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SECTION 1 

INTRODUCTION 

Communities of submerged aquatic vegetation (SAV) are an integral part 

of the Chesapeake Bay ecosystem. They provide an important habitat for many 

species which use SAV either as a food source or as protection from 

predators, e.g. a nursery. They reduce currents and baffle waves, allowing 

for deposition of suspended material. In addition, they bind sediments with 

their roots and rhizomes to prevent erosion of the underlying material. 

They are important in nutrient cycling both through the absorption and 

release of nitrogen and phosphorus (Thayer, et. al, 1975; Kemp, et. al., 

1984; Orth, et. al., 1984; Ward, et. al., 1984). 

Interest in Chesapeake Bay SAV communities by scientists, resource 

managers and the public has been very high because of the significant 

reductions of SAV in many areas compared to luxurious stands that once 

prevailed less than 20 years ago (Orth and Moore, 1981, 1983, 1984). The 

recently completed Chesapeake Bay Program, funded by the U.S. Environmental 

Protection Agency (EPA), focused research on SAV in the areas of 

distribution and abundance, role and value, and factors that may have caused 

the decline of SAV (U.S. EPA Synthesis Report, 1982). The research phase of 

the Chesapeake Bay Program was completed in 1983 and the implementation 

phase is currently in progress. 

An early but important consideration in the distribution aspects was 

how to determine the abundance of SAV effectively on a baywide basis. 

Aerial photography was chosen as the most cost effective and efficient 

method of acquiring quantitative information. In 1978 all the shallow water 

areas of the bay were flown with medium scale photography (scale 1 :24,000). 

This mapping study resulted in the publication of a series of topographic 
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quadrangles depicting the presence of SAV beds throughout the Chesapeake Bay 

region (Orth, et al., 1979; Anderson and Macomber, 1980). During subsequent 

years, selected areas of the bay were photographed and/or mapped for SAV but 

no complete baywide survey has been conducted since 1978. 

Between 1978 and 1984, field surveys in different sections of the bay 

or rivers were conducted by the U.S. Geological Survey (USGS), Maryland 

Department of Natural Resources (Md.DNR), Northern Virginia Community 

College (NVCC) and the Virginia Institute of Marine Science (VIMS), to 

monitor the presence and/or absence of SAV in these particular areas. In 

addition, researchers at the Harford Community College and the University of 

Maryland's Horn Point Laboratories (UMdHPL) had been monitoring SAV 

populations in their respective study areas. Studies in the Choptank River 

by the UMdHPL have shown a decline in SAV since 1980. However, some surveys 

found SAV to be increasing in distribution and abundance in certain 

sections, especially in the Potomac River and Susquehanna Flats. Surveys 

first by the uses and then by NVCC showed not only increases in natural 

species such as wild celery (Vallisneria american~) and sago pondweed 

(Potamogeton pectinatus) but also significant populations of two species 

never previously recorded in this area, water stargrass (Heteranthera dubia) 

and Hydrilla (Hydrilla verticillata). The latter species was of particular 

concern because of its potential rapid growth rate and its ability to spread 

and outcompete more desirable species of SAV. 

During 1984, SAV beds in the bay were photographed and mapped under 

grants by the USEPA and the National Oceanographic and Atmospheric 

Administration (NOAA) to VIMS and EPA's Environmental Photographic 

Interpretation Center (EPIC). In addition, ground surveys for SAV were 

conducted in the Potomac River by the USG.Sand NVCC and in the entire 

-2-



Maryland section of the bay by Md.DNR. This report draws upon not only 

information provided by the aerial photography but also data from the 

surveys conducted in the Potomac River (Allaire, et al., 1985; Carter, et 

al., 1985a; Rybicki, et al., 1985) and the multi-station survey conducted 

annually by the Md.DNR. Field observations made in the Susquehanna River 

and Flats (Stan Kollar, personal communication) and the Choptank River 

(Robert Twilley, personal communication) were used to corroborate and fill 

in areas missed by the aerial photography. Unlike the 1978 studies, this 

represents a unique effort to combine all the information into one baywide 

report of the 1984 status of SAV. 
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SECTION 2 

SAV SPECIES 

Ten species of submerged vegetation are abundant in the bay. Zostera 

marina (eelgrass) is dominant in the lower reaches. Myriophyllum spicatum 

(water milfoil), Potamogeton pectinatus (sago pondweed), E· perfoliatus 

(redhead grass), Zannichelia palustris (horned pondweed), Vallisneria 

americana (wild celery), Elodea canadensis (common elodea), Ceratophyllum 

demersum (coontail) and Najas guadalupensis (southern naiad) are less 

tolerant of high salinities and are found in the middle and upper reaches of 

the bay (Stevenson and Confer, 1978; Orth, et al., 1979; Orth and Moore, 

1981, 1983). Ruppia maritima (widgeongrass) is tolerant of a wide range of 

salinities and is found from the bay mouth to the Susquehanna Flats. 

Approximately ten other species are found less commonly and are present 

primarily in the middle and upper reaches of the bay and the rivers 

(Appendix A). One species presently found in the Potomac River, Hydrilla 

verticillata (Hydrilla), has the potential for becoming one of the dominant 

species found here (Allaire, et al., 1985; Rybicki, et al., 1985). 
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Aerial Photography 

SECTION 3 

t-ETHODS 

Aerial photography was the principal method used to assess the 

distribution of SAV in the Chesapeake Bay and its tributaries in the 1984 

study. Pre-determined flight lines for photography of areas that either had 

SAV or could potentially have SAV (that is all areas where water depths 

were less than 2 mat mean low water) were drawn on 1 :25,0000 scale USGS 

maps to ensure both complete coverage of SAV beds and inclusion of land 

features as control points for mapping accuracy (Fig. 1). Some areas were 

not included because of the known lack of SAV in those areas. 

The general guidelines used for mission planning and execution are 

given in Table 1. These guidelines address tidal stage, plant growth, sun 

elevation, water transparency and atmospheric transparency, turbidity, wind, 

sensor operation and plotting and allowed for acquisition of photographs 

under near optimal conditions. The guidelines are critical because 

significant distortion of any one item could significantly decrease the 

ability to detect the SAV or to interpret the photography properly as to the 

presence or absence of SAV. 

The camera used for aerial photography of SAV in Virginia was a 

Fairchild CA-8 cartographic camera with a 152 mm (6 1/2 inch) focal length 

Bausch and Lomb Metrogon lens. Film was Kodak 24 cm (9 1/2 inch) square 

positive Aerochrome MS type 2448. The camera was mounted in a camera port 

in the bottom fuselage of the VIMS single engine, fixed high wing De 

Havilland Beaver aircraft gelatine. A wratten 1A haze filter was used 

inside the cone of the camera to reduce the degrading effect of atmospheric 

haze on image quality. Flights were conducted at an altitude of 
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Figure 1. Flight lines used for acquisition of aerial photographs of SAV in 
1984 for Virginia and Maryland (lines connecting gray squares 
represent flight lines used in this survey). 
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TABLE 1. GUIDELINES FOLLOWED DURING ACQUISITION OF AERIAL PHOTOGRAPHS. 

1. Tidal Stage - Photography was acquired at low tide,+/- 0-1.5 ft., as 
predicted by the National Ocean Survey tables. 

2. Plant Growth - Imagery was acquired when growth stages ensured maximum 
delineation of SAV, and when phenologic stage overlap was greatest. 

3. Sun Angle - Photography was acquired when surface reflection from sun glint 
did not cover more than 30 percent of frame. Sun angle was generally 
between 20° and 40° to minimize water surface glitter. At least 60 percent 
line overlap and 20 percent side lap was used to minimize image degradation 
due to sun glint. 

4. Turbidity - Photography was acquired when clarity of water ensured complete 
delineation of gr ass beds. 

5. Wind - Photography was acquired during periods of no or low wind. Off-shore 
winds were preferred over on-shore winds when wind conditions could not be 
avoided. 

6. Atmospherics - Photography was acquired during periods of no or low haze 
and/or clouds below aircraft. There could be no more than scattered or thin 
broken clouds, or thin overcast above aircraft, to ensure maximum SAV to 
bottom contrast. 

7. Sensor Operation - Photography was acquired in the vertical mode with less 
than 5 degrees tilt. Scale/altitude/film/focal length combination permitted 
resolution and identification of one square meter area of SAV (surface). 

8. Plotting - Each flight line included sufficient identifiable land area to 
assure accurate plotting of grass beds. 
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approximately 12,000 ft yielding a scale of 1 :24,000 for the photograph, 

approximating that of a standard U.S. topographic quadrangle. 

The SAV photography for the Maryland waters was obtained by Aero Eco 

under contract to the Bionetics Corporation (onsite contractor for 

EPA/EPIC). The camera used by Aero Eco was a Zeiss Jena LMK 15/2323 with a 

153 mm (6.02 inch) focal length Zeiss Jena Lamegon PI/C lens. The film used 

was Kodak 24 cm (9 1/2 inch) square positive Aerochrome MS type 2448. The 

camera was mounted in the bottom fuselage of Aero Eco's Partenavia P68 

Observer, a twin engine high wing reconnaissance aircraft. An 

anti vignetting filter was also used. The photography was also acquired at 

an approximate altitude of 12,000 feet. 

Several problems were encountered during the acquisition of the 1984 

aerial photography. Weather patterns consisting of high percentage of cloud 

cover and haze appeared to be greater than in past years. This effectively 

reduced the time available to collect the SAV imagery. Poor weather 

conditions in certain restricted areas, e.g., Dahlgren, Patuxent NAS or 

around Smith Island, compounded the problem since access to the airspace 

over these areas was limited to certain hours of each day or certain days 

only. Both camera and film processing malfunctions, which resulted in the 

loss of all or portions of some of the flight lines, occurred in 1984, but, 

where, possible, were supplemented with similar aerial photography acquired 

in 1983. These problems are further addressed in the next section. 

Mapping Process 

Fig. 2 gives the location of the topographic quadrangles in the study 

area. This area includes all regions with a potential for SAV growth. The 

quadrangles are sequentially numbered to allow for more efficient access to 
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Figure 2. Location of topographic quadrangles in the Chesapeake Bay and 
tributaries for determining distribution of SAV. 
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TABLE 2. LIST OF USGS 7.5-MINUTE QUADRANGLES IN CHESAPEAKE BAY 
SAV STUDY AREA AND CORRES:PONDING CODE NUMBERS ( SEE FIG. 
2 FOR LOCATION OF QUADRANGLES. THOSE TOPOGRAPHIC 
QUADRANGLES WITH SAV BEDS CAN BE FOUND IN APPENDIX B). 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

Conowingo Dam, Md.-Pa. 
Aberdeen, Md. 
Havre de Grace, Md. 
North East, Md. 
Elkton, Md. 
White Marsh, Md. 
Edgewood, Md. 
Perryman, Md. 
Spesut ie, Md. 
Earleville, Md. 
Cecilton, Md. 
Baltimore East, Md. 
Middle River, Md. 
Gunpowder Neck, Md. 
Hanesville, Md. 
Betterton, Md. 
Galena, Md. 
Curtis Bay, Md. 
Sparrows Point, Md. 
Swan Point, Md. 
Rock Hall, Md. 
Chestertown, Md. 
Round Bay, Md. 
Gibson Island, Md. 
Love Point, Md. 
Langford Creek, Md. 
Centreville, Md. 
Washington West, Md.-DC-Va. 
Washington East, DC-Md. 
South River, Md. 
Annapolis , Md. 
Kent Island, Md. 
Queenstown, Md. 
Alexandria, Va.-Md. 
Deale, Md. 
Claiborne, Md. 
St. Michaels, Md. 
Easton, Md. 

39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
so. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 

Fort Belvoir, Va.-Md. 
Mt. Vernon, Va.-Md. 
Lower Marlboro, Md. 
North Beach, Md. 
Tilghman, Md. 
Oxford, Md. 
Trappe, Md. 
Preston, Md. 
Quantico, Va.-Md. 
Indian Head, Va.-Md. 
Benedict, Md. 
Prince Frederick, Md. 
Sharps Island, Md. 
Church Creek, Md. 
Cambridge, Md. 
East New Market, Md. 
Widewater, Va.-Md. 
Nanjemoy, Md. 
Mathias Point, Md.-Va. 
Popes Creek, Md. 
Mechanicsville, Md. 

. Broomes Island, Md. 
Cove Point, Md. 
Taylors Island, Md. 
Golden Hill, Md. 
Passapatanzy, Md.-Va. 
King George, Va.-Md. 
Dahlgren, Va.-Md. 
Colonial Beach North, Va.-Md. 
Rock Point, Md. 
Leonardtown, Md. 
Hollywood, Md. 
Solomons Island, Md. 
Barren Island, Md. 
Honga, Md. 
Wingate, Md. 
Nanticoke, Md. 
Colonial Beach South, Va.-Md. 
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77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 

TABLE 2. (continued) 

Stratford Hall, Va.-Md. 
St. Clements Island, Va.-Md. 
Piney Point, Va. Md. 
St. Marys City, Md. 
Point No Point, Md. 
Richland Point, Md. 
Bloodsworth Island, Md. 
Deal Island, Md. 
Monie, Md. 
Champlain, Va. 
Machodoc, Va. 
Kinsale, Va.-Md. 
St. George Island, Va.-Md. 
Point Lookout, Md. 
Kedges Straits, Md. 
Terrapin Sand Point, Md. 
Marion, Md. 
Mount Landing, Va. 
Tappahannock, Va. 
Lottsburg, Va. 
Heathsville, Va.-Md. 
Burgess, Va.-Md. 
Ewe 11, Va .-Md. 
Great Fox Island, Va.-Md. 
Crisfield, Va.-Md. 
Saxis, Va.-Md. 
Dunnaville, Va. 
Morattico, Va. 
Lively, Va. 
Reedville, Va. 
Tangier Island, Va. 
Chesconessex, Va. 
Parksley, Va. 
Urbanna, Va. 
Irvington, Va. 
Fleets Bay, Va. 
Nandua Creek 
Pungoteague, Va. 
West Point, Va. 
Saluda, Va. 
Wilton, Va. 

118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 

Deltaville, Va. 
Jamesville, Va. 
Toano, Va. 
Gressitt, Va. 
Ware Neck, Va. 
Mathews, Va. 
Franktown, Va. 
Westover, Va. 
Charles City, Va. 
Brandon, Va. 
Norge, Va. 
Williamsburg, Va. 
Clay Bank, Va. 
Achilles, Va. 
New Point Comfort, Va. 
Cape Charles, Va. 
Cheriton, Va. 
Savedge, Va. 
Claremont, Va. 
Surry, Va. 
Hog Island, Va. 
Yorktown, Va. 
Poquoson West, Va. 
Poquoson East, Va. 
Elliotts Creek, Va. 
Townsend, Va. 
Bacons Castle, Va. 
Mulberry Island, Va. 
Newport News North, Va. 
Hampton, Va. 
Benns Church, Va. 
Newport News South, Va. 
Norfolk North, Va. 
Little Creek, Va. 
Cape Henry, Va. 
Chuckatuck, Va. 
Bowers Hill, Va. 
Norfolk South, Va. 
Kempsville, Va. 
Princess Anne, Va. 
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the data. Table 2 gives the corresponding names of the 157 quadrangles 

shown in Fig. 2. 

SAV beds were identified on the photographs using all available 

information, including knowledge of aquatic grass signatures on the film, 

areas of grass coverage from previous flights, ground information, and 

aerial visual surveys. Mylar topographic quadrangles (1 :24,000) were used 

in the mapping process. Delineation of SAV bed boundaries was facilitated 

by superimposing on a light table the appropriate mylar quadrangle with the 

transparent photograph. SAV boundaries were delineated on the mylar map 

with a pencil. Where minor scale differences were evident between the 

photograph and quadrangle or where significant shoreline erosion or 

accretion had occurred since production of the map, a best fit was obtained, 

or shoreline changes were noted on the quadrangle. Areas of SAV beds were 

derived from the 1 :24,000 scale topographic quadrangle. Measurements were 

made on a Numonics Graphics Calculator, model 1224 for the lower bay. EPIC 

utilized a Calma Graphic Interactive Image Analysis System based on a Data 

General Eclipse S230 minicomputer for upper bay areas. Each SAV bed was 

digitized three times and the area reported as the average of the three. 

Each of the three measurements was generally within 5% of the mean. 

In addition to the boundaries of the SAV bed, an estimate of percent 

cover within each bed was made visually in comparison with an enlarged Crown 

Density Scale, similar to those developed for estimating of forest tree 

crown cover from aerial photography (Fig. 3). Bed density was classified 

into one of four categories based on a subjective comparison with the 

density scale. These were: 1. very sparse; <10%, 2. sparse, 10 to ~0%; 3. 

moderate, 40 to 70%; or 4. dense, 70-100%. Either the entire bed, or sub

sections within the bed, were assigned a number (1 to 4) corresponding to 
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Figure 3. Crown density scale used for determining density of SAV beds: 
very sparse (1), 0-10%; sparse (2), 10-40%; moderate (3), 40-70%; 
dense (4), 70-100%. 
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the above density categories. In addition to the density scale, each 

distinct SAV unit was given a letter designation for proper identification 

for future comparisons. 

In order to reduce interobserver variability in both the mapping and 

digitizing process, steps were taken to insure quality assurance. Sections 

from several areas in both Maryland and Virginia containing SAV were 

independently mapped and assigned a density classification. Results were 

compared for compatability of mapping effort. In addition, mapped sections 

were independently digitized for similar comparisons. 

The discussion of the distribution of SAV has been organized into three 

zones as established by Orth and Moore (1982). The area between the mouth 

of the bay to a line stretching from the mouth of the Potomac River at Smith 

Point in Virginia to just above Smith Island and extending across to the 

north shore at the mouth of the Big Annemessex River is referred to as the 

Lower Bay zone (Fig. 4). The area between the north shore of the Big 

Annemessex River and the south shore of the Potomac River to the Chesapeake 

Bay bridge at Kent Island is referred to as the Middle Bay zone. The area 

between the Chesapeake Bay bridge and the Susquehanna Flats is referred to 

as the Upper Bay zone. The salinity within each zone roughly coincides 

0 with the major salinity zones of estuaries; polyhaline (18-25 loo), Lower 

zone; mesohaline (5-18°/oo), Middle zone; oligohaline (0.5-5°100), Upper 

zone. Although the major rivers and smaller tributaries of the bay have 

their own salinity regimes, the distributions of SAV in each river are 

discussed within the zone where it connects to the bay proper. 

In addition, twenty one major sections of the bay are identified for 

more detailed discussion of SAV distribution (Orth and Moore, 1982) (Fig. 4, 

Table 3). These sections denote relatively distinct parts of the bay that 
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Figure 4. Location of upper, middle and lower zones of the Chesapeake Bay 
and the 21 major sections used for delineation of SAV 
distribution patterns (see Table 3 and text for exact 
boundaries). 
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TABLE 3. AREA DESCRIPTION FOR EACH OF 21 MAJOR SECTIONS IN THE CHESAPEAKE 
BAY HAVING SAV. 

Section 1. Susquehanna Flats - all areas between and including Spesutie 
Island and Turkey Point at the mouth of the Elk River to include 
the Northeast River. 

Section 2. Upper Eastern Shore - all areas in the Elk, Bohemia and Sassafras 
Rivers and SAV in areas on the eastern shore above the Swan Point 
quadrangle. 

Section 3. Upper Western Shore - all areas south of Spesutie Island and 
north of the bay bridge to include the Bush, Gunpowder, Middle, 
Patapsco and Magothy Rivers. 

Section 4. Chester River - includes all of the Chester River, Eastern Neck, 
areas north of the bay bridge on Kent Island and south of Swan 
Point but to include SAV on the Swan Pt. quadrangle. 

Section 5. Central Western Shore - all areas south of the bay bridge and 
north of Holland Point on Herring Bay to include the Severn, 
South and West Rivers and Herring Bay. 

Section 6. Eastern Bay - all areas south of the bay bridge on Kent Island 
and north of Tilghman Island from Green Marsh Point to include 
the Wye, East and Miles Rivers, Crab Alley Bay, Prospect Bay and 
Poplar, Jefferson and Coaches Islands. 

Section 7. Choptank River - all areas south of Tilghman Island from Green 
Marsh Point and north of T'aylor Island to include the Choptank 
and Little Rivers. 

Section 8. Patuxent River - all areas in the Patuxent River. 

Section 9. Middle Western Shore - all areas south of Holland Point at 
Herring Bay and north of Point Lookout on the Potomac River but 
not the mouth of the Patuxent River. 

Section 10. Lower Potomac River - all areas between the mouth of the Potomac 
River to just above the 301 bridge at Nanj emoy Creek. 

Section 11. Upper Potomac River - all areas above Nanj emoy Creek to 
Washington D .c. 

Section 12. Middle Eastern Shore - all areas south of Taylor Island and north 
of but not including the Big Annemessex River to include the 
Honga, Nanticoke, Wicomico and Manokin Rivers, Fishing Bay, 
Bloodsworth and South Marsh Islands. 
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TABLE 3. (continued) 

Section 13. Tangier Island Complex - all areas south of and including the Big 
Annemessex River and north of but including the northern shore 
of Chesconessex Creek to include Smith and Tangier Islands, 
Little Anemessex River and Pocomoke Sound. 

Section 14. Lower Eastern Shore - all areas south of but including the 
southern shore of Chesconessex Creek and north of Elliots Creek 
to include Cherrystone Inlet, Hungars, Nassawadox, Occohannock, 
Nandua, Pungoteague and Onancock Creeks. 

Section 15. Reedville - includes the area between Windmill Point on the 
Rappahannock River and Smith Point at the mouth of the 
Potomac River. 

Section 16. Rappahannock River Complex - includes the entire Rappahannock 
River, Piankatank River and Milford Haven area. 

Section 17. New Point Comfort Region - includes the area fronting the bay 
from the lighthouse at New Point Comfort north to, but not 
including, the bay entrance to Milford Haven. 

Section 18. Mobjack Bay Complex - includes the East, North, Ware and Severn 
Rivers, the north shore of the Mobjack Bay from New Pt. Comfort 
lighthouse to the North River, and the area around Guinea Neck to 
include all the SAV around the Guinea Marsh area from the New 
Point Comfort quadrangle. 

Section 19. York River - all areas along the north shore from Clay Bank 
to the Guinea Marsh area and includes SAV from the Achilles 
quadrangle facing the York.River and along the south shore to 
Goodwin Island. 

Section 20. Lower Western Shore - includes all areas south of Goodwin Island 
to Broad Bay off Lynnhaven Inlet, excluding the James River. 

Section 21. James River - all SAV in the James River including the 
Chickahominy River. 
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are readily identifiable from a map. Sections 1 through 4 are located in 

the Upper Bay zone. Sections 5 through 12 are located in the Middle Bay 

zone, and sections 13 through 21 are located in the Lower Bay zone. One 

additional section was added to the original 20 sections denoted by Orth and 

Moore (1982) to account for a resurgence of SAV in the tidal freshwater and 

transition zone of the Potomac River. This section had little SAV in 1978. 

Orth, et al. (1979) chose six sites in the Lower Bay zone to determine 

changes in SAV distribution starting in 1937. These sites are Mumfort 

Island and Jenkins Neck in the York River, East River in the Mobjack Bay, 

Parrott Island in the Rappahannock River, Fleets Bay located between 

Windmill Point on the Rappahannock River and Smith Point on the Potomac 

River and Vaucluse Shores located on the bayside of the eastern shore just 

above Cape Charles (see Orth, et al. (1979) for further details of these 

historical sites). Detailed mapping of each historical site was completed 

in this study similar to the earlier work to provide a 1984 update. 

For those areas currently known to contain some SAV where aerial 

photography could not be obtained in 1984 the quadrangles were noted and 

determination of SAV abundance from that area was made utilizing low level 

aerial reconnaissance, aerial photography of these areas in 1983 or 1984 

from other sources, anecdotal information or other field surveys indicating 

the presence of SAV in 1984. In these particular situations, distribution 

of SAV will be assumed to match what was found in 1978. 

Ground Truth and Other Data Bases 

For those areas in Virginia where aerial photographic evidence of SAV 

beds was inconclusive, photoverification was accomplished by ground truthing 

these sites. This was done principally by small boats and divers snorkeling 

over the area indicated from the photograph. Since SAV beds in this region 
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contain primarily only one or two species that vary little from year to 

year, a great deal of ground truth information could be extrapolated from 

earlier studies (Orth, et al., 1979, 1982; Orth and Moore, 1982). 

In Maryland, ground truth data were provided principally from three SAV 

surveys conducted in 1984, from an SAV transplanting project and an ongoing 

SAV research project. Two field surveys were conducted in the Potomac 

River. The first survey was conducted along the transition zone by the 

NVCC (Allaire, et al., 1985). The area covered consisted of 150 miles of 

shoreline from Quantico Creek and Chicamuxen Creek in the north to the 301 

bridge in the south (Fig. 5). The second survey was conducted by the USGS 

(Carter, et al., 1985a; Rybicki, et al., 1985) and included the area from 

the Chain Bridge at Washington, D.C. to the Wicomico River just below the 

301 bridge (Fig. 6). Earlier surveys of the Potomac River by the uses 

included sections of the river south of the Wicomico River to the mouth of 

the Potomac River (Carter, et al., 1985b; Haramis and Carter, 1983). 

Methods used in these two surveys were similar: either sampling along pre 

determined transects or marked grids using modified oyster tongs to estimate 

species presence and their standing crop. Visual observations were also 

used for species identification. Additional information of these surveys is 

available in the above-mentioned reports. 

