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Abstract

Kukutali Preserve is located on the northeast side of Skagit Bay within the reservation
boundaries of the Swinomish Indian Tribal Community. This assessment provides
information on juvenile Chinook sa$¢tandn and f
is intended to: a) help inform a management plan for the Preserve, and b) provide
juvenile Chinook salmon seasonal and abundance data necessary for determining the
feasibility of restoration alternatives being considered for Kiket Lagoon.

Regardingjuvenile Chinook salmon and Kiket lagoon, we found juvenile Chinook

salmon currently use Kiket Lagoon in a mangensistent with the timingabundance

and fish size patterns of other Skagit Bay g
area, if fasible, would benefit Skagit Chinook salmpapulations Protecting existing

lagoon habitat from loss and degradation could be improved by ensuring freshwater

flowing into the lagoon does not damage fish and other native biota. We also found

juvenile Chinmk salmon distributed on both sides of the tombolo connecting Fidalgo

Island to Kiket Island. We do not predict an increase in juvenile Chinook salmon use of

Kiket Lagoon solely from increased tidal connectivity across the tombolo.

Related to forage fishwe found surf smelt eggs on Kukutali Preserve beaches with

summer spawning dominant. Actions that adequately protect beach substrate and egg
incubation conditions should be part of t h
include maintaining healthy cda$ sediment and marine riparian zone processes on

Preserve beaches.



Introduction

Kukutali Preserve is locatechdhe northeast side of Skagit Bay within the reservation
boundaries of the Swinomighdian Tribal Community(Figure 1).The Preserve include

84 uplam acres on Kiket and Flagstafflands and about nine upland acres on Fidalgo
Island. The Preserve has more than two miles of nearly intact shoreline, with native
eelgrass beds and diverse populations of fish and sheliiskutali Preserve was
purchasedn June 2010rom private landowners and is how a state park jointly managed
by the Swinomish Tribal Community and the $iangton State Parks Departmédot
conservation and research, public education, and limited recreation#likestel agoon,

|l ocated within the Preserveds boRetaery i es, W
Plan (SRSC & WDFW 2005as one of twelve restoration sites for actions related to
pocket estuaries

This assessment provides information on juvenile Chinook salmofoeagk fish using

t he Pr es er Vhesdnformdtienaiscitendetb: a) help inform a management
plan for the Preseryend b) provide juvenile Chinook salmon seasonal and abundance
data necessary for determining the feasibility of restoratiomaliges being considered

for Kiket Lagoon. The assessment focused on three tasks:

1. Collection, analysis, and reporting of juvenile Chinook salmon timing and
abundance wiiih and adjacent to Kiket Lagoon

2. Collection, analysis, and reporting of juvenile Clakosalmon timingand
abundance on either sideorth and south) of the tombolo that connd€talgo
Island to Kiket Island

3. Collection, analysis, and reporting of intertidal spawning forage fish egg
presence, abundance, and condition on besaeithin Kukuali Preserve
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Figure 1. Location of Kukutali Preserve and Kiket Lagoon.



Juvenile Chinook salmon use of Kiket Lagoon

Background

All six Skagit Chinook salmomopulationsinclude delta rearing and fry migrant life
histay types in their populationdBeaner et al 2005) These life history types currently

rear in SkagiRiver delta and pocket estuary habitads.contemporary Chinook salmon
population levels, limitations in current delta habitat conditions are displacing juvenile
Chinook salmoriry from ddta habitat to Skagit Bay habitat and forcing a change in their
life history type fromdelta rearing to fry migrantBeamer et al2005) Fry migrants
emerge from egg pockeis their natal riverand migrate quickly dowmseam to Skagit

Bay. They enter Skait Bay from JanuarythroughMarch at anapproximatefork length

of 40 mm (observed range from oithls is 3046 mm fork length).Some fry migrant
Chinook salmon rear andkiarefuge in pocket estuaries of Skagit Bay and the Whidbey
Basin (Beameet al. 2@3 & 2006).These areas are thought to provide fry migrants with

a survival or growth advantage over other nearshore habRatsoration of pocket
estuary habitat can be a strategy to partially mitigate delta density dependence and
improve survival of narally occurring fry migrantsKiket Lagoon, located within
Kukutali Preserve, was included as a potential restoration project in the Skagit Chinook
Recovery PlaitSRSC and WDFW 2005)

