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657 cfs was the largest flow peak of water year 2013. The
flow value that causes floodplain inundation varies site by
site, but if 300 cfs causes inundation, then the duration
would be approximately 3 hours. For lower habitat areas
inundated by 100 cfs, that duration would be
approximately 15 hours for this storm.

Figure 3-9. Peak flow hydrograph: SanVicente Creek, water year 2013

However because San Vicente is a small and steep watershed,
flood durations last only for short periods, so many complex
habitat features may best be viewed as short-term high-flow
refuge unless they are well connected to the creek at low flow.

Floodplain-to-Creek Connedlivity Findings

» QOverall, the degree of floodplain connectiviry does not
seem to be closely associated with specific reaches below
Mitl Creek; the good and marginal sites occurred only
in reaches 2 and 4, although more sites would need w
be surveyed to make that a general conclusion. Also, we
do not expect that notable floodplains would be present
above Mill Creek, in both the San Vicente mainstem and
Mill Creek, because of the steep canyon morphology.

» Floodplain connectivity seems to vary quite locally. Some
well-connected locations only last for approximately
100 feet or less longitudinally, and can also transition
quickly from poorly connected to marginally connected.
We did not observe long longitudinal stretches of well-
connected floodplain, although we did observe long
fongitudinal stretches of poorly-connected floodplain.
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» Over time, with less human disturbance, we expect
floodplain connectivity to gradually (or with occa-
sional large changes during the largest flows) improve
site by site as wood jams and floods erode creck banks
and form new floodplains. This process can be acceler-
ated with restoration projects that lower loodplains (or
raise the creek bed) and increase channel complexity.

» We found a small number of complex floodplain and
complex habitar features. Complex floodplains and chan-
nels provide more high-flow refuge for fish, as well as more
trapping capacity for large wood and sorted patches of
sediment. Complex features that connect to the creek or
are lower than the rest of the floodplain would have longer
periods of inundation and would be more beneficial o fish.
Straregically adding large wood {or wood structures) can
improve and maintain complex habitar features by focus-
ing high-velocity storm fow to locally scour sediment.



FINDINGS

A. Alchough the degree of sediment sources in San
Vicente Creek are low relative to other Santa Cruz
Mountain streams, on-geing and planned road-
drainage improvements should provide additional
reductions of fine sediment to salmonid habitats.

B. Because the quarry appears to function as a sink for
upper watershed coarse sediment, and because dynam-
ics of sediment moving through bedrock tunnels in
and near the quarry is poorly underseood, additional
study may be required to better understand sediment
dynamics through the quarry, such as repeat surveys
of sediment deposits in the quarry, or paired bedload
measurements above and below the quarry tunnel over
a range of events. However, access to these locations is
difficult and may be infeasible during wet conditions.

C. There is potendal to reduce fine sediment in the creek sys-
tern by repairing, stabilizing, and revegetating some of fine
sediment sources identified in this study. Steep and remote

terrain in may be the most limiting factor for implement-
ing channel restoration or mitigation measures. Alterna-
tively, fine sediment can be address through more passive
approaches. This may include restoration elements in
downstream reaches that encourage overbank deposition.

D. Introduction of instream wood in Reach 2 seems to
be trapping and storing gravel-sized sediment, but
the cumularive and leng-term effects of introduced
wood on reducing fines to downstream reaches is
unknown. This approach of adding large wood could
be expanded to a larger-scale pilot study to evaluate
its effect on reducing fine sediment to the stream.

E. Gravels comprised a range between 15 percent and 46
percent of riffles in San Vicente Creek, which may be
considered low-to-moderate abundance for salmonids.
Gravel augmentation has been suggested as a possibility
for enhancing gravel abundance in San Vicente Creek;
however, our assessment cannot conclude whether such
efforts are feasible or needed. We suggest that a separate
study be undertaken to review the feasibility of gravel
augmentation for the lower reaches of San Vicente Creek.

F. Fines less than 8mm comprised between ten and 45
percent of 12 riffles examined ac part of this assess-
ment. Coho typically have lower rates of survivability
when riffles include 30 percent or more of fines. While
only two riffles exceeded 30 percent fines, the average
percent of fines approached 25 percent and suggests
that fines may be a limiting factor in salmonid spawn-
ing habitar. We suggest that a combined effort of fine
sediment source reductions and/or floodplain enhance-
ment are undertaken to minimize additional fines.

G. Measurements for embeddedness suggest San Vicente
Creek exhibits a moderate level of embeddedness (22
percent across all riffles), bur only slightly less chan

value considered as detrimental by the CDFW (25
percent). We recommend that efforts to reduce fine
sediment to San Vicente Creek should be sought
to maintain or improve substrate conditions.

H.Floodplain re-activation projects have potential in the
four reaches downstream of the Mill Creek confluence.
Within those reaches, locations need to be evaluated on
a site-specific basis because there is frequent variabilicy
over shore distance. Avoiding reach I may be desired due
to the potential for backwatering and resulting sedi-
mentation due to potential clogging of the Highway 1
tunnel during high flows (as occurred during 1998).

1. Because we did not find long stretches of well-connected
floodplains, restoration efforrs could focus on connect-
ing short sections of well-connected floodpiain that are
close 10 each other, This could be designed by crear-
ing low-elevation backwater channels instead of- ot in
addition to- lowering large swathes of floodplain.

J. Improving foodplain connectivity can be performed by

lowering the floodplain (such as by mechanical removal
of vegetation and soil), or by raising the channel bed of
the creek (such as by adding large wood that fully spans
the channel}. Locazions where the Hoodplain has mar-
ginal connectivity should be considered as candidates for
raising the bed of the channel with large wood (probably
limired to half che diameter of available wood). Projects
that use large wood that fully crosses the creek chan-

nel will also likely help retain gravel-sized sediment.

K. Because there are limited locations with good creek-
to-floodplain connectivity, natural areas of good
floodplain-to-creek connectivity (sites 3 and 7) should
be used as analogs for designing complex floodplain
re-activation projects. These sites have examples of
complex habitat features such as low floodplains, back-
water channels, undercut banks, and creek wood.
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OBJECTIVES

During a 2003 smolt outmigration study conducted in the
lower San Vicente Creek watershed (ESA, 2003}, over 1,000
coho salmon smolts were documented migrating to the ocean.
However, by the time RCD submitted a grant application for the
preparation of the San Vicente Creek Watershed Restoration Plan
Jor Salmonid Recovery in eatly 2011, coho salmon populations
throughout the Central California Coast (CCC} Evolutionarily
Significant Unit (ESU) of the species had plummerted and it was
unclear whether a selt-sustaining population of coho saimon
remained within the watershed. Consequently, RCD initially
proposed to conduct a2 comprehensive, life-stage based assess-
ment of coho salmon presence and distribution within the warer-
shed, including spawner surveys, juvenile distribution surveys,
and smolt ourmigration surveys. Shortly after grant application
submittal, however, both federal and State fisheries agencies
began to direct significant attention and resources toward coho
salmon extinction prevention and recovery in this small but
productive watershed, initiating a comprehensive broodstock
reintroduction and evaluation project, including extensive juve-
nile distribution and annual spawner surveys. As such, the goal
of the fisheries assessment shifted from an independent species
presence/absence assessment (o collaborative support of ongoing
NMES/NOAA and CDFW efforts.

The three main objectives of the fisheries assessment were to: a)
collect smolt outmigration data related to population size and
composition, while also collecting comparative data on survival
of different broodstock release life stages as part of long-term
research being conducted by NOAA’s Souchwest Fisheries Sci-
ence Center (SWFSC); (b) conduct spawner surveys to deter-
mine adult spawning locations and abundances; and (¢} conduct
juvenile distribution surveys to identify primary rearing reaches
and associated habitat elements within the warershed. To address
these objectives, CDFW stafl conducted spawner surveys during
the 2011/2012 and 2012/2013 spawning seasons; SWFSC seaff
began conducting frequent snorkel and electrofishing surveys

in 2011 in support of strategic releases of different life stages of
broodstock coho salmon; and RCD staff, in collaboration with
SWESC staff, conducred 2 smolt ourmigration study during the
spring of 2013. In additon, CDFW staff conducted a detailed
habitar typing effort in 2010.

‘The purpose of these assessments was to begin answering a num-
ber of questions regarding coho salmon and steelhead utilization
of the warershed, and to identify potential limiting factors to
salmonid survival and productivity. It should be noted, however,
thar assessments conducted under this grant project are part of
a larger long-term study, and answers to some of these questions
will not be available for some time.

» Where within the wartershed do aduit salmonids
spawn? Are suitable spawning sites limiting salmonid
populations? Do wild (i.e., non-broodstock) coho salmon
adules still return w spawn in San Vicente Creek?

56 San Vicente Creek Watershed Plan for Salmonid Recovery

»  Where within the watershed do juvenile saimonids rear?
Are suitable rearing sites timiting salmonid populations?
Whar are the survival and productivity rates of differ-
ent life stages of broodstock coho salmon releases?

» Whar are the rates of juvenile-to-smolt sur-
vival in San Vicente Creek? What is the
condition of ourmigrating smolts?

This report summarizes the findings to date of these collabora-
tive efforts. In conjuncrion with che findings and recommenda-
tions of the hydrology, geomorphology, large woody debris,
and invasive species assessments conducted under this grant,
the findings of the various fisheries assessments represent our
current understanding of salmonid population and habirat con-
ditions in the San Vicere Creek watershed and will help guide
future habitar restoration and species recovery effors.

