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SOﬁthern California steelhead populations have decréased to less than 5% of
their historical size and range and are in immediate danger of extinction
(Nehlsen et al., 1591). The Santa Ynez River once supported runs of

10,000-20,000 anadromous steelhead but numbers have dwindled to less than a few

hundred (CDFG 1955). Sea-run steelhead currently have access to less than 40%
of their historic habitat. o ' s

Steelhead are currently being reviewed by the National Marine Fisheries Service
for listing under the Endangered Species Act. In preparation for a likely
listing in August, many agencies are conducting analyses of ongeing or upcoming
projects which could impact steelhead. 2 multi-agency "Technical Advisory

Committee" has initiated a gtudy of the feasibility of providing fish passage
" and restoring steelhead to the historical spawning and rearing habitat in the

upper Santa ¥Ynez River basin. The Forest Service manages the majority of these
upper basin areas and has interest, issues, and concerns in the actions being
congidered, - : S '

The USDA Forest Service also is taking measures to conserve and restore
steelhead in preparation for possible listing and under the interim National
"PacFlsh" direction (USFS 1995), soon to be incorporated into the Forest Land
and Resource Management Plan as part of a Riparian Conservation Strategy (USFS

-1924) . Los Padres Naticnal Forest is in. the process of establishing “Riparian

Habitat Conservation Areas" (special management zones), applying new standards
to projécts-and ongoing activities, and managing to meet specified habitat
objectives so as to lead to steelhead recovery. Watershed analyses are
required in oxder to determine the most effective approach to managing for
steelhead restoration. At this time, a full interdisciplinary watershed
analysis is not possible. This report specifically addresses and summarizes
what is know about the potential habitat that could be made available to
steelhead trout in order to support a informed decision. This report is a
techical fisheries report and does not constitute the only interests of the
Forest Service. Additional input should be sought from Santa Barbara District
personnel regarding the implicaticns of any major proposed changes to local
management of water, people, and/or fish. : '

THE HABITAT

The Santa Ynez River bisin encompasses- acres of oak-woodland and
chaparral. The Santa Ynez River flows 92 miles in a westerly direction from
headwatera to the Pacific Ocean. The continuity of the river is punctuated by
the three large reservoirs, Jameson about 4 miles from headwatera, Gibraltar
about 8 miles further downstream, and Cachuma 12 miles more. The lower Santa
Ynez below Cachuma Reservoir {Bradbury Dam) flows over 65 miles befcre reaching
the ocean. ' -

-Downstream from Bradbury Dam, temperatures, flows, and a general lack of
suitable rearing habitat are the primary limitations on steelhead production.
Only the uppermost section from Bradbury Dam to Solvang {14 miles)} is thought
to be currently capable of supporting spawning and rearing steelhead. Riffles
repregsent less than 5% of these reaches. Pools are common {>50% of the
habitat) but may have adverse water quality for late summer holding habitat,
The abundance of exotic and potentially predatory exotic bass and sunfish is-
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also a concern. Of the tributaries to the lower Santa Ynez, Salsipuedes Creek
currently has the highest potential for steelhead spawning and rearing.

Rearing habitat and access to rearing habitat appears to be a greater limiting
factor than spawning habitat within the lower Santa ¥Ynez River., (Entrix 1994)

Cachuma Reservoir is managed as a stocked cold and self- reproduciné warm water
fishery. A component of self-reproducing trout may also inhabit the reservoir,
spawnlng in the tributaries and inflcwing Santa ¥Ynez. .
Cachuma Creek drains the south facing slopes of the San Rafael Mountains and

flowsg 7 miles hefore reaching Cachuma Reservoir. Cachuma Creek is fished at a

' moderately intense level. The mainstem of Cachuma Creek and the lower end of

Lion Creek support moderate densities of resident trout with a put-and-take

gtocked fighery established near the easy access roads. Several natural

bedrock falls and mineral deposits may serve as barriers to upstream fish _
movements midway up the drainage. Habitat is characterized by cobble runs with
small boulder pocket water and bedrock controlled pools. Water flows and
temperatures may limit trout producticn during some years. Late summer
siltation sometimes is evident, perhaps related to historic¢ mining, grazing,
and roads in the upper watershed. The high intensity burn over 10% of the
steep surrounding slopes contributed to increased sedimentation and some
additicnal downcutting after the Marre fire in 19983, :

vSaﬁta Cruz Creek drains the south facing slopes of the San Rafael Mountains and

flows 15 miles before entering Lake Cachuma. Much of the lower 5 miles of
Santa Cruz Creek becomes intermittent by late summer although the upper reaches
apparently retain water even in the.driest of years. - The East Fork supports
better flow and habitat diversity than the West Fork. The West Fork flows from
a upper moderate gradient mature Alder and Douglas Fir lined channel through a
narrower boulder barrier sprinkled middle canyon and a 30 foot waterfall before

" the lower gradient pool rich but more copen canopy lower section. Approximately

' 10% of the watershed burned in the 1993 .Fire. Effects on the channels and

biota were not substantial. Santa Cruz Crebk is fished at low to moderate
levels. Access is through private property by road in the lower aectlons and
by trail into the upper waterahed.

The lower reaches of_Peachtree, a tributary teo East Fork Santa_cfuz Creek,
often go dry and bedrock falls block upstream fish movement. Over 80% of the
steep and unstable slopes of the Peachtree watershed burned with high intensity
in the 1293 Marre Fire. Remnant sedimentation and channel scouring can still
be seen today. Spawning, rearing, and summer holding habitat is good, but:
temperatures and flows may become prohibitive during drought years. The

" drainage. is rugged and largely inaccessible to anglers.

Grapevine Creek, a tributary to East Fork Santa Cruz Creek retains water
through most reaches and most years. Grapevine flows a total of two miles
through an upper narrow but largely unshaded moderately steep valley and lower
well shaded incised channel. Trout are found throughout in relatively high
densities but small sizes. Grapevine may function well as a spawning and

_rearing area for Santa Cruz resident fish.

A number of smaller drainages also are tributaries to Cachuma Reservoir and the

gaction of the Santa Ynez River between Cachuma and Gibraltar reservoirs.



Paradise and Oso Creeks are generally too small and quick to dry to support a
significant number of spawning or rearing steelhead.

Between Cachuma and Gibraltar Reservoirs, the malnstem Santa Ynez flows over g8
‘miles through seepage maintained deep canyon bedrock poocls in the upper
section, through intermittent wide and open small houlder runs with occasional
pools, and through a lower section of geascnally flowing sand and.cobble
riffles and glides. The lower section is on private lands- and of unknown
habitat quality and capability. The middle section is heavily stocked, £ished,
and used for recreation. Streambanks are disturbed, and no pool goes without
fairly constant human disturbance in the summer. Riparian canopy is low and
water temperatures are warm. All but the uppermost section usually goes
intermittent by May or June. Wild trout are known to inhabit the upper more
perennial reaches. Exotic Largemouth Bass, Smallmouth Bass, Greensunfish and
Mosquitoflsh are abundant. Carp, goldfish, and channel catfish are also
present. Arroyo Chubs and Threespine Stickleback also inhabit this section.

Devil’s Canyon flows off of north facing slopes approximately 3 miles before
entering the Santa ¥Ynez River almost immediately downstream of Gibraltar Dam.
Devil’s Canyon is densely shaded and well confined within steep Canyon walls,
Gradients are more moderate than other North facing drainages. A small
municipal water diversion 350 feet upstream as well as a concrete apron at a
- nearby bridge partially bleck fish movements at lower flows. All fish passage

igs blocked at a falls a mile upstream from the diversion. - -
Gibraltar Reservoir has supported a large trout and exotic warmwater fishery in
the past. When the reservoir was drawn down and dredge in the late 1970's fish
populations were reduced. No comprehensive surveys have been conducted to
agsess the present situation. It can be assumed, however, that Gibraltar like
other Santa Ynez Reservoirs has a large component of exotic Greensunfish, '
Largemouth Bass, and Bullfrogs.. Gidney Creek is the only tributary draining
directly into the reservoir with opportunities for supporting spawning and
rearing trout. Gidney flows a total of 3 miles through an extremely steep
shaded upper section, past several partial barriers, through a moderate
gradient narrow valley and through a lower steep rugged canyon reach with
several boulder and plunge pcol barriers. Trout are only found within the
lower reach. : : :

Camuesa Creek flows.southeasterly through six fairly open moderate gradieat
miles. Camuesa only has seasonal and isolated pockets of intermittent flow,

not enough to support a year-~round fishery and limited access and qualitiea for
' spawning habitat.

Indian Creek flows south a total of 12 miles through a steep narrow well shaded
upper reach, through a short section of bedrock canyon, a more open warm water
cobble reach, back through a steep boulder and bedrock canyon including a
number of bedrock barrier falls, recpens into a lower gradient gravel secticn,
meets with Buckhorn Creek, and meanders through a low gradient sand and gravel
intermittant stretch with many isolated poola, and finally through a low
gradient wide open arroyo type channel before merging with Mono Creek within
the floodzone of the Mono Debris Dam. Trout abundance is moderate to
moderately high particularly within the canyon reaches. Fish are found above
all but the upper most barriers. Angling use is moderate within the lower
middle sections and heavy at the spilling pool created at the Mono Debris Dam.:
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Buckhorn Creek, tributary to Indian Creek, flows almost five miles through
upper narrow intermittant boulder and cobble reaches, through middle sections
of more open gravel pcol and riffle reaches, through a lower gradient open

cobble run and corner pocl section. Buckhorn supports rate to high densities

of trout and medium angling use.

