Chapter 1.Nearshore Fish use of embayment, spit, and bluff shoreline habitats of

the central and western Strait of Juan de Fuca

Anne Shaffer and Tyler Ritchie, Washington Department of Fish and Wildlife, 332 E. 5™ Street
Port Angeles, Washington 98362

Introduction

This report provides a summary of beach seining results from March 2007-August 2008 for
shorelines of embayment, spit, and bluff sites, collectively called ‘shoreline sites’, of nearshore
central and western Strait of Juan de Fuca, and highlights of interannual long term monitoring
results observed to date at two embayed shoreline sites. While this report provides a detailed
discussion of results from this portion of the Strait nearshore, the reader is also referred to
individual watershed chapters for Pysht, Twins, Salt Creek, as well as the Chinook genetic

report, forage fish use, kelp snorkeling surveys, and nearshore water quality reports.

Methods and Materials.

Seining was conducted using the large Puget Sound Ambient Monitoring Protocols (PSAMP)
protocol nets (Figure 1) deployed by boat from shore. Embayment, spit, and bluff sites were
intended for sampling from March 2007-March 2008. Sites were to be sampled at a minimum of
weekly from March-September 2007, and then monthly from October 2007 to March 2008. Two
embayment sites, Freshwater Bay and Crescent Bay, continue to be sampled for long term
monitoring, and have been sampled monthly from March-September 2008. On average two
seines were conducted at each site and sampling day. For each seine all fish were identified to
the lowest taxa possible, counted, and 25 of each species were measured to nearest mm. When
observed, five Chinook were sampled for genetic analysis (see genetic report for methods). We
opportunistically collected up to 100 fish of each forage fish species for biomass evaluation.
These fish were preserved in 70 percent ethyl alcohol,returned to the lab, weighed, measured,

and assessed for sexual maturity.

Fish densities were calculated to fish per cubic meter x 1000. Species richness and diversity were

calculated for each site in the study.
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Results

A total of 181 seines were sampled from all shoreline sites from March 2007-March 2008. Sixty
three percent of these were conducted between March and September 2007. Chronically limited
agency boat resources and challenging sampling conditions of swell and fog severely limited our
ability to sample Dungeness Bluffs, Dungeness Spit, Ediz Hook, and Elwha Bluffs, which are
accessed only by boat. These sites were therefore sampled only from May thru October 2007.
Due to further constraints of run time only one seine was done at spit and bluff sites. Data are

summarized in Appendix A and B.

The majority of seines were at embayed (131 seines) sites followed by bluff (29 seines) and spit
(25 seines) sites Overall, shoreline sites had the highest percentage of total fish caught over the

year sampling period. The one exception was Ediz Hook, which had the second lowest percent
of fish collected of all sites sampled over the entire period (Table 1).

Forage fish, specifically smelt, anchovy, sand lance, and herring, were the most abundant fish
collected along all the shoreline sites (Table 1), and comprised well over 40% of total fish
collected during the year sampling period. Bluff and spits had the highest weekly averages of
total smelt (the majority of which were surf smelt see appendix for individual species). Smelt did
show strong seasonal variation in weekly densities for all live histories (adults, juveniles, and

post larval stages Figure 3a-f).

Continued monitoring of Freshwater and Crescent bay indicates that there is strong interannual
variation in smelt and lingcod density. Total smelt densities at each site decreased by over 80%
in 2008 compared to 2007, and percent composition by life history shifted from adult smelt in
2007 to juvenile smelt in 2008. (Figure 3g-h; Table 2&3.) Length of mature adult smelt did not
vary appreciably between site. Maturity and weight however did show site differences (Figure
3e). Adult herring were not as frequently encountered, and most adult herring were not sexually
mature or gravid (Figure 3f). Only one site in the Dungeness drift cell was observed to have

sexually mature herring throughout the 13 month study.
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For salmonid use of the nearshore, salmon were present at all embayment, spit, and bluff sites.
The Twins nearshore had the lowest density of salmon, with only two coho collected from the
Twins nearshore in December 2007. The Elwha drift cell, including Freshwater Bay, Elwha
Bluffs, and Ediz Hook, had the highest density of Chinook and coho salmon (Figure 4). Genetic
analysis of juvenile Chinook salmon collected during this survey revealed that a significant
proportion of juvenile Chinook were from ESA listed stocks of both Puget Sound and Columbia

river (Shaffer et al in prep, See Chapter 6 of the nearshore assessment report; Figure 4.).

