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ABSTRACT

As part of a comprehensive interdisciplinary study of the tidal
Potomac River and Estuary, the U.S. Geological Survey studied the
distribution and abundance of submersed aquatic vegetation from 1978 to
1981. Sites were chosen throughout the tidal river and estuary.

The plant species were identified; distribution and abundance of
submersed aquatic vegetation were determined at the sites; and volumes,
biomass-volume equivalents, and representative stem lengths were
measured. Substrate types were identified, and particle size
distribution, bottom nutrients, organic carbon, and heavy metals were
measured at numerous sites. Water quality parameters that were measured
included temperature, conductivity, salinity, secchi depth,
photosynthetically active radiation, pH, chlorophyll a, nutrient
concentrations, and epiphyte biomass. Experiments were performed in
the field and in the laboratory to evaluate factors that would
potentially affect distribution and abundance of aquatic macrophytes.
For example, plants were suspended in cages and planted in exclosures,

and transplant success was determined.
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INTRODUCTION

In 1977, the U.S. Geological Survey began a comprehensive
interdisciplinary study of the tidal Potomac River and Estuary in
Maryland, Virginia, and the District of Columbia. The study included
extensive water quality sampling, along with studies of geology,
bathymetry, sedimentation, hydrodynamics, geochemistry of bottom
sediments, transport of dissolved and suspended material, oxygen demand
during low-flow conditions, bacterial and phytoplaﬁkton dynamics,
benthic community structure, and submersed aquatic vegetation. This
study blends specific Geological Survey research with a river-quality
assessment (RQA) study of an estuarine environment. The overall goal of
the combined effort is to understand the major aspects of hydrodynamic,
chemical, and biological processes; and their interaction in a tidal
river-estuarine system (Blanchard and Hahl, 1981, p. 2).

In 1978, the U.S. Geological Survey and the Migratory Bird Habitat
Research Laboratory of the U.S. Fish and Wildlife Service (FWS) began a
cooperative study of the distribution and abundance of submersed aquatic
vegetation (SAV) in the riverine and estuarine environments of the tidal
Potomac River. The Geological Survey and FWS performed cooperative
surveys of SAV during 1978, and 1979. The Geological Survey continued
its surveys through 1980 and 1981, and performed experiments in the lab
and field to identify factors affecting the distribution and abundance
of SAV. The objectives of the SAV study were:

1. To document the present distribution and abundance of SAV

in the tidal Potomac River and Estuary.



2. To compare the present distribution of SAV with the historic
distribution.

3. To identify factors responsible for the present distribution
of SAV.

4. To determine implications of the present distribution and
abundance of SAV to water quality and riverine and estuarine
ecology.

The purpose of this report is to present all of the data collected

during the SAV study.

The Potomac River forms most of the border between Maryland and
Virginia, and is the second largest tributary in terms of drainage area
and discharge entering Chesapeake Bay. It drains about 3.8x106 ha
(14,700 sq mi), and contributes about 18 percent of the total fresh-
water discharge to the bay (Pritchard, 1952). The Potomac River enters
the western side of Chesapeake Bay between Point Lookout and Smith Point
(fig. 1). The tidal section of the river extends 183 km (99 nmi) from
the mouth at the bay to the Chain Bridgeé in Washington, D.C., and is
divided into three salinity-related zones for the purposes of the
Potomac Estuary Study:

1. The tidal river above Quantico, Va., where the water is

fresh except in extremely dry years, and the net flow is
directed seaward at all depths.

2. The transition zone between Quantico, Va., and U.S. Highway
301 Bridge where salinity is generally low except during
drought (0.5 ppt to 18 ppt ocean-derived salts), and

extensive saltwater-freshwater mixing occurs.
L)



3. The lower estuary (5.0 ppt to 18 ppt ocean-derived salts)
which exhibits internal circulation with reverse bottom flow,
strong tidal currents, moderate vertical stratification, and
longitudinal variation in salinity (Elliot, 1976; Wilson,
1977).

The tidal Potomac River and Estuary generally have a deep channel
flanked on either side by wide shallow flats or shoals. The mean depth
of the tidal river and estuary is about 6 m. Emergent wetlands
(marshes) are found in most of the tributaries of the main river and

along the shore of the main river.
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METHODS

Survey of Submersed Aquatic Vegetation

In 1978, 132 transects in four regions of Maryland which included
six tributaries were sampled intensively for SAV: (1) the Piscataway -
Mattawoman Creeks in the tidal river (fig. 2); (2) Nanjemoy Creek - Port
Tobacco River region in the transition zonme (fig. 3); (3) the Wicomico
River region in the upper estuary (fig. 4); and (4) the St. Marys River
region in the lower estuary (fig. 4). The Wicomico River, which
receives substantial fresh-water runoff, retains a fresh-water to
salt-water gradient; it is also divided into tidal river, transition
zone, and estuary. The St. Marys River, perhaps better described as an
embayment, receives little fresh water and is essentially iso-saline.
Five sites in Washington, D.C. were sampled in the summer of 1978, but
were not'resampled in following years (not shown in Figures 2 to 4).

In 1979, sampling was repeated on the 132 transects of the Maryland
side of the river, and was extended to 108 transects in five regions of
Virginia which included six tributaries: (1) the Gunston Cove region in
the tidal river (fig. 2); (2) the Aquia - Potomac Creeks region in the
transition zone (fig. 3); and (3) the Upper Machodoc Creek region (fig.
3), (4) the Nomini Bay region (fig. 4), and (5) the Yeocomico River
region in the lower estuary (fig. 4).

In 1980 and 1981, only the Maryland side of the river was sampled
because the 1979 survey indicated that SAV was similarly distributed on
both sides of the river. In 1980, only 103 of the original 132 Maryland
transects were resurveyed; 29 of the transect sites in the Mattawoman

Creek, the Piscataway Creek, and the associated main river were not
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resampled because there was no indication of SAV growth on those
transects during 1978 or 1979. Sixteen new transects were established:
one in Washington Channel, four between Piscataway and Mattawoman
Creeks, one 5 km up the tributary from the mouth of the Mattawoman
Creek, and 10 in the transition zone from below Quantico, Va. to around
Maryland Point, Md. During 1981, the original 132 Maryland transects
and the 16 Maryland transects established in 1980 were resampled.

Starting on either side of the tributary mouths, transect sites
were chosen at 1.85-km intervals (1-nmi intervals) along the Potomac
River for 7.40 km (4 nmi) (figs. 2 to 4). Because of more variable
shorelines within the tributaries, a minimum of two and a maximum of
five transects were selected at each 1.85 km-interval (1 nmi-interval)
along the tributaries to include representative shoreline features and
related exposures. Sampling was discontinued in tributaries when the
water was too shallow for boats or where only a narrow channel remained
between emergent wetlands.

