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Introduction

This year marked the sixth consecutive season of juvenile steelhead assessments on
Vancouver Island watersheds by BCCF staff. Funding has been provided primarily by
Habitat Conservation Trust Fund, with additional funding for specific projects coming
from BC Hydro, Weyerhaeuser, San Juan Opportunistic Fund, and the Habitat
Restoration and Salmon Enhancement Program. The total number of streams
electrofished per year started at 12 in 1998, increased to 18 in 2001, and decreased 7 in
2003 (Table 1). River selection has been streamlined to target key streams within the
Greater Georgia Basin Steelhead Recovery Plan, as well as those with specific
monitoring objectives relating to stream fertilization (i.e., Salmon River and Harris
Creek). A complete site list, including site names and locations can be found in
Appendix A.

System # of Total area Average site
sites electrofished (m?) area (m°)

1 Campbell 6 466.30 77.72
2 Cowichan 8 r37.57 92.20
3 Englishman 9 802.43 89.16
4 Harris 4 306.38 76.60
5 Little Qualicum 8 602.54 75.32
6 Quinsam 7 503.42 71.92
7 Salmon 10 930.30 93.03

Totals 52 4348.9 82.3

Table 1. Summary of streams surveyed by two-pass removal electrofishing by BCCF
staff in 2003.

Methods

Sampling was conducted using closed-site electrofishing techniques. At each
electrofishing site, about 80 m? of suitable steelhead fry habitat (typically cobble/gravel
riffles, <30 cm in depth, and <25 cm/sec in velocity) was enclosed with small mesh
stopnets. Fish were removed using the standard, 2-pass removal method. Lengths were
recorded for all fish captured, and 30+ juveniles per species and age class (unless <30
were captured) were weighed using Ohaus top loading scales (model CS 200) accurate to
0.1 g. Habitat parameters were documented consistent with current Fisheries Branch
techniques (methodology by R. Ptolemy, Rivers Biologist, MWLAP, Victoria), and each
site was photographed. Upon removal of the stopnets, a depth/velocity profile across a
representative transect within the site was recorded using a Swoffer current velocity
meter, model 2100. Population estimates were calculated using the Seber equasion for
two-pass removal and adjusted based on depth/velocity profiles using Habitat Suitability
Index (HST) curves developed in February 2001. Steelhead fry densities are typically
expressed as fry per 100 m?, or fry per unit (FPU).



The Ptolemy alkalinity model (1993) was used extensively from 1998 to 2001 and is still
used for internal analysis, including the Allen Plots. This model predicts habitat capacity,
or biomass of species per age class (0+ steelhead fry in this case) that can be supported
per 100 m” of suitable habitat. The calculation is as follows:

(total alkalinity)” 2% 36.3 = biomass(g) per 100 m’

BCCF technicians have used this model in creating Allen Plots and ‘Percent of Predicted
FPU” charts since 1998. This model provides a fairly accurate, science based capacity
estimate, but does not take into account that the yearling to smolt life stages are typically
more demanding on habitat area', Furthermore, in underseeded habitats, early season
biomass will be much lower than late season biomass, assuming there is very low
mortality over the growing season. A more credible way of identifying escapement needs
is to compare a standardized density (depth velocity adjusted FPU) to a target density
recognizing that smolt or parr production reaches an asymptote after a certain density is
achieved (Ptolemy pers. comm.). Preliminary target fry abundances set in 2002 are as
follows:

e Campbell — 50 FPU
Cowichan — 100 FPU
Englishman — 50 FPU
Little Qualicum — 60 FPU
Quinsam — 50 FPU
Salmon — 60 FPU

These target estimates may be adjusted as more information is gained for each system,
particularly quality and quantity of parr habitat, parr density estimates, and smolt
enumeration. Also, these values could be adjusted upwards as increased summer flows,
stream enrichment, and/or large woody debris complexing improve juvenile steelhead
rearing conditions.

