























DATA ON THE DISTRIBUTION OF SUBMERSED AQUATIC VEGETATION IN
THE TIDAL POTOMAC RIVER AND TRANSITION ZONE OF THE POTOMAC

ESTUARY, MARYLAND, VIRGINIA, AND THE DISTRICT OF COLUMBIA,

1987

by Nancy B. Rybicki, R.T. Anderson and Virginia Carter

ABSTRACT

This report documents the distribution of submersed
aquatic vegetation collected in the tidal Potomac River and
transition zone of the Potomac Estuary during 1987. Maps
illustrate the distribution of submersed aquatic plants and
Hydrilla verticillata in the tidal Potomac River, based on
shoreline surveys. Spec1es of submersed aquatic plants found
on vegetated transects in the transition zone of the Potomac
Estuary are reported for each transect location. Regrowth of
harvested Hydrilla is presented for four mechanically harvested
sites. Data on the distance from shore and greatest depth of
water in which aquatic plants grew on four transects and on
Secchi depths throughout the study reach are reported. These
data can be used to quantify changes in water clarity and
plant distribution.

INTRODUCTION

Carter and Rybicki (1986) reported that submersed aquatic
plants, absent from the tidal river for decades, returned in
1983. A calendar of events for submersed aquatic vegetation
and Trapa natans L. (waterchestnut) in the tidal Potomac River
and transition zone of the Potomac Estuary is presented in
Table 1. By 1984 there were 240 hectares of aquatic
vegetation, and in 1985 and 1986, 1,460 hectares were reported
between Washington, D. C. and Indian Head, Maryland (fig. 1)
(Carter and Rybicki, 1986). Hydrllhavertuullata, an exotic
species from Southeast Asia was among 13 species found in the
tidal river. Hydrilla grows rapidly and outcompetes other
species. By 1986, more than 80 percent of the vegetated area
above Marshall Hall, Md. was dominated by Hydrilla (Rybicki and
others, 1987). In the tran51t10n zone of the Potomac estuary,
Hydrilla was only found in Mallows Bay, Maryland (fig.1).

The U. S. Army Corps of Englneers (COE) began a
mechanical harvesting program in the reach between Alexandria,
Virginia and Marshall Hall, Maryland_ in 1986. The COE
harvested 17 sites to allow recreational boaters access to
boat slips and ramps. Monitoring efforts are necessary to
determine the spread of Hydrilla and other aquatic plants and
to better determine sites and timing and frequency of
mechanical harvesting.



Table 1. --

Calendar of events for submersed aquatic vegetation
and Trapa natans L. in the tidal Potomac River and
transition zone of the Potomac Estuary

[Also see Stevenson and Confer, 1978]
Year Reference Event
1875 Seaman Vallisneria, Ceratophyllum, Nitella
(1875) flexilis (Willd.) Rostk. and
Schmidt, and Elodea in the vicinity
of Washington, D.C.
1904 U.S. Coast Submersed plants on shoals from just
and Geodetic below the Wilson Bridge to Hallowing
Survey Maps Point, Md. and in Gunston Cove, Va.
1916 Cumming Narrow open-channel and wide shallow
(1916) margins covered with submersed
aquatic plants from Washington,
D.C., to Dogue Creek, Va.
1923 Gwathmey Trapa natans L. was first recorded
(1945) in Oxon Creek and quickly spread
5 miles up the river and 35 miles
downstreamn.
1933 Secretary The flats of Oxon Creek, Md. and
of Treasury Hunting Creek, Va. were covered with
(1933) Vallisneria (‘eelgrass’),
Ceratophyllum and other plants.
1933 Rawls 10,000 acres of Trapa from
(1964, Washington, D.C. to just south of
P. 51) Quantico, Va.
1939 Martin and The loss of aquatic plants
Uhler (1939) in the tidal river was noted.
1939-45 Gwathmey U.S. Army Corp of Engineers brought
(1945) Trapa under control with underwater
cutting techniques.
1950 Stewart Potamogeton pectinatus, Najas and
(1962) Vallisneria reported in the tidal
river.
1952 Bartsch Submersed aquatic plants were
(1954) essentially nonexistent in the upper

Potomac River.
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low tide, using rakes to gather samples and to check whether
vegetation was rooted or floating. The proportion of each
species in vegetated areas was estimated and referenced on

U. S. Geological Survey 7 1/2 minute topographic maps with
bathymetry added. These data (not shown) were supplied to the
U.S. Environmental Protection Agency for use in their
Chesapeake Bay-wide status report on submersed aquatic
vegetation (Orth and others, 1988). The distribution _
information was transferred to a small-scale map for
publication in this report. Figure 2 shows the percent cover
by Hydrilla verticillata in vegetated areas, and figure 3 shows
percent cover of submersed aquatic vegetation.

A survey was also conducted in the transition zone of the
estuary in late July. This survey included sampling (raking)
for vegetation at previously established vegetation transects
(Carter and others, 1985a,b; Rybicki and others, 1988) and
spot-checking between transects and in small tributaries (fig.
4). Transects were perpendicular to the shoreline and
terminated just beyond vegetation or at 60 meters, when no
vegetation was present. All species were identified. A list
of submersed aquatic plants found in the tidal Potomac River
and Estuary is shown in Table 2. Taxonomic nomenclature is
according to Hotchkiss (1950,1967), Radford and others (1964),
and, Godfrey and Wooten (1979). Species of submersed aquatic
vegetation found on or near vegetated transects in the
transition zone of the Potomac River Estuary are listed by
transect location (Table 3).

