EXECUTI VE SUMVARY

A conprehensive literature search for records of Southern California

steel head trout, Oncorhynchus nykiss was conducted for the foll ow ng
streans; Santa Margarita River, San Mateo, San Onofre, Las Flores, De Luz,
Cristianitios, Talega, Pilgrim Sandia, Rainbow, Mirrieta, and Temecul a
creeks. Sufficient data exists to indicate southern steel head popul ations
historically occurred on San Mateo Creek through the late 1940's, and that
the Santa Margarita River popul ati ons appeared to have declined prior to
this. The best historical records for Base streans are from San Mateo Creek
and its tributary Devils Canyon, followed by De Luz and San Onofre creeks.
St eel head popul ations in San D ego County have been extirpated and their
known distributions in North Anerica freshwaters have shifted northward from
the Santo Domingo River in northern Baja California, to Malibu Creek in Los
Angel es County.

An extended dry cycle fromthe md 1940's through the late 1970's, and
concurrent urban and agricultural growh in the I ower alluvial valleys of
the Santa Margarita River, San Mateo and San Onofre creeks, overtaxed the
groundwat er resources of these streams. There were extended periods in the
md 1950's, when streamflows were insufficient to reach the ocean during
the historical wet nonths February through April. This severely limted the
opportunity for upstream and downstream migration of adult and juvenile
steel head. Landl ocked steel head were likely extirpated due to conpetition

i ncreased fishing pressure, disease, and/or predation follow ng plants of
hatchery trout for put and take fisheries, and the introduction of exotic
predatory ganme fish. The introduction of exotic fish species in southern
California started in the late 1940's, with the boom of dans and water

di ver si ons.

Based on the available literature, southern steel head are relatively
adaptabl e, able to survive in nodest habitat and w thstand hi gher stream
temperatures and | ower dissol ved oxygen concentrations than their northern
counterparts. Basic habitat requirements cited were adequate spawning
gravel for adults, and areas of perennial flowor intermttent flow
associated with pools and vegetative cover for over-sumrer juvenile rearing.
Rai nbow trout have been observed surviving water tenperatures as high as
29°C, but prol onged exposure to tenperatures greater than 25°C would Ilikely
be lethal. In intermttent streans, trout will tolerate | ow dissol ved
oxygen in order to escape high water tenperatures. Large or deep thermally
stratified pools likely provided the best opportunity for juvenile surviva
and growt h, however, shallow pools associated with col dwater seeps or
springs were al so used. Adults spawned upstream soon after w nter/spring
fl ows breached the sand bar, and juveniles emgrated the follow ng w nter
Estuary/ | agoon reari ng was beneficial, but may not have been essential due
to rapid in-river growh potential. The best steel head habitat on Base
occurs within the upper San Onofre Creek drai nage. Roblar Creek, possesses
spawning but limted rearing habitat. The Santa Margarita River and San
Mateo Creek provide a corridor to upstream habitat off-Base. Spawning and
rearing habitat occurs on San Mateo Creek and Devils Canyon within the

Cl evel and National Forest.



DI SCUSSI ON

The earliest historical records of steelhead occurring in Northern San D ego
County were |l argely anecdotal, and fromthe neighboring San Luis Rey R ver.
H storic popul ation estimates for Base streans were not found in the
reviewed literature, but steel head runs on the San Luis Rey River were
reportedly | arge enough to provide a major food supply for the Luiseno Tribe
as late as the 1890's and 1900's ( Shipek pers. comnm 1997). Kondolf and
Karson (1995) described the natural conditions of the San Luis Rey River as
probably perennial in nost years; surface flow may have ceased in dry years,
but the alluvial water table probably remained high, supporting riparian
veget ati on and nmai ntai ni ng deep pools as refugia for aquatic organisns. The
natural conditions of the Santa Margarita River (SMR), San Mateo Creek (SMO)
and San Onofre Creek (SOC) may have al so resenbl ed those described for the
San Luis Rey River prior to urban devel opnment and subsequent alluvia
groundwat er w t hdrawal s.