The third survey is the annual large scale multi-station survey 

conducted by the Md.DNR. This survey, conducted from June through August, 

samples 600+ randomly selected stations in certain areas of the bay from the 

Susquehanna Flats to Smith Island. At each station, samples are also 

collected with modified oyster tongs and species presence or absence, as 

well as standing crop, recorded. 
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Figure 5. Location diagram and USGS 1 :24,000 quadrangle index for NVCC 
Potomac River SAV shoreline study. Numbers under quadrangle name 
indicate number of vegetated grids and the total number of grids 
located in that quadrangle (from Allaire, et al., 1985). 

-20-





Figure 6. Location of vegetation sampling transects in the tidal and 
transition portion of the Potomac River used by the u. S. 
Geological Survey for determining SAV distribution patterns (from 
Carter, et al., 1985a). 
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The SAV transplanting project is being conducted on the Susquehanna 

Flats by Stan Kollar of Harford Community College. Information provided by 

his work is in the form of species presence by percentage, primarily by 

visual estimates. 

An SAV research group at UMdHPL headed by Mike Kemp also provided 

ground truth data. Robert Twilley of their group annotated maps of their 

six study sites on the Choptank River, indicating status of SAV from 1980 to 

1984 at each site. No information on percent cover was available. 

In addition to 1984 collateral data, a visual aerial survey of the 

Susquehanna River, the Northeast River and the upper Bush River was 

conducted in 1982 by Dr. Richard Anderson, under contract to Martin 

Marietta. SAV data were annotated onto USGS 7.5-minute quadrangles from low 

level (300-500 feet) observations. Species information was provided, but no 

percent cover values were obtained. 
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SECTION 4 

RESULTS AND DISCUSSION 

The results of the 1984 SAV aerial and ground surveys of the entire bay 

and its tributaries showed the presence of extensive stands of vegetation in 

a number of locations throughout the bay as well as the continued absence of 

SAV beds in areas where they were once abundant. 

Table 4 presents hectares of SAV for those quadrangles where vegetation 

was observed in 1984 and 1978. Table 5 presents the total hectares of SAV 

for each of the 21 sections and the 3 zones for both 1984 and 1978. Table 6 

presents the total square meters of SAV in those topographic quadrangles 

found in each of the 21 sections. Table 7 presents the square meters of SAV 

in each of the four density classes (1-4) for those quadrangles having SAV 

only. 

Given the constraints of the 1984 data set (see methods and succeeding 

sections where problems occurred), it was estimated that there were 15,400 

hectares of SAV in 1984 compared to 16,637 found in 1978. Increases of SAV 

were observed in the following sections: Susquehanna Flats, Upper Eastern 

Shore, Upper Potomac River, Tangier Island Complex, Lower Eastern Shore, New 

Point Comfort, Lower Western Shore and York River. Decreases were observed 

in the Upper Western Shore, Chester River, Central Western Shore, Eastern 

Bay, Choptank River, Patuxent River, Middle Western Shore, Lower Potomac 

River, Middle Eastern Shore, Reedville, Rappahannock River, Mobjack Bay and 

James River sections. The Lower Bay zone showed an 18% increase in SAV 

abundance from 1978 to 1984 with 9400 hectares mapped in 1978 and 11,116 

hectares mapped in 1984. The Middle Bay zone showed a reduction in SAV of 

77% in this time period (4,446 to 984 hectares) while SAV in the Upper Bay 

zone increased 13% (792 to 3168 hectares). 
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TABLE 4. TITTAL AREA OF SAV IN HECTARES BY TOPOGRAPHIC QUADRANGLES FOR 1978 
AND 1984. 

QUANDRANGLE 1978 1984 

1. Conowingo Dam, Md.-Pa. 
2. Aberdeen, Md. 0 
3. Havre de Grace, Md. 803.67 1741.85 
4. North East, Md. 5.62 1 3. 31 
5. Elkton, Md. • 75 0 
6. White Marsh, Md. 0 
7. Edgewood, Md. 1 o. 48 49.81+ 
8. Perryman, Md. 2. 01 
9. Spesutie, Md. .84 411. 38 

1 0. Earleville, Md. 4.67 3.47 
11. Cecilton, Md. 0 
12. Bal ti more East, Md. 0 
1 3. Middle River, Md. 90.06 0 
1 4. Gunpowder Neck, Md. 200.71 183.99+ 
1 5. Hanes ville, Md. 9. 31 5.48 
1 6. Betterton, Md. 6.40 5.74 
17. Galena, Md. 1. 4 6 11 .88 
18. Curtis Bay, Md. 33.40 0 
19. Sparrows Pt. , Md. 1 o. 52 0 
20. Swan Point, Md. 29.86 18. 65 
21. Rock Hall, Md. 127. 25 30. 13 
22. Chestertown, Md. 12. 31 0 
23. Round Bay, Md. 137.15 0 
24. Gibson Island, Md. 139.45 7. 61 
25. Love Point, Md. 11. 81 0 
26. Langford Creek, Md. 1255.20 599.72 
27. Centreville, Md. 38.75 0 
28. Washington West, Md.-DC-Va. O++ 
29. Washington East, DC-Md. 0 
30. South River, Md. 15. 1 4 0 
31. Annapolis, Md. 27 .15 0 
32. Kent Isl and, Md. 51 3. 68 26.28 
33. Queenstown, Md. 492.10 89.45 
34. Alexandria, Va.-Md. 160.40 
35. Deale, Md. 61. 51 0 

36. Claiborne, Md. 421 .08 52.25 
37. St. Michaels, Md. 366. 09 11.14 
38. Easton, Md. 1.19 0 
39. Fort Bel voir, Va.-Md. • 91 
40. Mt. Vernon, Va.-Md. 420.34 
41 • Lower Marlboro, Md. 0 
42. North Beach, Md. 0 

continued 
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TABLE 4. ( continued) 

43. Tilghman, Md. 
44. Oxford, Md. 
45. Trappe, Md. 
46. Preston, Md. 
47. Quantico, Va.-Md. 
48. Indian Head, Va.-Md. 
49. Benedict, Md. 
50. Prince Frederick, Md. 
51. Sharps Island, Md. 
52. Church Creek, Md. 
53. Cambridge, Md. 
54. East New Market, Md. 
55. Widewater, Va.-Md. 
56. Nanjemoy, Md. 
57. Mathias Pt., Md.-Va. 
58. Popes Creek, Md. 
59. Mechanicsville, Md. 
60. Broomes Island, Md. 
61. Cove Pt., Md. 
62. Taylors Island, Md. 
63. Golden Hill, Md. 
64. Passapatanzy, Md.-Va. 
65. King George, Va.-Md. 
66. Dahlgren, Va.-Md. 
67. Colonial Beach North, Va.-Md. 
68. Rock Pt., Md. 
69. Leonardtown, Md. 
70. Hollywood, Md. 
71. Solomons Island, Md. 
72. Barren Island, Md. 
73. Honga, Md. 
74. Wingate, Md. 
75. Nanticoke, Md. 
76. Colonial Beach South, Va.-Md. 
77. Stratford Hall, Va.-Md. 
78. St. Clements Island, Va.-Md. 
79. Piney Point, Va.-Md. 
80. St. Marys City, Md. 
81. Point-No-Point, Md. 
82. Richland Pt., Md. 
83. Bloodsworth Island, Md. 
84. Deal Island, Md. 
85. Monie, Md. 
86. Champlain, Va. 
87. Machodoc, Va. 
88. Kinsale, Va.-Md. 

continued 
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1.58 

377.08 
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126.94 
2.64 

61. 95 
5.53 

• 1 3 

• 73 
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TABLE 4. (continued) 

89. St. George Island, Va.-Md. 
90. Point Lookout, Md. 
91. Kedges Straits, Md. 156.09 366.42 
92. Terrapin Sand Point, Md. 31 4. 4 8 187.00 
93. Marion, Md. 289.33 0 
94. Mount Landing, Va. 
95. Tappahannock, Va. 
96. Lottsburg, Va. 
97. Heathsville, Va.-Md. 
98. Burgess, Va.-Md. 
99. Ewell, Va.-Md. 1483.30 2308.58 

100. Great Fox Island, Va.-Md. 540.65 807. 81 
101. Crisfield, Va.-Md. 7.48 11 3. 01 
1 02. Saxis, Va.-Md. 
103. Dunnsville, Va. 
1 04. Mor at ti co , Va • 
105. Lively, Va. 
106. Reedville, Va. 230.40 1 08. 56 
107. Tangier Island, Va. 405.06 61 4. 44 
1 08. Chesconessex, Va. 482.54 808. 61 
109. Parksley, Va. 80.35 264.80 
11 0. Urbanna, Va. 
111 • Irvington, Va. 5. 31 9.33 
112. Fleets Bay, Va. 133.23 1 55. 45 
11 3. Nandua Creek, Va. 184.86 345.10 
11 4. Pungoteague, Va. 401 • 63 716.76 
11 5. West Point, Va. 
11 6. Saluda, Va. 
117. Wilton, Va. 10.43 0 
11 8. Deltaville, Va. 59.43 6.62 
11 9. Jamesville, Va. 406.04 367. 36 
120. Teano, Va. 
121. Gressitt, Va. 
1 22. Ware Neck, Va. 256.00 203.15 
123. Mathews, Va. 63.88 30. 32 
1 24. Franktown, Va. 504. 49 395. 26 
125. Westover, Va. 
126. Charle~ City, Va. 
127. Brandon, Va. 
128. Norge, Va. 46.48 46.48** 
1 29. Williamsburg, Va. 
130. Clay Bank, Va. 
131. Ac hil 1 es , Va • 797.92 741.50 
1 32. New Point Comfort, Va. 1096. 31 1 092. 71 
133. Cape Charles, Va. 321.42 308. 32 
1 34. Cheri ton, Va. 85. 20 55.99 

continued 
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TABLE 4. ( continued) 

135. Savedge, Va. 
1 36. Claremont, Va. 
137. Surry, Va. 
138. Hog Island, Va. 
139. Yorktown, Va. 1. 92 0.23 
1 40. Poquoson West, Va. 210.44 216.93 
141. Poquoson East, Va. 516.63 687.16 
142. Ell iots Creek, Va. 44.58 1 4. 48 
1 43. Townsend, Va. 42. 70 4.80 
144. Bacons Castle, Va. 
145. Mulberry Island, Va. 
1 46. Newport News North, Va. 
14 7. Hampton, Va. 218.25 233.15 
148. Benns Church, Va. 
149. Newport News South, Va. 1.87 0 
150. Norfolk North, Va. 
151. Little Creek, Va. 0 
152. Cape Henry, Va. * 37.87 
153. Chuckatuck, Va. 
154. Bowers Hill, Va. 
155. Norfolk South, Va. 
156. Kemps vi 11 e , Va . 
157. Princess Anne, Va. 

TOTAL 16,636.39 15,399.70 

NOTES: indicates quadrangle not photographed and assumed to have no SAV 
O indicates quadrangle photographed and no SAV noted 
* area not flown in 1978 but most likely had SAV in 1978 based on 

data collected in subsequent years 
** area not photographed in 1984. Area known to still have SAV. We 

made the assumption that the 1984 distribution would be similar 
to the 1978 distribution. 

+ Information on SAV distribution taken from 1983 aerial 
photographs provided by Willie Burton of Martin Marietta Corp. 

++ Presence of SAV beds not detected from 1984 aerial photography. 
Information provided by Virginia Carter of the uses for the 1984 
Potomac River Shoreline Survey indicated presence of SAV. 
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TABLE 5. NUMBERS OF HECTARES OF BOTTOM COVERED WITH SUBMERGED AQUATIC 
VEGETATION IN 1978 AND 1984 FOR DIFFERENT SECTIONS WITHIN THE THREE 
ZONES IN THE CHESAPEAKE BAY (DATA FOR 1978 FROM ORTH, et al., 1979 AND 
ANDERSON AND MACOMBER, 1980. 

1978 1984 
Section Hectares Zone Hectares Zone 

1. Susquehanna Flats 804+ 2150 
2. Upper Eastern Shore 29 Upper 43 Upper 
3. Upper Western Shore 484 2792 244 3168 
4. Chester River 1475 hectares 731 hectares 
5. Central Western Shore 241 0 
6. Eastern Bay 1800 66 
7. Choptank River 1740 Middle 82 Middle 
8. Patuxent River 34 4446 9 984 
9. Middle Western Shore 11 hectares 0 hectares 

1 0. Lower Potomac River 410 194 
11. Upper Potomac River O* 600 
12. Middle Eastern Shore 210 33 
1 3. Tangier Island Complex 3759 5447 
1 4. Lower Eastern Shore 1991 2232 
1 5. Reedville 364 264 
1 6. Rappahannock River Complex 93 Lower 23 Lower 
17. New Point Comfort Region 271 9399 299 11 , 248 
18. Mobjack Bay Complex 1T85 hectares 1550 hectares 
1 9. York River 157 238 
20. Lower Western Shore 925. 11 49 
21. James River 54 46 

TOTAL 16,637 15,400 

+1978 data for Susquehanna Flats remapped and digitized to allow for greater 
compatability to 1984 data. 

*No aerial photography was taken of this area in 1978 and that the absence of 
SAV is based on ground survey observations by the USGS. 
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TABLE 6. NUMBER OF SQUARE METERS OF SAV IN EACH QUADRANGLE CONTAINED WITHIN 
THE 21 SECTIONS FOR 1984 

SECTION 

Susquehanna Flats - 1 

Upper Eastern Shore - 2 

Upper Western Shore - 3 

QUADRANGLE 

Conowingo Dam (1) 
Aberdeen (2) 
Havre de Grace (3) 
North East (4) 
Perryman ( 8) 
Spes ut i e ( 9 ) 

North East (4) 
Elkton (5) 
Perryman (8) 
Spesutie (9) 
E arleville ( 1 O) 
Cecil ton ( 11 ) 
Gunpowder Neck (14) 
Hanesville ( 15) 
Betterton (16) 
Galena ( 17) 
Swan Point ( 20) 
Rock Hall ( 21 ) 

White Marsh ( 6) 
Edgewood (7) 
Perryman (8) 
Spesutie (9) 
Bal ti more East (12) 
Middle River (13) 
Gunpowder Neck (14) 
Hanes ville ( 1 5) 
Curtis Bay (18) 
Sparrows Point ( 19) 
Round Bay (23) 
Gibson Island (24) 
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AREA 

0 
0 

17,418,496 
0 
0 

4,082,974 

21,501,470 sq.m = 

2150.15 hectares = 
531 O. 86 acres 

133,146 
0 
0 

22,526 
3 4, 703 

0 
0 

54,798 
57,422 

118,828 
0 

10,002 

431,425 sq.m = 

43.1 4 hectares 
1 06. 56 acres 

0 
498,100 

20,136 
• 8,325 

0 
0 

1,839,900 
0 
0 
0 
0 

76,075 

2,442,536 sq.m = 

244. 25 hectares 
603. 31 acres 



Chester River - 4 

Central Western Shore - 5 

Eastern Bay - 6 

Choptank River - 7 

TABLE 6. ( continued) 

Swan Point ( 20) 
Rock Hall ( 21) 
Chestertown ( 22) 
Love Point (25) 
Langford Creek (26) 
Centreville (27) 
Kent Island (32) 
Queenstown (33) 

Round Bay (23) 
Gibson Island (24) 
South River ( 30) 
Annapolis ( 31 ) 
Deale (35) 
North Beach (42) 

Love Point (25) 
Annapolis ( 31 ) 
Kent Island (32) 
Queenstown (33) 
Claiborne (36) 
St. Michaels (37) 
Easton (38) 

Claiborne (36) 
St. Michaels (37) 
Easton (38) 
Tilghman ( 4 3 ) 
Oxford (44) 
Trappe (45) 
Preston (46) 
Sharps Island (51) 
Church Creek (52) 
Cambridge (53) 
East New Market (54) 
Taylors Island (62) 
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186,456 
291 , 300 

0 
0 

5,997,246 
0 

77,356 
756,388 

7,308,746 sq.m = 
730 .87 hectares 

1805. 25 acres 

0 
0 
0 
0 
0 
0 
0 

0 
0 

185,439 
138,088 
222,031 
111 , 365 

0 

656,923 sq.m = 

65 .69 hectares = 
1 62. 25 acres 

300,482 
0 
0 

68,699 
232,542 

0 
0 

44,176 
90,017 

0 
0 

85,512 

821 , 1428 sq.m = 
8 2 • 1 4 he ct ar es 

202 .89 acres 



Patuxent River - 8 

Middle Western Shore - 9 

Lower Potomac River - 10 

TABLE 6. ( continued) 

Lower Marlboro (41) 
Benedict ( 49) 
Mechanicsville (59) 
Broomes Isl and ( 60) 
Cove Point (61) 
Hollywood (70) 
Solomons Isl and (71 ) 

North Beach (42) 
Prince Frederick (50) 
Broomes Island (60) 
Cove Point (61) 
Solomons Island (71) 
St. Marys City (80) 
Point No Point ( 81 ) 
Point Lookout (90) 

Nanj emoy ( 56) 
Mathias Point (57) 
Popes Creek (58) 
Dahlgren ( 66) 
Colonial Beach 

North (67) 
Rock Point (68) 
Leonardtown (69) 
Colonial Beach 

South (76) 
Stratford Hall (77) 
St. Clements 

Island (78) 
Piney Point (79) 
St. Marys City (80) 
Machodoc (87) 
Kinsale (88) 
St. George 

Island (89) 
Point Lookout ( 90) 
Lotts burg (96) 
Heathsville (97) 
Burgess (98) 
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continued 

0 
0 
0 

43,692 
37,518 

0 
7, 61 6 

88,826 sq.m = 

8 • 8 8 he ct ares 
21 • 93 acres 

0 
0 
0 
0 
0 

np 
np 

~ 
0 

309,243 
1 , 211 , 1 62 

0 
26,712 

256,316 
0 
0 

112,561 
21,600 

0 
np 
np 

0 
0 

np 
np 
np 
np 
np 

1,937,594 sq.m = 

193. 76 hectares 
478. 59 acres 



TABLE 6. (continued) 

Upper Potomac River - 11 

Middle Eastern Shore - 12 

Tangier Island Complex - 13 

Washington West (28) 
Washington East ( 29) 
Alexandria (3 4) 
Fort Belvoir (39) 
Mt. Vernon ( 40) 
Quantico (47) 
Indian Head (48) 
Widewater (55) 
Passapatanzy (64) 
King George (65) 

Taylors Island (62) 
Golden Hill (63) 
Barren Island (72) 
Honga (73) 
Wingate (74) 
Nanticoke (75) 
Richland Point ( 82) 
Bloodsworth 

Island (83) 
Deal Island ( 84) 
Monie (85) 
Kedges Straits (91) 
Terrapin Sand 

Point (92) 
Mari on (93) 

0 
0 

1,603,981 
9,072 

4,203,406 
0 
0 

45,864 
0 

1 34, 41 3 

5,996,736 sq.m = 

599 .67 hectares 
1 4 81 • 19 a er es 

0 
4,218 

0 
50,478 
88,146 

0 
3,840 

182,910 
0 
0 
0 

0 
0 

329,592 sq.m = 
32. 96 hectares 
81 • 41 acres 

Chesconessex (108) 7,846,491 
Parksley (109) 2,648,039 
Tangier Island (107) 6,144,418 
Ewell (99) 23,085,834 
Great Fox Island(100) 8,078,128 
Kedges Straits (91) 3,664,153 
Terrapin Sand 

Point (92) 
Cri sf i el d ( 1 01 ) 
Marion (93) 
Saxis ( 1 02) 
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continued 

1,869,984 
1,130,088 

0 
0 

54,467,135 sq.m = 

5,446.71 hectares 
1 3,453.37 a er es 



TABLE 6. (continued) 

Lower Eastern Shore - 14 

Reedville - 15 

Rappahannock River Complex - 16 

New Point Comfort Region - 17 

Elliots Creek (142) 
Townsend ( 1 43) 
Cape Charles (133) 
Cheri ton ( 1 34) 
Fran kt own ( 12 4) 
Jamesville (119) 
Nandua Creek (113) 
Pungoteague (114) 
Chesconessex (108) 

Fleets Bay (112) 
Reedville (106) 
Burgess (98) 

Mathews (123) 
Wilton ( 117) 
Deltaville (118) 
Irvington (111) 
Urbanna (110) 
Champlain (86) 
Mount Landing (94) 
Tappahannock (95) 
Dunnsville ( 1 03) 
Morattico (104) 
Li V el y ( 1 0 5 ) 
Saluda ( 11 6) 

Mathews (123) 
New Point 

Comfort (132) 
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1 44,822 
48,042 

3,083,185 
559,874 

3,952,565 
3,673,577 
3,451,033 
7,167,565 

239,628 

22,320,291 sq.m = 
2,232.03 hectares= 
5, 51 3. 11 acres 

1,554,487 
1,085,642 

0 

2,640,129 sq.m = 
264. 01 hectares= 
652. 1 0 acres 

72,588 
0 

66,241 
93,276 

0 
0 
0 
0 
0 
0 
0 
0 

232,105 sq.m = 
23.21 hectares= 
57. 33 acres 

0 

2,985,042 

2,985,042 sq.m = 
298.50 hectares= 
737. 30 acres 



Mobjack Bay Complex - 18 

York River - 19 

Lower Western Shore - 20 

J runes River - 21 

TABLE 6. ( continued) 

Achilles (131) 
New Point 

Comfort ( 1 32) 
Ware Neck ( 11 2) 
Mathews (123) 

Poquoson West ( 1 4 O) 
Yorktown (139) 
Clay Bank (130) 
A chi 11 es ( 1 31 ) 
West Point (115) 
Teano ( 120) 
Gress i t t ( 1 21 ) 
Willirunsburg (129) 

Cape Henry ( 1 52) 
Hrunpton ( 147) 
Poquoson East ( 1 41) 
Poquoson West ( 140) 
Norfolk North (150) 
Little Creek ( 151 ) 
Kemps v il 1 e ( 1 5 6 ) 
Princess Anne (157) 

Hampton (147) 
Newport News 

South (149) 
Norge ( 128) 
Savedge ( 135) 
Claremont ( 136) 
Surry (135) 
Hog Island (138) 
Yorktown ( 139) 
Bacons C as tl e ( 1 4 4) 
Mulberry Island (145) 
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5,297,298 

7,942,019 
2,031,475 

230,562 

15,501,354 sq.m = 

1,550.14 hectares = 
3,828.82 acres 

257,028 
2,340 

0 
2,117,660 

0 
0 
0 
0 

2,377,046 sq.m = 

237. 70 hectares = 

587 .1 2 acres 

378,714 
2,331,495 
6,871,628 
1 , 912,278 

0 
0 
0 
0 

11,494,115 sq.m = 

1,149.41 hectares = 

2,839.04 acres 

0 

0 
464,766 

0 
0 
0 
0 
0 
0 
0 



TABLE 7. NUMBER OF SQUARE METERS OF SAVIN EACH OF THE DENSITY CLASSES FOR ONLY THOSE QUADRANGLES CONTAINING SAVIN 1984. 