INTRODUCTION

San Vicente Creek is a small, third order coastal stream in
northern Santa Cruz County, California, supporting coho
salmon (Oncorhynchus kisutsch) and steethead (Oncorhynchus
mykiss). Its headwaters are located at an elevation of approxi-
mately 2,600 feet and its main stem flows for about 9.3 miles
before emptying into the Pacific Ocean just souch of the rown
of Davenporr. The 11.1 square mile watershed also inchides
1.3 miles of tribucary streams, the most significant of which is
Mill Creek (CDFG, 1998). San Vicente Creek does not have a
fagoon because the mouth of the creek was diverted through a
245-foot long manmade bedrock tunnel when railroad tracks
were constructed over the creek in 1906 (ESA, 2001) and the
presumably historic lagoon was filled in by the railroad grade.
Approximately 65 feet upstream of the bedrock bore, the creck
passes through a 142-foot long concrete box culvert underneath
Highway 1. Depending on tidal elevations, the creek exits the
tunnel either on the north side of San Vicente Beach or directly
into the Pacific Ocean. Due to the lack of a sandbar, adult coho
salmon and steethead migration into the watershed is never
blocked at the mouth of the creek. However, a defunct mining
tunnel at seream mile 3.4 of San Vicente creek presents a per-
manent barrier to fish migration and thus marks the upstream
extent of accessible main stem anadromous salmonid habitat,
Water diversion dams located at stream miles 0.5 and 0.75 on
Mill Creek prevent fish from utilizing the upper watershed of
that eriburary (CDFG, 1998). In addition to coho salmon and
steelhead, San Vicente Creek supports populations of prickly
sculpin (Cottus asper), coastrange sculpin (C. alenticns), and
threespine stickleback (Gasterostens aculeatns) (ESA, 2003). A
single occurrence of 2 non-native green sunfish (Zepomis cyanel-
fu5) has been documented within the watershed (ESA, 2003).

Mean annual rainfall in the watershed ranges from about 24
inches at the mouth to upwards of 60 inches in the headwaters
along Empire Grade (CDFG, 1998). The geology and precipica-
tion are such that San Vicente Creek sustains summer mini-
mum baseflows of about 1 cubic feet per second (cfs) in nearly
all years —a large flow by regional standards and a critically-



important actribute in restoring coho salmon and steelhead
populations (Stamm et al., 2008). The hydrology and geology
of the watershed are discussed in detail in chapters one and
two, respectively, of this report.

Although redwood forest dominates the watershed, the lower
reaches of the creek support a narrow riparian zone dominated
by alders (Alnus spp.) and willows (Salix spp.). Timber harvest-
ing, water diversions, and rural residential development occur
in the upper watershed. Open pit mining historically occurred
in the upper watershed, but was recently terminarted. Cartle
grazing and agriculvural water diverstons historically occurred
in the lower watershed but were gradually phased out over the
past decade.

History, Previous Studies or Projects

Salmonid Populations

The historic presence and abundance of salmonid populations
in San Vicente Creek are fairly well documented. A newspaper
article dating back ro 1866 placed San Vicente Creek at the top
of the county’s fisheries streams:

“The best [trout fishing] stream probably, is the San Bei-
cente [San Vicense], ten miles up the coast, a large creek
emptying into the sea. In this stream, trout bite as rapid
and as strong as in Eastern streams, and [are] even more
abundant and delicious. The largest trout caught (by
Mr. Begelow, the insurance agent), being over 22 inches
long and weighing about four pounds. In this stream

the largest average from ten to fifteen inches.” (Sentinel
1/13/1866)

In addition to steelhead trout, museum specimens of coho
salmon from San Vicente Creek dating back to 1893, prior to
the first known stocking of coho salmon south of San Fran-
cisco Bay, provide strong evidence thar the species historically
occurred in the watershed (Spence et al., 2011). However,
recreational and industrial pressures on these populations were
already significant at the time, as indicated by the following
reports:

“Messrs. Tom Dakan and Rob Dudley whipped the San
Vicente for trout Sunday with immense results. Eight hun-
dred and fifty is the record they are willing to make their
affidavit on, and all caught with a hook.” (Surf 6/2/1891)

“The San Vicente Creek, beloved of the angler and the
artist, has its mouth stopped by a vast dyke, and its throat
choked into a tunnel, a saloon on its border, and its bed
for miles denuded of the granite cobbles and sand beds.

A sawmill is swiftly cutting out the timber and dirt and
debris defile the pools and clog the riffles where lurked the
gamey trout.” (Sutf 2/02/1906)

In 1934, CDFW staff surveyed San Vicente Creek and noted
both the presence of steelhead and past steelhead stocking.
Natural propagation was said to be “good in normal years”
(DFG, 1953). A CDFW (DFG, 1953) report states, “...the
upper portion of this creek is a beautiful trout creek.”

Coho salmon occurrences in San Vicente Creek have been
documented a number of times over the past three decades,
including in 1981 by Harvey & Stanley Associates (1982},

in 1991 by McGinnis (1991), and in 1996 by CDFW (DFG,
1998}, Steelhead have consistently been documented in San
Vicente Creek throughout these and more recent survey efforts.
By the late 1990's, CDFW considered the San Vicente Creek
coho salmon population w be near extinction (DFG, 1998).
However, a smolt outmigrant study conducted for NMFS and
the Coast Dairies Land Company in the spring of 2003 cap-
tured over 1,000 coho salmon smolts and over 2,000 juvenile
steethead (ESA, 2003).

Subsequent randomized snorkel surveys, performed by SWESC
staff in 2008, observed a rotal of 188 juvenile coho salmon in
the watershed. While this is a relatively small number from

a population viability perspective, it represented the highest
coho salmon abundance of any sampled watershed south of San
Francisco Bay at that time (NMFS, 2012). San Vicente Creek
has been idenrified by NMEFS biologists as one of the highest
priority anadromous fishery crecks south of the Golden Garte
(Best, pers. comm.).

CDFW staff conducted spawning surveys in San Vicente Creek
{excluding Mill Creek) and other drainages in Santa Cruz and
San Mateo counties during the 2011-2012 spawning seasonl

to estimate regional escapement and general run timing
(Jankovitz, 2012). The surveys were conducted at 10 to 14 day
recurrence intervals and generally followed a protocol designed
for monitoring salmonids along the north coast of California
outlined by Gallagher and Knechde (20035). However, while the
protocol calls for surveys of randomly selected stream reaches,
mainstern San Vicente Creek was surveyed in its entirety due
to ease of access, short extent of anadromy, and the impor-
tance of the system to coho salmon recovery efforts. CDFW
staff observed a total of 22 live broodstock coho salmon {see
discussion of the broodstock program below), four broodstock
carcasses, two ocean return coho salmon of unknown hatchery
origin2, and 14 coho salmon redds between January 24 to
March 1, 2012 (Jankovitz, 2012), All observations were made
between the mouth of San Vicente Creek and the confluence of
Mill Creek, The rwo ocean return coho of unknown hatchery
origin were observed spawning in lower San Vicente Creek

on February 17, 2012 and the resulting redd was observed

and measured on February 28. This was the only pair of coho
known o have returned from sea and successfully spawned

in the entire Santa Cruz/San Mateo survey area3 during the

1 Spawning surveys were again conducted during the 2012-2013 spawning
season, but results were not available at the time of report preparation,

2 The two adult coho salmon had dlipped adipose fins, indicating they were
hatchery releases, but did not contain any fags identifying the hatchery from which
they were released (Jankovitz, 2012).

3 The survey area consisted of 21 randomly selected sampling reaches within

San Vicente Creek Watershed Plan for Salmonid Recovery 57



season (Jankovitz, 2012}. Broodstock coho salmon constructed
an additional thirteen redds in San Vicente Creek during the
season. In addition, CDFW staff also identified a total of 55
steethead redds (Jankovitz, 2012).

Broodstock Program

Recognizing the impending threart of regional extirpation of
coho salmon south of San Francisco Bay, NOAA’s SW¥SC, in
collaboration with the non-profit Monterey Bay Salmon and
Trout Project (MBSTP), adopted a captive rearing strategy
(captive broodstock program) in 2001 to protect the genetic
legacy of southern coho salmon and provide future opportuni-
ties to reestablish cobo salmon in regional sereams from which
they have been extirpated. Unril 2011, broodstock raised by
the program were only released in Scott Creek, a costal stream
entering the Pacific Ocean approximately three miles north of
the mouth of San Vicente Creek. However, San Vicente Creek
has been identified by the inter-agency Priority Action Coho
Team (Recovery and Captive Rearing Technical Work Group) as
a high priority site for coho salmon reintroduction in the Santa
Cruz Mountains diversity stratum, and broodstock releases to
San Vicente Creek were initiated by SWFSC in 2011.

Consistent with the goals of the caprive broodstock program,
multiple life-stages of coho salmon have been released into San
Vicente Creek since 2011 (Table 4-1) and researchers at SWFSC
are conducting targeted experiments to quantify the relative suc-
cess of each release strategy (e.g,, release location, time of year,
and life-stage). Preliminary results of this effort indicate that
adult broodstock fish released into San Vicente Creek success-
fully spawned and produced offspring in both 2012 and 2013,
The subsequent planting of 4,000 and 6,000 unfed fry across
multiple release sites in April 2012 and March 2013, respectively,
has further augmented the juvenile (young-of-year) coho popula-
tion in the basin. The release of several hundred smolts in 2011
and April 2013 were aimed at increasing subsequent returns of
broodstock adults imprinted to San Vicente Creek and matured
in the ocean.

Table 4-1. Qutpianting of coho salmon from the NOAA captive brocdstock
program into SanVicente Creek, 2011-2013.

