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REPORT SUMMARY

Scope of Work
In fall 2008, 4 Santa Cruz County watersheds were sampled for juvenile steelhead with the

purpose of comparingalitat quality and juvenile densities with past results. Refer to maps in
Appendix A that delineate reaches and sampling sites. The mainstem San Lorenzo River and 6
tributaries were sampled with a total of 17 sites. SeventeemilalEegments were haltitiyped

to assess habitat conditions and select habitats of average quality to sample. Tributaries included
Branciforte, Zayante, Lompico, Bean, Fall and Boulder and Bear creeks. Fall Creek was added at
the request of the San Lorenzo Valley Water Dist8etven steelhead sites were sampled below
anadromy barriers in Soquel Creek and its branches. Eighinilalsegments were habitat typed,
including between Girl Scout Falls I and Il. NOAA Fisheries discontinued fall sampling between
thesefalls. In the Apios Creek watershed, 2 sites in Aptos Creek and 2 sites in Valencia Creek
were sampled, and the 4 associatedmaé segments were habitat typed. In the Corralitos sub
watershed of the Pajaro River drainage, 4 sites were sampled in Corralitos Craseky2s

sampled in Shingle Mill Gulch and 2 sites were sampled in Browns Valley Creek, along with 8
associated halinile segments habitat typed.

Steelhead Life History

Most juvenile steelhead spenelears in freshwater before smolting and migratintipe ocean

to reach sexual maturity. In the ocean they speBddars of rapid growth before returning as

adults to their natal streams to spawn. When juveniles reach 75 mm Standard Lenffiz€SL)

Class Il)by fall sampling time (~ 3 ¥z inches totahgth) they are considered large enough to

smolt the following late winter and springnpublished, 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). Smith also found evidence of egear smolts

in 1978 in Uvas Creek after the drought of 1:97&hat had prevented adult acc&asith and Li

1983. Therefore, habitat conditions are very important in portions of watershetiatieatihe
highestcapacity to grova percentage ofOY to Size Class Il in their first growing seasorhese

portions include the San Lorenzo River Lagoon, Aptos Lagoon, Soquel Lagoon, lower and middle
(wet years onlyjnainstem of the San Lorenzo RivedanainstenSoquel Creek-igh baseflow in
Mayil September 1 ncreases 3ize€laspleEEnhareaprodugtenofof Y OY
Size Class Il and lll juvenilds necessary to increase adult retdnresaus@cearsurvival increases
exponentially with smolt size.

YOY emepge 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 difficubtiésyhtbst initial

YOY densities tend to be there. Therefore, it is likely that juveniles distribute mostly in a
downstream direction where competition is reduced. High streamflows probably increase
downstream dispersal, and it may be reduced in drier.y@ar®e habitats have been selected,
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juveniles remain in the same habitats or in close proximity throughout the summer and fall. They
distribute according to the quality of feeding habitat (fastwater with adequate depth) and/ or
maintenance habitat (wateemth and degree of escape cover as overhanging vegetation, undercut
banks, surface turbulence, cracks under boulders and submerged wood). Habitat quality improves
when less sand enters the stream (called sedimentation) from soil and streambank erosion
becaise less sand input increases aquatic insect habitat. With less sand, embeddedness of larger
cobbles and boulders is reduced to provide more cracks and crevices for insects to use. Less sand
and embeddedness also provide better fish habitat with moreeesmagy for fish to hide under

and by increasing water depth around scour objects (more escape cover).

Most Significant Findings in 208 Compared to 2007

In All Watersheds:
1 Larger stormflows came prior to March 1, with a late January peak flow of hasrévtice
the bankfull flow Large stormflows challenge/erwintering juvenile survival but proviel
access for adult spawning

1 Virtually no stormflows occurred after March 1, allowing redd (nest) retention, good egg
survival and good, young YOY survivaiter emergence from the gravel.

1 There was a reduction in fastwater habitat and depth due to low summer strearhdfswvs
of fastwater habitat and depth redbedbitat qualitypy causindess riffle habitashallower
riffles, andslower insect drift rataesulting inreduced juvenile steelhead growth rate

1 YOY densitiesncreased following a winter with larger stormflows early on and little rain
after March 1, |l eading to | ow basef.l ows i

1 Yearling densitiedecreaed after a winter with stormflow that was more than twice
bankfull on the mainstem San Lorenzo at Big Trees and diriligh in other watersheds

1 There was a continuing small proportion of yourfighe-year (YOY) steelhead growing
into Size Class Il &r a spring of relatively low streamflow that slowed growth. rate

In the San Lorenzo River Watershed:
1 Inthe lower and middle mainstgiReaches 1, 2, 4, 6 and &)ere was a reduction in
fastwater habitat and depth; this resulted in a significant fdssbitat quality where most
juvenile steelhead utilize fastwater habitat to feed on drifting insects.

1 Inthe lower and middle mainstgiReaches 1, 2, 4, 6 and 8yerall habitat quality
declined primarily due to shallower (and presumably slower) fastwabitat caused by
channel wideningcontinued low baseflowndlessescape cover ifastwater(Table 41).
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1 Inthe lower mainsterfReaches 1, 2 and dpotential passage impediment became reduced
in Reach 2 at the beginning of the Rincon riffle (ndttearrangement of bouldesasd
reduced gradieht

1 In San Lorenzaributaries,of the 12 reaches monitored and compared between 2007 and
2008, 6 reaches were similar in habitat quality (3 in Zayante, 2 in Branciforte and 1 in
Bear), 3 reaches had sligtgcline in habitat quality (2 in Boulder and 1 in Fall
(compared to 2000)), 2 reaches had significant decline (2 in Bean) and one reach had
slight improvement in habitat quality (Lompic@jable 41). Slight declines were
attributed to shallowing of habitdtie to reduced streamflow. Scour was evident in pools
in some reaches to offset the reduced streamflow. Substrate conditions remained similar
in most reaches between years. Significant declines were due to reduced pool escape
cover in middle Bean and deteang in uppeBean Creek.

1 YOY densities increased, with thdmingnear or above average at 13 of 17 sites

1 The highest YOY site densities were foundReached.3c and 13af ZayanteCreek
(highest in the watershedjeach 17b it€reekmiddle Boulderand the lower mainstem in
Reach 4 near the Henry Cowell Bridge entrance

1 Yearling densities decreased at 8 of 10 tributary sites, indicating poor overwinter survival
This decrease was statistically significémt sites in the San Lorenzo drainage.

1 Site densities of important larger juveniles (srsmttd,Size Clasdl/lll and yearlings) were
below average at all sites excepewhereYQY densities were high in 2007 aoder
winter survival was higlupper Zayant&¢13d) andonewhere resident rairgw trout may
be established (Fa#L5).

1 In Bean Creek, in the normally productive middle Reach 14b, overall habitat conditions
declined with 27% less pool escape cover after human cutting of instream wood

1 Upper Bean Creek Reach 14c was dry by earlyeBaptr likely causing mortality of
hundreds of juvenile steelhebdsed on previous e aderssiies. Astrandedadultfemale
was observed in this reach prior to dewatering

1 An adult steelhead passage impediment was discovered on Fall Creek (large, downed
redwood spanning the creek)

T In LompicoCreek dog clustemwas discoveredt a narrow slot created by a flashboard dam
remnantwith a concrete aprotikely created a partial adult migrational impediment
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Wide and SteepRincon Riffle in the Lower Mainstem San Lorenzo River, Reach 2
Low-Flow Passage Impediment in 2002 11 June 2002
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Wide and SteepRincon Riffle in the Lower Mainstem San Lorenzo River, Reach 2
Low-Flow Passage Impediment in 2002 11 June 2002
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Large YOY Steelhead from the San Lorenzo River, Rincon Site 2 16 September 2008

In the Soquel Creek Watershed:

1 Juvenile coho salmon were cayd at the lower East Branch Site 13a, downstream of Mill
Pond.

1 The dry streambed in the SDSF reach orufigerEast Branch expanded from 165 ft in
2007 to 301 ft in 2008, with streamflaata trickle (estimated 0.01 cfs)

1 Dry streambed was reportedtire lower East Branch, downstream of the study segment,
andbasdlow in the West Branctvas visually observeitt Augustto bemore than twice the
baseflow in thé=ast Branclat their confluences

1 In the4 mainstenreachesanalyzednonstreamflow relatetiabitat qualitywas similar in
Reaches 1 and 7, with slightly deeper pools and similar escape cover, while Reaches 3 and 8
had lower habitat qualityvith shallower pools, less escape cover, increased fines and
increased embeddedness
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1 Inthe lower East Banchbelow Mill Pond, habitat quality improved with deeper pools,
similar streambed conditions and more pool escape.cover

1 Inthe upper East Brancibove Amaya Creek, habitat quality declined with-stephabitat
conwerting to shallow pool habitayith reduced pool depth and reduced pool escape.cover

1 In West Branch Soqubklow Hester Creek, habitat quality was similar to 2007 (slightly
deeper pools but slightly less pool escape ¢ehallower rungind similar substrate
conditions)

1 In West Brancl®oquel between Girl Scout Falls | and Il, habitat quality was similar to 2007
(slightly shallower average pool depth and run depth but similar pool escape cover and
substrate conditions)

1 Total andYOY densitiedncreased at 6 of 7 sites, and YOY densitiere above average at
all sites except at the upper East Branch #16 in the $@BBugh YOY density at that site
was much improved over 2004 year with a very mild winter thatay have been hindered
adult accegs

1 Yearling densities declined at 6 Dkites, except in the lower East Branch where they
remained low, indicating poor overwinter survival of yearlings and/or limited recruitment
from YOY in 2007

1 Size Class Il and lll juvenile densities declined at 5 of 7 sites and were similar to 2097 at
other two

91 Size Class Il and Ill densities were below average at 5 of 7 sites and near average at
MainstemSite# 1 and East Branchite #16 with few YOY reaching Size Class Il in the
mainstem and lower East Branch due to low basediodveducedvOY growth rate

1 Retrieval of NOAAPIT-taggeduveniles included one YOYage based on sizeh 23
September at Site #10 in the mainstdyove Moores Gulcand 4 juveniles captured on 24
September at Site #16 in the SD&#ove Long Ridge Road crossiftigely 1 YOY and 3
small yearlingdased on sige

In the Aptos Creek Watershed:
1 Habitat conditions continued to improve in 3 of 4 studied reaches, with the exception of
lower Reach 2 in Valencia Cre€kheobservededudion in baseflowhadshallowed pools,
runs and rifflesBut this was offset by increased pool escape cover in 3 of 4 reaches
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1 YOY densitiedncreasedt upper sites in Aptos and Valencia creeksveaelower or
similar at lower sites, indicating more spawning effort and success highenuatieshed,
with YOY densities above average at all 4 sites

1 Size Class Il and Il juvenile densities and yearling dengigeinedat 3 of 4 sites and
below average at 3 of 4 sites, the exception being upper Valencia Site #3.

1 In Aptos Creekhe fewerarge juveniles may have occurred due to fewer YOY reaching
Size Class Il at the lower site and reduced overwinter survival of yearlings. At the upper
Aptos site there were few YOY in 2007 to be recruited into the yearling age class.

1 Inlower Valencia Ceek,major sedimentation was observed in 400 feet of channel below
the confluence of the East Branch, downstream of Valencia Road Bridge.

1 Inlower Valencia Creelpgoorer overwinter survival of yearlingsd low densities of YOY
the previous yeasould hep explain fewer larger juveniles

1 In upper Valencia Creeglthat had once been upstream of two ymete passage barriers,
may have maintained2008density of larger juvenilegreater thaim 2007 andabove
average because overwinter survival may haea better with the high frequency of
instream wood and a resident rainbow component of larger fish that remained in the stream.
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In the Corralitos Creek Sub-Watershed:

T

Total juvenile densities were close to average at all sites except above averatpvatthe
most Corralitos site and below average at the uppermost Bialley site

YOY densities increased at 5 sites, were similar at two middle Corralitos sites and were less
at the upper Brown¥alley site

YQY densities were near average at 4 sitesya average at the lowermost Corralitos site
and below average at both Browv/alley sites

Size Class Il and Il densities declined at 5 of 8 sites, were similar at 2 sites imiaver
middle Corralitos Creekand increased only at the upper upperrGastalitos site

Size Class Il and Ill densities were below average at all sites, but very close to average at the
lowermost Corralitos site and the uppermost Brovaltey site

Size Class Il and Ill densities declined because of poorer overwinterawfyearlings
and no YOY reaching Size Class Il the first summer, as had occurred in lower Corralitos
sites in 2006. Four of the 5 monitoring years have been after mild winters.

Reach 1 below the diversion dam on Corralitos Creek had higher trerbygass flows in
summer and fall, while the fish ladder was being replaced. This improved rearing habitat
conditions by deepening habitat and creating faster water velocities, greater surface
turbulence and more insect drift. In addition to flow augmnemtapool escape cover had
improved, though fines increased in pools and riffle embeddedness increased.

Rearing habitat quality declined in the remaining 3 Corralitos reaches with reduced pool
depth (stepun converting to shallow pool in the uppermostgh 7)likely reduced insect
drift in all reache$rom reduced baseflowwool escape cover declining with more fines and
higher embeddedness in the reach below Rider Creek arftbnorelated parameters
remaining similar to 2007 in the two upstream hesc

Rearing habitat quality in Shingle Mill Gulch was similar between yPasl depths
declined somewhat but pool escape cover increased slightly

Rearing habitat quality improved in lower Browvialley Creekdownstream of Redwood
Canyon Creeldueto increased habitat depdlespite presumably reduced baseflow, along
with increased pool escape cover.

Habitat at sampling sites the four watershedsas rated, based on smsited (=>75 mm SL)
juvenile steelhead densiymd average smolt siaecordng to the rating scheme developed by
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Smith (L982. This rating scheme assumed that rearing habitat was usually near saturation with
smoltsized juveniles, at least in tributaries where 2 years are usually required to reach smolt size,
and also assumed trepawning rarely limited juvenile steelhead abundance, except at sites with
very poor spawing habitatand/orthat aredependent upon fry movement from upstream tributaries.
These assumptions may not have been met i@ i2afe lower twomainstem reaches the San
Lorenzo Rivel(Reaches 1 and 2), whe¥®Y densities werabout averagtor these reaches but
much lower than in Reach 4 below the Zayante Creek conflulengarticular, low stream flows

may have reduced YOY movement from tributaries to thmstem though YOY densities were
much above average below the mouth of Zayante Cr&gkamflows were too low to grow many
YQY in thelower andmiddle mainsten$an Lorenzd@o smolt sizen 2008 Lower Aptos and all
Corralitos sites were probably bel@arrying capacity for larger juveniles for the same reasons of
fewer yearling holdovers and slow YOY grovitfat preventednost ofthem from reaching Size
Class Il

Refer to the next summary table for swsitted juvenile densities and ratings. Figu8e8, 9 and
12 have been excerpted from the main report to compare 2008 smolt densities to averages
calculated from all monitoring years of data.
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2008Sampling Sites Rated by SmoiSized Juvenile Density (=>75 mm SLand Average Smolt
Size, withPhysical Habitat Change since 2007 (Red denotes rating of poorvery poor or dry.)

Site Multi -Year 2008Smolt 2008 Smolt Numerical Physical Habitat
Avg. Density Density Rating Rating (1 to 7) Changeby
(Size Class lI (per 100 fty ReachSince
and 111 /100 ft) Avg Smolt 2007
Size (mm)
Low. San Lorenzo #1 11.4 (n=8) 4.9 91 mm Below Average| *** Negative
Low. San Lorenzo #2 18.5 (n=7) 12.2 88 mm | Below Average| *** Negative
Low. San Lorenzo #4 18.2 (n=8) 13.2 82 mm | Below Average| *** Negative
Mid. San Lorenzo #6 4.7 (n=11) 2.2/ 82 mm Very Poor * Negative
Mid. San Lorenzo #8 7.2 (n=11) 3.6/ 87 mm Very Poor * Negative
Up. San Lorenzo #11 7.2 (n=11) 2.8/ 98 mm Poor *x Slight Neg.
Zayante #13a 10.4 (n=10) 6.3 92 mm Below Average| *** Similar
Zayante #13c 11.9 (n=D) 4.4/ 98 mm Below Average| *** Similar
Zayante #13d 18.2 (n=10) 22.5 89 mm Good Fkkkk Similar
Lompico #13e 7.8 (n=3) 6.4/ 89 mm | Below Average| *** Positive
Bean #14b 13.9 (n=11) 4.7/ 117 mm Fair ok Negative
Bean #14c 13.0 (n=9) Dry - Negative
Fall #15 13.8 (n=6) 15.8 107 mm Good kkkk Slight Negative
(Since 2000)
Boulder #17a 12.0 (n=11) 7.2/112 mm Fair ok Slight Negative
Boulder #17b 10.3 (n=11) 3.8/102 mm Poor ** Slight Neg.
Bear #18a 12.1 (n=11) 5.1/ 105 mm Fair ok Similar
Brancifort e #21al 2.2 (n=2) 0.5 133 mm Very Poor | * Similar
Branciforte #21a-2 6.0 (n=8) 5.7/ 105 mm Fair rkkx Similar
Soquel #1 3.8 (n=11) 3.8/ 96 mm Poor ** Slight Neg.
Soquel #4 10.3 (n=12) 4.9 98 mm Below Average| *** Negative
Soquel #10 8.9 (n=12) 3.1/ 92mm Poor ** Similar
Soquel #12 8.0 (n=11) 1.5/ 82 mm Very Poor * Similar
E. Branch Soquel #13a 9.0 (n=12) 4.0/ 99 mm Poor ** Positive
East Branch Soquel #16 9.8 (n=12) 10.0 100 mm Fair rkkx Negative
West Branch Soquel #19 4.0 (n=8) 5.7/ 82 mm Poor ** Negative
West Branch Soquel #21| 10.5 (n=7) - - Similar
Aptos #3 11.7 (n=4) 6.0 93 mm | Below Average| *** Positive
Aptos #4 9.9 (n=4) 5.5 112 mm Fair el Positive
Valencia #2 11.9 (n=4) 11.00 92 mm Fair ok Similar
Valencia #3 12.7 (n=4) 14.00 93 mm Fair ok Positive
Corralitos #0 8.9 (n=2) 8.7/ 105 mm Good Fokek Positive
Corralitos #3 10.5 (n=5) 8.3 104 mm Good il Slight Negative
Corralitos #8 13.8 (n=5) 9.4/ 95 mm Fair ok Similar
Corralitos #9 21.9 (n=5) 17.4/ 100 mm Good i Slight Paitive
Shingle Mill #1 13.9 (n=5) 5.6 98 mm | Below Average| *** Similar
Shingle Mill #3 3.7 (n=h) 0.7/ 83 mm Very Poor * Slight Positive
Browns Valley #1 17.7 (n=5) 11.5 102 mm Fair ok Positive
Browns Valley #2 14.2 (n=5) 12.6 103 mm Good Fkkkk Similar
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Figure 2. Juvenile Steelhead Site Densities for Young-of-the-Year in the San Lorenzo River in 2008
Compared to the 10-Year Average. (8the year for Mainstem (1), 7th year for Mainstem (2a),
3rd year for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Ill in the San Lorenzo River in 2008
Compared to the 10-Year Average. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd Year
for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Figure 5. Juvenile Steelhead Site Densities for Young-of-the-Year in Soquel Creek in 2008
Compared to the 12-Year Average (8th Year West Branch (19)).

130 ‘ ‘ ‘
1l - —a— 2008 Density | S -
120 = = Average Density /‘\
110 | | |
£ 100 §
S .
3 :
~ 90
< .
2 i
g 80 T
‘B 3
& 707 3
0 3
§ 60 ; i
> 3 3
£ 50 | |
k) 3 3
o 40 7 : :
c . .
3 3 ; ‘
> 30 7 3 3 :
20 1 1 % 1
10 ? ? }
0 T T T T T T T T
- p . 3 g g 3 S
Sampling Site
D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008

POBox 200 A Brookdale, 2Balifornia 95007




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

14

13

12

Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Il in Soquel Creek in 2008
Compared to the 12-Year Average Density (8th Year West Branch (19)).
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Figure 8. Juvenile Steelhead Site Densities for Young-of-the-Year in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Figure 9. Juvenile Steelhead Densities for Size Classes Il and Ill in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Figure 11. Juvenile Steelhead Densities for Young-of-the-Year in Corralitos, Shingle Mill and
Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 12. Juvenile Steelhead Densities for Size Classes Il and Il in Corralitos, Shingle Mill and
Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Trends of Juvenile Densities and Habitah the Lower and Middle Mainstem San Lorenzo River

The lower and middle mainstem have become less important in producing juvenile steelhead in
both the YOYage class and the Size Class Il and Il categbwes 2000 onwardbut showed
substantial YOY densitynprovement in 2008t Site 4 below the Zayante Creek conflueficgal
juveniles(most of which were YOY juvenile#)creased in 2002 after a winteatthad larger

storms early in the winter and smaller ones afterw&@B8 was a similar year with even fewer
storms after March I'he years 1998 and 2006 had similarly wet winters prior to fall sampling.
However,1998juvenile densitiesvere substantigllhigherthanin 2006.Conditions in 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 (and likely
greater inset drift) due to higher streamfloand more escape cover in fastwater habitat in the
middle mainstem Reach 8. However, 2008 better riffle habitah the lower mainstem Reach 4,
such as greater escape cover (more overhanging willows) and less peeserih fReach 8 the
estimated percent fines in 1998 and 2006 were the same.

Densities of Size Class Il and Il juvenile in the lower and middle mainstem were higher in the
years 199711999 than | ater years, with relative
having the lowest densities measured in the last 12 yegsd 17).

Lower Mainstem Reach 4.Rearing habitat conditions in fastwater riffle habitat in Reach2908

have improved since 1999 regarding more escape cover (declined since-&§10€)28) and

reduced percent fines (embeddedness simdily 2000) (Figure 29). However, 1999 riffle

conditions were better with regard to greater habitat depthareahpo 2008, as were all other years
deeper than 2008, partially because of the low baseflows in late summeF2Q08 27). If

baseflows had been the same in 1997 and 2008, habitat conditions in Reach 4 riffles may have been
similar between years foepcent fines and escape cover, but riffles would have been considerably
deeper in valuable pockets of maximum depth in 1997. It appeared that the arrangement and
composition of boulders and sediment in riffles shifted during the high stormflow of Feb8@dry

(19,400 cfs at Big Trees gage), resulting in fewer deep pockets.

Middle Mainstem Reach 8.Rearing habitat conditions in fastwater habitat in Reach 8 in 2008

have improved since 1999 regarding less percent fines and reduced embeddedness (43% in 1999
(Alley 2000 and 30% in 2008) (declined since 2007al§le 8 and Figure 33. However, 1999

riffle conditions were better with regard to more escape céigure 31) and greater habitat depth
compared to 2008, as were all other years deeper than 2008jlptr@eause of the low baseflows

in late summer 2008-{gure 30). If baseflows had been the same in 1997 and 2008, habitat
conditions in Reach 8 riffles may have been similar between years with regard to percent fines and
embeddedness, but in 1997 th#éed would have been deeper with important deeper maximum
depth pockets, as was the case in Reach 4 riffles. 1997 riffles also had much more escape cover.
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Figure 13. Plot of Annual Total Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Figure 15. Plot of Annual YOY Juvenile Densities at San Lorenzo Mainstem Sites,
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Figure 17. Scatter Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Recommendationsin order for adult returns to increase substantially, the mainstem will need to
again support atleasttdee nsi ti es of Size Class |1 and I 11
though 1998 and 1999 were wet years when a higher proportion of YOY reached larger size
classesHabitat quality will need to improve substantially in the lower and middle maitgtem

increase adult returns. Retention of more large, instream mabd lower and middle mainstem

will promote scour to deepen pools, create patches of coarser spawning gravel and provide escape
cover for juvenile steelhead rearing and overwinter survBegter retention of winter storm runoff

in Scotts Valley and Felton will reduce stormflow flashiness that increases streambank erosion and
sedimentation leading to poor spawning and rearing conditions in the mainstem. Better retention of
storm runoff wil also increase winter recharge of aquifers to increase spring and summer baseflow,
which will increase YOY steelhead growth into Size Classes Il and Ill in the lower mainstem.

Trend Analysis of Juvenile Densities and Habitat f8an Lorenzorributaries

For tributary sites and the upper mainstem (above the Boulder Creek confluence as represented
by Reach 11), there was a general decline in total densities from 1997 to 2000, with a general
increase from 2000 to 2003, followed by a general decline fror® 02007 and a rebound in

2008 Figures 13 and 14. The extremely high juvenile density measured in 2002 at Site 11 by
HTH (2003 seemed highly unusual, considering our 14 other years of sampling experience with
Reach 11 in the upper mainstem. In 2007 20@B, total densities bounced back up in Zayante
Creek. In 2008, total densities at wetted sites in Bean and Bear ale@lebounded. Reach 14c
went dry in Bean Creek. Since most juveniles were YOY, their densities followed the same trend
(Figures 15 and 16).

Tributary densities of Size Class Il and Ill (smolt size) showed no general trend, though as a
group they wer e r el FRguresvi2dndi8).lYeams that had @uerdltow 2 0 0 8
tributary site densities of larger juveniles were 2001, 20087 and 2008, all of which had

(

relatively | ow averaged mean monthly streamf/|l

below the median daily flow for the years of recdfaygres 25, 58, 62, 65 and §6After wetter
winters, densities of largervyaniles generally increased, as occurred in 1998, 1999, 2003, 2005
and 2006Densities were similar between 1997 and 1998 but generally increased in 1999 to a 12
year high, particularly in Zayante, upper Boulder and Bear creeks. In 1999, the winteryhhd onl
peak flow that was near bankfull in early February and continued to rain througlioApril

relatively wet winteibut without creating bankfull flow intensityFigure 56). Spring and

summer baseflown 1999was above the mediaRigure 25). Then in 200 there was a general
declinein tributary densitiegxcept in Bear Cregklespite the above median baseflotihe year

2001 showed mixed changes in densities of larger juveniles, with some sites increasing in density
and others decliningcomparable datior the San Lorenzo system for 2002 are unavailable.
However ,if trends were similar to Soquel Creek in that yéagres 23 and 24, densities of

larger juveniles were likely similar to 2001 in San Lorenzo tributaries. Densities of these larger
juveniles declined at all sites under consideratiothendrier years a2007 and 2008 except for
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upper Zayante Creek #13d, which increased in 2008 to the highest in the watershed.

In analyzing habitat change in an important eastern tributary reach, it weglmatteearing

habitat conditions had declined in Zayante Reach 13d from 1997 to 2007 and 2008, judging by
the shallowest pool depths in theyl€ar period in 2007Hgure 33) (where annual differences

in fall baseflow have limited effect on pool depthyl@he relatively low pool escape cover in

2007 and 2008 for the readhidure 34a). The percent fines went back up in staps to 30% in
2008 after being at a iyar low in 2007 of 13%Higure 35).

In analyzing habitat change in an important westepatary reach, it was noted that overall
rearing habitat quality in Boulder Reach 17a has declined from 1997 to 2008 due teidsach
pool filling (Figure 36) and reduced pool escape covdag(re 373, although a positive change
was reduced fines in stepns/ runs igure 38).

Figure 14. Plot of Annual Total Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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Figure 16. Plot of Annual YOY Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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Figure 18. Plot of Annual Size Class II/ [ll Juvenile Densities at San Lorenzo Tributary Sites,
1997-2008.
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Trend Analysis of Juvenile Densities and Habitat fhfainstemSoquel Creek

At the 4 mainstem sites tracked for thetpk?2 years, annual trends in total and YOY juvenile
densities paralleled each other, for the most Fagufes 19 and 2). Relatively higher YOY

and total densities occurred in 1997, 2002, 2004, 2007 and B868use the juvenile population

in the maingem is largely YOY, spawning effort, spawning successsamdval of recently
emerged¥OY largely dictate total juvenile densities in these reaches. In drier years with milder
winter stormflows (or mostly early stormflows and few late stormflows) anccegbiiaseflow,

total and YOY juvenile steelhead densities were relatively higher in the Soquel Creek mainstem
than in wetter yearsT@bles19, 21 and 2§ The years of highest YOY and total juvenile density
corresponded to years with the lowest averagedchmemthly streamflow (MaySeptember),

indicating thatdrier years or at least years with few late winter and spring stéigsé 26).

These are also typically the years when the lagoon population of juveniles is the ghdlatest (

2009. This inverse tationship may be explained by reasoning that during milder winters, adult
spawners probably have poorer access to the upper watershecEast and,hadag t Br an
more shallow riffles and other impediments to pass. ,Tthey expend more spawning atfn

the mainstem. Also, in drier years, survival of eggs and emerging YOY may be increased without
substantial late stormflows to scour or smother redds and wash away YOY. Our spawning gravel
study(Alley 20039, which involved streambed coring and pa€isize analysis, indicated that
spawning gravel conditions in the mainstem were reasonably good in 2002, a year that was likely
without large bankfull stormflows that would move considerable sediment. The exception to this
inverse relationship was 200&hen YOY and total juvenile densities were relatively low despite
the mild winter (except for the uppermost mainstem site with densities all increasing from 2000
to 2001).

Thedensitypattern of larger Size Class Il and lll juveniles in relation to basas more

complex than for YOY in the Soquel mainstem. In wetter years, there may be less spawning
effort and spawning success in the mainstem until late in the spawning season. However, the
above median daily baseflow results in faster water velooityeased insect drift and deeper
feeding stations in fastwater habitat, at least in the spring. All of these factors promoted faster
growth rate, leading to a higher proportion of YOY reaching Size Class Il their first year and
higher densities of largeayeniles.

There can be wet years with associated high baseflow, relatively low YOY densities, yet
relatively high Size Class Il densities. The wet years of 1998 and 2005 are in this category
(Figures 23 and 2. However, 2006 was very wet but did not gate high Size Class Il and 1l
densities. This was likely because YOY densities were so low in the mainstem (many large
storms occurred in April and May to destroy mainstem steelhead redds, and spawning access to
the upper watershed was good even indaténg), that faster growth rate could not make up for

the fewer YOY juveniles in the mainstefFigure 78).

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, 3alifornia 95007



The other year having especially high densities of larger juveniles in the mainstem was 1997,
which had large storms before 1 February to boodbdiseflow and virtually nothing after that.

Very stable conditions for spawning and YOY emergence were created. That year had high YOY
densities, and a high proportion reached Size Class Il, presumably because spawning effort and
success were likely higimiearly February. This would allow early emergence and early spring
growth despite the lower baseflow later on.

Since 1997, rearing habitat quality in the lower mainstem (as indicated by Reach 1) has improved
with regard to increased average maximum plepth and has declined with regard to reduced
escape covelrgures 39 and 40a During the instream wood survey in 2002, this reach was

noted for its lack of large woodlley 20039. However, riffle conditions for aquatic insects and
steelhead food supphave improved regarding less embeddedrfagsie 41). In the lower

mainstem, densities of larger juveniles were not a&dociatedvith rearing habitat conditions.

Spring and summer baseflow and associated growth rate of YOY appeared to overshadow non
flow related habitat conditions to determine densities of larger juveniles. This was partly a result
of extremely low yearling densities in the mainstem. After the two winters with the lowest peak
flows since sampling began, 1994 (900 cfs) and 2007 (&)4stightly higher densities of

yearlings were detected at some mainstem sites compared to other years. This may indicate that if
more overwintering shelter was present (in the form of large instream wood), survival of

yearlings might increase in the mstiem of Soquel Creeld(ley 1995; 2008).

In the upper mainstem (upstream of the Moores Gulch confluence in Reach 7), densities of larger
juveniles (Size Class Il and llIF{gure 23) were notassociatedvith reachwide changes in pool

depth or escape ¢er, except for escape cover in 1997. However, fluctuations in larger juveniles
were consistent with fluctuations in pool escape cover at sampling sites (except 2004), but the
amplitude of fluctuations was not consistefig(re 43b). Spring and summer beffow and

associated growth rate of YOY appeared to overshadovilowrelated habitat conditions to
determine densities of larger juveniles. This was partly a result of low yearling densities in the
mainstem.

Habitat conditions in Reach 7 (between kheores Gulch confluence and the Purling Brook

ford) were analyzed since 1997. Overall rearing habitat quality declined since 1997 in the upper
mainstem (as indicated by Reach 7) regarding pools filling with sediment and less escape cover
(Figures 42 and 43), though maximum pool depth increased slightly in 2008, and escape cover
has steadily improved from the low point of 1999. During the instream wood survey in 2002, this
reach was noted for its lack of large woddl€y 20039.
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Figure 19. Plot of Annual Total Juvenile Densities at Mainstem Soquel Creek Sites, 1997-2008.
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Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,
1997-2008.
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Trend Analysis of Juvenile Densities and Habitat for East Branch Soquel

In East Branch Soquel Creek, total and YOY densities annually fluctuated in a dissimilar fashion
in lower East Branch (Site 18aReach 9aand upper East Branch (Site ibBReach 12g

except they increased at both locations from 2001 to 2002 and decreased at both locations in
2006 Figures 20 and 22. After reaching a 1-gear high in 2004, total and YOY densities in the
lower East Banch declined in 2005 and then again in 2006 to almost zero but rebounded in 2007
and 2008. Higher YOY densities in drier years in the lower East Branch may have resulted from
1) greater spawning effattiere than in the upper East Bramchvetter years?) more spawning
success and 3) higher survival of YOY after emergence. In wetter years, more adult steelhead
likely continued further up the East Branch into the Soquel Demonstration State Forest (SDSF).
Though 2008 was a very dry year in the SDSF, dtlaeger storms early on than 2007 to provide
better spawning access than 2007, with corresponding higher YOY density. With the streambed
instability of the lower East Branch, redd (nest) scour or burial in sediment may have been more
common in winters wit higher stormflows. During the instream wood inventory in 2802y

20039, this reach was identified as one with small quantities of large instream wood. If the
incidence of large instream wood were to increase substantially, rearing habitat qdality an
improved ovetwintering steelheagdurvival in intermediate to wetter years may play more
important roles in increasing Size Class Il and Ill densities.

Overall rearing habitat quality declined in the lower East Br&tedch 9drom 1997 to 2008,

primarily with regard to fastwater habitat important to YOY juveniles and aquatic insects. Other
factors related to the turbidity and thin silt layer on the substrate observed at the sampling site in
2006 and 2007 (downstream of the Mill Pond outfall) may aldiz@te reduced habitat quality.
Turbidity and the fine silt layer seemed more localized in 2008.

In Reach 9a, since the same pools were sampled for steelheadiid9®9®@nd for 2002004,

and sampled pools in 2000 were chosen to represent average baidtitions for depth and
escape cover for tHeabitat typedeach in 2000, then graphing of pool escape cover at sampled
pools since 1997 may reflect general trends in escape cover.

At samplingSite 13a, annual densities of Size Class Il and Ill jigsifFigure 24) were not
associateavith changes in pool escape cover at sampling sites except inF20082(46b).
Insufficient years of data were available for reagtle changes in pool depth, escape cover or
percent fines in run and stepn habitato make comparisons with trends in juvenile densities
(Figures 45, 46a and 4)7 In 2005 2007 ,juveniledensitiedid not change as these habitat
parameters changeld. 2008, increased densities of larger juveniles were posi@asigciated

with increaseanaximum pool depth and higher escape cover at the interrupted, incomplete
sample site. (Capture of coho salmon at the first pool in 2008 prevented sampling of a second
pool with less escape cover.) Average embeddedness in riffles and runs at sampling sites
generally increased through the years as densities declined in20997Figure 48). But
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densities were nassociateavith changes in embeddedness in AAWD5. The relatively high
density of larger juveniles in 1997 was consistent with the highegieesoaer in sampled pool
habitat (provided by instream wood) and the lowest embeddedness in sampled riffle and run
habitat in 12 years.

The typical disconnect betwe&ize Class Il and Il densities in the lower East Branchnamel
streamflow related re@g habitat conditions indicated that rearing habitat quality within the
observed range in the last 12 yeaway have beeavershadowed by poor oveiinter survival of
yearlings in years that were not wet enough to grow many YOY to Size Clhsddllowing

spring and summeOverwinter survival did not appear good in any yda{isting escape cover
for rearing habitat was apparently insufficient to provide overwintering habitang the

instream wood inventory in 2002, this reach was identifiechasasth small quantities of large
instream woodAlley 20039. Retention of more instream wood would enhance overwintering
survival of yearlings and rearing habitéhe effect of norstreamflow related rearing habitat
conditions was also overshadowed g &dded potential for growth of some YOY to Size Class
Il in intermediate to wet year$he years with highest densities of Size Class Il and Ill juveniles
in the lower East Branch occurred in 1998 and Z60%ure 24), two relatively wet years

(Figures D and 77)with moderate YO¥Yensities Figure 22). Higher growth rate during these
high springbaseflow years allowed a higher proportion of YOY to reach Size Class I, leading to
higher densities of larger juveniles.

In the upper East Branch at Siteihihe SDSF, densities of Size Class Il and Il increased

during 19971999, with a steady decline to less than-bitle the 1999 density by 2004. Then

the density increased to its highest in 12 years in the dry year of 2Q0Te(24). The relatively

high density of Size Class Il and Il juveniles (20/ 100 ft) was likely due to at least moderate
numbers of YOY in 2006 and good oweinter survival of yearlings during a mild winter.
However, the yearling density declined substantially in 2008 to reducetisgy of larger

juveniles. This was partially due to low recruitment of YOY from 20&@yre 22) and likely a
bankfull event during the 2007/2008 winter that may have flushed some yearlings downstream.