Total Total Total 
Quadrangle No. Density 1 Density 2 Density 3 Density 4 ~ Hectares Acres 

Havre de Grace 3 16,457,549 490,635 206,630 263,772 17,418,586 1741.86 4302 .39 
North East 4 78,096 55,050 0 0 133,146 13 .31 32.86 
Edgewood 7 212,672 83,846 171,943 29,676 498,137 49.81 123.04 
Perryman 8 0 7,842 12,294 0 20,136 2.01 4.96 
Spesutie 9 4,082,974 6,144 0 24,709 4,113,827 411.38 1016 .11 
Earleville 10 0 16,227 2,579 15,897 34,703 3.47 8.57 
Gunpowder Neck 14 384,413 374,696 685,668 395,101 1,839,878 83.99 454.45 
Hanesville 15 0 0 54,798 0 54,798 5.48 13.54 
Belterton 16 0 16,768 40,654 0 57,422 5.74 14.18 
Galena 17 0 0 61,558 57,270 118,828 11.88 29.34 
Swan Point 20 22,686 19,164 59,124 85,482 186,456 18.65 46.01 
Rock Hall 21 106,626 6,594 15,852 172,230 301,302 30.13 74.42 
Gibson Island 24 0 40,604 31,666 3,805 76,075 7.61 18.80 

I Langford Creek 26 3,240 959,910 1,322,466 3,711,630 5,997,246 599.72 1481.31 w 
°' Kent Island 32 0 25,000 91,716 146,079 262,795 26.28 64.91 
I 

Queenstown 33 30,686 74,634 677,455 111,701 894,476 89.45 220.94 
Alexandria 34 266,938 866,632 91,545 378,866 1,603,981 160.40 396.19 
Claiborne 36 12,658 176,275 331,762 1,818 522,513 52.25 129.06 
St • Michaels 37 0 16,471 94,894 0 111,365 11.14 27.52 
Fort Belvoir 39 9,072 0 0 0 9,072 .91 2.25 
Mt. Vernon 40 214,950 1,932,984 904,756 1,150,716 4,203,406 420.34 1038.24 
Tilghman 43 0 8,790 25,545 34,364 68,699 6.87 16.97 
Oxford 44 44,116 82,949 94,921 10,556 232,542 23.25 57.43 
Sharps Island 51 2,653 18,492 18,430 4,601 44,176 4.42 10.92 
Church Creek 52 0 24,648 31,502 35,267 91,417 9.14 22.58 
Widewater 55 6,168 28,146 6,726 4,824 45,864 4.59 11.34 
Nanjemoy 56 23,012 123,935 162,296 0 309,243 30.92 76.37 
Mathias Point 57 117,762 252,165 503,748 337,487 1,211,162 121.12 299.16 
Broomes Island 60 0 0 0 43,692 43,692 4.37 10.79 
Cove Point 61 0 6,312 14,424 16,782 37,518 3.75 9.26 

continued 



TABLE 7. (continued) 

Total Total Total 
Q!!adrangle No. Density 1 Density 2 Density 3 Density 4 ~ Hectares Acres 

Taylors Island 62 34,758 16,428 20,178 14,148 85,512 8.55 21.12 
Golden Hill 63 0 0 4,218 0 4,218 .42 1.04 
King George 65 15,780 53,431 65,202 0 134,413 13.44 33.10 
Dahlgren 66 26,712 0 0 0 26,712 2.67 6.59 
Colonial Beach 67 0 69,535 171,254 15,527 256,316 25.63 63 .31 

North 
Solomons Island 71 0 0 7,616 0 7,616 • 76 1.88 
Honga 73 0 36,642 13,836 0 50,478 5.05 12.47 
Wingate 74 0 8,718 79,428 0 88,146 8.81 21.76 
Colonial Beach 76 0 0 64,436 48,125 112,561 11.26 27.81 

South 
Stratford Hall 77 0 0 21,600 0 21,600 2.16 5.34 
Richland Point 82 0 0 3,840 0 3,840 .38 .94 
Bloodsworth Is. 83 38,868 141,936 2,106 0 182,910 18.29 45.18 

I Kedges Straits 91 59,376 397,620 680,736 2,526,421 3,664,153 366.42 905.05 w 
....... Terrapin Sand Pt. 92 81,834 145,296 1,327,392 315,462 1,869,984 187.00 461.89 
I 

Ewell 99 24,408 2,078,240 7,276,464 13,706,722 23,085,834 2,308.58 5,702.19 
Great Fox Island 100 356,088 368,928 1,863,902 5,489,210 8,078,128 807.81 1,995.29 
Crisfield 101 0 351,174 414,324 364,590 1,130,088 113 .01 279 .13 
Reedville 106 280,356 634,067 167,067 4,134 1,085,642 108.56 268.14 
Tangier Island 107 178,710 549,738 1,820,094 3,595,876 6,144,418 614.44 1,517.67 
Chesconessex 108 777,781 2,481,026 2,980,668 1,846,674 8,086,149 808.61 1,997.28 
Parksley 109 0 353,484 2,034,690 259,865 2,648,039 264.80 654.06 
Irvington 111 0 93,276 0 0 93,276 9.33 23.05 
Fleets Bay 112 251,178 1,160,654 128,099 14,556 1,554,487 155.45 383.96 
Nandua Creek 113 1,434,216 912,985 513,756 590,076 3,451,033 345.10 852.40 
Pungot eague 114 456,450 3,072,667 1,187,760 2,450,688 7,167,565 716.76 1,770.39 

continued 



TABLE 7. (continued) 

Total Total Total 
Quadrangle No. Density 1 Density 2 Density 3 Density 4 .fuL1!l Hectares Acres 

Deltaville 118 5,298 42,745 18,198 0 66,241 6.62 16.35 
Jamesville 119 0 1,915,436 749,871 1,008,270 3,673,577 367.36 907.37 
Ware Neck 122 496,445 739,836 706,736 88,458 2,031,475 203.15 501.78 
Mathews 123 0 15,552 222,540 65,058 303,150 30.32 74.89 
Franktown 124 61,830 649,415 1,190,676 2,050,644 3,952,565 395.26 976.28 
Achilles 131 145,608 912,584 4,910,598 1,446,168 7,414,958 741.50 1,831.51 
New Point Comfort 132 699,361 2,397,546 2,455,134 5,375,020 10,927,061 1,092.71 2,698.99 
Cape Charles 133 132,174 1,313,101 960,288 677,622 3,083,185 308.32 761.50 
Cheriton 134 0 40,722 49,518 469,634 559,874 55.99 148.17 
Yorktown 139 0 2,340 0 0 2,340 0.23 0.57 
Poquoson West 140 485,766 627,408 525,870 530,262 2,169,306 216.93 535.82 
Poquoson East 141 365,772 824,124 3,258,523 2,423,209 6,871,628 687.16 1,697.99 
Elliots Creek 142 144,822 0 0 0 144,822 14.48 35.77 
Townsend 143 0 0 0 48,042 48,042 4.80 11.86 

I Hampton 147 154,596 302,478 323,216 1,551,205 2,331,495 233.15 575.88 w 
CX) Cape Henry 152 25,440 32,004 277,698 43,572 378,714 37.87 93.54 I 



In order to facilitate the discussion of the distribution of SAV in the 

bay, each of the 21 sections in the 3 major zones will be discussed 

separately. 

1. SUSQUEHANNA FLATS 

The distribution of SAV in this section for 1984 was based primarily on 

species presence and abundance from Dr. Stan Kollar because of the loss of 

imagery of the Flats area. SAV beds on the Flats for 1978 were remapped to 

allow for greater comparability to the 1984 data. Instead of mapping each 

small bed, the entire area was remapped as distinct units and given a 

density classification. Thus, instead of 110 hectares being reported on 

1978, the remapping of these data yielded 804 hectares in a density 

classification. In 1984, the Flats contained sparse patches of SAV 

throughout the region which were mapped as one unit and then classified as a 

density of (very sparse). Thus, the 1984 survey showed 2,150 hectares in 

this section compared to 804 in 1978 (Tables 4-7). The information provided 

by Kollar indicates a large increase, albeit only in small patches on the 

Susquehanna Flats, from 1978 to 1984. Seven species of SAV were found in 

1984, with milfoil, the most abundant, being found in patches throughout the 

Flats. Wild celery was the second most important species in this section. 

Both species were noted in 1978 with milfoil also being the most common. 

Both Hydrilla and water stargrass were noted in 1984 in small isolated 

pockets but not in 1978. 

The Md.DNR survey sampled 37 stations in 1984 and found no vegetation 

in any of these stations (Table 8, Fig. 7). No stations were located in the 

Susquehanna River where SAV occurs along the shoreline just north of the 

Interstate 95 bridge. The survey did find some vegetation from 1981 to 1983 
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TABLE 8. FREQUENCY OF STATIONS WITH ROOTED SUBMERGED AQUATIC VEGETATION ON THE CHESAPEAKE BAY SYSTEM 1 1971-84 

RIVER SYSTEM 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Elk & Bohemia Rivers 6.7 o.o 0 .o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
Sassafras 30.0 o.o o.o o.o o.o o.o 0.0 o.o o.o o.o 10.0 o.o o.o 10.0 
Howell-Swan Points 16.7 o.o 0 .o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
Chester River 61.1 36.1 26.S 23.5 25.0 25.7 38.9 44.4 33.3 38.9 13 .9 o.o 1.1 19.4 
Love-Kent Points o.o o.o o.o 12.5 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
Eastern Bay 34.0 46.5 34.0 36.2 21.7 42.2 28.3 26.1 17.3 34.8 4.4 4.3 17.4 6.5 
Choptank River 35.0 39.7 19 .3 27.6 1.7 39.0 25.8 28.3 26.7 25.0 1.7 6.7 5.0 1.7 
Little Choptank River 21.0 21.0 o.o o.o o.o 15.8 5.3 5.3 5.3 o.o o.o o.o o.o o.o 
James-Barren Islands 44.1 35.3 2.9 5.9 8.8 2.9 o.o o.o o.o o.o o.o 2.9 o.o o.o 
Honga River 50.0 40.0 13.3 16.7 10.3 17.2 3.3 3.3 o.o o.o o.o 3.3 3.3 o.o 
Fishing Bay 8.0 4.0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
Nanticoke-Wicomico River o.o o.o o.o o.o o.o 0.0 o.o o.o o.o o.o o.o o.o o.o 0.0 
Manokin River 40.0 46.7 13.3 20.0 7.1 6.7 20.0 o.o o.o o.o 6.7 13 .3 o.o 6.7 
Little & Big Annemessex R. 70.0 60.0 30.0 57.9 33.3 30.0 30.0 15.0 0.0 5.0 5.0 10.0 o.o 10.0 
Pocomoke Sound 18.2 10.0 4.8 o.o 15.0 9.1 10.0 4.5 o.o o.o o.o o.o o.o o.o 
Bloodsworth-Sound Marsh Is. 37.5 22.7 10.9 11.6 7.0 2.2 4.4 o.o o.o 2.2 11.1 2.2 4.3 o.o 

I Smith Island 64.7 45.5 25.0 35.3 22.2 35.3 23.5 5.8 17.6 47.1 47.1 41.2 35.3 29.4 
~ 
0 
I Total Eastern Shore 36.4 28.5 13.3 18.0 9.7 17.7 13 .9 11.6 9.0 12.4 5.4 4.5 5.6 4.5 

Susquehanna Flats 44.4 2.7 o.o 13.5 11.1 8.1 11.1 2.7 8.1 o.o 2.7 13 .5 5.4 0.0 
Gunpowder-Bush Rivers 11.1 o.o 0.0 o.o o.o o.o 11.1 o.o 11.1 22.2 11.1 11.1 11.1 o.o 
Back-Middle Rivers 13.6 4.6 4.6 4.6 9.1 4.6 9.1 4.5 4.5 9.1 4.5 o.o 19.0 17 .6 
Patapsco River o.o 5.0 4.8 9.5 o.o 9.5 14.2 9.5 9.5 o.o 9.5 o.o 4.8 o.o 
Magothy River 33.3 o.o 16.7 16.7 o.o 16.7 25.0 8.3 16.7 16.7 8.3 o.o o.o 16.7 
Severn River 40.0 20.0 26.7 26.7 0.0 46.2 20.0 26.7 20.0 13 .3 6.6 o.o 6.7 o.o 
South-West-Rhode River o.o o.o o.o o.o o.o 12.5 o.o o.o o.o o.o o.o o.o o.o o.o 
Curtis-Cove Points o.o o.o o.o o.o 0.0 o.o o.o o.o 5.3 o.o o.o o.o o.o o.o 
Patuxent River 2.0 4.3 o.o 4.0 o.o 2.1 2.0 2.0 2.0 o.o o.o o.o o.o o.o 

Total Western Shore 6.8 4.2 4.1 8.3 5.0 8.4 8.8 5.0 7.2 4.0 3.7 3.6 4.6 2.7 

Percent of stations vegetated 28.5 21.0 10.5 14.9 8.7 14.9 12.4 9.5 8.4 9.7 4.9 4.2 5.3 4.0 
Number of areas with no 5.0 9.0 12.0 9.0 11.0 8.0 8.0 12.0 13.0 16.0 12.0 16.0 15.0 17 .o 

SAV recorded 



Figure 7. Trends of occurrence of submerged vegetation at eight of the 26 
areas surveyed by the Maryland Department of Natural Resources, 
1971-1984. 
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but the very sparse nature of SAV on the Flats probably resulted in the SAV 

not being sampled in 1984. 

It appears from the SAV survey conducted in 1982 by Dr. Richard 

Anderson, ground observations by Stan Kollar in 1984 and the 1984 aerial 

survey, that SAV is expanding both in the Susquehanna River and the Flats. 

2. UPPER EASTERN SHORE 

Small, scattered SAV beds were found in this section in the Elk and 

Sassafras Rivers in 1984. A total of 43 hectares were mapped in 1984 

compared to 29 hectares in 1978 (Tables 4-7) with 30% of the SAV found in 

the Elk River of the North East quadrangle. Seven of the 1 2 quadrangles had 

SAV in 1984 compared to 8 in 1978. The small beds found in the Elkton and 

Swan Point quadrangles in 1978 were not observed in 1984 while the SAV beds 

in the North East quadrangle in 1984 were not present in 1978. Fifteen 

stations were sampled in the Elk and Bohemia Rivers by the Md.DNR in 1984 

with no vegetation recorded at any of the stations (Table 8). Several of 

the stations were located in deep water just off SAV beds evident on the 

photography. SAV was found in one of ten stations in the Sassafras River by 

this survey. The SAV was milfoil and was noted to be abundant throughout 

Lloyd Creek where SAV had been observed in the photographs in 1978. Five 

stations on Still pond had no SAV in the Md. DNR survey although SAV was 

observed on the aerial photography in 1984 and 1978 in this area on both the 

Hanesville and Betterton quadrangles. Seven additional stations were 

sampled in the Howell and Swan Point system and no SAV were found. 

-42-



3. UPPER WESTERN SHORE 

The 1978 aerial survey indicated there were 484 hectares of SAV. In 

1984, several flight lines were lost here due to a malfunction in the film 

processing. As a consequence, SAV beds for 1984 were poorly represented in 

the Middle, Gunpowder and Bush Rivers where large beds were found in 1978. 

However, aerial photography of the Gunpowder River was available for 1983 

from Martin Marietta which showed SAV beds in areas similar to 1978. Thus, 

SAV information for 1984 was assumed to be similar to 1983. The Middle 

River was not flown in 1983 and it could be assumed there was SAV in this 

river similar to the 1978 distribution. The available 1983-84 photography 

showed 244 hectares of SAV in this section. Thus, the distribution of SAV 

in 1984 shown here is probably less than what was actually present. 

The Md.DNR survey showed vegetation at 3 of 27 stations in the 

Gunpowder, Bush, Back and Middle Rivers (Table 8). The three stations that 

had SAV were in the Middle River and contained wild celery, milfoil and 

Chara sp. In the Magothy River, two of 12 stations had SAV (only horned 

pondweed) while no SAV was found in 23 stations in the Patapsco River. 

4. CHESTER RIVER 

In 1978, the Chester River section contained a diverse assemblage of 7 

species of SAV encompassing 1,475 hectares. These species included milfoil, 

redhead grass, wild celery, horned pondweed, widgeongrass and Naiad species. 

Eighty-five percent of the SAV in 1978 was in the Langford quadrangle with 

the grasses occurring along both shorelines of the lower Chester River. In 

1984, 731 hectares of SAV were recorded with 82% found in the Chester River, 

Langford quadrangle. There was a decrease of 655 hectares in the Langford 

quadrangle from 1978 to 1984. No SAV was mapped for the East and West Forks 

of Langford Creek in 1984 because of a film processing malfunction. There 

-43-



were 97 hectares found in this area in 1978. There were SAV beds in this 

area in 1984, as the Md.DNR survey recorded redhead grass, milfoil and sago 

pondweed. 

The Md.DNR survey found 19.4% of their 35 stations in the Chester River 

vegetated in 1984 compared to 1% in 1983 and 0% in 1982 (Table 8, Fig. 7). 

However, this was still lower than the 44% of the stations vegetated in the 

1978 photo survey. Notes taken during the 1984 Md.DNR survey indicated 

large beds of SAV inshore from many of the actual sampling stations as well 

as much drift SAV. 

5. CENTRAL WESTERN SHORE 

No SAV's were noted in this section in 1984, compared with 241 hectares 

found in 1978 (Tables 4-7). Aerial coverage of this section in 1984 was 

complete. Fifty-seven percent of the vegetation in 1978 in this section was 

present in the Severn River with smaller amounts found in the South and 

Rhode Rivers. Seven species were present: milfoil, wild celery, redhead 

grass, sago pondweed, horned pondweed, widgeongrass and Najas sp. 

The Md.DNR survey found no SAV in 1984 in the Severn, South, West and 

Rhode River systems (Table 8). Twenty-seven percent of the stations in the 

Severn River were vegetated in 1978. This declined to 0% in 1982. Some 

vegetation was found in 1983 but declined to 0% again in 1984. Since 1971 

the Md.DNR survey has never found SAV in the South-West-Rhode Rivers. 

6. EASTERN BAY 

In 1984, only 66 hectares of SAV were noted in the aerial photography 

for the section. This was a significant decrease from the 1,800 hectares of 

SAV recorded in 1978, which was the most abundant section that year (Tables 

4-7). Diverse beds of milfoil, redhead grass, sago pondweed, elodea, horned 
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pondweed and widgeongrass were found along the shores of Eastern Bay in 197 8 

but these were considerably reduced by 1984. 

The Md.DNR found no vegetation at 8 stations in the Love-Kent Points 

systems and SAV at only 3 of 46 stations in the Eastern Bay system in 1984 

(Table 8). In 1978, 26.1% of the stations were vegetated. This percentage 

has vacillated between 1978 and 1984, increasing to 34.8% in 1980 and then 

declining to the 6.5% in 1984. The only species found by the survey in 1984 

was widgeongrass. 

7. CHOPTANK RIVER 

In 1984, only 82 hectares of SAV were noted in the aerial photography 

compared with 1740 hectares in 1978. Five species were observed in 1978: 

milfoil, sago pondweed, redhead grass, common elodea and horned pondweed. 

Large decreases of SAV were noted from 1978 to 1984 in the Claiborne, 

Oxford, Sharps Island and Church Creek quadrangles. In 1984, 65% of the SAV 

was found in two quadrangles, Claiborne and Oxford. 

The Md.DNR survey found SAV in only 1 of 60 sampled stations in the 

Choptank River and no SAV in 19 stations in the Little Choptank River (Table 

8). The only species found in 1984 was widgeongrass. In 1978, 28.3% of the 

stations in the Choptank River were vegetated which declined to lower levels 

after 1980. No vegetation has been found in the Little Choptank River since 

1979. The qualitative surveys of the UMdHPL found SAV at only 2 of their 6 

monitoring stations in 1984. In 1980, the year they began monitoring all 

six stations were vegetated .. The most dramatic loss of SAV occurred at 

Benoni Point (Oxford quadrangle), Dickinson Bay (Trappe quadrangle), and 

Todd's Cove (Church Creek quadrangle) during the 1981-82 growing season. 
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8. PATUXENT RIVER 

In 1984, 9 hectares of SAV were observed from the photography, compared 

with 34 hectares in 1978 (Tables 4-7). SAV occurred in the Broomes Island, 

Cove Point and Solomons Island quadrangles in 1984. Two species, 

widgeongrass and horned pondweed, were found in 1978. The Md.DNR survey 

found no SAV in 43 stations and have not recorded any since 1979 when 2% of 

the stations were vegetated, the same percentage as 1978 (Table 8). 

9. MIDDLE WES TE RN SHORE 

No SAV was recorded in this section in 1984 compared to 11 hectares 

found in 1978 (Tables 4-7). The Md.DNR survey found no SAV in 8 sampled 

stations in Curtis - Cove Points system (Table 8). This area is a very 

exposed region and would not be expected to support significant stands of 

SAV. 

1 0. LOWER POTOMAC RIVER 

The Potomac River received more coverage, both from ground and aerial 

surveys, than any other part of the bay. Ground surveys by the Md.DNR, 

NVCC, and USGS and the 1984 aerial survey provided excellent coverage of the 

distribution of SAV's this year. However, several problems were encountered 

with the aerial survey. Five quadrangles were not covered with photography 

because of airspace restrictions by the Patuxent NAS: Piney Point, St. 

Marys City, Point No Point, St. George Island and Point Lookout. The 1978 

aerial survey found no SAV's in these quadrangles. However, Carter, et al 

(1985) did find three or four species growing in the St. Marys River during 

their 1978-81 survey. Another complication was the timing of the flights 

for the Potomac River in 1984. Very poor atmospheric conditions delayed the 

flying of the Potomac River flight lines until early November when some of 
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the SAV had declined. This resulted in less coverage than that expected 

during the growing season. 

In 1984, the aerial survey noted 194 hectares of SAV compared to 410 

hectares found in 1978 (Tables 4-7). SAV was found in the Nanjemoy, Mathias 

Point, Dahlgren, Colonial Beach North, Colonial Beach South and Stratford 

Hall quadrangles in 1984, similar to what was observed in 1978. Most of the 

SAV in 1984 was in the Mathias Point quadrangle (63%) as was the case in 

1978 (48%). 

The Md.DNR survey sampled 88 stations in the lower section and found 

vegetation in only one, near Blossom Point at the mouth of Nanjemoy Creek. 

Wild celery and widgeongrass were the only two species observed. 

The uses sampled only the freshwater tidal and transition zone down to 

the Wicomico River (in 1983 and 1984) (Fig. 6). Table 9 lists the species 

found in the vegetated transects. Wild celery, milfoil, redhead grass, 

sago pondweed, and widgeongrass were among the species found in this 

section. A comparison with earlier data collected from 1978-1981 indicated 

more vegetated stations and grabs were found on sampled transects in 1984 

than in 1981 (Table 10). 

The NVCC survey also sampled in the transition zone (Fig. 5) in 1984 

and found 9 species in this section (Table 11). These were the same species 

found by the uses survey. The distribution of the species found by NVCC is 

given in Figs. 8-11. Wild celery was by far the most abundant species found 

by the NVCC survey and often was found in 100% coverage. 

It is apparent from the data collected by the uses and NVCC that SAV 

was more abundant than indicated in the aerial survey. Thus, the smaller 

amount of SAV found in 1984 is most probably due to the timing of the aerial 
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TABLE 9. SPECIES OF SUBMERSED AQUATIC PLANTS FOUND ON VEGETATED TRANSECTS 
IN THE TIDAL POTOMAC RIVER AND TRANSITION ZONE, 1984. 

Transect 

OR-1R 

AD-1R 
DM-1R 
DM-2R 
DM-3R 

DM-4R 

GC-1R 

GC-2R 
GC-4R 
WC-1R 
BC-1 T-1 

PY-1 R 
PY-1.5R 
PY-2R 

PY-3R 

PY-4R 
PY-5R 
PY-7R 

PY-8R 

PY-1 T-1 
PY-1 T-3 
P Y-2T-1 
MN-9R 
MN-1 OR 

n.d. is no data available 

Spring 

Hydr, Vall, 
P. pect, Zann 
Hy ctr , P • c ri s 
Hydr 
Hydr 
Hydr 

Hydr, P. pect 
Vall, Zann 

Cerat 

Vall, Zann 
Cerat, Heter, 
Hydr, Myrio, 
N aj as g. , P • er i s 
P. pect, Vall 
Myr i o , N aj as m • 
Myrio, Najas·m. 

Myrio 

Vall, Zann 

Cerat 
Hydr 
Cerat, P. pect 
P • pe ct , Val 1 , 
Zann 
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S 
. 1 / 

pec1es 

Fall 

Heter 

Hydr 
Cerat, Hydr 
Cerat, Hydr 
Cerat, Hydr, 
Ni tella 
Cerat, Heter, 
Hydr, Myri o, 
Ni tella, Vall 
Heter, Hydr, 
Myrio 
Myrio, Vall 
Vall 
Vall 
n.d. 

Myrio 
n.d. 
Cerat, Heter, 
Hydr, Myri o, 
Najas g., Vall 
Hydr, Myrio 
Naj as g. 
Najas g. 
Heter 
Heter, Hydr, 
Myri o, Naj as g., 
Naj as m., Vall 
Cerat, Heter, 
Hydr, Myrio 
Najas g., Vall, 
Zann 
Myrio, 
n.d. 
Cerat, Hydr, Myrio 
Vall 
Vall 



TABLE 9. (con ti n ued ) 

Species 
1 / 

Transect Spring Fall 

MN-4T-1 Cerat Cerat, Myrio 
MN-4T-2 Vall Najas g., P. pus, 

Vall 
MP-3R Vall n.d. 
MP-4R Myrio, Najas g., n.d. 

Vall, Zann 
NP-2R n.d. Vall 
NP-3R n.d. Vall 
NP-4R n.d. P. perf, Vall 
NP-5R n.d. Vall 
NP-6R n.d. Cerat, P. pect, 

P. perf, Vall 
NP-7R n.d. Vall 
NP-8R n.d. Vall 
NP-9R n.d. P. perf, Vall 
NP-1 OR n.d. Myrio, P. perf, 

Vall 
NP-11R n.d. Vall 
NY-3T-3 n.d. Cerat, Myrio, 

P. pus 
P0-1T-5 n.d. Myrio, Vall 
P0-2T-1 n.d. Vall 
P0-2T-2 n.d. Vall 
P0-2T-3 n.d. Vall 
P0-3T-1 n.d. Myrie, Vall 

W0-5T-1 n.d. P. perf, 
W0-8T-1 n.d. Naj as g., 

1/Cerat = Ceratophyll um demersum, Heter = Heter anther a dubia, 
Hydr = Hydrilla verticillata, Myrio = Myriophyllum spicatum, 
Najas g = Najas guadalupensis, Najas m = Najas minor 
Nitella =·Nitella flexilis, P. eris= Potamogeton crispus, 

Rupp 
Rupp 

P. pect = Potamogeton pectinatus, P. pus= Potamogeton pusillus, 
Vall= Vallisneria americana, Zann = Zannichellia palustris 
P. perf = Potamogeton perfoliatus, Rupp= Ruppia maritima 
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TABLE 10. RELATIVE OCCURRENCE OF VEGETATED TRANSECTS, STATIONS AND GRABS FOR 
THE TIDAL POTOMAC RIVER AND ESTUARY, 1978-81 AND 1984. 

