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REPORT SUMMARY
The mogt sgnificant findings in 2006 were:

Especidly low juvenile dengties (young-of-the-year fish (YOY’s) and yearlings) in the San
Lorenzo and Soqued watersheds (especidly in the lower San Lorenzo and Soquel mainstems
and below Mill Pond on East Branch Soqud),

Much better YOY production in the Corralitos (especialy Browns) and Aptos watersheds
compared to the 2 other watersheds,

Rebound in juvenile dengties in the Corrditos watershed from lower dengtiesin 1994 (avery
dry year),

Fast growth rates of YOY’sin al watersheds so that many reached smolt size,

Habitat improvement in the lower maingtems of the San Lorenzo and Soque watersheds and
generdly habitat decline e sawhere except improvement in West Branch Soque,

Streambed conditions were generaly degraded in the Aptos and Corralitos watersheds
compared to the most recent past monitoring (1981 in Aptos and 1994 in Corralitos),

Apparent inability of adult steelhead to pass Girl Scout Fals 11 on West Branch Soqud.

Smolt habitat at sampling Sites was rated, based on smolt-sized (=>75 mm SL) juvenile stedhead
densty according to the rating scheme developed by Smith (1982). (Note: the scheme was applied to
al stes, and lower San Lorenzo Sites were rated very good and excellent in 1981.) This scheme
assumed that rearing habitat was usudly near saturation with smolt-sized juveniles, and spawning rardy
limited juvenile stedlhead abundance. This was doubtful in 2006 in the San Lorenzo and Soquel
watersheds because much higher juvenile densities would be expected with the higher than average
streamflows, based on past years of sampling. Juvenile steelhead densities (both young- of-the-year fish
(YOY’s) and yearlings) were below average at dl sampling sitesin the San Lorenzo and Soquel
watersheds. Refer to the following summary table for smolt-sized juvenile dengities and Figures 2, 4, 6
and 8 excerpted from the main report and provided in the summary to compare 2006 smolt densities
to averages caculated from al monitored years of data.
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Sampling Sitesin 2006 in the San L orenzo, Soquel, Aptos and Corralitos Water sheds Rated by
Smolt-Sized Juvenile Density (=>75 mm SL) and Reach Habitat Trends from Most Recent

Past M onitorinag.

Avg Density* 2006 Density 2006 Smolt Habitat Reach Habitat
Site (Smolts/ 100 ft) | (Smolts/ 100 ft) Rating Trend
Low. San Lorenzo #1 141 12 Very Poor** +
Low. San L orenzo #4 17.6 16.2 Good +
Mid. San L orenzo #6 54 23 Poor —
Mid. San L orenzo #3 84 58 Below Average -
Up.San Lorenzo#11 85 30 Poor -
Zayante#13a 11.8 11.7 Fair Similar
Zayante#13c 132 126 Fair
Zayante#13d 17.8 17.3 Good -
L ompico #13e 57 Below Average
Bean #14b 157 119 Fair
Bean #14c 139 171 Good —
Newell # 16 135 16.2 Good -
Boulder #17a 132 182 Good -
Boulder #17b 11.2 137 Fair —
Bear #18a 138 136 Fair -
Branciforte#21a 119 10.8 Fair —
Mainstem Soquel #4 11.2 28 Poor +
Mainstem Soquel #10 9.2 6.3 Below Average +
East Branch Soquel #13a 101 32 Poor Similar
East Branch Soquel #16 838 9.1 Fair —
West Branch Soquel #19 35 47 Below Average
West Branch Soquel #20 4.0 58 Below Average +
West Branch Soquel #21 111 14.1*** Fair Similar
Aptos#3 14.9 190 Good i
Aptos #4 8.0 101 Fair — Kxwx
Valencia #2 10.2 38 Poor — Kxwx
Valencia #3 131 129 Fair — KRk
Corralitos #3 11.0 19.3 Good — Frww
Corralitos #8 16.6 132 Fair — Kxwx
Corralitos#9 284 416 Very Good — Frww
Shingle Mill #1 16.9 16.2 Good — Frww
Shingle Mill #3 37 34 Poor — Frww
Browns Valley #1 200 17.0 Good — Frww
Browns Valley #2 94 16.9 Good — Frww

* Average calculated from dl years of sampling at the sites representing segments with
the same number designations.
**  Refer to Table 40 for the range of smolt densities in each rating category.

***  From NOAA Fisheries Sampling Site Data.
**x* Comparison between 2006 reach conditions and previous site conditions in either

1981 or 1994.
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Size Class |l and |11 Juvenile Density (fish/ 100 ft)

Figure 2. Juvenile Steelhead Site Densitiesfor Size Class1l and 111 Fish in the San L orenzo River in 2006

Compared to the 8-Year Average Density. (First year of sampling for Lompico (13e) and 6th for
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Figure 4. Juvenile Steelhead Site Densitiesfor Size Class|| and 111 Fish in Soquel Creek in 2006 Compared to
the 9- or 10-Year Average Density. (Fifth year of sampling above Girl Scout Falls| (21) and 6th below
Hester Creek (19).)
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Figure 6. Juvenile Steelhead Site Densitiesfor Size Class|l and |11 Fish in Aptosand Valencia Creeks

in 1981 and 2006.
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Figure 8. Juvenile Steelhead Site Densitiesfor Size Class|l and 111 Fish in Corralitos, Shingle Mill and Browns
Valley Creeksin 1981, 1994 and 2006.
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There are likely multiple reesons for the low juvenile denstiesin 2006. The timing and intengity of the
previous winter sorms likely played amgor role. We see from USGS hydrographs that the first
ondaught of heavy rains came early, in January. Then there was adrier period followed by repeated
high sormflows in March through May. Early spawners took advantage of the first pulse of winter
sormflows. Y earlings took advantage of the high spring flow to grow quickly and enter the bay without
saying another year. The early emerging Y OY’ s from the early spawners grew quickly, but many likely
suffered heavy mortdity from high spring sormflows. The near absence of large wood to provide
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overwintering habitat likely increased the mortdity. The inherently high sediment component to stream
channels and easily eroding streambanks in the Santa Cruz Mountains likely greatly reduced egg
surviva in redds prepared during the repeated soring stormflows with severd bankfull eventsin April
and May. Much below average fish dengties occurred in the San Lorenzo mainstem while habitat
improved in the lower mainstem and declined in the middle and upper maingem. Juvenile dengties
declined in San Lorenzo tributaries, consstent with reduced habitat quaity. However, 9 of 10 tributary
Sites had near average or above average dendties of smolt-sized juveniles dueto fast YOY growth
ratesin ayear with ample streamflow and reduced competition. In Soqud Creek, very low juvenile
densities were found despite improved habitat qudity in the mainstem and West Branch. Habitat
conditionsin the East Branch declined somewhat from 2005. However, densties of smolt-sized
juveniles were above average a 4 of 5 tributary sites. The site below Mill Pond had surprisngly low
juvenile dengties.

In the Aptos and Corrditos watersheds, smolt saturation may have been more closgly attained in 2006
than in the San Lorenzo and Soquel watersheds. Thiswas because YOY denstiesin Aptosand
Corrditos were more Smilar to previous years and faster growth associated with higher streamflows
increased the smoalt dendity with faster growing Y OY’ s despite the lower yearling densities. In Aptos
Creek, juvenile dendties were lessin 2006 than 1981, consistent with decline in habitat quality in 2006.
However, 2006 dengties of smolt-szed juveniles were much greater due to faster growth rates of
YQOY'’sto smolt-sze compared to the low streamflow conditions of 1981. In Vaencia Creek, total
juvenile dengties were Smilar between 1981 and 2006, though dengties of yearlings and smolt-szed
juveniles were less with much habitat degradation observed in the lower reach and Smilar habitat
qudity in the upper reach. In Corrditos and Browns creeks, YOY and smolt-szed juvenile dendties
were higher in 2006 than 1994 despite reduced habitat quality in both. Thiswas due to very successful
late spawning in 2006 compared to drought conditionsin 1994 that presumably limited adult access for
spawning, and YOY'’ s grew much fagter to smolt sze in 2006 with the high streamflows.

Scope of Waork, Annuad monitoring of juvenile stelhead began in 1994 in the San Lorenzo and 1997
in Soquel Creek. The Corrditos sub-watershed was last sampled in 1994. Aptos Creek was last
sampled in 1981. In fdl 2006, 4 Santa Cruz County watersheds were sampled for juvenile steehead
with the purpose of comparing habitat quality and juvenile dengties with past results. Refer to mapsin
Appendix A that ddineste reaches and sampling Stes. The mainstem San Lorenzo River and 7
tributaries were sampled with 15 total Stes. Thirteen haf-mile segments were habitat typed to assess
habitat conditions and sdect habitats of average qudity to sample. Tributaries included Branciforte,
Zayante, Lompico, Bean, Newell, Boulder and Bear creeks. Seven steelhead sites were sampled
below anadromy barriersin Soquel Creek and its branches. Five half-mile segments were habitat
typed. In the Aptos Creek watershed, 2 sitesin Aptos Creek and 2 sitesin Vaencia Creek were
sampled, and the 4 associated half-mile segments were habitat typed. In the Corraitos sub-watershed
of the Pgaro River drainage, 3 Steswere sampled in Corrditos Creek, 2 dtes were sampled in Shingle
Mill Gulch and 2 sites were sampled in Browns Creek were sampled, dong with 7 associated haf-mile
segments habitat typed.
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For annua comparisons, fish were divided into two age classes and three Size classes. Age classes
were young-of-the-year (YQY') and yearlings and older. The size classes were Size Class | (<75 mm
Standard Length (SL)), Size Class 11 (between 75 and 150 mm SL) and Size Class 111 (<=150 mm
SL). uvenilesin Size Classes |1 and 111 were congdered to be “smolt-sized,” based on scde andlysis
of out-migrating smolts by Smith (2005).

Stedlhead | ife Histary, Most juvenile steelhead spend 1-2 yearsin freshwater before smolting and
migrating to the ocean to reach sexua maturity. In the ocean they spend 1-2 years of rapid growth
before returning as adults to their natal streams to spawn. When juveniles reach 75 mm SL by fdll
sampling time (~ 3 %2 inches totd length) they are considered large enough to smalt the following late
winter and spring. Unpublished, independent research has shown that many returning adult seethead in
some loca streams reached smolt Sze their first growing seeson (J. Smith, pers. comm.; E. Freund,
pers. comm.). Therefore, habitat conditions are very important in portions of the watersheds that have
the capacity to grow YOY’s most rgpidly to smolt size. These portions include the lagoons of the San
Lorenzo River, Aptos and Soqud creeks, the lower mainstem of the San Lorenzo River and Soquel
Creek, and the middle mainstem of the San Lorenzo River. Enhancement of smolt production is
necessary to increase adult returns.

Y OY’s emerge from the spawning gravels and spread throughout the watershed in spring and early
summer. Since more adult steelhead spawning tends to occur in the upstream and tributary reaches of
the watershed (barring passage difficulties), the highest initid YOY dengties tend to be there.
Therefore, it islikely that juveniles distribute mostly in a downstream direction where competition is
reduced. Once habitats have been sdected, juveniles remain in the same habitats or in close proximity
throughout the summer and fdl. They digtribute according to the qudity of feeding habitat (fastwater
with adequate depth) and/ or maintenance habitat (water depth and degree of escape cover as
overhanging vegetation, undercut banks, surface turbulence, cracks under boulders and submerged
wood). Habitat quality improves when less sand enters the stream (called sedimentation) from soil and
streambank erosion because less sand input increases aquatic insect habitat. With less sand,
embeddedness of larger cobbles and boulders is reduced to provide more cracks and crevices for
insects to use. Less sand and embeddedness provides better fish habitat with more escape cover for
fish to hide under and by increasng water depth around scour objects (more escape cover) and
increasing insect drift for fish food.

. | Tril , bi | Eig . : Refer (o
Appendix A for maps of reach locations. Refer to Tables 6, 7, 9 and 12 excerpted from the main

report and included in the summary to indicate habitat conditions. The lower mainstem (downstream
of the Zayante Creek confluence) showed overal habitat improvement between 2000 and 2006. Pool
scouring and deepening was evident, and there was more escape cover in fastwater habitat. From
2000 through 2005 there had been steady habitat improvement in the middle mainstem (between the
Zayante and Boulder creek confluences). However, overal habitat degraded from 2005 to 2006 in the
middle mainstem. Overall habitat qudity declined from 2005 to 2006 in the upper mainstem San
Lorenzo (upstream of the Boulder Creek confluence) as indicated from data collected in Reach 11.
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There was a higher percentage fines, less escape cover and no improvement in pool depth. Some of
the lowest dengities of young-of-the-year and yearling steelhead were detected in 2006 compared to
past results in the San Lorenzo watershed. Juvenile dengities a the 5 mainstem San Lorenzo Stes were
50-90 percent below average for tota density, well below average for age classes and Size Class |
fish, and 30-93 percent below average at 4 of the 5 Stesfor larger Size classes (11/111).

San Lorenzo tributaries in 2006 showed reduced habitat quality compared to either 2000 or 2005 in
the case of Zayante, Bean, Newell, Boulder, Bear and Branciforte creeks. Aspects of habitat that
tended to worsen included increased percent fines, grester embeddedness and |ess escape cover in
most of these creeks. Although escape cover was much reduced in Newell Creek, it showed
improvements atypical to other tributaries. Pools were deeper with less percent fines and lower
embeddedness likely resulting from sediment being trapped behind the dam upstream.

At 10 San Lorenzo tributary Stes, the total juvenile density and YOY density were below average at
al gtes except upper Bean (14c¢). Y earling dengties were well below average at al tributary Sites.
Despite low juvenile densities and few yearlings holding over, Sze Class 1l and |11 (smolt-gze) juvenile
densities were above average a 4 of 10 tributary sites and close to average at another 5 Sites. This
indicated that with reduced juvenile numbers and higher than usud baseflows, growth rate of YOY's
was increased with less competition, resulting in above average or close to average dendties of large
juvenilesin tributaries. A mid-Zayante Creek site (13c) was more than 25 percent below average
dengity for smolt-sized juveniles. Compared to 2005, Size Class 11/ I11 dengitiesin 2006 were greater
a 4 of 9tributary Stes.

The trend in juvenile stedhead dengties between 2005 and 2006 was analyzed by using a paired t-test
(Snedecor and Cochran 1967; Sokal and Rohlf 1995; Elzinga et al. 2001). Only the San Lorenzo
watershed had multiple 2005 steelhead Sites that were re-sampled in 2006 and could be satigtically
andyzed. Despite only 7 comparable stes in the San Lorenzo drainage, declines from 2005 to 2006 in
total juvenile density, YOY''s, Sze Class 1 juveniles and yearlings were Setigtically significant at the
0.05 level and even lower.
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Table 6. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SAN LORENZO

Reaches Since 2000.
Reach Pool | Pool | Pool | Pool | Riffle | Riffle | Riffle | Riffl | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 | 2000 | 2003 | 2005 e Run 2000 | Run 2003 | Run 2005 -
2006 Run 2006
1- 19 2.5/ 0.9/ 11 12/18 24/ 31
L. Main 35 44 14 15
2- 3.0/ 1.2/ 17/24
L. Main 52 20
3- 3.y 19 21/31
L. Main 52 26
4- 2.2/ 2.6/ 0.8/ 0.9 15/23 16/22
L. Main 3.8 44 14 15
5- 17/ 0.8/ 1118
L. Main 33 13
6- 19 19/ 19 2.2/ 0.8/ 0.6/ 0.9/ 0.8/ 1119 12/19 1121 1.3/1.85
M. Main 34 35 34 4.3 12 09 14 13
7- 2.2/ 1.8/ 2.0/ 0.7/ 0.6/ 0.7/ 1.0/15 09/14 1114
M. Main 3.9 37 35 11 10 11
8- 2.8/ 2.5/ 2.6/ 2.7/ 0.9/ 0.6/ 1.0/ 1.1 14/21 10/ 14 1321 1.3/2.25
M. Main 54 52 58 55 14 10 15 16
9- 2.0/ 1.7/ 19 0.7/ 0.6/ 0.7/ 10/ 16 0.8/1.2 10/ 14
M. Main 3.6 3.0 35 11 11 11
10- 1.3/ 1.4/ 1.4/ 0.4/ 0.3/ 0.4/ 0.8/1.2 0.5/0.9 0.7/1.0
U . Main 2.7 2.9 2.8 06 Q5 Q7
11- 1.2/ 1Y 1Y 0.4/ 0.4/ 0.5/ 0.5/ 1.0 0.5/ 1.0 06/11
U, Main 2.1 2.0 2.1 06 07 038
12b- 1.4/ 1.3/ 0.5/ 0.3/ 0.6/1.1 0.5/0.8
U, Main 2.2 2.2 09 06
Zayante 1.4/ 11 15/ 1.6/ 0.65/ 0.7/ 0.6/ 0.6/ 0.85/1.2 0.7/1.2 0.8/1.1 0.85/1.2
13a 2.3 2.1 25 2.6 1.0 11 09 Q9
Zayante 15/ 15/ 1.7/ 0.6/ 0.5/ 0.5/ 0.8/11 0.8/1.1 0.7/1.2
13b 2.8 24 2.9 09 07 09
Zayante 15/ 1.2/ 1.35/ 0.6/ 0.4/ 0.5/ 0.7/11 0.5/ 1.0 0.7/ 1.0
13c 2.5 2.2 24 038 07 08
Zayante | 1.3/ 1.1 1Y 135 | o6/ 0.4/ 0.5/ 0.45/ 0.9/1.3 0.8/1.3 0.8/1.4 0914
13d 2.1 17 2.1 [21 1.0 0.6 07 038
L ompico 1.1 0.3/ 0.45/ 0.8
13e 18 06
Bean 1.2/ 0.8/ 1.0/ 0.5/ 0.4/ 0.4/ 0.65/ 1.2 0.6/ 1.2 0.7/11
l4a 2.0 16 19 0.85 0.7 0.7
Bean 11/ 0.9 1.0/ 0.3/ 0.3/ 0.3/ 0.6/ 1.0 0.6/ 0.9 0.6/ 0.8
14b 16 15 19 0.55 0.6 05
Bean 14c 1Y 1.0/ 1.0/ 1.0/ 0.2/ 0.7 0.1 0.2/ 0.5/ 0.7 0.25/ 0.4 0.2/ 05 0.35/ 0.5
2.0 1.7 17 1.8 Q5 03 03 03
Newell 1.4/ 1.6/ 0.4/ 0.3/ 0.6/0.9 0.6/0.9
16 2.6 2.8 0,65 05
Roiilder 18/ 18/ 20/ N A/ N5/ N A/ 0.7/11 0.7/12 09/ 14
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17a 2.7 29 31 10 09 10
Boulder | 1.75/ 1.7/ 17/ 0.5/ 0.4/ 0.6/ 0.7/1.2 0.7/ 1.2 0.8/ 14
17b 2.8 2.8 2.8 10 10 10
Boulder 25/ 19 0.4/ 0.4/ 0.8/1.3 0915
17c 3.7 2.9 0.7 08
Bear 18/ 20/ 2.0/ 2.0/ 0.5/ 0.4/ 0.4/ 0.6/ 07/11 0.6/0.9 07/1.1 0.8/1.25
18a 30 34 34 3.35 08 07 Q7 09
Bear 18b | 1.4/ 0.55/ 06/1.2
24 12
Brancifo | 1.05/ ) 0.3/ 0.3/ 0.6/0.9 05/1.0
[te2la-2 20 19 06 05
Brancifo | 1.0/ 1Y 0.4/ 0.4/ 0.5/ 0.85 0.3/ 0.6
[te21b 17 17 0.6 Q7
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Table 7. Average PERCENT FINE SEDIMENT IN SAN LORENZO Reaches River Since

2000.
Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 2003 2005 | 2006 | Run 2000 | Run2003 | Run 2005 -
Run 2006
1 80 80 20 20 55 40
2 70 25 50
3 80 40 60
4 70 75 30 20 50 50
o) 95 35 70
6 80 70 70 75 35 25 20 25 60 35 40 38
i 70 70 70 25 25 20 45 50 40
8 75 55 65 60 30 25 20 20 45 40 25 25
9 70 70 60 30 25 15 45 30 30
10 75 60 70 25 20 15 45 25 35
11 65 55 35 40 20 40 15 25 30 45 25 15
12b 55 50 35 25 35 35 35 40 10
Zayante 80 85 65 65 30 40 25 35 55 70 50 40
13a
Zayante 80 65 65 30 30 30 45 45 30
13b
Zayante 55 50 45 20 25 10 25 30 20
13c
Zayante 60 40 40 50 25 25 25 15 45 25 25 40
13d
Lompico 50 20 30
13e
Bean 80 80 70 45 40 25 70 70 35
14a
Bean 80 85 80 25 45 15 60 80 45
14b
Beanl4c] 70 70 60 65 25 25 5 15 35 40 30 40
Newell 50 25 20 5 35 20
16
Boulder 45 30 35 30 20 5 30 15 20
17a
Boulder 40 30 35 10 5 10 25 15 15
170
Boulder 45 25 5 5 20 5
17/¢c
Bear 18a | 55 55 50 60 15 15 15 15 30 25 20 25
Bear 18b | 40 10 25
Brancifo | 65 75 30 40 45 55
[te21a-2
Brancifo | 65 55 30 15 40 65
rte21b
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Table 9. Reach-wide ESCAPE COVER Index (Habitat Typing Method*) in RIFFLE
HABITAT in MAINSTEM Reaches of the SAN LORENZO, Based on Habitat Typed

Segments.

Reach 1998 1999 2000 2003 2005 2006
1 0.187 0.244 0.084 - - 0.270
2 - 0.503 0.260 - -

3 0.250 0.216 0.257 - -

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

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

8 0.335 0.173 0.124 0.080 0.320 0.241
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
12 0.086 0.022 0.036 - 0.044

*Habitat Typing Method = linear feet of escape cover divided by reach length asriffle 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
Zayante 13a 0.320 0.069 0.056 0.169 0.081 0.074
Zayante 13b 0.150 0.093 0.072 0.130 0.087
Zayante 13c 0.114 0.110 0.095 0.110 0.109
Zayante 13d 0.145 0.191 0.132 0.237 0.269 0.126
L ompico 13e 0.089

Bean 14a 0.248 0.143 0.186 0.124 0.155

Bean 14b 0.378 0.280 0.205 0.288 0.212

Bean 14c 0.259 0.093 0.100 0.142 0.141 0.131
Newell 16 0.285 0.325 0.102
Boulder 17a 0.131 0.051 0.061 - 0.108 0.064
Boulder 17b 0.129 0.141 0.164 - 0.232 0.100
Boulder 17c 0.250 0.072 0.057 - 0.143

Bear 18a 0.069 - 0.103 0.119 0.114 0.074
Branciforte 0.121

21a-2

Brarzlciigorte 0.147 0.083 0.102 - 0.189

*Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
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No juvenile coho salmon were captured in the San Lorenzo system in fall 2006 during our
electraofishing or snorkeling, nor were any seen during snorkel surveys by NOAA Fisheries biologistsin
19 random (spatialy balanced), approximately 1 km reaches (Brian Spence, NOAA Fisheries, pers.
comm.). Two adult coho had been trapped at the Felton Diverson dam between mid-January and late
March 2006. Thiswasin contrast to fal 2005 when we e ectrofished 4 juvenile coho from Bean
Creek, 5 were observed during NOAA Fisheries snorkel surveysin Bean Creek and 2 were captured
from an impoundment on Zayante Creek in Mt. Hermon (Hagar Environmenta Science). A tota of 18
adult coho were trapped at Felton in winter 2004-2005 between mid-December and late January.

| Refer to Tables 14,
15 and 17 excerpted from the main report and placed in this summary below. The lower mainstem
(from the lagoon to the Moores Gulch confluence) had overal habitat improvement from 2005 to
2006. The biggest improvements were in reduced percent fines and more pool escape cover. The
upper maingem (from the M oores Gulch confluence to the Branches) had dightly improved habitat
compared to 2005 in that pool depth increased and pool escape cover somewhat increased. Pool
escape cover was the highest since 2000.

The lower East Branch (Reach 9) had smilar habitat quality compared to 2005 but lower qudity than
in 2000. Compared to 2005, the one substantia improvement was increased pool depth. However,
pool escape cover was less. The important upper East Branch (Reach 12a) showed overdl habitat
degradation from 2005 to 2006, but conditions were il better than in 2000. Pool escape cover
decreased in 2006 from 2005, but it was still much higher than in 2000. The step-run escape cover
index decreased dightly, indicating dightly reduced habitat qudity there.

The habitat quaity in the West Branch generdly improved. Downstream of Olson Road Bridge (Reach
14a), habitat depth increased greetly in dl habitat types and embeddedness was much lessin fastwater
habitat. Habitat quality between Girl Scout Falls| and 1l (Reach 14b) had some improvement due to
increased pool depth but was generally smilar to 2002 conditions.

In Soquel Creek, Ste dengitiesin 2006 were 50 percent or more below average in totd density. All
age and Sze categories were substantidly below average, except for smilar and somewhat above
average dengtiesfor Sze Class 11/ 111 juveniles a 4 branch stes out of 7 total sampling Sites. Site 22
above Girl Scout Fals 1 was judged to be aresdent rainbow trout Site due to the much lower YOY
and total dengty there compared to Site 21 below the fals. Compared to 2005, steelhead Site dendities
were substantialy less (mostly < 50 percent) for tota dendity and YOY dengty at al 7 compared Sites.
Denstiesin 2006 were substantialy lessthan in 2005 a 5 of 6 compared Stesfor yearlings, at 4 of 6
compared stesfor small Size Class| fish and at 3 of 7 compared sites for the important Size Class 11/
I juveniles.
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Table 14. Averaged M ean and Maximum WATER DEPTH (ft) of Habitat in SQOUEL CREEK

Reaches Since 2000.
Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 | 2003 | 2005 2006 Run 2000 Run 2003 | Run 2005 -
Run 2006
1 1.3/ 1.4/ 1.1/ -/05 | -/0.7 -/ 0.7 -/ 0.8
25 2.7 2.8
2 1.0/ 1.0/ 1.0/ -/05 | -/0.6 -1 0.7 -/1.1
1.9 16 17
3 1.3/ | 1.35/ | 1.3/ 1.4/ -/05 | -/0.7 0.5/ -/ 0.8 -/ 1.0 0.7/ 1.0
24 25 2.3 25 0.8 partial
partial partial
*
4 1.3/ 1.2/ 1.y -/0.6 | -/0.8 -1 0.7 -/ 0.9
2.3 2.6 2.6
5 1.3/ 1.2/ 1.2/ -/05 | -/0.7 -/ 0.8 -/ 0.9
2.2 2.2 2.3
6 1.3/ | 145/ | 1.25/ -/0.6 | -/0.7 -/ 0.8 -/ 0.9
2.4 25 2.2
7 1.4/ 1.6/ 1.2/ 1.3/ -/0.7 | -/0.8 0.5/ -/ 0.9 -/ 0.9 0.8/ 1.2
24 2.9 2.2 2.3 0.8 partial
partial partial
8 1.5/ 1.6/ 1.4/ -/0.6 | -/0.8 -/ 0.9 -/ 0.9
2.7 2.9 2.7
9 1.4/ 1.3/ 1.5/ -1 0.7 -/ 0.6 0.4/ -/ 1.1 -/ 0.9 0.6/ 1.0
2.3 2.1 25 0.6
10 1.5/
2.4
11 1.9/
33
12a 1.1 1.1 1.3/ -/ 0.6 -/ 0.6 0.45/ -/ 0.9 -/1.1 0.7/ 1.2
16 17 2.05 0.8 (S.run) (Srun)
12b 1.3/ 1.1 -/ 0.5 -/ 0.5 -/ 1.0 -/ 1.0
2.0 16 (S.run) (SRun)
13 1.3/
2.7
14a 1.3/ 1.0/ 1.4/ -1 0.7 -/ 0.5 0.5/ -/ 1.0 -1 0.7 0.6/ 1.0
24 18 2.4 0.8
14b 1.5/ 1.6/ 0.4/ 0.7/ 1.0
2.6 2.9 0.6
2002
14c 1.4/
2.4
2002

* Partial, ¥>mile segments habitat typed in 2006. Previously, the entire mainstem was habitat
typed.
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Table 15. Average PERCENT FINE SEDIMENT in Habitat-typed Reachesin SOQUEL
CREEK Since 2000.

Reach Pool | Pool | Pool Pool | Riffle | Riffle | Riffle | Riffle | Run/Step | Run/Step | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 | 2003 | 2005 2006 -Run -Run Run 2005 -
2000 2003 Run 2006
1 81 73 84 21 25 45 36
2 71 69 80 20 24 47 34
3 77 70 75 62 25 17 14 34 43 29
partid partial partial
*
4 69 72 61 21 29
5 72 66 69 21 27
6 68 59 63 14 26
7 80 66 69 69 17 21 35 33
partial partial partial
8 70 59 64 16 24
9 65 56 62 24 17 12 36 25 30
10 63
11 56
12a 48 33 40 20 9 12 29(S.run) 15(S.run) | 21(S.run)
12b 49 36 14 5 40 18
13 73
14a 71 55 66 23 15 14 36(run) 31(run) 28(run)
14b 51 15 35 (run)
l4c

* Partial, ¥>mile segments habitat typed in 2006. Previously, the entire mainstem was habitat
typed.
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Table 17. ESCAPE COVER Index (Habitat Typing Method*) in Pool Habitat in SOQUEL
CREEK, Based on Habitat Typed Segments.

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

*  Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
** Partia, ¥2>-mile segments habitat typed in 2006. Previoudly, the entire mainstem was habitat

typed.
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Aptosand Valencia Creeks— Habitat and Fish Dendty Comparisons Refer to Table 18 for
habitat conditions as excerpted from the main report and provided in the summary below. Substrate

conditions degraded in Aptos and Vaencia creeks in 2006 compared to 1981. The large ssormflow of
January 1982 caused considerable erosion and stream sedimentation throughout the Santa Cruz
Mountains, and some streams have not recovered. At the 2 sampling Sitesin Aptos Creek in 2006,
juvenile steelhead densities were less than in 1981 for totd juveniles, YOY's, yearling and older, and
Size Class | categories. However, 2006 denstiesin the important Size Class 11/ 111 category were
much higher than in 1981. This was because more of the YOY’sin 2006 grew into the larger size class
than in 1981, amuch drier year. At the 2 sampling Stesin Vaencia Creek in 2006, total juvenile
denstieswere smilar and YOY and Size Class 1 densities were higher than in 1981. However,
yearling and Size Class 1/ 111 dengties were much lessin the badly sedimented lower reach thanin
1981 and similar between years in the upper reach.

Substrate condltl onsin Corrdi |tos Creek have generd Iy degraded in the 3 reaches sudied (Table 18
excerpted below). Those were below Rider Creek (Reach 3), below Eureka Gulch (Reach 6) and
above Eureka Gulch (Reach 7) compared to 1994. Substrate conditionsin 2006 were more Smilar to
1981 conditions, which were more degraded than in 1994. With only 3 years of Ste densitiesto
compare in the Corralitos watershed, higher dengitiesin age and size classes were generdly observed
in 1981 than 1994 (more than 100 percent morein 1981 for totd dendty, YOY dendty and Size
Class| density at dl 7 stes and substantidly higher yearling and Size Class 1/l fisha 2 of 3
Corrditos gtes, 1 of 2 Shingle Mill sitesand 1 of 2 Browns Valey stes). A rebound from low 1994
densities was observed in 2006 for dl categories except for yearlings a al sitesand Size Class 11/111
fish at the upper Corrditos site and lower Shingle Mill site. The years 1981 and 1994 were drier than
average and 2006 was wetter than average, based on hydrographs for Corraitos Creek and the San
Lorenzo River.

Subgtrate conditions in Shingle Mill Gulch have generdly degraded since 1994. 2006 substrate was
more Smilar to 1981 conditions. In the much smdler tributary, Shingle Mill Gulch, a the more
accessble Site 1, total steelhead densities were similar between 1994 and 2006. Because most of the
Size Class || juveniles were likely yearlings and fewer yearlings held over in 2006, there were lower
dengties of thislarger Size class in 2006 than 1994. Thiswasin contrast to most Corrditos and
Browns Valey stes, where more Y OY’ s were believed to have grown into Size Class 11 in 2006. At
the upper, less accessible Site 3 on Shingle Mill Gulch, totd juvenile densty was higher in 1981 than
2006. Dengties of Size Class 11/ 111 juvenileswere smilarly low in both years. This Site iswithin the
San Andress rift zone and consstently has much lower baseflow than the lower site.