The three highest Size Class Il and Ill densitrethe upper East Branch did not correspond to
any hydrologic category. They were 1998 (very wet year), 1999 (intermediate rainfall year with
relatively mild peak flow) and 2007 (very dry year). Both 1998 and 1999 had sufficient spring
baseflows to grogome YOY into Size Class Il. The dry year likely had very good-ometer
survival of yearlings, although rearing conditions worsened. In addition, adult access may have
been hampered in the very mild 2006/2007 winter, resulting in lower YOY production an
reduced competition for food to benefit yearlings. Retrieval oftBfjfjed juveniles has indicated
very limited movement of tagged individuals from their original locations.

In the Upper East Branch habitat conditions in Reach 12a (between Amaya@réieknce to
the gradient increase and the beginning of bedrock pools) were analyzed primarily since 2000.
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Data indicated that habitat quality in 2008 was similar to conditions in 2000, afterdflated
conversion of stepun habitat to shallow pool haét was taken into account in the dry years of

2007 and 2008Hjgure 49). However, pool rearing habitat quality increased in years between
(greater pool depth in 2006; much greater pool escape cover in 2004 and higher amounts of pool
escape cover in allears between 2000 and 20G8gures 50a ands0b)).

Since sampled pools in 2000 were chosen to represent average habitat conditions for depth and
escape cover for the reach in 2000 and were sampled repeatedly for fish for 5 years, graphing of
pool escapeover at the same sampled pools for 2@0M4 may reflect general trends in escape
cover for the reach. These results indicated that pool escape cover increased from 2000 to 2002,
declined in 2003 and increased to aye@r high in 2004Kigure 50b). Thenit declined reach

wide during the last three years down to slightly less than the 2000 level -Riel@cbercent

fines in important stepun habitat declined less than 10% since 2000, not indicating a real

change ftigure 51). Percent fines at sampled stems were similar between 2000 and 2008, as

well (Figure 52).

At Site 16, annual densities of Size Class Il and Ill juveniles werassociateavith changes in

pool escape cover at sampling siteg(re 50b). In fact, densities were the lowest in 2Q@4en

pool escape cover at sampling sites was the highest. Densities increased from 2004 to 2007
despite a decline in pool escape cover at sampling sites. Insufficient years of data were available
for reachwide changes in pool depth and escape cover pencent fines in run and stepn

habitat for comparison to trends in juvenile densitiegures 49, 50a and 51 Densities of Size
Class Il and Ill juveniles were not positivelgsociateavith changes in these habitat parameters
but, in fact, increasedespite reaclwvide decline in pool escape cover for 200807. However,

the decline in these smddized fish in 200&oincidedwith decreased pool depth and escape
cover Figures 49, 50a and 50p But it alsocoincidedwith low YOY densities in 2007 fdow
recruitment as yearlings. The density decline in 22004 wasassociatedavith relatively high
percent embeddedness in riffles and steps at sampling sites except for the less embeddedness
in 2003 Figure 52). Densities increased in 2005 with lessbeddedness.

The apparent disconnect between rearing habitat conditions and Size Class Il and Ill densities at
Site 16 indicated that rearing habitat quality within the observed rdrige last 12 years was
overshadowed by 1) poor overwinter survivlyearlings in years that were not wet enough to

grow many YOY to Size Class I, 2) the potential for growth of some YOY to Size Class Il in

only intermediate to wet years and 3) high overwinter survival of yearlings in dry years. If the
incidence of largenstream wood were to increase substantially, rearing habitat quality and
improved ovetwinter survival in intermediate to wetter years may play more important roles in
increasing Size Class Il and Il densitib¥ore large instream wood would create mpoel

habitat, which is the primary habitat for larger juveniles in a reach with a shortage of pools and
dominated by stepuns.
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Figure 20. Plot of Annual Total Juvenile Densities at East Branch Soquel Creek Sites,
1997-2008.
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Figure 22. Plot of Annual YOY Densities at East Branch Soquel Creek Sites, 1997-2008.
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Figure 24. Plot of Annual Size Class II/ lll Juvenile Densities at East Branch Soquel Creek Sites,

1997-2008.
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SCOPE OF WORK

In fall 2008, 4 Santa Cruz County watersheds weetuated for habitat quality asdmpled for
juvenile steelheatb compare with past resulRefer to maps idppendix A that delineate

reaches and sampling sites. The mainstem San Lorenzo River andd&iggwere sampled

with a total of 17 sites. Seventeen haife segments were habitat typed to assess habitat
conditions and select habitats of average quality to sample. Tributaries included Branciforte,
Zayante, Lompico, Bean, Fall and Boulder andrR®eeeks. Fall Creek was added at the request
of the San Lorenzo Valley Water District. Seven steelhead sites were sampled below anadromy
barriers in Soquel Creek and its branches. Eightrhaé segments were habitat typed, including
between Girl Scoutdls | and Il. NOAA Fisheries discontinued fall sampling between the falls.
In the Aptos Creek watershed, 2 sites in Aptos Creek and 2 sites in Valencia Creek were
sampled, and the 4 associated-maile segments were habitat typed. In the Corralitos sub
watershed of the Pajaro River drainage, 4 sites were sampled in Corralitos Creek, 2 sites were
sampled in Shingle Mill Gulch and 2 sites were sampled in Browns Valley Creek, along with 8
associated haliile segments habitat typed.

Annual monitoring of juenile steelhead began in 1994 in the San Lorenzo and 1997 in Soquel
Creek. The Corralitos stvatershed was previously sampled in 1981, 1994, 2006 and 2007.
Aptos Creek was previously sampled in 1981, 2006 and 2007.

For annual comparisons, fish were defl into two age classes and three size classes. Age

classes were yourgf-the-year (YOY) and yearlings and older. The size classes were Size Class

| (<75 mm Standard Length (SL)), Size Class Il (between 75 and 150 mm SL) and Size Class llI
>=150mmSL)Juveniles in Size Classes -$izaddol bhsw:
on scale analysis of catigrating smolts by Smiti2005, because most fish of that size would

grow sufficiently in the following spring to smolt. Fish below that size vaslyamolt the

following spring.
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INTRODUCTION
I-1. Steelhead and Coho Salmon Ecology

Migration. Adult steelhead in small coastal streams tend to migrate upstream from the ocean
through an open sandbar after several prolonged storms; the migratmn belgins earlier than
December and may extend into May if late spring storms 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 barriessch as bedrock falls, wide and shallow riffles and occasionally
log-jams. Manmmade objects, such as culverts, bridge abutments and dams are often significant
barriers. Some barriers may completely block upstream migration, but many barriers in coastal
streams are passable at higher streamflows. If the barrier is not absolute, some adult steelhead are
usually able to pass in most years, since they can time their upstream movements aptmedth
stornflow conditions. We located partial migrational fi@ss in the San Lorenzo River Gorge

caused by a wide riffle that developed below a bend in 1998 (Rincon riffle) and a large boulder
field discovered in 1992 that created a falls (above Four Rock). Both of these impediments were
probably passable at flovadove approximately 500 cubic feet per second (cfs) as they were
observed in 2002. A split channelddeveloped at the Rincon riffle 902 and irR007there

existeda steep cascade where the channels sgjomakingadult steelheagassage up the ma

channel difficultin 2008, the steep cascade was gone, offering much easier fish passage up the
main channel. The boulder field at Four Rock was partially modified in 2008, though we have not
examined the resultky most years these are not passagblpms. However, in drought years and
years when storms are delayed, they can be serious barriers to steelhead and especially coho salmon
spawning migration. In the West Branch of Soquel Creek, there are Girl Scout Falls | and Il that
impede adult passagBased on juvenile sampling, it appears that adult steelhead pass Girl Scout
Falls I in most years but seldom pass Girl Scout Falls 1.

Coho salmon often have more severe migrational problems because their migration period,
November through early Febmyais often prior to the stormflows needed to pass shallow riffles,
boulder falls and partial logjam barriers. Access is also a greater problem for coho salmon because
they die at maturity and cannot wait in the ocean an extra year if access is podaduee of

sandbar breaching during drought or delayed stormflow. In recentuye#i2008§ the rainfall

pattern has generally brought early winter storms to allow for good coho access to the San Lorenzo
system, though only a small number of appastal/s have been detected at the Felton fish ladder

and trap.

Smolts (young steelhead and coho salmon which have physiologically transformed in preparation
for ocean life) in local coastal streams tend to migrate downstream to the lagoon and ocean in
March through early June. In streams with lagoons, yanifie-year and yearling fish may spend
several months in this highly productive lagoon habitat and grow rapidly. In some small coastal
streams, downstream migration can occasionally be blocked rictezsby low flows due
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primarily to heavy streambed percolation or early season stream diversions. Flashboard dams or
sandbar closure of the stream mouth or lagoon are additional factors that adversely affect
downstream migration. However, for most losieams, downstream migration is not a major
problem except under drought conditions.

Spawning Steelhead and coho salmon require spawning sites with gravels (from 1/4" to 3 1/2"
diameter) having a minimum of fine material (sand and silt) and with dowd 6f clean water

moving over and through them. Flow of oxygenated water through the redd (nest) to the fertilized
eggs is restricted by increased fine materials from sedimentation and cementing of the gravels with
fine materials. Flushing of metaboli@stes is also hindered. These restrictions reduce hatching
success. In many local streams, steelhead appear to successfully utilize spawning substrates with
high percentages of coarse sand, which probably reduces hatching success. Steelhead spawning
suaess may be limited by scour from winter storms in some Santa Cruz County streams. Steelhead
that spawn earlier in the winter are more likely to have their redds washed out or buried by the
greater number of winter and spring storms that will follow. EMav, unless hatching success has
been severely reduced, survival of eggs and alevins is usually sufficient to saturate the limited
available rearing habitat in most small coastal streams and San Lorenzo tributaries. However, in the
mainstem San Lorenzo\Rir downstream of the Boulder Creek confluence, spawning success in

the river may be an important limiting factor. The production of yefripeyear (YOY) fish is

related to spawning success, which is a function of the quality of spawning conditigratiehe

of storm events and ease of spawning access to upper reaches of tributaries, where spawning
conditions are generally better.

Rearing Habitat In the mainstem San Lorenzo River, downstream of the Boulder Creek
confluence, many steelhead requingyane summer of residence before reaching smoltBizs.

is also the case in the Soquel Creek mainstem and lagocept in streams with high summer

flow volumes (greater 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 size. This is the case for most
juveniles inhabiting tributaries of the San Lorenzo Raraat the mainstem upstream of the Boulder
Creek confluenceThis is also the case for most juvenileshia East and West Branches of Soquel
Creek, as well as in the Aptos watershed (except its lagoon) and the Corrahicsetshed

except in wetter years such as 2006/enile steelhead are generally identified as YOY (first year)
and yearlings (second yg@a The slow growth and often tweear residence time of most local

juvenile steelhead indicate that the year class can be adversely affected by low streamflows or other
problems (including ovewintering survival) during either of the two years of reside. Nearly all

coho salmon, however, smolt after one year under most conditions, despite their smaller size.

Growth of YOY steelhead and coho salmon appears to be regulated by availabfeaasect
(determined by substrate conditions in fastwatertablind insect drift rate@lthoughescapeover

(hiding areas, provided by undercut banks, large rocks which are not buried or "embedded" in finer
substrate, surface turbulence, etc.)aater depth ipools, rurs and riffles are also important in
reguhkting juvenile numbers, especially for larger fish. Densities of yearling and Szt
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steelhead in small streams, the upper San Lorenzo (upstream of the Boulder Creek confluence) and
San Lorenzo tributaries, are usually regulated by water depth amchthumt of escape cover during
low-flow periods of the year (Jul{Dctober) and by ovewinter survival in deep and or complex
pools. In most small coastal streams, availability of this "maintenance habitat" provided by depth
and cover appears to determine the number of smolts prodhtdZ006a; 2006b; 2007; Smith
1982. Abundance of food (aquatic insects and terrestrial insects that fall into the stream) and
fastwater feeding positions for capture of drifting insects in "growth habitat" (provided mostly in
spring and early summer) determine the size of thesessitioltas determined that in portions of a
watershed that are capable of growing YOY juvenile steelhead to smolt size their first growing
season (Size Class Il =>75 mm Standard Length in fall), the density of YOY that obtain this size
was positivelyassoatedwith the mean monthly streamflow for Me§eptemberAlley et al.

2004). Furthermore, it has been shown that the density of slower growing YOY in tributaries was
positivelyassociateavith the annual minimum annual streamfloiiéy et al. 2004. Aquatc

insect production is maximized in unshaded, high gradient riffles dominated by relatively
unembedded substrate larger than about 4 inches in diameter.

Yearling steelhead growth usually 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 slight in many tributaries (or even negative in terms of weight) as flow
reductions eliminate fastater feeding areas and reduce inpestluction. A short growth period

may occur in fall and early winter after ledtop 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 flows in spring and fall (or in summer

for the mainstensan Lorenzo Rer) is very important, since ocean survival to adulthood increases
exponentially with smolt size.

During summer in the mainstem San LorenzoeRdownstream of the Boulder Creek confluence,
steelhead use primarily fasiater habitat where insect drift is the greatest. This habitat is found in
deeper riffles, heads of pools and faster runs. YOY and small yearling steelhead that have moved
down fram tributaries can grow very fast in this habitat if streamflows are high and sustained
throughout the summer. The shallow riffle habitat in the upper mainstem is used almost exclusively
by small YOY, although most YOY are in pools. In the warm mainstermeb&@yeek, downstream

of Moores Gulch, juvenile steelhead utilize primarily heads of pools in all but the highest flow
years, with some YOY using shallower runs and riffles. Upstream of Moores Gulch in summer on
the mainstem and in the two Branches (Eadt\West), juvenile steelhead use primarily pool

habitat where cover is available and deepersiap. Riffles are used by primarily YOY and more

so in the upper mainstem than the branches where they become more shallow.

Pools and stepuns are the prinmg habitat for steelhead in summer in San Lorenzo tributaries, the
upper San Lorenzo River above the Boulder Creek confludre&ptoswatershed and the
Corralitos subwvatershedecause riffles and runs are very shallow, offering limited escape cover.
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Primary feeding habitat is at the heads of pools and in deeper pocket waterrahstefhe deeper
the pools, the more value they have. Higher streamflow enhances food availability, surface
turbulence (as overhead cover) and habitat depth, all factbredrease steelhead densities and
growth rates. Where found together, young steelhead use pools and faster water in riffles and
runs/stepruns, while coho salmon use primarily pools, being poorer swimmers.

Juvenile steelhead captured during fall sangpincluded a smaller size class of juveniles less than

(<) 75 mm (3 inches) Standard Length (SL); these fish would almost always require another
growing season before smolting. The larger size class included juveniles 75 mm SL or greater (=>)
and constitited fish that are called "smolt size" because a majority will likelrogtate the

following spring and because fish smaller than this very rarely smolt the following spring. Smolt
size was based on scale analysis ofmoigrant smolts captured in 1988 in the lower San

Lorenzo River. This size class in fall may include fast growing YOY steelhead inhabiting the
mainstens of theSan Lorenzo Rivesind Soquel Creekower reaches of larger San Lorenzo
tributaries,andlower reaches of Corralitos and Aptoeeks. It also includes slower growing

yearlings and older fish inhabitirall watershed reaches

A basic assumption in relating juvenile densities to habitat conditions where they are captured is
thatjuveniles do not move substantially from where tamcaptured during the growing season.
This assumptioms reasonablbecause at sites in close proximity, such as adjacent larger
mainstem and smaller tributary sites, there are consistent differences in fish size, such as
juveniles that are consistentrger in the mainstem sites where streamflow is greater and there

is more foodD. Alley pers. observation) In other caseshere are differences in fish size

between sunny productive habitats and shady habitats where food is scarce. This indiclates a la
of movement between sites. In addition, Dati899, during a study of growth rates in various
habitat typesmarked juvenile steelhead in June in Waddell Creek and recaptured the same fish
in September in the same (or immediately adjacent) habitaewey had been marked.

Evidence is lacking that would indicate ecologically significant juvenile movement upstream
during the dry seaspand the concern that summer flashboard dams without ladders may impede
upstream movements of juvenile salmonidsegpp unfoundedshapovalov and Tafi954),

after 9 consecutive years of fish trapping on Waddell Creek, detected very limited upstream
juvenile steelhead movements; most of the relatively limited movement was in the winter.

Overwintering Habitat Sheler for fish against high winter flows is provided laeger pools,
undercut banks, side channels, large unembedded rocks and large wood clustevet&irey
survival is usually a major limiting factor, since yearling fish are usually less th2000@s
abundant as YOYExtreme floodqi.e. 1982 and 1998hay make overwintering habittite most
critical for steelhead production. In the majority of years when bankfull or greater stormflows
occur, these refuges are critical, and it is unknown how muaghea s needed. The remaining coho
streams, such as GazWgaddell and Scott creeks, have considerably more instream wood than
others(Leicester 2003.
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I-2. Project Purpose and General Study Approach

The 20@ fall fish sampling and habitat evaluatiorlided comparison of 28Quvenile steelhead
densities at sampling sites and rearing habitat conditions with those i20997and 20032007

for the San Lorenzo River and 7 tributaries and 1 9 9 férith2 $ouél Creek mainstem and
branches. Fall stéeead densities and habitat conditiom&008in the Corralitos Creek watershed
were compared to those in 1981, 1994 and RAD®. Gall 20@ steelhead densities and habitat
conditions in the Aptos Creek watershed were compared to those in 1981 andPU061abitat
conditions were assessed primarily from measured streamflow, escape cover, water depth and
visual estimates of streambed composition and embeddedness.
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METHODS

M-1. Choice of Reaches and Vicinity of Sites to be Sampled

In 2038, fish dengies at average habitat quality sampling sites in previously determined reaches
were compared to past fish densities. The scope since 2006 has not included estimation of fish
population sizes for reachesextrapolation to adult indices.

The mainstem &n Lorenzowas divided into 13 reaches, based on past survey Wabig 1a;
Appendix A map, Figure 2. Much of the San Lorenzo River was surveyed during a past water
development feasibility study in which general geomorphic differences were obsétesd (

1993. This work involved survey and determination of reach boundaries in the mainstem and
certain tributaries, including Kings and Newell creekahles 1ab; Appendix A map, Figure 2.

In past work for the San Lorenzo Valley Water District, ZayanteBean creeks were surveyed
and divided into reaches. Previous work for the Scotts Valley Water District required survey of
Carbonera Creeltnd reach determination, although it has not been sampled since 2001.
Considerations for reach boundaries in Lorafizeek were similar to those for other tributaries,
including summer baseflows, past road impacts and bridge crossings, water diversion impacts and
extent of perennial channel. The halile segment surveyed and sampled in Lompico Creek was
mostly in thdowermost Reach 13e and included some of Reach 13f with two bridge crossings.

In each tributary and the upper mainstem of the San Lorenzgthe uppermost extent of

steelhead use was approximated in past years to make watershed population estinta¢es. For t
upper San Lorenzo River, topographic maps were used with attention to change in gradient and
tributary confluences to designate reach boundaredsi€ 1b; Appendix A map, Figure 3. The
uppermost reach boundaries for Bean and Bear creeks were bassigemn gradient change seen

on the topographic map, indicative of passage problems. The Deer Creek confluence was used on
Bear Creek, although steelhead access continues somewhat further. Known barriers were upper
reach boundaries in Carbonera, Fall, Nevdoulder and Kings creeks. The extent of perennial
stream channel in most years was used for setting boundaries on Branciforte, Zayante and Lompico
creeks. Steelhead estimates in Zayante Creek stopped at the Mt. Charlie Gulch confluence in past
years, #hough steelhead habitat exists above in Zayante Creek and Mt. Charlie Gulch in many
years. Steelhead habitat in the Zayante tributary, Lompico Creek, was first sampled in 2006.

In 2008, sampled tributaries of the San Lorenzo included Zayante, Lontj@en,Fall, Boulder,
lower Bear and lower Branciforte creeks. Newell Creek was dropped in 2007 becatisedhe
Santa Cruz collected habitat and fish density data on Newell Creek independent of odiheffort.
City of Santa Cruz did not fund samplingNlewell Creek in 2008. The San Lorenzo Valley Water
District fundedthe resumption of sampling and habitat typing in Fall Creek, which had not been
monitored since 2001. The historic reach in Fall Creek was stirkéer. toTable 1c, Appendix
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A, Figure 2 and page 2 for a list of sampling sites and locations i8.288lf-mile segments in the
vicinity of sampling sites were habitat typed to select sampling sites with average habitat
conditions. Steelhead inhabit other tributaries, and in the past, 9 niajtaries 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 dige) 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 accessl perennial habitat in some years for relatively low
densities of sthead include Glen Canyon and Granite creeks in the Branciforte system; Powder
Mill Creek, Gold Gult (lower mainstem San Lorenzo tributaries); and Ruins and Mackenzie
creeks (2 small Bean Creek tributaries). This list is not exhaustive for steelbsatbriRrainbow

trout undoubtedly exist upstream of steelhead migrational barriers in some creeks and especially
upper Boulder Creek above the bedrock chute near the Boulder Creek Country Club.

In Soquel Creek reach boundaries downstream of the East/dest 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 previsusrey work, and reach designations made by Dettman
during earlier work[@ettman and Kelley 1984. Changes in habitat characteristics that

necessitated reach boundary designation often occurred when stream gradient changed. Stream
gradient is often ass@ted with changes in habitat type proportions, pool depth, substrate size
distribution and channel type. Other important factors separating reaches are a change in tree
canopy closure or significant tributary confluences that increase summer baseflawraydbe

locations of sediment input from tributaries in the winter.

The 7.1 miles of Soquel Creek (excluding the lagoon) downstream of the East and West Branches
were divided into 8 reache§dble 2a; Appendix A of watershed maps The lagoon was

designéed Reach 0. The 7 miles of the East Branch channel between the West Branch confluence
and Ashbury Gulch were divided into 4 reaches. The upstream limit of steelhead in this analysis
was considered Ashbury Gulch due to the presence of a bedrock faléssarad boulder drops
constituting Ashbury Falls immediately downstream. These impediments likely prevent adult
access to areas above the falls in most years. Furthermore, the salmonid size distribution of
previous years at Site 18 above Ashbury Fallsr{datied inTable 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 14a). The upper West Branch reach was
shortened in 2000 vem a bedrock chute (Girl Scout Falls 1) was observed upstream of Olson Road
(formerly Olsen Road) near the Girl Scout camp. This chute is likely impassable during many
stormflows. Therefore, juvenile steelhead population estimates for previous yearsduegesi to

exclude potential juvenile production above this passage impediment. Sampling in 2003 and 2005
indicated that steelhead likely passed Girl Scout Falls | but not Girl Scout Falls 1l. Sampling in
2004 indicated that some steelhead might have p&sdesicout Falls |1, although yourgf-the-
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year production above Girl Scout Falls Il was approximately half what it was downstream.
Sampling in 2005 and 2006 indicated that adult steelhead did not pass Girl ScoutAdédis I1.
2006 the sampling site gream of Girl Scout Falls Il was droppeom the scope.

In 2002, the upper West Branch was surveyed. Significant impediments to salmonid migration were
found and used as reach boundaries. Reach 14b was designated between Girl Scout Falls | and Girl
Scaut Falls Il. Reach 14c was designated between Girl Scout Falls Il and Tucker Road (formerly
Tillyds Ford). Reach 14d was designated bet wee

In 20@8, al captured fishn Soquel Creekvere scanned for PIT tags to detect previously

tagged individuals at NOAA Fisheries sites. Soquel Creek sites included 4 mainstem sites with
one in Reach 1 (Site 1) upstream of ldmgoon(downstream of Bates Creek), one in the lower
mainstem below Moores Gulch in Reach 3 (Site 4), onledupper mainstem in Reach 7 (Site

10) and one in the upper mainstem in Reach 8 (SiteThEdJd€ 2b). Half-mile segments
encompassing these sites were habitat typed to determine sampling sites with average habitat
quality, except.8 miles were habitatped in Reach 1Sampling sites were chosen to represent
the lower East Branch Reach 9 (Site 13a) and the upper East Branch Reach 12a (Bitdel6) (
2b) in the upper Soquel Creek watershed where most of the spawning usually occurs. On the
West Branch, oneampling site was chosen downstream of Girl Scout Falls | and Hester Creek
in Reach 13 (Site 19). The reach between Girl Scout Falls | and Il was habitat typed (Reach 14b)
to compare habitat conditions with Z0Qandowner objection in 2006 prevented syig and
sampling of Reach 14a in the future.

In the Aptos Creek watershed 2 sites wersampledn Aptos Creekrepresenting the low

gradient Reach 2 above the Valencia Creek confluence and the higher gradient Reach 3 in Nisene
Marks State ParkAppendix A map). Two sites on Valenci@reekwere sampled in the vicinity

of historical sites previously sampled in 1984al§le 3). Reach 2 was above passage

impediments near Highwayvthere a new fish ladder was constructedach 3 was above the

passage impéchent that has been retrofitted at the Valencia Road culvert crossingntalf

segments in the vicinity of historical sampling sites were habitat typed so that pools with average
habitat quality could be chosen for sampling, along with adjacent fastveditiéat. Site numbers

were consistent with 1981 numbering.

In the Corralitos Creek sub-watershedof the Pajaro River Watershed, sampling sites were
chosen based on historical sampling locati@mith 1982; Alley 19953 and historical reach
designationsletermined in 1994A(ley 19959. Reach delineations were based on previous
stream survey work of streambed conditions, streamflow and habitat proportions by Alley of the
extent of steelhead distribution in sulatershed in 1981 and past knowledge ofshffow and
sediment inputs from tributaries by Smith and Alley during drought and flbaldl€ 4a;

Appendix A). Half-mile segmentsvere habitat typeth the vicinity of the historical sampling

sites to identify pools with average habitat quality and #djmcent fastwater habitat to sample.
Site numbers were kept consistent with the original 1981 designations to prevent confusion.
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In Corralitos Creek, 4 reaches were chosdReach 1 downstream of the water diversion dam
(Site0), Reach 3 downstream of RidCreek as streamflow steadily increased toward the

diversion dam (Site 3), Reach 6 upstream of Rider Creek (a historical sediment source) and the
Eureka Canyon Road crossing at RM 2.95 (box cuhaited in 200§ that is a partial passage
impediment (8e 8) and Reach 7 upstream of Eureka Gulch, a historical sediment source (Site 9)
(Tables 4a and 4b; Appendix A map.

In Shingle Mill Gulch, Reach 1 was chosen below the partial passage impediment at the second
road crossing (Site 1) and Reach 3 abtyeesecond and third road crossings and the steep Reach
2. Reach 3 is a lower gradient, low flow reach downstream of Grizzly Flat (SiteaB)e$ 4a

and 4b; Appendix A map).

In Browns Valley Creek, Sites 1 and 2 were chosen to represent the 2 reacvwsysty

delineated thereT@bles 4a and 4b; Appendix A map. The diversion dam demarcated the

reach boundaries because of its potential effect on surface flow and a change in channel type.
Other valuable steelhead habitat exists in Ramsey Gulch and Gan@mayon CreekSmith

1982.

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

In each watershed,-taile stream segments were habiigted using a modified CDFG Level IV

habitat inventory method; with fish sampling sites chegiémnn each segment based on average
habitat conditions. See sampling methods for more details. Habitat types were classified according
to the categories outlined in tl@lifornia Salmonid Stream Habitat Restoration Maliklalsi et

al. 1998. Some habdt characteristics were estimated according to the manual'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 mabteihto

more detailed, biologically relevant information.

M-3. Measurement of Habitat Conditions

During habitat typing in 2G8) as in past yearsisual estimates of substrate composition and
embeddedness were made. The observer looked at the habiadde mental estimates based on

what he saw with his trained eye. Therefore, these estimates are somewhat subjective, with
consistency between data collectors requiring calibration from one to the other. An assumption is

that the same data collector vk consistent in visual estimates. If more than one data collector
contributel to the same study, the original observeredinh e ot her s t o be consi
on visual estimates. Changes in visual estimates of substrate abundance or endgedtiadoat

10% or more between sites and years probably represent real changes in habital logiality.

previous years' data was not reviewed prior to data collection so as not to bias current data.
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Fine SedimentFine sediment was visually estimategasticles smaller than approximately 0.08
inches. In the Santa Cruz Mountains, there is little gradual gradation in particle size between sand
and larger substrate, making visual estimates of fines relatively easy. There is generally a shortage
of gravelsized substrate. The comparability of these visual estimates to data collection via pebble
counts would depend on the skill of the visual estimator and the skill of the pebble count collectors.
Untrained volunteers tend to select larger substrate to piakd measure during pebble counts,
resulting in an overestimate of particle size composition of the streambed. The accuracy of pebble
counts is also dependent on sample size. Neither the pebble count nor the visual estimate will
provide data for substrabeelow 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 substrate that
may be sampled with core sampling is restricted by the diameter of the sampler. Petbilee

count method and the core sampling method are too labor intensive for habitat typing. We do not
believe more irdepth estimates than those taken for percent fines during habitat typing are
necessary for purposes of this fishery study. It is bésivte annual consistency in data collecting
personnel during habitat typing, however.

Embeddednes&mbeddedness was visually estimated as the percent that cobbles and boulders
larger than 150 mm (6 inches) in diameter were buried in finer substrateusre/1999, the

cobble range included substrate larger than 100 mm (4 inches). The change in cobble size likely had
little effect on embeddedness estimates. The reason the cobble size was increased to 150 mm was
because substrate smaller than that prigladfered little benefit for fish escape cover, and
embeddedness of smaller substrate was not a good indicator of habitat quality for fish.

Cobbles and boulders larger than approximately 150 mm in diameter provided good, heterogeneous
habitat for aquati insects in riffles and runs and some fish cover if embedded less than 25%.
Cobbles and boulders larger than 225 mm provided the best potential fish cover if embedded less
than 25%.

Tree Canopy Closurelree canopy closure was measured with a densssmiacluded in the tree

canopy closure measurement were trees growing on slopes considerable distance from the stream.
The percent deciduous value was based on visual estimates of the relative proportion of deciduous
canopy closure provided to the sine channel. 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 cibsanepy
estimated the percent of blue sky blocked by the vegetative canopy and was not affected by the sun
angle.

Greater tree canopy inhibits warming of the water and is critically important in small tributaries.
Increased water temperature increaBesiietabolic rate and food requirements of steelhead. Tree
canopy in the range of 7% is optimal in the upper mainst&an Lorenzo Rer (Reaches

10-12) and tributaries because water temperatures are well within the tolerance range of juvenile
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steelhed and coho salmon. If reaches with low summer baseflow become unshaded, water
temperature rapidly increases. Limited openingsl@%) in the canopy provide some sunlight

during the day for algal growth and visual feeding by fish. In the San Lorenzosigstem, it is
important that the tributaries remain well shaded so that tributary inflows to the mainstem are
sufficiently cool to prevent excessively high water temperatures in the lower mainstem river
(Reaches-b), where tree canopy is often in 8&75% range. There is an inverse relationship
between tree canopy and insect production in riffles, which allows faster steelhead growth in larger,
mainstem reachesspecially downstream of the Zayante Creek confluéasfng deeper,

fastwater feeding arsadespite the elevated temperatures and steelhead metabolic rate (and
associated food requirements.) In addition, very dense shading reduces visibility of drifting insect
prey and reduces fish feeding efficiency. However, ashatgr feeding areas dimsh in smaller

stream channels with less streamflow further up the watershed, high water temperatures may
increase steelhead food demands beyond the benefits of greater food production in habitat lacking
in fastwater feeding areas. Here is where shademamust increase to maintain cooler water
temperature and lowered metabolic rate and food requirements of juvenile steelhead.

Escape Covér Sampling SitesThe escape cover index for each habitat type within sampled sites
was quantitatively determinea the same manner in 1924001 and in 2002008. The importance

of escape cover is that the more there is in a habitat, the higher the production of steelhead,
particularly for steelhead => 75 mm SL. Water depth itself 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 abgeatsdercut banksithin the

habitat type that fish at least 75 mm (3 inches) Standardh.€agj could hide under, divided by

the length of the habitat type. The summer escape cover (as unembedded cobbles, undercut banks
and instream wood) also provides overwintering habitat in the tributaries. This allowed annual
comparisons for the habitatshastorical sites.

Escape Covér Habitat Typing Method by ReachiReach averages in 192000, 2003,

2005 2008 for escape cover by habitat type were determined fralpitat typedegments. Reach

cover indices were determined for habitat types in reach segments for purposes of annual
comprisons. The escape cover index for each habitat type inmit@$egment was measured as

the ratio of linear feet of cover under submerged objects that Size Class Il and Il juveniles could
hide under for all of that habitat type in the segment divigetbtal feet of stream channel 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. Mamade obgcts, such as boulder fipp, concrete debris and plywood also
provided cover. Escape cover constituted 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. Steelhead habitat is illustrated in
the following drawings.
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lllustration of pool habitat (stream flowing from left to right) showing escape cover under
boulders and undercut bank with tree rt® 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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At Yehuor Sherman
©1696 Don Aley

lllustration of riffle habitat (stream flowing from left to right) showing escape cover under
rootwad and bolders. (Juvenile steelhead are holding feeding positions, facing upstream.)

Water Depth, Channel Length and WidthVater depth is important because deeper habitat is

utilized more heavily by steelhead, especially by larger fish. Deeper pools are assateseour

objects that often provided escape cover. Mean depth and maximum depth were determined with a
dip net handle, graduated in Redbt increments. Soundings throughout the habitat type were

made to estimate mean and maximum depth. Annual casapsiof habitat depth were possible
because measurements were taken in the fall of each year. Minimum depth was determined
approximately one foot from the stream margin in earlier yean®am length was measured with

a hip chain. Width in each yeaasrmeasured with the graduated dip net except in wider habitats

of the mainstem. In wider habitats (greater than approximately 20 feet), a range finder was used to
measure width.
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Streamflow.For 1995 and 1998 onward, the Marsh McBirney Model 2000rfleter was more
extensively used at most sampling sites. Streamflow measurement was beyond the project scope
and budget in 206&008. Even so, streamflow was measured in 2006 at historical sites in the

San Lorenzo watershed in fall before any fall storms, as in past years. Mean column velocity was
measured at 20 or more verticals at each esess8on . After 2006 streamflow measaments

madeby Santa Cruz County staff were used for annual comparisons.

M-4. Choice of Specific Habitats to be SampMtithin Reaches

Based on the habitat typing conducted iohegach prior to fish samplingepresentative habitat

units were selectewith average habitat quality values in terms of water depth and escape cover
to determine fish densities by habitat type. In mainstem reaches of the lower and middle San
Lorenzo River (Sites 1, 2, 4, 6 and 8), riffles and runs that were close to tageawadth and

depth for the reach were sampled by electrofishing. 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 either snorkel censuselkcirofished. The exception was Reach 1, which

had only one pool less than 200 ft long, which was not censused. Only a long pool was censused
in Reach 1 (which historically consisted of a long pool and a short pool). In these mainstem
reaches, most fishaeve 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 all other reaches ihis study, in the upper San Lorenzo River above the Boulder Creek
confluence, all San Lorenzo tributaries and in the Aptos and Corralitos watersheds, the location
of representative pools with average habitat quality 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 similar to the average values for all pools in thel@aégment

that was habitat typed within the reach. Therefore, pootsmé@e much deeper or much

shallower than average or had much less or much more escape cover than average were not
sampled. Once the pools were chosen for electrofishing, adjacent rifflegjséepuns and

glides were sampled, as well. In these smalt@nnel situations, these latter habitat types

showed great similarity to most other habitats of the same type. Namely, all riffles had similar
depth and escape cover; all runs had similar depth and escape cover:rathstead similar

depth and escam®ver; and all glides had similar depth and escape cover.

Sampled units may change from year to year since habitat conditions change, and locations of
individual habitat units may shift depending on winter storm conditions. Our assumption is that
fish sampling of mean habitat quality will reflect representative habitat for the reach and provide
average fish densities for the reach. The assumption is that there is a correlation between fish
density and habitat quality in that better habitat has moreRe$t modeling has indicated that
increasedlensities obmoltsized juveniles arpositively associatedith greatewater depth and
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escape cover in small, low summer flow strea8mith 1984. Site densities were determined

by calculating the number gfveniles present in each sampled habitat from electrofishing and/or
snorkel censusing and adding those to numbers of juveniles from other habitats. The total
number of fish was divided by the total lineal feet sampled at the site.

M-5. Consistency of DatCollection Techniques in 1992001 and 20022008

Habitat conditions were measured at the monitoring sites B @dsistent with methods used in

1981 and 1992001 and 20032007 in the San Lorenzo River and Soquel Creek watersheds.

Donald Alley, the principal investigator and data collector in 12881 and 20032007, had also
collected the fish and habitat data at approximately half or more of the sites in the 1981rstudy fo
the County Water Master Plan that included the 4 watersheds in the current study, except for Aptos
Creek Gmith 1982. His qualitative estimates of embeddedness, streambed composition and
habitat types were calibrated to be consistent with those &nith, the primary investigator for

the 1981 sampling program. Mr. Alley's method of measuring escape cover fesigemit=>75

mm SL) and larger steelhead was consistent through the years, although the escape cover index in
1981 was based upon lineawver per habitat perimeter and later escape cover indices were based
on linear cover per habitat length. In 208608, Chad Steiner habitat typed 4 reaches in the Aptos
Watershed, 2 reaches in Branciforte Creek, 2 reaches in Browns Valley Creek anéireach

Shingle Mill Creek, after working with Alley since 2001. During electrofishing from 1996 onward,
block nets were used to partition off habitats at all electrofishing sites. This prevented steelhead
escapement. A multiplpass method was used in eaelbitat with at least three passes.