Relative occurrence as number vegetated/total number 

Site Vegetated transects Site Vegetated transects 
Date Date Date Date 

Tidal river 

Washington Fall 1981 Fall 1984 Pomonkey Spring 1981 Fall 1984 
Channel Creek 

transects 1 /1 1 /1 0/4 0/4 
stations 2/4 3/4 0/20 0120 
grabs 6/12 7 /12 0160 0160 

Mattawoman/ Summer 1978 Fall 1984 MN-4T-2 Fall 1981 Fall 1984 
Piscataway 
Creeks 

transects 1 /34 12/34 1 /1 1 /1 
stations 1 /1 60 46 /197 3/4 1 /5 
grabs 3/480 84 /4 91 7 /12 3/15 

Gunston Fall 1979 Fall 1984 
Cove 

transects 0/13 3/13 
stations 0/65 14 /77 
grabs 0/195 17 /231 

Transition zone 

Maryland Spring 1981 Spring 1984 *Nanjemoy/ Summer 1981 Fall 1984 
Point Port Tobacco 

River 
transects 2/4 2/4 17 /17 16 /17 
stations 5/20 20/38 53/1 08 76/1 35 
grabs 8/60 39 /11 4 119 /324 173 /405 

Wicomico Summer 1981 Fall 1984 
River 

transects 2/8 2/8 
stations 3139 9/44 
grabs 6/11 7 24/1 32 

*Only transects which had three or more species in 1978-80 were sampled. 
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TABLE 11. GRID LOCATIONS IN THE TRANSITION ZONE OF THE POTOMAC RIVER WHERE THE DIFFERENT SPECIES OF SAV WERE 
FOUND BY THE NVCC SURVEY. PERCENTAGE OF VEGETATION FOUND IN EACH GRID IS ALSO PRESENTED (IH = INDIAN 
HEAD QUAD, WI= WIDEWATER, NA= NANJEMOY, MP= MATHIAS POINT, PC= POPES CREEK, PA= PASSAPATANZY, 
KG= KING GEORGE, DA= DAHLGREN, CB= COLONIAL BEACH NORTH; EACH NUMBER OF THE GRID REPRESENTS THE 
TWO LOWER LEFT COORDINATES. THE FIRST TWO REPRESENT THE VERTICAL NUMERALS AND THE SECOND TWO THE 
HORIZONTAL ONES (FROM ALLAIRE, ET AL., 1985). 

Hydrilla M;t:rioehz:llum 
Grid II % Grid II % 

WI 0150 NA 1057 5 
WI 0252 NA 1156 90 
WI 0255 60 NA 1357 100 
WI 0259 100 NA 1358 95 
WI 0250 100 NA 1359 100 
WI 0262 85 MP 1455 100 
WI 0263 90 MP 1457 100 
WI 0350 2 NA 1459 50 
IH 0466 90 NA 1460 50 
KG 1046 MP 1552 10 
MP 2055 MP 1655 50 
PA 9645 MP 1657 80 
WI 9751 MP 1854 40 

MP 2261 100 
MP 2360 50 
MP 2362 60 
CB 2647 10 
CB 2648 10 
CB 2651 10 

Ceratoehz:llum 
Grid II % 

PA 0145 90 
WI 0150 9 
WI 0252 99 
WI 0255 30 
WI 0263 5 
WI 0350 2 
IH 0466 10 
NA 1056 5 
PA 9347 90 
WI 9454 100 
WI 9555 30 
PA 9645 99 
PA 9648 100 
PA 9649 100 
PA 9748 98 
WI 9751 9 
PA 9947 100 

Vallisneria 
Grid II % Grid II % 

PA 
WI 
PA 
WI 
WI 
WI 
PA 
WI 
WI 
NA 
KG 
KG 
KG 
KG 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 
MP 

0145 8 
0150 90 
0244 100 
0255 10 
0262 10 
0263 5 
0344 100 
0350 96 
0351 100 
0549 100 
0747 1 00 
0948 1 00 
1046 97 
1049 100 
1056 95 
1057 95 
1149 100 
1150 100 
1156 10 
1250 100 
1358 5 
1459 40 
1460 50 
1552 80 
1553 100 
1652 90 
1655 50 
1657 20 
1752 100 
1753 100 
1950 100 
1954 100 
2051 100 
2055 100 
2057 90 
2157 50 
2160 40 
2250 100 
2349 100 
2350 100 
2362 30 

MP 2449 1 00 
MP 2454 50 
MP 2455 100 
DA 2548 100 
PC 2552 40 
MP 2553 50 
CB 2647 90 
CB 2648 90 
PC 2649 100 
PC 2650 50 
PC 2651 40 
PC 9347 1 0 
WI 9555 70 
WI 9654 100 
PA 9748 98 

P. oerfoliatus P. eectinatus 
Grid II % Grid I % 

KG 1046 2 NA 1459 10 
MP 1652 5 MP 1853 50 
MP 1853 50 MP 1854 10 
MP 1854 50 MP 2359 10 
MP 2057 5 
MP 2157 50 
MP 2160 40 
MP 2357 90 
MP 2454 50 
MP 2553 40 

P.crtseus 
Grid II % 

MP 1652 5 
PC 2552 60 
PC 2650 50 
PC 2651 50 

Rueeia 
Grid II % 

MP 1552 5 
MP 2057 5 
MP 2160 20 

'. 

Zannichella 
Grid # 

MP 1552 

% 

5 

Chara Elodea 
G~II %Gr~% 

PA 0145 2 MP 2360 50 
WI 0262 5 MP 2362 50 
MP 2553 10 WI 9751 90 



Figure 8. Distribution of wild celery (1), Vallisneria arnericana, in the 
trnsition zone of the Potomac River, 1984 (from Allaire, et al., 
1985). 
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Figure 9. Distribution of Hydrilla (1) Hydrilla verticillata, coontail (2) 
Ceratophyllum demersum, and milfoil (3) Myriophyllum spicatum in 
the transition zone of the Potomac River, 1984 (from Allaire, et 
al. , 1985) • 
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Figure 10. Distribution of sago pondweed (1) E· pectinatus, curly pondweed 
(2) E· crispus and redhead gras (3) f. perfoliatus in the 
transition zone of the Potomac River, 1984 (from Allaire, et 
al., 1985). 
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Figure 11. Distribution of widgeongrass (1) Ruppia maritima, horned 
pondweed (2) Zannichelia palustris, Chara (3) sp., and common 
elodea (4) Elodea canadensis in the transition zone of the 
Potomac River, 1984 (from Allaire, et al., 1985). 
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overflights in this area which were conducted after the peak in standing 

crop of SAV. 

11. UPPER P Of OMAC RIVER 

This section may be one of the most interesting of this study because 

of its past history and what has been occurring with SAV in the last three 

years. This section of the river had been largely devoid of SAV since the 

1930's although large beds of SAV were present in the early 1900's (Orth and 

Moore, 1984; Carter, et al., 1985b). During the 1978-81 uses surveys no 

species of SAV were found. Since 1981, however, not only has there been a 

dramatic increase in many of the native species, but also three species, 

Hydrilla verticillata, Heteranthera dubia, and Najas minor, not present in 

earlier surveys (Carter, et al., 1985a,b) were reported. This increase has 

occurred in the reach between Alexandria, Virginia, and Marshall Hall, 

Maryland. Fig. 12 shows the species diversity of SAV in the tidal Potomac 

River in 1983 while Fig. 13 shows the increase in species diversity in this 

same area in 1984. Comparison of the 1984 transect data (Table 9, Fig. 6) 

with that of the 1978-81 survey clearly shows the increase in the upper 

tidal river (Table 10). All of the increase which occurred in the 

Mattawoman/Piscataway Creeks and the Gunston Cove regions was above Marshall 

Hall. There is still virtually no SAV in the reach between Marshall Hall 

and Quantico, Virginia. 

The presence of Hydrilla is notable given the growth potential of this 

species. Hydrilla is a fast growing exotic plant from Southeast Asia. It 

is considered a nuisance in California, Florida and other southeastern 

states because it forms thick mats of vegetation which interfere with 

recreational use of the water. It reproduces both vegetatively and 

sexually, and overwinters by tubers and turions. In 1981, a small 
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Figure 12. SAV species diversity in the tidal Potomac River, 1983 (from 
Carter, et al., 1985a). 
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Figure 13. SAV species diversity in the tidal Potomac River, 1984 (from 
Carter, et al., 1985a). 
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population of Hydrilla was found in Dyke Marsh, Virginia. In 1982, the 

Department of Agriculture made a positive identification and discovered that 

Hydrilla was widespread in lentic environments in the Washington, D.C. area. 

By 1983, Hydrilla was firmly established in the reach above Marshall Hall, 

with its greatest population in the Dyke Marsh area on the Virginia side of 

the river (Fig. 14). In 1984, it filled in along the Maryland and Virginia 

shorelines, with the largest populations along the shoreline adjacent to 

and across from Dyke Marsh (Fig. 15). In many parts of the tidal river, it 

is found growing with many other species and composes less than 10 percent 

of the total plant material. There is concern that Hydrilla might 

outcompete other desirable SAV species in the Potomac River. 

Allaire et al. (1985) also reported Hydrilla in this section (Table 11) 

but much farther south than that reported by Rybicki et al. (1985). It was 

prevalent in the marsh guts on the Maryland side of the river down to 

Mathias Point and present in 13 of the 186 grids sampled (Fig. 9). One 

specimen was found floating in a tributary of Potomac Creek, and three 

plants were found rooted behind the marsh at Aquapo Beach on Aquia Creek. 

No Hydrilla was found rooted in the main part of the Potomac River in the 

transition zone. 

Allaire et al. (1985) also found other species present in this section 

(Table 11, Figs. 8-11). No vegetation was found in the Quantico quadrangle 

while Indian Head, Widewater, Passapatanzy and King George had 20%, 28%, 32% 

and 12% of the grids vegetated, respectively. Coontail and wild celery were 

the most abundant species evident. 

The Md.DNR survey sampled 52 stations in this section in 1984 and found 

vegetation in only one, Broad Creek. Hydrilla was present in the three 

samples collected from this site. 
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Figure 14. Distribution of Hydrilla in the tidal Potomac River in 1983 
(from Rybicki, et al., 1985). 
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Figure 15. Distribution of Hydrilla in the tidal Potomac River in 1984 
(from Rybicki, et al., 1985). 
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The 1984 aerial survey confirmed the presence of the SAV beds in this 

section (Tables 4-7) with 631 hectares mapped from the photography. Of the 

11 quadrangles in this section, SAV was present in six, with 67% found in 

the Mt. Vernon quadrangle and 25% in the Alexandria quadrangle. As 

indicated from the ground surveys of the USGS, the SAV was a mixture of many 

species, including Hydrilla. No SAV was mapped for this section in 1978. 

The cause for the increase in SAV in this section is not known but may 

be related to nutrient changes in this region. There has been a dramatic 

decrease in phosphate loading from the Blue Plains sewage treatment plant 

since the late 1970's. In 1983, Blue Plains began nitrification, changing 

the predominant nitrogen species in the river from ammonia to nitrate. At 

the same time, Blue Plains reduced the suspended solids output from the 

plant (Table 12). Secchi depths in the upper tidal river were significantly 

higher in 1983 than in the 1978-81 (Table 13). There were blue-green algae 

blooms during the summer of 1983 and 1984, but the 1983 bloom did not reach 

the Wilson Bridge until nearly September, moving upriver from the Quantico 

area. In 1984, the river discharge was higher and the bloom never reached 

the upper tidal river. These recent algal blooms have thus had little 

effect upon the water clarity and light available for SAV growth in this 

section. 

12. MIDDLE EASTERN SHORE 

In 1984, there was only 32. 9 hectares of SAV in this section compared 

to 210 hectares found in 1978 (Tables 4-7). The earlier aerial survey found 

only four species present: widgeongrass, horned pondweed, sago pondweed and 

eelgrass. This section comprises a large area of the mid-bay section with 

many areas having large, broad flats (Bloodsworth and South Marsh Islands) 

or coves that would be conducive for SAV growth, yet very little is present 
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TABLE 12. TOI'AL SUSPENDED SCI..IDS OUTPUT FROM THE PRIMARY OUTLET OF BLUE 
PLAINS SEWAGE TREATMENT PLANT, 1982 AND 1983. 

[Monthly mean in mg/L (number of observations) J 

Month 1982 1983 

April 9.8 (30) 1. 2 (20) 

May 4.16 ( 31 ) 1. 0 ( 31 ) 

June 7.09 (30) 1. 3 (30) 

July 4.82 ( 31 ) 1. 1 (30) 

August 5. 18 (31) 1. 2 (31) 

September 6.7 (30) 1. 2 ( 30) 

October 5.24 (31) 1.3 (31) 
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TABLE 13. SECCHI DEPTH IN THE UPPER AND LOWER TIDAL RIVER, JULY-OCTOBER, 
1978-81 AND JULY-OCTOBER, 1983 (SE= STANDARD ERROR, N = NUMBER OF 
OBSERVATIONS) • 

[Depth in cm] 

Location/Date Mean SE N 

Upper tidal river 

July-October, 197 8-81 51.8 3. 28 38 

July-October, 1983 85.5 4 .69 48 

July-August, 1983 87. 3 5.20 39 

Lower tidal river 

July-October, 197 8-81 38.8 1. 29 72 

July-October, 1983 50.8 4 .96 13 

July-August, 1983 50. 8 4. 96 1 3 
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today in this section. Fifty-five percent of the SAV in this section in 

1984 occurs in the Bloodsworth quadrangle with the remaining beds located in 

Golden Hill, Honga, Wingate and Richland Point quadrangles. No SAV occurs 

in 8 quadrangles. 

The Md.DNR survey sampled 169 stations in this section, examining sites 

in the James-Barren Island system, Honga River, Fishing Bay, Nanticoke 

Wicomico River, Manokin River and Big Annemessex River (Table 8, Fig. 7). 

Only 1 of 15 stations in the Manokin River had SAV (widgeongrass), while 1 

of 12 stations in the Big Annemessex River was also vegetated with 

widgeongrass (Table 8, Fig. 7). All the stations sampled in the other areas 

were unvegetated. 

13. TANGIER ISLAND COMPLEX 

This section contains the second largest number of quadrangles that 

contain SAV (8) and is the section with the most SAV present. In 1984, 

5,376 hectares were mapped compared to 3,759 hectares in 1978, a 43% 

increase (Tables 4-7). The number of hectares in this section was over 

twice as much as in the next largest section, the Lower Eastern Shore, which 

has 2,232 hectares. Of the SAV mapped in the Lower Bay zone, 48% is located 

in the Tangier Island Complex. 

The SAV beds are concentrated in several distinct areas: adjacent to 

Big Marsh between Chesconessex Creek and Deep Creek, on the west side of 

Webb and Halfmoon Island, the east side of Fox Islands around Cedar Straits 

and the areas in and around Tangier and Smith Islands and the large broad 

shoal area between the two islands. Seventy-three percent (3,909 hectares) 

of the SAV in this section is located in the Tangier-Smith Island region. 

This, by far, is the section of the bay that has the densest concentration 

of SAV. 
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The Md.DNR survey of Smith Island indicated a decline in SAV from 1983 

to 1984, when only 29.4% of the 17 stations were vegetated. This is in 

contrast to the photographic data showing a large increase in the Smith 

Island area. A comparison of the 17 DNR station locations and the 

distribution maps from aerial photography indicated that the twelve 

unvegetated stations were adjacent to existing beds outlined in the 

photographs and that the five vegetated stations were in areas classified as 

dense from the photography. 

Two other areas were field checked by the Maryland survey. No SAV was 

found in the 22 stations in the Pocomoke Sound area although small, 

scattered beds were aerially mapped very close to the shoreline, well 

inshore of the sampled stations. In the Little Annemessex River, the 

Maryland survey showed no SAV in 8 sampled stations. The aerial survey 

showed beds located on both shores of the river in a narrow band and well 

inshore of several of the Maryland stations. The SAV in the Crisfield 

quadrangle increased from 7 to 107 hectares from 1978 to 1984 in the aerial 

survey while the Maryland survey has shown no increase and very little 

vegetation in this region. 

14. LOWER EASTERN SHORE 

This section contains the largest number of quadrangles that contain 

SAV (9) and is the second largest section in SAV area in the Lower Bay zone. 

In 1984, 2,23·2 hectares, consisting of eelgrass and widgeongrass, were 

mapped compared to 1,991 hectares in 1978, an increase of 12% (Tables 4-7). 

The largest beds were found around Cape Charles at the mouth of Cherrystone 

Inlet, and at the mouths of Hungars and Mattawoman Creeks (also called 

Vaucluse Shores), Occahannock Creek, Craddock Creek, Pungoteague Creek and 

Onancock Creek. The areas between these creek systems are sparsely 
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vegetated or unvegetated because of the exposed nature of these broad sand 

flats. 

SAV in the Vaucluse Shores historical area (includes part of Hungars 

and Mattawoman Creeks) (see Orth, et al., 1979, for a detailed description 

of the site) has remained relatively stable since 1978 (Table 14, Fig. 16), 

although changes prior to 1978 were a result of the dynamic nature of the 

sand bars and spits in this region. The historical area was also the site 

where seven transects were made in 1978 for species distribution. These 

transects showed widgeongrass in the shallowest areas, eelgrass in the 

deeper sites and both species at intermediate depths. Horned pondweed has 

also been found mixed with widgeongrass in the shallowest depths. 

1 5. REEDVILLE 

In 1984, 264 hectares of SAV were observed in the section compared to 

the 364 hectares mapped in 1978 (Tables 4-7). Most of the beds, which are 

found throughout the section, were classified as sparse or very sparse 

(Table 7). This section contains the Fleets Bay historical site where 101 

hectares were mapped in 1984 compared to 73 hectares in 1978 (Table 14, Fig. 

16). SAV coverage actually decreased from 1978 to 1980 but increased in 

1981. This increase from 1981 to 1984 was noted to occur in areas that were 

classified as sparse or very sparse. 

16. RAPPAHANNOCK RIVER COMPLEX 

Only 23 hectares of SAV were found in this section in 1984 compared to 

93 in 1978 (Tables 4-7). Several small but dense beds are present in the 

Milford Haven area, remnants of the dense beds present in the early 1970's. 

The other beds are small and sparse, located along the north shore of the 

Rappahannock River. No SAV was observed in the Piankatank River. There 

were no SAV beds in the Parrott Island historical area (Table 14, Fig. 16). 
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TABLE 1 4. AREAS OF SAV AT HISTORICAL MAPPING SITES (LOWER BAY ZONE) 1937-1984 

Parrott Isl ands 

Area m2 

Date <1 0% 10-40% 40-70% 70-100% Total 

1937 0 297,024 1,598,268 0 1,895,292 
1951 394,797 778,146 1 , 222, 41 0 1 , 158,384 3,553,737 
1960 411,306 631,566 547,014 1,947,372 3,537,258 
1968 92,064 1 , 354, 11 0 1 , 205,628 1 24,374 2,776,176 
1974 0 2,922 7,710 0 10,632 
1978 0 22,872 0 0 22,872 
1980 0 0 0 0 0 
1981 0 0 0 0 0 
1984 0 0 0 0 0 

Fleets Bay 

Area m2 

Date <1 0% 1 o-40% 40-70% 70-100% Total 

1937 0 1,385,424 548,076 744,864 2,678,364 
1953 1 , 488,258 597,354 591,018 284,232 2,960,862 
1961 1,572,612 1,330,140 1,643,892 884,280 5,430,924 
1969 1,436,403 1,938,660 1 , 592, 170 270,372 5,237,605 
1974 105,714 1,624,884 1,325,040 0 3,055,638 
1978 167,688 528,918 33,592 0 730,198 
1980 0 121,890 26,040 2,472 150,402 
1981 0 683,250 9,816 1 3,986 707,052 
1984 232,164 730,680 33,318 14,556 1,010,718 

Mumfort Islands 

Area m2 

Date <1 0% 10-40% 40-70% 70-1 00% Total 

1937 0 495,060 397,368 23,832 916,260 
1953 1 51 , 728 699,252 106,356 1,461,846 2,419, 182 
1960 0 258,210 1,880,238 0 2,138,448 
1971 0 685,536 1,088,976 0 1,774,512 
1974 0 127,488 23,826 0 151,314 
1978 0 0 0 0 0 
1980 0 0 0 0 0 
1981 0 0 0 0 0 
1984 0 0 0 0 0 
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TABLE 14. (continued) 

Jenkins Neck 

Area m2 

Date <10% 10-40% 40-70% 70-100% Total 

1937 0 1,180,200 820,612 32,520 2,033,332 
1953 426,480 647,112 717,180 1,811,832 3,602,604 
1960 140,448 794,178 639,012 2,067,948 3,641,586 
1971 0 278,586 2,350,380 33,792 2,662,758 
1974 93,972 303,804 1,599,228 9 3, 91 2 2,090,916 
1978 132,714 299,760 671,616 162,408 1 , 266,498 
1980 60, 81 0 191,605 690,968 179,589 1 , 122,972 
1981 0 0 763,194 309,012 1 , 072, 206 
1984 72,876 289,388 563,268 954,360 1,879,892 

East River 

Area m2 

Date <1 0% 10-40% 40-70% 70-100% Total 

1937 1,024,010 809,770 1,357,790 85,530 3,277,100 
1953 591,840 1 , 158, 490 1,394,740 1,742,050 4,887,120 
1963 31 , 032 1,916,530 2,340,480 0 4,288,042 
1971 0 2,007,460 2,253,080 96,620 4,357,160 
1974 509,730 348,820 1,955,130 0 2, 81 3,680 
1978 47,860 515,000 1 , 864,850 0 2,427,710 
1980 191,520 451,351 808,842 158,634 1,610,347 
1981 0 96,174 1,183,542 198,474 1,478,190 
1984 496,445 739,836 706,736 88,458 2,031,475 

Vaucluse Shores 

Area m2 

Date <1 0% 10-40% 40-70% 70-100% Total 

1938 0 1,120,284 1,451,392 1,480,128 4,051,804 
1948 506,706 1 , 171 , 884 1,715,556 0 3,994,146 
1955 1 , 938,258 0 528,996 1,238,124 3,705,378 
1966 452,940 402,324 2,534,178 604, 176 3,993,618 
1972 286,554 364,764 2,515,740 391,770 3,558,828 
1978 187,728 507,054 80,872 2,036,526 2,812, 180 
1980 359,551 7,098 697,842 1,783,938 2,848,429 
1981 327,786 97,950 355,344 1,852,392 2,633,472 
1984 0 1 5,792 1,137,882 1,731,678 2,885,352 
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Figure 16. Trends in areal coverage of SAV at six intensively mapped areas 
in the lower Chesapeake Bay, 1937-1984. 
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17. NEW POINT COMFORT REGION 

Dense beds of SAV were found in this section in 1984 from New Point 

Comfort Lighthouse to just north of Horn Harbor (Tables 4-7). Two hundred 

ninety-nine hectares of SAV were mapped in 1984 compared to 271 hectares in 

1978. Prominent features of this section are the distinct, unvegetated sand 

bars found parallel to the shoreline with SAV found in the troughs between 

successive bars. 

Two transects were made in the area in 1978 for species distribution. 

Both eelgrass and widgeongrass were present, with widgeongrass in the 

shallower depths along the transect and eelgrass in the deeper zones. 

18. MOBJACK BAY COMPLEX 

This section contains one of the largest amounts of SAV in the lower 

Bay zone. In 1984, 1,550 hectares were mapped compared to 1785 hectares in 

1978 (Tables 4-7). SAV beds, consisting of eelgrass and widgeongrass, are 

present along the shorelines of the entire Mobjack Bay and three of the four 

tributaries: Severn, Ware and North Rivers. Little SAV is present in the 

East River. One of the largest and densest beds found along the western 

shore of the lower bay is present around the Guinea Marshes in the New Point 

Comfort quadrangle. 

Four transects on the Achilles quadrangle (Browns Bay and Ware Point) 

and two in the New Point Comfort quadrangle (mouth of East River) were made 

in 1978. Dat_a from these transects also showed widgeongrass in the 

shallowest depths and eelgrass predominantly in the deeper locations with 

the two found together at intermediate depths. 

SAV in the East River historical area (see Orth, et al., 1979, for a 

detailed description of this site) decreased from 1978 to 1984, but 

examination of data collected in 1980 and 1981 showed SAV increasing 37% 
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from 1981 to 1984 (Table 14, Fig. 16). Observation of this area has shown 

the increase also occurring from recruitment and growth of seedlings. 

19. YORK RIVER 

There were 238 hectares of SAV mapped in 1984 compared to 157 hectares 

in 197 8, an increase of 52% (Tables 4-7). The major SAV beds, consisting of 

eelgrass and widgeongrass, in this section are present on the north side of 

lower York River in the Achilles quadrangle. There are no SAV beds above 

Gloucester Point in the Clay Bank quadrangle. One small bed present in the 

Yorktown quadrangle in 1984 near Gloucester Point was transplanted to this 

area in the fall of 1983 (Orth, unpublished data). Monitoring of the lower 

York River has shown these areas to be increasing as a result of seedling 

recruitment from adjacent, upstream beds, followed by rapid growth of these 

seedlings. 

There was still no SAV present in the Mumfort Island historical area 

while SAV increased 48% from 1978 in the Jenkins Neck historical area (Table 

14, Fig. 16) (see Orth, et al., 1979, for a detailed description of the 

sites). The increase is a result of seedling establishment and growth. 

Two additional 0.25-hectare beds were transplanted near Gloucester 

Point in the Achilles quadrangle, one in the fall of 1982 and the second in 

the fall of 1983. The 1982 planting was done on 1.0 and 0.5 m centers using 

eel gr ass. The bed has grown almost into one unit in less than three years. 

The 1983 eelgrass planting was conducted on 2 m centers and the units have 

not coalesced but are still present and growing very well. The 0.25-hectare 

plot in the Yorktown quadrangle was also planted on 2 m centers. 

20. LOWER WESTERN SHORE 

The SAV in this section, consisting of eelgrass and widgeongrass, was 

found in the Broad Bay area off Lynnhaven River, Back River, Drum Island 
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Flats between Back and Poquoson Flats, Poquoson River and on the south side 

of Goodwin Island. There were 1,149 hectares of SAV mapped in 1984 compared 

to 925 hectares in 1978 (Tables 4-7). The SAV beds in the Broad Bay area 

(37.87 hectares-Cape Henry quadrangle) were not mapped in 1978, although it 

is most likely they were present that year since subsequent surveys from 

1980 through 1983 has shown the persistence of this vegetation. The 

distribution of vegetation in the Hampton and Poquoson West quadrangles 

remained similar while there was a 33% increase in SAV (516 to 687 hectares) 

in Poquoson East quadrangle. This increase occurred on the Drum Island 

Flats adjacent to existing beds of SAV that have persisted since the early 

1970's. Most of the beds in this section have been classified as moderate 

(40 to 70%) or dense (70 to 100%) (Table 7). 