Substrate conditions in Browns Valey Creek generaly declined in 2006 compared to 1994 in the 2
reaches studied (Reaches 1 and 2). In 2006, the YOY dengtiesin Browns Valley Creek were much
higher than in the other two streams, with evidence of very late spawners (multiple size modes of

YOY's). Dengties of yearling and older juveniles were substantialy lower in 2006 than 1994 at 6 of
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the 7 Sites, with the exception of the lowermost Site 3 on Corralitos Creek. With higher growth rate of
YOY’sin 2006 in Corrditos and Browns Valley creeks, 2006 densties of the larger Size Class 11/ 111
juveniles were higher than in 1994 at 4 of 5 gtes.

Table 18. Average POOL HABITAT CONDITIONS for Reachesin APTOS, VALENCIA,

CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeksin 2006 (and at Sampling
Sitesonly in Aptog/ Valenciain 1981 and in Corralitos Browns Valley in 1981 and 1994).

Sample Mean Depth/ Escape Cover* Embeddedness Per cent
Site Maximum Depth Eines
1981 | 1994 | 2006 | 1981 | 1994 | 2006
Aptos#3- in County 1.4/ 3.0 0.123 35 82 75 85
Park
Aptos#4- Above 1.3/24 0.059 35 80 65 78
Steel Bridge Xing
(Nisene Marks)
Valencia #2- Below 0.7/1.2 0.115 35 88 85 93
Valencia Road Xing
Valencia #3- Above 1.0/ 1.7 0.119 55 82 70 83
Valencia Road Xing
Corralitos #3- Above 15/ 26 0.138 60 45 52 45 35 47
Colinas Drive
Corralitos #8- Below 1.3/22 0.061 54 50 54 35 20 45
Eureka Gulch
Corralitos #9- Above 12/18 0.160 56 60 a7 35 15 33
Eureka Gulch
Shingle Mill #1- 1.15/ 1.8 0.180 42 45 71 23 8 49
Below 2™ Road Xing
Shingle Mill #3- 1.15/ 1.8 0.190 60 71 55
Above 379 Road Xing
Browns Valley #1- 14/ 24 0.051 58 37 71 38 47 61
Below Dam
Browns Valley #2- 1.45/2.35 0.120 73 47 69 47 37 53
Above Dam

YOY dedhead dendtiesin

Steelhead Dendty Comparisonswith Other Central Coast Streams
2006 were subgtantialy below average and lessthan in 2005 in 6 of 7 Centra Coast streams where
long-term data are available, the exception being Santa Rosa Creek (San Luis Obispo County; Alley
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2007a). The 6 streams were the San Lorenzo River, Soquel, San Simeon (San Luis Obispo County;
Alley 2007b), and streams sampled by Smith (2007): Scott, Waddell and Gazos creeksin Santa Cruz
and San Mateo counties. To clarify, YOY dendtiesin Santa Rosa Creek were above average a 6 of
12 steswith the YOY population estimate below average (though greater than in 2005). Streams
where yearling dendties were below average and less than in 2005 included the San Lorenzo River,
Soquel Creek, Santa Rosa Creek, and San Simeon Creek. Y earling densities on Scott, Waddell and
Gazos creeks were adso below average.
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INTRODUCTION

I-1. Steelhead and Coho Salmon Ecology

Migration. Adult sedhead in smal coastd streams tend to migrate upstream from the ocean through
an open sandbar after severd prolonged storms; the migration seldom begins earlier than December
and may extend into May if late spring sorms develop. Many of the earliest migrants tend to be
smdller than those entering the stream later in the season. Adult fish may be blocked in their upstream
migration by barriers such as bedrock fals, wide and shdlow riffles and occasondly log-jams.
Manmade objects, such as culverts, bridge abutments and dams are often significant barriers. Some
barriers may completely block upstream migration, but many barriersin coastal streams are passable a
higher streamflows. If the barrier is not absolute, some adult edhead are usualy able to passin most
years, Snce they can time their upstream movements to match peak flow conditions. In 1992 we
located a partid migrationa barrier in the San Lorenzo River Gorge caused by alarge boulder fied,
which is probably passable at flows above gpproximately 50-70 cubic feet per second (cfs) asit was
observed in 2002. In most yearsit is not a problem. However, in drought years and years when
storms are delayed, it can be a serious barrier to steelhead and especialy coho salmon spawning
migration. In 1998 and 1999, a difficult passage riffle was observed in the upper portion of Reach 2in
the Rincon area. A split channd was developing, causing difficult passage conditions for adults at flows
less than approximately 50- 70 cfs as observed in 2002.

Coho salmon often have severe migrationd problems because their migration period, November
through early February, is often prior to the stormflows needed to pass shdlow riffles, boulder falls and
partia logjam barriers. Access at the river mouth is dso agreater problem for coho salmon because
they die a maturity and cannot wait in the ocean an extrayear if accessis poor dueto failure of
sandbar breaching during drought or delayed stormflow. In recent years, the rainfal pattern has
brought early winter stormsto alow for good coho access to the San Lorenzo system.

Smolts (young steelhead and coho salmon which have physiologically transformed in preparation for
ocean life) in locd coasta streams tend to migrate downstream to the lagoon and ocean in March
through early June. In streams with lagoons, young-of-the-year and yearling fish may spend severd
months in this highly productive lagoon habitat and grow rapidly. In some smdl coastd streams,
downstream migration can occasiondly be blocked or restricted by low flows due primarily to heavy
streambed percolation or early season stream diversions. Flashboard dams or closure of the stream
mouth or lagoon by sandbars are additional factors, which adversdly affect downstream migration.
However, for most loca streams, downstream migration is not a mgjor problem except under extreme
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 materia (sand and silt) and with good flows of clean water moving
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over and through them. Flow of oxygenated water through the redd (nest) to the fertilized eggsis
restricted by increased fine materias from sedimentation and cementing of the gravels with fine
materials. These redtrictions reduce hatching success. In many locd streams, steelhead appear to
successfully utilize spawning substrates with high percentages of coarse sand, which probably reduces
hatching success. Steelhead that spawn earlier in the winter are more likely to have their redds washed
out or buried by winter gorms. Steelhead spawning success may be limited by scour from winter
storms in some Santa Cruz County streams.  Unless hatching success has been severely reduced,
however, surviva of eggs and devinsis usudly sufficient to ssturate the limited available rearing habitat
in mogt small coagtd streams and San Lorenzo tributaries. However, in the mainstem San Lorenzo
River downstream of the Boulder Creek confluence, spawning success may be an important limiting
factor. The production of young-of-the-year fish isrelated to gpawning success, which is afunction of
the quality of spawning conditions, the pattern of storm events and ease of spawning access to upper
reaches of tributaries, where spawning conditions are generaly better.

Rearing Habitat. In the mainstem San Lorenzo River, downstream of the Boulder Creek confluence,
many stedlhead require only one summer of residence before reaching smolt Sze. Except 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 sze. Thisis the case
for most juvenilesinhabiting tributaries of the San Lorenzo River. Juvenile sedhead are generdly
identified as young-of-the-year (first year) and yearlings (second year). The dow growth and often
two-year residence time of most local juvenile stedhead indicate that the year class can be adversaly
affected by low streamflows or other problems during either of the two years of residence. Nearly all
coho samon, however, smalt after one year under most conditions, despite their smaller size.

Growth of young-of-the-year (YOY') steelhead and coho salmon appears to be regulated by available
insect food, athough cover (hiding areas, provided by undercut banks, large rocks which are not
buried or "embedded” in finer substrate, surface turbulence, etc.) and pooal, run and riffle depth are dso
important in regulating juvenile numbers, especidly for larger fish. Dengties of yearling and smolt-sized
stedhead in small streams, the upper San Lorenzo (upstream of the Boulder Creek confluence) and
San Lorenzo tributaries, are usudly regulated by water depth and the amount of escape cover during
low-flow periods of the year (July-October). In most smal coastd streams, availability of this
"maintenance habitat" provided by depth and cover gppears to determine the number of smolts
produced (Alley 2006a; 2006b). Abundance of food (agquatic insects and terrestria insects thet fdl
into the stream) and fast-water feeding postions for capture of drifting insectsin "growth habitat"
(provided mostly in spring and early summer) determine the size of these smolts. Where found
together, young steelhead use pools and faster water in riffles and rung step-runs, while young coho
sdmon use primarily pools. Aquatic insect production is maximized in unshaded, high gradient riffles
dominated by relatively unembedded substrate larger than about 4 inches in diameter.

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

During summer in the maingtem San Lorenzo River downstream of the Boulder Creek confluence,
sedhead use primarily fast-water habitat where insect drift isthe grestest. This habitat isfound in
deeper riffles, heads of pools and faster runs. YOY and smdll yearling steelhead that have moved
down from tributaries can grow very fagt in this habitat if streamflows are high and sustained throughout
the summer. The shdlow riffle habitat in the upper maingem is used dmost exclusvely by smdl

Y QOY'’s, dthough most YOY’sarein pools. In the warm mainstem Soquel Creek, downstream of
Moores Gulch, juvenile stedhead utilize primarily heads of poolsin dl but the highest flow years, with
some YQY'’ susing shdlower runs and riffles. Upstream of Moores Gulch in summer on the maingem
and in the two Branches (East and West) juvenile steelhead use much of the pool habitat where cover
is available and deeper step-runs primarily. Riffles are used by primarily YOY’sand more so in the
upper maingtem than the branches where they become more shalow. Pool habitat and step-run habitat
are the primary habitat for steelhead in summer in San Lorenzo tributaries, the upper San Lorenzo
River above the Boulder Creek confluence, Aptos, Vaencia, Corrditos, Shingle Mill and Browns
Vadley creeks because riffles and runs are very shalow, offering limited escape cover. Primary feeding
habitat is at the heads of pools and in degper pocket water of step-runs. The deeper the poals, the
more vaue they have. Higher streamflow enhances food availability, surface turbulence and habitat
depth, al factorsin increasing steelhead densities and growth rates. Where found together, young

stec head use pools and faster water in riffles and runs/ step-runs, while coho salmon use primarily
pools.

Juvenile sted head captured during fal sampling included a smdler Sze class of juvenilesless than (<)
75 mm (3 inches) Standard Length (SL); these fish would dmost dway's require another growing
season before smolting. The larger Size classincluded juveniles 75 mm SL or grester (=>) and
condituted fish that are caled "smolt Size' because a mgority will likely out-migrate the following
pring. Smolt Sze was based on scde analyss of out-migrant smolts captured in 1987-89 in the lower
San Lorenzo River. Thissze dassin fal may include fast growing young-of-the-year steelhead
inhabiting the mainstem San Lorenzo River, lower reaches of larger San Lorenzo tributaries, lower
reaches of Corrditos and Aptos creeks and dower growing yearlings and older fish inhabiting San
Lorenzo tributaries, the middle and upper mainstem San Lorenzo in lower flow years, Aptos, Vaencia,
Shingle Mill Corrditos and Browns Valey creeks.

A basic assumption in relating juvenile densties to habitat conditions where they are captured is
that juveniles do not move substantialy from the vicinity where they are captured during the growing
season. Thisis areasonable assumption because it has been observed at Stesin close proximity (D.
Alley pers. observation), such as adjacent larger mainstem and smdler tributary Sites, where
juveniles are consgtently larger in the mainstem. Thisindicates alack of movement between stes. In
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addition, Davis (1995) marked juvenile steelhead in June in Wadddl| Creek and recaptured the same
fish in September in the same habitats or immediatdly adjacent habitats that they had been marked in
during astudy of growth ratesin different habitats.

There has been concern expressed that summer flashboard dams without ladders may impede
upstream movements of juvenile salmonids during nortmigrationd periods such as summer. This needs
further sudy because evidence is lacking that would indicate juvenile movement upstream during the
dry season. Shapovalov and Taft (1954) after 9 consecutive years of fish trapping on Waddell Creek
detected very limited upstream juvenile steelhead movements. And most of that wasin the winter only.

Overwintering Habitat. Deeper pools, undercut banks, side channels, large unembedded rocks and
large wood clusters provide shelter for fish againgt the high winter flows. In some years, such as 1982

and 1998, extreme floods may make overwintering habitat the critical factor in stedhead production. In
years when bankfull or greater sormflows occur, these refuges are criticd, and it is unknown how
much refuge is actudly needed. The remaining coho sireams, such as Gazos Waddell and Scott creeks,
have considerably more instream wood for winter refuge than streams where coho have been
extirpated, such as Soquel Creek (L eicester 2005).

I-3. Project Purpose and General Study Approach

Theintent of the 2006 fal fish sampling and habitat evauation included comparison of 2006 juvenile
steelhead dengties at sampling Sites and rearing habitat conditions with those in 1997-2001 and 2003~
2005 in the San Lorenzo River and 7 tributaries and in the Soquel Creek maingtem and branches with
steelhead dendties and habitat conditions in 1997—2005. In addition, fal stedlhead densities and habitat
conditions in the Corralitos Creek watershed were compared to those in 1981 and 1994. Fall 2006
steelhead densities and habitat conditions in the Aptos Creek watershed were compared to those in
1981. Habitat conditions were assessed primarily from measurement of streamflow (San Lorenzo
watershed only), escape cover, water depth and visual estimates of streambed substrate composition
and substrate embeddedness.
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METHODS

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

In 2006, the assignment was to compare fish dengties at average habitat quaity sampling Sitesin
previoudy determined reaches and locations with past fish dengties without estimating fish population
sizes for reaches and extrapolation to adult indices. In so doing, report preparation could be reduced
and more Stes could be sampled in more watersheds. However, the fish density data collected by
habitat type in 2006 could be combined with habitat proportions determined during habitat typing to
edimate juvenile production in the reeches sampled in 2006, consistent with past years.

The mainstem San L orenzo was divided into 13 reaches, based on past survey work (Table 1a;
Appendix A map, Figure 2). Much of the San Lorenzo River was surveyed during a past water
development feasibility study in which generd geomorphic differences were observed (Alley 1993).
Thiswork involved survey and determination of reach boundariesin the maingtem and certain
tributaries, including Kings and Newel| creeks (T ables 1a-b; Appendix A map, Figure 2). In past
work for the San Lorenzo Valey Water Didtrict, Zayante and Bean creeks were surveyed and divided
into reaches. Previous work for the Scotts Valley Water District required survey of Carbonera Creek
and reach determination. Conversations with long-time Lompico Creek resident, Kevin Collins, were
used to determine reach boundariesin Lompico Creek. Considerations included summer baseflows,
past road impacts, water diverson impacts and extent of perennia channdl.

In each tributary and the upper mainstem of the San L orenzo, the uppermost extent of steelhead
use was gpproximated. For the upper San Lorenzo River, topographic maps were used with attention
to changein gradient and tributary confluences to designate reach boundaries (T able 1b; Appendix A
map, Figure 2). The uppermost reach boundaries for Bean and Bear creeks were based on a steep
gradient change seen on the topographic map, indicative of passage problems. The Deer Creek
confluence was used on Bear Creek, dthough steelhead access is somewhat further. Known barriers
were upper reach boundariesin Carbonera, Fall, Newell, Boulder and Kings creeks. The extent of
perennia 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 confluencein
past years, dthough 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 2006, sampled tributaries of the San Lorenzo included Zayante, Lompico, Bean, Newell, Boulder,
lower Bear and lower Branciforte creeks. Refer to Table 1c, Appendix A, Figure 2 and page 2 for
alig of sampling sites and locations. Steelhead inhabit other tributaries, and in the past, 9 major
tributaries were sampled. Other tributaries known to contain steelhead from past sampling and
observation include (from lower to upper watershed) Eagle Creek in Henry Cowell State Park,
Lockhart Gulch, Mountain Charlie Gulch in the upper Zayante Creek drainage, Love Creek, Clear
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Creek, Two Bar Creek, Logan Creek tributary to Kings Creek and Jamison Creek (a Boulder Creek
tributary). Other creeks likely to provide steelhead access and perennid habitat include Glen Canyon
and Granite creeks in the Branciforte system; Powder Mill Creek, Gold Gulch (lower mainstem San
Lorenzo tributaries); and Ruins and Mackenzie creeks (2 smal Bean Creek tributaries). Thislist isnot
exhaudtive for steelhead. Resident rainbow trout undoubtedly exist upstream of stedlhead migrationa
barriersin some creeks and especialy upper Boulder Creek above the bedrock chute near the
Boulder Creek Country Club.

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

The 7.1 miles of Soqued Creek (excluding the lagoon) downstream of the East and West Branches
were divided into 8 reaches (Table 2a; Appendix A of water shed maps). The lagoon was
designated Reach 0. The 7 miles of the East Branch channel between the West Branch confluence and
Ashbury Gulch were divided into 4 reaches. The upstream limit of sedhead in thisandysswas
considered Ashbury Gulch due to the presence of a bedrock fals and severa boulder drops
condtituting Ashbury Fallsimmediatidy downsiream. These impediments likely prevent adult access to
aress above the fdls in many years. Furthermore, the saimonid size ditribution of previous years a
Site 18 above Ashbury Fdls (delineated in Table 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 when a
bedrock chute (Girl Scout Falls I) was observed upstream of Olson Road (formerly Olsen Road) near
the Girl Scout camp. This chuteis likely impassable during many sormflows. Therefore, juvenile
steelhead population estimates for previous years were reduced to exclude potentia juvenile
production above this passage impediment. Sampling in 2003 and 2005 indicated that Steelhead likely
passed Girl Scout Falls| but not Girl Scout Fals 1. Sampling in 2004 indicated that some steelhead
might have passed Girl Scout Fdls 11, though young-of-the-year production above Girl Scout Fals|I
was gpproximately half what it was downstream.

In 2002, the upper West Branch was surveyed. Significant impediments to sdmonid migration were
found and used as reach boundaries. Reach 14b was designated between Girl Scout Fdls | and Girl
Scout FallsI1. Reach 14c was designated between Girl Scout Falls 11 and Tucker Road (formerly
Tilly’ s Ford). Reach 14d was designated between Tucker Road and Laurdl Mills Dam.
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In 2006, the number of sampling sitesin the Soquel Creek watershed was reduced to alow for
additional sampling in the Aptos and Corrditos watersheds. All captured fish were scanned to detect
any previoudy tagged individuas a NOAA Fisheries Sites. Soquel Creek stesincluded 2 mainstem
steswith onein the lower mainstem below Moores Gulch in Reach 3 (Site 4) and onein the upper
mainsem in Reach 7 (Site 10) (T able 2b). Haf-mile segmentsin the vicinity of these Stes were habitat
typed to determine sampling sites with average habitat quality.

Sampling sites were chosen to represent the lower East Branch Reach 9 (Site 13a) and the upper East
Branch Reach 12a (Site 16) (T able 2b) in the upper Soquel Creek watershed where most of the
spawning usudly occurs. On the West Branch, sampling sites were chosen downstream of Girl Scout
Fdls| in Reach 20 (Site 20) and above Girl Scout Fals |l in Reach 14c leading to Tucker Road (Site
22) to help assess passage above the falls. The reach between the falls was habitat typed (Reach 14b)
to compare habitat conditions with 2002. NOAA Fisheries sampled this reach, and juvenile stledlhead
densities were measured from their efforts. Reach 14awas habitat typed to choose Site 20. However,
alandowner interrupted sampling there and prevented completion of the Ste. Dendties at that Ste were
based on the habitat sampled. An additional sampling Site was added at location of Site 19 to
adequatdly sample the West Branch.

In the Aptos Creek water shed, 2 Stes on Aptos were designated, representing the low-gradient
Reach 2 above the VVaencia Creek confluence and the higher gradient Reach 3 in Nisene Marks State
Park (Appendix A map). Two stes on Vaenciawere sampled in the vicinity of historica Stes
previoudy sampled in 1981 (T able 3). These were Reach 2 above passage impediments near
Highway 1 and Reach 3 above the passage impediment at the Vadencia Road culvert crossing that has
been modified. Half-mile ssgmentsin the vicinity of historical sampling Sites were habitat typed so that
pools with average habitat quaity could be chosen for sampling, dong with adjacent fastwater habitat.
Site numbers were congstent with 1981 numbering.

In the Corralitos Creek sub-water shed of the Pgaro River Watershed, sampling sites were chosen
based on higtorical sampling locations (Smith 1982; Alley 1995a) and historical reach designations
determined in 1994 (Alley 1995a). Reach delinestions were based on previous stream survey work of
streambed conditions, streamflow and habitat proportions by Alley of the extent of stedhead
digribution in sub-watershed in 1981 and past knowledge of streamflow and sediment inputs from
tributaries by Smith and Alley during drought and flood (T able 4a; Appendix A). Haf-mile ssgments
in the vicinity of the historica sampling sites chosen for 2006 sampling were habitat typed to identify
pools with average habitat quaity and their adjacent fastwater habitat to sample. Site numbers were
kept consgtent with the origina 1981 designations to prevent confusion.

In Corralitos Creek, 3 reaches were chosen: Reach 3 downstream of Rider Creek as streamflow
steadily increased toward the diverson dam (Site 3), Reach 6 upstream of Rider Creek (ahistorica
sediment source) and the tunnel bridge (box culvert) crossng thet is a partid passage impediment (Site
8) and Reach 7 upstream of Eureka Gulch, a historica sediment source (Site 9) (Tables 4a and 4b;
Appendix A map).
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In Shingle Mill Gulch, Reach 1 was chosen below the partia passage impediment at the second
road crossing (Site 1) and Reach 3 above the second and third road crossings and the steep Reach 2.
Reach 3isalower gradient, low flow reach that enters Grizzly Hat (Site 3) (Tables4a and 4b;
Appendix A map).

In BrownsValley Creek, Sites 1 and 2 were chosen to represent the 2 reaches previoudy delineated
there (Tables 4a and 4b; Appendix A map). The diversion dam demarcated the reach boundaries
because of its potentid effect on surface flow and possible adult and juvenile steelhead passage
impedance. Other vauable stedlhead habitat exists in Ramsey Gulch and Gamecock Canyon Creek
(Smith 1982).

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

In each watershed, ¥2-mile stream segments were habitat-typed usng a modified CDFG Levd |
habitat inventory method, with fish sampling sites chosen within each segment based on average habitat
conditions. See sampling methods for more details. Additiond sampling Sites were added in 2006 at
historica locations without stream segments in their vicinities habitat typed. These sites were Zayante
#13c, Bean #14b, West Branch Soquel #19 and West Branch Soquel #22.

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

M-3. Measurement of Habitat Parameters

During habitat typing in 2006, visua estimates of substrate composition and embeddedness were
made. The observer looked at the habitat and made mental estimates based on what he saw with his
trained eye. Therefore, these estimates are somewhat subjective, with consistency between data
collectors requiring calibration from one to the other. An assumption isthat the same data collector will
be consstent in visud estimates. If more than one data collector contributes to the same study, the
origina observer trains the others to be consstent (“calibrated”) on visud estimates. Changesin visua
estimates of substrate abundance or embeddedness of about 10% or more between sites and years
probably represent red changes in habitat quality.

: i
Fine sediment was visudly estimated as particles smadler than gpproximately 0.08 inches. In the Santa
Cruz Mountains, there islittle gradua gradation in particle Sze between sand and larger subdtrate,

making visua estimates of finesrelaively easy. There is generdly a shortage of gravel-sized substrate.
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The comparability of these visud estimates to data collection via pebble counts would depend on the
kill of the visud estimator and the skill of the pebble count collectors. Untrained volunteers tend to
sdect larger subgtrate to pick up and measure during pebble counts, resulting in an overestimate of
particle sze composition of the streambed. The accuracy of pebble countsis aso dependent on sample
gze. Nether the pebble count nor the visua estimate will provide data for substrate below the
streambed surface. The McNeil Sampler may be used for core samples, and results from this method
may not comparable to the other methods. The substrate that may be sampled with core sampling is
restricted by the diameter of the sampler. Both the pebble count method and the core sampling method
are too labor intensve for habitat typing. We do not believe more in-depth estimates than those taken
for percent fines during habitat-typing are necessary for purposes of this fishery study. It is best to have
annua congstency in data collecting personnel during habitat-typing, however.

Embeddedness

Embeddedness was visudly estimated as the percent that cobbles and boulders larger than 150 mm (6
inches) in diameter were buried in finer subgtrate. Previous to 1999, the cobble range included
substrate larger than 200 mm (4 inches). The change in cobble sze likely hed little effect on
embeddedness estimates. The reason the cobble size was increased to 150 mm was because substrate
smdller than that probably offered little benefit for fish escape cover, and embeddedness of smdler
substrate was not a good indicator of habitat qudity for fish.

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

Iree Canopy Closure

Quantitative estimates of tree canopy closure were made with adensometer. Included in the tree
canopy closure measurement were trees growing on dopes cond derable distance from the stream.
The percent deciduous vaue was based on visuad estimates of the relative proportion of deciduous
canopy closure provided to the stream channd. Tree canopy closure directly determines the amount of
solar radiation that reaches the stream on any date of the year, but the relationship changes asthe sun
angle changes through the seasons. Our measure of canopy closure 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 smal tributaries.
Increased water temperature increases the metabolic rate and food requirements of sledhead. Tree
canopy in the range of 75-90% is optimal in the upper maingtem river (Reaches 10-12) and tributaries
because water temperatures are well within the tolerance range of juvenile steelhead and coho sadmon.
If reaches with low summer baseflow become unshaded, water temperature rapidly increases. Limited
openings (10-15%) in the canopy provide some sunlight during the day for algal growth and visud
feeding by fish. In the San Lorenzo River system, it isimportant that the tributaries remain well shaded
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S0 that tributary inflows to the maingtem are sufficiently cool to prevent excessvely high water
temperatures in the lower mainstem river (Reaches 1-5), where tree canopy is often in the 50- 75%
range. There is an inverse relaionship between tree canopy and insect production in riffles, which
alows faster sedhead growth in larger, mainstem reaches of the San Lorenzo River having deeper,
fast-water feeding areas, despite the elevated temperatures and steelhead metabalic rate (and
associated food requirements.) In addition, very dense shading reduces visibility of drifting insect prey
and reduces fish feeding efficiency. However, as fast-water feeding areas diminish in amdler dream
channd s with less streamflow further up the watershed, high water temperatures may incresse
steelhead food demands beyond the benefits of greater food production in habitat lacking in fast-water
feeding areas. Here is where shade canopy must increase to maintain cooler water temperature and
lowered metabolic rate and food requirements of juvenile steelhead.

The escape cover index for each habitat type within sampled sites was quantitetively determined in the
same manner in 1994-2001 and in 2003-2006. The importance of escape cover is that the more there
Isin ahabitat, the higher the production of steelhead, particularly for sedhead => 75 mm SL. Water
depth itself provides some escape cover when 2 feet deep and good escape cover wheniit is 3 feet
deep (1 meter) or greater. Escape cover was measured as the ratio of the linear distance under
submerged objects within the habitat type that fish at least 75 mm (3 inches) Standard Length (SL)
could hide under, divided by the length of the habitat type. The summer escape cover (as unembedded
cobbles, undercut banks and instream wood) aso provides overwintering habitat in the tributaries. This
alowed annuad comparisons for the habitats a higtorica Sites.

Escape Cover- Habitat Typing Method by Reach

Reach averages in 1997-2000, 2003, 2005 and 2006 for escape cover by habitat type were
determined from habitat- typed segments. Reach cover indices were determined for habitat typesin
reach segments for purposes of annua comparisons. They were caculated as linear feet of cover under
submerged objects that Size class 2 and 3 juveniles divided by feet of stream channd for each 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. Man-made objects, such as boulder rip-rap, concrete debris and plywood aso provided
cover. Escape cover condtituted areas where fish could be completely hidden from view. This was not
ameasure of the less effective overhead cover that may be caused by surface turbulence or vegetation
hanging over the water but not touching.

Water Depth, Channe | ength and Width

Water depth isimportant because degper habitat is more utilized by steelhead. Deeper pools are
associated with scour objects that often provided escape cover. Mean depth and maximum depth
were determined with adip net handle, graduated in haf- foot increments for the first foot and foot
increments for the remainder of the handle. Soundings throughout the habitat type were made to
estimate mean and maximum depth. Annua comparisons of habitat depth were possible because
measurements were teken in the fal of each year. Minimum depth was determined gpproximately one
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foot from the stream margin in earlier years. Stream length was measured with a hip chain. Widthin
each year was measured with the graduated dip net except in wider habitats of the mainstem. In wider
habitats (greater than gpproximatdy 20 feet), a range finder was used to measure width.

Streamflow

For 1995 and 1998 onward, the Marsh McBirney Modd 2000 flowmeter was more extensively used
at most sampling stes. Streamflow measurement was beyond the project scope and budget in 2006.
However, it was measured at historical Stesin the San Lorenzo watershed anyway. Mean column
velocity was measured at 20 or more verticas at each cross-section.

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

Based on the habitat typing conducted in each reach prior to fish sampling in 2006, representetive
habitat units were sdected with average habitat quality vauesin terms of water depth and escape
cover to determine fish dengties by habitat type. In mainstem reaches of the lower and middie San
Lorenzo River (Sites 1, 4, 6 and 8), riffles and runs that were close to the average width and depth for
the reach were sampled by dectrofishing. Pools in these reaches were divided into long pools (greater
than 200 feet long) and short poals (less than 200 feet) and at least one pool of each size classwas
either snorkd censused or eectrofished. The exception was Reach 1, which had only one pool less
than 200 ft long, which was not censused. Only along pool was censused in Reach 1 (which
higoricaly congsted of along pool and a short pool). In these mainstem reaches, most fish were in the
fastwater habitat of riffles, runs and the heads of pools and not usng most of the pool habitat. Some of
the pools are hundreds of feet long with very few juveniles, except for those at the heads of pools.

For dl other reachesin this study— in the upper San Lorenzo River above the Boulder Creek
confluence, dl San Lorenzo tributaries and in the Aptos and Corrditos watersheds, the location of
representative pools with average habitat qudity in terms of water depth and escape cover determined
the pool habitat to be sampled. Pools were deemed representative if they had escape cover ratios and
water depths smilar to the average vaues for al pools in the half-mile segment that was habitat typed
within the reach. Therefore, pools that were much degper or much shalower than average or had much
less or much more escape cover than average were not sampled. Once the pools were chosen for
electrofishing, adjacent riffles, step-runs, runs and glides were sampled, aswell. In these smdler
channe Stuations, these latter habitat types showed great Smilarity between individua habitats of those
types. Namely, riffles runs, step-runs and glides were al about the same in depth and escape cover.
Since habitat conditions may change from year to year and locations of individua habitat units may shift
depending on winter sorm conditions, sampled units may aso change. The assumption in this method
isthat fish sampling of representative habitat will reflect the mean habitat qudlity for the reach and
provide average fish densties for specific habitat types throughout the reech. The assumption hereis
that there is a corrdation between fish dengity and habitat qudity in that better habitat has more fish.
Past modeling has indicated that densities of yearling-szed juveniles are well correlated with water
depth and escape cover in small, low summer flow streams (Smith 1984). The fish dengity for each
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habitat type was ca culated as the number of fish per linear foot of that habitat type. Thus, the number
of fish caculated for each censused poal in the reach was divided by the linear feet of habitat sampled.

M-5. Consistency of Data Collection Techniquesin 1994-2001 and 2003-2006

Habitat parameters were measured at the monitoring sites in 2006 consstent with methods used in
1981 and 1994-2001 and 2003-2005. Donad Alley, the principa investigator and data collector in
1994-2001 and 2003-2006, had aso collected the fish and habitat dataat 9 of 18 San Lorenzo River
stesand 5 of 8 tributary Sitesin the 1981 study for the County Water Master Plan (Smith 1982). His
quditative estimates of embeddedness, streambed composition and habitat types were calibrated to be
consistent with those of Dr. Smith, the primary investigator for the 1981 sampling program. Mr.
Alley's method of measuring escape cover for smolt-sized (=>75 mm SL) and larger steelhead was
consstent through the years, athough the escape cover index in 1981 was based upon linear cover per
habitat perimeter and later escape cover indices were based on linear cover per habitat length. During
electrofishing from 1996 onward, block nets were used to partition off habitats at al eectrofishing
sites. This prevented steelhead escgpement. A multiple pass method was used in each habitat with at
least three passes.