Discussion

Comparing diversity of shoreline sites, embayments, spits, and bluffs, indicates both trends and
differences in ecological function. All sites had significant seasonal differences in diversity.
Within embayments, Crescent Beach, Twins, and Pysht all have higher diversity than
Freshwater Bay, which is degraded due to sediment starvation from Elwha river dams.
Comparing between geomorphic habitat types of shoreline, the embayed sites had consistently
higher diversity than spits and bluffs. Finally, the Elwha drift cell embayed, spit, and bluff sites
had consistently lower diversity than comparative shoreline sites within the comparative

Dungeness drift cell (Figure 5).

It is also important to note that, while the Elwha drift cell appears to be functioning at a lower
level ecologically it is supporting the highest density of salmon, and in particular, Chinook
salmon. In the genetic portion of this study we documented the majority of Chinook found along
the central and western Strait shoreline to be from a number of listed stocks, including from
Elwha Dungeness and Columbia river stocks (see Chapter 6 this report). Mapping of forage fish
spawn from the Elwha drift cell has revealed that only Freshwater Bay supports surf smelt

spawning.

Eelgrass mapping of the Elwha and comparative nearshore indicates remnant eelgrass beds in
the Ediz Hook area, and extremely high use of understory kelp beds by juvenile forage fish
(Norris et al 2007). This juxtaposition of current ecological fitness, current fish density and

presence of numerous stocks of ESA listed priority recovery salmon species and forage fish
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spawning, leads us to conclude that the Elwha drift cell, including embayed, spit, and bluff sites,
is a top priority for nearshore restoration.

Restoration of the Elwha drift cell will be complex and requires modeling analysis. The Elwha
drift cell is defined as extending from the western edge of Freshwater Bay to the tip of Ediz
Hook. Sediment processes are the dominant limiting factor for the Elwha nearshore, and have
played a significant role in nearshore habitat form (Warrick et al 2008). Historically the feeder
bluffs east of the river mouth provided over 70% of sediment to the Elwha littoral system
(Randall et al 2004; Shaffer et al 2008). The Elwha river provided the rest. The feeder bluffs east
of the river mouth of the Elwha have been bulkheaded for over 100 years. Feeder bluffs in the
lower river have been actively feeding since the dams were installed (Draut et al 2008). We
therefore hypothesize that nearshore sediment starvation, and concomitant functional impacts,
increase in Elwha nearshore with distance from the river mouth. This is supported by the
documentation of surf smelt spawning, which requires a fine sand gravel substrate, only along

the Elwha drift cell in immediate proximity to the Elwha river mouth.

Upcoming dam removals, which will partially restore Elwha nearshore sediment delivery, will
have two phases. The first is anticipated to deliver 10mcy of sediment to the nearshore within
five years of dam removal (see Randle et al 2004; Stolnack and Naimann 2005; and Shaffer et al
2008). The second will be the post dam removal annual rate of sediment delivery, estimated to be
approximately 200,00cy per year. Prior to shoreline armoring the sediment contribution from the
feeder bluffs was estimated to be 70% of sediment to the Elwha drift cell. After shoreline
armoring this contribution was estimated to have dropped to zero. Armoring will remain in place,
so sediment contribution from feeder bluffs within the Elwha drift cell will continue to be
disrupted. Every effort should therefore be made to optimize this high volume but short interval

of upcoming sediment delivery to the Elwha bluffs and Ediz Hook.

