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Ecology of Eelgrass
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The Eelgrass Meadow
A World of Microhabitats
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This is a reproduction from the interpretive display of the Port Townsend Marine Science Center's Eelgrass Exhibit.
For more information, call, write or visit the Port Townsend Marine Science Center, Fort Worden State Park, Port Townsend, WA 98368 - (206) 385-5582.

'© 1991 Port Townsend Marine Science Center

1. zooplankton

2. larval crab

3. salmon

4. herring

5. epiphytic macroalgae
6

. epiphytic microalgae, hydozoaq,

and bryozoa

7. sea cucumber

8. dungeness crab

9. octopus
10. sand dollars
11. clams and cockles
12. pacific spiny lumpsucker
13. caprellid amphipod
14. stalked jellyfish
15. eelgrass isopod
16. juvenile salmon
17. bubble shell
18. opalescent nudibranch
19. perch
20. juvenile kelp crab
21. adlabaster nudibranch
22. scallop
23. gunnel
24. bay pipefish
25. sea urchin
26. juvenile sculpin
27. decorator crab
28. juvenile clams
29. juvenile flounder and sole
30. juvenile crab
31. geoduck
32. sediment microfauna
33. snail and snail eggs
34. juvenile cod, tfomcod and

wall-eyed pollock

35. herring eggs
36. jellyfish
37. larval fish
38. meliba - hooded nudibranch
39. tubesnout
40. shrimp
41. brooding anemone
42. prickleback
43. sculpin
44, bacteria on detritus
45. moonsnail
46. sunflower seastar
47. sea pen
48. red rock crab
49. hermit crab
50. worms
51, ghost shrimp
52. sand lance
53. black brant
54. Canada goose
55. bufflehead
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Puget Sound Submerged
° Vegetation Monitoring Program

5 2010-2013 Report

%) February 27, 2015
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Figure 1. Soundwide native seagrass area estimates for 2009-2013, based on methods presented by Skalski
(2003). The baseline value represents the mean seagrass abundance from 2000-2008. The red dot represents
the 2020 target of a 20% increase. Error bars represent standard error.
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Forty years of seagrass population stability and
resilience in an urbanizing estuary
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Summary Yniteq

1. Coasts and estuaries contain among the most productive and ecologically important habitats in 2\ 0
the world and face intense pressure from current and projected human activities, including coastal 5

development. Seagrasses are a key habitat feature in many estuaries perceived to be in widespread o Chur A
decline owing to human actions. BAl3 )i ‘ ‘ 0
2. We use spatio-temporal models and a 41-year time series from 100s of km of shoreline which ™ o e ﬁ

includes over 160 000 observations from Puget Sound, Washington, USA, to examine multiscale \

trends and drivers of eelgrass (Zostera spp.) change in an urbanizing estuary. -124° -122° /

3. At whole estuary scale (100s of km), we find a stable and resilient eelgrass population despite a m A
more than doubling of human population density and multiple major climactic stressors (e.g. ENSO
events) over the period. However, the aggregate trend is not reflected at the site scale (10s of km),
where some sites persistently increase while others decline.

4. Site trends were spatially asynchronous; adjacent sites sometimes exhibited opposite trends over
the same period. Substantial change in eelgrass occurred at the subsite (0-1 km) scale, including
both complete local loss and dramatic increase of eelgrass.

5. Metrics of local human development including shoreline armouring, upland development (imper-
viousness) and human density provide no explanatory power for eelgrass population change at any
spatial scale.

6. Our results suggest that the appropriate scale for understanding eelgrass change is smaller than
typically assumed (approximately 1- to 3-km scale) and contrasts strongly with previous work.

7. Synthesis. Despite ongoing conservation concern over seagrasses world-wide, eelgrass in Puget
Sound has been highly resilient to both anthropogenic and environmental change over four decades.
Our work provides general methods that can be applied to understand spatial and temporal scales of e e e
change and can be used to assess hypothesized drivers of change. o <

Key-words: coastal development, eelgrass, Puget Sound, resilience, shoreline armouring, spatio-
temporal models, urbanization, Zostera

Small & Nicholls 2003), and future population expansion will
increase disproportionately in the world’s coastal zones (Seto,
Nearly 40% of the world’s population lives within 100 km of Giineralp & Hutyra 2012; Sale et al. 2014; Neumann et al.
a coast (Sale et al. 2014), most of the world’s major cities 2015). Human development and activities in coastal regions

Introduction

are located in coastal zones (Timmerman & White 1997;  place enormous stress on natural systems and have negatively ~
affected the structure and function of many nearshore and
*Correspondence author. E-mail: ole.shelton@noaa.gov coastal ecosystems (Imhoff ef al. 2004; Lotze et al. 2006;

Published 2016. This article is a U.S. Government work and is in the public domain in the USA.




METHODS

B UNDERWATER VIDEOGRAPHY
B AERIAL PHOTOGRAPHY

B SONAR SURVEY
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IC METHODS FOR EELGRASS SURVEYS

UNDERWATER VIDEO
Beach Watchers follow the Washington State Department
of Natural Resources Submerged Vegetation Project’s video
mapping protocols using portable mapping and power
components on volunteer owned and operated skiffs. A
crew is made up of three volunteers: boat captain, towfish
operator, and electronics technician.

Eelgrass Survey Equipment Diagram

MPEG2

Movies
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AERIAL PHOTOGRAPHY
Vertical photographs of shorelines at extremely low tides were
collected from 2000’ using a remote controlled, wing-mounted
camera that transmitted images to an iPad in the cockpit of a
Cessna 177RG.




BOAT ENVY
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GEO-REGISTER AERIAL IMAGES
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PROCESS/TIMELINE

@ MARCH - MAY

PRESENT LAST YEAR’S DATA TO MRC; DISCUSS SITES FOR THIS YEAR
UPGRADE / REPAIR EQUIPMENT & SOFTWARE

GET TRANSECT POINT COORDINATES FROM DNR

CREATE NAVIGATION MAPS AND TRANSECT LINES

SCHEDULE CREW AND VOLUNTEERS

DO A SHAKE-DOWN RUN

@ JUNE - AUGUST

COLLECT UNDERWATER VIDEO (WEATHER, TIDES, CREW)

> & P &

STORE TRACKLOG AND VIDEO DATA
MAP TRACKLOG AND RECORD NOTES IN QUICK REPORT
COLLECT AERIAL PHOTOS AT LOW TIDE DAYS

> b b P P

CREATE FINAL MRC/NOAA REPORT ON LAST YEAR’S RESULTS
@ SEPTEMBER - NOVEMBER
MAKE SPREADSHEETS FROM TRACKLOG; BURN VIDEO DVDs
ANALYZE VIDEO FOR EELGRASS PRESENCE/ABSENCE
MAP RESULTS OF ANALYSIS AND EDIT SAMPLE POLYGONS
GEOREFERENCE AERIALS ONTO MAPS
SEND SPREADSHEETS TO DNR FOR BED AREA MEASURMENTS
@ DECEMBER - FEBRUARY
4+ CREATE INTERIM REPORT FOR MRC/NOAA OF THIS YEAR’S DATA
+ PRESENT RESULTS AT CONFERENCES/MEETINGS
4+ TRANSFER RESULTS TO MRC ARCHIVE; SOUNDIQ
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USE OF SONAR TO MEASURE EELGRASS BEDS
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USE OF SONAR TO MEASURE EELGRASS BEDS

ALBERT FOSTER
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SAMPLING SITES FOR
UNDERWATER VIDEOGRAPHY
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