(year)
Life Stage 2011 2012 2013
Fry (unfed) 0 4,000 6,000
Parr 0 0 0
Smolt 300 0 497
Adult 0 27 19

11 coastat watersheds, as well as seven non-randomly selected reaches within two
coastal watersheds (San Vicente Creek and Gazos Creek) of San Mateo and Santa
Cruz counties. Specific sampiing locations are provided by lankovitz (2012).
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Habitat Quality

CDFW conducted comprehensive habitat inventories of San
Vicente Creek in 1996 (DFG, 1996) and 2010 (CDFW, 2013)
pursuant to standard methodologies presenced in the California
Salmonid Stream Habirar Restoration Manual (Flosi et al,, 1998).
The primary purpose of this type of habirat inventory is to pro-
vide a watershed or drainage-wide overview of existing habitat
availability and conditions, and to develop generalized recom-
mendations for potential habitat enhancement approaches. Due
w0 randomized subsampling used in the assessments, as well as
inherent sampler bias, these habitat inventories are generally
not used as a monitoring tool aimed at documenting fine scale
changes over time. However, a qualitative comparison of the
1996 and 2010 assessment results does provide valuable insighes
into potential basin-wide changes that may have occurred over
the 14-year period between the two assessments. This section
provides such a comparison. The reader is referred to the Cali-
Jornia Salmonid Stream Habitat Restoration Manual (Flosi et al.,
1998) for detailed descriptions of assessment methodology and
habitat parameters.

In 1996, broadly defined habitat types {i.e., Level II) in San
Vicente Creek occurred with a frequency of 43% pool units,
16% riffte units, 40% flarwater units, and 1% culvert units.

In 2010, the frequencies of Level 1T habitat type occurrences
were 36% pool units, 35% riffle units, 27% flatwater units,

2% culvert units. These results suggest the frequency of pool
units has decreased somewhat over 14 years, which is consistent
with anecdotal evidence from the assessment team over the
past decade. The large discrepancy between riffle and facwarer
units between the two assessments, however, is somewhat
surprising. It should be neted thar the correcr identification

of riffle and flacwater unics is subject to observer error to a
grearer extent than other habitat units. Higher stream Hows
and concomirant increases in stape can inundate some riffles to
the extent that they appear as flatwaters. In fact, the California
Salmonid Stream Habitat Restoration Manual indicates that run
habitars, the most common flatwater unit type, “[o]ften appear
as flooded riffles.” Streamflow during the 1996 assessment was
measured at approximartely 8 cubic feet per second (cfs) while
streamtlow during the 2010 assessment was 6 cfs. It is therefore
likely chart at least some habitat units identified as flatwater
during the 1996 assessment were identified as riffles during the
2010 assessment. Lastly, the discrepancy between culvert units
between the two assessments is minor and likely a reflection

of rounding effects. The assessment team is not aware of any
new culverts having been constructed in the lower San Vicente
Creek watershed during the past decade.

In 1996, fourteen individual Level IV habitat types were identi-
fied. Based on percent occurrence, the most frequent habitar
types were mid-channel pool units (28%), step runs (28%), and
low gradient riffles (129%). Based on percent total stream length,
step runs comprised 70%, mid-channel pools 10%, and runs
5% in 1996. In 2010, a roral of eighteen Level IV habitac types
were identified. The most frequent habitat types by percent



occurrence were low gradient rifffe units (19%), run units
(1990}, and mid-channel pool units (15%). Based on percent
total length, there were 21% run units, 18% low gradient riffle
unies, 16% high gradient riffle units. These results again sug-
gest an overall reduction in pool habitat units, both in terms
of frequency of occurrence and percent total stream length,
between 1996 and 2010.

A total of 70 individual pool unies were identified in 1996
under a random subsampling protocol (i.e., not all pools were
quantified}, with main channel pools being the most abundant
(64%) pool habitar unit type, comprising 69% of the toral
length of pools. The 2010 assessment included quantification
of ali pool units and identified a total of 123 individual pools,
with scour pools as the most frequently encountered at 53%,
comprising 31% of the total length of all pools. Due to the dif-
ferent sampling intensities used for the two assessments, these
numbers are not directly comparable.

Pool quality for salmenids increases with depth, particularly
if instream shelter is present within the pool. Twenty-one of
the 70 pools (30%) identified in 1996 had a residual depth
of three feet or greater, while only 13 of the 123 pools (11%)
had a residual depth of three feet or greater in 2010. Residual
pool depth is a measure that is independent of streamflow or
stage, and therefore provides a useful comparison tool. The
residual pool depth data for 1996 and 2010 appear to indicate
that pool depths have decreased considerably over 14 years.
Coho salmon are known to prefer deep pools and relatively
stow water velocities while steethead generally reside in the
more shallow and fast-flowing areas of a channel {e.g., Roni,
2002). As such, the apparent loss of deep pool habitat avail-
ability in San Vicente Creek has likely affected coho salmon
disproportionately.

The depth of cobble embeddedness was estimated at pool tail-
outs. This habitat parameter is rated on a scale of 1 to §, with
a value of 1 indicative of the best spawning conditions and

a value of 4 representing the worst. A value of 3 is assigned

to tail-outs that are deemed unsuited for spawning due to
inappropriate substrate such as bedrock, log sills, boulders,

or other such features. Of the 70 pool tail-outs measured in
1996, one had a value of 1 {194), 12 had a value of 2 (17%), 5
had a value of 3 (73%), one had a value of 4 (1%), and five had
a value of 5 (7%). Of the 123 pool tail-outs measured in 2010,
13 had a value of 1 (1196), 78 had a value of 2 (63%), 8 had a
value of 3 {7%), none had a value of 4, and 24 had a value of 5
(209). As such, a total of 74% of measured pool tail-outs had
embeddedness ratings (1 or 2} generally considered suitable
for salmonid spawning in 2010, while only 18% of tail-outs
contained embeddedness levels suitable for spawning in 1996.
Based on this analysis alone, fine sediment levels in San
Vicente Creck may have decreased over time. This cbservation
is consistent with the results of a sediment source inventory
conducted for this report (chapter 2) that “identified very few
active sediment sources that currently may impair spawning/
rearing habitat.”

Available instream cover was evaluated using a standard shelter
rating for each habitat unit. The proportion of each habitat
unit that is influenced by some type of shelter is estimared as a
percentage of the total surface area of the unit, and a standard
qualitative shelter value of 0 {none), 1 (low), 2 (medium), or 3
{high) is assigned according to the complexity of the cover. The
shelter rating is calculated for each fully-described habitar unit
by multiplying shelter value and percent cover. Thus, shelter rat-
ings can range from 0-300 and are expressed as mean values by
habitat types within a stream. A pool shelter rating of approxi-
mately 100 is desirable for salmonids, For San Vicente Creek,
the mean shelter ratings for riffle and flarwater habitat types
were very low (ratings of 10 or less) and similar to each other
in 1996 and 2010. However, the mean shelter rating value for
pools increased from 12 in 1996 10 35 in 2010. The dominant
overall cover eype was boulders during both assessment years.
Within pools, the dominant cover types were root masses and
boulders in 1996, but terrestrial vegetation and small woody
debris in 2010. More importantly, large woody debris (EW D)
accounted for only 7% of measured pool cover in 1996, but

for 16% in 2010. These values may be indicative of marginal
increases in large woody debris (LWD) loading in San Vicente
Creek over the past 14 years. A detailed discussion of current
LWD loading and recruitment potential is provided in chaprer
5 of this report.

Channel substrate size suitability for salmonid spawning was
evaluated differently in 1996 sampled in low gradient riffles)
and 2010 {(sampled in pool tail-outs). During the former assess-
ment, 100% of low gradient riffles contained large cobble as the
dominant substrate size, which is generally considered unsuit-
able for spawning. In 2010, gravel substrate was dominant in
349% of pool tail-outs and small cobble substrate was dominant
in 31% of pool tail-outs in 2010. Gravel and small cobble
substrates are penerally considered o provide suitable spawning
conditions, No comparative conclusions can be drawn from the
data presented for the two assessments, other than a potential
indication thar low gradient riffles in San Vicente Creek may
not provide suitable spawning conditions {at least in 1996)
while the majority of pool tail-outs appear to provide spawning
opportunities (at least in 2010).

"The mean percent canopy density for the surveyed length of
San Vicente Creek was 87% in 1996 and 92% in 2010. In
1996, 75% of canopy cover was provided by hardwood trees,
129 by conifers, and 13% of the survey reach was classified

as open {i.e., no canopy cover). In 2010, 78% of canopy cover
was provided by hardwood trees, 14% by conifers, and only 8%
of the survey reach was classified as open. Similar trends were
observed in the percentage of vegetated streambanks, with 73%
and 76% of the right and left banks, respectively, vegetated in
1996; and 77% and 80% of the right and left banks, respec-
tively, vegetated in 2010. Although individual canopy cover and
bank vegetation values for 1996 and 2010 are very similar, the
dara suggest thar a gradual trend toward increased canopy cover
has occurred since 1996.
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In conclusion, the two habitat inventories indicate thart pool
habitac availability and quality has been decreasing while
riparian canopy cover and LWD loading has been increasing
slightly. Suitable spawning habitat is generally available in
most pool rail-outs, and embeddedness ratings are relatively
low. As depicted in Figure 4.7, coho salmon redds observed
during the 2001-2012 spawner surveys were generally concen-
trated in reaches containing multiple pools.

METHODOLOGY

Smoelt Ouimigration

An outmigrant trap was installed in San Vicente Creek on
March 1, 2013 and operated daily through June 15, 2013 w0
assess current population size, size of fish, migration riming,
and freshwater survival. The outmigrant trap was installed
immediately downstream of a boulder weir associated with the
inlet structure for the Lower San Vicente Pond restoration site.
This site was selected based on ease of access and security. The
trapping site is Jocated approximately 775 feet upstream of the
Highway 1 culvert. Thus, outmigrating smolts from a small
portion of the overall watershed locate downstream of the trap
were not sampled in this study.