From 1998 onward, underwater visual (snorkel) censusing was incorporated with electrofishing
so that pool habitat in the mainstem San Lorenzo River, which had been electrofished in past
years, could be effectively carsed despite it being too deep in 1998 (afiigiv year) for

backpack electrofishing. Snorkel censusing was also used to obtain density estimates in deeper
pools previously 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 snorkatnsusing opool habitat in the mainstem San Lorenzo River for
1998 2005. In 2061 2 0, deeper pools were snorkensused at Sites 1, 2, 4 and 8 in the lower
and middle mainstem to determine site densities only. All other watersheds were sampled by
electrofishing.

The City of Santa Cruz funded a separ8tn Lorenzavatershed samplgneffort in 2002. Their
data were not included in this report because thethods were inconsistent with oepscept in
graphs of total juvenile density at some sites our review of their findings, please refer to our
2003 censusing reporifey 2004).
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Table 1a. Defined Reaches in the Mainstem San Lorenzo River.

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

asterisk)
Reach # Reach Boundaries Reach Length
(ft)
0 Water Street to Tait Street Diversion 5,277
CM0.92 i CM1.92
1* Highway 1 to Buckeye Trail Crossing
CM1.92 - CM4.73 14,837
2% Buckeye Trail Crossing to the Upper End
of the Wide Channel Representation on the
Felton USGS Quad Map CM4.73 - CM6.42 8,923
3 From Beginning of Narrow Channel Represen -
tation in the Gorge to the Beginning of the
Gorge (below the Eagle Creek Confluence)
CM6.42 - CM7.50 5,702
4*  From the Beginning of the Gorge to Felton
Diversion Dam CM7.50 - CM9.12 8,554
5 Felton Diversion Dam to Zayante Creek Conflu -
ence CM9.12 - CM9.50 2,026
6* Zayante Creek Confluence to Newell Creek Con -
fluence CM9.50 - CM12.88 1 7,846
7 Newell Creek Confluence to Bend North of Ben
Lomond CM12.88 - CM14.54 8,765
8* Bend North of Ben Lomond to Clear Creek
Confluence in Brookdale CM14.54 - CM16.27 9,138
9 Cl ear Creek Confluence to Boulder Creek Con -
fluence CM16.27 - CM18.38 11,137
10 Boulder Creek Confluence to Kings Creek Con -
fluence CM18.38 - CM20.88 13,200
11* Kings Creek Confluen ce to San Lorenzo Park
Bridge Crossing CM20.88 - CM24.23 17,688
12 San Lorenzo Park Bridge to Gradient Change,
North of Waterman Gap CM24.23 - CM26.73 13,200
TOTAL 136,293
(25.8 miles)
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Table 1b. Defined Reaches in Major Tributaries of the San Lorenzo River.

Creek - Reach Boundaries Reach Length
Reach # (Downstream to Upstream) (ft)

Zayante  San Lorenzo River Confluence to Bean Creek 3,221
13a* Confluence CMO0.0 - CM0.61

13b Bean Creek Confluence to Trib. Draining 9,662
from S.Cruz Aggregate Quarry CMO0.61 -CM2.44

13c* Santa Cruz Aggregate Tributary to Lompico 3,432
Creek Confluence CM2.44 - CM3.09

13d* L ompico Creek Confluence to Mt. Charlie 13,886
Gulch Confluence CM3.09 - CM5.72

Lompico  Lompico Creekmouth to 1 st Culvert Crossing 4,265
13e*  CMO0.0 - CM0.5

Lompico 1 st Culvert Crossing to Carol Road Bridge 5,077
13f CMO0.5 -CM1.77

Lompico  Carol Road Bridge to Mill Creek Confluence 3,046
13g CM1.77 - CM2.35

Lompico  Mill Creek Confluence to End of Perennial 7,311
13h Channel CM2.35 - CM3.73
Bean Zayante Creek Confl uence to Mt. Hermon 6,706
1l4a Road Overpass CM0.0 - CM1.27

14b* Mt. Hermon Road Overpass to Ruins Creek 4,646
Confluence CM1.27 - CM2.15

14c* Ruins Creek Confluence to Gradient Change 17,424
Above the Second Glenwood Road Crossing
CM2.15- CM5.45

Fall San Lorenzo River Confluence to Boulder 8,342
15* Falls CM0.0 -CM1.58
Newell San Lorenzo River Confluence to Bedrock 5,491
16 Falls CMO0.0 -CM1.04

Boulder San Lorenzo River Confluence to Foreman 4,488
17a* Creek Confluence CMO0.0 - CM0.85

17b*  Foreman Creek Confluence to Narrowing of 6,072
Gorge Adjacent Forest Springs CM0.85 -CM2.0

17¢ Narrow Gorge to Bedrock Chute At Kings 7,709
Highway Junction with Big Basin Way
CM2.0- CM3.46
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Creek - Reach Boundaries Reach Length
Reach # (D ownstream to Upstream) (ft)

Bear San Lorenzo River Confluence to Unnamed 12,778
18a* Tributary at Narrowing of the Canyon Above
Bear Creek Country Club CM0.0 -CM2.42

18b Narrowing of the Canyo n to the Deer Creek 11,986
Confluence CM2.42 - CM4.69

Kings  San Lorenzo River Confluence to Unnamed 10,771
19a Tributary at Former Fragmented Dam Abutment
Location CM0.0 - CM2.04

19b Tributary to Bedrock - Boulder Cascade 8,923
CM2.04- CM3.73

Carbonera Branciforte Creek Confluence to Old Road 7,293

20a Crossing and Gradient Increase CMO0.0 -CM1.38
20b Old Road Crossing to M oose Lodge Falls 10,635
CM1.38- CM3.39
Branciforte Carbonera Creek Confluence to Granite 10,138
2l1a* Creek Confluence CM1.12 - CM3.04

21b Granite Creek Confluence to Tie Gulch 14,203
Confluence CM3.04 - CMb5.73

TOTAL 177,806 (33.7 miles)
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Table 1c.Fish Sampling Sites in the San Lorero Watershed.
(208 Sites Indicated by Asterisk.)

Reach# Sampling MAINSTEM SITES
- Chg.ll::ﬁj Mile Location of Sampling Sites
0 Oa i CM1.6 Above Water Street Bridge
0 O0b TCM2.3 Above Highway 1 Bridge
1 1 - CM3.8 Paradise Park
2 *2 T CM6.0 Lower Gorge in Rincon Reach, Downstream of Old Dam Site
3 3 - CM7.4 Upper End of the Gorge
4 *4 -CM8.9 Downstream of the Cowell Park Entrance Bridge
5 5 -CM9.3 Downstream of Zayante Creek Confluence
6 *6 - CM10.4 Below Fall Creek Confluence
7 7 - CM13.8 Above Lower Highway 9 Crossing in Ben Lomond
8 *8 - CM15.9 Upstream of t he Larkspur Road (Brookdale)
9 9 - CM18.0 Downstream of Boulder Creek Confluence
10 10 - CM20.7 Below Kings Creek Confluence
11 *11 - CM22.3 Upstream of Teilh Road, Riverside Grove
12 12a - CM24.7 Downstream of Waterm an Gap and Highway 9
12b - CM25.2 Waterman Gap Upstream of Highway 9
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Table 1c. Fish Sampling Sites in the San Lorenzo Watershed, with ZBites indicated by Asterisk
(continued).

Reach # Sampling TRIBUTARY SITES
Site #
- Channel Mile Location of Sampling Sites

13a *13a -CMO0.3 Zayante Creek Upstream of Conference
Drive Bridge

13b 13b -CM1.6 Zayante Creek Above First Zayante Rd crossing

13c *13c -CM2.8 Zayant e Creek downstream of Zayante School
Road Intersection with E. Zayante Road

13d *13d -CM4.1 Zayante Creek upstream of Third Bridge Crossing of
East Zayante Road After Lompico Creek Confluence

13e *13e -CMO0.4 Lompico Creek upstream of the fish ladder and
downstream of first bridge crossing.

1l4a 14a -CMO0.1 Bean Creek Upstream of Zayante Creek Confluence
14b *14b -CML1.8 Bean Creek Below Lockhart Gulch Road

14c 14c- CM4.7 Bean Creek 1/2 - mile Above Mackenzie Creek Confluence
and Below Golpher Gulch Rd.

15 * 15 -CMO0.8 Fall Creek, Below Wooden Bridge

16 16 -CM0.5 Newell Cree k, Upstream of Glen Arbor Road Bridge
17a *17a -CMO0.2 Boulder Creek Just Upstream of Highway 9

17b *17b -CM1.6 Boulder Creek Below Bracken Brae Creek Confluence
17c¢ 17¢ -CM2.6 Boulder Creek, Downstream of Jamison Creek

18a *18a -CML1.5 Bear Creek, Just Upstream of Hopkins Gulch

18b 18b -CM4.2 Bear Creek, Downstream of Bear Creek Road Bridge and
Deer Creek Confluence

19a 19a -CMO0.8 Kings Creek, Upstream of First Kings Creek Road Bridge

19b 19b -CM2.5 Kings Creek, 0.2 miles Above Boy Scout Camp and
Upstream of the Second Kings Creek Road Bridge

20a 20a -CMO0.7 Carbonera Creek, Upstream of Health Services Co mplex
20b 20b -CM1.9 Carbonera Creek, Downstream of Buelah Park Trail

2la *21al -CM1.5 Branciforte Creek, Upstream of the Highway 1 Overpass

2la *21la2 -CM2.8 Branciforte Ck, Downstream of Granite Creek Confluence

21b 21b -CM4.6 Branciforte Ck, Upstream of Granite Crk Confl. and
Happy Valley School
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Table 2a. Defined Reaches on Soquel Creek.
(Refer to Appendix A for map designationsr&yed reaches indicated by asterisk.)

Reach # Reach Boundaries Reach Length

(Downstream to Upstream) (ft)
0 Soquel Creek Lagoon 3,168
1* Upper Lagoon's Extent to Soquel Avenue 4,449

CM0.6 - CM1.41

2 Soquel Avenue to First Bend Upstream 2,045

CM1.41 - CM1.77
3* First Bend Above Soq uel Avenue to Above

the Bend Closest to Cherryvale Avenue 4,827

CM1.77 - CM2.70
4 Above the Bend Adj. Cherryvale Ave to Bend at

End of Cherryvale Ave CM2.70 T CM3.54 4, 720
5 Above Proposed Diversion Site to Sharp Bend

Above Conference Center CM3.54 - CM4.06 3,041
6 Sharp Bend Above Conference Center to the

Moores Gulch ~ Confluence CM4.06 - CM5.34 6,640
7* Moores Gulch Confluence to Above the Purling

Brook Road Crossing CM5.34 - CM6.41 5,569
8* Above Purling Brook Road Crossing to West

Branch Confluence CM6.41 - CM7.34 5,123

Subtotal 39,582
(7.5 miles)

9a* West Branch Confluence to Mill Pond

Diversion CM7.34 - CM9.28 10,243
9b Mill Pond Diversion to Hinckley Creek

Confluence CM9.28 - CM9.55 1,425
10 Hinckley Creek Confluence to Soquel Creek

Water District Weir CM9.55 - CM10.66 5,856
11 Soquel Creek Water District Weir to Amaya

Cre ek Confluence CM10.66 - CM11.79 5,932
12a*  Amaya Creek Confluence to Gradient Increase

CM11.79 7 12.56 4,062
12b Gradient Increase to Ashbury Guich

Confluenc e CM12.56 - CM14.38 9,647

SUBTOTAL 76,747
(14.5 miles)
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Table 2a. Defined Reaches on Soquel Creek (continued)

Reach # Reach Boundaries Reach Length
(Downstream to Upstream) (ft)
13* West Branch Conf luence to Hester Creek
Confluence on West Branch CM0.0 - CMO0.98 5,173
14a Hester Creek Confluence to Girl Scout Falls |
CM0.98- CM2.26 6,742
SUBTOTAL 88,662
(16.8 miles)
14b* Girl Scout Falls | to Girl Scout Falls Il
CM2.26 1 CM2.89 3,311
l14c Gi r | Scout Falls 11 to Tucker Road (Tilly
CM2.89 i CMA4.07 6,216
14d Tucker Road (Tillyés Ford) to Laur el Mi |1
1,465 ft Below Confluence of Laurel and Burns
Creeks on West Branch CM4.07 - CM6.56 13,123
TOTAL 111,312
(21.1 miles)
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Table 2b. Locations of Sampling Sites by Reaan Soquel Creek.
(An asterisk indicates sampling in B0

Reach# Site # Location of Sampling Sites
T Channel Mile
1 *1 TCM14  Above Grange Hall
2 2 - CM1.6 Near the USGS Gaging Station
3 3 ICM2.1  Above Bates Creek Confluence
3 *4 -CM2.7 Upper Reach 3, Adjacent Cherryvale Ave Flower Fields
4 5 -CM2.9 Near Beach Shack (Corrugated sheet metal)
4 6 -CM34 Above Proposed Diversion Site
5 7 - CM3.9 Upstream to Proposed Reservoir Site, End of Cherryvale
6 8 -CM4.2 Adjacent to Rivervale Drive Access
6 9 -CM4.8 Below Moores Gulch Confluence, Adjacent Mountain School
7 *10 -CM5.5 Above Moores Gulch Confluence and Allred Bridge
7 11 -CM5.9 Below Purling Brook Road Ford

8 *12 -CM7.0 Above Soquel Creek Road Bridge

9a *13a -CM8.9 Below Mill Pond
9 13b -CM9.2 Below Hinckley Creek Confl uence

10 14 -CM9.7 Above Hinckley Creek Confluence
11 15 -CM10.8 Above Soquel Creek Water District Weir
12a*16 -CM12.3 Above Amaya Creek Confluence
12b 17 -CM13.0  Above Fern Gulch Confluence
18 -CM15.2  Above Ashbury Gulch Confluence One Mile
13 *19 -CMO0.2 West Branch below Hester Creek Confluence
14a 20 i1CM2.0 West Branch Near End of Olson Road
14b 21 iCM2.4 Above Girl Scout Falls | (Added in 200 2)
1l4c 22 iCM3.0 Above Girl Scout Falls 1l (Added in 2002)
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Table 3. Locations of Sampling Sites by Reach in the Aptos Watershed.
(An asterisk indicates sampling in 20@808.)

Reach# Site # Location of Sampling Sites
- Channel Mile
Aptos Creek
1 1 i CM0.4 Below Mouth of Valencia Creek
2 2 T CMO0.5 Just Upstream of Valencia Creek Confluence
2 *3 T CM0.9 Above Rail road Crossing in County Park near Center
3 *4 TCM2.9 In Nisene Marks State Park, 0.3 miles above First

Bridge Crossing
Valencia Creek

1 1 T CM0.9 0.9 miles Up from the Mouth
2 *2 T CM2.85 0.15 miles (840 ft) Below Valencia Road Crossing
3 *3 T CM3.26 0.26 miles (1,400 ft) Above Valencia Road Crossing
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Table 4a. Defined Reaches in the Corralitos SuW/atershed.
(Refer to Appendix A for map designations. Reaches surveyeddicated by asterisk.)

Corralitos Creek

Reach#  Reach Boundaries Reach Length
(Downstream to Upstream) (ft)
1* Browns Creek Confluence to 0.25 miles
Below Diversion Da m CM0.00 i CM10.25 4,171
2 0.25 miles below Diversion Dam to Diversion
Dam CM10.25.6 - CM10.5 1,320
3* Diversion Dam to Rider Creek Confluence
CM10.5 i CM11.77 6,706
4 Rider Creek Confluence to Box Culvert Crossing
above Rider Creek Confluence CM11.77 I CM12.87 3,643
5 First Bridge Crossing Above R ider Creek to Clipper
Gulch Confluence CM12.46 i CM12.87 2,165
CM2.70 - CM3.54
6* Clipper Gulch Confluence to Eureka Gulch Confluence
CM12.87 i CM13.33 2,429
7* Eureka Gulch Confluence to Shingle Mill Gulch
Confluence CM13.33 i CM13.98 3,432
Shingle Mill Gulch
I* From Corralitos Creek Confluence to Second Eureka
Canyon Road Crossing on Shingle Mill Gulch
CMO0.0 7 CMO0.35 1,848
2 From 2 ™ Eureka Canyon Road Crossing of Shingle
Gulchto3 " Road Crossing CM0.35 T CMO0.62 1,420
3* 3 ' Eureka Canyon Road Crossing of Shingle Mill Gulch
to Beginning of Steep (Impassable) Gradient on
Rattlesnake Gulch CM0.62 i CM1.35 3,858
Total 30,992
(5.9 miles)
Browns Valley Creek *
T* First Bridge Crossing on Browns Valley Road below
the Diversion Dam to the Diversion Dam 1,015
2* From Diversion Dam to Redwood Canyon Creek Confl . 4,468

Tot al 5,483
(1.04 miles)

* More steelhead habitat exists above Reach 2 in Browns Valley Creek and
in Redwood Canyon Creek, Ramsey Gulch and Gamecock Canyon Creek. Varying
amount s of perennial steelhead habitat exists downstream of Reach 1,
depending on bypass flows from the diversion dam
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Table 4b. Locations of Sampling Sites by Reach in the Corralitos StilWatershed.
(An asterisk indicates sampling in Z)P

Corralitos Creek

Reach # Site # Location of Sampling Sites
- Channel Mile
1 = 0 1CM10.1 Downstream of Diversion Pipe Crossing
2 1 1 CM10.3 Below Diversion Dam to Around the Bend
3 2 i CMD.6 Just Upstream of Diversion Dam
*3 1CM11.1 0.6 miles Upstream of Diversion Dam (above Colinas
Drive)
4 71 CM11.3 Below Rider Creek Confluence below bridge crossing
5 i7CM1.4 Below Rider Creek confluence and upstream of bridge
crossing
4 6 iCM11.4 Upstream of Rider Creek Confluence
5 7 i CM12.0 Upstream of First Bridge Crossing above Rider Creek
Confluence
6 *8 T CM12.9 Downstream of Eureka Guich near Clipper Gulch
7 *9 i CM13.6 0.4 miles Above Eureka Gulch Confluence
Shingle Mill Gulch
1 = 1 CMO0.3 Below Second Bridge on Shingle Mill Gulch
2 2 1CMO0.5 Above Second Bridge on Shingle Mill Gulch
3 *3 1 CMO0.9 Above Washed Out Check Dams below Grizzly Flat on

Shingle Mill Gulch
Browns Valley Creek

1 *1 1 CM1.9 Between First Browns Vall ey Road Crossing and
Diversion Dam Upstream

2 *2 1 CM2.7 Above Diversion Dam but Below Redwood Canyon Creek
Confluence

M-6. Juvenile Steelhead Densities at Sampling Sitdfethods

Electrofishing was used at sampling sites to deterstgetheadlensities according to two juvenile

age classes and three size classes in all 4 watersheds in 2007. Block netsonagrallusiges to

separate habitats during electrofishing. A thyass depletion process was used to estimate fish
densities. If there was poor depletion on 3 passes, a fourth pass was performed and the fish captured
in 4 passes were assumed to be a ¢otaht of fish in the habitat. Electrofishing mortality rate has

been approximateli®b or less over the years. Snorkehsusing was used in deeper pools that

could not be electrofished at sites in 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 density estimates with electrofishing data from

more shallow habitats.

Visual censusing was judged inapprageiin other habitats because it would be inaccurate in
fastwater habitat in the mainstem and irRd80% of the habitat in tributaries. For example, twenty
four of 26 sampled tributary pools had more than 20 fish in 2005. Most tributary sites are well
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shadd and many pools have substantial escape cover, making it very difficult to count all of the
juveniles, much less divide them into size and age classes. Rifflesjs¢epuns and glides are
usually too shallow to snorkel in tributaries. Dense shadingpist tributaries also reduces
snorkeling effectiveness.

In larger rivers of northern California, density estimates from electrofishing are commonly
combined with those determined by underwater observation in habitats too deep for electrofishing.
Ideally, underwater censusing would be calibrated to electrofishing data in habitat where capture
approached 100%. Calibration was originally attempted by Hankin and R&688sf¢r small

trout streams. Their intent was to substitute snorkel censusing foogéity. However,

attempts at calibration of the two methods of censusing in large, deep pools of the mainstem San
Lorenzo River was judged impractical, beyond the scope of the study and probably inadequate.

Two divers were used in snorkel censusi¥gual censusing of deeper pools occurred prior to
electrofishing of sitedn wide pools, divers divided the channel longitudinally into counting lanes,
combining their totals after traversing the habitat in an upstream direction. Divers would warn each
other of juveniles being displaced into the other's counting lane to prevent-amulsieng. For

juveniles near the boundaries of adjacent counting lanes, divers would verbally agree to who would
include them in their tallies. In narrower pools, diveaild alternate passes through the pool to

obtain replicates to be averaged. In most pools, three replicate passes were accomplished per pool.
The relative proportions of steelhead in the three Size Classes obtained from electrofishing were
considered imividing visually censused steelhead into size and age clagseaverage number of
steelhead observed per pass in each age and size category became the densityreRenatees

1-4, most juveniles were greater than 75 mm SL, and yearlings weside@bly larger than YOY

fish. Therefore, it was relatively easy to separate fish into size and age classes. In R@acioes 6
juveniles are normally around 75 mm SL, leading to a small error for some individuals in deciding
size class division betwe&lasses 1 and 2. However, there was no difficulty in distinguishing age
classes.

Steelhead were visually censused for two size classes of pools in the San Lorenzo. There were short
pools less than approximately 200 feet in length and those more firariagately 200 feet.

Juvenile densities in censused pools were extrapolated to other pools in their respective size
categories. Steelhead were censused by size and age class, as in electrofishing. If less than 20
juveniles were observed in a pool, theximaum 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.

Visual censusing offered realistic density estimates of steelhead in deeper mainstem pools. It was
the only practial way to inventory such pools, which were mostly bedrockoulder scoured and

had limited escape cover. Visibility was 15 feet or more, making the streambed and counting lanes
observable. Very few steelhead used these pools ir2@@Pand 2002008, compared to 1998

when mainstem baseflow was considerably higher (minimum of 30 cubic feet per second at the Big
Trees Gage compared to approximately 20 cfs or less in later years).
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M-7. Age and Size Class Divisions

With electrofishing data, the youud-the-year (YOY) age class was separated from the yearling

and older age class in each habitat, based on tkepsitefic break in the lengtinequency

distribution (histogram) of fish lengths combined into 5 mm groupilg®, scale analysis was

utilized for fish captured at lower mainstem sites in the San Lorenzo River and Soquel Creek
Density estimates of age classes in each habitat type were determined by the standard depletion
model used with multiple pass capture data. Densities were exprefisager 100 feet of

channel. Density estimates were measured in the lowest baseflow period of the year when juvenile
salmonids remain in specific habitats without up or downstream movement. Density is typically
provided per channel length by conventiod @onvenience. Channel length may be accurately
measured quickly. If the density measure is consistent from year to year, valid comparisons can be
made.

Depletion estimates of juvenile steelhead density were applied separately to two size categories in
each habitat at each site. 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 smaller fish would almost alvgayslsanother growing season in
freshwater before smolting and entering the ocean the following spring. Although some fish larger
than 75 mm SL stayed a second year in the stream, the majority of fish captured during fall
sampling that were larger than ifn SL were found to smolt the very next spring to enter the
ocean. These assumptions are based on scale analysisalcatited annuli and standard length
determinations by Smith of steelhead smolts captured in spring of 1987 an&&880 (

unpublished). He found that 97% of a random sample (n=248) of yearling smolts in 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 their first annulus (n=319) smolted as yearlings:-y&hPold smolts from a

random sample (n=156) were larger than 75 mm SL after 2 growing seasons prior to smolting.
Also, 95% of these-gear olds were at least 60 mm SL after their first growing season, indicating
that few YOY less than 60 mm SL after thigist growing season survived to smolt.

The depletion method estimated the number of fish in each sampled habitat in two size categories;
those less than (<) 75 mm SL (Class 1) and those equal to or greater than (=>) 75 mm SL (Classes 2
and 3). Then, tanumber of juveniles => 75 mm SL (Class 2) was estimated separately from the
juveniles => 150 mm SL (Class 3). This was done by multiplying the proportion of each size class
(Class 2 and 3 separately) in the group of captured fish by the estimatedeifssty for all fish =>

75 mm SL. A density estimate for each habitat type at each site was then determined for each size
class. Densities in each habitat type were added together and divided by the total length of that
habitat type at the sampling sitediotain a density estimate by habitat type.

The depletion method was also used to estimate the number of fish in each sampled habitat based
on 2 age classes: youn§the-year (YOY) and yearling and older (1+) age classes. Age classes in
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the mainstem Sdrorenzo and mainstem Soquel Creek were determined by scale analysis of a
spectrum of fish sizes in 2007. A total of 28 larger San Lorenzo juvenile steelhead and 10 larger
Soquel Creek juveniles were aged by scale analysis, along with 20 juveniles freehlSagpon.

These limited results showed that the majority of fish => 75 mm SL in the mainstems and lagoon
were YOY, but also included yearlings that moved into the mainstem after slow tributary growth in
their first year. These data provided informationdge class division for both watersheds. Scale
analysis, along with past experience of growth rates, and breaks in fish length histograms were used
to discern age classes at other sampling sites. Density estimates determined by size class and age
class vere not the same when YOY reached Size Class Il by fall.

In 2038, the lower mainstem of the San Lorenzo River and Soquel GaeleYOY steelhead

reached Size Class 2 size in one growing season, asaldn the middle mainstem San Lorenzo
and uppemainstem of Soquel Creek. In this monitoring report, sampling site densities were
compared for 1years in the San Lorenzo system by size and agei(2001 and 20032008) and

for 12 years in Soquel Creek (19920(8). 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 stream lergjftkhe entire site for annual site density comparisons.
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RESULTS

R-1. Capture and Mortality Statistics

For this study overall in 2008, 4,246 juvenile steelhead were captured by electrofishing among all
sites, with 31 mortalities (0.73% mortality ratd)total of 98 juvenile and 1 adult steelhead were
visually censused at mainstem sites. All but one of the lost steelhead were small YOY fish less than
65 mm SL. Six mainstem sites and 11 tributary sites were sampled in the San Lorenzo watershed in
2008,with a total of 2,069 juvenile steelhead captured and 17 mortalities (0.82%). A total of 1,037
juvenile steelhead were captured at 7 sites in the Soquel watershed in 2008 with 7 mortalities
(0.68%). A total of six juvenile coho salmon were captured ih BEasch Soquel (Reach 9a) with

no mortalities. A total of 527 juveniles steelhead were captured in the Aptos Watershed at 4 sites
with 2 mortalities (0.38%). A total of 613 juveniles were captured in the Corralitos watershed at 8
sites with 5 mortalitie§0.82%).

R-2. Habitat Change in the San Lorenzo Rivktainstemand Tributaries 2007 to 2008

Refer toAppendix A for maps of reach location8.summary table of habitat change for all
reaches is provided ifiable 41 Overall habitat quality declined the lower and middle
mainstem Reaches 12, 4, 6 and 8) primarily due to shallower (and presumably slower)
fastwater habitat caused blgannel wideningnd reduced escape cover in either riffles or runs in
each reach(Tables 5k 6, 9 and 10. Riffle habtat also became more embedded in Reaches 4
and 8(Table 8). Pools had more fines in Reaches 1 afifiable 7). Riffles had less escape
cover in Reaches 1 (slightly more in runs), 4 (slightly more in runs) and 8 (also less in runs)
(Tables 9 and 10. Runsalso had less escape cover in Readhodl escape cover was less
important because most steelhead were in fastuwatbe lower and middle mainstetdowever,

it increased slightly in Reaches 1, 4 and 6 and declined slightly in Reaches Zraite8L().

Pool depth increased in all but Reach 6, on average, in the lower and middle mainstem,
indicating some scouring. In the upper mainsteath that was monitoreRgach 11 near Teihl
Road,slight habitat decline was detected with slight shalloveihgool depth higher
embeddedness pools and runsand more percent fines in pools.

In San Lorenzo River tributaries, of th2 reaches monitored and compared between 2007 and
2008,6 reaches were similar in habitat quality (3 in Zaya@ta Branciforteandl in Bear), 3
reaches had slight decline in habitat quality (2 in Boulder and 1 in Fall (compared to 2000)), 2
reaches had significant decline (2 in Bean) and one reach had slight improvement in habitat
quality (Lompico). Slight declines were attributedstallowing of habitat due to reduced
streamflow. Scour was evident in pools in some reaches to offset the reduced streamflow.
Substrate conditions remained similamost reacheBetween years. Significant declines were
due to reduced pool escape cavemiddle Bearand dewatering inpperBean Creek.
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In Zayante Creek, habitat conditions were similar between yearsl@gtreningn pool depth in

Reach 13a despite less streamflow (indicating scour of fines) and slight shallowing in fastwater
habitat dugo reduced streamflow. Embeddedness increased in Reach 13c pools and runs in both
Reaches 13a and 13¥scape covein pools(Table 12 and percent fines remained similar in all

three monitored reaches.

In Lompico Creek, habitat conditions improved stigln 2008 with deeper mean and maximum
pool depth, on averagand slightly more pool escape coy&able 12. Embeddedness and
percent finesemainedsimilar. Of course, riffles and runs were shallower due to reduced
streamflow.

In Bean Creek, in theanmally productive middle Reach 14b, overall habitat conditions declined
with 27%lesspool escape covefter human cutting of instream waahd mean poand run

depth decreaslslightly. However substrate improvenh runswith less fines and reduced
embeddednessUpper Reach 14c had only a few isolated puddldateySeptembez008,
eliminating all fish habitat. Based éwugust2008habitat typingoeforethe reactbecame nearly
completely devatered, substrate conditions were similar to 2@0d poos were slightly more
scoured.

In Boulder Creek, habitat quality declined slightly in Reaches 17a and 17b due to general
shallowing of pool and run/stepn habitatresulting fromreduced streamflow and slightly
reduced escape cover in these habitats ebamept for slightly more escape cover in Reach 17b
pools. Percent fines and embeddedness were similar between years.

Bear Creek habitat quality was similar between years, with sipolalrescape cover,
embeddedness and percent fines. Some sedimentveasuaietected in pools with greater
maximum pool depth, but average pool depth was slightly shallower.

Habitat conditions were similar in the th@awer Branciforte reaches between years, although

there was some evidence of slight scour and deepeninglsipdhe lowermost reachnd

reduced embeddedness in runs there. Percent fines were less in runs in both monitored reaches.
Pool escape cover was similar between years, with slightly more in the upper reach in 2008.

R-3. Habitat Change in Soquel Creednd Its Branches2007 to 2008

Refer toAppendix A for maps of reach location8.summary table of habitat change for all
reaches is provided ihable 41 Forlower mainstemReaches 1 and 3 below Moores Gulich,
Reach 1 had similar habitat quality (slightkgeper pools but slightly less pool escape cover) and
Reach 3 had lower habitat quality (shallower pools and less pool escapdeswéffle habitat

for insect production(T a b | e s). Fbrdippdr fhainstemReaches 7 and 8 below the Branch
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confluencesReach 7 had similar habitat quality (slightly deeper maximum pool depths and
similar substrate and pool escape cpless riffle habitat for insect productijpand Reach 8 had
lower habitat quality (shallower pools and fastwater habitat, increasedrfipesls and runs,
increased embeddedness in runs, but similar pool escape cover)olwegh&ast Branch,

Reach 9 below Hinckley Creek and Mill Pond had higher habitat qusligy{ly lower average
pool depth but slightly deeper maximum pool depithjlar substrateeonditions and more pool
escape coverJpper East BranchReach 12a in the SDSF had reduced habitat quality
(shallower pools and fastwater habitat and less pool escape cover, with more stream channel
dewatered (346 ft in 2008 vs. 165 ftd807) considerable riffle and stapn habitat lost to
shallow pool habitat On thelower West Branch, Reach 1hadsimilar habitat qualityslightly
deeper maximum pool depth, slightly shallower runs, similar substrate conditions and slightly
less pookscape covegndmiddle West BranchReach 14b between Girl Scout Falls | and
had similar habitat qualitfslightly shallower average pool depth, shallower run habitat, similar
substrate conditions and similar pool escape cover)

R-4. Habitat Changan Aptos and Valencia Creek2007 to 2008

Refer toAppendix A for maps of reach location8.summary table of habitat change for all
reaches is provided ifiable 41 The January 1982 storm caused severe streambank erosion and
landsliding throughout thBanta Cruz Mountains, and streams have been recovering since. The
199798 winter also brought significant stormflow and sedimentation into other watersheds by
1999, such as the San Lorenzo Rivdtey 2000. From 200 to 20( habitat conditions

continuedo improve in 3 of 4 studied reaches in the Aptos Creek watershed, with the exception
of the lowerReach2 in ValenciaCreek Table 41). The reducedbaseflow in 208 (Table 5b)

caused somewhat shallower pools, riffles and runs and reduced fastwater babjgadl escape
cover was increased in the 3 of 4 reaches, offsetting the shallower hbhittlets(5¢ and 18
Substrate conditions were generally similar between years in all habitat types, though percent
fines and embeddedness worsened in the updendla Creek Reach 3 (a b | e s). Halditat 2 O
guality worsened only in lower Valencia Creek Reach 2 because habitat conditions shallowed
without any increase in pool escape cover.

R-5. Habitat Change in Corralitos, Shingle Mill and Browns Valley Cree2007 to 2008

Refer toAppendix A for maps of reach location8. summary table of habitat change for all
reaches is provided ifiable 41 Reach 1 below th€orralitosdiversion dam experienced higher
streamflow than the previous year without the diversion being active. Aslia heditat

conditions were improved in 2008 with deeper habitat conditions, faster water velocities and
more pool escape covérable 18. More percent fines and higher embeddedness were detected
in most habitat types in thisreach & b | e s). HbwWeveRtBe change was 10% or greater and
assumed beyond potential inaccuracy due to visual estimates in only pool percent fines and
run/steprun embeddedness.
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Reach 3 on Corralitos Creek below Rider Creek had reduced habitat qualityrddaced pool

depth probably beyond effects of reduced streamflow, reduced run depth, reduced pool escape
cover, with general substrate decline from increased fines in pools and riffles and increased
embeddedness in riffles and runs.

Reach 6 above th#ox culvert and below Eureka Gulbhd slightly reduced habitat quality
resulting from slightly shallower pool and riffle habitat (presumably due to reduced baseflow)
and more fines in pools. All other habitat parameters were similar between years. gdréqro
of fastwater habitat was not loStable 59.

Habitat quality in Reach 7 above Eureka Gulch was reduced becahsepogésumabliower
baseflow in 2008More valuable stegun habitat in 2007 became shallow pool habitat in 2008,
with shallower pol and stepun habitatSteprun habitat with some escape cover and water
velocity for insechabitat and insedrift would be better habitat than shallow, stagnant pool
habitat. The proportion of pool habitat went fra®®% in 2007 to 52% in 2008. Posdcape

cover increased slightly and stem escape cover was similar in 2008. Substrate conditions were
similar between years.

In Shingle Mill Gulch, baseflow was very low both years. In Reach 1, all habitat parameters were
similar (Tables 1820), but asn Reach 7 in Corralitos Creek, substantial stephabitat was

lost to shallow pool habitat, indicating a reduced habitat qualifReach 3, habitat quality was
similar between years. Pool habitat was slightly shallower, but pool escape cover tbs slig
higher in 2008. All other habitat parameters were similar between years, and habitat proportions
remained similar.

Habitat qualityymproved in Reach 1 below Redwood Canyon creeRromvns Valley Creeklue

to increased pool, riffle and run depth, piés presumably reduced baseflow, and increased pool
escape coveiT@bles 1820). About 5% of run/stepun habitat was lost to pool habitat. Habitat
guality in Reach 2 above Redwood Canyon Creek was similar between years, with slight
shallowing in maximunpool depth and run/stepin depth. All other habitat parameters were
similar, with 4% of run/stepun habitat lost to pool habitat. This contributed to the shallower
pool conditions along with presumably reduced baseflow.
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Table 5a. Fall STREAMFLOW (cubic feet/ sec) Measured by Flowmeter at SAN LORENZO
Sampling Sites Before Fall Storms, 1998001 and 20022006by D.W. ALLEY & Associates.

Site # -
Location 1995 1996 1998 1999 2000 2001 2003 2004 2005 2006

1- SLR/
Paradise Pk 22.9 25.5 34.3 26.2 21.7 19.6 26.2

2-
SLR/Rincon 24.0 21.1 17.2

3- SLR Gorge | 23.3 20.5

4- SLR/Henry
Cowell 18.7 32.7 23.3 21.8 15.5 24.1

5_
SLR/Below 31.9
Zayante

6- SLR/
Below Fall 14.6 23.4 12.8 11.6 9.4 10.6 8.8 18.9 14.3

7- SLR/Ben
Lomond 5.8 5.4 3.7 5.4 3.7 8.1

8_
SLR/Below 4.2 10.3 4.9 4.2 3.1 4.2 2.7 7.1 6.4
Clear Ck

9_
SLR/Below 4.6 7.2 3.5 3.0 3.7 2.1 5.8
Boulder Ck

10-
SLR/Below 3.0 11 1.3 0.6 052 14
Kings Ck

11- SLR/
Teihl Rd 1.7 0.8 0.8 0.4 0.9 0.63 15

12a-
SLR/Lower 1.0 0.7
Waterman G

13a-
Zayante 8.5 6.3 5.2 4.7 5.4 5.1 7.4 7.8*
below Bean

13b-
Zayante 3.9 2.9 2.8 1.9 2.1 1.7 3.2 2.8
above Bean

14b- Bean
below 1.5 1.1 1.1 1.0 1.1 1.1 0.77 1.0 1.1
Lockhart G

15- Fall 2.0 3.4 2.2 1.7 1.7

16- Newell 1.6 0.51

I7a-
Boulder 2.0 2.2 1.1 1.0 1.25 0.9 1.6 1.7

18a- Bear 0.45 0.61 0.34 0.6 0.51 0.90 11

19a- Lower
Kings 1.1 0.11 0.17 0.02

20a- Lower
Carbonera 0.33 0.36

21a- 2-
Branciforte 0.80

*Streamflow in lower Zayante Creek done 3 weeks earlier than usual and before other locations.
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Table 5b. Fall/Late Summer STREAMFLOW (cubic feet/ sec) Measured by Santa Cruz County Staff

in 20061

2 and Bbtained from Stream Gages.