Mono Creek holds a-good but lesser number of trout than Indian Creek. Mono
Creek flows over 16 southwesterly miles through a moderate gradient cpen
canopied cobble glide section, through a narrower shadier moderate gradient
bedrock lined canyon ("the Narrows"), and lower open low gradient arroyo
section before merging with Indian Creek at the Mono Debris dam. Most of the
reaches are intermittent but retain fish within year-round igclated pools.
Mono Creek receives moderately heavy dispersed angling use along the easy to
reach segments. . :

Agua Caliente supports good year round flows and has suitable habitat within
the upper reaches but water temperatures are tco warm from the hot springs to
support trout. chnbs are found in some sections.

Blue Canyon flows almnst four miles in a westerly direction parallel and not
far from the mainstem Santa Ynez. Escondido, the main tributary and contributor

_of water, flows northward 3 miles through an upper high gradient and fishless

reach, past a large waterfall, through a moderate gradient boulder and bedrock
step pool section, and through the lower moderate gradient riffle run habitat

- which merges with another tributary and turns sharply to become Blue Canyon.
Blue Canyen is mostly a moderate to low gradient seascnal flow gravel dominated

run and glide reach. Only the upper most section, and parxts of the Escondido
tributary support year-round flows, pools of any significance, and adult
trout. FPhenomenal numbers of fry are cbserved in the mid to lower reaches,
however, and large sgize spawning trout have been seen utilizing the area.
Unfortunately, no genetic samples have been taken from the Blue Canyon
spawners. We can only assume that these filh represent a spawning migration
out from Gibraltar Reservolr, perhaps of largely un-introgressed land- locked
native steelhead.

Fox Creek flows in a northerly direction through a total of nearly 2 miles of

mostly steep boulder bedrock step-pool type habitat. Flow is perennial and
could support a low number of year-round trout, although adults seem to only be
observed in and arcund the spawning season. A Diversion dam prevents fish
movement about a half a mile upstream A large waterfall is situated a short
distance beyond the diversion. '

Alder Creek flows a total of nearly three miles first in a northerly direction
through an upper steep boulder bedrock lined densely shaded canyon, through a

moderate gradient step-pool canyon walled reach with waterfall and man-made

diversion structures, turns sharply to flow in a westerly direction parallel to
what would be the Santa ¥nez River (but is the flooded Jamescn Reservoir)
through a moderately low gradient more open gravel and cobble run and riffle
reach. A 20 foot waterfall blocks upstream fish passage a quarter mile _
upstream from the man-made diversion barrier. Until recently (1995) a pipeline
supporting gabion structure blocked all fish passage into the lower end of
Alder Creek from the mainstem Santa Ynez River. Until that time, the lower
reach was thought to be largely fishless. Within the last several years a



number of fry have been observed within the lower reach. A short section below
‘and immediately above the remaining man-made karrier supports year-round adult
trout.

The 8 miles of mainstem Santa Ynez between Gibraltar and Jameson Reservoirs
dries up in summer of most years leaving only a few stagnant pools and the
plunge pools below Juncal Dam. Spawning habitat might be available but flows
are likely not stable long enocugh to allow for successful development of eggs
and fry movement into tributaries or down inte Gibraltar Reservoir in order to
survive, There have been numerous reports of stranded trout within this

‘section. Arroyo chubs are also common until flows subaide.

Jameson Reservoir retains a good population of reeldent trout. Exotic bass and
sunfish are likely not present in numbers comparable to thosé of Gibraltar and-
Cachuma. Spawning runs of good sized fish are observed into the tributaries.
The North Fork Juncal flows over 2 miles in a southerly direction through steep
upper bedrock and boulder cascades through moderate gradient boulder cobble )
step runs and through a short lower section of low gradient gravel glides and

riffles. The upper Santa Ynez (Main Fork Juncal) flows in a westerly direction

through almost two miles of steep boulder cascades followed by moderate

' gradient boulder/cobble step runs and riffles. Spawning trout and fry have

been observed moving up this drainage.

HISTORICAL CONDITIONS . _ -

Historically, steelhead (ﬂmggggxggggg mykiss) were a common inhabitant of

- California coastal streams as far south as Baja. An estimated 10, 000-20,000

steelhead once ran over 50 miles up the mainstem Santa ¥nez and additional
distances into most of the major tributaries to spawn (Shapovalov 1944) .
Although the exact figures for steelhead production are arguahle, there are
many historical accounts of how the Santa Ynez River Basin produced larger runs

and sized fish (20 lbs) than many other southcoast rivers. It is odd, however,

that there are not the numerous historical accounts praising the Santa Ynez for

it’s rich resident trout angling like there are for other southcoast drainages.

This may be just a matter of the accessibility and nearby human populations, or

‘it may be a reflection that the Santa Ynez was a ideal producer for anadromous

fish but oould not support high numbers of fish into adulthood..

The best h;atorlcal spawning\habltat was cencentrated in the mid to upper third
of the Santa ¥Ynez basin. The best quality mainstem spawning habitat was noted
as from around present day Solvang up to Oso Creek in 1946 field observations
{post Gibraltar Dam) (Shapovalov 1946). Cachuma and Santa Cruz were noted as
significant spawning tributaries. Other upstream tributaries and mainstem
areas also likely supported spawning steelhead but by the time steelhead began
to decline and people tock notice (ie the 1940’'s) reservoirs had already
blocked access further upstream.

- Historically, a substantial run of steelhead extended up into the lower part of
Cachuma Creek. Natural bedrock falls provided at least partial blockage of
fish passage into the upper basin. A "land-locked" run of steelhead continued
to run up out of Cachuma Reservoir and utilizing lower reaches of Cachuma Creek
to spawn but there were concerns with poaching and predators and a fish barrier

_y
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(gabion??) was constructed at the outlet and several miles inland as a
protective measure against poaching of spawners!

From what few accounts are available, steelhead appeared to begin their most
precipitous decline in the late 1940’s. The construction of Gibraltar Dam in
the 1920’s, Juncal Dam in 1230, and Bradbury Dam in 1353, blocked steelhead
from accessing the upper Santa Ynez River and began to greatly affect habitat
quality. Debris basins and water diversions further fragmented the habitat.
During 1840-1950's steelhead were "rescued" from stranding in drying reaches
and moved up and over many natural and artificial barriers. Over 175,000
steelhead were rescuad from prematurely drylng reaches and gtocked inte
Peachtree Creek in the late 1940's. :

Within the last 50 years, stocking of non-native rainbow trout has resulted in
‘dilution of native genes although most of the stocking has occurred in the
lower portion of the Santa Ynez River below Gibraltar Reservoir. Stocking or
inadvertent intreductions of other exotic species has likely also had effects
on steelhead. The reservoirs contributed to expansion and continued pPresence
of exotics, as even in floods and droughts the reservoirs serve as a refuge.
Largemouth Bass, Smallmouth Bass, Greensunfish, and bullfrogs, are of
particular concern. Tamarisk contlnuea to be a problem that will need ongolng
efforts at control.

Dams also cut-off much of the supply of sand and gravels and began a process
which has drastically altered the downstream channels and floodplains.

Road building, maintenance, and use, hag also had an effect on steelhead and
- stream corridors, although probably-less so than many other watersheds. Most
of the present day access roads were built around the turn of the century. The
retention of much of the upper River basin as semi-primitive and more recently
. deaignated w11derness, has protected 1t from some human disturbances.

Fire and post-fire floods and debria slides have been a significant disturbance
processes in the upper Santa Ynez River basin. Chaparral fires occur every
'30-60 years (Davis et al., 1588) and seem to burn hot over large areas of the
landscape. In normal water or wet years the incidence of fire is low, it burns
only at low intensities, and rarely burns through the moister riparian zones.
The riparian network thus is protected from fire and may contain fires within
smaller patches of the watershed. Such is also the case if nearby hillslopes
have recently burned and lack the fuels to carry the fire. Many recent fires
have originated in or near streams in areas of greatest concentration of fire
causing human activity (campfires, vehicles, etc.).

Pecple have also directly disturbed the Ventura River watershed and the
riparian corridors. Downstream from Bradbury Dam, historical channelization
and bank revetment work has straightened and constricted mainstem channels to
the detriment of fish and other aquatic life. Channel clearing continues
within the lower River basin but has not been substantial within the Forest.
Woody debris has been cleared from channels after fire. Known locations of
past channel clearing projects include Cachuma and Santa Cruz drainages.

E CONDITIONS

Ste ad and Rainbow Trout -



The Santa Ynez River steelhead population continues to be severely depressed.

- While it is likely that steelhead pass upstream without detection it is certain
- that their numbers are low (<100?; Entrix 1994}, below the 200 fish threshold
associated with a high risk of extinction (Franklin 1980). There have been no
confirmed reports of anadromous adult steelhead in the Ventura River since 1993
and only a few scattered reports since the 1%60's. _ s

Scuthern steelhead and rainbow trout are of the same species and potentially
intermixing populations. As has been observed in other steelhead populations -
(Shapovalov and Taft, 13954) resident populations may coexist and geographically
overlap with the anadromous form. Steelhead and rainbow trout eggs, fry, and
juveniles can not easily be differentiated. They can conclusively be
identified as "steelhead" when they go through the smoltification process
which prepares theix system for salt water and gives them the characteristic
silvery appearance. Swmoltification: probably occurs when fish achieve a length
of 15 cm within the first or second year (Moore, 1980}. Smolts move downstream
wzth receedlng storm flcwe in April-June (shapovalov and Taft, 1954) '

Scuthern steelhead have adapted to the unpredictable climate by retaining the
flexibility to remain landlocked through many years or even generations before
returning to the ocean when conditions allow (Titus et al., 1994). Such traits
.anid behaviors appear to be inherited and there could very well be differences
in the extent of anadromy between differant river basins and even within a
single drainage (Waples, 1991). Research-into the movements of inland trout
has also shown that different populations have vastly differing degrees of
mobility ranging from a few feet to 50 miles within a year (Schmal and Young,
1994). Both anadromous and resident trout have likely adapted to move upstream
to counter effects of periodic flood extremes and droughts. Success of
restoration may be dependant on retaining the appropriate genet;cs for
physiology and behaviors adaptive to 1oca1 situatione._ -

Stocking of non-native rainbow trout may be detrimental to native trout and

hamper the restoration of anadromous gsteelhead. Pilmore Hatchery rainbow trout

_ are stocked in Cachuma Creek and the mainstem Santa Ynez below Gibraltar Dam.