From 1998 onward, underwater visua (snorkel) censusing was incorporated with electrofishing so that
pool habitat in the maingem San Lorenzo River, which had been dectrofished in past years, could be
effectively censused despite it being too deep in 1998 (a high-flow year) for backpack e ectrofishing.
Snorked censusing was aso used to obtain dengty estimates in deeper pools previoudy unsampled
prior to 1998 at Sites 2, 3, 7, 8 and 9, in an effort to increase the accuracy of production estimates. A
better juvenile production estimate and predictions of adult returns were made with snorkel-censusing
of poal habitat in the maingtem San Lorenzo River for 1998-2005. In 2006, deeper pools were
snorkel-censused a Sites 1, 4 and 8 in the lower and middle mainstem to determine Site dengties only.
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Table la. Defined Reachesin the Mainstem San L orenzo River.

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

Reach # Reach Boundari es Reach Length
(ft)

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

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

2 Buckeye Trail Crossing to the Upper End
of the Wde Channel Representation on the
Fel ton USGS Quad Map CMA4. 73 - CMB. 42 8,923

3 From Begi nni ng of Narrow Channel Represen-

tation in the Gorge to the Beginning of the
Gorge (below the Eagle Creek Confluence)

CMV6. 42 - CW7. 50 5,702
4* From t he Begi nning of the Gorge to Felton

Di versi on Dam CM/.50 - CMd. 12 8, 554
5 Felton Diversion Damto Zayante Creek Confl u-

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

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

Lomond CML2.88 - CML4. 54 8, 765
8* Bend North of Ben Lonmond to Clear Creek

Confl uence in Brookdale CM4.54 - CML6. 27 9, 138
9 Cl ear Creek Confluence to Boul der Creek Con-

fluence CML6.27 - CML8. 38 11, 137
10 Boul der Creek Confluence to Kings Creek Con-

fluence CML8.38 - CM20. 88 13, 200
11* Ki ngs Creek Confluence to San Lorenzo Park

Bri dge Crossing CM20.88 - Cwv24.23 17, 688
12 San Lorenzo Park Bridge to Gradi ent Change,

North of Waterman Gap CM24.23 - CMWMR6.73 13, 200

TOTAL 136, 293
(25.8 miles)
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Table 1b. Defined Reachesin Major Tributariesof the San Lorenzo River.

Cr eek- Reach Boundari es Reach Length
Reach # (Downstream to Upstream (ft)
Zayant e San Lorenzo River Confluence to Bean Creek 3,221
13a* Conf | uence CM). 0- CMD. 61
13b Bean Creek Confluence to Trib. Draining 9,662
fromsS. Cruz Aggregate Quarry CM). 61-CWM2. 44
13c Santa Cruz Aggregate Tributary to Lonpico 3,432
Creek Confluence CM. 44-CMB. 09
13d* Lonpi co Creek Confluence to M. Charlie 13, 886
@ul ch Confl uence CMB. 09- CMVb. 72
Lonpi co Lonpi co Creeknouth to 1% Cul vert Crossing 4,265
13e* CMVD. 0- CMD. 8
Lonpi co 1%t Culvert Crossing to Carol Road Bridge 5,077
13f CMD. 8- CML. 77
Lonpi co Carol Road Bridge to MII Creek Confluence 3, 046
139 CML. 77- CM2. 35
Lonpi co M Il Creek Confluence to End of Perennial 7,311
13h Channel CM2.35-CM3.73
Bean Zayante Creek Confluence to M. Hernobn 6, 706
l4a Road Overpass CM. 0- CML. 27
14b M. Hernmon Road Overpass to Ruins Creek 4, 646

Confl uence CML. 27- CMR. 15

1l4c* Rui ns Creek Confluence to G adi ent Change 17,424
Above the Second G enwood Road Crossing
CM2. 15- CVb. 45

Fal | San Lorenzo River Confluence to Boul der 8, 342
15 Fal | s CWD. 0- CML. 58
Newel | San Lorenzo River Confluence to Bedrock 5, 491
16* Fal | s CWD. 0- CML. 04
Boul der San Lorenzo River Confluence to Forenmn 4,488
17a* Creek Confluence CM). 0- CM). 85
17b* Foreman Creek Confluence to Narrow ng of 6,072

Gorge Adj acent Forest Springs CM). 85-CM.0

17c Narrow Gorge to Bedrock Chute At Kings 7,709
Hi ghway Junction with Big Basin Wy
CM2. 0- CMB. 46
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Cr eek- Reach Boundari es Reach Length

Reach # (Downstream to Upstream (ft)
Bear San Lorenzo River Confluence to Unnaned 12,778
18a* Tributary at Narrowi ng of the Canyon Above

Bear Creek Country Club CM. 0-CWV2. 42
18b Narrowi ng of the Canyon to the Deer Creek 11, 986
Confl uence CM2. 42- CMA. 69
Ki ngs San Lorenzo River Confluence to Unnaned 10,771
19a Tributary at Forner Fragnented Dam Abut nent
Locati on CM). O- CM2. 04
19b Tributary to Bedrock-Boul der Cascade 8,923
C\vR. 04- CMB. 73

Car boner a Branciforte Creek Confluence to O d Road 7,293
20a Crossing and Gradi ent Increase CM. 0-CML. 38
20b O d Road Crossing to Miose Lodge Falls 10, 635

CML. 38- CM3. 39

Branci forte Carbonera Creek Confluence to Granite 10, 138
2la* Creek Confluence CML. 12- CM3. 04
21b Granite Creek Confluence to Tie Gulch 14, 203

Confl uence CM3. 04-CMs. 73
TOTAL 177, 806
(33.7 mles)
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Table 1c. Fish Sampling Sitesin the San L orenzo Water shed in 2001, with 2006 Sites
Indicated by Asterisk.

Reach # Sanpl i ng MAI NSTEM SI TES
Site #
-Channel Mle Location of Sanmpling Sites

0 Oa —-CML. 6 Above Water Street Bridge
0 Ob -Cw. 3 Above Highway 1 Bridge
1 *1 -CM3. 8 Par adi se Park
2 2 -CMb. 7 Lower Gorge at Rincon Trail Access
3 3 -Cwr. 4 Upper End of the Gorge
4 *4 -CMB. 9 Downstream of the Cowell Park Entrance Bridge
5 5 -CWB. 3 Downstream of Zayante Creek Confl uence
6 *6 - CMLO. 4 Bel ow Fal |l Creek Confluence
7 7 -CML3. 8 Above Lower Highway 9 Crossing in Ben Lonond
8 *8 -CML5. 9 Upstream of the Larkspur Road (Brookdal e)
9 9 -CM18.0 Downst r eam of Boul der Creek Confl uence
10 10 -CM20. 7 Bel ow Ki ngs Creek Confl uence
11 *11 -CM22.3 Upstream of Teil h Road, Riverside G ove
12 12a -Cw4. 7 Downstream of Waternan Gap and Hi ghway 9
12b - CWR5. 2 Wat er man Gap Upstream of Hi ghway 9
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Table 1c. Fish Sampling Sitesin the San L orenzo Water shed in 2001, with 2006 Sites indicated
by Asterisk (continued).

Reach #

13a

13b
13c

13d

1l4a
14b
14c

15

16

17a
17b
17c
18a
18b

19a
19b

20a
20b
21a

21b

Sanpl i

ng

Site #

- Channel

*13a- CMD

13b- CML.
*13c- CMR.

*13d- CMWA.

14a- CMD.
*14b- CML.
*14c- C\V4.

15 - CMD.
*16 - CMD.
*17a- CMD.
*17b- CML.

17c- CMR.
*18a- CML.

18b- CVA.

19a- CMD.
19b- CMVR.

20a- CVD.
20b- CML.
*21a- CM2.

21b- CMVA.

Mle
.3

N o1 o o N U1 ~

oo

6*

TRI BUTARY SI TES
Location of Sanpling Sites

Zayant e Creek Upstream of Conference
Drive Bridge

Zayante Creek Above First Zayante Rd Xing

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

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

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

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

Fal |l Creek, Above and Bel ow Whoden Bri dge

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

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

Bear Creek, Just Upstream of Hopki ns Gulch

Bear Creek, Downstream of Bear Creek Road Bridge and
Deer Creek Confl uence

Ki ngs Creek, Upstream of First Kings Creek Road Bridge

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

Carbonera Creek, Upstream of Health Services Conpl ex
Downst r eam of Buel ah Park Trail

Branci forte Creek, Downstream of G anite Creek
Conf | uence

Upstream of Granite Creek Confluence and Happy Vall ey
School
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Table 2a. Defined Reaches on Soquel Creek.
(Refer to Appendix A for map designations. Surveyed reaches indicated by asterisk.)

Reach #

3*

7*

9a*

9b

10

11

12a*

12b

Reach Boundari es
(Downstream to Upstream

Soquel Creek Lagoon

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

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

First Bend Above Soquel Avenue to Above
the Bend Cl osest to Cherryval e Avenue
CML. 77 - CMR. 70

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

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

Sharp Bend Above Conference Center to the
Moores Gul ch Confl uence CMW4. 06- CVb. 34

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

Above Purling Brook Road Crossing to West
Branch Confluence OCM5.41 - CW/. 34

Subt ot al

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

M Il Pond Diversion to Hinckley Creek
Confluence CWM.28 - CM.55

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

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

Amaya Creek Confluence to Gradient |Increase
CML1.79 — 12.56

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

SUBTOTAL

Reach Length
(ft)

3, 168
4, 449

2,045

4,827

39, 582
(7.5 mles)
10, 243

1,425

5, 856

5,932

4,062

76, 747
(14.5 mles)
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Table 2a. Defined Reaches on Soquel Creek (CONTINUED).

Reach # Reach Boundari es Reach Length
(Downstream to Upstream (ft)
13 West Branch Confluence to Hester Creek
Confl uence on West Branch CM).O0 - CM. 98 5,173
14a* Hest er Creek Confluence to Grl Scout Falls |
CMD. 98- CMR. 26 6, 742
SUBTOTAL 88, 662
(16.8 mles)
14b* Grl Scout Falls | to Grl Scout Falls |1
Cwe. 26 — CWR. 89 3,311
l4c Grl Scout Falls Il to Tucker Road (Tilly' s Ford)
Cwe. 89 — Cwv4. 07 6,216
14d Tucker Road (Tilly's Ford) to Laurel MII Dam
1,465 ft Bel ow Confl uence of Laurel and Burns
Creeks on West Branch CM4.07 - CMb. 56 13,123
TOTAL 111, 312
(21.1 mles)
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Table 2b. Locations of Sampling Sites by Reach on Soquel Creek.
(An agterisk indicates sampling in 2006.)

Reach # Site # Location of Sanpling Sites
—Channel Ml e

2003- 2004 1 1 -CwD. 8 Bel ow Hi ghway 1
2 2 -CML. 6 Near the USGS Gagi ng Station
3 3 -Cwv. 1 Above Bates Creek Confl uence
3 *4 -CWMR. 7 Upper Reach 3, Adjacent Cherryval e Ave Fl ower Fields
4 5 -C\. 9 Near Beach Shack (Corrugated sheet netal)
4 6 -CM3. 4 Above Proposed Diversion Site
5 *7 -CM3. 9 Upstream to Proposed Reservoir Site, End of Cherryvale
6 8 -Cwv4. 2 Adj acent to Rivervale Drive Access
6 9 -Cw4. 8 Bel ow Moores Gul ch Confl uence, Adjacent Muntain
School
7 10 -CMVb. 5 Above Moores Gul ch Confluence and Allred Bridge
7 11 -CVvb. 9 Bel ow Purling Brook Road Ford
8 12 -Cwr. 0 Above Soquel Creek Road Bridge
9a *13a-CMB.9 Adj acent M 11 Pond
9b 13b- C\B. 2 Bel ow Hi nckl ey Creek Confl uence
10 14 -C\B. 7 Above Hinckl ey Creek Confl uence
11 15 -CML0. 8 Above Soquel Creek Water District Weir
12a *16 -CML2. 3 Above Amaya Creek Confl uence
12b 17 -CML3.0 Above Fern Gul ch Confl uence
18 -CML5. 2 Above Ashbury Gul ch Confl uence One Mle
13 *19 -CMD. 9 West Branch bel ow Hester Creek Confl uence
1l4a *20 -CM2. 0 West Branch Near End of O son Road
1l4b 21 -CW\R. 4 Above Grl Scout Falls | (Added in 2002)
1l4c *22 -CM3. 0 Above Grl Scout Falls Il (Added in 2002)
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Table 3. Locations of Sampling Sites by Reach in the Aptos Water shed.
(An agterisk indicates sampling in 2006.)

Reach # Site # Location of Sanpling Sites
- Channel Mle
Apt os Creek
1 1 -CWD. 4 Bel ow Mout h of Val enci a Creek
2 2 -CM. 5 Just Upstream of Val encia Creek Confl uence
2 *3 -CWMD. 9 Above Railroad Crossing in County Park near Center
3 *4 —-C\WVR. 9 In Nisene Marks State Park, 0.3 mil|les above First

Bri dge Crossing
Val enci a Creek

1 1 -CW.9 0.9 miles Up fromthe Muth

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

3 *3 —CMB. 26 0.26 mles (1,400 ft) Above Val encia Road Crossing
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Table 4a. Defined Reachesin the Corralitos Sub-Water shed.
(Refer to Appendix A for map designations. Reaches surveyed indicated by asterisk.)

Corralitos Creek

Reach # Reach Boundari es Reach Length

(Downstream to Upstream (ft)
1 Browns Creek Confluence to 0.25 miles

Bel ow Di ver si on Dam 4,171
2 0.25 miles below Diversion Damto Diversion

Dam CMLO. 25.6 - CMLO.5 1, 320
3* Di versi on Damto Rider Creek Confluence

CMLO0.5 - CML1. 77 6, 706
4 Ri der Creek Confluence to Box Cul vert Crossing

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

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

CV. 70 - CMB.54

6* Cli pper Gulch Confluence to Eureka Gulch Confl uence

CML2. 87 — CML3. 33 2,429
7* Eureka Gul ch Confluence to Shingle MII Gulch

Confl uence CML3. 33 —-CML3. 98 3,432
1* Shingle MII @Gulch Confluence to Second Road

Crossing on Shingle MII Gulch CWD.0 — CMD. 35 1, 848
2 Shingle M1l Gulch from 2" Road Crossing to 3¢

Road Crossing CM.35 — CM. 62 1,420
3* 379 Road Crossing (Shingle MI1I Gulch) to

Begi nning of Steep Gradient on Rattl esnake Gulch

CMD. 62 —CML. 35 3,858

Tot al 30, 992
(5.9 mles)
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Table4a. Defined Reachesin the Corralitos Sub-Water shed (continued).

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

Browns Vall ey Creek *

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

(1.04 mles)

* More steel head habitat exists above Reach 2 in Browns Vall ey Creek and
i n Redwood Canyon Creek, Ranmsey Gul ch and Ganecock Canyon Creek. Varying
amount of perennial steel head habitat exists downstream of Reach 1,

dependi ng on bypass flows fromthe diversion dam
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Table 4b. Locations of Sampling Sites by Reach in the Corralitos Sub-Water shed.
(An agterisk indicates sampling in 2006.)

Corralitos Creek

Reach # Site # Location of Sanpling Sites
-Channel Mle

2 1-CML0. 3 Bel ow Di versi on Dam Around t he Bend
3 2 —CMLO. 6 Just Upstream of Diversion Dam
*3 -CML1. 1 0.6 mles Upstream of Diversion Dam (above Colinas
Drive)
4 -CML1. 3 Bel ow Ri der Creek Confluence bel ow bridge crossing
5 -CML1. 4 Bel ow Ri der Creek confluence and upstream of bridge
Ccrossing
4 6 —CML1. 4 Upstream of Ri der Creek Confluence
5 7 -CML2. 0 Upstream of First Bridge Crossing above Rider Creek
Conf | uence
6 *8 —CML2. 9 Downst r eam of Eureka Gul ch Confl uence
7 *9 —CML3. 6 0.4 mles Above Eureka CGul ch Confl uence

Shingle M1l Gulch

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

Confl uence

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

Electrofishing was used at sampling Stes to determine dendities according to two juvenile age classes
and three size classesin dl 4 watershedsin 2006. Block nets were used at al Sites to separate habitats
during dectrofishing. A three-pass depletion process was used to estimate fish dengties. If there was
poor depletion on 3 passes, a fourth pass was performed and the fish captured in 4 passes were
assumed to be atotal count of fish in the habitat. Electrofishing mortdity rate has been gpproximatey
0.5% or less over the years. Snorkel-censusing was used in deeper pools that could not be
eectrofished a Stes in the mainstem reaches of the San Lorenzo River, downstream of the Boulder
Creek confluence. For the middie mainstem reaches included in Table 2, underwater censusing of
deeper pools was incorporated into dendity estimates with eectrofishing data from more shalow
habitats.

Visua censusing was judged inappropriate in other habitats because it would be inaccurate in fastwater
habitat in the mainstem and in 80-90% of the habitat in tributaries. For example, twenty-four of 26
sampled tributary pools had more than 20 fish in 2005. Mogt tributary Sites are well shaded and many
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pools have substantia escgpe cover, making it very difficult to count dl of the juveniles, much less
divide them into Size and age classes. Riffles, step-runs, runs and glides are usudly too shalow to
snorkd in tributaries. Dense shading in most tributaries dso reduces snorkeling effectiveness.

In larger rivers of northern Cdlifornia, dengty estimates from eectrofishing are commonly combined
with those determined by underwater observation in habitats too deep for ectrofishing. [dedly,
underwater censusing would be calibrated to dectrofishing datain habitat where capture gpproached
100%. Cdlibration was originaly attempted by Hankin and Reeves (1988) for smdl trout streams.
Their intent was to substitute snorkel censusing for eectrofishing. However, atempts at cdibration 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 diverswere used in snorkel censusing. In wide pools, divers divided the channd longitudinaly
into counting lanes, combining their totas 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 double-
counting. For juveniles near the boundaries of adjacent counting lanes, divers would verbdly agree to
who would include them in their talies. In narrower pools, divers would aternate passes through the
pool to obtain replicates to be averaged. 1n most pools, three replicate passes were accomplished per
pool. The average number of steelhead observed per passin each age and Size category became the
density estimate. Visud censusing of deeper pools occurred prior to dectrofishing of the sitesin 2006.
The relative proportions of steelhead in the three Size Classes obtained from dectrofishing were
consdered in dividing visualy censused stedhead into Size and age classes. In Reaches 1-4, most
juveniles were greater than 75 mm S, and yearlings were consderably larger than YQY fish.
Therefore, it was rdatively easy to separate fish into size and age classes. In Reaches 6-9, more
juveniles are normally around 75 mm SL, leading to asmdl error for some individudsin deciding sze
class divison between Classes 1 and 2. However, there was no difficulty in distinguishing age dasses.

Stedhead were visually censused for two Size classes of pools in the San Lorenzo. There were short
pools less than gpproximately 200 feet in length and those more than approximately 200 feet. Juvenile
densities in censused pools were extrapolated to other pools in their respective Size categories.
Steehead were censused by Sze and age dass, asin dectrofishing. If less than 20 juveniles were
observed in a pool, the maximum number observed on a pass was the estimate. When 20 or morefish
were observed, the average of the three passes was the best estimate.

Visud censusng offered redigtic dendty estimates of stedhead in degper mainstem poals. It was the
only practical way to inventory such pools, which were mostly bedrock- or boulder- scoured and had
limited escape cover. Vishility was 15 feet or more, making the streambed and counting lanes
observable. Very few steehead used these poolsin 1999-2001 and 2003-2006, compared to 1998
when mainstem baseflow was condderably higher (minimum of 30 cubic feet per second at the Big
Trees Gage compared to approximately 20 cfsor lessin later years).
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M-7. Capture and Mortality Statistics

For this study overdl, 2,422 juvenile steelhead were captured by dectrofishing among dl stes, with 16
mortalities (0.66% mortdity rate). All but one of the lost sedlhead were smdl YOY fish. Five
mainstem stes and 10 tributary Sites were sampled in the San Lorenzo watershed in 2006. A totd of
1,045 juvenile stedhead were captured with 4 mortdities (0.4%). A totd of only 315 juvenile
steelhead and rainbow trout (one Site) were captured at 7 Stes in the Soquel watershed in 2006 with 3
mortalities (0.95%). A total of 333 juveniles steclhead were captured in the Aptos Watershed at 4
siteswith 4 mortdities (1.2%). A totd of 729 juveniles were captured in the Corrditos watershed a 7
Steswith 5 mortaities (0.6%).

M-8. Age and Size Class Divisions

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

Depletion estimates of juvenile stedhead density were gpplied separately to two Size categoriesin 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 sze class boundary between Size Classes 1 and 2 was 75 mm Standard Length
(SL) (3 inches) because smdler fish would amost dways spend another 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 large maority of fish captured during fal sampling that were
larger than 75 mm SL were found to smolt the very next spring to enter the ocean. These assumptions
are based on scale anadysis, back-ca cuaed annuli and standard length determinations by Smith of
steelhead smolts captured in spring of 1987 and 1989 (Smith unpublished). He found that 97% of a
random sample (n=248) of yearling smoltsin spring were 76 mm SL or longer after their first growing
season. In addition, about 75% of smolts that were 75 mm SL or larger at their first annulus (n=319)
smoalted as yearlings. All 2-year old smolts from arandom sample (n=156) were larger than 75 mm SL
after 2 growing seasons prior to smolting. Also, 95% of these 2-year olds were at least 60 mm SL
after their firgt growing season, indicating that few Y QOY’ slessthan 60 mm SL survived to smolt.

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

The depletion method was dso used to estimate the number of fish in each sampled habitat based on 2
age classes. young-of-the-year (YOY) and yearling and older (1+) age classes. Age classesin the
mainstem San Lorenzo and mainstem Soquel Creek were determined by scale andysis of a spectrum
of fish 9zesin 2006. A tota of 24 larger San Lorenzo juvenile steelhead and 6 larger Soquel Creek
juveniles were aged by scde andyss. Sample sizes were limited due to low juvenile dengtiesin the
maingemsin 2006. These limited results showed that the mgority of large fish on the mainstem were
YOY, but dso included yearlings that moved into the maingtem after dow tributary growth in their first
year. These data provided information for age class divison for both watersheds. Scae andysis, dong
with past experience of growthrates, and breaks in fish length histograms were used to discern age
classes at other sampling Sites. Dengity estimates determined by size class and age class were not the
samewhen YOY’ sreached Size Class |1 by fal. Three Vaencia Creek juveniles were aso aged from
scae samples to confirm dow growth rates there. Scales from eighteen juveniles inhabiting Soquel
Creek Lagoon were andyzed to confirm fast growth rates there.

In 2006, the lower mainstem of the San Lorenzo River and Soquel Creek, many YOY stedhead
reached Size Class 2 size in one growing season, as did some in the middle mainstem San Lorenzo and
San Lorenzo tributaries. In this monitoring report, sampling Site dengties were compared for 9 yearsin
the San Lorenzo system by sze and age (1997-2001 and 2003-2006) and for 10 yearsin Soque
Creek (1997-2006). At each sampling Site, habitat types were sampled separately with density
estimates calculated for each habitat. Then these dengity estimates were combined and divided by the
sream length of the entire Ste for annud Ste density comparisons.
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RESULTS

R-1. Habitat Changein the San Lorenzo River and Tributaries

Refer to Appendix A for maps of reach locations. The lower mainstem (downstream of the Zayante
Creek confluence) showed overd| habitat improvement between 2000 (Alley 2002) and 2006. Pool
scouring and deegpening was evident, and there was more escape cover in fastwater habitat. From
2000 through 2005 there had been steady habitat improvement in the middle mainstem (between the
Zayante and Boulder creek confluences). However, overal habitat degraded from 2005 to 2006 in the
middle mainstem. Embeddedness worsened and escape cover was logt in fastwater habitat. Overal
habitat quality declined from 2005 to 2006 in the upper San Lorenzo (upstream of the Boulder Creek
confluence). There was higher percent fines, less escape cover and no improvement in pool depth.

San Lorenzo tributaries showed reduced habitat quality compared to either 2000 or 2005 in the case
of Zayante, Bean, Newdl, Boulder, Bear and Branciforte creeks. Percent fines, embeddedness and
escape cover al worsened in these creeks. The one exception to substrate degradation was Newell
Creek. With it being downstream of a dam that captures fine sediment, substrate embeddedness and
percent finesimproved and pools degpened. However, escape cover was considerably less, leading to
overd| habitat decline. Water depth increased in some habitats in each creek, indicating some habitat
improvement in that habitat parameter and scouring of fine sediment.

The year 2006 had a greater baseflow in the lower mainstem (downstream of Zayante Creek
confluence) with gpproximately 5 cfs more than in 2000 (T able 5), likey offering enhanced food
supply from higher rates of insect drift. There was overdl improvement in habitat qudity in the lower
mainstem from 2000 to 2006. Habitat was substantially deeper in pools and somewhat deeper in
fastwater habitat in Reaches 1 and 4 (T able 6), likdy semming from scouring of sand from the
streambed and more streamflow. Compared to 2000, in 2006 there was Smilar percent fine sediment
in pools and rifflesin Reach 1 and smilar percent finesin pools but 10% lessin rifflesin 2006 (Table
7). Regarding substrate embeddedness between 2000 and 2006 at Sites 1 and 4, there were smilar
amountsin the only habitats that data were available- runs and step runs (T able 8). Regarding escape
cover, there was subgtantially more in riffle and run habitat in 2006 compared to 2000 in Reaches 1
and 4 (Table 9 and 10).

Until 2006 there had been steady habitat improvement in the middle mainstem (between the Zayante
and Boulder creek confluences) since 2000 (Alley 2002; 2006a). However, habitat quality declined
from 2005 to 2006, primarily because of |ess escape cover in important fastwater habitat without
consstent deepening in fastwater habitat or improvement in substrate conditions. Overal subdtrate
conditionsin 2005 and 2006 in Reaches 6 and 8 were similar, while remaining better than 2000
conditionsin pools of Reach 8 and fastwater habitat in both Reaches 6 and 8 with regard to percent
fines (Table 7). Regarding embeddedness, it was Smilar between yearsfor pools and rifflesin both
reaches, smilar for runs between 2005 and 2006 and between 2000 and 2006 except for
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improvement in Reach 8 (T able 8). Escape cover in riffle fastwater habitat also worsened since 2005
but was il better than 2000 or 2003 in Reaches 6 and 8 (Table 9). Regarding escape cover in run
fastwater habitat, 2005 and 2006 had smilar amounts in Reach 6 but less in 2006 than 2005 in Reach
8 (Table 10). Comparing 2000 with 2006, escape cover in runsimproved in Reach 6 and declined in
Reach 8. There was continued habitat improvement in Reach 6 with regard to deeper pool habitat,
while fastwater habitat shallowed in 2006 in average depth compared to 2005 but remained smilar to
2000 (Table 6). In Reach 8, pools shdlowed in average maximum depth and degpened in average
mean depth compared to 2005, while fastwater habitat deepened compared to 2005 and 2000.
Deepening indicated scour of fines.

Based on data from Reach 11 in the upper San Lorenzo (upstream of the Boulder Creek
confluence), overdl habitat quaity declined from 2005 to 2006. Although there was more depth in
fastwater habitat and reduced embeddedness, the important pool habitat did not deepen, had greater
percent fines and less escape cover (Tables 6-10).

In Zayante Creek in 2006, habitat quality was smilar to 2005 in the lower reach (13a) and hed
worsened in the upper reach (13d). Water depth positively increased in both reaches (as deep as
anytime since 2000), but pool escape cover, embeddedness and percent fines al worsened in the
upper Reach 13d (T ables 6-8 and 12). In lower Reach 13a, pool escape cover (Table 12),
embeddedness (T able 8) and percent fines (Table 7) were about the same in 2005 and 2006, though
percent fines increased in riffles and decreased in runs. In tributaries and the upper mainstem, pools
and their habitat conditions are the most important for steelhead rearing habitat. Riffles are importartin
producing aguatic insects for food. The fact that riffle embeddedness lessened in 2006 in both andyzed
reaches indicated improved insect habitat.

Inupper Bean Creek (Reach 14c) in 2006 (where coho salmon had been captured in 2005), habitat
conditions degraded somewhat since 2005. Although water depth was dightly greater due to scour and
likely higher baseflow, conditions that worsened included percent finesiin rifflesand runs,
embeddedness in pools and riffles, pool escape cover (dightly) and run escape cover (dightly) (Tables
6-8, 12-13). The steady improvement in pool escape cover from 2000 to 2005 was reversed in 2006
and was much less than in 1998.

Overdl habitat quality worsened in Newell Creek from 2000 to 2006 primarily due to great lossin
escape cover. Subgtrate generaly improved in Newell Creek (Reach 16) from 2000 to 2006. Pools
were deeper, with substantial improvement in percent fines and embeddedness (T ables 6-8).
However, escape cover was substantidly lessin pools and runs, indicating habitat declinein this
important habitat indicator (Tables 12 and 13). A streamside resident was cutting down alarge
riparian tree from the far side of the creek from his house during data collection.

In Boulder Creek in 2006, habitat worsened overal, primarily in the loss of pool escape cover.
Although water depth increased in pools and step-runs of the lower portion (Reach 173), and in step-
runs of the middle portion (Reach 17b) (indicating scour of sediment), habitat parameters that
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worsened included dight reduction in percent finesin poolsin both reaches and in runs/step-runsin
Reach 17a, moderately increased embeddedness (10%) in riffles of Reach 17b with dight increases
(lessthan 10%) in other habitats and decreased escape cover in pools and run/ step-runs (except
escape cover increased in step-runsin Reach 17a) (Tables 6-8, 12-13).

With the exception of greater depth in fastwater habitat in lower Bear Creek (18a) (indicating scour
of some fine sediment), the generd improvement in habitat conditions observed in 2005 were reversed
in 2006. Pool depth remained smilar, but percent fines increased in pools, embeddedness increased in
al habitat types, and escape cover worsened in pools and runs (T ables 6-8, 12-13). Streamflow was
dightly grester in 2006, but likely not enough to affect habitat depth (1.1 cfsin 2006 vs. 0.9 cfsin
2005).

Although the middle Branciforte (Reach 21a-2) showed similar habitat depths between 2000 and
2006, there was general habitat degradation that was detected in substrate conditions. It had more
percent finesin dl habitat types and greater embeddedness in pools (only habitat typed that could be
compared) (T ables 6-8). No reach escape cover indices were available in 2000 for comparisons with
2006.

R-2. Habitat Changein Soquel Creek and Its Branches

Refer to Appendix A for maps of reach locations. The lower mainstem (from the lagoon to the
Moores Gulch confluence) (as indicated from data collected in Reach 3) had overdl habitat
improvement in 2006. Habitat depth increased in pools and runs over 2005, though was similar to past
years (Table 14) (Alley 2006b). The biggest improvements were in reduced percent fines in pools
and runs (Table 15) and more pool escape cover (Table 17). Embeddedness remained smilar
(Table 16).

The upper mainstem (from the Moores Gulch confluence to the Branches) (as indicated from data
collected in Reach 7) had dightly improved habitat overadl in 2006 compared to 2005 in that pool
depth was dightly increased, and pool escape cover was dightly increased (T ables 14 and 17). Pool
escape cover was the highest since 2000. Pool depth was less than in 2003. Percent fine sediment was
similar between 2005 and 2006 (T able 15). Embeddedness was smilar between years (T able 16).

Thelower East Branch (asindicated from data collection in Reach 9 below and adjacent to Mill
Pond) had similar habitat quaity in 2006 compared to 2005 but lower quality than in 2000. Compared
to 2005, the one substantial improvement was increased pool depth in 2006 (T able 14). However,
pool escape cover wasless (Table 17). Regarding substrate conditions, percent fines increased
somewhat in pools and runs and lessened in riffles (T able 15). Embeddedness improved in pools and
riffles and worsened in runs (T able 16). Reach 9 is an ungtable reach that periodically has influxes of
large wood and streambed reconfiguration. Pool escape cover has declined steadily from 2000 (Table
17).
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Theimportant upper East Branch (asindicated from data collection in Reach 12ain the Soquel
Demondtration State Forest) showed overal habitat degradation from 2005 to 2006 primarily due to
lost escape cover and higher percent finesin pools. But conditions were il better than in 2000. In
2006, poals, riffles and step-runs had greater average and maximum depths than in 2005 (T able 14).
However, the amount of habitat as pools, riffles and runs decreased in 2006 while step-run habitat
increased. In 2005 there were 23 poolsin the habitat typed reach, and in 2006 there were only 16.
The increased pool depth in 2006 may not indicate pool degpening but may have occurred because
habitat identified as shalow poolsin 2005 (lowering the reach average for pools for 2005) may have
been considered step-run in 2006 because they had shallowed (increasing the reach average for step-
runsin 2006). Therefore, the increased pool depth seen in 2006 may have been aresult of lost shallow
pool habitat to step-run and not increased scour in pools. There was Smilar substrate embeddedness
between years and greetly increased percent finesin poolsin 2006 (Tables 15 and 16). Pool escape
cover decreased in 2006 from 2005 but was gtill much higher than in 2000 (Table 17). The step-run
escagpe cover index decreased dightly from 0.094 in 2005 to 0.086 in 2006, indicating dightly reduced
habitat quality there.