River kilometers (rkm) were measured from the mouth of the Potomac
whereas tributary kilometers (also as rkm) were measured from the mouth
of the tributary. Codes for the transects in figures 2 through 4 show
elocation and the river- or tributary-mile for each location. For
example, MN-01T-2 is Mattawoman Creek, one nmi up the tributary from the
mouth, second transect; NP-O6R is between Nanjemoy Creek and the Port
Tobacco River, on the edge of the main river.

Samples were collected during spring (May-June), summer
(July-August), and fall (September-October) of 1978, 1980, and 1981.

During 1979, samples were collected only during spring and fall because

11



of the additional work involved with sampling the Virginia side of the
river. During the summer of 1981, samples were collected only on
transects that had previously had three or more species present.
Additionally, a survey was made of tﬁe previously unsampled shoreline to
complete the distribution study of SAV.

Locations of transects were marked on nautical charts, and
transects were temporarily established by placing a rope with buoys
perpendicular to the shoreline. Most transects (distance transects) had
stations at 0.5 m, 15 m, and then at 15-m intervals from shore. During
1978, transects were usually terminated at 2.5 m depth at high tide, 2.0
m at low tide, or when 300 m of linear distance from the high tide mark
on the beach was reached. From 1979 to 1981, sampling of distance
transects was modified to terminate at five stations (60 m) from shore
where no vegetation was present or at two stations (30 m) beyond the
last vegetated station. Where water depth exceeded 2.0 m depth at 60 m
of linear distance, samples were taken at four distances from shore
(0.5-m depth, 1.0-m depth, 1.5-m depth, and 2.0-m depth) (depth
transects). Measurements of water depth were not adjusted for tidal
stage.

All stations were sampled three times using modified oyster tongs e
(Sincock and others, 1965, p. 26; Kerwin and others, 1976; and Davis and
Brinson, 1976) with blades welded across the teeth to facilitate biting
into the sediment to collect rooted plants. The area sampled with each
grab was about 930 cm2. The sampler retained all above-ground plant
biomass and most of the below-ground biomass. Modified oyster tongs
were well suited for quantitative sampling because the areal coverage of

the study was large and high turbidity precluded the use of SCUBA.
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Species of SAV were identified, and live, wet volumes per grab of
each species were determined. Taxonomic nomenclature follows Hotchkiss
(1950, 1967), Radford and others (1964), and Wood (1967). A species
list for the Potomac River is shown in table B-1, species found at each
transect during each season are shown in tablé B-2, total volumes of SAV
at each transect during each season are shown in table B-3, and volumes
of each species at each station during each season are shown in tables
B-4 through B-15.

Relative occurrence of vegetated transects, stations, and grabs for
the regions of the river is shown in tables B-16 and B-17. More
stations were sampled in 1978 than are shown in table B-16; to make
results comparable with other years, stations past the last two
unvegetated stations are omitted. The distribution of submersed aquatic
vegetation during the study is shown in figure B-1.

To obtain volume to biomass equivalents for each species, 10 to 12
samples of each available species were collected from the river at
different seasons. Wet weight (most of the water shaken off) and dry
weight (oven dried at 1100 C for two hours) were measured for specific
volumes of each species. Dry weight to volume equivalents are shown in
table B-18. Total biomass per m2 at each transect during each season is

shown in table B-19.
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Factors Affecting the Distribution and Abundance of Submersed Aquatic

Vegetation

During the study, substrate and water quality factors were measured
to evaluate their potential effects on the distribution and abundance of
SAV.

While sampling SAV, substrate samples were collected with tongs,
and the substrates were characterized for sand, silt, or clay components
(table C-1). Samples were collected at both transect locations and at
other sites (figures 5 to 7) to determine particle sizes and
concentrations of nutrients; they were collected with a plexiglass tube
or with post hole diggers, and were sent to the U.S. Geological Survey
Central Laboratories in Denver and Atlanta for analysis of (1) particle
size distribution (table C-2), (2) nutrient concentrations (table C-3),
(3) heavy metal concentrations (table C-4), and (4) carbon
concentrations (table C-5).

Salinity, pH, conductivity, and temperature for each year (Tables
C-6 to C-9) were measured at selected transect sites by using an
industrial RS 5-3 Induction Salinometer1 and a YSI Model 33 SCT meter
(conductivity was not corrected for temperature); pH was measured with
an X-rite field meter. Water transparency was measured with a black and
white secchi disc (table C-10).

During 1981, photosynthetically active radiation (PAR) of 400-700
nm wavelengths was measured at selected sites with a LICOR 185B quantum

radiometer-photometer. An underwater sensor with a 3 m cable was used;

The use of trade names in this report is for identification purposes

only, and does not constitute endorsement by the U.S. Geological Survey.
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and light energy in microeinsteins per square meter per second (uE/mZ/s)
was measured above the water surface, just below the surface, and at
20-cm increments from the surface to the bottom. At some of the
selected sites, water samples were collected to analyze chlorophyll a.
Light energy and chlorophyll a concentrations in water are shown in
table C-11.

During 1981, epiphytes were collected in the river to evaluate
their potential effects on SAV distribution and abundance. Artificial
substrates were made from strips of transparent polyvinyl lay-flat
tubing 27 cm long, 3 cm wide, and 0.04 mm thick, and sealed at both
ends. Three artificial substrates were tied to a piece of galvanized
wire mesh that was in turn fastened to a cinder block. A small piece of
styrofoam was attached to each strip for flotation. Twice during spring
and summer, and once during fall, cinder blocks with substrates were
placed at each of nine sites in the river. The substrates were left at
various sites for about 2 weeks, and then were returned and placed in
plastic bags filled with river water. Three samples were taken from
each strip by using a paper punch, and the three samples were placed
together in a 15-ml vial of acetone for chlorophyll a and phaeophytin
analysis (table €£-12). 1In the lab, light transmittance through
colonized strips was measured with the LICOR photometer (table C-13),
and then epiphytes were scraped from one side of the polyvinyl strip.
The scrapings were used to determine dry weight and ash weight (also

table C-12).