Many tributaries have been etocked in the past but have not been stocked for
over 10-20 years.

It is. not clear to what extent overstocking with non-native’ rainhow trout may
have caused introgression in the Santa Ynez steelhead. Genetic analysis of
 rainbow trout from Alder, Juncal, Fox, and Indian Creeks has suggested that
these populations retain much of the genetic make-up of their southern
steelhead ancestry (Nielsen et al. 1997}. More recent genetic ahalyeis has-
revealed that Devil’s Canyon also may harbor a large component of fish with
" native eteelhead'genee (4 cut of 5 figh sampled) (USFS data files 159%7).
Jaméson Reservoir seems to maintain a mixture of the southern California and
non-native stocks. It is not known if the progeny of resident trout with
steelhead ancestry will ever be able to emolt and regain the anadromous
life-style.

Until recently, the regular five fish limit without gear restrictiomns was
applied throughout the Ventura River basin. Since 1993, only catch and release
fishing with barbless artificial flies is allowed from May through December
below Cachuma Reservoir in order to protect anadromous steelhead trout. The




five fish limit continues in upstream reaches. Most angling activity is
concentrated in Cachuma and the mainstem Santa Ynez below Gibraltar Dam and
mostly takes place in spring extending into the early summer. The extent that
angling has impacted wild trout populations is not clear. Steelhead
populations have been shown to be highly susceptible to angling in the
northwest (Pollard and Bjoran, 1973). Even catch and release angling can
impact populations, especially later in summer when fish are already ltressed
by high water temperatures and reduced flows (Wright, 15392).

Angling as well as other recreational activity may be affect trout and their
habitat. Recreationists concentrate their activity along fragile streambanks
and wading in the prime shallow water spawning areas. Research has indicated
that a single wading across salmonid spawning redds can kill 40% of the eggs.
Mortallty increases to over 20% with multiple wadings {Roberts and White,
1992). Recreationists build flimsy and yet channel altering small boulder and
cobble dams for ponding water for summer scaking. At lower flows these small
dams act as barriers to fish movements and create additional pool habitats that
may favor exotic species such as bass, mosquitofish, sunfish, and bullfrogs to -
the detriment of native species and trout. Recreationists potentially have the
greatest impacts on stream fish and biota from May through August with the
highest potential impacts on steelhead and resident trout during April and May
when the eggs and fry are sensitive to damage or habitat loss.

Resident rainbow trout are well dispersed throughout the upper Santa Ynez River
" bagin, inhabiting all sections of the mainstem and tributaries where there is
good perennial water and stream gradients are not too steep (generally less
than 10%). . In drought years their distribution shrinks and in high water years
their distribution expands where falls, boulder cascades, or man-made barriers
do not block their upstream migration. The highest densities cf'juvenile trout
are found within seasonal intermittent reaches such as Blue Canyon and Alder

Creek

Santa Ynez River basin supports low to moderate (“good“ according to Smith
1982) overall trout densities (0.3-2.0 fish per m")}, comparing favorably to
more northerly coastal streams (Burns 1971; Shapovalov and Taft 1954) and of
similar densities to other south coast streams (USFS data files). Adult
population densities are estimated at 300-1000/mi which is lower than densities
encountered in other southern California coastal streams . Juvenile densities
ranged from 0.1-5.0 per m  with the average around 1.2, higher than documented
in many_ other southcoast streams, including the lower Santa Ynez River
{0.18/m”; Entrix 19%4). These differences in productivity may be related to
morphological, geological, and hydrological differences between watersheds but
could also indicate that human influences have taken a toll. The discrepancy
between high juvenile but low adult populations may indicate that the Santa
Ynez River basin has the capability to produce large numbers of steelhead
~smolts that go to sea to complete their growth but is not ideal for supporting
year-reund high resident trout production.

.Among the tributaries, Blue Canyon holds the greatest potential to produce a
large number of fry. There seems to be something particularly productive about
the lower gradient east- -westerly reaches of Blue Canyon and Alder Creeks.
Access of fry to continued late summer rearing habitat may be a problem,
however. Other areas of high observed fry densities include Juncal Creek above




Jameson Resefvoir, Fox above Gibraltar Reservoir, and sections of Santa Cruz
Creek and it‘s tributaries above Cachuma Reservoir.

Projecting fry densities across the potential fish producing reaches within the
Santa Ynez River basin, Forest lands would yield roughly 92,000 juvenile trout
cn the whole or equivalent smolts to support an adult steelhead run of
approximately 1,800 (Table 1). A similar but higher estimate of ‘potential
steelhead production (4,000 adult spawners} can be derived from the quantity
and quality of spawning habitat which could be made accessible to sgpawning
steelhead within the Forest Service System landg.  These estimates are within
the realm of the historical projections of over 10,000 steelhead historically - -
utilizing the Santa. Ynez River basin (Shapovalov 1944) but rather low. The:
digcrepancy may be due to present-day habitat alterations and differences in
productive capab111t1es of anadromoys steelhead and the current resident

trout. .

Projected spawning capac1t1es relnforces the premise that Blue Canyon, Santa
Cruz and Alder Creeks are the prime potential steelhead smolt producers. o
Because of extensive and/or high quality available habitat, Mono/Indian Creeks,
Devil’s Canyon, and the lower mainstem Santa Ynez emerge as additional
contenders as major production areas (Figure 1).

Other Aquatic Species:

Pacific lamprey (Lampetra tridentata) share many of the same habitat
requirements as gteelhead and may spawn and rear within similar areas and
within the same seascn.  Lamprey larvae are not easily detected, however, and .
" although they were not cbserved in Forest Service surveys they may he there.
Lamprey are alsc hampered in their upstream migrations by natural and
artificial barriers, but possibly to a lesser extent than steelhead.

Arroyo chub (Gila orcutti) are found in abuhdance {10-20 fish per 100 feet)
throughout much of the mainstem Santa Ynez and many of the lower gradient
reaches of tributaries. Chubs appear to be associated with low gradient
riffles and runs (USFS, 1995). Three spine stickleback (Gasterosteus
aculleatus aculleatus) are not as abundant but are common in the middle Santa
Ynez above Gibraltar Reserveir. Stickleback habitat includes small pools with
constant flow and low water velocities. {Baskin and Bell, 1975). Both species
are known to_coexlst_wlth steelhead and resident trout and may serve as a.food
scurce for migrating adult steelhead.

Several species of sculpin (staghorm sculpin Leptocottus armatusg, prickly
sculpin Cottus asper) and tidewater goby {(Eucyclogobius newberrvi) co-existed
‘with steelhead and were native to the Santa ¥Ynez lagoon and estuary. Sculpin
may also have inhabited the mainstem but were not likely to have extended far
into the upper basin and tributaries. Sculpins have been cbserved in Cachuma
Reservoir and may extend into Cachuma and Santa Cruz Creek. Neither of these
species interacted with steelhead to any great degree except possibly as a food
source for migrating adults.

Exotic species that are abundant in the upper Santa Ynez River basin include
Largemouth Bass (Micropterus salmoides), Smallmouth Bass (Micropterus
dolomieuni), Greensunfish, (Lepomig cvanellus), Bluegill {Lepomis macrochi;gs),

et



and Pacific Crayfish (Procambarus clarki). Less abundant exotics include
Fathead Minnows (Pimephales promelas), and Mosquitofish (Gambusia affinig).
Highest densities of the exotics are found in the reservoirs, mainstem, and
lower gradient sections of some of the tributaries. Crayfish are scavengers
that readily feed upon eggs and fry in gravel spawning beds (Hobbs et al. 1389;
Page 1985). Periodic floods likely limit upatream expansion of these species.
Droughts may limit populations but can also increase the impacts _of exotics on
native species as there is increased competition for shrinking habitat.

Native species which may impact trout and steelhead include western pond
turtles (Plemmys marmorata pallida) and two striped garter snakes (Thamnophis
hammondii) . Turtles prey upon fish but only if the fish are stranded, dead, or
sluggish. Two-striped garter snakes are highly effective predators, taking '
juvenile salmonids of up to five inghes in length. Their impacts on local fish
populations can be substantial during dry summers when fish are concentrated in
limited habitat. ' ' '

Other native agquatic species that appear not to negatively impact trout or
steelhead included Red-legged Frogs (Rapa aurora), California Treefrog (Hyla
cadaverina), Pacific Treefrog (H. regila}, Western Toads {(Bufg boxeas), Arroyo
toads (ggfo_micrgscaghus); and California Newt (Taricha tgrgga)g ‘A1l of these
species except California newts overlap with trout in the use of stream channel
_types, reaches, and tc some extent instream habitat. California newts
generally inhabit perennial stream reaches where trout densities are low to
non-exigtant, HNewts are not common in the Santa Ynez River basgin, AYroyo
toads requires shallow cpen poocls, with little to no flowing current, and open
banks, usually the low gradient reaches with only seasocnal water flow.
Red-legged Frogs typically utilizes dense shrubby riparian vegetation
_associated with deep pool habitats (>1 meter deep) in still or slow moving
perennial water (Christopher 1994, Stebbins 1954, Hayes and Jennings 1988).