Inthe West Branch downstream of Olson Road Bridge (Reach 14a), overdl habitat quaity
improved. Substrate conditions improved and habitat depth increased in, recovering from the sediment
influx earlier in the decade. Compared to 2005, habitat depth increased grestly in dl habitat types and
embeddedness was much lessin fastwater habitat (Tables 14 and 15). On the down side, percent
finesincreased in pools and pool escape cover remained low (Tables 16 and 17).

Inthe West Branch between Girl Scout Falls| and Il (Reach 14b), habitat conditions were Smilar
between 2002 and 2006 regarding pool escape cover and habitat embeddedness, with some
improvement due to increased pool depth (Tables 14, 16 and 17). Percent fines were not measured
in 2002 for comparisons. At the repeated sampling site above Girl Scout Fals |l (Reach 14c), habitat
conditions improved in 2006 over 2005 with much deeper habitat in pools and step-runs and reduced
pool embeddedness, both indicating scour of fine sediment. Pool escape cover and percent fineswere
similar in both years. No habitat typing was budgeted for Reach 14c in 2006.

R-3. Habitat Change in Aptos and Valencia Creeks

Refer to Appendix A for maps of reach locations. No habitat typing data were collected for reaches
of Aptosor Vaenciacreeksin 1981. Based on substrate comparisons between fish sampling stesin
1981 (Smith 1982) and habitat typed reaches in 2006, substrate conditions have degraded in Aptos
Creek from 1981 to 2006 (T ables 18-20). The January 1982 storm caused severe streambank
eroson and landdiding throughout the Santa Cruz Mountains, and streams have been recovering since.
The 1997-98 winter also brought significant sormflow and sedimentation in other watersheds, such as
the San Lorenzo River (Alley 2000). Percent fines and embeddednessin pool habitat have increased,
and especidly embeddedness. Percent fines in fastwater habitat may have been greater in lower Aptos

D.W.ALLEY & Associates Santa Cruz County Fishery Report 2006
P.O. Box 200 « Brookdale, Califor nia 95007

61



in 1981 than in 2006, with Ssmilar amounts in the upstiream reach in Nisene Marks. However, vaues
were combined for riffles and runsin 1981, making comparisons difficult. Embeddednessin runsin
lower Aptos was much greater in 2006 than 1981, with Smilarity between the two yearsinrifflesin
lower Aptos.

Based on substrate comparisons between fish sampling Sitesin 1981 and habitat typed reach averages
in 2006, substrate conditions have degraded in both Reaches 2 and 3 in Vaencia Creek from 1981 to
2006 (T ables 18-20). Percent finesincreased in pools of both reaches and in percent finesin Reach 3
pools. Percent finesin pools remained high and dightly higher in Reach 2. Pool embeddedness was
much higher in both reaches. Embeddednessiin riffle habitat has increased greetly. Percent finesin
fastwater habitat were smilar.

R-4. Trends in Habitat Changein Corralitos, Shingle Mill and Browns Valley Creeks

Refer to Appendix A for maps of reach locations. No habitat typing data were collected for reaches
of the Corrditos sub-watershed in 1981 or 1994. Substrate comparisons were made between fish
sampling sitesin 1981 and 1994 (Smith 1982; Alley 1995a) and habitat typed reach averagesin
2006. Substrate conditions in Corrditos Creek have generdly degraded in the 3 reaches studied.
Those were below Rider Creek (Reach 3), below Eureka Gulch (Reach 6) and above Eureka Gulch
(Reach 7) compared to 1994. Substrate conditions in 2006 were more similar to the more degraded
conditionsin 1981 (T ables 18-20). In the most important habitat type, namely pools, percent fines
worsened (increased) in dl 3 reaches, while it was smilar in riffle and run habitat except for much
improvement in run habitat in Reach 3 and worsening in Reach 6. Pool embeddedness was smilar
between 1994 and 2006 except it improved (decreased) in Reach 7. Riffle embeddedness was smilar
between years except it worsened in Reach 6. Run and step-run embeddedness was smilar between
years.

Based on substrate comparisons between fish sampling sitesin 1981 and 1994 and habitat typed reach
averages in 2006, substrate conditions in Shingle Mill Gulch have generally degraded in the 2 reaches
studied (Reaches 1 and 3) (T ables 18-20). Embeddedness and percent fines have increased from
1994 to 2006 in al three habitat types in both reaches where comparisons were available, except for
less embeddedness in riffle habitat in lower Shingle Mill. 2006 conditions were more smilar to the
more degraded 1981 substrate conditions.

Subdtrate conditions in Browns Vdley Creek have generaly degraded in the 2 reaches studied
(Reaches 1 and 2), based on substrate comparisons between fish sampling sitesin 1981 and 1994 and
habitat typed reach averages in 2006, (T ables 18-20). In pool habitat, both embeddedness and
percent fines worsened (increased) from 1994 to 2006, they being more similar to the more degraded
conditionsin 1981. Embeddedness and percent fines were smilar in riffle habitat between 1994 and
2006, but they greatly increased in run/step-run habitat in Reach 1 in 2006. Comparisons were
unavailable for percent fines or embeddednessin fastwater habitat of Reach 2.
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Table 5. Fall STREAMFLOW (cubic feet/ sec) Measured by Flowmeter at SAN LORENZO
Sampling Sites.

Site # -
Location

1995

19906

1908

1900

2000

2001

2003

2004

2005

2006

1- SLK
Par adi se Pk

22.9

25.5

34.3

26. 2

21. 7

19.6

26. 2

2-
SLR/ Ri ncon

24. 0

21.1

17. 2

3-SR Corge

23.3

20. 5

4- SLR/ Henry
Cowel |

18. 7

32. 7

23. 3

21. 8

15. 5

24. 1

5_
SLK Bel ow
Zayant e

31.9

6- SLR/
Bel ow Fal |

14. 6

23. 4

12.8

11. 6

18.9

14. 3

7- SLR/ Ben
Lonond

58

5.4

8.1

8_
SLKR/ Bel ow
dear Ck

4.2

10. 3

4.9

4.2

7.1

6.4

9_
SLR/ Bel ow
Boul der Ck

4.6

7.2

10-
SLKR Bel ow
Kings K

11- SLK
Teihl Rd

12a-
SLKR/ Lower
VWaterman G

13a-
Zayant e
bel ow Bean

7.8*

13b-
Zayant e
above Bean

2.8

14b- Bean
bel ow
Lockhart G

1.5

1.1

15- Fall

2.0

16- Newel |

1.6

51

17a-
Boul der

2.0

18a- Bear

61

19a- Lower
Ki ngs

c © B o

17

20a- Lower
Carbonera

0.33

0. 36

21a- 2-
Branciforte

0. 80

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

D.W.ALLEY & Associates
P.O. Box 200 « Brookdale, Califor nia 95007

63

Santa Cruz County Fishery Report 2006




Table 6. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SAN LORENZO

Reaches Since 2000.
Reach Pool | Pool | Pool Pool | Riffle | Riffle | Riffle | Riffl | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 | 2000 | 2003 | 2005 e Run 2000 | Run 2003 | Run 2005 -
2006 Run 2006
1- 1.9/ 2.5/ 0.9/ 1.1y 12/18 24/ 3.1
L. Main 35 44 14 15
2- 3.0/ 1.2/ 17/24
L. Main 52 2.0
3- 3.V 19 2131
L. Main 52 26
4- 2.2/ 2.6/ 0.8/ 0.9 1523 16/22
L. Man | 38 44 14 15
5- 1.7/ 0.8/ 11/18
L. Main 3.3 13
6- 19 19 1.9/ 2.2/ 0.8/ 0.6/ 0.9/ 0.8/ 1119 12/19 1121 1.3/1.85
M.Main | 34 35 34 4.3 12 0.9 14 13
7- 2.2/ 18/ 2.0/ 0.7/ 0.6/ 0.7/ 10/15 0914 1114
M.Main | 39 37 35 11 1.0 11
8- 2.8/ 2.5/ 2.6/ 2.7/ 0.9 0.6/ 1.0/ 1y 14/21 10/ 14 1321 1.3/2.25
M. Main 54 52 58 55 14 1.0 15 1.6
9- 2.0/ 1.7/ 1.9/ 0.7/ 0.6/ 0.7/ 1.0/16 0.8/1.2 1014
M. Main 3.6 3.0 35 11 11 11
10- 13/ 1.4/ 1.4/ 0.4/ 0.3/ 0.4/ 0.8/ 1.2 0.5/ 0.9 0.7/ 1.0
U, Main 2.7 29 2.8 0.6 05 0.7
11- 12/ 1Y 1y 0.4/ 0.4/ 0.5/ 0.5/ 1.0 0.5/1.0 0.6/ 11
U, .Main 2.1 2.0 2.1 0.6 0.7 0.8
12b- 1.4/ 1.3/ 0.5/ 0.3/ 0.6/1.1 0.5/0.8
U Main 2.2 2.2 09 06
Zayante | 1.4/ 1.1y 1.5/ 16/ | 0.65 0.7/ 0.6/ 0.6/ 0.85/1.2 0.7/1.2 08/1.1 0.85/1.2
13a 2.3 2.1 2.5 2.6 1.0 11 09 09
Zayante | 1.5/ 15/ 17/ 0.6/ 0.5/ 0.5/ 08/ 11 08/11 0.7/ 1.2
13b 2.8 2.4 29 09 07 09
Zayante | 1.5/ 12/ 1.35/ 0.6/ 0.4/ 0.5/ 0.7/ 11 0.5/ 1.0 0.7/ 1.0
13c 25 22 2.4 0.8 07 08
Zayante | 1.3/ 1y 11/ 135| 0.6/ 0.4/ 0.5/ 0.45/ 0.9/1.3 0.8/1.3 0.8/1.4 09/14
13d 21 17 21 [21 1.0 0.6 Q7 0.8
Lompico 1.1 0.3/ 0.45/ 0.8
13e 1.8 0.6
Bean 1.2/ 0.8/ 1.0/ 0.5/ 0.4/ 0.4/ 0.65/ 1.2 0.6/ 1.2 0.7/ 11
1l4a 20 16 19 0.85 0.7 0.7
Bean 11 0.9 1.0/ 0.3/ 0.3/ 0.3/ 0.6/1.0 0.6/ 0.9 0.6/ 0.8
14b 16 15 1.9 0.55 0.6 0.5
Bean 14c | 1.1/ 1.0/ 1.0/ 1.0/ 0.2/ 0.1/ 0.1 0.2/ 0.5/ 0.7 0.25/0.4 0.2/05 0.35/ 0.5
2.0 17 17 18 05 0.3 0.3 0.3
Newell 1.4/ 1.6/ 0.4/ 0.3/ 0.6/ 0.9 0.6/ 0.9
16 2.6 2.8 0.65 05
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Boulder 1.8/ 1.8/ 2.0/ 0.6/ 0.5/ 0.6/ 0.7/11 0.7/ 1.2 09/14
17a 2.7 2.9 3.1 1.0 09 1.0
Boulder 1.75/ 1.7/ 1.7/ 0.5/ 0.4/ 0.6/ 0.7/1.2 0.7/ 1.2 08/ 1.4
17b 2.8 2.8 2.8 1.0 10 1.0
Boulder 2.5/ 19 0.4/ 0.4/ 0.8/1.3 0.9/ 15
17¢ 3.7 2.9 0.7 0.8
Bear 1.8/ 2.0/ 2.0/ 2.0/ 0.5/ 0.4/ 0.4/ 0.6/ 07/1.1 0.6/ 0.9 07/1.1 0.8/1.25
18a 3.0 3.4 34 3.35 0.8 07 07 09
Bear 18b | 1.4/ 0.55/ 0.6/1.2
2.4 12
Brancifo | 1.05/ 1.1/ ]| 03/ 0.3/ 0.6/ 0.9 0.5/1.0
rte2la-2 | 2.0 1.9 0.6 0.5
Brancifo | 1.0/ 11 0.4/ 0.4/ 0.5/0.85 0.3/0.6
rte 21b 17 17 0.6 0.7
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Table 7. Average PERCENT FINE SEDIMENT IN SAN LORENZO Reaches River Since

2000.
Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 2003 2005 | 2006 | Run 2000 Run 2003 | Run 2005 -
Run 2006
1 80 80 20 20 55 40
2 70 25 50
3 80 40 60
4 70 75 30 20 50 50
5 95 35 70
6 80 70 70 75 35 25 20 25 60 35 40 38
7 70 70 70 25 25 20 45 50 40
8 75 55 65 60 30 25 20 20 45 40 25 25
9 70 70 60 30 25 15 45 30 30
10 75 60 70 25 20 15 45 25 35
11 65 55 35 40 20 40 15 25 30 45 25 15
12b 55 50 35 25 35 35 35 40 10
Zayante 80 85 65 65 30 40 25 35 55 70 50 40
133
Zayante 80 65 65 30 30 30 45 45 30
13b
Zayante 55 50 45 20 25 10 25 30 20
13c
Zayante 60 40 40 50 25 25 25 15 45 25 25 40
13d
Lompico 50 20 30
13e
Bean 80 80 70 45 40 25 70 70 35
14a
Bean 80 85 80 25 45 15 60 80 45
14b
Bean14c | 70 70 60 65 25 25 5 15 35 40 30 40
Newell 50 25 20 5 35 20
16
Boulder 45 30 35 30 20 5 30 15 20
172
Boulder 40 30 35 10 5 10 25 15 15
17b
Boulder 45 25 5 5 20 5
17c
Bear 18a 55 55 50 60 15 15 15 15 30 25 20 25
Bear 18b 40 10 25
Brancifo 65 75 30 40 45 55
[te2la-2
Brancifo 65 55 30 15 40 65
[te21b
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Table 8. Average EMBEDDEDNESS IN SAN LORENZO Reaches Since 2000.

Reach Pool | Pool | Pool | Poaol | Riffle | Riffle | Riffle | Riffle | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 | 2000 | 2003 2005 2006 | Run2000* | Run 2003 | Run 2005 -
Run 2006
1 59 31 43* 49
2 30*
3 50*
4 64 37 45* 47
5 60*
6 52 49 56 27 31 31 50* 38 46 41
7 53 54 34 27 40* 49 40
8 49 53 56 32 25 28 45* 44 29 35
9 52 39 32 25 43* 40 31
10 38 39 32 27 45* 32 34
11 58 41 30 33 46* 45 27
12b 58 27 38* 45
Zayante 46 44 45 33 29 23 42 41 44 50
13a
Zayante 42 44 46 36 25 41 43 39
13b
Zayante 49 48 48 29 25 39 33 38
13c
Zayante 45 41 47 51 35 48 37 39 33 43 42
13d
L ompico 55 42 46
13e
Bean 46 46 45 32 21 54 49 37
14a
Bean 46 35 11 35 20 43 41 29
14b
Beanl4c | 47 49 50 62 19 27 36 46 43 46 52
Newell 42 36 12 33
16
Boulder 40 34 48 24 29 30 33
17a
Boulder 39 36 43 14 24 29 34
17b
Boulder 14 31 18 13
1/c
Bear 18a | 48 48 42 54 28 22 35 42 47 30 41
Bear 18b 42
Brancifo 52 68 41 59
[te2la-2
Brancifo 47 41 41 28 32
[te21b

* Was from sanpling sites and not

reaches and for

riffle and runs conbi ned.
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Table 9. Reach-wide ESCAPE COVER Index (Habitat Typing Method*) in RIFFLE
HABITAT in MAINSTEM Reaches of the SAN LORENZO, Based on Habitat Typed

Segments.

Reach 1998 1999 2000 2003 2005 2006
1 0.187 0.244 0.084 - - 0.270
2 - 0.503 0.260 - -

3 0.250 0.216 0.257 - -

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

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

8 0.335 0.173 0.124 0.080 0.320 0.241
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
12 0.086 0.022 0.036 - 0.044

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

D.W.ALLEY & Associates Santa Cruz County Fishery Report 2006
P.O. Box 200 « Brookdale, Califor nia 95007

68




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

Reach 1998 1999 2000 2003 2005 2006
1 0.273 0.130 0.064 - - 0.131
2 0.228 0.136 0.100 - -

3 0.186 0.113 0.144 - -

4 0.234 0.159 0.091 - - 0.125
5 0.071 0.249 0.261 - -

6 0.145 0.107 0.044 0.068 0.098 0.101
7 0.038 0.030 0.023 0.165 0.074

8 0.129 0.152 0.131 0.154 0.164 0.103
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
12 0.031 0.069 0.126 - 0.048

*Habitat Typing Method = linear feet of escape cover divided by reach channel length as run habitat.
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Table 11. ESCAPE COVER Index (Habitat Typing Method*) in Pool Habitat in MAINSTEM
Reaches of the SAN LORENZO, Based on Habitat Typed Segments.

Reach Pools 2003 Pools 2005 | Pools 2006
1 - - 0.271
2 - -

3 - -

4 - - 0.203
5 - -

6 0.077 0.077 0.044
7 0.134 0.105

8 0.026 0.027 0.039
9 0.037 0.070
10 0.054 0.051
11 0.054 (2000) 0.059 0.031
12 - 0.178

*Habitat Typing Method = linear feet of escape cover divided by reach 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
Zayante 13a 0.320 0.069 0.056 0.169 0.081 0.074
Zayante 13b 0.150 0.093 0.072 0.130 0.087
Zayante 13c 0.114 0.110 0.095 0.110 0.109
Zayante 13d 0.145 0.191 0.132 0.237 0.269 0.126
L ompico 13e 0.089

Bean 14a 0.248 0.143 0.186 0.124 0.155

Bean 14b 0.378 0.280 0.205 0.288 0.212

Bean 14c 0.259 0.093 0.100 0.142 0.141 0.131
Newell 16 0.285 0.325 0.120
Boulder 17a 0.131 0.051 0.061 - 0.108 0.064
Boulder 17b 0.129 0.141 0.164 - 0.232 0.100
Boulder 17c 0.250 0.072 0.057 - 0.143

Bear 18a 0.069 - 0.103 0.119 0.114 0.074
Branciforte 0.121

21a-2

Brarzlciigorte 0.147 0.083 0.102 - 0.189

* Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
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Table 13. ESCAPE COVER Index (Habitat Typing Method*) for RUN HABITAT in
TRIBUTARY Reaches of the SAN LORENZO.

Reach 1998 1999 2000 2003 2005 2006
Zayante 13a 0.127 0.059 0.059 0.065 0.031 0.038
Zayante 13b 0.060 0.127 0.087 0.152 0.103
Zayante 13c 0.116 0.095 0.070 0.016 0.070
Zayante 13d 0.050 0.098 0.143 0.223 0.297 0.071
Lompico 13e 0.001

Bean 14a 0.060 0.058 0.092 0.051 0.086

Bean 14b 0.045 0.048 0.041 0.107 0.050

Bean 14c - 0.018 0.023 0.015 0.012 0.009
Newell 16 0.072 0.129 0.020
Boulder 17a 0.188 0.093 0.170 - 0.135 0.169
Boulder 17b 0.116 0.156 0.137 - 0.194 0.102
Boulder 17c 0.019 0.122 0.107 - 0.114

Bear 18a 0.073 - 0.177 0.063 0.088 0.063
Branciforte 0.028

21a-2

Brar;(iil;orte 0.138 0.014 0.087 - 0.133

* Habitat Typing Method = linear feet of escape cover divided by reach length as run habitat.
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Table 14. Averaged Mean and Maximum WATER DEPTH (ft) of Habitat in SQOUEL CREEK
Reaches Since 2000.

Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Run/Step- | Run/Step- | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 | 2003 | 2005 | 2006 | Run 2000 | Run2003 | Run 2005 -
Run 2006
1 13 | 14/ | 1V -/05 | -10.7 -/0.7 -/0.8
25 27 2.8
2 10 | 10 | 10O -/05 | -/06 -/0.7 -/11
19 16 17
3 13/ | 135 | 1.3/ 14/ -/05 | -/107 0.5/ -/0.8 -/1.0 0.7/1.0
24 25 23 25 0.8 partial
partial partial
*
4 13/ | 12/ | 1Y -/06 | -/08 -/0.7 -/0.9
23 26 26
5 13 | 12/ | 1.2 -/05 | -/107 -/0.8 -/ 0.9
22 22 23
6 13/ | 145 | 1.25/ -/06 | /107 -/0.8 -/0.9
2.4 25 22
7 14/ | 16/ | 12 1.3/ -/0.7 | -/108 0.5/ -/0.9 -/0.9 08/1.2
24 29 22 23 0.8 partial
partial partial
8 15 | 16/ | 14/ -/06 | /108 -/0.9 -/ 0.9
27 29 27
9 14/ 13/ 1.5/ -10.7 -/0.6 0.4/ -111 -/0.9 0.6/1.0
23 21 25 0.6
10 15/
2.4
11 1.9/
33
12a 11 ) 1.3/ -/ 0.6 -/06 | 045 -/0.9 /11 07/12
16 17 2.05 08 (S.run) (S.run)
12b 13/ 11 -/105 -/05 -/1.0 -/1.0
20 16 (S.run) (SRun)
13 13/
27
14a 1.3/ 1.0/ 1.4/ -10.7 -/0.5 0.5/ -/1.0 -/0.7 0.6/1.0
24 18 24 0.8
14b 15/ 1.6/ 0.4/ 0.7/1.0
26 29 0.6
2002
l4c 14/
24
2002

*Partia, ¥2-mile segments habitat typed in 2006. Previoudy, the entire mainstem was habitat typed.
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Table 15. Average PERCENT FINE SEDIMENT in Habitat-typed Reachesin SOQUEL
CREEK Since 2000.

Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle ] Riffle | Run/Step | Run/Step | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 | 2003 | 2005 2006 -Run -Run Run 2005 -
2000 2003 Run 2006
1 81 73 84 21 25 45 36
2 71 69 80 20 24 47 34
3 77 70 75 62 25 17 14 34 43 29
partial partial partial
*
4 69 72 61 21 29
5 72 66 69 21 27
6 68 59 63 14 26
7 80 66 69 69 17 21 35 33
partial partial partial
8 70 59 64 16 24
9 65 56 62 24 17 12 36 25 30
10 63
11 56
12a 48 33 40 20 9 12 29(S.run) 15(Srun) | 21(S.run)
12b 49 36 14 5 40 18
13 73
14a 71 55 66 23 15 14 36(run) 31(run) 28(run)
14b 51 15 35 (run)
1l4c

*Partial, ¥2-mile segments habitat typed in 2006. Previoudy, the entire mainstem was habitat typed.
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Table 16. Average EMBEDDEDNESS in Pool and Fastwater (Riffle and Run) Habitat of
SOQUEL CREEK Reaches Since 2000, Based on Habitat Typed Segments.

Reach Pool | Pool | Pool Pool Riffle | Riffle | Riffle | Riffle | Run/Step | Run/Step | Run/Step- | Run/Step
2000 | 2003 | 2005 | 2006 2000 | 2003 | 2005 2006 -Run -Run Run 2005 -
2000 2003 Run 2006
1 47 55 57 33 25 55 35
2 55 60 56 39 34 69 46
3 57 59 58 55 30 27 27 46 42 46
partial partial partial
*
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 33 30 25 43 43 39
partial partial partial
8 53 49 60 38 29 46 45
9 56 59 54 38 34 26 44 45 50
10 51
11 54
12a 55 53 53 35 29 30 46(S.run) 37(S.run) 38(S.run)
12b 51 59 35 30 42 47
13 55
14a 50 58 57 28 47 18 46(run) 59(run) 34(run)
14b 55 57 33 32 47(run) 46(run)
2002 2002 2002
l4c 61 30 45
2002 2002 2002

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

Reach Pool Pool Pool Pool
2000 2003 2005 2006
1 0.091 0.103 0.107
2 0.086 0.055 0.106
3 0.085 0.092 0.141 0.178
partial**
4 0.041 0.071 0.086
5 0.061 0.023 0.075
6 0.082 0.102 0.099
7 0.089 0.101 0.129 0.141
partia
8 0.047 0.036 0.060
9 0.146 0.101 0.086
10 0.100
11 0.068
12a 0.113 0.222 0.175
12b 0.129 0.158
13 0.077
14a 0.064 0.048
14b 0.051 0.058
(2002)
l4c 0.068
(2002)

* Habitat Typing Method = linear feet of escape cover divided by reach length as pool habitat.
** Partial, Y2mile segments habitat typed in 2006. Previoudy, the entire mainstem was habitat typed.
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Table 18. Average POOL HABITAT CONDITIONS for Reachesin APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeksin 2006 (and at Sampling
Sitesonly in Aptos/ Valenciain 1981 and in Corralitos/ Browns Valley in 1981 and 1994).

Sanpl e Mean Dept h/ Escape Cover* Enbeddedness Per cent
Site Maxi mum Depth Eines
1981 | 1994 | 2006 | 1981 | 1994 | 2006
Aptos #3- in 1.4/ 3.0 0.123 35 82 75 85
County Park
Apt os #4- Above 1.3/ 2.4 0. 059 35 80 65 78
Steel Bridge
Xing (N sene
Mar ks)
Val enci a #2- 0.7/ 1.2 0.115 35 88 85 93
Bel ow Val enci a
Road Xi ng
Val enci a #3- 1.0/ 1.7 0.119 55 82 70 83
Above Val enci a
Road Xi ng
Corralitos #3- 1.5/ 2.6 0. 138 60 45 52 45 35 47
Above Coli nas 2003-
Drive
Corralitos #8- 1.3/ 2.2 0. 061 54 50 54 35 20 45
Bel ow Eur eka
Qil ch
Corralitos #9- 1.2/ 1.8 0.160 56 60 47 35 15 33
Above Eureka
Qilch
Shingle M1 Id 1.15/ 1.8 0.180 42 45 71 23 8 49
#1- Bel ow 2"
Road X ng
Shingle MI Id 1.15/ 1.8 0.190 60 71 55
#3- Above 3’
Road Xi ng
Browns Val | ey 1.4/ 2.4 0. 051 58 37 71 38 47 61
#1- Bel ow Dam
Browns Val | ey 1.45/ 2.35 0.120 73 47 69 47 37 53
#2- Above Dam
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Table 19. Average RIFFLE HABITAT CONDITIONSfor Reachesin APTOS, VALENCIA,
CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeksin 2006 (and at Sampling

Sitesonly in Corralitos/Browns Valley in 1981 and 1994).

Sanpl e Mean Dept h/ Escape Cover* Enbeddedness Per cent
Site Maxinum Depth jnes
1981 | 1994 | 2006 1981 1994 | 2006
Aptos #3- in 0.4/ 0.7 0. 007 50 48 68 26
County Park riffle
& run
Apt os #4- 0.5/ 0.8 0. 004 40 47 30 25
Above St eel riffle
Bri dge Xing & run
rks)
Val enci a #2- 0.3/ 0.4 0. 003 15 54 48 50
Bel ow Val enci a riffle
Road Xi ng & run
Val enci a #3- 0.3/ 0.5 0. 004 30 56 30 33
Above Val enci a riffle
Road Xi ng & ru
Corralitos #3- 0.5/ 0.9 0.028 53 30 26 35 10 18
Above Colinas
D
Corralitos #8- 0.4/ 0.7 0.021 50 50 28 25 5 14
Bel ow Eur eka
Qulch
Corralitos #9- 0.5/ 0.8 0. 041 60 30 33 35 7 7
Above Eureka
Qulch
Shingle MI Id 0.25/ 0.5 0.022 45 40 19 10 0 31
#1- Bel ow 2"
Road Xi ng
Shingle MI Id 0.2/ 0.3 0.020 20 25 5
#3- Above 3'
Road X ng
Browns Val | ey 0.4/ 0.7 0 60 45 36 20 10 15
#1- Bel ow Dam
Browns Val | ey 0.3/ 0.6 0 35 40 15
#2- Above Dam
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Table 20. Average RUN or STEP-RUN (Depending on Most Common) HABITAT

CONDITIONS for Reachesin APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and
BROWNSVALLEY Creeksin 2006 (and at Sampling Sitesonly in Corralitos/Browns Valley in

1981 and 1994).

Sanpl e Mean Dept h/ Escape Cover* Enbeddedness Per cent
Site Maxi mum Depth ines
1981 | 1994 | 2006 1981 1994 | 2006
Aptos #3- in 0.75/ 1.4 0. 030 40 66 68 53
County Park run riffle
& run
Apt os #4- 0.7/ 1.0 0.014 61 30 39
Above St eel run riffle
Bri dge Xing & ru
(N sepne Marks)
Val enci a #2- 0.3/ 0.6 0.018 77 48 90
Bel ow Val enci a run riffle
Road Xi ng & run
Val enci a #3- 0.4/ 0.7 0. 008 59 30 48
Above Val enci a run riffle
Road Xi ng & ru
Corralitos #3- 0.75/ 1.1 0. 017 60 40 43 90 60 25
Above Col i nas run
D
Corralitos #8- 0.6/ 0.95 0. 010 60 50 48 49 5 21
Bel ow Eur eka run
Qilch
Corralitos #9- 0.8/ 1.3 0.63 34 16
Above Eureka st ep-run
Qulch
Shingle MI Id 0.6/ 1.2 0.013 45 30 48 18 5 19
#1- Bel ow 2" step-run
Road X ng
Shingle M1 0.4/ 0.8 0.023 45 18
#3- Above 3' step-run
Road Xi ng
Browns Val | ey 0.6/ 1.05 0. 015 70 35 58 35 10 36
#1- Bel ow Dam st ep-run
Browns Val | ey 0.6/ 1.05 0. 015 58 32
#2- Above Dam st ep-run
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STEELHEAD DENSITY COMPARISONS

R-5. Comparison of 2006 Steelhead Densities in the San Lorenzo Drainage with Those Since
1997

Juvenile dengties a the 5 maingtem Sites sampled in 2006 were 50-90 percent below average for total
density, and well below average for al age and size classes (30-93 percent below average a 4 of the 5
stesfor larger size classes) (Tables 21-25; Figures 1 and 2). 2006 dendities at the 3 repeated Sites
were lessthan in 2005 in dl categories except Size Class 11/ 111 a Site 6 (T ables 21-25). The 2006
dengtiesat Sites 1 and 11 were the lowest Snce 1997 in dl categories. Dengitiesin 2006 were Smilar
to the unusudly low vaues of 2000. Only Site 4 gpproached the average dendity for the larger Size
Class|l and I11 juveniles.

At the 10 tributary stes with multiple-year dengity measurements, the total juvenile densty and YOY
dengty in 2006 were substantialy below average at dl Sites except upper Bean (14c) (Tables 26 and
27; Figure 1). Middle Boulder (17b) and lower Bear (18a) had densities next closest to average for
these categories, but even those sites were 14- 30 percent below average. Y earling dendties at
tributary siteswere well below average at dl sitesin 2006 (T able 28). Juvenile dengties in 2006 were
much less than 2005 dendtiesin total dengity, YOY density and yearling dengity at al Stes except for
yearlingsin lower Boulder Creek (173) (T able 28). Despite low juvenile dendtiesin the watershed
and few yearlings holding over, Sze Class || and Il (smolt-Sze) juvenile densties were subgtantialy
above average a 4 of 10 tributary Sites and close to average a another 5 sites (Table 29; Figure 2).
A mid-Zayante Creek ste (13c) was more than 25 percent below average density for smolt-sized
juveniles. Compared to 2005, Size Class 11/ 111 dengitiesin 2006 were greater at 4 of 9 Stes(Table
29).

Totd dengties, dengties by size class and dengity by year class were higher overdl in the tributaries
than the maingtem in 2006 (T ables 21-29). However, yearling dengities were more sSimilar between
the two parts of the watershed.

No juvenile coho sdmon were captured in 2006 during our sampling or snorkeling a sitesin the San
Lorenzo system, nor were any seen during snorkd surveys by NOAA Fisheries biologigts. Thiswasin
contrast to 2005 when 4 juvenile coho were dectrofisned in Bean Creek and 5 were observed during
NOAA Fisheries snorkel surveysin Bean Creek.