Location 2006 2007 2008
SLR at Sycamore Grove 34.8 14.6 14.2
SLR at Big Trees 26 11 12
SLR above Love Cr 13.14 5.42 After* 3.8
SLR below Boulder Cr 7.49 2.87 After 3.1
SLR @ Two Bar Cr 1.81 0.78 0.39
Zayante@ SLR 6.51 3.80 1
Zayante below Lompico Cr 1.21 0.96 0.41
Bean at Mt. Hermon 2.6 1.9 2.1
Bean Below Lockhart Gulch 1.37 0.72 0.79
Newell Cr @ Rancho Rio 1.18 1.16 1.11
Boulder Cr @ SLR 2.09 0.84 1.04
Bear Cr @ SLR 1.87 0.37 0.27
Soquel Cr at 8GS Gage 7.1%* 1.3** 0.65**
Soquel Cr @ Bates Cr 5.73 - 1.08
W. Branch Soquel @ S.J. Oliv 2.17 1.75 After T
Springs (1.6 cfsin

2000)

W. Branch above Hester Cree 1.48 104 T
(Soquel Creek Water District (15 Sep) (15 Sep)
Weir/ Brook Kraeger
preliminary)
E. Branch Soquel @ 152 Olive - 1.01 After T
Springs Rd.
E. Branch below Amaya and 1.53 0.43 T
above Olive Springs Quarry (15 Sep) (15 Sep)
(Soquel Creek Water District
Weir/ Brook Kraeger
preliminary)
Aptos Cr @ Valencia Cr 2.48 1.21After 0.77
Valencia Cr @ Aptos Cr 0.007
Corralitos Cr below Browns 15.94 (May) | 0.49 (May) dry
Valley Road Bridge
Corralitos Cr @ Rider Cr 3.35 2.50 After 1.44
Browns Cr @ 621 Browns 0.96 0.30 After 0.32

Valley Rd

* After 2 early October storms that increased baseflow.

** Estimated from USGS Hydrographs.
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Table 5c. Habitat Proportions in Habitat-Typed Reaches of the San Lorenzo, Soquel, Aptos and
Corralitos Watersheds in 2007 and 2008.

Reach 2008 2007 2008 2007 2008 2007
Pool Habitat | Pool Habitat | Riffle Habitat Riffle Habitat | Run/Steprun Run/ Steprun
Feet/ Percent / Feet/ Feet/ Percent | Feet/ Percent Habitat Habitat
# Habitats Percent [ # Habitats/ [ # Habitats/ Fed/ Percent Feet/ Percent
/ # Habitats | Riffle Width | Riffle Width | /# Habitats | /#Habitats/
() () Width () Width (f)
Low. San L
ow Sagl OreNZ0 1 1 948/63%/ 1653/ 61%/ | 501/ 16%/ | 533/ 20%/ 634/ 21%/ 527/ 19%/
6 5 8/ 26 ft 8/ 211t 6/ 38 ft 6/ 29 ft
Low. San L
oW Sel N0 | 2301 70w | 2371/68%/ | 5721 1791 873/ 25%/ 400/ 12%/ 232/ 7%/
10 12 12/ 26 ft 10/ 25 ft 6/ 24.5 ft 4] 34 ft
Low. San L
ow 5?4 OTeNZ0 N aoo7i779%1 | 3347182001 | 4941 129%/ 480/ 12%/ 460/ 11%/ 269/ 7%/
11 7 10/ 29 ft 8/ 24.5 ft 8/ 30 ft 3/ 26 ft
Mid. San L
! a;e OTENZ0 | 2o80/75%/ | 3456/75%/ | 5231 1206/ 592/ 13%/ 596/ 15%/ 569/ 12%/
13 12 10/ 29 ft 11/ 17 ft 8/ 29 ft 8/ 15 ft
Mid. San L
id Sagg OTeNZ0 | 3a50/85%/ | 3481/83%/ | 169/ 4%/ 224/ 5%/ 438/ 11%/ 487/ 12%/
14 16 5/ 20 ft 8/ 16.5 ft 9/ 15 ft 8/ 14 ft
Up. San L
Py 0 | 2208/88% | 231070%/ | 2531 8%/ 235/ 7%/ 775/ 24%] 775/ 23%/
21 21 11 12 11 16
Zayante #13a
1740/64%/ | 1669/61%/ | 530/ 20%/ 546/ 20%/ 4431 16%/ 523/ 19%/
13 15 12 14 7 7
Zayante #13c
2108/74%/ | 2371/83%/ | 235/ 8%/ 292/ 10%/ 505/ 18%/ 195/ 7%/
22 23 10 14 10 7
Zayante #13d
ayante 1850/72%/ | 1857/71%/ | 120/ 5%/ 120/ 5%/ 240/ 9%/ 651/ 25%/
36 36 8 9 7 22
Lompico #13e
1557/51%/ | 1667/62%/ | 304/ 10%/ 432/ 16%/ 1198/39%/ | 600/ 22%/
37 39 10 26 28 21
Bean #14b
ean 2049/70%/ | 1719/61%/ | 506/ 17%/ 520/ 19%/ 352/ 12%/ 580/ 21%/
29 25 19 19 11 11
Bean #14c
909/ 78%/ 662/ 71%/ | 104/ 9% 19 21%/ 157/ 13%/ 68/ 7%I
20 30 7 26 5 5
Fall #1
all#15 528/ 17%/ i 2098/ 68%/ | i 472/ 15%/ i
26 30 16
Boulder #17
oulder#fa | 1514/55000 | 136952%/ | 260/10% / | 40 15%/ 963/ 35%/ 873/ 33%/
22 19 12 16 17 17
Boulder #17
oulder#17b | 1 oc s seo | 1345 63%/ | 127/ 5%/ 28 13%/ 682/ 37%/ 514/ 24%]
25 20 6 10 13 7
Bear #18a
2393/ 73%/ | 2395 70%/ | 213/ 6%/ 30 9%/ 374/ 11%/ 709/ 21%/
22 23 7 12 6 17
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Reach 2008 Pool 2007 2008 2007 2008 2007
Habitat Pool Habitat | Riffle Habitat Riffle Habitat | Run/Step-run Run/ Steprun
Feet/ Percent / Feet/ Feet/ Percent | Feet/ Percent Habitat Habitat
# Habitats Percent [ # Habitats [ # Habitats Feet/ Percent Feet/ Percent
[ # Habitats / # Habitats [ #Habitats
Branciforte #21a-1
! 2380/ 85%/ | 2279 83%/ | 290/ 10%/ 318/ 12%/ | 125/ 5%/ 158/ 6%/
20 21 13 19 5 10
Branciforte #2122
ranclionte #21&< 1 5079/ 75% 1998/ 3%/ | 256/ 9%/ 268/ 10%/ 453/ 16%/ 472/ 17%/
27 28 20 18 14 18
Soquel #1
qu 3293/ 76%/ | 3380/80%/ | 392/ 9%/ 445/ 10%/ 648/ 15%/ 411/ 10%/
15 16 10 12 9 9
Soquel #3
OqUET#oa 1 o308/ 68%/ | 1618/64%/ | 320/ 9%/ 409/ 16%/ 769/ 23%/ 499/ 20%/
18 11 14 10 10 10
Soquel #7
qu 2569/ 67%/ | 2104/62%/ | 393/ 10%/ 446/ 13%] 899/ 23%/ 832/ 25% |
21 20 12 14 14 11
| #
Soquel #8 2122/ 72%/ | 1514/63%/ | 391/ 13%/ 381/ 16%/ 440/ 15%/ 495/ 21%/
16 11 11 9 7 5
E. Branch Soquel
on 1653/54%/ | 1732/56%/ | 328/ 11%/ 338/ 11%/ 1105/ 36%/ | 1018/ 33%/
18 18 14 12 17 14
E. Branch Soquel 0 0 0 0 0 0
1oa 1728/ 74%/ | 1126/45%/ | 18/ 1% 122/ 5%/ 583/ 25%/ 1238/ 50%/
30 25 1 9 16 18
W Branch Soquel
rar;cm O N 1833/670%/ | 1833/67% | 446/ 16%/ 371/ 14%/ 468/ 17%/ 517/ 19%/
16 16 16 14 12 10
W. Branch Soquel 0 0 0 0 0 0
L1 2214/ 69%/ | 2218/71%/ | 333/ 10%/ 313/ 10%/ 662/ 21%/ 604/ 19%/
31 33 17 14 15 17
Aptos #2
2085/ 77% | 1911/70%/ | 526/ 20%/ 443/ 16%/ 90/ 3%/ 379/ 14%/
21 21 20 19 3 9
Aptos #3
1911/ 66%/ | 1744/61%/ | 762/ 26%/ 730/ 26%/ 226/ 8%/ 367/ 13%/
23 23 21 22 9 12
Valencia #2
alencia 638/ 23%/ 608/ 21%/ | 710/ 25%/ 750/ 26%/ | 1438/52% 1508/ 52%/
15 19 25 31 18 25
Valencia #3
! 1954/ 73% | 1797/69%/ | 484/ 18%/ 507/ 19%/ 239/ 9%/ 314/ 12%/
43 13 38 32 11 11
Corralitos #1
orraitos 1478/54%/ | 1520/56%/ | 734/ 27%/ 241/ 9%/ 532/ 19%/ 938/ 35%/
21 22 24 11 12 13
litos #
Corralitos #3 | 1390/ 5 306/ | 1417/549%/ | 685/ 26%/ 4771 18%/ 571/ 22%/ 700/ 27%/
23 18 22 18 13 11
Corralitos #5/6
orraiitos 1532/ 51%/ | 1479/51%/ | 323/ 11%/ 322/ 11%/ 1121/ 38%/ | 1126/ 38%/
28 26 13 14 19 16
Corralitos #7
! 1406/52% | 983/35%/ | 74/ 3%/ 771 3%/ 1226/ 45%/ | 1780/ 63%/
15 27 6 4 27 23
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Reach 2008 2007 2008 2007 2008 2007
Pool Habitat | Pool Habitat | Riffle Habitat Riffle Habitat | Run/Step-run Run/ Steprun
Feet/ Percent / Feet/ Feet/ Percent | Feet/ Percent Habitat Habitat
# Habitats Percent | # Habitats | # Habitats Feet/ Perent Feet/ Percent
[ # Habitats [ # Habitats | #Habitats
Shingle Mill #1
950/ 45%/ 719/ 35%/ 344/ 16%/ 264/ 13%/ 789/ 38%/ 1098/ 53%/
50 39 31 15 26 27
shingle Mill#3 1 1 o1/ 6300 | 1501/6106/ | 663/ 26% 686/ 26%/ 306/ 11 %/ | 338/ 13%/
63 61 46 41 16 16
Browns Valley #1
1537/ 56%/ 1321/51%/ 504/ 19%/ 513/ 20%/ 683/ 25%/ 7571 29%/
32 30 20 20 19 16
Browns Valley #2
1633/ 60%/ 1479/56%/ | 646/ 24%/ 641/ 24%/ 426/ 16% 530/ 20%/
43 43 31 29 19 18
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Table 6. Averaged Mearand Maximum WATER DEPTH (ft) of Habitat in SAN LORENZO Reaches

Since 2003.
Reach Pool | Pool | Pool | Pool | Pool | Riffle Riffl Riffl Riffl Riffle Run/ | Run | Run | Run Run
2003 200 200 200 200 2003 e e e 20008 | Step / / / /
5) 6 7 8 2005 | 2006 | 2007 Run Step | Step | Step | Step
2003 | Run | Run Run Run
2005 | 2006 | 2007 | 2008
1- 2.5/ 1.8/ | 1.85 1.1/ 0.8/ 0.7/ 2.4/ 1.0/ 0.9/
L. Main 4.4 3.0 | /34 15 1.2 1.2 3.1 1.5 1.35
2- 3.0/ 2.5/ | 2.6/ 1.2/ 0.9/ 0.8/ 1.7/ 1.4/ 1.3
L. Main 5.2 41 | 51 2.0 1.4 1.3 2.4 2.2 1.9
(2000 (2000 (2000
3-
L. Main
4 26/ | 1.9/ | 2.0/ 09/ | o7/ | o5/ 16/ | 1.4/ | 09/
L. Main 4.4 3.8 3.6 1.5 1.2 1.0 2.2 2.1 1.5
5
L. Main
6- 1.9/ 19/ | 22/ | 17/ | 1.6/ 0.6/ 0.9/ 0.8/ 0.6/ 055/ 1.2/ 1.1/ | 1.3/ | 0.9 0.8/
M. Main 3.5 34 4.3 34 3.1 0.9 1.4 1.3 1.0 0.9 1.9 2.1 1.85 1.3 1.1
7- 1.8/ 2.0/ 0.6/ 0.7/ 0.9/ 1.1/
M. Main 3.7 3.5 1.0 1.1 1.4 1.4
8- 2.5/ 2.6/ | 2.7/ | 23/ | 2.3/ 0.6/ 1.0/ 1.1/ 0.6/ 0.45/ 1.0/ 13/ | 1.3/ | 0.8/ 0.8/
M. Main 5.2 5.8 55 4.3 4.7 1.0 1.5 1.6 1.0 0.7 1.4 21 2.25 1.2 1.2
9- 1.7/ 1.9/ 0.6/ 0.7/ 0.8/ 1.0/
M. Main 30 | 35 11 1.1 1.2 1.4
10 1.4/ 1.4/ 0.3/ 0.4/ 0.5/ 0.7/
U. Main 2.9 2.8 0.5 0.7 0.9 1.0
11- 1.1/ 1.1/ 1.0/ | 0.9/ 0.4/ 0.5/ 0.2/ 0.25/ 0.5/ 0.6/ 0.4/ 0.4/
U. Main 2.0 2.1 1.9 1.8 0.7 0.8 0.4 0.5 1.0 1.1 0.6 0.7
12b 1.3/ 0.3/ 0.5/
U. Main 2.2 0.6 0.8
Zayante | 1.1/ | 15/ | 1.6/ | 1.4/ | 15/ | 07/ | o6/ | o6/ | 05 | 0.4/ 0.7/ | 08/ | 085/ | 06/ | 06/
13a 2.1 2.5 2.6 2.2 2.5 1.1 0.9 0.9 0.8 0.8 1.2 1.1 1.2 1.0 0.9
Zayante 1.5/ 1.7/ 0.5/ 0.5/ 0.8/ 0.7/
13b 2.4 2.9 0.7 0.9 1.1 1.2
Zayante 1.2/ | 1.35 1.2/ | 1.2/ 0.4/ 0.5/ 0.2/ 0.2/ 0.5/ 0.7/ 0.5/ 0.4/
13c 2.2 /2.4 2.2 2.2 0.7 0.8 0.5 0.6 1.0 1.0 0.9 0.8
Zayante 1.1/ 1.1/ | 1.35| 1.0/ | 1.0/ 0.4/ 0.5/ | 0.45/| 0.3/ 0.2/ 0.8/ 0.8/ | 0.9/ | 0.6/ 0.5/
13d 1.7 2.1 /21 1.5 1.55 0.6 0.7 0.8 0.5 0.5 1.3 1.4 1.4 1.0 0.9
Lompico 1.1/ | 0.8/ | 1.0/ 0.3/ | 0.15 0.1/ 0.45/| 0.35/| 0.3/
13e 1.8 15 1.7 0.6 /0.4 0.3 0.8 | 0.65 0.5
Bean 14a| 0.8/ 1.0/ 0.4 0.4/ 0.6/ 0.7/
1.6 1.9 0.7 0.7 1.2 1.1
Bean14b | 0.9/ 1.0/ 1.1/ | 1.0/ 0.3/ 0.3/ 0.2/ 0.2/ 0.6/ 0.6/ 0.4/ 0.4/
1.5 1.9 1.8 1.8 0.6 0.5 0.4 0.4 0.9 0.8 0.8 0.65
Bean 14c | 1.0/ 1.0/ | 10/ | 0.8/ | 0.9/ 0.1/ 0.1/ 0.2/ | 003 ]| 0.08/ | 0.25/ | 0.2/ | 0.35/| 0.1/ | 0.06/
1.7 1.7 1.8 15 1.7 0.3 0.3 0.3 /0.1 0.1 0.4 0.5 0.5 0.2 0.1
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Reach

Pool

Pool

Pool

Pool | Pool | Riffle Riffl Riffl Riffl Riffle Run/ Run | Run | Run Run/
2003 200 200 200 200 2003 e e e 2008 Step- / / / Step
5 6 7 8 2005 | 2006 | 2007 Run Step | Step | Step | Run
2003 | Run Run Run 2008
2005 | 2006 | 2007
Fall 15 1.0/ 0.9/ 0.2/ 0.4/ 0.4/ 0.6/
1.8 1.4 0.5 0.8 0.6 0.9
(2000 (2000 (2000
Newell 16 1.6/ 0.3/ 0.6/
2.8 0.5 0.9
Boulder 1.8/ 2.0/ 1.7/ 1.6/ 0.5/ 0.6/ 0.4/ 0.4/ 0.7/ 0.9/ 0.6/ 0.6/
17a 2.9 3.1 2.7 2.6 0.9 1.0 0.7 0.7 1.2 1.4 1.0 0.95
Boulder 1.7/ | 17/ | 1.6/ | 1.5/ 0.4/ 0.6/ 0.4/ 0.3/ 0.7/ | 0.8/ | 0.6/ | 0.55/
17b 28 | 28 | 27 | 27 1.0 10 | 075 0.6 12 | 1.4 | 1.1 | 095
Boulder 1.9/ 0.4/ 0.9/
17c 2.9 0.8 1.5
Bear18a | 2.0/ 20/ | 20 | 1.4/ | 1.3/ 0.4/ 0.4/ 0.6/ 0.2/ 0.2/ 0.6/ 0.7/ | 0.8/ | 0.4/ | 0.35/
34 | 34 | 335| 24 | 255| 0.7 0.7 0.9 0.4 0.4 0.9 11 | 1.25| 07 0.7
Bear 18b
Brancifort 1.2/ | 1.35 0.15 0.2/ 0.3/ 0.3/
e2lal 2.2 / /0.3 0.3 0.5 0.6
2.3
Brancifort 1.1/ | 10/ | 0.9/ 0.3/ 0.2/ 0.2/ 0.5/ | 0.4/ | 0.45/
e 21a2 1.9 1.7 1.7 0.5 0.4 0.35 1.0 0.7 0.65
Brancifort 1.1/ 0.4/ 0.3/
e 21b 1.7 0.7 0.6
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Table 7. Average PERCENT FINE SEDIMENT* IN SAN LORENZO Reaches River Since 2003.

Reach Pool | Pool | Pool | Pool Pool | Riffle | Riffle | Riffle | Riff | Riffle | Run/ Run/ Run/ Run/ Run/
2003 | 200 | 200 | 2007 | 2008 | 2003 | 2005 | 2006 le 2008 | Step | Step Step Step Step
5 6 200 Run Run Run Run Run
7 2003 | 2005 | 2006 2007 2008
1 80 65 77 20 15 20 40 46 46
2 70 42 54 25 10 13 50 26 23
(2000 (2000 (2000
4 75 46 47 20 13 10 50 42 37
6 70 70 75 61 68 25 20 25 17 12 35 40 38 18 23
7 70 70 25 20 50 40
8 55 65 60 41 47 25 20 20 7 6 40 25 25 11 16
9 70 60 25 15 30 30
10 60 70 20 15 25 35
11 55 35 40 32 52 40 15 25 10 9 45 25 15 24 14
12b 50 35 35 35 40 10
Zayante 85 65 65 59 62 40 25 35 22 19 70 50 40 36 31
13a
Zayante 65 65 30 30 45 30
13b
Zayante 50 45 45 47 25 10 9 12 30 20 27 34
13c
Zayante 40 40 50 38 44 25 25 15 13 13 25 25 40 21 29
13d
Lompico 50 49 54 20 15 20 30 24 29
13e
Bean 14a 80 70 40 25 70 35
Bean 14b 85 80 67 66 45 15 18 9 80 45 58 34
Bean 14c 70 60 65 42 37 25 5 15 6 6 40 30 40 28 10
Newell 25 5 20
16
Fall 15 74 64 50 30 63 48
(2000 (2000 (2000
Boulder 30 35 31 27 20 5 12 9 15 20 17 13
17a
Boulder 30 35 31 32 5 10 5 5 15 15 12 14
17b
Boulder 25 5 5
17c
Bear 18a 55 50 60 41 46 15 15 15 7 11 25 20 25 13 13
Bear 18b
Brancifo 65 62 7 10 30 16
rte 21a-1
Brancifo 75 50 42 40 12 8 55 35 21
rte 21a2
Brancifo 55 15 65
rte 21b

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

Reach Pool Po | Pool | Pool | Pool | Riffle Riffl Riffle | Riffl Riffle Run/ Run/ Run/ Run/ Run/
2003 ol | 2006 | 2007 | 2008 | 2003 e \2006 e 2008 Step Step Step Step Step
20 2005 2007 Run Run Run Run Run
05 2003 2005 | 2006 2007 | 2008
1 59 50 52 31 23 26 49 48 48
2 26 38 30* 13 18 30* 23 25
(2000 (2000)
3
4 64 43 45 37 19 33 47 37 42
5
6 52 49 56 45 51 27 31 31 18 21 38 46 41 34 39
7 53 54 34 27 49 40
8 49 53 56 40 46 32 25 28 18 30 44 29 35 28 26
9 52 39 32 25 40 31
10 38 39 32 27 32 34
11 58 48 34 47 30 33 22 30 45 27 31 43
12b 58 27 45
Zayante 44 45 54 44 51 33 29 23 25 30 41 44 50 36 47
13a
Zayante 44 46 36 25 43 39
13b
Zayante 48 48 36 49 29 25 19 28 33 38 31 44
13c
Zayante 41 47 51 55 49 35 48 37 30 33 33 43 42 39 37
13d
Lompico 55 52 47 42 16 19 46 37 32
13e
Bean 14a 46 45 32 21 49 37
Bean 14b 35 41 45 44 35 20 22 14 41 29 36 22
Bean 14c 49 50 62 39 42 19 27 36 8 15 43 46 52 25 29
Newell 36 12 33
16
Fall 47 48 25 44 40
15 (2000 (2000)
Boulder 34 48 37 37 24 29 18 21 30 33 27 31
17a
Boulder 36 43 33 35 14 24 22 17 29 34 33 34
17b
Boulder 31 18 13
17¢
Bear 1& 48 42 54 33 48 28 22 35 28 34 47 30 41 36 43
Brancifo 60 58 31 24 55 41
rte 21lal
Brancifo 68 62 46 41 30 28 59 36 33
rte 21a-2
Brancifo 41 28 32
rte 21b

* Werefrom sampling sites and not reaches.
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Table 9. Reachwide 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 2008
1 0.187 0.244 0.084 - - 0.270 | 0.257 | 0.200
2 - 0.503 0.260 - - 0.228 | 0.28
3 0.250 0.216 0.257 - -

4 0.125 0.078 0.109 - - 0.183 | 0.354 | 0.141
5 0.032 0.001 0.222 - -

6 0.099 0.093 0.042 0.027 0.152 0.101 | 0.072 | 0.082
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 | 0.036
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 | 0.010
12 0.086 0.022 0.036 - 0.044

*Habitat Typing Method = linear feet of escape cover divided by habitat typed channel length as riffle
habitat.
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Table 10. Reachwide 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 2008
1 0.273 0.130 | 0.064 - - 0.131 | 0.120 | 0.151
2 0.228 0.136 | 0.100 - - 0.282 | 0.226
3 0.186 0.113 | 0.144 - -

4 0.234 0.159 | 0.091 - - 0.125 | 0.204 | 0.221
5 0.071 0.249 | 0.261 - -

6 0.145 0.107 | 0.044 | 0.068 | 0.098 | 0.101 | 0.049 | 0.044
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 | 0.087
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 | 0.014
12 0.031 0.069 | 0.126 - 0.048

*Habitat Typing Method Zinear feet of escape cover dividedlmbitat typed channdength 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, BasedwoHabitat Typed Segments.

Reach 2003 2005 2006 2007 2008
1 - - 0.271 0.186 0.205
2 - - 0.076 0.058
Z - -

4 - - 0.203 0.275 0.290
5 - -

6 0.077 0.077 0.044 0.083 0.088
7 0.134 0.105

8 0.026 0.027 0.039 0.057 0.030
9 0.037 0.070

10 0.054 0.051

11 0.054 (2000) 0.059 0.031 0.034 0.035
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 2008

Zayante 13a| 0.320 0.069 | 0.056 | 0.169 | 0.081 | 0.074 | 0.071 0.086

Zayante 13b | 0.150 0.093 | 0.072 | 0.130 | 0.087

Zayante 13c| 0.114 0.110 | 0.095 | 0.110 | 0.109 0.102 0.099

Zayante 13d | 0.145 0.191 | 0.132 | 0.237 | 0.269 | 0.126 0.117 0.118

Lompico 13e 0.089 0.082 0.095

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 0.171

Bean 14c 0.259 0.093 | 0.100 | 0.142 | 0.141 | 0.131 0.142 0.131

Fall 15 0.380 0.330 0.375
Newell 16 0.285 0.325 0.120
Boulder 17a | 0.131 0.051 | 0.061 - 0.108 | 0.064 0.076 0.058
Boulder 17b | 0.129 0.141 | 0.164 - 0.232 | 0.100 0.140 0.155
Boulder 17c | 0.250 0.072 | 0.057 - 0.143
Bear 18a 0.069 - 0.103 | 0.119 | 0.114 | 0.074 0.088 0.087
Branciforte 0.140 0.136
2lal
Branciforte 0.121 0.134 0.151
21a?2
Branciforte 0.147 0.083 | 0.102 - 0.189
21b
*Habitat Typing Method = linedeet 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/STERRUN HABITAT in
TRIBUTARY Reaches of the SAN LORENZO.

Reach 1998 1999 | 2000 | 2003 | 2005 | 2006 | 2007 | 2008

Zayante 13a| 0.127 | 0.059 | 0.059 | 0.065 | 0.031 | 0.038 | 0.027 | 0.009

Zayante 13b | 0.060 | 0.127 | 0.087 | 0.152 | 0.103

Zayante 13c| 0.116 | 0.095| 0.070 | 0.016 | 0.070 0.051 | 0.074

Zayante 13d | 0.050 | 0.098 | 0.143 | 0.223 | 0.297 | 0.071| 0.101 | 0.130

Lompico 13e 0.001 | 0.042 | 0.020

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 | 0.141
Bean 14c - 0.018 | 0.023 | 0.015| 0.012 | 0.009 0.0 0.0
Newell 16 0.072 0.129 0.020
Fall 15 0.110
Boulder 17a | 0.188 | 0.093 | 0.170 - 0.135| 0.169| 0.138 | 0.113
Boulder 17b | 0.116 | 0.156 | 0.137 - 0.194 | 0.102 | 0.114 | 0.105
Boulder 17c | 0.019 | 0.122 | 0.107 - 0.114
Bear 18a 0.073 - 0.177 | 0.063 | 0.088 | 0.063 | 0.027 | 0.030
Branciforte 0.087 | 0.040
2lal
Branciforte 0.028 | 0.045 | 0.037
2la?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. Aveaged Mean and Maximum WATER DEPTH (ft) of Habitat in SQOUEL CREEK
Reaches Since 2003 with Pool Depths Since 2000.

Reac | Pool | Poo| Poo | Po | Poo| Poo | Riff | Riff | Riff | Riff | Riffl Run/ | Run/ | Run/ Run/ Run/
h 200 I | ol I | le le le le e Step | Step | Step | Step Step
0 | 200] 200| 20| 200| 200 | 200 | 200 | 200 | 200 | 2008 | Run | Run | Run | Run | Run
3 5 06| 7 8 3 5 6 7 2003 | 2005 | 2006 | 2007 | 2008
1 1.3/ | 1.4/ | 1.1/ 1.2/ 1.2/ -/ -/ 03/| 02/ | /0.7 | -/0.8 0.4/ 0.3/
25| 27| 28 2711 28 0.5 0.7 0.4 | 0.4* 0.5 0.5
2 1.0/ | 1.0/ | 1.0/ -/ -/ -/0.7 | -/1.1
19| 16| 1.7 0.5 0.6
3 1.3/ 1.3 | 1.3/ | 14| 1.4/) 1.2/ -/ -/ 0.5/ ] 0.3/ ] 0.2/ -/1.0| 0.7/ 0.4/ 0.3/
2.4 5/ 2.3 / 23] 2.3 0.5 0.7 0.8 0.5 04 1.0 0.6 0.6
25 25 * * * * * * * *
*
4 1.3/ | 1.2/ | 1.1/ -/ -/ -/0.7 | -/0.9
23| 26| 26 0.6 0.8
5 1.3/ | 1.2 | 1.2/ -/ -/ -/0.8 | -/0.9
22 | 22| 23 0.5 0.7
6 1.3/ | 14 | 1.25 -/ -/ -/0.8 | -/0.9
2.4 5/ /122 0.6 0.7
2.5
7 1.4/ | 1.6/| 1.2/ | 1.3 | 1.2/| 1.2/ -/ -/ 05/]103/| 03] -/09]|-09]| 0.8 0.3/ 0.4/
2.4 29| 2.2 / 211 2.2 0.7 0.8 0.8 0.6 0.5 1.2 0.6 0.7
23 * * * * * * * *
*
8 15/ | 1.6/ | 1.4/ 1.5/ 1.4/ -/ -/ 0.4/ 02/ ]| /09| -/0.9 0.5/ 0.4/
2.7 29 | 2.7 291 25 0.6 0.8 0.6 04 0.9 0.7
* * * * * *
9 1.4/ 1.3/ | 15| 1.3/]| 1.2/ -/ 0.4/ ] 0.2/ | 0.2/ -/0.9| 0.6/ 0.4 0.4/
2.3 2.1 / 221 23 0.6 0.6 04 0.4 1.0 0.6 0.6
2.5
10 1.5/
2.4
11 1.9/
3.3
12a 1.1/ 1.1/ | 1.3 ] 0.8/] 0.6/ -/ 0.45] 0.1/ | 0.02 /11| 0.7/ 0.3/ 0.2/
1.6 1.7 / 141 1.1 0.6 ]/08] 02 ] /01 (S. 1.2 0.7 0.5
2.0 run)
5
12b 1.3/ 1.1/ -/ -/ 1.0
2.0 1.6 0.5 (S.
Run)
13 1.3/ 1.1/ 1.1/ 0.3/ | 0.3/ 0.5/ 0.4/
2.7 2.2 2.3 0.5 0.5 0.8 0.7
* * * * * *
14a 1.3/ 1.0/ | 1.4 -/ 0.5/ -/0.7| 0.6/
2.4 1.8 / 0.5 0.8 1.0
2.4
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14b 1.5/ 16| 14/| 13/ 0.4/ 1 0.2/ | 0.2/ 0.7/ 0.5/ 0.4/

2.6 / 24| 24 06 ] 04 ] 04 10 0.8 0.7
200 2.9

l4c 1.4/
2.4
200

*Partial, ¥zmile segments habitat typed in 20@608. Previously, the entire reach was habitat typed.
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Table 15. Average PERCENT FINE SEDIMENT in Habitattyped Reaches in SOQUEL CREEK
Since 2003 withPool Sediment Since 2000.

Rea | Poo | Po| Po | Poo| Poo| Po | Riffl | Riffl Riff Riff Riff Run/ Run/ Run/ Run/ Run/
ch | ol | ol | | ol e e le le le Step Step Step Step Step
2001 20| 20 | 200 | 200 | 20 | 200 | 2005| 200 200 200 Run Run Run Run Run
0 03 | 05 6 7 08 3 6 7 8 2003 2005 2006 2007 2008
1 81 | 73| 84 59 164] 21 25 18 13 45 36 29 16
2 71| 69| 80 20 24 47 34
3 77 | 70| 75| 62 | 55 | 57| 25 17 14 17 15* 34 43 29 29 20*
* * * * * * *
4 69 | 72| 61 21 29
5 72 | 66 | 69 21 27
6 68 | 59 | 63 14 26
7 80 | 66| 69| 69 | 52 | 59 17 | 21+ 20 23* 35 33 25* 25*
* * * * *
8 70 | 59 | 64 46 | 56 16 14 15* 24 25 64*
* * * *
9 65 56| 62 | 47 | 49| 13 17 12 13 10 25 30 24 26
10 63
11 56
12a | 48 33 40 | 29 | 34 9 12 6 10 15 21 20 21
(S.run)| (S.ru | (Srun) | (S.run
n) )
12b | 49 36 5 18
13 73 64 | 75 26 18* 29 26*
* * * *
l4a | 71 55| 66 15 14 31 28
(run) | (run)
14b 51 | 40 | 55 15 9 10 35 26 20
(run) | (run) (run)
14c

*Partial, ¥2mile segments habitat tgd in 20062007. Previously, 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.

Rea | Po| Po| Po | Po | Poo | Poo | Riff | Riff | Riff Ri | Riff Run/ Run/ Run/ Run/ Run/

ch ol ol ol ol | | le le le ffl le Step Step Step Step Step
20| 20 ] 20 | 20 | 200 | 200 | 200 | 200 | 200 e 200 | Run Run Run Run Run
00 | 03| o5 | 06 7 8 3 5 6 20 8 2003 | 2005 | 2006 2007 2008
07
1 47 | 55| 57 48 | 35 ] 33| 25 221 18 55 35 29 29
2 55| 60 | 56 39| 34 69 46

3 | 575958 |55 40| 39 30| 27| 27 17| 22 46 42 46* 28 33*

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| 44] 33| 30] 25]|25] 23 43 43 3% 35 39*

8 | 53| 49| 60 44 | 43| 38 | 29 25| 17 46 45 35 48*
9 | 56 59 | 54| 47 | 44 34| 26 | 18] 22 45 50 37 47*
10 | 51
11 | 54
12a| 55 53| 53] 55| 54 29 | 30 | 41] 45 37 38 47 39
(S.oru | (S.ru
n) n)
12b| 51 59 30 47
13 | 55 50+ | 42* 26| 23 39~ 29*
* *
1l4a] 50 58 | 57 47 | 18 59(ru | 34(ru
n) n)
14b 55 57| 47 | 44 | 33 32 | 17| 19 | 47(ru 46(ru 25 27
20 200 n) n)
02 2 2002
l4c 61 30 45
20 200 2002
02 2

*Partial, ¥2mile segments habitat typed in 20@607. Previously, the entire reach wabitat typed.

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, @alifornia 95007



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 Pool
2000 2003 2005 2006 2007 | 2008
1 0.091 0.103 0.107 0.147 | 0.134
2 0.086 0.055 0.106
3 0.085 0.092 0.141 0.178 0.177 | 0.131
* *%* *%*
*%*
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 | 0.170
*%* *%* *%*
8 0.047 0.036 0.060 0.070 | 0.071
*%* *%*
9 0.146 0.101 0.086 0.117 | 0.14
10 0.100
11 0.068
12a 0.113 0.222 0.175 0.121 | 0.097
12b 0.129 0.158
13 0.077 0.081 | 0.069
*% *%*
14a 0.064 0.048
14b 0.051 0.058 0.076 | 0.080
(2002)
14c 0.068
(2002)

* Habitat Typing Method = linear feet of epeacover divided by reach length as pool habitat.
** Partial, ¥emile segments habitat typed in 20@607. Previously, the entire reach was habitat typed.
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Table 18. Average POOL HABITAT CONDITIONS and Escape Cover Indices for Reaches in
APTOS, VALENCIA, CO RRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks in

2006 2008 (and at Sampling Sites only in Aptos/ Valencia in 1981 and in Corralitos/ Browns in 1981
and 1994).