21. JAMES RIVER 

The small patches of SAV, consisting of eelgrass, in the Hampton Roads 

area present in 1978 had disappeared by 1980 and were still absent in 1984 

(Tables 4-7). The remaining SAV beds identified in 1978 were located in the 

Norge quadrangle, and although this area was not photographed and mapped in 

1984, an aerial reconnaissance survey of the area in late 1984 indicated 

that these beds were still present that appeared very similar to the 1978 

distribution maps. We have assumed here that the 1984 total would be 

similiar to the 1978 total. These beds occur as narrow fringing beds 

located along the edge of the marsh channels at water depths of less than 

meter. The dominant species here are coontail, several Naiad species and 

common elodea (Orth, et al., 1979). 
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SECTION 5 

SUMMARY AND CONCLUSIONS 

The distribution of beds of submerged aquatic vegetation in the 

Chesapeake Bay and tributaries in 1984 was examined using both aerial 

photographic and ground surveys. Aerial photographs were used to map SAV 

bed outlines onto topographic quadrangles while ground surveys provided both 

photo verification of the SAV beds and species identification. To delineate 

SAV beds on a baywide basis, the distribution of SAV was divided into three 

major zones and 21 sections within the three zones. The areas mapped were 

displayed on 157 topographic quadrangles. The quadrangles include all areas 

with a potential for SAV growth in the bay region. The distribution data 

for 1984 were compared to data collected from a baywide survey conducted in 

197 8. 

In 1984, SAV was found occupying 15,400 hectares of bottom. Of this 

total, 18.7% of the beds were classified as very sparse (<10% coverage), 

18.6% as sparse (10-40%), 27.3% as moderate (40-70%) and 35.5% as dense (70-

100%). In 1984, 20.6% of the SAV beds were located in the Upper Bay zone, 

6.3% in the Middle Bay zone and 73.0% in the Lower Bay zone. The coverage 

of SAV in 1984 was less than the total found in 1978 (16,637 hectares). In 

the 1978 survey, 16.8% of the vegetation was found in the Upper Bay zone, 

26.7% in the Middle Bay zone and 56.5% in the Lower Bay zone. Increases in 

SAV coverage from 1978 to 1984 were measured in 8 of the 21 sections: 

Susquehanna Flats, Upper Eastern Shore, Upper Potomac River, Tangier Island 

Complex, Lower Eastern Shore, New Point Comfort Region, York River and Lower 

Western Shore. Decreases were measured in 1 3 of the 21 sections: Upper 

Western Shore, Chester River, Central Western Shore, Eastern Bay, Choptank 

River, Patuxent River, Middle Western Shore, Lower Potomac River, Middle 
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Eastern Shore, Reedville, Rappahannock River Complex, Mobjack Bay Complex 

and James River. 

In the Upper Bay zone, although there was an increase noted, all of 

this occurred on the Susquehanna Flats where 95% of the area was classified 

as very sparse (<10% coverage). Independent aerial and ground surveys of 

this area in 1982 and 1984, respectively, indicate that there has been an 

expansion of SAV in this section since 1978 but that the vegetation is very 

patchy and not readily apparent on higher altitude photography. Most of the 

SAV observed on the Susquehanna Flats was Myriophyllum spicatum (milfoil) 

with Vallisneria americana (wild celery) occurring in lesser abundance. A 

total of only 2 species were noted in the ground surveys in 1984, in 

contrast to the 15 species found here in the late 1950's (Bayley, et al., 

1978; Orth and Moore, 1984). Reductions of SAV were recorded in the Upper 

Eastern Shore and Upper Western Shore sections. Although, there was some 

loss of the aerial imagery from these two sections, the Md.DNR ground survey 

showed reductions of SAV in these areas. 

SAV in the Middle Bay zone was reduced from 1978 to 1984: 4,446 to 

984 hectares, respectively. Seven of the eight sections showed a decline of 

SAV. In one of these sections, Lower Potomac River, aerial photography 

obtained late in the season may have resulted in an underestimation of SAV 

abundance. Ground surveys by uses and NVCC personnel documented SAV 

presence at a number of stations in areas that did not show SAV in the 

aerial photography. Given the survey information for 1984, and what was 

observed for the entire Potomac River in 1984, the actual abundance of SAV 

in the Lower Potomac River was at least equal to that recorded in 1978. The 

Upper Potomac River section was the only area of the river to show a 

significant increase. No aerial photography of the Upper Potomac was 
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obtained in 1978 and ground surveys found no SAV through 1981. From 1981 to 

1984, 631 hectares of river bottom became vegetated with SAV. This increase 

includes not only many native species but also significant populations of 

two species not recorded in earlier surveys of the river: Hydrilla 

verticillata (Hydrilla) and Heteranthera dubia (water stargrass). Since 

Hydrilla has become a problem species in other areas of the U.S., there is 

concern over its increase to nuisance levels in certain sections of the 

Potomac. The river should be carefully monitored in succeeding years to 

follow the growth of Hydrilla as well as other native species. 

The Lower Bay zone showed an increase of 1778 hectares since 1978 (19%) 

with most of the increase (82%) occurring in the Tangier Island Complex. 

Increases in SAV beds in the York River have been observed to occur from 

seed recruitment from nearby vegetated areas. This increase was also noted 

in 3 of the 6 historical sites in this zone: Jenkins Neck, East River and 

Fleets Bay. As in 1978, no SAV was observed at two sites (Mumfort Island 

and Parrott Island). The sixth site, Vaucluse Shores, has remained 

relatively stable since 1978. 

In summary, although the total amount of SAV in the bay in 1984 is 

somewhat less than that found in 1978, both increases and decreases have 

been observed in particular sections. Most of the decrease has occurred in 

the region from just below the Susquehanna Flats to Smith Island. This 

decrease in vegetation during the last 6 years has also been noted by the 

Md. DNR vegetation survey (Table 8, Fig. 17). The number of sampled stations 

with SAV has continued to decrease from earlier years. In 1984, only 4.0% 

of the stations were vegetated compared to 9.5% in 1978. Seventeen of 26 

areas were without any SAV compared to 12 in 1978. However, certain 

procedures used in the Maryland DNR survey, such as stations located in 

-76-



Figure 17. Trends in occurrence of SAV in the Maryland portion of the 
Chesapeake Bay, 1971-1984. Values represent the percentage of 
stations with vegetation (N = 644) and the percentage of 
unvegetated areas (N = 26). 
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waters too deep to support SAV growth, may be resulting in a skewed or an 

unrealistically low impression of total SAV presence. 

Increases in SAV have been noted in the Upper Potomac River, 

Susquehanna Flats and at a number of locations in the Lower Bay zone. The 

increase of SAV in the upper Potomac River may be related to nutrient 

changes in this part of the river, primarily from a reduction in phosphate 

loading and suspended solids from the Blue Plains sewage treatment plant and 

the initiation of nitrification in 1983. The causes for the increase in SAV 

in several sections and decreases in others is not known, but annual 

moni taring of SAV populations along with the moni taring of nutrient and 

light parameters at these areas is essential for generating any significant 

correlative data. In addition, the success of various transplant efforts by 

both states should be examined carefully with regard to the nutrient and 

light regimes found in those river systems where the transplanting is being 

conducted. These data will be critical in understanding the success at 

these sites. 
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APPENDIX A 

SPECIES OF SUBMERGED AQUATIC PLANTS FOUND IN THE CHESAPEAKE BAY AND 
TRIBUTARIES (MODIFIED FROM CARTER, ET AL., 1985) 

Family 

Characeae 
(muskgrass) 

Naj adaceae 
(pondweed) 

Hydrocharitaceae 
(frogbit) 

Ceratophyllaceae 
(coontail 

Haloragi daceae 
(watermilf oil) 

Pondedari ceae 
(pickerelweed) 

Potamogetonaceae 

Species 

Chara braunii Gm. ---Chara zeylanica Km. ex Wild 
Nitella flexilis (L). Ag. 

Potamogeton perfoliatus L. 
Potamogeton pectinatus L. 
Potamogeton crispus L 
Potamogeton pusillus L. 
Ruppia maritima L. 
Zannichellia palustris L. 
Najas quadalupensis (Spreng.) 

Morong 
Najas gracillima Magnus 
N aj as mi nor All 

Vallisneria americana Michx. 
Elodea canadenis (Michx.) 

P lanch. 
Egeria densa Planch. 
Hydrilla verticillata (L.f.) 

Caspary 

Ceratophyllum demersum L. 

Myriophyllum spicatum L. 

Heteranthera dubia (Jacqin) 
MacM. 

Zostera marina (L.) 
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Common name 

Muskgrass 

Redhead-grass 
Sago pondweed 
Curly pondweed 
Slender pondweed 
Widgeongrass 
Horned pondweed 
Southern naiad 

Naiad 

Wildcel ery 
Common elodea 

Water-weed 
Hydrilla 

Coontail 

Eurasian 
watermilfoil 

Water-star gr ass 

eelgrass 



APPENDIX B 

TOPOGRAPHIC QUADRANGLES SHOWING THE DISTRIBUTION AND ABUNDANCE OF SAV ( 1 
<10%; 2 = 10-40%; 3 = 40-70%; 4 = 70-100%) 

-83-



' .. ---:'•·· >ft'tt&.k±tt,tti : ktt'';:rtrtt 
w:-orlCI"' • .... 

,,1 =~=·==t.,h~~s-., 
;~' C"""'9-' ....... .,_,__...,.__...~ 

-..,~ r~.....,_"'-162500-.-ol ._..GrKe....,..,..,I~_,..- 0.-.,..,..,bf 
............ 1~1940 ....... 19e.3 

........_, "'- USC1u5 c:twt ~72 ..... lk7 

~ll'(lflCWll927--~ ........ 
10.0CJO.'-lp ...... o,,,,_.,._.~t .... 

.... bfll ...... _ ............. ..................... ._ 

~,'.f.1:. 
---·-------·-

1000 ....... u--..ir .. -~ .. ~lds ....._ .......... _.... ........ ....... 
-..1•10..,.1tn,,,. ............. .,...~ 

SCAlfl]ol0::0 ____ ,_; 

c:o..-TOUlllfiffUWlt.10FU'T 
"""'-MOO€TIC"llmOillCllll!'\.*OIII

DV'"IIO~....O-•ft(1-:0,,.._,.._U,__1'19 --- .... --·-··-
H•t11•N'C000~1(1 .. f1< ... 1-•""AC:CUIMC'l'll--

,o,tW.(IVUlll!OI.OelCAllllW(i IIOTI)llll ........ nllf 
·--,----,.-. ................ llfOl,Q"! 

JIOll,C~ICATIC* 
,,_,....., 1111...... uflll..., .... ......... -- -----s.c-.,.,........, ........ ~ ........... .., --- _ ................. . 

:J.......,11o,,. Qus...._ O,._...,.. 



' DEPART~~:;.::~:~~~~NTERJOR 
' CEOLOOICAL SURVEY 

... r 

/ 
·y 

'7 
, C 

\ . ' 

,"' Maoc,lld td•led.andpubl1shedbrlhe".eo!Of•cll S11....,. 

,/>; ~:::u:~~=~llom-*~"" 
....,.1Q!iJ TCIOOl'"""'~hOfllll61!JOOKMm,ciol 
[lk!011QO*l!f'lfltl!l.....,ula_Or...,.11mapll\f 
__ , .. _...,.19391940 Jt-..cll~J 
~°""""'"on,USC&GSc'*1S720...l!M1 
f'ol,«or,icoro,Ktlolll917Noo1t1Amenr.,.~ 
IOOUOlool•'4DaedOlllll.,.,......,oor_~ 

1--i )--,I }--'t ,- -, --

" ·~ u.. lflCC oca 
f"'l"El:T"l '., "" =---· ~ 

-85-

NOR'ni EAST QUADRANOLI 
MAJtYLAND-Cm::11. COUNTY 

1.5 -::-.=.--.i-.. , ... 

-- - -_C!ASSlflCA_':.... ...,, __ .,. __ ~ ......... . 
~J(I) 

J09l0-W75llrr2Sl15 ·-



UNrTm8TATl:II 
lll!PARTMEJO' Of' THE IN'l'EltlOR 

GEOLOGICAL SURVEY 

, 
I ' 

' I 

. : ·:...\ 

Y,:•'- I 

·~:""'' 
• •!' d 

··: M, ... nta• I 

llr,-.1.. 
.::, f J 

-_/_L_,,.. 

. . v 

SUBIERGED AQUATIC VEGETATION 1914 * 

. ~' : 
I - .., 

·,0·.c· 

7 

.:~.-;;j,:-:::-:-· . : c--i.~: .. _;)it:- -
.- ;"';"' -

_., ............ ---USCAQS_,,, .... _., ... __ 
,...,....,1r-,i ............ ., .................... 
-.. ......... 1947 'lllllcl**lM 
~ ....... 1921No,111-°'*"" 
10,Cll» .......... OJI...,,_._......., 
~ ........ -..._ . ._ 

~I 
l 

r 
\ 

/ 
/·, 

-86-

.............. --- _. __ _ ......... ....... .... __ _ ........_ ............. _ ~..-.--........ au.- E-1DH• 41D. 
IEDOEW MD. .. ------..., ....... ,. . .,, .. 



UNITED BTAn:11 
DEPARTMENT Of" THE IHTl!RIOR 

OEOLOOICAL SURVEY 

r :· 

1.'"'. 
I k,.;~s' 

I 
I I 

1 

I 

. : ...._\ 

0.-~
·, 1 

/_ L - ,... 

'\ 

~~:rMt/ 
···,·( 

/ 

' ,, 

_,, ... ...., .......... 
~hMVSCAGS~ 
~bcMl.-irlM~S.,,.,, 

,......,,._, ..... ~i.., .......... ~ 
,.,. ............ 19'17 F"lllllct«ll9" 

~~ ]917North-.cM> ........ 
10,CU). .... ~(lfl_.,....~,,...... 
~ ......... ---.,~ 

sue•ERGED AQUATIC VE.GETATION 1914 * 

UNrTICD BTATD 
DKPAa"Tlmff o, TttS A1111Y 

COIIN0,-

-6 .. T· - - ---,,--

/i,J .,/ 

- \ '-J:l 
·:.::-~ *l 

/ 

I 

I .. -·~ 

/ 

/ 

I 

/ 

I 

>';~\ 
\,? 

>-· ,.- 7 -, 
I 

-86-

''JO" 
\ 

\ 
I 

I 

'/ 
.:,·; ., . 



-------=-------..... ·--"'"--''-...... --- ...... -,c --·---111-.--tNal .. ·----"'·"" ________ ., __ ___ ...., ... , ____ ., ____ .._ 

---------
-.. _____ .. _ 

~:~~ :=.=:~-~!·~ -- -- ... --- __ ...... ---·---- --- -- .. -... _._ ........ ______ .......... _ .. , . 
... - ... ,_:'~ - - ;;:- ....... - ·_ .... 
---c::::J --- • -M. -

- c::::J --- ··- -·--·-
--- c=J --- .... --- -

-87-

(DIM) 

PERRYMAN, MARYi.ANO 
UIIUSW7'1D7.$/1.S 



-88-

\ 
\' 
,\ 
\ 
\ 

\ I 

\ 
\• 

\ 

·/ 
/
,'·.·.: 

. ' 
J 

/. 
. 

I f 

_,,,-- 'i 

' . . . ~ 
• '/;'' I• ' ~ I ••• ' -... - -- '--; 

\ __ / .1 

( ·~x·-~-(, 

-~....:::,_,: _ _:... ........ ...___....:....:.--~--'+-i 
'I I 

•~rv•• ~,,..,; 
• -J 

-----~-~ +-::----:--~ -

t 

--~SUTIE--;~7-: 
. ~ .• 

"' ,. -
~ ai==-- -

==-
---



.. ..,.,, ... ~·. r~ ....... 

1·, ... ,11 .. \," 

"" 

. 

-89-



SUBMERGED AQUATIC VEGETATION 1984 * -, 

UNITED STATES UNITED STATES GUNPOWDER ~!,~UADRANOLE ,'!,f' 
DEPARTMENT OF THE INTERIOR DCP.u'l'IIElff a, THE A1111Y 7_5 °'!!~, ~ 1 ,,.. 

~-nOE~O~LOO---IC•A~L-8,UR~VifE~Y,os----;:r,...,..~·i,..,,~~--s"'---,'r-,~.J.-,~"'---~ccaN~~•=~~~~-=---,::--r--,.lll:,r---:a_.,rir""r=-...,,r--::::-r-._c,.,-,~--,~-=-~=-,r-~"'-~,·1.;'n~ 

D 

C A p E A K 

A y 

0 [) 
() 

-::.":"' . 
lrA£ ~:Mom 

-90-



-91-



1 ··,.._ 

,.•· 

-...,...._ I 

"'·~~ 

,.1' 
'\ _____ ;~/ ...... 

/ 
-··:( ..... 

\. 
/ 

:-·· 

..._ _______ ...,_ __ ...., ______ .. ....._ .... 
___ ..,. ___ I.C. _...,. ..... - ....... ,.-. ___ , .. 

=--=---==--=-=.:=:--==-·---- .... 
-...... ______ _ 

-==---- ..... -:.:c-.:.-=--

=~~~ :-·-:;- ------~--- :r - ___ . __ ...., ___ · .• --------------------.-- .... _ --- --.-. ... _ -·----- --- --------..... -- -- - - -- -----
=~8 ==..;- ----- ::::-..:::.: __ o ... ___ . .._ ... ._..., __ _ 

...,._c:] ---- ·- ---

I \ .... 

-· \ ·-

i 

\ 
~.·.::· 

-92-

. ii , II 
.. '.i~? 

.. .__ 

/:: /_,. 
.~ .. r 

1

t ... i .... 
--~ .. 

/ 

....... __ _ 

.. --... . 
I 

\ 
·1 ,, 

', __ '\-., 

. ', 

/.--; 

:· I/ d:·w 

CDNJ 2 

BITTER=a!,.,ARYI.AND --~ 



....... 

I 

I 
I 

I 
( 

\ 

•<••>'>••M• 1 

I 

I 

( 

"-. ~ - -r - . 

-..,_-

\ 

l 

I 

I, 

I 

' 

I ~"."""" 
\' 

--,y 

I 

,,-

./ 

\ 

' ~ } 

'-~ -

I 

I 

' / 

/ 

' )I 
/ 

( : .. -,;-· r-·· 

/ 

-93-

.... ,,., 

I ·, 

\ 

/ 
I 

\ 

/ 

).... 

/ 

/· 

I 

\ 

\ 

L - / 

- t--·· 

/ 
( 

\ 

/ 

' \ 
/'. 

"' \ \ 

I \ 

I 
I 

/['', 

....... _."; ..... 

/ 

( 

.. ..,. 
I 

r 

I 
~ \ 

\. 
n-~ ... :1·:.· 

\ 
/ 

......_ ~:"!...., I 

-"·~ •• ,, I 

"\ 
I 

I 

\ 



--

l\" 
rl) 3 

"Q! 

~tj 
I 

.... 

... 

.. -

·-~= ,··-· 

(-( ~'. 

~ ') 
~ 

I 
\ 
\ 

~:c=•= ~,'-t,=,;.c.::r, 
u .. , • ..,.CO" ... ,n .. , ..... '°" ..... -IOCCUIIIIC~STMIIM

RMIIIIILll'fUlllO\.OGICMII.HNIY ...... TON.DC .... ·--------··----·-IIIOUU'I" 

-94-

I 
1

10000 • µ,'" 

____ ....,_ 
_..., __ .,..,..,..... ........ . --

SW~~~ 
NJI01 ...... 71H/11 -



rono;. ... 

A/,; =--==':."'~-
.tJ? =:..u:::.us::·=.___. ..,...... r........,_....,....,......,... 

Culllft .......... ONIIIICllfS-.1911 
:,:: ... USCM$CNIII !,41.,. !loll 

~ ... '":;:-.... 1:z:~-.:.... 
:=-::-:!."":':..'-~ ... Ida 

...._..._ ... _..._..... ...... ~ .. S.,,...,."-..... 1 ............ -1,n ,.,...,..,_. __ ,__.., 

T 

CONTOUII INTOI\W.. 20 R£T 
""l'>OlolAI.KOOlllC¥lllmCIII.OOIT\ltllOflnt 

N"'4~UIO--•ruT-Oillf\lft•IIIINILOa-.TO 

-- _I_, ..... __ -

TH~•.u>CON"-•ll .. '""""o,,uw .. -ACCUIIACTIT.Ul
l'ICMIAU.l'l'Ul~~IIOTON . .___,.. ~"°'-JICll--------1-.s·----....,... 

-95-

ROCK ~NOL& .y 
'·':rr--.:,~ I 

~-- ..-;~ .. 
dj··········· 
~ 

____ ..., ... 
----~*'-······ 

~~ 
IIIIJ907~7'I07.!,J1S ... 

.... ~......=!.., 



-...... ~ _,, ... __ _ 
// ==-= .. ---~-..................... _...... 

... 1,u , ....... ., .............. , .. J 
0... ...... .., ................. , .. ::r.r.:::~ ........... JtM ... ................ ,..,..,.. .......... .... 
10.000-....... .-............ _.... ....... 

!.:'1~-U.:::~ ........ ...... 
..... ,. .... "'-fl,ft_,.._,, ... ..,._~ .. 
Su•-·--~ ................... 1910 T"'-

--Ml'la ~-'".2:':~rtn --l.09----______ .. _ ---
, __ COMl'\ICt-'• ... "D•ll-accUIMC'l'S' ......... 

P1CMtflM.l..,u.s.......--.......,,__,.., •. ,_ ·-----. .. ...-. .......... ....,_. 

-96-

OJBSON ISLAND QUADRANOLE 
MAIIYLAND-ANNK ARUNDEL CO 

7.5 -:."~~-=.':=.PHICl 
~-_J!____ 

0~\\\[}. 
\\'\1\i 
\\ I 
: I 

i 1 0 

@: ·0°111~ 
~ !Ii . 

e iJ0u @) 

~ 0· 10D~~ 
.,,~, 
0~~ 

> 8 
1! 

I"!. @) 1i! 
~ r- €J 

® 

0 0 

\ \, 
\ 

\~ \ • 1\ \ \\\ 
\ ·=- \ 
\ 

\ .. 
\ 

\ . \ 
1:11 \ 

\ 
)t. \ 

\(' 
\ 

\ \\ 
\ \ . 

\ 

• i 

i 

l 
ODCUSSlflCAHOll - __ -...,_ ---~ .......... . --

6115<!.!!!~ 
N)ICIO-W7112517.I -.....,_,,,. ... ..... ~ ... 



.· 

.. 

/ I 
I 

..,· 

C.....IIJUIIINUICMI 
c... ........................ ......... ,........,.., ......... ..,...1.., 
c..... ..... .., .......... s..,11M 
.............. UICIQl .......... 1 ... ,..._.,......_,1117,..,....,... .... 
10.CJDO.INI ... __.•..,.__.., ...... 

=:-... -::::-.............. 

- . - - - -
~MIIMI.JOPllf 

........-.rnc---.WU110/I ... ____ ...,.....,.,_.1\a .... La_ --- ... -......... .., ... ---_. ... _..._...WlfM ......... __ _ ............ _...., . ...,.. __ ·--------·-----

-97-

L.ANGfOR!411&!'5~ 
NJICD-W710H/1.t . -



lll'.'• 

M1pl)IOD'/theAr1"1yM~Serw1U 
Pubh~l'lfd!o,c,w,luS.D'/ltltGeoiOl•calSv~ 

1,rOC"•'•r>"'H"llp,>r,lotr•on,ta.onototrl"'ftW!!r,c..,,.1~ 
i"d t!> IM~"f!it,,it l"'""" t')I} .,,...,11 l)MtOl'•D"l 1,i,,n ICM} 

1-'f'•""r"oCt""!"<l•OI' 10:• .. o,·~~•,c•~d•'~"' 

'r. :-'('~ ~ .~.,:• " r•~• :n~:,'~~;:.'. ,,n:: ~::";' 
11 .. ,,_,,.,_,. '" ... , .... _.,""'..,l""G ..... ,ral'Su.._,1,_ 
-·•••~••.,.••P"'•t•-191) T~,.,.,,.,.._, __ t_c.._._ 

.~.:.. ... ,r.:.. 

~':Al[ 11400:> 

~':'~~::-J ,;:~~' i~: ~=:.:-~~ 
~ ...... , • .. >--• •-------""""""7::r-· ... - - i 

C0Nl01.Jl11Nl[AV.t.LX)F[[l 
....f-G(00(1,CY(UICAl,.0,,lUNOfl9~ 

'M""'''" ·-::~;:, :.~.;;:,. ,,,. "';"';''' ~.· ••. ,',' •oo ' ' 

H<1$N ..... CON"1.•U•""""''°'"'•I..N ..... ACCullM;rlU100,U,ot, 
fOIIISA.U9lUSQl(XOGICM.IIJM'1:Yll($T0..,,_._notz •-•oc~,-----,.-... .. .,. . ........,,oo,.qu111 

·-9 8--

_...., -- , ...... _.., ___ ... 
Ou•- o--



,..,....,.._.....,.....,.~~....._. 
IIICIDrr ........ ....,..,.19'2 ---~IIM'IIM2 
~~19.'7Nottll~~ 
10000-.ipt....son~~"""" 
1000-....... u.-.r,-~pl>dil 
,ontll__.. ... 1111,e 

" .. -.- ... _....-,...,""-~•1s_,,_ _,.1.,..-.,...,._ 1•n n,,.,....,,,.., __ ,....._ 

I 
ut•Q••o••o••"" .. .,,,,c.,o-•• M.c,.,...,..,...,u•n•o,,..n• 

I04T CONTOUR1NT£RVAl.2'()f£[T 1,,. 