R-6. Comparison of 2006 Steelhead Densitiesin Soquel Creek with Those Since 1997

Site dengitiesin 2006 were 50 percent or more below averagein tota density (Figure 3). All ageand
Sze categories were a0 substantialy below average except for smilar or somewhat higher densities
for Sze Class 11/ 111 juveniles at Site 16 (East Branch below Long Ridge Road Crossing in SDSF),
Site19 (West Branch below Hester Creek), Site 20 (West Branch above Hester Creek) and Site 21
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(West Branch between Girl Scout Falls1 and I1 (T ables 30-34; Figures 3 and 4). Site 22 above Girl
Scout Fals 11 was judged aresident rainbow trout site due to the much lower YOY and totd density
there compared to Site 21 below the falls. Compared to 2005, steelhead site dengities in 2006 were
substantialy less (mostly < 50 percent) for totd dengty and YOY dendity at adl 6 compared sites
(Tables 30 and 31). In 2006 compared to 2005, yearling densities were substantialy less at 6 of 7
compared Stes, smal Size Class | fish were substantidly less a 4 of 6 compared sites and were
subgtantidly lessfor the important Size Class 11/ 111 juveniles at 3 of 7 compared sites (T ables 32-34).
Smolt sized juveniles were equa between years at Site 16 and higher in 2006 than 2005 at the West
Branch Sites 20 and 21 (T able 34). The most extreme reduction in 2006 juvenile densities from 2005
levelswas a Site 13a below Mill Pond on the East Branch, where Size Class 1 and 11/111 densities
declined by 85-100 percent (T ables 33 and 34). While habitat typing of that reach, an eroded
drainage channd was observed upstream of the sampling site, leading from Mill Pond into the creek
near the cottage. Sediment deposits were visible in the creek for 300 feet downstream of the drainage
channd entry. Evidently, water had been released down the drainage channd at high volume. Water
was clear during habitat typing.

R-7. Comparison of 2006 Steelhead Densities in Aptos and Valencia Creeks with Thosein
1981 and 1994

At the 2 sampling Stesin Aptos Creek in 2006, juvenile steelhead dengties were less than in 1981 for
tota juveniles, YOY's, yearling and older, and Size Class | categories (T ables 35-38; Figure5).
However, 2006 dengties in the important Size Class 11/ 111 category were much higher than in 1981
(Table 39; Figure 6). Thiswas because more of the YOY’sin 2006 grew into the larger Size class
than in 1981, a much drier year.

At the 2 sampling stesin Vaencia Creek in 2006, tota juvenile densities were smilar and YOY and
Size Class 1 dengties were higher than in 1981. However, yearling and Size Class 11/ 111 densties were
much lessin the badly sedimented lower reach than in 1981 and similar between yearsin the upper
reach (Tables 35-39; Figures5 and 6).

R-8. Comparison of 2006 Steelhead Densitiesin Corralitos, Browns Valley and Shingle Mill
with thosein 1981 and 1994

With 3 years of ste denstiesto compare in the Corraitos watershed, higher densitiesin age and size
classes were generaly observed in 1981 than 1994 (more than 100 percent more in 1981 for tota
densty, YOY densty and Sze Class| densty at dl 7 stes and subgtantialy higher yearling and Size
Class I/l fish a 2 of 3 Corrditos gtes, 1 of 2 Shingle Mill Stesand 1 of 2 Browns Valey Stes)
(Tables 35-39). A rebound from low 1994 densities was observed in 2006 for dl categories except
for yearlings at dl stesand Size Class11/111 fish at the upper Corrditos sSite and lower Shingle Mill Ste.
The years 1981 and 1994 were drier than average, and 2006 was wetter than average, based on
hydrographs for Corralitos Creek (Figur es 32-34) and hydrographs for the San Lorenzo River
(Figures 9-19). 2006 juvenile denstiesin the 3 Corralitos maingem sites and the 2 Browns Vdley
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Creek gteswere subgtantialy higher than 1994 for totd dendty, YOY’'sand Size Class 1 juveniles,
they were similar for the one comparable Shingle Mill Gulch ste (Tables 35-38; Figure 7). In 2006,
the YOY dendtiesin Browns Vdley Creek were much higher than in the other two streams, with
evidence of very late spawners (multiple Sze modes of YOY''s). For densities of yearling and older
juveniles, they were substantialy lower in 2006 than 1994 at 6 of the 7 Stes, with the exception being
the lowermost Site 3 on Corraitos Creek. With the higher growth rate of YQOY’sin 2006 in Corrditos
and Browns Vdley creeks, 2006 dengties of the larger Size Class 11/ 111 juveniles were higher thanin
1994 at 4 of 5 gites, the exception being Site 8 below Eureka Gulch that had smilar dengities between
years (Table 39; Figure 8).

In the much smaller tributary, Shingle Mill Gulch, some Y OY’ s were bdieved to have reached Size
Classll a Site 1 in 2006 but not in other years. At the more accessible Site 1, totdl denditieswere
smilar between 1994 and 2006, despite much higher densities of YOY’sand Size Class 1 fish in 2006
(Tables 35-38; Figure 7). Thiswas presumably due to more yearlings holding over in 1994 than
2006, with higher dengties of yearlingsin 1994. Because mogt of the Sze Class | juvenileswerelikely
yearlings, there were lower dengties of thislarger Sze classin 2006 than 1994 (T able 39; Figure 8).
Thiswasin contrast to mogt Corrditos and Browns Vdley sites, where more YOY'sgrew into Size
Class |1 in 2006.

At the upper, less accessible Site 3 on Shingle Mill Gulch, no 1994 fish data were collected. The Steis
within the San Andreas rift zone and consistently has much lower baseflow than the lower Site; totdl
juvenile dengity was higher in 1981 than 2006 (Table 35; Figure 7). No YOY’swere believed to
reach Sze Class 1| in ether year. There were Smilar densties of YOY'’'s, but much higher densities of
SzeClass 1 and yearlingsin 1981 (T ables 36-38). In the dry year of 1981, baseflow in thisreach
declined to afew hundredths of acfs, and some yearlings remained in Size Class | at fdl sampling.
Their amdl sze caused them to hold over in Spring 1981 and remain in fal for sampling. Growth rate
was fagter in 2005, presumably alowing dl yearlings to reach smolt Sze in oring, causng more of
them to emigrate in spring and not hold over for fal sampling in 2006. Dengties of Sze Class I/ 111
juvenileswere smilarly low in both years (T able 39; Figure 8).
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Table 21. Density of Juvenile Steelhead for ALL SIZESat MAINSTEM SAN LORENZO
River Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_rrtpl e 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg

ite
Oa 54
ob 4.3 5.2 4.8
1 34, 2* 26.9 17. 6 3.4 7.6 1.2 15. 2
23 74.9 21. 4 4.6 3.9 13.5 23.7
2b 24,8 15. 4 20. 1
3 83.9 73.5 29.0 33.0 36.0 51.1
4 86.9 37.8 39.6 12. 0 33.1 16. 6 37.7
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 16.1
7 149. 3 21. 7 11.8 7.6 15. 5 29. 4 38. 9 11. 0 35. 7
8 158.6 140. 1 48, 2 11.2 21. 4 32.3 21.6 20.3 13. 7 51.9
9 126.8 77.3 27.6 12. 0 29. 6 17. 4 10. 9 17.1 39.8
10 69.1 17.9 10.9 18. 4 19. 7 51.9 44, 6 21.9 31.8
11 73.0 10.9 33.4 28. 7 25. 1 57.2 45. 7 32.3 3.0 34. 4
12a 56.8 30.8 21. 1 39.9 49. 8 39.7
12b 32.2 25.9 43. 5 30.4 51.9 48. 4 98. 2 47, 2

* Density in number of fish per 100 feet of stream.
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Table 22. Density of Juvenile Steelhead for the YOUNG-OF-THE-YEAR Age Class at
MAINSTEM SAN LORENZO River Monitoring Sitesin 1997-2001 and 2003-2006.

Sanpl e 1997 1998 1999 2000 2001 2004 2006 Avg
Site
Oa 2.2
0ob 3.3 2.3 2.8
1 32, 3* 25. 6 12. 6 1.8 6.8 1.2 13.4
23 66. 3 19.2 3.2 2.7 11.0 20.5
20 21.2 12.1 16. 7
3 84.3 68. 2 24. 7 29.4 29. 6 47, 2
4 86.2 32.9 34,2 10.5 30.5 13.9 34.7
S 132. 4 38.5 3.5 22.8 49, 3
6 42. 0 44 4 13. 2 3.3 10. 6 8.5 4,2 15. 2
7 143. 5 19.8 5.7 3.6 12. 0 38.0 32.9
8 152.0 | 135.3 44, 2 10.9 21.0 20.9 11.6 49.5
9 119.9 69.7 23.4 11. 0 28.9 10. 0 37.0
10 65. 8 11. 7 6.5 13. 4 15.9 40,5 27.2
11 64, 2 6.8 27.6 16. 4 21.8 34,5 1.5 28.0
12a 50.9 27.9 5.4 34.4 37.3 31.2
12b 24,2 14. 3 37.9 15. 8 39.3 37.9

*Density in Number of Juveniles per 100 feet of Stream Reach
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Table 23. Density of Juvenile Steelhead for YEARLINGS AND OLDER at MAINSTEM SAN
LORENZO River Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_rr{)le 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg
jte

Oa 2.2

0ob 1.0 2.9 2.0
1 1 6* 1.4 2.9 1.9 0.5 0 1.4
23 7.9 1.5 0.9 1.2 1.5 2.6
2b 2.4 2.0 2.2
3 52 53 3.9 4.4 6.6 5.1
4 7.6 4.7 2.2 1.2 0.5 2.4 3.1
) 2.9 5.4 1.0 0.8 2.5
6 4.6 2.2 0.8 0.7 0.5 0.3 0.2 0.8 0.3 1.2
Z 6.0 2.5 6.3 4.8 3.6 0.4 0.3 3.0 3.0
8 5.4 4,2 4.1 0.3 0.4 2.0 2.6 2.4 1.6 2.6
9 4.3 8.1 2.5 1.0 0.6 0.8 1.9 2.5 2.5
10 3.3 6.4 4.6 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 1.5 6.0
12a 5.9 3.2 15. 7 5.5 12.9 8.6
12b 6.8 12. 6 5.5 14. 3 7.5 9.1 9.3 9.3

*Density in Number of Juveniles per 100 feet of Stream Reach
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Table 24. Density of Juvenile Steelhead for SIZE CLASS| (<75 mm SL) at MAINSTEM SAN
LORENZO River Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_rr{)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg

jte
Oa 0
Qob 0 0 0
1 3. 3* 0.2 2.2 0 0.7 0 1.1
23 7.9 1.3 0.4 0.2 2.5 2.5
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 16. 6
) 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 10. 7
Z 126. 7 11. 7 2.9 1.5 8.6 23. 6 35.0 4.9 26.9
8 138.6 118. 7 37.4 8.0 20.5 27.9 19.9 13. 2 7.9 43. 6
9 102. 2 57.5 18. 5 6.2 28. 4 15. 4 9.6 12. 2 31.3
10 65.8 9.6 4.4 10.1 12. 2 45.1 39.8 17.6 25.6
11 64. 2 4.1 26.9 15. 6 18. 7 49. 8 34,5 19. 3 0 25.9
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 of fish per 100 feet of stream.
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Table 25. Density of Juvenile Steelhead for SIZE CLASSI1/ 111 (=>75 mm SL) at MAINSTEM
SAN LORENZO River Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_rr{)le 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg
jte
Oa 5.4
Qob 4.3 5.2 4.8
1 30, 9* 26. 7 15. 4 3.4 6.9 1.2 14. 1
23 67.0 20. 1 4.2 3.7 11.0 21.2
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 15. 5 16. 2 17. 6
) 114. 7 41. 0 4.5 15.5 43,9
6 10.3 25.5 2.9 2.2 2.5 0.6 0.4 2.0 2.3 5.4
Z 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 8.4
9 24. 6 19. 8 9.1 5.8 1.2 2.0 1.3 4.9 8.6
10 3.3 8.3 6.5 8.3 7.5 6.8 4.8 4.3 6.2
11 8.8 6.8 6.5 13.1 6.4 7.4 11.2 13.0 3.0 8.5
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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Table26. TOTAL DENSITY of Juvenile Steelhead at SAN LORENZO TRIBUTARY

Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_n{)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg
jite
Zavante 13a 83.0 1 104.0 46. 6 54,8 68. 3 69. 9 53. 6 17.0 | 62.2
Zavante 13b | 74, 9* 50.7 74. 9 24,9 38.0 70.0 65.1 53.3 56.5
Zavante 13c 69.0 61.9 25.8 40. 0 123. 6 63.4 78.2 18.0 60.0
Zavante 13d 82.2 | 105.0 57.5 84. 1 243. 8 | 145.3 99. 7 69. 8 110.9
Lonpico 13e 26. 2
Bean l4a 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 65.5 146. 4 78.5 103.5 13.1 81.8
Bean 14c 78.2 22. 7 87.5 36.8 41. 3 99. 6 87.4 66. 0 64.9
Fal | 15 84. 5 82. 7 85.0 55.0 59.8 73.4
Newell 16 94, 9 76.3 40. 5 28.8 40. 3 26.0 51.1
Boulder 17a 11342 | 149.2 68.5 32.0 61.1 60.0 38. 6 40,1 30. 7 68. 3
Boulder 17b 1 100.7 74.9 49. 5 43. 0 51.8 98. 6 54,2 70. 2 57.6 66. 7
Boul der 17c¢ 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 87.9 52.9 75.9
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 37.5 41. 6 39.9
Car boner a 13. 4 21.0 18.9 9.7 19.6 16.5
203
Car boner a 53.4 51.7 45. 2 45.2 48.9
20b
Branciforte 70.0 60. 2 47.1 65. 2 45. 2 29.5 52.9
213
Branciforte 67.8 57.6 59.6 57.5 20. 4 52.1

21D

* Density in number of fish per 100 feet of stream.
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Table 27. Density of Juvenile Steelhead for YOUNG-OF-THE-YEAR Fish at SAN LORENZO
TRIBUTARY Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_n%)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg
ite
Zayante 13a 80.0 96. 4 29.0 52.9 64.4 68. 3 50.1 14. 6 57.0
Zayante 13b | 64, 9* 43,5 60. 6 7.7 31.2 60. 4 58. 7 48,1 46. 9
Zayante 13c 66. 9 50.2 9.4 30.9 112. 9 53.2 74. 2 17.1 51.9
Zayante 13d 77.4 7.7 41. 9 67.0 220. 6 130.0 88.5 68.0 96. 4
Lonpico 13e 24, 2
Bean l4a 43. 4 42,0 11.1 36.0 46. 4 30.0 50.9 37.1
Bean 14b 60.7 | 104.3 59.0 41. 3 60. 2 137.3 70.3 84. 7 10.9 69.9
Bean 14c 71.8 6.9 76.6 18. 1 23.0 87.4 81.5 61.1 53.3
Fall 15 79.6 74.8 68.1 45.1 45. 4 62. 6
Newel| 16 77.1 67.6 17. 7 19.9 35.6 20. 1 43. 6
Boulder 17a | 119.2 | 141. 5 50. 7 22.9 55.9 45. 6 31.3 36.5 25.3 58.8
Boul der 17b 91.8 68.0 36,2 33.9 38.9 84. 1 48. 0 62.0 56.1 57.7
Boul der 17c 37.6 15. 3 27.5 30.7 64. 0 69.7 61.3 43. 7
Bear 18a 100. 2 72. 4 57.9 12. 6 50.8 75.0 76.6 75.2 51.0 63.5
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 32.1 31.5 28. 5 32.2
Car boner a 9.1 17.2 13.2 5.6 16.5 12.3
20a
Car boner a 50.9 40. 3 29.7 33.4 38.6
20b
Branciforte 64.6 54.1 35.5 47.2 34.2 30.6 44 4
21a
Branciforte 60. 1 44. 2 45. 8 49. 4 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 LORENZO
TRIBUTARY Monitoring Sitesin 1997-2001 and 2003-2006.

Sg_rr{)l e 1997 1998 1999 2000 2001 2003 2004 2005 2006 Avg
jte
Zavante 13a 3.0 7.6 17. 7 1.9 3.9 1.6 3.5 3.2 5.3
Zavante 13b | 10, 0O* 7.2 14. 3 17.2 6.8 9.6 6.4 5.2 13.2
Zavante 13c 2.1 11. 7 16. 4 9.1 10. 7 10. 2 4.0 1.0 8.2
Zavante 13d 4.7 27.3 15. 6 17.1 23.2 15. 3 11.2 1.7 14. 5
Lonpico 13e 1.9
Bean 14a 0.8 3.9 59 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 11.9
Bean 14c 6.4 15. 8 10.9 18. 7 18. 3 12. 2 5.9 4.1 11.5
Fall 15 4,9 7.9 16.9 9.9 14. 4 10.8
Newell 16 17.8 8.7 22.8 8.9 4.7 5.4 11. 4
Boulder 17a 15.0 7.7 17.8 9.1 5.2 14. 4 7.3 3.6 5.9 9.6
Boul der 17b 8.9 6.9 13. 3 9.1 12.9 14. 5 6.2 8.2 1.1 9.0
Boul der 17c 5.2 18. 6 8.5 8.7 11.8 11.8 6.1 10.4
Bear 18a 18. 3 7.8 18.1 21.0 8.0 11.8 11.1 12. 7 1.6 12. 3
Bear 18b 2.9 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
Car boner a 4.3 3.8 5.7 4.1 3.1 4,2
203
Car boner a 2.5 11. 4 15.5 11.8 10.3
20b
Branciforte 5.4 6.1 11.6 18.0 11.0 0 8.7
213
Branciforte 7.6 13. 4 11.1 8.1 11.3 12. 7

210

* Density in number of fish per 100 feet of stream.
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Table 29. Density of Juvenile Steelhead for SIZE CLASSII/I11 (=>75 mm SL) Fish at SAN
LORENZO TRIBUTARY Monitoring Sitesin 1998-2001 and 2003-2006.

Sg_rr{)l e 1998 1999 2000 2001 2003 2004 2005 2006 Avg
jte
Zavante 13a 1 12, 3* 13.5 17. 7 1.9 3.9 1.6 31. 4 11. 7 11.8
Zavante 13b 14.9 19.9 17. 2 7.1 9.6 6.4 17. 3 13.2
Zavante 13c 14. 7 16. 8 16. 4 9.5 10. 7 10. 2 15.0 12. 6 13.2
Zavante 13d 10. 7 27.3 15. 6 17.1 23.2 15. 3 15. 7 17.3 17.8
Lonpico 13e 5.7
Bean 14a 2.1 3.9 59 2.0 4.5 1.9 12.0 4.6
Bean 14b 11.3 33.1 7.1 53 9.1 8.2 39.4 11.9 15. 7
Bean 14c 6.4 15. 8 10. 9 18. 4 18. 3 12. 2 12. 4 17.1 13.9
Fall 15 13. 3 16.9 9.9 13.0 13. 3
Newell 16 14.9 22.8 8.9 4.7 16. 2 13.5
Boulder 17a 21.9 17.8 9.1 5.2 16.9 7.3 9.0 18. 2 13.2
Boul der 17b 11.5 13. 3 9.1 12.9 14. 5 6.2 8.2 13. 7 11. 2
Boul der 17c 5.2 18. 6 8.5 8.7 11.8 11.8 8.4 10.4
Bear 18a 13.0 18.1 21.0 8.0 11.8 11.1 13. 7 13. 6 13.8
Bear 18b 6.2 26. 9 9.3 13.2 13.9
Kings 19a 6.2 0.5 1.8 1.6 2.5
Kings 19b 6.2 12. 8 6.0 10.0 8.8
Car boner a 11.5 5.7 4.1 3.1 6.1
203
Car boner a 11. 4 11. 4 15.5 11.8 12.5
20b
Branciforte 8.5 11.6 18.0 10. 8 10. 8 11.9
21a
Br angilgort e 14.8 13. 4 11.1 8.1 16.0 12.7

* Density in number of fish per 100 feet of stream.
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Table 30. TOTAL Juvenile Steelhead SITE DENSITIES (fish/ 100 ft) at Monitoring Sitesin
SOQUEL CREEK in 1997-2006.

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

Sanpl e

Site 1997 1998 1999 2000 2001 1 2002 2003 2004 2005 2006 Avg
1-DS
GrangeHal | 2.9 5.6 3.0 2.4 3.5 7.4 2.5 1.7 9.5 - 4.3
2- Adj.
lBGQJGaoe 4.5 9.4 1.2 59 1.7 - 4.1 3.5 4,2 - 5.1
3- Above
Bates CK 13.2 50. 6 7.6 2.2 8.4 14. 8 - - 7.9 - 15. 0
4- Adj.
FIoweJrFId 49, 6 20. 7 6.8 5.5 23.0 | 33.3 7.7 20. 1 9.2 3.2 17.9
5- Adj .
BeathShk 50.3 | 20.6 | 8.1 9.2 280 - - - - - 23.2
6- End of
Cherrvvale 24. 7 9.4 2.6 5.3 5.7 | 47,69 15.9 13.1 16. 1 - 15. 6
7- Adj.
Orchaer 96. 6 14. 0 5.6 2.0 27.5 - - - - - 29. 1
8- Bel ow
Rivervale 21.0 10. 7 4.1 4.9 12.4 | 59.2 - - - - 18. 7
9- Adj.
M SJchooI 61.6 18. 4 5.1 7.9 20. 7 94,8 26,2 45. 8 26,8 - 28.2
10- Above
Alred 54,2 11.9 9.1 9.2 15.5 70. 7 19.9 37.2 26,2 12.1 26.6
11- Bel ow
Purling Bk 81.9 13.1 10.5 13.1 131.6 - - - - - 30.0
12- Near
Soquel Ck 83.5 19.5 17. 4 12.0 | 34.4 65.5 20.1 48.5 21.3 - 35.8
Bri dge
13a- Bel ow
M1l Pond 79.4 57.6 21.5 22.8 1262114201 33.3 | 110.5| 46.9 3.2 54.3
13b- Bel ow
H nckl ey - - 17.0 24.4 147,31 110.6 - - - - 49. 8
14- Above
H nckl ey 49, 6 47. 7 23. 6 18,5 [ 37.71107.6 1| 86.0 78.0 39.5 - 54,2
15- Bel ow
Amayva Ck 137.9 79.9 55.4 39.0 1383 91.6 - - - - 73.7
16- Above
Anava Ck* 153.2 [179. 712835 [122.6 |85 7(121.91134. 6 98.7 1127, 3 69.4 137. 6
17- Above
Fern Gch* 1138.3 1104.21170.9 93.8 196.3[129.51102.4(117.2|157. 3 - 123. 4
18- Above
Ashbury & | 44,1 | 24.5 | 53.0 - - - - - - - 40.5
19- Bel ow
Hester QK 62. 3 21. 7 32. 1 27.6 |137.8 - - - - 8.3 31.6
20- Above
Hester CK - 28.2 36.9 37.7 12831 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** 95.5
22- Abv GS
Falls |1 - - - - - 65.5 27.5 58. 1 5.5 8.6 33.1
* Raw data obtained fromthe Soquel Denonstration State Forest, 1997-1999.

** Raw Dat a obt ai ned from NOAA Fi sheries in 2006.
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Table31. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YOUNG-OF-THE-YEAR
AGE CLASS at Monitoring Sitesin SOQUEL CREEK in 1997-2006.

(Resident rainbow trout |ikely present at Sites 18 and 22).
Sanpl e
Site 1997 1998 1999 2000 1 2001 2002 2003 2004 005 2006 Avg
1-DS
GrangeHal | 6.1 4.3 1.0 0.9 2.8 6.7 1.7 1.2 8.6 - 3.7
2- Adj.
lRGQGJaae 4.1 8.3 0.4 53 | 6.3 - 4.9 3.5 2.6 - 4.4
3- Above
Bates CKk 11. 7 48. 0 5.6 2.0 8.2 14. 1 - - 6.7 - 13. 8
4- Adj.
FIovxerJFId 45. 7 18. 2 6.2 3.5 19.9 28.8 7.1 19.4 8.7 2.4 16. 0
5- Adj .
BeachJShk 54.0 | 19.2 | 5.8 7.6 |27.2 - - - - - 22.8
6- End of
Cherrvvale | 21.1 8.3 2.4 4.4 5.1 46. 4 15. 8 12. 8 12.9 - 14. 4
7- Adj.
Ochalrd 94. 0 13.6 5.2 1.6 26.4 - - - - - 28.2
8- Bel ow
Rivervale 18.9 9.9 3.9 1.7 11.4 57.2 - - - - 17.2
9- Adj.
M Scrjlool 53.4 16.0 4.5 4.9 18.8 ] 92.5 22. 7 43.6 | 22, 2 - 31.0
10- Above
Alred 52.2 10. 8 7.8 7.9 12.9 68. 8 17. 2 36.3 22.3 11. 8 24.8
11- Bel ow
Purling Bk 1 78 .3 12. 4 9.5 10.2 [ 31.7 - - - - - 28. 4
12- Near
Soquel Ck | 79.8 | 18.7 | 14.4 | 11.2 |33.1| 65.1 | 19.7 | 48.6 | 9.3 - 34.4
Bridage
13a- Bel ow
M1l Pond 75.3 57.4 20,9 24.5 124.0 73.4 30.9 1109.9{ 41. 7 2.5 46. 1
13b- Bel ow
H nckl ey - - 16. 2 22,0 145,91 109.5 - - - - 48. 4
14- Above
H nckl ey 46, 9 46. 6 24, 7 146 [ 37,2 ]1104.6 | 83. 7 76.8 36. 7 - 52.4
15- Bel ow
Anayva CK 139.0 76.9 49, 6 35.8 13541 87. 1 - - - - 70.6
16- Above
Anayva CK* 148.6 [ 171.91271.6 [123.8 77,6 113.91131. 1 96.4 | 122 4 65.8 132. 3
17- Above
Fern Gch* 1131.9 [101.31]159.4 84. 7 8.1 1112. 4 4.4 10.1 [147.9 - 113. 4
18- Above
Ashbury Gt 29. 4 24,8 33.3 - - - - - - - 29,2
19- Bel ow
Hester Ok 1 60.6 | 5.7 | 30,8 | 27.0 136.6 - - - - 8.3 28.2
20- Above
Hester Ck - 30.6 36.3 34.3 | 26,2 49, 2 45, 3 84.9 49, .4 21.5 41.9
21- Above
GS Falls | - - - - - 107.2 [ 104.0 93. 7 98,7 | 42, 7** 89.3
22- Abv GS
Falls |1 - - - - - 56, 2 24. 7 53.2 1.0 6.1 28.2
*Raw dat a obtai ned fromthe Soquel Denobnstration State Forest, 1997-1999.

** Raw dat a obtai ned from NOAA Fi sheries in 2006.
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Table32. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by YEARLING AND OLDER
AGE CLASS at Monitoring Sitesin SOQUEL CREEK in 1997—-2006.

(Resident rainbow trout |ikely present at Sites 18 and 22).
Sanpl e
Site 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Avg |
1- DS
GrangeHal | 1.2 1.5 1.0 1.9 0.7 0.6 0.9 0.5 1.0 - 1.0
2- Adj.
lRGQGJaae 0.6 1.2 0.4 0.5 1.4 - 0 Q 1.3 - 0.7
3- Above
Bates CKk 2.5 2.6 2.0 0.5 0.2 0.5 - - 1.3 - 1.4
4- Adj.
Elower Fld 2.2 1.5 0.9 2.0 0.7 2.6 0.6 0.7 0.6 0.7 1.2
5- Adj .
Beach Shk 2.8 1.4 2.0 1.6 0.5 - - - - - 1.7
6- End of
Cherryvvale 3.2 17 0.7 1.0 0.5 1.3 0 0.3 3.1 - 1.3
7- Adj.
Q chard 2.2 0.5 0.4 0.4 1.1 - - - - - 0.9
8- Bel ow
Rivervale 1.0 0.9 0.7 3.1 1.4 1.6 - - - - 1.5
9- Adj.
M. School 3.4 1.7 1.3 4.7 1.7 2.6 3.6 2.3 4.5 - 2.9
10- Above
Alred 1.3 1.1 1.3 1.1 0.9 1.8 3.0 0.2 2.9 0.4 1.4
11- Bel ow
Purling Bk 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 - 1.2
Bridage
13a- Bel ow
M1l Pond 7.1 0 1.1 2.9 2.1 2.6 2.1 0.6 5.3 0.7 2.4
13b- Bel ow
H nckl ey - - 1.1 4.7 1.4 2.0 - - - - 2.3
14- Above
H nckl ey 2.6 1.0 1.6 4.8 1.9 2.9 1.4 0.6 2.8 - 2.2
15- Bel ow
Anava Ck 0 2.5 6.7 4.0 2.9 4.3 - - - - 3.4
16- Above
Anayva CK* 3.6 5.4 11. 6 2.8 8.1 8.0 3.5 2.3 4.4 3.5 5.3
17- Above
Fern Cch* 5.7 3.1 11. 5 6.9 18. 2 17.0 7.8 7.1 9.6 - 9.7
18- Above
Ashbury Gt 13. 8 9.6 19.8 - - - - - - 14. 4
19- Bel ow
Hester Ck 1.2 0.4 1.6 1.2 1.2 - - - - 0.3 1.0
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** 5.9
22- Abv GS
Falls |1 - - - - 9.3 2.8 4.9 4.5 2.5 4.8
Raw dat a obtained fromthe Soquel Denpbnstration State Forest, 1997-1999.

** Raw Dat a obtai ned from NOAA Fi sheries in 2006.
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Table33. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASSI| at
Monitoring Sitesin SOQUEL CREEK in 1997-2006.
(Resident rainbow trout |ikely present at Sites 18 and 22).

Sanpl e

Site 1997 1998 1999 2000 2001 1 2002 2003 2004 2005 2006 Avg
1-DbS
QG angeHal | 1.7 0.2 0 0 0.5 3.5 0.3 0.5 0 - 0.7
2- Adj.
USGQJGaGe 0.9 0.2 0 0 2.2 3.5 1.7 1.9 0 - 0.9
3- Above
Bates CKk 1.8 0 0 0.9 4.0 10. 4 - - 0 - 2.4
4- Adj .
Flower Fld |l 20.1 1.5 0 0.5 7.6 20.0 4.4 13. 8 0 0.4 6.8
5- Adj .
Beath Shk 38. 2 0 0.3 1.1 21. 6 - - - - - 12.2
6- End of
Cherrvvale 14. 3 0 0 0 2.8 42,9 13. 7 12. 5 0.4 - 9.6
7- Adj.
Qchard 71. 6 1.0 1.6 0.4 21. 5 - - - - - 19. 2
8- Bel ow
Rivervale 11. 7 0.2 1.0 0.2 6.3 49, 6 - - - - 11. 5
9- Adj.
M. School 36. 7 1.1 0.4 0.5 6.6 79. 7 12. 7 27. 1 2.1 - 18.5
10- Above
Alred 43, 2 0 3.3 0 9.4 60,8 13.8 34.7 3.5 5.8 17.4
11- Bel ow
Purling Bk 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 - 26.8
Bri dge
13a- Bel ow
M1l Pond 60, 2 30. 4 13. 0 16,4 (23,1 1138.3 1 29.8 [ 109,91 20.8 0 44, 2
13b- Bel ow
Honckley - - 3.2 15.8 143,91 105.1 - - - - 42. 0
14- Above
H nckl ey 27.4 26. 9 11. 8 3.5 24,3 1101. 71 78,9 76.1 17. 8 - 40.9
15- Bel ow
Amava Ck 130. 4 64,1 38. 2 30,5 |1 35. 4 84,9 - - - - 63.9
16- Above
Amava Ck* 143.3 1164, 8 1 267.8 | 114, 7 [ 77.6 1 113.9 [ 131. 1 96.4 | 118.2 60, 3 128. 8
17- Above
Fern dch* 1130.3 90.1 |151. 7 82.4 178.11112.41] 94,4 {110.11]130.9 - 108. 9
18- Above
Ashbury G* 29.2 20. 6 33.2 - - - - - - - 27. 7
19- Bel ow
Hester Ck 60.1 20. 4 23. 4 24,5 1 36,6 - - - - 3.6 28. 1
20- Above
Hester Ck - 20. 6 33.2 32.4 1262 49, 2 45, 3 84. 9 47, 3 17.1 39. 6
21- Above
GS Falls | - - - - - 107.2 [ 103.1] 91.8 90.0 | 30, 1** 84 4
22- Abv GS
Falls 11 - - - - - 56. 2 24. 7 50.9 0.3 3.9 27.2
* Raw data obtained fromthe Soquel Denpbnstration State Forest, 1997-1999.

