

TotAl Hardness (mg/1) 

C01tducl ivi ty (Mi cromhos/on) 

• pH di d not change 1~i thin the JOOnth. 

X June 

20.0 

7.7 

8. 2 

< . 1 

38.0 

<= 2.0 

-c: T.O 

~ 1.0 

< J.O 

430.0 

850.0 

Y October 

20.0 

8.0 

8.5 

<. 1 

43.0 

< 2.0 

<. 1.0 

< 1.0 

< 1.0 

450.0 

940.0 
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Table 6 A~erage Recorded Water Temperatures at Casitas Spr1ngs Study 
Area, June-October. 1976-1978. ( 0 C) * 

Month/Year X High Range 

June 1976 18.9 20.5 17. 2 16.1-21.7 

July 1976 19.4 21.7 17.2 16. 1-25.0 

August 1976 20,0 21.1 18. 0 16.1-23.9 

Sept""'ber 1976 19.4 21.7 17.2 16.1-25.6 

October 1976 20.0 21.7 11 .a 16.1-23.9 

June 1<1?7 18.3 20.5 17.0 1!i.6-22.8 

July 1977 18. 9 21. I 17 .a 16. 1-2:!.9 

August 1977 19.4 21.7 J 7. z 15.6-ZS.O 

ScptNnber ) IJ77 18.9 21. 1 17 .2 )(j, 1-25.0 

Octuber 1977 19.4 21.7 17.2 15.0-23.9 

Ju11e 1978 19.4 22.8 16. I 15.0-25.6 

July 1978 19.4 22.8 16. 1 Hi.6-25.6 

AUIJU~t 1978 20.0 22.8 16.7 16.1-24.4 

Septenber t 978 19.4 21.7 16.7 13.9-22.8 

October 1978 19.4 22.2 16.7 14. 4-23.9 

June 1976-1978 18.9 21.1 17.2 15.0-25.6 

July 1976-1978 19.4 20.5 17.2 15.6-25.6 

August 1976-1978 19.4 22.2 17.2 15.6-25.0 

September 1976-1978 19.~ 21.7 16.7 13.9-25.0 

October 1976-197e 19.4 22.2 16.7 14.4-23.9 

*Ten recordings/month, rr.aximllrn-lllil1imum thermometer. 



Table 7. Average Recorded Water Temperat ures at Stations .a and 4.8 Kil~eters above Ventura River Mouth. 
June-October 1977- 78. (°C)* 

Kilometers Above Mouth No nth/Year X Low Range 

.8 Juoe 1977 19. 4 ZO.!i 18.3 16. l- 22.2 

.o July 1977 19.4 ?0.5 10.3 16.7-22.2 

.0 August 1977 20.0 21.1 18.9 16.7-22.8 

.a September 1977 19.4 ZO.IJ 17.8 15.0-21.7 

.0 October 1977 lB. 9 20.0 16.7 13.9-Zl.l 

. u June 1978 l B. 9 20 .0 17 .a 15.0-24.4 

.0 July 1978 20.0 21. 1 18.9 16. 1- 24.'1 

.o August 1978 19.4 20.5 18.3 16.1- 24.4 

.0 September 1978 18.3 19. 4 17 .2 13.9- 24.4 

.a October 1978 18.3 18.3 17.8 14.4-22.2 

4.8 June 1977 20.5 22.2 18.9 18.9--22.2 

4.8 July 1977 21.7 22.8 20.0 18.3-23.3 

4.a August 1977 22.2 23.3 20.6 18.9-23. 9 
...., 
" 



Table 7 (continued) 

4.8 Septellber 1977 20.5 22.8 l7 .8 17.8-23.9 

4. 8 October 1977 20.0 22.6 18.3 17.2-24.4 

4.8 June 1978 18.9 20.5 17.2 16.1-25.0 

4.8 July 1978 20.0 21.1 18.9 16.7-25.0 

4. 8 August 1978 20.0 20.5 18.9 16.7-24.4 

4.8 September 197S 1 B. 9 19.4 18.3 16.1-23.3 

4.8 October 1978 l B. 9 20.0 l7. 2 13.3-20. 6 

.. fM rr.coru1ngs/IIIOnth, nmxi1uum-1o1n1mU1n ·ther~nometer. 



39 

of t1eavy fl ood1 ng and \~ere exposed to higher ambient air temperatures be­

cause of their origin and passage through an area subject to higher aver­

age sunmer teq3eratures. The level of surface flo~o~ In the sludy area was 

not s1gn1f1cantlY redu{ed by municipal well operations in 1978, but the 

loss of riparian cover resulted in higher average temperatures dur ing the 

Sllr11!!J and sunmer per~ ods. 

Population 0Dservatinns 

The dens1ty or lt1e w11 d stee I headfres i dent roi nbow tmut populiltion 

i n the Ventura River belrM the RCI~les Dive·,.sloll was unknown at the outset. 

Of tl1e study. ln June, 1976 . the total living -.pace cW;)l\llble I n the 

study nre., WilS ?. 11 hectares. Dur ln<J the l a~t week of June, \1)711. 11 .ooa 
marked .Juvenile stcelheao wer e aclde(l to the Wi ld sal monl d puJ)ul atiun::. 

F<1l l llOJ'IU iclt1on estiHia l t!S were not made un t i l ea r ly Oecembe1· , 197G , when 

cl cctl"ofi~hlng equi pment became avaflabl e, The December salmon id popul a 

~1ons in Llle stud,y area were estimat ed a t. 1 . 108 marlc ed steelhead and 943 

w11 d st eel heao ~nd re$idenl rainbow trout , for~ total re11ring popul ation 

of 2 , 051. The living space inti~ study area 1n December, 1976, had been 

reduced to 1. 71 hectues, a reduction of 19 percent. The total salrnonfd 

population dens1ty 1n OeceFber, 1976, was estimated at 1,200 per surface 

hectare of rearing space ir the study area. 

In July, 1977, following the planting of g,ooo Nrked juven11 e 

steelhead,the planted stee1 head and wile s~lmonid populations i n the 

study area ~ere esti~ted ot 5,409 and 3,458 respectively, for a tota l 

rearing population of 8,867_ In July, 1977, the tDtal l i vi ng space a­

vai lable in the study area was 1.37 hectares. The total salmonid popula­

tion density In July, 1977. was esti~ted Jt 4,742 per surface hect are 



of rearing ~p~ce in the studY area. The October salmonid populations 1n 

the study area were estimated at 1,294 marked steelhearl and 666 wfld 

salmonids, for a total rearing population of 1,950. The living spac~ 

~0 

In the study area in December, 1977 was reduced to 1. 53 hectares, are­

duction Of 19 percent. The total salmonid populat1on den~lty in October, 

l9T/ was est1r.oilted at 1 ,281 per surface l)ectare of rearing space 1n the 

study .trea . 