Study methodologies were consistent with the California
Coastal Salmonid Monitoring Plan (CMT) as presented in
Fish Bulletin 180 (DFG, 2011), but expanded upon to collect
additional data in support of ongoing SWFSC broodstock
reintroduction and research efforts. The trap consisted of a
2-foot diameter, 7-ring, 2-chamber hoop net with a 0.25-inch
mesh size. Seine wings attached to both sides of the trap open-

Figure 4-1, Soit #rap in SanVicente Creek, Spring 2013. )
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ing were used in an attempt to block the entire wetted width
of the channel to achieve 100% trapping efficiency. Due to the
design of the trap with seine side wings, upstream migration

of adule salmonids was not impeded as these individuals were
able to easily swim over the top of the seine, as was observed on
two occasions. The trap was operated 24 hours per day, 7 days
per week and checked daily, at a minimum. Trapped fish were
transferred into a 20-gallon holding bucker filled with stream
water. All non-salmonid species were returned to the stream.
Coho salmon and steelhead were anesthetized in a short
MS-222 bath. Forklengths of juvenile salmonids were recorded
to the nearest millimeter using standard plastic rulers. Wet
weights were measured to the nearest 0.1 grams using an Ohaus
Scout I electronic scale with a 400-gram capacity. Evidence

of fish diseases (e.g., black spot disease) and other noteworthy
observations were also recorded. Adult steelhead captured in
the trap were estimated for length and released immediately
downstream of the trap.

All juvenile salmonids were scanned for passive integrared tran-
sponder (PIT) tags using a Biomark 601 handheld reader, and
all PIT tag codes were recorded. On April 23, 2013, SWESC
stafl released 497 broodstock coho saimon smolts firted with
coded wire tags (CWT) in San Vicente Creck upstream of the
outmigrant trap. Subsequent to this release, all caprured coho
salmon were also scanned for CWTs using a Northwest Marine
Technology T-Wand CWT detector. Coho salmon containing a
CW'T were recorded and released immediately downstream of
the trap without obtaining length or weight measurements.

All captured juvenile coho salmon that had not previously
been ragged with a PIT tag or CW'T were implanted with a

12 millimeter half duplex (HDX) PIT tag manufacctured by
Oregon RFID. The PIT-tagging techniques used were consis-
tent with methodologies described by the Columbia Basin Fish
and Wildlife Authority PIT Tag Steering Committee (CBFWA,
1999). The PIT tags were implanted into the body cavity
between the posterior tip of the pectoral fin and the anterior
paint of the pelvic girdle using syringes ficted with 12-gauge
veterinary-grade needles. Scale and DNA (fin-clip) samples
wete also collected from all previously untagged coho salmon
using standard salmonid research protocols.

After handling, fish were placed into 5-gallon holding bucket
containing stream water and an aerator, and allowed to recover
from the anesthesia for approximately 10-20 minutes. All
recovered fish were released into a deep and calm pool locared
approximately 50 feet downstream of the trap.

Based on guidelines presented in the CMP, trap efficiency
was assessed using a simple mark-recaprure protocol. SWFSC
staff operated the outmigrant trap once a week {Wednesdays).
Starting on April 3, 2013, NOAA staff sclected a subset of all
trapped fish each Wednesday for the mark-recaprure study.
Selected fish were issued a PIT tag (unless one was present
already) and marked with a caudal fin clip for identification.



Figure 4-2. Processing e juvenile satmonids captured in SanVicente Creek,
Spring 2013

Marked fish were released approximately 200 feet upstream of
the outmigrant trap. PI'T rag codes were used to identify and
quantify marked and subsequently recaptured fish.

Outmigrant traps typically need w be removed from the stream
during high flow events, However, water year 2013 proved 1o
be a drought year along the central coast of California and no
significant storm events occurred during the trapping period.
As such, the trap remained in place and operational during the
entire outmigrant study.

Juvenile Distribution

In July 2012, SWESC staff conducted snorkel surveys in
mainstem San Vicente Creek to document the distribution

and abundance of juvenile coho salmon. The snorkel survey
extended approximately 3.4 miles from the confluence with the
Pacific Ocean to the quarry tunnel representing the upstream
limit of anadromy. Procedurally, two snorkelers equipped with
dive lights worked side-by-side 1o cover the width of the stream
and slowly proceeded in an upstream direction. The survey
was limited to pool habitac units and every pool encountered
was sampled via a single pass. Based on methodologies previ-
ously employed by SWEFSC staff (Spence, unpublished data),
pools were defined as habitat units of at least 2.0 m? (21.5 ft?)
in surface area, widths at least one-half the wetred-width of the
channel, and maximum depths exceeding 0.3 m (1 ft). For each
pool, only the number of juvenile coho salmon was recorded;

steethead were not enumerated. Physical habirat informatien
including location, total pool length, pool width, maximum
pool depth, and pool tail depth were also recorded for each
unit surveyed.

FINDINGS

Smolt Qutmigratior

Coho Salmon

A rotal of 329 juvenile coho salmon were captured in the
outmigrane trap between March 2 and June 15, 2013. Of this
total, 196 fish were marked with CWT, indicating that they
were broodstock smolts released into the system on April 23,
2012, Of these totals, one non-CWT and three CWT coho
were recaprures (see below). Furthermore, two of juvenile coho
salmon captured toward the end of the trapping period were
age O+ fish (based on forklength). One of these was marked
with a red visible implant elastomer (VIE) tag, indicating it
was broodstock fish previously released as a fry; the other fish
had no visible mark, suggesting it may have been the offspring
of instream spawning. As such, the total rally of individual
captured juvenile coho salmon was 130 non-CWT smolts, 193
CWT smolts, one VIE fry, and one non-VIE fry. In compari-
son, the 2003 trapping study (ESA, 2003) caprured 703 smolts
in mainstem San Vicente Creek and 319 smolts migrating
from the Lower San Vicente Pond off-channel habitar fearure®,
for a total of 1,022 smolts,

A total of five juvenile coho salmon were found dead upon
arrival at the traps. Two of these mortalities were CWT-
marked broodstock smolts and external fungus was observed
on two others. Fungus infections were noted on a total of
thirteen juvenile coho salmon, but ewelve of these were
CWT-marked broodstock smolts. Minor to moderately severe
black spot {NVeascus sp.) infestations were observed on only six
captured coho salmon, none of which were broodstock CWT-
marked broodstock smolts. One additional juvenile coho
salmon mortality occurred during PI'T-tagging,

Trap efliciency tests were inconclusive. On one hand, we felc
that the positioning of the trap assured that essentially 100%
of the channel width and depth were blocked by the trap

and wing seines, and the absence of significant storm events
enable us to operate the trap continuously withour the trap
being bypassed, over-topped, or removed. On the other hand,
however, recapture success was low. A total of 26 coho salmon
smolis (22 CWT broodstock smolts, 4 non-CWT smolts)
caprured in the trap were marked and released upstream.

Of these, only four (three CWT broodstock smolts, one
non-CWT smolr) were subsequently recaptured in the trap.
These results suggest a low trap efficiency of approximately
15%. However, the recapture rate for non-broodstock smolts

4 The Lower San Vicente Pond site became hydrologically disconnected from
SanVicente Creek in 2012. Therefore, no fish occupied this habitat in 2013.
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was higher at 25%. Based on the fact that only 193 individual
broodstock smolts of a total of 497 released by SWFSC staff
were captured in the crap, survival of broodstock smoles appears
t have been relatively low at approximately 39%. Alternatively,
genetic cues for outmigration may have been weak in brood-
stock smolts. Considering that the majority (85%) of coho
salmon smolts used for the trap efficiency study were brood-
stock smolts, the low recapture rates may be a reflection of
poor survival and/or low migration rates rather than trapping
inefhiciencies. It is also important to note that it took an average
ol 22.5 days (min = 10 days; max = 36 days) for marked coho
salmon to be recaptured in the trap. As such, it appears that the
trapping study may have delayed ourmigration through trap
recognition and avoidance.

The average forklength of non-CWT coho salmon smoles was
116 mm (standard deviation, SD, + 13 mmy}, and the average
wet weight of non-CWT coho salmon smolts was 15.8 g (SD

t 5.4 g) (Table 4-2). The condition factor (¢ = 100,000 wet
weight / length?) is frequently used by fisheries biologists as an
indicator of the health of a fish population, with high £ values
(i.e., > 1.0) indicative of adequate food supplies (Moyle and
Cech, 1988). The averape condition factors for non-CWT coho
salmon smolts was 0.98 (SD = 0.08).

By comparison, average forklengths of coho salmon smolts
captured in San Vicente Creek and Lower San Vicente Pond in
2003 were 99 mm (8D + 10 mm) and 121 mm (8D + 7 mm),
respectively, and average wet weights were 10.1 g (SD + 2.8
g)and 18.2 g (SD = 2.8 g), respectively {Table 4-2}. As such,
average sizes of coho salmon smolts in 2013 were larger than
those trapped in the mainstem in 2003, but smaller than those
caprured inthe off-channel habirat in 2003. Condition factors
in 2003 were slightly higher at 1.02 at both trapping sites.

Steclhead

A total of 1,668 juvenile steelhead and 23 adult steelhead were
captured in the creek trap during the 15-week study. Of chis
total, 47 juvenile steelhead were recaptures (see below). As such,
the actual number of individual juvenile steelhead captured was
1,644. Smolts and presmoles (based on coloration) accounted
for 407 of the total juvenile catch, with 23 of these being
recaptures. As such, the actual number of individual steethead
smoles/presmolts captured was 384, or 23.4% of the total num-
ber of individual juvenile steelhead encountered in the trap. It
is important to note, however, that while the use of coloration
is the only available non-lethal method of distinguishing smoles
from other juvenile steethead, it is an imprecise measure of
whether or not a juvenile fish will migrate to the ocean dur-

ing the study period, particularly during the early parr of the
season when many eventual smolts captured in the trap had not
yet entered the smoltification process. As such, the presented
smolt numbers are likely artificially low.