As with the San Luis Rey, the earliest docunentation of steelhead within
Canp Pendl eton (Base) streans is anecdotal, however newspaper articles and
early stream surveys have corroborated the historic presence of steel head.
The stream whi ch has the best docunentation is SMC and its tributary Devils
Canyon dating back to the early 1900's. SMC data docunents the use of the
upper SMC within the CNF as spawni ng and over-sunmer rearing habitat. There
was no docunentation of adult steel head spawning on the SMC within Base
boundaries. The data indicates the presence of steelhead in the SMC t hrough
the md to late 1940's, after which any trout observed may have been due to
hatchery trout plants. The few post 1980 steel head sightings on SMC are
probably the result of straying from other systens.

The document ati on of SMR steel head popul ations is not as strong as for SMC
and al nost entirely anecdotal. W found docunmentation of adult steel head in
the SMR only during the 1940's, and it seens their nunbers were already | ow
Hatchery trout were planted in De Luz Creek in 1941-42, and the SMR was
heavily planted with trout throughout the 1960's and to a | esser degree in
the 1970's and 1980 s.

The accounts of steel head on SOC are anecdotal and indicate the presence of
steel head at |east through the late 1940's, with a few adult steel head

caught by fisherman in the surf zone at the nouth. 1In a 1950 California
Dept. of Fish and Gane (CDFG survey of the SOC estuary, juvenile trout were
consi dered the nost abundant fish species (CDFG 1979). The only ot her
information pertaining to steelhead in Base streans or the San Luis Rey were
found in a conpilation by COFG the San Di ego Coast Regi onal Comm ssion, and
Charles Swartz of the University of California Sea Gant Program which
st at ed:

...anadronous fish runs were observed in San D ego County as |late as
1945-50. ... In San Diego County, steelhead (salnon trout) occurred in
De Luz Creek in about 1950- 52, and reports of steelhead in the |ower
San Luis Rey River as late as 1940-41. Steel head trout were observed
i n pools bel ow Lake Hodges, and commonly in San Onofre Creek and the
Santa Margarita River before the ‘dry cycle’ began in the late 1940's.
O fshore, steel head and silver sal mon appear intermttently in both
partyboat and commercial fishing catches (SDCRC 1974).



In a separate docunent on California estuaries titled: California
Coastal Plan, prepared by the California Coastal Zone Conservation
Conmi ssi on (CCZCC 1975), it was stated that “As |late as 1958, steel head
trout were observed near the nmouth of the Santa Margarita River”. Both
of these citations were not included in our tine-line tables because we
were not able to obtain the original records. Records were not found
for Cristianitios, Telega, Las Flores, or Pilgrim creeks which would
have indi cated the occurrence of historic steel head runs in these
streans.

Stream flow and precipitation in northern San Di ego County fl uctuates
greatly fromyear to year. Precipitation is highly seasonal, falling
primarily in the nonths of Decenber through March. A dry cycle
beginning in the late 1940's and continuing through the late 1970's ,
coincided with increases in urban devel opnent, stream diversions and
the overdrafting of underground aquifers in the |ower river valleys,
resulting in southern California streanms becom ng dry nuch of the year
(CCczCC 1975) .

There were extended periods in the md-1950's when surface fl ow did not
reach the SMR estuary during the historically wet nonths of
February-April. Likew se, streamflow records show the sane trend on
the SMC and SOC. Steel head popul ati ons on Base streans have been
extirpated and the known southern limt of steelhead in North Anerican
freshwaters has shifted northward fromthe Santo Dom ngo River in
northern Baja California (Needham and Gard 1959), to Malibu Creek in
Los Angel es County. Extirpation likely resulted due to an inadequate
nunber of opportunities for adult steelhead in the ocean to ascend Base
streanms to spawn in riverine habitat | ocated above the Base and for
juvenile emgrations to reach the ocean. In addition, during extended
drought, a greater proportion of water is taken for human use, | eaving
less for fish at a tine when they need it the nost. The native fishes
are actually adapted for surviving extended periods of drought through
a conbination of life history strategi es and physi ol ogi cal tol erances
(Moyle et al. 1986 cited in Myle 1995). Native trout woul d have had
to contend not only with | ess water and habitat, but also increased
inriver fishing pressure, disease transfer and/or predation follow ng

i ntroduction of hatchery trout and predatory gane fish.

