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STORATION

Chesapeake Bay has historically supported extensive bay grass (underwater grasses) meadows (>75,000 ha).
However, water quality degradation from increased sediment and nutrient inputs has reduced the areal coverage
and depth penetration of bay grasses, with one third of historical distributions remaining (21,648 ha; 1985-2004
mean). Chesapeake Bay underwater grasses are comprised of a variety of freshwater, brackish, and marine
species. These various species form different communities, largely related to salinity, which have different
environmental factors limiting their effective restoration.
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COMMUNITY TYPES
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Key features Low salinity Medium salinity High salinity
Salinity* <10 ppt 5-15 ppt > 15 ppt
Shoots present* May—Nov Apr—Oct (max Aug) All year
Total species* 14 4 2

Area of habitat** 5,871 ha 11,050 ha 5,867 ha

% of bay grass** | 26% 48% 26%

*Moore, KA et al., 2000, Estuaries 23(1): 115—127
**data from 1985—2004
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Bay grass communities reflect salinity gradients
from north to south in Chesapeake Bay, as

well as within the tributaries. The medium
salinity community, dominated by widgeon
grass, is currently the most abundant bay grass
community.

Chesapeake Bay is the longest estuary
in the world with freshwater input from a
large watershed and seawater exchange in
the south of the Bay. The resulting salinity
gradient is reflected in the major bay grass
communities, which can be defined as low,
medium, and high salinity communities. There
are approximately 17 species of underwater
bay grass within Chesapeake Bay, and the
different species display a wide variety of
reproductive and survival strategies. The low
salinity species mostly spread via asexual
fragmentation, medium salinity by vegetative
growth as well as sexual seed production,
while the high salinity eelgrass relies almost
exclusively on sexual seed production.

After Moore et al., 2000



RESTORATION

An intensive effort has been undertaken to actively restore bay grass to Chesapeake Bay by transplanting adult shoots or planting
seeds. With a few exceptions, such as some sites in the York River, these efforts have achieved limited long-term establishment
of new bay grass meadows. In contrast, moderate improvement in water quality in tributaries such as the Potomac River have led
to large-scale natural recovery in bay grass growth and establishment. Restoration techniques are labor-intensive, tedious, have
potential donor bed impacts, and currently can only plant relatively small areas. The figures below show results of restoration efforts
by the Virginia Institute of Marine Science (VIMS), Maryland Department of Natural Resources (MD DNR), and Chesapeake Bay
Foundation (CBF) between 1979 and 2004. Regardless of whether adult shoots or seeds were used in active restoration, most
transplants survived for less than five years.
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Adult plants are harvested from natural donor beds and are either Mature eelgrass seeds are roughly 3.5 mm long and are harvested
transported with intact sediment directly to restoration sites, sorted by hand or mechanically, collecting the reproductive shoots from
into individual shoots and planted by hand, or grown indoors from mature beds. These shoots can be placed into mesh bags and left
seeds, cuttings, or winter buds before transplanting at a later date. for the seeds to drop, or the seeds are removed from the shoots

and then seeds dispersed from a boat.

Eelgrass transplants have survived for over a decade in the York River at VIMS

In some cases long-term
survival and meadow
expansion has occurred

after replanting, which shows
the importance of careful

site selection when actively
restoring bay grass meadows.

1995 Mature meadow

Large areas of bay grasses have recovered naturally

Improvements in water quality can lead to recovery of bay grass without the need for active restoration. In the middle Potomac River, bay
grass increased in area by some 1,500 ha between 1980 and 1997. During this period, the annual discharge of total nitrogen from one of
the major sewage treatment plants into this section of the river was reduced by nearly half. In 1990, coverage of Hydrilla, an exotic species,
expanded and became the dominant species, however native species have been colonizing among the Hydrilla in recent years.
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RESTORATION TARGETING

Toimprove potential success of restoration efforts, the Maryland Department of Natural Resources has developed a bay grass restoration
targeting model for identifying potential restoration locations within a region (tens of square kilometers) of Chesapeake Bay. Test plots
are required within these regions to determine specific sites (hundreds of square meters) with the best restoration potential.

Model: Choose a tributary/bay

The restoration targeting model currently uses interpolated water quality, historical bay grass distribution, depth, and areas free
from clam dredging. It identifies promising shallow areas for grass planting where water quality is adequate for grass growth but no
grasses are currently present, especially where grasses grew in the past. Areas with clam dredging are avoided. Extra data that

may improve the accuracy of the model include measurements of sediment slope and sediment type, as well as modeled data of
wave exposure.

Site-specific: Choose locations within tributary/bay

The model provides the general region of a tributary or bay that has good potential for successful restoration of bay grass. However,
site-specific targeting is essential to determine exact locations for restoration efforts and the recommended method is the use of test
plots within the tributary or bay recommended by the model.
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COMNCLUSIONS RECOMMENDATIONS

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

Improve water quality by reducing sediment and nutrient
inputs, thereby promoting natural restoration of bay
#| grasses in Chesapeake Bay.

Natural recovery of bay grasses has occurred where
water quality has improved.

Continue annual bay grass mapping to quantify natural
recovery events.

Seed and shoot transplanting is sometimes successful,
but less than 10% of the transplants survive more than
five years.

Due to limited long-term survival, restoration projects
must include long-term monitoring. In addition, improved
targeting of restoration techniques and sites is essential.

Underwater bay grass communities are widespread in
Chesapeake Bay. They are also ephemeral and coverage
is greatly reduced from historical distributions.

Increase our understanding of variability and recovery
of bay grass communities through targeted scientific
research.
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