The following relates the FPU target values to the exiting stock status measures used in
the Greater Georgia Basin Steelhead Recovery Plan (Lill 2002):

e Routine Management Zone (RMZ) — a least 100% of target FPU

e Conservation Concern Zone (CCZ) — 33% to 100% of target FPU

e Extreme Conservation Concern Zone (ECC) — less than 33% of target FPU

"The Campbell River may be an exception, where lack of suitable spawning habitat may be limiting to fry
production,



Summary of Results
Campbell River (ECC)

Fry density data for the Campbell indicates that the steelhead stock status has been well
below 33% of target for all years electrofished, and is therefore in the Extreme
Conservation Concern Zone (Figure 1). Spawning gravel addition in Elk Falls Canyon
and stocking Quinsam River Living Gene Bank fry into underseeded habitats in the
Campbell River may contribute to improve?( steelhead escapement in future years.

Figure 1.
Mean depthivelocity adjusted steelhead fry
abundance in the Campbell River, 1998-2003.
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Cowichan River (CCZ)

The Cowichan River is highly productive compared to most other East Coast Vancouver
Island (ECVI) streams and has a target density of 100 FPU. Electrofishing data collected
from 1999-2003 indicates that Cowichan River steelhead have been in the Conservation
Concern Zone (between 33 and 100 FPU) for the past five years (Figure 2). High
turbidity limits snorkel efficiency, thus steelhead fry assessments and angler reports
remain the primary indices of stock status. Adult stock status estimates reported by Lill
in 2002 indicate recent steelhead escapements are between 500 and 800 fish. Results
from the Steelhead Harvest Analysis Questionnaire for 1997-2002 estimate a mean
annual steelhead angling effort of 5,340 producing a mean catch of 2,745,



Figure 2.

Mean depth/velocity adjusted steelhead fry
abundance in the Cowichan River, 1999-2003.
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Figure 3 displays densities sampled at 8 sites from the Island Highway Bridge crossing
upstream to the Road Pool near the town of Lake Cowichan. Peak densities were
observed between Skutz Falls and the 70.2 Mile Trestle (sites 7 to 9, Appendix A). The
greatest density (204.7 FPU) was measured at Block 51, where Ptolemy and Sholten
measured densities in excess of 300 FPU in 1988. The 2003 mean fry density of 68.3 is
conservative considering sites 3 and 4 are not included. The mean fry density measured
at sites 3 and 4 during the past 3 years is 92.4 FPU,

Figure 3.
Depthivelocity adjusted steelhead fry abundance at 8 electrofishing
sites on the Cowichan River, 2003.
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Englishman River (CCZ/ECC)

Steelhead fry density data from 9 sites on the Englishman River indicate stock status has
been in the Extreme Conservation Concern Zone (i.e., less that 16.7 FPU) for 2 of the
past 6 years (Figure 4). The 2003 density of 15 FPU is below the ECC threshold, and is
the second lowest since BCCF crew commenced sampling in 1998.

Figure 4.
Mean depth/velocity adjusted steelhead fry
abundance in the Englishman River, 1998-2003.
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The relationship between peak adult steelhead per kilometre observed during snorkel
surveys and mean depth velocity adjusted FPU indicate a strong relationship between
number of spawners and subsequent fry density (Figure 5). The Englishman River
dataset produces a stronger relationship than other systems for the following reasons:
1. Electrofishing sites and snorkel surveys are done in the same reaches.
2. Snorkel surveys are done repeatedly with relatively good coverage to ensure
consistent peak counts.



Figure 5.

Peak Adult Steelhead Counts Versus Adjusted Fry per Unit
On the Englishman River 1990, 1998-2003
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Intensive snorkel surveys on Englishman River have produced adult steelhead
escapement estimates of 145 fish in 2002 and 96 in 2003? (Smith 2003). Mean fry
densities for those years were 21 and 15 FPU respectively, indicating a proportional
decline in both stock abundance measures.