Two ways Kiket Lagoon could be influenced by restoration Bre@esbration occurring

within the lagoon itself, such as increasing its size by removingafiltl 2) restoring
natural processes influencing the lagoon, such as coastal sediment dynamics or
freshwater hydrology and water quality. As part of considering thabiéity of these

types of restoration, we monitored juvenile Chinook salmon timing and abundance in the
lagoon and its adjacent nearshore to confirm whether juvenile Chinook salmon were
using the lagoon and whether fish use was consistent with levelseinpmcket estuaries
within the Whidbey Basin. Also, pmestoration monitoring data are essential to
determine the fish response after restoration.

Methods

The purpose of this beach seining effort was to compare wild (unmarked) juvenile
Chinook salmon wesbetween two strata: Kiket Lagoon and its adjacent nearshore habitat.

Sites and effortA field crew beackseined sites withirKiket lagoon and its adjacen

nearshore habitat (Figure Bites Kiket Lagoon s§ 4 make wup the Al agoo
Sites KiketTomboloN and Ki ket Beach N make up the fAa
Beach seining started in March of 20@®bruaryof 201Q andJaruary of 2013.endng

after June each year as we do not expect fry migrant Chinook salmon to rear in pocket
estuaries whin the Whidbey Basin after that month (Beamer et al. 2006). Beach seining

occurred every other week during the sampling period. A total of 254 beach seine sets

were made (Table 1).



Tablel. Numberof beach seine sets made by year, month, and.strata

Strata

Year Month Lagoon Adjacent Nearshore
8

2009

2010

0000000000 |00|00| 00

o]

12
12
12
12
12

2013

OO IWIN|IFRO|O|RAWINO|OIM~W
0000|0000 |00||00|00|00| 00|00 |0C0|00(00 |00

Beach seiningWe used small net beach seine methodology (Skagie®ySboperative
2003). The small net beach seine methodology employed -#n(39.4 m) by 6ft (1.8
m)by1/8i nch (0.3 ¢cm) mesh knotless nylon net.
by fixing one end of the net on the beach, while the other endeydsyed by setting the

net fAupstreamod against the water current,
a half circle. Both ends of the net were then retrieved, yielding a catch. The small net
beach seine was usually deployed from a floatifgthat was pulled while wading along

the shoreline.

Data collectedAll fish captured were identified to species, counted, and measured for
length. Environmental variables (temperature, salinity, DO, depth, substrateatesboci
with each beach seine setre also collected. All data were entered into an existing
Access database. However, in this report we are only focusing on juvenile Chinook
salmondensity and size

Fish densityWe calculated the density wfild (unmarked) juvenile Chinook salmdaor
each set (the number of fish divided by set area). Set area is determined in the field for
each beach seine set.

Statistical analysisNVe used @neralized.inear Models (GLM) to evaluate the effects of
temporal(year, month)and habitat(two strata lagoon, adjacent nearshoregriableson
juvenile Chinook salmodensity. Fish densities welgg (x+1) transformed to redutlee
effects of high skew and unequal variance across groups. Year, montstyatadiere
evaluated for main effects as fixed facttwstheir influence on juvenile Chinook salmon
density




O beach seine site

Figure 2. Location of beach seine sites used for juvenile Chinook salmon analyses related to
Kukutali Preserve and Kiket LagodBome sites were used in the lagoon study (page 7) and some
in the tanbolo study (page 19).



Results

Juvenile Chinook salmon timing and abundance

GeneralizedLinear Modeltesting for effects of fixed factors revealed -fognsformed
Chinook density wasot influenced by years or months but was influenced by strata
(Table2, Figures3 and4). Juvenile Chinoolsalmonwere presenin Kiket Lagoon or its
vicinity the first monthof beach seining in each of the three years we sampled.ilduven
Chinook salmon peaked Kiket Lagoon in April each year. The period of presence for
juvenile Chinook salmon in Kiket Lagoon was January through May and is consistent
with the Chinook fry migrant rearing period for other pocket estuaries within the
Whidbey Basin (Beameet al. 2006). Density of juvenile Chinook salmon was higher
inside KiketLagoonthan inadjacent nearshore habitat during these nsintkvery year
sampled.