15
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Transplants of Submersed Aquatic Vegetation

Transplant experiments were conducted in the tidal river to
determine if SAV could survive in areas devoid of natural be&s of
vegetation (fig. 8). 1In 1980 and 1981, SAV was planted at several sites
between Alexandria and Quantico. Sites where water depth, histdric
presence of SAV, substrate type, and exposure indicated that SAV might
survive (table D-1). Sprigs and plugs (blocks of substrate containing

whole plants) of Vallisneria americana were removed from beds in the

Port Tobacco River (fig. 3) with a post hole digger. Sprigs were
washed, placed in plastic bags with river water, and transported in
coolers; plugs were placed intact in coolers for transport. Sprigs were
planted by hand in the substrate at each selected site. Plugs were
planted at the same sites (1981 only) by digging a shallow trench and
placing individual plugs in the trench. More below-ground biomass was
retained with the plugs. Particle size distribution and nutrient
concentration of substrates at the sites were determined (tables C-2 and
C-3). Exposure and fetch were measured on U.S. Department of Commerce
1:80,000 scale navigation charts (table D-1).

During 1980 and 1981, exclosures were placed around selected
transplanted beds to test for potential effects of predation on the
survival of SAV in the tidal river. Three types of exclosures were
constructed: (1) fully exclosed on four sides and the top, (2) fully
exclosed on four sides with top open, and (3) exclosed on three sides
with top open (fig. 9). Exclosures were made of wood and 13-mm hardware
cloth, and were held in place in the river with heavy metal fence posts.
The bottom edge of the hardware cloth was placed about 15 cm below the

surface of the substrate to discourage burrowing predators. During the

19



winter of 1980-81, the exclosures were badly damaged by ice, so during
December of 1981, exclosures were removed and fence posts were left at
the sites to mark locations of the beds of SAV. Growth of SAV at the
transplant sites is given in table D-2.

Dﬁring 1979, 1980, and 1981, cages with SAV were suspended in the
different salinity zones of the river. Cylindrical cages about 35 cm by
15 cm were constructed with a framework of fence wire and a covering of
plastic mesh. The cages were fixed to float about 20 cm below the

surface of the water. Sprigs of Ceratophyllum demersum (coontail), a

floating species without roots, were collected from Nanjemoy Creek,

sprigs of Potamogeton crispus (curly pondweed) were collected from the

Port Tobacco River, and sprigs of Elodea canadensis were collected from

the tributary across from Mount Vernon, Virginia. Sprigs were placed in
plastic bags filled with river water, and were transported in coolers.

In 1979, Ceratophyllum demersum sprigs were measured volumetrically and

placed in the cages, and in 1980 and 1981, 20-cm lengths of each of the
three species were placed in the cagés. The cages were inspected and
the plants were remeasured at intervals during the growing season.

Total lengths of Ceratophyllum demersum left in cages for l-month

intervals during 1980 are shown in table D-3.

20
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Table A-1.

Symbols and conversions

Symbol Meaning Conversion
C Temperature in degrees Celsius F = 9/5(C) + 32
cm Length in centimeters inch = 2.54 cm
cm2 Area in square centimeters square inch = 6.45 cm2
ha Area in hectares square mile = 259 ha
square meter = 0.0001 ha
km Length in kilometers statute mile = 1.61 km
nautical mile = 1.85 km
m Length in meters foot = 0.30 m
m2 Area in square meters square foot = 0.09 m?
L 3
ml Volume in milliliters cubic centimeter = 1 ml
mm Length in millimeters inch = 25.4 mm
nm Length in nanometers meter = 1 x 109 nm
nmi Length in nautical miles statute mile = 1.15 nmi
kilometer = 0.54 nmi
PAR Photosynthetically active full sunlight is
radiation (400-700 nm waveband). approximately 2,000
Measured in microeinsteins per 2
uE/m"/s
squarg meter per second foot candle =
(uE/m"/s) 1.78 x 10721 uE
pH Measure of acidity and alkalinity -
where pH = 7 is neutral
ppt Concentration in parts per milligrams per liter is
thousand approximately = 1 ppt
rkm Distance from the mouth of the nautical mile = 1.85 rkm
river or tributary in kilometers
SAV Submersed aquatic vegetation -
ug/g Concentration in micrograms per gram = 1 x 106 ug
gram
uMHOS Resistance in micromhos. part per thousand is

A measure of the amount of
dissolved ions present in water

25
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Table B-17. Relative occurrence of vegetated transects, stations and grabs
for the Maryland and Virginia regions of the
Tidal Potomac River and Estuary, 1979

Salinity Zones/ Sampling Sampling Period
Study Areas Unit
Spring Fall

Maryland Regions:

Tidal River

Piscataway- transects 0/34 0/34
Mattawoman Creeks stations 0/156 0/158
region grabs 0/468 0/474

Transition Zone

Nanjemoy- transects 22/37 20/37
Port Tobacco stations 87/221 59/213
region grabs 193/663 125/639
Tronsition Zone

and Estuary

Wicomico transects 14/30 4/30
River stations 60/181 14/151
region grabs 135/543 36/453
Estuary

St. Marys transects 6/31 0/31
River stations 11/140 0/150
region grabs 25/420 0/450
Total for transects 42/132 24/132
Maryland stations 158/684 73/672
Regions grabs 353/2052 161/2016

Virginia Regions:

Tidal River

Gunston transects 0/13 0/13
Cove stations 0/64 0/65
region grabs 0/192 0/195

Transition Zone

Aquia and transects 3/26 . 2/26
Potomac stations 11/139 8/129
Creeks region grabs 26/417 19/387

Transition Zone
and Estuary

Upper transects 12/18 9/18
Machodoc Creek stations 31/103 26/98
region grabs 63/309 60/294
Estuary

Nomini transects 8/25 1/25
Bay stations 18/117 5/120
region grabs 45/351 13/360
Yeocomico transects 3/26 0/26
River stations 3/115 0/114
region grabs 5/345 0/342
Total for transects 26/108 12/108
Virginia stations 63/538 39/526
Regions grabs 139/1614 92/1578
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Appendix C. Substrate and Water Quality Data
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TABLE C-

1.

