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REPORT SUMMARY
Most Significant Findingsin 2007
In All Watersheds
. There was areduction in fastwater habitat and depth with less streamflow; thisresulted in a

ggnificant loss of habitat qudity in the maingem San Lorenzo where most juvenile stedhead
utilize fastwater habitat to feed on drifting insects.

There was asmdler proportion of young-of-the-year (Y QY') stedhead growing into Size Class
[l after awinter/spring of relaivey low streamflow that dowed growth rate.
In the San | arenza River Watershed:
. Therewas agenera improvement in streambed conditions compared to 2006, with reduced
percent fines and less embeddedness. Escape cover was similar to 2006 in tributary pools, but

was generdly lessin preferred maingem fast-water habitat because of reduced streamflow
(except improvement in Reach 4 in Henry Cowell Park).

Site dengties of important larger juveniles (smolt-szed, Size Class I1/111 and yearlings) were far
below average at dl sites except where high numbers of smdl YOY were present in 2006
(upper Zayante, Lompico and upper Boulder creeks) and over-winter surviva was high.

The highest YOY dite dengties were found in Zayante, Lompico and lower Boulder creek
tributaries, with the Lompico Creek site having the highest density in the watershed.

In Bean Creek (tributary to Zayante Creek)-Therewereno YOY fish a one siteand low
YOY densties at the other dueto low streamflow at Sites and extensive dry streambed between
the Ruins Creek confluence and a point upstream of the Mackenzie Creek confluence. The dry
segment was between sampling Sites.

In the Soquel Creek Watershed:

. There were above average YOY densties (and presumably more spawning activity) in the

lower watershed and below average YOY dendtiesin the upper watershed (and presumably
due to limited spawning activity), possibly due to adult fish passage problemsin the dry winter.

YOY dengties were especialy low at the Soquel Demongtration State Forest (SDSF) site,
where streamflow was only atrickle.

Overdl habitat quality was smilar to 2006, Reduced streamflow reduced water velocity and
insect drift rate, but streambed conditions improved throughout the watershed and pool escape
cover was Smilar to 2006 at most sites. Pool depth declined substantidly at upper branch sites
only, especidly in the SDSF, where there was an increase in pool frequency resulting from
reduced streamflow, increase in habitat breaks and some 2006 step-rury run habitat becoming
pool habitat in 2007. Pool sedimentation aso likely occurred on the West Branch.
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A rddivdy large, previoudy PIT-tagged yearling steelhead was captured on 21 September
2007 a Site 12 in Reach 8 of the mainstem (just downstream of the Soquel Creek Road
Bridge). It was firg tagged the previous September asa YOY at the NOAA Fisheries site at
Badger Springs in the Soquel Demonstration State Forest (SDSF) on the East Branch, a
distance of more than 5 miles upstream. Thisfish grew faster and was much larger than the
recaptured, tagged fish that stayed near their tagged location in the SDSF.

In the SDSF site (upper East Branch Soquel Creek)— The 2007 dengity of Size Class |l and
yearling juveniles was the highest ever detected. There was ahigh density of smdl YOY in
2006, and the mild winter gpparently improved over-winter survival. Two previoudy PIT-
tagged yearling steelhead were captured in apool, 758 feet downstream of the Long Ridge
crossing on 3 October 2007. One was tagged the previous September asaYOY at the
NOAA Fisheries Site above Long Ridge crossing. The other was tagged the previous
December asaYOY at the NOAA Fisheries dte at Badger Springs, upstream of the Long
Ridge ste, within ¥~mile of the capture poal.

In West Branch Soquel — Juvenile numbers indicated that adult stedlhead passed Girl Scout
Fdls| on West Branch Soquel, asthey are usudly able to do. It is not known whether fish were
able to ascend Girl Scout Falls 11 because the site above it was not sampled in 2007.
In the Aptos Creek Watershed:
. There were above average YOY dendities (and presumably greater spawning activity) & lower

stesand below average YOY densties at the upper sSites, indicating adult passage restriction to
upper Aptos and adult blockage to upper Vaencia

There was improved habitat quality compared to 2006, with generally improved streambed
conditions, more pool escape cover and Smilar pool depths. An exception was at the lower
Aptos site, where pool escape cover was similar to 2006, but pool depth was substantialy
shdlower due to an increase in pool frequency resulting from reduced streamflow, increasein
habitat breaks and some 2006 step-run/ run habitat becoming pool habitat in 2007.

In upper Aptos and lower Valencia creek sites — There were above average densities of
larger juveniles (yearlings); most YOY in 2006 had been small at those sites and over-winter
surviva was likdy high due to few winter gorms.
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. Thedengties of larger juveniles were generally below or near average. The exception was a the
upper Browns Valey site where high numbers of smal YQOY were found in 2006 and had good
over-winter surviva due to few winter sorms.

YOY densties were below average at al Sites except the 2 lower Corralitos Sites.

The was agenerd declinein habitat quality compared to 2006 due to less streamflow thet
reduced habitat depth (particularly pool and step-run habitat in the upper watershed) and
reduced water velocity and insect drift.

There were improved streambed conditions and increased pool escape cover to the extent that
the 2 lower Corrditos sites had smilar habitat quaity to 2006, despite lower streamflow.

Smolt habitat at sampling Sites was rated, based on smolt-sized (=>75 mm SL) juvenile steelhead
dengity according to the rating scheme developed by Smith (1982). (Note: the scheme was applied to
al stes, and lower San Lorenzo sites were rated very good and excdllent in 1981.) Thisrating scheme
assumed that rearing habitat was usualy near ssturation with smolt-szed juveniles, at least in tributaries
where 2 years are usudly required to reach smolt Sze, and aso assumed that spawning rarely limited
juvenile steelhead abundance, except at stes with very poor spawing and/or dependent upon fry
movement from upstream tributaries. These assumptions may not have been met in 2007 in many of the
mainstem reaches of the San Lorenzo River and lower reaches of Zayante and Boulder creeks, where
2006 YOY growth rates were high and a high rate of smolting by yearlings likely occurred in soring
2007 and where 2007 YOY densities were below average. In particular, low stream flows may have
reduced YOY movement from tributaries to the maingem. Streamflows were too low to grow many
YOY inthe middie mainstem to smolt Sze. Lower Aptos and al Corrditos sites were probably below
carrying cgpacity for larger juveniles for the same reasons of fewer yearling holdovers and dow YOY
growth.

Refer to the following summary table for smolt-szed juvenile densities and ratings. Figures 3, 6, 9 and
12 have been excerpted from the main report to compare 2007 smolt densities to averages caculated
from dl monitoring years of data
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Table 41. Sampling Sitesin 2007 in the San L orenzo, Soquel, Aptos and Corralitos Water sheds
Rated by Smolt-Sized Juvenile Density (=>75 mm SL), with Average Density and Habitat

Change. (Red denotes

rating of poor

Or VEry poor.)

Site Ava. Densitv 2007 Densitv 2007 Smolt Habitat Numerical Habitat Chanae
(Smolts/100 ft) | (Smolts/100 ft) Rating Rating (1to 7) Since 2006

Low. San Lorenzo #1 12.3(n=7) 16 Very Poor * -

Low. San L orenzo #2 19.5 (n=6) 111 Fair * %k Kk No 2006 data

Low. San L orenzo #4 189 (n=7) 52 Below Average *kk +

Mid. San L orenzo #6 5.0 (n=10) 12 Very Poor * -

Mid. San L orenzo #8 7.6 (n=10) 0.7 Very Poor * -

Up. San Lorenzo #11 7.7 (n=10) 0.6 Very Poor * Similar
Zayante #13a 10.9 (n=9) 49 Below Average * kK -
Zayante #13c 12.7 (n=9) 838 Fair *Kh KK No 2006 data
Zayante #13d 17.7 (n=9) 174 Good *kkkk -

L ompico #13e 85(n=2) 113 Fair * %k Kk -
Bean #14b 14.9 (n=10) 89 Fair *k kK No 2006 data
Bean #14c 13.0(n=9) 54 Below Average * kK -
Boulder #17a 125 (n=10) 6.8 Below Average *kk —
Boulder #17b 11.0 (n=10) 938 Fair *Kh KK Similar
Bear #18a 12.9 (n=10) 5.7 Below Average * kK —
Branciforte#21a-1 - 39 Poor * % No 2006 data
Branciforte#21a-2 10.2 (n=7) 15 Very Poor * Similar
Soquel #1 3.8 (n=10) 6.6 Below Average * kK No 2006 data
Soquel #4 10.8 (n=11) 6.3 Below Average * %k Similar
Soquel #10 94 (n=112) 113 Fair kKK Similar
Soquel #12 8.6 (n=10) 48 Below Average * %k k No 2006 data
East Branch Soquel #13a 9.5 (n=11) 31 Poor * Similar
East Branch Soquel #16 9.8 (n=11) 200 Good * kK kK —
West Branch Soauel #19 3.7(n=7) 48 Below Average * %k No 2006 data
West Branch Soquel #21 10.5 (n=6) 75 Below Average * kK Similar
Aptos#3 136 (n=3) 109 Fair * Kk K -
Aptos#4 11.3(n=3) 178 Good * kK kk +
Valencia#2 12.2 (n=3) 164 Good * kK kK +
Valencia #3 12.2 (n=3) 105 Fair *kkk +
Corralitos#0 - 91 Fair *k kK No 2006 data
Corralitos#3 11.0(n=4) 115 Fair *Kh kK Similar
Corralitos#8 14.9 (n=4) 99 Fair *h Kk Similar
Corralitos#9 23.1 (n=4) 72 Below Average * kK —
Shinale Mill #1 16.0 (n=4) 133 Fair * Kk K -
Shinale Mill #3 4.7 (n=4) 6.7 Below Average * %k —
Browns Valley #1 19.3 (n=4) 174 Good *k kK Kk -
Browns Valley #2 14.6 (n=4) 30.2 Good *k ok kok —
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Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Il in the San Lorenzo River in 2007
Compared to the 9-Year Average. (7th year for Mainstem (1), 6th year for Mainstem (2a), 2nd Year
for Lompico (13e) and 1st Year for Branciforte (21a-1).
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Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Il in Soquel Creek in 2007 Compared
to the 11-Year Average Density (7th Year West Branch (19), 6th Year West Branch (21)).

21

20 _ —O0— 2007 Density ; : ;
19 At e Average Density | et e b

13 .............;..............;..............;..............;.............;........ ....:...... .......;.............;.............

9 - ..............:.......... ...E....... ......E..... : : ;
g

Size Class Il and Il Juvenile Density (fish/ 100 ft)

6 ..............:.... .........:..............E........... ..:...............'.. e N e S
g IS

0

Main 12 —1°°

T N PO SO SO0 SO SO TR N o
West19 —-- - == ---i =D

West 21 ]

Main 1 —
Main 4 —--
Main 10 —
East 13a —f---4----5---

Sample Site

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 18



Figure 9. Juvenile Steelhead Densities for Size Classes Il and Il in Aptos and Valencia Creeks
in 2006, 2007 and the Average, Including 1981.
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Figure 12. Juvenile Steelhead Densities for Size Classes Il and Il in Corralitos, Shingle Mill and
Browns Valley Creeks in 2006, 2007 and the Average, Including 1981 and 1994.
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Smoalt-szed juvenile dengties were below average a most Sites in the San Lorenzo system (Figure 3),
possibly for savera reasons. In 2006, YOY growth rate was high, and many yearlings were likely large
enough in spring 2007 to smolt without holding over another growing season. The exceptions were
upper tributary sites (Upper Zayante, Lompico and upper Boulder creek stes) where high numbers of
smdl YOY were present in 2006. At these dow growth Sites, yearlings held over and smolt dengtiesin
fal 2007 were rdaively high. In maingem stes where many YQOY reach smolt sze their fird yeer, there
were not many YOY in 2007 (possibly dueto limited spawning and fewer YOY moving down into the
maingtem from tributaries) and fewer grew to smolt sze with the reduced streamflow and food supply.

In Soque Creek in drier winter/springs, when adult passage may be restricted by stream flows, more
spawning activity tends to occur in the lower watershed. Asaresult, YOY dendties are higher in the
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maingem than usud (Figure 5). In 2007, the largest lagoon population of juvenile steelhead was
detected since monitoring began in the early 1990's. This result was congstent with heavier spawning in
the lower watershed, including relatively close to the lagoon. Habitat in the maingem was smilar to
2006 despite the reduced streamflow. Pool depths and escape cover were maintained in 2007, as
streambed conditions improved.

In the upper Soquel watershed sites, water depth was relatively more severely reduced, especidly in
step-runs that usualy produce high numbers of YOY. Therefore, there were fewer habitats for YOY
there and possbly less spawning activity. YOY densties were so reduced at the SDSF Site 16 that
adult migration impediments might have been responsble. The welr at the downstream end of Reach 11
may have caused passage difficulties and should be examined by an experienced fishery biologig. It has
not been a problem in the past, but conditions may have changed.

There were above average YOY dendties at the lower Stesin Aptos and Vaencia creeks and relatively
higher densities than at the upper sites (Figur e 8). There was likely more spawning activity in the lower
watershed leading to relatively more YOY there. Adult passage to the upper watershed may have been
hindered with few stormflows. In fact, YOY dengtiesin upper Vaencia Creek, at the Site upstream of
the Vaencia Road culvert, were so low that it may indicate that adult steelhead had not reached the
passage-improved culvert due to downstream blockage.

Densties of larger yearlings were highest at the upper Aptos and lower Vadenciagtes (Figure 9). These
gtes both had higher numbers of smdl Y QY in 2006 that needed to hold over a second growing

season. The lower Aptos site had more fast-growing Y QY in 2006 that could smoalt in spring 2007 and
not hold over.

In 2007 in the Corralitos Creek watershed there were below average YOY dendties at most Sites.
There may have been less spawning activity in the upper sites of the Corrditos watershed in 2007
compared to 2006. On Corraitos Creek, spawning access may have been impeded by awide,
unbaffled box culvert (with very shalow depth at low streamflows) that exists below Sites8 and 9 and a
steep bedrock chute that exists downstream of Site 9. In addition, there was less habitat avallablein
upper Corrditos, Shingle Mill and dl of Browns Valey creeks in 2007 due to much reduced
streamflow. Although streambed conditions improved and pool escape cover increased in 2007, water
depth in pools and especidly in fastwater habitat at upper stes substantialy reduced habitat for YOY.
Step-runs and runs were more heavily used by YOY in 2006 when flows were higher and make up a
large proportion of the available habitat. The lower 2 repeated sites on Corralitos Creek had smilar
YOY denstiesin 2006 and 2007, because streamflows are relatively high and habitat remained deep
enough for YOY to use in 2007.
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Summary of Trend Analysis of Juvenile Densitiesand Habitat for the San L orenzo River and
Tributaries

The lower and middie mainstem have become lessimportant in producing juvenile steelhead in both the
YQY age classand the Size Class |1 and |11 categoriesin recent years. Totd juvenilesincressed in
2002 after awinter that had larger storms early in the winter and smaler ones afterwards. But densities
declined after that. The years 1998 and 2006 had smilarly wet winters prior to fal sampling. However,
the maingem had subgtantidly higher juvenile densities in 1998 than 2006. Habitat conditionsin 1998
that were better than in 2006 in both the lower and middle mainstem (depicted for Reaches 4 and 8,
respectively) included greater depth in fastwater habitat (riffles), higher water velocity due to higher
sreamflow (and likely greater insect drift) and more escape cover in fastwater habitat in the middle
mangem Reach 8. However, certain riffle hebitat parameters were better in 2006 in the lower mainstem
Reach 4, such as grester escape cover (more overhanging willows) and less percent fines. In Reach 8
the estimated percent finesin 1998 and 2006 were the same. Rearing habitat conditionsin Reach 4in
2007 have improved since 1999 regarding greater depth, more escape cover, reduced embeddedness
and reduced percent fines. However, 1997 conditions were better with regard to habitat depth and
percent fines. If baseflows had been the same in 1997 and 2007, habitat conditionsin Reach 8 riffles
may have been smilar between years, with the possible exception of |ess escape cover in 2007.

For tributary sites and the upper mainstem, there was a generd declinein tota dengtiesfrom 1997 to
2000, with a generd increase from 2000 to 2003, followed by agenera decline from 2003 to 2007.
Since mogt juveniles were Y QY their dengties followed the same trend. Tributary densities of Size
Classl and 111 showed no generd trend, though as a group were especidly low in 2007. They were
smilar between 1997 and 1998 but generaly increased in 1999 to an 11-year high, particularly in
Zayante, upper Boulder and Bear creeks. In andyzing habitat change in an important eastern tributary
reach, it was noted that rearing habitat conditions have declined in Zayante Reach 13d from 1997 to
2007, judging by the shalowest pool depthsin the 11-year period in 2007 (where annud differencesin
baseflow have limited effect on pool depth) and the relatively low pool escape cover in 2007. In
andyzing habitat change in an important western tributary reach, it was noted that overal rearing habitat
quaity in Boulder Reach 17ahas declined from 1997 to 2007 due to reach-wide pooal filling and
reduced pool escape cover.

Summary of Trend Analysis of Juvenile Densitiesand Habitat for Soquel Creek and the East
Branch

In drier years with reduced baseflow, juvenile densties in the mainstem were relatively higher. In wetter
years, the densities declined. The exception to our inverse relationship was 2001, when YOY and total
juvenile dengties were rdatively low despite low streamflow (except for the uppermost maingtem site
with densties dl increasing from 2000 to 2001). Relatively higher YOY and total densties occurred in
1997, 2002, 2004 and 2007. Dendties of Size Class |1 and [11 juvenilesin the mainstem were generaly
low, with relatively higher densitiesin 1997, 1998 and 2005.

Since 1997, rearing habitat quality in the lower mainstem has improved with increased average
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maximum pool depth and has declined with regard to reduced escape cover. However, riffles conditions
for aguatic insects and steelhead food supply have improved. During the instream wood survey in 2002,
this reach was noted for its lack of large wood (Alley 2003). In the lower maingtem, dengties of larger
juveniles were not well corrdated with rearing habitat conditions.

Overdl rearing habitat quaity declined since 1997 in the upper mainstem because of poolsfilling with
sediment and |ess escape cover. During the instream wood survey in 2002, this reech was noted for its
lack of large wood (Alley 2003). In the upper mainstem, dengties of larger juveniles were not
correlated with reach-wide changesin pool depth, or reach-wide changesin escape cover. However,
they were postively correlated with changes in pool escape cover a sampling Sites (except in 2004)
and reduced embeddedness in riffle and run habitat (except for 2006). Relatively better habitat
conditions were consstent with higher denditiesin 1997, 1998, 2005 and 2007.

The best explanation for fluctuationsin Size Class 11 and |11 dengtiesin the mainstem was related to
differencesin presumed spawning effort, soawning success and increased YQOY growth in wetter years
versus dower growth in drier years. In milder winters, there is better over-wintering surviva of yearlings
which may contribute to higher dengties found in the mainstem in 1997, 2001 (Site 4 only) and 2002
(Site 4 only). In wetter years, there may be less spawning effort and spawning successin the maingem
until late in the spawning season. However, the above median daily baseflow results in faster water
velocity, increased insect drift and deeper feeding stations in fastwater habitat, at least in the spring.
These factors al promoted faster growth rate, leading to a higher proportion of YOY reaching Size
Class |1 their firgt year and resulting in higher dengties of larger juvenilesin 1998 and 2005.

In East Branch Soqud Creek, totd and YOY dengties annudly fluctuated in adissmilar fashionin
lower East Branch and upper East Branch except they increased a both locations from 2001 to 2002
and decreased at both locations in 2006. After reaching an 11-year high in 2004, total and YOY
dengtiesin the lower East Branch declined in 2005 and then again in 2006 to dmost zero but
rebounded in 2007 to hdf the 1997 level. Higher YOY dengtiesin drier yearsin the lower East Branch
may have resulted from greater spawning effort than in wetter years, more spawning success and higher
surviva of YOY after emergence. In wetter years, more adult steelhead likely continued further up the
East Branch into the Soquel Demonstration State Forest (SDSF). With the streambed ingtability of the
lower East Branch, redd (nest) scour or burial in sediment may have be more common in winters with
higher sormflows.

Overdl rearing habitat qudity declined in the lower East Branch from 1997 to 2007, primarily with
regard to fastwater habitat important to YOY juveniles and aguatic insects. Other factors related to the
turbidity and thin gt layer on the subgirate observed at the sampling site in 2006 and 2007 may aso
indicate lower habitat qudity. During the instream wood inventory in 2002, this reach was identified as
one with smdl quantities of large instream wood (Alley 2003). The apparent disconnect between non-
sreamflow related rearing habitat conditions and Size Class |1 and |11 denstiesin the lower East Branch
indicated that rearing habitat quality within the observed range in thelast 11 years was overshadowed
by poor over-winter surviva of yearlingsin years that were not wet enough to grow many YOY to Sze
Class11. Over-winter surviva did not gppear good in any year. The effect of non-streamflow related
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rearing habitat conditions was aso overshadowed by the added potentia for growth of some YOY to
Size Class |l inintermediate to wet years. The years with highest densities of Size Class |1 and 111
juvenilesin the lower East Branch occurred in 1998 and 2005, two relaively wet years with moderate
YOY production. Higher growth rate during these high spring-baseflow years alowed a higher
proportion of YOY to reach Sze Class||, leading to higher dengties of larger juveniles.

In the upper East Branch, dendties of Size Class|1 and |11 increased during 1997—-1999, with a decline
to less than one-fifth the 1999 density by 2004. Then the dengity increased up to the highest density in
11 yearsin the dry year of 2007. The relatively high density of Sze Class |1 and 111 juveniles waslikely
due to at least moderate numbers of Y OY in 2006 and good over-winter surviva of yearlings during a
mild winter. The three highest Size Class |1 and 111 dengtiesin the upper East Branch did not
correspond to any hydrologic category. They were 1998 (very wet year), 1999 (intermediate year) and
2007 (very dry year). Both the wet and moderately wet years had sufficient spring bassflows to grow
some YOY into Sze Class1l. The dry year likely had very good over-winter surviva of yearlings,
athough rearing conditions worsened. In addition, adult access may have been hampered in the dry
2006/2007 winter, resulting in lower YQOY production and reduced competition for food.

Although improvement in pool rearing habitat was detected in the upper East Branch in some years
(grester pool depth in 2006 and greater pool escape cover in 2004), dataindicate that habitat quality in
2007 was smilar to conditionsin 2000. The apparent disconnect between non-streamflow related
rearing habitat conditions and Size Class |1 and 111 densities at Site 16 indicated that non-streamflow
related rearing habitat quaity within the observed rangein the last 11 years was overshadowed by 1)
poor over-winter surviva of yearlingsin years that were not wet enough to grow many YOY to Size
Class |1, 2) the potentid for growth of some YOY to Size Class || in intermediate to wet years and 3)
high over-winter surviva of yearlingsin dry years.

Attemptsto retrieve PIT-tagged juveniles has indicated very limited movement of tagged individuds
from ther origind locations.

If theincidence of large instream wood were to increase substantialy in the East Branch, rearing habitat
quality and improved over-winter surviva of yearlings may play more important rolesin incressing Size
Class|l and I1I dengties.

Scope of Work. Annud monitoring of juvenile steelhead began in 1994 in the San Lorenzo and 1997 in
Soquel Creek. The Corrditos sub-watershed was previousy sampled in 1981, 1994 and 2006. Aptos
Creek was previoudy sampled in 1981 and 2006. In fall 2007, 4 Santa Cruz County watersheds were
sampled for juvenile stedhead with the purpose of comparing habitat quality and juvenile dengties with
past results. Refer to mapsin Appendix A that ddlinesate reaches and sampling sites. The maingem San
Lorenzo River and 6 tributaries were sampled with atota of 17 sites. Seventeen half-mile ssgments
were habitat typed to assess habitat conditions and select habitats of average quality to sample.
Tributaries included Branciforte, Zayante, Lompico, Bean, Boulder and Bear creeks. Newell Creek
was dropped at the request of the City of Santa Cruz. Eight steelhead sites were sampled below
anadromy barriersin Soquel Creek and its branches (one by NOAA Fisheries biologists). Eight half-
mile ssgments were habitat typed. In the Aptos Creek watershed, 2 sitesin Aptos Creek and 2 Sitesin
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Vaencia Creek were sampled, and the 4 associated half-mile segments were habitat typed. In the
Corrditos sub-watershed of the Pgaro River drainage, 4 sites were sampled in Corralitos Creek, 2
stes were sampled in Shingle Mill Gulch and 2 sites were sampled in Browns Creek, along with 8
associated haf-mile segments habitat typed.

For annua comparisons, fish were divided into two age classes and three Size classes. Age classes were
young-of-the-year (YOY) and yearlings and older. The size classeswere Size Class | (<75 mm
Standard Length (SL)), Size Class 11 (between 75 and 150 mm SL) and Size Class |11 (>=150 mm
SL). uvenilesin Size Classes |1 and 111 were consdered to be “smolt-sized,” based on scale andysis of
out-migrating smolts by Smith (2005), because most fish of that Sze would grow sufficiently in the
following spring to smolt. Fish below that sze very rarely smalt the following spring.

Steelhead Life History. Most juvenile steelhead spend 1-2 years in freshwater before smolting and
migrating to the ocean to reach sexua maturity. In the ocean they spend 1-2 years of rapid growth
before returning as adults to their natal streams to spawn. When juveniles reech 75 mm SL by fdl
sampling time (~ 3 ¥z inches totd length) they are considered large enough to smalt the following late
winter and spring. Unpublished, independent research has shown that many returning adult steelhead in
some local streams reached smolt Size their first growing season (J. Smith, pers. comm.; E. Freund,
pers. comm.). Therefore, habitat conditions are very important in portions of the watersheds that have
the cgpacity to grow YOY mogt rgpidly to smolt sze. These portions include the lagoons of the San
Lorenzo River, Aptos and Soqud creeks, the lower mainstem of the San Lorenzo River and Soquel
Creek, and the middle mainstem of the San Lorenzo River. Enhancement of smoalt production is
necessary to increase adult returns.

YOY emerge from the spawning gravels and spread (primarily downstream) throughout the watershed
in spring and early summer. Since more adult steelhead spawning tends to occur in the upstream and
tributary reaches of the watershed (barring passage difficulties), the highest initid YOY dengtiestend to
be there. Therefore, it islikely that juveniles digtribute mostly in a downstream direction where
competition is reduced. High streamflows probably increase downstream dispersd, and it may be
reduced in drier years. Once habitats have been sdected, juveniles remain in the same habitats or in
close proximity throughout the summer and fdl. They distribute according to the quality of feeding
habitat (fastwater with adequate depth) and/ or maintenance habitat (water depth and degree of escape
cover as overhanging vegetation, undercut banks, surface turbulence, cracks under boulders and
submerged wood). Habitat quaity improves when less sand enters the stream (called sedimentation)
from soil and streambank erosion because less sand input increases aquatic insect habitat. With less
sand, embeddedness of larger cobbles and bouldersis reduced to provide more cracks and crevices for
insects to use. Less sand and embeddedness also provide better fish habitat with more escape cover for
fish to hide under and by increasing water depth around scour objects (more escape cover).
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INTRODUCTION
|-1. Steelhead and Coho Salmon Ecology

Migration. Adult steelhead in smdl coastd streams tend to migrate upstream from the ocean through
an open sandbar after severa prolonged sorms; the migration seldom begins earlier than December and
may extend into May if late spring sorms develop. Many of the earliest migrants tend to be smaller than
those entering the stream later in the season. Adult fish may be blocked in their upstream migration by
barriers such as bedrock falls, wide and shalow riffles and occasiondly log-jams. Man-made objects,
such as culverts, bridge abutments and dams are often significant barriers. Some barriers may
completely block upstream migration, but many barriersin coastal streams are passable at higher
gsreamflows. If the barrier is not absolute, some adult steelhead are usudly able to passin most years,
gnce they can time their upstream movements to match pesk flow conditions. We located partia
migrational barriersin the San Lorenzo River Gorge caused by awide riffle that developed below a
bend in 1998 (Rincon riffle) and alarge boulder field discovered in 1992 that creeted afdls (above
Four Rock). Both of these impediments were probably passable at flows above gpproximately 50-70
cubic feet per second (cfs) as they were observed in 2002. A split channel has devel oped at the Rincon
riffle by 2007 with a steep cascade where the channels rgjoin, making passage up the main channd
difficult. In most years these are not passage problems. However, in drought years and years when
sorms are delayed, they can be serious barriers to steelhead and especidly coho samon spawning
migration. In 1998 and 1999, a difficult passage riffle was observed in the upper portion of Reach 2in
the Rincon area. A split channd was developing, causing difficult passage conditions for adults at flows
less than approximately 50- 70 cfs as observed in 2002. In the West Branch of Soquel Creek, there are
Girl Scout Fdls| and 11 that impede adult passage. Based on juvenile sampling, it gppears that adult
steelhead pass Girl Scout Falls | in most years but seldom pass Girl Scout Fallsll.

Coho salmon often have more severe migrational problems because their migration period, November
through early February, is often prior to the sormflows needed to pass shallow riffles, boulder fals and
partid logjam barriers. Accessis aso agreater problem for cono salmon because they die at maturity
and cannot wait in the ocean an extrayear if accessis poor due to failure of sandbar breaching during
drought or delayed stormflow. In recent years, the rainfal pattern has generdly brought early winter
sormsto dlow for good coho access to the San Lorenzo system, though only a smal number of
apparent strays have been detected at the Felton fish ladder and trap.

Smolts (young stedlhead and coho salmon which have physiologicaly transformed in preparation for
ocean life) inlocd coagtal streams tend to migrate downstream to the lagoon and ocean in March
through early June. In streams with lagoons, young-of-the-year and yearling fish may spend severd
monthsin this highly productive lagoon habitat and grow rapidly. In some smdl coastdl streams,
downstream migration can occasondly be blocked or restricted by low flows due primarily to heavy
streambed percolation or early season stream diversions. Flashboard dams or sandbar closure of the
stream mouth or lagoon are additiond factors that adversdy affect downstream migration. However, for
most loca streams, downstream migration is not amgor problem except under drought conditions.
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Spawning. Stedhead and coho salmon require spawning sites with gravels (from 1/4" to 3 1/2"
diameter) having aminimum of fine materid (sand and sIt) and with good flows of dean water moving
over and through them. Flow of oxygenated water through the redd (nest) to the fertilized eggsis
restricted by increased fine materids from sedimentation and cementing of the graves with fine
materials. Hushing of metabolic wastes is aso hindered. These restrictions reduce hatching success. In
many locd streams, steelhead appear to successtully utilize spawning substrates with high percentages of
coarse sand, which probably reduces hatching success. Steelhead spawning success may be limited by
scour from winter slormsin some Santa Cruz County streams. Stedlhead that spawn earlier in the
winter are more likely to have their redds washed out or buried by the grester number of winter and
spring sorms that will follow. However, unless hatching success has been severdly reduced, surviva of
eggs and devinsis usudly sufficient to saturate the limited available rearing habitat in most smdl coastd
streams and San Lorenzo tributaries. However, in the mainstem San Lorenzo River downstream of the
Boulder Creek confluence, spawning success in the river may be an important limiting factor. The
production of young-of-the-year (Y QY) fish is rdated to spawning success, which isafunction of the
quaity of spawning conditions, the pattern of sorm events and ease of spawning access to upper
reaches of tributaries, where spawning conditions are generdly better.

Rearing Habitat. In the mainstem San Lorenzo River, downstream of the Boulder Creek confluence,
many steelhead require only one summer of residence before reaching smolt Size. Except in streams
with high summer flow volumes (greeter than about 0.2 to 0.4 cubic feet per second (cfs) per foot of
stream width), steelhead require two summers of residence before reaching smolt Sze. Thisisthe case
for mogt juveniles inhabiting tributaries of the San Lorenzo River. Juvenile sedhead are generdly
identified as YOY (firg year) and yearlings (second year). The dow growth and often two-year
residence time of most local juvenile steelhead indicate that the year class can be adversely affected by
low streamflows or other problems (including over-winter surviva) during ether of the two years of
residence. Nearly al coho salmon, however, smolt after one year under most conditions, despite their
gndler sze

Growth of YOY stedlhead and coho salmon appears to be regulated by available insect food, athough
cover (hiding areas, provided by undercut banks, large rocks which are not buried or “embedded” in
finer subgtrate, surface turbulence, etc.) and pool, run and riffle depth are aso important in regulating
juvenile numbers, especidly for larger fish. Dengties of yearling and smolt-sized stedhead in smdl
streams, the upper San Lorenzo (upstream of the Boulder Creek confluence) and San Lorenzo
tributaries, are usudly regulated by water depth and the amount of escape cover during low-flow
periods of the year (July-October) and by over-winter survivd in deep and or complex pools. In most
smal coastd streams, availability of this"maintenance habitat" provided by depth and cover appearsto
determine the number of smolts produced (Alley 2006a; 2006b; 2007; Smith 1982). Abundance of
food (aquatic insects and terredtrid insects that fal into the stream) and fast-water feeding postionsfor
capture of drifting insectsin "growth habitat" (provided mosly in spring and early summer) determine the
gze of these smolts. It was determined that in portions of awatershed that are capable of growing YOY
juvenile sedhead to smolt sze their first growing season (Size Class || =>75 mm Standard Length in
fdl), the dengty of YOY that obtain this sze was postively corrdated with the mean monthly

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 27



greamflow for May—September (Alley et al. 2004). Furthermore, it has been shown that the density of
dower growing YQOY in tributaries was postively corrdated with the annua minimum annua streamflow
(Alley et al. 2004). Aquatic insect production is maximized in unshaded, high gradient riffles dominated
by rdatively unembedded subgtrate larger than about 4 inches in diameter.

Y earling steelhead growth usudly shows a large increase during the period of March through June.
Larger steelhead then may smolt as yearlings. For steelhead that stay a second summer, mid to late
summer growth is very dight in many tributaries (or even negative in terms of weight) as flow reductions
diminate fast-water feeding areas and reduce insect production. A short growth period may occur in
fal and early winter after leaf-drop of riparian trees, after increased streamflow from early storms, and
before water temperatures decline below about 48°F or water clarity becomes too turbid for feeding.
The "growth habitat" provided by higher flowsin soring and fdl (or in summer for the maingem river) is
very important, Snce ocean surviva to adulthood increases exponentialy with smolt sze.

During summer in the mainstem San Lorenzo River downgtream of the Boulder Creek confluence,
steelhead use primarily fast-water habitat where insect drift is the greatest. This habitat isfound in
deeper riffles, heads of pools and faster runs. YOY and smdll yearling stedlhead that have moved down
from tributaries can grow very fast in this habitat if streamflows are high and sustained throughout the
summer. The shdlow riffle habitat in the upper maingtem is used dmogt exclusively by smdl YQY,
athough most YOY arein pools. In the warm mainstem Soquel Creek, downstream of Moores Gulch,
juvenile stedhead utilize primarily heads of poolsin dl but the highest flow years, with some YOY using
shdlower runs and riffles. Upstream of Moores Gulch in summer on the mainstem and in the two
Branches (East and West), juvenile stedhead use primarily pool habitat where cover is available and
deeper step-runs. Riffles are used by primarily YOY and more so in the upper maingtem than the
branches where they become more shalow.

Pools and step-runs are the primary habitat for Sedhead in summer in San Lorenzo tributaries, the
upper San Lorenzo River above the Boulder Creek confluence, Aptos, Vadencia, Corrditos, Shingle
Mill and Browns Valey creeks because riffles and runs are very shalow, offering limited escape cover.
Primary feeding habitat is at the heads of pools and in deeper pocket water of step-runs. The deeper
the poals, the more vaue they have. Higher streamflow enhances food availability, surface turbulence
(as overhead cover) and habitat depth, dl factors that increase steelhead densities and growth rates.
Where found together, young steelhead use pools and faster water in riffles and runs/step-runs, while
coho salmon use primarily pools, being poorer svimmers.

Juvenile stedhead captured during fal sampling included a smdler Sze class of juvenileslessthan (<) 75
mm (3 inches) Standard Length (SL); these fish would almost alway's require another growing season
before smalting. The larger size classincluded juveniles 75 mm SL or grester (=>) and condtituted fish
that are caled "smalt size" because amgority will likely out-migrate the following spring and because
fish amaler than this very rardly smalt the following Soring. Smolt Sze was based on scde andyss of
out-migrant smolts captured in 1987-89 in the lower San Lorenzo River. Thisszedassin fal may
include fast growing YOY stedhead inhabiting the mainstem San Lorenzo River, lower reaches of larger
San Lorenzo tributaries, lower reaches of Corralitos and Aptos creeks. It aso includes dower growing
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yearlings and older fish inhabiting San Lorenzo tributaries, the mainstem San Lorenzo, Aptos, Vaencia,
Shingle Mill Corrditos and Browns Valey creeks.

A basic assumption in relaing juvenile densities to habitat conditions where they are captured is

that juveniles do not move subgtantialy from the vicinity where they are captured during the growing
season. Thisis areasonable assumption because at Sitesin close proximity, such as adjacent larger
maingem and smaller tributary Sites, there are consistent differences in fish Size, such as juvenilesthat
are condgently larger in the mainstem Stes where streamflow is greater and there is more food (D.
Alley pers. observation). In other cases there are differences in fish size between sunny productive
habitats and shady habitats where food is scarce. Thisindicates alack of movement between Sites. In
addition, Davis (1995), during a study of growth rates in various habitat types, marked juvenile
sedhead in Junein Waddd| Creek and recaptured the same fish in September in the same (or
immediately adjacent) habitats where they had been marked. There has been concern expressed that
summer flashboard dams without ladders may impede upstream movements of juvenile sdmonids during
non-migrationa periods such as summer. This needs further study because evidence is lacking that
would indicate ecologicaly sgnificant juvenile movement upstream during the dry season. Shapovaov
and Taft (1954), after 9 consecutive years of fish trapping on Wadde | Creek, detected very limited
upstream juvenile steelhead movements; most of the relaively limited movement was in the winter.

Overwintering Habitat. Deeper pools, undercut banks, side channdls, large unembedded rocks and
large wood clugters provide shelter for fish againgt the high winter flows. Over-winter survivd isusudly
amgor limiting factor, snce yearling fish are usudly less than 10-20% as abundant as YQOY . In some
years, such as 1982 and 1998, extreme floods may make overwintering habitat the critica factor in
steelhead production. In the mgority of years when bankfull or greater sormflows occur, these refuges
arecritica, and it is unknown how much refuge is actualy needed. The remaining coho streams, such as
Gazos Waddd| and Scott creeks, have consderably more instream wood for winter refuge than
streams where coho have been extirpated, such as Soquel Creek (L eicester 2005).

I-3. Project Purpose and General Study Approach

The 2007 fall fish sampling and habitat evaluation included comparison of 2007 juvenile stedhead
dengties a sampling Sites and rearing habitat conditions with those in 1997—2001 and 2003—-2006 in
the San Lorenzo River and 7 tributaries and in the Soquel Creek mainstem and branches with steelhead
densties and habitat conditions in 1997—2006. Fall stedlhead dendties and habitat conditionsin the
Corralitos Creek watershed were compared to those in 1981, 1994 and 2006. Fall 2007 steelhead
densities and habitat conditionsin the Aptos Creek watershed were compared to those in 1981 and
2006. Habitat conditions were assessed primarily from measured streamflow, escape cover, water
depth and visud estimates of streambed composition and embeddedness.
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METHODS

M-1. Choice of Reaches and Vicinity of Sitesto be Sampled- Methods

In 2007, fish dengdities a average habitat quality sampling Sitesin previoudy determined reaches and
locations were compared to past fish dendties. The scope since 2006 has not included estimation of fish
population sizes for reaches and extrapolation to adult indices. Altering the scope reduced report length
and dlowed sampling of more Stesin more watersheds. However, the fish density data collected by
habitat type in 2006 and 2007 could potentially be combined with habitat proportions determined
during habitat typing to estimate juvenile production in the reaches sampled, consstent with past years.

The mainstem San L orenzo was divided into 13 reaches, based on past survey work (Table 1a;
Appendix A map, Figure 2). Much of the San Lorenzo River was surveyed during a past water
development feasibility study in which generd geomorphic differences were observed (Alley 1993).
Thiswork involved survey and determination of reach boundaries in the mainstem and certain
tributaries, including Kings and Newdll creeks (T ables 1a-b; Appendix A map, Figure 2). In past
work for the San Lorenzo Valley Water Didrict, Zayante and Bean creeks were surveyed and divided
into reaches. Previous work for the Scotts Valley Water District required survey of Carbonera Creek
and reach determination, athough it has not been sampled since 2001. Conversations with long-time
Lompico Creek resident, Kevin Collins, were used to determine reach boundaries in Lompico Creek.
Congderations for reach boundariesin Lompico Creek were smilar to those for other tributaries,
including summer baseflows, past road impacts and bridge crossings, water diversion impacts and
extent of perennid channel. The haf-mile segment surveyed and sampled in Lompico Creek was
modily in the lowermost Reach 13e and included some of Reach 13f with two bridge crossings. The
segment was chosen because it was downstream of, and would be affected by human impacts, such as
water diverson, bridges, sediment inputs caused by development upstream and magjor tributaries and
water quality impacts from development. The sampling site in Lompico Creek represented average
habitat conditions, as did sampling dtesin other reaches.

In each tributary and the upper mainstem of the San L orenzo, the uppermost extent of steelhead
use was approximated in past years to make watershed population estimates. For the upper San
Lorenzo River, topographic maps were used with attention to change in gradient and tributary
confluences to designate reach boundaries (Table 1b; Appendix A map, Figure 2). The uppermost
reach boundaries for Bean and Bear creeks were based on a steep gradient change seen on the
topographic map, indicative of passage problems. The Deer Creek confluence was used on Bear
Creek, athough steelhead access continues somewhat further. Known barriers were upper reach
boundariesin Carbonera, Fall, Newell, Boulder and Kings creeks. The extent of perennid stream
channd in most years was used for setting boundaries on Branciforte, Zayante and Lompico creeks.
Stedhead estimatesin Zayante Creek stopped at the Mt. Charlie Gulch confluence in past years,
athough steelhead habitat exists above in Zayante Creek and Mt. Charlie Gulch in many years.
Stedhead habitat in the Zayante tributary, Lompico Creek, was first sampled in 2006.
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In 2007, sampled tributaries of the San Lorenzo included Zayante, Lompico, Bean, Boulder, lower
Bear and lower Branciforte creeks. Newell Creek was dropped in 2007 because the city of Santa Cruz
collected habitat and fish density data on Newell Creek independent of our effort. Those data are not
incorporated into this report. Refer to Table 1c, Appendix A, Figure 2 and page 2 for alist of
sampling sites and locationsin 2007. Half-mile ssgments in the vicinity of sampling Stes were habitat
typed to select sampling sites with average habitat conditions. Steelhead inhabit other tributaries, and in
the past, 9 mgjor tributaries were sampled. Other tributaries known to contain steelhead from past
sampling and observation include (from lower to upper watershed) Eagle Creek in Henry Cowell State
Park, Lockhart Gulch, Mountain Charlie Gulch in the upper Zayante Creek drainage, Love Creek,
Clear Creek, Two Bar Creek, Logan Creek tributary to Kings Creek and Jamison Creek (a Boulder
Creek tributary). Other creeks likely to provide limited steelhead access and perennid habitat in some
yearsfor rdatively low dendties of eehead include Glen Canyon and Granite creeks in the Branciforte
system; Powder Mill Creek, Gold Gulch (lower mainstem San Lorenzo tributaries); and Ruins and
Mackenzie creeks (2 small Bean Creek tributaries). Thisligt is not exhaustive for stedhead. Resident
rainbow trout undoubtedly exist upstream of steelhead migrational barriers in some creeks and
especidly upper Boulder Creek above the bedrock chute near the Boulder Creek Country Club.

In Soquel Creek, reach boundaries downstream of the East and West Branch confluence were
determined from our habitat typing and stream survey work in September 1997. For reaches on the
East and West branches, boundaries were based on observations made while hiking to sampling Sites,
observations made during previous survey work, and reach designations made by Dettman during
earlier work (Dettman and Kelley 1984). Changesin habitat characteristics that necessitated reach
boundary designation often occurred when stream gradient changed. Stream gradient is often associated
with changes in habitat type proportions, pool depth, substrate sze distribution and channel type. Other
important factors separating reaches are a change in tree canopy closure or Sgnificant tributary
confluences that increase summer bassflow and/or may be locations of sediment input from tributariesin
the winter.

The 7.1 miles of Soque Creek (excluding the lagoon) downstream of the East and West Branches were
divided into 8 reaches (Table 2a; Appendix A of water shed maps). The lagoon was designated
Reach 0. The 7 miles of the East Branch channd between the West Branch confluence and Ashbury
Gulch were divided into 4 reaches. The upstream limit of stedhead in this analyss was consdered
Ashbury Gulch due to the presence of abedrock fals and severa boulder drops congtituting Ashbury
Fdlsimmediately downstream. These impediments likely prevent adult accessto areas above thefdlsin
most years. Furthermore, the salmonid size distribution of previous years at Site 18 above Ashbury Fls
(ddineated in T able 2b) indicated that a higher proportion of larger resident rainbow trout was present
in the population upstream of Reach 12b. The West Branch had 2 reliable steelhead reaches (13 and
144). The upper West Branch reach was shortened in 2000 when a bedrock chute (Girl Scout Falls )
was observed upstream of Olson Road (formerly Olsen Road) near the Girl Scout camp. This chuteis
likely impassable during many sormflows. Therefore, juvenile stedhead population estimates for
previous years were reduced to exclude potentia juvenile production above this passage impediment.
Sampling in 2003 and 2005 indicated that steelhead likely passed Girl Scout Falls | but not Girl Scout
Fdls|l. Sampling in 2004 indicated that some steelhead might have passed Girl Scout Falls |1, athough
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young-of-the-year production above Girl Scout Fals 11 was gpproximately haf what it was
downstream. Sampling in 2005 and 2006 indicated that adult steelhead did not pass Girl Scout Fals|I.
In 2007, the sampling site upstream of Girl Scout Fdls Il was dropped.