Table 2. ANOVA results from Generalized Linear Model effects testing forttagsformed
juvenile Chinook salmon density.
Source Type lll SS df Mean Squares F-Ratio p-Value
Strata 11.535 1 11.535 11.996 0.001
(lagoon or adjacen
nearshore)
Year 0.007 1 0.007 0.008 0.931
Month 1.863 1 1.863 1.938 0.165
Error 240.392 250 0.962

1.20
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1.00 0O Adjacent Nearshore

0.80 -
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0.20 -

Log Transformed juvenile Chinook
density
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Figure 3. Log transformed wild juvenile Chinook salmon density by year and strata flagoo
adjacent nearshore) for Kiket Lagoon. Error bars are standard error.
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Figure 4. Wild juvenile Chinook salmon density by year, month, and stiagodn, adjacent
nearshore) for Kiket Lagoon. Error bars are standard error. Fish density is fish/@ee bect
wetted area beach seined
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Juvenile Chinook salmon size

Juvenile Chinook salmon increased in length over the period (January through May)
when fry migrants rear in pocket estuaries (Table 3 and Figure 5). Juvenile Chinook
salmon caught in the lagoauring that period were larger than juvenile Chinook salmon
caught in adjacent nearshore habitat at the same time. This suggests that the juvenile
Chinook salmon within Kiket Lagoon may be a more isolated (and a rearing rather than
migrating) populationor that lagoon habitat may be more productive than the more
exposed adjacent nearshore environment during January through May.

Table 3. ANOVA results from Generalized Linear Model effects testing forttagsformed
juvenile Chinook length for all yearsombinedduring the months when fry migrants rear in
pocket estuaries

Source Type lll SS | df Mean Squares | F-Ratio p-Value
Strata 0.021 1 0.021 5.438 0.021
(lagoon or adjacent nearsho
Month 0.105 1 0.105 26.680 0.000
(January through May)
Error 0.613 156 0.004
100
N * * —
&«
€ 8o B
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5 eof- .
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L 50| -
| o T _
%0 [ Adjacent nearshore
© | | | | | | [J Lagoon

0 1 2 3 4 5 6 7
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Figure5. Box plot of juvenile Chinook salmon lengths by month and strata. We combined length
data from all years in order to have enough samples for each month shown. Boxes show median,
25" and 7%' percentiles. Whiskers show th® and95" percentile. Stars are individual fish that

are still within the full distribution. Circles(if present) are individual fish outsidéne full
distribution.
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Comparison with other Skagit Bay pocket estuaries

Lagoon type pocket estuaries with natural eutonditions in Skagit Bay consistently
havemuchhigher densities of wild juvenile Chinook salmon insiderttegoonor marsh
habitatthanin adjacent nearshore habitat (Figée The mearvalue is6.8 times more
juvenile Chinook salmon per unit areaside pocket estuary habitat than its adjacent
nearshore for the rearing peridtebruarythrough May.Over the sixyear period of
studying four different pocket estuaries, did notfind a cumulativeseasonatlensityof

wild juvenile Chinook salmon sidethe pocketestuary to be lower than emny pocket

e st u adjagedtsnearshore habitair the rearing period of fry migrant Chinook
salmon Juvenile Chinook salmon results for the three years (2009, 2010, and 2013) of
sampling in Kiket Lagoon arsimilar to other Skagit Bay pocket estuaries with natural
outlet channelsThemean valuef 4.9times more juvenile Chinook salmon per unit area
inside Kiket Lagoonthanin its adjacent nearshore for tfiy migrantrearing periods
somewhat lower than the othBkagit pocket estuary sites. However, in all three years
cumulativeseasonal densitgf wild juvenile Chinook salmon side Kiket Lagoon was
always higher than iits adjacent nearshore habjtabd the Kiket Lagoon results are
consistent with the rangef variability observed at the other SkaBiy pocket estuary
sites.