In July, 1978. following the planting of 20.000 ~r~~d Juvenile 

stcelhead, the planted steelhead 4nd wi ld s~l~1d population •n the 

studY area was estimated at 12,775 and 532 respectively, ror a total 

rearing populat1on Of 13,307. !n July. 1978, the total 1 iv1ng ~PCICP 1n 

thr!' ~tuctv arc11 was 5.45 hectares. Doe to the r.ontfnuous surface flnwr. 

above nnd L>elow the ~tuey ~reil , em1grat1or1 beyond the study area was 

possible, m~klng add1t!or,al l iving space ava11~ble to planted stcelhead 

an<l w1 1c:J sol nXlnids. The tota l sa1 rooni d population density 111 July , 1970 

was estimilted at 2,441 per surface hect.~re of rearing space in the study 

ared. The October, 1978 salnt>ni d f.IDpullltions in the stuclv area wore esti­

mated at 5,616 marked steel head and 423 wild salntlnids, for a total rear­

ing popul~t1on of 6,039. The livin~ space 1n the stuqy area in October, 

1978 was reduced to 4.12 hectares, a reduction of 27 percent. Tho total 

salmon1d population density in October, 1977 was estimated at 1,466 per 

surface hectare of rearing sp~ce i~ t he study area. Tables 8 and 9 pre­

sent population estimates of planted and wild salmon1ds 1n the Casitas 

Springs study area between Dece~~r. 1976 ijnd October, 1978. 

Pldnted juvenile steelhead made up the majority of all salmonids 

in the studY area surveyed bet~~en June and October, 1976, 1977, and 1978 

A tota1 of 12 marked holdover fish from the 1976 planting were captured 



Table 6. Population Estimates of Planted Juvenile Steelhead and Ulld Juvenile Steelhead/Rainbow Trout at 
Casitas Sptings Stud.y Area, 1976-1978. 

Mnnth/Year 

December )1176 

July 1977 

.July 1977 

July 1977 

October 1977 

October 1977 

October 1977 

July 1978 

July 1978 

July 1978 

October 197 8 

Section of 
Study Area 

Middle 

Upper 

Middle 

Lcwer 

Upl)cr 

Middle 

Lower 

Upper 

Middle 

Lower 

Upper 

Area Shocked 
(Hectares) 

.060 

.n40 

• D<t4 

.031 

.038 

.047 

.034 

.Ol3 

.037 

.036 

.035 

Est filiate 

96 

Z6Z 

167 

99 

-4(1 

711 

zo 
91 

67 

87 

72 

95 Percent 
Confidence 
I nterva 1 

65-127 

244-280 

145-189 

90-108 

40-52 

61-97 

21-31 

91-103 

62-72 

78-96 

q]-97 

Equf va 1 ent 
Per Hectare 

l > 198 

6.605 

3,786 

3,178 

1.208 

1,698 

733 

2,960 

1,799 

2,417 

2,068 

... -
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Table 9. Summer ~nd Fall Population Estimates for Planted Juvenile Steelhead and Wild Steelhead/Rainbow 
Troul at Casitas Springs Study A~a. 1976-1978. 

Month/VI!ar 

July 1976 

December 1976 "';, 

July 1976 

Oeoem be r 1977 ~~~ 

July 19713 

October 1978 

Population Estimate 
For Study A1'eil 

11 ,ooo• 
2,051 

8,867 

1,960 

13,307 

6,039 

95 Percent 
Confidence 
lnterva1 

1,302-2,800 

8,005-9,729 

1,600-2,320 

12,956-13 ,6.58 

4,94.3-7 ,135 

Total Area 
(Hecta-res) 

2.04 

1.71 

1.87 

1.53 

s. ~5 
4. 12 

Percent 
Planted 

54 

61 

66 

96 

93 

•Ro data for wild satmonid population; acclimation raortal1ty of planted steeihead unknown. 
••Fa ll flow cond1tfons prevailed 1nto December of these years. 

Percent IIi hi 

46 

39 

34 

4 

7 
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in the study area t>etween 11ay and October of 1977, In 1978, only one 

holdover flsn from the 1977 planting was captured In the study area. 

These fish , therefore d1d not contribute significa"tly to the rearfn9 

populdlions of subsequent years. The presence of greater numbers of o• 
wild s.11monlds 1n 1977 than in 1976sug:gesH that some spawninq of either 

steelhe&d or ma'ure resident rainbow trout h~d otcurred despite the ex­

trPMely low flow conditions which prevailed during the winter 3nd ~pring 

pt'r tods of 1977. In I 978, following heavy w1 nter and spr·1ng run-off . 

chcmges inthc pre-existingMturdl strea-n morphology ond instream flood 

control activities either phYsically destroyed redds or caused he4vy 

deposits of silt to .)CCU!llula te over spawr11ng areas. Th1s t·esulted fn 

smaller nutnbers of young-of-the-yeM' will! st~elhead lind resident Nfnbow 

ti"()Ut t.hlln mf!)ht have been expected given the hig/'ler than ave rage surfac& 

flows. However , standing crop estimates in t he spring nnd fall of 1978 · 

wore higher thlltt either 1976 or 1977. 

The population f1 uctuations observed in t he study area durfncJ the 

stu~ refl~ct the ~ffects of ~~consecutive drought years followed by a 

flood year. During years of average l'afnfall and run-off. It can be ex­

pected that early s~r and late fall pooulations of salmon1ds, fnclud-

111!1 juvenile steelhead, would be greater than those observed during the 

study. SumMer and za11 stan~ing crop estimates for planted steelhead and 

wild salmonids are preseryted in Table iO. 

Growth Est1nates 

lhe growth rate of planted juvenile steelhead varied as habitat 

conditions chan.ll~ - Dur1ng 1976 and 1977, sunret· rearing cond1t1ons, in­

cluding available space, were nearly ident1ca1. 



Table 10. Standing Crop Estimates of Planted Juvenile SteelhcDd und 
Wild Juven11e Stee1head/Rainbow Trout at Cas1tas Spr1ngs 
Study Area, 1976- 1978. (kilogr~s per hectare) 
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Date Planted % Total W11d % Total 

June 1976 7.33 

D!cernbcr 197 6 35.25 43 47 33 57 

June 1977 6.5Z 

October I '117 39.50 61 25./1 39 

June 1978 4. 98 

October 1978 ltl5.33 91 10.98 9 



In 1976, the pl anted steelhead grew from 5.0 to 10.8 em between 

July 1 i>nrl October 15, fol" an average growth of 1.66 em per month. The 

greatest growth gains were made during July and Augvst. while the slow­

esl growth gains occurred dur1ng the fall . In 1977, the planted steel­

head grew from 4 .5 to ll.l ~between July 1 and October 15, ror an av­

erage qrowlh of 1. 91 or. per month. The greatest growth gains were liQilln 

m.1de 1n July and August, whtle the slowest growth gains occurred durlrnJ 

the fall 
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In 1978, fo11ow1n!l a series of heavy winter flood~. the streilm 

RlDrphology of the study ~rea changed s1gn1f1cantly. As previously 1ndi­

cated, riparian and in:tream vegetation was removed ~s a rP.SIJlt or the 

hi!lh flows Mel 1nstream flood control activities. Surface flow w~ !\ 2.547 

c:m~ when the steelhead ~o,oere pl ijntetJ, or nineteen times !)reater than Ute 

flow at lhe time of the two prev ious plantings. Plant.ed jvvenile s t eer­

hNcl grl'w r'rom 4./ to 14.4 em bY Oct ober 15, for dn average growth of 2. B 

em per month. A~ in 1976 . the most rapid growth occurred dUI'fl'lg July ~nd 

August, while t he slowest growth gains occurred during the fall. 

