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SAV as hbioindicators

SAV make goeod hiolndicators:

-\Widespread distriulions

- Respensive te perturpbations (lnigh light
leguirements)

- Integrative off environmental conditions

- Important ecological rele

SAV= canary in Chesapeake Bay




Aguatic grass communities; - widely,
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Resteration ol aguatic grass

communRities oif Chesapeake Bay:

IHew! sheuld We' preceead?
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Models are a peweriul, but Seductive teo)
e management
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Annualiaguatic grass; meniternng
USING aeral phetegrapny
—_—— Y

&
Breton Bay
- Annuallmenitering project (1978, 1984-present)
- 173 flight lines (2,340 mi)

- 2,033 B/W aerial photographs

- Scale 1:24,000

- Funding: EPA, NOAA, VA DEQ and CRM, MD
DNR, ACE



SAV: Species Ohservations

~1000 ehsenaliens peryear
Over 17,000 ehsenations

Participants:
- Research programs
- Bay managers
- Charter boat captains
- "SAV Hunt"




Plhetiegraphs are converied te maps by,
VIVIS and grotnd tiuthead
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- Dlamonds show ground truth sites, where
Species are recorded

- Density Is also estimated from photographs




B 2003 sAV disribation
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Aguatic grass abundance IS Inversely
ielateadito meshwater flews

175,000 ha:
conservative
historical
distribution

1984 - 2003
16,000 - 36,000 ha

40,000+

Aquatic grass
area (ha) 20,000-

vofE*’J\a

d

Mean inflow to
Chesapeake Bay

1985 1995 2005
o wet (>75th %ile; 90,000 ft3 s-1)
@ normal (25th><75th %ile)
o dry (<25th %ile; 65,000 ft3 s-1)
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Sediment load also went up with flow, but was higher in 1996 than 2003 Source: USGS, CBP



Sediment loadl alse respends te; fiow

Mean Monthly Load and Flow by Year for the
Susguehanna River at Conowingo Dam
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Mean Monthly Load and Flow by Year for the
Potomac River at Chain Bridge
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.. BUE IS only: 20%) ofi the: tetal Inputs

Other Honpoint Sources (48%:)

-Ferilizer 3nd manure
-Septic tanks

-Maiural Sources

-Wastewater
Treatment
Flants

“Imdusiry

Source: USGS, CBP



Diffuse N seurces: are more: affected by,
iainfall; and de net appear te e declinimng

TN Fertilzer Sales

TN Sales (Mlbs/yr)

1985-1998

Tom Horton estimated that the
manure produced: by livestock in
Lancaster County, PA, alone could
meet the fertilizer needs for the
whole watershed, but it would be too
expensive to ship it.

Thus, we need to reduce diffuse N
sources to iImprove aguatic

yresses. Source; USGS, CBP
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determined by salinity regime
Chesapeake Bay Communities

INames color coded to maE -

-

intic Ocean

0 1020304050 Km ¢

Moore, Wilcox, Orth (2000) Estuaries 23:115-227



Eastern Neck Narrows

- 2 o : '." : [ | j

e
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EMERGING ISSUES IN SEED ECOLOGY

.....
A/

Impoertance of seedsiin
estanlisning new: Beds versus
maintaining existing heads
(loasic research)

Optimal time for use in
restoration efforts with seed
(spring, summer, fall)
(applied research)



100 m

Dark bands are paiches ofi
seedlings from seeds broadcast
onto bare sand substrate

Seeds on the sediment
surface do not move far from
where they settle

- e,

Orth, Moore and Luckenbach (1994) Ecology 75:152

7-1939



SEeeds retainedwnere they settie hecause: of topographic
complexities; of sediment surface due (e bieturHatien
Or physicalldiscontinuities (e.g., sand rnpples)

WodkME INELOW THE INTERTE0AL FLATS
My Witier Wars, Credvalivion ket 83 47
B by S, i

Wi aulivied 5 &7

Luckenbach and Orth (1999) Aquatic Botany 62:235-247




Diepatra influences reproductive sheot dispersal
Py entraiing then 1n tuhe caps

Eelgrass Reproductive Shoot

Harwell and Orth (2001) Aquatic Bot 70 1-7




| Dseads

|10 seeds
30 1 == 100 seeds

| 1000 seads
28 | 5000 seeds
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Percent of Initial Seeds {1 S.D.)
on
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Mumfort James South Bay Rappahannock

Orth, Fishman, Harwell and Marion (2003) Mar. Ecol. Prog. Ser. 250:71-79
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Parker Point, Rottnest Island,
Western Australia, 1996
IN THE BEGINNING!!