Reach #/ Mean Depth/ Escape Cover* Embeddedness Percent Fines
Sampling Maximum Depth
Site #
20 20 20 20 20 20 19 19 20 20 20 19 19 20 20 20
Aptos #2/#3 - in 06 07 08 06 07 08 81 94 06 07 08 81 94 06 07 | 08
County Park
1.4/ 1.1/ 1.1 0.1 0.1 0.1 35 82 49 47 75 85 76 60
3.0 2.3 / 23 33 72
2.1
Aptos #3/#4 - 1.3/ 1.2/ 11 0.0 0.1 0.1 35 80 59 57 65 78 62 63
Above Steel 2.4 2.2 / 59 02 32
Bridge Xing 2.2
(Nis ene Marks)
Valencia #2/#2 - 0.7/ 0.8/ 0.6 0.1 0.1 0.1 35 88 70 45 85 93 98 | 88
Below Valencia 1.2 14 / 15 48 31
Road Xing 1.3
Valencia #3/#3 - 1.0/ 0.9/ 0.7 0.1 0.1 0.2 55 82 56 55 70 83 78 79
Above Valencia 1.7 1.6 / 19 54 10
Road Xing 14
Corralitos 1.25 1.3 0.1 0.1 65 40 35 44 45 40 37 50
#1/# 0- Below /1.9 / 06 52
Dam 5 2.0
Corralitos 1.5/ 1.3/ 11 0.1 0.1 0.1 60 45 52 41 46 45 35 a7 38 50
#3/#3 - Above 2.6 2.3 / 38 91 72
Colinas Drive 2.0
Corralitos 1.3/ 1.1/ 1.0 0.0 0.0 0.0 54 50 54 42 45 35 20 45 35 48
#6/#8 - Below 2.2 1.9 / 61 84 20
Eureka Gulch 1.8
Corralitos 1.2/ 1.0/ 0.9 0.1 0.1 0.1 56 60 47 37 40 35 15 33 30 29
#7/#9 - Above 1.8 1.6 / 60 85 71
Eureka G ulch 15
Shingle Mill 1.15 0.8/ 0.8 0.1 0.1 0.2 42 45 71 58 58 23 8 49 33 26
#1/#1 - Below2 ™ / 1.3 / 80 | 98 14
Road Xing 1.8 1.3
Shingle Mill 1.15 0.9/ 0.8 0.1 0.1 0.2 60 71 62 62 55 38 34
#3/#3 - Above 3 ™ / 14 / 90 96 23
Road Xing 1.8 1.3
Browns Valley 1.4/ 1.1/ 1.2 0.0 0.1 0.1 58 37 71 60 56 38 47 61 40 35
#1/#2 - Below 2.4 1.8 / 51 27 56
Dam 1.9
Browns Valley 1.45 1.0/ 1.0 0.1 0.1 0.1 73 a7 69 59 56 47 37 53 36 32
#2/#2 - Above / 1.7 / 20 61 55
Dam 2.35 1.6

* Habitat typing method = total feet of linear pool cover divided by total habitat typed channel length as
pool habitat.
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Table 19. Average RIFFLE HABITAT CONDITIONS for Reaches in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks in 2006 - 2008 (and at Sampling

Sites only in Aptos/Valencia in 1981 and Corralitos/ Browns in 1981 and 1994).

Reach #/
Sampling
Site #

Mean Depth/

Maximum Depth

Escape Cover*

Embeddedness

Percent Fines

Aptos
#21#3 -
in
County
Park

20
06

0.4/
0.7

20
07

0.3/
0.6

20
08

0.2/
0.4

20
06

0.0
07

20
07

0.0
61

20
08

0.0
27

19
81

50

19
94

20
06

48

20
07

21

08

23

19
81

68
riffle
& run

19
94

20
06

26

20
07

14

20
08

11

Aptos
#3144 -
Above
Steel
Bridge
Xing
(Nisene
Marks)

of
o

e

0.4
0.7

0.075

40

47

34

32

30
riffle
& run

25

16

16

Valencia
#2/#2 -
Below
Valencia
Road
Xi ng

o
N

R

0.2
0.4

0.010

15

54

29

36

48
riffle
& run

50

36

a7

Valencia
#3/#3 -
Above
Valencia
Road
Xing

of
o®

NS

0.15
/
0.3

0.052

30

56

15

18

30
riffle
& run

33

17

11

Corra -
litos
#1/# O-
Below
Dam

n®

0.5
0.7

0.046

60

30

17

26

20

20

10

17

Corra -
litos
#3M#3 -
Above
Colinas
Drive

ol
©od

o

0.4
0.6

0.066

53

30

26

12

23

35

10

18

17

Corra -
litos

#6/#8 -
Below
Eureka
Gulch

o2
<

oL

0.2
0.5

0.015

50

50

28

22

27

25

14

12

19

Corra -
litos
#7149 -
Above
Eureka
Gulch

ol
o

n®

0.25/

0.0

0.061

60

30

33

23

29

35
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Shi ngle 0.25/ 0. 0.1 0.0 0.0 0.037 45 | 40 19 30 26 10 0 31 3 2
Mill 0.5 0
#1/#1 - 0.3
Below 2 ™
Road

Xing

wk

Shingle 0.1 0.0 0 0 20 25 | 30 | 25 5 4 3

0.
Mill 0.

o

#3#3 - 0.2
Above 3 ™
Road
Xing

Browns 0.3 0 0.0 0.026 60 | 45 | 36 | 36 | 26 20 10 | 15 9 10
Val ley
#1142 - 0.5
Below

Dam

NES
R

o2

Browns 0.2 0 0.0 | 0.007 35 40 | 33 | 35 15 | 13 | 12
Valley
#2142 - 0.4
Above

Dam

R

o
o®

* Habitat typing method = totdéet of linear riffle cover divided by total habitat typed channel
length as riffle habitat.
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Table 20. Average RUN or STEFRUN (More Commonly Used by Fish) HABITAT CONDITIONS

for Reaches in APTOS, VAENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY

Creeks in 2006 2008 (and at Sampling Sites only in Aptos/Valencia in 1981 and Corralitos/ Browns in
1981 and 1994).

Reach #/ Mean Depth/ Escape Cover* Embeddedness PercentFI nes
Sampling Maximum Depth
Site #
20 20 20 20 20 20 19 19 [ 20 | 20 20 19 19 | 20 20 | 20
Aptos 06 07 08 06 07 08 81 94 | 06 | 07 08 81 94 | 06 07 | 08
#2/#3 - in
County 0.7 0.4 0.4 0.0 0.0 0. 40 66 | 32 38 68 53 52 | 47
Park 5/ / / 30 2 06 riffle
1.4 0.8 0.6 3 7 & run
run run run
Aptos
#3/# 4- 0.7 0.5 0.5 0.0 0.0 0. 61 44 a7 30 39 25 28
Above / 5/ / 14 07 13 riffle
Steel 1.0 0.9 0.8 8 & run
Bridge run 5 run
Xing run
(Nisene
Marks)
Valencia 0.3 0.3 0.2 0.0 ] 0.0 0. 77 | - 35 48 90 98 96
#H2/#2 - / / 5/ 18 25 01 riffle
Below 0.6 0.6 0.5 5 & run
Valencia run run 5
Road Xing run
Valencia 0.4 0.4 0.4 0.0 0.0 0. 59 | 29 44 30 48 33 50
#3/#3 - / / / 08 31 07 riffle
Above 0.7 0.6 0.5 8 & run
Valencia run run
Road Xing
Corra - 0.4 0.6 0.0 0. 25 43 25 27
litos 5/ / 35 05
#1/#1 - 0.8 0.8 5
Below Dam bot run
h
Corra - 0.7 0.6 0.5 0.0 0.0 0. 60 |40 | 43 | 16 34 90 60 | 25 19 20
litos 5/ / / 17 52 05
#3#3 - 1.1 0.9 0.8 2
Above run run run
Colinas
Drive
Corra - 0.6 0.4 0.4 0.0 0.0 0. 60 | 50 | 48 | 27 32 49 5 21 16 21
litos / / / 10 46 04
#6/#8 - 0.9 0.9 0.9 4
Below 5 ste ste
Eureka ste p- p-
Gulch p- run run
run
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Corra - 0.8 0.5 04 |00 |00 0. 34 | 40 34 16 18 22
litos / / / 63 55 05

#T1#9 - 1.3 1.0 0.8 1
Above ste ste ste
Eureka p- p- p-
Gulch run run run
Shingle 0.6 0.4 0.4 0.0 0.0 0. 45 30 48 35 41 18 5 19 5 6
Mill / / / 13 34 03
#1#1 - 1.2 0.8 0.8 7
Below2 ™ |ste | ste | ste
Road Xing p- p- p-
run run run
Shingle 0.4 0.3 0.3 0.0 | 0.0 0. 45 | 38 40 18 14 14
Mill / / / 23 60 07
#3/#3 - 0.8 0.6 0.6 9
Above3 ™ | ste | ste
Road Xing p- p-
run run
Browns 0.6 0.4 0.4 0.0 | 0.0 0. 70 | 35 | 58 | 42 41 35 10 | 36 15 18
Valley / / / 15 38 05
#1/#1 - 1.0 0.6 0.6 6
Below Dam 5 run 5
ste run
p.
run
Browns 0.6 0.4 0.4 0.0 | 0.0 0. 58 | 39 37 32 19 14
Valley / / / 15 66 06
#2/#2 - 1.0 0.6 0.6 7
Above Dam 5 5 bot
ste run h
p_

run

* Habitat typing method = total feet of linear run and st@p cover divided by total habitat typed
channel length as run and stem habiat.
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JUVENILE STEELHEAD DENSITY COMPARISONS

R-6. Comparison of 2008 Steelhead Densities in the San Lorenzo Drainage with Those Since
1997

All figures presented within the text may be found in color in the FIGURES section (page
221) after the REFERENCESAND COMMUNICATIONS. ).In the mainstem San Lorenzo
River, total juvenile steelhead densities were generally higher in 2008 than 2007 (5 of 6 sites)
(Figure 1; Table 21). This was due to higher youwaj-the-year (YOY) densities in 200Ban

2007(5 of 6 site} (Figure 2; Table 22. Three of six sites had above average total densities with
81 11 vy e aHighertofal dehsittesawere due to higher yowofighe-year (YOY) densities

in 2008 (5 of 6 sitesand above average YOY densities at three of six @tigsre 2; Table 22).

At half the mainstem sites, yearling densities declsiigghtly from 2007 to 200&Tables 22

and 23). But yearling densities have been consistently low in the mainstem, downstrdaam of
Boulder Creelconfluence from 1998 onwardHigher YOY densities in 2@resulted irhigher
densities of smallSize Class | juveniles (<75 mm SO)gble 24). However, due to a proportion

of the more plentiful YOY reaching Size Class Il (75 mm SL), densities of Size Class Il and I
juvenilesalsoincreased at all 6 mainstesitescompared to 200@igure 3; Table 25. Even so,
densities of these important larger juveniles (soon to smolt) were below average at 2008
sitesdue to slower growth rates of YOY and lower yearling densitiéddle and upper
mainstemSites 6, 8and 11lwere ratedipooroin terms ofSize Class Il and lidensitieswith Site
lratedi Bel ow Aver ageo aanlgi FBd(fabkles4)2 and 4 rated

Site densitietn themainstenbelow the Boulder Creek confluenicave been lowrom 1999
onward(conmpared to thd 997 and 1998 juvenile densitigmat weremuch higherfor spawning
andYQY production(Table 22). 1997 was unusual in that considerable rain occurred prior to 1
March with little afterwards, resulting in very stable spawning conditionsMtech 1 and

baseflows near the average median flow. 1998 was a very wet year with so much baseflow that
steelhead were in high densities at the heads of pools and even further back in pools where water
velocity was still high, unlike other years when tipeynarily rear in runs and riffle§.he one
excepion to low steelhead densities in the mainstem after 1998heasbound in YOY

densities in 2008 in Reach 4 in Henry Cowell Paikb(e 22). Unfortunately, in 2008, a smaller
proportion of YOY reached suit size at that site than if streamflow had been higher in

Mayi S e pt eFiglree26; Agpendix C). YOY recruitment into the mainstem from tributaries
has apparently been minimal from 1999 onwapctept for possibly at Site 4 in 2008

It wasthewinter of 1999when substantial sediment entered the middle mainstamerosion
in upstream tributariethat occurred from th&998 high peailow event(19,400 cfs at Big
Trees) followed by the 199%ater year that had a relatively low peak fl{&y200 cfs at Big
Trees)that apparently could not transport the sedimehbbthe systemDespite the fact that
substrate conditions have improved in riffles and runs in termedated fine sediment and
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embeddedness since then, substrate in ghtiesespawningoccursapparently has npand
spawning habitat in the mainsteamainspoor in quality angbrimarily sandand fine gravel

Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2008 Compared to the
10-Year Average Density. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd year for

Lompico (13e) and 2nd Year for Branciforte (21a-1)).
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Table 21. Density of Juvenile Steelhead for ALL SIZES at MAINSTEM SAN LORENZO RVER
Monitoring Sites in 19972001 and 20032008.

Sgli”tneple 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
Oa 5.4
Ob 4.3 5.2 4.8
1 34.2* 26.9 17.6 34 7.6 12 1.9 7.0 12.5
2a 74.9 21.4 4.6 3.9 13.5 14.8 | 20.6 22.0
2b 24.8 15.4 20.1
3 83.9 73.5 29.0 33.0 36.0 511
4 86.9 37.8 39.6 12.0 33.1 16.6 213 | 71.2 | 398
5 133.8 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 4.5 240 | 214 17.3
7 149.3 21.7 11.8 7.6 15.5 38.9 11.0 35.7
29.4
8 158.6 140.1 48.2 11.2 21.4 32.3 21.6 20.3 13.7 55 33.0 46.0
9 126.8 77.3 12.0 10.9 39.8
27.6 29.6 17.4 17.1
10 69.1 17.9 10.9 18.4 44.6 31.8
19.7 51.9 21.9
11 73.0 10. 9 334 28.7 51 57.2 45.7 323 3.0 213 | 476 32.6
12a 56.8 30.8 211 39.9 49.8 39.7
12b 32.2 25.9 43.5 304 51.9 48.4 98.2 47.2

* Density in number of fish per 100 feet of stream.
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Figure 2. Juvenile Steelhead Site Densities for Young-of-the-Year in the San Lorenzo River in 2008
Compared to the 10-Year Average. (8the year for Mainstem (1), 7th year for Mainstem (2a),
3rd year for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Table 22. Density of Juvenile Steelhead for the YOUNGF-THE-YEAR Age Class at MAINSTEM
SAN LORENZO RIVER Monitoring Sites in 19972001 and 20032008

Sgirpeple 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
Oa 2.2
Ob 3.3 2.3 2.8
1 32.3* 25.6 12.6 1.8 6.8 1.2 1.6 7.0 111
2a 66.3 19.2 3.2 2.7 11.0 13.7 | 19.0 19.3
2b 21.2 12.1 16.7
3 84.3 68.2 24.7 294 29.6 47.2
4 86.2 32.9 34.2 | 105 30.5 139 20.7 | 69.8 | 37.3
5 132.4 38.5 3.5 22.8 49.3
6 42.0 44.4 13.2 3.3 10.6 4.4 8.5 5.9 4.2 23.4 | 20.6 16.4
7 143.5 19.8 5.7 3.6 12.0 9.7 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 55 31.2 43.8
9 119.9 69.7 234 11.0 28.9 17.6 10.0 154 37.0
10 65.8 11.7 6.5 13.4 5.9 45.1 40.5 184 27.2
11 64.2 6.8 27.6 16.4 21.8 49.8 34.5 29.6 15 20.8 | 46.1 29.0
12a 50.9 27.9 54 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
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Table 23. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM SAN
LORENZO RIVER Monitoring Sites in 19972001 and 20022008

Sgli‘tneple 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
Oa 2.2
0b 1.0 29 2.0
1 1.4 29 1.9 0.5 0 0.3 0 11
1.6*
2a 7.9 15 0.9 1.2 15 0.9 0.4 2.0
2b 2.4 2.0 2.2
3 5.2 5.3 3.9 4.4 6.6 51
4 7.6 4.7 2.2 1.2 0.5 24 0.2 0.3 24
5 5.4 1.0 0.8 25
29
6 4.6 2.2 0.8 0.7 0.5 0.3 0.2 0.8 0.3 0.7 0.03 1.0
7 6.0 2.5 6.3 4.8 3.6 0.4 0.3 3.0 3.0
8 54 4.2 4.1 0.3 04 2.0 2.6 2.4 1.6 0 2.0 2.3
9 4.3 8.1 25 1.0 0.6 0.8 19 25 25
10 3.3 6.4 4.6 55 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 15 0.6 1.1 5.1
12a 5.9 3.2 15.7 55 8.6
12.9
12b 6.8 12.6 55 14.3 7.5 9.1 9.3 9.3

*Density in Number of Juveniles per 100 feet of Stream
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Table 24. Density of Juvenile Steelheddr SIZE CLASS | (<75 mm SL) at MAINSTEM SAN
LORENZO RIVER Monitoring Sites in 19972001 and 20032008.

Sgli”tneple 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
Oa 0
Ob 0 0 0
1 3.3* 0.2 2.2 0 0.7 0 0.3 2.1 11
2a 7.9 1.3 0.4 0.2 25 3.7 8.4 35
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 0.5 154 | 58.1 216
5 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 2.2 228 | 19.2 12.6
7 126.7 11.7 29 15 8.6 23.6 35.0 49 26.9
8 138.6 118.7 374 8.0 20.5 27.9 19.9 13.2 7.9 4.8 29.4 38.8
9 102.2 57.5 18.5 6.2 28.4 154 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 | 449 27.2
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
* Density in number ofish per 100 feet of stream.
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Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Ill in the San Lorenzo River in 2008
Compared to the 10-Year Average. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd Year
for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Table 25. Density of Juvenile Steelhead for SIZE CLASS I/ Il (=>75 mm SL) at MAINSTEM SAN
LORENZO RIVER Monitoring Sites in 19972001 and 20032008.

Sgirpeple 1997 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
Oa 5.4
Ob 4.3 5.2 4.8
1 30.9* 26.7 15.4 34 6.9 1.2 1.6 4.9 114
2a 67.0 20.1 4.2 3.7 11.0 111 | 12.2 185
2b 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 8.9 155 16.2 6.0 13.2 18.2
5 114.7 41.0 4.5 15.5 43.9
6 10.3 25.5 29 2.2 2.5 0.6 0.4 2.0 2.3 1.2 2.2 4.7
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 3.6 7.2
9 24.6 19.8 9.1 5.8 1.2 2.0 13 49 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 2.8 7.2
12a 5.9 4.6 15.7 5.5 9.5 8.2
12b 12.7 21.8 6.5 13.0 7.5 9.1 10.6 11.6

* Density in number of fish per 100 feet of stream.
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Figure 25. Averaged Mean Monthly Streamflow for May- September, 1997- 2008 at the Big Trees

Gage on the San Lorenzo River.
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In the mainstem below Boulder Cregkiddle and lowemainstem) gte densities of the important
Size Class Il and Il juveniles were very similar between 2007 and 2008 except at Site 4, where they
had doubled due to a tripling of YOY densities and a portion of them reaching Size (labdel

22 and 25.

In tributaries of the San Lorenzo River, total juvenile steelhead densities were generally higher in

2008 than 2007 (7 of 10 sites) due to higher YOY densities (7 of 10 &itggdds 1 and 2;

Tables 26 and 2Y. Five of ten tributary sites had aboveeav a g e

tot al

densi ti

years of data at most sites). Most tributary sites had lower yearling densities icoR@@&ed to
2007(8 of 10 sites]statistically significantTable 42, and a majority of them had lower Size
Class Il juvenile desities (6 of 10 sitesHgure 3; Tables 28 and 2% Only one of ten sites had

D.W. ALLEY & Associates
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above average densities of these important larger juveniles in 2008 (soon to smolt) due to the low
densities of yearling©f the 11 wetted sites sampled in tributaries, Sizas<€Il (smolt) densities
were generally |l ow, with one rated AVery Poor
one rated AFair, 0 and one r at e dablBs@oanadfl). ( Si t e
Site 13d had the highest density of yegdirand Size Class Il juveniles in the watershed in 2008.

The upper Bean Creek Site 14c was completely dry in 2008. By early September, the only wetted
channel in the Y$egment usually habitat typed had consisted of only two shallow, isolated
puddles thahad been the deepest pools in the segment before dewatering occurred. The
dewatering included stream channel upstream of the segment an unknown distance and
downstream of the segment to near the Ruins Creek confluence.

The reduced 2008 yearling densitfedich were Size Class Il and IiEgpmpared to 2007 at some
tributary sites (Zayante 13c and Lompico 13e) may have resulted from reduced overwinter
survival of yearlings caused by the meadtovebankfull, high peak flow on 25 January 2008
(7,570 cfs at th San Lorenzo River gage at Big Trees with bankfull estimated for 1.3 year
recurrence interval at 2,800 cfs and for 1.5 year recurrence interval at 4,380e3f499%))
(Figure 66). The peak flow in 2007 was only 1,210 cfs at the Big Trees,&Gdlgeving good
overwinter survivabluring a very mild winterKigure 65).

Reduced rearing habitat in tributarias2008was not a good explanation for reduced densities of
larger juveniledbecause that was mostly not the case. Reduced water velocity andgirgsum
reduced insect drift due to reduced baseflow likely slowed growth rates of yearling fish but
probably did not reduce their densiti®ghen starvation becomes a factor, it is typically the YOY
that are most impacte8ix of eleven wettettibutaryreades had similar rearing habitat quality
between 2007 and 2008, one had positive change, and three reaches showed only slightly
negative change. Only Reach 14b in middle Bean Creek showed clearly negativedcieatoge
reduced escape cover in podlsle 12).

At othertributarysites (Beari4b, Boulder 17b and Bear 18&ywer yearling densitie@vhich

were Size Class Il and llip 2008compared t®007andbr belowaveragalensities may also

have resulted from lower YOY densities the previous year 200ipared to 200tr
recruitmentandbr below average YOY in 200At Site 13e in Lompico Creek, the lower YOY
densityin 2008compared to 2007 could not benclusivelyexplained. Adult acces# the fish

ladder and immediately aboweas likely better irR008 than 200Because of higher winter
stormflows in 2008Spawning success should have been better in 2008 than 2007. Rearing
habitat in pools of Lompico Creek was of similar quality in both years, with escape cover similar
and pool depth slightly deepm 2008, on average. The only deterioration that was detected was
slightly more percent fines in all habitats. Some of the deepest pools had been filled in more with
sediment in 2008There was a log jam across #mirechannelwidth, downstream of the

sampling site. The wood wasing up on the old dam abutmdémat constricted the channel

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
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width where the streambanks were near vertildais wood cluster, in concert with the concrete
apron below, may have prevented adult passage from March 1 onwasdtvgitbrmflowsBut it
was not expected to laesignificanffish passagenpediment aenvisionedvinter stormflows

that occurred prior to March 1

Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2008 Compared to the
10-Year Average Density. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd year for
Lompico (13e) and 2nd 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 2008
Compared to the 10-Year Average. (8the year for Mainstem (1), 7th year for Mainstem (2a),
3rd year for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Figure 65. The 2007 Daily Aveage Discharge and Median Daily Flow bRecord for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 66. The 2008 Daily Average Discharge and Median Daily Flow &ecord for the
USGS Gage On the San Lorenzo River at Big Tes.
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Table 26. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY Monitoring
Sites in 19972001 and 20022008.

Sgirpeple 1997 1998 1999 | 2000 | 2001 | 2003 2004 2005 | 2006 | 2007 2008 | Avg.
Zayante 13a 83.0 104.0 46.6 | 54.8 68.3 69.9 53.6 17.0 66.9 84.8 64.9
Zayante 13b 74.9* 50.7 74.9 249 | 38.0 70.0 65.1 53.3 56.5
Zayante 13c 69.0 61.9 25.8 | 40.0 123.6 63.4 78.2 18.0 94.4 112.2 68.6
Zayante 13d 82.2 | 105.0 |57.5 | 841 | 2438 | 1453 99.7 69.8 80.5 131.7 | 109.9
Lompico 13e 26.2 | 108.3 27.8 54.1

Bean 14a 44.2 45.9 17.0 | 38.0 50.9 31.9 54.0 45.4
Bean 14b 73.0 | 115.6 92.1 48.3 | 655 | 146.4 78.5 103.5 | 13.1 8.9 67.6 73.9
Bean 14c 78.2 22.7 875 | 36.8 41.3 99.6 874 66.0 18.2 Dry 59.7
Fall 15 845 | 827 85.0 |55.0 |59.8 84.0 75.2
Newell 16 94.9 76.3 40.5 28.8 | 40.3 26.0 51.1
Boulder 17a 134.2 | 149.2 68.5 320 | 611 60.0 38.6 40.1 30.7 | 62.7 69.9 67.9
Boulder 17b 100.7 74.9 49.5 43.0 | 51.8 98.6 54.2 70.2 57.6 451 97.8 67.6
Boulder 17¢ 42.8 | 33.9 36.0 | 39.4 75.8 81.5 67.4 53.9
Bear 18a 118.5 81.2 76.0 33.6 | 58.8 86.8 87.7 879 | 529 | 473 69.6 72.8
Bear 18b 69.5 116.1 | 67.6 | 63.5 79.2
Kings 19a 10.8 0.5 8.4 7.6 6.8
Kings 19b 52.7 22.9 44.9 375 | 41.6 39.9
Carbonera 13.4 21.0 18.9 9.7 | 19.6 16.5

20a
Carbonera 53.4 51.7 452 | 45.2 48.9
20b
Branciforte 6.6 3.3 5.0
2la-1
Branciforte 70.0 60.2 47.1 65.2 | 45.2 295 49.1 33.0 37.2
2la-2

Branczifféte 67.8 57.6 59.6 | 57.5 204 52.1

* Density in number of fish per 100 feet of stream.
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Table 27. Density of Juvenile Steelhead for YOUN®F-THE-YEAR Fish (and Size Class | Juveniles
in Most Years) at SAN LORENZO TRIBUTARY Monitoring Sites in 1997-2001 and 20032008.

Sgirpeple 1997 1998 | 1999 | 2000 | 2001 | 2003 2004 | 2005 | 2006 | 2007 | 2008 | Avg.
Zayante 13a 80.0 96.4 | 29.0 | 52.9 64.4 68.3 | 50.1 | 146 | 621 | 823 60.1
Zayante 13b 64.9* 43.5 60.6 7.7 31.2 60.4 58.7 48.1 46.9
Zayante 13 ¢ 66.9 | 50.2 9.4 | 309 |112.9 532 | 742 | 171 | 851 |109.4 | 60.9
Zayante 13d 774 | 777 | 419 |67.0 | 2206 | 130.0 885 |68.0 |63.1 |107.0 | 94.1
Lompico 13e 242 | 96.9 214 475

Bean 14a 43.4 42.0 111 | 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 63.0 62.9
Bean 14c 71.8 6.9 | 76.6 18.1 23.0 87.4 81.5 61.1 5.6 Dry 48.5

Fall 15 79.6 74.8 68.1 | 451 | 454 68.2 63.5
Newell 16 77.1 67.6 17.7 199 | 35.6 20.1 43.6

Boulder 17a 119.2 | 1415 | 50.7 | 22.9 | 55.9 45.6 31.3 36.5 | 25.3 | 55.9 64.9 59.1

Boulder 17b 91.8 68.0 36.2 | 33.9 | 38.9 84.1 48.0 62.0 56.1 | 35.1 94.1 58.9
Boulder 17c 37.6 15.3 | 275 | 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 | 41.7 64.5 63.4
Bear 18b 66.6 89.2 | 58.3 | 48.1 65.6
Kings 19a 9.8 0 6.6 6.0 5.6
Kings 19b 48.2 20.8 | 321 | 315 | 285 32.2
Carbonera 9.1 17.2 13.2 5.6 16.5 12.3
20a
Carbonera 50.9 40.3 | 29.7 | 33.4 38.6
20b
Branciforte 2.8 2.7 2.8
2la-1
Branciforte 64.6 54,1 | 35,5 | 47.2 | 34.2 306 | 47.6 27.3 42.7
2la-2
Branciforte 60.1 | 442 | 458 | 494 9.1 41.7
21b

* Density 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 LOENZO
TRIBUTARY Monitoring Sites in 1997-2001 and 20032008.

Sgli”tneple 1997 1998 | 1999 | 2000 | 2001 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | Avg.
Zayante 13a 3.0 7.6 17.7 1.9 3.9 1.6 3.5 3.2 4.9 2.1 5.0
Zayante 13b 10.0* 7.2 14.3 17.2 6.8 9.6 6.4 5.2 13.2
Zayante 13c 2.1 11.7 16.4 9.1 10.7 10.2 4.0 1.0 8.8 2.9 7.7
Zayante 13d 4.7 27.3 15.6 17.1 23.2 15.3 11.2 1.7 174 | 240 15.7
Lompico 13e 19 11.3 6.4 6.5

Bean 14a 0.8 3.9 5.9 2.0 4.5 1.9 3.1 4.6
Bean 14b 12.3 11.3 33.1 7.0 5.3 9.1 8.2 18.8 2.0 8.9 3.7 10.9
Bean 14c 6.4 15.8 10.9 18.7 18.3 12.2 5.9 4.1 54 Dry 10.8
Fall 15 4.9 7.9 16.9 9.9 14.4 15.8 11.6
Newell 16 17.8 8.7 22.8 8.9 4.7 5.4 114
Boulder 17a 15.0 7.7 17.8 9.1 5.2 14.4 7.3 3.6 59 6.8 5.8 9.0
Boulder 17b 8.9 6.9 13.3 9.1 12.9 14.5 6.2 8.2 11 9.8 3.8 8.6
Boulder 17¢ 5.2 18.6 8.5 8.7 | 11.8 11.8 6.1 104
Bear 18a 18.3 7.8 18.1 21.0 8.0 11.8 111 12.7 1.6 5.7 5.1 11.0
Bear 18b 29 26.9 9.3 15.4 13.6
Kings 19a 1.0 0.5 1.8 1.6 1.2
Kings 19b 4.5 2.1 12.8 6.0 13.1 7.7
Carbonera 4.3 3.8 5.7 4.1 3.1 4.2
20a
Carbonera 25 114 155 11.8 10.3
20b
Branciforte 3.9 0.5 2.2
2la-1
Branciforte 5.4 6.1 11.6 18.0 11.0 0 15 5.7 7.4
2la-2
Branciforte 7.6 134 111 8.1 11.3 12.7
21b
* Density in number of fish per 100 feet of stream.
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Figure 3. Juvenile Steelhead Site Densities for Size Classes Il and Ill in the San Lorenzo River in 2008
Compared to the 10-Year Average. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd Year
for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Table 29. Density of Juvenile Steelhead for SIZE CLASS II/lll (=>75 mm SL) Fislat SAN
LORENZO TRIBUTARY Monitoring Sites in 1998 -2001 and 20032008.

Sngle 1998 1999 2000 2001 2003 2004 2005 2006 | 2007 | 2008 | Avg.
ite
Zayante 13a 12.3* 135 17.7 19 3.9 1.6 31.4 11.7 4.9 6.3 10.4
Zayante 13b 14.9 19.9 17.2 7.1 9.6 6.4 17.3 13.2
Zayante 13c 14.7 16.8 16.4 9.5 10.7 10.2 15.0 12.6 8.8 4.4 11.9
Zayante 13d 10.7 27.3 15.6 17.1 23.2 53 15.7 17.3 17.4 225 18.2
Lompico 13e 5.7 11.3 6.4 7.8
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 4.7 139
Bean 14c 6.4 15.8 10.9 18.4 18.3 12.2 12.4 171 54 Dry 13.0
Fall 15 13.3 16.9 9.9 13.0 15.8 13.8
Newell 16 14.9 22.8 8.9 4.7 16.2 135
Boulder 17a 21.9 17.8 9.1 5.2 16.9 7.3 9.0 18.2 6.8 7.2 12.0
Boulder 17b 11.5 13.3 9.1 12.9 14.5 6.2 8.2 13.7 9.8 3.8 10.3
Boulder 17¢ 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 11.8 111 13.7 13.6 5.7 5.1 121
Bear 18b 6.2 26.9 9.3 13.2 13.9
Kings 19a 6.2 0.5 1.8 1.6 25
Kings 19b 6.2 12.8 6.0 10.0 8.8
Carbonera 115 5.7 4.1 3.1 6.1
20a
Carbonera 11.4 11.4 15.5 11.8 125
20b
Branciforte 3.9 0.5 2.2
2la-1
Branciforte 8.5 11.6 18.0 10.8 10.8 15 5.7 6.0
2la-2
Br anciforte 14.8 13.4 111 8.1 16.0 12.7
21b
* Density in number of fish per 100 feet of stream.
D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
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R-7. Comparison of 2008 Steelhead Densities in Soquel Creek with Those Since 1997

In Soquel Creek in 2008, total juvenile stezlt densities were generally higher thB007 (6

of 7 sites) Figure 4; Table 30. Total densities were above average at four of seven sites in

208, with 8112 years of data. Tkkompared®d20due t o
(the samé of 7 sitesand above average at 6 of 7 siegure 5; Table 31). Yearling densities

were generally lower in 200&®mpared to 200{® of 7 sites)belov average at 4 of 6 sites and

typically low throughout the watershéflable 32. Densities of small Size Class | juveniles were
generally higher in 2008 of 7 sitesdue to the high densities of YOY and slow growth rates

(Table 33. Densities of Size Cé Il and Il juveniles were generally less in 2088n 20015

of 7 sites) due to slower YOY growth rates in tippertwo mainstensites Appendix C and

Alley 2008 that allowed a smaller proportion of YOY to reach Size Class Il their first growing
seasnand fewer yearlings throughout most of the waterskaglife 6; Table 34). Densities of

these important larger juveniles that would soon smolt were above average at only two of seven
sites in 2008. Of the 7 sampling sites rated according to Size C#askll (smolt) densities, one

was rated AVery Poor, o0 three rated APoor, o tw
(Site 16 in the East Branch in the SDSFal§les 40 and41).

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
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Figure 4. Total Juvenile Steelhead Site Densities in Soquel Creek in 2008 Compared to the
12-Year Average. (8th year West Branch (#19).
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California Roachin Mainstem San Lorenzo River at Henry Cowell Site 4 15 September 2008

Immature Pacific Lamprey in Mainstem San Lorenzo Riverat Henry Cowell Site 4 15 September 2008
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Table 30. TOTAL Juvenile Steelhead SITE DENSITIES (fishA00 ft) at Monitoring Sites in

SOQUEL CREEK in 1997 2008.

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

Sample

Sitep 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Avg
1- Near
GrangeHall 2.9 5.6 3.0 2.4 3.5 7.4 25 1.7 9.5 - 15.8 8.7 5.8
2- Ad).
USGSJGage 4.5 9.4 1.2 5.9 7.7 - 4.1 35 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-  Ad].
FIowerJFId 49.6 20.7 6.8 55 23.0 33.3 7.7 20.1 9.2 3.2 235 63.0 22.1
5- Ad].
Beacgl Shk 50.3 20.6 8.1 9.2 28.0 - - - - - - - 23.2
6- End of
Cherryvale 24.7 9.4 2.6 5.3 5.7 47.69 15.9 13.1 16.1 - - - 15.6
7- Ad].
OrcharJd 96.6 14.0 5.6 2.0 27.5 - - - - - - - 29.1
8- Below
Rivervale 21.0 10.7 4.1 4.9 12.4 59.2 - - - - - - 18.7
9- Ad).
Mt. Scrjmol 61.6 18.4 5.1 7.9 20.7 94.8 26.2 45.8 26.8 - - - 28.2
10- Above
Allred 54.2 11.9 9.1 9.2 15.5 70.7 19.9 37.2 26.2 12.1 54.3 105.8 355
11- Below
Purling Br 81.9 13.1 10.5 13.1 31.6 - - - - - - - 30.0
12- Near
Soquel Ck 83.5 19.5 17.4 12.0 34.4 65.5 20.1 48.5 21.3 - 50.7 61.8 395
Bridge
13a- Below
Mill Pond 79.4 57.6 21.5 22.8 26.2 142.0 33.3 110.5 46.9 3.2 35.0 57.9 53.0
13b- Below
Hinckley - - 17.0 24.4 47.3 110.6 - - - - - - 49.8
14- Above
Hinckley 49.6 47.7 23.6 18.5 37.7 107.6 86.0 78.0 39.5 - - - 54.2
15- Below
Amaya Ck 137.9 79.9 55.4 39.0 38.3 91.6 - - - - - - 73.7
16- Above
Amaya Ck* 153.2 179.7 283.5 122.6 85.7 121.9 134.6 98.7 127.3 69.4 57.0 76.0 125.8
17- Above
Fern Glch* 138.3 104.2 170.9 93.8 96.3 129.5 102.4 117.2 157.3 - - - 123.4
18- Above
Ashbury G* 44.1 24.5 53.0 - - - - - - - - - 40.5
19- Below
Hester Ck 62.3 21.7 32.1 27.6 37.8 - - - - 8.3 26.5 70.7 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
GS Falls | - - - - - 119.0 112.9 99.4 102.0 44 2% 68.3** - 91.0
22- Abv GS
Falls Il - - - - - 65.5 27.5 58.1 55 8.6 - - 33.1

* Raw data obtained from the Soquel Dersination State Forest, 199099.
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
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Figure 5. Juvenile Steelhead Site Densities for Young-of-the-Year in Soquel Creek in 2008
Compared to the 12-Year Average (8th Year West Branch (#19)).
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Table 31. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNGF-THE-YEAR AGE
CLASS at Monitoring Sites in SOQUH. CREEK in 19971 2008.