The mean fork lengths of planted steelhea<l dur1ng the sun111er and 

late fall of 1976, 1977, dnd 1978 ere presented in Table 11 . 

Summer and fall surface flew during 1976 and 1977 were comparable~ 

following the heavy run-off of 1978, s~~r and fall flow in the studY 

area remeined higher than in 1976 end 1977, resulting in more 11vfng 

space and a potentially more anund2nt food suop1y, As a result of ~re 

favorabl e fall habitat conditions, rapid growth cont1nued further 1nto 

the Wfnter than in 1976 and 1977. 

Based upon data collected in 1977, wild juvenile salmonids grew 

at a slower rate than the p1an~ec juvenile stee1 hearl. length frequenctes 
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Tabl e 11. j Fork Lengths of Pl anted o+ Class Juven1le Stee1head at 
Casitas Springs Study Area, June-December, 1976-1 978. 

Year/l'lonth 

1976 

JunP 

July 

August 

Srptember 

October 

November 

Oecant:>t!r 

1977 

June 

July 

August 

Septm~ber 

October 

Nover.'lber 

DecE!IIber 

1978 

June 

July 

X Fori: Length 
(centimeters) 

5.0 

10.0 

10.8 

l~.o 

4.5 

7.0 

9.4 

10.8 

11.2 

11.6 

4,7 

7.4 

~le S1ze 

75 

47 

107 

:;iH 

100 

80 

19 

21 

104 

21 

81 

65 

95 Percent 
Confidence 
Interval 

4.9-5.1 

9.8 - 10.2 

10.7 - 10.9 

ll .G- 12.4 

4.3 - 4.7 

6.7-7.3 

9.0 - 9.8 

10.3 - 11.3 

11.0 - 11.4 

11.0 - 12.2 

4.6 - 4.8 

7.4-7.6 
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T11 ble 1l (continued) 

August 

September 13.2 100 12.9 • 13.5 

October 14.4 106 14.2 . 14. 6 

Nove1111Jer 15. 1 62 14 .7 • 15.5 

DecC!IIber 15.8 97 15.4 • 16.2 



for wild se 1mon ids are available only for June, 1977. W11d salmon1ds 

grew from 9.5 to 14.7 em bet~~en June and mid-Oecembe~, for an ave~age 

growth of .95 em per nontl'). Growth data for wild salmonic1s may have 

been negatively biased by the inclusion of some small planted ~teelhead 

that P.Xh1b1ted a regene~aled dorsal fin. 
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Length frequency histogr~s of plented Juvenile steelhead for 

October, 1976, 1917, and 1978 4re presented fn Flguro~ 8, g, and 10 re­

spectively, fiqure 11 Co.'!lpal"'es the October 1en!lths of planted steclhead 

tn 1976 ~nd 1977 (drought years) w1th those or 1978 (a flood yrar) . 

Lengths of wild salmontd~ fo r Decemher 1976, l977, ~nd 1978 are presented 

in lob]Q 12. 

Survtval Estimate~ 

It was estirnllted that of the 11,000 Juvenile !teelhe~d plautcd fn 

JuM 1976, 10.1 Dercent survived tht'OU{It'l December. 1976. Of t:ho 9,000 

juven1 1e !!te~lhcad planted in uune. 1977, it was estimated that 14.4 per­

cent s~;~rv1ved through late October. Of the 20,000 juvenile steelhead 

plant!d in June. 1978, H w~s est1mated that 28 percent survived through 

late October ln 197~. e,1gration was poss1ble both up-stream and dOwn· 

stream from the study area throughout the year. Survival estimates tn­

clude only those f1sh within the confines of the study area . Subsequent 

electroffshing both above and below the stud~ area revealed son~ marked 

Juvenile steelhe~d frorn the 1978 planting. The 1978 survival est1~tes, 

therefore, are negatively biased . 

Population estimates w~de after the first month of stream life in 

July, 1977 and 1978 show a reduct1on of 40percent in 1977 and 36 percent 

throvgl'!mortaltty and mortality and emigration respectively . If these ac-
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Table 12. X Fork Lengths of Wild Juvenile Steelhead/Rainbow Trout at 
Casftas Springs Study Area, June and December, 1976-1978. 

Month/Year 

June 1976 

Decanber 1971. 

June 1977 

Deccmbf'r 1977 

June 1978 

December 1978 

X fork Length 
( cenl imeters) 

15.3 

9.5 

14.7 

19.~ 

Sample Size 

33 

54 

10 

8 

95 Percent 
Confidence 
lnterva 1 

14.2 - 16.4 

9.1- 9.9 

13.7 - 15.7 

19.0 - 2U.6 
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c t11ltat1on l osses 3re discounted, and survival ~stfmates are made tor the 

''~djusted population", the October survivQl esti1nates for 1977 and 1978 

are 24 percent and 42 percent respectively. 

The survival of the wild sal100nid populations in the study area 

betwcrn June and OCtober, 1977 and 1978 was es~imated at 19 per cent and 

80 percent respectively. The survival estimate of wild :almonfds 1n 1978 

could llave been positively bi11sed because fmigrat1on 1nto the study arN 

from both upstream and downstream was possible thrnvghout tho> yur. lt 

Is more likely, however, thot survival of wild sal~nids remained h 1~h 

1n 1978 be~:<~use rearing space wa: not 11m1t1n!J. and the Initial density 

of wild :;a lmon1 ds was 1 ower thc~n norm:~ 1. 

Tnblc 13 presents a comparison Of survival e~ t im.,tcs of planted 

Joveo11~ Sleelltlead and wild salll!Onids in the Casitas S1J r1ngs study nrea 

fot• 197f,, IQ/1 , vnd 1!178. 