Site specific fry densities displayed in Figure 6 indicate slightly higher densities in the
upper river, with the highest measured at site 9, located downstream of Englishman River
Falls (cover photo, Appendix A). Site 6 is located in the lower South Fork Englishman,
where fry densities are typically high due to very low summer flows.

Figure 6.
Depthivelocity adjusted steelhead fry abundance at 9 electrofishing
sites on the Englishman River, 2003.
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? Probable estimates based on snorkel survey efficiency of 60% and residence time of 60 days.



Harris Creek (RMZ)

Four sites were done in upper Harris Creek to assess the size and density of steelhead fry
in sites enriched with slow release fertilizer pellets. Figure 7 compares mean weights and
condition factors of fish sampled in treated and untreated sites. While mean weights
were two times greater in treated sites than untreated sites, condition factors were roughly
equal.

Figure 7.
Mean weights and condition factors of Rb fry
captured in Harris Creek, September 19 and 23, 2003
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Although these results indicate a positive growth response to enrichment, control sites (3
and 4) had much greater FPU than the treated sites (Table 2), which may have attributed
to density dependent growth differences.

Site # Mean Weight DIV Adj'd Predicted % of
{grams) FPU FPU Predicted
1 3.08 112.42 90.4 124%
2 3.1 76.53 89.6 85%
3 1.36 178.43 204.7 87%
4 1.22 210.99 228.6 92%
MEAN 219 134.15* 97%
Sites 3 and 4 are controls, 1 and 2 are within the fertilized reach.

Table 2. Harris Creek steelhead fry data summary, 2003.

Sites on Harris Creek were clumped within a 2.3 km reach immediately upstream and
downstream of the stream fertilization site. If fry densities were to remain somewhat
constant throughout the anadromous reach, steelhead stock status would be within the
Routine Management Zone, even if the target was set at 100 FPU to service exceptional
parr habitat (Ptolemy pers. comm.).



Little Qualicum (CCZ)

Steelhead fry data collected since 1998 indicate stock status has been within the
Conservation Concern Zone for all years except 1998, when densities were just below
33% of target (Figure 8).

Figure 8.

100

Geometric Mean Steelhead
fryfunit (unit = 100m?

Mean depthivelocity adjusted steelhead fry
abundance in the Little Qualicum River, 1998-2003.

e Target Note: Marked LGB fry removed from density

80 -

60 |

40 -

20

s ECC level (33% of target) caluculations.
61
2
40 & 37 40
: I I I l
1998 1999 2000 2001 2002 2003
Year

Similar to Englishman River, there is a strong correlation between peak adult counts and
fry densities sampled the following summer (Figure 9). The Little Qualicum has a
relatively short anadromous length that is effectively covered by snorkel survey and
juvenile sampling is done within the snorkel reaches.

Figure 9.
Peak Adult Steelhead Counts Versus Adjusted Fry per Unit
On the Little Qualicum River, 1998-2003
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Figure 10 indicates that steelhead fry densities are slightly higher in upper river sites.
Marked Living Gene Bank fry were captured in 7 of 8 sites, but these fish were removed
from the density calculations so that data was more indicative of wild stock abundance.
This assumes that Living Gene Bank fry were occupying empty spaces and not displacing
wild fry that would otherwise be present within the within the sites. Results including
marked fry are displayed in Figure 11; note the geometric mean fry density was 51.8
when marked fish were included, versus 40.0 for the ‘wild only’ analysis.

Figure 10.

Depthivelocity adjusted wild steelhead fry abundance at 8 electrofishing
sites on the Little Qualicum River, 2003.
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Figure 11.
Depthivelocity adjusted steelhead fry abundance at 8 electrofishing
sites on the Little Qualicum River, 2003,
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Quinsam River (CCZ/ECC)

Wild steelhead fry densities have very near, or just below 33% of target for three of the
past 5 years on the Quinsam River (Figure 12). There has been very little variance
between years with geometric mean densities ranging from a minimum of 15 FPU in
2002 to a maximum of 26 FPU in 2001.