Based on the available literature, adults spawned upstream soon after
wi nter/spring flows breached the sand bar and juveniles enm grated the
follow ng winter. Between energence and emigration, juveniles would
require areas of perennial flowor intermttent flow associated with
pool s and vegetative cover for over-sumer juvenile rearing. Rainbow
trout have been observed surviving water tenperatures as high as 29 °C,
but prol onged exposure to tenperatures greater than 25°C would |ikely be
lethal. In intermttent streans, higher water tenperatures were

avoi ded despite | ow di ssol ved oxygen levels. Large or deep thermally
stratified pools likely provided the best opportunity for juvenile
survival and growth, however shallow pools associated with col dwater
seeps or springs were al so used.

Robl ar Creek, a tributary to De Luz Creek on Base, possesses spawni ng
gravel, areas of perennial flow, and a diversity of aquatic insects
that could be utilized as food itens for southern steel head. However,
a barrier occurs 1.4 kmfromthe confluence with De Luz Creek limting
the potential utilization of Roblar Creek to very fewtrout. Due to



the nodification to the Lake O Neill diversion weir, adult steel head
shoul d now be able to get beyond the weir site, which was previously
considered a barrier (H ggins 1991). CQur survey of SMR above the Base
was limted to the i medi ate area around Fall brook fromthe De Luz
Road. W do not know the current state of habitat on the SMR avail abl e
to southern steel head above the confluence of Rai nbow Creek. Based on
our surveys the SVMR and its major tributary on Base, De Luz Creek
contained the | east quantity and quality of steel head habitat.
Ironically, De Luz Creek and its tributary Fern Creek were highly
touted as trout streans in the literature we revi ewed.

Begi nning in the md-1990's the Eastern Minicipal Water District and
the Rancho California Water District began |live stream discharge into
SMR providi ng year-around fl ow upstream of the Base. On Base surface
flow occurs during the winter/spring before becomng intermttent

and/ or subsurface. Southern steel head should benefit fromlive stream
di scharge on the SMR because the timng and amount of flow in recent
years was adequate to support them The Base benefits fromthe
additional flowto recharge their groundwater supplies, which in turn
could lead to reestablishing a riparian corridor which could eventually
i ncl ude a woodl and conmmunity. The reestablishnment of hardwoods woul d
provide instream structure and scour points which pronote the formation
of pool habitat. Riparian habitat near Fall brook scoured out by the
1993 flood i nproved each year during our surveys. The benefits of the

i nproved riparian areas were evident in | ower average stream
temperatures and a shorter duration of higher water tenperatures
recorded near Fallbrook. Despite less flow, streamtenperatures on
average were cooler in 1996 than in 1995, which we attributed to the
recovery of the riparian vegetation, primarily wllow

Based on only one continuous water quality nmonitoring station, the USGS
gauge station 11046050, it appears the SMR estuary currently does not
provi de over-sunmer rearing conditions for southern steel head. This
may be due to the formation of a heat retaining saltwater |ens which
can cause anoxic conditions within its sphere of influence. There are
few areas between the estuary and the diversion weir where juveniles
coul d seek refuge fromthe high water tenperatures and anoxic
conditions fromlate spring through Novenber, and within these areas
steel head woul d currently conpete with green sunfish, and | argenouth
bass for resources.

Wth the exception of exotic fish not introduced directly into SOC, the
conbi nati on of drought, groundwater punping and fish introductions

whi ch occurred on the SMR, al so occurred on SMC and SOC. These two
streanms currently possess the best steel head habitat on Base. Unlike
the SMR, urban and agricultural devel opment has not occurred in the
upper watersheds of these streams. The upper SMC watershed is
protected within the CNF and the upper SOC is located in a renote

| ocation of the Base within the Whiskey | npact Zone.

Fl ow conditi ons post 1980 in the SMC and SOC drai nage have been
sufficient to support southern steel head, although as has occurred
historically, some water years have been better than others. SMCis
basically a mgratory corridor to habitat found off-Base, within the
CNF. Wthin the CNF, there are areas of perennial flow and poo

habitat in which juveniles could over-sumer. The Base portion of the
streamis intermttent and subsurface nost years after May. Apart from



the mgratory corridor, the San Mateo estuary/lagoon is the only other
potential habitat available to steel head on Base. The SMC | agoon is
not tidally influenced after the formation of a sand bar. Based on our
wat er tenperature nonitoring, water tenperatures in the SMC | agoon are
not conduci ve to over-sunmer rearing during dry years unl ess steel head
utilized the areas of cool groundwater upwelling. Such areas were

| ocat ed upstream of our TenpMenter |location. It was evident salinity
concentrations remain | ow during the sumrer, based upon the presence of
juvenil e largenouth bass in Septenber 1997. The use of estuaries by
sout hern steel head has been docunented for central California coast
streanms, but not for streams further south. Steelhead would likely
benefit fromrearing in an estuarine environment. It has been shown
that growth rates are greater for those fish able to rear in an estuary
and that increased size upon ocean entry is positively correlated to
ocean survival (Smth 1994). However, due to a longer inriver grow ng
season, emgrating juveniles may obtain sufficient growmh to enter
directly into the ocean.