Bioass~ys 

81 oassays were conducted during September, Octo bet', dOll Nov~.:~nbcr , 

1977. All rainoow trout test organisms at the Casitas Spr1ngs studY area 

St li l 1on survIved the 96-hour bioassays conducted in September. October, 

and November. Because of the high water quality prevail1ng In the s tud,y 

area during the bioassays , this s tation se~ved 3s a control. Rafnbow 

trout lest organisms at t he station located 25 meters downs tream from the 

Oak View Sanitary D1str1ct's se~~ge treatoent plant (2 kfl~~ters below 

t he stud,y area) experi enced 100 percent ~rtality within 24 hours during 

September, October, and llovesr!ler. At the Shell Road bridge station (2.4 

kilometers below the Oak View Sanitary Distr ict 's sew~ge discharge), trool 

test orgnisms experienced 100 percent rrortal ity within 24 hours in Septem­

ber, and October , but survived tl1e Novemher bioasHy. At the Main Stree t 



Table 13. A C~arfson of Survival EstiRates of Planted Juvenile Steelhead and Wfld Juvenile Steelhead/ 
Rainbaw Trout at Casitas Springs Study Area, 1976-1978. 

Percent of June PopulatfOil Surviving in October (December, 1976) 

~ear 

1976 

1977 

1978 

Average 

Planted Juvenile Steelhead 

June Pop. 

11,000 

9,000 

20 .000 

13,333 

October Pop. 

1 ,108 (Dec) 

1,294 

5,616 

2,673 

'l Survival 

10. 1 

14.4 

28.0 

20.0 

\Hld Juvenile Steelhead/Ra tnb~ Trout 

June Pop. October Pop. % Survival 

3 ,458 

532 

1 ,995 

943 (Dec) 

666 

423 

677 

19.0 

80.0 

2.7.7 

Percent of July Acclimated Population Surviving in October (Dec~ber, 1976) 

Year 

1916 

1977 

Planted Juvenile Steelhead 

June Pop. 

6,611* 

6,409 

October Pop. 

1 ,108 (Dec) 

1,394 

i Survival 

17 .o 
24.0 

Wild Juvenile Steelhead/Ra1nbow Trout 

June Pop. October Pop. S Survival 

943 (Dec) 

3,458 666 19,0 



Table 13 (continued) 

1978 

Average 

12,775 

8,265 

5,616 

2,673 

*Assumes an acclimation mortality comparable to l977. 

44.0 

32.0 

532 

1,995 

423 

677 

80.0 

27.7 
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bridge station (7.0 kilometers upstream from the ocean), 611 trout test 

organisms survived the 96-hour bioassay conducted 1n September, Or.tober. 

and November, 1977. All surviving trout were released follow1ng each 

b1uassa) near the stations Where they were tested. 

In s~ary, the bioassays cor.cucted at three local1uns In the low­

er river reflected a ~rKed decreased 1n tox1city proportionate to the 

d1s~nce or the b1oass~ stations downstrean from the major dischargers. 



DISCUSSION 

The ,ajor h1stor1c spawning and rearing areas in the Ventura 

River have been rendered inaccessi~le to ~igratlng adult steelhead ~ 

the constructton o• Matilija no,, the Robles Diversion, aod Casitas Dam. 

IA.1t1lijll Oal'l t.as l'efi~Ved 28.3 kilorreters of stream length in M.1ttlij1 

Creek and Mur1ettd Creek which contain suitable spawning and rearing 

holb1tat Robles Diversion has blocked 3.0 ldlo11eters ot stre~m ten?th 1n 

the ~in $tem nf the Ventur~ River, 2.0 kilometers of stream length in 

lldtflije Creel. below Mati lija Dam. ilod 6.4 kflotreters of stream length In 

the North Fori<. of the Ventura River 1~hich contain suitable habitat. Col­

!;i t11s llam ha~ bloeked an a<ld1t1onal 30 1\ 11o~r,et~rs of stream length In 

Coyote Cr~ek and Santa Ana Creek which contain suftable spawnln\J and rear­

ing h~b1t~t. it should be notecJ that these eHim<~ted reductions fn acces­

sible! s~awn1ng and rearing liabitat do not include third and fourlh Order 

tr1butar1es Which 11\ay have also been used by steelhead. Steelhead reartn!) 

habitat in the lower Ventura River has been degraded or rendered unsuit­

able for year-round rearing by inadequately treated waste dfscharges be­

low the Oak VIew Sanitary District's sewage treatment plant. 

The suitable spawning and rearing habitat presently available to 

steelhead Is generally restricted to a 3.2 kilometer reach of the Ventura 

River between the confluence of San Antonio Creek and the Oak View Sani­

tary District's sewage treatnent plant. Spawning and rearing habitat of 

an unknown quali~ in sections of a 14.4 kilometer reach of San Antontio 

Croek was beyond the scope of this study. 

69 



!he observations made during the course of this stud.y Indicate 

thal a number or factors influence the survival and !)ro\llth of juvenile 

s ttoe 1 head in the r emaining rea.-1ng habitat of the Ventura Rf ver systel'l. 

These 1nclude water developr:ents and tlle-ir operation , ra infall and run­

off patterns , flood control act1v1t1es . and ~ste discharges. 

Habitat C~aracteristic~ 

60 

The spawning and rellring Mbftat examined during th~ stud.y Jlroved 

tn bf' highly productive . despite extr·err.e flow nutluatlunL Surt~ce flOW 

in th~ ~tudy area wa~ ch~racterized by high conduct1v1ty (800- 1000 mi­

cmmhos/ctn at base flow), abundant 1nstream vesculor plnnt itne1 tllgul veye­

tntion, dtvPrse abundant Invertebrate and vertellrdte food ~ources, suit­

able rl!arlng weter t&mpeNtures, ant.! tlegligible tur'b1cl1lv. These wutl!r' 

ch~r.,cter1st1cs, combint!d with a pro1onged growing se4san. contributed lo 

lifyh grllwt,h ono ~urv1va1 rat.es. 

Growth 

Me radden ~nd Cooper (1962) found that the growth rates of sal­

mon1ds are related to the general productivity of the ~quat1c environment 

and that differences in water temperature be~~en streams caused signi­

ficant difference in fish growth rates. Sh~povalov and Taft (1954) noted 

that juvenile steelhead reared in the wa~r portions of Waddell Creek, 

California exhibited a more ra~id growtr rate than those reared in cooler 

portions of the Creek. larger juvenfle steelhead found fn warmer por­

tions of Waddell Creek were also attributed to a shortened incubation 

perfod which increased the length of the growing season. 

Durfng the summer and fa ll periods of 1976. 1977, and 1978. the 
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planted juveni l e steel~ead and wild salmonids g~ew rapidly in response to 

genera11y t&vorable conditions. The greater ~ve~age lengths of marked 

steelhead Observed in Octooer, 1978 compared to ttlose fn Octobtr, 1g76 

end 1977, howeve~. suggests that t he rate of growth derreased fn 1976 and 

1g77 1n response to losses In riffle area . reduced flow veloc1~. ~nd the 

consequent reductfon in allochthonous food organisms. In 1978, 1 ess se­

vere rcduct1ons 1n suitabl e habitat condftlons bet~-een June and October 

resulted in greoter aver~ge len~ths during the fall, Wild salmonid 

growth rates were slower th~n planted steelhead, but ~~y hoVP. been blas~l 

by Lhe Inclusion nt Jllilrked juvenile steel hoort that had regenerc1ted the 

c 11 pped dorsa 1 fIn because of their sma 11 er then ovet•age s 1 t e at lhe time 

of mrk1ng. 