Additional specific modeling to define sediment fate in the Elwha nearshore and anticipated
habitat response, in particular for predicting the proportion and fate of grain size that will be
suitable for forage fish spawning and eelgrass recolonization, will be needed if the restoration
actions are to be the most effective and successful.
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The high diversity and richness of the embayed shorelines, and Crescent Bay in particular, make
it, Freshwater Bay, and the Twins shoreline top priorities for long term preservation. The
majority of these properties are privately owned. Acquisition and conservation easements of
Crescent Bay and Freshwater Bay are therefore the appropriate and top priority actions for
shoreline restoration. Crescent Bay also supported the highest numbers of sand lance of any
other nearshore areas within the study area, including Pysht, which is a documented sand lance
spawning beach. These consistently high numbers of sand lance lead us to recommend Crescent

Bay continue to be monitored for sand lance spawning.

The Twins shoreline is intriguing in that it has high diversity, but salmon use was not heavily
documented in this study. This despite heavy salmon use of the watershed documented by Roni
et al 2008. We theorize that salmon use of the Twins nearshore, both shoreline and lower river, is
much different than other nearshore areas of the central and western Strait. Additional
monitoring is recommended to understand salmonid use of the Twins nearshore. The high
diversity and species richness of the area, and high smelt use for both spawning and migration,
leads us to recommend the Twins as a priority for restoration and acquisition. The Twins is a
mixture of private and public ownership. Acquisition/conservation easement of private properties

IS a priority.

The Pysht shoreline also exhibited high species diversity and richness, as well as salmon use,
including both Puget Sound and Columbia river ESA listed stocks. This area is the site of a large
conservation easement. Every effort should be made to keep the Pysht shoreline intact. All

development of this shoreline should be avoided.

Finally, preliminary results from ongoing long term sampling of two of the embayed sites
indicates a large seasonal and interannual variation in fish use of the nearshore central Strait,
with large differences in both total numbers of fish, and fish distribution in the nearshore. For
example, between 30-60% fewer smelt were observed in Crescent and Freshwater Bay shoreline
sites in 2008 relative to 2007 sampling, and the life history composition of smelt changed

dramatically with year. This strong interannual variation may reflect a cyclic nature for smelt use
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of the Strait, and partially explain large interannual differences in spawn that is characteristic of
Strait smelt spawning beaches. Sand lance also had strong interannual differences in density. For
both years, Crescent Bay had far more sand lance than Freshwater Bay. Also, in Crescent Bay
2008 we observed a strong and sustained recruitment of greenlings, primarily lingcod. This was
not observed in 2007, but noted by WDFW biologists that worked in this area in the early 1980°s
(Doty, WDFW, pers comm.). This strong interannual variation makes it necessary to continue
long term sampling of the nearshore central Strait so that we can clearly define current fish use

of the nearshore, as well as changes in fish use that may occur due to restoration actions.

References

Norris, J, I. Ward, A. Shaffer and C. Lear 2007. Eelgrass mapping of the Elwha Nearshore. in
Proceedings, Puget Sound Georgia Basin Conference , Puget Sound Water Quality Authority, Olympia
Washington

Randle, T. J., J. Bountry, B. Jackson, and G. Smille. 2004. Elwha River restoration project draft
sediment management and monitoring plan, based on recommendations of the Elwha River
Physical Processes Monitoring Workshop, 13-17 August, 2001, Port Angeles, WA.

U.S. Department of the Interior, Bureau of Reclamation, Denver, CO and National Park Service,
Fort Collins, CO.

Roni, P. R. Holland, T. Bennett, G. Pess and R. Moses. 2008. Straits intensively monitored
watershed contract report: results of FYQ07 PIT tagging on east and west Twin rivers. Northwest
Fisheries Science Center, NMFS, Seattle, Washington 98112.

Shaffer J.A., P. Crain, and Todd Kassler in prep. Juvenile Chinook use of the nearshore central

and western Strait of Juan de Fuca. Washington department of fish and wildlife, Habitat

program, science division.