In 2002, the upper West Branch was surveyed. Significant impediments to sdmonid migration were
found and used as reach boundaries. Reach 14b was designated between Girl Scout Fals| and Girl
Scout Fals1I. Reach 14c was designated between Girl Scout Falls 1 and Tucker Road (formerly
Tilly’s Ford). Reach 14d was designated between Tucker Road and Laurel Mills Dam.

In 2007, the number of sampling Stesin the Soque Creek watershed was increased, with 2 more Stes
added back in the mainstem after the upper West Branch site was dropped. All captured fish from the
East and West Branches, Site 12 on the mainstem and the lagoon were scanned for PIT tagsto detect
any previoudy tagged individuds a NOAA Fisheries Stes. Soquel Creek dtesincluded 4 maingtem
gteswith one in Reach 1 (Site 1) upstream of the Soquel Grange (downstream of Bates Creek), onein
the lower mainstem below Moores Gulch in Reach 3 (Site 4), onein the upper mainstem in Reach 7
(Site 10) and one in the upper mainstem in Reach 8 (Site 12) (T able 2b). Half-mile ssgments
encompassing these Stes were habitat typed to determine sampling Stes with average habitat qudlity.

Sampling sites were chosen to represent the lower East Branch Reach 9 (Site 138) and the upper East
Branch Reach 12a (Site 16) (Table 2b) in the upper Soquel Creek watershed where most of the
spawning usualy occurs. On the West Branch, one sampling Ste was chosen downstream of Girl Scout
Falls| and Hester Creek in Reach 13 (Site 19). The reach between Girl Scout Falls| and 11 was habitat
typed (Reach 14b) to compare habitat conditions with 2006. Landowner objection in 2006 prevented
surveying and sampling of Reach 14ain the future.

In the Aptos Creek water shed, 2 Sites on Aptos were designated, representing the low-gradient
Reach 2 above the Vaencia Creek confluence and the higher gradient Reach 3 in Nisene Marks State
Park (Appendix A map). Two sites on Vadenciawere sampled in the vicinity of higtorica stes
previoudy sampled in 1981 (T able 3). Reach 2 was above passage impediments near Highway 1.
Reach 3 was above the passage impediment that has been retrofitted at the Vaencia Road culvert
crossng. Haf-mile ssgmentsin the vicinity of historical sampling Sites were habitat typed o thet pools
with average habitat quaity could be chosen for sampling, dong with adjacent fastwater habitat. Site
numbers were condg stent with 1981 numbering.

In the Corralitos Creek sub-water shed of the Pgaro River Watershed, sampling sites were chosen
based on higtorica sampling locations (Smith 1982; Alley 1995a) and higtorica reach designations
determined in 1994 (Alley 1995a). Reach ddlinegtions were based on previous stream survey work of
streambed conditions, streamflow and habitat proportions by Alley of the extent of stedlhead digtribution
in sub-watershed in 1981 and past knowledge of streamflow and sediment inputs from tributaries by
Smith and Alley during drought and flood (T able 4a; Appendix A). Haf-mile ssgmentsin the vicinity
of the historicad sampling sites chosen for 2006 sampling were habitat typed to identify poolswith
average habitat quality and their adjacent fastwater habitat to sample. Site numbers were kept consi stent
with the origind 1981 designationsto prevent confusion.
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In Corralitos Creek, 3 reaches were chosen: Reach 3 downstream of Rider Creek as streamflow
steadily increased toward the diverson dam (Site 3), Reach 6 upstream of Rider Creek (ahigtorical
sediment source) and the Eureka Canyon Road crossing at RM 2.95 (unbaffled box culvert) crossing
that isa partid passage impediment (Site 8) and Reach 7 upstiream of Eureka Gulch, ahistorica
sediment source (Site 9) (Tables 4a and 4b; Appendix A map).

In Shingle Mill Gulch, Reach 1 was chosen below the partid passage impediment at the second road
crossing (Site 1) and Reach 3 above the second and third road crossings and the steep Reach 2. Reach
3isalower gradient, low flow reach downstream of Grizzly Hat (Site 3) (Tables4a and 4b;
Appendix A map).

In Browns Valley Creek, Sites 1 and 2 were chosen to represent the 2 reaches previoudy delineated
there (Tables 4a and 4b; Appendix A map). The diversion dam demarcated the reach boundaries
because of its potentid effect on surface flow and a change in channd type. Other vauable steehead
habitat existsin Ramsey Gulch and Gamecock Canyon Creek (Smith 1982).

M-2. Classification of Habitat Types and Measurement of Habitat Conditions

In each watershed, ¥>mile stream segments were habitat-typed usng a modified CDFG Leve 1V
habitat inventory method; with fish sampling Stes chosen within each segment based on average habitat
conditions. See sampling methods for more detalls.

Habitat types were classfied according to the categories outlined in the Cdifarnia SAmonid Siream
Hahitat Redtaration Manua (Flos et al. 1998). Some habitat characteristics were estimated according
to the manud's guidelines, including length, width, mean depth, maximum depth, shelter rating and tree
canopy (tributaries only in 1998). More data were collected for escape cover than required by the
manud to obtain more detailed, biologicaly rdevant information.
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M-3. Measurement of Habitat Conditions

During habitat typing in 2007, visud estimates of substrate composition and embeddedness were made.
The observer looked at the habitat and made mental estimates based on what he saw with his trained
eye. Therefore, these estimates are somewhat subjective, with consistency between data collectors
requiring cdibration from one to the other. An assumption is that the same data collector will be
congstent in visud estimates. If more than one data collector contributes to the same sudy, the origind
observer trains the others to be consistent (* calibrated”) on visua estimates. Changes in visud estimates
of substrate abundance or embeddedness of about 10% or more between Sites and years probably
represent red changes in habitat quality.

Fine Sediment. Fine sediment was visudly estimated as particles smdler than approximately 0.08
inches. In the Santa Cruz Mountains, thereis little gradua gradation in particle size between sand and
larger substrate, making visuad estimates of fines rdatively easy. Thereis generdly a shortage of gravel-
Szed subgtrate. The comparability of these visud estimates to data collection via pebble counts would
depend on the kill of the visud estimator and the skill of the pebble count collectors. Untrained
volunteers tend to select larger subgtrate to pick up and measure during pebble counts, resulting in an
overestimate of particle sze composition of the streambed. The accuracy of pebble countsisadso
dependent on sample size. Neither the pebble count nor the visud estimate will provide data for
substrate below the streambed surface. The McNeil Sampler may be used for core samples, and results
from this method may not comparable to the other methods. The subgtrate that may be sampled with
core sampling is restricted by the diameter of the sampler. Both the pebble count method and the core
sampling method are too labor intendve for habitat typing. We do not believe more in-depth estimates
than those taken for percent fines during habitat typing are necessary for purposes of this fishery study.
It is best to have annua consistency in data collecting personnel during habitat typing, however.

Embeddedness. Embeddedness was visuadly estimated as the percent that cobbles and boulders larger
than 150 mm (6 inches) in diameter were buried in finer substrate. Previous to 1999, the cobble range
included subgtrate larger than 100 mm (4 inches). The changein cobble sze likely had little effect on
embeddedness estimates. The reason the cobble size was increased to 150 mm was because substrate
smdler than that probably offered little benefit for fish escape cover, and embeddedness of smaller
substrate was not a good indicator of habitat quality for fish.

The previous years data was not reviewed prior to data collection so as not to bias the latest data
collection. Cobbles and boulders larger than gpproximately 150 mm in diameter provided good,
heterogeneous habitat for aguatic insects in riffles and runs and some fish cover if embedded less than
25%. Cobbles and boulders larger than 225 mm provided the best potentia fish cover if embedded
less than 25%.

Tree Canopy Closure. Tree canopy closure was measured with adensometer. Included in the tree
canopy closure measurement were trees growing on dopes considerable distance from the stream. The
percent deciduous vaue was based on visud estimates of the relative proportion of deciduous canopy
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closure provided to the stream channdl. Tree canopy closure directly determines the amount of solar
radiation that reaches the stream on any date of the year, but the relationship changes as the sun angle
changes through the seasons and with stream orientation. Our measure of canopy closure estimated the
percent of blue sky blocked by the vegetative canopy and was not affected by the sun angle.

Gregter tree canopy inhibits warming of the water and is criticaly important in smal tributaries,
Increased water temperature increases the metabolic rate and food requirements of steelhead. Tree
canopy in the range of 75-90% is optimal in the upper mainstem river (Reaches 10-12) and tributaries
because water temperatures are well within the tolerance range of juvenile steelhead and coho salmon.
If reaches with low summer baseflow become unshaded, water temperature rapidly increases. Limited
openings (10-15%) in the canopy provide some sunlight during the day for algd growth and visud
feeding by fish. In the San Lorenzo River system, it isimportant that the tributaries remain well shaded
90 that tributary inflows to the mainstem are sufficiently cool to prevent excessvely high water
temperaures in the lower mainstem river (Reaches 1-5), where tree canopy is often in the 50-75%
range. There is an inverse relationship between tree canopy and insect production in riffles, which dlows
faster geelhead growth in larger, mainstem reaches of the San Lorenzo River having deeper, fast-water
feeding aress, despite the elevated temperatures and steelhead metabolic rate (and associated food
requirements.) In addition, very dense shading reduces vishility of drifting insect prey and reducesfish
feeding efficiency. However, as fast-water feeding areas diminish in samdler stream channds with less
sreamflow further up the watershed, high water temperatures may increase steelhead food demands
beyond the benefits of greater food production in habitat lacking in fast-water feeding aress. Here is
where shade canopy must increase to maintain cooler water temperature and lowered metabolic rate
and food requirements of juvenile steelhead.

Escape Cover- Sampling Sites. The escape cover index for each habitat type within sampled Sites
was quantitetively determined in the same manner in 1994-2001 and in 2003-2007. The importance of
escape cover isthat the more there isin a habitat, the higher the production of stedlhead, particularly for
secdlhead => 75 mm SL. Water depth itsalf provides some escape cover when 2 feet deep and good
escape cover when it is 3 feet deep (1 meter) or greater. Escape cover was measured as the ratio of the
linear distance under submerged objects within the habitat type that fish a least 75 mm (3 inches)
Standard Length (SL) could hide under, divided by the length of the habitat type. The summer escape
cover (as unembedded cobbles, undercut banks and instream wood) aso provides overwintering
habitat in the tributaries. This dlowed annua comparisons for the habitats a higtorica Sites.

Escape Cover- Habitat Typing Method by Reach. Reach averagesin 1997-2000, 2003, 2005-
2007 for escape cover by habitat type were determined from habitat-typed segments. Reach cover
indices were determined for habitat typesin reach segments for purposes of annua comparisons. The
escape cover index for each habitat type in a haf-mile sesgment was measured asthe ratio of linear feet
of cover under submerged objects that Size Class |1 and 111 juveniles could hide under for dl of that
habitat type in the segment divided by totd feet of stream channe as that habitat type in the reach
segment. Objects of cover included unembedded boulders, submerged woody debris, undercut banks,
bubble curtains and overhanging tree branches and vines that entered the water. Manmade objects,
such as boulder rip-rap, concrete debris and plywood aso provided cover. Escape cover congtituted
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areas where fish could be completely hidden from view. This was not a measure of the less effective
overhead cover that may be caused by surface turbulence or vegetation hanging over the water but not
touching. Stedhead habitat isillugtrated in the following drawings.

[llustration of pool habitat (stream flowing from left to right) showing escape cover under
boulders and undercut bank with tree roots. Juvenile steelhead are feeding at the head of the
pool. (Female steelhead covering her redd of eggs after spawning at the tail of the pool.)
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[lustration of riffle habitat (stream flowing from left to right) showing escape cover under
rootwad and boulders. (Juvenile steelhead are holding feeding positions, facing upstream.)

Water Depth, Channel Length and Width. Water depth isimportant because deeper habitat is
utilized more heavily by stedlhead, especialy by larger fish. Deeper pools are associated with scour
objects that often provided escape cover. Mean depth and maximum depth were determined with adip
net handle, graduated in half-foot increments. Soundings throughout the habitat type were made to
estimate mean and maximum depth. Annua comparisons of habitat depth were possible because
measurements were taken in the fal of each year. Minimum depth was determined approximately one
foot from the stream margin in earlier years. Stream length was measured with ahip chain. Widthin
each year was measured with the graduated dip net except in wider habitats of the mainstem. In wider
habitats (greater than approximately 20 feet), arange finder was used to measure width.
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Streamflow. For 1995 and 1998 onward, the Marsh McBirney Mode 2000 flowmeter was more
extensvely used a most sampling sites. Streamflow measurement was beyond the project scope and
budget in 2006 and 2007. Even 0, streamflow was measured in 2006 at historica stesin the San
Lorenzo watershed in fal before any fall sorms, asin past years. Mean column velocity was measured
at 20 or more verticals at each cross-section. In 2007, streamflow measurements by Santa Cruz County
gaff were used for annua comparisons.

M-4. Choice of Specific Habitats Within Reaches to be Sampled- Methods

Based on the habitat typing conducted in each reach prior to fish sampling in 2007, representative
habitat units were selected with average habitat quaity vauesin terms of water depth and escape cover
to determine fish dengdties by habitat type. In mainstem reaches of the lower and middle San Lorenzo
River (Stes 1, 2, 4, 6 and 8), riffles and runs that were close to the average width and depth for the
reach were sampled by dectrofishing. Pools in these reaches were divided into long pools (greater than
200 feet long) and short pools (less than 200 feet) and at least one pool of each size class was elther
snorkel censused or eectrofished. The exception was Reach 1, which had only one pool less than 200
ft long, which was not censused. Only along pool was censused in Reach 1 (which historically conssted
of along pool and a short pool). In these maingtem reaches, most fish were in the fastwater habitat of
riffles, runs and the heads of pools and fish were not using most of the pool habitat. Some of the pools
are hundreds of feet long with very few juveniles, except for those at the heads of pools.

For dl other reachesin this study, in the upper San Lorenzo River above the Boulder Creek confluence,
al San Lorenzo tributaries and in the Aptos and Corralitos watersheds, the location of representative
pools with average habitat qudity in terms of water depth and escape cover determined the pool habitat
to be sampled. Pools were deemed representative if they had escape cover ratios and water depths
amilar to the average vaduesfor dl poals in the haf-mile segment that was habitat typed within the
reach. Therefore, pools that were much deegper or much shdlower than average or had much less or
much more escape cover than average were not sampled. Once the pools were chosen for
electrofishing, adjacent riffles, step-runs, runs and glides were sampled, aswell. In these smdler channdl
Stuations, these latter habitat types showed great Smilarity to most other habitats of the same type.
Namely, dl riffles had smilar depth and escape cover; dl runs had smilar depth and escape cover; Al
step-runs had smilar depth and escape cover; and al glides had smilar depth and escape cover.

Sampled units may change from year to year snce habitat conditions may change, and locations of
individud habitat units may shift depending on winter sorm conditions. Our assumption isthat fish
sampling of mean habitat quality will reflect representative habitat for the reach and provide average fish
denstiesfor the reach. The assumption isthat there is a corrdation between fish densty and habitat
gudity in that better habitat has more fish. Past modeling hasindicated that densities of yearling-sized
juveniles are wd| corrdated with water depth and escape cover in smdl, low summer flow streams
(Smith 1984). Site dendties were determined by cal culating the number of juveniles present in each
sampled habitat from dectrofishing and/or snorkel censusing and adding those to numbers of juveniles
from other habitats. The total number of fish was divided by the totd lined feet sampled at the Site.
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M-5. Consistency of Data Collection Techniquesin 1994-2001 and 2003-2007

Habitat conditions were measured at the monitoring sites in 2007 consstent with methods used in 1981
and 1994-2001 and 2003-2006 in the San Lorenzo River and Soquel Creek watersheds. Donald
Alley, the principd investigator and data collector in 1994-2001 and 2003-2006, had also collected the
fish and habitat data at approximately half or more of the Stesin the 1981 study for the County Water
Master Plan that included the 4 watersheds in the current study, except for Aptos Creek (Smith 1982).

His qualitative estimates of embeddedness, streambed composition and habitat types were cdibrated to
be conggtent with those of Dr. Smith, the primary investigator for the 1981 sampling program. Mr.
Alley's method of measuring escape cover for smolt-szed (=>75 mm SL) and larger stelhead was
consigtent through the years, athough the escape cover index in 1981 was based upon linear cover per
habitat perimeter and later escape cover indices were based on linear cover per habitat length. In 2006
and 2007, Chad Steiner habitat typed 4 reachesin the Aptos Watershed, 2 reaches in Branciforte
Creek, 2 reachesin Browns Valey Creek and 2 reachesin Shingle Mill Creek, after working with Alley
snce 2001. During eectrofishing from 1996 onward, block nets were used to partition off habitats at all
eectrofishing stes. This prevented stedlhead escapement. A multiple pass method was used in each
habitat with at least three passes.

From 1998 onward, underwater visuad (snorkel) censusing was incorporated with ectrofishing so that
pool habitat in the mainstem San Lorenzo River, which had been ectrofished in past years, could be
effectively censused despite it being too deep in 1998 (a high-flow year) for backpack dectrofishing.
Snorkd censusing was dso used to obtain dendity estimatesin deeper pools previoudy unsampled prior
to 1998 at Sites 2, 3, 7, 8 and 9, in an effort to increase the accuracy of production estimates. A better
juvenile production estimate and predictions of adult returns were made with snorke- censusing of pool
habitat in the mainstem San Lorenzo River for 1998-2005. In 2007, deeper pools were snorkel-
censused at Sites 1, 2, 4 and 8 in the lower and middle mainstem to determine Ste dengties only. All
other watersheds were sampled by eectrofishing.

The city of Santa Cruz funded a separate watershed sampling effort in 2002. Their data were not
included in this report because the methods were inconsistent with ours. For our review of ther findings,
please refer to our 2003 censusing report (Alley 2004).
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Table la. Defined Reachesin the Mainstem San L orenzo River.

(Refer to Appendix A for map designations. Surveyed reaches indicated by
asteri sk)

Reach # Reach Boundari es Reach Length
(ft)

0 Water Street to Tait Street Diversion 5,277
CMD. 92 — CML. 92

1* H ghway 1 to Buckeye Trail Crossing
CML.92 - Cw4. 73 14, 837

2 Buckeye Trail Crossing to the Upper End
of the Wde Channel Representation on the
Fel ton USGS Quad Map CM4. 73 - CM. 42 8,923

3 From Begi nni ng of Narrow Channel Represen-

tation in the Gorge to the Beginning of the
Gorge (bel ow the Eagl e Creek Confluence)

CM6. 42 - CM/.50 5,702
4* From t he Begi nning of the Gorge to Felton

Di version Dam CM/.50 - CMD. 12 8, 554
5 Felton Diversion Damto Zayante Creek Confl u-

ence CM.12 - CMD.50 2,026
6* Zayante Creek Confluence to Newell Creek Con-

fluence CM.50 - CML2. 88 17, 846
7 Newel | Creek Confluence to Bend North of Ben

Lonond CML2.88 - CML4. 54 8, 765
8* Bend North of Ben Lonpbnd to Cl ear Creek

Confl uence in Brookdale CML4.54 - CML6. 27 9, 138
9 Cl ear Creek Confluence to Boul der Creek Con-

fluence CML6.27 - CML8. 38 11, 137

10 Boul der Creek Confluence to Kings Creek Con-
fluence CML8.38 - CM20. 88 13, 200

11* Ki ngs Creek Confluence to San Lorenzo Park
Bri dge Crossing CMO0.88 - CM4.23 17, 688

12 San Lorenzo Park Bridge to Gradi ent Change,
North of Waterman Gap CM24.23 - CWMR6.73 13, 200
TOTAL 136, 293
(25.8 m | es)

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 40



Table 1b. Defined Reachesin Major Tributaries of the San L orenzo River.

Cr eek- Reach Boundari es Reach Length
Reach # (Downstream to Upstream (ft)
Zayant e San Lorenzo River Confluence to Bean Creek 3,221
13a* Conf | uence CMJ. 0- CMD. 61
13b Bean Creek Confluence to Trib. Draining 9, 662
fromS. Cruz Aggregate Quarry CM). 61- CM2. 44
13c* Santa Cruz Aggregate Tributary to Lonmpico 3,432
Creek Confluence CW2. 44-CM. 09
13d* Lonpi co Creek Confluence to M. Charlie 13, 886
Gul ch Confl uence CM3.09-CMb. 72
Lonpi co Lonpi co Creekmputh to 1% Cul vert Crossing 4, 265
13e* CMD. 0- CMD. 5
Lonpi co 1%t Culvert Crossing to Carol Road Bridge 5,077
13f CMD. 5- CML. 77
Lonpi co Carol Road Bridge to MII| Creek Confluence 3,046
139 CML. 77- C\VR. 35
Lonpi co M Il Creek Confluence to End of Perenni al 7,311
13h Channel CM2. 35-CMB. 73
Bean Zayante Creek Confluence to M. Hernon 6, 706
1l4a Road Overpass CM. 0- CML. 27
14b* M. Hernon Road Overpass to Ruins Creek 4,646

Confl uence CML. 27-CM2. 15

14c* Rui ns Creek Confluence to G adi ent Change 17,424
Above the Second d enwood Road Crossing
CM2. 15- CMVb. 45

Fal | San Lorenzo River Confluence to Boul der 8, 342
15 Falls CM. 0- CML. 58
Newel | San Lorenzo River Confluence to Bedrock 5,491
16 Falls CMD. 0- CML. 04
Boul der San Lorenzo River Confluence to Foreman 4,488
17a* Creek Confl uence CM). 0- CM). 85
17b* Foreman Creek Confluence to Narrow ng of 6,072
Gorge Adj acent Forest Springs CM). 85-CM2.0
17c Narrow Gorge to Bedrock Chute At Kings 7,709
Hi ghway Junction with Big Basin Wy
CMvR. 0- CMB. 46
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Cr eek- Reach Boundari es Reach Length

Reach # (Downstream to Upstream (ft)
Bear San Lorenzo River Confluence to Unnaned 12,778
18a* Tributary at Narrowi ng of the Canyon Above
Bear Creek Country Club CM. 0-CWM2. 42

18b Narrowi ng of the Canyon to the Deer Creek 11, 986
Confl uence CM2. 42-CWMA. 69

Ki ngs San Lorenzo River Confluence to Unnaned 10, 771

19a Tributary at Former Fragnmented Dam Abut nment
Locati on CMD. O0- CM2. 04

19b Tributary to Bedrock-Boul der Cascade 8,923
CMvR. 04-CMB. 73

Car boner a Branci forte Creek Confluence to O d Road 7,293

20a Crossing and Gradi ent Increase CM. 0- CML. 38

20b O d Road Crossing to Miose Lodge Falls 10, 635
CML. 38- CMB. 39

Branci forte Carbonera Creek Confluence to Granite 10, 138
2la* Creek Confluence CML. 12- CMB3. 04
21b Granite Creek Confluence to Tie Gulch 14, 203

Confl uence CMB. 04- CMVb. 73
TOTAL 177,806 (33.7 mles)
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Table 1c. Fish Sampling Sitesin the San L orenzo Water shed.
(2007 Sites Indicated by Asterisk.)

Reach # Sanpl i ng MAIL NSTEM SI TES
Site #
-Channel MIle Location of Sanpling Sites

0 Oa —CML. 6 Above Water Street Bridge
0 Ob -CW2. 3 Above Hi ghway 1 Bridge
1 *1 -CM3. 8 Par adi se Par k
2 *2 —-CMV6. 0 Lower Gorge in Rincon Reach, Downstreamof Od Dam Site
3 3 -CMr. 4 Upper End of the Gorge
4 *4 -CMB. 9 Downstream of the Cowell Park Entrance Bridge
5 5 -Cw. 3 Downstream of Zayante Creek Confl uence
6 *6 - CMLO. 4 Bel ow Fal | Creek Confluence
7 7 -CML3. 8 Above Lower Hi ghway 9 Crossing in Ben Lonond
8 *8 - CML5. 9 Upstream of the Larkspur Road (Brookdal e)
9 9 -CML8.0 Downst r eam of Boul der Creek Confl uence

10 10 -Cv20. 7 Bel ow Ki ngs Creek Confluence

11 *11 -CMR2. 3 Upstream of Teil h Road, Riverside G ove

12 12a -Cw4. 7 Downstream of Waternman Gap and H ghway 9

12b - CWR5. 2 Wat erman Gap Upstream of Hi ghway 9
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Table 1c. Fish Sampling Sitesin the San L orenzo Water shed, with 2007 Sitesindicated by

Asterisk (continued)

Reach # Sanpl i ng
Site #
-Channel Mle

13a *13a- CVMD. 3
13b 13b- CML. 6
13c *13c-CMVR. 8
13d *13d-C\w4. 1
13e *13e-CMVD. 4
14a 14a-CMD. 1
14b *14b- CML. 8
14c *14c-C\W4. 7
15 15 -CMD. 8
16 16 -CMD. 5
17a *17a- C\VD. 2
17b *17b- CML. 6
17c 17c-CMVR. 6
18a *18a- CML. 5
18b 18b- C\V4. 2

19a 19a- CMD.
19b 19b- CVR.

20a 20a- CMD.
20b 20b- CML.

(o]

7
9

2la *21lal-CML. 5

2la *21la2- CMe. 8

21b 21b- CV4

.6

TRI BUTARY SITES
Location of Sanpling Sites

Zayante Creek Upstream of Conference
Drive Bridge

Zayante Creek Above First Zayante Rd crossing

Zayant e Creek downstream of Zayante School
Road Intersection with E. Zayante Road

Zayante Creek upstream of Third Bridge Crossing of
East Zayante Road After Lonpico Creek Confl uence

Lonpi co Creek upstream of the fish | adder and
downstream of first bridge crossing.

Bean Creek Upstream of Zayante Creek Confl uence
Bean Creek Bel ow Lockhart Gul ch Road

Bean Creek 1/2-m |l e Above Mackenzie Creek Confl uence
and Bel ow Gol pher Gul ch Rd.

Fall Creek, Above and Bel ow Wboden Bri dge

Newel | Creek, Upstream of d en Arbor Road Bridge
Boul der Creek Just Upstream of H ghway 9

Boul der Creek Bel ow Bracken Brae Creek Confl uence
Boul der Creek, Downstream of Jam son Creek

Bear Creek, Just Upstream of Hopkins Gulch

Bear Creek, Downstream of Bear Creek Road Bridge and
Deer Creek Confluence

Ki ngs Creek, Upstream of First Kings Creek Road Bridge

Kings Creek, 0.2 niles Above Boy Scout Canp and
Upstream of the Second Kings Creek Road Bridge

Carbonera Creek, Upstream of Health Services Conpl ex
Car bonera Creek, Downstream of Buel ah Park Trail

Branci forte Creek, Upstream of the Hi ghway 1 Overpass
Branciforte Ck, Downstream of Granite Creek Confluence

Branciforte Ck, Upstreamof Ganite Crk Confl. and
Happy Val |l ey School

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007 44

Santa Cruz County Fishery Report 2007



Table2a. Defined Reaches on Soquel Creek.
(Refer to Appendix A for map designations. Surveyed reachesindicated by asterisk.)

Reach #

1*

3*

7*

8*

9a*

9b

10

11

12a*

12b

Reach Boundari es
(Downstream to Upstream

Soquel Creek Lagoon

Upper Lagoon's Extent to Soquel Avenue
CMVMD. 6 - CML. 41

Soquel Avenue to First Bend Upstream
CML. 41 - CML. 77

Fi rst Bend Above Soquel Avenue to Above
the Bend Cl osest to Cherryval e Avenue
CML. 77 - CWMR.70

Above the Bend Adj. Cherryvale Ave to Bend at
End of Cherryvale Ave CM2.70 — CM3. 54

Above Proposed Diversion Site to Sharp Bend
Above Conference Center CM3.54 - CM4. 06

Sharp Bend Above Conference Center to the
Moores CGul ch Confl uence C\V4. 06- CMVb. 34

Moores Cul ch Confluence to Above the Purling
Brook Road Crossing CM. 34 - CM. 41

Above Purling Brook Road Crossing to West
Branch Confluence OCM.41 - CM/. 34

Subt ot al

West Branch Confluence to MII| Pond
Di ver si on CM7.34 - CMD. 28

M1l Pond Diversion to Hi nckley Creek
Confl uence CM. 28 - CM. 55

Hi nckl ey Creek Confluence to Soquel Creek
Water District Weir CMD.55 - CMLO. 66

Soquel Creek Water District Wir to Amaya
Creek Confluence CMLO.66 - CML1.79

Amaya Creek Confluence to Gradient Increase
CML1.79 — 12.56

Gradi ent Increase to Ashbury Gul ch
Confluence CML2.56 - CML4. 38

SUBTOTAL

Reach Length
ft)

3, 168
4,449

2,045

4,827

4,720

3,041

6, 640

39,582
(7.5 nmiles)
10, 243

1,425

5, 856

5,932

4,062

76, 747
(14.5 mles)
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Table2a. Defined Reaches on Soquel Creek (continued) ).

Reach # Reach Boundari es
(Downstreamto Upstream

Reach Length
(ft)

13* West Branch Confluence to Hester Creek
Confl uence on West Branch CMD.0O - CM. 98 5,173
14a Hester Creek Confluence to Grl Scout Falls |
CMD. 98- CMR. 26 6, 742
SUBTOTAL 88, 662
(16.8 mles)
14b* Grl Scout Falls | to Grl Scout Falls I1
Cwe. 26 — CM2. 89 3,311
l4c Grl Scout Falls Il to Tucker Road (Tilly's Ford)
Cwe. 89 — Cw4. 07 6, 216
14d Tucker Road (Tilly's Ford) to Laurel MII Dam
1,465 ft Bel ow Confl uence of Laurel and Burns
Creeks on West Branch CM4.07 - CMb. 56 13,123
TOTAL 111, 312
(21.1 mles)
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Table 2b. Locations of Sampling Sites by Reach on Soquel Creek.
(An agterisk indicates sampling in 2007.)

Reach # Site # Location of Sanpling Sites

—Channel Mle
1 *1 -CML. 4 Above Grange Hal |
2 2 -CML. 6 Near the USGS Gagi ng Station
3 3 -Cw. 1 Above Bates Creek Confluence
3 *4 -CWMR. 7 Upper Reach 3, Adjacent Cherryvale Ave Flower Fields
4 5 -CV. 9 Near Beach Shack (Corrugated sheet metal)
4 6 -CM3. 4 Above Proposed Diversion Site
5 7 -CM3. 9 Upstream to Proposed Reservoir Site, End of Cherryvale
6 8 -Cwv4. 2 Adj acent to Rivervale Drive Access
6 9 -CV4. 8 Bel ow Moores Gul ch Confluence, Adjacent Muntain School
7 *10 -CMb.5 Above Moores Gul ch Confluence and Allred Bridge
7 11 -CMb. 9 Bel ow Purling Brook Road Ford
8 *12 -CwWr.0 Above Soquel Creek Road Bridge
9a *13a-CMB. 9 Bel ow M Il Pond
9b 13b- CMWB. 2 Bel ow Hi nckl ey Creek Confluence
10 14 -C\VB. 7 Above Hi nckl ey Creek Confl uence
11 15 -CML0. 8 Above Soquel Creek Water District Weir
12a *16 -CML2. 3 Above Amaya Creek Confl uence
12b 17 -CM13.0 Above Fern Gul ch Confluence
18 - CML5. 2 Above Ashbury Gul ch Confl uence One Mle
13 *19 -CWD. 2 West Branch bel ow Hester Creek Confluence
l4a 20 -CM2.0 West Branch Near End of O son Road
14b 21 -Cw. 4 Above Grl Scout Falls I (Added in 2002)
l4c 22 -CMB.0 Above G rl Scout Falls Il (Added in 2002)
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Table 3. Locations of Sampling Sites by Reach in the Aptos Water shed.
(An agterisk indicates sampling in 2006 and 2007.)

Reach # Site # Location of Sanpling Sites
- Channel Mle
Apt os Creek
1 1 -CwW. 4 Bel ow Mout h of Val encia Creek
2 2 -CMD. 5 Just Upstream of Val encia Creek Confl uence
2 *3 —-CWD. 9 Above Railroad Crossing in County Park near Center
3 *4 —-CMR. 9 In Nisene Marks State Park, 0.3 mles above First

Bri dge Crossing
Val enci a Creek

1 1 -CW.9 0.9 mles Up fromthe Muth

2 *2 —CMR. 85 0.15 miles (840 ft) Bel ow Val enci a Road Crossing

3 *3 —CM3. 26 0.26 mles (1,400 ft) Above Val encia Road Crossing
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Table4a. Defined Reachesin the Corralitos Sub-Water shed.
(Refer to Appendix A for map designations. Reaches surveyed indicated by asterisk.)

Corralitos Creek

Reach # Reach Boundari es Reach Length

(Downstream to Upstream (ft)
1* Browns Creek Confluence to 0.25 mles

Bel ow Di versi on Dam CVD. 00 — CMLO. 25 4,171
2 0.25 niles below Diversion Damto Diversion

Dam CMLO. 25.6 - CMLO.5 1, 320
3* Di version Damto Rider Creek Confl uence

CML0.5 - CML1. 77 6, 706
4 Ri der Creek Confluence to Box Cul vert Crossing

above Rider Creek Confluence CML1. 77 — CML2. 87 3,643
5 First Bridge Crossing Above Rider Creek to Clipper

Gul ch Confluence CML2.46 — CML2. 87 2,165

Cv2. 70 - CMB. 54

6* Clipper Gulch Confluence to Eureka Gul ch Confl uence

CML2. 87 — CML3. 33 2,429
7* Eur eka Gul ch Confluence to Shingle M1l Gulch

Confl uence CML3. 33 —CML3. 98 3,432

Shingle MII Gulch

1* From Corral itos Creek Confluence to Second Eureka

Canyon Road Crossing on Shingle MIIl Gulch

CVMD. 0 — CMD. 35 1, 848
2 From 2" Eureka Canyon Road Crossing of Shingle

Gulch to 3" Road Crossing CM.35 — CMD. 62 1,420
3* 3" Eureka Canyon Road Crossing of Shingle MIIl Gulch

to Begi nning of Steep (Inpassable) G adient on
Rat t| esnake Gul ch CWMD. 62 —CML. 35 3,858
Tot al 30, 992
(5.9 mles)
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Table 4a. Defined Reachesin the Corralitos Sub-Water shed (continued).

Reach # Reach Boundari es Reach Length
(Downstream to Upstream (ft)

Browns Val |l ey Creek *

1* First Bridge Crossing on Browns Vall ey Road bel ow
the Diversion Damto the Diversion Dam 1, 015
2% Di versi on Dam to Redwood Canyon Creek Confl uence 4,468
Tot al 5,483
(1.04 mles)

* More steel head habitat exists above Reach 2 in Browns Valley Creek and
i n Redwood Canyon Creek, Ranmsey Gul ch and Ganmecock Canyon Creek. Varying
anount of perennial steel head habitat exists downstream of Reach 1,
dependi ng on bypass flows fromthe diversi on dam
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Table4b. Locations of Sampling Sites by Reach in the Corralitos Sub-Water shed.
(An agterisk indicates sampling in 2007.)

Corralitos Creek

Reach # Site # Location of Sanpling Sites
- Channel Mle
1 *0 —-CML0. 1 Downstream of Diversion Pipe Crossing
2 1 -CMLO0. 3 Bel ow Di ver si on Dam Around the Bend
3 2 —CMLO. 6 Just Upstream of Diversion Dam
*3 -CML1. 1 0.6 mles Upstream of Diversion Dam (above Col i nas
Drive)
4 —-CML1. 3 Bel ow Ri der Creek Confluence bel ow bridge crossing
5 -CML1. 4 Bel ow Ri der Creek confluence and upstream of bridge
crossing
4 6 —-CML1. 4 Upstream of Ri der Creek Confl uence
5 7 -CML2. 0 Upstream of First Bridge Crossing above Rider Creek
Conf | uence
6 *8 —CML2. 9 Downst r eam of Eureka Gul ch Confl uence
7 *9 —CML3. 6 0.4 mles Above Eureka Gul ch Confl uence

Shingle MII Gulch

1 *1 —CMD. 3 Bel ow Second Bridge on Shingle MII Gulch
2 2 -CMD. 5 Above Second Bridge on Shingle MIIl Gulch
3 * 3 -CMD. 9 Above Washed Qut Check Dans below Gizzly Flat on
Shingle MII Gulch
Browns Val | ey Creek
1 *1 —CML. 9 Bet ween First Browns Valley Road Crossing and
Di ver si on Dam Upstream
2 *2 —-C\WR. 7 Above Diversion Dam but Bel ow Redwood Canyon Creek

Conf | uence

M-6. Juvenile Steelhead Densities at Sampling Sites - Methods

Electrofishing was used a sampling sites to determine densities according to two juvenile age classes
and three Sze classesin dl 4 watersheds in 2007. Block nets were used at al sitesto separate habitats
during dectrofishing. A three-pass depl etion process was used to estimate fish dengties. If there was
poor depletion on 3 passes, afourth pass was performed and the fish captured in 4 passes were
assumed to be atotal count of fish in the habitat. Electrofishing mortdity rate has been approximatdy
0.5% or less over the years. Snorkel-censusing was used in degper pools that could not be
electrofished a Stesin the mainstem reaches of the San Lorenzo River, downstream of the Boulder
Creek confluence. For the middle mainstem reaches included in Table 2, underwater censusing of
deeper pools was incorporated into dendty estimates with eectrofishing data from more shalow
habitats.

Visud censusing was judged ingppropriate in other habitats because it would be inaccurate in fastwater
habitat in the maingem and in 80-90% of the habitat in tributaries. For example, twenty-four of 26
sampled tributary pools had more than 20 fish in 2005. Mot tributary sites are well shaded and many
pools have substantia escape cover, making it very difficult to count al of the juveniles, much less divide
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them into Sze and age classes. Riffles, step-runs, runs and glides are usudly too shalow to snorkd in
tributaries. Dense shading in most tributaries aso reduces snorkeling effectiveness.

In larger rivers of northern Cdifornia, density estimates from dectrofishing are commonly combined with
those determined by underwater observation in habitats too deep for dectrofishing. Idedly, underwater
censusing would be calibrated to eectrofishing dataiin habitat where capture gpproached 100%.
Cdlibration was origindly attempted by Hankin and Reeves (1988) for smal trout sreams. Their intent
was to substitute snorke censusing for dectrofishing. However, atempts at cdibration of the two
methods of censusing in large, deep pools of the mainstem San Lorenzo River was judged impractica,
beyond the scope of the study and probably inadequate.

Two divers were used in snorkel censusing. In wide pools, divers divided the channe longitudindly into
counting lanes, combining their totas after traverang the habitat in an upstream direction. Divers would
warn each other of juveniles being displaced into the other's counting lane to prevent double- counting.
For juveniles near the boundaries of adjacent counting lanes, divers would verbally agree to who would
include them in ther talies. In narrower pools, divers would dternate passes through the poal to obtain
replicates to be averaged. 1n most pools, three replicate passes were accomplished per pool. The
average number of steelhead observed per passin each age and Size category became the density
edimate. Visua censusing of deeper pools occurred prior to eectrofishing of the Sitesin 2006. The
relative proportions of steelhead in the three Size Classes obtained from eectrofishing were considered
in dividing visudly censused stedhead into Size and age classes. In Reaches 1-4, mogt juveniles were
greater than 75 mm S, and yearlings were consderably larger than Y QY fish. Therefore, it was
relaively easy to separate fish into Size and age classes. In Reaches 6-9, more juveniles are normdly
around 75 mm S, leading to asmall error for some individuas in deciding Sze class divison between
Clases 1 and 2. However, there was no difficulty in distinguishing age classes.

Stedhead were visudly censused for two size classes of poolsin the San Lorenzo. There were short
poals less than gpproximatdy 200 feet in length and those more than gpproximately 200 feet. Juvenile
dengties in censused pools were extrapolated to other pools in their respective Sze categories.
Steelhead were censused by size and age class, asin dectrofishing. If less than 20 juveniles were
observed in a pool, the maximum number observed on a pass was the estimate. When 20 or more fish
were observed, the average of the three passes was the best estimate.

Visud censusing offered redigtic dendty estimates of steelhead in degper mainstem pools. It was the
only practical way to inventory such pools, which were mostly bedrock- or boulder- scoured and had
limited escape cover. Vighility was 15 feet or more, making the streambed and counting lanes
observable. Very few steelhead used these pools in 1999-2001 and 2003-2007, compared to 1998
when maingtem bassflow was considerably higher (minimum of 30 cubic feet per second at the Big
Trees Gage compared to gpproximately 20 cfsor lessin later years).
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M-7. Capture and Mortality Statistics

For this study overdl in 2007, 2,929 juvenile steelhead were captured by dectrofishing among al stes,
with 16 mortalities (0.55% mortdity rate). All but one of the lost seehead were smdl YOY fish. Six
mainstem stes and 11 tributary Sites were sampled in the San Lorenzo watershed in 2007. A totd of
1,381 juvenile steethead were captured with 6 mortdities (0.4%). A total of 647 juvenile steelhead
were captured at 7 Sites in the Soquel watershed in 2007 with 6 mortdities (0.9%). A total of 335
juveniles steelhead were captured in the Aptos Watershed at 4 siteswith 3 mortalities (0.9%). A total of
566 juveniles were captured in the Corraitos watershed at 8 siteswith 5 mortalities (0.9%).

M-8. Age and Size Class Divisions

With dectrofishing data, the young-of-the-year (Y OY') age class was separated from the yearling and
older age class in each habitat, based on the ste- gpecific break in the length-frequency distribution
(histogram) of fish lengths combined into 5 mm groupings. Dengty estimates of age classesin each
habitat type were determined by the standard depletion mode used with multiple pass capture data.
Densities were expressed in fish per 100 feet of channel. Dendty estimates were measured in the lowest
bassflow period of the year when juvenile sdmonids remain in pecific habitats without up or
downstream movement. Dengty istypicaly provided per channe length by convention and
convenience. Channel length may be accurately measured quickly. If the density measure is consstent
from year to year, valid comparisons can be made.

Depletion estimates of juvenile steelhead dengity were gpplied separatdly to two Size categoriesin each
habitat at each ste. The number of fish in Size Class 1 and combined Classes 2 and 3 were recorded
for each pass. The size class boundary between Size Classes 1 and 2 was 75 mm Standard Length
(SL) (3 inches) because smdler fish would dmost dways spend another growing season in freshwater
before samalting and entering the ocean the following soring.  Although some fish larger than 75 mm SL
dtayed a second year in the stream, the mgority of fish captured during fall sampling that were larger
than 75 mm SL were found to smolt the very next spring to enter the ocean. These assumptions are
based on scale anadlysis, back-ca culated annuli and standard length determinations by Smith of
steelhead smolts captured in spring of 1987 and 1989 (Smith unpublished). He found that 97% of a
random sample (n=248) of yearling smoltsin spring were 76 mm SL or longer after their first growing
season. In addition, about 75% of smolts that were 75 mm SL or larger at ther first annulus (n=319)
smolted as yearlings. All 2-year old smolts from arandom sample (n=156) were larger than 75 mm SL
after 2 growing seasons prior to smolting. Also, 95% of these 2-year olds were at least 60 mm SL after
ther first growing season, indicating that few YOY lessthan 60 mm SL after their first growing season
survived to smolt.

The depletion method estimated the number of fish in each sampled habitat in two sze categories, those
lessthan (<) 75 mm SL (Class 1) and those equal to or greater than (=>) 75 mm SL (Classes 2 and 3).
Then, the number of juveniles=> 75 mm SL (Class 2) was estimated separately from the juveniles =>
150 mm SL (Class 3). Thiswas done by multiplying the proportion of each sze cdlass (Class2 and 3
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separately) in the group of captured fish by the estimate of fish dengity for dl fish=>75mm SL.. A
density estimate for each habitat type at each Site was then determined for each sze class. Dengtiesin
each habitat type were added together and divided by the total length of that habitat type at the sampling
dteto obtain a densty estimate by habitat type.

The depletion method was aso used to estimate the number of fish in each sampled habitat based on 2
age classes: young-of-the-year (YQOY) and yearling and older (1+) age classes. Age classesin the
mainstem San Lorenzo and mainstem Soquel Creek were determined by scae andyss of a spectrum of
fish 9zesin 2007. A total of 28 larger San Lorenzo juvenile stedlhead and 10 larger Soquel Creek
juveniles were aged by scde analysis, dong with 20 juveniles from Soquel Lagoon. These limited results
showed that the mgority of fish => 75 mm SL in the maingtems and lagoon were Y QY but aso
included yearlings that moved into the maingem after dow tributary growth in therr first year. These data
provided information for age class divison for both watersheds. Scale analysis, dong with past
experience of growth rates, and breaks in fish length histograms were used to discern age classes at
other sampling sites. Dengity estimates determined by size class and age class were not the same when
YQY reached Size Class|| by fdl.