J,,b 1 C 14 COmpares the mean fo ric l l)ngth Of 0+ clOd 1 '~' ~tccl hMd 

!"eared In thl! stu!1,;: ~rP\1 w1 th steelhead from four more norlberly Pncific 

Coast Hream~ with generally l ower average water temperatures (modified 

from Cross, 1975). A comparison of these gr-owth rates ind1c<ltes that. 

steelhe~d l'eared 1n the Ventura River obtain smolt Sf.le (,.lS+cm) 1n the 

first year of st~am life, rather than the second or third year as do 

most steelheod from more northerly streams. This accelerated juvenile 

growth could result in approximately twice the smolt production per unit 

area of rearing habitat than is the case fn streams wfth cooler average 

water temperatures and shorter growing seasons. Thi s 'year11ng smolt" 

phenomenon was further evidenced by the al~st total absence of 1976 and 

1g77 marked 1• juvenil e steelhead captured during electrofishlng surveys 

conducted in the study area in the sumw~r of 1g77 and 1978. 

Me Fadden and Cooper (1962) also found that population regulation 

of stream resident salmon1ds was affected primarily by changes in numbers 



Table 1~. A Comparison of the Hean Fork l~ngths of o+ aod l~ Steelhead f~ the Ventura River and Four Hore 
Northerly Pacific Coast Streams. (centimeters) 

Date 

June 

August 

Septm~ber 

October 

June 

August 

Septenber 

October 

11Rean fork 

o-r Year Class 

Ventura River* Singley Creek Casper Creek 

4.7 

9. 4 

ll. J 

12. 1 

20.2 

24.5 

25.0 

25.0 

length for a 11 three years, 

4.5 

6.5 

6.5 

7.5 

11.0 

12.5 

12.5 

13.0 

~ ~ 

1976-1978. 

4.7 

5.7 

Year Class 

9.2 

11.0 

Yager Creek Bunmer lake Creek 

<1.8 

6.2 

12.3 

13.0 

01 
N 
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of 1nd1v1duals, rather than by change~ in the growth rate or size of in­

dividuals. Growth retes observed during the study remained C:0111Pllrable 

between ind1v1dual years, despite the fluct~ations In the amount of 

available rearing area. Add1t1onally, juvenile steelhead ~urv1val in­

creased 1n 1978. It is 1i~ely that the growth rates of juvenile steel­

hend in the study area were largely independent of the density of the 

salmonld populations, ~nd were determined princip4lly by the cond1tton 

or the phystcal habitGt Gnd chemical qua11ty or surface now. 

Surviv;~l 

Me Ft~dc.len (1969) found tha l phys i c111 filctor~ such 4S f1 oods and 

druu11hts perfodfcally CiiUSe the de<~th of fish. lhe Ventur~ !'liver study 

was conducted durfng two consecutive yeilrS or severe drought fnl1o1~r.d l)y 

a y~nr of ex~reme floodi ng. The effects of bath the droug~t and nood 

were 1no:t sevcn·e d~o~r1 ng t11e fa 11 peri ods when surface f1 ow was 1 owes t. 

Mortality of the planted juvenile steelheau und wild sa lmonids 

in tho study a~a bet~~en June and October, 1976, 1977, and 1978 was due 

primdr11y to the loss of usable rearing hab1tat. This loss was the re­

sult of severe flow reduct ions in 1976 and 1977 caused by a prolonged 

drought and mvn1c1pal groundwater extraction in the lower end or the 

study aree. In June. 1978, fo11ow1ng heavy flooding and extensive in­

strearr nood control work, additional mortality resulted fr<lln the removal 

of natural riparian vegetation ~nd the isolation of fishes fn separated 

stream channels. The impacts of tt~ drought and floods which occurred 

during the stu~ area are discussed in more detail below. 
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Drouoht 

Drought condition~ prevailed during the first two years of the 

sludy. 1976 and 1977. As a result, planted Juvenile stePlhead and wild 

saltll0111ds were reared in an extremely li~:~ited reach of the river, con­

sisting of be~~en 1. 7 and 5.6 hettares, wh ich wa~ surplfed only by ris­

Ing groundwater during the summer and fall periods. Low flow condftfons 

olso may havP resulted tn decreased food production , allochthonous drift, 

and an lncr~ase in intraspecific competition, avian pred~t1on, and water 

tet~ra tures . 

Hilvey and Oavh (19?0) round that :streem flow nltl!jnltudc 11t criti­

cal times of the year was th!! single Jr.ost ir.1portant factor lnrJuenc:lng 

the stMdtno cro~s ot juvenfle Atlantic salmon (Salmo salar) <~t Karrow 

Stream, ~Iaine. In 1976 and 1977, standing crops in the studY ar-ea were 

smaller lt1an in 197~. desp1te ttre extensive d1St'tJPtioll to the rear1n() 

h11bitllt rP.sult1nu from the f looding and associated 1nstrealn fluod control 

act1 vi ty follow1 ng the 1978 flood. Tl1ese recJuced standing c;11ops wert! 

most probably the effect or the extreJ:Je low now conditions which existed 

from 1976 through 1977. The long term effects of the frequ!n~ and dur­

ation of droughts on the survival of juven11e steelhead fn the Ventura 

River could not be evaluated W"ith1n the scope of the study, bot it fs 

probable that such natural fluctuations in physical condft1ons would be 

a sfgn1f1cant detenninant in the surviv~l and growth rates of Juvenfle 

steelhead, particularly if such conditions are intens1f1ed by water de­

velopments such a~ impoundments, divers1ons, and groundwater extractions. 
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Flood1r\<l 

During the winter of 1978, the Ventura River basi~ exper tenoed ex· 

tremely heavy flooding. Flows in the study area 1ncreased from .566 ems 

in December, 1977. to over 1,126.3 ems in Februa~. l97A. The Februd~ 

flows were the highest nuws recorded since the U.S.G.s. $tle.lm rluw 

gu~ges were installed on ~he Ventura River in 191 1 

High winter flow prOduced correspondinq1y higher s~a~r and fall 

flows which resulted In a 11reater anount of' t-earing area .sv<~il!lblt> to 

wild sa1~JOnlds end pl.1nted juvenfle stee1helld. This winter flow, however. 

also had a number of adverse impacts o~ the stee1he .. d spawnfn!) and rear­

ing capacity of the rfvor ( U.S . fish and Wildlife Service, 1970}. Tile 

pcnk flows su!Jslant1ally 11ltered the r'1ver morphology, creat1nq a split 

chatiTiul t hrough the study area, new poo 1 riff! e pattern~ . and re-llr'rung-

1nn the substrllte of tile channel bot tum. ~1ost s1gn1f1cantly. the high 

winter flow tenrporar11y remved a rrojor1ty of the instream and rfPdT'ian 

vegelalion which hnlt rrov1ded important surrrner and fall cover for fish 

and aquatic: invertebrates, and contributed to summer thermal stability. 