** Raw data obtai ned from NOAA Fi sheries in 2006.
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Table34. SITE DENSITIES (fish/ 100 ft) of Juvenile Steelhead by SIZE CLASSI1/111 at

Monitoring Sitesin SOQUEL CREEK in 1997-2006.

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

Sanpl e

Site 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Ava
1-DbS
QG angeHal | 1.2 5.4 3.0 2.4 3.0 3.9 2.3 1.2 9.5 - 3.5
2- Adj.
USGQJGaGe 3.6 9.4 0.8 5.9 5.5 - 2.4 1.6 4.2 - 4.2
3- Above
Bates CKk 11. 4 50. 6 7.6 1.3 4.4 4.4 - - 7.9 - 12.5
4- Adj .
FIoweJrFId 29,5 19.2 6.8 50 15.4 13. 3 3.3 6.3 9.2 2.8 11.2
5- Adj .
Beath Shk 18. 1 20. 6 7.8 8.1 6.4 - - - - - 12. 2
6- End of
Cherrvvale | 10. 4 9.4 2.6 5.3 2.9 4.7 2.2 0.6 15. 7 - 6.0
7- Adj.
Qchard 25. 0 13.0 4.0 1.6 6.0 - - - - - 9.9
8- Bel ow
Rivervale 9.3 10.5 3.1 4.7 6.1 9.6 - - - - 7.2
9- Adj.
M. School 24.9 17.3 4.7 7.4 14. 1 15.1 13.5 18. 7 24. 7 - 15.6
10- Above
Alred 11.0 11.9 5.8 9.2 6.1 9.9 6.1 2.5 22. 7 6.3 9.2
11- Bel ow
Purling Bk 1 21.4 12.2 6.4 10. 3 2.5 - - - - - 10. 6
12- Near
Soquel Ck 15.4 15.7 8.2 6.1 5.5 5.4 3.8 4.5 16. 8 - 9.0
Bri dge
13a- Bel ow
M1l Pond 19. 2 27.2 8.5 6.4 3.1 3.7 3.5 0.6 26,1 3.2 10.1
13b- Bel ow
Honckley - - 13. 8 8.6 3.4 55 - - - - 7.8
14- Above
H nckl ey 22,2 20. 8 11.8 15.0 13. 4 5.9 7.1 1.9 21. 7 - 13.3
15- Bel ow
Amava Ck 7.5 15.8 17.2 8.5 2.9 6.7 - - - - 9.8
16- Above
Amava Ck* 9.9 14. 9 15. 7 7.9 8.1 8.0 3.5 2.3 9.1 9.1 8.8
17- Above
Fern 4 ch* 8.0 14. 1 19.2 11. 4 18.2 17.1 8.0 7.1 26.4 - 14. 4
18- Above
Ashbury G* 14.9 3.9 19.8 - - - - - - - 12.9
19- Bel ow
Hester Ck 2.2 1.3 8. 7 3.1 1.2 - - - - 4.7 3.5
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** 11.1
22- Abv GS
Falls 11 - - - - - 9.3 2.8 7.2 52 4.7 5.8
* Raw data obtained fromthe Soquel Denpbnstration State Forest, 1997-1999.

**Raw dat a obt ai ned from NOAA Fi sheries in 2006.
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Table35. TOTAL DENSITY of Juvenile Steelhead at Monitoring Sitesin APTOS,
VALENCIA, CORRALITOS, SHINGLE MILL and BROWNSVALLEY Creeks, 1981, 1994
and 2006.

Sanpl e 1981 1994 2006 Avg
Site
Aptos #3- in 35. 2* - 26.2 30.7
County Park
Apt os #4- above 43.0 - 38.6 40. 8
steel Bridge
Xing (N sene

| Mar ks)
Val enci a #2- 33.1 - 28.3 30.7

bel ow Val enci a
Road Crossing

Val enci a #3- 29.8 - 33.4 31.6
Above Val enci a
Road Crossing

Corralitos #3- 39.1 18.6 35.5 31.1
Above Col i nas

Dxive

Corralitos #8- 81.9 28.6 49.0 53.2
Bel ow Eur eka

Qulch

Corralitos #9- 86.1 29.9 87.1 67.7
Above Eureka

Qulch

Shingle MI1 #1- 24.5 30.0 33.9 29.5
Bel ow 2" Road

Qrossing

Shi ngl e dM Il #3- 32.6 - 22.9 27.8
Above 2"° Road

Qrossing

Browns Val | ey 54.3 22.5 101.6 59.5

#1- Bel ow Dam

Browns Val | ey 71.6 18.5 99.5 63. 2
#2- Above Dam

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

Sanpl e 1981 1994 2006 Avg
Site

Aptos #3- in 24. 4* - 23.7 24.1
County Park

Apt os #4- above 37.1 - 35.2 36.2
steel Bridge

Xing (N sene

Mar ks)

Val enci a #2- 16.6 - 24.5 20.6

bel ow Val enci a
Road Crossing

Val enci a #3- 16.6 - 20.5 18.6
Above Val enci a
Road Crossing

Corralitos #3- 33.9 10. 2 24.6 22.9
Above Col i nas

Drive

Corralitos #8- 59.7 14. 3 45.0 39.7
Bel ow Eur eka

Qulch

Corralitos #9- 55.8 16.7 78. 4 50.3
Above Eureka

Qulch

Shi ngl e J\/I Il #1- 14. 3 5.7 25.1 15.0
Bel ow 2" Road

Qrossing

Shi ngl e UIM Il #3- 18.6 - 19.5 19.1
Above 2"° Road

Qrossing

Browns Val | ey 26.9 7.0 96. 6 43.5

#1- Bel ow Dam

Browns Val | ey 66. 1 12.8 94.7 57.9
#2- _Above Dam

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

Sanpl e
Site

1981

1994

2006

Avg

Aptos #3- in
County Park

10. 8*

7.0

Apt os #4- above
steel Bridge
Xing (N sene

| MAr ks)

5.9

3.0

Val enci a #2-
bel ow Val enci a
Road Crossing

16.5

3.8

10.2

Val enci a #3-
Above Val enci a
Road Crossing

13.2

12.9

13.1

Corralitos #3-
Above Col i nas
D

5.2

8.4

10.8

Corralitos #8-
Bel ow Eur eka
Qulch

22.2

14.3

4.0

13.5

Corralitos #9-
Above Eureka
Qil ch

30.3

13.2

9.5

17.7

Shingle M 11 #1-

Bel ow 2" Road
Qrossing

10. 2

24.3

9.0

14.5

Shingle M1l #3-

Above 2" Road
Qrossing

14.0

3.4

Browns Val | ey
#1- Bel ow Dam

27. 4

15.5

4.3

15.7

Browns Val | ey
#2- Above Dam

5.5

7.7

2.8

5.3

* 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
Sitesin APTOS, VALENCIA, CORRALITOS, SHINGLE MILL and BROWNSVALLEY
Creeks, 1981, 1994 and 2006.

Sanpl e 1981 1994 2006 Avg
Site
Aptos #3- in 24. 4* - 7.2 15.8
County Park
Apt os #4- above 37.1 - 28.5 33.3
steel Bridge
Xing (N sene
Mar ks)
Val enci a #2- 16.6 - 24.5 20.6

bel ow Val enci a
Road Crossing

Val enci a #3- 16.6 - 20.5 18.6
Above Val enci a
Road Crossing

Corralitos #3- 33.9 10. 2 16. 2 18.0
Above Col i nas
Dxive
Corralitos #8- 59.7 14. 3 35.8 21.3
Bel ow Eur eka
Qilch
Corralitos #9-
Above Eureka 55.8 16. 7 45.5 24.0
Qilch
Shingl e I\/LI | #1- 14. 3 5.7 17.7 12.6
Bel ow 2" Road
Qrossing
Shi ngl e Mdl | #3- 32.4 - 19.5 30.0
Above 2"° Road
Qrossing
Browns Val | ey 26.9 7.0 84.6 23.0

#1-_Bel ow Dam

Browns Val | ey 66. 1 12.8 82.6 30.1
#2- Above Dam

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

Sanpl e 1981 1994 2006 Avg
Site

Aptos #3- in 10. 8* - 19.0 14.9
County Park

Apt os #4- above 5.9 - 10.1 8.0
steel Bridge
Xing (N sene
| Mar ks)

Val enci a #2- 16.5 - 3.8 10.2
bel ow Val enci a
Road Xi ng

Val enci a #3- 13.2 - 12.9 13.1
Above Val enci a
Road Xi ng

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

Corralitos #8- 22.2 14. 3 13.2 16.6
Bel ow Eur eka
Qulch

Corralitos #9- 30.3 13.2 41.6 28.4
Above Eureka
Qulch

Shingl e dM I #1- 10. 2 24. 3 16. 2 16.9
Bel ow 2" Road
Xing

Shingle M1 #3- 2.0 - 3.4 2.7
Above 2" Road
Xing and check
dans

Browns Val | ey 27. 4 15.5 17.0 20.0
#1- Bel ow Dam

Browns Val | ey 5.5 5.7 16.9 9.4
#2- Above Dam

* Density in number of fish per 100 feet of stream.
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R-9. Rating of Smolt Rearing Habitat in 2006, Based on Site Densities of Smolt-Sized Fish

Smolt habitat was rated a sampling Sites, based on smolt-szed (=>75 mm SL) fish density according
to the rating scheme developed by Smith (1982) (T ables 40 and 41). (Note: the scheme was applied
to dl dites, and lower San Lorenzo Sites were rated very good and excdlent in 1981.) This scheme
assumed that rearing habitat was usudly near saturation with smolt-szed juveniles, and spawning rardly
limited juvenile stedlhead abundance. This was doubtful in 2006 in the San Lorenzo and Soquel
watersheds because much higher juvenile densties would be expected with the higher than average
sreamflows, based on past years of sampling. Juvenile steehead dengties (both YOY’ s and yearlings)
were below average at dl sampling sitesin the San Lorenzo and Soquel watersheds (T ables 21-34).
With the unusudly late sorms in spring 2006, growth may have been high for yearlings, causing many
to leave early rather than hold over until fal sampling. However, the late Sorms may have serioudy
reduced surviva of redds and recently emerged fry, resulting in too few juvenilesto saturate available
rearing habitat. The smolt densities were bolstered by faster growth rate, but the low number of
YQOY'’slikely prevented saturation of smolt-sized juvenilesin these two watersheds. In the Aptos and
Corrditos watersheds, smolt saturation may have been more closely attained in 2006. Thiswas
because YOY dendties were more Smilar to previous years and faster growth associated with higher
streamflows increased the smolt density with faster growing YOY'’' s despite the lower yearling
dengties.

Table40. Rating of Steelhead Rearing Habitat For Small, Central Coastal Streams.*

(From Smith 1982.)

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

Bel ow Average - 4 to 8

Fair - 8 to 16 ! ! !

Cood - 16 to 32

Very Good - 32 to 64

Excell ent - 64 or nore

*  Dranages sampled included the Pgaro, Soquel and San Lorenzo systems, aswell as other

smdler Santa Cruz County coastd streams. Nine drainages were sampled at over 106 Sites.

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

Site 2006 Density 2006
(Smolts/ 100 ft) Smolt Habitat
Rating
Low. San Lorenzo #1 12 Very Poor
Low. San L orenzo #4 16.2 Good
Mid. San L orenzo #6 23 Poor
Mid. San L orenzo #8 5.8 Below Average
Up. San Lorenzo#11 30 Poor
Zayante#13a 11.7 Fair
Zayante#13c 126 Fair
Zayante #13d 17.3 Good
L ompico #13e 5.7 Below Average
Bean #14b 11.9 Fair
Bean #14c 17.1 Good
Newell # 16 16.2 Good
Boulder #17a 18.2 Good
Boulder #17b 13.7 Fair
Bear #18a 13.6 Fair
Branciforte#21a 10.8 Fair
Soquel# 4 28 Poor
Soquel # 10 6.3 Below Average
East Branch Soquel #13a 32 Poor
East Branch Soquel #16 9.1 Fair
West Branch Soquel #19 4.7 Below Average
West Branch Soquel #20 58 Below Average
West Branch Soquel #21 14.1* Fair
Aptos#3 19.0 Good
Aptos#4 101 Fair
Valencia #2 38 Poor
Valencia #3 12.9 Fair
Corralitos#3 193 Good
Corralitos#8 132 Fair
Corralitos#9 416 Very Good
Shingle Mill #1 16.2 Good
Shingle Mill #3 34 Poor
BrownsValley #1 17.0 Good
BrownsValley #2 16.9 Good

* From NOAA Fisheries Sampling Site Data.
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The breakdown of ratings for the 34 sampling sites, was 1 (2.9%) “Very Poor,” 6 (17.6%)"Poor,” 5
(14.7%)“Below Average,” 11 (32.4%)“Fair,” 10 (29.4) “Good” and 1 (2.9%)“Very Good.”
Therefore, 35% (12 of 34) of the Steswere rated less than fair. Stes that fdl into the lessthan fair
categoriesincluded the 3 mainstem San Lorenzo Sites, Lompico, the 2 mainstem Soquel Sites, lower
East Branch Soquel near Mill Pond, the 2 lower sites on West Branch Soqud, lower Vaencia and
upper Shingle Mill. However, size of smolt-szed fish isaso afactor in evauating steelhead smolt and
adult contribution. Smolt-sized fish at the 3 mainsem San Lorenzo River and the 2 mainstem Soquel
Creek gteswere rddively large. They would have disproportionately high overwinter and ocean
survival and produce a higher proportion of returning adults. The late sormsin 2006 had mixed effects.
The gpparently substantid reduction in egg and emerging fry survivad, but higher summer streamflows
resulted in higher growth rates of fish. More YOY'’ s reached smolt size and smolt-gzed fish were
bigger than usud.

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

The trend in fish dengities between 2005 and 2006 was analyzed by using a paired t-test (Snedecor
and Cochran 1967; Sokal and Rohlf 1995; Elzinga et al. 2001). Only the San Lorenzo watershed
had multiple 2005 sites that were re-sampled in 2006. These were sitesin which the same habitats
were sampled in both years. With 7 comparable stes in the San Lorenzo system (Site 8 in the middle
River and 6 tributary Sites), comparisons were made for total dengity, age classes and Sze classes
(AC1, AC2, SC1, SC2). The paired t-test isamong the most powerful of datistical tests, where the
difference in mean dengty (Iabeled "mean difference’ in the andlyss) istested. This test was possible
because the data were taken at the same Sites between years when congstent with average habitat
conditions between years, as opposed to re-randomizing each year. The null hypothesis for the test
was that among al stes, the Ste-by-site difference between years 2005 and 2006 was zero. The non-
random nature of the initial choice of Stes was necessary for practical reasons and does not violate the
datigticd assumptions of the test; the change in dengity is arandomly applied effect (i.e. non
predictable based on knowledge of theinitid Stes) that does not likely corrdate with the initia choice
of gtes. So, the mean difference is a non-biased sample.

The null hypothess was that the difference in mean density was zero. Hence, a p-vaue of 0.05 meant
that there was only a 5% probability that the difference between densitieswas zero. A 2-tailed test was
used, meaning that an increase or a decrease was tested for. The confidence limitstell us the limits of
where the true mean difference was. The 95% confidence interval indicated that there was a 95%
probability that the true mean difference was between these limits. If these limits included zero, then it
could not be ruled out that there was no difference between 2005 and 2006 densities. The 95%
confidence limits are standard and a p-vaue of < 0.05 is conddered sgnificant. The results are
presented below in Table 42.

Despite only 7 comparable stesin the San Lorenzo drainage, the declinesin totd juvenile density,
YOY'’s, Sze Class 1 juveniles and yearlings were statistically sgnificant at the 0.05 level and even
lower (Table 42).
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Table 42. Paired T-test for the Trend in Steelhead Site Densities by Size Class and Age
Classat All Repeated Sites|n the San L orenzo Water shed (2005 to 2006; n=7).

Statistic sc. 1 s.c. 2 ac. 1 a.c.?2 All Sizes
Mean difference -34.46 -2.76 -29.86 -7.16 -36.59
Df 6 6 6 6 6]
Std Error 8.30 4.27 9.73 2.18 11.13
t Stat - -0.65 -3.07 -3.28 -3.29
P-value (2-tail) 5;;22] 0.5423’ 0.0220 0,0169 0.0167
95% CL (lower) -54.76  -13.20 -53.66 -12.50 -63.83
95% CL (upper) -14.16 7.69 -6.06 -3.28 -3.29

R-11. Adult Trapping Results at the Fish Ladder on the Felton Diversion Dam

Adult Trapping Reqits Thetrap at the City of Santa Cruz Felton Diversion dam was operated by
Terry Umstead, San Lorenzo Valley High School students and other volunteers for approximately 2
months over the winter 2005-2006. It was used from 17 January 2006 through 24 March 2006
(Table 43). A totd of 247 adult steelhead =>18 inches Fork Length and 2 adult coho were captured.
Two returning adults had NOAA Fisheries PIT tags. The trapping period included 2 minor stormflows
from late January through February, followed by 5 stormflows in March through the 23°. Multiple
stormflows occurred after this period in March through May but not many during the trapping period
(Figure 19). The 2006 tota was much less than the 1,007 adult steelhead and 14 adult coho captured
in 2004 over asmilar time period, but sormflows were smaler and more numerousin 2004 (Figure
16). Thetrap is more effective at lower ssormflows such as occurred in 2004. The 2006 total was less
than the 371 adult steelhead and 18 adult coho captured in 2005 over alonger time period, but
trapping began and ended later in the 2006 season than in 2005 and began after severd storm events
in 2006.
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Table 43. Adult Steelhead Trapping Data from the San Lorenzo River With Adult Return
Estimates.

Tr appi ng Tr appi ng Nunber of Locati on
Year Peri od Adul ts
1934- 35 ? 973 Bel ow Brookdal e (1)
1938- 39 ? 412 Bel ow Brookdal e (1)
1939-40 ? 1,081 Bel ow Brookdal e (1)
1940- 41 ? 671 Boul der Creek (2)
1941-42 Dec 24 - 827 Boul der Creek (2)
Apr 11

1942- 43 Dec 26 - 624 Boul der Creek (3)
Apr 22

1976- 77 Jan- Apr 1,614 Fel ton Diversion (4)

1977-78 Nov 21 - 3,000 (Estimate) Felton Diversion (4)
Feb 5

1978-79 Jan- Apr 625 (After Fel ton Diversion (4)

dr ought)

1979- 80 Jan- Apr ? 496 (After Fel ton Diversion (4)

drought)
1982- 83 1, 506 Al ley Estinate from
1981 Mai nstem Juve-
niles only
1994- 95 6 Jan- 311 (After Felton Di version (5)
21 Mar (48 of dr ought) Mont erey Bay Sal non
105 days-Jan- & Trout Project
15 Apr)

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

1994 Mai nstem Juve-

niles only

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

1998-99 1,541 (estimte) Alley Revised Esti-
mate from 1996 Main-
stem Juveniles only

1999- 2000 17 Jan- 532 Mont erey Bay Sal non & Trout
10 Apr (above Fel ton) Pr oj ect
1999- 2000 1,300 (estimte) Alley Index from 1997 Mai nstem
Juveniles only
2000- 01 12 Feb- 538 Mont erey Bay Sal non & Trout
20 Mar (above Fel ton) Proj ect
2000- 01 2,500 (estimate) Alley Index from 1998 Juveniles
in Mainstemand 9 Tributaries
2001-02 2,650 (estinate) Alley Index from 1999 Juveniles
in Mainstemand 9 Tributaries
2002-03 1,650 (estimte) Alley Index from 2000 Juveniles
in Mainstemand 9 Tributaries
2003- 04 1,600 (estimate) Alley Index from 2001 Juveniles
in Mainstemand 9 Tributaries
2003-04 28 Jan- 1,007 Steel head SLV High School -Felton Diversion
12 Nar 14 Coho Dam
2004- 05 12 Dec 371 Steel head SLV High School -Felton Diversion
29 Jan 18 Coho Dam
2005- 06 17 Jan- 247 Steel head SLV H gh School -Felton Diversion
24 Mar 2 Coho Dam
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(1) Field Correspondence from Document # 527, 1945, Div. Fish and Gane.
(2) Field Correspondence from Docunent #523, 1942, Div. Fish and Gane.
(3) Inter-office Correspondence, 1943, Div. Fish and Gane.

(4) Kelley and Dettnan (1981).

(5) Dave Strieg, Big Creek Hatchery Manager, pers. comm 1995.
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DISCUSSION

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

YOY sedhead dendtiesin 2006 were substantidly below average and less than in 2005 in 6 of 7
Centrd Coast streams where long-term data are available, the exception being Santa Rosa Creek (San
Luis Obigpo County; Alley 2007a). The 6 streams included the San Lorenzo River, Soque Creek,
San Simeon (San Luis Obispo County; Alley 2007b), and streams sampled by Smith (2007); Scott,
Waddell and Gazos creeksin Santa Cruz and San Mateo counties. To clarify, YOY dengtiesin Santa
Rosa Creek were above average at 6 of 12 Steswith the YOY population estimate below average
(though gresater than in 2005). In Santa Rosa Creek, YOY dite dendities were higher in 2006 than
2005 at 8 of 12 sites.

Streams where yearling dengities were below average and less than in 2005 included the San Lorenzo
River, Soqud Creek, Santa Rosa Creek, and San Simeon Creek. Y earling densities on Scott, Waddell
and Gazos creeks were aso below average.

D-2. Causal Factorsfor Average or Above Size Class11/I11 (Smolt-Sized) Juvenile Steelhead
Densitiesin 2006 and Lower Total Densities Compared to Previous Yearsin the San
Lorenzo and Soquel Watersheds

There are likely multiple reasons for the low juvenile dengtiesin 2006. The timing and intengity of the
previous winter gorms likely played amgjor role. We see from the hydrograph that the first ondaught
of heavy rains came early, in January. Then there was adrier period followed by repested high
sormflows in March through May (Figur e 31). Early spawners took advantage of the first pulse of
winter sormflows. Y earlings took advantage of the high spring flow and encouragement to enter the
bay. The early emerging Y OY’ s from the early spawners grew quickly, but many likely suffered heavy
mortaity from high spring stormflows. The near absence of large wood to provide overwintering
habitat likely increased the mortdity. The inherently high sediment component to siream channels and
easly eroding streambanks in the Santa Cruz Mountains likely greaily reduced egg survivd in redds
prepared during the repeated spring stormflows with severa bankfull eventsin April and May. From
previous caculations, bankfull at the Big Trees gage was between 2,800 and 4,300 cfs, corresponding
to the 1.3 and 1.5 year recurrence intervals, respectively (Alley 1999). So the surviving YOY
numbers in 2006 were most likely determined by spawning & the end of the spawning season. Much of
the YOY segment of the juvenile population likely emerged in late spring after these late orm events.
The gze digribution of YOY’sindicates asmal component of large individuds resulting from early
emergence between the two heavy rainfdl periods, followed by a much larger component of smdler
individuas that grew rapidly with the high spring baseflows, but were much smaller than the ones that
emerged earlier. With the high spring baseflow, yearlings may have grown sufficiently large to smolt
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rather than holding over until fal sampling. That would explain the low yearling densities throughout the
4 watersheds. It isdso possible that the early winter sorms were sufficiently high enough to cause
additiond yearling mortdity. YQOY abundance was subgtantidly lower than usua on Gazos, Waddell
and Scott creeksin 2006, apparently due to the late storms (Smith 2007). However, yearling (“smolt-
Szed") abundance on those streams was not unusualy low.

Rearing habitat in the San Lorenzo and Soquel watersheds showed dight degradation from 2005
conditions. Embeddedness and percent fines increased in 2006. There was less escape cover asa
result. However, the higher soring and early streamflow and deeper habitat conditions partialy
compensated for these negative factors. It islikey that the habitat was not fully saturated with Size
Class 1l and Il individuas in the mainstem of both watersheds. If we look a the last especidly high
streamflow conditionsin 1998 with associated fast juvenile growth rates, we see that smolt densities
were much higher in the maingtems of both watersheds. In that year, the high stcormflows had come
earlier in the winter with less heavy sormflow late, as occurred in winter 2005-2006. Summer habitat
conditions were not substantialy different in 1998 and 2006. Y et smolt dendties were much lessin
2006. In the tributaries and branches, smolt densities were near average or better in both 1998 and
2006, despite the much low totd, YOY and yearling densitiesin 2006, thanks to the much higher than
usual growth rates. However, in Soquel Creek branches, smolt densties were ill less than they had
been in 1998 due to the low YOY and yearling denstiesthere. YOY dengtiesin the SDSF (Site 16) in
2006 were only 38% of 1998 levels and 54% of 2005 levels, for example.

Thelow YOY dengtiesin 2006 in the San Lorenzo and Soquel watersheds were not likely due to
especidly low adult returnsin winter of 2005-2006. The juvenile population most contributing to these
adult returns was present in fall 2003. The 2003 index of adult returns caculated for the upper San
Lorenzo in 2003 for 2005-2006 adult returns was higher than those caculated in 2000 and 2001
(contributing to juvenile dengities in 2003 and 2004), yet YOY dite densities in 2003 and 2004 were
generdly much higher than in 2006. In Soqud Creek where an adult index could be calculated in
2002, there were likely more adults spawning in winter 2004-2005 than in 2005-2006, possibly
contributing to more spawning effort and Y OY production in 2005 compared to 2006. However, the
adult indicesin 2000 and 2001 in Soquel Creek were similar to 2003, yet YOY site denditiesin 2003
and 2004 were much greater than in 2006.

D-3. Causal Factorsfor Similar or Higher Total and Size Class 11/ 111 (Smolt-Sized) Juvenile
Steelhead Densities in 2006 Compared to Previous Sampling in Corralitos and Aptos Creeks

Comparing juvenile dengity between 1981, 1994 and 2006 in the Aptos and Corralitos watersheds,
differences in winter and spring streamflow again were likely mgor factors. In comparing the
hydrographs, we see that 1981 and 1994 were much drier years than 2006 (Figures 9, 19, 32-34).
We are comparing juvenile populations in two very dry years with onein avery wet year. Winter
stormflow was so limited in 1981 and 1994 that spawning access and effort may have been much
curtailed in the Corralitos watershed, especidly in 1994. Thiswas less likely as savere aproblemin
Aptos but more s0 in Vaencia, with perhaps limited adult passage in Vaencia Creek near Highway 1
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and at the Vdencia Road crossing. So, even though spawning success and emerging YOY surviva
may have been hampered in 2006 due to late and frequent high stormflows, just as likely occurred in
the San Lorenzo and Soqud watersheds, YOY dengtiesin 2006 were Smilar to or even higher thanin
1981 and 1994 to make up for the fewer yearling holdovers in 2006. The success of late spawners
was especidly evident in Browns Vdley Creek in 2006, with numerous smal Y OY’ sdong with the
fewer, much larger YOY'’ sresulting from January spawners. With smilar YOY dengtiesin dl 3 years
and the much fagter growth rate of YOY’'sinto the Sze Class |1 category in 2006 (except for Vadencia
Creek), the dengity of smolt sized juvenilesin 2006 was higher at most sites than in 1981 and 1994.
This occurred despite the much lower dengties of yearlings holding over in 2006. The rdatively smilar
or higher smolt densitiesin Aptos and Corralitos watersheds (except Vaencia Creek) occurred despite
worse substrate conditions in all but the upper reach of Corrditos Creek (Reach 7; Site 9).

Lower Shingle Mill Gulch showed asmilar pattern to Corraitos and Browns Valey creeks, with
smilar tota dengty, higher YOY dendgity, lower yearling dendty and smilar Sze Class 11/ 111 dengties.
However, upper Shingle Mill did not fit the pattern with lower tota density in 2006, smilar YOY
densty, much lower yearling density and smilarly low Size Class |1 dengties. No YOY'’'slikely
reached Size Class || even in 2006 while few yearlings held over to fal sampling. Apparently, there
was insufficient additiond flow in 2006 to offset generdly degraded substrate conditionsin Shingle Mill
Gulch. We recd| observing very high numbers of juvenile edhead in Grizzly Hat in 1981 during the
fish survey, which was not the case in 2006 during habitat typing.

Size Class I/ 111 juvenile dengties were much lower in Vaencia Creek in 2006 than 1981 at Site 2
(Reach 2) bdow the Vdencia Road crossing. This was because fewer yearling and older juveniles held
over in 2006. This may have been because they grew faster in the spring of 2006 than previous springs
or there was insufficient overwintering habitat to retain them. Y earling densities were Smilar between
2006 and 1981 in the reach upstream, adding support for the latter hypothesis. Growth rates of
YQOY’sin Vaencia Creek were dow even in the above average baseflow 2006 year. The substantia
subgtrate degradation (percent fines and embeddedness) from 1981 conditions may have contributed
to the much lower dengities of yearlings holding over in 2006. Habitat at the Site was decimated in the
January storm of 1982, and is till lacking in wood for pool development and is dominated by sand.
Aquatic insect habitat must have been s0 limited in this reach that food availability for juvenile sedhead
was not substantialy improved with higher streamflow. With the very shdllow pool conditionsin Reach
2 and high sedimentation, overwintering must have been difficult there in 2005-2006. Vaencia Creek
above the Vaencia Road crossing (Reach 3) had smilar YOY and yearling densities between 1981
and 2006, with smilar smolt densitiesin 2006. This was the case despite degraded substrate
conditions in 2006. Conditions had become further degraded in Reach 2 of Vaencia Creek between
the time of habitat typing and fish sampling in 2006, with recent poal filling with sediment witnessed
during sampling and presumably caused by instream work upstream to improve fish access to the
culvert a the Vdencia Road crossing. This recent sedimentation was not observed above the culvert.
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D-4. Data Gaps

Annua monitoring of stedlhead needs to continue through the next drought period and beyond to
assess the extent of population recovery. For 2003-2005, only the middle and upper mainstem of the
San Lorenzo and 5 tributaries were sampled (except for 1 Stein upper Branciforte in 2005), and
sampling in severd tributaries or portions of them was discontinued. In 2006, only 2 Steswerere-
established in the lower River below the Zayante Creek confluence, as well as onein Newell Creek
and one in lower Branciforte Creek. Therefore, there are large data gaps in the lower maingem and in
severd key tributaries that are influenced by human activities. Those include lower Branciforte,
Carbonera, Newdl, Kings and upper Bear creeks. More fish and habitat monitoring needs to occur in
the lower maingtem, including the flood control channel and lagoon/estuary, in order to assess success
of management efforts. More fish sampling needs to occur in upper Zayante Creek and Mt. Charlie
Gulch adjacent to Santa Cruz City watershed lands to assess success of management efforts.

In 2006, annua estimation of juvenile stedhead population Sze and calculation of adult indices from
juvenile population size ceased for the firdt time since 1994. Thisisasgnificant lossin monitoring
information and bass for assessing trendsin juvenile stedhead populations. While determination of Ste
densities is much better than no deta a al, the rdative contributions of different reaches and tributaries
to atota population size are lost when only Ste dengties are andyzed. The relative importance of
mainstem reaches to tributaries in production of large juvenilesis lost when only Ste dendties are
consdered. Cdculation of anindex of adult returnsis the most meaningful way to compare the vaue of
annud juvenile population sizes because it weights the juveniles according to Sze categories and Sze-
dependent survival rates.

There is ashortage of streamflow data on the San Lorenzo River mainstem and tributaries. More
stream gages should be established and maintained in the watershed to better correl ate streamflow with
habitat conditions and fish dengties and to detect insufficient treamflow. Mainstem locations for gages
would include Waterman Gap, above and below the Boulder Creek confluence on the mainstem.
Tributaries that need better gauging include Zayante Creek (above and below the Bean Creek
confluence), Bean Creek (below Lockhart Gulch and just below the Mackenzie Creek confluence)
and Boulder Creek (near the mouth).

There is no streamflow data for the Aptos watershed. It would be beneficid to have stream gages on
lower Vaencia Creek and Aptos Creek near the lagoon. Any future management of Aptos Lagoon
would benefit from continuous streamflow data in relation to sandbar manipulation. It is a vauable tool
on Soquel Creek. The only streamflow data for the Corralitos watershed is at Freedom. Thisis below
the City of Watsonville diversons. It would be beneficid to ingtdl stream gages a the diverson dams
on Browns Vdley and Corralitos Creeks. Then the streamflow above and below the diversions could
be monitored.