-

Habitat Quality -- Migrations

Southern California steelhead/rainbow trout move upstream to gpawn during the
tail-end of winter storm events between January and March (Shapovalov and Taft
1954) . Usually, several successive winter storms would allow for multiple
spawning migrations and assist with the movements of steelhead swmolts
downstream to the ocean. ' ' :

Landlocked resident rainbow trout may also move great distances as a mechanism
to survive the typical flood and drought cycle (Schmal and Young 1994). If
upatream movements are blocked, trout survival and reproduction may be .
drastically reduced. Entire year classes may be leost as the lower and mainstem.
channels go dry; Adult spawners may not be able to reach suitable spawning
habitat and return safely to good summer holding water. Trout strandings are
common. Natural falls and concrete dams with a drop of over four feet are
generally complete barriers to upstream f£ish movements.

Migrating steelhead can generally navigate upstream against flows up to 6 feet
per second and leap over 4-& foot heights (Evans and Johnston, 1972). Deep
water (>half of the vertical jump) is necessary to gain the leaping momentum.
Resting pools (>6") are necessary in long sections of high velocity flows.

" Swimming and jumping abilities are size dependant (Evans and Johnston 1972}, so

fo



that fewer but larger 1ndiV1duals may be able tc reach the upper reach spawning
beds. The spawners that do make the effort would be compensated with less

:competltzon for available hab;tats, larger and more numerous fry, and healthier

progeny.

Complete high flow barriers are found within almost every major tributary to
the Santa Ynez. Many of these barriers are formed by water plunges through
boulders jammed against bedrock streambanks and canyon wallg. Some of the
barriers are waterfalls over bedrock ledges. Boulder barriers may shift to
form or open sc.as to allow fish passage during extreme flood flows or
earthquake activity. There is also opportunity for human intervention to blast
open a channel for fish passage. The rather immutable waterfalls, however, are
often situated at the lower end of reaches with boulder barriers, and thus the
potential for opening up additional.access for steelhead is limited at best.
During low flows, boulder cascades, bedrock slides, and low gradient riffles
may become barriers to upstream fish movement. Steelhead may become stranded
on their upstream migration if flows rapidly decline. The presence of good

deep resting pools is essential during this period as f£ish may wait out the

period between storms. An average of one out five years is well below normal
precipitation (less than 15 inches over the year) potentially severely limiting .
steelhead spawning migratlons and trapplng downgtream moving smolts.

'Low flow barrlers are llkely found throughout many of the reaches of the upper

Santa Ynez River basin. Low to moderate £low fish passage is. thought to occur’

. when depth is greater tham 0.6 feet over more than 25% of the wetted channel

and with velocities of more than 8 feet per second (Thompson 1972). Surveys
were not of sufficient detail to describe all low flow barrier locations.

Artificial barriers to steelhead migrations include Bradbury, Gibraltar, and
Juncal Dams as well as water diversion structures on Devil’s Canyon, Fox, and
Alder Creeks, Road crossings may be low flow barriers within the mainatem
Santa Ynez below Gibraltar and above Jameson Reservoir. Sediment catchment
basing also block upstream fish movements on Indian, Mono, and East Fork Juncal
Creeke. : : :

Spawning trout seek out'rifflea or pool tails where gravels are plentiful and
within a usable size range (1/4-3/4") and silts are minimal (<15-30% of volume)
(phillips et al. 1975). Stream flow must be adequate to maintain oxygen levels

;of at least 5 ppm (Bjornn and Reiser 1591) and temperaturee batween 3 and 20 C
(Bell 1986). North facing tributaries seem to have the best stream flows and

cooler water temperatures extending later into the egg incubation and fry

rearing per;oda

As previously discussed, steelhead, and likely wild rainbow trout, will move
into seasonally flowing reaches to spawn. They are not iimited to only.
perennial waters and may infact utilize intermittent reaches to avoid crowding
and potential predators (Carrcll, 1985; Everest, 1973). Riffles provide the
predominant spawning habitat although small gravel pockets associated with pool
tails may also be utilized by steelhead raimbow trout. Juncal, Alder, Fox, Blue
Canyon, and Devil’'s Canyon Creeks have the h;ghest proporticns of riffle
habitat.



Not all riffle habitat is good spawning habitat, however. Good spawning
habitat should have a high percentage of gravels (>20%), no more than 15% fine
sediments, and channel meorphology {(width/depth + 15) offering the good oxygen
and silt carrying velocities. Given these parameters, the most suitable
spawning areas would be predicted to be in Blue Canyon and Alder Creeks. A2And
indeed, these areas support some of the highest densities of trout fry.

The majority of mainstem spawning habitat downstream of Bradbury Dam occura
upstream of Refugio Road (le. approximately 8 miles). Projections from redd
densities would indicate that the area could produce about 1.2 million fry but
that rearing habitat would further limit numbers produced to about 180,000
(Entrix 1594). 1In dry years losses might have been greater with most of the
available rearing habitat areas goipng dry in summer.

Rearing Habitat

Two or three weeks after fertilization the eggs hatch and emerge as fry. Fry
emergence is a time period when trout are highly sensitive to silt, water
temperature, and fluctuations in flow (Phillips et al. 1975; Sigler et al.
1984) . The prime spawning habitat is located in low gradient alluvial channels
_which naturally may go dry in summer or earlier in drought years. Local trout
have adapted to local hydrology so as to ensure the timing of emergence almost
always proceeds extreme reductions. Once-hatched fry remain in shallow margins
of riffles and runs close tc the spawning beds until they have grown enough in
a month or so to act;vely migrate to more suztable stable summer habitat

" {Bisson et al., 1981),

. Low gradient riffles, runs, and glides provide the primary rearing habitat into
the early summer. The quality of rearing habitat is largely determined by the
continuation of water flow of moderate temperatures and the availability of
cobble and small woody debris for use as cover from predators and protecticn
from high water velocities.

The best rearing areas do not completely overlap with the localities of the
'best spawning reaches. Juncal, Alder, and Fox Creeks appear to have sufficient
rearing habitat to support the fry that are produced in spawning beds. Blue
Canyon and Devil’‘s Canyon may not have sufficient rearing areas to meet the
demands of fry produced from spawning beds. Cther areas that may provide good
rearing habitat but do not nec¢essarily have prime spawning areas include
sections of the Santa Cruz, Mono, and Indian drainages.

Food Pr in ita

Adult steelhead/rainbow trout feed on aquatic and terrestrial insects such as
caddisflies, mayflies, and stoneflies in addition to snails and other fish
{Shapovalov and Taft, 1954). Temperature extremes, siltation, and loss of
riparian vegetation can lead to a reduction_in the aquatic food base and
overall health and survival. Obviously, a premature loss of flow during the
peak perlcd of spring productivity can alsc affect insects, thus affectlng
fish.




Good spawning riffles and pocl tails are usually also good food production
zones. Highest product1v1ties would be expected where substrate size ig
dominated by cobble, however. Woody debris contributes nutrients and substrate
for primary and secondary production. Less than 15% fines and moderate
sunlight but ample streamside vegetation (canopy 40-60%) would be ideal for
aguatic insect production. Based upon limited aquatic invertebrate sampling,
food availability is good throughout most of the upper Santa Ynez-River basin
"mad may not be the key factor limiting trout recruitment, -

Late §umm§r Habitat

As flsh grow in late summer and fall they move into swifter and deeper water,
inhabiting runs and pools (Chapman and Bjornn, 1969). Runs are gquite common
and not limiting. Pools and coolwater refugia from the summer heat are likely
the most restrictive bottleneck that reduces population size and limits growth
and recruitment. During dry years, summer conditions of high temperatures and
"low dissolved oxygen are particularly severe reducing fish growth, survival,

. and health. By August particularly in drought years, only isclated deep pools
retain fish, and complete or partial fish die-offs can occur. If there are
barriers to upstream movements it is posslble that a tr;butary may become
fishless after extreme drought. -

Losgs of rxparian canopy or widening of a stream channel can greatly increase
water temperatures and reduce trout survival. Steelhead/rainbow.trout are
thought to prefer temperatures between 10+13 °c (Bell 1986) and may die if
exposed to temperatures above 25 °Cc (Charlon et al. 1970). Long term exposure
to sub-lethal temperatures (14-25 C} weaken trout and leave them more
susceptible to disease and predation. High but sublethal water temperatures
can also affect growth (Barnhardt, 1986), smoltification, immunity to other
stresses, and behavior {Reeves et al. 1987}.

Southexn Callfornia steelhead/rainbow trout appear to survive under higher -
water temperatures and lower dissolved oxygen levels than other trout. It is -
unclear however whether they can better withstand heat or if they have
~developed ways to simply avoid it through microhabitat selection (Matthews and
" Berg 1994). If subsurface flows are reduced and riparian vegetation declines
overall water temperature will increase and seep fed pool refuges will also be
reduced. This effect may be particularly damaglng during late spring when
entire year classes may be lost.

Reaches with denaer-canopy cover are likely to maintain the coolest water
temperatures into late summer. Likewise, cool water springs and seeps may be
impogtant. Much of the mainstem Santa Ynez experiences high temperatures
(>75"F) that likely limit trout survival and production. Hot springs in
Caliente and Little Caliente further increase temperatures. The best end of
summer and drought refugia are to be found in reaches of Juncal, upper Alder,
Escondido (tributary to Blue Canycn), Fox, Indian, Devil's Canyon, and Santa
Cruz. Only limited areas of the mainfork Santa Ynez above Jameson and below
Gibraltar Reservoirs have any appreciable shading.

Pool densities may alsc be related to trout abundance. Deep pools have been
shown to retain cooler water near the bottom, offering thermal refugia to fish
in late summer (Matthews and Berg 1996). Salmonids, and particularly steelhead
regquire deep pocls as resting areas and refuges from high flows and water



temperatures (Dunn, 1981). As juvenile steelhead grow they gradually shift
from shallow to deeper water habitat, including pools (Bisson et al., 1981).
Adult fish with a higher metabolism and larger body mass, require deep holdlng
poecls in order to survive winter floods and summer droughts.