The loss Of thermal stability in streams following the reroova1 

of rfparfan vegetatfon has been well documented by Bur11s (1972). Hall 

and Lantz (1971), Brown an~ Krygier (1970), Meehan (1970), Sw1ft and 

Hesser (1971}, and Gray and Eddington (1969). According to Gray and 

Eddfngton (1969} end Karr and Gorman (1975), when vegetatfon fs removed 

along stream banks and water te~perature Increases from 60 to ~ c, ft 

~ become i~ossible for species witn lower temperature requirements 

to contfnue lfvfng in the area, regardless of other environmental changes 

such as sedf~nt load and habitat structure. 
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In flood prone river systems several adaptive mechanisms serve 

to minimi1e the effects of the sucden loss of riparian vegetation. Ri­

parian plant species have adapted to frequent destruction by developing 

an ability to recover rapidl~ through sprouting from buried stems. root 

systerrs, and through rapid seed dispersal (Stiles, 1978a, 1978b, 1'179) 

A single growtng season following llll)derale flood1ng is nom11ly suffi­

t1ent tlr.e for thP riparian communit~ in the study area to develop ~ 

cauop~ ddequate to provide therr.al stability dur1ng the !.u"'uer and fall 

perlnds. 

Under unregualted condlfons, the h1gll surtlllt'r dnd fall flows re­

sult1n9 from heavy flooding would produce deeper ~nri more e~tensive ~Jol~ 

and dtfles wnlch would persi~t unt11 tile rlpllrion canopy hlltl be!]un to 

rc·c~labl l~h. Gro~ter susta1ned summer and fat I bas~ fluw~ would, th~re­

fnre, not only provide ~dditional l iving space and tnver. but woul d also 

lnsul11tc b01se stream f lows f rom temperature 1ncreases incompatible w1th 

juven11e stee1he4d growth and survival. Thus under natur~l condition~. 

D dynomfc equilibrium ~~uld be mainta1ned between the removal of the ri­

parian canopy and the 1ncrease in base summer and fall flows resulting 

from severe flooding . 

The 1!1l>acts of the natural removal of riparian vegetation by nood-

1ng have been c~unded by nan-made al~eratfons In the watershed. The 

most lrportant of these alterations ar: water supply developments and 

instream flood control activities . 

Water developments 1n the Ventura River basin have been designed 

principally as water storage, ratt.er than as flood control fac111tfes. 

Consequently, these facilities have not substant1al ly reduced the magni­

tude of extreme flood flows whfch account for the most slgn1ffcant remov-
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~1 of r1par1 a~ vegetation. Under oresent operating cond1tfons, however, 

these facilities substantially ~duce the Summer and fall run-off wh1ch 

would under unregulated conditions serve to compensate for the periodic; 

loss of riparian vegetat1on through flooding. The coordinated operat1on 

of the Matilija Dan, Robles D1vers1on , and the Casitas Dan allows the com­

plete 'ontrol of m1d-ranqe flows (0 to 14.5 ems) 1n most situations. 

Flows 1n the main stem or the Ventura River be:ween .556 and 14.5 c~s a~ 

nonna11y diverted through the Robles Otvers1on facilities to the C<lsitas 

reservn1r. tonsequel'lt ly, mid-ranse flows nre reduced instantaneously i n 

the river below the Robles Diversion, disrupting the balance between the 

nntur;~l reduction of surrner and ba~e flows ~nd tile re-establishment of rf ­

J,II:Irilln vcgetetion following flooding. f1~ a result or the opera t ion of 

'these fac11Hie~. the lowet· river 1s also de~r1ved of the conler surface 

f l ows org1nat1n!) 111 the headwaters of the basin durins the wlnter months. 

St!veral public agencfes, including the Ventun County Flood Con­

trol Otstr1ct , the Oo k View :;an'itary 01str·1ct, the City of San BuemiVen­

tura. ond the C1ty of Ojai, have traditionally engagec1 1rl i nstream flood 

control activities (such as pilot channeling and bank re-construct1on) 

following heavy flooding. These activities have resulted in additional 

disturbance of the natural stream ~rphology, rerDval or r1parfan vegeta­

tion and disruption of its natural recovery, and ne~vy sedimentation down­

stream of the flood control activity. 

The stu<ty area e.>~perfenced significant changet as a result of the 

unusually lteavy flooding in 197S. The river channel migrated laterally 

and split into two separate channels. Heavy equipment was en~loyed to 

shore up failing banks, and protect resident ial properties and pub11c 

utilities. Thfs wor~ was performed without s~ecific cons1deration for the 
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1ulpocts on fish and wildlife end utl lzed no techniques to mitigate these 

impact~. Consequently, planted s teelhead and wild salmon1ds, particular 

ly wild young-of-the-year salmonids, experienced additional stress stem­

m1ng from instream flood control ?Ct1vit1es. 

Jllhnson (196~) found that channel alteration~ of the Shfel d\ 

River. Montana resulted in a 90 percent reduction in the weight and number 

of gome ffsh. Ccng~on (1971) observed an R3 percent reduct1un in total 

standing crop per ttre follow1ng channelization of the Chariton River 1n 

Ml~sourt. Bayless and ~i th {19&7) reported a 90 percent reduction in 

II o;h over t 5 em per acre in t~nt,y-three ch~onel i zed s trealliS COITII)ared to 

th I rt,y~ six streams in a rrore natura 1 cond i t ion. 

While flooding oftt:n tempor<1r11y removes r1partan vt:gct11tion nnd 

contr1 b11tcs to h1!Jher il verage water temperatures, 1nstre~m f l oucJ control 

acUvHies rcsult5 1n mom severe and lOnij te rm degrDdotion of stream hu­

bttat (Council on Envi ranmental Qua11ty, 1973; Emerson , 1971 ~ Esl er, 

196R). M&jor effects of channel ization noted by Karr and Schlosser (1977) 

fncl ude e reduction ,n hab1t~t complexity through destruction of riffles. 

pools, meanders, 4nd instreero cover, and the fonnat1on of a.n unnatural ­

ly t.~nffom substrate. Karr and Schlosser (1977) conclude that one result 

of these phYsical alterations is a drastic reduction in both fish and in­

vertebrate populations. 