In 2007, the lower mainstem of the San Lorenzo River and Soquel Creek, many YOY steelhead
reached Size Class 2 Szein one growing season, as did some in the middle mainstem San Lorenzo and
upper mainstem of Soquel Creek. In this monitoring report, sampling Site densities were compared for
10 yearsin the San Lorenzo system by size and age (1997-2001 and 2003-2007) and for 11 yearsin
Soquel Creek (1997-2007). At each sampling Site, habitat types were sampled separately, with density
estimates calculated for each habitat. Then these density estimates were combined and divided by the
dream length of the entire Site for annud Ste dengity comparisons.
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RESULTS FOR 2007

R-1. Habitat Change in the San Lorenzo River and Tributaries

Refer to Appendix A for maps of reach locations. Overal habitat quality declined in Reaches 1, 6 and
8 of the lower and middle mainstem (downstream of the Boulder Creek confluence) from 2006 to
2007, with overdl improvement in Reach 4 immediately downstream of the Zayante Creek confluence
(Table 41). These mainstem reaches showed genera streambed improvement with regard to reduced
fine sediment and lower embeddedness between 2006 and 2007 in run and riffle habitats (T ables 7
and 8). However, habitat depth was substantially shalower in 2007 with the reduced streamflow
compared to 2006 (T able 5b) and sedimentation of pools (Table 6). All lower mainstem reaches
showed increased pool habitat 8- 18% more than in 2006 but less of the fastwater habitat where juvenile
densities were the highest in the lower and mainstem reaches (T able 5c¢). Insect producing habitat was
reduced with less fastwater habitat, and drift rate was less with lower water velocity. There was
generdly less escape cover in fastwater habitat (riffles and runs) except for Reach 4 and runsin Reach 8
(Tables9 and 10). Escape cover in lightly used pools was smilar between years except for
improvement in Reach 4 in 2007 with more overhanging vegetation after the mild winter (T able 11).

Mainstem Reach 2 in the Rincon area of Henry Cowell State Park had not been sampled since 2000
(Alley 2001). In comparing habitat conditions between 2000 and 2007, overd| habitat quaity was
reduced in 2007 due to shallower conditions in fastwater habitat (T able 6) and dower water velocities
resulting from less streamflow (T ables 5a-b). However, streambed conditions were much improved in
2007 with less fine sediment (T able 7) and reduced embeddedness (T able 8). Escape cover inriffles
was Smilar between years, but cover in runs was much improved in 2007 (Tables 9 and 10). The one
upper mainstem reach sampled (Reach 11) had smilar habitat quality between 2006 and 2007, with
improved streambed conditionsin pools and riffles but not runs. Pool depth and escape cover in pools
weresmilar.

San Lorenzo tributary reaches showed reduced habitat qudity in 6 of the 8 reaches (al 3 Zayante
reaches (13a, 13c and 13d), upper Bean (14a), lower Bear (18a) and lower Boulder (17a)) comparing
2007 to 2006 and smilar habitat quaity in 2 reaches (upper Boulder (17b) and lower Branciforte (21a
2)) (Table 41). In these tributary reaches where pools were most heavily used by juvenile steelheed,
pools were somewhat shallower due, in some cases, to an increase in pool frequency resulting from
reduced streamflow, increase in habitat breaks and 2006 step-run/ run habitat becoming pool habitat in
2007 (Zayante 13d, Lompico 13e, and Bear 18a) (T able 5b). Pool sedimentation was likely afactor in
poal shdlowing in Zayante 13a, Boulder 17a and Boulder 17b (T able 6). For the reaches with smaller
channds (upper mainstem and tributaries) 4 reaches had a higher percent of pool habitat (as much as
10% more), 2 reaches had the same amount (lower Zayante 13a and upper Bean 14c), and the Boulder
Creek reaches had dightly lower percentages of pool habitat (T able 5¢). Streambed conditionsin
tributaries were generdly improved in 2007 or smilar between years with regard to reduced percent
fines and less embeddedness (T ables 7 and 8). Pool escape cover was similar between years except
for noticeable improvement in middle Boulder Creek (17b) (Table 12).
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R-2. Habitat Changein Soquel Creek and Its Branches

Refer to Appendix A for maps of reach locations. Generdly throughout the watershed, habitat qudity
declined in 2007 due to reduced streamflow, dower water velocity (reduced insect drift rate) and
shdlower habitat. Pool habitat increased in dl reaches, but fastwater habitat where most aquatic insects
live was diminished (T able 5¢). Streambed conditions generally improved with less percent fines and
less embeddedness. Escape cover generdly improved dightly or was similar to past years. Reach 12 in
the Soquel Demonstration State Forest was most heavily impacted by reduced stresmflow and showed
the greatest habitat decling; it did not show the stable escape cover rating and streambed improvements
found in the ret of the watershed.

The lower mainstem (from the lagoon to the Moores Gulch confluence, as indicated from data
collected in Reaches 1 and 3) had overdl lower habitat qudity in 2007 compared to 2005 in Reach 1
and compared to 2006 in Reach 3. Thiswas largely due to reduced streamflow (T ables 5a-b) that
caused dower water velocity a the important heads of poals, dightly shalower pools (T able 14) and
much shalower fastwater habitats making them of more limited vaue. There was smilar pool escape
cover in Reach 3 pools between years (Table 17). Improvements included reduced fine sediment in
pools but not other habitats (T able 15) and reduced embeddednessin Reach 3 (all habitat types) and in
poolsin Reach 1 (Table 16). Reach 1 pools aso had more escape cover in 2007 due to more
overhanging willows after ardatively dry winter.

The upper mainstem (from the Moores Gulch confluence to the Branches) (as indicated from data
collected in Reaches 7 and 8) had overal lower habitat quality in 2007 compared to 2005 in Reach 8
and 2006 in Reach 7. Asin the lower mainstem, this was due to reduced streamflow (T ables 5a-b).
Although pools had smilar averaged depth, fastwater habitat was substantialy shalower and dower,
meaking their utilizetion much less (T able 14). On the positive Sde, pools had less fine sediment (Table
15) and were less embedded (T able 16). Reach 7 pools had somewhat more escape cover in 2007
(Table 17).

Thelower East Branch (asindicated from data collection in Reach 9 below Mill Pond) had lower
overdl habitat qudity in 2007 largely due to reduced streamflow (T able 5b) that resulted in dower
water velocities, somewhat shalower pools and much shallower fastwater habitat (T able 14).

However, streambed conditions improved, such asless fine sediment in pools (T able 15) and
somewhat (< 10%) less embeddedness throughout, except in rung/step-runs where conditions improved
more (T able 16). There was also some improvement in pool escape cover (Table 17).

The important upper East Branch (as indicated from data collection in Reach 12ain the Soque
Demondtration State Forest) showed overdl habitat quaity declinein 2007 that resulted from severe
reduction in sreamflow (T able 5b) and reduced pool escape cover (Table 17). Although we have no
streamflow estimates from 2006 (probably more than 1 cfs based on the 1998 estimate at the East
Branch weir), in 2007 the streamflow was visudly estimated at 0.03 cfs (atrickle), with 130 ft of stream
dry in the %2-mile habitat typed section on 30 August. Water temperature was aso much warmer in
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2007, with it reaching 75° F by 1600 hr on 30 August (air temperature 77° F) compared to only 63° F
at 1500 hr on 23 August 2006 (air temperature 74.5° F). With the reduced streamflow, water depth
was subgtantidly shdlower in al habitat types (T able 14). Pools and step-runs averaged 11 and 8 feet,
respectively in width in 2007 compared to 14 and 12 feet, respectively in 2006. Streambed conditions
improved only with reduced fines in pools but not in other habitats (T able 15). Unlikein most Stesin
2007, embeddedness was similar in pools between years and worse in fastwater habitat (T able 16).

In the West Branch downstream of Hester Creek (Reach 13), overal hebitat qudity declined from
2000 to 2007. Streamflow was smilar in 2007 (Alley 2005 and Table 5b), but shalower pool depth
(Table 14) indicated sedimentation and more habitat breaks (shorter pools). Pool embeddedness and
escape cover were Smilar, with reduced percent fine sediment in poolsin 2007 (Tables 15-17).

In the West Branch between Girl Scout Falls| and Il (Reach 14b), habitat quality was reduced
primarily due to reduced habitat depth (T able 14) and dower water velocity caused by reduced
streamflow (T able 5b). Streambed conditions improved in 2007 with less percent fines (Table 15) and
less embeddedness (Table 16). Pool escape cover was Smilar between years (Table 17).

R-3. Habitat Change in Aptos and Valencia Creeks

Refer to Appendix A for maps of reach locations. The January 1982 storm caused severe streambank
erosion and landdiding throughout the Santa Cruz Mountains, and streams have been recovering since.
The 1997-98 winter dso brought significant scormflow and sedimentation into other watersheds by
1999, such asthe San Lorenzo River (Alley 2000). From 2006 to 2007 habitat conditions continued to
improvein 3 of 4 gudied reaches in the Aptos Creek watershed, with the exception of the lower reach
in Aptos Creek (Table 41). Despite the reduced baseflow in 2007 (T able 5b), pool depth was smilar
between yearsin upper Aptos Reach 4, pool escape cover increased and streambed conditions
improved (reduced embeddedness and less percent fines) (T able 18-20). In the lower Aptos Reach 3,
streambed conditions dso greatly improved, but escape cover in pools remained Smilar and average
pool depth decreased due to an increase in pool frequency resulting from reduced streamflow, increase
in habitat breaks and some 2006 step-rury run habitat becoming pool habitat in 2007. The percent of
pool habitat increased in the Aptos Creek reaches 5-11% but not in the Vaencia Creek reaches
(Table5c).

Improved habitat quality in both VVaencia Creek reaches included more pool escape cover, lower
embeddedness and generdly less percent fines, with smilar pool depth between years (T ables 18-20).
Pools and runsin the lower Reach 2 remained smilarly high in percent finesin 2006 and 2007.
However, in the lower Vaenciareach, the dready limited and poorly developed pool habitat, where
steelhead densities were the highest, was reduced even further from 33% in 2006 to 21% in 2007
(Table 5c¢).
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R-4. Trendsin Habitat Change in Corralitos, Shingle Mill and Browns Valley Creeks

Refer to Appendix A for maps of reach locations. No habitat typing data were collected for reaches of
the Corralitos sub-watershed in 1981 or 1994. Subsirate measurements were made at fish sampling
stesin 1981 and 1994 (Smith 1982; Alley 1995a) and in habitat typed reachesin 2006 and 2007.
Habitat qudity in the lower 2 of the 3 repeated reaches of Corralitos Creek in 2007 was Smilar
between 2006 and 2007, while the upper reach declined in qudity. Water depth in al 3 repeated
reaches declined in 2007 due to reduced streamflow, but the decline was more subgtantia in upper
Reach 9. Pool habitat increased 3-10% in all reaches and fastwater habitat, where most agquatic insects
live, was diminished compared to 2006 (T able 5¢). In the lower Reaches 3 and 8, escape cover
increased in both pools and step-runs, while it was only dightly improved in Reach 9 in pools.
Embeddedness lessened in pools and step-runs of Reaches 3 and 8 but only in Pools of Reach 9.
Percent finesin pools declined 9-10% in Reaches 3 and 8 but was similar in Reach 9 between years.

Habitat quaity in Shingle Mill Gulch declined in both studied reaches in 2007. This was dueto the
reduced streamflow that caused shalower pools and step-runs (Tables 18 and 20) and loss of step-
run habitat that could support juvenilesto increased shdlow riffles (T ables 5¢ and 19) that were mostly
unused. Streambed conditions improved in 2007 with less embeddedness and |ess percent finesin pools
and step-runs (Tables 18 and 20). Pool habitat increased in both reaches and overadl fastwater habitat
where mogt aquatic insects live was diminished (T able 5¢). Pool escape cover remained smilar in 2006
and 2007 (Table 18).

Overdl habitat qudity in the two studied reaches of Browns Valley Creek declined in 2007 compared
to 2006. This was due to reduced streamflow (T able 5b) that caused much shalower pools and step-
runs and dower water velocity (reduced insect drift rate) (Tables 18 and 20). Step-run habitat that
could have provided habitat to juveniles was logt to shalow riffle habitat (Table 5¢) that was poorly
used. However, streambed conditions improved in both reaches with reduced embeddedness and
percent finesin pools and step-runs. Escape cover in pools and step-runs aso increased in 2007. Pool
habitat increased in both reaches and fastwater habitat where most aquitic insects live was diminished
(Table 5c¢).
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Table 5a. Fall STREAMFLOW (cubic feet/ sec) Measured by Flowmeter at SAN LORENZO

Sampling Sites Before Fall Storms, 1995-2001 and 2003-2006.

Site # -
Location

1005

190906

1008

1000

2000

2001

2003

2004

2005

2006

1- SLK
Par adi se Pk

22. 9

25. 5

34.3

26. 2

21. 7

19.6

26.2

2-
SLR/ Ri ncon

24. 0

21.1

17. 2

3-SILR Corae

23. 3

20. 5

4- SLR/ Henr v
Cowel |

18. 7

32. 7

23. 3

21. 8

15. 5

24. 1

5-
SLK/ Bel ow
Zavant e

31.9

6- SLR/
Bel ow Fal |

14. 6

23.4

12. 8

11.6

10.6

14. 3

7- SLR/ Ben
Lonond

5.8

8_
SLK/ Bel ow
dear Ck

4.2

10.3

6.4

O-
SLK/ Bel ow
Boul der Ck

4.6

7.2

10-
SLK/ Bel ow
Ki nas Ck

11- SLK/
Teihl Rd

12a-
SLR/ Lower
Waterman G

13a-
Zavant e
bel ow Bean

7.8*

13b-
Zavant e
above Bean

2.8

14b- Bean
bel ow
Lockhart G

1.1

15- Fall

16- Newel |

0.51

17a-
Boul der

18a- Bear

19a- Lower
Ki nas

20a- Lower
Car boner a

0.33

0.36

21a- 2-
Branciforte

0. 80

*Streamflow in lower Zayante Creek done 3 weeks earlier than usual and before other locations.

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007

Santa Cruz County Fishery Report 2007




Table 5b. Fall/Late Summer STREAMFLOW (cubic feet/ sec) M easured by Santa Cruz County
Staff in 2006 and 2007 and Obtained from Stream Gages.

Valey Rd

L ocation 2006 2007
SLR at Sycamore Grove 34.8 14.6
SLR at Big Trees 26 11
SLR above Love Cr 13.14 5.42 After*
SLR below Boulder Cr 7.49 2.87 After
SLR @ Two Bar Cr 1.81 0.78
Zayante @ SLR 6.51 3.80
Zayante below Lompico Cr 121 0.96
Bean at Mt. Hermon 2.6 1.9
Bean Below Lockhart Gulch 1.37 0.72
Newell Cr @ Rancho Rio 1.18 1.16
Boulder Cr @ SLR 2.09 0.84
Bear Cr @ SLR 1.87 0.37
Soqud Cr at USGS Gage 7.1** 1.3**
Soguel Cr @ Bates Cr 5.73 -
W. Branch Soquel @ S.J. Olive 217 1.75 After
Springs (1.6 cfsin

2000)

W. Branch above Hester Creek 1.48 1.04
(Soquel Creek Water District (15 Sep) (15 Sep)
Weir/ Brook Kraeger -
preliminary)
E. Branch Soquel @ 152 Olive - 1.01 After
Springs Rd.
E. Branch below Amaya and 153 0.43
above Olive Springs Quarry (15 Sep) (15 Sep)
(Soquel Creek Water District
Weir/ Brook Kraeger-
preiminary)
Aptos Cr @ VaenciaCr 248 1.21 After
Corralitos Cr below Browns 15.94 (May) 0.49 (May)
Vadley Road Bridge
Corrditos Cr @ Rider Cr 3.35 2.50 After
Browns Cr @ 621 Browns 0.96 0.30 After

*  After 2 early October storms that increased baseflow.
** Egtimated from USGS Hydrographs.
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Table 5c. Habitat Proportionsin Habitat-Typed Reaches of the San L orenzo, Soquel, Aptos and

Corralitos Water sheds in 2006 and 2007.

Reach 2006 2007 2006 2007 2006 2007
Pool Habitat | Pool Habitat Riffle Habitat Riffle Habitat | Run/Stepn-run Run/ Step-run
Feet/ Percent | Feet/ Percent | Feet/ Percent Feet/ Per cent Habitat Habitat
[ # Habitats [ # Habitats [ # Habitats [ # Habitats Feet/ Percent Feet/ Percent
[# Habitats [#Habitats
Low. San Lorenzo
#1 1423/ 4% 1653/ 1% 657/ 1% 533/ 20% 1122/ 35% 527/ 19%
4 5 8 8 7 &
Low. San Lorenzo
#2 2371/ 68% 873/ 25% 232/ 7%
12 10 4
Low. San Lorenzo
#4 2728/ 64% 3347/ 82% 745/ 18% 480/ 12% 776/ 18% 269/ 7%
5 Z 8 8 7 3
Mid. San Lorenzo
#6 3172/ 67% 3456/ 75% 616/ 13% 592/ 13% 939/ 20% 569/ 12%
8 12 9 11 10 8
Mid. San Lorenzo
#8 3349/ 80% 3481/ 83% 421/ 10% 224/ 5% 437/ 10% 487/ 12%
11 16 7 8 4 8
Un. San Lorenzo
#11 2012/ 60% 2310/ 70% 490/ 15% 235/ 7% 836/ 25% 775/  23%
20 21 13 12 10 16
Zavante #13a
1704/ 61% 1669/ 61% 612/ 22% 546/ 20% 473/ 17% 523/ 19%
15 15 15 14 7 Z
Zavante #13c
2371/ 83% 292/ 10% 195/ 7%
23 14 Z
Zavante #13d
1404/ 55% 1857/ 71% 200/ 8% 120/ 5% 943/ 37% 651/ 25%
24 36 8 9 17 22
L ompico #13e
1474/ 50% 1667/ 62% 594/ 20% 432/ 16% 878/ 30% 600/ 22%
33 39 20 26 19 21
Bean #14b
1719/ 61% 529/ 19% 580/ 21%
25 19 11
Bean #14c
1833/ 71% 662/ 71% 477 19% 19 21% 265 10% 68/ 7%
27 30 22 26 5 5
Newell # 16
1421/ 59% 477 20% 52 21%
15 16 10
Boulder #17a
1433 55% 1369 52% 42 16% 40 15% 76 29% 873/ 33%
17 19 14 16 13 17
Boulder #17b
1350 66% 1345 63% 411 20% 28 13% 28 14% 514 24%
22 20 11 10 4 Z
Bear #18a
2128/ 64% 2395 70% 66 20% 30 9% 53 16% 709/ 21%
17 23 14 12 11 17
Branciforte#21a-1
2279 83% 31 12% 158/ 6%
21 19 10
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Reach 2006 2007 2006 2007 2006 2007
Pool Habitat Pool Habitat Riffle Habitat Riffle Habitat | Run/Sten-run Run/ Steo-run
Feet/ Percent | Feet/ Percent | Feet/ Percent Feet/ Per cent Habitat Habitat
| # Habitats [ # Habitats [ # Habitats [ # Habitats Feet/ Per cent Feet/ Per cent
[# Habitats [#Habitats
Branciforte#21a-2
1776/ 69% 1998/ 3% 347/ 13% 268/ 10% 465/ 18% 472/  17%
22 28 11 18 7 18
Soauel #1
3380/ 80% 445/  10% 411/ 10%
16 12 9
Soauel #3a
1419/ 56% 1618/ 64% 627/ 25% 409/ 16% 471/ 19% 499/ 20%
11 11 13 10 8 10
Soauel #7
1870/ 55% 2104/ 62% 773/ 23% 446/ 13% 729/ 22% 832/ 25%
15 20 17 14 12 11
Soauel #8
1514/ 63% 381/ 16% 495/  21%
11 9 5
E. Branch Soauel
#9a 1405/ 46% 1732/ 56% 815/ 26% 338/ 11% 858/ 28% 1018/ 33%
15 18 16 12 9 14
E. Branch Soauel
#12a 906/ 35% 1126/ 45% 285/ 11% 122/ 5% 1430/ 54% 1238/ 50%
16 25 13 9 13 18
W Branch Soauel
#13 1833/ 67% 371/  14% 517/ 19%
16 14 10
W. Branch Soauel
#14b 1876/ 62% 2218/ 71% 666/ 22% 313/ 10% 473/ 16% 604/ 19%
27 33 21 14 11 17
Antos#2
1627/ 59% 1911/ 70% 348/ 13% 443/ 16% 774/ 28% 379/ 14%
16 21 13 19 9 9
Aptos#3
1461/ 56% 1744/ 61% 586/ 23% 730/ 26% 548/ 21% 367/ 13%
20 23 14 22 12 12
Valencia #2
955/ 33% 608/ 21% 296/ 10% 759/ 26% 1634/ 57% 1508/ 52%
37 19 12 31 28 25
Valencia #3
1828/ 70% 1797/ 69% 317/ 12% 507/ 19% 454/ 18% 314/ 12%
43 43 22 32 10 11
Corralitos#0
1520/ 56% 241/ 9% 938/ 35%
22 11 13
Corralitos#3
1287/ 47% 1417/ 54% 1035/ 38% 477/ 18% 407/ 15% 709/ 27%
16 18 16 18 6 11
Corralitos#8
1275/ 43% 1479/ 51% 705/ 24% 322/ 11% 961/ 33% 1126/ 38%
20 26 19 14 13 16
Corralitos#9
839/ 32% 983/ 35% 170/ 6% 77/ 3% 1624/ 62% 1780/ 63%
25 27 8 4 21 23
Shinale Mill #1
543/ 26% 719/ 35% 138/ 7% 264/ 13% 1402/ 67% 1098/ 53%
24 39 4 15 21 27
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Reach 2006 2007 2006 2007 2006 2007
Pool Habitat Pool Habitat Riffle Habitat Riffle Habitat | Run/Sten-run Run/ Steo-run
Feet/ Percent | Feet/ Percent | Feet/ Percent Feet/ Per cent Habitat Habitat
[ # Habitats [ # Habitats [ # Habitats [ # Habitats Feet/ Percent Feet/ Per cent
[# Habitats [#Habitats
Shinale Mill #3
1373/ 52% 1591/ 61% 279/ 11% 686/ 26% 992/ 37% 338/ 13%
42 61 14 41 24 16
Browns Vallev #1
1194/ 44% 1321/ 51% 317/ 12% 513/ 20% 1198/ 44% 757/ 29%
26 30 10 20 14 16
Browns Vallev #2
1213/ 46% 1479/ 56% 92/ 3% 641/ 24% 1341/ 51% 530/ 20%
29 43 5 29 19 18
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Table 6. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SAN LORENZO

Reaches Since 2003.
Reach Pool Pool Pool | Pool Riffle | Riffle | Riffle | Riffle | Run/Sten | Run/Steo Run/Sten- | Run/Step
2003 | 2005 | 2006 | 2007 1 2003 2005 2006 2007 1 Run 2003 | Run 2005 Run 2006 1 Run 2007
1- 2.5/ 1.8/ 1.1 0.8/ 2.4/ 31 1.0/1.5
L. Main 4.4 3.0 15 12
2- 3.0/ 2.5/ 1.2/ 0.9/ 1.7/ 1.4/2.2
L. Main 5.2 41 20 14 24
(2000) (2000) (2000)
3-
L. Main
4- 2.6/ 1.9/ 0.9 0.7/ 1.6/2.2 1.4/2.1
L. Main 4.4 3.8 15 12
5-
L. Main
6- 1.9 1.9/ 2.2/ 1.7/ 0.6/ 0.9/ 0.8/ 0.6/ 1.2/19 1121 1.3/1.85 0.9/1.3
M. 35 34 43 34 0.9 14 13 1.0
Main
7- 18 2.0/ 0.6/ 0.7/ 0.9/14 11/14
M. 3.7 35 1.0 11
Main
8- 2.5/ 2.6/ 2.7/ 2.3/ 0.6/ 1.0/ 1.1 0.6/ 1.0/14 1.3/21 1.3/2.25 0.8/1.2
M. 5.2 5.8 55 43 1.0 15 1.6 1.0
Main
9- 1.7/ 19/ 0.6/ 0.7/ 0.8/1.2 1.0/14
M. 3.0 35 11 11
Main
10- 1.4/ 1.4/ 0.3/ 0.4/ 0.5/ 0.9 0.7/ 1.0
u. 29 2.8 0.5 0.7
Main
11- 1.1 1.1/ 1.0/ 0.4/ 0.5/ 0.2/ 05/1.0 0.6/1.1 0.4/ 0.6
u. 2.0 21 19 0.7 0.8 0.4
Main
12b- 1.3/ 0.3/ 0.5/0.8
u. 2.2 0.6
Main
Zavant 1.1/ 1.5/ 1.6/ 1.4/ 0.7/ 0.6/ 0.6/ 0.5/ 0.7/1.2 08/1.1 0.85/ 1.2 0.6/ 1.0
el133 21 25 2.6 2.2 11 09 09 038
Zavant 15/ 1.7/ 0.5/ 0.5/ 0.8/1.1 0.7/1.2
e13b 24 2.9 07 09
Zavant 1.2/ 1.35/ 1.2/ 0.4/ 0.5/ 0.2/ 0.5/1.0 0.7/ 1.0 0.5/ 0.9
e13c 2.2 2.4 2.2 07 08 05
Zavant 1.1 1.1 1.35/ 1.0/ 0.4/ 0.5/ 0.45/ 0.3/ 0.8/1.3 0.8/1.4 0.9/14 0.6/ 1.0
e13d 1.7 2.1 21 15 0.6 07 08 05
Lompic 1.1/ 0.8/ 0.3/ 0.15 0.45/ 0.8 0.35/ 0.65
013e 18 15 0.6 [04
Bean 0.8/ 1.0/ 0.4/ 0.4/ 0.6/ 1.2 0.7/11
14a 1.6 19 0.7 0.7
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Reach Pool Pool Pool | Pool Riffle | Riffle | Riffle | Riffle | Run/Steo | Run/Steo Run/Sten- | Run/Sten
2003 2005 | 2006 1 2007 2003 2005 2006 2007 Run 2003 1 Run 2005 Run 2006 Run 2007
Bean 0.9/ 1.0/ 1.1 0.3/ 0.3/ 0.2/ 0.6/ 0.9 0.6/ 0.8 0.4/ 0.8
14b 15 19 1.8 0.6 0.5 0.4
Bean 1.0/ 1.0/ 1.0/ 0.8/ 0.1 0.1/ 0.2/ 0.03 0.25/0.4 0.2/ 05 0.35/ 0.5 0.1/0.2
14c 1.7 17 1.8 15 0.3 0.3 0.3 /0.1
Newell 1.6/ 0.3/ 0.6/ 0.9
16 2.8 05
Boulde 1.8/ 2.0/ 1.7/ 0.5/ 0.6/ 0.4/ 0.7/1.2 09/ 14 0.6/ 1.0
[17a 2.9 3.1 2.7 09 1.0 07
Boulde 1.7/ 1.7/ 1.6/ 0.4/ 0.6/ 0.4/ 0.7/1.2 0.8/1.4 0.6/ 1.1
[ 17b 2.8 2.8 2.7 1.0 1.0 075
1.9/ 0.4/ 0.9/15
Boulde 2.9 0.8
. 17c
Bear 2.0/ 2.0/ 2.0/ 1.4/ 0.4/ 0.4/ 0.6/ 0.2/ 0.6/ 0.9 0.7/11 0.8/1.25 0.4/ 0.7
18a 34 34 335 2.4 07 07 09 04
Bear
18b
Brancif 1.2/ 0.15 0.3/
orte 2.2 /0.3 0.5
21a-1
Brancif 11 | 1.0/ 0.3/ 0.2/ 0.5/1.0 0.4/ 0.7
orte 19 1.7 05 0.4
21a-2
Brancif 1.1 0.4/ 0.3/0.6
orte 17 0.7
21b
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Table 7. Average PERCENT FINE SEDIMENT* IN SAN LORENZO Reaches River Since

2003.
Reach Pool Pool | Pool | Pool | Riffle | Riffle | Riffle | Riffle | Run/Sten- | Run/Sten- | Run/Steo | Run/Step
2003 2005 1 2006 | 2007 2003 2005 2006 2007 Run 2003 Run 2005 1| Rupn 2006 1 Run 2007
1 80 65 20 15 40 46
2 70 42 25 10 50 26
(2000) (2000) (2000)
3
4 75 46 20 13 50 42
)
6 70 70 75 61 25 20 25 17 35 40 38 18
Z 70 70 25 20 50 40
8 55 65 60 4] 25 20 20 Z 40 25 25 11
9 70 60 25 15 30 30
10 60 70 20 15 25 35
11 55 35 40 32 40 15 25 10 45 25 15 24
12b 50 35 3D 3D 40 10
Zavante 85 65 65 59 40 25 35 22 70 50 40 36
133
Zavante 65 65 30 30 45 30
13b
Zavante 50 45 45 25 10 9 30 20 27
13c
Zavante 40 40 50 38 25 25 15 13 25 25 40 21
13d
L ompico 50 49 20 15 30 24
13e
Bean 14a 80 70 40 25 70 35
Bean 14b 85 80 67 45 15 18 80 45 58
Bean 14c 70 60 65 42 25 ) 15 6 40 30 40 28
Newell 16 25 ) 20
Boulder 30 35 31 20 5 12 15 20 17
17a
Boulder 30 35 31 5 10 5 15 15 12
17b
Boulder 25 5 5
17¢c
Bear 18a 55 50 60 4] 15 15 15 Z 25 20 25 13
Bear 18b
Brancifor 65 7 30
fe2la-1
Brancifor 75 50 40 12 55 35
fe2la-2
Brancifor 55 15 65
fe21b

* Fine sediment was visually estimated as particles less than approximately 2 mm (0.08 inches).
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Table 8. Average EMBEDDEDNESS IN SAN LORENZO Reaches Since 2003.

Reach Pool | Pool | Pool | Pool | Riffle | Riffle | Riffle | Riffle | Run/Step- Run/Sten- Run/Sten- Run/Step
2003 ] 2005 | 2006 1 2007 2003 2005 2006 2007 Run 2003 Run 2005 Run 2006 -Run 2007
1 59 50 31 23 49 48
2 26 30* 13 30* 23
(2000) (2000)
3
4 64 43 37 19 47 37
B
6 52 49 56 45 27 31 31 18 38 46 41 34
Z 53 54 34 27 49 40
8 49 53 56 40 32 25 28 18 44 29 35 28
9 52 39 32 25 40 31
10 38 39 32 27 32 34
11 58 48 30 33 22 45 27 31
12b 58 27 45
Zavante 44 45 54 33 29 23 25 41 44 50 36
133
Zavante 44 46 36 25 43 39
13b
Zavante 48 48 36 29 25 19 33 38 31
13c
Zavante 41 47 51 55 35 48 37 30 33 43 42 39
13d
L omnico 55 52 42 16 46 37
13e
Bean 14a 46 45 32 21 49 37
Bean 14b 35 41 45 35 20 22 41 29 36
Bean 14c 49 50 62 39 19 27 36 8 43 46 52 25
Newell 16 36 12 33
Boulder 34 48 37 24 29 18 30 33 27
17a
Boulder 36 43 33 14 24 22 29 34 33
17b
Boulder 31 18 13
17¢c
Bear 18a 48 42 54 33 28 22 35 28 47 30 41 36
Bear 18b
Brancifort 60 31 55
e
21a-1
Brancifort 68 62 41 30 59 36
e2la-2
Brancifort 41 28 3R?
e21b

* Was from sampling sites and not reaches.
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Table 9. Reach-wide ESCAPE COVER Index (Habitat Typing Method*) in RIFFLE HABITAT

in MAINSTEM Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach 1998 1999 2000 2003 2005 2006 2007
1 0.187 0.244 0.084 - - 0.270 0.257
2 - 0.503 0.260 - - 0.228
3 0.250 0.216 0.257 - -

4 0.125 0.078 0.109 - - 0.183 0.354
5 0.032 0.001 0.222 - -

6 0.099 0.093 0.042 0.027 0.152 0.101 0.072
7 0.148 0.146 0.050 0.130 0.187

8 0.335 0.173 0.124 0.080 0.320 0.241 0.123
9 0.038 0.080 0.043 0.066 0.161

10 0.011 0.039 0.012 0.018 0.040

11 0.025 0.020 0.017 - 0.056 0.014 0.005
12 0.086 0.022 0.036 - 0.044

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channdl length as riffle

habitat.
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Table 10. Reach-wide ESCAPE COVER Index (Habitat Typing Method*) in RUN HABITAT in
MAINSTEM Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach 1998 1999 2000 2003 2005 2006 2007
1 0.273 0.130 0.064 - - 0.131 0.120
2 0.228 0.136 0.100 - - 0.282
3 0.186 0.113 0.144 - -

4 0.234 0.159 0.091 - - 0.125 0.204

5 0.071 0.249 0.261 - -

6 0.145 0.107 0.044 0.068 0.098 0.101 0.049

7 0.038 0.030 0.023 0.165 0.074

8 0.129 0.152 0.131 0.154 0.164 0.103 0.168

9 0.138 0.051 0.036 0.046 0.098

10 0.072 0.041 0.081 0.062 0.057

11 0.026 0.016 0.022 - 0.021 0.0084 | 0.0068
12 0.031 0.069 0.126 - 0.048

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as run

habitat.
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Table 11. ESCAPE COVER Index (Habitat Typing Method*) in Pool Habitat in MAINSTEM
Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach Pools2003 | Pools2005 | Pools2006 | Pools 2007
1 - - 0.271 0.186
2 - - 0.076
3 - -

4 - - 0.203 0.275
5 - -

6 0.077 0.077 0.044 0.083
7 0.134 0.105

8 0.026 0.027 0.039 0.057
9 0.037 0.070

10 0.054 0.051

11 0.054 (2000) 0.059 0.031 0.034
12 - 0.178

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as
pool habitat.
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Table 12. ESCAPE COVER Index (Habitat Typing Method*) for POOL HABITAT in
TRIBUTARY Reaches of the SAN LORENZO.

Reach 1998 1999 2000 2003 2005 2006 2007

Zayante 13a 0.320 0.069 0.056 0.169 0.081 0.074 | 0.071

Zavante 13b 0.150 0.093 0.072 0.130 0.087

Zavante 13c 0.114 0.110 0.095 0.110 0.109 0.102

Zavante 13d 0.145 0.191 0.132 0.237 0.269 0126 | 0.117

L ompico 13e 0.089 0.082

Bean 14a 0.248 0.143 0.186 0.124 0.155

Bean 14b 0.378 0.280 0.205 0.288 0.212 0.231
Bean 14c 0.259 0.093 0.100 0.142 0.141 0.131 0.142
Newell 16 0.285 0.325 0.120
Boulder 17a 0.131 0.051 0.061 - 0.108 0.064 0.076
Boulder 17b 0.129 0.141 0.164 - 0.232 0.100 0.140
Boulder 17c 0.250 0.072 0.057 - 0.143
Bear 18a 0.069 - 0.103 0.119 0.114 0.074 0.088
Branciforte 0.140
21a-1
Branciforte 0.121 0.134
21a-2
Branciforte 0.147 0.083 0.102 - 0.189
21b
* Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as pool
habitat.
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Table 13. ESCAPE COVER Index (Habitat Typing Method*) for RUN/STEP-RUN HABITAT
in TRIBUTARY Reaches of the SAN LORENZO.

Reach 1998 1999 2000 2003 2005 2006 2007

Zayante 13a 0.127 0.059 0.059 0.065 0.031 0.038 | 0.027

Zavante 13b 0.060 0.127 0.087 0.152 0.103

Zavante 13c 0.116 0.095 0.070 0.016 0.070 0.051
Zayante 13d 0.050 0.098 0.143 0.223 0.297 0.071 | 0.101
Lompico 13e 0.001 | 0.042

Bean 14a 0.060 0.058 0.092 0.051 0.086

Bean 14b 0.045 0.048 0.041 0.107 0.050 0.138
Bean 14c - 0.018 0.023 0.015 0.012 0.009 0.0
Newell 16 0.072 0.129 0.020
Boulder 17a 0.188 0.093 0.170 - 0.135 0.169 0.138
Boulder 17b 0.116 0.156 0.137 - 0.194 0.102 0.114
Boulder 17c 0.019 0.122 0.107 - 0.114
Bear 18a 0.073 - 0.177 0.063 0.088 0.063 0.027
Branciforte 0.087
2la-1
Branciforte 0.028 | 0.045
21a-2
Branciforte 0.138 0.014 0.087 - 0.133
21b
* Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as run
habitat.
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Table 14. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SQOUEL CREEK

Reaches Since 2003 with Pool Depths Since 2000.

Reach | Pool | Pool | Pool Pool Pool | Riffle Riffle | Riffle | Riffl | Run/St | Run/Steo | Run/Sten | Run/Sten
2000 | 2003 | 2005 2006 2007 | 2003 2005 2006 e eoRun | Run 2005 | Run 2006 | Run 2007
2007 2003
1 1.3/ 1.4/ 11/ 1.2/ -/0.5 -/0.7 0.3/ -10.7 -/0.8 0.4/
25 2.7 2.8 2.7 04 05
2 1.0/ 1.0 1.0 -/ 0.5 -/ 0.6 -/ 0.7 -/1.1
19 16 17
3 13/ | 135 | 13/ | 1425 | 14/ -/ 0.5 -/ 0.7 0.5/ 0.3/ -/ 1.0 0.7/ 1.0 0.4/ 0.6
24 25 2.3 partial* 2.3 0.8 0.5 partial partial
partia partial
|~k
4 13/ 12/ 1y -/ 0.6 -/ 0.8 -/0.7 -/ 0.9
2.3 2.6 2.6
5 1.3/ 1.2/ 12/ -/ 0.5 -/ 0.7 -/0.8 -/ 0.9
2.2 2.2 2.3
6 13/ | 145 | 1.25 -/ 0.6 -/0.7 -/0.8 -/ 0.9
24 25 2.2
7 1.4/ 1.6/ 12/ | 1.3/23 | 12 -/ 0.7 -/ 0.8 0.5/ 0.3/ -/ 0.9 -/ 0.9 0.8/1.2 0.3/ 0.6
24 29 22 partial 21 0.8 0.6 partial partial
partia partial | partia
| |
8 15/ 1.6/ 1.4/ 145/ | -/0.6 -/ 0.8 0.4/ -/ 0.9 -/ 0.9 0.5/ 0.9
2.7 29 2.7 29 0.6 partial
partia partia
| |
9 1.4/ 13/ | 15/25 | 1.25 -/ 0.6 0.4/ 0.2/ -/ 0.9 0.6/ 1.0 0.4/ 0.6
2.3 21 2.2 06 04
10 15/
24
11 19
33
12a 1Y 11/ 1.3/ 0.8/ -/ 0.6 0.45/ 0.1 -/11 0.7/1.2 0.3/ 0.7
16 17 2.05 14 08 02 (S.run)
12b 1.3/ 1Y -/ 05 -/ 1.0
2.0 1.6 (SRun)
13 1.3/ 1.1/ 0.3/ 0.5/
27 2.2 0.5 0.8
parti parti partial
al al
14a 1.3/ 10 | 14/24 -/ 05 0.5/ -/ 0.7 0.6/ 1.0
24 18 08
14b 15/ 16/29 | 14/ 0.4/ 0.2/ 0.7/1.0 0.5/0.8
2.6 24 0.6 04
2002
14c 14/
24
2002

*Partial, ¥2>-mile segments habitat typed in 2006-2007. Previoudly, the entire reach was habitat typed.
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Table 15. Average PERCENT FINE SEDIMENT in Habitat-typed Reachesin SOQUEL
CREEK Since 2003 with Pool Sediment Since 2000.

Reach | Pool Pool Pool | Pool Pool | Riffl | Riffl | Riffl | Riffl | Run/Ste | Run/Ste | Run/Ste | Run/Ste
2000 2003 | 2005 | 2006 | 2007 e e e e p-Run D-Run D- D-
2003 | 2005 | 2006 | 2007 2003 2005 Run Run
2006 2007
1 81 73 84 59 21 25 18 45 36 29
2 71 69 80 20 24 47 34
3 7 70 75 62 55 25 17 14 17 34 43 29 29
parti | parti parti | parti partial partial
a a* a a
4 69 72 61 21 29
5 72 66 69 21 27
6 68 59 63 14 26
7 80 66 69 69 52 17 21 20 35 33 25
parti | parti parti | parti partial
al al a a
8 70 59 64 46 16 14 24 25
parti parti partial
al al
9 65 56 62 47 13 17 12 13 25 30 24
10 63
11 56
12a 48 33 40 29 9 12 6 15 21 20
(Srun) (S.run) (Srun)
12b 49 36 5 18
13 73 64 26 29
parti parti partial
al al
14a 71 55 66 15 14 31 28
(run) (run)
14b 51 40 15 9 35 26
(run) (run)
14c

*Partia, ¥2-mile segments habitat typed in 2006-2007. Previoudy, the entire reach was habitat typed.
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Table 16. Average EMBEDDEDNESS in Pool and Fastwater (Riffle and Run) Habitat of
SOQUEL CREEK Reaches Since 2003 with Pool Embeddedness Since 2000.

Reach Pool Pool Pool Pool Pool Riff | Riffl Riffl Riffl Run/St | Run/St | Run/Sten- | Run/Sten-
2000 | 2003 | 2005 | 2006 | 2007 le e e e en-Run | en-Run Run Run 2007
200 | 2005 | 2006 | 2007 2003 2005 2006
3
1 47 55 57 48 33 25 22 55 35 29
2 55 60 56 39 34 69 46
3 57 59 58 55 40 30 27 27 17 46 42 46 28
partia | parti partia | parti partial partial
|* al | al
4 55 58 61 40 31 54 48
5 51 52 55 36 27 48 42
6 52 50 53 31 28 43 40
7 49 53 53 56 42 33 30 25 25 43 43 39 35
partia | parti partia | partia partial partial
| al | |
8 53 49 60 44 38 29 25 46 45 35
partia partia partial
| |
9 56 59 54 47 34 26 18 45 50 37
partial
10 51
11 54
12a 55 53 53 55 29 30 41 37 38 47
(Srun) (S.run)
12b 51 59 30 47
13 55 50 26 39
partia partia partial
| |
14a 50 58 57 47 18 59(run) 34(run)
14b 55 57 47 33 32 17 47(run) 46(run) 25
2002 200 2002
2
14c 61 30 45
2002 200 2002
2

*Partial, ¥2-mile segments habitat typed in 2006—-2007. Previoudly, the entire reach was habitat typed.
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Table 17. ESCAPE COVER Index (Habitat Typing Method*) in Pool Habitat in SOQUEL
CREEK, Based on Habitat Typed Segments.

Reach Pool Pool Pool Pool Pool
2000 2003 2005 2006 2007
1 0.091 0.103 0.107 0.147
2 0.086 0.055 0.106
3 0.085 0.092 0.141 0.178 0.177
partial** partial
4 0.041 0.071 0.086
5 0.061 0.023 0.075
6 0.082 0.102 0.099
7 0.089 0.101 0.129 0.141 0.164
partial
8 0.047 0.036 0.060 0.070
partial
9 0.146 0.101 0.086 0.117
10 0.100
11 0.068
12a 0.113 0.222 0.175 0.121
12b 0.129 0.158
13 0.077 0.081
partial
14a 0.064 0.048
14b 0.051 0.058 0.076
(2002)
14c 0.068
(2002)

* Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
** Partial, ¥>mile segments habitat typed in 2006-2007. Previoudly, the entire reach was habitat typed.
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Table 18. Average POOL HABITAT CONDITIONS and Escape Cover Indicesfor Reachesin

APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeksin

2006 and 2007 (and at Sampling Sites only in Aptos/ Valenciain 1981 and in Corralitos/ Browns
in 1981 and 1994).

Sanpl e Mean Dept h/ Escapne Cover* Enbeddedness Per cent
Site Maxi mum Dept h Fi nes
2006 2007 2006 2007 198 1994 | 2006 | 2007 | 1981 | 1994 | 200 2007
Aotos #3- in 1.4/ 1.1/ 1 75 6
Countv Park 3.0 2.3 0.123 | 0.133 82 49 76
35 85
Aot os #4- Above | 1.3/ 1.2/ 0.059 | 0.102 35 80 59 65 78 62
St eel Bridae 2.4 2.2
Xi na (N sene
Mar ks)
Val enci a #2- 0.7/ 0. 8/ 0.115 | 0. 148 35 88 70 85 93 98
Bel ow Val enci a 1.2 1.4
Road Xi na
Val enci a #3- 1.0/ 0.9/ 0.119 | 0.154 55 82 56 70 83 78
Above Val enci a 1.7 1.6
Road X na
Corralitos 1. 25/ 0.106 65 40 35 45 40 37
#0- Bel ow _Dam 1.95
Corralitos #3- 1.5/ 1.3/ 0.138 | 0.191 60 45 52 41 45 35 47 38
Above Col i nas 2.6 2.3
Drive
Corralitos #8- 1.3/ 1.1/ 0.061 | 0.084 54 50 54 42 35 20 45 35
Bel ow Eur eka 2.2 1.9
Qil ch
Corralitos #9- 1.2/ 1.0/ 0.160 | 0.185 56 60 47 37 35 15 33 30
Above Eureka 1.8 1.6
Qilch
Shinale M| Id 1.15/ 0. 8/ 0.180 | 0.198 42 45 71 58 23 8 49 33
#1- Bel ow 2" 1.8 1.3
Road Xi na
Shinale M IGI 1.15/ 0.9/ 0.190 | 0.196 60 71 62 55 38
#3- Above 3' 1.8 1.4
Road Xi na
Browns Val | ev 1.4/ 1.1/ 0.051 | 0.127 58 37 71 60 38 47 61 40
#1- Bel ow Dam 2.4 1.8
Browns Val | ev 1. 45/ 1.0/ 0.120 | 0.161 73 47 69 59 47 37 53 36
#2- Above Dam 2.35 1.7

* Habitat typing method = total feet of linear pool cover divided by total habitat typed channd length as

pool habitat.
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Table 19. Average RIFFLE HABITAT CONDITIONS for Reachesin APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeksin 2006 and 2007 (and at
Sampling Sites only in Aptos/Valenciain 1981 and Corralitos/Brownsin 1981 and 1994).