STATIUN®

SUBSTRATE TYPES IN THE TIDAL POTQMAC RIVER .AND ESTUARY

(LISTANCE FROM SHUKE AND DEFTH IN INETERS)

LEPTH

DIST, FROUM SUBSTRATE®®
UFPER LAYER

SHURE

SLESTRATE#®
LORER LAYER

VEGETATED?
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Ae=UlRe
We=Vin=
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PY=0UlK=
PY®UiK=
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PY=U2R~
PY=(2re=
PY=U2K=
PY=U2K~
PY=uU2K=
ry=ven=
PY=yu2Ke
PY=U2NH=
PY=02Kk~
PY=U2K=
PYeyene
PYeylRe=
PY=U3N=
PY=y3ne
PY=U3Ne
PY~03K=
PYa(G3Re
PY=(4R=
PY~VU4R~
PYevdn~
PY=0d4r~=
PY=U4R=
PYoudke=
PY*USK=
PY*USke
PYeySR=
PY=ySR=
PY=USne
PY=0bR=
PY=UbRe
PY=06R~
PY=0bke
PY=(br~=
PY=06Re
PY=0bRe
PY=yTh=

=01
-0
=03
=04
=01
=02
-03
=04
=095
=-V6
=V1
=02
=03
=04
=-uS
=vé
=07
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-v9
=10
S
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=01
-0e
«03
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=vl
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=04
=09
=06
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=02
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=06
=07
=01
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-
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1.9

S
15
30
45
i5
3u
45
60
75
90

5
15
30
45
(1]
15
90

105
120
135
15¢0
165

5
15
30
40
4s

e

S
15
30
43
60

S
15
30
43
60
15
30
45
60
75
9

105
15

SILY
SILY
SIL)
SILY
SAND
SAND
SAND
SAND
SAND
ccee
cuea
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILTY
cudb
SAND
SAND
SAND
SAND
C08o
CCBeo
SAND
SAND
SILY
SILY
GRAV
SAND
SAND
SAND
SILT
SAND
SAND
SAND
SILY
CLAY
CLAY
CLAY
PEBE

SAND
SAND

SILT
SILY
SILY
PEBSB
GRAV

SILY

SILT
SILT
SILT
SILT

SAND
SAND
SILT
SILT
SILY
SILTY
PEBE
GRAYV
sSIL1
SILT
SAND
SAND
PtuB

SILY
SILY
SAND

SILY
SILY
SANO
SILY
SILY
SILY
SILT

CLay

GRAY
PEYB

ShEL
SAND

SAND

YES
Y&§
YES
NQ

NO

*8EE FIGURE 2

% PRIMANY CONSTITUEANT, SECONDARY CUNSTITUENT, ETC,
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SANC  SILT
WSANC
SANC  SILTY
SANC  SILT
SAMC  SKEL
SAN
SANE STILT
WSANC SILT
SANC SILT
+SANC
SANC SILY
SANC  SILT
ccee
GRAY
SILY  SAND
CLAY
ccee
0CuB=CUBBLES

ERAVEGRAVEL
CEIRSCETRITULS

PEBB=PEBBLES
SrFEL=SHELLS



TABLE Ce~1. SUBSTWATE TYPES IN THE TIDAL POTOMAC RIVER .ANC ESTUAKY = CONTINUED

STATIUN® DEFTH DIST. FROM SUBSTRATExw WSLEBESTRATER VEGETATED?
SHORE UFFER LAYER LCAER LAYER
PY=0TR= =02 1.0 30 SILT SAND CLAY NO
PY=uTn=~ =03 1,3 4s SILT SAND CLAY NO
PY*07K= =04 1.5 60 SAND  SILT NG
PY=UTKR= =US 1.5 15 SAND  SILT ‘SANC NO
PY=07R~ =06 1.8 L 1] SILT SAND CLAY NO
PY=UTR= =01} 1.8 105 CLAY SILT NO
PY=UTR~ =08 1.8 120 CLAY SILY NG
PY=07r= <09 2.3 135 CLAY SILY NO
PY=U8nr= =V} ¢eS 15 SAND PEBE NO
PY=0Br~ =2 0.8 30 SAND PEBSE NO
PY=yubN= =03 1.0 45 SAND  SILT NO
PY=08k= =04 1.0 60 SILT SAND ~NO
PY=G8R= =05 1.3 15 SILT  SAND nO
PY=ydRre =Vb 1.5 99 SILT CLay NO
PY=U8R= =u7 19 109 CLAY SILY NO
PY=U8Ke =08 1.5 120 CLAY SILY NO
PY=08k= =09 1,9 135 SILT CLAY nO
PY=08R~ =10 1.5 150 SILT CLAY NO
PY=V&Re =i} 1.5 1695 CLAY SILY NG
PY=08n~- =12 1e5 140 CLAY SILY NO
PY=08r~= =13 1,9 195 SILT CLAY NQ
PY=U8Ke =14 1.8 2l CLAY SILY NO
PY=08R= ~=1S 1.8 22s CLAY SILY NO
PY=08R= =16 1.8 240 CLAY SILT NO
PY=U9K=~ =01} 0.5 %] SAND PEBB ~nO
PY=V9Rr= =02 1.0 3 SAND PEBS NG
PY=09R= <03 1.3 45 SIL1 SANU PEBS NO
PY=09R=> =V 1.9 60 SILT SAND WO
PY=09K= =uS 1.8 18 SILT SAND CLAY NG
PY=U9K=~ =VUb 1.8 90 SILT SAND CLAY NO
PY=U9R= =07 1.8 105 CLAY SILT NO
PY=(09R=~ =08 2.0 120 CLAY SILY NO
PY=-10k= =01 1.0 15 SAND SILT PESS NO
PY=10n=~ =02 1.3 30 SAND  SILY NO
PY=lOKre =03 1.3 4s SANU  SILT NO
PYelOke =04 15 60 SAND  SILTY NO
PY=10n~ =0S 1.5 79 SAND  SILTY NO
PY=10R= =vb 1.5 0 SILT SAND NY
PY*10K=~ =0] 18 105 CLAaY SILT CLAY  SILT NO
PY=10KR= =08 1.8 120 CLAY 81T NO
PY=01T~-1-01 0.5 S cuss ePEBH NO
PY=01T=1=v2 1.0 15 SAND SILT PEBS NO
PY=011=1=03 1.3 30 CLAY SILT 0C2€E NO
PY=011=1=04 1e4 45 CLAY SILT UGLE NO
PY=01T=2-V1l Vo5 ) PEBB GRAV CCBB NG
PY=U1T=2~02 1.0 15 CUsbt GRAV NO
*SEE F1GURE @ 0C8B=CUBBLES PEBB2PEVBLES
*% PRIMARY CONSTJTUENT, SECOUNDARY CONSTITUEMNT, ETC. GRAVIGRAVEL SFELISHELLS
CETR20ETRITUS
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TABLE C~1, SUBSTRAVE TYPES IN THE TIDAL POTONAC RIVER .AND ESTUARY = CONTINUED