Although ~re rearing space was available in t he Casitas Springs 

study area In June, 1978 than was available in June, 1976 and 1977, the 

quality of the habitat was significantly reduced as evidenced by the rela­

tive abundance of planted juvenile steelhead occurring in artific11lly and 

naturally altered stream sections fo1lowfng the wfnter flood of 1978. 

Electrofishing surveys conducted on September 14 and 15, 1978 showed more 
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th~n four times as many fish in a naturally altered stream section than 

in a strcem section which had been artificiall.Y altered ll,y instream flood 

control activities. Table 15 presents the relative abundance of planted 

steelhead 1n an artificially and naturally altered stream section in the 

study area following the 1978 flood. 

The depressed nur.:her of young-of-the-year wild salrronids observed 

In June. 1978 reflected poor early life history conditions which exhted 

rollow1ng heavy flooding and subsequent instreaf'l flUOd control nrtiv1ty 

In the study area and upstream in S,\n Antonio Creelc. This a1.li vi ly re­

sulted in prolonged heavy sedimentation throuqhout the 5prfng months 

when ec;)06 w<>uHI lrctve bct>n 1ncubH1ng !n ~nd a,levJtts emerlllng from 

SIJIIwnfng grilvels. The in~tream flood control activft.1es [lrObdbly also 

resulted in the direct pl\)'s1ca l destruction of redd.L Cordone olnO Kelley 

( 1961) round that when sediments set t1 e out of s()spen~ 1on, they frrquont­

ly covor essent l ill spa 1~n i ng s i tes, covet• eggs, or prevent emergence of 

recently hatched yovng. Me Crinru<lrl (1954) concluded that the degree of 

botto111 sedime11tation in pools and especially riffles determined the amount 

of shelter· av111lable and consequently thesurvfval of Atlantfc salmon fry 

in Duffin Creek, a tributary to Lake Ontario. 

It is lfkely that the heavy sedimentation of pool and rfffle areas 

fn the study area during t~~ spring of 1973 significantly reduced the 

shelter availeble to wild salmon1d frY trat hatched and survived to emer­

gence, end that hfgh post-ewersence mortality occurred pr1or to the pop­

ulation sampling conducted in July, 1978. The loss of riparian vegeta­

tion 1n combination with less favorable stream morphology (i.e., exten­

sive wide and shallow riffle areas) may have caused an increase fn fish 

density ln other more favorable portions of the study ared, or an increas& 

in up or dowstream emigration from the study area. 
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Toble 15. Relative Abun<lance of Planted Juvenfle Steelhead in an Arti­
ficially Altered ~nd Naturally Altered Stream Section at 
Cas 1 tas Spr1 ngs Study Al'ea, 1978. ~ 

Distance sampled•• 

Nt111bers captured 

Equlvelent per 
kilometer 

Artificially Altered 
StreQIIl Section 

579 

36 

62 

Naturally Altered 
Streillll Section 

274 

78 

284 

-wr1 gures reprt!$ent numbers 
throuqh e~ch srctlnn. 

"'"'Meters 

captured by electrofishing wilh une pass 
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Ha~te Discharges 

All point waste discharges are located below the Casitas Sprfngs 

stud~ area and therefore could not directly influence the rearing capaci 

ty of the study area. However, there are a nll!!lber of private industrial 

and publi c domestic discharges ma~e to the lower 8 ki lometers of the Ven­

tura Aivcr. 81oassays cOnducted at three locations in tne lawer river re­

neeted a marked decl"'Ease 1n toxic1t,y proportioMte to the dist;sncc of tile 

bioassily stations dtr.mstrear.~ from the major discharges. 

ThP 100 percent mortality within 24 hour$ of te~t t~1t or9anlsms 

at the stat1un located ZS ~eters downstream from thP O~k VIew Sanit~ry Dis­

trict's sewage treatment plant can be Parti ally attr1butcd to the drought 

conditions durfng the fa ll of 1977 which resulted lfl no ~urfar.c flow rrom 

upstrellm reach1 ng end therefore d11 uti ng the effl uent. c:t1 ~char•ged from the 

trt!atmcnt pl~nt. A cornpdrlson of the bioassay results from the four stu­

tf0115 and a review of the discharge records of the OilY. View Sanitary Dis­

trict (Oal( View Sanitary District, 1977) suggest s that the presence of un-

1oniled arrrnonia and/or chromate in lethal concentrat1ons was one of the 

principal causes of test trout ~rtality at the Oak View Sanf tar,y District 

and Shell Road bridge stations. During September and October, 1977. the 

concentration of ammonia nitrogen at the Shell Road bridge station was com­

parable to the concentration observed at the Oak View Sanitary District 

station. The concentra~ion of ammoni' nitrogen observed at the Shell Road 

brfdge station was sabstantfally less in ~ov~mber, 1977, when all trout 

test org•n1sms survived the 96-hour bloass~. Because levels of cr itical 

chemical constituents were tested at 24 hour Intervals (or four times dur­

ing each bfoassa~). however, not all fluctuations in concentrations of po­

tentially to~ic substances originating in waste discharges to the river may 
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have been detected. 

During the fall of 1977. ~ater quality improved below the Shell 

Road brtdge stat,on. A zone of b1ological recovery was observed as the 

river'~ flow appro~chco the nouth at the Pacific Ocean. This cond1tton 

was ~robably the result of contact with stream ~ubstrate, water agft~­

t1on throu!)h r1ffles, a11d vegetation contact, which toqether combined to 

rffectively nitrify and decl\lorioate the surface flow In the lower rfver 

As a consequence. d 1.9 kilometer reach of the lower river has the poten­

t1~1. under e.xtst1nrJ tond1t.tons, to provide suitable j uvenile steelhedd 

rear t ng hnbltat. even during periods of extreme ch•ougnt, 

Pred;lti on 

There wa~ no ovidencc during the stUdy or Pn:dol1un on planted Ju­

venilP Stee lhead 01' Wild juvenile sal moni ds by f+ 01" Oilier Sleelhead or 

re~iclent sftlmon1ds, though the potential ex1st~:d. Evlrtence of such J)reda­

tion hds been observed in other studies, tncludfny Shal)ovalov and Taft 

( 1 9!>4). 

A number of avfan predators, including tht: great blue heron (Ardea 

herodtas), green heron (Butorides v;rescens), western belted kingfisher 

(..,.eqacerle alcyon), and cOtrrtJn egret (Casmerodius albus) were regularly 

observed throug~out the stuoy area. ~~ Fadden (1966) states that avfan 

predators are known to have important effects on stream salmonids. Avian 

predation on the planted juvenile steelhead was probably most extens1ve in 

June, 1976, 1977, and 1978 immediat~ly following olanting and prior to the 

establishment of terrftories. lt is likely that the avian predation was 

principally focused on the more abundant non-game fish populations in the 

s tudY area which consist of arroyo chu~ (Gila orcutti) and the partf~lly 
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armored three spined stickleback (Gasterosteus aculeatus). 