Sampl e Mean Dept h/ Escapne Cover* Enbeddedness Per cent
Site Maxi mum Fi nes
Dept h
2006 | 2007 | 2006 2007 11981 | 1994 | 2006 | 2007 1981 1994 | 2006 | 2007
Aotos #3- | 0.4/ |0.3/ 68
in Countv 0.7 0.6 | 0.007]0.061 50 48 21 riffle 26 14
Par k & run
Apnt 0s #4- 0.5/ 0.3/ 10.004]0.026 40 47 34 30 25 16
Above 0.8 |0.65 riffle
St eel & run
Bri dae
Xi na
(N sene
Mar ks)
Val enci a 0.3/ 0.2/ | 0.003]0.022 15 54 29 48 50 36
#2- Bel ow 0.4 0.4 riffle
Val enci a & run
Road X ng
Val enci a 0.3/ 0.2/ 10.004]0.010 30 56 15 30 33 17
#3- Above 0.5 0.4 riffle
Val enci a & run
Road X na
Corralitos 0. 3/ 0.033 60 30 17 20 20 10
#0- Bel ow 0.5
Dam
Corralitos | 0.5/ 0.4/ 1 0.028 | 0.080 53 30 26 12 35 10 18 7
#3- Above 0.9 0.6
Col i nas
Dr
Corralitos | 0.4/ 0.3/ 10.021]0.034 50 50 28 22 25 5 14 12
#8- Bel ow 0.7 0.5
Eur eka
Qil ch
Corralitos | 0.5/ 0.3/ 10.041 0.0 60 30 33 23 35 7 7 8
#9- Above 0.8 0.5
Eur eka
Qil ch
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Shi nal e 0.25/ | 0.1/ | 0.022]0.029 45 40 19 30 10 0 31
MIT #1- 0.5 0.3
Bel ow 2"
Road Xi na
Shi nal e 0.2/ 0.1/ ] 0.020 0 20 25 30 5
M1 #3- 0.3 0.2
Above 3'¢
Road Xi ng
Br owns 0. 4/ 0.2/ 0 0.017 60 45 36 36 20 10 15
Val | ev #1- 0.7 0.4
Bel ow Dam
Br owns 0.3/ 0.2/ 0 0. 005 35 40 33 15
Val | ev #2- 0.6 0.4
Above Dam

* Habitat typing method = totd feet of linear riffle cover divided by tota habitat typed channd
length asriffle habitat.
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Table 20. Average RUN or STEP-RUN (Most Common Used) HABITAT CONDITIONS for
Reachesin APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY
Creeksin 2006 (and at Sampling Sites only in Aptos/Valenciain 1981 and Corralitos/Brownsin
1981 and 1994).

Saml e Mean Dept h/ Escapne Cover* Enbeddedness Per cent
Site Maxi mum Dept b Eines

2006 2007 2006 2007 1981 | 1994 | 2006 | 2007 1981 1994 | 2006 | 2007
Apt 0s #3-
in County 0.75/ | 0.4/ 0.030 | 0.023] 40 66 32 68 53 52
Par k 1.4 0.8 riffle

run run & run
Apt 0s #4-
Above 0.7/ 0.55/ | 0.014 | 0. 007 61 44 30 39 25
St eel 1.0 0.95 riffle
Bri dae run run & run
Xi ng
(Ni sene
Mar ks)
Val enci a 0.3/ 0.3/ 0.018 | 0. 025 77 - 48 90 98
#2- Below | 0.6 0.6 riffle
Val enci a run run & run
Road Xi ng
Val enci a 0. 4/ 0. 4/ 0.008 | 0.031 59 29 30 48 33
#3- Above 0.7 0.6 riffle
Val enci a run run & run
Road Xi ng
Corralitos 0. 45/ 0. 035 25 25
#0- Bel ow 0.8
Dam bot h
Corralitos | 0.75/ | 0.6/ 0.017 | 0.052 | 60 40 43 16 90 60 25 19
#3- Above 1.1 0.9
Col i nas run run
Dr .
Corralitos | 0.6/ 0. 4/ 0.010 | 0.046 | 60 50 48 27 49 5 21 16
#8- Bel ow | 0.95 0.9
Eur eka step- | step-
Gul ch run run
Corralitos | 0.8/ 0.5/ 0.063 | 0. 055 34 40 16 18
#9- Above 1.3 1.0
Eur eka step- | step-
Gul ch run run
Shi nal e 0.6/ 0. 4/ 0.013 | 0.034 ] 45 30 48 35 18 5 19 5
M1 #1- 1.2 0.8
Bel ow 2" step- | step-
Road Xi ng run run
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Shi nal e 0. 4/ 0.3/ 0.023 | 0. 060 45 38 18 14
MII #3- 0.8 0.6
Above 3'¢ step- | step-
Road Xi ng run run
Br owns 0. 6/ 0.4/ 0.015]0.038 170 35 58 42 35 10 36 15
Valley #1- |1.05 |0.6
Bel ow Dam | step- | run
run
Br owns 0. 6/ 0. 4/ 0.015 | 0. 066 58 39 32 19
Val l ey #2- |1.05 ]0.65
Above Dam | step- | run
run

* Habitat typing method =total feet of linear run and step-run cover divided by total habitat typed
channel length as run and step-run habitat.
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STEELHEAD DENSITY COMPARISONS

R-5. Comparison of 2007 Steelhead Densitiesin the San Lorenzo Drainage with Those Since
1997

Juvenile dengdities a 5 of the 6 mainstem dtes sampled in 2007 were 36-89 percent below average for
total densty (Site 6 that was above average), and the pattern was smilar for YOY juveniles (Tables 21
and 22; Figures 1 and 2). All figures presented within the text may be found in color in the
FIGURES section (page 221) after the REFERENCES AND COMMUNICATIONS. Yealing
and Size Class I1/111 densties were dl below average (smolt-szed juveniles 43-92% below average)
(Tables 23 and 25; Figure 3). Though below average, tota dendtiesand YOY densties were grester
in 2007 than 2006 at 4 of 5 Stes. Yearling densties were smilarly low in both years and greater in 2007
a 2 of 5 gtes. Size Class I1/111 dengities were greater at only 1 of 5 stesin 2007 and generdly less than
2 fig/ 100 ft. Maingtem Sites were mostly rated as very poor based on smolt densities, but ranged as
high asfar a Site 2 (Table 41).

At the 10 tributary sStes with multiple-year density measurements in 2007, the totd juvenile density was
above average a 3 of 10 dtes, and YOY densty was above average at 4 of 10 Sites (T ables 26 and
27; Figures 1 and 2). Lompico Zayante and lower Boulder creek sites had the highest total and YOY
dengties (Lompico highest in the watershed), followed by intermediate densities in upper Boulder, Bear
and the uppermost sampled Branciforte creek tes. There were unusualy low denstiesin Bean and the
lowermost Branciforte creek sites. Y earling dengitiesin 2007 were above average at 4 of 10 Stes and
greater than in 2006 at 9 of 9 sites (Table 28). Sze Class 11/l densities were above average at only 1
of 10 stes (Table 29; Figure 3). 4 of 10 Size Class 11/111 densities in 2007 were less than haf the
average dengty for those sites. The upper Zayante Site was near average, and the Lompico Site was
above average. Half the tributaries Sites were rated between very poor and below average based on
smolt densities, with 4 fair and 1 good rating (upper Zayante 13d) (Table 41).

No juvenile coho samon were captured in 2007 during our sampling or snorkdling at Sitesin the San
Lorenzo system, as was the case in 2006. Thiswas in contrast to 2005 when 4 juvenile coho were
electrofished in Bean Creek and 5 were observed during NOAA Fisheries snorkel surveysin Bean
Creek.
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2007 Compared to the

9-Year Average Density. (7th year for Mainstem (1), 6th year for Mainstem (2a), 2nd year for

Lompico (13e) and 1st Year for Branciforte (21a-1)).
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Figure 2. Juvenile Steelhead Site Densities for Young-of-the-Year in the San Lorenzo River in 2007
Compared to the 9-Year Average. (7the year for Mainstem (1), 6th year for Mainstem (2a),

2nd year for Lompico (13e) and 1st Year for Branciforte (21a-1).

105

ieedid i o 2007 Density
feeiefesieetienl f === Average Density |-

80 _......?......j‘......?......f.......f.......f.......f..... ' R N

704

50 i A

YOQOY Juvenile Density (fish/ 100 ft)

20 — ......:.......:..... ..... .:. .....:......

T LRRE 2 AT W
5 R

65 — ......g.......g.......g.......g.......g.......g.......: .....E. ..... : : : : A : :
60 — ......E.......E.......E.......E.......E.......E...... ........E ......E......; - ....E. ....;...... ......;... R LR
55 g N g Mg TR iuy - A QR DU . A Y Y 4 T,

o LRRRETI CURRELLESAERTEP) VLS IPETPRTTRTE [EPPTP PETETECEPRPERIPERETESEPRY, [ SREPETEPE FRTTERPRRTEPRTERR IR PECEIRY (PP PRRPD

Main 1 7]

Main 2a —
Main4—"'*;"'
Main 6 _
Maing —-- £

Main 11 —f-- 4+t

Zay13a =f---d---eheeciiesiies

ay 13c

N N
Sample Site

ay13d —f - loohobe i

Lom 13e — --
Bean 14b —
Bean 14c
Boul 17a —
Boul 17b —
Bear 18a —
Bran 21a-1 =}~
Bran 21a-2 —

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007

84

Santa Cruz County Fishery Report 2007




Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Il in the San Lorenzo River in 2007
Compared to the 9-Year Average. (7th year for Mainstem (1), 6th year for Mainstem (2a), 2nd Year
for Lompico (13e) and 1st Year for Branciforte (21a-1).
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Table 21. Density of Juvenile Steelhead for ALL SIZESat MAINSTEM SAN LORENZO River
Monitoring Sitesin 1997-2001 and 2003-2007.

Sg_rr’:)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 Ava

| [ ©
Oa 54
0b 4,3 52 4.8
1 34. 2* 26.9 17.6 3.4 7.6 1.2 1.9 13.3
23 74. 9 21.4 4.6 3.9 13.5 14.8 | 22. 2
20 24. 8 15.4 20.1
3 83.9 73.5 29.0 33.0 36.0 51.1
4 86. 9 37. 8 39.6 12. 0 33.1 16.6 [ 21.3] 35 3
) 133. 8 46, 2 4.5 23. 6 52. 0
6 45. 4 46. 0 14. 1 4.0 10.9 4.7 8.7 6.7 4.5 24.0 1 16.9
L 149, 3 21. 7 11.8 7.6 15.5 29.4 38.9 11. 0 35. 7
8 158.6 | 140.1 48, 2 11.2 21.4 32.3 21. 6 20. 3 13. 7 5.5 | 47. 3
9 126. 8 /7.3 27. 6 12. 0 29. 6 17. 4 10.9 17. 1 39.8
10 69.1 17.9 10.9 18. 4 19.7 51.9 44, 6 21. 9 31. 8
11 73.0 10.9 33.4 28. 7 25.1 57.2 45. 7 32.3 3.0 21.31 33.1
123 56. 8 30. 8 21. 1 39.9 49. 8 39. 7
12b 32.2 25. 9 43. 5 30. 4 51.9 48, 4 98. 2 47.2

* Density in number of fish per 100 feet of stream.
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Table 22. Density of Juvenile Steelhead for the YOUNG-OF-THE-YEAR Age Class at
MAINSTEM SAN LORENZO River Monitoring Sitesin 1997-2001 and 2003-2007.

Sg_nPl e 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 Ava

jte
Oa 2.2
0ob 3.3 2.3 2.8
1 32, 3* 25.6 12. 6 1.8 6.8 1.2 1.6 11. 7
22 66. 3 19.2 3.2 2.7 11. 0 13,71 19.4
20 21.2 12.1 16. 7
3 84.3 68. 2 24. 7 29. 4 29.6 47, 2
4 86. 2 32.9 34, 2 10.5 30.5 13.9 [20.7 ] 34 7
D 132. 4 38.5 3.5 22.8 49, 3
6 42. 0 44 4 13. 2 3.3 10. 6 4.4 8.5 59 4,2 23.41 16.0
7 143. 5 19. 8 5.7 3.6 12.0 29. 7 38.0 11. 2 32.9
8 152.0 135. 3 44, 2 10.9 21.0 30.5 20.9 18. 7 11.6 5.5 49,5
9 119.9 69.7 23.4 11.0 28.9 17.6 10. 0 15. 4 37.0
10 65. 8 11. 7 6.5 13. 4 15. 9 45. 1 40. 5 18.4 27.2
11 64, 2 6.8 27.6 16. 4 21.8 49. 8 34,5 29.6 1.5 20.8 | 27.3
12a 50.9 27.9 5.4 34.4 37.3 31.2
12b 24,2 14. 3 37.9 15.8 44 4 39.3 89.1 37.9

*Density in Number of Juveniles per 100 feet of Stream Reach
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Table 23. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM SAN

LORENZO River Monitoring Sitesin 1997-2001 and 2003-2007.

Sg_n‘;)le 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | Ava
| [ ©

Oa 2.2

0b 1.0 2.9 2.0
1 1. 6* 1.4 2.9 1.9 0.5 0 0.3 1.2
23 7.9 1.5 0.9 1.2 1.5 0.9 2.3
20 2.4 2.0 2.2
3 52 5.3 3.9 4.4 6.6 51
4 7.6 4.7 2.2 1.2 0.5 2.4 0.2 2.7
) 2.9 5.4 1.0 0.8 2.5
6 4.6 2.2 0.8 0.7 0.5 0.3 0.2 0.8 0.3 0.7 1.2
i 6.0 2.5 6.3 4.8 3.6 0.4 0.3 3.0 3.0
el 5.4 4.2 4,1 0.3 0.4 2.0 2.6 2.4 1.6 0 2.3
9 4.3 8.1 2.5 1.0 0.6 0.8 1.9 2.5 2.5
10 3.3 6.4 4.6 5.5 4.1 6.8 2.7 4.7 4.7
11 8.8 3.9 6.5 11.2 4.7 7.4 3.0 7.1 1.5 0.6 55
12a 5.9 3.2 15. 7 55 12.9 8.6
12b 6.8 12. 6 55 14. 3 7.5 9.1 9.3 9.3

*Dendity in Number of Juveniles per 100 feet of Stream Reach
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Table 24. Density of Juvenile Steelhead for SIZE CLASS| (<75 mm SL) at MAINSTEM SAN
LORENZO River Monitoring Sitesin 1997-2001 and 2003-2007.

S%n‘tnl e 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 Ava
jte
Oa 0
0ob 0 0 0
1 3. 3* 0.2 2.2 0 0.7 0 0.3 1.0
23 7.9 1.3 0.4 0.2 2.5 3.7 2.7
2b 1.2 6.7 4.0
3 47. 7 9.4 3.7 5.9 18. 1 17.0
4 63.0 8.6 6.8 3.1 17.6 0.5 15.4 1] 16.4
S 19.1 5.2 0 8.1 8.1
6 35.1 20.5 11.2 1.8 8.4 4.1 8.3 4.7 2.2 22.8 1 11.9
7 126. 7 11. 7 2.9 1.5 8.6 23.6 35.0 4.9 26.9
8 138. 6 118. 7 37.4 8.0 20.5 27.9 19.9 13.2 7.9 4.8 39.7
9 102. 2 57.5 18. 5 6.2 28. 4 15. 4 9.6 12. 2 31.3
10 65.8 9.6 4.4 10. 1 12. 2 45. 1 39.8 17.6 25.6
11 64. 2 4.1 26.9 15. 6 18. 7 49,8 34. 5 19.3 0 20.8 | 25.4
12a 50.9 26,2 5.4 34.4 40. 3 31.4
12b 19.5 4.1 37.0 17. 4 44, 4 39.3 87.6 35. 6

* Dengty in number of fish per 100 feet of stream.
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Table 25. Density of Juvenile Steelhead for SIZE CLASSII/ 111 (=>75mm SL) at MAINSTEM
SAN LORENZO River Monitoring Sitesin 1997-2001 and 2003-2007.

S%n‘tnle 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 Ava
| [

Oa 5.4

0b 4.3 5.2 4.8
1 30, 9* 26. 7 15. 4 3.4 6.9 1.2 1.6 12. 3
23 67.0 20.1 4, 2 3.7 11.0 11.1 1 19.5
20 23. 6 8.7 16. 2
3 36. 2 64. 1 25. 3 27.1 17.9 34.1
4 23. 8 29.2 32.8 8.9 15.5 16. 2 6.0 18.9
S 114. 7 41. 0 4.5 15.5 43. 9
6 10. 3 25. 5 2.9 2.2 2.5 0.6 0.4 2.0 2.3 1.2 5.0
7 22. 6 10.0 8.9 6.1 6.9 5.8 3.9 6.1 8.8
8 20.0 21. 4 10. 8 3.2 0.9 4.4 1.7 7.1 5.8 0.7 7.6
9 24. 6 19.8 9.1 5.8 1.2 2.0 1.3 4.9 8.6
10 3.3 8.3 6.5 8.3 7.5 6.8 4.8 4. 3 6.2
11 8.8 6.8 6.5 13.1 6.4 7.4 11.2 13. 0 3.0 0.6 1.7
123 5.9 4.6 15. 7 5.5 9.5 8.2
12D 12. 7 21.8 6.5 13.0 7.5 9.1 10. 6 11.6

* Dengty in number of fish per 100 feet of stream.
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Table 26. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY
Monitoring Sitesin 1997-2001 and 2003-2007.

Sgn‘tnl e 1997 1998 1999 | 2000 | 2001 2003 2004 2005 2006 | 2007 Ava

jte

Zavante 13a 83.01104.01]46.6 | 54.8 68. 3 69.9 53.6 [ 17,0 | 66,9 62. 7

Zavante 13b | 74. 9* 50.7 | 74.9 | 24.9 70.0 65.1 53.3 56.5

38.0

Zavante 13c 69.0 1 61.9 1258 140.0] 123.6 | 63.4 78.2 118 0| 94. 4 63.8

Zavante 13d 82.2 110501575 184,11 243. 8| 145, 3| 99.7 69.8 | 80.5 | 107.5

Lonpico 13e 26,2 1108.3 | 67.3
Bean 143 44,2 | 45,9 17.0 1 38.0 50.9 31.9 54. 0 45. 4
Bean 14b 73.01115. 61 92,1 [48 3 [ 65.5 | 146.4 | 78.5 103.5 (13 1 8.9 74.5
Bean 14c 78.2 22.7 1875 1] 36.8 41. 3 99. 6 87.4 66. 0 18. 2 59.7
Fall 15 84.5| 82.7 85.0 | 55.0 | 59.8 73.4
Newel| 16 94,9 76.3 40,5 128.8 | 40. 3 26.0 51.1

Boulder 17a 1134, 2 | 149.2 | 68.5 [ 320 | 61.1 60. 0 38. 6 40,1 [ 30.7 | 62. 7 67. 7

Boulder 17b J 100.7 | 74.9 49,5 143, 0 [51.81] 98. 6 54 .2 70. 2 57.6 | 45 1 64. 6

Boul der 17¢ 42,8 33,9 [36.0 39,4 75. 8 81.5 67.4 53. 9

Bear 183 118.5 | 81.2 76.0 1 33.6 | 58.8 | 86.8 87. 7 87.9 152901 47. 3 73. 1

Bear 18b 69. 5 116.1 [ 67.6 | 63.5 79.2
Kings 193 10. 8 0.5 8.4 7.6 6.8
Kinas 19b 52. 7 22.9 | 44.9 37.5 141.6 39.9
Car boner a 13.4 21.0 18.9 9.7 | 19.6 16.5
20a
Car boner a 53.4 | 51.7 45.2 | 45.2 48.9
200
Branciforte 6.6
21a-1
Branciforte 70.0 | 60.2 47.1 65.2 | 45.2 29.5 | 49.1 52.3
21a-2
Branciforte 67.8 | 57.6 59.6 | 57.5 20. 4 52.1
21b

* Dengty in number of fish per 100 feet of stream.
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Table 27. Density of Juvenile Steelhead for YOUNG-OF-THE-YEAR Fish at SAN LORENZO

TRIBUTARY Monitoring Sitesin 1997-2001 and 2003-2007.

Sg_rr‘;)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | Ava
ite
Zavante 13a 80.0 96.4 29.0 52.9 64.4 68. 3 50.1 14.6 | 62.1 | 57.6
Zavante 13b | 64, 9* 43. 5 60. 6 7.7 31.2 60.4 58. 7 48,1 46. 9
Zavante 13c 66.9 | 50.2 9.4 30.9 112. 9 53.2 74,2 17.1 [ 85 11555
Zavante 13d 77.4 | 77.7 | 41,9 [ 67.0 [ 220.6 | 130.0 | 88 5 | 68.0 | 63.1 1927
Lonpi co 13e 24.2 [ 96.9160.6
Bean 14a 43. 4 42. 0 11.1 36.0 46. 4 30.0 50.9 37.1
Bean 14b 60.7 | 104 .3 | 59.0 41. 3 60, 2 137.3 70.3 84. 7 10.9 0 62.9
Bean 14c 71.8 6.9 76. 6 18. 1 23.0 87.4 81.5 61.1 5.6 | 48. 5
Fall 15 79.6 74.8 | 68.1 | 45.1 | 45.4 62. 6
Newel| 16 /7.1 67.6 17. 7 19.9 35. 6 20. 1 43. 6
Boulder 17a | 119.2 [ 1471.5 | 50.7 22. 9 55.9 45. 6 31.3 36.5 25.3 | 55.9 1585
Boul der 17b 91.8 68.0 36. 2 33.9 38.9 84. 1 48. 0 62.0 56.1 |1 3511554
Boul der 17c 37.6 15. 3 27.5 30.7 64.0 69.7 61.3 43. 7
Bear 18a 100. 2 72. 4 57.9 12. 6 50.8 75.0 76. 6 75.2 51.0 |1 41.7 ) 63.3
Bear 18b 66. 6 89.2 58.3 48. 1 65. 6
Kinas 19a 9.8 6.6 6.0 5.6
Kinas 19b 48 2 20.8 | 32,1 31.5 28.5 32.2
Car boner a 9.1 17.2 13.2 5.6 16.5 12.3
20a
Car boner a 50.9 40. 3 29.7 | 33.4 38.6
20b
Branciforte 2.8
2la-1
Branciforte | 64.6 54.1 35.5 47.2 | 34.2 30.6 | 47.6 | 44.9
2la-2
Branciforte 60.1 | 44.2 45. 8 49. 4 9.1 41.7

21b

* Dengty in number of fish per 100 feet of stream.
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Table 28. Density of Juvenile Steelhead for YEARLING and OLDER Fish at SAN LORENZO

TRIBUTARY Monitoring Sitesin 1997-2001 and 2003-2007.

S%n‘tnl e 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | Ava
jfe
Zavante 13a 3.0 7.6 17. 7 1.9 3.9 1.6 3.5 3.2 4.9 5.3
Zavante 13b | 10, O* 7.2 14. 3 17.2 6.8 9.6 6.4 5.2 13.2
Zavante 13c 2.1 11. 7 16. 4 9.1 10. 7 10. 2 4.0 1.0 8.8 8.2
Zavante 13d 4.7 27. 3 15. 6 17.1 23.2 15. 3 11.2 1.7 17.4114. 8
Lonpico 13e 1.9 11.31 6.6
Bean 14a 0.8 3.9 5.9 2.0 4.5 1.9 3.1 4.6
Bean 14b 12. 3 s 33.1 7.0 5.3 9.1 8.2 18.8 2.0 8.9 11. 6
Bean 14c 6.4 15.8 10.9 18. 7 18. 3 12. 2 59 4.1 5.4 | 10.8
Fal | 15 4.9 7.9 16.9 9.9 14. 4 10.8
Newel| 16 17.8 8.7 22.8 8.9 4.7 5.4 11. 4
Boulder 17a 15. 0 7.7 17.8 9.1 5.2 14. 4 7.3 3.6 5.9 6.8 9.3
Boul der 17b 8.9 6.9 13. 3 9.1 12.9 14. 5 6.2 8.2 1.1 9.8 9.1
Boul der 17c 5.2 18. 6 8.5 8.7 11.8 11.8 6.1 10.4
Bear 18a 18. 3 7.8 18. 1 21.0 8.0 11.8 11.1 12. 7 1.6 5.7 11. 6
Bear 18b 2.9 26.9 9.3 15. 4 13. 6
Kinas 19a 1.0 0.5 1.8 1.6 1.2
Kinas 19b 4.5 2.1 12. 8 6.0 13.1 1.7
Car boner a 4.3 3.8 5.7 4.1 3.1 4.2
20a
Car boner a 2.5 11. 4 15.5 11.8 10. 3
20b
Branciforte 3.9
2la-1
Branciforte 5.4 6.1 11.6 18.0 11.0 0 1.5 7.7
21a-2
Branciforte 7.6 13.4 11.1 8.1 11.3 12.7

210

* Dendity in number of fish per 100 feet of stream.
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Table 29. Density of Juvenile Steelhead for SIZE CLASSI1/111 (=>75 mm SL) Fish at SAN

LORENZO TRIBUTARY Monitoring Sitesin 1998-2001 and 2003-2007.

Sgn‘tnl e 1998 1999 2000 2001 2003 2004 2005 2006 2007 Ava
jte
Zavante 13a | 12, 3* 13.5 17. 7 1.9 3.9 1.6 31. 4 11. 7 4.9 10. 8
Zavante 13b 14. 9 19.9 17.2 7.1 9.6 6.4 17.3 13.2
Zavante 13c 14. 7 16.8 16. 4 9.5 10. 7 10. 2 15. 0 12. 6 8.8 12. 7
Zavante 13d 10. 7 27.3 15.6 17.1 23.2 15.3 15. 7 17. 3 17.4 1 17, 7
Lonpico 13e 5. 7 11.31 85
Bean 14a 2.1 3.9 5.9 2.0 4.5 1.9 12. 0 4.6
Bean 14b 11. 3 33.1 7.1 5.3 9.1 8.2 39.4 11.9 8.9 14. 9
Bean 14c 6.4 15. 8 10.9 18. 4 18. 3 12. 2 12. 4 17.1 5.4 13. 0
Fall 15 13. 3 16.9 9.9 13.0 13. 3
Newel| 16 14. 9 22.8 8.9 4.7 16. 2 13.5
Boulder 17a 21.9 17.8 9.1 5.2 16. 9 7.3 9.0 18. 2 6.8 12. 5
Boulder 17b 11.5 13.3 9.1 12.9 14.5 6.2 8.2 13. 7 9.8 [11.0
Boul der 17c 5.2 18. 6 8.5 8.7 11.8 11.8 8.4 10. 4
Bear 18a 13. 0 18. 1 21.0 8.0 11.8 11.1 13. 7 13.6 5.7 12.9
Bear 18b 6.2 26.9 9.3 13.2 13.9
Kings 19a 6.2 0.5 1.8 1.6 2.5
Kinas 19b 6.2 12. 8 6.0 10. 0 8.8
Car boner a 11.5 5.7 4.1 3.1 6.1
20a
Car boner a 11. 4 11. 4 15.5 11.8 12.5
20b
Branciforte 3.9
2la-1
Branciforte 8.5 11.6 18.0 10.8 10.8 1.5 10.2
21a-2
Branciforte 14. 8 13. 4 11.1 8.1 16.0 12.7

21b

* Dengty in number of fish per 100 feet of stream.
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R-6. Comparison of 2007 Steelhead Densitiesin Soquel Creek with Those Since 1997

In the Soquel Creek watershed in 2007, YOY dendties were higher in the lower watershed and lower
in the upper watershed, presumably resulting from more spawning lower in the watershed thet is typica
of adrier winter. Our juvenile population estimate in Soquel Lagoon was the highest on record at over
6,000, 90%+ of which were YOY (Alley 2008). This was congstent with heavier soawning neer the
lagoon. Juveniles grew more dowly in 2007 than 2006 due to lower streamflows, and dendties of larger
Size Class11/111 juveniles were mostly smilar to or below average. Despite the mere trickle of
streamflow and reduced habitat quality on the upper East Branch in the Soquel Demongtration State
Forest (SDSF), the dengity of these larger juveniles was much above average and the highest ever
detected. Perhaps more yearlings than usua held over from the previous year due to dower than usua
growth rate or over-winter surviva was much better due to the drier winter. However, this
preponderance of yearlings was not observed at the uppermost Site on the West Branch. Total densties
at Site 21 were greater than in 2006, so it was apparent that adult steelhead passed Girl Scout Fals| in
2007. The ste above Girl Scout Falls Il was not sampled but was not likely passed by adultsin 2007.

The 4 sampled mainstem sites had above average totd and YOY dengtiesin 2007 (Table 30; Figures
4 and 5), while the 4 sampled Branch sites were below average (Table 31). Totd and YOY dendties
were greater than 2006 at 5 of 6 Stes. Site 16 in the SDSF had only 44% of the average total dengty
and only 30% of the average YOY densty. However, Site 16 had nearly 3 times the average density of
yearlings and the highest detected since monitoring began in 1997 (T able 32). Yearling denstiesin
2007 were higher than in 2006 at 5 of 6 sites and equal at the 7. In 2007, yearling densities were
above average at 5 of 10 sites and equaled the average a another.

Size Class /111 densities were above average a 4 of 8 Stes (2 in the mainstem and 2 in the branches)
and twice the average at Site 16 (Table 34; Figure 6). Smolt dengties were higher in 2007 than 2006
a 4 of 6 gtes, with only 53% of the 2006 density a Site 21 between 2 falls on the West Branch. Six of
the 8 Soquel Creek sites were rated either poor or below average based on smolt densities, with one
fair rating at Site 10 on the mainstem and one good rating in the SDSF (Table 41).

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 95



Figure 4. Total Juvenile Steelhead Site Densities in Soquel Creek in 2007 Compared to the

11-Year Average. (7th year West Branch (19), 6th year West Branch (21)).
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Figure 5. Juvenile Steelhead Site Densities for Young-of-the-Year in Soquel Creek in 2007 Compared
to the 11-Year Average (7th Year West Branch (19), 6th Year West Branch (21)).
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Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Il in Soquel Creek in 2007 Compared
to the 11-Year Average Density (7th Year West Branch (19), 6th Year West Branch (21)).
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Table 30. TOTAL Juvenile Steelhead SITE DENSITIES (fish/ 100 ft) at Monitoring Stesin
SOQUEL CREEK in 1997-2007.

(Resident rainbow trout |ikely present at Sites 18 and 22).

Sampl e

Site 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Ava
1- Near
QG angetHal | 2.9 5.6 3.0 2.4 3.5 7.4 2.5 1.7 9.5 - 15. 8 5.5
2- Adi.
USGS Gage 4.5 9.4 1.2 5.9 7.7 - 4.1 3.5 4,2 - 5.1
3- Above
Bates Ck 13. 2 50. 6 7.6 2.2 8.4 14. 8 - - 7.9 - 15. 0
4- Adi .
Elower Fld 49, 6 20. 7 6.8 55 23. 0 33.3 7.7 20. 1 9.2 3.2 23.5 18. 4
5-Adi .
Beach Shk 50,3 20. 6 8.1 9.2 28. 0 - - - - - 23. 2
6- End of
Cherrvvale 24, 7 9.4 2.6 5.3 5.7 147,69 15. 9 13. 1 16. 1 - 15. 6
7- Adi.
Qchard 96. 6 14. 0 5.6 2.0 27.5 - - - - - 29. 1
8- Bel ow
R verval e 21. 0 10. 7 4.1 4.9 12. 4 59.2 - - - - 18. 7
9- Adi.
M. School 61.6 18. 4 51 7.9 20. 7 94. 8 26, 2 45, 8 26. 8 - 28. 2
10- Above
Alred 54,2 11.9 9.1 9.2 15. 5 70. 7 19.9 37.2 26. 2 12. 1 54,3 29. 1
11- Bel ow
Purlinag Bk 81.9 13.1 10. 5 13. 1 31.6 - - - - - 30.0
12- Near
Soauel Ck 83.5 19.5 17. 4 12.0 34.4 65.5 20.1 48.5 21.3 - 50.7 37.3
Bri dae
13a- Bel ow
MIl Pond 79.4 57.6 21.5 22.8 26,2 1142. 0 33.3 1110.5 46. 9 3.2 35.0 52.5
13b- Bel ow
H nckl ev - - 17.0 24,4 147, 3 1110.6 - - - - 49, 8
14- Above
H nckl ev 49, 6 47, 7 23. 6 18. 5 37.71107. 6 86. 0 78. 0 39.5 - 54,2
15- Bel ow
Anava Ck 137.9 79.9 55.4 39.0 38. 3 91.6 - - - - 73. 7
16- Above
Anava Ck* 153.2 1179, 7 1283.51122.6 [ 85,7 1121.9 1] 134.6 98. 7 127. 3 69.4 57.0 130. 3
17- Above
Fern dch* 1138.31104.2 [170.9 93.8 96,3 1 129.51102. 4 | 117. 2 | 157, 3 - 123. 4
18- Above
Ashburv Gt 44, 1 24. 5 53.0 - - - - - - - 40, 5
19- Bel ow
Hester Ck 62.3 21. 7 32.1 27.6 37.8 - - - - 8.3 26. 5 30.9
20- Above
Hester Ck - 28. 2 36.9 37.7 28. 3 52.1 49,1 87.2 50.2 22.9 43, 6
21- Above
S Falls | - - - - - 119.0 [ 112.9 99.4 102.0 [ 44 2** | 68, 3** 91.0
22- Abv GS
Falls |1 - - - - - 65.5 27.5 58.1 55 8.6 33.1

* Raw data obtained from the Soquel Demonstration State Forest, 1997—-1999.

** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
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Table31. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNG-OF-THE-YEAR

AGE CLASS at Monitoring Sitesin SOQUEL CREEK in 1997-2007.

(Resident rainbow trout likely present at Sites 18 and 22).
Sanpl e
Site 1997 1998 1999 2000 ] 2001 1 2002 2003 2004 2005 2006 2007 Avd
1- Near
Q angetal | 6.1 4,3 1.0 0.9 2.8 6.7 1.7 1.2 8.6 - 14. 6 4,8
2- Adi.
USGS Gage 4,1 8.3 0.4 5.3 6.3 - 4,9 3.5 2.6 - 4.4
3- Above
Bates Ck 11. 7 48, 0 5.6 2.0 8.2 14.1 - - 6.7 - 13.8
4- Adi.
Elower FId ] 45.7 18. 2 6.2 3.5 19.9 | 28.8 7.1 19. 4 8.7 2.4 22.2 16. 6
5-Adi .
Beach Shk 54,0 19.2 5.8 7.6 27.2 - - - - - 22.8
6- End of
Cherrvvale 21.1 8.3 2.4 4.4 5.1 46. 4 15. 8 12.8 12. 9 - 14. 4
7- Adi.
Qchard 94, 0 13. 6 5.2 1.6 26.4 - - - - - 28.2
8- Bel ow
R vervale 18.9 9.9 3.9 1.7 11.4 | 57.2 - - - - 17.2
9- Adi.
M. School 53.4 16. 0 4.5 4,9 18.8 | 92.5 22. 17 43.6 | 22.2 - 31.0
10- Above
Alred 52.2 10. 8 7.8 7.9 12.9 | 68.8 17.2 36.3 22.3 11.8 51.9 24. 8
11- Bel ow
Purlinag Bkl 78 .3 12. 4 9.5 10.2 [31.7 - - - - - 28. 4
12- Near
Soauel Ck 79.8 18.7 14. 4 11.2 | 33.1 | 65.1 19.7 48. 6 9.3 - 49, 2 34.9
Bri dae
13a- Bel ow
M1l Pond 75.3 57.4 20.9 24.5 124,01 73. 4 30,9 1109.9 ] 41.7 2.5 34. 6 45, 1
13b- Bel ow
H nckl ev - - 16. 2 22.0 145.,9(109.5 - - - - 48. 4
14- Above
H nckl ey 46. 9 46, 6 24. 7 14,6 [ 37.21104.6 | 83.7 76.8 36.7 - 52.4
15- Bel ow
Anava Ck 139.0 | 76.9 49. 6 35,8 135,41 87.1 - - - - 70.6
16- Above
Amava Ck* 148.6 | 171.9 |1 271.6 1123.8 | 77.6 [113.9 | 131.1 | 96.4 | 122. 4 65.8 37.1 123. 6
17- Above
Fern dch* 1131.91101.3 |1159.4( 84.7 8.1 1112. 4 4,4 10.1 | 147.9 - 113. 4
18- Above
Ashburv G 29.4 24. 8 33.3 - - - - - - - 29.2
19- Bel ow
Hester Ck 60. 6 5.7 30.8 27.0 |1 36.6 - - - - 8.3 24.9 27. 7
20- Above
Hester Ck - 30. 6 36.3 34,3 126.2 | 49,2 45, 3 84,9 49. 4 21.5 41.9
21- Above
GS Falls | - - - - - 107.2 [ 104. 0| 93.7 98.7 | 42.7** | 63, 2** 84,9
22- Abv GS
Falls |1 - 56.2 24. 7 53.2 1.0 6.1 28.2

* Raw data obtained from the Soquel Demonstrati

** Raw data obtained from NOAA Fisheriesin 2006 and 2007.

on State Forest, 1997—1999.
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Table32. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDER
AGE CLASS at Monitoring Sitesin SOQUEL CREEK in 1997-2007.

(Resident rainbow trout likely present at Sites 18 and 22).

Sanpl e

Site 1997 | 1998 ] 1999 ] 2000 ] 2001 1 2002 | 2003 | 2004 | 2005 ] 2006 2007 Avg |
1- Near
G angeHal | 1.2 1.5 1.0 1.9 0.7 0.6 0.9 0.5 1.0 - 1.0 1.0
2- Adi.

USGS Gage 0.6 1.2 0.4 0.5 1.4 - 0 0 1.3 - 0.7
3- Above

Bates Ck 2.5 2.6 2.0 0.5 0.2 0.5 - - 1.3 - 1.4
4- Adi .
Elower Fld 2.2 1.5 0.9 2.0 0.7 2.6 0.6 0.7 0.6 0.7 2.2 1.3
5-Adi .

Beach Shk 2.8 1.4 2.0 1.6 0.5 - - - - - 1.7
6- End of
Cherrvvale 3.2 1.7 0.7 1.0 0.5 1.3 0 0.3 3.1 - 1.3
7- Adi.

Qchard 2.2 0.5 0.4 0.4 1.1 - - - - - 0.9
8- Bel ow

R vervale 1.0 0.9 0.7 3.1 1.4 1.6 - - - - 1.5
9- Adi.
M. School 3.4 1.7 1.3 4.7 1.7 2.6 3.6 2.3 4,5 - 2.9
10- Above

Alred 1.3 1.1 1.3 1.1 0.9 1.8 3.0 0.2 2.9 0.4 4,3 1.4
11- Bel ow
Purling Bk 2.7 0.6 2.2 4.1 0.3 - - - - - 2.0
12- Near

Soauel Ck 3.6 0.5 2.0 1.1 0.9 0.3 0.5 0 1.9 - 1.5 1.2
Bri dae
13a- Bel ow

M1l Pond 7.1 1.1 2.9 2.1 2.6 2.1 0.6 5.3 0.7 0.7 2.2
13b- Bel ow

H nckl ev 1.1 4.7 1.4 2.0 - - - - 2.3
14- Above

H nckl ey 2.6 1.0 1.6 4,8 1.9 2.9 1.4 0.6 2.8 - 2.2
15- Bel ow

Anava Ck 2.5 6.7 4.0 2.9 4.3 - - - - 3.4
16- Above

Anava Ck* 3.6 5.4 | 11.6 2.8 8.1 8.0 3.5 2.3 4.4 3.5 20.0 6.6
17- Above

Fern Cch* 5.7 3.1 11.5 6.9 18.2 | 17.0 7.8 7.1 9.6 - 9.7
18- Above
Ashbury & 113.8 9.6 19.8 - - - - - - - 14. 4
19- Bel ow

Hester Ck 1.2 0.4 1.6 1.2 1.2 - - - - 0.3 1.6 1.1
20- Above

Hester Ck 0.3 0.3 3.0 2.1 2.9 3.8 2.3 1.0 0.6 1.8
21- Above
GS Falls | - - - 11.9 8.8 5.3 2.1 | 1.2%* [ 5 ]** 5.7
22- Abv GS

Ealls 11 - - - 9.3 2.8 4,9 4,5 2.5 4,8

* Raw data obtained from the Soquel Demonstration State Forest, 1997—-1999.
** Raw Data obtained from NOAA Fisheriesin 2006 and 2007.
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Table33. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS| at
Monitoring Sitesin SOQUEL CREEK in 1997-2007.

(Resident rainbow trout likely present at Sites 18 and 22).

Sampl e

Site 1997 1998 1999 2000 2001 1 2002 2003 2004 2005 2006 2007 Avg
1- Near
Qangetal | 1.7 0.2 0 0 0.5 3.5 0.3 0.5 0 - 9.2 1.6
2- Adi.
USGS Gage 0.9 0.2 0 0 2.2 3.5 1.7 1.9 0 - 0.9
3- Above
Bates Ck 1.8 0 0 0.9 4,0 10. 4 - - 0 - 2.4
4- Adi .
Elower Fld 20.1 1.5 0 0.5 7.6 20.0 4.4 13.8 0 0.4 17. 2 7.7
5-Adi .
Beach Shk 38.2 0 0.3 1.1 21.6 - - - - - 12. 2
6- End of
Cherrvvale 14. 3 0 0 0 2.8 42. 9 13. 7 12. 5 0.4 - 9.6
7- Adi.
Qchard 71.6 1.0 1.6 0.4 21.5 - - - - - 19.2
8- Bel ow
R vervale 11. 7 0.2 1.0 0.2 6.3 49, 6 - - - - 11.5
9- Adi.
M. School 36.7 1.1 0.4 0.5 6.6 79.7 12. 7 27.1 2.1 - 18. 5
10- Above
Alred 43,2 0 3.3 0 9.4 60.8 13.8 34, 7 3.5 5.8 43, 0 19. 7
11- Bel ow
Purlinag Bk | 60.5 0.9 4.1 2.8 29.1 - - - - - 19.5
12- Near
Soauel Ck 68.1 3.8 9.2 5.9 28.9 | 60.1 16. 3 44.0 4.5 - 45.9 28.7
Bri dae
13a- Bel ow
M1l Pond 60. 2 30.4 13.0 16.4 [ 23.11138.3 | 29.8 |109.9 | 20.8 0 31.8 43,1
13b- Bel ow
H nckl ey - - 3.2 15.8 [43.9]105.1 - - - - 42. 0
14- Above
H nckl ev 27.4 26.9 11.8 3.5 24,3 1101.7 | 78.9 76.1 17.8 - 40,9
15- Bel ow
Anava Ck 130.4 | 64.1 38.2 30.5 135.4 | 84.9 - - - - 63.9
16- Above
Anava Ck* 143.3 1164.8 | 267.8 [ 114.7 | 77.6 [113.9 | 131.1 | 96.4 | 118.2 60. 3 37.1 120.5
17- Above
Fern d ch* 130. 3 90.1 151. 7 82. 4 78.11112. 4 94. 4 110.1 | 130.9 - 108. 9
18- Above
Ashburv Gt 29.2 20. 6 33.2 - - - - - - - 27. 7
19- Bel ow
Hester Ck 60.1 20. 4 23.4 24.5 | 36.6 - - - - 3.6 21. 7 27.2
20- Above
Hester Ck - 20.6 33.2 32.4 126,21 49,2 45, 3 84,9 47. 3 17.1 39.6
21- Above
GS Falls | - - - - - 107.21103.1 1] 91.8 90.0 | 30.1** | 61, 3** 80.6
22- Abv GS
Ealls |l - - - - - 56. 2 24. 7 50.9 0.3 3.9 27. 2

* Raw data obtained from the Soquel Demonstration State Forest, 1997-1999.
** Raw data obtained from NOAA Fisheriesin 2006 and 2007.
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Table34. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASSI1/111 at

Monitoring Sitesin SOQUEL CREEK in 1997-2007.

(Resident rainbow trout likely present at Sites 18 and 22).