Seedlings abundant in bare sand
and Halophila, none in dense seagrass

L S | =R
2

.!.?‘,

'E L Posid




METHODS (Phase )

- Jletherned seeds
- 10 I sand and grass
- 24 hour test penod

- Scored as completely
or partially: eaten

- Tnals 3-8 days
depending on lecation
In Nov. & Dec. 2001
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|






Percent Mortality (+ SE)

60 -

50 -
1 %
40 -
*
30 -
20 - T AN —(
10 -
T 1
0 7, 7
Woodman Pt Parker Pt Stark Bay Denham Eagle Bluff

A Partially Eaten in Grass

N\ Missing from Grass
I~~~ Partially Eaten in Sand

7] Missing from Sand

Orth et al. 2002.

MEPS 244:81-88




re

'!'r"'i;' iy r=|+r=|'3Tr ki J _L 1

Tlriﬁlﬁllllmll unhmmuﬁT






For a seed

STAY OUT OF
THE GRASS
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CHESAPEAKE BAY POLICIES FOR
SEAGRASS RESTORA TION AND
CONSERVATION

- 1989 Vianagement Pelicy - achieve net
gain In seagrass distrinpution

- 1992 Bay Agreement - Use seaglass as
Initial measure of progress In restoring
iving resources and water guality.

- 19935 Bay Agreement - restore seagrass to
historic levels and an interim goal of
114000 acres



CHESAPEAKE BAY POLICIES FOR
SEAGRASS RESTORATION AND
CONSERVATION

- 1997 Blue' Cral Eisheries Vianagement
Plan - link fishenes management te; oth
Wwater and habitat (seagrass) guality

- 2000 Bay Agreement - develop specific
plans to protect and restore seagrass

- 2002 Bay Agreement - new: goal for
restoring seagrass set at 186,000 acres

- 2003 - Strategy for the protection and
restoration of SAV



Chlncoteague }1/ P
SAV San ctuarnys






CHINCOTEAGUE BAY
SAV SANCTUARY

VMRC Reg 4VAC 20-1010-10 (11997 - ne
markers); amended by Reg 4VVAC 20-70-
120 (Dec. 1, 2001 - with marked houndares)
fellowing meetings with: staff, scientists, anad
watermen preventing clam and cralb
dredging Ini SAV protected area
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MARYICAND REGUILATIONS

NR4-1006.1 - Noclam dredging|in areas
delineatediwith SAV firom a compoesite of 3

COnNsSecutive years of aerial phetegraphy.
(takes Inte acecount natural inter-annual

variability)



Aquaculture versus
| critical habitats

Hard clam culture\
'ﬂ"""' e A o ":-..

S o d % Eelgrass



Stiiategy tor Accelerate Protection
and Restoration o SAV.
N Chesapeake Bay:

By Dec. 20086,
plant at least 1000 acres
at multiple sites!!



Restieration of aquatic grass
communities oF Chesapeake Bay:
IHOW Sheuld We' proceead?

Robert Orth(1), Peter Bergstrom(2), Walter Boynton(3), Timi Carniuthers(3), William Dennison(3),
Katia Englehardi(3), Dave Geshorn(4), Lee Karnih(4), Evamaria Koch(3), Scoit Marion(1),
Ken Moore(1), Laura Murray(3), Mike:Naylor(4), Nancy Rybicki(5) andiDave Wilcox(L)
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A Vvalety of technigues are used for

iesteration ofi aguatic grass
Adult shoeot transplants Seed dispersal

All are labor intensive; tedious; have potential donor bed
Impacts; and only plant small areas



Long| term survival off eelgrass

planted nthe York River at VIS
1984

198695

1990-2004

1987
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IHowever, less than 10%: of transplant sites
(adult or seed) have lengl term sunvival

VIMS Transplant Sites
1979-2004

Transplants died
®' Sunvival 1-5 years

®' Survival'5-10 years
Survival >10 years

0510 20 20 40
e lomelers




IHeW IS nature doingl relative te; ou
efiors?