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

Sample
Sitep 1997 1998 1999 2000 | 2001 | 2002 2003 2004 2005 2006 2007 2008 Avg
1- Near
GrangeHall 6.1 4.3 1.0 0.9 2.8 6.7 1.7 1.2 8.6 - 14.6 8.0 51
2- Ad).
USGS Cgage 4.1 8.3 0.4 5.3 6.3 - 4.9 35 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- Ad).
Flower F{d 45.7 18.2 6.2 35 19.9 28.8 7.1 19.4 8.7 2.4 22.2 61.4 20.3
5- Adj.
Beach lShk 54.0 19.2 5.8 7.6 27.2 - - - - - - - 22.8
6- End of
Cherryvale 211 8.3 2.4 4.4 5.1 46.4 15.8 12.8 12.9 - - - 14.4
/- Ad).
Orcharld 94.0 13.6 5.2 1.6 26.4 - - - - - - - 28.2
8- Below
Rivervale 18.9 9.9 3.9 1.7 11.4 57.2 - - - - - - 17.2
9- Ad.
Mt. School 53.4 16.0 4.5 4.9 18.8 92.5 22.7 43.6 22.2 - - - 31.0
10- Above
Allred 52.2 10.8 7.8 7.9 12.9 68.8 17.2 36.3 22.3 11.8 51.9 105.3 315
11- Below
Purling Br 78.3 12.4 9.5 10.2 31.7 - - - - - - - 284
12- Near
Soquel Ck 79.8 18.7 14.4 11.2 331 65.1 19.7 48.6 9.3 - 49.2 61. 5 37.3
Bridge
13a- Below
Mill Pond 75.3 57.4 20.9 24.5 24.0 73.4 30.9 109.9 41.7 2.5 34.6 55.0 45.9
13b- Below
Hinckley - - 16.2 22.0 45.9 | 109.5 - - - - - - 48.4
14- Above
Hinckley 46.9 46.6 24.7 14.6 37.2 | 104.6 83.7 76.8 36.7 - - - 52.4
15- Below
Amaya Ck 139.0 76.9 49.6 35.8 354 87.1 - - - - - - 70.6
16- Above
Amaya Ck* 1486 | 1719 | 2716 | 1238 | 776 | 1139 | 131.1 96.4 122.4 65.8 37.1 67.3 118.9
17- Above
Fern Glch* 1319 | 101.3 | 1594 84.7 8.1 112.4 4.4 10.1 147.9 - - - 113.4
18- Above
Ashbury G* 29.4 24.8 33.3 - - - - - - - - - 29.2
19- Below
Hester Ck 60.6 5.7 30.8 27.0 36.6 - - - - 8.3 24.9 70.4 33.0
20- Above
Hester Ck - 30.6 36.3 34.3 26.2 49.2 453 84.9 49.4 215 - - 41.9
21- Above
GS Falls | - - - - - 107.2 | 104.0 93.7 98.7 42.7** 63.2** - 84.9
22- Abv GS
Falls Il - - - - - 56.2 247 53.2 1.0 6.1 - - 28.2

* Raw data obtained from the Soquel Demonstration State Forest, 10997
** Raw data obtained from NOAA Fisheries in 2006 and 2007.
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Table 32. SITE DENSITIES(fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDER AGE

CLASS at Monitoring Sites in SOQUEL CREEK in 1997 2008.
(Resident rainbow trout likely present at Sites 18 and 22).

Sample
Sitep 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 | 2008 | Avg.
1- Near
GrangeHall 1.2 1.5 1.0 1.9 0.7 0.6 0.9 0.5 1.0 - 1.0 0.7 1.0
2- Ad].
USGS Gjage 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- Ad).
Fl ower Fld 2.2 1.5 0.9 2.0 0.7 2.6 0.6 0.7 0.6 0.7 2.2 1.6 1.3
5- Ad).
Beach éhk 2.8 1.4 2.0 1.6 0.5 - - - - - - - 1.7
6- End of
Cherryvale 3.2 1.7 0.7 1.0 0.5 1.3 0 0.3 3.1 - - - 1.3
7-  Ad.
Orchard 2.2 0.5 0.4 0.4 1.1 - - - - - - - 0.9
8- Below
Rivervale 1.0 0.9 0.7 3.1 1.4 1.6 - - - - - - 1.5
9- Ad.
Mt. School 34 1.7 1.3 4.7 1.7 2.6 3.6 2.3 4.5 - - - 2.9
10- Above
Allred 1.3 1.1 1.3 1.1 0.9 1.8 3.0 0.2 2.9 0.4 4.3 0.4 1.3
11- Below
Purling Br 2.7 0.6 2.2 4.1 0.3 - - - - - - - 2.0
12- Near
Soquel Ck 3.6 0.5 2.0 1.1 0.9 0.3 0.5 0 1.9 - 1.5 0.3 1.1
Bridge
13a- Below
Mill Pond 7.1 0 1.1 2.9 2.1 2.6 2.1 0.6 5.3 0.7 0.7 2.9 2.3
13b- Below
Hinckley - - 1.1 4.7 1.4 2.0 - - - - - - 2.3
14- Above
Hinckley 2.6 1.0 1.6 4.8 1.9 2.9 1.4 0.6 2.8 - - - 2.2
15- Below
Amaya Ck 0 2.5 6.7 4.0 2.9 4.3 - - - - - - 3.4
16- Above
Amaya Ck* 3.6 5.4 11.6 2.8 8.1 8.0 3.5 2.3 4.4 3.5 20.0 11.0 7.0
17- Above
Fern Gech* 5.7 3.1 11.5 6.9 18.2 17.0 7.8 7.1 9.6 - - - 9.7
18- Above
Ashbury G* 13.8 9.6 19.8 - - - - - - - - - 14.4
19- Below
Hester Ck 1.2 0.4 1.6 1.2 1.2 - - - - 0.3 1.6 0.4 1.0
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** 5.1* - 5.7
22- Abv GS
Falls Il - - - - - 9.3 2.8 4.9 4.5 2.5 - - 4.8

* Raw data obtained from the Soquel Demonstration State Forest, 10887
** Raw Data obtained from NOAA Fisheries in 2006 and 2007.
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Table 33. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS | at Monitoring Sites
in SOQUEL CREEK in 1997i 2008.

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

Sample

Sitep 1997 1998 1999 2000 2001 | 2002 2003 2004 2005 2006 2007 2008 | Avg.
1- Near
GrangeHall 1.7 0.2 0 0 0.5 35 0.3 0.5 0 - 9.2 4.9 1.9
2- Ad.
USGSJGage 0.9 0.2 0 0 2.2 35 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- Ad).
Flower Fld 20.1 1.5 0 0.5 7.6 20.0 4.4 13.8 0 0.4 17.2 58.1 11.9
5- Ad].
Beacrl1 Shk 38.2 0 0.3 1.1 21.6 - - - - - - - 12.2
6- End of
Cherryvale 14.3 0 0 0 2.8 42.9 13.7 12.5 0.4 - - - 9.6
7- Ad].
Orchard 71.6 1.0 1.6 0.4 215 - - - - - - - 19.2
8- Below
Rivervale 11.7 0.2 1.0 0.2 6.3 49.6 - - - - - - 115
9- Ad].
Mt. School 36.7 1.1 0.4 0.5 6.6 79.7 12.7 27.1 2.1 - - - 18.5
10- Above
Allred 43.2 0 3.3 0 9.4 60.8 13.8 34.7 35 5.8 43.0 102.7 26.6
11- Below
Purling Br 60.5 0.9 4.1 2.8 29.1 - - - - - - - 19. 5
12- Near
Soquel Ck 68.1 3.8 9.2 5.9 28.9 60.1 16.3 44.0 4.5 - 45.9 60.4 31.6
Bridge
13a- Below
Mill Pond 60.2 30.4 13.0 16.4 23.1 138.3 29.8 109.9 20.8 0 31.8 53.9 44.0
13b- Below
Hinckley - - 3.2 15.8 43.9 105.1 - - - - - - 42.0
14- Above
Hinckley 27.4 26.9 11.8 35 24.3 101.7 78.9 76.1 17.8 - - - 40.9
15- Below
Amaya Ck 130.4 64.1 38.2 30.5 354 84.9 - - - - - - 63.9
16- Above
Amaya Ck* 143.3 164.8 267.8 114.7 77.6 113.9 131.1 96.4 118.2 60.3 37.1 66.0 116.0
1/7- Above
Fern Glch* 130.3 90.1 151.7 82.4 78.1 112.4 94.4 110.1 130.9 - - - 108.9
18- Above
Ashbury G* 29.2 20.6 33.2 - - - - - - - - - 27.7
19- Below
Hester Ck 60.1 20.4 23.4 245 36.6 - - - - 3.6 21.7 65.0 31.9
20- Above
Hester Ck - 20.6 33.2 32.4 26.2 49.2 45.3 84.9 47.3 171 - - 39.6
21- Above
GS Falls | - - - - - 107.2 103.1 91.8 90.0 30.1** 61.3** - 80.6
22- Abv GS
Falls 1l - - - - - 56.2 24.7 50.9 0.3 3.9 - - 27.2

* Raw data obtained from the Soquel Demonstration State Forest, 1991999.
** Raw data obtained from NOAA Fisheries in 2006 and 2007.

D.W. ALLEY & Associates
A Brookdal

P.O.Bo x

200

o Bal i

Santa Cruz County Fishery Report 2008

forni

a 95007




Ve

fSR<n

Coho Salmon juveniles East Branch Soquel CreekSite 13 25 Septaber 2008

SacramentoSu ¢ k evenfra M outh in Soquel Creek Site 1 near Nob Hill 22 September 2008
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Adult Sacramento Sucker Soquel Creek Site 1 near Nob Hill 22 September 2008
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Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Il in Soquel Creek in 2008

Compared to the 12-Year Average Density (8th Year West Branch (#19)).
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Table 34. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASS II/1ll at Monitoring

Sites in SOQUEL CREEK in 1997 2008.
(Resident rainbow trout likely present at Sites 18 and 22).

Sample

SiteID 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2008 | Avg
1- Near
GrangeHall 1.2 5.4 3.0 2.4 3.0 3.9 2.3 1.2 9.5 - 6.6 3.8 3.8
2- Ad.
USGSJGage 3.6 9.4 0.8 5.9 55 - 2.4 1.6 4.2 - - - 4.2
3- Above
Bates Ck 11.4 | 50.6 7.6 1.3 4.4 4.4 - - 7.9 - - - 125
4-  Ad).
FIowerJFId 295 | 19.2 6.8 5.0 154 | 13.3 3.3 6.3 9.2 2.8 6.3 4.9 10.3
5- Ad].
Beacil1$hk 18.1 | 20.6 7.8 8.1 6.4 - - - - - - - 12.2
6- End of
Cherryvale 10.4 9.4 2.6 5.3 2.9 4.7 2.2 0.6 15.7 - - - 6.0
7- Ad].
Orchard 25.0 | 13.0 4.0 1.6 6.0 - - - - - - - 9.9
8- Below
Rivervale 9.3 10.5 3.1 4.7 6.1 9.6 - - - - - - 7.2
9- Ad].
Mt. School 249 | 17.3 4.7 7.4 14.1 15.1 135 18.7 | 24.7 - - - 15.6
10- Above
Allred 11.0 | 119 5.8 9.2 6.1 9.9 6.1 25 22.7 6.3 11.3 3.1 8.9
11- Below
Purling Br 21.4 | 12.2 6.4 10.3 25 - - - - - - - 10.6
12- Near
Soquel Ck 15.4 | 15.7 8.2 6.1 55 5.4 3.8 4.5 16.8 - 4.8 15 8.0
Bridge
13a- Below
Mill Po nd 19.2 | 27.2 8.5 6.4 3.1 3.7 35 0.6 26.1 3.2 3.1 4.0 9.0
13b- Below
Hinckley - - 13.8 8.6 3.4 55 - - - - - - 7.8
14- Above
Hinckley 22,2 | 20.8 11.8 | 15.0 13.4 5.9 7.1 1.9 21.7 - - - 13.3
15- Below
Amaya Ck 7.5 15.8 17.2 8.5 2.9 6.7 - - - - - - 9.8
16- Above
Amaya Ck* 9.9 14.9 15.7 7.9 8.1 8.0 35 2.3 9.1 9.1 20.0 10.0 9.8
1/7- Above
Fern Glch* 8.0 14.1 19.2 11.4 18.2 171 8.0 7.1 26.4 - - - 14.4
18- Above
Ashbury G* 14.9 3.9 19.8 - - - - - - - - - 12.9
19- Below
Hester Ck 2.2 1.3 8.7 3.1 1.2 - - - - 4.7 4.8 5.7 4.0
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 14.1** 7.5%* - 10.5
22- Above
GS Falls - - - - - 9.3 2.8 7.2 5.2 4.7 - - 5.8

* Raw data obtained from the Soquel Demonstration State Forest, 11988,
**Raw data obtained from NOAA Fisheries in 2006 and 2007.
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Figure 79. The D07 Daily Mean and Median Flow at
at Soquel.

the USGS Gage on Soquel Creek
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Figure 80. The 2008 Daily Mean and Median Flow at the USGS Gage on Soquel Creek

at Soquel.
b
a USGS
USGS 11160000 SOQUEL C A SOQUEL CA
- 860,08
c
3
b f'| l
5 (1
% 100.00 ll &
» B}
® Ll
i s
: l]b/ﬁ "‘A\""A’!\, (\{ %.k‘\\
z TG R R
2 | e "
3 ! N N‘—.—ul
o le.e0 fi = =
g = { N w““"\,\
5 , \)W‘"F H lII J\l o -
o ’}kﬁ o s h NN
a i T
> 1.08 | \\'“"N'\ et
;'l - "'\,_.fm
g 0.50
Nov 61 Jan 81 Har 61 Hay 61 Jul 81 Sep 01
2007 2008 2008 2008 2008 2008
—— Hedian daily statistic (56 years) = Period of approved data
—— Daily nean discharge === Period of provisional data

D.W. ALLEY & Associates

PO.Box 200 A Brookdal e B |

Santa Cruz County Fishery Report 2008
ifornia 95007



R-8. Comparison of 2008 Steelhe&knsities in Aptos and Valencia Creeks with Those in 1981,
1994 and 20062008.

In the Aptos Creek watershed, total juvenile steelhead densities in 2008 were higher in the upper
two sites gnein Aptos Creek andnein Valencia Creek) and lower in the twawer sites

compared to 200F{gure 7; Table 35. Total densities were above average at all four sites,

with a limited four years of data. YOY densities were generally higher in 2008 (3 of 4 sites), and
yearling densities were generally lower (3 of#¢s) Figure 8; Tables 36 and 3). Densities of
smaller juveniles (Size Class | < 75 mm SL) were higher in 2008 at 3 of 4 sites due to the higher
YOY densities and slow growth ratéaple 38). Densities of larger juveniles (Size Classes Il

and lll=> 75 mm SL)were generally less in 2008 (3 of 4 sites) due to lower yearling densities
(Figure 9; Table 39. Densities of these important larger juveniles that would smolt soon were
below average at three of four sit€$.thefour sampling sites rated by deneg of Size Class

and llljuveniles(smoltsized, thetwo sites n Apt os Creek were rated
twosi tes in Valenci aTablesel@anddter e rated AFairo

The higher yearling densities in Valencia Creek than Aptos Creekna@ssistent with habitat
quality. Aptos Creek had deeper pools, more streamflow and better substrate conuiod3
The only higher habitat rating for Valencia Creek was the segwidrtescape cover rating for
its upper reach above Valencia Road Beidompared to those in Aptos Creéhlfle 18. The
higher Valencia Creek yearling densities in 2008 were also gnaouaswith the consistently
lower densities of YOY for recruitment into the yearling age class in Valencia Creek in
200671 Jdble 89. (
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Coastrange sculpinin Mainstem San Lorenzo River in the Rincon Reach, Site 2
16 September 2008
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Figure 7. Total Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in 2007, 2008
and 4-Year Average, Including 1981 and 2006.
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Table 35. TOTAL DENSITY of Juvenile Steelhead at Monitoring Sites in APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981, 1994 and 2006- 2008.

Sample 1981 1994 2006 2007 2008 Avg.
Site

Aptos#3 - in 35.2* i 26.2 61.7 454 42.1
County Park

Aptos #4 - 43.0 i 38.6 26.8 89.3 49.4
above steel
Bridge Xing
(Nisene
Marks)

Valencia#2 - 33.1 T 28.3 43.0 38.5 35.7
below
Valencia Road
Crossing

Valencia #3 - 29.8 T 33.4 23.0 55.5 35.4
Above
Valencia Road
Crossing

Corralitos 36.2 69.9 53.1
#0-
Below Dam

Corralitos 39.1 18.6 355 42.1 35.9 34.2
#3- Above
Colinas Drive

Corralitos 81.9 28.6 49.0 52.9 55.9 53.7
#8- Below
Eureka Gulch

Corralitos 86.1 29.9 87.1 38.5 61.7 60.7
#9- Above
Eureka Gulch

Shingle Mill 24.5 30.0 33.9 16.2 18.8 24.7
#1- Below2 ™
Road Crossing

Shingle Mill 32.6 T 229 12.7 24.5 23.2
#3- Above 2 ™
Road Crossing

Browns Valley 54.3 225 101.6 35.4 36.5 50.1
#1- Below Dam

Browns Valley 71.6 185 99.5 79.0 44.8 62.7
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Figure 8. Juvenile Steelhead Site Densities for Young-of-the-Year in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Table 36. Density of Juvenile Steelhead for YOUN®F-THE-YEAR Fish at Monitoring Sites in
APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981,
1994, 20062008.

Sample 1981 1994 2006 2007 2008 Avg.
Site

Aptos #3 - in 24.4* T 23.7 54.0 43.4 36.4
County Park

Aptos #4 - 37.1 i 35.2 9.8 84.6 41.7
above steel
Bridge Xing
(Nisene
Marks)

Valencia #2 - 16.6 T 24.5 26.6 275 23.8
below
Valencia Road
Crossing

Valencia #3 - 16.6 T 20.5 4.7 41.5 20.8
Above
Valencia Road
Crossing

Corralitos # 0 27.0 61.2 44.1
Below Dam

Corralitos 33.9 10.2 24.6 30.6 27.6 25.4
#3- Above
Colinas Drive

Corralitos 59.7 14.3 45.0 44.0 46.6 42.0
#8- Below
Eureka Gulch

Corralitos 55.8 16.7 78.4 31.3 44.6 45.4
#9- Above
Eureka Gulch

Shingle Mill 14.3 5.7 25.1 29 13.2 12.2
#1- Below2 ™
Road Cross ing

Shingle Mill 18.6 T 19.5 6.0 23.9 17.0
#3- Above 2 ™
Road Crossing

Browns Valley 26.9 7.0 96.6 15.3 25.0 34.2
#1- Below Dam

Browns Valley 66.1 12.8 94.7 47.0 32.2 50.6
#2- Above Dam

* Densityin 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 and 20062008.

Sample 1981 1994 2006 2007 2008 Avg.
Site

Aptos #3 - in 10.8* T 3.1 7.6 2.3 6.0
County Park

Aptos #4 - 5.9 i 3.0 17.1 4.9 4.6
above steel
Bridge Xing
(Nisene
Marks)

Valencia#2 - 16.5 T 3.8 16.4 11.0 11.9
below
Valencia Road
Crossing

Valencia #3 - 13.2 T 12.9 11.5 14.0 12.9
Above
Valencia Road
Crossing

Corralitos # 0 9.1 8.7 8.9
Below Dam

Corralitos 5.2 8.4 10.8 115 8.3 8.9
#3- Above
Colinas Dr.

Corralitos 22.2 14.3 4.0 9.0 9.4 11.8
#8- Below
Eureka Gulch

Corralitos 30.3 13.2 9.5 7.2 17.1 15.5
#9- Above
Eureka Gulch

Shingle Mill 10.2 24.3 9.0 13.3 5.6 125
#1- Below2 ™
Road Crossing

Shingle Mill 14.0 i 34 6.7 0.7 6.7
#3- Above 2 ™
Road Crossing

Browns Valley 27.4 155 4.3 19.6 115 15.7
#1- Below Dam

Browns Valley 55 7.7 2.8 32.0 12.6 12.1
#2- Above Dam

* Density 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 Sites in
APTOS, VALENCIA, CORRALIT OS, SHINGLE MILL and BROWNS VALLEY Creeks, 1981,
1994, 20062008.

Sample 1981 1994 2006 2007 2008 Avg.
Site

Aptos #3 - in 24.4* T 7.2 50.8 394 30.5
County Park

Aptos #4 - 37.1 i 28.5 9.0 83.8 39.6
above steel
Bridge Xing

(Nisene
Marks)

Valencia #2 - 16.6 T 245 26.6 275 23.8
below
Valencia Road
Crossing

Valencia #3 - 16.6 T 20.5 5.7 41.5 21.1
Above

Valencia Road
Crossing

Corralitos # 0 27.0 61.2 44.1
Below Dam

Corralitos 33.9 10.2 16.2 30.6 27.6 19.9
#3- Above
Colinas Drive

Corralitos 59.7 14.3 35.8 43.0 46.6 39.9
#8- Below
Eureka Gulch

Corralitos
#9- Above 55.8 16.7 45.5 31.3 44.6 38.8
Eureka Gulch

Shingle Mill 14.3 5.7 17.7 2.9 13.2 10.8
#1- Below2 ™
Road Crossing

Shingle Mi I 32.4 i 19.5 6.0 23.9 20.5
#3- Above 2 ™
Road Crossing

Browns Valley 26.9 7.0 84.6 18.1 25.0 32.4
#1- Below Dam

Browns Valley 66.1 12.8 82.6 48.8 32.2 48.5
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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Figure 9. Juvenile Steelhead Densities for Size Classes Il and Il in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Table 39. Density of Juvenile Steelhead for SIZE CLASS Il/lll Fish (=>75 mm SL) at Monitoring
Sites in APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNS VALLEY Creeks,
1981, 1994 and 2066&008.

Sample 1981 1994 2006 2007 2008 Avg.
Site

Aptos #3 - in 10.8* T 19.0 10.9 6.0 11.7
County Park

Aptos #4 - 5.9 i 10.1 17.8 55 9.9
above steel
Bridge Xing
(Nisene
Marks)

Valencia #2 - 16.5 T 3.8 16.4 11.0 11.9
below
Valencia Road
Xing

Valencia #3 - 13.2 T 12.9 10.5 14.0 12.7
Above
Valencia Road
Xing

Corralitos # 0 9.1 8.7 8.9
Below Dam

Corralitos 5.2 8.4 19.3 115 8.3 105
#3- Above
Colinas Dr.

Corralitos 22.2 14.3 13.2 9.9 9.4 13.8
#8- Below
Eureka Gulch

Corralitos 30.3 13.2 41.6 7.2 17.1 21.9
#9- Above
Eureka Gulch

Shingle Mill 10.2 24.3 16.2 13.3 5.6 13.9
#1- Below2 ™
Road Xing

Shingle Mill 4.0 T 3.4 6.7 0.7 3.7
#3- Above 2 ™
Road Xing and
check dams

Browns Valley 27.4 155 17.0 17.4 115 17.7
#1- Below Dam

Browns Valley 55 5.7 16.9 30.2 12.6 14.2
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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R-9. Comparison of 2008 Steelhead Densities in Corralitos, Browns Valley and Shingle Mill
with those in 1981, 1% and 20062007 and Density Comparisons Above and Below the
Corralitos Diversion Dam

In the Corralitos Creek watershed, total juvenile steelhead densities were generally higher in
2008 than 2007 (6 of 8 site$)igure 10; Table 35. Total densities in ZIB were above average
at five of eight sites, but only slightly above average at four of them fiwétlyears of data. The
higher total densities resulted from generally higher YOY densities (6 of 8 itgs)g 11;

Table 36). 2008 YOY densities were afse average at 5 of 7 sites but close to average at 4 of 7
sites.There were higher densities of smaller Size Class | juveniles intBBAR0076 of 8

sites) because of the higher YOY densitiEsble 38. Yearling densities were generally lower in
2008(6 of 8 sites), as were densities of Size Class Il and Il juveniles (7 of 8 Biigs)e(12;
Tables 37 and 3% Densities of these important larger juveniles that would smolt soon were
below average at all sites, with them near average at on®&itee 8 sampling sites rated

according to Size Class Il and I11 (smolt) del
Mill Gulch;t he ot her Shingle Mil 0 s5 tvwe rwea sr atad cc dii FiaBi
Browns Valley and Corralitoscreelend1vas r at ed AGoodo in upper Co

Shingle Mill Gulch Tables 40 and 4L

California Rough-Skinned Newtsin Shingle Mill Gulch (Corralitos sub-watershed), Site 3, 2 October 2008
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Figure 10. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Valley
Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 11. Juvenile Steelhead Densities for Young-of-
Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 12. Juvenile Steelhead Densities for Size Classes Il and Ill in Corralitos, Shingle Mill and
Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 84. 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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Figure 85. The 2008 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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Adult California Giant Salamander, Corralitos Creek near Clipper Gulch, Site 8 1 October 2008

Adult California Giant Salamander, Corralitos Creek near Clipper Gulch, Site 8 1 October 2008
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Immature, Aquatic California Giant Salamander, Upper San Lorenzo River Mainstem near Teihl RoadSite 11
11 September 2008

R-10. Rating of Smolt Rearing Habitat in 2@&) Based on Site Densities of Sm@&8ized Fish

Smolt habitat was rated at sampling sites, based on-sipett (=>75 mm SL) fish density

according to the rating scheme developed by Sh@B3 (Tables 40 and 4). In this scheme, the
average standard length for srasilted fish was calculated for each site. If the average was less
than 89 mm SL, then the density rating according to density alone was reduced one level. If the
average was more than 102 mm SL, ttenrating was increased one leyBlote: the rating scale

was applied to all sites, and lower San Lorenzo sites were rated very good and excellent in 1981.)
This scheme assumed that rearing habitat was usually near saturation wisizzdglivenilesat

least at tributary sites, and that spawning rarely limited juvenile steelhead abundance.
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Table 40. Rating of Steelhead Rearing Habitat For Small, @¢ral Coastal Streams.*
(From Smith 1982.)

Very Poor - less than 2 smolt - sized** fish per 100 feet of stream.

n 1] n

Poor - from2to4

Below Average - 4to8

Fair - 8to 16 " " "
Good - 16to 32 " " "

Very Good - 32to 64 " " "
Excellent - 64 or more "

* Drainages sampled included the Pajaro, Soquel and San bagstems, as well as other
smaller Santa Cruz County coastal streams. Nine drainages were sampled at over 106 sites.

** Smolt-sized fish were at least 3 inches (75 mm) Standard Length at fall sampling and would
be large enough to smolt th@lowing spring.
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Table 41.2008Sampling Sites Rated by SmolSized Juvenile Density (=>75 mm SLand Average

Smolt Sizein Standard Length, with Physical Habitat Change Since2007.

Site 2008Smolt 2008 Smolt 2007 Smolt 2007 Smolt PhysicalHabitat
Density Rating Density Rating Change by
(per 100 ft) Avg (per 100 ft) Avg ReachSince 2007
Smolt Size (mm) Smolt Size (mm)
Low. San Lorenzo #1 4.9 91 mm Below Average 1.6119 mm Poor Negative
Low. San Lorenzo #2 12.288 mm Below Average 11.27/ 101 mm Fair Negative
Low. San Lorenzo #4 13.2 82 mm Below Average 5.2/ 88 mm Poor Negative
Mid. San Lorenzo #6 2.2/ 82 mm Very Poor 1.2/ 86 mm Very Poor Negative
Mid. San Lorenzo #8 3.6/ 87 mm Very Poor 0.7/ 82 mm Very Poor Negative
Up. San Lorenzo #11 2.8/ 98 mm Poor 0.6 81 mm Very Poor Slight Negative
Zayante #13a 6.3 92 mm Below Average 4.9 92 mm Below Average Similar
Zayante #13c 4.4/ 98 mm Below Average 8.8 101 mm Fair Similar
Zayante #13d 22.5 89 mm Good 17.4 100 mm Good Similar
Lompico #13 6.4/ 89 mm Below Average 11.3 98 mm Fair Positive
Bean #14b 4.7/ 117 mm Fair 8.9117 mm Good Negative
Bean #14c Dry - 5.4/ 105 mm Fair Negative
Fall #15 15.8 107 mm Good 9.9 95 mm Fair Slight Negative
(2000) (2000) (Since 2000)
Boulder #17a 7.2/112 mm Fair 6.8/ 115 mm Fair Slight Negative
Boulder #17b 3.8 102 mm Poor 9.8 98 mm Fair Slight Negative
Bear #18a 5.1/ 105 mm Fair 5.7/102 mm Below Average Similar
Branciforte #21a1 0.5133 mm Very Poor 3.9127 mm Below Average Similar
Branciforte #21a2 5.7/ 105 mm Fair 1.5120 mm Poor Similar
Soquel #1 3.8 96 mm Poor 6.6/ 88 mm Below Average Slight Negative
Soquel #4 4.9 98 mm Below Average 6.3 105 mm Fair Negative
Soquel #10 3.7/92 mm Poor 11.3 101 mm Fair Similar
Soquel #12 1.5 82mm Very Poor 4.8/ 104 mm Fair Similar
East Branch Soquel #13a 4.0/ 99 mm Poor 3.1/ 80 mm Very Poor Positive
East Branch Soquel #16| 10.0' 100 mm Fair 20.0 96 mm Good Negative
West Branch Soquel #19 5.7/ 82 mm Poor 4.8 90 mm Below Average Negative
West Branch Soquel #21 - - 7.594 mm Below Average Similar
Aptos #3 6.0/ 93 mm Below Average 10.9 109 mm Good Positive
Aptos #4 5.5 112 mm Fair 17.8 112 mm Very Good Positive
Valencia #2 11.00 92 mm Fair 16.4 91 mm Good Similar
Valencia #3 14.00 93 mm Fair 10.5 98 mm Fair Positive
Corralitos #0 8.7/ 105 mm Good 9.1/ 109 mm Good Positive
Corralitos #3 8.3 104 mm Good 11.59 124 mm Good Slight Negative
Corralitos #8 9.4/ 95 mm Fair 9.9 111 mm Good Similar
Corralitos #9 17.27 100 mm Good 7.2 111mm Fair Slight Positive
Shingle Mill #1 5.6/ 98 mm Below Average 13.3 117 mm Good Similar
Shingle Mill #3 0.7/ 83 mm Very Poor 6.7/ 93 mm Below Average Slight Positive
Browns Valley #1 11.9 102 mm Fair 17.4 92 mm Good Positive
Browns Valley #2 12.6 103 mm Good 30.2 90 mm Good Similar
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For 20, the breakdown of ratings for the 37 sampling sites was the following;

1 (2.7%) =Dry

5(13.826) \fery Rooro
6(16.26) Poordi
9(24.36) Belowii Average
10(27) Fair O
6(16.20) Goodd

Therefore,57% (21 of 37) of the sites were rated less than fair in00mpared t&@8% in 2007
Sites that fell into the less than fair categonme2008includedall 6 mainstem San Lorenzo sites,
lower and middleZayante Lompico, middle Boulder, lowemog Branciforte,all 4 mainstem
Soquel sites, lower Eaahd WesBranchSoquel lower Aptos andooth Shingle Mill sites

R-11. Statistical Analysis of Annual Difference in Juvenile Steelhead Densities

The trend in fish densities between 2@hd 208 wasanalyzed by using a pairedest

(Snedecor and Cochran 1967; Sokal and Rohlf 1995; Elzinga et al. 200Comparisons were
made for total density, age class densities and size class densities (AC1, AC2, SC1, SC2). The
paired ttest is among the most povdrof statistical tests, where the difference in mean density
(labeled "mean difference" in the analysis) is tested. This test was possible because the data were
taken at the same sites between years when consistent with average habitat conditions between
years, as opposed tor@ndomizing each year. The null hypothesis for the test was that among

all sites, the sitdy-site difference between years ZGhd 208 was zero. The nerandom

nature of the initial choice of sites was necessary for pract@sdns and does not violate the
statistical assumptions of the test; the change in density is a randomly applied effect-(i.e. non
predictable based on knowledge of the initial sites) that does not likely correlate with the initial
choice of sites. So, theean difference is a ndmased sample.

The null hypothesis was that the difference in mean density wasResalts from 208 were
compared to 200 such that a positive difference indicated that the densities B\v2&@ larger

than in 200 on averageA p-value 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 zetaledl fest

was used, meaning that an increase or a decrease was tested for. The confidenek lisnite
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 thatelveas no difference between 20ihd 208
densities. The 95% confidence limits are standard andadue of < 0.05 is considered

significant.
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Despite only 13 comparable sites in the San Lorenzo drainage, the decline in yearling site densities

wasstatigically significant Table 42. With only 1 site repeatedly sampled in both yesteelhead
densities at Soquel Creek sites could not be statistically compared. With only 1 site repeatedly
sampled in the Aptos watershetkelheadlensities at Aptos/Valera creek sites could not be

statistically compared\o statistically significant changes were detected in the Corralitos watershed
with asmall sample sizef five (Table 43).

Table 42. Paired Ftest for the Trend in Steelhead Site Densities by Size Céand Age Class
at All Repeated Sites In the San Lorenzo Watershed (28@ 2007; n=13).

Table 43. Paired T-test for the Trend in Steelhead Site Densities byize Class and Age Class

Statistic s.c.1 s.C. 2 a.c. 1l a.c.2 All Sizes|
Mean difference 16.20 -0.05 17.75 -1.92 16.01
Df 12 12 12 12 12
Std Error 9.46 1.07 9.61 0.75 9.66
t Stat 1.71 -0.04 1.85 -2.56 1.66
P-value (2-tail) 01126  0.992 0.090]  0.0248 0.1235
95% CL (lower) -5.04 -2.37 -3.20 -3.56 -5.04
95% CL (upper) 37.06 2.28 38.71 -0.29 37.06

at All Repeated Sites In the Corralitos Creek Watershed (2@Xo 2007; n=5).

R-12.

The trap at the City of Santa Cruz Felton Diversion dam was operated by Terry Umstead
(aquaculture teacher), San Lorenzo Valley High School students and other volunt&@rdeys
during the wintes of 20062007and 20072008 It was used fronthe afternoon of february
2008 through the morning df5 February 208 during a rainy periodTable 46; Figure &). A
total of 78 adult steelhead =>14 inches Fork Length were capR0€26%) were hatchery

Statistic s.c.1l s.C. 2 a.c. 1l a.c.2 All Sizes
Mean difference 1.76 -6.64 -29.30 -7.26 -4.90
Df 4 4 4 4 4
Std Error 5.70 2.92 15.47 3.35 7.87
t Stat 0.31 -2.27 -1.89 -2.17 -0.62
P-value (2-tail) 0.7730 0.0854 0.1311 0.0963 0.5671
95% CL (lower) -14.07 -14.75 -72.24 -16.57 -26.74
95% CL (upper) 17.59 1.47 13.64 2.05 16.94
Adult Trapping Results

clipped.In 2007 during a similgp e r i o d

( 1571 tal of5@ ddult steethgall >18a
inches Fork Length were captured; 17 (32%) were hatchery clipped. No coho salmon were

a 2008 Pldneng Reeokds o0 n
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capturedn 2007 or 2008, likely due to the late trapping perMdre adults were trapped in

2006, with247 adult steelhead and 2 coho salmon captured in 2 months in 2006 from mid
January to late MarctBut trappingwvas over much shorter permith 2007and 2008 The 2006

total was less than the 371 adult steelhead and 18 adult coho captured in 2005 ovetianl®nge
period, but trapping began and ended later in the 2006 season than in 2005 and began after
several storm events in 2006. Since in all years the trap has operated for only a small portion of
the adult migration period, no comparisons amongsyearbe used to estimate actual adult
abundance or trends.

Based on the planting log from the Monterey Bay Salmon and Trout Native Anadromous Fish
Hatchery, in April 208 an estimate®1,759juvenile smolts 3,4901bs.) were planted at each of
the following lccations:

San Lorenzo River alenry Cowell Bridgan Felton(9,100 smolts2 April 2008

San Lorenzo Rivebelow fish ladder aelton Inflatable Dam (9,100 smol&April 2008
San Lorenzo River at Paradise Park (9,009 smbkgril 2009

Zayante Crek at Graham Hill Road Bridga Felton(4,550 smolts2 April 2008

AN

Aquatic Garter Snake in East Branch Soquel Creek, Site 13a 5 September 2008
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Table 46. Adult Steelhead Trapping Data from the San Lorenzo River With Adult Return Estimates.

Trapping Trapping  Number of Location
Year Period Adults
1934-35 ? 973 Below Brookdale (1)
1938- 39 ? 412 Below Brookdale (1)
1939- 40 ? 1,081 Below Brookdale (1)
1940- 41 ? 671 Near Boulder Ck (2)
1941-42 Dec 24 - 827 Near Boulder Ck (2)
Apr 11
1942-43 Dec 26 - 624 Near Boulder Ck (3)
Apr 22
1976-77 Jan - Apr 1,614 Felton Diversion (4)
1977-78  Nov 21b - 3,000 (Estimate) Felton Diversion (4)
Feb 5
1978-79 Jan - Apr 625 (After  Felton D iversion (4)
drought)
1979-80 Jan - Apr? 496 (After  Felton Diversion (4)
drought)
1982- 83 1,506 Alley Estimate from
1981 Mainstem Juve -
niles only
1994-95 6 Jan - 311 (After  Felton Diversion (5)
21 Mar (48 of drought) Monterey Bay Salmon
105 days -Jan-15 Apr) & Trout Project
1996 - 97 1,076 (estimate) Alley Estimate from
1994 Mainstem Juve -
niles only
1997- 98 1,784 (est imate) Alley Estimate from
1995 Mainstem Juve -
niles only
1998- 99 1,541 (estimate) Alley Revised Esti -
mate from 1996 Main -
stem Juveniles only
1999-2000 17 Jan - 532 Monterey Bay Salmon & Trout
10 Apr  (above Felton)  Project
1999 - 2000 1,300 (estimat e) Alley Index from 1997 Mainstem
Juveniles only
2000-01 12 Feb - 538 Monterey Bay Salmon & Trout
20 Mar  (above Felton)  Project
2000- 01 2,500 (estimate) Alley Index from 1998 Juveniles
in Mainstem and 9 Tributaries
2001- 02 2,650 (estimate) Alley Index from 1999 Juveniles
in Mainstem and 9 Tributaries
2002- 03 1,650 (estimate) Alley Index from 2000 Juveniles
in Mainstem and 9 Tributaries
2003- 04 1,600 (estimate) Alley Index from 2001 Juveniles
in Mainstem and 9 Tributaries
2003-04 28 Jan - 1,007 Steelhead SLV High School - Felton Diversion
12 Mar 14 Coho Dam
2004-05 12 Dec 371 Steelhead SLV High School - Felton Diversion
29 Jan 18 Coho Dam
2005 - 06 17 Jan - 247 Steelhead SLV High School - Felton Diversion
24 Mar 2 Coho Dam
2006-07 15Feb -
21 Feb 54 Steelhead SLV High School - Felton Diversion
Dam
2006- 07 05 Feb -
15 Feb 78 Steelhead SLV High School - Felton Diversion
Dam

(1) Field Correspondence from Document # 527, 1945, Div. Fish and Game.
(2) Field Correspondence from Document #523, 1942, Div. Fish and Game.

