SAV Status & Trends

WILLIAMCG:"MARY

ViviS

VIRGINIA INSTITUTE OF \{ \Rl\r SC[F\CF

Bob Orth
Bill Dennison

Jon Lefcheck

13 Dec 2017
STAC

.

i

Chesapeake Bay Program
Science. Resforation. Partnership.

University of Maryland
CENTER FOR ENVIRONMENTAL SCIENCE



Why SAV Status and Trends now?

* Long term, solid data sets available
* Access to new analytical tools and expertise

* Understanding the drivers of SAV trends can
nave important management relevance

* |Input to 2017 TMDL reassessment is timely
* Transition to new generation of scientists



Our premise is that SAV act as the
‘coastal canaries’ for water quality

* |Integrate environmental conditions
* Responsive to perturbations
 Widespread distribution

* Ecologically important




Goals of SAV SYN workshops

Productive

Workshop summary produced, bookmarks
event, document progress

Interactive
Activities & breakouts lead to input & exchange
Condensed

Workshops limited to necessary contact
hours -

Participatory
Multiple opportunities for input
Fun




We assembled a diverse and talented
scientific team
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We created an immersive environment
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SAV SYN produced 3 papers and
working on a segment analysis

1. Eelgrass declines (Global Change Biology,
published)

2. SAV as sentinel species (Bioscience, published)

3. Nutrient reductions (Proc. Natl. Acad. Sci., in
revision)

4. SAV segment analysis (in progress)



Total cover (ha)

> 29% decline since 1991

7500

4500

1EPU

1990 2000 2010

Lefcheck et al. 2017 Global Change Biology



Total cover (ha)

> 29% decline since 1991

7500

4500

1EPU

1990

2000

2010

Mean depth (m)

A

\

1990 2000 2010

Lefcheck et al. 2017 Global Change Biology




> Loss of beds deeper than 0.5 m




Interactive effects
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Freshwater
grasses
Seagrasses




* Unites variables in a single causal network
* |deal for testing cascading or indirect effects
* Traditional linear regression under the hood

A simple linear regression: Z ~ Y

a——.

A simple linear regression: Y ~ X

A single causal model (SEM)
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Fertilizer

Non-PS
Nitrogen

Freshwater R? =0.80
Mesohaline RZ2=0.72
Polyhaline R =0.67

Species
richness

Lefcheck et al. 2017 in revision
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Active management can reverse human impacts
and restore coastal systems!

Lefcheck et al. 2017 in revision
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4. SAV segment analysis challenges

* Water quality stations vs. SAV locations

* |Inside vs. outside SAV

 Temporal integration water quality vs. SAV
* Event impacts (e.g., storms, thermal)

* Inter-annual variability vs. long term trends

 Shoreline, seedbanks, land use influence on
local SAV



Segment analysis

* 97 segments
* Some segments combined for analysis
 Two examples have been developed

Susquehanna flats
York River polyhaline
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Susquehanna Flats
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SAV acres & density graphs

SAV Acres

Susquehanna Flats
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Time course conceptual diagram &
take home points
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Extensive footnotes
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SAV Segment York Polyhaline (YRKPH)
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Footnotes

York Poly (YRXPH) st s sChartan

Goal ks amainable If water clarity can be

Impeoving water Qualty and clanty results i increases of esigrass. This indcates that some of the thermat

stress on eelgass fom heat events coukd be mitigated by improved waler quakty and clarity. The goal s
but not With el Dut more Moely with WidQeongrass.

Esigrans recovery following Agnes

There was a precipiious dechne of eeigrass following ropical stom Agnes. Recovery was recorded through
earty 2000s, reactung a peak in 2003, Thes was related to long term, consistent iImproving water clarty. Thes
recovery was slowed by inexpicable dechnng warler clarity poor 1o heat events.

Ewigrass is susceptible to heat events.
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Recovery Between heat svents

The maonty of eelgrass recovery was by and The years

events were coolker. with seedings able 1o suntve and grow B«mdnmndmwm
ack of a seedbank, two Successve years of heat events could be g for

Widgeong: in less tible 10 heat than Eelgrass
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Management implications
Managers wil need fo focus on Improving water clanty by bofh reducing and !
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as exstng keases where SAV may begn colonzing once unvegetated areas.

References- Orth et al 2010, Moore et al 2014 Lefcheck et al 2017




SAV acres & density graphs
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Time course conceptual diagram &
take home points
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-Goal is attainable if water clarity can be improved -Widgeongrass is less susceptible to heat than eelgrass

-Eelgrass recovery following Agnes -Expanding shellfish aquaculture can influence overall abundance of SAV
-Eelgrass is susceptible to heat events -Management Implications

-Recovery between heat events




Extensive footnotes

Goal is attainable if water clarity can
be improved

Eelgrass recovery following Agnes
Recovery between heat events
Widgeongrass is less susceptible to
heat than eelgrass

Expanding shellfish aquaculture can
influence overall abundance of SAV
Management implications
References
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Quote from a senior top level manager to lower level manager

Hey Rich — just wanted to give you some feedback on the SAV gurus and their
proposed approach — | found those two page segment approaches very
approachable and really gave a lot of info. So from your legal non-science
civilian perspective, | say good job (much better than the charts with the R
squared figures)! Please pass on my regards to the team — seems like really
good building block science happening.
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