STAT1UN® DEPTH  DIST. FROM SUBSTRATE=x» SLBSTRATE=®# VEGETATED?
SHORE UPPER LAVYER LOREK LAYER
PY=U1T=2-03 1.6 30 CLAY SILT O0O0ZE NO
PY=01T=2~04 1.6 45 OULE  SILT CLAY NO
PY=~u2T=1=01 U.S 15 SAND  SILT NO
PY=02T=1=y2 Vel 30 SAND  SILT NO
PY=02T=1=03 0.8 45 SAND  SILT NO
PY=02T=1=04 1.2 60 SAND  SILT NO
PY=02T=1=0§ V.9 75 SAND SILT NO
PY=u2T=1-06 0.8 90 SAND SILT SAMNC  SILT NO
PY=02T=1=07 0.8 105 SAND  SILT SANMC  SILT NO
PY=u2T~1~u8 u.8 1¢0 SAND SILY NO
PY=u2T=1=09 ) 135 SAND  SILT NO
PY=y2i=1=10 V.8 150 SAND  SILTY NO
PY=y2T=l=11 0.0 169 SAND  SILT NO
PYe02T=1=12 0.9 180 SAND  SILTY NO
PY=02T=1=13 1.0 198 SILT  SANOD NO
PY=02T=1~14 1.0 210 SILT SAND NO
PY=yU2T=1=15 1.0 2es CLAY SILY NO
PY=U2T=1=1¢ 1.0 240 SILT GCOZE NO
PY=U2[=1=17 lev 2989 CLAY SILT 0QZ€ NO
PY=02T=1=18 1.5 210 coBs NO
PM=UlR~ =0} U5 5 SAND GRAV NO
PMeUlH= =08 1.0 15 SAND NO
PV=01r= =03 1,0 30 SAND NO
PMe0lR= =04 i.1 45 SAND NG
PV=UIR= =0% 1.3 60 SAND NO
PV eU2R= =01 V.5 5 coss NO
PV=02K= =02 1.1 15 cose NO
PV=(2K= =03 1.4 30 SAND  SILT NO
PH=02K= =04 1.4 45 SAND NO
PM=y2R= =05 1,5 60 SAND NO
PVN=03n= =0} ) 9 SAND GRAV NO
PM=03Kr= =02 1.0 15 CCBB  SAND NO
PM=UlR= =03 1.2 30 SAND NO
PV=03R=~ =04 1.3 45 SAND NO
AM=03R=~ =05 1.3 60 SAND NO
PM=(dN= =(} 0,7 S CUsd PEBSB NO
PVM=04rR~ =02 1.1 15 coes NG
PM=0dn= =03 1.4 30 SAND NO
Pheyln= =uy 1.4 45 SAND NO
PrN=0d4n= =0S 1.6 60 SAND NO
MN=0ilh= =01 0.5 S cosY NO
MA=U1R= =02 1.0 15 SAND SILY NO
MN=01R= =43 1.5 30 SAND SANC  SILT NO
MA=UlK= =04 1.8 45 SILY SILT NO
MN=01k= =0S 2.4 60 SILY SILT NO
MhN=U2R= =0} T 0,5 S cosd NO
*SEE FILURES 2-3 uLtbdsCuBoltS PEbBSPEBBLLES
% PRIMARY CUNSTITUENT, SECUNDANY CGANSTITUENT, ETC. CRAVEGRAVEL SPELSSHELLS
CETRSLETRITUS
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TABLE C=-1., SUBSTKATE TYPES IN THE TIDAL POTOMAC RIVEK .AND ESTUARY = CONTINUED

STATION® CEPTh DIST, FROM SUBSTHATE®=% SLBETRATER® VEGETATED?
SHURE UPPER LAYER LUWEK LAYER
MN=02Kk= <02 1.0 10 SAND NO
MN=UER= =03 1.2 195 SAND NO
Mk*UCr= =U4 1.9 30 SAND SANMC  SILT NO
MhN-UEKk= =05 2e9 45 SAND SANC  SILT NO
Mh=U3Kk= =yl 0.5 S CCus N
MAN=USr= =02 1.0 15 SAMNY  SILT CLAY NO
MN-03k= =03 1.9 30 SAND  SILT NO
MN=U3Kke =04 2.0 40 SAND  SILT NO
MN=Ul4k= =0} V.8 15 SAND nNO
MN=04Kk= =02 1.0 30 SAND  SILT nNQ
MA=UAR= eyl 1.V 45 SAND SILT NO
MAN*U4R= =04 1.0 60 SAND  SILTY NO
MAN=G4Kk= =05 1,0 15 SAND  SILT NO
MAN=U4Rk= =06 1.3 90 SAND nO
MhN=0dr= ~y7 1.5 105 SAND nNO
MA=0dn= =08 1.9 124 SAND nO
MhN*U4Ke =09 1.5 155 SAND NO
MA=04Kk= =10 1.8 150 SAND  SILT NO
MAN=Uuk= =311 %) 16S SANDG  SILT NG
WMA=UAR= =12 2.5 180 CLAY SILY NO
Mh=USR~= =01 U7 15 coss NO
MN=(0SK= =(¢2 1.5 30 SAND  SILT NO
MAN=0SK= =03 1.9 4s SAND  SILT nNO
MA=(0SKR= =u4§ 1.8 60 SAND  SILT NO
MAN=USKke =0S 1.8 75 SAMND  SILT NO
MAN=(Sn= =06 2.0 9 SAND  SILT nNO
MAN=VSK=- <07 23 109 SAND SILT NO
MhN=06Kk= =01 V.9 15 SAND NO
MiN=UbK= =02 V.8 30 SAND NO
MA=Ub6K= =03 (1Y -} 4S SAND NO
MA=V6k= =04 0.9 60 SAND ~NO
MN=ubke= =05 1.0 15 -SAND NG
MAN=U6K= <06 1.0 90 SANOD ~nO
MN=UbR= =07 1.0 105 SAMND NO
MA=UbKke> =08 1.0 120 SANO NO
MN=06n~ =V9 140 135 SANO  SILY MO
MA=U6R= =10 1.0 150 SAND nO
Mh=0bk~ ~-11 1.3 165 SAMND NO
Mhk=Ubke =12 1.3 1860 SAND nNO
MhN=0bne ~13 2.2 19% SAND SILT NO
Mh=Ubnre= =14 2eS 210 SAND SILT SAMC SILT NO
MA=07r= =0} 0.5 4 cose NO
MN=(7ke =02 1.0 8 C0Bu nO
MN=U7Tn= =03 1.9 12 GRAV NO
MAN=07k= =04 1.8 15 SILT SAND S ANC nO
MAN=(7r= =y$S del 30 SILT SANU SILT  SAND nO
#SEE FIGURE 3 O0CuB83COBBLES PEBB=PEBBLES

xt PRKIMARY CGNSTITUENT, SECONDARY CONSTITUENT, ETCs CRAVEGRAVEL SFELSSHELLS
‘CEINCETRITUS
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TABLE C-1. SUBSTWHATE TYFES IN THE TIDAL POTUMAC RIVER AND ESTUARY = CONTINUED

