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R / —_ Eelgrass
B e (Zostera marina)
J \?\M N - *Most widespread of ~60
~ ) &, SR N - seagrass species

*One of 5 species in the
' PNW

" +Flowering/rooted plant
that forms meadows
*Spreads by rhizomes
and seeds
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Mouth of Sequim Bay, WA
(Eelgrass growth rate in 21
of 24 summers since 1991)




Leaf Growth (mg shoof d'1)

ONI 1990-2013

MSL Anomaly (m)
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Water level and
ENSO effects
- 0N eelgrass

growth rate

(Thom et al. 2014. J. Coastal
Res. 68:1-11)

-Deviations in desiccation
and heat stress allowed
plants to grow faster or
slower

-Sea level variation forced
by anomalous events near
the equator was the
mechanism behind the

changes .
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Leaf Growth (mg dry/shoot/d)

JUNE-AUGUST
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The Blob' nvades Pacific, -
flummoxing climate experts |

Persistent mass of warm water is reshuffling ocean
currents, marine ecosystems, and inland weather

Kintisch, E. 2015. Science 348:17-18

Bond et al. 2014. Causes and effects of the
warm anomaly in the NE Pacific. Geophysical
Research Letters 42:3414-3420




Leaf Growth (mg dry/shoot/d)

Leaf growth and water kevel 2013-2015.
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NPP (mgC g™ h")

R(mgCg"h’)
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Light & Temperature

(Thom et al. 2014. J. Coastal Res; Thom
et al. 2008 E &C)

(82 cm difference in
depth between

deepest and
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Morro Bay, CA




(source, 2013 State of the
Bay Report. Morro Bay NEP)
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Outer Coast
| Willapa Bay,
o : 6 sites; average of

PR 120 samples/year
120 - " AGBM (Thom et al. 2003; 2014)
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Bakeé‘ an Columbla R. estuary T T
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Baker Bay, Columbia River Estuary 2015 —
Eelgrass (Deborah Shafer ERDC and Portland

[WASHINGTON

Legend

Percent Plant Coverage
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31- . BAKER BAY - CHINOOK
- 153 EEL GRASS SURVEY

51- Data Collection Date 6/29 - 7/02 2015

Data was collected using a BioSonics MX
61- Aquatic Habitat Echosounder.

71- 2011 Aerial Photography data source:
USDA, Service Center Agencies.
81- SCALE IN FEET
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Zostera japonica in
llwaco channel
replaced Zannichellia

palustris in 2015 (a.
Borde)

Tolerates long-term
exposre to salinity 5-

35PSU (Shafer et al. 2011
Aguatic Botany)
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Science Question

» Anomalous climatic events allow us to judge the
resilience of ecosystems to short term/pulsed
disturbances and well as hints towards ecosystem

response to longer term shifts in conditions (Thom et
al. 2012 Estuaries and Coasts 35:78-91)

» Question: Did the low river flows in 2014-15, which
allowed greater salinity intrusion (distance and
duration) into the estuary, facilitate expansion of
eelgrass distribution in the lower estuary?
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Modeled Photosynthetic Photon Flux Density in 2007 based on in situ
sensors, profiling, water samples, and satellite sensing (Judd et al. 2009)

April 13, 2007 p . May 14, 2007

PPFD>4mol m2d+!
for the entire
period of April-July
2007...so0 light
limitation may not
be a major factor in
Baker Bay

June 14, 2007 o July 15, 2007
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Modeled salinity in 2000. (Judd et al. 2009)

Optimal = 10-30psu
Bottom Salinity

Frequency falling in optimal
conditions (decimal percent)

[ Jo-005

0.06 - 0.12

May 12, 2000

July 25, 2000



Salinity v. Eelgrass Density and Net Primary

Productivity (NPP)
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Cumulative Shoot Biomass Production in Tanks

H
~
|_\
o
D

12107 ] ~ Summary:

. 5psu min. for some
- survival
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DAILY Discharge, cubic feet per second
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Salinity (psu)

Salinity variation in Baker Bay

SATURNO7 (1.0 m) preliminary
2013-03-01 - 2016-03-08 23:59:00 (PST)
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2016

Sonde Deployment Timeline (2011 - 2015)
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Historical Information on Eelgrass

» Thomas 1983 - There may have been extensive eelgrass
beds [at the river mouth] subtidally, since black brant,
which feed on this plant, were formerly common and are

NOW uncommon. (Thwaites, ed. 1959. Original journals of the
Lewis and Clark expedition, 1804-1806)

» NOAA Nautical Chart 640, 1851 — ‘Grass’ noted in outer
estuary.

» Sherwood et al. 1990 — Salinity intrusion length was
greater in 1868 than present. Salinity 1-5psu probably
occurred throughout Cathlamet Bay in autumn.

» Judd et al. 2009 — Eelgrass area could be expanded in
the lower estuary but salinity is not ideal.
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Summary

» Question: Did low river flows facilitate expansion?...Apparently
» Implications:

First location so far (we have seen) where salinity appears to be the
critical factor forcing large interannual eelgrass variation

Suggests that eelgrass (native and introduced) in the CRE is
responsive and resilient to anomalous climatic and oceanographic
variation...i.e., minimum viable populations present

Lower flows could expand eelgrass as long as temperature does not
iIncrease and light remains suitable

Long term monitoring of water properties was very helpful; having
concordant annual eelgrass monitoring would have helped a lot

Application of the numerical eelgrass model would help too

Eelgrass may be one of the most useful indicators of lower estuarine
conditions in response to climate change and flow manipulations

Natural ‘experiments’ are useful in teasing out potential interactive
effects of forcing factors as well as understanding aspects of resilience

(e.g. tipping points, return time) - f’/
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Safe Operating Space
(Scheffer et al. 2015. Science 347:1317-1319)
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