A total of 18 juvenile steelhead were found dead upon arrival
at the creck trap. Moderate to severe external fungus infections
were noted on 10 of these mortalities. In all, fungal infections
were observed on 36 juvenile steelhead and five adult steelhead.
By comparison, blackspor infestations were observed on only
six juveniles.

A total of 121 juvenile sieelhead were marked with PIT tags
and fin clips, and released upstream of the trap. Of this rozal,
47 juveniles (38.8%) were subsequently recaprured. Of the total
number of marked fish, 51 were identified as smolts, and 23
(45.1%) of these were subsequently recaprured. It is not surpris-
ing thar che rate of recapture among smolts was higher than the
total juvenile recapture rate since smolts are generically cued,
and physiologically ready, to outmigrare and therefore more

Table 4-2. Coho Salmeon and Steethead Smolt Abundance, Length, Weight, and Condition in San Vicente Creek, 2013 and 2003

(year)

2013 2003 (creek) 2003 (pond)
Coho (non-CWT smolts only) o '
Total # trapped 130 703 319
Average forklength, mm (5D} 116 {(13) 99 (10} 121 (M
Average wet weight, g (+5D) 15.8 (5.4} 10.12.8 18.2 ((2.8)
Average condition factor, k (+5D) 0.98 (0.08) 1.02 (0.06) 1.02 (0.05)
Steelhead (smolts/presmolts only) -
Total # trapped 384 542 34
Average forklength, mm (5D} 164 (22) 152 (21) 163 (24)
Average wet weight, g (+5D) 42.2 (20.4) 343(15.2) 425(21.8)
Average condition factor, k (25D} 0.92 (0.07) 0.93 (0.07) 0.92 (0.10)
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likely to reattempt outmigration (with subsequent recapture)
after being marked than non-smolts that may have initially

been caprured during redistribution, but did not down-migrate
again after being marked. However, as discussed above, trapping
efficiency qualitatively appeared to be close to 100% and the
reasons for the relatively low recapture rates are not known. It is
interesting to note that even though the majority (n = 27, 52.9%)
of marked fish were recaprured within one day of being marked
and released, the average time t recapture was 7.2 days and the
maximum time was 68 days. Given the considerable delay in
recapture observed in many matked fish, trap recognition and
avoidance, particularly in light of the high underwater visibilicy
(due to a lack of runoff-induced turbidity) thart prevailed during
most of the study period, may have been an important factor in
the low number of recaprures. Predation may have also affected
recapture rates.

The average forklength of steelhead smolts was 164 mm (stan-
dard deviation, SD, + 22 mm), and the average wet weight of
steelhead smolts was 42.2 g (SD + 20.4 g) (Table 4-2). The aver-
age condition factors for steelhead smolts was 0.92 (SD = 0.07).

By comparison, average forklengths of steelhead smolts caprured
in San Vicente Creek and Lower San Vicente Pond in 2003 were
152 mm (SD z 21 mm) and 163 mm (8D * 24 mm), respec-
tively, and average wet weights were 34.3 g (SD £ 15.2 g) and
42.5 g (SD + 21.8 g}, respectively (Table 4-2). As such, average
sizes of steelhead smolts in 2013 were larger than those trapped
in the mainstem in 2003, and similar in size to those captured
exiting the off-channel habitat in 2003. Condition factors in
2003 were similar at 0.93 (creek) and 0.92 (pond).

Qutmigration timing

Coho smolt migration timing along the central California coast
has been studied in some detail. The results of a 9-year coho
salmon and steelhead study on Waddell Creek show that the
great majority of coho smolts enter the ocean during the months
of April and May, with over 95% of the migration occurring
during the 9-week period of April 8 through June 9 (Shapovalov
and Taft, 1954). In 2013, 99% of all coho salmon smolts were
captured in the outmigrant wap during that period, and the
peak of the outmigration occurred during a 3-week period
extending from May 3 through May 23 (Figure 4-3} during
which 57% of the migration occurred. The peak of the steethead
smolt downstream migration occurred approximately one month
carlier during the 3-week period of April 5 through April 25
(Figure 4-3), during which 63% of the migration occurred.

The timing of the peak smolt cutmigration in San Vicente Creek
was very similar during 2013 and 2003 for coho salmon (Figure
4-4). For steelhead, the migration riming as depicted in Figure
4-5 suggests that the 2013 migration peaked approximately one
week earlier than in 2003, bur as described in ESA (2003), the
trap was non-operational for a roral of three days during the
week of April 12 through April 18, 2003. This weekly period
had the highest number of steelhead smolt caprures in 2013, and
may have also had the highest number of outmigranes in 2003 if
the trap could have been operated during the entire period.

uvenile Distribution

Of the 131 pool habitat units surveyed by SWEFSC staff, 66
(50%) contained one or more juvenile coho salmon (Figure
4-6). Notably, only 5 individuals were observed above stream
mile 1.9 where a large debris jam restricted passage by adult
salmon the previous winter. No redds or live adults were
observed upstream of this point during the 2011-2012 spawner
surveys (Jankovitz, 2012). Consequently, coho salmon were
absent from nearly 1.5 miles (45 suitable pool habitat units;
Figure 4-7} of potential rearing habitat in the mainstem during
the summer of 2012.

Many factors determine juvenile salmonid rearing habitat site
selection, but the 2012 distribution data suggest that coho
salmon rearing in San Vicente Creek is concentrated within
reaches containing abundant and large pools. Furthermore,
juvenile coho salmon in San Vicente Creek appear to remain
relatively close to spawning sites. Juvenile coho salmon have
been shown to migrate considerable distances from their natal
reaches, but this tendency is typically thought to be a response
to rising summer water eemperatures forcing juveniles to seek
out cooler rearing habitat elsewhere in the watershed. Relarively
cool and stable summer water temperatures in San Vicente
Creek likely reduce or eliminate the need for significanr juvenile
redistribution, fr should be noted, however, that the lowermost
reaches of the stream also show a concentration of coho salmon
rearing, even though no redds were observed in this area during
spawner surveys. A certain amount of downstream redistribu-
tion of juveniles occurs in most drainages.

Conclusions

As described above, the fisheries portion of this Existing
Conditions assessment was initially envisioned to provide an
evaluation of the current status of salmonids in general, and
coho salmon in particular, within the watershed. The overall
goal was to determine whether coho salmon were still utiliz-
ing San Vicente Creek. However, the focus of the assessment
shifted after NOAA’s SWESC, in colfaboration with MBSTP,
embarked on a concerted coho salmon broodstock reintroduc-
tion and research effort. As such, the coho salmon population
within the watershed is currently being ardficially supple-
mented. Available data from a 2011-2012 spawner surveys, a
July 2012 juvenile distribution survey, and a spring 2013 smolt
outmigration study indicate that limited spawning is occur-
ring, and at least 2 portion of the offspring and/or broodstock
juveniles are successfully rearing and subsequently migrating to
the ocean. The proportion of the wild versus broodstock coho
salmon in San Vicente Creek is currently unknown, but this
information will become available once the genetic samples rthat
have been collected over the past two years are analyzed.
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OBJECTIVES

The goal of this project was to determine currenr Large Woody
Debris (LW D) availability and natural recruitment potential

in San Vicente Creeck Watershed to help guide future manage-
ment efforts. Lack of WD, habitat complexity, and shelter in
the anadramous reaches of San Vicente Creck are highlighted
as a key limiting factors for salmonid recovery in the Central
Californiz Coast Coho Recovery Plan (National Marine Fisher-
ies Service, 2012).

The main objectives of the WD assessment were to: conduct
an LWD Stream and Riparian Inventory based on the protocol
described in Parc ITT of DFG’s California Salmonid Stream
Habitat Restoration Manual and adaptations recommended by
Leicester (20053), evaluate wood recruitment potential in San
Vicente and Mill Creek based on inventory results, evaluate the
presence of in-channel wood on pool and backwater habitats
based on inventory results, and develop recommendations for
future LWD enhancement projects, if warranted. To address
these objectives, the following questions were kepr in mind:

» What is the extent of recruitable wood in
the stream system? Where is located?

» Which is more dominant within the stream
system, hardwood or conifer species?

» How do the presence of in-channel hardwood
and conifer LWD influence pool and back-
water formation? Is there a difference?

» Are there geographic limitations to where LW D enhance-
ment projects might be feasible based on chailenges with
equipment access, private property, slopefgradient, etc?

INTRODUCTION

The importance of large woody debris (WD) in the develop-
ment of a stream’s morphology and biological productivity has
been well documented in the literatuze since the 1980’s. Work
by Bilby (1984} and Rainville et al. (1985) found that in nearly
80 percent of the pools surveyed in small streams, LWD was
the structural agent forming the pool or associated with the
pool. Gurnell et al (2002) and Gregory et al, (2003} found in
their studies that LW D provides habitat for a broad range of
aquatic species and can strongly affect the geomorphic and
ecological processes and conditions such as erosion, transport
and deposition of bed material and nutrient eycling. The
impartance of LWD has also been touted in a publication by
the National Research Council (1996) that documents that
researchers consistently characterize LWD as one of the most
important habitat elements for anadramous salmonids. Opper-
man and Merenlander (2007) summarizes the state of scientific
knowledge on the value of wood for fish noting that:

“wood in streams and vivers provides critical habitat
Jeatures for fish through a variety of mechanisms includ-

68 SanVicente Creek Watershed Plan for Salmonid Recovery

ing pool farmation (Montgomery et al., 19953), cover
[from predators (Shirvell, 1990), refuge during high

Jflows (Tichaplinkski and Hartman, 1983), substrate for
invertebrate prey (Benke and Wallace, 2003), promotion
of riparian regeneration (Abbe and Montgomery, 1996),
and deposition and storage of spawning gravels (Crispin et
al., 1993) and organic matter (Bilby and Likens, 1980).”