STATLIUN® CEPTh DIST. FROM SUBSTRATE#® SUBSTRATEs VEGETATED?
SHURE UPPER LAYER LOMEK LAYER
Mk=08k= =01 0,7 10 cogs NO
MA=C8R=- =02 1.3 15 SAND SHEL NO
MA=U8r=- =03 1.9 ev SAND CGBB NO
MAN=ybR= =04 29 30 SAND  SILTY NO
MN=U9ne =y} 0,5 S SANG  FEBB GRAV ~NO
MA=(9re =42 1.0 10 SAND  SILT  SKEL NG
MN=(9R= =03 1.9 15 SAND  SILT NO
MAN=UY9R= =04 1.8 30 SAND  SILT NO
MN=(9r= =y$S 2.V 43 SILT SANE SILT NG
MA=USR~- =vb 2.3 60 SILY CLAY  SILT NO
Mhn=1UNn= =¢] 0.5 S SAND PEBB NO
MN=10h= =y2 1.0 15 SAND YES
MA=1O0R= =y$ 1.1 30 SAND NO
MA=10R~ =04 1.3 45 SAND NO
MAN=10kh= =y5 1.3 60 SAND  SILT S AN NO
MN=10n= =Ub 1.3 15 SAND  SILT EANC SILT NO
MN=1Gr= =07 1.5 90 SAND  SILT SANC SILY NO
MN=lur= =y8 1.6 105 SiLT SANC SILT NQ
MA=10R= =U9 1.8 120 SILT SANC SILT NO
MAN=10R= =10 2.0 135 SILYT SAND NO
Mn=01T=3=01 0.8 15 SAND  SILT NO
MA=Ull1=1=02 1.3 30 CLAY SILT NO
MN=yulT=-1=03 1.3 4s CLAY SILT 002E NO
MN=Y1T=1=04 1,3 6V CLAY  SILT NO
MA=0O1Y=1=Y5 1,3 78 CLAY SILT NO
MA=GLT=1=06 1.3 90 CLAY SILT NO
MAN=U1T=2=0} Vel 15 CLAY SANnD NO
MA=vlT=g=(2 1.0 30 CLAY SAND nO
Mh=ulT=2=05$ 1.3 45 CLAY SILT NO
MN=U1T=-e=U4 1,9 6u CLAY SILY N0
MN=QLlY=3=y} 065 S CUBH GRAV ~NO
MAN=ylTe3=pe 1.0 10 CCbB GRAV NO
MAN=U1T=35-03 1.3 15 SANU  SILT ShEL NO
MA=(1T=3=04 1,4 30 SAMU  SILT ~NO
MAN=01T=3=05 1.0 43 SANU  SILT NO
MAN=U1T1=3=00b .l 60 SILT SAND SILT  SAND NO
MN=U1T=3=07 2e2 1% SILT CLAY GOCZE NO
MAN=01T=3-08 2.3 9 SILT SANO NO
MAN=ULlT=3=09 2.3 108 SILT SAND ShEL NO
MA=(11=3=10 2,3 120 SILT SAND NQ
MhN=011=3-11 2.4 135 CLAY NO
MA=01lT=4=01 0.9 S SAND PEBB GRAV NO
MN=UL1T=4=02 1.0 15 SAND PEBB NG
MA=UiT=4=03 le4 30 SANC  SIL1 OQETR NG
MA=U1T=4=04 1.5 45 SAND SILT ODETR NO
MN=U1Te4=05 1.6 oy SILT SAND OC2E SILT CLAY NO
L A A A A A A A A A A A A AL LA AL I LI A I LRI T LR LR PSR PR LR T Y DRI L AR LA L g )
*SEE FILURE 3 CCBB=CUUBLES PEBBSPEBBLES
#a PRIMARY COUNSTITUENT, SECUNDARY CONSTITUENT, ETC, (GRAVSGRAVEL  SKELSSHELLS
'‘CETR=CETRITLS
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TABLE C=1, SUBSTRATE TYPES IN VHE TIDAL POYOMAC RIVER AND ESTUARY = CONTINUEC

STATION® DEPTH U157 FROM SUBSTRATEx# W ELBSTRATER® VEGETATED?
SHURE UPFER LAYER LURER LAYER
MN=01T=4=06 1.7 75 SILT SAND CC2E .SILT CLAY ‘NO
Mv=02T=1~01 Va7 - SAND  SILT CLAY NO
Mh=02T-1-02 1.0 10 SAND  S1LT PEBB NO
MA=v2T=-1=U3 1.5 15 SANU  SILT CLAY NO
MA~02T=1=04 1.5 eV SAND  SILT CLAY NO
MA=02T=1=0S 1.3 30 CLAY SILT NO
MN=02T=2=01 0.8 15 ODETR NG
Mh=U2T =202 1.0 30 DETK N0
MA=02T=¢=03 1.3 45 DETR SILT  CLAY NU
Mh=u2T=2=-ud 1.3 60 CLAY SILT DETR NO
MN=02T=2=05S 1.3 15 CLAY SILT GG2E NO
Mh=u27-2=06 1,3 90 CLAY SILT NO
MN=02T=-3-01 0.5 S SAND NO
MA=URT=3=02 Ged 15 SAND NO
MA=v2T=3-03 1.0 3¢ SAND NO
MA=U2T=3=04 1.6 45 SAND NG
MA=UET=3=U% 2.1 60 SAND SILTY SANC  SILT NO
MA=u3T=1=01 0.8 15 SAND  SILT NG
MA=U3T=1=02 1,0 30 SAND  SILTY NO
MA-U3T=1=u3 1.9 45 SAND  SILT NO
Mn=037=1-04 1,8 60 CLAY SILT NO
MA=03T*1=05S 2.0 15 CLAY SILY QEIR NO
MN=03T=2=01 V.S ) SAND 'S ANC NO
MN=U3T=2=02 1.0 15 SAND NO
MAN=03T=2=03 1.3 30 CLAY SILT GCZE NO
Mh=u3T=2=04 1.5 49 CLAY SILT 0OCZE NO
MAN=03T=3=01 0.5 5 SAND S ANC NO
MA=03T=8=02 1,0 15 SAND NO
MAN=U3T=3=03 1.3 350 SiLT £IL1  SAND OCZE NO
MN=U3T=3=04 1.0 45 SILT WCik  SILT  CLAY NO
MA=04T=1=yl 0.9 2 SANU SILT QETR NO
MA=0&4T=1~y2 1,0 5 CLAY SILT 0Cze NO
MF=Ulke =0} V.8 5 cose NO
MP=Ulk= =02 1.1 %s SAND SILT NO
MF=Ulk= =03 1.6 30 SAND SILT NO
MP=0in= =04 2.1 a5 SILT NG
MP=02K= =y} 0,3 S cose NO
MPeUeR= =02 1.1 15 coss nO
MP=G2K= =03 2.0 30 SILT NO
MP=(3R= =01 .3 ) cose NO
MP=03R= =02 0.7 15 SAND YES
MP=03k= =03 0.7 30 SAND NO
MF=U3ke =04 1,0 as SAND NO
MF=U3R= =0% 1.0 60 SAND NO
MP=Uldke =01 0.2 S cces YES
MP=U4k= =y¢ 0.5 15 SILYT SAND NG
*SEE FIGURE 3 OCbu=COBBLES PEUBSPERBLES
#% PRIMARY CUNSTITUENT, SECONUARY CCNSTITUENT, ETC, CGRAVSGRAVEL  SHELSSHELLS
, CETKSDETKIIUS
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TABLE C-i. SUBSTRATE TYPES IN THE TIDAL PUTOMAC KIVER .AND ESTUARY = CONTINUED

