Does turbidity or genetics account for morphological differences in eelgrass (Zostera marina) at two sites near Liberty Bay?
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Figure 3. Conceptual model of environmental and biological factors influencing eelgrass. Pa- RESULTS (contd)

rameters measured In this study are highlighted in yellow. o o | | |
Turbidity- Average water column turbidity was slightly higher over the PB eelgrass bed than the SH bed (Fig. 5). For example, average

-------------------------------------------------------------------------------- ! suspended sediment concentration (SSC) over the last 21 hours of the deployment was 15.6+5.8 (10) mg/l over the PB eelgrass bed

STUDY GOALS

The rooted marine plant Zostera marina (eelgrass) shows a high degree of phenotypic plasticity in re-

and 9.0+4.5 (1o0) mg/L over the SH bed (based on 4-minute averages) (Fig. 6). The OBS sensors were positioned so as to measure tur-

bidity at the top of the canopy when eelgrass leaves were submerged and upright. Since Z. marina leaves were shorter at PB than at
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sponse to environmental conditions. Our goal was to explore whether light limitation and/or genetics could ; SH, the PB OBS sensor was closer to the bed than the SH sensor (Table 1).
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' ' ' ' enotypes at SH (n=50 plants sampled per site). Individual plants at PB were also more genetically diverse than those at SH. Eelgrass at SH pri-
Figure 2. Z. marina measurements at Point Bolin (PB) and Sandy Hood (SH) during April 2006 and May 9 yP ( P P P ) P 9 y 9 P
2007. (Left) Shoot densities per 0.25 m?, (Center) Average leaf lengths, (Right) Average leaf widths mea- RESULTS marily reproduced clonally via rhizome branching while at PB eelgrass appeared to reproduce primarily by flowering and seedling establishment.

sured above the sheath. Error bars show + 1 SE among individual plants. _ _ _ _ _ _ -
Small plants at PB could have been an annual population. An annual life cycle is a growth strategy in disturbed environments (Phillips et al., 1983).

Bed sediment grain size- Bed sediment under the PB SLOB had a slightly larger mean grain size (¢pg = 2.48) and was less well
sorted than bed sediment under the SH SLOB (¢ = 2.60) (Fig. 4). The beach elevation at the PB SLOB was about 0.2 m higher
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2. Wakes from Liberty Bay boat traffic created higher turbidity levels at PB compared to SH. So%giggrgﬂm o] Lower light levels could have accounted for smaller leaf sizes at PB. 30560 variance of depth
3. The difference Iin Z. marina plant size at PB and SH was genetically controlled. £ 60% oosoum = oo B .
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leld measurements- We measured turbidity and pressure with in situ sensors (self-logging optical back- Advection of sediment-laden turbid plumes from creeks near PB. Eizm‘m g parsstan s
scatter sensors, or SLOBSs) for one month in spring to determine whether resuspension of bottom sediment by o . _ __
boat wakes created a sub-optimal light environment for eelgrass growth (Table 1). Plant metrics (shoot density, Pressure/OBS sensors were an effective way to monitor boat wake impinge- Ih:ﬂzlzre + oot ek on ey 12, aoomren
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leaf length, leaf width) were measured near the sensors to relate leaf size to turbidity levels. Leaf tissue were ment on the shore. as increased water depth (top) and vari-
. . . . . . iddle) did | d
collected for DNA genotyping to differentiate the two Z. marina populations and to measure the genetic diver- ance (mi toei)nc('eaggé?J;%?tiorresmn
sity. Sediment grain size distributions were measured as % weight of dry-sieved whole-¢ size fractions. Higher geneotypic richness in the PB eelgrass bed, indicative of generative
Genetics- Eelgrass leaves were collected at 2 m intervals along a 100-m alongshore transect. Genetic di- OB at PR T (flowering) rather than vegetative (clonal) reproduction, suggests a population
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versity, degrees of clonality, and allelic richness of eelgrass beds were determined by comparing the polymor- sensor window is 19 cm subject to greater physical disturbance than at SH.
phism of ten DNA microsatellite loci characteristic of Z. marina (Reusch et al., 1999). above the bed.
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