Data gaps on juvenile sedhead use and habitat qudity in the heavily impacted mainstem of Soque
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Creek have begun. In 2006, only 1 mile of mainstem was habitat typed when dl 7 miles was habitat
typed in the past to assess habitat quaity. Sampling in Soquel creek was reduced to 6 sitesin 2006,
though in earlier years there were 21 stes annudly sampled. On the plus sde, fish sampling and habitat
monitoring in the Aptos and Corralitos watersheds were renewed and passage problems on Vaencia
Creek will be remedied.
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CONCLUSIONS

C-1. Habitat Conditionsin 2006 Compared to Previous Years

San | orenzo River and Tributaries— Habitat Comparisons Refer to Appendix A for maps of
reach locations. The lower mainstem (downstream of the Zayante Creek confluence) showed overdl

habitat improvement between 2000 and 2006. Pool scouring and deegpening was evident, and there
was more escape cover in fastwater habitat. From 2000 through 2005 there had been steady habitat
improvement in the middle mainstem (between the Zayante and Boulder creek confluences). However,
overall habitat degraded from 2005 to 2006. Embeddedness worsened and escape cover waslost in
fastwater habitat. Overdl habitat quality declined from 2005 to 2006 in the upper San Lorenzo
(upstream of the Boulder Creek confluence). There was a higher percent fines, less escape cover and
no improvement in pool depth.

San Lorenzo tributaries showed reduced habitat quality in 2006 compared to either 2000 or 2005 in
the case of Zayante, Bean, Boulder, Bear, Branciforte and Newell creeks. Percent fines,
embeddedness and escape cover al worsened in these creeks. The one exception to substrate
degradation was Newd| Creek. With it being downstream of a dam that captures fine sediment,
substrate embeddedness and percent fines improved and pools degpened. However, escape cover in
Newell Creek pools was much less, causng an overdl lossin habitat quality. Water depth increased in
some habitats in each creek, indicating habitat improvement.

In Zayante Creek, habitat quality was smilar to 2005 in the lower reach (13a) and had worsened in the
upper reach (13d). Water depth positively increased in both reaches (as deep as anytime since 2000),
but escape cover, embeddedness and percent fines al worsened in the upper reach below Mountain
Charlie Gulch. In upper Bean Creek (14c), habitat conditions degraded somewhat since 2005.
Although water depth was dightly greater due to scour and likely higher baseflow, percent fines,
embeddedness and escape cover al worsened.

Substrate generally improved in Newell Creek (Reach 16) from 2000 to 2006. Pools were deeper,
with subgtantial improvement in percent fines and embeddedness. However, escape cover was
substartiadly less.

In Boulder Creek, habitat worsened overall from 2005 to 2006. Although water depth increased in
pools and step-runs of the lower portion (17a), and in step-runs of the middle portion (17b) (indicating
scour of sediment), al other habitat parameters worsened— percent fines, embeddedness and escape
cover (except in the lower portion escape cover in step-runs increased).

With the exception of greater depth in fastwater habitat in lower Bear Creek (18a) (indicating scour of
some fine sediment), the general improvement in habitat conditions observed in 2005 were reversed in
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2006. Pool depth remained similar, but percent fines, embeddedness and escape cover worsened.

Middle Branciforte (21a-2) showed smilar habitat depths between 2000 and 2006, but had worsening
substrate with more percent fines and embeddedness, indicating some habitat degradation. No reach
escape cover indices were available for 2000 for comparisons.

Soquel Creek and 11s Branches— Habitat Comparisons Refer to Appendix A for maps of reach
locations. The lower maingtem (from the lagoon to the Moores Gulch confluence) had overal habitat

improvement. Habitat depth increased in pools and runs over 2005, though was similar to past years
(Table 14). The biggest improvements were in reduced percent fines and more pool escape cover.

The upper maingtem (from the Moores Gulch confluence to the Branches) had dightly improved habitat
compared to 2005 in that pool depth was deeper and pool escape cover was somewhat increased.
Pool escape cover was the highest since 2000. Pool depth was less than in 2003.

The lower East Branch (Reach 9) had smilar habitat quality compared to 2005 but lower qudity than
in 2000. Compared to 2005, the one substantia improvement was increased pool depth. However,
pool escape cover was less. Pool escape cover has declined steadily from 2000. The important upper
East Branch (Reach 12a) showed overall habitat degradation from 2005 to 2006. But conditions were
still better than in 2000. The increased pool depth in 2006 may not indicate pool despening but may
have occurred because habitat identified as shalow poolsin 2005 (lowering the reach average depth
for pools) may have been considered step-run in 2006 because they had shalowed further (increasing
the reach average depth for pools). Pool escape cover decreased in 2006 from 2005 but was till
much higher than in 2000. The step-run escgpe cover index decreased dightly, indicating dightly
reduced habitat quality there.

The habitat qudity in the West Branch downstream of Olson Road Bridge (Reach 14a) greatly
improved. Compared to 2005, habitat depth increased grestly in al habitat types and embeddedness
was much lessin fastwater habitat.

Habitat qudity in the West Branch between Girl Scout Fals| and |1 (Reach 14b) had anet
improvement. Habitat conditions were smilar between 2002 and 2006 regarding pool escape cover
and habitat embeddedness, with some improvement due to increased pool depth. At the repeated
sampling ste above Girl Scout Fals 1l (Site 22; Reach 14c), habitat conditions improved over 2005
with much deeper habitat in pools and step-runs and reduced pool embeddedness, both indicating
scour of fine sediment.

Aptosand Valencia Creeks— Habitat Comparisons. Substrate conditions degraded in Aptos
Creek compared to 1981. Percent fines and embeddedness in pool habitat have increased.

Embeddednessin runsin lower Aptos was much greater in 2006 than 1981, with smilarity between
the two yearsin rifflesin lower Aptos.
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Substrate conditions degraded in Vaencia Creek compared to 1981. Percent fines and embeddedness
in pool habitat have increased, and especialy embeddedness. Embeddedness in riffle habitat has
increased greatly. Percent finesin fastwater habitat aso increased.

Carralitas, Shingle Mill and BrownsValley Creeks— Habitat Comparisons. Substrate
conditionsin Corrditos Creek have generally degraded in the 3 reaches sudied. Those were below
Rider Creek (Reach 3), below Eureka Gulch (Reach 6) and above Eureka Gulch (Reach 7) compared
to 1994. Subgtrate conditionsin 2006 were more similar to the more degraded conditionsin 1981. In
the most important habitat type, namely pools, percent fines worsened (increased) in al 3 reaches.
Pool embeddedness also worsened (increased) in Reaches 3 and 6. Pool habitat improved with regard
to pool embeddedness in the uppermost Reach 7.

Subdgtrate conditions in Shingle Mill Gulch have generally degraded in the 2 reaches studied (Reaches 1
and 3). Embeddedness and percent fines increased since 1994 in dl three habitat types in both reaches
where comparisons were available, except for less embeddednessiin riffle habitat in lower Shingle Mill.

2006 conditions were more similar to the more degraded 1981 substrate conditions.

Subgtrate conditions in Browns Valey Creek generdly degraded in the 2 reaches studied (Reaches 1
and 2). In pool habitat, both embeddedness and percent fines worsened (increased) since 1994, they
being more smilar to the more degraded conditionsin 1981.

C-2. Comparison of 2006 Steelhead Densities with Past Results

San | arenzo Dendty Comparisons Some of the lowest densities of young-of-the-year and yearling
steelhead were detected in 2006 compared to past results in the San Lorenzo and Soquel watersheds.
Juvenile dengties a the 5 mainstem San Lorenzo stes were below average for total density and
densties of al age and Sze classes. At the 10 San Lorenzo tributary sites, the totd juvenile density and
YQOY dendty were below average at al stes except upper Bean (14¢). Y earling dengties at tributary
steswere wel below average a dl Stes. Despite low juvenile denstiesin the watershed and few
yearlings holding over, Sze Class 11 and I11 (smolt-sze) juvenile densities were above average at 4 of
10 tributary Stes and close to average a another 5 sites (Table 29). Only amid-Zayante Creek Site
(13c) did not reach close to average dendity for smolt-sized juveniles. Compared to 2005, Size Class
[1/ 111 densitiesin 2006 were greater a 4 of 9 compared tributary Sites.

Soque Creek Dendity Comparisons Site dengitiesin 2006 were below averagein total density and
al age and sze categories except for Sze Class 11/ 111 juveniles a 4 branch Stes out of 7 tota sampling

Stes. Site 22 above Girl Scout Fdls |1 was judged to be aresident rainbow trout site due to the much
lower YOY and total density there compared to Site 21 below the fals. Compared to 2005, steelhead
Ste densties were lessfor total density and YOY dendity at dl 7 compared sites (T ables 30 and 31).
Dendtiesin 2006 were lessthan in 2005 at 5 of 6 compared sites for yearlings, at 4 of 6 compared
stesfor smal Size Class| fish and a 3 of 7 compared sites for important Size Class 11/ 111 juveniles,

D.W.ALLEY & Associates Santa Cruz County Fishery Report 2006
P.O. Box 200 « Brookdale, Califor nia 95007

115



i At the 2 sampling sitesin Aptos Creek in 2006,
juvenile stedlhead densities were less than in 1981 for totd juveniles, YOY's, yearling and older, and
Size Class 1 categories. However, 2006 dengties in the important Sze Class 11/ 111 category were
much higher than in 1981. Thiswas because more of the YOY’sin 2006 grew into the larger Sze class
than in 1981, amuch drier year. At the 2 sampling Stesin Vaencia Creek in 2006, tota juvenile
denstieswere smilar and YOY and Size Class 1 densities were higher than in 1981. However,
yearling and Size Class |1/ [11 dengties were much lessin the badly sedimented lower reach than in
1981 and smilar between yearsin the upper reach.

Dendty Comparisonsin Corralitos, BrownsValley and Shingle Mill. With 3 years of site

dengtiesto comparein the Corrditos watershed, higher denditiesin age and Sze classes were generdly
observed in 1981 than 1994, with arebound in 2006. The years 1981 and 1994 were drier than
average and 2006 was wetter than average, based on hydrographs for Corralitos Creek and the San
Lorenzo River. 2006 juvenile dengtiesin the 3 Corraitos maingtem sites, the one comparable Shingle
Mill ste and the 2 Browns Vdley Creek steswere higher than 1994 for total dendty, YOY’sand Size
Class 1 juveniles. In 2006, the YOY denstiesin Browns Valey Cresk were much higher than in the
other two streams, with evidence of very late spawners. For dendties of yearling and older juveniles,
they were lower in 2006 than 1994 at 6 of the 7 Sites, with the exception being the lowermost Site 3
on Corrditos Creek. With the higher growth rate of YOY’sin 2006 in Corralitos and Browns Valey
creeks, 2006 dengties of the larger Size Class 11/ 111 juveniles were higher than in 1994 at 4 of 5 Sites.

In the much smdler tributary, Shingle Mill Gulch, at the more accessible Site 1, total dendties were
similar between 1994 and 2006. There were much higher densitiesof YOY’sand Size Class 1 fishin
2006 but higher dengties of yearlingsin 1994. Because most of the Size Class 11 juveniles were likely
yearlings, there were lower dengties of thislarger Size classin 2006 than 1994. Thiswas in contrast to
most Corralitos and Browns Valey stes, where more YOY'sgrew into Size Class |1 in 2006.

At the upper, less accessible Site 3 on Shingle Mill Gulch, no 1994 fish data were collected. Tota
juvenile dengty was higher in 1981 than 2006. There were Smilar densities of YQOY’ s but much higher
dengties of Size Class 1 and yearlingsin 1981 (T ables 36-38). In the dry year of 1981, baseflow in
this reach declined to afew hundredths of a cfs, and some yearlings remained in Sze Class| at fall
sampling, causng more to hold over in Spring 1981 than presumably did in spring 2006. Dengties of
Size Class 11/ 111 juveniles were smilarly low in both years.

C-3. Statistical Comparison of 2005 and 2006 Steelhead Densities

Statistical Results Thetrend in fish densities between 2005 and 2006 was andyzed by using a
paired t-test. Only the San Lorenzo watershed had multiple 2005 steelhead sites that were re-sampled
in the same habitats in 2006 and could be statistically andyzed. Despite only 7 comparable Sitesin the
San Lorenzo drainage, the declinesin totd juvenile dengity, YOY's, Size Class 1 juveniles and
yearlings were gatisticaly sgnificant at the 0.05 level and even lower.
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Total Juvenile Steelhead Density (fish/ 100 ft)

Figure 1. Total Juvenile Steelhead Site Densitiesin the San L orenzo River in 2006 Compared to the
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8-Year Average Density. (First year for Lompico (13€) sampling and 6th for Newell (16)
since 1998.)
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SizeClass|1 and |1 Juvenile Density (fish/ 100 ft)

Figure 2. Juvenile Steelhead Site Densitiesfor Size Class|| and |11 Fish in the San L orenzo River in 2006

Compared tothe 8-Year Average Density. (First year of sampling for Lompico (13e) and 6th for
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Total Juvenile Steslhead Density (fish/ 100 ft)

Figure 3. Total Juvenile Steelhead Site Densitiesin Soquel Creek in 2006 Compared to the 9- or 10-
Year Average Density. (Fifth year of sampling above Girl Scout Falls| (21) and 6th below

Hester Creek (19).)
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SizeClass|l and 111 Juvenile Density (fish/ 100 ft)

Figure 4. Juvenile Steelhead Site Densitiesfor Size Class|| and 111 Fish in Soquel Creek in 2006 Compar ed to
the 9- or 10-Year Average Density. (Fifth year of sampling above Girl Scout Falls| (21) and 6th below
Hester Creek (19).)
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Total Juvenile Steelhead Density (fish/ 100 ft)

Figure5. Total Juvenile Steelhead Site Densitiesin Aptos and Valencia Creeksin 1981 and 2006.

42 g S
40 g

[ --0-- 1981 Density|
| =—=— 2006 Density |

28 4

DA e
22 — .........................I .........................i.........................i.........................:.........................

20

T
Aptos #3

T T
Aptos #4 Valencia #2
Sampling Site

125

T
Valencia #3




Size Class |1 and I 11 Juvenile Density (fish/ 100 ft)

Figure 6. Juvenile Steelhead Site Densitiesfor Size Class |1 and |11 Fish in Aptosand Valencia Creeks
in 1981 and 2006.
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Total Juvenile Steelhead Density (fish/ 100 ft)

Figure7. Total Juvenile Steelhead Site Densitiesin Corralitos, Shingle Mill and Browns Valley Creeks
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in 1981, 1994 and 2006.
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SizeClass |1 and 111 Juvenile Density (fish/ 100 ft)

Figure 8. Juvenile Steelhead Site Densitiesfor SizeClass|l and |11 Fish in Corralitos, Shingle Mill and Browns
Valley Creeksin 1981, 1994 and 2006.

45 ; ; ; ; ; ;

G e e e
A N | 77O~ 1981Density |

39 : —=— 1994 Density

36 _...............Er...............i............ ..E.. ........___15________ ] e 2006Deﬂ5|ty ......15.............._

30 _......_........:._............_:........._.....I...... ........:._._.........._:..........._...:......_........:..._.........._

[7:JE= EEEERRETRRRRRRE

v

0 i i T i i i i
Corralitos Corralitos Corralitos  Shingle Mill ~ Shingle Mill
#3 #8 #9

Browns Valley Browns Valley

#1 #1 #2
Sample Site

128



Figure 9. The 1994 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 10. The 1997 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 11. The 1998 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 12. The 1999 Daily Average Discharge for the USGS Gage On the San L orenzo
River at Big Trees.
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Figure 13. The 2001 Daily Average Dischar ge for the USGS Gage On the San L orenzo
River at Bia Trees.
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Figure 14. The 2002 Daily Average Discharge for the USGS Gage On the San L orenzo

DAILY Discharge, cubic feet per second

River at Big Trees.
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Figure 15. The 2003 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 16. 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 17. The 2005 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Big Trees.
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Figure 18. The 2005 Daily Average Discharge and Median Daily Flow on Record for the
USGS Gage On the San Lorenzo River at Santa Cruz. (Included because of
equipment malfunction at the Big Trees Gage during a stormflow in early
January.)
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Figure 19. The 2006 Daily Average Discharge and Median Daily Flow on Record for the

USGS Gage On the San Lorenzo River at Big Trees.
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Figure 20. The 1995 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek
at Soqudl.
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Figure 1. The 1995 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 21. The 1996 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 2. The 1996 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 22. The 1997 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek
at Soquel.

Figure 3. The 1997 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 23. The 1998 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 4. The 1998 daily mean and peak flood flows for the USGS gage on Soquel Creek at Soquel.
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Figure 24. The 1999 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.
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Figure 5. The 1999 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.
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Figure 25. The 2000 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 6. The 2000 daily mean and peak flood flow for the USGS gage on Soquel Creek at

Soquel.
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Figure 26. The 2001 Daily Mean and Peak Flood Flow at the USGS Gage on Soquel Creek

at Soquel.

Figure 7. The 2001 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.

(Preliminary, subject to change)
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Figure 27. The 2002 Daily M ean and Peak Flood Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 8. The 2002 daily mean and peak flood flow for the USGS gage on Soquel Creek at Soquel.

(Preliminary)
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Figure 28. The 2003 Daily Mean and Median Flow at the USGS Gage on Soquel Creek

at Soqus!.
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Figure 29. The 2004 Daily Mean and Median Flow at the USGS Gage on Soquel Creek
at Soque.
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Figure 30. The 2005 Daily Mean and M edian Flow at the USGS Gage on Soquel Creek
at Soqudl.
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Figure 31. The 2006 Daily Mean Flow at the USGS Gage on Soquel Creek
at Soquel.
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Figure 32. The 1981 Daily Mean Flow at the USGS Gage on Corralitos Creek at

DAILY Dizscharge, cubic feet per second
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Figure 33. The 1994 Daily Mean Flow at the USGS Gage on Corralitos Creek at
Freedom.
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Figure 34. The 2006 Daily Mean Flow at the USGS Gage on Corralitos Creek at
Freedom.
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APPENDIX A. Maps of Sampling Sites.
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Figure 1. Santa Cruz County Watersheds.
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Figure4. Lower Soquel Creek (Reaches 1-8 on Mainstem).
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161



SCALE IN MILES

GRIZZLY

DIVERSION

EXPLANATION

@ Sampling Site
—— Reach Boundaries £

APPENDIX A, FIGURE 4 - Reach & Transect Designations

in the Corralitos Creek Drainage e D.W. ALLEY & Associates
OCTOBER 1994 .0, Box 200 » Brookdale, CA 95007

Figure 7. Corralitos Sub-Water shed to the Pajaro River Water shed.

162




APPENDIX B. Summary of Catch Data for Sampling Sites.
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ORDER OF DATA ORGANIZATION IN THIS APPENDIX

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

EXPLANATION OF STEELHEAD/COHO SALMON SAMPLING FORMS

Electrofishing and snorkeling data were presented for each sampling ste. All data pertained to steelhead
because no coho salmon were captured in 2006. Snorkeled habitat is denoted. For dectrofishing data,
it was presented in successve passes. For underwater visua censusing data, fish counts for replicate
passes were presented as passes. Dengity estimates for each el ectrofished habitat were obtained by the
depletion method and regresson andysis. Densty estimates for mainstemn pool habitats that were
visudly censused in 2006 were obtained by using the maximum number of stedlhead seen per pass.
Densties were so low in 2006 that there was little chance of counting the same fish twice, and it was
very possible to missfish on certain passes.

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

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

Date: 09Sep06/06Cct06 Stream SLR Sanpled hy: Alley, Steiner, Kittleson, Reis, Weeler

Sanpling Siter 1 (Paradise Park) Water Tenperature and Tinmes: 70.0 F @1531 hr, 9Aug06.
(Air tenp. 86 F)

Habi t at type First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C- 1 C- YO | C- 1 C- YO | C 1 C YOY | C1 |1+ [ C2 | C-3 | Total
Y 1 + 2 Y 1 + 2 Y 1 + 2
#11 3 0 0 3 1 0 0 1 1 0 0 1 5 0 0 5 0 5
Riffle
77 ft
#12 1 0 0 1 1 0 0 1 0 0 0 0 2 0 0 2 0 2
Run
96 ft
#10 Pool 1 0 0 1 2 0 0 2 1 0 0 1 2 0 0 1 1 2
Snor kel
567 ft
Al'l Habitats 9 0 0 8 1 9
Conbi ned
740 ft

Length of Stream Sanpled (ft): 740 ft

Young- of -the-Year / Size Class 1 per Foot of Stream _0.0122/ 0
2003- 2006
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __ 0 /0.0122
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Date: 09Sep06/06Cct06 Stream SLR Sanpled hy- All ey,

Steelhead Sampling Results

Sanpling Siter 4 (Henry Cowel |

St ei ner,

Kittl eson,

Rei s,
Park) Water Tenperature and Tinmes: 65.0 F @1017 hr,

Weel er

10Aug06. (Air tenp. 68 F)
Habi t at type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C- 1 C- YO | C- 1 C- YO | C- 1 C- YOY C- 1 C-2 C-3 Tota
Y 1 + |2 Y 1 + |2 Y 1 + |2 1 + [
#13 (partial) 17 |1 20 (14 |0 2 |16 |5 0 1 50. 1 8 | 48. 9.6 | 58.8
Riffle 2 2
66 ft
#14 (partial) 3 1 0 |2 1 0 0 |1 1 0 0 |1 5.7 1 0 |57 |0 6.7
Run
54 ft
#15 Pool 0 0 2 2 2 0 2 4 0 0 1 1 2 0 2 2 2 4
Snor kel
2908 ft
All Habitats 57. 2 1 55. 11. 69.5
Conbi ned 9 0 9 6
418 ft
Length of Stream Sanpled (ft): 418 ft
Young-of -the-Year / Size Class 1 per Foot of Stream 0.1385/0.0048

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot

of Stream __0.0239/0.1615




Steelhead Sampling Results

Date: 17Sep06/11Sep06 Stream SLR

Sanpling Siter 6 (bel ow Fall

bel ow Fal |

Cr eek)

Sanpled by: All ey,

St ei ner,

Wheel er,

Kittl eson

Water Tenperature and Tines: 69.5 F @1556 hr,
Creek confluence. 71 F @1603 hr above Fall

Creek confl uence,

10AugO6.

Habi tat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pas t
YO | C 1 C | YO |C 1 C | YO |C 1+ | C YOY [ C1 1 C-2 | C | Tota
Y 1 + |2 Y 1 + |2 Y 1 2 + 3 I
#5 12 6 6 6 4 0 2 4 2 0 2 26. 15. 0 11. 26.9
Riffle 3 6 3
62 ft
#8 8 5 0 3 6 3 0 3 4/ 3/ o/ 1/ 20 13 0 7 0 20
Run 2 2 0 0
66 ft
#16 Short Pool 4 1 2 5 5 1 2 6 8 1 3 11 9 1 3 10 1 12
Snor kel
122 ft
#18 Long Pool 3 1 1 3 0 0 0 0 1 0 1 2 3 1 1 3 0 4
Snor kel
1,133 ft
Al'l Habitats 58. 30. 4 31. 1 62.9
Conmbi ned 3 6 3
1383 ft

Length of Stream Sanpled (ft): 1383 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot

Foot of Stream _0.0422/,0221
of Stream __0.0029/0.0234




Steelhead Sampling Results

Date: 17Sep06/11Sep06 Stream SLR Sanpled by: Alley,

Wheel er

Sanpling Site: 8 (bel ow Cl ear

St ei ner,

Kittl eson,

Creek) Water Tenperature and Tines: 63 F @

1250hr, 15Aug06. (Air tenp. 70 F)
Habitat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C- 1 C | YO | C 1 C (YO | C 1 C- | YOY [C1 1+ C C- | Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 2 3 |
#9 Riffle 32 15 | 4 21 | 8 8 1 1 3 3 0 43. 29. 5. 17 | 5 51.6
80 ft 6 6
#10 Run 11 9 1 3 10 10 (O 0 1 1 0 0 22 20 1 3 0 23
55 ft
#14 Short Pool 6 0 2 8 3 0 1 4 1 0 2 3 6 0 2 7 1 8
snor kel
162 ft
#22 Long Pool 0 0 1 1 1 0 2 3 1 0 1 2 1 0 2 3 0 3
snor kel
329 ft
Al'l Habitats 72. 49. 10. 30 | 6 85.6
Conbi ned 6 6 1
626 ft

Length of Stream Sanpled (ft): 626 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

168

Foot

of Stream __0,0161/ 0.0575

Foot of Stream _0.1160/0.0792




Steelhead Sampling Results

Date: 2Sep06 Stream SLR Sanpled by: Alley, Steiner, \Weeler

Sanpling Site: 11 (above Teih

15Aug06. (Air tenp. 71 F).

Rd) Water Tenp. and Tines: 64 F @ 1605 hr,

Habitat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pass ft
YO | C 1+ | C YO | C- 1+ | C- YO | C- 1+ | C YOY | C1 |1+ [CG2 | C-3 | Tota
Y 1 2 Y 1 2 Y 1 2
#16 Run- 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1
71 ft
#18 Riffle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21 ft
#17 Pool 1 0 2 3 0 0 0 0 0 0 0 0 1 0 2 2 1 3
48 ft
#19 Pool 1 0 2 3 0 0 0 0 0 1 0 1 2 0 2 2 2 4
124 ft
Pool s 3 0 4 4 3 7
Combi ned
172 ft
All Habitats 4 0 4 5 3 8
Combi ned
264 ft

Length of Stream Sanpled (ft):_264 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot

Foot of Stream _0.0152/ 0

of Stream __0,0152/ 0.0303




Steelhead Sampling Results

Date: 1Sep06 Stream Zayante Sanpled by: Alley, Steiner, Reis

Sanmpling Site: 13a (bel ow Bean Creek)

Water Tenperature and Tines: 61 F @

1349hr, 18Aug06. (Air tenp. 70 F).
Habitat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& Length Fourth Pass ft
(ft)

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

#5 Riffle 9 8 0 |1 5 1 0 |4 1 1 0 0 16. 10 |0 5 15
45 ft 9
#6 Pool 2 0 2 |4 1 0 2 |3 0 0 0 0 3 0 4 7 0 7
93 ft
#16 Pool 7 1 2 |8 2 0 1 |3 1 0 0 1 10. 1 3. 11. 1 13.6
64 ft 3 3 6
#18 Run 2 0 1 |3 2 1 0 |1 3/ 1/ 0/ 2/ 8 3 1 6 0 9
60 ft 1 1 0 0
All Habitats 38. 14 | 8. 29. 1 44.6
Combi ned 2 3 6
262 ft

2003- 2007

Length of Stream Sanpled (ft): 262 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.1458/ . 0534

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0317/ 0.1168




Date: 5/6Sep06 Stream Zayante Sanpled by: Alley, Steiner, Reis
Sampling Site: 13c (bel ow Lonmpico Ck) Water Tenp. and Tines:

Steelhead Sampling Results

Habi tat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pass t
vyo|c |1 |c [yo|c |1 |¢c |Yo|c [1 |Cc |yor [Cc1 |1+ |C2 [C | Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 3 |
#30 Rifflel 16 4 14 9 3 1 7 2 0 0 30. 8.8 3. 23. 2. 34.3
St ep-run 7 3 3 2
51 ft
#27 Pool 4 2 0 2 1 0 0 1 0 0 0 0 5.1 2 0 3 0 5
102 ft
#29 Pool 8 3 0 |5 5 2 0 3 3 2 0 1 16 7 0 9 0 16
156 ft
Pool s 21. 9 0 12 0 21
Conbi ned 4
258 ft
#28 Run 5 0 0 5 1 0 0 1 1 1 0 0 7.2 1 0 6.1 0 7.1
38 ft
All Habitats 59. 18. 3. 41. 2. 62.4
Conbi ned 3 8 3 4 2
347 ft

Length of Stream Sanpled (ft): 347 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

Foot

171

of Stream _0.1709/ 0.0542
Foot of Stream __0.0095/ 0.1256




Steelhead Sampling Results

Date: 9Sep06 Stream Zayante Sanpled by: Alley, Steiner, Wheeler
Sanpling Site: 13d (below M. Charlie) Water Tenp. and Tines: 63 F @ 1842hr

18Aug06. (Air tenp. 70 F).

Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est.
& length (ft) Fourth Pas per ft
YO | C- 1 C- YO | C- 1 C YO | C 1+ | C YOY | C- 1+ | C2 C Tota
Y 1 + 2 Y 1 + |2 Y 1 2 1 3 |
#26 Step-run 15 |9 1 7 8 8 0 0 0 0 0 23 17 |1 7 24
(partial)
25 ft
#20 Pool 31 |24 |0 7 5 5 0 0 7/ 6/ o/ 1/ 47 39 | O 8 0 47
67 ft 4 4 0 0
#25 Pool 25 (19 |1 7 4 2 0 2 31 23 |1 8.3 1 32.3
55 ft
Pool s Conbi ned 78 62 |1 16. 1 79.3
122 ft 3
#18 Riffle 2 2 0 0 1 1 0 0 2/ 1/ o/ 1/ 5 4 0 1 0 5
14 ft 0 0 0 0
#19 Run 15 (11 |1 5 0 0 0 0 2/ 1/ o/ 1/ 17 12 |1 6 0 18
20 ft 0 0 0 0
Al'l Habitats 123195 |3 30. 1 126.
Combi ned 3 3
181 ft

Length of Stream Sanpled (ft): 181 ft
2003- 2008

Young-of -the-Year / Size Class 1 per Foot of Stream _0.6796/ 0.5249

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0166/ 0.1729




Date: 6Sep06 Stream Lonpico Sanpled by: Alley, Steiner, Kittleson, Collins
Sampling Site: 13e (bel ow turnout) Water Tenp. and Tines: 60.5 F @1257hr,

Steelhead Sampling Results

21Aug06. (Air tenp. 70 F).
Habi tat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& length (ft) Fourth Pas t
YO | C- 1 C YO | C 1 C YO | C- 1+ | C YOY | C-1 1 c2 | C Tot a
Y 1 + |2 Y 1 + 2 Y 1 2 + 3 |
#36 Riffle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 ft
#35 Pool 22 18 1 5 3 2 0 1 3 3 0 0 28 23. 1 6.1 |0 29.2
77 ft 1
#38 Pool 7 7 2 2 3 3 0 0 5/ 2/ o/ 3/ 15 12 2 5 0 17
50 ft 0 0 0 0
Pool s 43 35. 3 11. 0 46. 2
Conbi ned 1 1
127 ft
#37 Run 0 0 0|0 1 1 0 0 0 0 0 0 1 1 0 0 0 1
19 ft
#43 Step-run 6 6 1 1 1 1 0 0 0 0 0 0 7.1 7.1 1 1 0 8.1
51 ft
Al'l Habitats 51. 43. 4 12. 0 55.3
Conbi ned 1 2 1
211 ft

Length of Stream Sanpled (ft): 211 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

Foot
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of Stream _0.2422/ 0.2047
Foot of Stream __0.0190/ 0.0573




Steelhead/Coho Salmon Sampling Results

Date: 12Sep06 Stream Bean Ck
Sanpling Site: 14b (bel ow Lockhart Gu.)

. Alley, Steiner, Heady
Water Tenp.and Tines:

Habitat type & First Pass Second Pass Third Pass/ Nunber Est. / Density Est.
Length (ft) Fourth Pas per ft
YO | C 1 C YO | C- 1 C YO | C 1+ C YO | C 1+ [ C-2 C Tot a
Y 1 + 2 Y 1 + 2 Y 1 2 Y 1 3 |
#57 Riffle 1 0 1 2 1 0 0 1 0 0 3 0 1 4 0 4
22 ft
#48 Pool 12 0 2 14 0 0 0 0 1/ o/ 1/ 2/ 13 0 4 16 1 17
105 ft 0 0 1 1
#59 Pool 8 1 0 7 1 1 0 0 1 0 0 1 10 2 0 8.4 0 10. 4
76 ft
Pool s Combi ned 23 2 4 24, 1 27. 4
181 ft 4
#58 Run 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
44 ft
Al'l Habitats 27 3 5 28. 1 32.4
4
247 ft

Length of Stream Sanpled (ft): 247 ft

Young-of -t he-Year/ Size Class 1 per Ft of Stream _0.1093/ 0.0121_
Yearlings and 2+/ Size Classes 2 and 3 per Ft
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of Stream 0.0202/ 0.1190




Date: 1Sep06 Stream Bean Ck Sanpled by: Alley, Steiner, \Weeler
Sanpling Site: 14c (above Mackenzie Cu.) Water Tenp. and Tines: 61 F 1353hr

Steelhead/ Coho Salmon Sampling Results

17Aug06. (Air tenp. 69 F).
Habi tat type First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
& length (ft) Fourth Pa ft
YO | C- 1 C- YO | C- 1 C YO | C- 1 C YOY C1 1+ | CG2 | C Tot a
Y 1 + 2 Y 1 + |2 Y 1 + 2 3 |
#37 Riffle 6 6 0 0 0 0 0 0 0 6 6 0 0 0 6
36 ft
#34 Pool 31 21 3 13 20 16 1 5 5 4 0 1 66.7 | 52. 4. 20. 0 72.7
68 ft 6 2 1
#39 Pool 23 21 6 8 8 8 3 3 2 1 0 1 41 31. 3. 12. 0 44.3
71 ft 7 3 6
Pool s 107. 84. 7. 32. 0 117
Conbi ned 7 3 5 7
139 ft
#38 Run 2 2 0 0 1 1 0|0 0 0 0 0 3 3 0 0 0 3
16 ft
Al'l Habitats 116. 93. 7. 32. 0 126
Conbi ned 7 3 5 7
191 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

of Stream _0.6110/ 0Q.4885

Foot
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Foot of Stream __0.0414/ 0.1712




Steelhead Sampling Results

Date: 7Sep06 Stream Newell Sanpled by: Alley, Steiner
i ite: 16 i . 60 F @1517hr. 17Aug06. (Air tenp.