Sanpl e

Site 1997 11998 11999 ] 2000 | 2001 | 2002 12003 | 2004 | 2005 | 2006 2007 Avg
1- Near
QG angetal | 1.2 5.4 3.0 2.4 3.0 3.9 2.3 1.2 9.5 - 6.6 3.8
2- Adi.
USGS Gage 3.6 9.4 0.8 5.9 5.5 - 2.4 1.6 4,2 - 4,2
3- Above
Bates Ck 11.4 1 50.6 [ 7.6 1.3 4.4 4,4 - - 7.9 - 12.5
4- Adi.
Elower FId 129.5[19.21] 6.8 5.0 15.4 1 13.3| 3.3 6.3 9.2 2.8 6.3 110.8
5-Adi .
Beach Shk 18.1 1 20.6 [ 7.8 8.1 6.4 - - - - - 12. 2
6- End of
Cherrvvale ] 10.4 ] 9.4 2.6 5.3 2.9 4.7 2.2 0.6 15. 7 - 6.0
7- Adi.
Qchard 25.0113.01 4.0 1.6 6.0 - - - - - 9.9
8- Bel ow
R vervale 9.3 10.51] 3.1 4.7 6.1 9.6 - - - - 7.2
9- Adi.
M. School 24,9 [ 17.3 | 4.7 7.4 14,11 15.1113.5118.7 (24,7 - 15. 6
10- Above
Alred 11.0 1 11.9 1 5.8 9.2 6.1 9.9 6.1 2.5 22. 17 6.3 11.3 9.4
11- Bel ow
Purlinag Bk 1 21.4(12. 2] 6.4 10.3] 2.5 - - - - - 10.6
12- Near
Soauel Ck 15.4 | 15.7 8.2 6.1 5.5 54 3.8 4.5 16. 8 - 4.8 8.6
Bri dae
13a- Bel ow
M1l Pond 19.2 1 27.2 1| 8.5 6.4 3.1 3.7 3.5 0.6 26.1 3.2 3.1 9.5
13b- Bel ow
H nckl ev - - 13.8 8.6 3.4 5.5 - - - - 7.8
14- Above
H nckl ey 22.2 120,81 11.8 115,01 13.4 | 5.9 7.1 1.9 21. 7 - 13. 3
15- Bel ow
Amava Ck 7.5 15.8 |1 17.2 | 8.5 2.9 6.7 - - - - 9.8
16- Above
Anava Ck* 9.9 14,9 | 15.7 | 7.9 8.1 8.0 3.5 2.3 9.1 9.1 20.0 9.8
17- Above
EFern d ch* 8.0 14,1 119.2 111.4 1 18.2 | 17.1 8.0 7.1 26. 4 - 14. 4
18- Above
Ashburv G 1 14,9 | 3.9 19. 8 - - - - - - 12.9
19- Bel ow
Hester Ck 2.2 1.3 8.7 3.1 1.2 - - - - 4.7 4,8 3.7
20- Above
Hester Ck - 7.6 3.7 5.3 2.1 2.9 3.8 2.3 2.9 5.8 4,0
21- Above
GS Falls | - - - - 11.8 9.8 7.6 12.0 1 14, 1** | 7 b** 10.5
22- Above
GS Falls - - - - 9.3 2.8 7.2 5.2 4.7 5.8

* Raw data obtained from the Soquel Demongtration State Forest, 1997-1999.
**Raw data obtained from NOAA Fisheries in 2006 and 2007.
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R-7. Comparison of 2007 Steelhead Densities in Aptos and Valencia Creekswith Thosein
1981, 1994 and 2006

In the Aptos Creek watershed, 2 sites were sampled in Aptos Creek and 2 sites were sampled in the
tributary, VaenciaCreek. Tota and YOY dengtiesfollowed smilar patternsin 2007, with densities of
these two groups above average and greater than in 2006 at the lower two Sites in each stream but
below average and less than in 2006 at the upper 2 Sites (Tables 35 and 36; Figures 7 and 8). YOY
densties were so low at the upper Vaencia Creek Ste that it gppeared unlikely that adult steelhead
accessed the upper reach to spawn during the rdlatively dry winter of 2007, unlike during the wet winter
of 2006. YOY production may have been due to resident rainbow trout reproduction in 2007.

The dengties of soon-to-smolt larger juvenilesin Size Classes 11/111 were much less than in 2006 and
below average at the lower Aptos site and similar to the 2006 density and the average at the upper
Vaencia Creek ste (Table 38; Figure 9). However, a the upper Aptos Creek site and lower
Vaencia Creek dte, smolt-sized juvenile densities were much above average and greater than in 2006.
This could be explained by higher over-winter survival or by a higher percentage of yearlings holding
over in pring 2007 (Table 37) at Stes of dower growth in 2006 (Alley 2007) and spring 2007 and a
lower percentage holding over at the lower Aptos site where growth was much fagter for YOY in 2006
and spring 2007. Y earling dengities in 2007 were greater than in 2006 at 3 of 4 stes. Growth rate of
YQY inVadencia Creek in 2006 and 2007 was dow, preventing lack of smolting by yearlings.
However, our monitoring record in this watershed is short, making it difficult to interpret data.

The 4 stes in the Aptos watershed were rated ether fair or good for smolt dengities (Table 41).
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Figure 7. Total Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in 2006, 2007
and 3-Year Average, Including 1981.
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Figure 8. Juvenile Steelhead Site Densities for Young-of-the-Year in Aptos and Valencia Creeks
in 2006, 2007 and the Average, Including 1981.
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Figure 9. Juvenile Steelhead Densities for Size Classes Il and Ill in Aptos and Valencia Creeks
in 2006, 2007 and the Average, Including 1981.
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R-8. Comparison of 2007 Steelhead Densitiesin Corralitos, Browns Valley and Shingle Mill
with thosein 1981, 1994 and 2006, and Density Comparisons Above and Below the Corralitos
Diversion Dam

In the Corraitos Creek watershed, 4 stes were sampled in Corrditos, 2 sites were sampled in Shingle
Mill and 2 sites were sampled in Browns Valley. With the exception of the 2 lowermost repeated sites
on Corrditos Creek, 2007 totad and YOY dte dengties were generdly less than 2006 densties and
below average (Tables 35 and 36; Figures 10 and 11). For those 2 lower sites on Corralitos, 2007
(Sites 3 and 8), dengities were smilar to 2006 and the average. Site 1 below the diversion dam had
amilar, but dightly lower, YOY dengty to Site 3 above the dam. YOY density at the uppermost
Corrditos ste was much less in 2007 than in 2006. In Browns Valey and Shingle Mill creeks, YOY
dengties were much lessin 2007 than in 2006. More annua monitoring will be necessary to evauate
adult passage impedance as a possible explanation for low YOY densties at upper sitesin 2007.

For the soon-to-smolt, larger Size Class 11/111 juveniles, 2007 site dengties in Corrditos Creek were
generdly much less than in 2006 (when a high percent of YOY reached smolt Size) and below average
(Figure 12). In 2007, Ste dengties of Size Class I1/111 and yearling fish were similar & Site 1 below the
diverson dam and a Site 3 above. In Browns Vdley and Shingle Mill creekswhere YOY growth rate
had been much dower in 2006, dengties of Size Class I1/111 and yearling juveniles were Smilar, except
at the upper most Browns Vdley ste (Tables 37 and 39; Figure 12). In the Corraitos watershed in
2007, yearling densities were above average at 3 of 7 Sites and greater than in 2006 at 6 of 7 Stes.

Y earlings at the uppermost Browns Valey ste survived the winter or held over in much higher numbers,
as had occurred in upper Aptos Creek and Lompico Creek. This was inconsstent with the upper
Corrditos ste, which had faster growth rate of many Y QY in 2006 and fewer holdovers as yearlingsin
2007.

Six of 8 dtesin the Corrditos watershed were rated fair or good for smolt dengties, with the upper stes
on Corralitos and Shingle Mill rated below average (Table 41).
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Figure 10. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Valley Creeks
in 2006, 2007 and the Average, Including 1981 and 1994.
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Figure 11. Juvenile Steelhead Densities for Young-of-the-Year in Corralitos, Shingle Mill and

Browns Valley Creeks in 2006, 2007 and the Average, Including 1981 and 1994.
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Figure 12.

Juvenile Steelhead Densities for Size Classes Il and Ill in Corralitos, Shingle Mill and
Browns Valley Creeks in 2006, 2007 and the Average, Including 1981 and 1994.
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Table35. TOTAL DENSITY of Juvenile Steelhead at Monitoring Sitesin APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeks, 1981, 1994, 2006 and
2007.

Sampl e 1981 1994 2006 2007 Ava
Site

Aot 0s #3- in 35. 2* - 26. 2 61.7 41.0
Countv Park

Aot 0s #4- 43.0 - 38.6 26.8 36.1
above st eel
Bri dae Xi na

| (N sene Marks)

Val enci a #2- 33.1 - 28.3 43.0 34.8
bel ow Val enci a
Road Crossinag

Val enci a #3- 29.8 - 33. 4 23.0 28.7
Above Val enci a
Road Crossing

Corralitos #1- 36. 2
Bel ow Dam

Corralitos #3- 39.1 18. 6 35.5 42.1 33.8
Above Col i nas
Dive

Corralitos #8- 81.9 28.6 49.0 52.9 53.1
Bel ow Eur eka
Qilch

Corralitos #9- 86.1 29.9 87.1 38.5 60. 4
Above Eureka
Qil ch

Shinale M| Id 24.5 30.0 33.9 16. 2 26.2
#1- Bel ow 2"
Road Crossing

Shinale M| 32.6 - 22.9 12.7 22.7
#3- Above 2"
Road Crossing

Browns Val | ev 54.3 22.5 101.6 35.4 53.5
#1- Bel ow Dam

Browns Val | ev 71.6 18.5 99.5 79.0 67.2
#2- Above Dam

* Dendty in number of fish per 100 feet of stream.
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Table 36. Density of Juvenile Steelhead for YOUNG-OF-THE-YEAR Fish at Monitoring Sites
in APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeks,
1981, 1994, 2006 and 2007.

Sampl e 1981 1994 2006 2007 Ava
Site

Aot 0s #3- in 24. 4* - 23.7 54.0 34.0
Countv Park

Aot 0s #4- 37.1 - 35.2 9.8 27. 4
above st eel
Bri dae Xi na

| (N sene Marks)

Val enci a #2- 16. 6 - 24.5 26.6 22.6
bel ow Val enci a
Road Crossinag

Val enci a #3- 16. 6 - 20.5 4.7 13.9
Above Val enci a
Road Crossing

Corralitos #1 27.0
Bel ow Dam

Corralitos #3- 33.9 10. 2 24.6 30.6 24.8
Above Col i nas
Dive

Corralitos #8- 59.7 14. 3 45.0 44.0 40. 8
Bel ow Eur eka
Qilch

Corralitos #9- 55.8 16. 7 78. 4 31.3 45. 6
Above Eureka
Qil ch

Shinale M| Id 14. 3 5.7 25.1 2.9 12.0
#1- Bel ow 2"
Road Crossing

Shinale M| Id 18.6 - 19.5 6.0 14. 7
#3- Above 2"
Road Crossing

Browns Val | ev 26.9 7.0 96. 6 15.3 36.5
#1- Bel ow Dam

Browns Val | ev 66. 1 12.8 94.7 47.0 55.2
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Table 37. Density of Juvenile Steelhead for YEARLING AND OLDER Fish at Monitoring Sites
in APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks,
1981, 1994, 2006 and 2007.

Sanpl e 1981 1994 2006 2007 Ava
Site

Aot os #3- in 10. 8* - 3.1 7.6 7.2
Countv Park

Aot 0s #4- 5.9 - 3.0 17.1 4.5
above st eel
Bri dae Xi na

| (N sene Marks)

Val enci a #2- 16.5 - 3.8 16. 4 12.2
bel ow Val enci a
Road Crossing

Val enci a #3- 13.2 - 12.9 11.5 12.5
Above Val enci a
Road Crossing

Corralitos #1 9.1
Bel ow Dam

Corralitos #3- 5.2 8.4 10.8 11.5 9.0
Above Col i nas
D

Corralitos #8- 22.2 14. 3 4.0 9.0 12. 4
Bel ow Eur eka
Qil ch

Corralitos #9- 30.3 13.2 9.5 7.2 15.1
Above Eureka
Qul ch

Shinale M Id 10.2 24.3 9.0 13.3 14. 2
#1- Bel ow 2"
Road Crossing

ShinaleMIId 14.0 - 3.4 6.7 8.7
#3- Above 2"
Road Crossing

Browns Val | ev 27. 4 15.5 4.3 19.6 16.7
#1-_Bel ow Dam

Browns Val | ev 5.5 7.7 2.8 32.0 12.0
#2- Above Dam

* Dengity in number of fish per 100 feet of stream.
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Table 38. Density of Juvenile Steelhead for SIZE CLASS| Fish (<75 mm SL) at Monitoring
Sitesin APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNSVALLEY
Creeks, 1981, 1994, 2006 and 2007.

Sampl e 1981 1994 2006 2007 Ava
Site

Aot os #3- in 24. 4* - 7.2 50. 8 27.5
Countv Park

Aot 0s #4- 37.1 - 28.5 9.0 24.9
above st eel
Bri dae Xi na

(N sene Marks)

Val enci a #2- 16. 6 - 24.5 26.6 22.6
bel ow Val enci a
Road Crossing

Val enci a #3- 16.6 - 20.5 5.7 14. 3
Above Val enci a
Road Crossing

Corralitos #1 27.0
Bel ow Dam

Corralitos #3- 33.9 10. 2 16. 2 30.6 18.0
Above Col i nas
Drive

Corral itos #8- 59.7 14. 3 35.8 43.0 38.2
Bel ow Eur eka
Qil ch

Corralitos #9-
Above Eureka 55.8 16. 7 45.5 31.3 37.3
Qilch

Shinale M| 14. 3 5.7 17.7 2.9 10.2
#1- Bel ow 2"
Road Crossing

Shinale M| Id 32.4 - 19.5 6.0 19.3
#3- Above 2"
Road Crossinag

Browns Val | ev 26.9 7.0 84.6 18. 1 34.2
#1- Bel ow Dam

Browns Val | ev 66. 1 12.8 82.6 48. 8 52.6
#2- Above Dam

* Dendity in number of fish per 100 feet of stream.
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Table 39. Density of Juvenile Steelhead for SIZE CLASS /111 Fish (=>75mm SL) at
Monitoring Sitesin APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS
VALLEY Creeks, 1981, 1994, 2006 and 2007.

Sanpl e 1981 1994 2006 2007 Ava
Site

Aot 0os #3- in 10. 8* - 19.0 10.9 13.6
Countv Park

Aot oS #4- 5.9 - 10.1 17.8 11.3
above st eel
Bri dae Xi na

| (N sene Marks)

Val enci a #2- 16.5 - 3.8 16.4 12.2
bel ow Val enci a
Road Xi na

Val enci a #3- 13.2 - 12.9 10.5 12.2
Above Val enci a
Road X na

Corralitos #1 9.1
Bel ow Dam

Corralitos #3- 5.2 8.4 19.3 11.5 11.0
Above Col i nas
D

Corralitos #8- 22.2 14. 3 13.2 9.9 14.9
Bel ow Eur eka
Qul ch

Corralitos #9- 30.3 13.2 41.6 7.2 23.1
Above Eur eka
Qul ch

Shinale M| Id 10.2 24.3 16. 2 13.3 16.0
#1- Bel ow 2"
Road Xi na

Shinale MI I 4.0 - 3.4 6.7 4.7
#3- Above 2"
Road Xi na and
check dans

Browns Val | ev 27.4 15.5 17.0 17. 4 19.3
#1- Bel ow Dam

Browns Val | ev 5.5 5.7 16.9 30.2 14. 6
#2- Above Dam

* Dendity in number of fish per 100 feet of stream.
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R-9. Rating of Smolt Rearing Habitat in 2007, Based on Site Densities of Smolt-Sized Fish

Smolt habitat was rated at sampling Sites, based on smolt-szed (=>75 mm SL) fish dengity according to
the rating scheme developed by Smith (1982) (Tables 40 and 41). (Note: the rating scale was applied
to al stes, and lower San Lorenzo Sites were rated very good and excellent in 1981.) This scheme
assumed that rearing habitat was usudly near saturation with smolt-sized juveniles, at least at tributary
gtes, and that spawning rarely limited juvenile stedhead abundance. These assumptions may not have
been met in 2007 in much of the mainstem reaches of the San Lorenzo River and lower reaches of
Zayante and Boulder creeks, where 2006 YOY growth rates were high and early smolting of yearlings
likely occurred and YOY dengties were below average. YOY dengties may have been low in these
reaches possibly due to low production of fry upsiream in the tributaries or poor movement from the
tributaries to the mainstem. However, streamflows were too low to grow many Y QY in the middle
mainstem to smolt size. Lower Aptos and dl Corrditos Sites were probably below carrying capacity for
larger juveniles for the same reasons of less yearling holdovers and dow YOY growth in 2007.
However, in upper East Branch Soquel in the SDSF, in upper Aptos Creek, both stesin Vaencia
Creek, both sitesin Shingle Mill Gulch and both stesin Browns Valey Cresk, where mosily smdl

YOY were present in 2006, less early smolting likely occurred and over-winter surviva of yearlings was
likely high due to the few winter sorms. Therefore, smolts may have been close to carrying capacity at
those creek sites.

Table40. Rating of Steelhead Rearing Habitat For Small, Central Coastal Streams.*
(From Smith 1982.)

Very Poor - less than 2 snolt-sized** fish per 100 feet of stream
Poor - from2 to 4

Bel ow Average - 4 to 8

Fair - 8 to 16 ! ! "

Good - 16 to 32

Very Good - 32 to 64

Excell ent - 64 or nore

*  Dranages sampled included the Pgjaro, Soqud and San Lorenzo systems, aswell as other

smaller Santa Cruz County coastdl streams. Nine drainages were sampled at over 106 Sites.

** Smolt-szed fish were at least 3 inches (75 mm) Standard Length at fal samplingandwould ~ be
large enough to smalt the following spring.
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Table 41. Sampling Sitesin the San L orenzo, Soquel, Aptos and Corralitos Water sheds Rated
by Smolt-Sized Juvenile Density (=>75 mm SL) in 2006 and 2007 and Habitat Change from

2006.
Site 2006 Density 2006 Smolt 2007 Density 2007 Smolt Habitat
(Smolts/100 ft) | Habitat Ratina (Smolts/100 ft) Habitat Chanae bv
Rating (1to 7) Reach

Low. San L orenzo #1 1.2 Very Poor 1.6 Very Poor —

Low. San L orenzo #2 - - 111 Fair No 2006 data

Low. San | orenzo #4 16.2 Good 52 Below Average +

Mid. San L orenzo #6 23 Poor 12 Very Poor —

Mid. San L orenzo #8 58 Below Average 0.7 Very Poor —

Up. San Lorenzo#11 30 Poor 0.6 Very Poor Similar
Zayante#13a 11.7 Fair 49 Below Average -
Zayante #13c 126 Fair 88 Fair No 2006 data
Zayante#13d 17.3 Good 174 Good -

L ompico #13e 57 Below Average 11.3 Fair -
Bean #14b 11.9 Fair 89 Fair No 2006 data
Bean #14c 171 Good 54 Below Average -
Newell # 16 16.2 Good - - No 2007 data
Boulder #17a 18.2 Good 6.8 Below Average -
Boulder #17b 13.7 Fair 9.8 Fair Similar
Bear #18a 136 Fair 5.7 Below Average —
Branciforte#21a-1 - - 39 Poor No 2006 data
Branciforte#21a-2 10.8 Fair 15 Very Poor Similar
Soauel #1 - - 6.6 Below Average | No 2006 data
Soauel #4 28 Poor 6.3 Below Average Similar
Soquel #10 6.3 Below Average 11.3 Fair Similar
Soquel #12 - - 4.8 Below Average | No 2006 data
East Branch Soauel #13a 3.2 Poor 31 Poor Similar
East Branch Soaquel #16 9.1 Fair 20.0 Good —
West Branch Soquel #19 4.7 Below Average 4.8 Below Average [ No 2006 data
West Branch Soquel #20 58 Below Average - - No 2007 data
West Branch Soquel #21 14.1 Fair 75 Below Average Similar
Aptos#3 19.0 Good 10.9 Fair —
Aptos#4 101 Fair 17.8 Good +
Valencia #2 38 Poor 164 Good +
Valencia #3 12.9 Fair 105 Fair +
Corralitos#0 - - 9.1 Fair No 2006 data
Corralitos#3 19.3 Good 115 Fair Similar
Corralitos#8 132 Fair 9.9 Fair Similar
Corralitos#9 41.6 Very Good 72 Below Average —
Shinale Mill #1 16.2 Good 133 Fair —
Shinale Mill #3 34 Poor 6.7 Below Average —
BrownsValley #1 17.0 Good 174 Good -
BrownsValley #2 16.9 Good 30.2 Good -
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For 2007, the breskdown of ratings for the 37 sampling Sites was the following;

5 (13.5%) = “Very Poor”

2 (5.4%) = “Poor”

12 (32.4%) = “Below Average”
12 (32.4%) = “Fair”

6 (16.2%) = “Good”

Therefore, 51% (19 of 37) of the Sites were rated less than fair in 2007 compared to 35% in 2006.
Sites that fell into the less than fair categoriesincluded 5 mainstem San Lorenzo sites, lower Zayante,
upper Bean, lower Boulder, lower Bear, lower Branciforte, 3 mainstem Soquel sSites, lower East
Branch, lower and upper West Branch sites.

R-10. Statistical Analysis of Annual Differencein Juvenile Steelhead Densities

The trend in fish dendties between 2006 and 2007 was andlyzed by using a paired t-test (Snedecor
and Cochran 1967; Sokal and Rohlf 1995; Elzinga et al. 2001). Comparisons were made for tota
density, age class dengities and size class densities (AC1, AC2, SC1, SC2). The paired t-test isamong
the most powerful of datistica tests, where the difference in mean density (labded "mean difference’ in
the andyss) istested. Thistest was possible because the data were taken at the same Sites between
years when consistent with average habitat conditions between years, as opposed to re-randomizing
each year. The null hypothesis for the test was that among al stes, the Ste-by-Ste difference between
years 2006 and 2007 was zero. The non-random nature of the initid choice of Sites was necessary for
practica reasons and does not violate the Satistical assumptions of the test; the change in dengty isa
randomly applied effect (i.e. non-predictable based on knowledge of the initid Sites) that does not likely
correlate with the initial choice of Stes. So, the mean differenceis a non-biased sample.

The null hypothesis was thet the difference in mean density was zero. Results from 2007 were
compared to 2006, such that a positive difference indicated that the dengities in 2007 were larger thanin
2006 on average. A p-vaue of 0.05 meant that there was only a 5% probability that the difference
between densities was zero and a 95% probability that it was not zero. A 2-tailed test was used,
meaning that an increase or a decrease was tested for. The confidence limitstdl us the limits of where
the true mean difference was. The 95% confidence interval indicated that there was a 95% probability
that the true mean difference was between these limits. If these limits included zero, then it could not be
ruled out that there was no difference between 2006 and 2007 dengities. The 95% confidence limits are
standard and a p-vaue of < 0.05 is conddered sgnificant.

Despite only 13 comparable sites in the San Lorenzo drainage, the decline in Size Class I1/111 Site
dengties and increase in yearling Site densties were satigticaly sgnificant (T able 42). With only 5
comparable stesin the Soquel drainage, the increase in totd Ste dengties was consdered satigticaly
ggnificant (Table 43). No statisticaly significant changes were detected in the Aptos and Corrditos
watersheds due to smal sample Szes (T ables 44 and 45).
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Table 42. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class
at All Repeated Sites In the San L orenzo Water shed (2007 to 2006; n=13).

Statistic s.c. 1 s.c.2 a.c. 1 a.c. 2 All Sizes
Mean difference 15.65 -5.26 14.59 2.42 17.62
Df 12 12 12 12 12
Std Error 9.77 1.43 9.82 1.08 10.04]
t Stat 1.60 - 1.48 1.76
P-value (2-tail) 0.1352|ﬁ 0.1635|:mm5_i| 0.1046
95% CL (lower) -5.64 -8.37 -6.82 0.0623 -4.25
95% CL (upper) 36.95 -2.15 35.99 4,7685 39.49

Table 43. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class
at All Repeated SitesIn the Soquel Creek Water shed (2007 to 2006; n=5).

Statistic s.c. 1 s.c.2 a.c.1 a.c. 2 All Sizes
Mean difference 18.76 2.54 16.76 5.22 23.20
Df 4 4 4 4 4
Std Error 11.02 2.89 11.98 2.99 7.41
t Stat 1.70 0.88 1.40 1.75 i;g
P-value (2-tail) 0.1639 0.4295 0.2343 0.155 ,
95% CL (lower) -11.84 -5.49 -16.50 -3.08 2.61
95% CL (upper) 49,36 10,57 50.02 13.52 43,79

Table 44. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class
at All Repeated SitesIn the Aptos Creek Water shed (2007 to 2006; n=3).

Statistic s.c. 1 s.c. 2 ac. 1 a.c. 2 All Sizes
Mean difference 10.73 -5.97 -13.03 8.43 -2.50
Df 2 2 2 2 2
Std Error 6.55 441 8.06 4.94 8.61
t Stat 1.64 -1.35 -1.62 1.71 -0.29
P-value (2-tail) 0.2434  0.3092 0.2472 0.2296 0.7989
95% CL (lower) -17.49  -24.97 -47.71 -12.80 -39.54
95% CL (upper) 38.95 13.03 21.64 29.67 34.54]

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007

120

Santa Cruz County Fishery Report 2007



Table 45. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age Class
at All Repeated SitesIn the Corralitos Creek Water shed (2007 to 2006; n=4).

Statistic s.c. 1 s.c. 2 a.c. 1 a.c. 2 All Sizes
Mean difference -6.43 -1.38 -14.05 9.55 -5.05
Df 3 3 3 3 3
Std Error 10.87 458 11.92 6.61 6.33
t Stat -0.59 -0.30 -1.18 1.44 -0.80
P-value (2-tail) 0.5962 0.7837 0.3235 0.2442 0.4834
95% CL (lower) -41.03 -15.96 -51.98 -11.48 -25.20
95% CL (upper) 28.18 13.21 23.88 30,58 15.10

R-11. Adult Trapping Results at the Felton Dam’ s Fish Ladder and 2007 Planting Records

The trap at the City of Santa Cruz Felton Diverson dam was operated by Terry Umstead (aquaculture
teacher), San Lorenzo Valey High School students and other volunteers for 1 week during the winter of
2006-2007. It was used from 15 February 2007 through the morning of 21 February 2007 during a
rany period (Table 46; Figure 25). A total of 53 adult steelhead =>18 inches Fork Length were
captured; 17 (32%) were hatchery clipped. No coho salmon were captured. Thiswas less than the 247
adult steelhead and 2 coho salmon captured in 2 months in 2006 from mid January to late March, but
sampling was over amuch shorter period in 2007. The 2006 total was less than the 371 adult steelhead
and 18 adult coho captured in 2005 over alonger time period, but trapping began and ended later in the
2006 season than in 2005 and began after severd storm eventsin 2006. Sincein al yearsthe trap has
operated for only asmall portion of the adult migration period, no comparisons among year can be used
to estimate actua adult abundance or trends.

Basad on the planting log from the Monterey Bay Salmon and Trout Native Anadromous Fish
Hatchery, in early April 2007 an estimated 5,650 juvenile smolts (500 Ibs.) were planted at each of the
following locations

San Lorenzo River a Camp Campbell

Kings Creek — San Lorenzo River confluence
Boulder Creek — San Lorenzo River confluence
Bear Creek — San Lorenzo River confluence

In addition, an estimated 13,334 juveniles (1,180 |bs.) were planted in Zayante Creek near its mouth,
and 8,656 juveniles (766 |bs.) were planted in the San Lorenzo at Henry Cowell State Park Bridge. All
planted juveniles were offspring of adults trapped in 2006 in the San Lorenzo River a the Felton
Diverson Dam.
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Table 46. Adult Steelhead Trapping Data from the San L orenzo River With Adult Return
Estimates.

Tr appi ng Tr appi ng Nunber of Locati on
Year Peri od Adul ts
1934- 35 ? 973 Bel ow Brookdal e (1)
1938- 39 ? 412 Bel ow Brookdal e (1)
1939- 40 ? 1,081 Bel ow Brookdal e (1)
1940- 41 ? 671 Near Boul der Ck (2)
1941- 42 Dec 24 - 827 Near Boul der Ck (2)
Apr 11
1942- 43 Dec 26 - 624 Near Boul der Ck (3)
Apr 22
1976- 77 Jan- Apr 1, 614 Fel ton Diversion (4)
1977-78 Nov 21 - 3,000 (Estimate) Felton Diversion (4)
Feb 5
1978-79 Jan- Apr 625 (After Felton Diversion (4)
dr ought)
1979- 80 Jan- Apr ? 496 (After Felton Diversion (4)
dr ought)
1982- 83 1, 506 Alley Estinmate from

1981 Mai nstem Juve-
niles only

1994- 95 6 Jan- 311 (After Fel ton Diversion (5)
21 Mar (48 of dr ought) Mont erey Bay Sal non
105 days-Jan-15 Apr) & Trout Project

1996- 97 1,076 (estimate) Alley Estimate from

1994 Mai nst em Juve-
niles only

1997- 98 1,784 (estinmate) Aley Estimate from
1995 Mai nstem Juve-
niles only

1998- 99 1,541 (estimate) Alley Revised Esti-
mate from 1996 Mi n-
stem Juvenil es only

1999- 2000 17 Jan- 532 Mont erey Bay Sal non & Trout
10 Apr (above Fel ton) Pr oj ect
1999- 2000 1,300 (estimate) Alley Index from 1997 Mai nstem
Juveni l es only
2000-01 12 Feb- 538 Mont erey Bay Sal non & Trout
20 Mar (above Fel ton) Pr oj ect
2000- 01 2,500 (estimate) Alley Index from 1998 Juveniles
in Mainstemand 9 Tributaries
2001- 02 2,650 (estimate) Alley Index from 1999 Juvenil es
in Mainstemand 9 Tributaries
2002- 03 1,650 (estimate) Al ley Index from 2000 Juvenil es
in Mainstemand 9 Tributaries
2003- 04 1,600 (estimate) Al ley Index from 2001 Juveniles
in Mainstemand 9 Tributaries
2003- 04 28 Jan- 1,007 Steel head SLV H gh School -Felton D version
12 Mar 14 Coho Dam
2004- 05 12 Dec 371 Steel head SLV H gh School - Fel ton Di version
29 Jan 18 Coho Dam
2005- 06 17 Jan- 247 Steel head SLV H gh School - Fel ton Di version
24 Nar 2 Coho Dam
2006- 07 15 Feb-
21 Feb 54 St eel head SLV H gh School - Fel t on Di versi on
Dam

Fi el d Correspondence from Docurment # 527, 1945, Div. Fish and Gane.
Fi el d Correspondence from Docunent #523, 1942, Div. Fish and Gane.
Inter-office Correspondence, 1943, Div. Fish and Gane.

Kel l ey and Dettrman (1981).

Dave Strieg, Big Creek Hatchery, 1995.
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DISCUSSION OF 2007 RESULTS

D-1. Comparisons of the Annual Trend in Young-of-the-Year and Yearling Steelhead
Densitiesin Santa County Streamswith Trendsin Other Local Coastal Streams

YQY sedhead denstiesin 2007 in Scott, Waddell and Gazos creeks were relatively low (Smith
2007). This was consstent with the mgjority of stesin the San Lorenzo, Soqud and Corrditos
watersheds, especidly in upper watershed sites. Higher YOY densities in 2007 than 2006 at some
mainstemn San Lorenzo and Soquel Sites probably resulted from more spawning effort in lower
watershed dtes in 2007 with reduced passage flows that likely made spawning access more difficult to
upper watershed reaches except during the few stormflows. In Aptos watershed sites, the 2 upper Sites
had lower YOY densties while the 2 lower stes had higher YOY dendties. Smith attributed low Y OY
densties a some sitesto difficulty in adult spawning access during a narrow access window in February
and early March and to low summer streamflows in 2007. Wadddl Creek continued to have afish kill
downstream of Last Chance Creek but had low YOY dengties upsiream, aswell.

Y earling (smolt) abundance in 2007 in Gazos Creek was smilar to the past 3 years, despite much lower
YQY dengtiesin 2006 (Smith 2007). Smith attributed this to better over-winter surviva during the
relatively mild 2006-2007 winter. In Scott Creek in 2007, yearling densities were rdatively low (14/
100 ft) but twice the average of the last 10 years and higher than the Site average a 10 of 11 Sites,
gpparently due to higher over-winter surviva (Smith 2007). In Waddell Creek in 2007, yearling
dengties were low due to fish kills, but no comparison to past years was noted in the report (Smith
2007). Yearling Ste dengties in 2007 in the San Lorenzo, Soquel, Aptos and Corralitos watersheds
indicated better over-winter surviva of yearlings during a very mild winter, with the great mgority of
stes having larger yearling dengties than in 2006, as was the case in Scott and Gazos creeks. Yearling
dengties were epecidly higher when high densities of samadl YOY had been present in 2006 and there
was presumably good over-winter survival during awinter with few storms, such as at upper watershed
gtesin Lompico, East Branch Soqud, Aptos and Browns Valey creeks. High yearling densities during
fdl sampling were unaffected by hatchery planting of large smolts the previous spring. Those fish out-
migrated to the bay soon after being planted.

D-2. Causal Factorsfor Below Average Size Class |1/ 111 (Smolt-Sized) Steelhead Densitiesin
2007 and Generally Lower Total Juvenile Densities Compared to Previously in the San
Lorenzo Watershed

There arelikdy multiple reasons for the low juvenile dengtiesin 2007. The below average smolt-szed
juvenile densities occurred in the mainstem up to Boulder Creek confluence because of reduced growth
rate in adrier year such as 2007 when fewer YOY grew to smolt size. Habitat quality was below
average due to the shdlower habitat and dower water velocity and lessinsect drift. It was redly only at
upper tributary Stes (Zayante, Lompico and Boulder) where high numbers of smdl YOY in 2006
gpparently stayed over as yearlings in 2007 after amild winter (Figure 3). The mild winter dlowed high
aurvivd of yearlings, which islikely the best explanation of higher densities in upper Lompico, Zayante
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and Boulder creeks. These stes had many smdl YQOY in 2006 that were likely not large enough to
gmolt early in spring 2007 and had to stay a second summer. Also, with the small sormflows, fewer
yearlings likely moved into the lower watershed. At other Sites, higher proportions of 2006 YOY were
dready smolt szein 2006 due to the high streamflows and rapid growth rates (Alley 2007), dlowing
them to leave early as yearlings in soring 2007. Plantings of smalt-Szed juveniles by the Monterey Bay
Samon and Trout project in the spring do not affect later fal juvenile densities of Sizell/ 111 stedlhead
because planted smoalts are quite large and out-migrate soon after being released in spring.

The below average total densities a mainstem Sites below Boulder Creek probably resulted from poor
pawning success in the maingem and low movement of fry from tributaries producing greetly reduced
YOY during adry winter and reduced habitat quaity in fastwater habitat in summer (Figures 1 and 2).
The one exception was Site 6 below Fal Creek. The higher densty was due to heavy use of fastwater
habitat by small YOY and an artifact of choosing a shorter pool to censusin 2007. The average or
above average total densities in most Zayante sites and the Lompico site resulted from good Y OY
production and apparently improved spawning perhaps from reduced fine sediment and reduced loss of
redds from scouring in adrier winter.

The drastically reduced total densitiesin Bean Creek resulted from very low YOY dengties. Site 14b
was downstream of alengthy stretch of dry streambed that prevented recruitment of Y QY into thet site
from upstream. No YOY were found at the Site. Site 14¢ was flowing a atrickle, which greatly
reduced habitat quity and surviva of YQY, leaving primarily below average numbers of yearlings
holding over. A substantial wood cluster was observed in lower Bean Creek prior to the 2006/2007
winter (C. Berry personal communication). However, adult steelhead had access to Bean Creek that
winter because YOY were detected at the upper Ste 14c in 2007. We did not find any migrationa
barrier in lower Bean Creek in April 2008, though large downed redwoods and smaler wood were
observed, clustered in the channel below a previous landdide but not blocking the thalweg. Lower
Boulder Creek had a near-average tota dengity resulting from near-average YOY dendty. This
indicated that spawning was reasonably successful. Middle Boulder Creek had below average tota
density due to below average YOY dengty that may have resulted from reduced spawning activity or
success and greater competition from yearlings holding over at that site. Lower Bear Creek had below
average total dendty because of reduced YOY and yearling dendties. Habitat quaity was greetly
reduced there due to much shalower conditions and dower water velocity.
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D-3. Causal Factorsfor Above Average Total and Young-of-the-Year Densitiesin Mainstem
Soquel Creek Sites and Below Average Densitiesin Branch Sites, with Wide Fluctuation in
Smolt Densities in the East Branch

The above-average total dengtiesin mainstem gtes likdy resulted from heavier spawning effort late in
the spawning season, when adult access to the upper watershed was impeded by low flows (Figure 4).
In addition, fewer spawning redds were likely scoured out due to the limited stormflows after February
2007, resulting in better egg surviva and YOY production in the mainstem (Figur e 74). Pool depths
were maintained in 2007 in the maingtem, with streambed conditions improved and Smilar amounts of
escape cover. Reduced total and YOY densities in the Branches, particularly in the SDSF and above
Girl Scout Fals | may have been due to reduced adult spawning access. The weir a the entrance to the
canyon on the East Branch, aswell as Girl Scout Falls | on the West Branch, may have been difficult to
pass without slormflows later in the spawning season. A qudified fishery biologist should examine the
welr for potentia downcutting that may have occurred over the wet 2005-2006 winter that could have
made passage difficult. Habitat quality was greetly reduced due to low streamflows in the SDSF,
particularly in step-runsthat are usudly heavily used by YOY.

The below average density of smolt-szed juveniles at Site 13a below Mill Pond (Figure 6) resulted
from much below average dengities of YOY in 2006 at that site (Alley 2007). That Site has been
covered with fine Slt and had high water turbidity a the time of sampling. The ownership of the Mill
Pond changed hands, and the management of the pond may have changed for the worse. There has
been considerably more sediment exiting the pond the past 2 years. Site 16 in the SDSF in 2007 had
the highest smolt density ever detected, despite reduced habitat qudity. In 2006, the YOY densty had
been extremdy high at this Ste with the high streamflow and easy adult access (Alley 2007). The high
yearling density in 2007 may have occurred because a high proportion of these many smal YOY from
2006 held over, combined with high over-winter surviva of yearlings and few 2007 Y QY present to
compete for food.

D-4. Causal Factorsfor Differencesin Juvenile Densities between 2006 and 2007 in the
Aptos Creek Watershed

Totd dengty at the lower Aptos Ste was much higher in 2007 than 2006 because of the much higher

Y QY density. The upper Aptos site€'s density was much lower in 2007 than 2006 because of much
lower YQOY denstiesin 2007. Mogt of the spawning activity must have occurred in the lower creek in
2007. Reaultsindicate that there may be a passage impediment between the upper and lower sSiteson
Aptos Creek. Dengties of smolt-sized juveniles showed the opposite pattern to YOY. At the lower
Aptos ste there was alack of fast growing YOY in the smolt category in 2007 dueto lower streamflow
and growth rate. At the upper Aptos site, more yearlings held over that were dow growing YOY in
2006 and benefited from improved habitat quality. There was dso likely good over-winter yearling
survival due to the mild winter.

We believe that Vaencia Creek in 2006 was an unusud year in that the old fish ladder below Site 2 and
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the culvert below Site 3 were both somewhat passable to adult steelhead during the wet winter of
2005/2006. 1n the summer of 2006, adult steelhead fish passage a the VValencia Creek culvert was
improved due to a County retrofit project. We believe that in 2007, the old fish ladder below Site 2 was
as0 passable but adults did not make it into Reach 3, upstream of the Vdencia Road culvert. There
were debris jams downstream that may have prevented adults from reaching the Vaencia Road culvert.
It appeared passable after the project was completed, prior to the 2006/ 2007 winter. The lower Site 2
had higher totd dengtiesin 2007 than 2006 (Figure 7) because habitat quaity improved and a high
proportion of yearlings (smolt-szed) held over (Figure 9). There was an above-average densty of
YOY in 2006, and they were dow-growing throughout the spring of 2007. The upper Site 3 likely
lacked adult steelhead spawning in 2007 due to the smal winter sormflows thet likely prevented adults
from reaching the site. Asareault, YOY densties were especidly low (Figure 8), resulting in low totd
dengty (Figure 7). Yearling (smolt) dendty remained Smilar between years with improved habitat
quaity. Thefew YOY detected above Vaencia Road may have resulted from spawning of resident
rainbow trout.

D-5. Causal Factorsfor Differencesin Total and Size Class|1/111 (Smolt-Sized) Juvenile
Densities between 2006 and 2007 in the Corralitos Creek Watershed

Reduced total dengties at al Corraitos watershed sites except the two lowermost repeated sites on
Corrditos Creek likely resulted from reduced spawning success and/or reduced Y OY surviva resulting
from reduced habitat quality. Habitat quality was reduced due to lower streamflow during spawning and
rearing, with much shalower habitat depth and water velocity (Iessinsect drift) in 2007 compared to
2006. Step-runs were less valuable in 2007 and made up a sizeable proportion of the habitat in upper
Corralitos, Shingle Mill and Browns Valey creeks (Table 5¢). In 2006 (Alley 2007), fastwater habitat
was more heavily used than in 2007, when it became too shallow.

Dengty of larger Size Class I1/111 and yearling juveniles was so much less at the upper Corrditos Stein
2007 presumably because the high dengty of fast growing YOY in thissze classin 2006 smolted early
as yearlingsin spring 2007, leaving few yearlings and smolt Szed fish in fal 2007. The habitat qudity for
larger smolt-sized fish was aso greetly reduced in 2007 due to reduced streamflow and habitat
shdlowing.

Density of larger Sze Class11/111 and yearling juveniles was so much more at the upper Browns Creek
gtein 2007 compared to 2006, presumably because a high proportion of the very high dengty of dow-
growing YQY in 2006 held over as yearlingsin 2007. Over-winter surviva of yearlingswas dso likely
good with the mild winter. The lower Browns Creek site dso had amuch higher yearling densty in
2007 than 2006, but smilar smolt-szed fish between years and lower yearling and smolt densties than
the upper site in 2007. This could be because habitat conditions were better at the upper sitein 2007
for yearlings, with more escape cover in pools and step-runs.

D-6. Data Gaps

Annua monitoring of steelhead needs to continue through the next drought period and beyond to assess

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 126



the extent of population recovery. For 2003-2005, only the middle and upper mainstem of the San
Lorenzo and 5 tributaries were sampled (except for 1 Ste in upper Branciforte in 2005), and sampling in
severd tributaries or portions of them was discontinued. By 2007, only 3 Sites were re-established in
the lower River below the Zayante Creek confluence, aswell astwo in lower Branciforte Creek. But
the Newell Creek site was removed because the City of Santa Cruz Water Department was collecting
itsown data. Only 1 mainstem site is sampled upstream of the Boulder Creek confluence. Therefore,
there are data gaps in severa key tributaries that are influenced by human activities. Those include the
upper San Lorenzo mainstem, Carbonera, Newd |, Kings and upper Bear creeks. More fish and habitat
monitoring must occur in the lower maingtem, including the flood control channd and lagoon/estuary, in
order to assess success of management efforts. More fish sampling must occur in upper Zayante Creek
and Mt. Charlie Gulch adjacent to Santa Cruz City watershed lands to assess success of management
efforts.

In 2006 and 2007, annud estimation of juvenile steelhead population size and cadculation of adult
indices from juvenile population size ceased for the firgt time Snce 1994. Thisisaggnificant lossin
monitoring information when trends in overdl juvenile populations can no longer be assessed. While
determination of Ste dengitiesis very vauable, the relative contributions of different reaches and
tributaries to juvenile total population size islost when only Site dengities are reported, rather than the
total dengity of the reaches the Sites represent. In particular, the relative importance of mainstem reaches
compared to tributaries in production of large juvenilesislost when only Ste dendties are considered.
Cdculation of an index of adult returns isthe most meaningful way to compare the value of annud
juvenile population numbers because it weights the juveniles according to Size categories and Sze-
dependent survivd rates. Although the index may not accurately predict actua adult numbers, it reflects
relative adult production.

Thereisa shortage of streamflow data on the San Lorenzo River mainstem and tributaries. More stream
gages should be established and maintained in the watershed to better correlate streamflow with habitat
conditions and fish dendties and to detect insufficient sreamflow. Maingem locations for gages would
include Waterman Gap, above and below the Boulder Creek confluence on the mainstem. Tributaries
that need better gaging include Zayante Creek (above and below the Bean Creek confluence), Bean
Creek (below Lockhart Gulch and just below the Mackenzie Creek confluence) and Boulder Creek
(near the mouth).

We are aware of streamflow measurements made by County staff each year but noted that many former
Stes have been removed or are measured only occasiondly. It would be beneficid if more streamflow
sites could be added to the Soquel, Aptos and Corrditos watersheds and if Sitesin the San Lorenzo
watershed could be visted more regularly in the fal before early storms.

There is no stream gage for the Aptos watershed. It would be beneficid to have stream gages on lower
Vaencia Creek and Aptos Creek near the lagoon. Any future management of Aptos Lagoon would
benefit from continuous streamflow data in relation to sandbar manipulation. It isavauable tool on
Soque Creek with the USGS gage in Soqud Village. The only stream gage data for the Corraitos
watershed is & Freedom. Thisis below the City of Watsonville diversons and isin a percolating reach
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that isdry in summer. It would be beneficid to ingtal stream gages at the diversion dams on Browns
Valey and Corrditos Creeks. Then the streamflow above and below the diversons could be
monitored.

Recent data gaps on juvenile stee head use and habitat quality in the heavily impacted mainstem of
Soquel Creek have occurred. In 2007, only 2.5 miles of mainstem was habitat typed (increased over
2006 work), when dl 7.2 miles were habitat typed in the past to assess habitat quality. Sampling in
Soquel creek was increased from 6 to 8 stesin 2007, though in earlier yearsthere were 21 Sites
annually sampled. On the plus side, fish sampling and habitat monitoring in the Aptos and Corrditos
watersheds were renewed and one passage impediment on Vaencia Creek was remedied prior to the
2006/2007 winter.
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CONCLUSIONS FOR 2007 SAMPLING RESULTS

Indl 4 watershedsin 2007, there was an increase in pool habitat in many reaches and areduction in
fastwater habitat with less streamflow, which was a sgnificant loss in the lower maingem San Lorenzo
where mogt juvenile stledlhead utilize fastwater habitat. In all 4 watersheds, there was amuch smaller
proportion of YOY steelhead growing into Size Class 11 after awinter/spring of rlatively low
streamflow that dowed growth rate in 2007.