STATION® DEPTH  DIST. FROM SUBSTRATE#» SLBSTRATE #» VEGETATED?
SHORE UPPER LAYER LOvER LAYER
MPe=y4l= =y3 Ve? 50 SILT  SanD NO
MPey4r= =04 0.7 4s SILT SAND NO
MP=04n= =G§ Ue9 60 SILT SAND NO
MF=0Sk= =0} V.3 5 Peas NO
ME=USke =02 0,5 15 SAND YES
MPe(QSke =3 1.3 30 SAND PEBB YES
MFeULK= =04 240 45 SAND NO
wnw(SKe =05 2.3 60 SAND NO
rleybre =0} VoS S PEBSB NO
pImPbRr= =02 1.0 15 SAND NO
po=Gbn= =03 1.2 30 SAND CLAY NO
Mr=yUbhe =G4 1.4 45 SAND CLAY NO
MP=0bk=- =05 1.4 60 SAND  SILT NG
ME=0TK= =01 0,7 S cces NO
MPeylhe =y2 1.1 15 SILT 'S AM NO
MP~0TKk= =03 1.2 30 SILTY SANC NO
ME=U7R= =04 1.2 45 SILY S ANC NO
MP=(07R= =095 1.3 60 SILT 'S ANC NO
MP=(b8R> =01 0,7 S coss NO
MFeubk= =02 1.2 15 SAND  SILY NO
MP=UdK= =03 1S 30 SANC  SILTY NO
MP=(B8R= =04 1.7 45 SAND SILT NO
MF=yuBKk= =05 2,1 60 SAND SILT NO
MP=09r= =01 Ve S SAND  SILY NO
MP=(9K= =ye 0e6 15 SAND  SILT YES
MPe i 9Kk= =03 0.9 30 SAND  SILTY NO
MF~.9h= =04 1,0 4s SAND  SILT NO -
ME=u9Kke =05 0e0 60 SAND NO
MP=10K= =yl 0.4 S PEBe NO
MF=10Rr= =y2 0e7 15 SAND GRAV YES
MP=10R= =03 0.8 30 SILT  SAND NO
MP=10K= =04 0,9 45 SILT WS ANC NO
MPeluN= =05 1,0 00 SILT SANC NO
NF=Uin= =01 VeS 19 SAND NO
NF=VlR= =02 Ueb 39 SAND  SILTY YES
NF=(Gik= =03 Uob 4% SAND  SILY NO
NF=Vlnr= =04 VeB 60 SAND SILT NO
NF=Uln= =(S 0.8 15 SAND  SILTY NO
NP=UlK= =y6 V.8 90 SAND SILT NO
NF=Ulk= =07 te0 108 SAND  SILY NO
NP=Uire =y8 1,9 120 SILY NO
NPeyUlke =9 1.3 139 SILT cLAY  SILT NO
NP=Ulke =10 1.3 150 SILT CLAY SILT NO
NP=(lK= =11 1.5 16§ SILY CLay  SILT NO
NP=Ulke= =12 1.5 180 SILYT DETIR NO
NP=UEK= =y} 0.3 15 SAND NO
*SEE FIGURE 3 OLBB=CUBBLES PEBHE=PEBBLES
*% FRIMARY CUNSTITUENT, SECUNDARY CONSTITUENT, ETC, CRAVIGRAVEL  ShELSSHELLS
CEVRSCETRITLS
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TABLE C=1, SUBSTRAIE TYPES IN THE TIDAL PUTOMAC RIVER AND ESTUARY = CCONTINUED

STATIUN® LEFPTH 0IST, FROM SUBSTRATE=x«» SLBSTRATE VEGETATED?
SHURE UPPER LAYEK LOrEK LAYER
NF=U2k= =02 045 30 SAND NO
MP=U2r= =03 Ved 45 SILT SAND YES
NP=02k~- =-u4 0,7 60 SAND  SILT YES
NF=02K= =uS Vel 15 SAND  SILY YES
NP=U2KR= =Ub 0,9 90 SILT SAND NG
NF=U2ke =47 V.9 1us SILTY CLAY NG
NP=U2K= =08 1.0 12y SILT CLAY NO
NF=02n=- =u9 el 135 SILT CLAY NO
NP=Gek= =10 1.0 150 SILT CLAY NO
NP=U2r= =11 1,0 165 SILY cLAY ~NQ
NF=U2k= =12 1.0 180 SILT CLAY nNO
NF=U3R= =V1 V.S 15 SAND SILT PEBB YES
NP=U3Kk= =02 V.8 30 SANC  SILT cLAY YES
NF=03h= =03 0.8 45 SAND  SILT YES
NF=U3K= =04 1.5 0 cLay SILTY NO
WrF=03Kk= =05 1.5 15 CLAY SILTY NO
NF=03K= =yb 1,5 90 CLAY SILT NG
NF=04R= =01 Ved 1% SAND  SILT CLAY NO
NP=Ul4r= =02 0.5 30 SAND  SILT YES
NP=0Un= =03 0.5 45 SAND  SILT YES
NP=0Ux=- =-v4 0,7 60 SAND SILT YES
NP=U4R~- =05 v,8 15 SAND  SILT YES
NP=ULK= =06 0.8 99 SANG  SILT YES
NE=04Kk=~ =07 1.3 10S CLAY SIELY NO
NE=04r= =08 1.5 120 CLAY SILY NO
NP=04k= =09 1.5 13S CLAY SILY NO
NP=0l4r= =10 1.5 150 CLAY SILTY ~nO
NP=Ulk= =11, 1.9 165 CLAY SILT 002E NOQ
NF=0SK= =01 V.S S SAND NO
NP=ySKR= =02 0.7 15 SAND NO
NP=ySke =¢3 0,8 30 SAND YES
NP=USK= =04 1.1 45 SAND YES
NP=05R= =09 1e1 Y] 002E NO
NP=USK= =06 1.3 15 0GZ€ n0
NP=UbK= =01 0.9 5 SAND YES
NP=Gbh= =u2 0.7 15 SAND YES
NF=0bk= =03 0.8 30 SAND YES
NP=0br= =04 0,9 4S SAND YES
NF=UBR= =US 1.2 o0 SAND YES
NP=0bR= =0b 1.2 15 SAND NO
NP=Ubk= =7 1.3 90 SAND nO
NP=UbK= =y8 1.0 105 SAND SHEL ~NO
NP=0bk= =09 1,7 120 SAND  SILT NO
NP=UbK= =10 1,8 135 SAND  SILT NO
NP=Ubh= =11 1.8 150 SANC  SILTY SAME SILT NO
NPeUbKR~= =12 2,0 165 SAND SILT SILYT  SAND NO
--------------0------.----;----------—-----------—------------.-----------.-.---.
#SEt FIGUKRE 3 0CeB=CUBBLES PEUBSPEBBLES
x%x PRIMARY CGNSTITUENT, SECONDARY CUNSTITULENT, EIC. CRAVSGRAVEL SFEL3ISHELLS
LEVRSCETRETLS
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TABLE C~1. SUBSTRATE TYPES IN THE TIDAL PUTONAC KIVER ANC ESTUARY = CONTINUED