Wild juvenile Chinook salmon

Number of fish per unit area
(lagoon / adjacent nearshore)

O P N W b 01 O N 0O O
1

Skagit Bay Pocket Estuaries Kiket Lagoon (all years)

Figure 6. Relative difference in wild juvenile Chinook salmon density in pocket estuary habitat
compared to adjacent nearshore habitat during the fry migrant Chinook rearing p#rjmmtkét
estuaries in this figure have natural outlet conditions (i.e., no culvert or tidegate). Graphed bar
height is the average valugryor bars are stanaherror. The Skagit Bay Pockestharies result

is from four pocket estuaries (Arrowhead Lagobone Tree Lagoon, Old Bridge Saltmarsh, and
Turners Bay) over 6 years (20032007, and 2009). Results for Kiket Lagoon are from 2009,
2010 and 2013.
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Conclusions & Recommendations

Juvenile Chinook salmon use of Kiket Lagoon

1 Juvenile Chinook salmon currently use Kiket Lagoon in a manner consistent
with the timing and abundance patterns of otheiSkagit Bay pocket estuaries.

Monitoring in 2009, 2010, and 2013 consistently confirm that juvenile Chinook
salmon were using the lagoon and that juvenile Chineaknon timing and
abundance levels are consistent with other pocket estuaries within Skagit Bay. The
three years of preestoration monitoring data are useful to determine a fish response
after restoratiopshould any restoration occur.

Restoration of the lagoon

1 Increasing the lagoond svetted area, if feasible, would benefit Skagit Chinook
salmon

Because of the limited extent of pocket estuary habitat throughout Skagit Bay and
Whidbey Basin (Beamest al.2006) and fry migrant Chinook salmon dependence on

it (Beameretal.2 00 3) , any i ncr enette@ arca woull bekedittfry | a g oo n
migrant Chinook salmarSuch restoratiors consistent with objectives of the Skagit

Chinook Recovery Pla(ERSC & WDFW 2005)The Skagit Chinook Recovery Plan

suggestshat a portion of Kiket Lagoon has been filleglducing its size.

Protection of the lagoon

1 Protecting existing lagoon habitat from loss and degradationcould beimproved
by ensuring freshwater flowing into the lagoondoes notdamage fish and other
native biota.

We war to draw attention to drainagssues in the area upslope and east of Kiket
Lagoon because they have the potenti al t
ecosystem dependij on how they are handled letgym. Issues with road drainage

in this area have been a concern recently and repeatedly. Skagit Coungdwork
drainage along SneeOosh Raad2012 and 2013resulting in Swinomish Public
Works having to take action to prevent theKukutali Preserve access ro&wm
washing out.Currently Sne®osh Roaddrainage is routedoward Kiket Lagoon
alongside the Kukutali Preserve entrangad The photos irFigures 7-10 show the
water is turld, and after the pictured latlanuary 2013 fresheeceded the small
pools/retention areas formed by the-8&zed rock dams the ditchwere completely
filled with fine sediment. The rapid filling of sediment in these impoundments
suggestghat fine sediment is being transported to kgoon The ditch does not
extend all the way to the lagoon (Figu@, but there is not sufficient distanasor a
defined retention aredetween the ditch and the lagomnallow for adequatavater
quality biofiltering or sedimentedtlement

14



Because the flow in the drainage ditch is collecteddadside ditchingthe wate

may contaircontaminantge.g., petroleum products, brake pad matgkiabwn to be

harmful to fish and other native biota.q., Olympia oysters)iving in the lagoon

Best ManagemenPractices(BMPs) forfreshwater flow should attenuatenoff rates

during freshets and increase flow during drought periods, improve water quality
through biofiltration,and allow for settlement ofine sediment beforenteringthe

lagoon. BMP<gould also be implemented utilize the freshwater flowas abeneficial

factorfor fry migrant Chinook salmon by attracting theonthe lagoorand providing

lower salinities in the lagoothan in Skagit Bay which improvesay oung f i shds
physiological transition to saltwater

- v . y o s

Figure7. Roadside drainage at the entrargate to Kultali Preserve abneeOosHRoad. Photo
by BruceBrown, 1/30/2013
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. 2 RN .l .
Figure 8. Looking upstream toward the entrance gate SneeOosh Roaffom where the
caretaked drivewayintersects the access ro&hotoby BruceBrown, 1/30/2013

- B
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Figure9. Ditch mllecting flow just uphill of the caretaker house and conveying the water to the
roadside ditchPhotoby BruceBrown, 1/30/2013
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