Generally, the best and most abundant pool habitat is situated within the mid
to upper reaches of side drainages. The mainstem is pool poor which when
coupled with higher solar influx with a less dense shade canopy and lack of
coclwater springs and lesser late summer flows means inhospitable summer
habitat. The side tributaries are presently the most significant resident
trout habitat and linkages must be maintained or restored to malnstem reaches
‘in order to restore viable anadromous steelhead runs.

Water Quality

Detailed water quality sampling has not been conducted within the upper Santa
Ynez River basin. Low dissolved oxygen can be a problem in mainstem reaches

. where flows are stagnant, algae growth vigorous, and temperatures are warm.
Water quality is likely to be adequate for trout and steelhead throughout. most
reaches of the side tributaries. PH, mineralization, and alkalinity may be

high, especially within reaches with a large influx of groundwater springs and

.seeps. White crusty sodium chloride and sulfide deposits aré common where
evaporation is high near spring influxes. In some reaches (as noted in Cachuma
Creek) calcium carbonates will precipitate out forming a layer of cenment across
the stream bottom. Such cementing could lessen the quallty of spawning beds
although winter high flows appear to dissolve the minerals and break up much of
the cement prior to the spawning period.  Scattered small iron rich seeps may
contribute to local precipitation of iron floculants which can be damaging to
fish eggs and gills (McKee and Wolf, 1570).

The water chemistry suggests a moderately productive aquatic community,
although nutrient levels have not been measured. Aquatic productivity may be.
limited at total dissolved solids over 400 ppm (Bell 1573) as may be
encountered immediately downstream from high mineral hot springs.

Economics

Based upon the recreational and tourism money ($106/fish) that can be
associated with steelhead trout (RPA, 1990), the Ventura watershed is
potentially worth at least a million dollars, probably more. Additional
economic value can be derived from non- consumptive use of steelhead rescurces.
other values associated with the presence of a healthy steelhead run can not be
asaigned a monetary figure.

SUMMARY AND CONCLUSICNS

Steelhead are currently blocked from accessing approximately 60% of their

present and historical spawning and rearing habitat. Modification of the dams _

with fish ladders or trap and truck operations would open up an additional 23,
40, and 5 miles above Cachuma, Gibraltar, and Jameson Reservoirs,

respectively. Providing access to Cachuma and Santa Cruz Creeks could produce
540 potential steelhead. Access to the lower Santa Ynez mainstem upstream from
Cachuma Reservoir could preduce 240 steelhead adults. Just getting fish inteo

._ - -
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the upper most part of thia mainstem section and Devil's Canyon would produce
280 steelhead.

Restoration of fish passage above Gibraltar Dam and into Indian and Mono Creeks
would support an estimated 1,200 steelhead. Without access up Mono and Indian
Creeks around the Monc Debris Dam only about half of the potential steelhead
would be produced. Restoration of access to above Juncal Dam would represent
potential production of a 100 or so steelhead. If all of the above measures
are taken, an additional 68 total miles of spawning and rearing habitat could
ba utilized to produce an estimated. 1,800 to 4,000 steelhead adults. These

- estimates may be ‘consexrvative. :

Santa Yhez River steelhead can not afford any loss of numbera due to natural or-
unnatural causes. If the steelhead population was atrong and well distributed

. it could withstand a poor reproductive year due to floods, fires, drought, or
temporary barriers to fish passage. At the currently suspected low population
size (<200 spawning adulta) even minor diaturbancea could be devastating. The
watershed should be managed for a diversity of steelhead habitat areas so as to
minimize the risks of simultaneous catastrophic disturbance. Overall steelhead
population viability can best be maintained by restoring multiple (ideally at
least three) spawning subpopulations within the Santa Ynez watershed and
managing these populations without encouraging intermixing.

Baled upeon the estimates of steelhead smolt production and habitat
capabilitiea, restoring fish passage up through the middle section of the Santa
‘¥nez above Gibraltar Reservoir is the most likely to be biclogically effective
alternative. The opportunities for - -long term and unimpeded recovery and
restoration of steelhead may be greater in the less heavily used but . readily
accessed middle section of the upper Santa Ynez. This section alsoc has thea
advantages of multiple perennial and seasonal side tributaries which could
support spawning and rearing steelhead and distribute the pepulation into
additional subpopulations which may be able to better withstand disturbances
such as floods, drought, and fire. The poténtial difficulties with exotics in
: Gibraltar Reservoir should be examaned :

‘Restoratien in the lower Santa Ynez entails numerous challenges such as the

_predominance of exotié species, constant and extensive human disturbance,
conflicts with a popular put-and-take fishery, and a lack of adequate flows and

appropriate spawning substrates. It may be worth considering getting fish into
the upper section below Gibraltar Dam with acceas into Devil’'s Canyon.

Re-establishment of a link between Jameson Lake and an anadromous run would be -
worthwhile as the upper watershed tributaries are productive and isolated from
human disturbance. However, the quantity of available habitat and potential
for production is less than the other areas and there may be value in
maintaining. the land-locked native genetic pool separate from the ocean run
fish.

Second priority alternativea would be to reatore fish paseage into Mono and
Indian Creeks so as to provide continuity between several tributaries and the
mainstem and to encourage linked but separate and diverse spawning
subpopulations. If feasible, restoration of steelhead passage into Santa Cruz
would also be worth evaluation, Ideally three separate subpopulaticns should



be restored to viable levels to provide insurance against catastrophic loss
from fire, flood, drought, or disease, '

RECOMMENDATIONS

From a strictly fisheries perspective, the most important actions that need to
be taken are those that will allow steelhead to access their prime spawning
grounds in the upper Santa Ynez River basin. The Forest Service can contribute
to this effort by providing the best available information on the consequences
of various alternatives and by addressing opportunities to restore steelhead to
Forest lands. " As discussed above, restoration of steelhead access to the
mainstem Santa Ynez above Gibraltar Reservoir may be biologically the most
effective alternative. Of course, the ideal situation would be restoration of
steelhead to their entire historic range, from ocean to upper Juncal Creek.

If any of the altermatives prove worth further study, the Forest Service will
need to also analyze the consequences of reintroducting steelhead on other
Forest activities, particularly recreation. Fish passage issues at Forest
Service road crossings and permitted water diversions are already under
analysis since fish passage is also 'a concern for resident trout. Prospects of
" reintroducing steelhead would step up the analysis and possibly aid in
_securing funds and earlier implementation.

Protective measures_to decrease migratory.mortality would also require
multi-agency involvement. Any alternatives-that would reintroduce steelhead to
the lower Santa Ynez below Gibraltar Reservoir would require a great deal of
planning, public education, possibly modifications in facilities, and
stepped-up law enforcement. Methods of controlling potentially harmful exotic
species would need further development and major coordination among the
regulatory and management agencies.

The water management and regulatory agencie® may need to consider modifications
of water release, diversion, and storage schedules. If steelhead restoration
to the above Gibraltar Reserveoir is possible, it may be worth considering
augmentation of flow releases from Juncal Dam during the critical periods when
fry need to disperse between the high producticn spawning reaches downstream to
other more perennial areas for 1ate summer rearing.

Measures to reduce streambank instability and control run-off of silts may be
indicated. A more detailed analysis of overall watershed conditions would be
necessary to identify, prioritize, and plan projects. Although there are some
localized areas which could be treated to reduce erosion, efforts to return the
watershed to a more natural or desirable fire cycle may be the most significant.
Forest Service contribution to restoration of steelhead habitat. Not only
would siltation be lessened, but watershed hydrology could be improved to
lessen the effects of drought and scouring floods and thus enhance habitat.

The District has been implementing prescribed burns for a number of years with
good success. An update to the fire management plan may be warranted to
address steelhead igsues and opportunities. '

" LITERATURE_CITED




Allen, M.A. 1986. Population dynamics of juvenile steelhead trout in relation
to density and habitat characteristics. MS thesis, Humbold State
University, Axcata, CA.- '

Armanﬁrout N.B. 1891. Restructuring streams for anadromous salmonlds
American Fisheries Symposium 10:136~-149.

Barnhardt, R.A. 158s6. Spec;es profiles: Life histories and environmental
requirements of coastal fishes and 1nvertebrates. Biclogical Report
82(11 60) .

Baskin, and Bell. 1975.

Bell, M.C. 1973. Fisheries handboock of engineering requirements and biclogical
criteria. Fisheries-Engineering Research Program, Corp of Engineers North
Pacific Division. Portland, OR.

Bisson P.A., J.L. Nielsen, R.A. Palmascn, and L.E. Grove. 1981. A system of
naming habitat types in small streams, with examples of habitat utilization
by salmenids during low streamflow. Paper presented at the Acquisition and
Utilization of Agquatic Habitat Inventory Information Sympos:um in Portland,
OR, October 28-30. : .

Bjornn, T.C. 1978. Survival, production, and yield of trout and chinocok

salmen in the Lemhi River, Idaho. University of Idaho, College of
_ Forestry, Wlldlife and Range Sclences Bulletin 27, Moscow.’

. Boussu, M.F.'1954. Relatzonshlps between trout populationa and cover of a

small stream. dJournal of Wildlife Management. . 18:229-239.,

Bowes, N. and T.A. Crowl. 1995. The role of native and introduced fish
species on high mountain desert stream communities. Proceedings of the
. Desert Fishes Council. 1954 Symposium.” p. 52. '

Bnikley, R.V. 1967. Fecundity of steelhead trout, Salmo gairdneri, from Alsea

River, Oregon. Journal of the Fisheries Research Board of Canada.
24:917-926. '

Carpanzano, -C. 1996. Distributions and habitat assocciations of different age

classes and mitochondrial genctypes of oncorhvnchug mykiss in streams in
southern California. M.S. Theais, University of California, Santa
Barbara.  87pp.