Nature s doingl pretty wellin
seme areas (natural recoeveny)

Middle

Potomac

River MD
Coastal

Bays

000 3030 4050 Kikewen



Natural' recoveny: off fieshwater community in
the middie Poetenmac; 1962-20035

- [nitial recruitment offexotic Hydrlla

- Native species; siowly: increaseadlrom
propagules upriver - Hydrilla remains
- During this period; nitregen in the

middle Petomac declined (next slide)

-3
&)
o
o

2010 goal

Aguatic grass area (ha)

Source: VIMS


http://www.vims.edu/bio/sav/sav02/quads/wi055.html

Middle Poeiomac hadimproving Water
gualiy (nitrogen) duing this natural
[ECOVENY

16 . Blue Plains Annual  |[RESCS. Total Nitrogen Concentrations:
1 TNdischarge— | [N LoWer Potomac
Pz | . S48 I,
:10 4 | Goed A Degrading
i iiml indian He:ﬁ §§:L N e
- ‘i‘ § MD Rt 225 .
2 | W. v TN improved at
0 S B ol 1y {07 H
FH P Q@i@ P ) 5;'5“ "o — g\glgrg-;(t)%gon’
Chesapess Bay Gos d Bridge-Rt. 301
Maryland Point /
49% reduction in TN Ov
discharge from Blue [
Plains WWTP; o A7
1985-2003 ff“ff"f“;

i . Tidewabe
i i Ecosystem
T Assassment

WOR 8252003

Sources: MD DNR, MWCOG



Naturalfrecovenry o Zostera cCommuRpity/in
MIDrCoastal Bays; 1986-20035

£ X
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- Aguatic grassidied ini1930s;
wasting disease

- 600 acres per year returned without
planting (1986-20083)
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MIDr Coastal Bays had geedwater guality:
Where this natlrali recoven/ eceurred

- Areas of regrewin in Chincoteague
hadlgood water guality 2001-2003

- Among MD: Coastal Bays, grass

cover highly related te water quality.
(see below)

Water Quality Index

EXCELLENT 0 0Q8-1.0
GOODe 06-0.8
POORA04-06

DEGRADED=m0.2-04

f 000-0.2

Source: State of Maryland Coastal Bays 2004

- ZF 'Y
2 ,L

Bay Sinepuxent Chincoteague Assawoman Isle of Wight ~ Newport St Martin

Water quality o . . A . .

Aquatic grass area (% of Bay) 36 32 8 5 il <1




Conclusions

- Aguatic grass communities widespread in
Chesapeake Bay; vanakle and greatly:
ieduced flremi historical distribution

- Seed and shoot transplanting can werk, But
<10% long| term SuUccess

- Natural recovery has occurred where there IS
good water guality

- Where good water quality occurs, targeted
local restoration efforts are valuable




1 acre eelgrass plots
located behind Wreck

Island (PLANTED WITH
SEEDS IN 2001 AND 2002)

Scale - 1:24.,000









and not observed In

Dots' are small eelgrass
2003 photo

patches from seeds
produced by plants in the

IBI




n_ru”
> £
(@)

O O
2 5
0p) =
ﬁud
S g
o '—
- @
I O

test plots




Seagrass Planted in the Seaside Coastal Bays
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Restoration of aguatic grass
communites off Chesapeake Bay:
IHoOW Should We' proceeadi?
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Recommendations

- Need better understanding of the four
aguatic grass communities, their vamnability
and recovery

- Due to imited long termi survival, restoration -
projects must include long term moeniterng,
and Improved site and technigue targeting

- Continue annual aguatic grass mapping to
guantify natural recovery events

- Returning aquatic grasses to Chesapeake
Bay will require improved water quality.




SAV Coverage, ha
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175,000 ha:
conservative
historical
distribution

(I

1984 - 2003
16,000 - 36,000 ha
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EELGRASS




SAYV Habitat Requirements

. § INN) Chl DIN DIP
Salinity Kd PLW PLL
mg/l ng/l mg/l mg/l
Tidal Fresh
<2 <15 <15 -— <002 | >13% >9%
(<0.5 ppt)
Oligohali
BOMHRE 9 <15 <15 <002 |>13% >9%
(0.5-5 ppt)
Mesohaline
<1.5 2 <15 <0.15 <0.01 | >22% >15%
(5-18 ppt)
Polyhaline
<1.5 <15 2 <0.15 <0.02 | >22% >15%
(>18 ppt)




PROPELLER SCARRING



Poquoson Flats region
Boat Scars Present
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Poquoson Flats Boat Scars

14000

12000 -

10000 -

8000 -

6000

Scar length (m)

4000 A

2000 A

93 94 95 96 97 98 99 2000 2001 2002 2003




Browns Bay Boat Scars
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20! locations In scars created in 20
I Poguoson Elatsiand Brewns Bay,

Same location samplediin 2001,
2002, and 2003

Controeliguadrat

Scar guadrats

Scar core

Control core
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Susquehanna R. at Collowingo Dam

0.0
1975 1980 1985 1990 1995 2000 2005

calendar year
data source: USGS
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