The mai nstem SCC nmay have been a migratory corridor to habitat |ocated
on the Mddle Fork SOC. Based on the size of the SOC basin and extent
of perennial flow, the steel head popul ation on SOC was |ikely nuch
smal ler that of SMC or SMR Relatively small quantities of spawning
gravel were located in the Mddle Fork SOC, with only one area with
exceptional spawning potential noted. The Mddle Fork possessed

nuner ous shal | ow perenni al pools and several thermally stratified deep
pools. The steep canyon walls help limt the amount of tine the stream
is exposed to direct sunlight, and probably hel p keep water
tenmperatures tol erable during the sutmmer nonths. Wody riparian
vegetation is abundant throughout the reach. Domi nant vegetation
consisted of willow, alder, sycanore, and oak. The fact that no fish
were observed on the Mddle Fork was actually a good indiction that
exotics have not been able to establish thenselves.

Conversely, the North Fork which receives flow from Case Springs and
little Case Springs had nultiple exotic species. The South Fork SOC
had good ri parian and canopy, however, flow was sustained by effluent
froma wastewater treatnment facility. The SOC estuary was snall and
shal | ow during the period of our surveys and probably does not afford
juvenil e steel head rearing.

To hel p evaluate the habitat data collected on Base in the absence of
steel head, we reviewed the results of Carpanzano (1996). Carpanzano
studied ten streans in Santa Barbara and Ventura Counties known to have
had steel head runs within the | ast hundred years. Methodol ogi es of

habi tat evaluation were simlar to ours. The study offers insight on
rai nbow trout and habitat associations during | ow sumrer flows and high
wat er tenperatures. Carpanzano found streans having no trout had
simlar characteristics, including deep silt deposits, seasonally

vari able fl ows, sandy stream bottons, open canopy and warm stream
tenmperatures. |In contrast, the creek with the hi ghest rai nbow trout
densities had perennial flow, |ow streamtenperatures, dense canopy,
and good spawni ng habitat. Wen water tenperatures approached | etha
l[imts, juveniles sought out areas of cooler water. These areas can be
found at the intersection of tributaries, areas of perennial flow,
pool s deep enough to intersect cool subsurface flow and the bottom of
thermally stratified pools due to springs and seeps ( Wel fel 1991

Ni el sen, Lisle and Qzaki 1994; Matthews and Berg 1996). Trout



preferred cool water despite | ow di ssol ved oxygen concentrations
(Car panzano 1996).

In conclusion, the best trout/steel head habitat occurring on Base is

wi thin the upper SOC drainage. The remnmining streans provide a
corridor for upstreamadult mgration and downstream juvenile
mgration. Wth the exception of perennial flow occurring in the upper
SCOC, imedi ately bel ow the Lake O Neill diversion weir, and isol ated
areas bel ow wastewater treatnment facilities, areas of perennial flow
adequate to support southern steel head were not | ocated on Base.
Spawni ng and juvenile rearing can take place in the upper SOC, and SMC
within the Oeveland National Forest (CNF). This includes the portion
of Devils Canyon within Base boundaries. Spawning can al so occur in
Robl ar Creek, but rearing is possible only during wet years.

Based on the available literature, southern steel head seem very
adaptable and able to survive in relatively nodest habitat. Basic
requi rements are adequate spawni ng gravel, areas of perennial flow or
intermttent flow associated with pools of sufficient depth to avoid

| ethal tenperatures. Shallower pools can be kept below lethal |evels
if intersected by subsurface flowor if they occur in the vicinity of
cold water seeps or springs. Fish in shallower pools likely have a

hi gher nortality due to predation by birds and snakes. Deep pools able
to thermally stratify likely provide the best inriver rearing potential
in the absence of predatory fish. Based on this criteria, SMC should
recei ve the highest consideration of all Base streans if restoration
efforts are undertaken. SMC has the greatest quantity of suitable
habitat. The majority of spawning and rearing habitat is upstream

wi thin the boundaries of the CNF and the portion within the Base
boundari es was considered primarily a mgratory corridor. The SOC
shoul d al so be considered a candidate for any restoration efforts.
However, due to the relatively small quantity of suitable habitat, it
has shoul d be secondary to SMC.