Carroll, E.W. 1885. &An evaluatiqn.of gteelhead trout and instream structufea
in a California intermittent stream. Humbolt State University M.S. thesis.

61lpp.

Caron, F. 1992. Revised biological assesament for the proposged bridge '
replacements on route 33 from Wheeler Springs to Cuyama River. Caltrans
Report. ' '

chapman,'n.w. and T.C. Bjornn. 1969, Distribution of salmonids in streams with




special reference to food and feeding. Pages 153-176 IN Northcote, T.G..
{ed), Symposium on Salmon and Trout In Satreams. H.R. MacMillan Lectures
in Fisheries, Univ. of B.C., Institute of Fisheries, Vancouver.

Clanton, D.A, and J.W. Jarvis. 1946. Field inspection trip to the
Matilija-Ventura River watershed in relation to the construction of the
proposed Matilija dam. Report to California Department of Fish and Game,
Sacramento, CA. 3pp. ' . S . :

Cohan, D;R., B.W. Anderson, and R.D. Ohmart. 1978. Avian responses to
saltcedar along the lower Colorado River. USDA Forest Service, General
Technical Report GTR-12 pp. 371-382. ’

Cramer, S.P. et al. 1995. The status of steelhead populations in california in"

regards to the éndangered speéiés act. Submitted to National Marine
Fisheries Service. 168 pp. : :

Davis, F.W., E.A. Keller,'A.Parikh, and J. Florsheim, 1988. Recovery of the
chaparral riparian zone after wildfire. USDA Forest Service General
Technical Report PSW-110.° - '

.Dunn, P.L. 1581. Migration behavior and holding habitat of adult summer
steelhead in Wooley Creek, Calzfornla. ‘MS Thesis, Humbolt State
University, Arcata, CA. 83pp. -

Entrix, Inc. 1994. Cachuma contract renewal fish resources technxcal report.
Prepared for WOodward -Clyde Consultants.

Entrix, Inc. 1993. Results of fish passage monitoring at the Vern Freeman
Diversion Facility, Santa Clara River. Report prepared for United Water
- Conservation District. . . '

Entrix, Inc. 1985. Hiétdrical steelhead run in the Santa Ynez River. Report
' prepared for Price, Pogtel, and Parma, Santa Barbara; CA. '

Evans, W.A. and B. Johnston, 1972. Fish migration and fish passage: a practical
guide torsolving_f1sh passage problems. U.S. Forest Service, EM-7100-2,
Washington, D.C. : :

Everest, F.N., Jr. 1973.. Ecology and management of summer steelhead in the
Rogue River. Fisheries Research Report #7, Oregon State Game Commission.
American Fisheries SOCletY publication #31. 48pp

" Franklin, I.E. 1980. Evolutlonary change in small populatlons. IN: Soule,
M.E., and B.A. Wilcox, eds. conservation Biology: An :
Evolutionary-ecological perspective. Sunderland, MA: Sinauer Assoclates:
135-150. ' :

Fry, D.H. Jr. 1938. Trout fishing in southern California streams -—-
ingtructicns for the beginner. California Department of Fish and Game.

- 24:84117.

Grant, G. 1988. The Rapid Technigque: a new method for evaluating downstream

le



effects of forest practices on riparian zones. U.s. Forest Service'General
Technical Report PNW-220. '

Hayes, Marc. P., and Mark R, Jennings. 1988 Habitat correlates of
distribution of the California red-legged frog (Rana gurora draytonii) and
the foothill yellow-legged frog (Rana bovlii): implications for
management. In: R.C, Szara, K.E. Severscn, and E.R. Patton {gechnical
coordinators), Proceedings of the symposium on the management of
amphibians, reptiles, and small mammals in North America. USDA Forest
Service, General Technical Report RM-166. pp. 144-158

Hayes, Marc. P and Mark R. Jennings. 1986. Decline of ranid frog species in
western North America: Are bullfrogs {(Rana gategbelana) responsible?
Journal of Herpetology 20(2) 490-509

Henke, E. 1995. Comments toc the U.S. Forest Service - Los Padres National
Forest on the historical scuthern steelhead habitat found within the Sespe
Creek/szer watershed area. Memo dated,August 5, 1975,

Higgens, 1991. (steelhead and temperatures)

Helden,.c F 1910. Recreations of a spcrtsman on the Pacific Coast. G.P.
. Putman and SOns, N Y. :

Hubbs, C.L. 1946. Wandering‘of pink salmen and other salmonid fishes into
southern California. California Department of Fish and Game Report
{(32)2:81-85, :

Jennings, Mark. R, 1988, Natural History and Decline of Native Ranids in -
California. Proceedings of the Conference on California Herpetology.
Scuthwestern Herpetologiate SOczety pp 61-72.

Jennings, Mark R. 1994. Biology and: management of sensitive amphibians and
. reptiles of Central and Southern California. Workshop. Proceedings. The
Wildlife Soczety, Central California Chapter

Keller, B.A., J.L. Florlhelm, and D.W. Best.. 1588,  Debris flows in the
chapar:al myth and reality. GSA Abstracts 20(3): 172.

Keller, E.A, and T.Tally. 1979. Effects'of large organic debris on channel
form and fluvial processes in the coastal redwood envircnment. pp 169-167
in D.D. Rhodes and G.P. Williams, ed. Adjuetmenta of the fluvial system. .
Kedall/Hunt, Dubuque, Iowa.

Keller, E.A. and F.J. Swanson. 1979. Effects of large orgahic material on
channel form and flucial processes. Earth Surface Processes 4:361-380.

Matthews, K.R. and'N;K. Berg. 1897. Rainbow trout tesponses to water
temperature and dissolved oxygen in two southern California stream pools. -
Journal of Fish Biology. 50:50-67.

McKee, J.E. and H.W. Wolf. 1970. Water quality criteria, 2nd Edition.
California Water Resource Control Board. Publication 3-A, Sacramento, CA.




outdoor LIfe 100(4).

Battle of the steelheads.

Mears, J. 1247.

Moore, M. 1%80b. Factors influencing'the survival of juvenile steelhead

rainbow trout, Salmo gairdneri in the Ventura River, California. M.S.
Humbolt State University, Arcata, Calif, 82.

Thesis.
‘Moyle, P. B. 1976. Inland Fishes of Callfornla. Unzverslty of Califcrnla Press,

Berkeley, ' : . .
' Pacific Salmon at the

Nehlsen, W., Wwilliams, J.E., and Lichatowich, J.A. 1891,
Crossroads:Stocks at rish from California, Oregon, Idaho and Wash;ngton

Fisheries 16(2) :4-21,
1986. Use of hatchery coho

Nickelson, T.E., M.F. Solazzi, and §.L. Johnson.
salmon {Qchorynchus kisutech) presmolts to re- -build wild populations in
Oregon coastal streams. Canadian Journal of Fisheries Aquatic Sciénce
43:2443-2449. : _ : : ' ' :

Nielsen, J.L., C.A. Gan, J.M. Wright, D.B. Morris, and W.K. Thomas. In Press.

B:ogebgraphlc distributions of mitochondrial and nuclear markers for
Molecular Marine Bieclogy and Biotechnology. -

Contrast in stream-channel response to
Geology 13:135-138.

southern steélhead.

Noland, K.M. and D.C. Marron. 1985.
major storms in two mountainous areas of California.

ing. 1875. . Some effects

Phillips, R.W., R.L. Lantz, E.W. Claire, and J.R. Moring
of gravel mixtures on emergence of ¢oho salmon and steelhead trout fry

Transactions of the American Fisheries Scciety 104:4561-466.

The effects of angling and hatchery

Pollard, H.A. and T.C. Bjornn. 1873,
Transactions of the

r . . .
trout on the abundance of juvenile steelhead trout.

American Fish Society 102:745-752.
1993,

Rathburn, Galem B., M.R. Jennings, T.G. Murphey, and N.R. Siepel.
Status and Ecology of Sensitive Aquatic Vertebrates in Lower San Simeon and
USF&WS, National Ecology.

San Luis Obispo County, California.
Piedras Blancas Research ‘Station, San Simeon, CA,

Interactions between the

Pico Creeks,
Regearch Center,
F.H. Everest, and J.D. Hall. 1987.

Reeves, G.H.,
redside shiner (Richardsonius balteatus) and the steelhead trout (Salmo
the influence of water temperature.

gairdperi) in western Oregon:
Canadian Journal of Fisheries Aquatic Sciences 44:1603-1613.

Reiser, D.W. and R.G. White. 1981.
dewatering on samonid embryec development and fry quality
Energy Rescurces Research Institute, Research Technical Completion Report,

Contract DE-AC79-79bpl0848, Moscow.

Resource Protection Act {RPA}. 1990,
Valuation Guidlines. p. 292-325,

Effects of flow fluctuation and redd
' Idaho Water and

Appendix F: Resource Pricing and

IN Proceedings of the:

The hydrelogy of chaparral soils,
Riverside, California, Sierra

Rice, R.M. 1574.

Symposium on leing with the Chaparral.
Club, p. 27-34,




Roberts, B.C. and R.G. White. 1992, Effects of angler wading on survival of .
trout eggs and pre-emerxgent fry, North American Journal of Fisheries
Management 12:450-459, ' : :

Schmal, N. and M, Youhg. 1994. Mobile trout: consequences of a new paradigm.
Wild Trout Symposium, Mammoth Hot Springs, Yellowstone Naticnal Park,
September 1994, : L : : '

Shapovalov, L. and A.C. Taft. 1954. The life histories of the steelhead
rainbow trout (Salmo gairdneri) and silver salmon (Qnchorvnchus kisutch) .