(3) Inter - office Correspondence, 1943, Div. Fish and Game.
(4) Kelley and Dettman (1981). ( 5) Dave Strieg, Big Creek Hatchery, 199 5.
D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
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DISCUSSION OF 20@B RESULTS

D-1. Causal Factors forAboveAverage2008Size Class I/ 11l (SmoltSized) Steelhead Dengit
in Reach 4 othe Lower Mainstem San Lorenzo

There may have been more recruitment@fY into Reach 4rom thelower Zayante sub
watershed in 2008rOY densities at Zayante Site 18are much highaen 2008than in 2007as
they were at Site 4 in the mainstéhable 27). YOY densities were above average at both sites
(Figure 2). A portionof the YOY juvenilesin Reach 4 were able to reach Size Class Il by fall
sampling, thus increasing the Size Class Il density in 2008.

Decline in rearing habitat quality was apparently insufficient to affect juvenile densities, although
YOY growth rates wre less in 2008 with continued low baseflasvoccurred in 200(Figure 25,
Appendix C and Alley 200§. The proportion of riffle habitat declined in 4 of 5 reaches of the
middle and lower mainstem from 2007 to 2008 by fall, with riffle being convertexte run

habitat with less habitat value due to slower water velocity and insect driff adie 69. In 2007
there were 2,702 feet of riffle in the 5 habitat typed segments compared to only 2,259 feet in 2008.
Riffle depth declined in all reaches frofd@ to 2008 Table 6) due to increased channel widening
in riffles in 2008 Table 59 with similar baseflowTable 5b), resulting in slower water velocity in
riffles at all sites and likely reduced insect drift rate later in the dry season. Smaller ¥OJWasiz
have also occurred in 2008 due to later successful spawning in the mainstem due to bankfull
stormflow occurring as late as February, which may have scoured or buried redds previously
constructedKigure 66). In 2007, there were no bankfull stormflothie entire winterKigure 65).

D-2. Causal Factors folReduced 2008 Yearling and Size Class Il and Il Densities in Soquel
Creek

A patrtial explanation for reduced yearling densities in 2008 compared to 2007, along with
reduced densities of Size Cldkand Il juveniles is that some of tlyearlings may have been
flushed orencouraged out of the Sogqu&ieeksystem in 2008 that would have remained during

the mild winter of 2007. Though the peak stormflow for water year 2008 was not yet available at
the USGS website, comparison of hydrographs between 2007 and 2008 indicated that 2008 had
larger storm flowsKigures 79 and 80. It is likely to assume that because the peak flow on the
San Lorenzo in 2008 was nearly double bankfull, the peak flow on SGoesh was similar.

Rearing habitat quality was likely not an important factor for the general decline in Size Class I
and Il juvenile densities, with four of eight reaches showing similar or more positive conditions
in 2008. Only 3 of 8 reaches had mtran slightly negative change in 2008.

The halving of yearling and smedtzed juvenile densities in 2008 compared to 2007 at Site 16 in
the SDSF on the East Branch was partially explained by approximately half the density of YOY
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in 2007 compared to 20@6 be recruited as yearlings in the succeeding year. In addition,
reduced densities of larger fish was partially explained by rearing habitat deterioration in pools
and stepruns in Reach 12a of the SDSF due to reduced streamflow that converted faster wat
stepruns into stagnant, shallow pools. Visually estimated streamflow was only 0.01 cfs on 29
August 2008 (a trickle) in Reach 12a, and 301 feet of dry streambed existed downstream of the
Long Ridge crossing compared to 165 feet of dry streambed in @06ther dry year. Averaged
mean and maximum pool depth and step depth were much less in 2008 than 20b(e

14), along with reduced pool escape covilile 17).

D-3. Causal Factors for Differences iiYearling and Size Class Il and Il Densitielsetween
Aptosand ValenciaCreekin 2008 and the Reduction in Larger Juveniles at Most Sites

The most plausible explanation for higher densities of yearlings and older fish (Size Class Il and
[1) in Valencia Creelthan Aptos Creek, despite the betterireahabitat in Aptos is that

resident rainbow trout populatiaeveloped in Valenciaefore passage barriers were removed,

which persists with steelhead that have recently had adtishsscale analysis of two larger fish
captured in Valencia Creek 82006 indicated that they were both tywar olds (Standard

Lengths of 132 and 154 mm). These resident rainbows would not smolt and emigrate as quickly
as steelhead, if at all. Perhaps a greater proportion of the Size Class Il and lll fish in Valencia
Creekwere resident rainbows compared to Aptos Creek and would serve to inflate the larger size
classes and typical Afyearl ing and ol der o age

Retention of tweyear old fish and yearlings in Valencia Creek may also have been due to their
much slower groth rate than in Aptos Creek, which would also delay yearling steelhead from
smolting. Additionally, with the faster growth rate of steelhead in Aptos Creek, a proportion of
YOY from 2007 had reached the common threshold (=> than 75 mm SL) to smolt o 2p08

while none of the Valencia YOY had. Another factor may have been the likelihood that Aptos
Creek had larger winter peak flows, well above bankfull, based on gaging at Big Trees on the San
Lorenzo and the hydrographs of streamflow for the San Loenar and Soquel Creek

(Figures 66 and 80, to possibly flush/encourage more young yearli{8jse Class Il fishput to

the Bay in late January than occurred in Valencia Creek. It would be beneficial to have stream
gages in Aptos and Valencia creeksrazk annual streamflow.

The greater prominence of instream wood in Valencia Creek may have been another factor
contributing to retention of more overwintering yearlings there and higher densities of larger fish
in fall, compared to Aptos Creek. More iresgm wood may have offered to overwintering

yearlings and older fish more shelter from the currents of high stormflows. Habitat typing data
from halfmile segments in 2008 indicated that in lower Aptos Reach 2, only 1 of 21 pools (5%)
was scoured primarilgy instream wood, while the segment in upper Aptos Reach 3 had 7 of 23
pools (30%) primarily scoured by instream wood. Theile segment in lower Valencia Creek
Reach 2 had 11 of 15 pools (73%) primarily scoured by instream wood, while the segment in
upper Valencia Reach 3 had 16 of 43 pools (37%) primarily scoured by instream wood. So,
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Valencia Creek had 27 instream wesxbured pools (indicating 27 instream wood clusters),
while Aptos Creek had only eight in a mile of stream.

D-4. Causal Factors for Dferences in Size Class IlI/lll Juvenile Densities between Z@0thd
2038 in the Corralitos Creek Watershed

The generally lower densities of larger Size Class Il and lll juveniles in 2008 than 2007 may have
been due toeducedoverwinter survival of yeamigs in2008 after a peak winter stormflow likely
much greater than bankfull in January, based on the peak flow at the Big Trees gage on the San
Lorenzo River. The 2007 winter had been very mild by comparison, likely increasing overwinter
survival of yearlngs(Figures 84 and 8%. The below average densities of these larger juveniles

at all sites may havalsobeen due to reduced habitat quality for yearlings in terms of pool and
steprun depth resulting from reduced baseflow in 2008, although pool esmagrenas similar
between 2007 and 2008 and was generally greater than in 2allé (8. Smolt densities were

close to average at 4 of 8 sites, thus indicatiag 2008densities wer@ot substantially less than
average. It is important to note that fadithe five fishmonitored years were relatively dry, and

in the one wet year, 2006, Size Class Il and Il juveniles were much higher primarily due to a
high proportion of YOY reaching smolt size their first growing season in Corralitos Creek, which
did not happen in 2007 or 2008.

D-5. Annual Trend in Youngof-the-Year and Yearling Steelhead DensitiesQur Four
Sampled WatershedSompared toTrends in Other Local Coastal Streams

YOY steelhead densities in 2008 continued to be low in Scott and Wadskdts $mith 2008).

This was inconsistent with higher YOY densities at a majority of sites in the San Lorenzo,

Soquel and Corralitos watersheds. In Scott Creek, average YOY steelhead site densities were
even lower in 2008 (20 fish/ 100 ft) than 2007 (¥&£ 100 ft), and the lowest ever detected.

Smith attributed low YOY densities in Scott Creek to perhaps narrow windows of access, and the
possibility that many adults may have spawned prior the large stormflow in late January 2008 in
sandy lower reachesd had their redds destroyed. He also stated that very low baseflows in
summer may have caused low YOY numbers. In Waddell Creek average YOY steelhead site
densities were low in 2008 (23 fish/ 100 ft) but not as low as in 2007 (13 fish/ 100 ft). Gazos
Cree&k was not sampled.

YOY densities in Scott and Waddell creeks in 2008 were generally less than in the mainstem San
Lorenzo, San Lorenzo tributaries, Soquel, Aptos, Valencia and Corralitos creeks, but similar to
densities in Shingle Mill and Browns Valleyeeks.

Average 1+/2+ density in Scott Creek in 2008 (8 fish/ 100 ft) was near average and similarly low
to 2007 (10 fish/ 100 ft), but yearlings were sm8linjth 2008. Average 1+/2+ density in

Waddell Creek were the lowest ever at 1 fish/ 100 ft conapar@ fish/ 100 ft in 2007. In these
creeks, these were likely the only fish reaching Size Class Il. So, Size Class Il and lll densities in
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Scott Creek were similar to densities at sites in the mainstem and tributary sites of the San
Lorenzo River in 2008except higher densities of Sites 2, 4, 13d and 15. Scott Creek densities
were similar to densities in the mainstem Soquel and Branches. Scott Creek densities were
similar to densities in Corralitos Creek and Shingle Mill Gulch but less than in Aptes)ciél

and Browns Valley creeks in 2008.

Size Class Il abundance at sites in Waddell Creek in 2008 was less than in all sites sampled in
our four watersheds, except for lower Branciforte Site #21gpper Soquel mainstem Site #12
and upper Shingle Mill ige #3.

D-6. Data Gaps

Annual monitoring of steelhead needs to continue through the next drought period and beyond to
assess the extent of population recovery. For 2005, only the middle and upper mainstem of

the San Lorenzo and 5 tributaries wenegked (except for 1 site in upper Branciforte in 2005),

and sampling in several tributaries or portions of them was discontinued. By 2007, only 3 sites
were reestablished in the lower River below the Zayante Creek confluence, as well as two in

lower Brandforte Creek More fish and habitat monitoring must occur in the lower mainstem,
including the flood control channel and lagoon/estuary, in order to assess success of management
and collect data pertinent to the conjunctive wagaprogram.

The Newell Ceeksamplingsite and study readiave not been monitored by D.W. ALLEY &
Associates since 200They should be restablished toninimizedata gaps antb collect data
pertinent to the conjunctive wateseprogram in avay consistent with other fish @atollection
in the watershedrheFall Creekstudy reach and sampling site wereestablishedn 2008after
the San Lorenzo Valley Water District absorbed the Felton water supply system.

Only 1 mainstem site is sampled upstream of the Boulder Credkeocé. Therefore, there are

data gapgor the upper San Lorenzo mainstem in the more pristine Waterman Gap. Data are no
longer collected in Carbonera Creek, though it is increasingly impacted by increased urbanization
of Scotts Valley. This is an importadata gap. Only one sampling site remains on Bear Creek,
leaving much of the upper portion of a major tributary desa. This is an important data gap.

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.

With the change in County management guidelines for large instream wood, incidence of large
instream wood should be annually monitored. The wood survey completed in 2002 on Soquel
Creek Alley 20039 could be repeated periodically for comparison purposes.

In 2006, annual estimation of juvenile steelhead population size and calculation of adult indices
from juvenile population size ceased for the first time since 1994. This is a significant loss
monitoring information when trends in overall juvenile populations can no longer be assessed.

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, 1alifornia 95007



While determination of site densities is very valuable, the relative contributions of different
reaches and tributaries to juvenile total population sizests¥hen only site densities are

reported, rather than the total density of the reatttedthe sites represent. In particular, the

relative importance of mainstem reaches compared to tributaries in production of large juveniles
is lost when only site derties are considered. Calculation ofiadex of adult returnss the

most meaningful way to compare the value of annual juvenile population numbers because it
weights the juveniles according to size categories aneblsigendent survival rates. Although

the index may not accurately predict actual adult numbers, it refédatsre adult production

between reaches and between years

There is a shortage of streamflow data on the San Lorenzo River mainstem and tributaries. More
stream gages should be ddished and maintained in the watershed to better correlate

streamflow with habitat conditions and fish densities and to detect insufficient streamflow.
Mainstem locations faadditionalgages would include Waterman Gap, above and below the
Boulder Creelconfluence 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 confluend&ll Creek above the water diversiomd Bouder

Creek (near the mouth).

There is no stream gage in the Aptos watershed. It would be beneficial to have stream gages on
lower Valencia Creek and Aptos Creek near the lagoon. Any future management of Aptos
Lagoon would benefit from continuous streaswildata in relation to sandbar manipulation. It is

a valuable tool on Soquel Creek with the USGS gage in Soquel Village. The only stream gage
data for the Corralitos watershed is at Freedom. This is below the City of Watsonville diversions
and is in a pewaating reach that is dry in summer. It would be beneficial to install stream gages
at the diversion dams on Browns Valley and Corralitos Creeks. Then the streamflow above and
below the diversions could be monitored.

If stream gaging proves prohibitivelxpensive, streamflow should be annually measured in
mid-May and midSeptembeat theproposed gag®cationsin the San Lorenzo watershed, as

well as in the mainstem at Paradise Park, at the Henry Cowell Park bridge, downstream of the
Fall Creek confluere (under Graham Hill Road bridge), downstream of the Clear Creek
confluence (near Larkspur Bridge), downstream of the Boulder Creek confluence (along Erwin
Way), and in the upper valley near the Mountain Store (downstream of Kings Creek) and at the
Teihl Road bridge. Streamflow should also be measured in Bear Creek below Hopkins Gulch and
in Newell Creek (Glen Arbor Road bridge)

We are aware that County staff measure streamflow each year but noted that many former sites
have been removed or are measumelg occasionally. It would be beneficial if more streamflow
sites could be added to the Soquel, Aptos and Corralitos watersheds and if sites in the San
Lorenzo watershed could be visited more regularly in the fall before early storms.
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In Soquel Creek,teeamflow shoulddeally be measureth mid-May and midSeptembeon the
mainstem below Highway 1, near the Soguidhge USGS gage, adjaceatthe Mountain

School and at the Soquel Creek Road Britlg&ast Branch Soquel, streamflow should be
measuregust upstream of the West Branch confluence, just downstream of Mill Pond and in the
SDSF at the Long Ridge Road crossimgthe West Branch Soquel, streamflow should be
measured just upstream of the East Branch confluence.

In Aptos Creek, streamflow shldideally bemeasuredn mid-May and midSeptembejust
upstream of the lagoon, adjacémthe County Park and upstream of the metal bridge. On
Valencia Creek, streamflow should be measured between the fish ladder and Valencia Road
crossing.

In Corrditos Creek, streamflow shouldeallybe measureth mid-May and midSeptember
downstream of the Watsonville diversion, upstream of the Watsonville diversion, downstream of
the Rider Creek confluence, downstream of the Eureka Gulch confluence and ups$tieam

Eureka Gulch confluencén Browns Valley Creek, streamflow should be measured downstream
of the Watsonville diversioand upstream of the Watsonville diversion.

Recent data gaps in the heavily impacted mainstem of Soquel Creek have occufiégi.dnlg
2.5 miles of mainstem was habitat typed, when all 7.2 miles were habitat typed in the past to
assess habitat quality. Sampling in Soquel creek was increased frohsiée®in 2007, though

in earlier years there were 21 sites annually sam@ledhe plus side, fish sampling and habitat
monitoring in the Aptos and Corralitos watersheds were renewed.
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TRENDS IN JUVENILE STEELHEAD DENSITY AND HABITAT
CONDITIONS IN THE SAN LORENZO RIVER, 1997 -2008

Trend in Juvenile Densities in theLower and Middle Mainstem San Lorenzo River

The lowerSan Lorenzo mainstem (downstream of the Zayante Creek conflaencejiddle
mainstembetween the Boulder and Zayante Creek confluetaa® become legsoductive for
juvenile steelhead in both the YOY agessland the Size Class Il and Il categoftiesn 1999

onward based on our dat&igures 13, 15 and 1) No data were available from the HTH report
(2003 regarding YOY or Size Class Il and Il densiti€etal juveniles increased in 2002 after a
winter that had larger storms early in the winter and smaller ones aftenaartiey also did in

2008 to a lesser degrdgut juveniledensitiesvere less in years between thd3ensity

comparisons in 2002 with other years are weakened because different metteodmployed in

2002 by H.T. Harvey & Associates (HTH)Q03 to choose sampling sites. We saw the same
increased densities in the adjacent Soquel Creek in 2002 to strengthen the coniperigears

1998 and 2006 had similarly wet winters prior to $alinpling. However, the mainstem had
substantially higher juvenile densities in 1998 than 2006. Habitat conditions in 1998 that were
better than in 2006 in both the lower and middle mainstem (depicted for Redldvesr4
mainstempand 8(middle mainstemYyespectively) included greater depth in fastwater habitat

(riffles) (Figures 27 and 30, higher water velocity due to higher streamfigigure 25) (and

likely greater insect drift) and more escape cover in fastwater habitat in the middle mainstem Reach
8 (Figure 31). However, certain riffle habitat parameters were better in 2006 in the lower mainstem
Reach 4, such as greater escape cover (more overhanging wilayusg 28) and less percent
fines(Figure 29). In Reach 8 the estimated percent fimasgfflesin 1998 and 2006 were the same
(Figure 32).

Densities of Size Class Il and Il juvenile in the lower and middle mainstem were higher in the

years 199711999 than | ater years, with relatiyv
having the lavest densities measured in the last 12 yéagsife 17). The lower and middle

mainstem have become less important in producing larger juveniles in recent years. In order for

adult returns to increase substantially, the mainstem will need to again supeast the densities

of Size Class |11 and I11 juveniles that were p

Rearing habitat conditions fastwateriffle habitat inReach 4 in 208have improved since 1999
regarding more escape covdeclined since 2007Jigure 28) and educed percent fines

(embeddedness similaklley 2000) (Figure 29). However, 199riffle conditionswere better with

regard tagreaterhabitat deptltompared to 2008, as were all other yel@epethan 2008, partially
because of the low baseflows ind@aummer 2008-igure 27). If baseflows had been the same in

1997 and 2008, habitat conditions in Reach 4 riffles may have been similar between years for
percent fines and escape cover, but riffles would have been considerably deeper in valuable pockets
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of maximum depth in 199Tt appeared that the arrangement and composition of boulders and
sediment in riffles shifted during the high stormflow of February 1998 (19,400 cfs at Big Trees
gage), resulting in fewer deep pockets.

Rearing habitat conditions fastwater habitat in Reach(i®iddle mainstemin 2008 have

improved since 1999 regardifess percent fines amdduced embeddedngds8% in 1999 Alley

2000 and 30% in 2008)declined since 200{Yable 8 and Figure 33. However, 1999 riffle
conditionswere better with regard toore escape cov@figure 31) and greatehabitat depth
compared to 2008, as were all other yelmepethan 2008primarily because of the low baseflows

in late summer 200@-igure 30). If baseflows had been the same in 199¥ 2008, habitat

conditions in Reach 8 riffles may have been similar between wéhrsegard to percent fines and
embeddedness, but in 1997 the riffles would have been deeper with important deeper maximum
depth pocketsas was the case in Reach 4 riffte897 riffles also had much more escape cover.

The upper mainstem site in this analysis is upstream of major tributaries (Branciforte, Zayante,
Fall, Newell, Boulder and Bear creeks) and may be categorized with tributary sites because few
of its YOY growinto Size Class Il their first growing season.

Ecological Consideration$or the Lower and Middle Mainstem

The densityand sizeof juvenile steelhead in the lower and middle mainstem San Lorenzo River
is dependent upomnumber offactors; 1) number ddpawning adults?) spawning effort in these
segmentsfter large, sediment movingedd scouringtorms are over for the wet seas@n
spawning success (survival rate from egg to emergingdiy¥hie number of juveniles that enter
the lower and middle enstem from tributarie®) survival of emerging YOY in spring arg)

the rearing habitat quality primarily in fastwater habitat (riffles, runs and heads of pools) in the
spring and summehigher baseflow increases juvenile growth td size of YOY. The lower

and middle mainstem are inhabited by primarily fast growing YOY with much fewer yearlings.
In relatively drier winter/springsnore spawning effort occurs in the lower and middle mainstem
and less in the tributaries due to more limited accegetapper watershed reaches. In the last
12 years, 1997, 2001, 2002 20@907and 2008wvere relatively dry, based on averaged mean
monthly streamflow (MaiySeptember)Kigure 25). Spawning success is likely greater in drier
years in the lower and middle matem because fewer storms are likely to destroy spawning
redds after spawning. However, shallow water depth in spawning glides may make it more
difficult for adults to spawn, and water percolates more slowly through the gravels to buried eggs
in drier yarsto provide adequate oxygen and remove metabolic wastes, which may reduce egg
and sadtry survival ratesYears in which most of the larger winter storms occur early in the
winter, and they are of sufficient number to maintain a high but steady déecline hydrograph
through the late winter and spring with the help of smaller stormfiailishavemaximum

spawning succedater in the spawning seasandmaximumjuvenile survival after emergence

in the lower and middle mainstem. The years of 120@® and 2008vere examples of this
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hydrologic patterrfFigures 54, 59 and 6 The year 2007 had few late winter storms but also
hadfew early winter stormsas well it being the driest of the las® ears(Figure 65).

In wetter years, more spawning effoccurs in the upper reaches of the watershed, namely in the
upper mainstem and the tributaries. Relative wet years incll@#41998, 1999, 2000, 2005

and 2006 igures 25, 5457 and 6364). Spawning success and survival of emerging YOY may

be reducedh the lower and middle mainstem in these years due to later storms that destroy redds
and wash away emerging YQ¥xcept in 1997 when stormflow nearly ceased after 1 March)

There may be fewer of the large yearlings in thoseghstemsegments becauséhergrowth rate

may have been substantial in early spring to encourage yearlings to smolt. Large storms may also
reduceoverwinter survival of yearlingss well. However, after wetter wintetise baseflow will

be higher, and growth rate of YOY in the lemand middle mainstem will be substantial. The

density of Size Class Il and Il juveniles mayrb&tivelyhigherin the fall following the high

baseflow spring and summeue toa higher proportion oY OY reaching this smolt size their
firstsummerasr ef | ected i n theiFgud&nsities in 199771 1¢

Habitat quality will need to improve substantially in the lower and middle mainstem to increase
adult returns. Retention of more large, instream wood will promote scour to deepen pools, create
patche of coarser spawning gravel and provide escape cover for juvenile steelhead rearing and
overwinter survival. Better retention of winter storm runoff in Scotts Valley and Felton will reduce
stormflow flashiness that increases streambank erosion and stdiomeleading to poorer

spawning and rearing conditions. Better retention of storm runoff will also increase winter recharge
of aquifers to increase spring and summer baseflow, which will increase YOY steelhead growth
into Size Classes Il and Il in thewer mainstem.
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Figure 25. Averaged Mean Monthly Streamflow for May- September, 1997- 2008 at the Big Trees

Gage on the San Lorenzo River.
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Figure 13. Plot of Annual Total Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2008.
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Figure 15. Plot of Annual YOY Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Figure 17. Scatter Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Mainstem Sites,
1997-2008.
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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 2006-2008.
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Figure 30. Averaged Maximum and Mean Riffle Depth in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2008.
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Figure 28. Escape Cover Index for Riffle Habitat in Reach 4 of the Lower Mainstem San Lorenzo River,
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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 2005-2008.
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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 2005-2008.
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Trends in Juvenile Densities in San Lorenzo River Tributaries and the Upper Mainstem

Looking for overall trends in juvenile densities for all of the tributadembined is difficult.

Each tributary drains a swatershed with its own climate, geology, gradient, habitat

proportions, residential density and human activities (logging, bridge building, paving and water
extraction). Adult spawning access and halgiteiditions do not necessarily fluctuate annually in
parallel between sulvatersheds. Some swuatersheds are accessible in most years while others
are difficult to pass in drier winters. Some suétersheds are more stable regarding
sedimentation while bers are more erosive. Some have high annual variability in baseflow
while others are stable.
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Most of the juvenile population in tributaries consists of YOY juveniles. YOY densities at
tributary sites are influenced by several factors; 1) number ofsagilirning to the respective
tributaries, 2) spawning effort, 3) spawning success, 4) survival of emerging YOY in late winter
and spring and 5) rearing habitat quality in primarily pools. Spawning conditions are better in the
tributaries than the mainstetout late stormflows may be very successful in destroying many
spawning redds because of the high percent fines in spawning glides in nearly all tributary
spawning sites. Water velocities from late stormflows may also wash newly emerged YOY away
with highmortality in the face of little instream wood to provide velocity shelter.

For tributary sites and the upper mainstem, there was a general decline in total densities from
1997 to 2000, with a general increase from 2000 to 2003, followed by a geneired &rech
2003 to 200'and a rebound in 20q&igures 13 and 14

For tributary sites and the upper mainstem (above the Boulder Creek confluence as represented
by Reach 11), there was a general decline in total densities from 1997 to 2000, with a general
increase from 2000 to 2003, followed by a general decline from 2003 to 2007 and a rebound in
2008 Figures 13 and 14. The extremely high juvenile density measured in 2002 at Site 11 by
HTH (2003 seemed highly unusual, considering our 14 other yearsrgflisay experience with
Reach 11 in the upper mainstem. In 2007 and 2008, total densities bounced back up in Zayante
Creek. In 2008, total densities at wetted sites in Bean and Bear creeks rebounded. Reach 14c
went dry in Bean Creek.

Since most juvenilewere YOY, their densities followed the same treffidres 15 and 16).

No data were available from the HTH rep@®dQ3 regarding YOY or Size Class Il and I

densities. Although there were no YOY data available in 2002, we can guess that YOY densities
followed the same trend as total densities. YOY densities fluctuated greatly through the years at
certain sites. YOY density at Site 14c in upper Bean Creek fluctuated the most. This reach is
greatly impacted by well pumping. During the 202808 period, Sé& 14b in middle Bean Creek
surprisingly had no YOY in 2007, presumably because a long segment of the creek upstream of
the site was dry and prevented YOY recruitment. YOY density at Site 13c on Zayante Creek
annually fluctuated up and down, and Site 13dayante Creek declined significantly in 2007,

with its 2007 density the second lowest in 12 years. However, it rebounded in 2008. The 2007
sampling site in Reach 13d had been upstream of a major landslide that had created a steep
boulder cluster in the emnelduringthewih e r o f  2TGi9 Euald2r&l0s6er may have

been a passage impedimen2007that resulted in reduced spawning and juvenile recruitment
upstreamThis possible impediment became modified in 2008.
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Figure 14. Plot of Annual Total Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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Figure 16. Plot of Annual YOY Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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YOY densities in San Lorenzo tributaries may be relatively higher in years like 1997 and 2002
because of no large, late storms but smaller late storms sufficient to promote spawning through
the winter and spring. YOY densities magabe 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 stormflows occurring between March and June but still adequate spawning flows
for late spawney. 1999 had relatively large stormflows in April and May that may have reduced
YOY survival. The year 2000 had multiple large stormflows from January through early March,
making egg survival likely difficult, followed by rapid decline in baseflow with toorss except

for a short one in late April. In addition, it was hypothesized that there were reduced adult returns
in 2000 associated with the El Nifio storm pattern and associated ocean conditions. There was
likely high mortality of smolts in winter of 1991998 due to large flood flows. The EIl Nifio

period began in summer 1997 and persisted through spring and summer of 1998. Warm water,
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low macronutrient levels and low chlorophyll and primary production along the continental shelf
characterized the evento® smolt survival in the ocean may have resulted from high
competition for food under warm water conditions, contributing to low adult returns in 2000.

The drier to moderate rainfall years of 20RQ04and 2008ikely allowed for relatively higher

egg ad young YOY survival, with enough small storms to allow adult access to tributaries and
the largest storms occurring in early winter. Years 20085and 2008roduced similar YOY
densities as 1999 with very different hydrogragfigyres 61 62 and 66). The yeas 2004and
2008had no significant 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 densities dedlin€2006 with periodic stormflows

through midMay as in 2005, but the storms were of larger dimension and lasted longer in 2006,
thus likely leading to poor egg and young YOY survivag(rre 64). The year 2007 had only

very small storms in January thadbwd have provided limited access to tributaries and only two
moderate stormflows in March that would have provided access and flows conducive to
spawning in tributaries, likely limiting spawning effort in the tributariagre 65). Egg

survival was likéy good but competition for food associated with low baseflow  Apr i | T May
likely reduced YOY survivain 2007.

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 of 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 of Record for the
USGS Gage On the SalLorenzo 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 2008 Daily Average Discharge and Median Daily Flow of Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Tributary densities of larger Size Class Il and Il juveniles (almost entirely yearlings) in fall are
determined mainly by 1) ovavintering survival the previous winter, 2) growth rate in sprin

that may allow early smolting of yearlings their first spring and 3) rearing habitat quality through
the summer.

Tributary densities of Size Class Il and Ill (smolt size) showed no general trend, though as a
group they were relativelyve i n 2 0 Figure? Ir¥ @Qr&l1l8)( Years that had overall low

tributary site densities of larger juveniles were 2001, 2004, 2007 and 2008, all of which had
relatively | ow averaged mean monthly streamf]|l
belowthe median daily flow for the years of recoFdgures 25, 58, 62, 65 and §6After wetter
winters, densities of larger juveniles generally increased, as occurred in 1998, 1999, 2003, 2005
and 2006. Densities were similar between 1997 and 1998 but demesedased in 1999 to a 12

year high, particularly in Zayante, upper Boulder and Bear creeks. In 1999, the winter had only 1
peak flow that was near bankfull in early February and continued to rain through April for a
relatively wet winter but without eating bankfull flow intensityRigure 56). Spring and

summer baseflow in 1999 was above the medtagufe 25). Then in 2000 there was a general
decline in tributary densities except in Bear Creek, despite the above median baseflow. The year
2001 showednixed changes in densities of larger juveniles, with some sites increasing in density
and others decliningcomparable data for the San Lorenzo system in 2002 were unavailable.
However, if trends were similar to Soquel Creek in that yeigufes 23 and 2), densities of

larger juveniles were likely similar to 2001 in San Lorenzo tributaries. Densities of these larger
juveniles declined at all sites under consideration in the drier years of 2007 and 2008 except for
upper Zayante Creek #13d, which increase2008 to the highest in the watershed.
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Figure 18. Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Tributary Sites,

1997-2008.
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Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,

1997-2008.
32 5 5 u u u
: —a-— Lower Mainstem 1
A —&— Lower Mainstem 4 | : : : :
28 1\ — 8- —  Upper Mainstem 10| -~ o
\ —— Upper Mainstem 12| : : . :
c\ : : : =t 4-Site Average : : : :
AN

Size Class II/lll Steelhead/ 100 ft

T T T T T T T T T T T T
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sample Year

Figure 24. Plot of Annual Size Class II/ lll Juvenile Densities at East Branch Soquel Creek Sites,
1997-2008.
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The highest overall Size Class Il and Il densities at nnibgttarysites occurred in 1999, witn
was a relatively wet year withostormflows that continued through April with only one possibly
reachingoankfull streamflow (2,8004,300 cfs at Big TreesA(ley 199%) in early February at
3,200 cfs. Theveraged mean monthly streamflow for M&ggemberwas intermediate fdhe
last 12 years(Figure 25). 1999 had anuch above median daibaséow for Mayr September
(Figure 56). Years that had overall lotsibutarysite densities of larger juveniles were 2001,
2004 2007and 2008all of which had elatively low averaged mean monthly streamflow for
May through September in the lagyiears and below the median daily flow for the years of
record Figures 25, 58, 6265 and 66). When one takes a less detailed look at the changes in
densities of largguvenilesat tributary sitesthere has been little overall change except in 2007
and 2008whenthey mostlydeclined substantially. If adult returns are to substantially improve,
densities of these larger, soon to smolt, juveniles must greatly increasenfich improved
tributary habitat quality.

Figure 56. The 1999 Daily Average Discharge for the USGS Gage On the San Lorenzo River at Big

Trees.
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Figure 58. The 2001 Daily Average Discharge for the USGS Gage On the San Lorenzo River at Big

Trees.
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Annual trends in Size Class Il and Il densities at the upper Zayante Site 13d did not correlate
well with changes in reaelide pool depth for the years of available data. However, no reach
data were available for drier years of 2001, 2002 or 2Byufe 33). Changes in densities in
upper Zayante Creekas associatedith changes in sampling site escape cover in pools until
2006 and 2007, when densities were stable at 2005 levels despite reduced escapgjomer (
18 and 340). They may have remainedriant because of higher baseflow in 2006 and higher
overwinter survival in 2007 after a mild wintddensities increased as escape cover increased at
Site 13d in 2008Changes in densities alsoincidedwell with changes imeachwide escape

cover in 198i 2000 and 2003Higure 348. However, somewhat higher reasfde escape cover

in 2005 did not correspond to high Size Class Il ahfish density in that year, presumably
because escape cover at sampled pools remained similar between 2004 and 2088inEhiea
steprun percent fines was only positivelgsociatedavith increased densities from 2001 to 2003,
but pool escape cover was also relatively high in 2003 to encourage fispluansities Figure

35).

In analyzing habitat change in an impottaastern tributary reach, it was noted that rearing
habitat conditions had declined in Zayante Reach 13d from 1997 taB@8@008judging by
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the shallowest pool depths in the-yli€ar period in 2007Hgure 33) (where annual differences
in fall baseflowhave limited effect on pool depth) and the relatively low pool escape cover in
2007 and 2008 for the readhidure 34a). The percent fines went back wpsteprunsto 30% in
2008 after being at a iyar low in 2007f 13% (Figure 35).

Figure 33. Averaged Maximum and Mean Pool Depth in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2008.
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Figure 34a. Escape Cover Index for Pool Habitat in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2008.
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Figure 34b. Escape Cover Index for Pool Habitat at Site 13d in Zayante Creek, 1998-2001 and
2003-2008.
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Figure 35. Averaged Percent Fines in Step-Run Habitat in Reach 13d of Zayante Creek, 1998-2001,

2003-2008.
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In analyzing habitat change in an important western tributary reach, it was noted that overall
rearing habitat quality iBoulder Reach 17a has declined from 1997 to 2008 due to-wedeh
pool filling (Figure 36) and reduced pool escape cov@g(re 373, although a positive change
was reduced fines in stepns/ runsigure 39).

For the lower Boulder Creek Site 17anaal changes in density of Size Class Il and Il juveniles
wereassociateavith reachwide changes in pool depth for the years of data (12830 and

2005 2008) (Figures 18 and36). Changes ismoltdensity were noassociateavith changes in
escape covan sampled pools or with reastide changes in pool escape coudg(res 37ab).

The poor correlation may result from no consideration ofstagescape cover and depth in a
reach where stepuns are a large proportion of the habitat and deep enoughinbdbited by
larger juveniles. Also, except for 1997 and 2007, the annual differences in pool escape cover
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were small in sampled pools that generally lacked much escape cover. Therefore, other factors
may have played larger roles in determining densifiae 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 androigrated in spring 2007 prior to fall sampling,

leading to small fall yearlindensities. Densities were sometimes positiasigociateavith

increases in percent fines in stems, though percent fines did not increase a substantial amount
except from 1998 to 199%igure 38). This is the opposite of what was expected because

increased percent fines indicates a decline in habitat quality. Apparently the negative effect of
increased percent fines measured in 1999 and 2006 were overcome by relatively high streamflow
and water velocity, greater water depth in staps and better feedy stations in stepuns and

the heads of pools.

Figure 18. Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Tributary Sites,

1997-2008.
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Figure 36. Averaged Maximum and Mean Pool Depth in Reach 17a of Boulder Creek, 1998-2000
and 2005-2008.
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Figure 37a. Escape Cover Index for Pool Habitat in Reach 17a of Boulder Creek, 1998-2000

and 2005-2008.
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Figure 37b. Escape Cover Index for Pool Habitat at Site 17a in Boulder Creek, 1997-2001 and

2003-2008.
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Figure 38. Averaged Percent Fines in Step-Run Habitat in Reach 17a of Boulder Creek, 1998-2001
and 2003-2008.
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Habitat Trends n the Lower and Middle Mainstem of the San Lorenzo River

In the lower mainstem (downstream of the Zayante Creek confluence) habitat conditions in
Reach 4 (above the gorge and below the Felton water diversion) were analyzed since 1997.
Habitat in rffles wasfocused orin the lower and middle mainstemecause warm water
temperaturethere willincrease energy requirements of juvenile steelhead, forcing them to select
fastwater habitat where water velocity and insect drift are maximized. SinBeth®Rrgest

peak flows have occurred in 1994/199997/1998 and 2005/200Bigures 53b, 55 and 65.