In addition to establishing the central role that WD can

play in the ecological and geomorphic processes that create
and sustain aquatic habiracs, significant research has been
conducted over the past 20 years to better understand optimal
rates of wood loading, the effects of different alignments and
distribution of instream wood on channel forms and processes,
the Jongevity and transport of wood, and the value of living
LW versus non-living LWD (Hildebrand et al., 1998; Bragg
et al., 2000; Lassettre, 2001; Faustini and Jones, 2003; Opper-
man and Merenlender, 2007, Whol and Jaeger, 2009; and
Thompson, 2012}, Collectively, these studies not only provide a
solid scientific foundation for assessing the quantity and quality
of LWD in a given stream system, but also provide significant
insights and guidance on designing and implementing LWD
enhancement projects.

The National Marine Fisheries Service's (NMFS} recovery plan
for the Central California Coast (CCC) ESU of coho salmon
(NMFS, 2012) highlights the critical importance of LW and
the ecological and geomorphic role it can play in facilitating
recovery of this species. According to the Recovery Plan, the
habitat requirements for coho salmon in most streams in the
Central CCC ESU are not at properly functioning conditions
and their abundance has decreased, in large part, because the
natural rates of critical watershed processes (e.g., sediment
delivery, hydrology, wood recruitment, temperature regula-
tion, etc.) have been substandially altered by human acrivities
(NMFS, 2012). When in freshwater, optimal habitats for suc-
cessful rearing include adequate quantities of;

1. Deep complex pools formed by large woody debris,
2. Adequate quantities of water,

3. Cool water temperatures,
4

. Unimpeded passage to spawning grounds
(adults} and back to the ocean (smolts),

R

. Adequate quantities of clean spawning gravel, and

6. Access to floodplains, side channels and low
velocity habitat during high flow events.

Numerous other requirements exist (e.g., adequate quantities
of food, disselved oxygen, low turbidity, etc.), but in many
respects these other needs are generally met when the six
freshwater habitat requirements listed above are at a properly
functioning conditions.

In many streams, these essential pool and complex habitats
have been altered or lost due to reduced water flows, historic
logging, LWD removal activities from landowners and adjacent



residents, increased rates of sedimentation, and loss, altera-
tion, and simplification of riparian forests which leads to a lack
of significant large wood recruitment. In San Vicente Creek,
specifically, contributing factors are likely historical grazing
adjacent to and within the riparian corridor and flood control
methods in the community of Davenport (RCID, 2010). The
deficiency of pools is indicative of the current and past land use
practices and associated removal of EWD from riparian areas
and sereams within the channel,

Lack of recruitment is due in large part ro the much younger
age of current riparian forests which generally lack older, larger
trees that fall into the stream as they age and die. The absence
of large wood in the stream, in particular, has major impacts
on coho salmon because of its role in physical habitat forma-
tion, in sediment and organic-matter storage, and in maintain-
ing a high degree of spatial heterogeneity (habitat complexity)
in stream channels. Instream pools provide an increase in the
volume of rearing habitat and, as such, data indicates that
stream reaches with a high density of deep cool pools allow for
a greater density of juvenile coho than an equivalent length of
stream with limited pool habitats (NMES, 2012). Decreases
in coho abundances following LW removal or loss have been
widely documented and are often linked to loss of pool habitat
for summer rearing and for winter refuge. Maintaining pool
habitats, reversing the mechanisms leading to their loss, and
adding wood will be critical to ensuring adequate summer and
winter rearing habitat in streams designated by the California
Department of Fish and Wildlife {CDFW) and/or the NMFS
for recovery of endangered central California coast coho
salmon (NMES, 2012).

While the NMEFS Recovery Plan (2012) notes that water qual-
ity, fish passage and migration, stream temperature and water
quality as being “good” or “very good”, habitat complexity for
San Vicente Creek is listed 2s “poor” for LW D and the shelter
rating. To address these, NMFS pricrities actions include:

1. Improve over-winter survival by increas-
ing the frequency and functionality of off-
channel habitac (Recovery Action 2},

2. Increase shelter ratings to optimal condi-
tions (>80 pool shelter value) in mainstem
San Vicente Creek (Recovery Action 3),

3. Increase large wood frequency (Recovery Action 4), and

4, Increase pool frequency to achieve optimal condi-
tions (>40% of pools meet primary pool criteria (>2.5
feet deep in Ist and 2nd order streams; >3 feet in
third order or larger streams) (Recovery Action 3).

Past Actions: A severe paucity of large woody debris and subse-
quent lack of pool habitat within San Vicente Creek Watershed
has been noted by many biologists, ecologists, and planners
over the past few decades, including the County of Santa Cruz
{County of Santa Cruz, 2000) and RCD (2010). In response to
this lack of pool frequency, abundance and depth, the County

of Santa Cruz installed 18 complex large wood habitar struc-
tures in 1999 within a reach extending from approximately one
mile above the mouth of San Vicente Creek to the confluence
of San Vicente and Mill Creek at stream mile 2.5. A total of
106 pieces of large wood and root balls were installed. Natural
strearn meander has since rendered a number of these struc-
tures nonfunctional, but some remain in or along the channel
and continue to provide refugia for anadramous fish through
maintenance of pools and slack water and increased instream

cover (RCD, 2010).

While reconnaissance level stream surveys conducted by the
RCD and its partners for the Bureau of Land Management
(BLM) in 2010 revealed greater frequency and complexity of
LWD features (compared 1o observations in 2008} in a small
reach below the lower pond cutlet (RCD, 2010), this study
noted that a quantitative assessment of current LWD loading
was needed for the entire watershed. The RCD'’s work for this
assessment focused on identifying near-future opportunities for
LW D augmentation projects within an approximately I-mile
reach of lower San Vicente Creek extending from the inlet to
the Lower San Vicente Pond upstream to the first bridge across
the creek. This particular focus area was chosen based on the
following criteria;

» ‘The channel slope, substrate and proximal floodplains cre-
ate natural conditions for LWD structure to develop, per-
sist, and have maximum benefit for pool creation, sediment
sorting, and reconnection of high flows with floodplains,

» Historic and current NMFS snorkeling surveys not-
ing that juvenile coho salmon in San Vicente Creek
have generally been observed using small pockers
of habitar in the lower most 1 mile of the creek,

» LWD augmentation projects had previously been
installed upstream of the bridge by the County, and

» The channel downstream of the Lower San Vicente
Creek Pond outlet is geomorphically unstable (due to
periodic backwatering effects of the Highway 1 cul-
vert), in close proximity to residential development,
and currently contains a number of smaller, naturally
occurring LWD structures composed of a2 mix of
live and dead alders, willows, and other material.

Based on the ﬁndings of the reconnaissance surveys, the RCD,
with funding and support from CDFW, NMFS, and the Natu-
ral Resources Conservation Service (NRCS), installed eight
LW 1D structures in 2011 in the focus area reach of in an effort
o improve rearing and sheltering habitat for salmonids {(RCD,
2010). Seventeen redwoed and Douglas fir trees were sourced
from the Santa Cruz Mountains, keeping the majority of their
rootballs intact. These logs were buried into the banks of San
Vicente Creek with the root wads placed directly into the creek
itself. Each structure was designed with a different configura-
tion to encourage recruitment of additional smaller woody
debris, increase Inscream habitat complexity, activate the adja-
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cent floodplain and provide higher quality rearing and cover
habitat for juvenile salmonids. Two-ton boulders and bolts
were used to anchor each structure in place. Based on post-
construction monitoring data and observations by the RCD
and partners, each of these installed structures has affected
stream geomorphology and resulted in changes in the channel
conditions. Most importantly, however, data from NOAA’s
Sourhwest Fisheries Science Center indicates that juvenile coho
and possibly steelhead are preferentially using these structures
as cover habitat with the highest densities of juveniles in and
around these structures (Kiernan, J., pers comm.). Additional
information on fisheries is discussed in dertail in chapter 4 of
this report. The project is intended to enhance steethead and
coho salmon rearing habitat by increasing channel complexicy,
and reactivating nearby floodplains while the natural LWD
recruitment process recovers. It is anticipated that the TWD
structures will reactivate the floodplain, deepen pools, promote
substrate sorting, enhance riffles, create gravel bars and provide
cover, winter refuge and summer rearing for coho salmon and
steelhead trour.

The existing abundance and complexity of L\WD within San
Vicente Creek is understood o be low, but no formal surveys
have been completed for the entire reach of anadromy in recent
years. Understanding the current state of large woody debris
within the channel, as well as possible future recruitment
within the watershed, will allow fueure WD augmenration
efforts to be better targeted towards LW D-poor reaches where
constraints to project implementation are relatively minor.

Many stream restoration projects are implemented without
information about the amount of wood that historically
occurred or the natural rates of wood recruitment. The Large
Woody Debris assessment conducted as part of this San Vicente
Creek Watershed Restoration Project will take inventory of large
woody debris in San Vicente Creek to inform specific recom-
mendations for locations within the watershed that are lacking
LWD and identify where LWD enhancement projects are
needed and feasible.

METHCDOLOGY

A LWD Stream and Riparian Inventory was conducted
between July 15 and Ocrober 20, 2013 on San Vicente Creek
and Mill Creek utilizing a method outlined in the California

Table 5- 1. Reach lengths (feet), number of samples per reach, and
Rosgen channel dassification types.

S Numberof 7 Rosgen
o : i.ength () e ZS_ampié’s e _Chahﬁgl Type :
1 5,932 6 - F3
2 1,628 2 G
3 4,888 4 B3
4 3532 3 F4
5 2683 2 A5
6 2347 2 B3
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Salmonid Stream Restoration Manual (Flosi et ak., 1998) with
adaprations used by Leicester (2003).