11/26/08 Chapter 1 Page 6 of 24



Shaffer and Ritchie Nearshore Assessment: Chapter 1. Shorelines

Shaffer, J.A, P. Crain, B. Winter, M. McHenry, C. Lear and T. Randle. 2008. Nearshore Restoration of
the Elwha River Through Removal of the Elwha and Glines Canyon Dams: An Overview. Northwest

Science. 82 (Special Issue).

Stolnack, S. and R. Naiman. 2005. Summary of Research and Education Activities in the Elwha

River Watershed and Adjacent Coastal Zone. University of Washington, Seattle.

U. S. Army Corps of Engineers. 1971. Report on survey of Ediz Hook for beach erosion and

related purposes. Part 11. Seattle District Army Corps of Engineers, Seattle, WA.

Warrick, J. A., G. R. Cochrane, Y. Sagy, and G. Gelfenbaum. 2008. Nearshore substrate and
morphology offshore of the Elwha River. Northwest Science 82 (Special Issue):153-163.

Acknowlegements.The nearshore assessment project is sponsored by the North Olympic
Peninsula Lead Entity and funded by the Salmon Recovery Funding Board (SRFB/RCO). Cheryl
Baumann is the NOPLE coordinator, Tara Galuska is the RCE project manager. The Clallam
Marine Resources Committee (MRC) provided important funding for college interns including
Jesse Charles, Chris DeSisto, Bryan Hara, Erica Hirsh, John Kascirk, Mario Laungayan, Romy
Laungayan, Ross McDorman, Tiffany Nabors, Sean Oden, Rebecca Paradis, Jacob Ray, Tyler
Ritchie, Melanie Roed, Justin Rondeau, Trista Simmons, Ben Warren, Karen Wilkie, Eric Wood,
and Steve Wyall from WWU, REU, and Peninsula College supervisors were Mr. Jack Ganzhorn
and Dr. Dwight Barry of Peninsula College. Capt. Winn Miller and Phil Henry provided boat
support and good will. Jenna Schilke, formerly with WDFW, supervised much of the field work.
Dr. Jon Warrick, USGS, provided methods and the camera for photo analysis. The Clallam MRC
continues to support student internships financially. Cathy Lear, Clallam County, is senior staff
to the MRC. Dan Penttila, WDFW, provided report review.

REU is supported by the National Science Foundation's Research Experience for
Undergraduates program under Grant DBI-0452328.

Chuck and Neva Novak and Ben and Irene Palzer continue to provide landowner access
to the private beach at Crescent Bay. Malcolm Dudley has provided invaluable private land
owner support and access. Pam Lowry has provided access to forage fish spawn sampling

11/26/08 Chapter 1 Page 7 of 24


http://pc.ctc.edu/coe/pdfs/ERC/12Warrick2008.pdf
http://pc.ctc.edu/coe/pdfs/ERC/12Warrick2008.pdf

Shaffer and Ritchie Nearshore Assessment: Chapter 1. Shorelines

locations in Freshwater Bay. Pam Sangunetti and Kevin Ryan (USFWS) provided invaluable
partnership and field support. Charlie and Kendra Parks, Port Angeles High School, and Andy

Stevenson, provided field support and good will. Thank you all.

11/26/08 Chapter 1 Page 8 of 24



Shaffer and Ritchie Nearshore Assessment: Chapter 1. Shorelines
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Figure 1. Strait nearshore assessment seine design provided by Christensen nets.
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Table 1. Results. Percent of total fish and dominant species at each site, march 2007-march 2008.