Mai nt ai ni ng/ Restori ng Steel head Habitat on Base:

The | argest area of steel head habitat on Base occurs within the Mddle
Fork SOC. Small anmounts of habitat also occur on Roblar Creek, a
portion of SMC near the USGS gauge station, and the portion of Devils
Canyon within the Base boundary. The primary concern for SOC woul d be
to pronote adult mgration and juvenile em gration through the | ower
river. Wth the exception of SOC and Robl ar Creek, the remainder of
Base streans provide only a corridor to habitat off Base. The

ef fectiveness of a migratory corridor |eading to habitat on and off
Base coul d be enhanced by the conservation of existing native riparian
habitat. Native riparian habitats including scrubs and woodl ands
affect a rivers shape and influence sedi ment transport, erosion, and
bank stabilization (Warner and Hendrix 1984; Faber et al. 1989).
Native riparian plant species also provide the best and nost w dely
used habitat for many native wildlife. R parian habitat al ong Base
streans serve as refugia areas for sensitive wildlife species including
the listed | east Bell’s vireo.

Areas of Base streans that are disturbed by human activities, vegetated
with mainly non-native plant species and areas of native vegetation
that have noderate | evels of non-native plants or are devoid of



veget ati on could be considered potential areas for restoration or
enhancenent. The Base has already initiated giant reed eradication
These efforts should continue for the conservation of surface and
subsurface fl ow and pronote the col oni zation by native w |l ow speci es,
mul e fat, oak and sycanore trees. Existing sycanore and oak trees are
beneficial to southern steelhead in that they contribute shade, |arge
woody and organic debris and pronote the formati on of pools when they
occur adjacent to the active channel. Additional pool habitat would
benefit mgrating southern steel head, providing a place to rest and
hol d between stormfreshets. However, enhancenent of the riparian
habitat woul d al so be beneficial to exotic fish species.

If the current wet climatic cycle persists in southern California, and
conservation efforts throughout the range of southern steel head result
in increased popul ations, the possibility that steelhead will attenpt
to re-col oni ze Base streans exists. Steel head straying from ot her
systens i s a nechani smof expanding its range and re-col oni zation. |If
this were to come to fruition, success would be inpeded if neasures to
control exotic species are not first addressed. Conplete eradication
woul d provide the nost benefit to reestablishnent efforts, but due to

the numerous small | akes and ponds currently containing exotics and
providing a recreational fishery, eradication seens an unrealistic
goal . Contai nnent and neasures to control inriver propagation

especially in the early stages of any reestablishment effort would help
pronot e steel head reproductive success.

Initial methods of controlling inriver exotic fishes could include use
of rotenone, explosives, electro-shocking or seining in perennial pools
during sumrer low flow. However, efforts would need to be m ndful of

ot her species such as the arroyo toad, California newt, western pond
turtle, and arroyo chub. Containnment of exotics in |ocations of
recreational fisheries by screening drainage outlets, i.e. Lake

O Neill, Case Springs and wastewater treatment facility ponds, would
hel p curb escapees and subsequent conpetition with juvenile steel head
rearing in perennial streamreaches. Containnent would al so reduce the
frequency and intensity necessary to control exotics which in turn
woul d reduce adverse effects on arroyo toad, California news, western
pond turtles, and arroyo chub.

The Base in cooperation with upstream entities, could initiate periodic
snor kel surveys and/or operate adult traps as a nmeans of nonitoring for
t he presence of southern steel head. Adult nonitoring would need to
occur in the winter and spring nonths if flows permt. Snorkel surveys
shoul d occur during the summer or fall nmonths in perennial poo
habitats. Juvenile steel head woul d be isolated in pool habitats during
t hese nmont hs and survey crews could cover greater distances.

The Base has already nodified the Lake O Neill diversion weir which
shoul d hel p pronote sedi ment transport and deepen the active stream
channel. The diversion weir is no |longer a barrier to the upstream

m gration of steel head. However, in the future, if steelhead are
found utilizing the SMR installation of a fish screen at the diversion
inlet is recommended.