Additional potential predatory species include the aquatic west­

tern garter snake (Thannophis elegans), and the western pond turtle (Cle­

~ ~rr.orata). Anglers engaging in the spring through fall sport f1shery 

also account for a small percentage of the ~crtality of the rearing s~l~n­

id population 1n the study area. 

None of the predatory populations appeared to pose a substantial 

threat to the survival of the rear1ng juvenile steelhead population 1n the 

Ventura River syste~. 



CONCLUS[ONS AND RECOttlEHOATIONS 

Th~ quantity and quality cf the steelhead rearing h~b1tat fn the 

Ventura Riv~r has been severel y restricted by water supply developments 

which have blocked access to ~or spawning and rearing areas 1n the r1v­

er·~ trtbutar1es. and alt~red the run-off pattern in the remaining acces­

Sible rearing areas. Ro:!duc:tfon of mid-range nows, waste discharq~. and 

1no;t.l'f>ilnl n UOd centro 1 ~r.t 1 Y1ty appear to lie tt1e major factors i1 ffect1ng 

Lh~ r~arlng cilpabfllty of the remaining habitat ~ccess1ble tu spawn1ng 

udull s Leelhead in the Venlura River system. 

The reach of the rive!" between tl'le confluence of San Antonio Creek 

dlld foster Parlo: remains lhe mos t important accessible ~ teelheod ~p4wning 

Md rear1 ng habitat 1 n the Ventura River. An assessment of the quantI t.v 

dnd quelity Of tile rearing habitat 1n San Antonio (;reek. the only major 

tr1butary rc'"o1nlng accessible to ascending adult steelllead 1u the Ven­

ttH'il rl1ver syst~m . was beyond the scope of the study. 

Though the clmunt of rearing ~abHat in the ma1n s tem of the rfver 

IS qu1te limited, it proved to be highly productive. Rapid growth rates 

were observed during t~e study under summer and fall base flow condit1ons. 

This growth occurred 1n response to generally favorable habitat cond~tjoos 

Which were the result of stabie base flow a~~nted by rising groundwater, 

warm (though not limiting) water t~eratures, water quali~ conducive to 

rapid growth (800 · 1000 micrcmhos/CI'l at base flow). an abUndance of food 

organ1sms, and a prolonged growing season. 

Survfval of the planted juvenile steelhead and wild salmonids fn 

the study area was adversely impacted by two consecutive years of severe 
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drought followed by a wi nter of unusually heavy flooding. Drought con­

ditions acclerated the loss of living space available to salmonids be­

tween June and October, 1976 and 1977. Flood cond1t1ons during the win­

ter of 1978 resulted in the re~ov~l of most of the riporian vegetation. 

and subsequently, the pilot channelization of a major portion of tile 

stud,y area. 

During year$ of less extr~~ rainfall and run-off pattern>. sum­

mer and fall conditions would be at least cs favorable, and prob4bly more 

f~VONbh! lhon those observed dvr1 ng the ~hree yenrs of tile stull,y. Base 

tlow would not be tnrluenced as strongly bY munlc1pa1 yroundw~ter extrac­

tion dlld the ripor1~n Cijnopy would not be subjected to natura l and arti­

rlc1al disturbance . providing a more favorable channel Ct')nf1!Juralion. l e:.s 

~cdimentation, .1nd gr~ater tht:rmal ~tabi11ty. 

The following resQurce tnanaoement policies and PI"Dgr.lnts should be 

imp1emerH(l(l to protect und enhance the steelhead resources of the venlura 

Riller: 

l . Develop a set of management practices for rout1ne 

maintenance and emergency flood control activities 

to reduce the 1mpacts of such activit1es on r1par­

fan vegetation, water quality, base flow channel 

morphology, and associated aquatic fauna. Such 

practices should Include, though not necessarily 

be l ir.tited to: a) reducing flood control activi­

ties to the mfnfnum necessary to protect life and 

property based upon the hYdrological and fluvial 

characteristics of the Ventura River system; b) 

wherever poss1ble, limit t he removal of riparian 



vegetation during the course of performing fl ood 

control work necessary to protect 11fe and proper­

ty through the enployrrent of IJand rather than me­

chanical ~ans; c) maintain a single, confined. 

sinuous base flow channel inside pilot channels, 

and avo1d a broad, ~hallow, straight channel con­

tigurat1on; d) to the extent practicable, ~strict 

routine flood control ~intenance act1v1t1es to 

the period of the year• when the majority ot the 

vegetation IS in a do~ant or non- reproductive 

phase: e) wherever possible, avoid direct contact 

w1th the base flow chilnnel; f ) where fluod control 

octiv1t1es are necessary in the base flow Clicl nnel, 

route thl! base flow iJl'O\Jnd the area:: where in­

<,t ream work i~ to be performe<J; g ) when floud cun­

t l•o l work 1s perf ortned in a 1 ive stream, ut111le 

~ffective sil t curtains or other means to reduce 

sed1mentat1on downs t ream. 

2. Regulate surface and gro~ndwater extractions for 

out-of- stream uses t.o ensure an adequate flow re­

gimen to meet the !111gratory and rearing requiren-ents 

of adult and juvenile steelhead. Such a flow re­

g1men should provide ad:quate flows to facilita te 

periodic flushing, attraction a.nd migration of a­

dults upstream, aerat ion of spawning and incuba­

tion areas, and emigration of s~~lts to the ocean. 

1Ei 



3. Upgrade t he treatment of all point discharges 1nto 

lhe lower Ventura River, includ1ng the discharge 

trom t~e Oak View Sanitary District's sewage treat­

ment plant. to protecb in~tream beneficial use,. 

1nclud1ng the passage of adult and Juvenile steel· 

head through tt;e lo...-er river and the re.:~r1ng of ju­

venfle steelhead in the entire reach of the lawpr 

t1vet on a year-round basis. 

4. Develop a ~teelhead smolt rearing f~cility to ~1t1· 

gate the lo~s of the historical steelhead spawning 

and rearing hab1tat rendered inaccessible to ddUil 

migrating steelhea!l by the ronstruction of thll M.,. 

tll1Ja and Casitas water supply PI'Oj~cts. Such ol 

fllc11ity could be located at th~ bose of e1ther the 

~lc1tilija or Casitas Dam. Major component!; of n 

smol t rearing faci lity would include adult trapping 

facilities, adult hold1ng and juvenile rearing 

ponds, and spa~ning and incubation facilities. A 

small scale fac11ity could produce a sufficient num­

ber of smolts to increase the present ron to 2000 

adults annually. 

5. Re tain the current sport fishing regulations toes­

tr1ct1ng tr~ winter fishing season to the lower Ven­

tura River bela~ Foster Park and liniting the rrethod 

of take to the use of artificial lures with single 

barbless hooks until the current run of adult steel­

head can be augmented by a smol t rearing fac111ty. 
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