The largest storftows measured ahe Big Trees Gagaince 1995 were 10 March 1995 (14,200
cfs), 10 December 199711,400 cfs), 3 February 1998 (19,400 cfs), He@&nber 2003 (13,200

cfs), 1 January 2004 (11,200 cfs) and 31 December 2005 (13,300 cfs), and atluelrabove

the estimated range bankfull dischargé 2 , 8 0 0 T 4All&yAID%)chlatsvpuld be capable
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of mobilizing the streambed hese storms (artle onslaught of sediment coming in from the
upper watershed and especially the Zayantensatbrshed) brought streambank erosion, bankfull
channel widening, channel braiding, large trees entering the channel (subsequently cut up and
lost during later stanflows). General channel instabilityccurred inupper Reach fHenry

Cowell Park)of thelower mainstem after the 1997/1998 winteausing substantial streambank
erosion and washing large sycamores into the active chaxlesl {99%).

Water depth iniffles in the late summer/ falé mainly influenced by 1)aseflow 2) wetted
channel width and 3) the degreevwohterfilling in between the larger cobbles and boulders with
fine sediment/sand (sedimentation) and smaller rocks. Averetjed channebidth for habitat
typed riffles in Reach 4 in fall 1992000 and 20062008 was 33, 35, 30 (1999), 39, 39, 25 and
29 feet, respectively. By comparing the averaged mean monthly flow (May througm®ep)

at the Big Trees Gage immediately upstrerith riffle depth in Reach 4, wasevident that
habitat substrate conditionsriffles were likely best in 1997 (deepest riffles despite low
basdélows; low percent fines) and 2007 (deeper in 2007 than in 2001 and 2002 despite low
baseflow;low percent fines(Figures 25 and 2729). Riffle habitat had deteriorated from 2007
to 2008 despite similar baseflow and percent fiReffle embeddedness had worsened from
2007 to 2008 (19 to 33%7J éble 8), and channel width had increased to meitke depths
shallower n 2008(Table 59.

Substantial fillingof deep riffle pocketsvas detecteth Reach 4n 1999 (extreme shallowingf
maximum deptlevident)(Figure 27), with improvemenbbservedn 2000. Reduced escape

cover in 1999 was consistent with sedimentatiohybar(Figure 28). However, riffle

embeddedness at Samfiite 4 wasnconsistent with sedimentation in 1999, with riffle
embeddedness for 199000 being 40, 45, 30 (1999) and 45%, respectitatypeddedness
improvedin 1999 despite apparent filling obpkets.Reachwide riffle embeddedness for 2006

2007 showed improvement from previous years at 37 and 19%, respectively, but increased back
to 33% in 2008. Apparently, the wet winter of 2005/2006 did not cause the erosion and
sedimentation that the wiet winter of 1997/1998 had produced. Percent fines were relatively

high during the 1998001 years. Percent fines were reduced by 2007 and 200&®aching

1997 levels. The relatively high riffle escape cover in 2007 was created by primarily overhanging
will ows along the channel margin, root masses and large instream wood and very little from
cracks and crevices in the substrate. In 2008, riffle escape cover declined substantially in Reach 4
apparently because the high peak flow in January had removed ayiaghaegetation and some
instream woodln summary, although rearing habitat conditions in Reach 4 riffles in 2008

have improved since 1999 regarding more escape cover and reduced percent fines, 1997

riffle conditions were better with regard to habitat depth, and riffles in 1999 were also

deeper and had similar embeddedness compared to 2008. Riffle habitat conditions declined
from 2007 to 2008 regarding shallower depth, much less escape cover and higher
embeddedness.
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Figure 53b. The 1995 Daily Average Diharge for the USGSGageOn the San Lorenzo River at

Big Trees.
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Figure 55. The 1998 Daily Average Discharge for the USGS Gage On the San Lorenzo River at Big

Trees.
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Figure 64. The 2006 Daily Average Discharg®er the USGS GageOn the San Lorenzo Rver at Big
Trees.
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Figure 25. Averaged Mean Monthly Streamflow for May- September, 1997- 2008 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 2006-2008.
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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 2006-2008.
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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 2006-2008.
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In the middle mainstem (between the Zayante and Boulder creek confluences)coalitains

in 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 conditions in the middle mainstem, juveidelhead are found primarily in
fastwater habitat. Habitat conditions in Reach 8 were best in the wet year of 1998 (highest
baseflow, greatest depth, fastest water velocity and most escape Eayagg 30, 31 and 5p

As in Reach 4, we see the diprifile depth in 1999, indicating filling by sediment and smaller
rocks and gravels, and subsequent improvement in 2000. Changes in riffle depth approximately
followed changes in averaged mean monthly streamflow {Mgptember) except maximum

riffle depth @ntinued to decline in 2002 and 2003 despite greater streaniiguré¢ 25). Riffle

filling may have occurred in 2002 and 2003 after relatively high peak flows during winter that
were much above bankfull (7,880 cfs in 2002 and 13,200 cfs in ZDA&).impovedriffle
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depth was detected fall 2004 despite lower baseflaand sizeable preceding winter peak flow
(11,200 cfs) Conditions in 200%and 2006wvere also relatively good withigh baseflow Eigure

25), high riffle depth(Figure 30) andrelatively hidh escape coveiFigure 31). As in Reach 4,
percent fines greatly improved in 208i@d 2008ince 1998 and were approaching the 1997 low
(Figure 32). Embeddedness in the same sampled riffle in 120@7and 2008vas 35% 15%

and 30% respectively, indicatig that 2007 had some of the best substrate conditiorzsyeats
when the low percent fines are also consideBed substrate conditions declined regarding
embeddedness in 2008 after the higher peak flow (7,5700sfs)all rearing habitat conditions

in 2007 were not as good as in 1997 with regard to ddpmbghpercent finesand
embeddednessese similar Thedeep pockets in rifflethat existed in @07 had filled in 2008
Unfortunately, reachvide escape cover was not measured in riffles in I@@omparisons
However, escape cover in Z0@&as much less than in 1998 or 2005, indicating reduced habitat
quality in that regardf baseflows hal been the same in 1997 and 200Babitat conditions in
Reach 8 riffleswould have been better in 1997 due tdeeper pockets and likely more

escape cover in 1997

Figure 30. Averaged Maximum and Mean Riffle Depth in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2008.
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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 2005-2008.

0.40

o
w
o

|

0.32 7

o
N
©

|

o
N
i

L

0.16

S

o©
o
©
|
=

Escape Cover Index (linear ft of cover/ ft of riffle habitat)
o
N
o
L

o
o
B

|

o
o
S

T T T T T T T T T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

Figure 32. Averaged Percent Fines in Riffle Habitat in Reach 8 of the Middle Mainstem San
Lorenzo River, 1997-2001, 2003 and 2005-2008.
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Habitat Trends in San Lorenzo Tributaries

In generaljn comparingsubwatersheds on theest side of the drainage (largest being Fall and
Boulder)with those on the east side, those on the westeside figener al |l yo st eepc¢
are from granitic origirfrather than shale and sandstone) gererallywith larger boulders

present in theilower reachegheyflow through deeper and narrower canyons without

floodplains, are relatively more shaded and cooler and are impacted by primarily surface water
diversions and logging. The swatersheds from the east (largest being BrancHOesborera,

ZayanteBean, Newell, Bear and Kings) are generally lower gradient, are mostly from shale and
sandstone origin (except Brancife@arbonera), have reaches that do not always flow through

narrow canyons, are sporadically less shaded by primarilywdeedreesandthey arevarmer.

Streamside vegetation plays little role in pool formation in Boulder QGyedke west sidbut

plays an important role iRall Creek The flatter sulwatersheds of the eastern tributaries are

more impacted than the westdributaries by higher residential and urban density, more human
activities (more paved surfaces, quarrying, logging and busiaedsoadgenerated chemical
pollution) and greater water extraction primarily from wells (except Lompico Creek, which has a
surface diversion). The upper mainstem has a msubsétratenfluences from western and

eastern tributarielsut is generallyow gradientwith short rifflesand long poolsexcept where
gradient increases in the upper reaches beginning near Waterman Gap

In Zayante Creek, the largest easternwsakershed of the San Lorenzo system, habitat trends
were analyzed in Reach 13d since 139&en habitat typing of tributary reaches began. This was
the uppermost reach under study and downstream of MountarheGBalch. Pool habitat was
focused on for depth and escape cover parameters because in smaller tributary channels, most
juvenile steelhead inhabit pools, with important Size Class Il and Ill juveniles restricted to
primarily pools and stepuns. In Reachi3d, annual changes in pool depths paralleled annual
changes in averaged mean monthly streamflow record at Big Trees gag&édegmber)

except for additional shallowinigom 2000to 2003 caused by streambed filling despite

increased baseflow in 200Bigures 25 and 33 However, percent fines in stepns declined
substantially through the periool 2007, only to increase substantially in 2QBgjure 35).

Percent fines in stepuns in 2007 were andll-year low. The important reaehide pool escape
cover showed improvement from 1998 to 2005 but substantial reduction in 2006 and continued
low in 2007and 2008 Figure 348). (Escape coveaand depthn sampled pools mirroreds

much as possible, annuabchwide changes to sample average habitat comditimt should not

be used to detect reawvhde trendsfigure 34b).) Rearing habitat conditions have declined in
Zayante Reach 13d from 198 to 2038, judging by the shallowesimeanpool depths in the
12-year period in 20 (where annual differences in bastow have limited effect on pool

depth) and the relatively low pool escape cover in 280
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Figure 25. Averaged Mean Monthly Streamflow for May- September, 1997- 2008 at the Big Trees
Gage on the San Lorenzo River.
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Figure 33. Averaged Maximum and Mean Pool Depth in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2008.

—t—  Average Maximum Pool Depth
- = Average Mean Pool Depth

24 TN

2.0 A

Depth (ft)
/

]\ : : : :
/

0.0 =1 i i i i i i i i i i
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, 20alifornia 95007



Figure 34a. Escape Cover Index for Pool Habitat in Reach 13d of Zayante Creek, 1998-2000,
2003 and 2005-2008.
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Figure 34b. Escape Cover Index for Pool Habitat at Site 13d in Zayante Creek, 1998-2001 and
2003-2008.
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Figure 35. Averaged Percent Fines in Step-Run Habitat in Reach 13d of Zayante Creek, 1998-2001,
2003-2008.
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In Boulder Creek, the largest western-sudtershed of the San Lorenzo system, habitat trends
were analyzed in Reach 17a since 1998. Annual changes inwetepool depths did not

parallel annual changes in averaged mean mypstrdamflow record at Big Trees gage (WMay
September) in 1992000 but did in 20052008. Pool depth in 1999 remained similar to 1998
and actually improved despite reduced basefleigyures 25 and 39. Pool depth increased in
2006 and declined in 20@nd D08 consistent with changes in baseflow. Overall pool filling
appeared evident from 1998 to 3dfom reduced pool depths beyond the effects of baseflow
differences especially for maximum pool deptReduced pool escape cover, readtie, was
evident fran 1998 to 208, though it was limited in generdfifure 378. Reachwide escape
cover was highest in 1998, declined considerably in 1999, rebounded in 2005 but declined in
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2006 and remained low in 20@nd 2008High escape cover at the sampled pool bamt1997

in the same vicinity of later sampling offered evidence that escape cover was once much higher
(Figure 37b) than in 2008 Escape cover was generally less in lower Boulder Creek than in
Reach 13d in Zayante Creek over theygar period. Percefines in valuable stepun habitat
increased from 1998 to 1999 but declined to a low in 2005 and maintained low level @n2007
2008(Figure 38). This aspect of rearing habitat improved. Percent fines in Boulder Reach 17a
were generally less than in tAayante Creek Reach 13dg¢ludingin 2008 (Figures 35 and38).
Overall rearing habitat quality in Boulder Reach 17a has declined from 1997 to 28(asit

had in Reach 13d) due to reactwide pool filling and reduced pool escape cover.

Figure 36. Averaged Maximum and Mean Pool Depth in Reach 17a of Boulder Creek, 1998-2000
and 2005-2008.
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Figure 37a. Escape Cover Index for Pool Habitat in Reach 17a of Boulder Creek, 1998-2000
and 2005-2008.
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Figure 37b. Escape Cover Index for Pool Habitat at Site 17a in Boulder Creek, 1997-2001 and
2003-2008.
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Figure 38. Averaged Percent Fines in Step-Run Habitat in Reach 17a of Boulder Creek, 1998-2001

and 2003-2008.
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TRENDS IN JUVENILE STEELHEAD DENSITY AND HABITAT
CONDITIONS IN SOQUEL CREEK, 1997-2008

Trends in Juvenile Steelhead Dengiind Habitat Qualityin the Soquel Creek Mainstem

At the 4 mainstem sites tracked for the past 12 years, annual trends in total and YOY juvenile
densities paralleled each othfar the most parfFigures 19 and 2). Because the juvenile
population in tle mainstem is largely YOY, spawning effort, spawning success and early YOY
survival largely dictate total juvenile densities in these readthesier years withmilder winter
stormflows (or mostly early stormflows and few late stormflows)raddced basflow, total and
YOY juvenilesteelheadiensitiesvere relatively highein the Soquel Creeknainstenthan in

wetter yeargTables19, 21 and 2§. The years of highest YOY and total juvenile density
corresponded to years with the lowest averaged mean instrgmmflow (May September),
indicating the drier yearsr at least years with few late winter and spring stqffigure 26).

These are also typically the years when the lagoon population of juveniles is the ghdlatest (
2009. This inverse relationgh may be explained by reasoning that during milder winters, adult
spawners probably have poorer access to the upper watershed, having more shallow riffles and
other impediments to pass. Thus they expend more spawning effort in the mainstem. Also, in
drieryears, survival of eggs and emerging YOY may be increased without substantial late
stormflows to scour or smother redds and wash away YOY. We learned from our spawning
gravel study, which involved streambed coring and particle size analysis, that spgraneig
conditions in the mainstem were reasonably good in 2002, a year that was likely without large
bankfull stormflows that would move considerable sedimality 2003). The exception tehis
inverse relationship was 2001, when YOY and total juvetelesities were relatively low despite
the mild winter(except for the uppermost mainstem site with densities all increasing from 2000
to 2001).Higher YOY and total densities occurred in 1997, 2002, 220@7and 2008

The pattern of densities of larggize Class Il and Il juveniles in relation to baseflow is more
complex than for YOY. In wetter years, there may be less spawning effort and spawning success
in the mainstem until late in the spawning season. However, the above median daily baseflow
resuts in faster water velocity, increased insect drift and deeper feeding stations in fastwater
habitat, at least in the springll of these factors promoted faster growth rate, leading to a higher
proportion of YOY reaching Size Class Il their first yead &iigher densities of larger juveniles.
There can be wet years with associated high basafdatively low YOY densitiesyet

relatively high Size Class Il densities. The wet years of 1998 and 2005 are in this category
(Figures 23 and 2. However, 200&vas very wet but did not generate high Size Class Il and Ill
densities. This was likely because YOY densities were so low in the mainstem (many large
storms occurred in April and May to destroginstensteelhead redgdand spawning access to

the upper wadrshed was good even in late sprinigatfaster growth rate could not make up for
the fewerYQY juvenilesin the mainstenfFigure 78).
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The other yeahavingespecially high densities of larger juveniles in the mainstem was 1997,
which had large stornisefore 1 Februarip boost the basefloand virtually nothing after that.
Very stableconditions forspawning and YOY emergence were created. Thathahhigh YOY
densitiesand a high proportion reached Size Class Il, presumably besjgasaing efforeind
success were likely high in early February. This wallldw early emergence and early spring
growth despite the lower baseflow later on. The year 2002 had a similar hydrographtpattern
1997in that the larger storflows came earlybut they were snil@r than in 1997, and a series

of smaller storms came in February and MgFiQure 74). Most pawning may have occurred
later in 2002 than 199%aving primarily late emerging YOY that would have less time to grow
to Size Class Hhan in 1997beforebaseflow diminished in late sprin§o, 200zhadhigh

densities of YOY in the mainstem, but @@t many reached Size Clasaglin 1997In addition,
1997 hadnuch moreescape cover for larger juveniles than 2002, as indicated in Reaches 1
(Figure 408 ard Reach 7Kigure 433). Instream wood was common in 1997, and escape cover
was relatively high in all mainstem reaclaéter high peak flows in January 1995 and December
1996(Alley 2003). The years 2004, 2007 and 2008 had preWoomsld winters(Figures 76, 79
and 80), likely hadheavy spawning in the mainsteamd producedelatively high densities of
YOY. However, baseflow was insufficient to grow many to Size Classdding to low

mainstem densities &ize Class Il and ljuveniles

Since 1997rearing habitat quality in the lower mainstéas indicated by Reach has improved

with regard tancreased average maximum pool depth and has declined with regard to reduced
escape covgiFigures 39 and 40a During the instream wood survey in 200#8streach was

noted for its lack of large woodlley 2003). However, riffle conditions for aquatic insects and
steelhead food supply have improved regarding less embeddefigess 41). In the lower
mainstem, densities of larger juveniles were not a&dociatedavith rearing habitat conditions.
Spring and summer baseflow and associated growth rate of YOY appeared to overshadow non
flow related habitat conditions to determine densities of larger juveniles. This was partly a result
of extremelylow yearing densities in the mainstewiter the two winters with the lowest peak
flows since sampling began, 1994 (900 cfs) and 2007 (614 cfs), slightly higher densities of
yearlings were detected at some mainstem sites compared to other years. This mayhatitate
more overwintering shelter was present (in the form of large instream wood), survival of
yearlings might increase in the mainstem of Soquel Crkdy(1995; 2008).

In summary, since 1997 in Reach 1, rearing habitat quality has improved with icreased
average maximum pool depth and has declined with regard to reduced escape cover.
However, riffle conditions for aquatic insects and steelhead food supply have improved.
During the instream wood survey in 2002, this reach was noted for its lack airge wood
(Alley 2003c).
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Figure 19. Plot of Annual Total Juvenile Densities at Mainstem Soquel Creek Sites, 1997-2008.
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Figure 21. Plot of Annual YOY Densities at Mainstem Soquel Creek Sites, 1997-2008.
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Figure 26. Averaged Mean Monthly Streamflow for May- September, 1997- 2008 at the Soquel
Village Gage on Soquel Creek.
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Figure 23. Plot of Annual Size Class II/ lll Juvenile Densities at Soquel Mainstem Sites,

1997-2008.
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Figure 39. Averaged Maximum and Mean Pool Depth in Reach 1 of Soquel Creek, 1997-2008.
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Figure 40a. Escape Cover Index for Pool Habitat in Reach 1 of Soquel Creek, 1997-2008.
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Figure 40b. Escape Cover Index for Pool Habitat at Site 1 in Soquel Creek, 1997-2006 and 2008.
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Figure 41. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 1,
of Soquel Creek, 1997-2008.

70

65

60

55

50 T

45

40

30

25 7

Percent Embeddedness

20

15

10

35 7

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008

P.O.Bo x

200 A Brookdale, X14alifornia 95007




In the upper mainstem (upstream of the Moores Gulch confluer®each ¥, densities of larger
juveniles (Size Class Il and llIF{gure 23) were notassociatedvith reachwide changs in pool

depth or escape cover, except for escape cover in 1997. However, fluctuations in larger juveniles
were consistent with fluctuations in pool escape cover at sampling sites (except 2004), but the
amplitude of fluctuations was not consistefig(re 430. Spring and summer baseflow and
associated growth rate of YOY appeared to overshadovilowrelated habitat conditions to
determine densities of larger juveniles. This was partly a result of low yearling densities in the
mainstem.

Habitat condibns in Reach 7 (between the Moores Gulch confluence and the Purling Brook
ford) were analyzed since 1997. Overall rearing habitat quality declined since 1997 in the upper
mainstem (as indicated by Reach 7) regarding pools filling with sediment anddage esver
(Figures 42 and 433 thoughmaximum pool depth increased slightly in 2008, esckpe cover

has steadily improved from the low point of 1999. During the instream wood survey in 2002, this
reach was noted for its lack of large woddl€y 20039.

Changes in reaeWide pool depth somewhat paralleled changes in averaged mean monthly flow
rate (May September) until 2009-{gures 26 and 42. In 2005, depths decreased despite
increased streamflow, indicating pool filling with sediment. Data fragrldfver half of the reach

in 2006 208 indicated that that pool depth has not likely recovered, leading to an overall
decline in pool depth since 1997. Readlde escape cover was highest in 1997, showed a
substantial twethirds decline by 1999 and a stgadcrease to 2@) although it was stildbout

Y% the 1997 levelHigure 433). (Escape cover at sampling sites varied more than it did-reach
wide, indicating the difficulty in finding pool habitat that fit average conditions for both depth
and escape covert this reachigure 43b).) Riffle and run embeddedness at sampling sites
fluctuated annually since 1997 and vsawilarin 2008 as in 199qwithin the range of error for
visual estimateq)Figure 44). It did not fluctuate in an inverse way to averagemmonthly
streamflow (MaySeptember), 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 neceseaelate positively with

the size of stormflows earlier in the wint2008 had a much higher peak flow on 25 January
(assumed, based on San Lorenzo Big Trees gage data because Soquel data are not yet available)
than occurred in 2007, though its basefloas lessin addition, if the larger storms occur early

in the winter, there is more time and lower flows after to transport sediment away than if larger
storms occur later in the winter. We see the largest increase in embeddedness in 2001 when the
large$ storm came in early MarclriQure 72). We see the largest decrease in embeddedness in
2002 when the largest storms came in November and early JaRigame(73). However, the
decrease in 2005 came despite the largest storm in Apsiimmary, overall rearing habitat

guality declined in Reach 7 since 1997 because of pool filling with sediment and less escape
cover. During the instream wood survey in 2002, this reach was noted for its lack of large
wood (Alley 2004).
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Figure 42. Averaged Maximum and Mean Pool Depth in Reach 7 (Above Moores Gulch)
of Soquel Creek, 1997-2008.
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Figure 43a. Escape Cover Index for Pool Habitat in Reach 7 (Above Moores Gulch)
of Soquel Creek, 1997-2008.
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Figure 43b. Escape Cover Index for Pool Habitat at Site 10 (Reach 7 Above Moores Gulch)

in Soquel Creek, 1997-2008.
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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, 1997-2008.
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Trends in Juvenile Steelhead Densiyd Habitat Qualityin the East Branch Soquel Creek

In the East Branch of Soquel Creek, trendsivepile steelhead densities were tracked since

1997 at Sites 13a (Reach 9a) and 16 (Reach 12a). Site 13a is located downstream of the Amaya
Creek confluence, the quarry water diversion, the Hinckley Creek confluence and the Mill Pond
water diversion and adfall (under new ownership prior to the 2006 sampling). Site 13ais in a
geomorphically unstable reach where streambank erosion and fallen trees are common, and
streambed rocks are poorly sorted by si&a&ry Hecht, personal observatior). Habitat

conditions in Reach 9a may change considerably during high winter stormBae<l6 is

located in the Soquel Demonstration State Forest (SDSF) and above permanent water diversions.
During and after drier winters, spawning access and summer baseflow are matisles46

than Site 13aJsually, less than 10% of the juveniles at these sites were larger yearlings. YOY
growth rate is less at Site 16, with only a few YOY reaching Size Class Il after the wettest
winters. A higher proportion of YOY reach Size Cldss Wwetter years because more food is
available during higher spring baseflow.

In East Branch Soquel Creek, total and YOY densities annually fluctuated in a dissimilar fashion
in lower East Branch (Site 13a) and upper East Branch (Site 16), excejictteaped at both
locations from 2001 to 2002 and decreased at both locations in 2g06es 20 and 22 After
reaching a 1¥ear high in 2004, total and YOY densities in the lower East Branch declined in
2005 and then again in 2006 to almost zero wueaded in 2007 and 2008. Higher YOY

densities in drier years in the lower East Branch may have resulted from 1) greater spawning
effort than in wetter years, 2) more spawning success and 3) higher survival of YOY after
emergence. In wetter years, moreladteelhead likely continued further up the East Branch into
the Soquel Demonstration State Forest (SDSF). Though 2008 was a very dry year in the SDSF, it
had larger storms early on than 2007 to provide better spawning access than 2007, with
correspondindnigher YOY density. With the streambed instability of the lower East Branch, redd
(nest) scour or burial in sediment may have been more common in winters with higher
stormflows.During the instream wood inventory in 2002, this reach was identified asittne

small quantities of large instream woadl¢y 20039. If the incidence of large instream wood

were to increase substantially, rearing habitat quality and improveehavier survival in
intermediate to wetter years may play more important rolesneasing Size Class Il and llI
densities.

Overall rearing habitat quality declined in the lower East Branch from 1997 to 2008, primarily
with regard to fastwater habitat important to YOY juveniles and aquatic insects. Other factors
related to the turbitly and thin silt layer on the substrate observed at the sampling site in 2006
and 2007 (downstream of the Mill Pond outfall) may also indicate reduced habitat quality.
Turbidity and the fine silt layer seemed more localized in 2008.

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, Ztalifornia 95007



In Reach 9a, sincedhsame pools were sampled for steelhead iniII¥¥BRO and for 2002004,

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 at sampled pools sinc
1997 may reflect general trends in escape cover.

At Site 13a, annual densities of Size Class Il and Il juveH&gire 24) were notassociated

with changes in pool escape cover at sampling ekespt in 200§Figure 46b). Insufficient

years of dat were available for reashide changes in pool depth, escape cover or percent fines
in run and stepun habitat to make comparisons with trends in juvenile dendrigsrés 45,

46a and 47. In 2005 2007, densities were na@tssociateavith these habitgbarameterdn 2008,
increased densitied larger juvenilesvere positivelyassociateavith increased maximum pool
depth and higher escape cover at the interrupted, incomplete sample site. (Capture of coho
salmon at the first pool in 20@8evented the sapling of apool with less escape cover.)

Average embeddedness in riffles and runs at sampling sites generally increased through the years
as densities declined in 192000 Figure 48). But densities were nasssociateavith changes

in embeddedness in 2DR005.The relatively high density in 1997 was consistent with the
highest escape cover in sampled pool hafptavided by instream woodnd the lowest
embeddedness in sampled riffle and run habitaiyears.

Thetypical disconnect between natreamflow related rearing habitat conditions and Size Class
[l and Il densities in the lower East Branch indicated that rearing habitat quality within the
observed range in the last 12 years was overshadowed by powvioiersurvival of yearlings

in yeas that were not wet enough to grow many YOY to Size Class Il.-®@weer survival did

not appear good in any year. The effect of-sseamflow related rearing habitat conditions was
also overshadowed by the added potential for growth of some YOY t&€Bige Il in

intermediate to wet years. The years with highest densities of Size Class Il and Il juveniles in the
lower East Branch occurred in 1998 and 2(agyre 24), two relatively wet yeard={gures 70

and 77) with moderate YOY densitiegigure 22). There had been a steady decline in densities
of large juveniles from 1998 to a low in 2004. Higher growth rate during these high-spring
baseflow years of 1998 and 20@5gure 26) allowed a higher proportion of YOY to reach Size
Class Il, leading to higlmealensities of larger juveniles in 1998 and 2005.

In summary, data indicated that overall rearing habitat quality in 2008 in Reach 9af the
lower East Branchwas similar to 2000 conditions with regard to pobdepth and escape
cover. Other factors relaked to the turbidity and thin silt layer on the substrate observed at
the sampling site in 2006 and 2007 may indicate lower habitat quality in the upper part of
the reach, though it was more localized in 2008uring the instream wood inventory in
2002, this reach was identified as one with small quantities of large instream wood (Alley
2003c). Retention of more instream wood would enhance overwintering survival of
yearlings and rearing habitat.
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Figure 20. Plot of Annual Total Juvenile Densities at East Branch Soquel Creek Sites,
1997-2008.
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Figure 22. Plot of Annual YOY Densities at East Branch Soquel Creek Sites, 1997-2008.
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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 2005-2008.

261 o e G S o

204 o R -

e S S -

T

Average Maximum Pool Depth

067 """""""" """"""""" — o — Average Mean Pool Depth

0.0 ! ! ! ! ! ! ! ! :
2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, 2&alifornia 95007



Figure 46a. Escape Cover Index for Pool Habitat in Reach 9a (below Mill Pond) of East Branch
Soquel Creek, 2000 and 2005-2008.
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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, 1997-2008.
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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 2005-2008.
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Figure 48. Average Embeddedness for Riffle and Run Habitat at the Sampling Site in Reach 9a
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In the upper Bst Branchat Site 16 in the SDSIgensities of Size Class Il and Il increased
during 19971999, with a steady decline to less than-fiftle the 1999 density by 2004. Then
the density increased up to the highest density in 12 years in the dry year ¢Figd0e 24).

The relatively high density of Size Class Il and Il juven{2&/ 100 ft)was likely due to at least
moderate numbers of YOY in 2006 and good ewveter survival of yearlings during a mild
winter. However, the yearling density declinetdstantially in 2008 to reduce the density of
larger juveniles. This was partially due to low recruitment of YOY from 26@yu(e 22) and
likely a bankfull event during the 2007/2008 winter that flushed some yearlings downstream.

The three highest Sizd&3s Il and Ill densities in the upper East Branch did not correspond to
any hydrologic category. They were 1998 (very wet year), 1999 (intermeaiiafta| yearwith
relatively mild peak floywand 2007 (very dry year). Bof998 and 1998ad sufficient pring
baseflows to grow some YOY into Size Class Il. The dry year likely had very gooavimter
survival of yearlings, although rearing conditions worsened. In addition, adult access may have
been hampered in the dry 2006/2007 winter, resulting in |0@&f production and reduced
competition for food to benefit yearlings. Retrieval of Rdfged juveniles has indicated very
limited movement of tagged individuals from their original locations. If the incidence of large
instream wood were to increase sabstlly in the East Branch Soquel Creek, rearing habitat
guality and improved ovewinter survival of yearlings may play more important roles in
increasing Size Class Il and Il densities.

In the Upper East Branch (above the stream gaging stationqathadmitditions in Reach 12a

(between Amaya Creek confluence to the gradient increase and the beginning of bedrock pools)
were analyzed primarily since 20Data indicated that habitat quality in 20068Reach 12a of

the SDSRwvas similar to conditions in 20, afterflow-related conversion of stepn habitat to
shallow pool habitat was taken into account in the dry years of 2007 andR20& (49).

However, pool rearing habitgtalityincreased in years between (greater pool depth in 2006;
much greater ol escape cover in 2004 and higher amoahfmol escape covén all years
betweer2000 and 2008Figures 50a ands0b)).

As in Reach 9a, reaelide pool depth in Reach 12a increased in 2006, consistent with higher
averaged mean monthly streamflow (M&8gptember) and decreased in 2007 and 2008,

consistent with lower baseflowigures 26 and 49. Level of baseflow likely affected reach

wide measure of pool depth because former-gtaghabitat during higher baseflow conditions

may have become shallow pdmbitat in 2007 and 2008 with only a trickle of streamflow.
Reachwide pool depths in 2007 and 2008 were less than in 2000 but may have been due more to
conversion of stepun habitat to pool habitat in a very dry year than to pools filling with
sedimentReachwide escape cover increased from 2000 to 2005 and has decreased in
2006712008 t o j us (Figures9a. Sitcdhrsample@ gb@sin 2000 wesel clsosen

to represent average habitat conditions for depth and escape cover for the reabraimd208re
sampled repeatedly for fish for 5 years, graphing of pool escape cover at the same sampled pools
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for 2000 2004 may reflect general trends in escape cover for the reach. These results from
sampled pools indicated that pool escape cover incréasad®000 to 2002, declined in 2003
and increased to any@&ar high in 2004Kigure 50b). Then it declined reaeWwide during the last
three years down to slightly less than the 2000 level. Reatd percent fines in important step
run habitat declined leghan 10% since 2000, not indicating a real chaRigei(e 51). Percent
fines at sampled stapins were similar between 2000 and 2008, as Wwajufe 52).

At Site 16, annual densities of Size Class Il and Ill juveniles werassotciateavith changesn
pool escape cover at sampling sitég(re 50b). In fact, densities were the lowest in 2004 when
pool escape cover at sampling sites was the highest. Densities increased from 2004 to 2007
despite a decline in pool escape cover at sampling sites.itnsuiffyears of data were available
for reachwide changes in pool depth and escape cover or in percent fines in run anchstep
habitat for comparison to trends in juvenile densitiegures 49, 50a and 51 Densitiesof Size
Class Il and Il juvenilesvere not positivelyassociateavith changes in these habitat parameters
but, in fact, increased despite reacide decline in pool escape cover for 20B807.However,
thedecline in these smetized fish in 2008 did correlate with decreased pool deptlescape
cover Figures 49, 50a and 50p But it alsocoincidedwith low YOY densities in 2007 for low
recruitment as yearling¥he density decline in 20002004 wasassociatedavith relatively high
percent embeddedness in riffles and steps at samplingites except for thiessembeddedness
in 2003 Figure 52). Densities increased in 2005 widssembeddedness.

The apparent disconnect between rearing habitat conditions and Size Class Il and Ill densities at
Site 16 indicated that rearing habitat qtyalvithin the observed range in the lagtykars was
overshadowed by 1) poor oveinter survival of yearlings in years that were not wet enough to
grow many YOY to Size Class I, 2) the potential for growth of some YOY to Size Class Il in
intermediate tavet years and 3) high ovarinter survival of yearlings in dry years. If the

incidence of large instream wood were to increase substantially, rearing habitat quality and
improved ovetwinter survival in intermediate to wetter years may play more impaibéeg in
increasing Size Class Il and Il densities.

In summary, although improvement in pool rearing habitat in Reach 12a was detected in
some years (greater pool depth in 2006 and much greater pool escape cover in 2004), data
indicate that habitat quality in 2008 was similar to conditions in 2000. Increased incidence
of large 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 49. Averaged Maximum and Mean Pool Depth in Reach 12a (SDSF) of East Branch

Soquel Creek, 2000 and 2005-2008.
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Figure 50a. Escape Cover Index for Pool Habitat in Reach 12a (SDSF) of East Branch
Soquel Creek, 2000 and 2005-2008.
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Figure 50b. Escape Cover Index for Pool Habitat at Site 16 (Reach 12ain SDSF) in
East Branch Soquel Creek, 2000-2008.
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Figure 51. Averaged Percent Fines in Step-Run Habitat in Reach 12a (SDSF) of East Branch
Soquel Creek, 2000 and 2005-2008.
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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, 2000-2008.
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Figure 1. Total Juvenile Steelhead Site Densities in the San Lorenzo River in 2008 Compared to the
10-Year Average Density. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd year for
Lompico (13e) and 2nd 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 2008
Compared to the 10-Year Average. (8the year for Mainstem (1), 7th year for Mainstem (2a),
3rd year for Lompico (13e) and 2nd 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 2008
Compared to the 10-Year Average. (8th year for Mainstem (1), 7th year for Mainstem (2a), 3rd Year
for Lompico (13e) and 2nd Year for Branciforte (21a-1).
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Figure 4. Total Juvenile Steelhead Site Densities in Soquel Creek in 2008 Compared to the
12-Year Average. (8th year West Branch (19).
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Figure 5. Juvenile Steelhead Site Densities for Young-of-the-Year in Soquel Creek in 2008
Compared to the 12-Year Average (8th Year West Branch (19)).
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Figure 6. Juvenile Steelhead Site Densities for Size Classes Il and Ill in Soquel Creek in 2008

Compared to the 12-Year Average Density (8th Year West Branch (19)).
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Figure 7. Total Juvenile Steelhead Site Densities in Aptos and Valencia Creeks in 2007, 2008
and 4-Year Average, Including 1981 and 2006.
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Figure 8. Juvenile Steelhead Site Densities for Young-of-the-Year in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Figure 9. Juvenile Steelhead Densities for Size Classes Il and Il in Aptos and Valencia Creeks
in 2007, 2008 and the Average, Including 1981 and 2006.
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Figure 10. Total Juvenile Steelhead Site Densities in Corralitos, Shingle Mill and Browns Valley

Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 11. Juvenile Steelhead Densities for Young-of-the-Year in Corralitos, Shingle Mill and

Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 12. Juvenile Steelhead Densities for Size Classes Il and lll in Corralitos, Shingle Mill and

Browns Valley Creeks in 2007, 2008 and the Average, Including 1981, 1994 and 2006.
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Figure 13. Plot of Annual Total Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Figure 14. Plot of Annual Total Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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Figure 15. Plot of Annual YOY Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Figure 16. Plot of Annual YOY Juvenile Densities at San Lorenzo Tributary Sites, 1997-2008.
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Figure 17. Scatter Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Mainstem Sites,

1997-2008.
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Figure 18. Plot of Annual Size Class II/ lll Juvenile Densities at San Lorenzo Tributary Sites,

1997-2008.
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Figure 19. Plot of Annual Total Juvenile Densities at Mainstem Soquel Creek Sites, 1997-2008.

110 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
S ERRREEEEEERE R L EEREEE s —a-— | ower Mainstem 1
100 7 R EETETRRRR R CRREPREE R —&-—  Lower Mainstem 4
o B E TR T EE TR . —B-—  Upper Mainstem 10
9 1 ‘ ‘ ‘ ‘ ‘ —— Upper Mainstem 12
i 4-Site Average
_ 807 : ‘
é 4
= 70 T
E i
3
2 60
F) 4
2
0 50 T
o J
Z,E, i
0 40
3 ,
3
30
20
10
0 -
T T T T T T T T T T T T
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sample Year
D.W. ALLEY & Associates Santa Cruz County Fishery Report 2008
PO.Box 200 A Brookdale, 24l ifornia 95007



320
300
280
260
240
220
200
180
160
140
120
100

80

60

40

20

Juvenile Steelhead/ 100 ft

Figure 20. Plot of Annual Total Juvenile Densities at East Branch Soquel Creek Sites,

1997-2008.
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