Water transparency measurements were made using a Secchi
disk (readings were made outside plant beds if plants were
present) ; the measurements are listed by harvest site or
nearest transect (table 4). (For transect locations see
figures 4 and 5.) Codes for the transects in figures 4 and 5
provide information on location and the river or tributary
mile for each location. For example, in MN-01T-2, MN is
Mattawoman Creek, Ol1lT is 1 nmi (nautical mile) up the
tributary from the mouth, and 2 is the second transect for
that tributary mile. In PY-01R, PY is Piscataway Creek, R
refers to a transect on the main river, and 0lR is the first
transect on the edge of the main river.

Abundance

Plant height and biomass were measured at four harvest
sites during the harvest season (June-September) and once in
October. The four sites are Belle Haven Marina (BH), Swan
Creek, in the canal on Firth of Tae (SC), Fort Washington Swim
and Sail Club (FW), and Mansion House Yacht Club (MHYC) (fig.
1). All four sites are dominated by Hydrilla. Four stations
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Figure 4.--Location of vegetation sampling transects from
Mattawoman Creek to Port Tobacco River. Codes for
transects give location and tributary or river-mile
for each location. MN is Mattawoman Creek, MP is
Maryland Point, NP is Nanjemoy Creek-Port Tobacco
River, PO_is Port Tobacco River, AQ is Aquia Creek,
PC is Potomac Creek, AP is Aquia Creek-Potomac Creek
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Table 3,--Species of submersed aquatic plants found on vegetated transects in
the transition zone of the Potomac River Estuary, July 27-30, 1987
[Cer = Ceratophyllum demersum, Het = Heteranthera dubia, Hydr = Hydrilla
verticillata, Myrio = Myriophyllum spicatum, N. guad = Najas
guadalupensis, N. min = Najas minor, P. pect = Potamogeton pectinatus,
P. perf = Potamogeton perfoliatus, Val = Vallisneria americana, Zan =
Zannichellia palustris]

Nearest transect Species
AP-01R Hydr, Val, Cer, Myrio
AP-02R Val
AP-06R Cerat
MP-02R Hydr

Mallows Bay (wrecks) Hydr, N, min, Val, Myrio, Het, Cer, N, guad
MP-03R Val
MP-04R Val, Myrio
MP-05R Val, P. pect
MP-09R Val
NP-01R Val, P.-pect, Cer
NP-02R Val, P. pect, Cer
NP-03R Val, P. pect
NP-04R Val, P. perf
NP-05R Val, P. pect, Myrio
NP-06R Val, P. perf
NP-07R Val

Between NP-07R and NP-08R Val, P, pect, Zan
NP-08R Val, P, perf
NP-09R Val, P, perf
NP-10R Val, P, perf
NP-11R P, pect, Val, P, perf
NP-12R Val, P. perf
NP-13R P, perf
NP-14R P. perf
NP-15R P, perf, Val
NY-2T-3 Val

Between 2T-3 and 3T-1 Myrio, Val, Cer
NY-03T-2 Val, Myrio
NY-4T-1 Myrio, Val, Cer
NY-4T-2 Val
NY=-4T=-3 Val, Myrio
NY-3T-3 Myrio, Cer
NY-2T-1 Myrio
NY-2T-2 Val
NY-1T-3 Val
PO-1T-4 Val
PO-1T-5 Myrio, P, pect
PO-2T-2 Val
PO-3T-1 Val, Myrio
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Figure 5.--Location of vegetation sampling transects in the
tidal Potomac River above Mattawoman Creek.
Codes for transects give location and tributary
or river-mile for each location. RI is Roosevelt
Island, NA is National Airport, OR is Oronoco
Bay, AD is Alexandria Dock, DM is Dyke Marsh, GC
is Gunston Cove, BB is Bolling Air Force Base, PY
is Piscataway Creek, PM is Pomonkey Creek and NB
is Neabsco Bay
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at BH and SC, and five stations at FW and MHYC were sampled
using modified oyster tongs with blades welded across the
teeth to bite into the sediment to collect rooted plants. The
area sampled with the tongs was about 930 square centimeters.
Plant height was measured and samples were placed in plastic
mesh bags and hung to air dry. They were then oven-dried at
110 degrees Celsius. Dry weight was calculated in grams per
square meter for each sample. Plant height and biomass for
each sample, and the mean and standard error per site are
shown on tables 5 and 6. Harvest dates at BH, SC, FW, and
MHYC are listed on table 7. Figures 6-9 show mean biomass and
plant height versus sample date at each site, and include
harvest dates and height of mean low water at each site.

The distance from shore and the greatest depth of water (mean
low water) in which aquatic plants grew was measured on four
vegetation transects; DM-02R, DM-04R, GC-01R, and PY-02R
(previously sampled in Carter and others, 1985a,b, and Rybicki
and others, 1985, 1986, 1988) (fig 5). Hydrilla was the
dominant plant on all transects. Transects were sampled
perpendicular to the shoreline. Transects had sampling
stations at 10-meter intervals from shore. Depth and plant
density was measured at each station. Transects were
terminated if no plants were found at two consecutive
stations. Density was determined visually; dense is defined
as greater than or equal to 40 percent cover, and sparse is
defined as less than 40 percent cover. Where no vegetation
was visible, modified oyster tongs were used to determine
presence and density of plants. Greatest water depth and
distance from shore of submersed aquatic plants on the four
transects are shown on table 8.
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