,,.,. .. ,..co,o,.11:1w1h1•.roONA1..•».ccv1111CYlll•IO~OS 
A IOJIIM.lln'lllOlOlOOICA&.SUMl'IVll(STOfll.~ffONQUHI 

-99-

QUEENSTOWN QUADRANOLE 
NA.RYLAND 

--0••- o ... -
QUEENSTOWMi,N1!MBrn. MD. 

.... 
~TOR(VIKtllt7) 

-~11--1£ .. DVUS 



UNITED STATES 
DEPARTIIENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

l'Glo,l; ... c .. o.«T• \92JN0,tl>A ..... ,u11d1h1"' 
1ooooio.i.,...,,1N..,...,,, .. , ...... _., .... , • ...,1 .... _,,.,_ 
1..,.111.,,. .... t_,,,..i.u•"'"' 
UXK)_1.,u .. .-.. 11,1n-MN .. otoo1'"''"'"',o,,1!8 

, .............................. -0.-,-.i _ .. ....- ... ,- .... .... 
1,~----., ..... ---............. _ ...... ..., ................. _.._. 

SUBMERGED AQUATIC VEGETATION 914 ALEXANDRIA QUADRANOLB 
VIIIOINIA-Ofl'TRICT 0, COLUIIIIA-111.urYl.AND 

7.5 IIINUTB URIU (TOPOORAPttlq . 

'·· 
'"'""'(.:.:. 

~·::~.= ~~i.T.r:; .. _~.·· ,_,..,_,, ____ '-""_ 
,_, __ ........, _ _,_ ... 
~,""'..........__.,._._..., 
n...-,blpn,Mt ................. !fllt......,..ol .,......._.s.., .. ___ .,""'_ 

o,.rou~ ,,. .. 11,•, :· , 11 

"""'oc-t G(oc,tll( V(UOl Dll\.lM 01 191'1 

Ol''lM,CUIVISMIOIOUIO•••\•~T D/llv,,,"',"'All,1CM•11• 

'"'""""(0Mlt•I'>••'" ,.,.,,o,u, •o•ccu1u,c,,,,..,ouo, 
!Oll"'-lf11¥USGIOtOGICAlS,lJ""1YJ11SIOl'IYlll'GIH1A120'1 

a, .. t)VllilGl"IAOl"1S'°'60f MltHll4l M!I.OUillCnC1<,1,"'-.0TIISVIU( V!IIG.INIA 11903 
•IOI.OIIC)(K-lo,POGOO........;....rtMoDS¥I09Ql\,S&o• ...... IOOl"lQv1$1 

-100-

•--,.,....,...c.........,,.,(_111',on-\lMafl/ .,,.._....,._,.__ ... ,...,.......,_1,1•--·- ,i.,. __ ...,.,_, __ "'°"...,_1,n ...,_.., __ .. ~_.... __ __ ._. .. _....._"' ~----.. --
ALEXANDRIA, VA.-::0.C.-MD 



Tll(IOll' ..... ffOffl_...~'°"'r,,Df>OIDtl.-....C~ 
andlJf ..... V,INtyll942~tnolOl"lllflll ... .,.l,..2 
~~\911Hortfl~d·"""" 
10.000.tooe .. bt$afot'l4~tOOlo-tf1'1 ...... 

!!!\';"9'~':':',.'·-Mart,CO,podlltlot 
..... -,..._.,,.,..,,.._,_ .. .._.,, ... a.o ..... ,1s .. ....,.1,o"' 
-·•<ohotoa••.,.,,._191<1 '""'"'°'"'"'-"011-c"• .... 

.. ,'°"' MAXIMUMfl£VATIOH20rrrr IUI 

•., ...... _,,..,31,,•'•o•·•',,.,,•oo• 

l•oiNAll'COMll'\![IWIIHNAHONJt,,•U.CCVIIACYIT,.,.C,4'1()$ 

FOIi SAL( av u I GlOlOGICM. l,UIIV(Y IIUlOII ~IA non 
•,0&.ouonc- ,...-- .....,.. uoo,.,_,11,,,.......a.i:ON lll91,111' 

-101-

CLAIBORNE QUADRANGLE .-/ 
MARYLAND .. :~~,.~o 

7.5 MINUTE SERIES CTOPOORAPHtcl ,tr 

CLA~ 

,.., 
·- tnl IV u-WlltD ""' 



E A T E1 H 

) 
.. i 

I 

1 

I 

8~ 

~; 
·= 

I 

15· 

I 
l 

" I ... 

Control"'USUGS !=:==--~~~NII~ ftolr,toNc---- 1927No,91~dllultl 
10000-lootPNIIIIIOII~_.....,.._ 1000.......,u_,,.i,,-~..,_.. 
,-11~ .. """ 

N 

" " " _/ 

I 

-,..--.,i,.i,w .. 
SCAL['j°i4CUI 

~~~t ::··,:;-c~ ~~~:·~ 
fr•UJUMUN [LEV.UIOff IIFEET 

01•To01W.GlOOlTl(w(lllot4LO,,.Tl,IMOflnt 

""-""'' ............ .:.:·:..· .... --:;-..;::..:..~ .... , .... 

_102-

ST. MICHA;:!'v~~~DRANCLE ;// 

7.5 MINUTE SERIES rTOPOOAAPHICt l 

-__ ..., 

--,~t·"·:;.,.JO" .... , ... ,, .. 
. --·-----··,,!" ,/. 



•, DEPART~~~ o:~~NTl!RIOR 
.,_ OEOLOOICAL 8URVl!Y ,, .... ,:~?,,··~ .,7:·;r ·" ( ,,. , . ) 

/ 

(' fl 'J lr A !ti 

~C,,lhtAlmwMapS.MU 
f'llw..clllofNu1tbrlNGeaklFal~ 
~-USGI.Usc.GI ..... U5CI 
T .......... ._ ..... ___. .... .,,..._. ....... 

_.... ._...,._.. .... ~IMO. ~-
:.::..-::. "- ................. ..._. 1111 

......,_,__,....._UIC&GIINf'IMOil9111 
......,..........,. 1u1.._..,._..._ 
:.CC&:.:.;-.::::..~--· 
~:.-:_~,,-..__. ... lo •• 

u~.......__._,,,..,_ 

1 
-103-

Bl!LYOIR OUADRANOLE 
VIRGINIA- NAltYUND 

7,IMINU1'1:SIUIIQ
1 

. .,_ 

... 

... ··.l·.:· 
~C\ASSlflCAll()N - __ ,.. _ 

......,,,...,..._,~ ...... 
,, 

' 



UNITED STATD 
DEPAIITlll!:lfT 0, THE INTDIOII 

i 

l, J 

') 
? 

111•,l>j()'• 
'1"07':IO"' 

.-,/ 
/ :::"-"'i!'"~":~

,........, ....... ,,_.......,..,...__. ....... 
.................. ,IIO.C.."-..., ............... 
........ ......,.... ..... 1111. ,___.,.,. 

~ ....... --USCMildllfliM0(1961) 
,..,... ........ 1u,...,.,,__..._ 
10.000. ................................ . .... -..,.. ....... .,._,_._ =:--... ~·-----a,ttlillll. 
u....... .......... ._111 ..... 

t 

IIOUlfT Vl'.IINON QUADIIANOLI 

. \.·1 . 

. '~. (. 

~-~ . J-t -~ ... --
.... ..-...-- - -... ---

Ol"HCUMIIAIIIOIOIHIDll ... l•nrT-D*T\.MIIIIIMIIU.•ffl 

_____ ""' __ .,.. ___ _ 
-----·--····-

-104-



UNITF.D STATES 
DEPARTMENT OF THE INTERIOR 

OIOLOOICAL &URYEY 

.. 4:.rc...c:...=~~~ 

,, ··:~.L -·""'"' 
_,, ... __ _ 
~-P'llit ... llr ... ~Sur,... -.. -r._.....,._ ............... ............_ ..... 
.................. 1"'2 ................... lta ,... ......... 1.,,....,..... .... 
10.000.fllllp ...... _,...._... .... =:--~----....... i= 

·-··--··-= 9Cll(IJ4CIDD 

/ 

-105-

....• ~ 

- -· .... -

_...__ 

-
1"° 

.~ 

---- --......... -....... . -.... 



-106-

~~"'-
Q'.)-- - --

'"" .... ~ . .-:..=-c::~ ... - -..... 
ll()A[l (LA<,',•I• A1'f,~ 

r·~~i. 
1~-1>'-.1"• 

.J31•31·)0" 
76"01")(r ~"" 



" 

Ulff!-allTATD 
DIU'AJITl(l!lfT,:Wnta

OIIOLOOICAL 8UIIVS'I' 

••,r;:,:.:.•r~L-~='-'=--~I --

• i •· 

- - - - - - ;:;:'-. . ' 

1 
-107-

,_-· 
·., 

-- J' _L·L.~ -~ ...... --~~I 110')0 

_.,._.. ,, 
=- ===----== ' --



,/ .... 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY ,. 1•-1 __ _j_ -

:.. 

/ 

I 
I 

•sAv PRESENT IN THIS AREA BUT 
THE AERIAL PHOTOGRAPHY. INFOR 
ROBERT TWILLEY- OF THE UMd. 
ENT AL LABORATORIES. 

MappedbJltMINfftyMapSeN,ce 
PubltlMdlofC:IYtiltNbJthe~Su,.,.., 

I_ 

/ii 
;! 

f~....,.._-... ~--br~ffllfl'Odll 
.... .,,...,... ..... _...,.,9'1 ......... ..-i-...19'11 

~loot~~':~~-=-!!\~~T-.._........,*111 l 

I 

I 

, .... 

.... 

-108-

~ (),. r .-4 
.1· K 

SHARPS ISLAND OUAORANOLE 1.5=~~::-.. / 
_ .. ,.,.,,,. 

§' 

\t I 

SHARPS.A~~ 



' MARYLAND ..... 
.. ,, ... r 

> 

" --~--
C.UOOPI 

-L I 1 

... t··· ... 
/ ~t: . .-.;;L_~·----~/ -----.. ··----·

==--- ::::-..:-__ "-® 
--- .. - ·••·•• --@ 

--CORI'S Of ENClNIIIS. u. s. -

.-,;. '-' ' r 
l~NHK.L.I 

w·-~--·· SCALE-=~ '"'" •• ~~:.-=- -~.7 ~~~i'"'"~:u· 
IIAXMJM lUYATION II fUl 

DAlUMISIUNIEALDIL 

19C_.tD ,- ""1.tT..,. UllflO'I ~OIi C- tJM 

POil SAU 1ft' U S.MOl<NNCN. """"'°·--TON···-.1110LDC1t ___________ ,. ....... 

-109-

K 

• ~ .. - ~ .. - .... l.,. ··--··~' -
CHU RCHCICRIJm(E~IM& 

N3130-W71G7.51'7.5 



I ' •\ 

-

..... 

I 

i 
.,·, j+ 
r-r 

j 
I 

Ill 
I :+ 

1!1 

' ii 
I 

+ 

-110-

' 

/,,,,,,, 

+ + 

+ .. + 
0 

-4 

0 

+ Jt: + 
,.. 

n 

+ + + 

• 

+ .. + 

• 

+ + + 



.... ;·-"' ,t .. ~ ... \ 

,. 
... : 

.~~ 
iit 

·~ 

,, M•pPf'l'I •cl,t•ll ,in<1;ul·""f'<'lt. H11!>{>f',,. i,: 

,, ... f~ :;:.:.::::.::·.:,: ;,::: ... ·,~: .:::: .... 

...__ ..................... ~ ... _........ 

.-.1,11 ...... -. .. nw.....__ 

....... _.. ..... 1111 

.. 

sua•ERGED AQUATIC VEGETATION 1984 

\ , ·,. ,·. 
c"~ -., 

·.\. "' ... 
\ --\~,· 
. i 
;j\ .... · .. t,···, 

,". .. \tl~ 
·~ (. «·· \ 

\ ,. 
'-.\.' 

' :r 

. •.·. 
· ..... 

~ -;: .. 

. " 'I .. 

:/-·/ .·· . ~a . GI ' 

\,"i ,, ..,. ~ 

... f • ···- :.":.:;.: ,i/'; ... ,,:_·.~·-· ... ,-,·· 

.. ~ ,,•, ~-- " (. 

M!ICIN,tlQlOO(llt"NIICAlblt\llllOJlll't 

'""'' ,,":!~.',".,:.,.~~-,'·~ ·~:,".·.:.•· ,: •: :: .~.~',:' 

......... """' . .. ....... '.... .... . ~. . .. -~ 
FOIIS4UIYVSGIO..OGICN.IUfl'VfY.IIIHTONVIIIGl ..... !10l1 

"101ot11 PtK.,.,ooc; ·-•..-oc .... " ·"''" u .. ..,.s ,, ,.~..,,,..11 a.. •1ou11• 

-111-

NANJEMOY. MO 



UNITED 9TATl8 
Dl!PARTMl!NT Of' THI IHTIRIOII 

OEOLOOICAL BURVIY 

!::=,-:==:.:..-=:.:..-..:== 
.............................. .._utclGIClwllHP ... 1 ""' ....................... ~..,,.... ,..,..._.....1.,, ........... ..... 
10,000,tat ............ "'..,.... ........... .... ..,., ...................... _ =-:-_... U-.-T•--..... ........... _ II, 

,_,.. ....... .._ ....... .-ctN.._ ............ ..... ...................................... ,_....._._ .. .......... 

SUB11£RGED AQUATIC VEGETATION 814 
• r • 

I .,.. __ , __ ,c_ 
•c~-·- .. c, .... • -•• 

- ...J ~-~.=~-~~-~~~-=~ 

~ ::~~i~:~;~-::-:~-:!."-,!--., .... --
°'"" c~r ... ,, __ ... nri-.,.,11111 ....... ,.. 
-· ... ::-..:=:':.-:==.-:-.-::.--

, .... -~IIS-.n'M ... Tll)W1&. ----- lf--
POII MU fl't U.t.~ .....,.,_..._ .. C._ ............................. ~-·---- ..... --....-.... .. _ 

··112-

\. 

.........,"°IJl'af.ll_i..,M....., ............ -- -----'=-- ............ o--
MATHIAS IIOJ!M'~~~ 

NIIQ.t-W7100J'JI 



\ 

·! 0 A<l,·hllll 

-/ ' 

/ 

\ 

I 

/ 
/ 

I 

\ 
I 
I 

I 
\ 

\ 
\ 

/ 

\ 
\ 

/ 

............................. UMl~Sur.., 
c...-.UIOI ... VICMI ,..,.......,......,_..., .............. .......... 
..... , .. 1., ........ ... 
:::c-'......::::.:"!':....--:-~,..:: ... ,11 • 
.....,_....,....._ ,., ...... __._ ..... 
10,0CIO-frMf .......... ...,....._.... .... ~-==:: ............... ... 
,_ .......................................... .... 
~ ....... ~ .............. ,..___.. .. .......... 

/ 
I 

I. 
// ! 
I,/· t.,. 

.i 

-113-

I. M 

./ 
I 

/. 



... ~ 

UNr!DSTATD 
mPAA'T11111T rw TH& •~ 

OSOLOOICAL IUIIQY 
J!I!""!. 

:······ 
.. / ( 

·· .. _ 

SUBIIUGED AQUATIC YEGETATIQ• 11R: .... 

+ 

i: 

-114-

COVE POINT QUADRANOL& / 1.,-:f:.~:= / 
1,'h'IO 

~:;:~ 

! 
! 

!i 

f 

-«-0-- --- --___ ........., ...... --COYE POl,n/tlD. -~-=~~ 
,.IIU ...... 1112,S/J.I 



UNITED STATES 
DEPARTMENT OF" THE INTERIOR 

GEOLOOICAL SURVEY 

r 
l,.,_, 

~-

L., 

MIIPll"'IO,Ull'Atm,Mep~ 
~lofC:MluMti,,lf'leGeolof,c:.IISu,wy 

r......,.._..,.. ........... ..,~ .......... 
.... ., ................. 1941 ....... ~ .... \9'2 
~ ....... 1927Hoo1tl~-.... 
10,0IIO, ........... OII~-----
~ ..... ~,-~ ...... 

~-

.,.. 

~-

t 

-115-

TAYLORS ISLAND QUADRANOLE 
MA.RYLAND · DORCHESTER CO 

7 5 MINUTE 9Dl£1 
111.,._,.'lll#l'll'Ol,IAC*AMQU 

-____ ... 



/ 

UNITl!:D STATES 
DEPARTMENT OF" THE INTERIOR 

OEOI..OOICAL SURVEY 

~, ~~l 
/ :br,!"~":~s-. 

t 

} ... 

.....,... .:::_ cuss: '~~ ---~---······· 

-116-



,_/--</ - ..• 

/''"'"'.',: 

/ 

) 

i 

i 
.. \ 

I 
J / 

J-
/_/ 

-,.; J 

L: "',;_ 

= :i~::=::rlhtGeotopSurve, 
:=..":..-::.-:-:-..:=-:-... --
..,........, .... usct.GSctwt lMMlll ltN 

Nt,-.c•---- lfl7,..,. ............ 
10.000. ................... v.,.__...... ....... ...... _ ..... ....,..... ........ .,.... 

\_ 

\ 
\ 

N"" Cyftll-OIOUII.,.... •• llff- DIITUN • - I.Oil' -'II -------· ... ·------·-····-· 

-117-

( 
~ 

KINO ~II QUADIIANOLII 
YUtOIMIA-MAltYLAND 

1.5 NINUT& HIUU .. ,._.,.r__.._ 
·"'·' ;' 

... ,•" 
,,..,.,.. 

lllnW 

',. 
\ ... ·-'·-~ \ ... -

.----·.·: 

l . ., ,·~ 

- •... ~ .. '1 

£:; .... ~ .... 
_.,. ____ -----~ ........ . --KING GE~!!c,8!~!~ .. 0 .. ,.__,, .......... 

.... u. •1101111, 



0 
-,~ ~~; ~,·::.~~ 

/. t• 

___ ..... _~ .. 
..:-

-118-

DAHLCIIIWIQU~ 
YIROIMtA-MAIIYUIID 7.5~-=:w~ ........... 

·. C"; 

------------..... .. ... 
DAHLGREN.:-...MD. ~=-=--



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

0 

.. j 

0 

Mappt'd ti:ltlf'd ,ndpubl1\ht,:lbyt,,.C.01ot1ulS1,1,wr, 
•l'lt~•honw,thCommon,...,1thol\l,r1m,,,pllC•n 

10_... ........ p1,o1 ... , ........ ,,,(_,_, •• - .. .,.,p .. 01.,,...p11, 

P"•>ll .. •ooh•t••"" 1%1 J •• 1,1,,.,..•M 1'1611 
\,..,..-,,.,.,.,"l•PS.."''""'0'1•"'n•"'"'•"•'""'''9',I 
s..,,..,..,,...,,.,. .• p1,.,d•U<n"'o••""''""'u<,1.i.f<.Ch••"'>'>f>•"4 

,119,01 '"'''"'"'"'-''°" '""' Mf'""""''""h•l•••<>"O'P"'"'"..,. 

............. , .............. 191' 1,1,.., .. ""'"'"'" ~·· .... , 
IOfl00'-11••01 .. _n""'•'•'•""'"""''""'"''''•"' , ... ~"I·"·• 

1000 ..... ,.,t, ......... , .................. ,0•1•"''''"' 

, ..... .., ..... ..,,._, ....... , ....... ,.., ............................. .. 
..... <lllf .... ,b .. l"' M"II OflOlnt•1pll\ fo,,\ •"'"'"'11•1'1" '~~, ... ,._..., 

.# 
:• 
t . ,. 

,, .. , .......... , .......................... ,, ... : ..... , 
IOlt!,AII IY U !,C.IOIOGl(.l1 SU"'-'P ltfSl()tt "'""'"'" nou 

•i.ow1RC.1i.1• o,wt!,l()lro()I .. , .. 11t•1 ltf!,OIJIICIS LHUI\OllfSWllll v111(,1 ... ,,1. 1/''J(U 
••0001•1•1~··••M<;•Of'Q(;IIAl'W• ... ..,, ... 1,, ..... ou,\O&Ol&MI 00, .. QUIII 

-119-

• 

'T, 

• 

COLONIAL BEACH NORTH QUADRANOLE 
114ARYLAND-VIROINIA 

7.5 MINUTE SERIES (TOPOORAPHtC) 

i,', 

~ 
,i, 
I 

..•..... -. 

. - ! 
I ., ;;,o 

7 - • ·;. i"' 
•I 

f.~ 
..,,.. 
:---· 
: .·1 

COLONIAL ~EACH NORTH. MD. -YA 



-.., 

... (/ •. /.. 
·····---:···· {_ ·------r--,,c\t"' 

\910 0004:n 

1 

./ 
./ 

-120-

p E A K E H E S A 

B A y 



UNITED STATES 

"'•"'"'""'""""·1-.... -,,c -""''·--··'""°' .......... , • ...,., .. 2 ,...,.., • .,.,.., .. •"'"•"'-~....,.,,..,,.._cllec._.1,..2 
i>ot,c,"",c"'o ... t,o" 1921Ho,!t,A,_,c,.,datw"' 

10.000-1-1 •"" h-""' .. ,.,... .. ,i1 c-"·"•"' 1n1-
1000 ...., .. v .. ,_.,, ,,,.,_ .... ...,,1., ,,,. 1,ck1 

1 ... ,....,.,,,.,0-., ,,. ..,,.-eo.,.1,_, i,, ,,.. G.....,.,.,., s .. ._ •·_,,, .,.0,.,.,,..., ,.,_ 1,u ,.,,.,., • ..,,i_,...l_c_._. 
!Nit M.O.l'COMJ'lt(tw"" loAHOH•l lUl'ACCUtAC~SIAHO,UM 

,oitS.,..U9'fUSGtOl.0GICAI.SUttYllltfSTOfl\lMGINIA220'2 
Al0ll)(IOfK"'8-IOf'OG-ltll,.,,, ... oo•eoi.tlS•~• ........ IOOOlllQUftl 

-121-

P,...,o,yh......,. ..... ,,,,..l'l"lduty,oad .. l~ 

::-~..,_, :'.'.. ":":. ="""1-0 lo,1 or dry 

c·,51:,i1Aout1 

HONGA,MD. 
HONOA. MD 

""°T~KD191t 
AMl1HOIII MltUUU 



' •'\. OEPART~~:J".::~:~~TES 
,a• ,..,,.,,,. CEOLOOICAL S E INTERIOR "''"r ,-1. URVEY 

-~::):,, . ·······-···· 

\ 
\ \ '>/ ~-

., 
;><:··~---~· . 

. ... .. ) 
........... .."n:.~· 

0 

£11kllt ... 

0 

r:::. .. 

·~-1 ,u, 

-122-

\ 



. ; 

G 0 .,. 

QD 0 
o· 

GP 
0 +· 

. \_) ~ 08 
., 

8 
C' " 

'2l 0 

_ .. _.. _____ _ .......... _ ..... ____ _ ____________ ............ __ ............. ..._... ... _______ _ 

-123"'.'" 

0 
0 

0 
,) c,C!'! 

'~ GO 

\V 

COL.Otltk1 •• ..._ ... MO _,_._,..an .. ...................... _... ______ -------------,,,. ...... --- _...._ .......... --·- -----·----



VIRGINIA 

HARRIS L O T N 0 

I 
81{1 

{If 
It; 

I 
I 

I 
I 

I 

/ 
I 

I p 
/. I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

U.t.-__ ._,,. .......... 

-
~~~~ ;::::.._:~== 
-=--~ == ::-::: =--= !~ ==~.':'! --- - - --- --- __ ... __ -..,.. ______ ----·------_...., ______ .... __ . tJ 
::.,-;:;;:;...-=.:-= =~~ :=::= -·' =--== ::_-. ~ ==:;;;;: -
---- --L . ...&. =-- 'r~{ :-::-.::~ ~~ 

I 

/ 
CON~n~ 

I 
I 

I 
~ 

O~ITAM 

M I L E s T 0 

N 0 7 

j-
0 r 

0 M A 

+ 
C 

_!!,_-=-!'!I---=--=-''=. ======!';---_......-.--!IJ:. ... 

-124-

\._ 

w N 

V 

t 

E 

SHfET 5660 • NE 
....... __ 

STRATFORD, VA., MD. --



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 
1Vl'!t' .:.:r 

... 

... 

... 

,I 
•r 
!~ 

... 

.,.· 

.... 

... 

wo1'llfr~· 

.. ~{' =:':C:7..~~p Sur-, 

,,;:" ~--lffllllltlllll'I~.._ ............... 
...... 1w rOOCJll'_..,~..,......_..1tiU 

.• 

+ .., 

-. -·,no' ----..--~==-=~=-=-~·-=-~. --~---, .. hi 1-.--

fMtS-0CM"-t<l•fMIM1--IICC\IIUC'l'lt .... DMIDI 
ftMt ..... , ., u .. NOf.oacM. tufWn,.........,.,.., o.c. ---· -· ----------------...-

-125-

:-.. 
\ 

-=---~~-=,--~.'t"-•· ~ J,,::O"lC1 ~, .. 
......... 

RICHLAND POINT ,MD. 
_,.R~D~l~~ 

NJI01'!t-W7607!,/7'!t .... 



--

\ 
~ 

:J:: 

t'l 

t,, 

:,.. 