Figure 12.
Mean depth/ivelocity adjusted wild steelhead fry
abundance in the Quinsam River, 1999-2003.
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Site specific densities sampled at 7 sites in the Quinsam River are displayed in Figures 13
and 14, The geometric mean density of ‘wild only’ fry was 20 FPU, compared to a total
density of 32 FPU when LGB fry are included. Peak densities for wild fry were
measured in sites two through four, located between Quinsam Hatchery and Elk River
Mainline (Appendix A). Site one, located at the Argonaut Bridge crossing 1.35 km
upstream from the mouth, typically has very high densities of steelhead fry. Very low
densities this year are likely due to better may a result of better adult escapement to upper
reaches and/or poor hydraulic suitability (44 % WUA for Rb fry).



Figure 13.

Depthlvelocity adjusted wild steelhead fry abundance at 7 electrofishing
sites on the Quinsam River, 2003.
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Figure 14.
Depth/velocity adjusted steelhead fry abundance at 7 electrofishing
sites on the Quinsam River, 2003.
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Salmon River (CCZ)

Steelhead fry densites measured on the Salmon River over the past 6 years indicates stock
status is within the Conservation Consern Zone (Figure 15).

Figure 15.
Mean depth/velocity adjusted steelhead fry
abundance in the Salmon River, 1998-2003.
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Site specific densities displayed in Figure 16 indicate a random distribution; with slightly
greater densities measured in sites three through four (see Appendix A for site location).
Site 10, located in Grilse Creek, and also produced a very high density of 72 FPU.

Figure 16.
Depthivelocity adjusted steelhead fry abundance at 10 electrofishing
sites on the Salmon River, 2003.
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Figures 17 compares mean weights and condition factors of fish sampled in treated and
untreated sites. Steelhead fry sampled downstream of the fertilizer drip tank had
significantly greater mean weight and condition factor.

Figure 17.
Mean weights and condition factors of Rb fry
captured in Grilse Creek, September 12, 2003
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Although these results indicate a positive growth response to enrichment, the control site
had much greater FPU than the treated site (71.9 vs. 18.6), which may have attributed to
density growth dependent differences.



Coneclusions

Englishman and Little Qualicum are the only streams where our juvenile electrofishing
and adult snorkel survey results have a strong correlation. Thus, juvenile assessments are
a reconfirmation of spawner abundance the previous winter. Continuation of juvenile
sampling on these systems may be useful in confirming a strong spawner to fry density
relationship, with potential to include smolt production estimates once more years of data
are collected. So far, no relationship can be drawn using two years of smolt data from the
Englishman River. One data point can be plotted comparing the estimate of age 2 smolts
in 2002 plus age 3 smolts in 2003 with 2000 adult and fry densities. If fry assessments
were to be discontinued and downstream smolt enumeration is continued, meaningful
comparisons could still be made with adult data and fry data from 2000 to 2003°,

On larger watersheds, like Quinsam and Salmon, where our adult snorkel assessments are
less intensive, fry density data provides very meaningful stock status data. For example;
last year on the Salmon, snorkel survey data indicated very poor run strength (Figure 18),
while the juvenile data suggests that last year was slightly below average (Figure 15).
Site specific data displayed in Figure 16 shows that peak fry densities were observed
upstream of the snorkel survey index section, suggesting reasonable escapement to the
upper river (WSC to Pallans only encompasses electrofishing sites 1 and 2, Appendix A).

Figure 18.

Steelhead observed from WSC station to Pallans, 1999-2003
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7 Preliminary reviews of the 2003 Englishman River downstream smolt enumeration data indicate that
statistically valid data cannot be produced due to very low numbers of recaptures at the lower trap (J. Craig

pers. comm,).




Appendix A
Site Summaries
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