Site Total |Total Fish (% of all |Chinook |[Coho [Chum [Smelt (adult =|Smelt (juv [Smelt (pl = [Herring [Northern |Sand 3- Shiner (Stag |Cottids |Cutthr|Prickley Sculpin
seines fish >120) =50-120) |<50) (juv = JAnchovy |[lance (juv| Spine [perch |horn oat
50-120) = 50-120) | stickle scul
back pin
Crescent Bay 41 11563 6 2 2 2 42 14 0 4 0 21 1 1 3 |0 0 0
Dungeness Bluffs 16 24960 13 0 0 0 1 6 90 2 0 0 0 0 0 |0 0 0
Dungeness Spit 12 5049 3 0 0 6 4 54 14 11 0 8 0 0 0 |0 0 0
Ediz Hook 9 3101 2 6 0 3 5 20 1 51 0 12 0 0 0 |0 0 0
Elwha Bluffs 13 5518 3 10 1 9 1 43 15 20 0 1 0 0 0 |0 0 0
Elwha W Estuary 52 16258 9 12 2 1 0 0 0 0 0 0 70 [0 4 |5 0 1
Freshwater Bay 28 12259 6 4 0 1 14 6 9 56 1 7 0 1 0 |0 0 0
Pysht Shoreline 30 31720 17 0 0 0 11 79 0 2 0 0 0 0 3 [0 0 0
Pysht Main Channel 44 9553 5 0 1 1 0 7 0 0 0 0 1 0 7 |79 0 0
Pysht Side Channels |36 15586 8 0 0 0 0 0 0 0 0 0 49 26 19 3 0 0
Salt Creek Main 66 18731 10 0 2 3 0 0 0 0 0 0 5 68 14 |6 0 0
Channel
Salt Creek Side 52 13947 7 0 1 2 0 0 0 0 0 0 12 54 22 |7 0 0
Channel
W.Twins River 26 1477 1 0 0 1 0 0 0 0 0 0 0 0 5 |48 6 33
W. Twins Shoreline 32 19810 10 0 0 0 10 17 4 19 3 0 0 0 0 |20 0 0




Shaffer and Ritchie

Total

459*
[*63%
of
which
were
March

Septe
mber
07

189532

100

Nearshore Assessment: Chapter 1. Shorelines

11/26/08

Chapter 1 Page 11 of 24




percent of catch by site, fall winter 2007/2008
(relative CPUE=39%)
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percent of catch, by site, spring summer 2007
(relative CPUE=61%)
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Figure 2 Percent of total fish collected by site by site for 2007-2008
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Total smelt density by geomorphic habitat type
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Figure 3a. Average weekly total smelt density by geomorphic habitat type (fish per cubic meter)
x1000.
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Figure 3b. Average weekly post larval smelt density by geomorphic habitat type (fish per cubic
meter) x1000.
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Density of juvenile Smelt

10000 4

1000 -

100 4

(fishxm™)x1000

10 4

[

Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07

Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08
Month

\D Bluff @ Lower River (main channel) BEmbayments O Side Channel DSpit\

Figure 3c. Average weekly juvenile smelt density by geomorphic habitat type (fish per cubic

meter) x1000.
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Figure 3d. Average weekly adult smelt density by geomorphic habitat type (fish per cubic meter)
x1000.
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Figure 3e. Weight, length and maturity of weighed adult smelt collected from shoreline sites.
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Herring biomass
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Sand lance adult density
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Sand lance densities March-October 2008 Freshwater and
Crescent Bay
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Figure 3g. Sand lance densities along shoreline sites.
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Figure 3g. Long term monitoring results for average smelt densities Freshwater and Crescent
Bays.
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Crescent Bay Lingcod

2500 1
2000 -

1500 -

—#— Crescent Bay Lingcod

1000 -

500 -

Week

Figure 3h. Long term monitoring result, ling cod densities, Crescent Bay.
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Figure 4. Chinook stock composition from embayment sites west of the Elwha river (Shaffer et

al in prep, see accompanying Chapter 6 for additional details).
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Table 2. Percent of total smelt for each year by life history. Total smelt % change based on CPUE.

Juvenile Post larvallAdult
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Figure 4. Salmon density by site and species, March-September 2007.
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Figure 5. Ecological indices of Elwha and comparative sites by geomorphic habitat type.
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