In the San Lorenzo system, most YOY production was detected in Zayante, Lompico and lower
Boulder creek tributaries, with the Lompico Creek ste having the highest density in the watershed.
Dengties of important larger juveniles (Size Class /111 and yearlings) were far below average a al Stes
except where high numbers of smal YOY’swere present in 2006 (Upper Zayante, Lompico and upper
Boulder creeks). There was a genera decline in habitat quality from 2006 due primarily to reduced
streamflow that reduced habitat depth and insect drift rate, especially in important mainstem fastwater
habitat. There was a general improvement in streambed conditions compared to 2006, with reduced
percent fines and less embeddedness, though escape cover was generdly less in important mainstem
fastwater habitat (except for improvement in Reach 4 in Henry Cowell Park) and smilar to 2006 in

tributary pools.

Bean Creek gtes in the Zayante sub-watershed exhibited none or very low YOY dengties with low
sreamflow at Stes and extensive dry streambed between Ruins Creek confluence and a point beyond
the Mackenzie creek confluence,

In the lower Soquel Creek watershed, above average YOY dengties (and presumably spawning
activity) occurred in 2007, and below average YOY densities were found in the upper watershed,
especialy a the Soquel Demongtration State Forest (SDSF) site where streamflow was only atrickle.
At the SDSF site (upper East Branch Soqued Creek), the highest density of Size Class |1 and yearling
juveniles ever detected was found. This was a Ste with ahigh dendty of smal YOY’sin 2006. Inthe
Soquel Creek system in 2007, habitat quality was generdly smilar to 2006 (except for subgtantial
declinein the SDSF), despite reduced streamflow that reduced water velocity and insect drift rate.
Streambed conditions improved throughout the watershed in 2007, with smilar pool escape cover
except for decline in the SDSF. There was greetly reduced pool and step-run depth in upper Branch
gtes. Adult steelhead passed Girl Scout Fals | on the West Branch Soqud in winter 2006/2007.

At lower stesin Aptos and Vaencia creeks were found above average YOY dengties (and
presumably more spawning activity). Below average YOY dengties were found at the upper Sites,
indicating adult spawning blockage a Vaencia Road crossing. At the upper Aptos and lower Vaencia
creek Stesin 2007, there were above average densities of larger juveniles (yearlings) where most
YOY’sin 2006 had been smdl. In the Aptos system, habitat quality improved in 2007 compared to
2006, with improved streambed conditions (reduced percent fines and less embeddedness), more pool
escape cover and Smilar pool depths (except reduced habitat quality a lower Aptos Ste that had smilar
pool escape cover and the most shallowing of pools).
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In the Corralitos system, YOY densities were below average at al sites except the 2 lower repeated
Corrditos sites. Dengties of larger juveniles were below or near average except higher at the upper
Browns Valey ste where high numbers of smdl YOY’ swere found in 2006. There was a genera
declinein habitat quality compared to 2006 due to less streamflow that reduced habitat depth
(particularly pool and step-run habitat in the upper watershed) and reduced water velocity and insect
drift. However, asin the other 3 studied watersheds, streambed conditions were improved, and pool
escagpe cover increased to the extent that the 2 lower Corrditos sites had smilar habitat quality to 2006,
despite lower streamflow.

Statistical Results With 13 comparable sitesin the San Lorenzo drainage, the declinein Size Class
[1/11l Ste dengties and increase in yearling Ste densties were satigicdly sgnificant (Table 42). With 5
comparable Stesin the Soqud drainage, the increasein totd Ste dengties was considered Satisticaly
sgnificant (Table 43). No statisticaly significant changes were detected in the Aptos and Corraitos
watersheds with smal sample sizes (Tables 44 and 45).
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TRENDSIN JUVENILE STEELHEAD DENSITY AND HABITAT
CONDITIONSIN THE SAN LORENZO RIVER, 1997-2007

The lower and middle mainstem have become less important in producing juvenile steethead in both the
YOY age classand the Size Class |1 and 111 categories in recent years. Tota juvenilesincreased in
2002 after awinter that had larger storms early in the winter and smaler ones afterwards. But dengities
declined after that. The years 1998 and 2006 had smilarly wet winters prior to fal sampling. However,
the maingtem had subgtantidly higher juvenile densitiesin 1998 than 2006. Habitat conditionsin 1998
that were better than in 2006 in both the lower and middle mainstem (depicted for Reaches 4 and 8,
respectively) included greater depth in fastwater habitat (riffles), higher water velocity due to higher
streamflow (and likely grester insect drift) and more escape cover in fastwater habitat in the middle
mainstem Reach 8. However, certain riffle habitat parameters were better in 2006 in the lower mainsem
Reach 4, such as greater escape cover (more overhanging willows) and less percent fines. In Reach 8
the estimated percent finesin 1998 and 2006 were the same. Rearing habitat conditionsin Reach 4 in
2007 have improved since 1999 regarding greater depth, more escape cover, reduced embeddedness
and reduced percent fines. However, 1997 conditions were better with regard to habitat depth and
percent fines. If baseflows had been the same in 1997 and 2007, habitat conditionsin Reach 8riffles
may have been smilar between years, with the possible exception of less escape cover in 2007.

For tributary sites and the upper mainstem, there was a generd decline in tota dengties from 1997 to
2000, with a generd increase from 2000 to 2003, followed by a genera decline from 2003 to 2007.
Since mogt juveniles were YQY,, their dengties followed the same trend. Tributary dengties of Size
Class|l and Il showed no generd trend, though as a group were especialy low in 2007. They were
smilar between 1997 and 1998 but generally increased in 1999 to an 11-year high, particularly in
Zayante, upper Boulder and Bear creeks. In analyzing habitat change in an important eastern tributary
reach, it was noted that rearing habitat conditions have declined in Zayante Reach 13d from 1997 to
2007, judging by the shalowest pool depthsin the 11-year period in 2007 (where annud differencesin
baseflow have limited effect on pool depth) and the relatively low pool escape cover in 2007. In
andyzing habitat change in an important western tributary reech, it was noted that overdl rearing habitat
quality in Boulder Reach 17a has declined from 1997 to 2007 due to reach-wide poal filling and
reduced pool escape cover.

Ecological Considerations

The dengty of juvenile edhead in the lower and middle mainstem San Lorenzo River is dependent
upon the number of spawning adults, oawning effort in these segments, spawning success (survivd rate
from egg to emerging fry), the number of juvenilesthat enter the lower and middle mainstem from
tributaries, surviva of emerging YOY in soring and the rearing habitat qudity primarily in fastwater
habitat (riffles, runs and heads of pools) in the spring and summer. The lower and middlie mainstem are
inhabited by primarily fast growing YOY with much fewer yearlings. In rdaively drier winter/springs
more spawning effort occurs in the lower and middle mainstem and less in the tributaries due to more
limited access to the upper watershed reaches. In the last 11 years, 1997, 2001, 2002 2004 and 2007
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were reatively dry, based on averaged mean monthly streamflow (May—September) (Figure 25).
Spawning successis likely greater in drier yearsin the lower and middle mainstem because fewer sorms
are likely to destroy spawning redds after spawning. However, shalow water depth in spawning glides
may make it more difficult for adults to spawn, and water percolates more dowly through the gravelsto
buried eggsin drier years. Y earsin which most of the larger winter scorms occur early in the winter and
they are of sufficient number to maintain a high but steedy decline in the hydrograph through the late
winter and spring, with the hep of smdler sormflows will maximize spawning effort later in the spawning
Season, spawning success and juvenile survivd after emergence in the lower and middle maingtem. The
years of 1997 and 2002 were examples of this hydrologic pattern. The year 2007 had few late winter
storms but aso few early winter sorms, it being the driest of the last 11 years.

In wetter years, more spawning effort occursin the upper reaches of the watershed, namely in the upper
maingem and the tributaries. Relative wet years included 1998, 1999, 2000, 2005 and 2006 (Figure
25). Spawning success and surviva of emerging YOY may be reduced in the lower and middle
maingtem in these years due to later storms that destroy redds and wash away emerging Y QY. There
may be fewer of the large yearlingsin those segments because growth rate may have been substantid in
early soring to encourage yearlings to smolt early. Large ssorms may aso reduce the surviva of yearlings
over the winter, aswell. However, after wetter winters the baseflow will be higher, and growth rate of
YOY in the lower and middie maingem will be subgtantia. The dengity of Size Class |l and 111 juveniles
may be quite high dueto YQOY reaching this smolt sze ther firs winter.
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Figure 25. Averaged Mean Monthly Streamflow for May - September, 1997-2007 at the Big Trees
Gage on the San Lorenzo River.
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Trendsin Juvenile Steelhead Densitiesin the Lower and Middle Mainstem San L orenzo
River

Inlooking at the trendsin tota juvenile densty, there has been agenera decline from 1997 to 2007 in
the lower, middle and upper maingtem (Figur e 13). There was agenerd increasein totd juvenile
denstiesin 2002, as was expected in ayear with larger early winter sorms and smaller sorms later,
though densgity comparisons with other years are weakened because different methods were employed
in 2002 by H.T. Harvey & Associates (HTH) (2003) to choose sampling sites. We saw the same
increased dengtiesin the adjacent Soquel Creek in 2002 to strengthen the comparison. After 2002,
totdl juvenile dengties generdly declined in the lower and middle maingtem.
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Figure 13. Plot of Annual Total Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2007.
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No data were available from the HTH report (2003) regarding YOY or Size Class |l and 111 densities.
YOY densties generaly declined from 1997 to 2000, increased in 2001 and 2003 but generally
declined from 2003 to 2007, which had lower dendties at dl stes compared to 1997-1999 (Figure
15). For Sze Class |l and 11 juvenile denstiesin the lower and middle mainstem, they were higher in
the years 1997-1999 than later years with rlatively low densties from 2000 until 2007, which had the
lowest densities measured in the last 11 years (Figure 17). The lower and middle maingem have
become less important in producing larger juvenilesin recent years. In order for adult returnsto increase
substantidly, the mainstem will need to again support a least the densities of Sze Class 11 and 111
juveniles that were present in 1997, 1998 and 2002 and hopefully much higher densitiesin the future.
Habitat quaity will need to improve substantialy in these segments to increase adult returns.
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The upper maingem ditein this andysisis upstream of maor tributaries (Branciforte, Zayante, Fal,
Newdl, Boulder and Bear creeks) and may be categorized with tributary sites because few of its YOY
grow into Sze Class |1 their first growing season.

Figure 15. Plot of Annual YOY Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2007.
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Figure 17. Scatter Plot of Annual Size Class Il/ lll Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2007.
36 " " ” ” ”
e k...t |—°— LowerMainsteml |
33 : : : : : : —-oa— Lower Mainstem 4
i ii.......|—9— MiddleMainstem6 |
30 —®— Middle Mainstem 8
27 | —%— Upper Mainstem 11 [
S —e— 5-Site Average
=} T T T
i 24 — ...:_...
0 H
o :
c 21
o :
3 : : : : : : : : ; : :
= 5 : ' 5 ; ; : : : &
2] .
© : : : :
O 12 e ey e .
(0]
N
N 9
6
3
0 -
i i i i i i i i i i i

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Sample Year

The years 1998 and 2006 had smilarly wet winters prior to fal sampling (Figur e 25). However, the
maingem had subgtantidly higher juvenile dengtiesin 1998 than 2006. The lower 2006 densities may
have resulted from fewer adults returning (not confirmed), reduced spawning success (not confirmed),
fewer juvenilesfiltering down from the tributaries due to lower juvenile densties there (confirmed by
Figure 14 shown in the tributary section of the summary) and reduced rearing habitat quality compared
to 1998. Habitat conditions that were better in 1998 than 2006 in both the lower and middle mainstem
(depicted for Reaches 4 and 8) included greater depth in fastwater habitat (riffles) (Figures27 and
30), higher water velocity due to higher streamflow (and likely greater insect drift) and more escape
cover in fastwater habitat in the middle mainstem Reach 8 (Figur e 31). However, certain riffle hebitat
parameters were better in 2006 in the lower mainstem Reach 4, such as greater escape cover (more
overhanging willows) and less percent fines (Figur es 28 and 29). In Reach 8 the estimated percent
finesin 1998 and 2006 were the same (Figure 32).

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 136



Figure 27. Averaged Maximum and Mean Riffle Depth in Reach 4 of the Lower Mainstem San

Lorenzo River, 1997-2002 and 2006-2007.
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Figure 30. Averaged Maximum and Mean Riffle Depth in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2007.
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Figure 31. Escape Cover Index for Riffle Habitat in Reach 8 of the Middle Mainstem San Lorenzo River,
1998-2000, 2003 and 2005-2007.
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Figure 28. Escape Cover Index for Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo River,
1998-2000 and 2006-2007.
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Figure 29. Averaged Percent Fines in Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo
River, 1997-2001 and 2006-2007.
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Figure 32. Averaged Percent Fines in Riffle Habitat in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2001, 2003 and 2005-2007.
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In 2007, the driest year in the last 11 years, flow-related habitat conditions were relatively poorer in the
lower and middle mainstem, while substrate conditions were improved over recent years. However,
despite the low flow conditions, juvenile dengties were lower than expected and much lessthan in
1997, 1998 and 2002, indicating that much fewer juveniles filtered down into the lower and middle
mainstem from tributaries. Adults may have had difficulties passng shdlow riffles and impedimentsin the
maingem River and tributaries to access some tributary Sites for spawning (unconfirmed). Supporting
evidence wasthat YOY dengties at upper tributary sitesin Zayante, Bean and Boulder creeks were
lessin 2007 than 2006, dthough reduced rearing habitat quaity may have dso played arolein the
decline. Also, there may have been a smaller adult population returning in 2007 (unconfirmed). Habitat
conditions worsened from 2006 to 2007 when riffle depth declined considerably from 2006 to 2007 in
both the lower and middle maingem (shown for Reaches 4 and 8). With the lowest streamflow in the
11-year period, 2007 had the lowest water velocity in rifflesin the lower and middle maingem and
likely the lowest insect drift rate. But riffle depth in 2007 was Smilar to past years when juvenile
dengties were higher. Average maximum riffle depth in 2007 in the lower maingem Reach 4 was within
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0.1 ft of that in 1999 and the same asit wasin 2001. The average mean depth in 2007 was the same as
in 1999, 0.1 ft deeper than in 2001 and 2002 and 0.1 ft shalower than 2000. In the middle mainstem
Reach 8, riffle depth (reach averaged maximum and mean) in 2007 was the same asin 2003 and 0.1 ft
shdlower than in 1997. Riffle escape cover continued to increase in the lower maingem (Reach 4) in
2007 (highest in 5 years of messure since 1998), as wdll as less percent finesin Reach 4 (dtill grester
than 1997). Percent fines aso lessened in the middle mainstem Reach 8 in 2007 (second lowest but Hill
greater than 1997), but Reach 8 had |ess escape cover (among the 3 lowest yearsin 11, smilar to 2000
and 4till more than 2003).

Trendsin Juvenile Densitiesin San Lorenzo River Tributariesand the Upper Mainstem

Looking for overdl trendsin juvenile dengties for al of the tributaries combined is difficult. Each
tributary drains a sub-watershed with its own climate, geology, gradient, habitat proportions, resdentia
density and human activities (logging, bridge building, paving and water extraction). Adult spawning
access and habitat conditions do not necessarily fluctuate annudly in pardle between sub-watersheds.
Some sub-watersheds are accessible in most years while others are difficult to passin drier winters.
Some sub-watersheds are more stable regarding sedimentation while others are more erosive. Some
have high annud variability in baseflow while others are gable.

Most of the juvenile population in tributaries congsis of YOY juveniles. YOY densties at tributary Sites
are influenced by severd factors; 1) number of adults returning to the respective tributaries, 2) spawning
effort, 3) spawning success, 4) survivad of emerging YOY in late winter and spring and 5) rearing habitat
qudity in primarily pools. Spawning conditions are better in the tributaries than the mainstem, but late
stormflows may be very successful in destroying many spawning redds because of the high percent fines
in spawning glidesin nearly dl tributary spawning sites. Water velocities from late sormflows may aso
wash newly emerged YQOY away with high mortdity in the face of little instream wood to provide
velocity shelter.

For tributary sites and the upper mainstem, there was a generd declinein tota dengties from 1997 to
2000, with agenerd increase from 2000 to 2003, followed by a generd decline from 2003 to 2007
(Figures 13 and 14). The extremdy high juvenile density measured in 2002 at Site 11 by HTH (2003)
seemed highly unusud, congidering our 13 other years of sampling experience with Reach 11 in the
upper maingtem. In 2007, total densities bounced back up in Zayante Creek, but continued to declinein
Bean and Bear creeks. Tota dengtiesin 2006 and 2007 were generdly less than they had been in 1997
and 1998.
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Figure 14.

Plot of Annual Total Juvenile Densities at San Lorenzo Tributary Sites, 1997-2007.
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YOY dengties at tributary and upper maingem stes generdly followed the same pattern astota
dengty, Ssnhce mogt juvenilefish a tributary Stesare YOY. YOY densities generally declined from 1997
to 2000, increased from 2000 to 2003 to an overdl high for the 11-year period, followed by agenerd
decline from 2003 to 2007 (Figure 16). Although there were no YOY data available in 2002, we can
guessthat YOY dengties followed the same trend astotal dengties. YOY densties fluctuated gregily
through the years at certain sites. YOY dendity at Site 14c in upper Bean Creek fluctuated the most.
Thisreach is greatly impacted by wel pumping. During the 20032007 period, Site 14b in middie Bean
Creek surprisngly had no YOY in 2007, presumably because along segment of the creek upstream of
the ste was dry and prevented YOY recruitment. YOY density at Site 13c on Zayante Creek annualy
fluctuated up and down, and Site 13d on Zayante Creek declined sgnificantly, with its 2007 dengty the
second lowest in 11 years.
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Figure 16. Plot of Annual YOY Juvenile Densities at San Lorenzo Tributary Sites, 1997-2007.
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YQY densitiesin San Lorenzo tributaries may be relatively higher in years like 1997 and 2002 because
of no large, late gorms but smdler late storms sufficient to promote spawning through the winter and
soring. YOY dengties may dso be higher in wet years, such as 1998, which had high winter flows for
good spawning access and high baseflows later on for good rearing habitat, with no large sormflows
occurring between March and June but still adequate spawning flows for late spawners. 1999 had
relatively large sormflowsin April and May that may have reduced YOY survivd. The year 2000 had
multiple large Sormflows from January through early March, making egg surviva likdy difficult, followed
by rapid decline in baseflow with no storms except for a short onein late April. In addition, it was
hypothesi zed that there were reduced adult returnsin 2000 associated with the El Nifio slorm pattern
and associated ocean conditions. There was likely high mortaity of smoltsin winter of 1997-1998 due
to large flood flows. The El Nifio period began in summer 1997 and persisted through spring and
summer of 1998. Warm water, low macronutrient levels and low chlorophyll and primary production
aong the continental shelf characterized the event. Poor smolt survivd in the ocean may have resulted
from high competition for food under warm water conditions, contributing to low adult returns in 2000.
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The drier to moderate rainfall years of 20012004 likely dlowed for relatively higher egg and young
YOY survival, with enough small stormsto alow adult access to tributaries and the largest sorms
occurring in early winter. Y ears 2004 and 2005 produced smilar YOY dengties as 1999 with very
different hydrographs (Figures 61 and 62). The year 2004 had no sgnificant storms after early March
and below average baseflows after that. The year 2005 had periodic stormflows throughout March,
April and early May, with above average baseflows through the summer. YOY dendties declined in
2006 with periodic sormflows through mid-May asin 2005, but the scorms were of larger dimension
and lagted longer in 2006, thus likely leading to poor egg and young YOY survivd (Figure 64). The
year 2007 had only very smdl storms in January that would have provided limited access to tributaries
and only two moderate stormflowsin March that would have provided access and flows conducive to
gpawning in tributaries, likey limiting spawning effort in the tributaries (Figur e 65). Egg survivd was
likely good but competition for food associated with low bassflow likely reduced YOY survivdl.
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Figure 61. The 2004 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 62. The 2005 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 64. The 2006 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 65. The 2007 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Tributary dengties of larger Size Class 11 and 111 juveniles (mogt entirdly yearlings) in fal are
determined mainly by 1) over-wintering surviva the previous winter, 2) growth rate in spring that may
dlow early smalting of yearlings their first goring and 3) rearing habitat qudity through the summer.

Tributary dengties of Size Class|l and 111 showed no generd trend, though as a group were very low in
2007. They were smilar between 1997 and 1998 but generally increased in 1999 to an 11-year high,
epecidly in Zayante, upper Boulder and Bear creeks (Figure 18). Then in 2000 there was a generd
decline except in Bear Creek. The year 2001 showed mixed changes in dengties of larger juveniles,
with some sites increasing in dendity and others declining. There was adata gap in 2002. However, if
trends were smilar to Soquel Creek in that year (Figures 23 and 24), dengities of larger juveniles were
likely smilar to 2001 in San Lorenzo tributaries. Densities of larger juveniles increased in 2003, declined
in 2004 and rebounded in 2005, especidly in middle Bean Creek. Densities generdly increased in

2006, except for areturn to more typical dengtiesin middle Bean Creek that year. Dendties of these
larger juveniles declined at al sites under consideration in 2007 except for upper Zayante Creek.
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Figure 18. Plot of Annual Size Class IlI/ lll Juvenile Densities at San Lorenzo Tributary Sites,
1997-2007.
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Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,

1997-2007.
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Figure 24. Plot of Annual Size Class II/ lll Juvenile Densities at East Branch Soquel Creek Sites,

1997-2007.
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The highest overdl Size Class |l and I11 densities at most Sites occurred in 1999, which was ardatively
wet year without flows reaching bankfull streamflow (2,800— 4,300 cfs at Big Trees; (Alley 1999), an
intermediate vaue for averaged mean monthly streamflow for May through September inthelast 11
years and much above median daily flow for May through September for the years of record (Figure
56). Yearsthat had overdl low Ste densties of larger juveniles were 2001, 2004 and 2007, al of which
had rdaively low averaged mean monthly streamflow for May through September in the last 11 years
and below the median daily flow for the years of record (Figures 25, 58, 62 and 65). When one takes
alessdetailed look at the changesin dengties of larger juveniles, there has been little overdl changein
dengties except in 2007, when most densities declined subgtantidly. If adult returns are to substantialy
improve, dengties of these larger, soon to smoalt, juveniles must greatly increase from much improved
tributary habitat quality.
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Figure 56. The 1999 Daily Average Discharge for the USGS Gage On the San L orenzo River
at Big Trees.
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Figure 58. The 2001 Daily Average Dischargefor the USGS Gage On the San L orenzo River
at Big Trees.
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Annud trendsin Size Class Il and 111 dengties at the upper Zayante Site 13d did not correlate well with
changesin reachrwide pool depth for the years of available data. However, no reach datawere
availablefor drier years of 2001, 2002 or 2004 (Figur e 33). Changes in dendtiesin upper Zayante
Creek corrdated well with changesin sampling Site escape cover in pools until 2006 and 2007, when
dengties were stable at 2005 levels despite reduced escape cover (Figures 18 and 34b). They may
have remained constant because of higher baseflow in 2006 and higher over-winter surviva in 2007
after amild winter. Changesin densties dso correlated well with reach-wide escape cover in 1998—
2000 and 2003 (Figur e 34a). However, somewhat higher reach-wide escape cover in 2005 did not
correspond to high Size Class 11 and 11 fish dengity in that year, presumably because escape cover a
sampled pools remained similar between 2004 and 2005. The decline in step-run percent fineswas only
positively correlated with increased densities from 2001 to 2003, but pool escape cover was aso
relatively high in 2003 to encourage higher dengties (Figure 35).
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Figure 33. Averaged Maximum and Mean Pool Depth in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34a. Escape Cover Index for Pool Habitat in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34b. Escape Cover Index for Pool Habitat at Site 13d in Zayante Creek, 1998-2001 and
2003-2007.
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Figure 35. Averaged Percent Fines in Step-Run Habitat in Reach 13d of Zayante Creek, 1998-2001,
2003-2007.
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For the lower Boulder Creek Site 17a, annud changesin dengity of Size Class |1 and 111 juveniles were
well correlated with reach-wide changes in pool depth for the years of data (1998—-2000 and 2005~
2007) (Figure 36). Changesin dendty were not correlated with changes in escape cover in sampled
pools or with reach-wide changes in pool escape cover (Figures 37a-b). The poor correlation may
result from no consideration of step-run escape cover and depth in areach where step-runsare alarge
proportion of the habitat and deep enough to be inhabited by larger juveniles. Also, except for 1997
and 2007, the annud differences in pool escape cover were smdl in sampled pools that generdly lacked
much escape cover. Therefore, other factors may have played larger roles in determining dendities. The
2007 density was much less than the 2006 density, despite increased pool escape cover in 2007.
However, large yearlings from the previous wet year may have smolted and out-migrated in spring 2007
prior to fdl sampling, leading to smdl fdl yeerling dengties. Dengties were sometimes positivey
correlated with increases in percent fines in step-runs, though percent fines did not increase a substantia
amount except from 1998 to 1999 (Figure 38). Thisis the opposite of what was expected because
increased percent fines indicates a decline in habitat qudity. Apparently the negative effect of increased
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percent fines measured in 1999 and 2006 were overcome by relaively high streamflow and water
velocity, grester water depth in step-runs and better feeding sationsin step-runs and the heads of

poals.

Figure 36. Averaged Maximum and Mean Pool Depth in Reach 17a of Boulder Creek, 1998-2000
and 2005-2007.
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Figure 37a. Escape Cover Index for Pool Habitat in Reach 17a of Boulder Creek, 1998-2000

and 2005-2007.
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Figure 37b. Escape Cover Index for Pool Habitat at Site 17a in Boulder Creek, 1997-2001 and
2003-2007.
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Habitat Trendsin the Lower and Middle Mainstem of the San L orenzo River

In the lower maingtem (downstream of the Zayante Creek confluence) habitat conditionsin Reach 4
(above the gorge and below the Felton water diverson) were andyzed since 1997. Riffles were focused
on because warm water temperatures increase the energy requirements of juvenile steelhead, forcing
them to select fastwater habitat where water velocity and insect drift are maximized. Since 1997, the
wettest winters have been 1997/1998 and 2005/2006 (Figures 55 and 65). The largest sorm events
were in December 1997 and February 1998, both much above bankfull discharges. These storms (and
the ondaught of sediment coming in from the upper watershed and especidly the Zayante sub-
watershed) brought streambank erosion, bankfull channe widening, channd braiding, large trees
entering the channd (subsequently cut up and lost during later sormflows) and generd channd ingability
to upper Reach 4.

Figure55. The 1998 Daily Average Dischargefor the USGS Gage On the San L orenzo River
at Big Trees.
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Figure 64. The 2006 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Water depth in rifflesis mainly influenced by 1) streamflow, 2) channd width and 3) the degree of filling
in between the larger cobbles and boulders with fine sediment (sedimentation) and smaller rocks.
Wetted channd width in fal 1997-2000 and 2006—2007 were 33, 35, 30 (1999), 39, 39 and 25 feet,
respectively. By comparing the averaged mean monthly flow (May through September) with riffle depth
in Reach 4, it is evident that habitat substrate conditions were likely best in 1997 (deepest riffles despite
lower streamflows and low percent fines) and 2007 (deegper than in 2001 and 2002 despite lower
sreamflow and low percent fines) (Figures 25 and 27—29). Substantid filling was detected in 1999
(extreme shalowing evident) with improvement in 2000. By 2007, channedl conditions had improved
with greater depth than in 2001-2002 despite lower basaflow, but were still not as deep as 1997
conditions. Reduced escape cover in 1999 was cons stent with sedimentation that year. However, riffle
embeddedness for 1997—2000 a Sampling Site 4 was not congstent with sedimentation in 1999, with
riffle embeddedness for 1997—-2000 being 40, 45, 30 (1999) and 45%, respectively. Reach-wideriffle
embeddedness for 2006—-2007 showed improvement from previous years at 37 and 19%, respectively
(embeddedness a sampling sites being 25% in both years). Apparently, the wet winter of 2005/2006
did not cause the eroson and sedimentation that the wet winter of 1997/1998 had produced. Percent
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fines were rdativey high during the 19982001 period. Percent fines were aso reduced by 2007 and
approaching 1997 levels. Escape cover in 2007 was crested by primarily overhanging willows adong the
channe margin, rootmasses and large instream wood and very little from cracks and crevices in the
substrate. In summary, although rearing habitat conditionsin Reach 4 in 2007 have improved
since 1999 regarding greater depth, mor e escape cover, reduced embeddedness and reduced
per cent fines, 1997 conditions wer e better with regard to habitat depth and percent fines.
Unfortunately, riffle escape cover was not measured reach-wide in 1997 for comparisons.

Figure 25. Averaged Mean Monthly Streamflow for May - September, 1997-2007 at the Big Trees
Gage on the San Lorenzo River.
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Figure 27.

Averaged Maximum and Mean Riffle Depth in Reach 4 of the Lower Mainstem San
Lorenzo River, 1997-2002 and 2006-2007.
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Figure 28. Escape Cover Index for Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo River,
1998-2000 and 2006-2007.
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Figure 29. Averaged Percent Fines in Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo
River, 1997-2001 and 2006-2007.
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In the middle mainstem (between the Zayante and Boulder creek confluences) habitat conditionsin
Reach 8 (from upper Ben Lomond to Brookdale past the Alba Creek confluence and ending at the
Clear Creek confluence) were analyzed since 1997. Riffle habitat was focused on because under warm
water conditionsin the middle maingtem, juvenile stedhead are found primarily in fastwater habitat.
Habitat conditionsin Reach 8 were best in the wet year of 1998 (highest baseflow, greatest depth,
fastest water velocity and most escape cover) (Figures 30, 31 and 55). Asin Reach 4, we see the dip
in riffle depth in 1999, indicating filling by sediment and smaller rocks and gravels, and subsequent
improvement in 2000. Changes in riffle depth approximatdly followed changesin averaged mean
monthly streamflow (May- September) except maximum riffle depth continued to decline in 2002 and
2003 despite grester streamflow (Figur e 25). Then improved depth was detected in 2004 despite
lower baseflow. Conditionsin 2005 were dso relatively good with high riffle depth and escape cover.
Asin Reach 4, percent fines greatly improved in 2007 since 1998 and were approaching the 1997 low
(Figure 32). Riffle embeddedness in the same sampled rifflein 1997 and 2007 was 35% and 15%,
respectively, indicating that 2007 had some of the best substrate conditionsin 11 years when the low
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percent fines are also consdered. However, overdl rearing habitat conditionsin 2007 were not as good
asin 1997 with regard to depth and percent fines, though embeddedness was better in 2007. It is
unlikely that crestion of deeper pockets in riffles hasimproved in 2007 due to any change in substrate
conditions since 1997. Unfortunately, reach-wide escape cover was not measured in rifflesin 1997.
However, escape cover in 2007 was much less than in 1998 or 2005, indicating reduced habitat quality
in that regard. 1T baseflows had been the samein 1997 and 2007, habitat conditionsin Reach 8
riffles may have been similar between years, with the possible exception of less escape cover
in 2007.

Figure 30. Averaged Maximum and Mean Riffle Depth in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2007.
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Figure 31. Escape Cover Index for Riffle Habitat in Reach 8 of the Middle Mainstem San Lorenzo River,
1998-2000, 2003 and 2005-2007.
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Figure 32. Averaged Percent Fines in Riffle Habitat in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2001, 2003 and 2005-2007.
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Habitat Trendsin San Lorenzo Tributaries

In generd, sub-watersheds on the west Side of the drainage (largest being Fall and Boulder) are
“generdly” steeper in gradient, are from granitic origin with generdly larger boulders present in their
lower reaches, flow through deeper and narrower canyons without floodplains, are relaively more
shaded and cooler and are impacted by primarily surface water diversons and logging. The sub-
watersheds from the east (largest being Branciforte- Carbonera, Zayante-Bean, Newd |, Bear and
Kings) are generaly lower gradient, are mostly from shale and sandstone origin (except Branciforte-
Carbonera), have reaches that do not always flow through narrow canyons, are sporadicaly less
shaded by primarily deciduous trees and warmer. Streamside vegetation playsllittle role in pool
formation in Boulder Creek but plays an important role in other tributaries. The flatter sub-watersheds
of the eastern tributaries are more impacted than the western tributaries by higher resdential and urban
dengity, more human activities (more paved surfaces, quarrying, logging and business- and road-
generated chemica pollution) and greater water extraction primarily from wells (except Lompico Creek,
which has a surface diverson). The upper mainstem has amix of influences from western and eastern
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tributaries with low gradient and long pools except where gradient increases in the upper reaches
beginning near Waterman Gap.

In Zayante Creek, the largest eastern sub-watershed of the San Lorenzo system, habitat trends were
andlyzed in Reach 13d since 1998 when habitat typing of tributary reaches began. Thiswasthe
uppermost reach under study and downstream of Mountain Charlie Gulch. Pool habitat was focused on
for depth and escape cover parameters because in smaler tributary channels, most juvenile steelheed
inhabit poals, with important Size Class |1 and 111 juveniles restricted to primarily pools and step-runs.
In Reach 13d, annua changesin pool depths paraleled annud changes in averaged mean monthly
streamflow record at Big Trees gage (May—September) except for additional shallowing between 2000
and 2003 caused by streambed filling despite increased baseflow in 2003 (Figures 25 and 33).
However, percent fines in step-runs declined substantidly through the period (Figur e 35). Percent fines
in step-runsin 2007 were a a 10-year low. The important reach-wide pool escape cover showed
improvement from 1998 to 2005 but substartia reduction in 2006 and continued low in 2007 (Figure
34a). (Escape cover in sampled pools mirrored reach+wide changesin an effort to sample average
habitat conditions but should not be used to detect reach-wide trends (Figur e 34b).) Rearing habitat
conditions have declined in Zayante Reach 13d from 1997 to 2007, judging by the shallowest
pool depthsin the 11-year period in 2007 (where annual differencesin baseflow have limited
effect on pool depth) and thereatively low pool escape cover in 2007.
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Figure 33. Averaged Maximum and Mean Pool Depth in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34a. Escape Cover Index for Pool Habitat in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34b. Escape Cover Index for Pool Habitat at Site 13d in Zayante Creek, 1998-2001 and

2003-2007.
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Figure 35. Averaged Percent Fines in Step-Run Habitat in Reach 13d of Zayante Creek, 1998-2001,

2003-2007.
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In Boulder Creek, the largest western sub-watershed of the San Lorenzo system, habitat trends were
andyzed in Reach 17asince 1998. Annua changesin reach-wide pool depths did not parale annua
changes in averaged mean monthly streamflow record at Big Trees gage (May—September) in 1998—
2000 but did in 2005-2007. Pool depth in 1999 remained similar to 1998 and actually improved
despite reduced baseflow (Figures 25 and 36). Pool depth increased in 2006 and declined in 2007,
congstent with changesin baseflow. Overdl pooal filling appeared evident from 1998 to 2007 from
reduced pool depths beyond the effects of baseflow differences. Reduced pool escape cover, reach
wide, was evident from 1998 to 2007, though it was limited in generd (Figur e 37a). Reach-wide
escape cover was highest in 1998, declined considerably in 1999, rebounded in 2005 but declined in
2006 and remained low in 2007. High escape cover at the sampled pool habitat in 1997 in the same
vicinity of later sampling offered evidence that escape cover was once much higher (Figur e 37b).
Escape cover was generaly lessin lower Boulder Creek than in Reach 13d in Zayante Creek over the
10-year period. Percent fines in valuable step-run habitat increased from 1998 to 1999 but declined to
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alow in 2005 and maintained low level in 2007. This aspect of rearing habitat improved. Percent fines
in Boulder Reach 17awere generdly less than in the Zayante Creek Reach 13d, athough both were
samilarly low in 2007 (Figure 38). However, overall rearing habitat quality in Boulder Reach 17a
has declined from 1997 to 2007 (asthey have in Reach 13d) dueto reach-wide pooal filling and
reduced pool escape cover .

Figure 36. Averaged Maximum and Mean Pool Depth in Reach 17a of Boulder Creek, 1998-2000
and 2005-2007.
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Figure 37a. Escape Cover Index for Pool Habitat in Reach 17a of Boulder Creek, 1998-2000
and 2005-2007.
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Figure 37b. Escape Cover Index for Pool Habitat at Site 17a in Boulder Creek, 1997-2001 and
2003-2007.
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Figure 38. Averaged Percent Fines in Step-Run Habitat in Reach 17a of Boulder Creek, 1998-2001
and 2003-2007.
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TRENDSIN JUVENILE STEELHEAD DENSITY AND HABITAT
CONDITIONSIN SOQUEL CREEK, 1997-2007

In drier years with reduced baseflow, juvenile densties in the mainstem were relatively higher. In wetter
years, the dengities declined. The exception to our inverse relationship was 2001, when YOY and total
juvenile densities were relatively low despite low streamflow (except for the uppermost maingtem site
with dengties dl increasing from 2000 to 2001). Relatively higher YOY and total dengties occurred in
1997, 2002, 2004 and 2007. Densities of Size Class |l and 111 juvenilesin the mainstem were generdly
low, with relatively higher densitiesin 1997, 1998 and 2005.

Since 1997, rearing habitat qudity in the lower mainsem has improved with increased average
maximum pool depth and has declined with regard to reduced escape cover. However, riffles conditions
for aguatic insects and steelhead food supply have improved. During the instream wood survey in 2002,
this reach was noted for its lack of large wood (Alley 2003). In the lower maingtem, dengties of larger
juveniles were not well correlated with rearing habitat conditions.

Overdl rearing habitat quaity declined since 1997 in the upper mainstem because of poolsfilling with
sediment and less escape cover. During the instream wood survey in 2002, this reach was noted for its
lack of large wood (Alley 2003). In the upper mainstem, dengties of larger juveniles were not
correlated with reach-wide changesin pool depth, or reach-wide changesin escape cover. However,
they were positively correlated with changes in pool escape cover at sampling sites (except in 2004)
and reduced embeddedness in riffle and run habitat (except for 2006). Relatively better habitat
conditions were cons stent with higher densitiesin 1997, 1998, 2005 and 2007.

The best explanation for fluctuationsin Size Class 11 and 111 dengties in the mainstem was related to
differencesin presumed spawning effort, soawning success and increased YQOY growth in wetter years
versus dower growth in drier years. In milder winters, there is better over-wintering survivd of yearlings,
which may contribute to higher dengties found in the mainstem in 1997, 2001 (Site 4 only) and 2002
(Site4 only). In wetter years, there may be less spawning effort and spawning successin the mainsem
until late in the spawning season. However, the above median daily baseflow results in faster weter
velocity, increased insect drift and deeper feeding stations in fastwater habitat, at least in the spring.
These factors dl promoted faster growth rate, leading to a higher proportion of YOY reaching Size
Class |1 their first year and resulting in higher dengties of larger juvenilesin 1998 and 2005.

In East Branch Soqud Creek, totd and YOY dendties annudly fluctuated in adissmilar fashion in
lower East Branch and upper East Branch except they increased at both locations from 2001 to 2002
and decreased at both locations in 2006. After reaching an 11-year high in 2004, total and YOY
dengtiesin the lower East Branch declined in 2005 and then again in 2006 to amost zero but
rebounded in 2007 to haf the 1997 level. Higher YOY dengtiesin drier yearsin the lower East Branch
may have resulted from greater spawning effort than in wetter years, more spawning success and higher
survivd of YOY after emergence. In wetter years, more adult steelhead likely continued further up the
East Branch into the Soquel Demonstration State Forest (SDSF). With the streambed ingtability of the
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lower East Branch, redd (nest) scour or burid in sediment may have be more common in winters with
higher sormflows.

Overdl rearing habitat qudity declined in the lower East Branch from 1997 to 2007, primarily with
regard to fastwater habitat important to YOY juveniles and aguatic insects. Other factorsrelated to the
turbidity and thin it layer on the substrate observed at the sampling site in 2006 and 2007 may aso
indicate lower habitat qudity. During the instream wood inventory in 2002, this reech was identified as
onewith amdl quantities of large instream wood (Alley 2003). The apparent disconnect between non
streamflow related rearing habitat conditions and Size Class 11 and I11 densitiesin the lower East Branch
indicated that rearing habitat quality within the observed rangein the last 11 years was overshadowed
by poor over-winter surviva of yearlingsin years that were not wet enough to grow many YOY to Size
Class 1. Over-winter surviva did not gpopear good in any year. The effect of non-streamflow related
rearing habitat conditions was aso overshadowed by the added potentia for growth of some YOY to
Size Class |l inintermediate to wet years. The years with highest densities of Size Class |1 and 111
juvenilesin the lower East Branch occurred in 1998 and 2005, two relatively wet years with moderate
YQY production. Higher growth rate during these high spring-baseflow years alowed a higher
proportion of YOY to reach Sze Class||, leading to higher dengties of larger juveniles.

In the upper East Branch, dendities of Size Class |11 and 111 increased during 1997—-1999, with a decline
to less than one-fifth the 1999 density by 2004. Then the dengity increased up to the highest density in
11 yearsin the dry year of 2007. Therdatively high density of Sze Class|l and I11 juvenileswas likely
dueto a least moderate numbers of YQOY in 2006 and good over-winter surviva of yearlings during a
mild winter. The three highest Size Class |1 and 111 dengtiesin the upper East Branch did not
correspond to any hydrologic category. They were 1998 (very wet year), 1999 (intermediate year) and
2007 (very dry year). Both the wet and moderately wet years had sufficient spring baseflows to grow
some YOY into Sze Class1l. The dry year likely had very good over-winter surviva of yearlings,
athough rearing conditions worsened. In addition, adult access may have been hampered in the dry
2006/2007 winter, resulting in lower YQOY production and reduced competition for food.

Although improvement in pool rearing habitat was detected in the upper East Branch in some years
(greater pool depth in 2006 and greater pool escape cover in 2004), dataindicate that habitat quality in
2007 was smilar to conditionsin 2000. The apparent disconnect between non-streamflow related
rearing habitat conditions and Size Class |1 and 111 dengities at Site 16 indicated that non-stresmflow
related rearing habitat quaity within the observed rangein the last 11 years was overshadowed by 1)
poor over-winter surviva of yearlingsin years that were not wet enough to grow many YOY to Size
Class I, 2) the potentid for growth of some YOY to Sze Class |1 in intermediate to wet years and 3)
high over-winter surviva of yearlingsin dry years.

Attemptsto retrieve PIT-tagged juveniles has indicated very limited movement of tagged individuas
from ther origind locations.

If the incidence of large instream wood were to increase substantidly in the East Branch, rearing habitat
quality and improved over-winter surviva of yearlings may play more important rolesin incressing Size
Class1l and 111 dengities.
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Trendsin Juvenile Steelhead Density in the Soquel Creek Mainstem

At the 4 mainstem Sites tracked for the past 11 years, annud trendsin tota and YOY juvenile dengities
paraleled each other (Figures 19 and 21). Because the juvenile population in the maingem islargely
YQY, spawning effort, spawning success and early YOY survivd largdy dictate totd juvenile dengities
in these reaches. Relatively higher YOY and total densities occurred in 1997, 2002, 2004 and 2007.
The higher dengity in 1997 was followed by three low-density years with increases in 2001 and 2002.
Then there was adrop in density in 2003, an increase in 2004, a decrease for two yearsin 2005 and
2006 and a strong rebound in 2007. In drier years the juvenile densities were rdatively higher in the
maingem stes. Inwetter years, the densities declined. The years of highest YOY and tota juvenile
density corresponded to years with the lowest averaged mean monthly streamflow (May—September),
indicating the drier years (Figur e 26). Thisinverse relationship may be explained by assuming thet in
drier years, adult spawners have poorer access to the upper watershed, having more shallow riffles and
other impediments to pass. Thus they expend more spawning effort in the maingtem. Also, in drier years,
survival of eggs and emerging Y OY may be increased without substantia late stormflows to scour or
smother redds and wash away Y QY. We learned from our spawning gravel study, which involved
streambed coring and particle Sze andyss, that pawning grave conditions in the mainstem were
ressonably good in 2002, a year that was likely without large bankfull stormflows that would move
consderable sediment (Alley 2003). The exception to our inverse relationship was 2001, when Y OY
and tota juvenile densities were rlaively low despite low streamflow (except for the uppermost
mangem Ste with dengties dl increasing from 2000 to 2001).
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Figure 19. Plot of Annual Total Juvenile Densities at Mainstem Soquel Creek Sites, 1997-2007.
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Figure 21. Plot of Annual YOY Densities at Mainstem Soquel Creek Sites, 1997-2007.
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Figure 26. Averaged Mean Monthly Streamflow for May- September, 1997- 2007 at the Soquel
Village Gage on Soquel Creek.
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Dengtiesof Sze Class |1 and Il juveniles graphed at the 4 maingem Stes changed modtly in pardld
over the past 11 years (Figure 23). In generd, dendties were low, with rdatively higher denstiesin
1997, 1998 and 2005. Site 4 aso showed relatively higher densitiesin 2001 and 2002. Thus, the
pattern was different than that for YOY and tota densities. These larger juveniles consisted of primarily
YOY that grow to Sze Class || their first year and yearlings that have held over from the previous year
in the maingem or have filtered down from the East and West Branches. However, multiple years of
limited scanning of juveniles a our sampling Stesfor juveniles PIT tagged by NOAA fisheries biologists
has detected very little movement from where they were originaly tagged, except for one large juvenile
that moved from one of the branchesinto Reach 8 of the mainstem. In wetter years, there may be less
spawning effort and spawning success in the maingtem until late in the spawning season. However, the
above median daily bassflow resultsin faster water velocity, increased insect drift and deeper feeding
dations in fastwater habitat, at least in the spring. These factors dl promoted faster growth rate, leading
to ahigher proportion of YOY reaching Size Class |1 their first year and resulting in higher densities of
larger juvenilesin 1998 and 2005.