California Department of Fish and Game.Fish Bulletin: 98,

shapcvalov, L. 1944, Preliminarf report on the fisheries of the Santa fnez
River gystem, Santa Barbara County, CA. California Department of Fish and
Game Inland fisheries Branch, Administrative Report 44-14. 22pp.

Shimamote, K. and D. Airola. 1981. Fish and wildlife habitat capability
modules and special habitat criteria for the northeast zone National
Forests. U.S. Forest Service Pacific Northwest unpublished report .

Smith, R.H, 1996;- The wildlife =eries:._frout-Rainbcw. ‘Stackpole Bocks. 3 pp.

‘Stebbins, Robert C. 1985. A Field Guide to Western Reptiles and Amphibians.
Houghton Mifflin Company, -Boston. 336 pp. _ o

Storer, T.I. 1925. A Snyopsis qf the Amphibia of california. University of
California Publications in Zoology 27:1-342. '

Sweet, Samuel S. 1932. Initial Report on the Ecology and Status of the Arroyo

- Toad (Bufo microscaphus californicus) on the Los Padres Naticnal Forest.

Prepared for USPS, Los Padres National Forest, Goleta, CA.

Sweet, Samuel S. 1993. Second Report on the Biology and Status of the Arrovyo
Toad (Bufo microgcaphus californicus) on the Los Padres Nationa Forest of
Southern California._‘Contract report to USDA Forest Service, Los Padres
National Forest, Goleta, CA. : - '

Swift, C.C., T.R. Haglund, M.Ruiz, and.R.N. Fisher. 1993. The status and
distribution of the freshwater fishes of southern California. . Bulletin of
the Southern California Academy of Science. 92(3):101-167, '

Thompson, K. 1972. Determining_atream'flow for fish life. In: Proceedings,
Instream Flow Requirements Workshop, Pacific Northwest River Basin
Commission, Vancouver, Washington. 31-50 pp.

Titus, R. 1992. Status of California steelhead in coastal drainages of San
Francisco Bay. Report to California Dept. of Fish and Game #1384.

| U.8. Forest Service. 1997. Sespe Watershed Anal?sis. Los Padres National
Forest, Ojal Ranger District. ' '

U.S. Forest Service. 1995. Environmental Assessment for the Interim




Strategies for Managing Anadromous Fish-Producing Watersheds in Eastern
Oregon and Washington, Idaho, and Portions of Callfornla.

U.S8. Forest Service. 19%4. Riparian cOnservation Strategy. Los Padres
National Forest, Goleta, CA.

U.S Forest Service. 1992-1994. Stream survey data. Los Padres National
Forest, Goleta, CA. L .

U.S. Forest Service. 1%%0. Resource Pricing and Valuation Proceedures fdr the
Recommended 1990 RPA Program. IN The Forest Service Program for Forest and
Rangeland Resources: a longterm strategic plan.

'Ventura Star Press. various dates.. From Ventura County Historical Museum
archives. ' ' : '

Waples, R.S. 1991. Genetic interactions between hatchery and wild salmonids:
‘Lessons from the Pacific northwest. Canadian J. Pisheries and Adquatic '
Sciences 48(1):124-133, ' '

Ware and'Thompson.' 1991.

 Weislander. 1935. Vegetation map -- Los Padres Naticnal Forest. Pacific
Southwest Research and Experiment Station, Berkeley, CA. '

Wwright, S. 1932. Guidelines for selecting regulations to manage open-access
fisheries for natural populations of anadromcus and resident trout in
stream habitats. North American Journal of Fisheries Management.
12:517-527.

Yanosky, T.M. 1982. Effects of flooding upon woody begetation along pérts of
the Potomac River flood plain. USGS Professional Paper #1206.

17



Table 1. Habitat clptbiity and escimates of po:en:i.al staelhead production in the upper Santa Ynez
River basin (based upon U.S.Forest Service stream surveys 1982-preaent) .

{1) ' {2} 3) 4)

Flow _  average . ‘Spawning YOY Trout _ Total #YOY
Chan Type Wideh ) Barrier Hahé:ar Dengities from from

DRAINAGE Reach Type __  Miles _(m) 3IRifl %G;gvl tFine Type (m_} |g[100m! Habitat.Densiries

ABOVE CACHUMA RESERVOIR:

S.Ynez 1 3 s 2.0 6.0 10 20 20 flow a0 30 400 1,940

2 © SI 3.0 10.0 .30 5 20 flow 724 30 7.240 32,896

3 ©2  PT 3.0 10.0 20 5 20 : 483 70 4,820 6,760

Cachuma 1 B3? PI 4.0 1.5 107 107 107 193 25 1,520 320
C 2 B37 P 4.0 1.5 107 107 107 bldr = 193 25

8.CruzEF 1 B3z P 3.0 1.5 10 % o 36 o C 720 2,180

2 Bl- P - 3.5 2.0 20 . 10 ¢ falls ‘ 225 45 4,500 5,320

3 B2 P 3.0 1.0 20 15 5 bldrs 30 130 3,600 12,540

Grapevin 1 €27 P 0.7 2.0 40 10 10 %0 130 1,800 . 2,900

.2 Bi? P 1.3 1.5 40 10 5 318 50 12,720 2,100

S.CruzWf 1.  B2?. P 2.5 1, 20 10 10 o121 - 30 2,420 2,400

Coche 1 Bi? P 1.3 1.5 ‘20 20 5 126 25 5,040 1,040

2 B3? P 1.0 1.5 .20 20- 5 - 242 65 4,840 2,100

Black = 1 B2? S 2.0 1,5 207 10 10 flow 97 0 - . .

Peachtre 1 B3 sI 1.0 1.5 202 5 . 30 falls 24 60 240 1,920
osa 1 B3 5 1.0 1.8 - flow o 0
2 B2 S 1.0 1.0 flow _ 0
Devil's 1 D3 s 0.1 4.0 &0 10 10 flow [

2 - B3a SI 0.1 3.5 68 20 0 flow-x 68 20 2,720 60

3 B2a P 1.5 2.0 30 20 5 290 20 11,600 60

4 Bza P 1.0 2.0 307 20 57 falls 193 0 - -
Total above Cachuma: a2z o §6,532 117,016

Total Steelhead potential: 23 i . ] : 56,261 25,456




Table 1. Continued: Habitat capabiiry and estimates of potential steelhsad production in the upper
Santa Ynez River basin [based upon U.S.Forest Service stream surveys 1982-presenc).

(i} (2} N 3y (4)
Flow averages . Spawning YOY Trout _ Total #YOY
Chan Type Width . Barrier Habitar. Densities from, - from

DRAINAGE Reagh Tvpe

ABQVE GIBRALTAR:

Miles _(m}_ ¥Rifl iGravl YFime Type __ (m '} (#/100m) Habita: Densities

S.Ynez 4 c2 s g.0 5.0 20 15 10 flow 1545 30 30,300 7,720
Gidney 1 P27 S 0.5 1.0 20 10 5 193 80 7,720 1,540
2 B3 F 1.4 -1.5 bldrs
3 A2 -] 1.0 1.0 falls
Camuesa 1 B3 I 6.0 - Q - -
Indian 1 82 s- t.0 . 3.5 20 15 20 169 30 1,690 260
2 Bia 5 1.5 3.0 20 10 30 ‘ 145 10 1,450 480
3 Bi? P 2.0 . 2.0 20 10 s 129 10 . 5,180 640
4 B2? P 3.0 2.0 207 10 5 193 60 7,720 5,800
5 B3? PBI 5.0 2.0 28?7 15 5 falls 483 e 19,320 4,820
Buckhorn 1 B3? PI 2.0 2.0 20 18 5 193 65 7,720 4,180
2 A2 PI 2.5 1.5 40 10 15 241 130 4,820 10,460
Mono 1 21 H 1.0 3.0 30 5 20 warm 72 o . -
2 €27 &: 2.5 2.0 20 20 20 warm 322 15 3,220 1,200
3 B2?. I 6.0 1.5 20 10 10 ~ 290 45 5,800 6,680
4 B3? FI §.5 1.0 10 15 10 157 15 2,140 3,120
A.Calien 1 DL 5 1.0 . 3.0 _ 0 . - .
2 Bl P1 3.5- 1.5 S0 20 10 hot 845 o . -
BlueC. 1. .B4g SI 1.2 3.0 50 50 15 flow 1448 450 28,960 1,720
2 B4 st 1.6 2.0 40 35 20 301 ? 7,200 ?
3 B3 34 0.8 1.5 210 45 20 435 ? 2,300 ?
Escondido 1 83a °F 0.2 4.0 35 30 15 138 100 2,700 640
: 2 22 P 0.6 2.0 ? [ .20 sgteep 29 ? 290
3 Ada+ P 0.7 1.2 ? 30 10 -bldr 20 0
Fox 1 Bia P 0.5 2.5 40 w0 . 20 a0 110 1,600 1,760
2 A2 P t.0 1.5 30 10 5 div 72 0 2,880
Alder 1 83 sI 1.6 3.0 40 30 15 ' 327 250 5,270 12,880
2 Aza PI 0.8 2.0 40 20 15 206 100 2,060 2,580
3 A2 F 0.2 1.5 14 5 30 div 2 ?
4 A2a ¥ g.2 1.0 290 5 15 falls 3 o
Total above Gibraltar: 64 ) : 133,720 69,160

Total Steelhead porencial: 40 ) 130,210 63,140




Table 1; Continued: Habitat capabiity and estimates of potential steelhead production in the upper
Santa Ynez River basin (based upon U.S.Forest Service stream surveys 1%82-presenc).

