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Objectives

Fig. 4. Mean percentage of integrated PAR measured,
beneath various deck types (@ 89 cm depths below water
surface) proportional to open water control.
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Between August 2015 - June 2016, ten Odyssey light (PAR) sensors were deployed k
transmission properties (Fig. 1). Deck types included solid and wood decking, as well as two w
including slot and grid types, with 42 and 70% open space respectively (Fig. 2).
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Grid Slotted Wood Cement «Zgg Previous research has demonsirated that reduction in light can limit the
70% open space 42% open spachce No open space No open space = grow’rh and reproduc:’rlon of the native Seagrass Zostera marina (BUI’dICk
3 700 and Short 1999, Shafer 1999, Smith and Mechid 1999). Eelgrass plants
Width (m) £ 400 - need daily PAR values of 3 mol/m?/day during spring and summer to
. £ 5.00 - survive (Thom et al., 2008). When comparing this empirical ecological
32‘1’::'(‘1';“3)'“"9 % 400 | ' threshold value to the daily total PAR values measured below each
> 300 deck type and the open water location, only the open water sites
'(Dcers;h below water S, oo i received PAR values above this minimum, ranging from 6.61-8.81
g o0 i mols/m2/day) in the spring and summer (Fig. 6). The various deck types
' . i . received <40% of these total values. The grid decking with the greatest
o Spring S - amount of open space allowed < 55% of the threshold value of PAR
: , required for eelgrass survival. All the other deck types received > 25% of
f\?}?rsmgfs gvse(;f ;giprirfg%:gg‘ " The Odyssey ™ light sensors were calibrated over _gia? g;r:ezm; \(fvr(';i; ] \(;Zié . this threshold PAR value.
below the middle of each depck a 24 hour period to a manufacturer calibrated LI- Water1 — Water 2 An instantaneous PAR values of 2 umol/ m2/sec is a threshold value of
: : COR® light meter. The light sensors are coupled light below which behavior changes have been observed in juvenile
fype (two replicates) Fig. 5) fo an elecironic amplifier that gives a pulse salmon and herring (Suzuki et al., 2007, Ali and Hoar 1959, Blaxter, 1966)
T O output. The repetition rate of the oufput is Instances where sensors beneath each deck and the op,en water .
at the same depth on uncoverea proportional to the intensity of light reaching the recorded a value lower than the threshold were identified, tallied and
-ﬂOOTS b i bed\. sensor. The total accumulated pulses received o0 calculated as a percentage of daylight time (Fig. 7). All deck types had

over a ten minute periods are recorded. The
watts per square meter logged are converted to
quantum flux units (umol m2s'). PAR measured
at each sensor was summed over the entire day
to give total daily PAR (in units of mol m2 day').
Data was collected over several three week
periods during the spring, summer and fall.

significantly more time periods below the threshold value (13.7-59.5%)
than the open water location (5.4-8.6%) (Kruskal-Wallis, p<0.05). Of the
various deck types, the grid decking had were below this threshold
value the smallest proportion of time.
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| | . All deck types reduced the amount of light reaching just 89 cm below
the water surface. The amount of light that travels through the water
------ | . column to the depth of submerged vegetation or fish habitat is reduced
even further, as light is extinguished exponentially with distance traveled
through water according to the Beer-Lambert Law: I,/ |, =e*?
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. Where: |, = the intensity of light at depth z,
' Sorin summer el |, = the intensity of light at the ocean surface
=L : : k = the light attenuation or extinction coefficient
Cement1 Cement2  Grid 1 Grid 2 ' ' ' ' . ' . .
=Slotted 1 Slotted2  Wood 1 Wood 2 Using this equation, light intensity at a given depth can be calculated if
: SN U T S O Water | Water 2 the extinction coefficient and light intfensity at the water surface are
U U o 5 . . .
Light meosurgmen’rs Were SonmPeree ? collection days known. For example, applying an extinction coefficient of 0.60/m (the
SENVEEIIEITEUS CEEIE] 112(E; SINEl 1 P median value from the range of extinction coefficients measured
: " o N
water contfrol. Analyses were conducted for Spring (April-May) >0.8-64.2 throughout the summer at sites in Puget Sound), and a water surface
eqch season ang “”.‘e of day fo capture Summer (June-August) 50.7-65.5° light infensity of 4 mole/m2/day (above the eelgrass minimum threshold)
differences due to higher or lower sun angles Fall (Sept. - Oct.) 31.8-50.30 results in a light intensity of just 1.2 mole/m2/day at 2 meters below the

water surface. This is far below the required minimum threshold.