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 186



Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,

1997-2007.
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Rearing habitat conditions were graphed to compare to dendties of Size Class 1l and 111 juveniles,
whose dengities typically correlate best to rearing habitat qudity. At the lower mainstem Site 1, well
below the Moores Gulch and Bates Creek confluences, densities of these larger juveniles were not well
correlated with rearing habitat conditions averaged for the reach. Dengties of these larger juveniles were
amilarly low throughout the years, with highest relative values in 2005 and 2007. No corresponding
2005 increase in reach-wide pool depth, escape cover in sampling Site pools or reach-wide escape
cover were detected (Figur es 39-40b). Reach-wide averages in maximum and mean pool depth did
not change much through the years, except in 1999 (no reach-wide datain 1998). The one habitat
improvement in 2005 was reduced embeddedness in riffle and run habitat at the sampling site (Figure
41). High dengties that year are best explained by the increased bassflow in spring that alowed a higher
proportion of YOY to reach Size Class 1 (Figure 26). The increased density in 2007 correlated with
modestly improved escape cover in sampled pool habitat, modestly improved reach-wide escape cover
and further reduced embeddednessin riffle and run habitat a the sampling ste. The modest increasein
SizeClass 1l and Il dengtiesin 2007 may have been partidly due to improved, non-flow related
rearing habitat, but were most likely from good over-winter surviva of yearlings, more spawning effort
and higher spawning successin Reach 1, with some YOY reaching Size Class || even during adry year.
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Figure 39. Averaged Maximum and Mean Pool Depth in Reach 1 of Soquel Creek, 1997-2007.
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Figure 40a. Escape Cover Index for Pool Habitat in Reach 1 of Soquel Creek, 1997-2007.
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Figure 40b. Escape Cover Index for Pool Habitat at Site 1 in Soquel Creek, 1997-2006 and 2007.
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Figure 41. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 1,
of Soquel Creek, 1997-2007.
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Denstiesof Sze Class |1l and I11 juveniles at the upper maingem Site 10 (Reach 7), upstream of the
Moores Gulch confluence, were not correl ated with reach-wide changesin pool depth (Figure 42), or
reach-wide changesin escape cover (Figure 43a). However, they were positively correlated with
changesin pool escape cover at sampling Sites (except in 2004) (Figure 43b) and reduced
embeddedness in riffle and run habitat (except for 2006) (Figur e 44). Non-streamflow related rearing
habitat quaity likely explained the smdl fluctuations in dengties from 1999 through 2004. Relaively
better habitat conditions were congstent with higher denstiesin 1997, 1998, 2005 and 2007.
However, higher densitiesin 1998 and 2005 were also influenced by alarger proportion of YOY
growing into Size Class 11 in these wetter years. The dightly higher densitiesin 1997 and 2007 may have
partidly resulted from greater spawning effort, spawning success and over-winter surviva of yearlingsin
the mainstem during a drier winter.
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Figure 42. Averaged Maximum and Mean Pool Depth in Reach 7 (Above Moores Gulch)
of Soquel Creek, 1997-2007.
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Figure 43a. Escape Cover Index for Pool Habitat in Reach 7 (Above Moores Gulch)

of Soquel Creek, 1997-2007.
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Figure 43b. Escape Cover Index for Pool Habitat at Site 10 (Reach 7 Above Moores Gulch)

in Soquel Creek, 1997-2007.
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Figure 44. Average Embeddedness for Riffle and Run Habitat at Sampling Site 10 in Reach 7
(Above Moores Gulch) of Soquel Creek, 1997-2007.
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In the East Branch of Soquel Creek, trends in juvenile steelhead densities were tracked since 1997 at
Sites 13a (Reach 9a) and 16 (Reach 124d). Site 16 islocated in the Soquel Demonstration State Forest
(SDSF) and above permanent water diversions. Site 13ais located downstream of the Amaya Creek
confluence, the quarry water diverson, the Hinckley Creek confluence and the Mill Pond water
diverson and outfal (under new ownership prior to the 2006 sampling). Site 13aisin ageomorphicaly
unstable reach where streambank erosion and fallen trees are common, and streambed rocks are poorly
sorted by size (Barry Hecht, personal observation). Habitat conditions in Reach 9amay change
condderably during high winter sormflows. During and after drier winters, spawning access and
summer baseflow are much less at Site 16 than Site 13a.

Totd and YOY dendties annudly fluctuated in adissmilar fashion a& Sites 13aand 16 in 1997-2007,
except they increased at both sites from 2001 to 2002 and they decreased at both sites in 2006

(Figures 20 and 22). In dl but 2004 and 2007 (the two driest years of the 11 years examined) Y OY
dengties were much higher at Site 16. Usudly, lessthan 10% of the juveniles at these siteswere larger
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yearlings. YOY growth rateisless a Site 16, with only afew YQOY reaching Size Class || only after the
wettest winters. A higher proportion of YOY reach Size Class 11 in wetter years because more food is
available during higher spring bassflow.

Figure 20. Plot of Annual Total Juvenile Densities at East Branch Soquel Creek Sites,
1997-2007.
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Figure 22. Plot of Annual YOY Densities at East Branch Soquel Creek Sites, 1997-2007.
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At Site 133, total and YOY dengties declined in 1997-1999 from ardatively high YOY density (near
80 figh/ 100 ft) in 1997 to one-fourth that in 1999. Total and YOY dengties remained at that relaively
low leve in 1999-2003, except for an increase to nearly the 1997 leve in 2002. Then densities
declined in 2003 and increased to the 11-year high in 2004. Total and YOY densities declined in 2005
and then again in 2006 to dmost zero but rebounded in 2007 to half the 1997 levd.

The three years with highest total and YOY densities at Site 13a were drier years (1997, 2002 and
2004) (Figure 26). Mot of the low YQOY dengities occurred after intermediate to wet winters (1999,
2000, 2003 and 2006). Higher YOY denditiesin drier years may have resulted from greater spawning
effort than in wetter years, more spawning success and higher surviva of YOY after emergence. In
wetter years, more adult steelhead likely continued further up the East Branch into the SDSF. With the
streambed ingtability of Reach 9a, redd scour or burid in sediment may have be more common in
winters with higher gormflows.
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At Site 133, the years with highest dengities of Size Class 11 and 111 juveniles occurred in 1998 and
2005, two relatively wet years with moderate YOY production (Figures 24 and 26). Higher growth
rate during these high spring-baseflow years alowed a higher proportion of YOY to reach Sze Class |,
leading to higher dengities of larger juveniles. After relative high dengtiesin 1997 (19/ 100 ft) and 1998
(27/ 100 ft), dengities dropped considerably to one-third the 1998 leve in 1999 and continued to drop
during the 1999-2004 period to just 1 fish/ 100 ft in 2004. Surprisingly, from the dry 2004 year to the
relatively wet 2005 year, dendties jumped to 26 fisv 100 ft, second highest in 11 years, only to drop
precipitoudy to 3 figv 100 ft in 2006-2007, Smilar to the low dengties of 2001-2004. The wide
fluctuation in Sze Class 11 and 11 juvenilesin 20042006 was puzzling.

Figure 24. Plot of Annual Size Class II/ lll Juvenile Densities at East Branch Soquel Creek Sites,

1997-2007.
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At Site 133, annual dengties of Size Class |1 and 111 juveniles were not correlated with changesin pool
escape cover a sampling sites (Figur e 46b). Insufficient years of datawere available for reach-wide
changesin pool depth, escape cover or percent finesin run and step-run habitat to make comparisons
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with trendsin juvenile dengties (Figures 45, 46a and 47). In 2005-2007, densities were not
correlated with these habitat parameters. Average embeddednessin riffles and runs at sampling Sites
generdly increased through the years as densties declined in 1997-2000 (Figur e 48). But dendities
were not correlated with changes in embeddedness in 2001-2005. However, the rddatively high density
in 1997 was consstent with the highest escape cover in sampled pool habitat and the lowest
embeddedness in sampled riffle and run habitat in 11 years.

The apparent disconnect between non-streamflow related rearing habitat conditions and Size Class 1|
and Il densities at Site 13aindicated that rearing habitat quality within the observed rangein the last 11
years was overshadowed by poor over-winter surviva of yearlings in years that were not wet enough to
grow many YOQOY to Size Class|I. Over-winter surviva did not appear good in any year. Non-
streamflow related rearing habitat conditions were aso overshadowed by the added potential for
growth of some YQOY to Size Class I in intermediate to wet years. If the incidence of large instream
wood were to increase substantialy, rearing habitat quaity and improved over-winter surviva of
yearlings may play more important rolesin increasing Size Class |1 and 111 dengties. Our stream
inventory of instream wood in 2002 indicated that it was very scarce in Reach 9a (Alley 2003).
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Figure 45. Average Maximum and Mean Pool Depth in Reach 9a (below Mill Pond) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 46a. Escape Cover Index for Pool Habitat in Reach 9a (below Mill Pond) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 46b. Escape Cover Index for Pool Habitat at Site 13a (Reach 9a below Mill Pond) in

East Branch Soquel Creek, 1997-2007.
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Figure 47. Averaged Percent Fines in Run and Step-Run Habitat in Reach 9a (below Mill Pond)
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Figure 48. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 9a
(below Mill Pond) of East Branch Soquel Creek, 1997-2005.
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At Site 16, total and YOY dengties increased in 1997-1999 (while they declined at Site 13a) (Figures
20 and 22). Then dengties declined from 1999 to 2001, increased from 2001 to 2003, decreased in
2004, increased in 2005 and declined in both the wet year of 2006 and the dry year of 2007. Since
1999, YOY dendties have not risen above 140 YOY per 100 ft. YOY dendties may have been higher
in 1997—-1999 because data in those years came from sampling by SDSF personne at a Site consisting
of mostly step-run habitat that is more heavily used by YOY compared to our data from 2000 onward
in which a higher proportion of pools were sampled. Larger yearlings preferred pools.

The highest total and YOY densities at Site 16 occurred after moderate to wet winters (1998, 1999,
2000, 2003 and 2005) except for relaively high dengtiesin drier winters of 1997 and 2002, which had
larger gorms early in the winter and smadler gorms later (Figures 26, 68 and 73). The lowest total and
YQY dendgtieswere in the drier years of 2001 and 2007, with a decline in 2004 between two wetter
years. There may have been adult accessissues in 2007. Reduced baseflow in these drier years likely
increased YOY competition for food and escape cover between each other and with yearlings.
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Figure 3. The 1997 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 68. The 1997 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek at
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Figure 73. The 2002 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek at
Soquel.

Figure 8. The 2002 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
(Preliminary)
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At Site 16, dengties of Size Class |l and 111 increased during 1997—-1999, with a declineto lessthan
one-fifth the 1999 density (15/ 100 ft) by 2004, with a plateau at 8 fish/ 100 ft for 2000-2002 (Figure
24). Then the density increased back to 9/ 100 ft in 2005-2006 and up to the highest density in 11
years (20/ 100 ft) in the dry year of 2007. The rdatively high densty of Size Class 1l and 111 juveniles
was likely due to at least moderate numbers of YOY in 2006 and good over-winter surviva of yearlings
during amild winter.

The three highest Size Class 11 and 111 dengties did not correspond to any hydrologic category. They
were 1998 (very wet year), 1999 (intermediate year) and 2007 (very dry year). Both the wet and
moderately wet years had sufficient spring baseflows to grow some YOY into Size Class 1. Thedry
year likely had very good over-winter survival of yearlings, adthough rearing conditions worsened. In
addition, adult access may have been hampered in the dry 2006/2007 winter, resulting in lower YOY
production and reduced competition for food.

At Site 16, annua dengties of Size Class 11 and 111 juveniles were not correlated with changesin pool
escape cover a sampling sites (Figure 50b). In fact, densities were the lowest in 2004 when pool
escape cover a sampling Sites was the highest. Dengtiesincreased from 2004 to 2007 despite adecline
in pool escape cover at sampling Sites. Insufficient years of data were available for reach-wide changes
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in pool depth and escape cover or in percent finesin run and step-run habitat for comparison to trends
in juvenile dengties (Figur es 49, 50a and 51). Dengties were not positively correlated with changesin
these habitat parameters but, in fact, increased despite reach-wide decline in pool escape cover for
2005—-2007. The dengdity decline in 2000-2004 was correlated with relatively high percent
embeddedness in riffles and step-runs at sampling Sites except for the embeddedness improvement in
2003 (Figure 52). Dengties increased in 2005 with reduced embeddedness.

The gpparent disconnect between rearing habitat conditions and Size Class |1 and 111 dendities at Site
16 indicated that rearing habitat quaity within the observed range in the last 11 years was
overshadowed by 1) poor over-winter surviva of yearlingsin years that were not wet enough to grow
many YQY to Sze Class|I, 2) the potentid for growth of some YOY to Size Class | in intermediate to
wet years and 3) high over-winter survivd of yearlingsin dry years. If the incidence of large instream
wood were to increase substantidly, rearing habitat quality and improved over-winter survivd in
intermediate to wetter years may play more important rolesin increasing Size Class |1 and 111 dengties.
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Figure 49. Averaged Maximum and Mean Pool Depth in Reach 12a (SDSF) of East Branch

Soquel Creek, 2000 and 2005-2007.
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Figure 50a. Escape Cover Index for Pool Habitat in Reach 12a (SDSF) of East Branch
Soquel Creek, 2000 and 2005-2007.

0.26

0924 e

o
N
N
!
L
e
L
5

o o
= =
o %)

| |
'
.
'
|

Escape Cover (linear ft of cover/ ft of pool habitat)
7

©
o
=
|
'
L
'
L

0.00 i i T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007
Year

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 209



Escape Cover (linear ft of cover/ ft of sampled pool habitat)

Figure 50b. Escape Cover Index for Pool Habitat at Site 16 (Reach 12ain SDSF) in
East Branch Soquel Creek, 2000-2007.
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Figure 51. Averaged Percent Fines in Step-Run Habitat in Reach 12a (SDSF) of East Branch

Soquel Creek, 2000 and 2005-2007.
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Figure 52. Average Embeddedness for Riffle and Step-run Habitat at the Sampling Site in Reach 12a
(SDSF) of East Branch Soquel Creek, 2000-2007.

50

a5 o

40 — .......;...;./........;................;.....\..........;........)./.....g.....\..........'................'................'.......

7
\:
£
X

8
|
L]

Percent Embeddedness
= = [N) N
o (63 o [6)]
| | | |

&)]
l

0 : : : : : i i
2000 2001 2002 2003 2004 2005 2006 2007
Year

Trendsin Habitat Quality in the Soquel Creek Mainstem

In the lower maingtem (downstream of the Moores Gulch confluence) habitat conditionsin Reach 1
(between the lagoon and Soquel Avenue Bridge) were andyzed since 1997. Reach-wide pool depth
did not fluctuate nearly as much as averaged mean monthly streamflow (May—September) (Figures 26
and 39). The exception was in 1999 when especidly deep maximum pool depth, and, to alesser
degree, deeper mean pool depth, were substantialy higher than in other years, despite its intermediate
greamflow leve. With the typically low bassflowsin fal during habitat typing, sreamflow will have only
alimited effect on pool depth in Soquel Creek. Overdl, averaged maximum pool depth increased as
much as afoot during the 11-year period and ended up 0.4 ft deeper in 2007 than 1997. Averaged
mean pool depth increased as much as 0.3 feet but was the same in 1997 and 2007. Reach-wide
escape cover was highest in 1997 but dropped by two-thirds by 1999 and has remained near this low
leve since (Figure 40a). Trends in embeddedness in fastwater habitat at sampling Sites since 1997
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indicated a decided increase in 1999 followed by a genera decline to the lowest level in 2007 (Figure
41). Since 1997, rearing habitat quality has improved with increased aver age maximum pool
depth in Reach 1 and has declined with regard to reduced escape cover. However, riffles
conditions for aguatic insects and steelhead food supply have improved. During theinstream
wood survey in 2002, this reach was noted for itslack of large wood (Alley 2003).

In the upper maingem (upstream of the Moores Gulch confluence) habitat conditionsin Reach 7
(between the Moores Gulch confluence and the Purling Brook ford) were analyzed since 1997.
Changes in reach-wide pool depth somewhat paraleled changes in averaged mean monthly flow rate
(May- September) until 2005 (Figures 26 and 42). In 2005, depths decreased despite increased
streamflow, indicating poal filling with sediment. Data from the lower haf of the reach in 2006 and 2007
indicated that that pool depth has not likely recovered, leading to an overdl decline in pool depth snce
1997. Reach-wide escape cover was highest in 1997, showed a substantia two-thirds decline by 1999
and a steady increase to 2007, dthough it was still %2 the 1997 level (Figure 43a). (Escape cover at
sampling sites varied more than it did reach-wide, indicating the difficulty in finding pool habitet thet fit
average conditions for both depth and escape cover in this reach (Figure 43b).) Riffleand run
embeddedness a sampling sites fluctuated annudly since 1997 and was the same in 2007 asin 1997
(Figure 44). It did not fluctuate in an inverse way to averaged mean morthly streamflow (May-
September), as might be expected if one assumed that higher winter flow would bring more erosion and
sedimentation that would lead to increased embeddedness. However, streamflow in the late spring and
summer does not necessarily correlate pogtively with the Sze of sormflows earlier in the winter. In
addition, if the larger slorms occur early in the winter, there is more time and lower flows &fter to
transport sediment away than if larger sorms occur later in the winter. We see the largest increasein
embeddedness in 2001 when the largest sorm camein early March (Figure 72). We see the largest
decrease in embeddedness in 2002 when the largest sorms came in November and early January
(Figure 73). However, the decrease in 2005 came despite the largest gorm in April. It isaarming that
riffle and run embeddedness increased in 2007 without large stormflows to create eroson and
sedimentation. In summary, overall rearing habitat quality declined in Reach 7 since 1997
because of poal filling with sediment and less escape cover. During the instream wood survey
in 2002, thisreach was noted for itslack of large wood (Alley 2004).
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Figure 72. The 2001 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek at
Soqudl.

Figure 7. The 2001 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
(Preliminary, subject to change)
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Figure 73. The 2002 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek at
Soqudl.

Figure 8. The 2002 daily mean and peak flood flow for the USGS gage on Soquel Creek at
Soquel. (Preliminary)
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Trendsin Habitat Conditionsin East Branch Soquel Creek

In the lower East Branch (above the West Branch confluence) habitat conditions in Reach 9a (between
West Branch confluence and Mill Pond) were analyzed primarily since 2000. Some habitat conditions at
sampling sites were graphed since 1997. Reach-wide pool depth increased in 2006, consistent with
higher averaged mean monthly streamflow (May—September) and decreased in 2007, consistent with
lower baseflow (Figure 45). Averaged maximum and mean pool depth was 0.1 ft shalower in 2007
than 2000. However, baseflow likely had only aminor effect on pool depth in areach thet typicaly has
low fdl baseflow when habitat typing is done. Reach-wide pool depthsin 2007 were dightly lessthanin
2000. We see that pool escape cover has been low since 2000 and has not declined much. Reachrwide
pool escape cover had declined somewhat in 2005 compared to 2000, continued to decline dightly in
2006 and increased dightly in 2007 to somewhat less than in 2000 (Figur e 46a).

Since the same pools were sampled for steelhead in 1997-1999 and for 2000-2004, and sampled
pools in 2000 were chosen to represent average habitat conditions for depth and escape cover for the
reach in 2000, then graphing of pool escape cover a sampled pools since 1997 may reflect generd
trends in escape cover. Based on sampled pool escape cover, we see a significant drop in escape cover
from 1997 to 1998 and 1999, consistent with data collected in Reaches 1 and 7 (Figures 40b, 43b
and 46b). Then it increased to 2002 at Site 13a, decreased steadily in 2003-2005 and increased
dightly in 2006 and 2007 to one-fourth the 1997 level. The dight increase from 2005 to 2007 is
consstent with reach-wide measurements in Reach 9a and results in downstream Reaches 1 and 7
(Figures40a, 43a, and 46a). The pool escape cover was dightly lessin sampled poolsin 2007 than
2000, as was the case reach-wide. Percent fines in runs and step-runs increased dightly in 2006 and
declined dightly in 2007 (Figure 47). The 2007 difference from 2000 was considered ared decrease,
snce differences of more than 10% are considered redl. A more complete data record of
embeddedness in riffle and run habitat a sampling Sites indicated an overdl, red increase from 1997 to
2007 (Figure 48). Little change in reachrwide pool depth or pool escape cover was detected between
2000 and 2007 (dight decreases), dthough habitat degradation was indicated with increased
embeddedness and percent fines in fastwater habitat. Thus, data indicate that overall rearing
habitat quality hasdeclined in Reach 9a primarily with regard to fastwater habitat important
to YOY juvenilesand aquatic insects. Other factorsrelated to theturbidity and thin st layer
on the substrate observed at the sampling site in 2006 and 2007 may also indicate lower
habitat quality. During the instream wood inventory in 2002, this reach was identified as one
with small quantities of large instream wood (Alley 2003).

In the Upper East Branch (above the stream gaging station) habitat conditionsin Reach 12a (between
Amaya Creek confluence to the gradient increase and the beginning of bedrock pools) were anayzed
primarily since 2000. Asin Reach 9a, reach-wide pool depth in Reach 12aincreased in 2006,
conggtent with higher averaged mean monthly streamflow (May—September) and decreased in 2007,
congstent with lower baseflow (Figures 26 and 49). Leve of baseflow may have affected reach-wide
measure of pool depth because former step-run habitat during higher baseflow conditions may have
become shdlow pool habitat in 2007 with only atrickle of streamflow. Reach-wide pool depthsin 2007
were less than in 2000 but may have been due more to conversion of step-run habitat to pool habitat in
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avery dry year than to pools filling with sediment. Reach-wide escape cover increased from 2000 to
2005 and has decreased in 2006 and 2007 to near 2000 levels (Figur e 50a). Since sampled poolsin
2000 were chosen to represent average habitat conditions for depth and escape cover for thereach in
2000 and were sampled repeatedly for fish for 5 years, graphing of pool escape cover a the same
sampled pools for 2000-2004 may reflect genera trendsin escape cover for the reach. These results
from sampled poolsindicated that pool escape cover increased from 2000 to 2002, declined in 2003
and increased to an 8-year high in 2004 (Figur e 50b). Then it declined reach-wide during the last 2
years down to dightly more than the 2000 level. Reach-wide percent fines in important step-run habitat
declined less than 10% since 2000, not indicating areal change (Figur e 51). Embeddednessin riffle
and step-run habitat at sampling sites has fluctuated since 2000, decreasing an overdl 5% between
2006 and 2007 (Figure 52). Thisislessthan 10% and did not indicate real change. Red declines were
detected in 2003 and 2005, with areal increase in 2004. The 2002 to 2004 embeddedness fluctuations
at Site 16 were consistent with fluctuations at Site 13a, though fastwater embeddedness has been
consstently less at Site 16 than Site 13a since 2000. In summary, although improvement in pool
rearing habitat in Reach 12a was detected in some years (greater pool depth in 2006 and
greater pool escape cover in 2004), data indicate that habitat quality in 2007 was similar to
conditionsin 2000. Increased incidence of lar ge instream wood would substantially improve
rearing habitat in this reach with limited pool development, shallow pools and very limited
escape cover in most years.
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2007 Compared to the
9-Year Average Density. (7th year for Mainstem (1), 6th year for Mainstem (2a), 2nd year for

115 Lompico (13e) and 1st Year for Branciforte (21a-1)).
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Figure 2. Juvenile Steelhead Site Densities for Young-of-the-Year in the San Lorenzo River in 2007
Compared to the 9-Year Average. (7the year for Mainstem (1), 6th year for Mainstem (2a),

2nd year for Lompico (13e) and 1st Year for Branciforte (21a-1).
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Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Il in the San Lorenzo River in 2007
Compared to the 9-Year Average. (7th year for Mainstem (1), 6th year for Mainstem (2a), 2nd Year
for Lompico (13e) and 1st Year for Branciforte (21a-1).

20 — ......E......,f.;.;...E.......E.......E.......E.......,E.......3.......;.......;.......E...... 2007 Dens'ty
[ T "”-*‘“"-.i"."-.El-.".-?-.".-JE“".";-."."E."-."E."“"?"”- ————— Average Dens|ty :L ......

& AU Y A TR £
>1O — ......i..... .:. .....:.... ..:.......:.......:..... ..:.......: ......:..... : -

Size Class Il and Il Ju
(o))
|

=
|
K

Main 2a —t--

Main4 -—t-- :

Main 8 —}--

Main 11 =~

Zay13a —f-- -

Zay 13¢c —f-- :::':::".. -

Zay 13d - -..

Lom 13e —{-* "'-"..-

Bean 14b —-- -

Bean 14c —}-- - ..__
Boul 17a —}-- -.

Boul 17b —-- '-..
Bear 18a —J-° -
Bran 2la-1 —¢-- - ....
Bran 21a-2

Sampling Site

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 224



Figure 4. Total Juvenile Steelhead Site Densities in Soquel Creek in 2007 Compared to the
11-Year Average. (7th year West Branch (19), 6th year West Branch (21)).
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Figure 5. Juvenile Steelhead Site Densities for Young-of-the-Year in Soquel Creek in 2007 Compared
to the 11-Year Average (7th Year West Branch (19), 6th Year West Branch (21)).
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Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Il in Soquel Creek in 2007 Compared
to the 11-Year Average Density (7th Year West Branch (19), 6th Year West Branch (21)).
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Figure 7. Total Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in 2006, 2007
and 3-Year Average, Including 1981.
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Figure 8. Juvenile Steelhead Site Densities for Young-of-the-Year in Aptos and Valencia Creeks
in 2006, 2007 and the Average, Including 1981.
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Figure 9. Juvenile Steelhead Densities for Size Classes Il and Ill in Aptos and Valencia Creeks
in 2006, 2007 and the Average, Including 1981.
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Figure 10. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Valley Creeks

in 2006, 2007 and the Average, Including 1981 and 1994.
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Figure 11. Juvenile Steelhead Densities for Young-of-the-Year in Corralitos, Shingle Mill and

Browns Valley Creeks in 2006, 2007 and the Average, Including 1981 and 1994.

105

100 - .............;..............;........ _0-_ 2007 Density - .;. ..i...- ....;...
95 — .............:..............:........ - 2006 DenSIty .:. ...!1:.. .T.'.-..-'__.?..
80 o

YOY Juvenile Densities (fish/ 100 ft)

50 — .............;..............;..............;... e :.......'......E..............:.....«........E......... ...:..............
LT GREREETEEEPEY SEERPPEEREES .

e

5 — .............:

0

I
Corralitos
#8

I
Corralitos
#3

I
Corralitos
#1

Corralitos  Shingle Mill  Shingle Mill
#9 #1 #3
Sample Site

Browns Valley Browns Valley
#1 #2

D.W.ALLEY & Assxciates
P.O. Box 200 « Brookdale,

Santa Cruz County Fishery Report 2007

Califor nia 95007 232




Figure 12.

Juvenile Steelhead Densities for Size Classes Il and Ill in Corralitos, Shingle Mill and
Browns Valley Creeks in 2006, 2007 and the Average, Including 1981 and 1994.
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Figure 13. Plot of Annual Total Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2007.
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Figure 14. Plot of Annual Total Juvenile Densities at San Lorenzo Tributary Sites, 1997-2007.
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Figure 15. Plot of Annual YOY Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2007.
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Figure 16. Plot of Annual YOY Juvenile Densities at San Lorenzo Tributary Sites, 1997-2007.
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Figure 17. Scatter Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2007.
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Figure 18. Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Tributary Sites,
1997-2007.
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Figure 19. Plot of Annual Total Juvenile Densities at Mainstem Soquel Creek Sites, 1997-2007.
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Figure 20. Plot of Annual Total Juvenile Densities at East Branch Soquel Creek Sites,

1997-2007.
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Figure 21. Plot of Annual YOY Densities at Mainstem Soquel Creek Sites, 1997-2007.
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Figure 22. Plot of Annual YOY Densities at East Branch Soquel Creek Sites, 1997-2007.
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Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,

1997-2007.
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Figure 24. Plot of Annual Size Class II/ lll Juvenile Densities at East Branch Soquel Creek Sites,
1997-2007.
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Figure 25. Averaged Mean Monthly Streamflow for May - September, 1997-2007 at the Big Trees
Gage on the San Lorenzo River.
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Figure 26. Averaged Mean Monthly Streamflow for May- September, 1997- 2007 at the Soquel
Village Gage on Soquel Creek.
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Figure 27. Averaged Maximum and Mean Riffle Depth in Reach 4 of the Lower Mainstem San
Lorenzo River, 1997-2002 and 2006-2007.
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Figure 28. Escape Cover Index for Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo River,
1998-2000 and 2006-2007.
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Figure 29. Averaged Percent Fines in Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo
River, 1997-2001 and 2006-2007.
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Figure 30. Averaged Maximum and Mean Riffle Depth in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2007.

—a— Average Maximum Riffle Depth |... ...\

1.7 _.....:...........I...........E.....
—w— Average Mean Riffle Depth

1.2 _.....:. ........I
11 7-° . . . . . .

: LN : : : : : : : :

5 5 5 PSS 5 5 = 5 PN
07 e ....,:...........:. A S

: : : : : N\ Ve : : :

Depthi at Sampll‘-:ng Site in§2001
Depth at H.T. Harvey & Associates ‘Site in 2002

Depth (ft)
~
N\
-

0.5 .....;............;...........:............;...........;_...........;...........;_..........:...........;_..........:...........;_....
04 - .....E...........,;...........E............i...........E...........,;...........E...........E...........E...........E...........E.....
0.3 .....i...........,;...........i............i...........i...........,;...........i...........i...........i...........i...........i.....

00 ~— i i i i i i i i i i
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 251



Figure 31. Escape Cover Index for Riffle Habitat in Reach 8 of the Middle Mainstem San Lorenzo River,
1998-2000, 2003 and 2005-2007.
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Figure 32. Averaged Percent Fines in Riffle Habitat in Reach 8 of the Middle Mainstem San

Lorenzo River, 1997-2001, 2003 and 2005-2007.

50

.
4O b b,

Percent Fines

| | o | | |
20 _"'"E'"'""'"?_'--'i:"'"”"" g P S

30 _).___1\

: /: : : : : : :

N E \

: / : : : : : : : : \
Ly 5 = \

T T T

1997 1998 1999 2000

T

2001

: : : : : :
2002 2003 2004 2005 2006 2007
Year

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007

253

Santa Cruz County Fishery Report 2007




Figure 33. Averaged Maximum and Mean Pool Depth in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34a. Escape Cover Index for Pool Habitat in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2007.
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Figure 34b. Escape Cover Index for Pool Habitat at Site 13d in Zayante Creek, 1998-2001 and
2003-2007.
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Figure 35. Averaged Percent Fines in Step-Run Habitat in Reach 13d of Zayante Creek, 1998-2001,

2003-2007.
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Figure 36. Averaged Maximum and Mean Pool Depth in Reach 17a of Boulder Creek, 1998-2000
and 2005-2007.
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Figure 37a. Escape Cover Index for Pool Habitat in Reach 17a of Boulder Creek, 1998-2000
and 2005-2007.
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Figure 37b. Escape Cover Index for Pool Habitat at Site 17a in Boulder Creek, 1997-2001 and
2003-2007.
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Figure 38. Averaged Percent Fines in Step-Run Habitat in Reach 17a of Boulder Creek, 1998-2001

and 2003-2007.

50

_ § : i Percent fines at Sampling Sites in 2001,:2003 and 2004 :
: /)?\\ : : : : : :
; ; N ; ; ; ; : :
' / N ' ' ' ' !
» 30_......E...../......'..........}Ig\..........i... . 2 R L RRRY CUTRRLPERDR! SETTIRIRPENST
2 4 TN ; ; ; ; ;
= : : N : : : :
L :/ N ; ; : :
‘E 25—.....{..... [P ......*:... . o .......;...... ......E...... .....E..... ......;.
O : : : : : :
b : : : : ; ;
¢ : : : : : : : : : :
o 20_......:......................... A .........................E_.__._R...........:..... .....ﬁ.\... ERRELEE
: NG L 7S
: : : : : : S A ..
10 K v : g

0 i i i
1998 1999 2000

I I I I I I I
2001 2002 2003 2004 2005 2006 2007
Year

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007

Santa Cruz County Fishery Report 2007
261



Figure 39. Averaged Maximum and Mean Pool Depth in Reach 1 of Soquel Creek, 1997-2007.
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Escape Cover (linear ft of cover/ ft of pool habitat)

Figure 40a. Escape Cover Index for Pool Habitat in Reach 1 of Soquel Creek, 1997-2007.
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Figure 40b. Escape Cover Index for Pool Habitat at Site 1 in Soquel Creek, 1997-2006 and 2007.
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Figure 41. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 1,
of Soquel Creek, 1997-2007.
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Figure 42. Averaged Maximum and Mean Pool Depth in Reach 7 (Above Moores Gulch)
of Soquel Creek, 1997-2007.
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Figure 43a. Escape Cover Index for Pool Habitat in Reach 7 (Above Moores Gulch)

of Soquel Creek, 1997-2007.
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Figure 43b.

Escape Cover Index for Pool Habitat at Site 10 (Reach 7 Above Moores Gulch)
in Soquel Creek, 1997-2007.
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Figure 44. Average Embeddedness for Riffle and Run Habitat at Sampling Site 10 in Reach 7
(Above Moores Gulch) of Soquel Creek, 1997-2007.
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Figure 45. Average Maximum and Mean Pool Depth in Reach 9a (below Mill Pond) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 46a. Escape Cover Index for Pool Habitat in Reach 9a (below Mill Pond) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 46b. Escape Cover Index for Pool Habitat at Site 13a (Reach 9a below Mill Pond) in
East Branch Soquel Creek, 1997-2007.
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Figure 47. Averaged Percent Fines in Run and Step-Run Habitat in Reach 9a (below Mill Pond)
of East Branch Soquel Creek, 2000 and 2005-2007.
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Figure 48. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 9a
(below Mill Pond) of East Branch Soquel Creek, 1997-2005.
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Figure 49. Averaged Maximum and Mean Pool Depth in Reach 12a (SDSF) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 50a. Escape Cover Index for Pool Habitat in Reach 12a (SDSF) of East Branch

Soquel Creek, 2000 and 2005-2007.
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Figure 50b. Escape Cover Index for Pool Habitat at Site 16 (Reach 12a in SDSF) in

East Branch Soquel Creek, 2000-2007.
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Figure 51. Averaged Percent Fines in Step-Run Habitat in Reach 12a (SDSF) of East Branch
Soquel Creek, 2000 and 2005-2007.
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Figure 52. Average Embeddedness for Riffle and Step-run Habitat at the Sampling Site in Reach 12a
(SDSF) of East Branch Soquel Creek, 2000-2007.
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Figure53. The 1994 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 54. The 1997 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 55. The 1998 Daily Average Dischar ge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 56. The 1999 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure57. The 2000 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure58. The 2001 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 59. The 2002 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 60. The 2003 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.

UsSGS 11160500 SAN LORENZO0 R A BIG TREES CH

LI
000

LI

i Mo g D

=
=
=

100

-

How 01 Jan 01 Har 01 Hay 01 Jul 01 Sep 01
DATES: 0973072002 to 09/529/2003

e
=

DAILY Discharge, cubic feet per second

EXPLANATION
— HEDIAH DAILY STREAHFLOH BASED OH 66 YERRS OF RECORD

* HEASURED Discharge
— DAILY HEAN DISCHARGE

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 287



Figure 61. The 2004 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 62. The 2005 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 63. The 2005 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Santa Cruz. (Included because of
equipment malfunction at the Big Trees Gage during a stormflow in early
January.)
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Figure 64. The 2006 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 65. The 2007 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 66. The 1995 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek
at Soqudl.

Figure 1. The 1995 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel
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Figure 67. The 1996 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 2. The 1996 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 68. The 1997 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 3. The 1997 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.

1 /661/62/6

i J661/5T/6

~N—

T L661/1/6

N

I /66T/8T/8

J L66T/v/8

T 166T/TZ/L

\~—

s £ /66T/LIL

T L66T/€2/9

L 166T/6/9

i /66T/92/5

x T 1661121/

i 166T/8217

E 66TV

m I 166T/TE/E

= i Je6T/LT/E

T L66T/E/E

T L66T/LTI

.
Tt

£ Je6TiErR

A

¥ 266T/02/T

=
Nt

Ma ”I
= E 266T/9/T
-

t 966T/EC/2T

I 966T/6/CT

| I 966T/52/TT

3 T 966T/TT/TT

I8 I 9661/82/0T

£ 966T/T/OT

+ 966T/08/6

10000

1000

100

S0 ‘abueyosiqg

Day of 1997 Water Year

Daily Mean Flow X Peak Discharge

Santa Cruz County Fishery Report 2007

D.W.ALLEY & Assxciates

295

P.O. Box 200 » Brookdale, Califor nia 95007



Figure 69. The 1998 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 4. The 1998 daily mean and peak flood flows for the USGS gage on Soquel Creek at Soquel.
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Figure 70. The 1999 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek
at Soquel.

Figure 5. The 1999 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 72. The 2001 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 7. The 2001 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
(Preliminary, subject to change)
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Figure 73. The 2002 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.
Figure 8. The 2002 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
(Preliminary)
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Figure 74. The 2003 Daily M ean and M edian Flow at the USGS Gage on Soquel Creek

at Soqus!.
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Figure 75. The 2004 Daily Mean and Median Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 76. The 2005 Daily Mean and Median Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 77. The 2006 Daily Mean and M edian Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 78. The 2007 Daily Mean and Median Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 79. The 1981 Daily Mean Flow at the USGS Gage on Corralitos Creek at
Freedom. (USGS website would not provide logarithmic scale of discharge.)
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Figure 80. The 1994 Daily Mean Flow at the USGS Gage on Corralitos Creek at
Freedom. (USGS website would not provide logarithmic scale of discharge.)
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Figure 81. The 2006 Daily Mean Flow at the USGS Gage on Corralitos Creek at Freedom.
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Figure 82. The 2007 Daily Mean and Median Flow at the USGS Gage on Corralitos Creek
at Freedom.
(USGS website would not provide a logarithmic scale of discharge).
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APPENDIX A. Maps of Sampling Sites.
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Santa Cruz County Fishery Report 2007
311

P.O. Box 200 » Brookdale, Califor nia 95007

D.W.ALLEY & Assxciates



IR ] TR

!

EXPLANATION

® Sampling Site
— Rowch Boundanes

Montere
APFENDIX A, AIGURE 2 Reach & Sive Designations DLW, ALLEY & Associales i '.'_w‘_
in the San Lorenzo River Drainage PO, Box 200 ey rE
June 2001 Brookdale, CA 95007 E " Ey
Figure 2. San Lorenzo River Water shed
D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007

P.O. Box 200 » Brookdale, Califor nia 95007 312



R-14d

Tily's Fard—s

R-14¢
Gl Seont Falls =+

R-14b

§
H
Arewrvile e -l\
L
i
Conlemson G

: —;
Prroqpon sine] Werier Diwirsien ji

W CiekiHEN

¥
Tedemans Musery

1] 5 1
IEEl——
FCALE hE pALED
o Fish Sampling Site
+,.-\.+ Reach Boundaries
R-1 Reach Desigmations
Soque] ;
Gaging per} st i Road
S
H ..-"-'1.__
B R - o SR Ty
, g
i
\ Capitola _~——__
ey —%}J A =
e
__,-'}. Menrerey Fay
I/.-'

APPENDIX A: FIGURE 1.
Feach Designations & Fish Sampling Sites
in the Soquel Creek Drainage

DLW, ALLEY & Associates

P.0. Box 200 (o ;."‘_‘
Brookdale, CA 95007 g
Figure 3. Soquel Creek Watershed.
P.O. Box 200 « Brookdale, Califor nia 95007

D.W.ALLEY & Assxciates

313

Santa Cruz County Fishery Report 2007



Fiaure 4. Lower Soauel Creek (Reaches 1-8 on Mainstem).
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Figure 6. Map from Smith (1982) with Site #3 designation on Valencia Creek at 2006 location.
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APPENDIX B. Summary of 2007 Catch Data at Sampling Sites.
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ORDER OF DATA ORGANIZATION IN THIS APPENDI X

The summary sheets for each sampling Site were provided firgt as sted head/coho sampling forms. Then
the field data sheets for each sampling site were provided. The order of sampling Sites corresponded to
the numerica order presented in Tables 1-4 in the methods section.

EXPLANATION OF STEELHEAD/COHO SALMON SAMPLING FORMS

Electrofishing and snorkeling data were presented for each sampling ste. All data pertained to steelhead
because no coho salmon were captured in 2007. Snorkeled habitat is denoted. For € ectrofishing data,
it was presented in successve passes. For underwater visua censusing data, fish counts for replicate
passes were presented as passes. Density estimates for each eectrofished habitat were obtained by the
depletion method and regression analyss. Dengity estimates for mainstem pool habitats that were
visudly censused in 2007 were obtained by using the maximum number of stedlhead seen per pass.
Dengties were so low in 2007 thet there was little chance of counting the same fish twice, and it was
very possible to missfish on certain passes.

For each pass, seelhead were divided into age and Size class categories. YOY and 1+ refer to age
classes. C-1, C-2 and C-3refer to Sze Classes 1, 2 and 3. For the data presented by pass, C-2
includes Size Classes 2 and 3 combined. Only in the population estimates are these two Size classes
differentiated.

Site densties at the bottom of the summary data forms were obtained by dividing total estimated
number of fish in each Sizelage category by the total length of stream that was censused.
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Steelhead Sampling Results

Date: 24Sep07/15Sep07 Stream SLR Sanpled hy: Al ey,
Water Tenperature and Times: 70.0 F @1535 hr,

Sanpling Siter 1 (Paradi se Park)

St ei ner,

Kittl eson, Reis, Weeler

24Aug07. (Air tenp. 66 F)
Habi t at type First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C- 1 C- YO | C- 1 C- YO | C 1 C YOY | C1 |1+ [ C2 | C-3 | Total
Y 1 + 2 Y 1 + 2 Y 1 + 2
#13 4 1 4 2 1 1 0 0 0 0 6 2 1 4 1 7
Riffle
53 ft
#14 1 0 0 1 1 0 0 1 0 0 0 0 2 0 0 2 0 2
Run
91 ft
#11 Pool 4 0 1 5 4 0 1 5 4 0 1 5 4 0 1 4 1 5
Snor kel
602 ft

All Habitats
Combi ned
746 ft

10 2 2 10 2 14

Length of Stream Sanpled (ft): 746 ft

Young- of -the-Year / Size Class 1 per

Foot

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

of Stream __0.0027 /0.0161

D.W.ALLEY & Assxciates

P.O. Box 200 » Brookdale, Califor nia 95007
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Steelhead Sampling Results

Date: 25Sep07/23Sep07 Stream SLR Sanpled hy: Alley, Steiner, Kittleson, Reis, Weeler,

Col lins

Sanpling Site 2a (Rincon) Mater Tenperature and Tines: 71.0 F @1537 hr, 25Aug07. (Air

tenp. 73 F)
Habi tat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pas ft

YO | C 1 C YO | C- 1 C- YO | C- 1+ C YO | C1 1 C2 C Tot a
Y 1 + |2 Y 1 + 2 Y 1 2 Y + 3 I

#22 31 7 1 25 9 5 1 5 6/ o/ o/ o/ 50 15 2 35 52
Riffle 4 3 6 1
33 ft
#21 18 3 1 16 6 2 0 4 1 1 0 0 26 7.8 1 19. 1 28.4
Run 6
55 ft
#13 Pool 4 1 3 6 6 1 3 9 13 | 2 3 14 | 13 2 3 14 0 16
Snor kel
488 ft
#17 Pool 9 1 1 9 12 | 2 1 11 | 13 | 3 1 11 13 3 1 11 0 14
Snor kel
170 ft
Al'l Habitats 10 27. 7 82. 3 110.
Conmbi ned 2 8 6 4
746 ft

Length of Stream Sanpled (ft): 746 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.1367/ 0.0373

Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0094 /0,1147
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Steelhead Sampling Results

Date: 24Sep07/15Sep07 Stream SLR Sanpled hy: Alley, Steiner, Kittleson, Reis, Weeler

Sanpling Siter 4 (Henry Cowel|l Park) WAter Tenperature and Tines: 70.0 F @1639 hr,
24Aug07. (Air tenp. 69 F)

Habi t at type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pas f
YO | C- 1 C YO | C- 1 C- YOY | C 1 C YOY cC1l |1 C C Tota
Y 1 + 2 Y 1 + 2 1 + 2 + 2 3 I
#11 44 30 1 15 17 12 0 5 11/ 6/ 0 5/ 77 53 1 24 1 78
Riffle 5 5 0
67 ft
#13 22 20 | O 2 9 6 0 3 6 5 0 1 41.2 | 38. 0 6 0 44. 1
Run 1
64 ft
#15 Pool 0 0 0 0 3 1 0 3 5 0 0 5 6 1 0 5 0 6
Snor kel
469 ft
Al'l Habitats 124. 92. 1 35 |1 128.
Conmbi ned 2 1 1
600 ft

Length of Stream Sanpled (ft): 600 ft

Young-of -the-Year / Size Class 1 per Foot of Stream 0.207/0.1535

Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0017/0.0600
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Date: 18Sep07/30Sep07 Stream SLR
Sanpling Siter 6 (bel ow Fall

Steelhead Sampling Results

Cr eek)

Kittl eson

Sanpled by: All ey, Rei s,
Water Tenperature and Tines: 64 F @1218 hr bel ow

St ei ner,

Fal | Creek confluence, 26Aug07. (Fall Creek Water Tenperature: 61 F @1437 hr.)