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

YO | C 1 |C YO | C 1 C YO | C 1 C- YO | C1 |1+ cC2 | C Tot a
Y 1 + 2 Y 1 + 2 Y 1 + 2 Y 3 |

#24 Riffle 2 2 0 0 0 0 0 0 0 0 0 2 2 0 0 2
14 ft
#21 Pool 14 4 7 17 1 0 1 2 2 1 0 1 17 6 8. 17. 2 25.8
75 ft 8
#28 Pool 8 5 3 6 4 2 1 3 2 0 0 2 16 7.5 4. 9.6 3. 20.7
92 ft 6
Pool s 33 13. 12. 27. 5. 46. 5
Conbi ned 5 3 4 6
167 ft
#23 Run 6 3 0 3 2 1 0 1 2/ 2/ 0 0 11 7 0 4 0 11
48 ft 1 1
Al'l Habitats 46 22. 12. 31. 5. 59.5
Conbi ned 5 3 4 6
229 ft

Length of Stream Sanpled (ft): 229 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.2009/ .0983

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0537/ 0.1616_




Date_ 08Sep06 Stream Boul der

Steelhead Sampling Results

. 17a (above Hi ghway 9)

Sanpled by: Alley, Steiner
Water Tenp. and Tines: 61 F @ 1406hr.

Rei s

16Aug06. (Air temp. 71 F).
Habi tat type First Pass Second Pass Third Pass/ Number Est. / Density Est. per
& Length Fourth Pass ft
(ft)
YO | C- 1 C YO | C 1 |C YO | C- 1 C- YOY | C1 1+ cC2 | C Tot a
Y 1 + 2 Y 1 + |2 Y 1 + 2 3 I
#2 Riffle 13 | 6 3 10 | 6 1 3 2 0 1 24. 10. 3 15. 2. 27.8
55 ft 6 1 5 2
#5 Pool 4 2 2 4 6 4 113 3 3 0 0 13 9 3 6 1 16
148 ft
#7 Run 11 | 8 1 4 4 2 0 |2 3 1 0 2 19. 11. 1 7 1 19.2
69 ft 8 2
#6 Step-run 14 | 5 7 16 | 4 2 3 |5 1 0 0 1 19. 7.5 10. 18. 4. 30.2
32 ft 5 8 6 1
Al'l Habitats 76. 37. 17. 47. 8. 93.2
Conbi ned 9 8 8 1 3
304 ft
Length of Stream Sanpled (ft): 304 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.2530/0.1243
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Foot

of Stream __0,0586/ 0,1822




Steelhead Sampling Results

Date: 8Sep06 Stream Boul der Sanpled by: Alley, Steiner, Kittleson, Reis
Sampling Site: 17b (Bracken Brae) Water Tenp. and Tines: 60 F @ 1500 hr

16Aug06. (Air tenp. 66 F).
Habi tat type First Pass Second Pass Third Pass/ Nunmber Est. / Density Est. per
& Length Fourth Pass ft
(ft)

vo [c |1 |G |Yo|lc |1 |Cc |[Yo|c |1 |C |Yyor C1 |1 |CG2 |G | Tota
Y 1 + |2 Y 1 + |2 Y 1 + |2 + 3 I

#20 Run 9 4 4 3 0 0 0 13 7 6 13
27 ft
#24 Riffle 11 7 0 4 3 3 0 0 1 1 0 0 15.3 11. 0 4 0 15.8
27 ft 8
#19 Pool 30 25 1 6 13 12 0 1 0 0 0 0 46. 6 40. 1 7.1 0 47.9
69 ft 8
#21 Pool 28 21 1 8 4 3 0 1 0 0 0 0 32.3 24. 1 9.1 0 33.3
68 ft 2
Pool s 78.9 65 2 16. 0 81.2
Combi ned 2
137 ft
Al'l Habitats 107. 83. 2 26. 0 110
Conbi ned 2 8 2
101 ft

Length of Stream Sanpled (ft):_191 ft

Young-of -t he-Year / Size Class 1 per Foot of Stream _0.5613/0. 4387

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0105/ 0.1372




Date: 7Sep06 Stream Bear Sanpled by: Alley, Steiner, Heady

Steelhead Sampling Results

Sampling Site: 18a (above and bel ow Hopkins Gu) Water Tenp. and Tines: 63 F @

1111hr,

11Aug06.

(Air tenp. 69 F).

Habi t at
type

& Length
(ft)

First

Pass

Second Pass

Third Pass/

Fourth Pass

Nunber

Est .

/ Density Est.

per ft

YO

C-

+ P

YOY | C-1

1+

C-2 | YOY

1+

Tota

#6 Riffle
20 ft

18

15

18

21

#5 Pool
76 ft

32

22

12

25

14

41

#10 Pool
131 ft

34

26

10

44

12.

56.1

Pool s
conbi ned
207 ft

92.2

69

26.

97.1

#7 Run
32 ft

16

13

2/0 ] 2/0

0/0

0/0 | 19

15

19

Al |
Habi t ats
Combi ned
259 ft

132. 2

102

33.

137.1

Length of Stream Sanpled (ft): 259 ft

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

Foot of Stream _0.5097/ 0.3938

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot

of Stream __0,0157/ 0.1355




Date: 20Sep06 Stream Branciforte Sanpled by: Alley, Steiner, Reis

Steelhead Sampling Results

Sampling Site: 2la (below Granite Ck) Water Tenp. and Tines: 60 F @ 1455 hr
(Air tenp. 68 F).

15Aug06.

Habi t at
type

& Length
(ft)

First

Pass

Second Pass

Third Pass/
Fourth Pass

Number

Est .

/

Density Est.

per ft

+ P

C-
1

C-2 | YOY

+

1+

Tot al

#5 Riffle-
run 45 ft

1

11

#8 Pool
38 ft

13

10

14.6

16

30.6

#10 Pool
124 ft

12

18.5

22.5

Pool s
Combi ned
162 ft

54.9

33.1

20

53.1

#7 Run
34 ft

Al |
Habi t ats
Combi ned
241 ft

73.7

45.1

26

71.1

Length of Stream Sanpled (ft): 241 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

Foot
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of Stream _0.3058/ 0.1871

Foot of Stream __0 / 0.1079




Date: 20Sep06

Steelhead/ Coho Salmon Sampling Results

Stream Soquel

. Alley, Steiner, Reis

Sanpling Site: 4 Adjacent Flower Field. . 67 F @1658 hr
Habitat type )
& Length First Pass Second Pass Third Pass/ Nunber Est. / Density Est. per
(ft) Fourth Pass ft
YO | C 1 C YO | C 1 C- YO [ C 1 C |YOY|C1]|1+| C2| C3 | Total
Y |1 + | 2 Y | 1 |+ | 2 Y 1|+ 2
#8 Run 1 1 0 0 0 0 0 0 1 1 0 0 0 1
27 ft
#7 Riffle 2 0 0 2 2 0 0 2 0 0 0 0 4 0 0 4 0 4
70 ft
#4 Pool 1 0 2 3 1 0 0 1 0 0 0 0 2 0 2 2 2 4
191 ft
Al'l Habitats 7 1 2 6 2 9
Conbi ned
288 ft

Length of Stream Sanpled (ft): 288 ft

Young-of -the-Year / Size Gass 1 per Foot of Stream _Q.0243/ 0 0035
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0069/ 0.0278

181




Date: 21Sep06

Sanpling Site:
22Aug06 (air tenp. 73 F)

Steelhead/ Coho Salmon Sampling Results

Steelhead/ Coho Salmon Sampling Results

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

. 10 (Above Allred)

Rei s

. 65 F @1428 hr,

Habi tat type

First

Pass

Second Pass

& Length Third Pass/ Number Est. / Density Est. per
(ft) Fourth Pass t
YO | C- 1 C YO | C 1 C- YO | C 1 C YOY | C1 1|C2 C Tot a
Y 1 + 2 Y 1 + 2 1 + 2 + 3 I
#15 Run 5 5 0 1 0 1 0 0 0 6 5 1 0 6
Parti al
88 ft
#13 Pool 13 6 1 8 3 1 0 2 0 0 0 16. 7.1 119.3 1 17. 4
128 ft 4
#14 Riffle 4 1 0 3 1 0 0 1 1 0 0 6.3 2 0 4 0 6
28 ft
Al'l Habitats 28. 14. 1| 14. 1 29. 4
Conbi ned 7 1 3
244 ft

Length of Stream Sanpled (ft): 244 ft

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

Foot
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of Stream _0.1176/ 0.0578

Foot of Stream __0.0041/ 0.0627




Date: 21Sep06 Stream E. Branch Soquel Sanpled by: Alley, Steiner, Wheeler
' [te: 13a (Adjacent Water Tenp. and Tines:

Steelhead/ Coho Salmon Sampling Results

22Aug06 (air tenmp. 66 F).

M I'l pond)

. 68 F @1815 hr,

Habi t at
& Length
(ft)

type

First

Pass

Second Pass

Third Pass

Number Est. / Density Est. per
ft

YO
Y

C-
1

1
+

YO
Y

C 1
1 +

C-
1

+

YOY

C1

1+

C2

C-3

Tot al

#26
Riffle
29 ft

0

0

0

0

0 0

0 0

#29
Run
58 ft

#30
Pool
140 ft

#31- 32
Pool
61 ft

Pool s
Combi ned
201 ft

All Habitats
Combi ned
288 ft

Length of Stream Sanpled (ft): 288 ft
Young-of -the-Year / Size Cass 1 per Foot of Stream _0Q 0247/ Q

Yearlings and 2+ / Size dasses 2 and 3 per Foot of Stream __0 0069/ 0 0316
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Date: 22Sep06 Stream E. Br. Soquel Sanpled by: Alley, Steiner, Weeler
i i Water Tenp. and Tines: 63 F@ 1500 hr,

Steelhead/ Coho Salmon Sampling Results

. 16 (Below Long Ri dge Rd)

23Aug06; (air tenp. 74.5 F).
Habitat type ]
?fl_;ength First Pass Second Pass Third Pass Number Est. / Density Est. per
ft
YO | C- 1 C YO | C 1| C YO | C C YOY C1 1| C C Tot a
Y |1 + 2 Y 1 + 2 Y 1 2 + 2 3 I
#7 Pool 47 | 41 3 13 13 0 3 0 64.4 | 58.9 67.9
75 ft
#9 Pool 29 | 26 6 9 10 9 0 1 6 5 1 47.8 | 42.3 | 6 | 10 1 53.3
111 ft
Pool s 112. 101. 19 1 121.
Conbi ned 2 2 9 2
186 ft
#11 26 | 23 0 3 6 6 0 0 0 0 0 32.8 [ 29.9 | O 3 0 32.9
Run
39 ft
#6 18 18 0 0 2 2 0 0 2 2 0 22 22 0 0 0 22
Riffle
29 ft
Al'l Habitats 167 153. 9 | 22 1 176.
Combi ned 1 1
254 ft

Length of Stream Sanpled (ft): 254 ft

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

Foot of Stream _0.6575/ 0,6028 _
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of Stream __0,0354/ 0.0906




Steelhead/ Coho Salmon Sampling Results

Date: 25Sep06 Stream W Br. Soquel Sanpled by: Alley, Steiner, Weeler
Sanpling Site: 19 (below Hester) Water Tenp. and Tines:

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

YOY[C1]|1+|C2|YOY|C1l|1+|[C2|YOY|C1|1+|C2| YOY |C1]|1+| C2 [C-3]| Total

#2 9 3 1 7 4 3 0 1 0 0 0 0 14. 1 6 1 7.1 1 14. 1
Riffle-run
65 ft

#1 5 0 0 5 0 0 0 0 0 0 0 0 5 0 0 5 0 5
Pool
100 ft

#3 2 2 0 0 2 1 0 1 2/0(2/0| O 0 6 5 0 1 0 6
Pool
138 ft

Pool s 11 5 0 6 0 11
Combi ned
238 ft

Al'l Habit at 25.1 | 11 1 13.1 1 25.1
303 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.0828/ 0.0363

Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0033/ 0.0465

185




Steelhead/ Coho Salmon Sampling Results

Date: 22Sep06 Stream W Br. Soquel Sanpled by: Alley, Steiner, \Weeler

hr,

23Aug06.

. 20 (Below O sen Rd Bridge) Water Tenp. and Tines: 60.5 F @ 1040
(Air tenp. 61 F).

Habi tat type

& Length First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft
YO | C- 1 C- YO C- 1 C- YO C- 1 C- YOY C1 1+ CG2 | C3]| Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 |
#6 6 4 2 2 2 1 1 0 0 9.4 8 0 2 0 10
Riffle
34 ft
#4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Run
19 ft
#5 20 14 1 7 4 4 0 0 0 0 0 0 24. 18. 1 7 0 25.7
Pool 1 7
103 ft
Al'l Habitats 33. 26. 1 9 0 35.7
Conbi ned 5 7
156 ft

Length of Stream Sanpled (ft): 156 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per

Foot of Stream _0.2147/ 0.1712

186

Foot of Stream __0.0064/ 0.0577




Date: 03Cct06 Stream W Br.

Sogar d)

Steelhead/ Coho Salmon Sampling Results

Soque

Sanpling Site: 21 (Above GS Falls |) Water Tenp. and Tines:

Sanpl ed by: NOAA Fisheries (Freund/

Habitat type )
& Length First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft
YO | C 1 C YO | C 1 C- YO [ C 1 C |Yoy| c1 |1+ C2 | C3| Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 |
Al | 11 78 4 42 11 7 13 13 0 0 140 98. 4 46. 0 144.
Habi t at s* 6 7 2 9
328 ft
All Habitats 140 98. 4 46. 0 144.
Conbi ned 7 2 9
328 ft

Length of Stream Sanpled (ft):_ 328 ft

Young-of -the-Year / Size Class 1 per Foot of Stream _0.4268/ 0.3009
Foot of Stream __0.0122/ 0.1408

Yearlings and 2+ / Size Classes 2 and 3 per

*Sampling site was 328 ft

parti al

pools and 3 riffles.

pool s (one at

It did not

| ower

800 feet downstream of Grl

(100 m of continuous stream channe

boundary and one at upper

Scout

Falls I1I.

187

boundary),

i nclude run or step-run habitat.

t hat

i ncl uded 2

2 conplete

Locati on was




Date: 25Sep06 Stream W Br.

Steelhead/ Coho Salmon Sampling Results
Sanpled by: Alley,

Soquel

St ei ner,

Wheel er Sanpling Site: 22 (Above G S. Falls Il) Water Tenp. and Tines:

Kittl eson,

Habi t at
& Length
(ft)

type

First

Pass

Second Pass

E

Third Pass/

urth Pass

Number Est. / Density Est.
ft

[
1

YO
Y

C 1 C-
1 + 2

YO
Y

C 1 C
1 + 2

YOY

C1

1+ | G2

C-3

#15 Step-run

59 ft

1

1 0

#19 Step-
run-riffle
14 ft

St ep-runs
Conbi ned
73 ft

12

#16 Pool
147 ft

11

#17-18 Pool
63 ft

#20 Pool
90 ft

11.1

Pool s
Combi ned
300 ft

15

11

26.1

All Habitats
Combi ned
446 ft

27

11

38.3

Length of Stream Sanpled (ft):
Young-of -the-Year / Size Cass 1 per Foot of Stream _0Q 0605/ 0 0386
Yearlings and 2+ / Size dasses 2 and 3 per Foot of Stream _ 0 0247/ Q 0473

446 ft

188




Steelhead/ Coho Salmon Sampling Results

Date: 26Sep06 Stream Aptos Sanpled by: Alley, Steiner, Reis
Sanpling Site: 3 (Adj. County Park) Water Tenp. and Tines: 58 F@ 1320 hr
18Aug06; (air tenp. 66 F).

Habitat type ]
‘(g‘f %;engt h First Pass Second Pass Third Pass Number Est. / Density Est. per
ft

YO | C- 1 C YO | C 1 C YO | C 1| C YOY | C1 1+ | C-2 C Tot a

Y 1 + 2 Y 1 + 2 Y 1 + 2 3 |
#27 Pool 13 5 2 10 4 1 1 4 2 1 0 1 19. 7.2 3. 14. 1. 23.1
76 ft 7 3 8 1
#31 Pool 12 3 5 14 6 2 0 4 2 2 0 0 22. 7 5 17. 1 25.7
74 ft 3 7
Pool s 42 14. 8. 32. 2. 48.8
Conbi ned 2 3 5 1
150 ft
#32 13 2 0 11 2 0 0 2 1 0 0 1 16 2 0 14 0 16
Run
89 ft
#28 4 2 0 2 1 1 0 0 0 0 0 0 5 3 0 2 0 5
Riffle
27 ft
Al'l Habitats 63 19. 8. 48. 2. 69. 8
Conbi ned 2 3 5 1
266 ft

Length of Stream Sanpled (ft): 266 ft

Young- of -t he-Year / Size Class 1 per Foot of Stream _0.2368/ 0.0722
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0312/ 0,1902

189




Date: 26Sep06 Stream Aptos
i ite: 4 (Above Stee

Steelhead/ Coho Salmon Sampling Results

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

. 59 F@ 1400 hr,

22Aug06; (air tenp. 72 F).
Habi t at )
E&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft
YO | C- 1| C YO | C- 1 C- YO | C- C- YOY C1 | 1+ cC2 | C Tot a
Y |1 + 2 Y 1 + 2 Y 1 2 3 |
#25 Pool 35 | 30 13 11 7 7 58.8 | 51. 3. 9 61.8
138 ft 8 3
#28 Pool 10 9 3 4 4 2 1 3 2 2 1 17.3 | 13. 5. 9.1 | 1. 23.9
66 ft 5 7 3
Pool s 76.1 | 65. 18. 2. 85.7
Conbi ned 3 1 3
204 ft
#26 11 7 0 4 5 4 0 1 1 1 0 18. 4 13. 0 5.1 0 18.8
Riffle 7
49 ft
#27 7 5 0 2 1 1 0 0 1 1 0 9 7.2 0 2 0 9.2
Run
28 ft
#29 3 0 0 3 0 0 0 0 0 0 0 3 0 0 3 0 3
St ep-run
22 ft
All 106. 86. 9 28. 2. 116.
Habi t at s 5 2 2 3 7
Conbi ned
303 ft

Length of Stream Sanpled (ft): 303 ft

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

Foot of Stream _0.3515/ 0,2845 _
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of Stream __0.0297/ 0.1007




Date: 27Sep06 Stream Val encia Sanpled by: Alley, Steiner,

Steelhead/ Coho Salmon Sampling Results

. 2 (below road xing)

Kittl eson,
. 60 F@ 1620 hr,

Rei s

16Aug06; (air tenp. 68 F).
Habitat type ]
‘(g‘f {_;ength First Pass Second Pass Third Pass Number Est. / Density Est. per
ft

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

Y 1 + 2 Y 1 + 2 Y 1 + 2 2 3 I
#51 Pool 5 5 4 4 3 3 0 0 9.3 9.3 6. 5. 15.6
39 ft 3 3
#53 Pool 3 3 0 0 1 1 0 0 0 0 0 0 4.2 4.2 0 0 4.2
19 ft
#55 Pool 5 5 0 0 3 3 0 0 1 1 0 0 10. 10. 1 1 0 11.5
28 ft 5 5
Pool s 24 24 7. 6. 1 31.3
Conmbi ned 3 3
86 ft
#54 14 14 2 2 3 3 0 0 2 2 0 0 19. 19. 2 2 0 21.2
Run 2 2
94 ft
#56 11 11 0 0 3 3 0 0 1 1 0 0 15. 15. 0 0 0 15.3
Run 3 3
43 ft
Runs 34. 34. 2 2 0 36.5
Conbi ned 5 5
137 ft
#48 2 2 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 2
Riffle
24 ft
Al'l Habitats 60. 60. 9. 8. 1 69. 8
Conbi ned 5 5 3 3
247 ft

Length of Stream Sanpled (ft): 247 ft

Young-of -t he-Year / Size Class 1 per _0.2449/ 0.2449
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream __0.0377/ 0.0377

Foot of Stream

191




Date: 276Sep06 Stream Valencia Sanpled by: Alley, Steiner
. . | Ti

Steelhead/ Coho Salmon Sampling Results

. 3 (Above road xing)

Kittl eson

. 60 F@1710 hr,

18Aug06; (air tenp. 67 F).
Habi t at )
E&yﬁgngt h First Pass Second Pass Third Pass Nunber Est. / Density Est. per
(ft) ft
YO | C 1| C YO | C- 1| C YO | C- 1| C YOY | C-1 1+ cC2 | C Tota
Y |1 + 2 Y 1 + 2 Y 1 + 2 3 I
#41 Pool 10 | 10 5 5 1 1 0 0 11. 11. 6.1 | 5.1 17.2
51 ft 1 1
#44 Pool 3 3 4 4 3 3 0 0 0 0 1 1 6 6 5 5 0 11
20 ft
#46 Pool 5 5 8 8 4 4 2 2 0 0 0 0 11. 11. 10. 10. 0 21.9
66 ft 6 6 3 3
Pool s 28. 28. 21. 20. 1 50.1
Conmbi ned 7 7 4 4
71 ft
#43 4 4 3 3 2 2 0 0 0 0 0 0 6 6 3 3 0 9
Run
35 ft
#40 4 4 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 4
Riffle
17 ft
All 38. 38. 24, 23. 1 63.1
Habi t ats 7 7 4 4
Comnbi ned
189 ft
Length of Stream Sanpled (ft): 189 ft

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

Foot of Stream _0.2048/ 0.2048_
Yearlings and 2+ / Size Classes 2 and 3 per Foot of Stream _ 0.1291/ 0,1291
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Date: 29Sep06 Stream Corralitos

Steelhead/ Coho Salmon Sampling Results
Sanpl ed by: Alley, Steiner, \Weeler
VWater Tenp. and Tines:

. 3 (above Colinas Drive)

. 59 F@ 1338 hr,

29Aug06; (air tenp. 65 F).

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

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

Y [1 + 2 Y 1 + 2 Y 1 2 3 I
#6 Pool 21 9 14 7 2 0 4/ 2/ o/ 2/ 43 15 2 19 36
77 ft 2 2 0 0
#9 Pool 22 | 16 1] 21 4 2 4 6 3 4 32. 21. 21. 28 4. 53.5
151 ft 5 1 3 4 2
Pool s 56. 36. 33. 47 6. 89.5
Conbi ned 1 3 4 2
228 ft
#5 14 | 11 0 3 0 0 0 0 0 0 0 0 14 11 0 3 0 14
Run
38 ft
#7 7 3 0 4 1 1 1 1 0 0 0 0 8 4.2 1 5.1 0 9.3
Riffle
52 ft
All 78. 51. 34. 55. 6. 112.
Habi t ats 1 5 4 1 2 8
Conbi ned
318 ft

Length of Stream Sanpled (ft): 318 ft

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

Foot of Stream _0.2456/ 0.1619
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Foot of Stream __0.1082/ 0.1928




Date: 29Sep06 Stream Corralitos
i ite: 8 (above Clipper Cu)

Steelhead/ Coho Salmon Sampling Results
Sanpled by: Alley, Steiner, \Weeler
VWater Tenp. and Tines:

. 60 F@1812 hr,

29Aug06; (air tenp. 69 F).
Habitat type ]
?f{_;ength First Pass Second Pass Third Pass Nurmber Est. / Density Est. per
ft
YO | C 1 C YO | C 1 C- YO | C 1 C- YO | C1 1+ | G2 C Tota
Y 1 + 2 Y 1 + 2 Y 1 + 2 Y 3 |
#44 Pool 15 9 2 2 19 13. 3 8 22.5
41 ft 5
#47 Pool 45 38 4 11 14 13 1 2 3 2 0 1 64 55. 5. 10 4 69. 3
102 ft 3 1
Pool s 83 68. 8. 18 5 91.8
Conbi ned 8 1
143 ft
#45- 46 13 8 0 4 2 1 0 1 1 0 0 1 16 9.1 0 6.3 0 15. 4
St ep-run
58 ft
#49 2 2 1 1 1 1 0 0 1 1 0 0 4 4 1 1 0 5
Riffle
28 ft
Al'l Habitats 10 81. 9. 25. 5 112.
Conbi ned 3 9 1 3 2
229 ft

Length of Stream Sanpled (ft): 229 ft

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

Foot
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of Stream _0.4498/ 0.3576

Foot of Stream __0.0397/ 0.1323




Steelhead/ Coho Salmon Sampling Results

Date: 02Cct06 Stream Corralitos Sanpled by: Alley, Steiner, Kittleson,
V\heel er
' ite: 9 (above Eureka Gu) Water Tenp. and Tines: 61 F@ 1433 hr

28Aug06; (air temp. 71 F).
Habi t at _
f&yﬁgngt h First Pass Second Pass Third Pass Number Est. / Density Est. per ft
(ft)

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

#51 Pool 23 9 1 15 1 0 2 1 0 0 25 9 2 17 27
31 ft
#53 Pool 15 11 4 8 5 3 2 3 2 0 1 24.3 16. 4 10. 1 27.7
31 ft 5 2
Pool s 49.3 | 25. 6 27. 2 54.7
Conmbi ned 5 2
62 ft
#50 51 31 6 26 21 13 9 6 4 2 4 83.2 51. 10. 39. 1 92.3
St ep-run 4 1 9
107 ft
All 132. 76. 16. 67. 3 147
Habi t ats 5 9 1 1
Combi ned
169 ft

Length of Stream Sanpled (ft): 169 ft

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

Foot of Stream _0.7840/ 0,4550 _
of Stream __0,0953/ 0.4160
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Date: 02Cct06 Stream Shingle M|

Steelhead/ Coho Salmon Sampling Results
Sampl ed by: Alley, Steiner,

Kittl eson,

Wheel er Sanpling Site: 1 (below 2" Road xing) Water Tenp. and Tines: 58 F@

1310 hr,

23Aug06;

(air tenp. 65 F).

Habitat type
& Length

(ft)

Fi rst

Pass

Second Pass

Third Pass

Number Est.

/| Density Est.

ft

per

+ R

YOY

C1

1+

C-2

Tot al

#40 Pool
20 ft

4

#43 Pool
52 ft

19

13.5

26.5

Pool s
Combi ned
72 ft

22

15.5

12

12

33.5

#39
St ep-run
61 ft

14

11

18

12

19

#41
St ep-run
34 ft

St ep-runs
Conbi ned
95 ft

20

14

23

Al'l Habitats
Combi ned
167 ft

42

29.5

27

15

56.5

Length of Stream Sanpled (ft): 167 ft

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

Yearlings and 2+ / Size Classes 2 and 3 per
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of Stream _0.2514/ 0.1766

Foot of Stream __0.0898/ 0.1617




Steelhead/ Coho Salmon Sampling Results
Date: 020ct06 Stream Shingle MII Sanpled by: Alley, Steiner,
Wheel er Sanpling Site: 3 (above 3rd road xing) Water Tenp. and Tines: 60 F@

1815 hr, 22Aug06; (air tenp. 68 F).

Kittl eson,

Habitat type ]
Z?afl_;ength First Pass Second Pass Third Pass Nunmber Est. / Density Est. per
ft
YO | C i1|c |[yo|lc |1]|]c |YyYo|lCc [1+]|cCc |Yor|Cc1|1+| C | & | Tota
Y |1 + | 2 Y 1|+ 2 Y 1 2 2 3 |
#46 Pool 8 8 3 3 0 0 0 0 0 0 0 0 8 8 3 3 11
47 ft
#44 Pool 4 4 1 1 1 1 0 0 2/ 2/ o/ o/ 7 7 2 2 0 9
34 ft 0 0 1 1
Pool s 15 15 5 5 0 20
Conbi ned
81 ft
#45 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
Run
13 ft
#47 7 7 0 0 4 4 0 0 0 0 0 0 12. 12. 0 0 0 12.6
Run 6 6
53 ft
Runs 13. 13. 0 0 0 13.6
Conbi ned 6 6
66 ft
All Habitats 28. 28. 5 5 0 33.6
Conbi ned 6 6
147 ft
Length of Stream Sanpled (ft): 147 ft
Young-of -the-Year / Size Class 1 per Foot of Stream _0.1946/ 0,1946

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0340/ 0.0340




Steelhead/ Coho Salmon Sampling Results

Date. 28Sep06 Stream Browns Valley Sanpled by: Alley, Steiner, Weeler
i ite: 1 (below diversion dam Water Tenp. and Tines:

. 57 F@ 1520 hr,

25Aug06; (air tenp. 63 F).
Habi t at ]
f&yﬁgngt h First Pass Second Pass Third Pass Number Est. / Density Est. per ft
(ft)
YO | C 1|C | YO | C 1({C | YO| C 1| C YOvY C1 1+ C2 | C Tota
Y |1 + 2 Y 1 + 2 Y 1 + 2 3 I
#5 Pool 59 | 53 | 4 | 10 | 18 | 17 2 2 0 0 81.7 | 74.7 | 5.1 | 12. 86.9
56 ft 2
#9 Pool 41 | 27 | 3 | 17 8 4 3 7 6 4 0 2 55.4 | 35.1 6 25. 2. 62.8
77 ft 6 1
Pool s 137. 109. 11. 37. 2. 149.
Combi ned 1 8 1 8 1 7
133 ft
#6 Run- 74 170 | 0 4 14 [ 12 | 0O 2 8 8 0 0 96. 2 90 0 6.7 0 96.7
riffle
106 ft
#4 Riffle- 32 |32 ] 1 1 3 3 0 0 2 2 0 0 37 37 1 1 0 38
parti al
41 ft
Al l 270. 236. 12. 45. 2. 284.
Habi t ats 3 8 1 5 1 4
Conbi ned
280 ft

Length of Stream Sanpled (ft): 280 ft

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

Foot of Stream _0.9661/ 0.8457

Yearlings and 2+ / Size Classes 2 and 3 per
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Foot of Stream __0.0432/ 0.1700




Steelhead/ Coho Salmon Sampling Results

Date: 28Sep06 Stream Browns Valley Sanpled by: Alley, Steiner, Weeler
i ite: 2 (above diversion dam Water Tenp. and Tines:

. 59 F@ 1548 hr,

28Aug06; (air tenp. 69 F).

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

YO | C- 1| C YO | C 1| C YO | C- 1| C YOY C1 1+ | G2 | C Tot a

Y |1 + 2 Y 1 + 2 Y 1 + 2 3 I
#15 Pool 47 36 13 | 19 19 (0 0 9 8 0 80.8 | 72.1 2 14. 86. 3
59 ft 2
#17 Pool 32 28 | 2 6 7 6 1 2 2 1 0 1 41.4 | 35.4 | 3. 8.4 1 44.8
46 ft 3
Pool s 122. 107. 5. 22. 1 131.
Conbi ned 2 5 3 6 1
105 ft
#14 Run 21 20 | O 1 2 1 0 1 2 2 0 0 25 23 0 2 0 25
23 ft
#16 10 7 0 3 2 1 0 1 0 0 0 0 12.2 8.1 0 4.2 0 12.3
St ep-run
32 ft
#13 9 9 0 0 4 4 0 0 3 2 0 1 18.7 | 16.6 0 1 0 17.6
Riffle
28 ft
All 178. 155. 5. 29. 1 186
Habi t ats 1 2 3 8
Conbi ned
188 ft

Length of Stream Sanpled (ft): 188 ft

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

Foot of Stream _0.9473/ 0,8255 _
of Stream __0,0282/ 0,.1691
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APPENDI X C. Habitat and Fish Sampling Data With Size Histograms.
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