..,, 

t'l 

l 
I 

:,.. 

t 
I :>: 

t'l 

11.:;;. 

1 -

~":::... 

&l 

UNl'Bl>STATD 

It O 0 

-----

-126.::.: 

BL0008WORTH ISLAND QUADRANOU! 
NAltYUNO 

'!.MJ.=:.=:..1rCM1A.,,.... 
-, . 

/Lo-11.11MP! 

/ 
/ J • I T S 

/ s f 

i' / -=..-
/ --/ 

/ 
I 

/ 
_/ __ l"}(T ~rtlPI~ U.~1·-;. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

Q 

+ 

KEDOE8 STRAITS QUADRANOLE 
MA.RYU.ND 

7 .!I MINIJTE l&RID ORTHOPHOTOMAP (TOPOO 

s'OBMERGED. AQUATIC VE~ETi'tiO~-·-;gs4· 

-127-



"l,....N. 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOI.OOICAL SURVEY 
-[. 

C11IIU1tlllddr.,ro...-,nl)l<'ICOfflP<ledf,om-11ll)llot09"11)11J 

t1kpn 1942 foPOl••P~v ir,p1,,,.11blt111,.,n 19,2 

·~ ,:, ,·.:f~{:::~::-~:::.:: .. ::-:~: 

+ 
7 

+ 

UNITED STATES 
DEPARTMENT OF THE ARMY 

CORPS OP' ENGINEERS 

TERRAPIN SAND POINT QUADRANOLII 
MARYLAND-SOMERSET CO. 

7.!5 MINUTE SERIES (TOPOGRAPHIC) 
.. ,, DUL-....,,, . .,...,_ 

SUBMERGED AQUATIC 
VEGETATION 1984 

z 

x,. ~- (D) 2m(SCAJ..E~24000.aooo 'lttlCI liOOC 'OIXl•w 

~--~ ~ -~ ~~ ~. ~~-c--~~·~l• 

HIGHESTGAOUNOELEYATl~2FEET 
~lVMl!iM[AN50.LlVU 

~HIS ...... co,,n•t•U WIT>< N.O.TIOl<t•l MU' ACCVIIA(:" STANOUIOS 

.\POL POfllALtl'fU.l.ltOLoetCA&.IUIWfY,WASHIMGTON n.o.c 

-128-

+ 

+ 

,IERRAPIN SAND POINT, MD. 
ROlDCl.ASSIFlCATION 

TER:,~~~~~ MD. 
NJ8QO..'IW1S'U.SOS 



\ 

I, 
a \ 

-129-

:.:,..,? 
--.:·ja 

EWELL QUAORANOLI 
MARYLAND-YIROINIA 

7.:1 MINUTE SERl~S (TOPOORAPHIC) 

EWELL. MD.-VA. 
tou,1•JLL1sou•••11GLI 

H)7!>2!>-W760017!, 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

Q£0LOOICAL SURVEY 

TOP01••1Jh,bJphploS<•"'"'•l"C"'.thod1ho,n-,•• 
photoro,fl1t•~•" 1967 f-.ldcllKUcl 196a 
S..i-,Md<t1Jr,•"'•M•P .... ••ct"'•P4•1 .. l'iM2 

S..le<titd h-,01011~pt,,\d•I• COMP,I ... t,o ... USC&GS c11 .. 1561119691 

l'Ol~Oll•tP•Ol«h"" 1921N~tll•-..:111delym 
10000too111,ohlNIHCIOIIM•rJl•ndC~1t,1!1tl-,,.l•fll 
,nc1v .. ,,.,,,,oou1tn,1,,,111"''°"'0,_ 
\OOOme1.,u,,,we,w11,,n-MM.,celoo•odl1Ckl 

' Cll,,,,..,.,.,,., .. ,i.<)f\Mj[> 

COHTOUII O•t£RYAL S f[[T 
Ot,lU .. ISIIIUNSU L(Y(l 

0(,rMCUJN(SUIDS0UIII01MO,SINF[[1-0,tlUNISMUNL0WWAl(. 

' •"l•t&<o•_,,. . .,.,, .. o-a""''h•••n• 

, .. ,s •••co,o\l(lWITI< IIIAll()ftAL •••ICCUllAC•ITAld)AIIDI 

J'OII IAU rt U.I.QIOI..OGICAL IUl!Ntf'.'#MNtNGTON.DC lOMI 
AND WIIGHMA DNtStON Of MIHIIIAL 111eouacn. CHMllOTilS'ltlU. VMMIMIA nt11t1 ··--·---------·- .. --

-lZ.·0-

ORl!AT FOX ISLAND QUADRANOLI 

7.1 MIN~~;v~;l~~s=RAPHlC) , 



\)"+ 
,(, 

C) 

-131-

CR18Fll!LD QUADRANOLE 
MA1tYLAND-Y1IIOIN1A 

7.9 NIN~~~z:::!.RAPHIC) 

. __:_-~ ... 
/'· .~ ·; 

~~~~· 
NJ7N.I-WJMll1.I 



'le;~ UNITED ITATl!I 
"~~ DEPARTMENT Of' THI! INTERIOR 

,,._ OSOLOOICAL 1l1JltYET 

, ...... II' .....,.ltl_ll'IC _. ...... "- _ ... 

=-:: .. :-:-:::.~": ::: 
S..twllJ*Olf•..,icNY-ledl,-uscaosc: ... ,15)4(19691 
T11,.,11W1r1tt-•11101111t ........... 11,.,.pt-1,.....,_ 

~....-,- 1927Nortt1"-ou"•.u11"' 
IO,OCJO.IM4 ............ '1'11111111 _.,,..N .,._,_tll _ 
IOOO--"'V-M1Tr111-MM1,ui..p,.toch. 
..... 11,,._, .... _ 
, ............. ,-~tt--lM ..... , ... 1 ..... 1_ ...... 
....................... _ ... ........, ..... ,11 ............. _.,_,.. ..... 

.............. 

' ..... --l--hCDIIC•-•100t••a:•11•~-r, 

CONTOV•INT[IIVALlOf"[[T 
OOU[OlUIU•ll"ltH(IH 1,001 CONlOUIIS 

OIIIUN ti MON SU UVll 
Dl"N C'UIN(S ••D IOl,llfDINOl 111 '1':(T-~tuM IS NIA'l lOW WlllU 

-·*'~.:.-.::.:.~.:::-...:::;..~::',: --· 
lNIS .. Al'COM"'-IUWITN NATIO-. NAPACCUUCVIU.111(),\ICJI 

,.ottlillll.l9't'U.I.MOloetCM.IUINl1' ..... I ... TON.D.C: ..... 
.tND ,,_ CWlelON 0, ... Ml. ~I.CMMLOTTta'W'N.U.- nNI ·-·------ ....... ·-~-

-132-

IIUDVILLI! QUADRANOLI! 
YIIIOINIA 

J.SNl~=•=APHIC) 

I 

\. 
REEDVILLE 

......,....,.. ........ u,N .... .-........ -- -----~ .......... 
O••- o--

..,!'!E!:.~ 
NJ141-WM15"1.I 

I 

I 



UNrnD STATES CON_.,.EALTH OF YIROINIA 
TA.ltCIER ISl.AlfD OU.u>RANOI..E 

YJJIQetlA-ACD'lllACX a, 

1.5 ~~~RAl'teQ '\.~ DEP"':'~~~~ '~~.;, ........ _~n~ 
,,.,.,~-------=«:::,_-~__:"------=----'·".!" ... !'.__~·---~!!..!!!~"""""'""-_!!!._---~----.!'i<:__---"'-""="'--------'"-----~-----'C.:: ,, ....... 

.•. 

C 

·- .M·"'•..,,c,~,..,,...:;,w, .. ,,.,_...,_ ....... 
··-- .. ·-•ai· ~.-,.-.~:,.,,-·y· 
~:-:::~~":""::·. :~·::::"';' .... : ..... s.· ... i /_... '<M . ;,+,'. 

~ ....... """•, ... :;.·· ... :,--............... :..• .. .. 
.. YX·'·"' r,r :.rw;,, .,.,,.,,1 ~oirr:i,•-1• _._ 1,. .. .,.. r.,.,. 
;:o_ .... _ .... _ - •·- -:..•"' r•t 1,~- """ .1 

.. SUBMERGED AQUATIC VEGETATION 1984 

s 
,P 

.\ . 

0 

C 

'2!. 

'O 

!'>~" •.· -- .. :..~,:«. 
;:.a....:.:,:i:i: 

~ -~>-~~~-~7? 

• ... '.. . • • ·- ; ..... ;, ...... , ! ···- ... - ,:-u. ... ~, ~::. ... i· ... : ... •:"I 
~~~-''"' ·'-"o..::>Qo:.a.,.s....-o"£• -~,-..·o,,.c: ,c:,,aJ 

'--= ~-~ :,r :::-::-. l'l~U : ....... .:"'""'Uo'I,,..( """'-"''\!I'° 

-133-

:: 

lJ 
A y 

TANGIER ISLAND=·:.= 

TANC:ER 1Si...AN:). \.'A 

.. :-.. -. · .... · ... 

... 

. .. 

· .• 

... 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY -· ~--------r 

...I 

t 
,l ;; 
if 

·-1 

.... i 

.\ 

/ 
! 

~:t:;.. ~,;::";•;:.,,h~: lh< 0.0~<•1 S"N'Y ... 
.,4-''!• ::::·:::~r.::::.:~:..·::·: .. , .... ~ ........ 

$.to1Ktl'Cln10•ot••PMdlllCOfllP,INlromUSC&GSCh••IS61!1969) 

,.,,, ,nti,,,.,u,o~ i "01 '"""IIH to,"'"''"'°"'' P"'POMI 

P<>1,con,, P'"'""'''"" L9171110,1"""'"'"'"0•1um 
IOOOOtoo1,,,111;11..-,o,,V"l'"'•'ooro,,..1e""""' 1,0u111,0nt 
1ooom.,,,.u ....... Hll1,i11-w"4.t•C&IO•l••Ol,(klZOflfll 

S1>o<111n...,.t111Mh...,,...,,c, .... 1,.1,u11ta,ou1111,n 
"".,..,.._,,1""'°"'9', .... 

,,/ ,-

.. + 

'*'' 
I.) 

+ 
Cl 

" 
Cl 

~ 

IL.-,, 

... 

"'""'11:/h 

v:,t:,:' ~.~.:.~~oc:,• 

.~ 

COMMONWEALTH OF VIROINIA 
DIVISION OF MINERAL RESOURCES 

JAMEi L CALYJ;,;~ItTE OIOLOOIIT 

CHESCONESSEX OUADRANOLE 
VIROINIA-ACCOMACK CO 

7.5 MIN~,E~R~~~ ~=RAPtUC) 

SUBMERGED AQUATicvEGETATION 1984 

(01\lfOURtNl(RYAISF[[l 
OUUJII 1S "'UMSU L(VH 

O(Ph• cu•~cs ... o SOuH01•11:os IN rn•-OATU .. ,s .. tu, lO• IJIA1[11 

. ·~1 •<°' •o...:.t <JI' Pl ~, ... ,,',,.;,.,.I •t1• - ' 

IH!SNAPCO .. •l•ESW•THNATIO ... l .. AP.OCCu•.C•sta .. oA•OS 
ro• SAl.l .,. U I Gl:OLOGICAL SUftVtl'.WA$HtHQTON.O C 102'2 

..... 0 vtttGINIA OIYtSION Of' MINlllAL JtlSOUIICll.CHAltLOTTlSVtLLE.VIIIGOIIA lJlal 
A'°"°'" one•••, ___ _,.. ..,.0 S'tlllOU IS A\1-.M\.C (NI HOUUl 

-134-

.. ; 

CH~~9~~~§K~ ... ~~ 
Qs...i.Jtoute 

___.., ___ Jt CHESCONESSEX. VA. 
K,.C,lltlf'l(Ul•tlllJ..OSAlll(L(. 

101•!1-W7~,Ul7 !I 



UNITED STATES 
DEPARTMENT OF TH!. INTERIOR 

OEOLOOICAL SURVEY 

'· 

G3 

It EA SL E•Y 

BAY 

I s 
ri 
H ~, 
u 

..... j<'-~~~~-=-~~c=,~:,--'-~~~--=-~~-~:;;-~.-~'--.-;;;:-;,:e,c;;;;;~~r..--->:~=-..... 7o""':a~=-r-~--=~~___,-=.,..,_ ..... _,_-="""""; ....... :;;;'5'"....--'=""1,1 ... I 
~~RK~~ _ ... '\~~ 

Con1,ol1Jw-USGS•nOUSC&GS 

loP011••pll,ti,photOfl'•"'metr1e,...11,011hf•Offl-••• 
pho1.,.,apt,1u~n 1967 r,~dcl'l«ked 196a 
SvPt",..,..1.cumyM•pS. .. ic,,upd••fll l~2 

Mi.c:1l'Clt.r<1,0111pllocd1llco"'p,INl,omUSC&GSCh1rtS61(1969J 
Tlll1,<IIO<ffl,t,on,11101,nl1"41tdlo1naY,lll•onatP<1•110WI 

Po1,cont<"p,011Chon 1921No,tl!A....,,c,nd1tum 
10.oootoo1,,.dbaudonV"l'"'•c-c1,n,1,1,11tmi,o.,1h1one 
IOOOm~,, un,-»1f,,,.._,, .. M .. cal0tt"dtoc~1 ,o,..18 

f,n., ••cl on- ,,,.n ,nct,ut, w11e1ad Ian.ca anti 1,e,10 1,,.., ,....,,, 
,.,,..,,11¥.,l•b•,on-•1•p110101.,oi,1 T11,1,1110t'"•l,o,,•1uncheclotc1 

S11o<1d11htd1>1~1,,..,.,,d,c.11111,o•<i:•lb11011thnn 
,.,,bllOftlH••lol'>o!Qlflr,hl 

l I ~ I •'<OOollU 
11,:;;L~l .E.1.:E,t ~·-~~~ 

CONTOUR INTERVALS ~HT 
DATV,. ISM[UrlSF•LEVH 

O(l"THCUIIYUANOSOuMOINGSINH[T-O.\lu,.,s111(ANLO.W.o.Jlll 

!M(>o(o•0&-0,"0(•l•--O.O•••'[l,Jaf[(! 

TH1SIIIAl'COMl'll(SW<l .. NAHONALMAPACCu1tAC•SUMO.,,lt05 

l'OltMU.., u• GEOLOGICAL SUltYO'.Willllt11NGITOH.O.c 20MI 
ANO YHlOIN"' DMS,otll 0, MHttML lt[SOUIICEI. CHM&.On(SYN..L(, VMGlfltM lllOI 

A•01.DllDf.1C ...... TOl'()QU.~1111,V1.V.01YMeOI.IISAIIAllMol.lDMIIIO,UUl 

-135-

~...,,~ :;:--1'111111,fwordty "'~'\.,~ 

O••- o--



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

ConlrolbrUSGS,IMIUSC&GS 

lOPOf'•pl,y11Jr,hotoe,1ffl"'91rl(:,,..tfwNh"--,.1 

;::
1
u

11:"c!::1tt1~~:.!,': .. ,,1.., l'Mf 

S.ltctedll)'d•Ol'•""·cdll=P,INl•-USC60S=1Sl•n969I 

Polyco,,,cp,Olt(hOft. 1927NorthA....,,u11Nh1111 

:::icx:'.::ICl.~b:onv,,,,,.,, too1d,111t• ti,llf'I. ,011111 lOl\t 

Toplate .. ._,,..........,~anDMulllllllJ 
---p,OtlCbWll-10,.........,.. .... 
n ..... .-1 • .,_11rc1M11NQ!ffl91ttci. 

, .. ,......,,_111d-i.Mllc*t...aw,dl ..... l ......... 
.....,~Oll--phDI ........ Tl!II ......... IOl'IISUnci!Kked 

COMMONWEALTH OF VIROINIA 
DIVISION OP' MINERAL RDOURCIS 

CONTOURINT[AVAltOrEEl 
OOTl[O ll .. [S R[Plt[S[HT ~ fOOT CO"TouM 
NATlOfW. GIOD(TICVl:ltTICAl O,,,TUIIIO# 1'21 

O(PTHCUllll[SAN0S0UNDINGSINF[[T-0,,,TUN1SN[lNl0WWAT[lt 

'"°""ftt£•tLA110NIIIP~NHlllM(YW011MTUIIS
1
11•Mli,,1,..,11 

TMISJMllcc.ollQWITM*'TIOtW.~MX:IJMCl'STMQl,flDl 
l'Olfl UU IV U.I.CIIOlOOICAl IUM'n.lllSTON.~ noa:I 

Nl//0 WQarM ~ OF -.-&. IIDOUIICIS. OWI..OTT8VI.LL Wl<WM Z21a 
AJIQUal-~IIIIIINMm..,_.,. .......... ~MOIMT 

-136-

11_.._.,,.~compolld,,,~.-,s....,r,1 
..,.....-, .. ,-,-..--...... ....... 1,11..iaa. 
_.mg TIMS,nforlMl-natloeldc'--1 lllap ..... 1979 
.........,.__ ... ~-.-"""'11111a111 
...,,.... __ ...,..lfflffllhlCMnl .... _.., 



... j. 

Colllnlli.,,USGS.1ndNOSINOM 

T.......,ti,phOIDll'tffilMl'tCfflltllolblfom•III 
~ .... 11)967fieldcMCIINl961 

~:,_~-:: ~a:=:,;;:::~ 119691 

~p,ci,-cl- 10000-loolplllhclllbNNon 
'f'"1"1IICOOl'clr.,.i1s,t1tn1.lalth10nt 
1000-....... u-u11,-w1rNrc.torsr11111cu 
-11 . ..-111blllf 1921Mortll"""'~"Oalllffl :==-=~=--~=~NJ 
W..,pf,Clloo...-,Nl971 
No....,.eu11.,..,o,clr,1,.,.~.__ 

I 
c,,ic,.,..,..,...,c1••1•0fs"11' 

COMMONWEALTH OF VIROINIA 
DIVISION OF MINERAL RESOURCE& 

FLEETS BAY QUADR.t.NOLE 
YIROINIA 

7 .5 MINUTE SERIES (TOPOO 
UIOODO,tn II' 

'AQUATIC .. VEGETATION 1984 .... ,. 

) .(· 
. '~\. __ _ 

FLEE.rs. l!AY .• 

CONTOURINT[RYAllOFEET 
DOTT[Dl1N[Sll[Pll(!i(Pfl,,.001to100u111S 
Nol.TIOJIW.GIOOCTIC'IHTICM.OANM0/1921 

Dll'TMCUMSANDSOUtlDINGS
1

1t1:f't:O--OATVMl1$

1

til[Ml.OWWA1'U 

TltlS....,CC)lffll[SWlfHMAT~-IIICCUIIIIC'fSl.....autm 
fOfl SAU 9V U.I.GIOlOQtCM. IUfWEV.IIISTON.WIGINA nat 

ANDWIQtfMDMIIONOF...-W,IIIIOUfllCQ.OWI.OTTUVLLLWIGINADm 
AflQlDlll.,..,...~IIWIANOIYWII.I.AYMAIUOIII.....,. 

-137-

~ ·, 
\. 

' 

+ 

) 
I 
'1, 

;/ 

+ 

r.:i 

(:.: 

..: 

,,\ 
L 

I 
\~ 

'<: 

"' 
r.:i 

::z: 

'"' 

-

'I 

! • 

" 

FLEETS .. BAY ,.. ... 
,.......,,.h...,.ill.....,, Llpll..,.rollll.111 ....... ............ ___ .... __ _ 
:::.i:•..,·:.=::· ~'*-~~~. 

(;$1att:ROIM 

PHOT~CTl019,. 
DIIA11tltHfll-KMl.l'laM 



.. ..,/'\, UNITED STATES CClMMONWHLTH OF VIROINIA NANDUA CREEK QUADRANOLE ,;.t•' 
".;, DEPA~~lg:LT:uER:~ERIOR J~~:o~ c~v~l:.~~~ER~:~~:.r 7.5 M~~:~l~R~~;~~;~pHIC "' 

J>•,oi,#Cl--------'='-'------"'-'------=----"-r--+=-----2'1"111-"''1'=.:;-=,,c#=",:~=-=----'-'1°~'-,-'------- ••,,._.,, ''r-''-/ -~'---"==,~-'-"----~•---'-'.wa,30",., . 

/ 

• '\ I 

\ ·\ ," 

\~ 

\ 

·1 

i M ' 

,, ,, 
]1'37~ "It op 27)0000,a(T 

;~ppedldittdandpubltshedbJthaGtoloaulSurvty 

T"'°91'•111rllJllf'olOl'•1111..,.1,11:mellloltlfrOffl_,,,(lllota..-1,ttr, 
11lo.e111967 F,eldchotcklldl961 
$11ci,etwdHA<"'JM1PS.r .. ,c1,,..pd1ledl942 

5'1tc:lfdll-,dro1<.,t,•c~l1cOfflP,"41<0fflU5C&GSCh1,t, 
56411968>1"4!t61U9691 Tl111,.,lofm11oon,1no4111t,...,. 
IOl'lll'f•pl,on1lp,,rp0ws 

~OIIICP,O!Kl,on Ul27Nortfl ......... ,c,11d1h1ffl 
10.000·lool trod bH..t Ofl V1t .. 1111 C-4,naM .,_a.,.,, -Ill -
!.=~r::1::11,,,..ul lri111, ... M Me,uto, ••d hck1.,-11. 

C 

+ 

I 

•11 1r.JO" 

' (",f(••"'''°"''fl"''·o,· .. ,,, 

.. SUBMERGED AQUATIC VEGETATION 1984 
:~ ... II/ 

/ 

H E s A 

B 

(' 

•11,.,..wa111,u.v 

SCALEJ24003 

111111,1 o um lllOD X100 -

T>H!,NA,CON,LIUiWlfHNAflONALNA,ACCUll'ACV!,fANOHDI 

f'Ollt SM.I .... u .•• 0€0lOCMCAL auRWY. WMHINQTON. D c. 20MI 
#10 \llllG .. OA DWfl,fON Of' MIHt:MI.. MIOUllCll,CHAllt.OTTlSVtl.Ll,\llltQINIA Jaal 

.. FOI..OI• DHC .... JIIG T-- _. MD ....-.S • .,y..--.,: ON MQUUT 

-138-

J 
i 

i 
t 
? 
j 

.,,;;;.;_·-.... n· JC)_n·JO· A 

NANDUA CREEK ~).. ...................... ~ .... -. ., ----



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 
7!"SJO• 

J7·-----~~~...,---~----~--'t-~~---~'c;;;r="'jiliii,5-:..--...--.,,...~,.-.--,-:-:,r-~:,--~-.--------,:-:-,-::-:-=,,,=-,-;..--~------,-----c--114 

1_,,.p1,,i,,pt,otot<•'"',...1"c"'•lllod11toM1 .. ,11,t.o1oa•1pt,1 
t"li1n 1967 F,-ldchK~l968 

S.,1,ctt'dhTd•Ol"Oh•C<IIU comp,1N1ttomUSC.t.GSC1>11II 
S6'1(19~0f•"0!>6B(l9691 T11,1,nlo,..,.--,1not,nlfl>dt'd 
ro,n•••ltltOflilOv•OOt.H 

F-01,,0.,,(P'Oi«lo,, l927No•lhA.mt'"(""<l,luM 

\OOOOtoo11,,d1>1w.1onYu1,~·•coo"''"'"s,S1tm wulhlO"I 
1000 m•t•• u ..... ,w1 1,.,,1,1•~ M••uto• I"~ i..•~ 10n, L8 

CONTOUAlNT[AVALSfEET 
0AIUM 1SNUN UAUY[l 

O(PtH c.,11,cs •'-'•050UNOll••GS .. HCT-OATUN ._ .. l .. , •o ... hAf[II 
>•, ., , '' ,• '*~ ., •• ,~, -·, ~- ·. ·•ll .... •·1 ,-~l <,>I 

.• , "'"~ "~ ., ., •,o, ' .,,, . ¥,., 

TM1$MAPCOMPLt£$WITM01AT!ONALIIIAPACCUll4C•STANOAIIO$ 

fO• SALi 11Y U S.Ol:OLOOICAL SUftVtV Woll&HINGTON.OC 20242 
ANO VIIIOINIA ONIIION Of IIINf:IIIAL IIHOVRCU. CHM:LOTTHYILU. VIIIGINtA 22IOI 

llfOI.DlllD€ICI .... NGT--ICMlll'I_D_Sra11\l-.......lO..IKQUl1T 

-139-



UNITED STATES 
DIPARTIIIINT OF THI llffERIOR 

OEOLDOICAL BURVIY 

COM!olONWEALTH Of" YIROINIA 
DIVISION OF NINEIIIAL ltDOUIIICII 

IAMD L CAL~~!~1! OKOLOOIST 

l>i1S N41'C0Ml'L•tS WITH 1,jAl•O ... AL NAP&CCUIU,C• 5U. .. 0Alt0S 

,oauUlt'f'U.S.GtOlOQfCAltlHWtf'.WAIHINGTON.OCI024! 
AN0VHIOINIADrtlSK*Of'MINIIIM.JtllOUflC'H.CHMlOTIISV9'.U.¥tllNMN .. 

-140-

+ 

+ 

DELTAYILLE OUADRANOLE 
YIRQJNIA 

7.1111!.~~-~APHIC) 

·:.', I 
( / 

l!>•r/ 

CoQ 

to; 

-.: 

CoQ 

... 
-.: 

"' 
r.i 

:i:: 

(,) 

"/ 

I 

/) 

\ 

;... 