Habi t at type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& length (ft) Fourth Pass ft

YO | C- 1 C YO | C |1 C YO | C 1 C YOY C1 1 cC | C Tota

Y 1 + |2 Y 1 + 2 Y 1 + |2 + |2 3 I
#8 21 21 0 9 9 0|0 6 6 0 0 40.7 [ 40.7 | O 0 40.7
Riffle
34 ft
#8 48 | 48 | 1 1 22 21 |1 2 11 |11 | O 0 90.2 | 88.4 | 2 3 0 91.4
Run
126 ft
#15 Short Pool 8 6 2 |4 8 6 1 3 8 6 0 2 8 6 2 |4 0 10
Snor kel
156 ft
#13 Long Pool 0 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0 0
Snor kel
277 ft
Al'l Habitats 138. 135. 4 7 0 142.
Conmbi ned 9 1 1
593 ft

Length of Stream Sanpled (ft): 593 ft
Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.2342/,2278

Foot of Stream __0.0067/0.0118
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Steelhead Sampling Results

Date: 18Sep07/30Sep07 Stream SLR Sanpled by: Alley, Steiner, Kittleson,
Wheel er

Sanpling Site: 8 (below Clear Creek) Water Tenperature and Tines: 66 F @
1019hr, 29Aug07. (Air tenp. 71 F)

Habitat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est.
& length (ft) Fourth Pass per ft
YO | C 1 C | YO | C 1 C- YO | C- 1 C YOY | C1 |1 C C Tot a
Y 1 + 2 Y 1 + 2 Y 1 + 2 + 2 3 |
#12 Riffle 16 14 | 0 2 3 2 0 1 0 0 0 0 19. 16. 0|3 0 19.2
37 ft 3 2
#13 Run 9 8 0 1 3 3 0 0 0 0 0 0 12. 11. 0 |1 0 12.7
49 ft 6 7
#17 Short Pool 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0 0 0
snor kel
162 ft
#29 Long Pool 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0 0 0
snor kel
327 ft
Al'l Habitats 31. 27. 0 4 0 31.9
Conbi ned 9 9
575 ft

Young- of -the-Year / Size Class 1 per Foot of Stream _0.0555/0.0485
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0000/ 0.0070
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Date: 2Sep06 Stream SLR Sanpled by: Alley, Steiner, \Weeler

Sanpling Site: 11 (above Teihl Rd) Water Tenp. and Tinmes: 66 F @ 1630 hr,

Steelhead Sampling Results

23Aug07. (Air temp. 70 F).

Habitat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& Length Fourth Pass ft
(ft)

YOY| C1| 1+ ]| C2|[YOY|C1]|1+|C2(|[YOY|C1]|1+| C-2]| YOY C-1 1+ | C-2 | C-3| Total
#29 Run- 1 1 0 0 1 1 0 0 0 0 0 0 2 2 0 0 0 2
22 ft
#32 Riffle 3 3 0 0 1 1 0 0 0 0 0 0 4.2 4.2 0 0 0 4.2
16 ft
#33 Pool 15 15 0 0 9 9 0 0 1 1 1 1 28.8(28.8 |1 1 0 29.8
131 ft
Al'l Habitats 35 35 |1 1 0 36
Conbi ned
169 ft

Length of Stream Sanpled (ft): 169 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.207/ 0.207 _

Foot of Stream __0.0059/ 0.0059
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Steelhead Sampling Results

Date: 13Sep07 Stream Zayante Sanpled by: Alley, Steiner, Weeler

Sanmpling Site: 13a (bel ow Bean Creek)

Water Tenperature and Tines: 66 F @

1414hr, 20AugO07. (Air tenp. 84 F).
Habitat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& Length Fourth Pass ft
(ft)
YO | C 1+ Cc | YO | C 1+ | C YO | C 1+ | C YOY C1 1+ | C C- | Tota
Y 1 2 Y 1 2 Y 1 2 2 3 I
#5 Riffle 30 |30 |1 |1 14 |14 |1 |1 6 6 1 |1 55.3 | 55.3 [3 |3 58. 3
66 ft
#4 Pool 26 |26 |6 |6 10 |10 |0 (O 4 4 0 |o 42.5 | 42.5 |6 |6 0 48.5
85 ft
#6 Pool 14 |14 |2 |2 7 7 0o |o 3 3 0o |o 27.1 | 27.1 (2 |2 0 29.1
74 ft
#8 Run 24 |24 |2 |2 9 9 0 |o 5 5 0 |o 40.8 | 40.8 |2 |2 0 42.8
42 ft
All Habitats 165. 165. 13| 13 0 178.
Conbi ned 7 7 7
267 ft
Length of Stream Sanpled (ft): 267 ft
Young-of -the-Year / Size Class 1 per Foot of Stream _0.6206/ . 6206

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

of Stream __0,0487/ 0.0487
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Steelhead Sampling Results

Date: 13Sep07 Stream Zayante Sanpled by: Alley, Steiner, \Weeler

Sampling Site: 13c (bel ow Lonpico Ck) Water Tenp. and Tines: 68 F @ 1546hr,

20Aug07. (Air tenp. 83 F).

Habi t at First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per ft
type Fourth Pass
& Length
(ft)

YO | C 1 C YO | C 1 C YO | C 1+ C- YOY C1 1+ cC2 | C Tot a

Y 1 + |2 Y 1 + 2 Y 1 2 3 |
#22 Rifflel 11 | 11 1 1 0 2/ 2/ o/ o/ 14 14 1 1 15
19 ft 0 0 0 0
#24 Pool 15 [ 15 |1 1 15 15 |0 0 5 5 0 0 35 35 1 1 0 36
80 ft
#26 Pool 14 |14 | 6 6 5 5 0 0 3 3 1 1 23.5 | 23.5 | 7. 6.4 | 1. 31
34 ft 1
Pool s 58.5 | 58.5 | 8. 7.5 | 1. 67
Conbi ned 1
114 ft
#28 Step- 59 [ 59 |3 3 16 16 |2 2 8 8 1 1 84.9 | 84.9 | 7. 7.8 |0 92.7
Run
52 ft
Al | 157. 157. 17. 16. 1. 174.
Habi t at's 4 4 3 2 1 7
Conbi ned
185 ft

Length of Stream Sanpled (ft): 185 ft

Young-of -t he-Year / Size Class 1 per

Foot

Yearlings and 2+ / Size Classes 2 and 3 per

of Stream _0.8508/ 0.8508
Foot of Stream __0.0935/ 0.0935
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Steelhead Sampling Results

Date: 14Sep07 Stream Zayante Sanpled by: Alley, Steiner, \Weeler
Sampling Site: 13d (bel ow Mountain Charlie Gulch) Water Tenp. and Tinmes: 61 F

@ 1019hr, 22Aug07. (Air tenp. 62 F).
Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& length (ft) Fourth Pass t
YO | C- 1 C YO | C 1 C YO | C- 1 C- YO | C 1+ cC2 | C Tot a
Y 1 + 2 Y 1 + 2 Y 1 + 2 Y 1 3 |
#42 Step-run 27 27 1 10 | 11 11 0 6 6 0 0 48 48 | 10 10 58
(partial) 0
60 ft
#41 Pool 21 21 |1 10 | 9 9 4 4 8 8 1 1 46 46 | 15. 15. 0 61.9
89 ft 0 9 9
Al'l Habitats 94 | 25. 25. 0 119.
Conbi ned 94 9 9 9
149 ft

Length of Stream Sanpled (ft): 149 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

of Stream _0.6309/ 0.6309
of Stream __0.1738/ 0.1738

Foot
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Date: 14Sep07 Stream Lonpico Sanpled by: Alley, Steiner, Weeler, Collins

Steelhead Sampling Results

Sanpling Site: 13e (below turnout) Water Tenp. and Tines: 62 F @ 1115hr,
(Air tenp. 72 F).

21AugO07.

Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per ft
& length (ft) Fourth Pass
YO [C |1 C | YO | C 1 C | YO |C 1 C | YOY C1 1+ C-2 | C | Tota
Y 1 + 2 Y 1 + |2 Y 1 + |2 3 |
#43 Pool 38 38 [ 6 6 23 23 |10 0 6 6 1 1 78.2 | 78.2 | 7. 7.5 [0 85.7
54 ft
#38 Pool 19 19 [ 6 6 12 12 | 2 2 8 8 0 0 53.2 | 53.2 | 8. 8.4 |0 61.6
46 ft
Pool s Conbi ned 131. 131. 15. 15. 0 147.
100 ft 4 4 9 9 3
#44/ 45 Step- 5 5 2 2 5 5 0 0 0 0 0 0 10 10 2 2 0 12
run/riffle
27 ft
#48 Step-run 12 12 (1 1 5 5 0 0 2 2 0 0 20.5 | 20.5 |1 1 0 21.5
42 ft
Al Habitats 161. 161. 18. 18. 0 180.
Conbi ned 9 9 9 9 8
169 ft

Length of Stream Sanpled (ft): 169 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

Foot of Stream _0.9580/ 0.9580

of Stream __0.1118/ 0.1118
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Steelhead Sampling Results

Date: 14Sep07 Stream Bean Ck Sanpled by: Alley, Steiner, Weeler
Sanpling Site: 14b (bel ow Lockhart Gulch.) Water Tenp. and Tines: 65 F @

1408hr, 21Aug07. (Air tenp. 73 F).

Habitat type & First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
length (ft) Fourth Pass t
YO | C- 1 C YO | C- 1 C |YO | C 1 C YO | C 1+ cC2 | C Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 Y 1 3 |
#49 Riffle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 ft
#51 Pool 0 0 7 7 0 0 0 0 0 0 0 0 0 0 7 6 1 7
76 ft
#53 Pool 0 0 7 7 0 0 0 0 0 0 1 1 0 0 8.4 | 7.4 |1 8.4
43 ft
Pool s Combi ned 0 0 15. 13. 2 15. 4
119 ft 4 4
#50 Run 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 ft
Al'l Habitats 0 0 15. 13. 2 28.8
4 4
173 ft

Length of Stream Sanpled (ft): 173 ft
Young- of -t he-Year/ Size Class 1 per Ft of Stream _0.0000/ 0.0000_
Yearlings and 2+/ Size Classes 2 and 3 per Ft of Stream (0.0890/ 0.0890
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Date: 17Sep07 Stream Bean Ck Sanpled by: Alley, Steiner, Weeler
Sanpling Site: 14c (above Mackenzie Gulch.) Water Tenp. and Tines: 67 F @

Steelhead Sampling Results

1643hr, 22Aug07. (Air tenp. 62 F).
Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C- 1 C- YO | C- 1 C YO | C- 1 C YOY [ C1 | 1+ C2 | C Tot a
Y 1 + 2 Y 1 + |2 Y 1 + 2 3 |
#13 Riffle 0 0 0 0 0 0|0 0 0 0 0 0 0 0 0 0
5 ft
#15 Riffle 0 0 0 0 0 0 0 |0 0 0 0 0 0 0
24 ft
#12 Pool 6 6 2 2 2 2 0|0 1 1 0 0 9.4 19.4 |2 2 0 11. 4
39 ft
#14 Pool 1 1 0 0 0 0 0|0 0 0 0 0 1 1 0 0 0 1
25 ft
#26 Pool 7 7 7 7 1 1 1 1 1 1 0 0 9 9 8. 8.1 |0 17.1
51 ft
Pool s 19. 19. 10. 10. 0 29.5
Conbi ned 4 4 1 1
115 ft
#27 Run 2 2 0 0 0 0 0|0 0 0 0 0 2 2 0 0 0 2
43 ft
Al'l Habitats 21. 21. 10. 10. 0 31.5
Combi ned 4 4 1 1
187 ft

Length of Stream Sanpled (ft):_187 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.1144/ 0.1144
Foot of Stream __0.0540/ 0.0540
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Date: 18Sep07 Stream Boul der

Steelhead Sampling Results

Sanpled by: Alley, Steiner, Weeler

. 17a (above Highway 9) Water Tenp. and Times: 60 F @ 1041hr.

17Aug07. (Air tenp. 70 F).
Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& Length Fourth Pass ft
(ft)

YOY| C1| 1+ ]| C2(|[YOY|C1]|1+|C2(|[YOY|C1]|1+| C-2]| YOY C1 1+ [ G2 [ C-3 | Total

#18 Riffle 6 6 0 0 1 1 0 0 0 0 0 0 7.1 7.1 0 0 0 7.1
28 ft
#9 Pool 17 17 2 2 9 9 0 0 3 3 0 0 32.8132.8(2 2 0 34.8
60 ft
#19 Pool 12 12 6 6 7 7 0 0 0 0 0 0 21.9121.9(6 6 0 27.9
29 ft
Tot al Pool s 54.7|154.7 (8 8 62.7
89 ft
#8 Run 12 12 2 2 9 9 0 0 0 0 0 0 21 21 2 2 0 23
31 ft
All Habitats 82.8182.8 (10 | 10 0 92.8
Conbi ned
148 ft

Length of Stream Sanpled (ft): 148 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.5595/0. 5595

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0676/ 0.L0676_
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Steelhead Sampling Results

Date: 19Sep07 Stream Boul der Sanpled by: Alley, Steiner, Reis
Sampling Site: 17b (Bracken Brae) Water Tenp. and Tines: 62 @ 1531 hr,

17Aug07. (Air temp. 74 F).

Habi tat type First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
& Length Fourth Pass ft
(ft)

vo|[c [1 |c |yo |cC 1 |c YO |C |1+ |C |YOY [C1 |1+|C | C | Tota

Y |1 + |2 Y 1 + |2 Y 1 2 2 3 [
#20 Step-run 9 9 1 1 0 0 1 1 0 0 0 0 9 9 2 2 0 11
42 ft
#26 Riffle 7 7 2 2 3 3 0 0 1 1 0 0 11. 11. 2 2 0 13.8
48 ft 8 8
#25 Pool 16 16 9 9 6 6 1 1 6 6 1 1 33. 33. 11| 11 0 44. 2
55 ft 2 2
#27 Pool 5 5 1 1 0 0 1 1 2/ 2/ o/ o/ 2 2 0 9
29 ft 0 0 0 0
Pool s 40. 40. 13 | 13 0 53.2
Conbi ned 2 2
84 ft
All Habitats 61 61 17 17 0 78
Conbi ned
174 ft

Length of Stream Sanpled (ft): 174 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

Foot of Stream _0.3506/0.3506
of Stream __0,0977/ 0,0977
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Steelhead Sampling Results

Date: 19Sep07 Stream Bear Sanpled by: Alley, Steiner, Reis

Sanpling Site: 18a (above and bel ow Hopkins Gulch) Water Tenp., and Tines: 64 F

@ 1422hr, 16Aug07.
Habi tat type First Pass Second Pass Third Pass/ Nurmber Est. / Density Est. per ft
& Length Fourth Pass
(ft)
YO | C- 1 C- YO | C 1 C- YOY | C- 1+ | G2 | YOY C1 1+ C-2 C- Tot a
Y 1 + 2 Y 1 + 2 1 3 |
#15 Riffle 4 4 0 4 4 0 1 1 0 0 9 9 0 0 9
19 ft
#12 Pool 29 29 |5 5 8 8 0 0 5 5 0 0 43. 3 43. 5 4 1 48. 3
137 ft 3
#14 Pool 10 10 | 3 3 3 3 0 0 1 1 0 0 14. 4 14. 3 3 0 17. 4
18 ft 4
Pool s 57.7 57. 8 7 1 65.7
combi ned 7
155 ft
#11 Run 11 11 | 4 4 7 7 1 1 4 4 0 0 28.7 28. 51 51 0 33.8
(partial) 7
55 ft
All Habitats 95.4 | 95. |13. |12. |1 | 108.
Conbi ned 4 1 1 5
229 ft

Length of Stream Sanpled (ft): 229 ft

Young-of -t he-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.4166/ 0.4166
Foot of Stream __0.0572/ 0Q.0572
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Steelhead Sampling Results

Date: 17Sep07 Stream Branciforte Sanpled by: Alley, Steiner, Reis

Sampling Site: 2la-1 (below Granite Ck) Water Tenp. and Tines: 62 F @ 1340 hr,
07Sep07. (Air temp. 74 F).

Habi t at First Pass Second Pass Third Pass/ Number Est. / Density Est. per ft
type Fourth Pass
& Length
(ft)

YO | C 1 C- YO | C- 1 C- YO | C 1 C-2 | YOY C1l |1+ | CG2 [ C3 | Total
+ 1 + 2 Y 1 +

#32 Riffle 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
18 ft

#30- 31 Pool 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 2
32 ft

#33 Pool 2 2 3 3 1 1 3 3 0 0 0 0 3 3 6 4 2 9
105 ft

Pool s 4 4 7 5 2 11
Combi ned
137 ft

#7 Run 0 0 0|0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 ft

Al l 5 5 7 5 2 12
Habi t ats
Combi ned
181 ft

Length of Stream Sanpled (ft): 181 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.0276/ 0Q.0276
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0387/ 0.0387
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Steelhead Sampling Results

Date: 17Sep07 Stream Branciforte Sanpled by: Alley, Steiner, Reis

Sanpling Site: 2la-2 (below Granite Ck) Water Tenp. and Tinmes: 60 F @ 1441 hr,
08Sep07. (Air tenp. 66 F).

Habi t at First Pass Second Pass Third Pass/ Number Est. / Density Est. per ft
type Fourth Pass
& Length
(ft)

YO | C 1 C- YO | C 1 C- YO | C 1 C-2 | YOY C1 1+ | G2 | C-3 | Total
1 2 Y 1 +

#13 Riffle 6 6 0 0 1 1 0 0 0 0 0 0 7.1 7.1 0 0 0 7.1
15 ft

#16 Pool 25 25 |1 1 13 13 |0 0 6 6 0 0 50.5 50.5 |1 1 0 51.5
125 ft

#12 Pool 10 10 |1 1 7 7 1 1 3 3 0 0 25.9 25.9 | 2 2 0 27.7
33 ft

Pool s 76. 4 76. 4 3 3 0 79. 4
Conbi ned
158 ft

#10 Run 7 7 0 0 2 2 0 0 1 1 0 0 10. 3 10.3 | O 0 0 10. 3
24 ft

Al | 93. 8 93.8 | 3 3 0 96. 8
Habi t ats
Combi ned
197 ft

Length of Stream Sanpled (ft): 197 ft

Young- of -the-Year / Size Class 1 per Foot of Stream _0.4761/ 0.4761
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0152 / 0.0152
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Date: 20Sep07

Steelhead Sampling Results

Stream Soquel Sanpled by: Alley, Steiner, Wheeler
Water Tenp. and Tines:

Sanpling Site: 1 Above G ange . 66 F @1351 hr
Air Tenp. 68 F.
Habi tat type )
& Length First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
(ft) Fourth Pass t
Yo | ¢ i|lc |yo|lc |1|c|yo|lc|1]c |yor|cr1|1]|c2]|c | Tota
Y |1 + | 2 Y | 1|+ 2 Y 1|+ 2 + 3 |
#33 Run 0 0 2 2 0 0 0 2 2 0 0 2
35 ft
#32 Riffle 6 6 1 1 0 0 0 0 0 0 0 0 6 6 1 1 0 7
59 ft
#34 Pool 19 9 1 11 10 6 1 5 4 2 0 2 37. 20. 2 19. 0 40. 6
219 ft 6 9 7
Al'l Habitats 45, 28. 3 20. 0 49. 6
Conbi ned 6 9 7
313 ft

Length of Stream Sanmpled (ft): 313 ft

Young- of -t he-Year / Size Oass 1 per Foot of Stream _0 1449/ 0 0923

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0010/ 0.0661
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Date: 20Sep07

Steelhead Sampling Results

Stream Soquel

. Al'ley, Steiner,

Rei s

Sanpling Site: 4 Adjacent Flower Field. . 67 F @1655 hr

Air Tenp. 68 F
Habitat type )
& Length First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
(ft) Fourth Pass ft

YO | C 1 C- YO | C 1 C- YO | C 1 C- YOY| C1 [1+ | C2 | C3 | Total
Y 1 + 2 Y 1 + 2 Y 1 + 2

#9 Run 2 2 2 2 0 0 0 4 4 0 0 0 4
39 ft
#8 Riffle 18 15 0 3 6 6 0 0 1 1 0 0 26 1 23.4]| 0 3 0 26. 4
65 ft
#7 Pool 1 1 2 2 4 4 0 0 0 0 0 0 5 5 2 0 2 7
114 ft
#10 Pool 28 19 5 14 3 2 0 1 1 1 0 0 32 22 5 13 2 37
98 ft
Al'l Habitats 67 54. 4 7 16 4 74. 4
Combi ned
316 ft

Length of Stream Sanpled (ft): 316 ft

Young-of-the-Year / Size Gass 1 per Foot of Stream _Q.2120/ 0 1722

Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0222/ 0.0633

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 20Sep07 Stream Soquel Sanpled by: Alley, Steiner, Reis
Sanpling Site: 10 (Above Allred) Water Tenp. and Times: 64 F @1101 hr,
31Aug07 (air tenp. 68 F)

Habi t at
type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& Length Fourth Pass ft
(ft)
Yo | 1|lc |[yo|lc |1]c|yo]lc |1]c | vyor |ci1]|]i1+|c2]|c | Tota
Y |1 + | 2 Y 1| +| 2 Y 1|+ | 2 3 [
#19 Run 4 3 0 1 1 1 0 0 0 0 0 0 5 4 0 1 5
Parti al
30 ft
#16 Pool 34 | 29 2 7 11 8 0 3 4 3 0 1 50.8 | 40. 2 11. 0 52.6
56 ft 8 8
#20 Pool 14 13 4 5 9 6 2 5 3 3 0 0 31. 4 24. 6. 6 4 34.6
88 ft 6 7
#18 Riffle 14 14 0 0 3 3 0 0 0 0 0 0 17. 4 17. 0 0 0 17. 4
28 ft 4
Al | 104. 82. 8. 18. 4 109.
Habi t at s 6 8 7 8 6
Conbi ned
202 ft

Length of Stream Sanpled (ft): 202 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.5178/ 0.4099
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0,0431/ 0.1109
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Date: 21Sep07

Steelhead Sampling Results

Stream Soquel Sanpled by: Alley, Steiner, Wheeler
Water Tenp. and Tines:

Sanpling Site: 12 Soquel Creek Rd . 68 F @1749 hr.
31Aug07 Air Tenp. 67 F.
Habi tat type )
& Length First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
(ft) Fourth Pass f
YO | C- 1 C- YO C- 1 C- YO C- 1 C- YOY C1 1 C- C- Tota
Y |1 + 2| Y [ 1 ]|+] 2 1|+ 2 + | 2 3 |
#10 Run 18 17 0 1 7 7 0 4 4 0 0 31.4 30.7 1 0 31.7
66 ft
#11 Riffle 17 15 2 4 6 6 0 0 1 1 1 1 25.1 23. 4 3 4 1 28.4
60 ft
#12 Pool 62 |57 (o] 5 |28 |26 [ 1] 3 8 7 | 1| 2 [106. |97.7 | 2| 8 2 | 107.
205 ft 3 7
All Habitats 162. 151. 5 13 3 167.
Conbi ned 8 8 8
331 ft

Length of Stream Sanmpled (ft): 331 ft

Young-of -the-Year / Size Cass 1 per Foot of Stream _Q 4918/ Q 4586

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0151/ 0.0483

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007
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Date: 03Cct07 Stream E. Branch Soquel Sanpled by: Alley, Steiner, Weeler
i i Water Tenp., and Tines: 72 F @ 1309 hr,

Steelhead Sampling Results

. 13a (Below M I | pond)
1Sep07 (air tenmp. 75 F).

Habi tat type
& Length (ft) First Pass Second Pass Third Pass Nunber Est. / Density Est.
per ft
YO | C- 1] C YO | C- 1| C YO | C- 1| C YOY | C-1 1 C C Tota
Y 1 + 2 1 + 2 Y 1 + 2 + 2 3 |
#26 Riffle 13 12 | 9 1 4 3 0 1 2 1 0 0 19. 16. 0 2 0 18.2
(partial) 7 2
33 ft
#36 Run 21 21 (O 0 3 3 0 0 1 1 0 0 25 25 0 0 0 25
(Partial)
54 ft
#37 Pool 27 25 (0 2 4 4 1 1 1 0 0 1 32 29. 1 4 0 33.3
151 ft 3
#38 Pool 16 14 | 1 3 5 5 0 0 1 1 0 0 22. 20. 1 3 0 23.9
49 ft 7 9
Pool s 54. 50. 2 7 0 57.2
Conbi ned 7 2
200 ft
Al'l Habitats 99. 91. 2 9 0 100.
Conbi ned 4 4 4
287 ft

Length of Stream Sanpled (ft): 287 ft
Young-of -the-Year / Size Cass 1 per Foot of Stream 0 3463/ 0 3185
Yearlings and 2+ / Size dasses 2 and 3 per Foot of Stream __0 0070/ 0 0314

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 03Cct07 Stream E. Br. Soquel Sanpled by: Alley, Steiner, Weeler
: . | Ti

. 16 (Below Long Ri dge Rd)

. 75 F@ 1609 hr,

30Aug07; (air tenp. 77 F).

Habi t at )
E&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft

YO | C 1| C YO | C 1| C YO | C- 1 C- YOY | C-1 1+ cC2 | C Tot a

Y |1 + 2 Y 1 + 2 Y 1 + 2 3 I
#9 Pool 25 | 25 1] 14 7 7 1 4 0 37 37 15 15 52
52 ft 4
#9 Pool 24 | 24 1| 19 10 | 10 6 6 0 0 1 1 36. 36. 26. 26. 0 63.5
107 ft 9 6 6 9 9
Pool s 73. 73. 41. 41. 0 115.
Conbi ned 6 6 9 9 5
159 ft
#28 Step- 4 4 1 1 4 4 1 1 0 0 0 0 8 8 2 2 0 10
run
52 ft
#10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Riffle
9 ft
All 81 81 43. 43 0 125.
Habi t at s 6 6 9 9 5
Conbi ned
220 ft

Length of Stream Sanpled (ft): 220 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.3709/ 0.37-9
Foot of Stream __0.1995/ 0.1995

D.W.ALLEY & Assxciates
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Date: 21Sep07 Stream W Br. Soquel Sanpled by: Alley, Steiner, Weeler
i i Water Tenp. and Tines: 62 F @ 1315hr,

Steelhead Sampling Results

. 19 (bel ow Hester)
(air tenp. 71 F)

05Sep07

Habitat type )
& Length First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
(ft) Fourth t
YO | C 1+ | C YO C- 1+ | C YO C- 1+ C- YOY C1 1+ | C2 | C-3| Tota
Y 1 2 Y 1 2 Y 1 2 |
#8 Run 7 7 0 0 1 1 0 0 0 0 0 0 8.1 8.1 0 0 0 8.1
23 ft
#14 Riffle 2 2 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 2
12 ft
#9-10-11 27 21 3 9 2 2 0 0 4/ 4/ 0/ 0/ 37 31 3 9 0 40
Pool -run- 4 4 0 0
pool
154 ft
Al'l Habit at 47.1141.1 | 3 9 0 50.1
189 ft
Length of Stream Sanpled (ft):_189 ft
Young-of -the-Year / Size Class 1 per Foot of Stream _0,2492/ 0.2175

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0159/ 0.0476

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 03Cct06 Stream W Br.
Sanpling Site: 21 (Above GS Falls I)

Soquel Sanpled by: NOAA Fisheries (Sogard/ Swank)
Vater Tenp. and Tines:

Habi t at
type First Pass Second Pass Third Pass Nunber Est. / Density Est. per ft
& Length
(ft)
YO | C 1| C YO | C 1| C YO | C 1| C YOY C1 1+ C-2| C | Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 3 |
Al | 13 13 1 18 48 48 12 12 1 1 207. 201. 16. 24. 225.
Habi t at s* 9 2 1 3 2 8 6 8
328 ft
Al | 207. 201. 16. 24. 0 225.
Habi t ats 3 2 8 6 8
Conbi ned
328 ft

Length of Stream Sanpled (ft): 328 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.6320/ 0.6134
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0512/ 0,075

*Location was 800 feet downstreamof Grl Scout Falls Il. The 100 m sanpl ed

segnent

the segnent were not at

i ncluded 4 pools (2 partial), 2 riffles and 2 runs. The boundaries of

breaks in habitat types.

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007
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Steelhead Sampling Results

Date: 01Cct07 Stream Aptos

-3 (Ad].

Sampled by: Alley, Weeler,

County Par k)

Rei s

. 61 F@ 1310 hr,

31Aug07; (air tenp. 66 F).

Habi t at )
E&yﬁgngt h First Pass Second Pass Third Pass Number Est. / Density Est. per
(ft) ft

YO | C 1| C YO | C- 1| C YOY | C1 | 1+ | C YOY C1 1] C C Tot a

Y |1 + 2 Y 1 + 2 2 + 2 3 I
#30- 31 27 | 25 4 12 11 4 11/ 11/ 1/ 1/ 52 49 8 60
Pool 2 2 0 0
114 ft
#38 Pool 20 | 18 7 9 16 15 | 2 3 11/ 11/ o/ o/ 50 47 9 | 10 2 59
65 ft 3 3 0 0
Pool s 102 96 1] 19 4 119
Conbi ned 7
179 ft
#32 11 | 11 1 1 1 1 0 0 1 1 0 0 13 13 1 1 0 14
Run
31 ft
#29 9 7 0 2 3 3 0 0 1 1 0 0 13.5 | 11.8 0 2 0 13.8
Riffle
28 ft
Al 'l 128. 120. 1] 22 4 146.
Habi t at's 5 8 8 8
Conbi ned
238 ft

Length of Stream Sanpled (ft): 238 ft

Young-of -t he-Year / Size Class 1 per
Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0,5399/ 0.5076

Foot

of Stream __0,0756/ 0.1092

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007
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Date: 02Cct07 Stream Aptos
i ite: 4 (Above Steel

Steelhead Sampling Results

Sanpl ed by: Alley, Steiner, \Weeler
Bridge) Water Tenp. and Tines:

. 62 F@ 1415 hr,

01Sep07; (air tenp. 75 F).
Habitat type ]
‘(g‘f {_;engt h First Pass Second Pass Third Pass Nunmber Est. / Density Est. per
ft
YO | C- 1 C YO | C 1 C YO | C 1+ C YO | C 1+ C2 C- Tot a
Y 1 + 2 Y 1 + 2 Y 1 2 Y 1 3 |
#36 Pool 13 13 1 12 0 0 4 4/ 4/ 1/ 1/ 18 | 18 18 18 36
131 ft 2 1 1 1 1
#39 Pool 1 0 2 21 7 2 4 4 1 1 0 0 4 3 24. 22. 3 28. 4
70 ft 0 4 4
Pool s 22 | 21 42. 40. 3 64. 4
Conbi ned 4 4
201 ft
#34 3 2 1 2 0 0 1 1 0 0 0 0 3 2 2 3 0 5
Riffle
39 ft
#35 0 0 1 1 0 0 0 0 1 1 0 0 1 1 1 1 0 2
Run
26 ft
Al'l Habitats 26 | 24 | 45. 44. 3 71. 4
Conbi ned 4 4
266 ft

Length of Stream Sanpled (ft): 266 ft

Young- of -the-Year / Size Class 1 per
Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.0977/ 0,.0902 _

Foot

of Stream __0.1707/ 0.1782

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 01Cct07 Stream Valencia Sanpled by: Alley, Weeler,
i ite: 2 (below road crossing) i

Rei s

. 60 F@ 1305 hr,

03Sep07; (air tenp. 74 F).
Habi t at )
E&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft

YO | C- 1 C- YO | C 1 C- YO | C- 1 C- YOY | C-1 1+ C-2 C- Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 3 |

#44 Pool 6 6 3 3 2 2 0 0 13. 13. 9 9 22.2
39 ft 2 2
#48 Pool 15 | 15 | 8 8 9 9 2 2 3 3 1 1 31. 31. 11. 11. 0 43
113 ft 8 8 2 2
#51 Pool 13 | 13 | 1| 15 4 4 4 4 1 1 0 0 18. 18. 19. 19. 0 38.1
41 ft 5 1 5 5 6 6
Pool s 63. 63. 39. 39. 0 103.
Conbi ned 5 5 8 8 3
193 ft
#46 4 4 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 4
Run
48 ft
#45 Riffle 2 2 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 2
8 ft
#47 Riffle 0 0 3 3 0 0 0 0 0 0 0 0 0 0 3 3 0 3
12 ft
Al l 69. 69. 42. 42. 0 112.
Habi t ats 5 5 8 8 3
Conbi ned
261 ft

Length of Stream Sanpled (ft): 261 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.2663/ 0.2663

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.1640/ 0.1640

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 02Cct07 Stream Valencia Sanpled by: Alley, Steiner, Wheeler
Sampling Site: 3 (Above road crossing) Water Tenp. and Tines:
04Sep07; (air tenp. 70 F).

. 61 F@ 1550 hr,

Habitat type ]
Z?afl_;ength First Pass Second Pass Third Pass Number Est. / Density Est. per
ft
YO | C 1 C YO | C- 1 C- YO | C 1 C YO | C 1+ C- 2 C- Tot a
Y 1 + 2 Y 1 + 2 1 + 2 Y 1 3 I
#51 Pool 0 1 1 9 0 0 0 0 1 12 10 12
54 ft 0
#53 Pool 2 3 6 5 0 0 1 1 0 0 0 2 3 7.1 (6.1 0 9.1
22 ft
#55 Pool 1 1 1 12 1 1 1 1 0 0 0 2 2 13 13 0 15
68 ft 2
Pool s 4 6 32. 29. 1 36.1
Conbi ned 1 1
144 ft
#52 4 4 2 2 0 0 1 1 0 0 0 4 4 3 3 0 7
Run
41 ft
#54 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
Riffle
7 ft
Al'l Habitats 9 11 | 35. 32. 1 44. 1
Conbi ned 1 1
192 ft

Length of Stream Sanpled (ft): 192 ft

Young-of -t he-Year / Size Class 1 per
Yearlings and 2+ / Size Classes 2 and 3 per

Foot

of Stream _0.0469/ 0Q.0573
Foot of Stream __0.1828/ 0.1724

D.W.ALLEY & Assxciates
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Date: 25Sep07 Stream Corralitos

Steelhead Sampling Results

Sanpled by: Alley,

St ei ner,

Rei s,

VWheel er,

Kittleson. Sanpling Site: 1 (below dam) Water Tenp. and Tines:
Habi t at )
f&yﬁgngth First Pass Second Pass Third Pass Number Est. / Density Est. per
(ft) ft

YO | C- 1|]C |YO|C 1| CG |YOor|c1 |1+ | CG |YOY | C1 |1 ]| cC C- | Tota
Y |1 + 2 Y 1 + 2 2 + 2 3 I

#36 Pool 7 7 3 1 1 3 2/1 | 2/1 |1 |1 11 11 7 18
73 ft 0 0
#39 Pool 4 4 6 6 3 3 1 1 3 3 2/ 2/ 14 14 9 9 0 23
69 ft /4 /4 0 0
Pool s 25 25 1] 15 1 41
Conbi ned 6
142 ft
#37 Step- 12 [ 12 | 2 2 4 4 0 0 1 1 0 0 17. 17. 2 2 0 19.6
run 6 6
43 ft
#38 Run 15 | 15 | 3 3 4 4 0 0 0 0 0 0 19. 19. 3 3 0 22.6
(partial) 6 6
45 ft
Al | 62. 62. 2 | 20 1 83.2
Habi tats 2 2 1
Conbi ned
230 ft

Length of Stream Sanpled (ft):_230 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.2704/ 0.2704

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0913/ 0.0913

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 26Sep07 Stream Corralitos
i ite: 3 (above Colinas Drive)

Sanpled by: Alley, Steiner, \Weeler

Water Tenp. and Tines: 59 F@ 1040 hr,

06Sep07; (air tenmp. 61 F).

Habi t at ]
f&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft

YO | C- 1 C YO | C 1 C YO | C- 1+ C YOY | C-1 1+ C2 | C Tota

vy |1 + | 2 Y 1|+ 2 Y 1 2 3 |
#6 Pool 16 16 | 6 6 3 3 5 3/ 3/ 2/ 2/ 25 25 13 13 38
80 ft 3 0
#9 Pool 22 22 |1 12 | 11 11 | 5 5 1 43 43 19. 14. 4. 62.2
141 ft 2 2 9 3
Pool s 68 68 32. 27. 4, 100.
Conbi ned 2 9 3 2
221 ft
#7 Riffle 6 6 0 0 2 2 0 0 0 0 0 0 8.4 | 8.4 0 0 0 8.4
21 ft
#8 Run 8 8 0 0 0 0 0 0 1 1 0 0 9.3 ] 9.3 0 0 0 9.3
(partial)
38 ft
All 85. 85. 32. 27. 4. 117.
Habi t ats 7 7 2 9 3 9
Conbi ned
280 ft

Length of Stream Sanpled (ft): 280 ft

Young- of -the-Year / Size Class 1 per
Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.3061/ 0.3061

Foot of Stream __ 0.115/ 0.115

D.W.ALLEY & Assxciates
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Date: 26Sep07 Stream Corralitos
i ite: 8 (above dipper

Steelhead Sampling Results

Sanpled by: Alley, Reis, Wheeler
Gulch) Water Tenp. and Tines:

. 60 F@1812 hr,

29Aug06; (air tenp. 69 F).
Habitat type ]
‘(g‘f {_;ength First Pass Second Pass Third Pass Nunmber Est. / Density Est. per

ft
YO | C 1 C- YO C- 1 C- YO C- 1 C- YOY C1 1+ C- C- Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 2 3 |

#50 Pool 11 11 6 6 4 4 0 3 3 0 19. 19. 6 25.8
37 ft 8 8
#53 Pool 37 36 9 10 7 7 1 1 5 5 0 0 49. 48. 10. 9 2 59.3
92 ft 2 3 1
Pool s 69 68. 16. 14 3 85.1
Conbi ned 1 1
129 ft
#49 Step-run | 14 13 0 1 0 0 1 1 0 0 0 0 14 13 1 2 0 15
(partial)
54 ft
#51 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
Riffle
8 ft
All Habitats 84 82. 17. 16 3 101.
Conbi ned 1 1 1
191 ft

Length of Stream Sanpled (ft): 191 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.4398/ 0.4298

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.0895/ 0.0995

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 27Sep07 Stream Corralitos Sanpled by: Alley, Reis, \Weeler
Sampling Site: 9 (above Eureka Gul ch) :
Habi t at ]
E&yﬁgngt h First Pass Second Pass Third Pass Number Est. / Density Est. per
(ft) ft
YO | C 1| C YO | C- 1 C- YO | C- 1| C YOY | C1 1+ C2 | C Tot a
Y 1 + 2 Y 1 + 2 Y 1 + 2 3 |
#9 Pool 10 10 4 4 2 2 3 2 2 0 14. 14. 8.8 7.5 1. 23.1
42 ft 3 3 3
#11 Pool 5 5 3 3 1 1 0 0 1 1 0 0 7.2 | 7.2 3 2 10.2
35 ft
Pool s 21. 21. 11. 9.5 | 2 33.3
Conbi ned 5 5 8 3
77 ft
#8 Step-run 15 | 15 0 0 3 3 0 0 1 1 0 0 19. 19. 0 0 0 19.1
(partial) 1 1
48 ft
#10 Step- 6 6 1 1 3 3 0 0 1 1 0 0 11. 11. 1 1 0 12.1
run 1 1
40 ft
All 51. 51. 12. 10. 2 64.5
Habi t ats 7 7 8 5 3
Conbi ned
165 ft

Length of Stream Sanpled (ft): 165 ft

Young- of -t he-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

Foot of Stream _0.3133/ 0,3133 _
of Stream __ 00,0776/ 0.0776

D.W.ALLEY & Assxciates
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Steelhead Sampling Results
Date: 27Sep07 Stream Shingle MII Sanpled by: Alley, Weeler, Reis
Sanpling Site: 1 (below 2" Road crossing) Water Tenp. and Tines:

Habitat type ]
f‘fl‘?ngth First Pass Second Pass Third Pass Nunmber Est. / Density Est. per
ft
YO | C 1 C YO | C- 1 C- YO | C 1 C YOY | C1| 1+ | C2 | C3 | Total
Y 1 + 2 Y 1 + 2 Y 1 + 2
#59 Pool 0 0 4 0 0 0 0 0 0 0 0 4 4 0 4
21 ft
#57 Pool 0 0 4 4 1 1 0 0 0 0 0 0 1 1 4 2 2 5
20 ft
Pool s 1 1 8 6 2 9
Conbi ned
41 ft
#56 Riffle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 ft
#58 2 2 3 3 0 0 3 3 0 0 0 0 2 2 6 6 0 8
St ep-run
49 ft
Al'l Habitats 3 3 14 | 12 2 17
Conbi ned
105 ft

Length of Stream Sanpled (ft): 105 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.0286/ 0.0286 _

Foot of Stream __0.1333/ 0.1333

D.W.ALLEY & Assxciates
P.O. Box 200 » Brookdale, Califor nia 95007
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Date: 27Sep07 Stream Shingle M|

Steelhead Sampling Results

Sanpled by: Alley, Reis,

VWheel er

Sampling Site: 3 (above 3rd road crossing) Water Tenp. and Tines:

Habitat type ]
f‘fl‘?ngth First Pass Second Pass Third Pass Nunmber Est. / Density Est. per
ft

YO | C 1 C YO | C- 1 C- YO | C- 1 C- YOY | C1| 1+ | C2 | C3 | Total

Y 1 + 2 Y 1 + 2 Y 1 + 2
#56 Pool 3 3 3 0 0 2 0 0 0 3 3 5 4 1 8
34 ft
#58 Pool 2 2 2 2 2 2 0 0 0 0 0 0 4 4 2 2 0 6
33 ft
#60 Pool 1 1 0 0 0 0 1 1 0 0 1 1 1 1 2 2 0 3
42 ft
Pool s 8 8 9 8 1 17
Conbi ned
109 ft
#57 Riffle 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 ft
#59 Run 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 ft
Al'l Habitats 8 8 9 8 1 17
Conbi ned
134 ft

Length of Stream Sanpled (ft): 134 ft

Young- of -the-Year / Size Class 1 per

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.0597/ 0.0597

Foot of Stream __0.0672/ 0.0672

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 28Sep07 Stream Browns Valley Sanpled by: Alley, Weeler
i ite: 1 (below diversion dam Water Tenp. and Tines:

. 58 F@1203 hr,

05Sep07; (air temp. 67 F).
Habi t at ]
f&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft)

YO | C 1|C |YO|C (o3 YO| C |1+ | C YOY | C-1 1+ [ G2 | C Tota
Y |1 + | 2 Y 1 2 Y 1 2 3 I

#1 Pool 4 6 1] 13 7 7 0 0 0 11 13 21 18 1. 32.1
56 ft 5 1
#3 Pool 6 8 1] 10 2 3 2 1 1 0 0 9.4 | 12. 15. 12. 0 24.8
54 ft 2 6 4 2
Pool s 20. 25. 36. 30. 1. 56.9
Conbi ned 4 6 4 2 1
110 ft
#2 Run 2 2 0| o 0 0 0 0 0 0 0 2 2 0 0 0 2
20 ft
#4 Riffle- 4 4 1 1 0 0 2/ 2/ o/ o/ o/ 6 6 1 1 0 7
parti al 0 0 0 0 0
56 ft
Al | 28. 33. 37. 31. 1. 65.9
Habi t at's 4 6 4 2 1
Conbi ned
186 ft

Length of Stream Sanpled (ft): 186 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.1527/ 00,1806

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream __0.2011/ 0.1737

D.W.ALLEY & Assxciates
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Steelhead Sampling Results

Date: 28Sep07 Stream Browns Valley Sanpled by: Alley, Wheeler
Sanpling Site: 2 (above diversion danm) Water Tenp. and Tines: 62 F@ 1450 hr,
05Sep07; (air tenp. 72 F).

Habi t at
E&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft
YO | C 1| C YO | C 1| C YO | C- 1 C YOY | C1 1+ cC2 | C Tot a
Y |1 + 2 Y 1 + 2 Y 1 + 2 3 I
#30 Pool 8 9 1 15 6 6 6 6 1 1 1 1 18. 19. 24, 23. 42.5
67 ft 6 8 1 2 4
#35 Pool 16 | 17 1 15 4 4 2 2 1 1 0 0 21. 22. 18. 17. 0 39.4
38 ft 6 3 3 1 1
Pool s 40. 41. 42. 40. 0 81.9
Conbi ned 1 4 3 5
105 ft
#29 Run 10 | 10 4 4 5 5 0 0 3 3 0 0 21. 21. 4 4 0 25.1
22 ft 1 1
#28 9 9 2 2 2 3 1 0 0 0 0 0 11. 12. 3 2 0 14. 6
Riffle 2 6
27 ft
All 72. 75. 49. 46. 0 121.
Habi t at s 4 1 3 5 6
Conbi ned
154 ft

Length of Stream Sanpled (ft): 154 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.4701/ 0.4877
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0,3201/ 0.3019
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APPENDI X C. Habitat and Fish Sampling Data With Size Histograms.

D.W.ALLEY & Asxxiates Santa Cruz County Fishery Report 2007
P.O. Box 200 * Brookdale, Califor nia 95007 357