(1) L {2} : {3 {4}
Flow average - . Spawning YOY Trout Tnl:g; #YOY
‘Chan Type Widch ' Barrier Habjtat Densities from™ from

g&m each Type Mles _imb n;f; $Gravl %F ing Type .. {m7} {#/100m] Habitat Dengitiss

ABOVE JAMESON RESER\I’OIR

§.¥naz 5 Baa §I 0.9 2.0 25 2% 0 188 @ 7.520 1,160
) - Azas P 6.9 1.5 30 20 5 xings 143 20 5,720 580

. JuncalNF 1 ¢ib SI 1.0 2.5 40 [ a0 g0 ? 1,800 -
: 2 Blza P ‘0.5 1.5 40 10 0 48 110 $60- 1,760
1 A2 . P 6.8 2.0 1o 5 20 steep 13 20 .. 130 500

) Bza ¥ 1.0 2.0 10 15 = 15 flow . 448 e 960

Total above Jameson: 2's ) . - : 16,890 4,000
Total Steelhead potential: 3 . o 15,800 3,500
TOTAL: . S 10 : : 217,142 118,716
. TOTAL STEELHEAD POTENTIAL: €9 ' ' 202,271 .92,096
: _ : . " oe

{1) Peperennial, S=seasonal, I« intermittent

{2) Spawning Habitat available = reach lengthxwidth x %¥riffles x kgravels

{3) Eatimated potential YOI or smolt producticn derived from available gravel spawning habitat,
maltiplied by 0.20¢ redds/m” (Reiser and Whire 1981), 2000 egga/redd (Bulkley 19671, and 0.50
survival of eggs to fry (Bley and Moring 1388). Estimage ‘further reduced by 0.50 if fine sedimenta
10 20% and 0,25 if fines >20%. . o

(4) Estimated "current YOY production derived fram observed salmonid try densities projected aver
total .reach lengl:h and multiplied by 0.20 for mortality to smolting. :

T



Table 1. ﬁabitat capabiity and estimates of potential steelhead production in the upper Santa Ynez
River basin (based upon U.S5.Forest Service scream surveys 1382-present). :

{1) ) o2} (3} {4)

Flow average Spawning YOY Trout __Total #YOY
Chan Type Width Barrier Habitat Dengities from from

DRAINAGE Reach Iype Miles .[(m) XRIifl ¥Grav) $Fine Tvpe _ (m") (#/100m Habitat Demsiries

ABOVE CACHUMA RESERVOIR: . .

S.Ynaz 1 e s 2.0 6.0 10 20 20 flow 40 a0 400 1,940
2 c2 ST 1.0 10.0 30 5 20 flow. 724 i 7,240 2,896
3 c2 PI 1.6 10.0 20 5 20 . 483 T8 4,830 6,760
Cachuma 1 B3? PI 4.0 1.3 10?7 107 107 183 25 1,930 ‘320
2 BE3? PI 4.0 1.5 107 - 107 10? bldr - 193 25"
S.CruzEF 1 B3? P .0 1.5 10 5 0 16 LT 120 2,880
2 Bl P _ 3.5 2.0 20 10 - 0 falls 225 45 4,500 5,320
3 B2 P 1.0 1.0 20 15 s bldrs 90 130 3,600 12,540
Grapevin 1 c2? - P 0.7 2.0 .40 19 10 90 1390 1,800 2,500
2 B3? P 1.3 1.5 40 10 5 318 50 12,720 2,100
§.CruzWf 1 B2? P 2.5 1.5 ‘20 10 10 121 0 2,420 2,400
Coche 1 B1? P 1.3 1.5 20 20 5 © 126 © 25 5,040 1,040
2 B3? P 1.0 1.5 20 20 5 : 242 . 65 4,840 2.100
Black 1 B2? S5 2.0 1.5 207 10 10 flow - 97 0 - -
Feachtre 1 B3 81 1.0 1.5 207 5 . 30 falls 24 60 2490 1,520
osa 1 B3 5 1.0 1.5 " Elow o
2 B2 s 1.0 1.0 flow .0
Pavil's 1 D3 . 0§ 0.1 4.0 &0 10 10 flow 0 -
: 2 B3a  SI' 0.1 3.5 &0 20 0 flow-x 68 20 2,720 ‘60
3 Bza P 1.5 2.0 30 20 5 290 20 ‘11,600 60
14 B2a P 1.0 2.0 307 20 57 falls 193 0 - - -
Total above Cachuma: 32 : 66,532 117,016

Total Steslhead potential: 23 ' . 56,261 25,458




Table 1. Continued: Habitat capablity and estimates of ;Sor.enr.ial asteelhead production in the upper.
Santa Ynez River basin (based upon U.S.Forast Service atream surveys 1982-pregent].

(2) (3) {4}

(1} :
Flow averags ’ Spawning YOY Trouc Total #YOY
Chan Type Width Barrier Habjtat Densities from - from

DRAINAGE Reach Type ‘Miles _(m) 3Rifl AGravl iFine Tvpe (m™)  (#/100m) Habirat Densivieg

ABQVE GIBRALTAR:

S.tnez 4 €2 -5 8.0 5.0 2¢ ' .15 10 flow . 1545 0 30,900 7,720
" Gidney 1 B2? - 8 0.5 1.0 20 . 1p 5 193 80 7.720 1,540
2 B3 . P 1.4 1.5 e bldra -

3 VI 1.0 1.0 falls
Camiesa 1 B2 I €.0 : - ] - -
Indian 1 B2 S 1.0 3.5 20 15 20 168 30 1,690 950
2 Bla SI 1.5 3.0 20 10 30 145 10 . 1,450 480
3 B3? " P 2.0 2.0 20 10 5 125 10 5,160 640
4 B2? P 3.0 2.0 207 10 5. T193 60 7,720 5,800
5 Bi? PI 5.0 3.0 207 .15 S falls 483 30 19,320 4,820
Buckhorn 1 B3z PI. 2.0 2.0 200 1§ 5 193 65 7,720 4,180
2 A2 PI 2.5 1.5 40 10 15 241 130 4,820 10,460
Mono 1 cL s 1.0 3.0 30 5 20 warm .72 0 - -
. "2 €27 8T 2.5 2.0 20 20 20 warm 322 15 3,220 1,200
3 B2? SI. 6.0 1.5 20 10 10 290 . 45 5,800 6,680
4. @37 PI 6.5 1,00 10 15 10 157 15 3,140 3,120
. . - . '
A.Calien 1 DL S 1.0 " 3.0 _ 0 - .
2 BL Pr 3.5 1.8 50. 320 10 hot 245 0 - -
Blue ¢, 1 B4c ST 1.2 3.0 50 50 15 flow 1448 450 28,960 1,720
2 B4 SI 1.6 2.0 490 g 20 901 7 7,200 2
3 B3I SI 0.8 1.5 30 45 20 435 ? 2,300 2
Escondido 1 Bia P 0.2 4.0 35 30 15 135 ‘100 2,700 640
2 A2 P 0.6 2.0 7 5 -20 steep . 23 ? 290 :
3 . A2as P 0.7 1.2 7 30 10 ‘bldr 20 0
Fox 1 Bla P 0.5 . 2.5 40 10 20 80 118 - 1,600 1,760
2 a2 1.0 1.3 3¢ 18 5 div . 72 0 2,880
Alder .1 B3I ST . 1.6 3.0 40 30 15 : 927 250 9,270 12,880
2 A2a PI. . 0.3 2.0 40 20 15 . 206 100 2,060 2,560
3 a2 P 6.2 1.5 10 5 30 div 2 7
4 A2 P 0.2 1.0 20 § 15 falls 3 0
Total above Gibraltar: &4 - 133,720 69,160

Total Steelhead potential: 40 . ' - 130,210 63,140




Table 1. Continued: Habitat capabiity and estimaces of potencial steelhead production in the upper
Santa Ynez River basin (based upon U.S.Foredat Sarvice stream surveys 1382-present].

(1} ) : (2) {3) (4}

Flow - average . ) Spawning YOY Trout Tocal Yoy
Chan Type © Width _ Barrier Ha.bit:at. Densities from .. from

DRAINAGE Reach Type Miles _(m) %Rifl ¥Gravi %Fine Tvpe (m7}. (#/100m) ag;tag ensities

ABQVE JAMESON RESERVOIR: .
25 2 -0 188 20 7,52¢ 1,180

"8.¥nez 5 B2a SI 0.9 2.0
& A2a+ P 0.8 1.5 30 256 5 xings 143 20 5,720 530
JuncalNF 1 b 51 1.0 2.5 40 5 ‘30 80 7 1,600
2 B2a P 0.5 1.5 40 19 10 48 . 110 960 1,760
1 A2 P a.8 2.¢ 10 3 20 steep 13 20 130 500
4 B2a P 1.0 2.0 io 15 15 flow 48 . . 960
. Tetal above Jameaon: =25 ) . 16,890 4,000
Total Steelhead potential: 3 - . ) i _ 15,800 3,500
TOTAL: 101 o : 217,142 118,716
TOTAL STEELHEAD PDTENTIAL 69 . _ _ : 202,271 92,096
: 96

{1} Peperennial, S=asascnal, I= intermickent .

{2) Spawning Habitat available = yeach lengthowidth x triffles x Ygravels:

{3} Estimated potential YOY or smolt production derived from available gravel spawnmg habitat,
multiplied by 0.20 redds/m~ {Reiser and White 1381), 2000 eggs/redd (Bulklsy 1967}, and 0.50
survival of eggs to fry (Bley and Moring 1588}, Esc;mage further reduced by 0.50 if fine sedimencs
10-20% and 0.25 if fines >320%.

{4) Estimated current YOY producticn derived from observed salmonid fry densxties pro:ected over
total reach length and mult.'l.pl:.ed by 0.20 for mortality to smolting.
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