The inventory was conducted by two people walking in the
stream channel, proceeding upstream, Stream distances were
measured using a hipchain. Slopes were measured using a
clinometer at alt slope breaks (bankfull, riparian, upslope) and
given as a percentage as measured from the thalweg. Where sat-
ellite reception was available, a GPS unit measured starting and
ending coordinates for the sample reaches. Average bankfull
channel depths were measured at the thalweg using a stadia rod
and bankfull widths, tree diameter and widths were measured
using a tape measure.

San Vicente Creek was divided into five reaches by stream
channel types based on Rosgen’s methodology, as documented
in CDFW'’s Stream Habitat Assessment Report for San Vicente
Creek (2010). Mill Creek was divided into two reaches by
stream channel types using Rosgen's methodology, as docu-
mented in CDFW’s Streamn habitat Assessment Report for Mill
Creck (2010). Reaches were surveyed to the extent of anadromy,
with all five reaches of San Vicente Creek surveyed to the tun-
nel and Reach 1 of Mill Creek surveyed to the historic Daven-
port intake dam, Reach 1 of Mill Creek is hereafter referred o
as Reach 6. (see Figure 5-1f). See Table 5-1 for the length and
channel classification of each reach. This assessment does not
consider wood recruitment potential above the quarry on San
Vicente Creek or above the water intake system on Mill Creek,
nor does it consider the disruption of wood transport created by
these barriers.

Data were collected in 200-foot segments every 1000 feet for
each of the 6 reaches. The segments were randomly selected

by numbering the 200-foot sections and tossing a dice to
determine which segment to begin. The first 200-{1 section was
labeled Sample Area 1 (see Figures 5-1). See Table 5-1 for the
number of samples per reach. One LWD Inventory Form was
completed for each 200-foot section. After conducting the sur-
vey in this initial segment, the surveyors proceeded upstream
800 feet from the upper end of Sample Area 1 and inventoried
the next 200 feet as Sample Area 2. Sample Area 3 began 800
feer upstream from the upper end of Sample Area 2, etc. This
procedure was followed for each of the channel types.

Data were collected using a “Large Woody Debris Inventory
Form”, adapted by Leicester (2005). The form is designed so
that the right and left streambank are defined looking down-
stream. One surveyor observed LW D, estimates sizes, and
tallied WD on one bank and LW within the stream channel,
while the other observer tallied the opposite bank.

At the beginning of each day, prior to categorizing and record-
ing LWD, field personnel selected several pieces of LWD for
sight calibration. Diameter ranges were estimated and then
verified by measuring with a diameter ape. Also, sight esti-
mates of G, 20, and 50 feet were calibrated with length mea-
suremnent verifications. Standing tree diameter was determined
ar breast height (54”) above the ground measured from the
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Figure 5-1a. Reach 1 IWD sample map

upslope side of the tree. Diameter of downed logs was the largest diameter
anywhere along the log. During the survey in each 200-foot sample area,
the surveyors periodically confirmed size, dimensions, and distances for

accuracy and calibration. This ongoing calibration effort kept the surveyors’

estimates more accurate,

Leicester’s (2005) protocol requires identifying trees and LWD to the spe-
‘cies level, as coniferous IWD is more decay resistant then hardwood and
likely to persist in the channel longer. Secondly, as the probability of a tree
falling into the stream decreases from the channel upslope, Leicester sepa-
rates habitars into perched, riparian, and upslope zones to further evaluate
recruitment potential. Perched applies to standing live or dead trees within
the stream channel or to trees or downed wood at the edge of bankfull
{active) channel, which are likely 1o be recruited ac high flows. Riparian
designates an area beginning at the edge of the bankfull channel and domi-
nated by deciduous riparian trees, Upslope designates an area beyond the
riparian zone thac still falls within 75 ft of the bankfull channel. However,
downed wood that cannot be observed has little chance of making it to the
stream and thus, is not tallied. Slopes were measured for the riparian and
upslope zones separately. Thirdly, four categories are used within the bank-

full channel to indicate the effects of LWD on habitat
features: a) lowflow/pool for LWD picces in the
lowflow channel which are creating or enhancing a
pool, b) lowflow/extra for pieces in the low flow chan-
nel present but not creating pool habitat, ¢) bankfull/
backwater For pieces in the remainder of the stream
channel which were creating or enhancing backwater
or high water refugium, and d} bankfull/extra for
pieces in the bankfull channel which were present
but not contributing to the creation or enhancement
of backwater or refuge habitat. Bankfull width and
depth were also measured.

For this assessment, Leicester’s protocol was further
refined to address specific conditions associated with
the San Vicente Creek watershed. Wood recruitment
potential was documented as less than 75 feer, if the
edge of an access road was located within the 75 feet.
This is because past observations show that when
trees fall across the road, they are cut up with a chain
saw for road access and are removed from the system

as passible LWD.

In addition, Leicester (2005) noted a deficiency in
the survey method of LWD debris jams as they often
occurred outside sample boundaries and were not
tallied. As the location of LW D structures vary in
distribution they may not be included in the 200
foot sample sections and a significant portion of the
total in channel LWD present in the stream may not
be recorded. As this underrepresentation of wood
accumulation could affect not only the decumented
health of the stream system, bur also influence future
recommendations, alt LW D structures were noted
during seream surveys and the findings are discussed
separately in the following section.

Al TWD and trees located within the sample areas
and which measured greater than 6 feet (1.8 m) in
length and I foot (30 cm) in diameter were identified
o species and recorded with their sizes, locations,
positions in the channel and association with any
habitar structures (pool or backwater). The form
categorizes trees, fogs, and stumps in the bankfull
channel or adjacent to the channel by length [6-20
feet {2-6 m), >20 feet (>6 m), diameter {in I-foot (30
cm) increments from 1 foot {30 cm) to >4 feet (120
cm)), and location {bankfull channel, “perched” at
the edge of the bankfull channel, or upslope; on the
left or right bank). All trees within the channel and/
or 75 feet (23 m) up the bank on either side were
recorded by diameter as live or dead. Out-of-channel
trees and logs are also recorded as conifer or decidu-
ous. Root wads and stumps are also differentiated.
Stumps are fully rooted in the ground and are at
distances far enough from the stream thar there is
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Figure 5-1b. Reach 2 IWD sample map.

little or no potential of them being uprooted and entering the instream
zone. Root wads have 2 high potential for reaching the stream channel.
Roor wads classified as dead/down are anchored in the ground by less
than 25 percent of their root system, or are already “loose” and free to be
moved, or are already in the channel. Root wads classified as dead/srand-
ing are anchored in the ground by at least 25 percenc of their root system
and have a good likelihood of being moved from the recruitment zone
(bank) to the stream channel, or may already be in the strearn channel.
Root wads classified as “perched” are on the bank, and their movement
into the stream channel is imminent. There is no classification for “live”
root wads. If a root wad was sprouting, it was classified as a live tree and
categorized based on diameter of the sprouting stem.

Field tallies were organized by reach and total LW D counts were
recorded and analyzed using Microsoft Excel 2007. Data within sample
reaches was then extrapolated to the entire reach to estimate the acrual
density of wood for recruitment based on data collected for each 200 ft
sample. Data was further standardized by factoring reach length 1o evalu-
ate number of trees or logs per linear foot of stream reach.

IFLWD, due to length or positioning, was locared and/or functioned in
more than one category within the active channel and/or in upslope areas,
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11 was tallied on the form to indicate that it
occurred in muldple different categories by making
a hatch mark representing the root, and drawing

a line representing the crunk through all areas in
which the LWD occurred. For example, if a downed
tree had its root in the riparian dead/down category
and its crown in the bankfull channel/extra category,
a hatch mark would be made in the riparian dead/
down column on the form, and a connecting line
drawn to the bankfull/extra column on the form,

to accurately indicate the position of the downed
tree. Where LW D was found ro be located in two or
more areas of the active channel or upslope areas, it
was classified as being located in the most biologi-
cally valuable category in terms of habitat formation.
For example, a piece tallied as being located in

both “bankfull/ extra™ and “bankfull/backwater”
would be classified for analysis as being only in the
“bankfull/ backwater” category because structure-
forming IWD is more biclogically valuable due to
the habitat it creates (see Appendix D to view LWD
Survey Data).

FINDINGS

Stream Characteristics

San Vicente Creek within Reach 1 has a gentle slope
(<1.5%} and a bankfull width of approximately 27

ft with a fairly extensive bur inactive floodplain is
located on the left (east) bank. Residential develop-
ment {Davenport) is located close to the right (west)
bank for the lower portion of this reach. Alders are
the dominant hardwood in the reach (48%), fol-
lowed by Willow (33%) and Maple (17%).

Reach 2 has a gentle slope (<1.5%;) and a bankfull
width of approximately 29 feet. The floodplain
within this reach is generally narrow due to steeper
topography on the right bank and the proximity of
San Vicente Street within 50 to 75 feet of the right
bank. Alders are the dominant hardwood in the
reach (71%), followed by Maple (18%) and Tan
oak (10%),

Reach 3 narrows slightly and increases in slope

with a private access road visible along the left bank.
Alders are the dominant hardwood species (92%)
and redwood is the dominane conifer species (91%),
followed by Doug Fir (9%).

Reach 4 has a 3 to 6% slope and becomes slightly
wider with a bankfull width of approximately 28
feet, The private access road is visible for most of the
reach along the right bank, Alders are the dominant
hardwood species (90%). Redwood is the dominant
conifer species (67%), followed by Doug Fir (50%).

Reach 5 has as >6.5% slope and a bankfull width
of approximately 24 feet. The private access road
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Figure 5-1¢. Reach 3 LWD sample map

remains visible on the right bank. Doug Fir is the dominant species within
this reach (87%).