"' 
~ 

M DELTAVILLE, VA Ll 

tdUO-W76lSl7S 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

"I 

~ 

,• ,."/ 

J 

-~J I 
1l2 •. I 

I 'ti 

~ 

\ 
\ 

\ 

\\ 

To,.,.-1""1'bypll,ol<>t1••"'.,..l•l(,,...!t,oclsltc,m1.,,11 

p"Ole>.1••P"' t••tn 1967 r,.,ld <"'1:kt'd 1968 
Supe•Mff•A•m,M.toS.r.,um•11011t'd 19•3 

S.1«1..0,,.cl•o1••ol"cd,tl(°"'p,1...at,o,,,USC&GSC0,1,1!)6'tl'IJl6&I 
IP1,,,nlo,m1t,pn,lnot,nl#ndt-,Jlo,.,,.,,,t,on1lpurpow,s 

Polyco,.,c D•ulf•rtoon 1927 No,10, .,,.., .. ,1nd1tum 

1000010011 .. d1>nNlonV"l'"'''oc"d'"•t••1•t•m1.0ulllto.,. 
IOOOm11,,un .. ,,u1T,1n .. ,,.,.M..-e11or1"d1oc•• 

f ..... , ... du....,1o .. ,, .. d,c,1 .... IKledl•ftCtfftdhtk:II• .... ,•-· 
, • ...,,.11y .. ,,~.O"H"ilpt,0109,1pt,1 T1>,,, .. 10, ... ,,,o .. ,1wftCl>K,..s 

~ 

i '~ 
,"'··)if~, 

I 

o<'.,f 

CONTOURINT[RVALSF[[T 
0AIUM•SME4NUAL[v[l 

O[PTH CUIIY[S,\N0$0UN01kGS 1tt f[(l-DATUM •SMCU• LOWWll[II 

,~, "'h~ ••~o, o, • 01 -1, • '..,,,.,,'". , • •u ' 

!HOS M•Pf0"'PL•£SW"HOIAll0NAL 10,PACC\Jll'AC• SUNOAIIOS 

fOlt SAU •v US GEOLOGICAL SUIIVEY.WASHINGTON.D C 20142 
4NDVIIIGtNIAOIVISION Of NINIEIIIAL lt[SOUltCH.CHMILOTTIESVllL[.VlllGtNIA21903 

A fOI.Dl• DCtcM•IIIG TOl"OGU-IC M- -0 ..... 9(11.111 AVMlAaU Of< •lOUUT 

-141-



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

Conlrot"' US(i$, "°"HOM. Mll'l"ll""f ..... ,.~ 

T00011.,..,"'pha(air_,.,...Cflwthodt"""'.....,. 
................. 1963 fltldCPl«ktcllM!I,, SuperlNII 
USCo.l•lld.....,_.ocS-.,,mep_...lMa 

~-=-:~::::~,.::.==-~lllll•Mc1'641 
::=cu:=....::~"'°'.!· ....... 
~~=~1:r::;.: 
;:-_":,"::'=::==:-.. 
,_ ... __ l_ .... ~~i...:--,-·--...... ., ............ ,.... .... '""'"'°"""_,. ___ 

'•· 

__ .._..lllpurJllll~ldlllCOOOIHIOI 
.. ~,,,..,...,_...,... .. lfO'II ..... ,,.........,._,,, ..... ___ _ 
Tl-.~lftll-1'111,...,'-C ... ..., ...... ,,., 

COMMONWEALTH OF VIROINIA 
D1Yl8ION Of' MINERAL RESOURCEII 

CONTOUR INT[R\IAl !I, FUT 
MTIOMI.GIOIIIETICW:IIICM,.DltwOJ/ltl't 

OU'hlC\MWISANDIOUNOINOIIIIFUT-OIITYMISllfNIIU'.M•l11t 
'"' q1,,ua,....,. arrwlllll TIC 1WII ClolTIIMI I\ -AIU 

_I ... - llt'"KJo11 fMI --ft UNI OI - - -1(• 
lll(MUIIGIIUMIOfTICIC ,,...,.._.Tt~•U,tlt 

lMIII/INCOWI.IUWITHNlll,flOIW,._,..IICCUIIACYUMIQII.I .. 

POR 1AU rt U.I.CIIOlOGCM. IUIWIY.IIIUTON........., 121111 

~::'C.:::==:"~=..r,,.. 

-142-

WARE NECK QUADRANOLE 
VIROINIA 

7.5 MINllT'E &ERIE& (TOPOORAPHIC) 

\ 

\.... 

WARE NECK,.. 

WARE NECK, YA. 

"40TOflilVISIO tNO 
D11A5UIIVt,IW-Kll'lt:IVI.U 



S.le,;lfCI ll~d•oto•P"•C d1l1 co,..p,I"' ho"' USC&GS Clla,1, •94 1M 
Sl•1196ol) fi,,,.,,1o,.,..,110,,,1not11,1a...,..,10,"1•1pl_,, ... ,PDH1 

~~O,UCP,01Kl,O,, 1927No,111A....,,u"dat .. ... 
IOOOO-roo11,,,.ba-o,,Y"l'"''c-d,nala1~11, .... -,11.o"• 
IOOO;;lttUl'l,..,Wth1111, ... ,wMt,1UIOllllclt,c:1t1 

(,.,.,...idH-h...Softd,CIIIMl«le,ll1nc:fl .... l111dl, ... 1 .... ,a 

.. ...,,u, .. ,,blao,,_,,1pt1o1or1pfl1 T11,1,nto, ... a1,o,,,,.,nc:11K~lld 

·t, """ ifflr 

Wl ... 0 ... 0ltM-OlfnC:-M 
OlCLIIIAIOl'1Cl•IIIOl'INll1 

COMMONWEAL TH OF VIROINIA 

CONTOUR INTERVALS FEET 
1)1,TUN 1S Nbff S(A L(Vll 

O(ll'IN CUltVU ANO sou•o11,os IN ~(ET-l>AIUN ,s MEAN LOW WAT[II 

'"'"UNO•NQ[Of"D<•••...._,,.,,.,•16<U• 

-143-

MATHEWS QUADRANOLE 
YIROJNIA-MATHEWS CO. 

7.5 MINUTE SERJES (TOPOORAPHJq 

o-..... 

,..,~!~~E:!:.!!u 
NJ722S-W761S/7S 



UNITl!D ST ATl!B 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY ~? 
·-r-------==>--.--=--r--:=----i-~~~~~~~~~~~=-:::-:::-::---:"-".=~~:JE/.:~~~ ...... 

\/ 

\1. 
11 

( J' 
I /J \ 

:,., 

"' 
~ 

.... ' 

I" 

... " 

===~~=:--::·:,·~-~·~· 
.... -:.~-,cllat1c-po:l•OfflUSC6GSCIIFt564U9681 

,..,_.IC,rllflCI- 19l7NorlllA-•c•11d,tu"' 
l0000.lw4p,..,. ... onV"""'•c-d,1111,"11-.oo,,U1·,w 
1000.-wr u'""""' r,.,._ .. M11,utor .... t,ckr.. 
nM\I.INafl,11-.i .... 
,._, .. ._....,..,,,..,..-.caa,,i,e1ec1e11~,.,..1,.ld1t,..1..,.., 
....., • ..,.,.,.,...,_,,,,.....,..,. n,,1,11tor"'1l-11u,ic;"9cqd 

StiertilHl'lellllllveh""'"'"'u1,,11,.,.,u1N,-o .. 11,,... ........... -.,1,..~.,.., 

I 

·) 

I 

CONTOUltlNTEAVAL!iFEEl 
O,t,TVM 15 MUN SU. UYh 

0["HCUlt\flSAl,j0S0UNOIMGSll•HU-OAfuM•SMU.Ni.0wWA1(II 

•-1•u .. ••~i.l "."C(•\•-••••!f.·'11<fl' 

h1!$M.lil"COlll•Lt[Slfll'ITI< IUTIONAL M•l"ACCUIIACY$1"NOAROS 

AND .,.,.:,c:. ~~ ~·w:=~~==~c~4:~~:::.~/"'~:!.A 2flDJ 

-JAL 

C;u S Roult 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

S.leclflfll,cl•ott1pr,,cd111comp,lldl•omUSC&GSChl,114921nd 
49409641 H111,111orlft4'1111ft•IIICll1n11"4f,dto,,,..,p:,on1lpurpOl,ft 

l"olycoft,c:p,o,tet- 1927No,t11"-•1Cl,.dllufll 
\O.OOO·too•1•1C11MoHdo,,'l'fl''"1eoo<d<n1111ut1m.110ull!fo,.. 

:ooo,.:!::.:"::::.:••"-•MN11utorp1C1hck1 
r,,,.,.., •• .....,h""'""'nt1Ml«ledi.ow:11ftCl1 .. 1c11,,,.•-·• 
.. ....,111, .. ,,~i.onH"IIP'IOIOl••P'>• nu1,nlo,.,.,1,o,,,1um:ll«i...ll 

N1tlllloloin1o,ttlldl'ill 
No,n • ..,..c .. 11w••0td•••n•.,ch•,........._..,. 

•• r 
'•· ,. ,;1 

··-·r.:i;· 
""C:ct."'.!,:,\~:::'.~,c=,., 

CONT0URINTEAVAL5FEET 
NATIOfU1LG[OD£TIC V[R1'1CAL OATUl4 Of 1919 

D£l'THCU""U""'OSOU1<j()1 ... C\INHET-OATUN!SNE•NL0WW,\f[II 

!MIN(H .. ,0G(Ofr,ot:,t•-•••
0
h•l••Ut 

1Ht5NIP(:0N"1..IHWITHNATIONILNAPIICCUIIM:VSTA"'0AIIOS 
FOIIISAlllYU.SGEOLOOICALSUltYtY.RHTOk.'llllGINIAnol2 

ANOVNIGINIAOI\IISIONOFMIN[R.l.llltlOULIICH.CMAM.OTTtsVIU.(.VIIIGtNIA22903 
A 'OI.Dflt D[ICINIING ,_,,._ MU$ AND l't-,, • .t.11.1.11.Ak( OIi MQU(IT 

-·145-

ACHILLEe
1
~~:.~RANOLE 

7.S MINUTE &ERIES (TOPOORAPHIC) ?>'" 

\ 
\ 

\ 

RIVER 

,, . -···- ...... -·--··· .... ;; .... -... , -~- 76'r::~· 
ACHILLES ) 

......... --L""1-duty ···- ~ 
~,11m-d...t, -- - Un,rnprot,«ldofl ........... ~ 

~us~ r__,,St.iit"°'* 

ACHILLES. VA. 

l"M0T0tNVt:CTfD1t1J 
..... ,,,,.,.,.,w_u.,.n111.W 



/ 
/ 

' I . \ \ ' ~~-
\)) ( 

+ 
) 

ii-oouoaOHt:AS'1 ,J 

··T ·-
IOCID O SCALEJ24000 

~~~~~~~lI~~:~~ 
NEW 

.,E..,..I ....... ··-· 
UI• Qa,D ,o,, ~.~=-~ ..:&," 

146 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

COMMONWEALTH OF VIROINIA 
DIVISION OF MINERAL RESOURCES 

JAMES L. CALVER, STATE OEOLOOIST 

11·21---~~---~-----~---~r--

/ 

'~······· .1.1d,,, ... , ..... , •• ,, .... ll:Sdl..;,;,'h•""'6J1!%91 
, ",>t n,,..,,1,..1 ,,,. ~ •. ~•T ,,n~ !'"'l)O..,< 

+ 

.. (.) 

SUBMERGED AQUATIC VEGETATION 1984: 

"' 

- ~ "'"" '"P. f<, "1 '- "<•'• ,,,.,., •UP •(Cu<>•(' <,U. .. 0• .. D'i 
fOlt SAU l'I' US GEOLOGIC.\L SUlltV['I' W4$HINGTON DC 202<12 

ANDVlltGINIAOtVlStONOfMIN(AAllt(SOUltC[SCHAIILOTT£5Vlll(.YlltGINIA2190l 
• fOI.Ollll OlKIUIJI .. C TOO'OGlll,.~IC ••'11 ""'0 SY .. 90!..I ~ A~llllUH a .. 11(0U(ll 

+ 

CAPE 
1 

CHARLES. VA 



·~ 
I 

........ 1> .. 01--·oc:occ .... , ... ,c,.,,.o,"'u' 

-~111J .... ..... , ...... ., ...... , ....... ....... 

COMMONWl!ALTH OF VIROINIA 
DIVISION OF MINERAL RESOURCD 

CONTOURINTER'IAL5FE£T 
MTIOJIM.tlOD(TICffllTICM.l»in..O,lffl 

mPTN CUWIS MO.,.,,_ Ill l'l:n....f»,T\.llil IS llfMI UM •TEI 
,i,c KU.T--NIP NMl• TIC,_ W.1\lllt ll .,.,., ..... 

•-u• - •-•m TIC --Tt ulll Of Ill.Ill MtlN n,u ,.._ •• - "'"" .. __ ,n, 1• ••nu, c.c __ ..,., ,,..,,,u:,.-ou,uco,,.tT 
't'MIIIIW'~-IMYION,lt_.~IT ........ 

l'OII IALI IY U.I.GIOlOCMCM. -..WV,MS'Y'f)N.WICJNIM Zl9N 
AlitlD ........, DMIION OF IIINaol&. MIIIOIJ9IICa. OWI.OTIUW.U. Vlll8lfM Din 

AfG.D9-~ .... Mm ......... .t.VALW.IOII~ 

-148-

~CHERU.qij~·· '\~~ 
s--,11..,_, .... ...,.... ~........... "'' -- --- .. O••- o--



'"··~·:t ... 
,. .. 

,......,..,~ic: ......... ..__.. 
~teu111963,llldcllecllldl965 
~11"'1...,,.._•,..,NledlK1 

~,...~,:,.~,:..."°!"!':c.::..i.,ar ,..._ ..... ...,,,... 
~..,_11,11.tO.OOO-JolllP..._,on 

::-:~.=:.... ... ,Id$. 
I IITIIOIII0

1 

___ _ 

-ll,ll'IOllll111DIU1. IH7No!tftAmlrlClflDIIIIM f111tflddllflldlw.nticatMllelldf9IIClllldtillfllnll .... 
To!l*-tllfll'-(IINCldlllllMarttlA-ICal'I0.-1913 ...,..,.i,flllbl9on-..a~ Tllit,,~lon11..-hlte'*I 

29"'9t.,.-CN._..,..,....tar,..11c1is, 

COMMONWEALTH OF VIRGINIA 
DIVISION OF MINERAL RESOURCES 

0:.1~C CONTOUR INTERVAL F 10 /EET .~:.s 

s-n-.:"~~~:.,~t~~i.~~v~ ... ,u 

TMIIIW'c:GW\.IUWITtlMTIOMLIMltillCCUMCTSTA~ 
Jl()II M.1 IV U.1.0IOI.OOICAl IUfMY.IIIITDN.WIOIM 22ml ..... ~a:=::==:-~~~,,.. 

.. -149-

YORKTOWN QUADRANGLE 
YIROINIA 

7.5 MINUTE SERIES (TOPOORilPHIC), 

Mtd,umdul'/ ___ Un,mp,ooedd"1 

o, ...... .;.. ou, .... o---
voRKTOWN. YA. 

it....-.,_111,.,.....C..,....IIIC...,._ ..... C'.-

:! ... :.."::'-~C::lf:.ar:.=j=-
P\l,pleblllina,,;...,....,._d.,..._ 

l'HOTOfllVISED la«l 
DN4MHll"ll-llRIHVIM 



POQUOSON WEST, YA. 

NJ707S-W16226t7S 

ml~:.a::-:;:"1~:7:.~ 

-150-



... " 

"'~···"''"";: ""."•"'_ ...... ,- ·"'"'-

=~===:: '-n--,Np, ...... IMOld ... wltl111111e ...... .. .. ,........, .. ~,,_ ... """ 

_.f 
."'"''(',lb 

t,!N--lt,t-(TIC-'111 
Nei.--Uet111ll0,5"((T 

COMMONWEALTH OF VJROINIA 
DIVIIION OF MINERAL REIOURCD 

CONTOURINT[RYAL5FEET 
MATIOIW..aorTICVh'hCM.DAl\lNOflwt 

Olll'l'MCUIIWlSNCt~J,ut-DITUII II .... UMWll,TO 

-~- IMlll(MaAIC0,1Cll:ll....-..utl.TJINV -"'• 

··151-

POQUOSON EAST QUADRANOLI! 
YIROINlA 

-U IIINUff URIU (TOPOOJIAPHIC) 

\"-, 

......... 

~\ 
\ ,, 

Poauos·or,tl·As-f ... __ ...,...,_ 

.......,._.,_., .. ,......compo1e11 ... ~ ....... .,, 
V..,.....,.c..ffllffl .............. ~.97tandae.. 
-.iqdllCli. n. ........... , ... °**" ......... 1979 

o--
p0QU080N EAST, VA. 

~~o,,.,. 
c,10,,n1111"£-SUIIUYl)ol 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 
~7:.'.':'o~N!E~:-..T.~A\'.~.~u~.:': EL~\~"7..~.=~~!fHf..U~~:A~OLE ~i~ 

JAMEi L. CALV~~~~A.r!; 0BOLOOl8T 7.5 MINUTE SERIES (TOPOORAPHIC V 
n-....:IL:'.---~=---------"------"----+-t'--"'•'---~---"-.,,---'~""-:<E'c-.,, .. s,~ '-----------"'--~--"----,----r---""'-"":="w-'--~-----"'-~----';'"c__;_:,"i;... 

SUBMERGED AQUATIC VEl:iETATIO-N 1984 
\ '~,,--\---~ 

. ~\ 
\\ \ 

\w 

+ 

+ 

,, .. .,,,!" . .. . -~. ~-------=---

~"''"'s,...., SCALE/2400> 

ToP01••pP,ybypt,otol'•"'"'"'oc....thod111!DfflM"•lpholoer1pt1t, 
t1hn 1967 r,~1(1 cl>Ktr.11'11 \961 
Sui>erMdf1Ell,011C<Hl<m111d1ted \95~ 

Sa1«111<111,c1,o..-1p11,cdu1como,111c11tomVSC&GSCl'l1f!S6J0969l 
Th,1,nlo!m11,on,1no1,nt1noedtorn1v,1••-11p,,,POWS 

P'(Jll'(:on,c o•o,.cloon \927Nort11Amtf\Clndf1um 
!OOOO·loo!t"db1HdO"V"''"'''Ol>'d"111a1,11t,ni.out1<1wn1 
Jl)(X),.,.lfrUn,.,,.,1T,1n1,1,~Mt•cU0•1"c11,cu 

OE - ,~••<>•" ,!~1j0 <)' '""' Tt<IS ... p CO .. P~l[S Wlh< ... TIOIIAt ... p •CCUIIAC• su. .. oorws 
,01t SALE IIY US G[OLOGICAL SURVEY.WASHINGTON.O C 20242 

AND VIRGINIA OtYISION Of MtNERAI.. ll[S0URC[S.CHARL0TT[SY!LL[ YIIIGINIA 22903 
A,OI.Dt:11 D($t"lt1.IMGTO,,OOIIAl'tl1C MAPIA .. DIYM90\.IIIAYAILAIU 0'" ll(QUHT 

l r:-" - _:) ,_ 

,, .. 
:.l ,, 

\' 
" ,.. \( " ';'. \ 

+ 

+ 

ELuorrs· cREek· 
lJlhl<Clvtyl'Old.alt~Un,~roN.t11ro,d,y 
,mPfll""dsurt.t. --- -•lhtr 

~SlllttRoutt 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OEOLOOICAL SURVEY 

"lt! 

t . 
31'01 --~l >JOOOO H['T - 'IJ 

/

' apped,ed1tecl,andP1,JblisheclbythtGeoloticatSurvey 
Controll),oUSGS111C1HOS/HCl,AA, 

/~·· ::::.::::::::::: ......... 
:::.::::~:" .~

0~:·79::d="::::1::d•naw 
Topl,,c1onlhep,ld,cltd=Df1ho\mw1unO.lllffll983 

f1'ltredciJISl'ltdh'*md•t11tlol'ltcledltnct1ndl1tldll!lllwhst 
Jef*-11yw,.,bMlonwialphot<91pt,1 Th11,n1< .. ma1,oo,111nch-lld 

Sl>ortdMl'>tdt,1u11>,,.,nd,u,•1111,p1,u+tlly(l.llhnes 
.,,,bieor-!fl11hol<9aphl 
Tl'>er•....,.be1""0ffll1nhold,npw11t"nthtboun,i.t,n 
ol1"-tut,~0<S!11,, '1taon1,r...,,,,nonll111mi,p 

UIMGllll>lN()l-.i-nc_, .. 
OlC"""''°" ~· cu,n• Of SHUT 

COMMONWEALTH OF VIROINIA 
OIV\SJON OF MINERAL RESOURCES 

:.. 

'I' 

., 

:.. 

"' 

0 

:ii 

.... 

CONTOUAINT[AVALSfEET 
MATIOMlClODf:llC'IEIITICAlOATUMOf 1129 

Dl""CUIM:SANOIOUNDINGIS 1Nrt£T-D,l,TUMIS lltfMlOWWit.T(II 

~::..=::-~r~~r,a:1!c:r-~::,;::t:-~· 
lHISIMPCOMl'l.1[$WITHMT1!JfW.IMPM;C\lflACTST.uiouG1 

.., 
"' >;'' 
>: 

"' :i:: 

" 

:,., 

:i:: 

~ 

",, 

~.==~=~~==:n22NI 

-153-

·r:.. 

0 

0: 

0 

:i:: 

E., 

r.i 

:i:: 

E., 

+ 

.._Otll"'-1npurp1tCOmprftd,neooi:,e,a1>0n.,ll'ICom-...itll 

afV,ra,rnaaenc,.,t.om-..i~IC)ll'li.......l!:~rldatt,.,. 

TOWNSEND OUADRANOLE 
VlROINIA-NORTHA.MPTON CO 

7.!5 MINUTE SERIES (TOPOGRAPHIC 
'ff 1!,' 

QusRou1, QSt11,Aou1, 



11: 

~.,l' 

.fl' .•. 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

CEOLOOICAL SURVEY 

COMMONWEALTH 01' VIROINIA 
DIVISION Of MINERAL RESOURCES 

CONTOUAtNT[AWLSF'[[T 
NATJCIJW.IM:OClthCW:ATIOltfll'lUIIOll91' 

DUTHCUIWUANOIOUNOlllll$1N/tt1-l».Tilll-.:IIUl4UMWATEII 

THIIWl'COlll'LIEIWl1NMTIOIW,.W#.IIOCUIIAC\'STANQll,M)$ 

Pm Ull lY U.I.GICllOOOL MYIY.IUTON.VNIM ma 
NfO ..,.._ OMIION 0/1.....W. MIOUlll::11,0WILOTTUW.il.'MGl'M tan 

A l'OU9---10IIOIJlll,lill ...... AiNII..,...,... AY""-'*' DIii 111<11.DT 

-154-

/" 

/ 
) 

HAMPTON QUADRANOLE 
VIROINIA 

7.5 MINUTE SERIE& (TOPOGRAPHIC) 

f"/ 
, (~ I 

()~ . \ 

.. 

;v.. ~r.i \ 

(", '\' "--
~ 

") 
/ 

'\' 

v 

., ,., _ _.. .. - ... - ... - -·- --;: S' 00' 

HAMPTON -- -- ...,._ 
Mechum,duty -- l)n,mpro.ecldll! ••••••••• 

Q1111ent*Roult QuSRow o~AOUII 

HAMPTON, VA, 

,..__....,. ... .,..CClfflPNld .. c:oopntlonMtll~ 

dv,,..,.....-,,::•fflllll--l~wiotnl978MCI.,. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

Ol!Ot.OOICAL Stlll'tl!Y 

. ., 

~) 

.,.j 

r 
I 

r-

~ . --L l' N NH AVE N 

S.lect.dhydr01f1 .... ,c11111co~ltodl<omUSC&GSCll"t14111rMl!62U!i1641 
Tl'l11,nlo,m11,on,1"0t•ntendfdl01n1 .. pt,011.i1><1•p0tn 

Pot-,co,,,cp,01echon 1927N0tthA,,..,,c,nd•I",.. 
lOOOO-too11 .. dNM11onV"*'""coo,d,,,..1e1,-teffl.10uth,
IOOO-m,1.,ui<1 .... 011T,,,._11N.,c1Mf1<1dtiek1. 
10.wll.11>own,nblue 
To..._.,.._pr900Cl9dNDtlhMIS1Un°""'911913 
_ ... ,-oict ... , ..... 10,...,. ..... 30----~l:IJ ..... _hl;lllt n......,.,.,... ........................... ., ... ,.__.s.._--..._ ... ... 

COMMONWEALTH OF VIR>llNIA 
DIVISION OF MINERAL RESOURCES 

CAPE HENRY QUADRANOLE 
VIROINIA-VJROINIA. BEACH CITY 

7.!5 MINUTE SERIES (TOPOORAPHlq 

11• ~-,~~.---1•;,_~---'·~·f'--" ~"c-:,~,e,=c:,"o:.,"1.=1•c__ __ _____.J.,.._ ___ _.,, ____ __ 

SUB_MERGED AQU~TIC VEGETATION 1984 ~ 
--,,~ 

R O A D S 

CONTOUAINT[RVAL!lf"EET 

"\ 
\ 
.// 

// 

I 
/ 

_ _:::::::::::..-
-155-

y 

Qu,.,,. 0--

CAPE HENRY, VA. 

P'HOTOl'tfVlalD 1•79 
IMAUSllMlt-1& .. IUVU. 


	Distribution of Submerged Aquatic Vegetation in the Chesapeake Bay and Tributaries - 1984
	Recommended Citation
	Authors

	tmp.1526496022.pdf.WUqJ4