Reach 6 has a bankfull width of approximately 11 feet. This is the steepest
(>79%), most incised reach and is dominated by Redwood (65%), followed
by Doug fir (34%). A private access road is visible for a portion of the
reach on the right bank.

Wood Distribution

Recruitment of farge pieces of wood to streams is a dynamic process
consisting of episodic disturbances, chronic riparian forest mortality, and
stream erosion processes (Lienkaemper and Swanson, 1987; Benda et al.,
2003). Wood recruitment into streams occurs either as a result of individ-
ual tree mortality or as a consequence of fine to coarse scale disturbances
affecting multiple trees in the riparian forest {Benda et al., 2002). While
individual tree morzality, caused by forces such as windthrow, contributes
wood to the stream system, larger disturbance are responsible for the
majority of wood recruitment. As streams meander onto broad Hoodplains,
they create scour and cause shallow rooted trees (e.g,, Alder) to fall into the
stream, as well as remobilize stored wood. Likewise, during larger storm
events as the water Jevels rise, streambank erosion can occur, undercuting

trees in perched and riparian areas, These trees
may fall directly into the stream or be deposited
onto the streambank and recruited during future
high flow events. ‘

The width of floodplains and riparian areas influ-
ences the amount of wood readily available for
recruitment. McDade et al. (1990} looked at TWD
recruitability as a function of distance from the
stream and found that 70% of wood originates
from wichin 65 feet of the stream channel. To
determine the recruttment potential from the
perched and riparian areas in San Vicente Creek,
the width of the riparian area was considered.
Overall, the riparian area was widest in the down-
strearn reaches where a broad, inactive floodplain
has been noted for the left bank and gentle slopes
allowed the stream to historically meander (see
Table 3-2 and Figure 5-2). The widest riparian
{mean) width was recorded for Reach 1 (61.7 feet),
where the stream would have historically mean-
dered (prior to construction of Highway 1) in this
lower, flatcer area before emprying into the Pacific
Ocean. In Reach 4, the stream channel widens
and flattens out (discussed as plane-bed in chapter
3) before steepening and becoming higher gradient
and narrowing in the upper reaches, particularly
for Reach 6 {Mill Creek), which had the lowest
mean width (<17.5 feet). The riparian area is fur-
ther confined in the upper reaches by the privare
access road, which was constructed adjacent ro
the stream channel, If wood recruitment occurs
within 63 feet of the stream, most of the wood
recruitment in the lower reaches of San Vicente
Creek will be from the riparian area, whereas in
Mill Creek, most of wood recruitment will occur
in the upslope areas.

While McDade et al. (1990) considered proxim-
ity to the stream channel as a function of wood
recruitment, it could also be hypothesized that a
wider riparian cotridor would have a greater tree
density and thus a higher recruitment potential.
Reaches 1, 3, and 4, which had the widest ripar-
ian areas when left and bank mean widths were
averaged {56, 38, and 48 feet respectively), had
the highest density of trees and logs within the
riparian area per reach (490, 623, and 589 respec-
tively) (see Figure 5-3). Reach 2, which had the
same riparian widch as Reach 3 (38.8 feer) had
the fowest density of trees {90). Reaches 5 and

6, which had narrower riparian widths (35 and
16.3 feet respectively), had the lowest density of
trees and logs within the riparian area per reach
(148 and 217 respectively). When the values were
standardized to eliminate the skew created by
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Figure 5-1d. Reach 4 EWD sample map.
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Figure 5-1f, Reach 6 LWD sample map.
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Table 2. Reach lengths (feef), number of samptes per reach, and Rosgen channel classification types.

Riparian Width (ft) Slope (%)
Left Bank Right Bank Left Bank Upisope Left Bank Riparian  Right Bank Riparian  Right Bank Upsiope

. Range . Range n  Range - Mean @ Range Vean . Range | Mean  Range
1 20-75 25-75 29-37 13-45 11-42 9-30
2 50.0 25-30 36-51 15-18 23-29 35.0
3 40-60 20-40 30.0 9.29 8-34 25-90
4 40-60 45-50 35-64 13-43 19-20 53.0
5 35-50 25-30 65 20-35 35-45 47-65
6 D D 35-45 14.25 40-50 15-70

varying reach lengths, reaches with the widest riparian area
(Reaches 1, 3, and 4) were still found to support the highest
amount of riparian trees (see Figure 5-4). While, Reach 2,
which had the shortest reach length (1,628 feet), shows a higher
density of trees with standardization (0.06 trees per linear
foot), this is still substantially lower in terms of potential wood
recruitment than the other reaches, Reach 6, which had the
narrowest riparian area (17.5 feet), also shows a higher density
of trees with standardization (0.09 trees per linear foot), which
is slightly higher than Reach 1.

As floodplain re-activation will be cricical to restoring stream
function and wood recruitment processes in San Vicente Creek,

wide riparian areas will be a plentiful source of wood in the
future, particularly in those areas with gentle slopes. Reaches
1, 3 and 4 have both the widest riparian areas and the gentlest
slopes when looking at the ranges for both the left and right
banks (see Table 5-2). While Reach 6 may have adequate
wood recruitment potential, the narrow channel will likely
limit the transport of this wood material downstream to valu-
able coho habitat.

As the stream exerts erosive forces on the bank over time, a
wider riparian area with a corresponding increase in tree
density has a greater potential to have perched trees. Similar
to the riparian areas, there was & pattern of an increase in
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the density of trees within the perched (edge of bankfull) zone with an increase in
riparian width. Reaches 1, 3, and 4, which had the widest riparian areas, also had

a higher density of perched trees (223, 232, and 283 respectively, see Figure 5-3). A
corresponding decrease in the density of perched trees with decreasing riparian widch
can be seen for Reaches 5 and 6 (see Figure 5-3). However, when the values were
standardized to eliminate the skew created by varying reach lengths, Reaches 2 and
4 had the highest density of trees and logs per reach (see Figure 5-4). It appears that
Reach 2, while short in length, has a potential to contribute wood to the stream from
the perched area.

When combined, the riparian and perched areas account for over 75% of the total
vegetation (see Figure 5-5). Reach 3 has the highest density (855), followed by
Reach 4 (872), and Reach 1 (713). Reach 6 has the next highest density of logs and
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trees {248), but delivery of this wood
to downstream habitat, as previously
mentioned, may be limited.

Because only 75 feet of bank on either
side of the channel was included in
sampling, densities of trees tallied in
upslope areas depend largely on how
much of that 75 feet fell wirhin the
riparian area. There is a weak correla-
tion berween increasing riparian widch
and an increase in riparian vegetation
and a decrease in the density of upsfope
trees {see Table 5-3). Reach 1, which
had the widest riparian width (36 feer),
supported the greatest amount of ripar-
ian trees (69% based on the total tree
density in the reach) and had the second
lowest density of trees in the upslope
habitar (15%). Reach 6, which had the
narrowest riparian width (36 feet), had
the lowest density of riparian vegetation
(41%%) and the highest density of upstope
vegetation (42%). Wood recruitment
from wider upslope areas will likely
depend on large, episodic events for
wood contribution rather than smaller
S$Eorm events.

Wood Type

Because the residence time of wood in
the stream has been linked to wood
type (i.e. hardwood versus conifer), the
type of trees growing in the perched,
riparian and upslope areas was consid-
ered as part of this assessment, Gener-
ally, species that decay more stowly will
remain in the stream longer and will
therefore have a longer term impact on
seanding stocks of large wood (Benda
et al., 2002), Hyatt and Naiman {2001)
found that even large-diameter hard-
woods, when dead, are broken down
into small pieces and flushed from the
channel more quickly than conifers of
equal diameter. That said, Opperman
and Merenlander (2007) found in their
research on small coastal streams in Cal-
ifornia that over 40% of channel span-
ning large wood jams contained a living
piece as the key piece. Their research
also found that living wood within a
jam was, “geomorphically functional at
smaller dimensions than dead wood.”
This research is particularly interesting
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Figure 5-5.

as this assessment showed that the majority of recruitable wood
along the floodplain is hardwood.

Riparian vegetation type was roughly linked to riparian
width, with the wider, downstream reaches dominated by
hardwood riparian forests and the narrower upstream riparian
areas having more abundant conifers (see Figure 3-6). Reach

1 had almost 500 hardwood trees compared to less than 55
hardwoods in Reaches 5 and 6. Likewise Reaches 1 and 2

had fewer than 10 conifers, while Reaches 5 and 6 had greater
than 125. When the values were standardized to eliminate the
skew created by varying reach lengths, the wider downstream
reaches were still dominated by hardwood riparian forests (4
te 9 trees per linear foot), while the upper reaches had a higher
proportion of conifers (5 to 7 trees per linear foot) (see Figure

5-7). Reach 4 has the highest density of conifers (0.03 trees
per linear foot) and second highest density of hardwoods (0.05
trees per linear foot).

Similar to the riparian zones, the perched area was domi-
nated by hardwoods (see Figure 5-8 and Figure 5-12). As the
“perched” category is defined as a hardwood-dominated transi-
tion area, it makes sense that it is dominated by hardwood spe-
cies. As perched trees are the result of bank undercutting and
erosion, these hardwood species are more likely to be recruited
to the stream channel during flood events and thus contribute
to the high proportion of hardwood within San Vicente Creek.
While Reaches 1, 2, and 3 were still dominated by hardwoods,
when the values were standardized to eliminate the skew cre-
ated by varying reach lengths, there is an inverse relationship

Table 5-3. Correlation between riparian width and density of vegetation. The percent given represent the number of trees within the perched,

riparian, or upisope areas based on the total number of trees per reach.

Reach Riparian Width* Percent of Totat , Riparian Upsiope Width* Percent of Total, Upslope
56 69 19 15
39 42 36 10
39 55 36 24
48 63 27 27
35 52 40 24
16 41 59 42

*width has been rounded to a whole number,
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