STATIUN®

CEPTH

DIST, FROM SUBSTRATE##
UFFEK LAYER

SHORE

SLESTRATE#®
LORER LAYER

VEGETATEC?

LA E L L L P L I R L R R Y P P R P P P P P P YL YR PR Y P P T PR R LR R R PP L R L 2 2 L 2 2 2 3

NP=UTRK= =01}
Ne=UTK= =y2
NP=uUTh= =u3
NP=0IKk= =04
NP=UIn= =ybH
WF=U7H= =yb
Ne=UTR= =07
NPeUTh= =08
NPeyu7NRe =y9
NF=UTr= =10
NP=07k= =11
MP=UTh= =1¢
Nreuln= =13
NF=uv7R=- =14
NP=UTR= =15
NF=uv7n= =16
NP=yT= =17
NF=0TKk= =18
NP=O7hk= =19
NF=UTK= =20
NP=07r~> =21
NFE=08k= =01
NP=U8K= <02
NP=(ObK= =03
NF=UBR~= =04
MWP=08K~> =05
NF=08r= =06
NP=GbK= =y!
NF=UBhe =08
NPeQ8ke =¢9
NF=08r= =17
MP=UBKR= =11
NP=(08R= =12
NF=U9Kk= =y}
NP=(IR~> =y2
NP=U9Kk= =u3
NP=09K~> =04
NE=U9IR= =US
NF=U9k= =06
NP=U9n= =07
NP=v9K~= =08
NP=U9n= =09
NP=U%K= =10
NF=09K= =11
NE=09k= =12
NP=10Kr= =01

0'5
'Y ]
V.8
0'9
1.0
1.1
1.3
1.3
1'“

C Nt om bt OC CCCOC 1 10 00 0t It O C C CC C C 0t 4ot 1o s 1ot o 4ot bt s Bt b B
® @ @ & & @ ® © & & @ ¢ & & a a ¢ ¢ ¢ @ ¢ ¢ U 8§ & P ¢ o @ @ & ° s ° 0
MO LCTENSNNTCVMEW OO N~N~w~NVNOC TV EESEEESWYW

S
15
30
45
60
3]
90

109
120
135
150
165
180
195
210
2¢es
240
295
elv
289
3v

S
15
30
45
60
15
90

10S
120
135
150
165
15
30
45
60
75
90
105
120
135
150
165
180
S

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILY
SANU
SAND
SAND
SAND
SAND
S1L1
SILT
SILT
SILT
SAND
SAND
SILY
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SiLt
SIL1
SAND
SAND
SAND
SAND
SAND
SAMND
SAMND
SAND
SAND
SILT
SILT
SILT
SILY

SILY
SILTY
SILT
SILY
SAND
SILT
SILY
SILY
SILY
SILT
SAND
SAND
SAND
SAND
SILTY
SILY
SAND

SILY
SILT
SILY
SILT
SAND
SAND

SILY
SAND
SAND

GozE

SAaM
SILY

ShNC
SILT
S1Ld
SILl

SILT

SANC
SANC
SANC
Sant
SANC
SAM
Sl

SILT
SILt

SAMC

SILT
SAND

SILT
SAND
SAND
SAND

SAND

SILY
SILY
SILT
SILTY
SAND

SAND
SAND

NO
NO
YES
YES
YES
YES
NO
NO
NO
NO
NQ
NO
NO
NO
NO
NO
NO
NO
NO
NG
NO
YES
YES
YES

NO

*SEE FIGURE 3

#t PRIMARY CUNSTITUENT,

SECUNDARY CONSTITLEMNY, ETC.
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TABLE C-1, SUBSTRATE TYPES IN THE VIDAL POTOMAC RIVER AND ESTUAKY = CONTINUED

STATIUN® OEFPTH

SHURE

DIST., FRUM SUBSTRATEn»
UPPER LAYEK

SULBSTRATE2»
LORER LAYEK

VEGETATEC?

L AL L R R R R I A Y R R R AT I R Y PR R RS R R R R L L AL SR L R L L Xl Al XL X a g g d

NP=10R~ =02
NF=1UKk= =03
NP=10k= =04
NP=10r= =05
NF=1C0ke =06
NF=10r= =y7
NP=10h=- =08
NE=10h= =u9
NF=10h= =10
NF=10Kk= =11
NP=1lUKk= =12
NP=1lUKe =13
NF=-1UKk= =14
NF=10ke =15
NF=10Kke =16
NF=11ik= =¢1
NPF=11lke =y
NP=1lk= =03
NF=1lk= -yu4
NPellke =y
NP=lln~ =yb
NE=llk= =07
NP=]llke =08
NP=1ir= =y9
NF=1lr= =10
Ne=llh= =11
NF=1lin~= =12
NF=12Kk= =01
NP=12r~> =02
NF=i2k> =03
NF=12R~> =04
NF=12nh= =US
NP=12k= =06
Nrelér= =u7
NPel12r= <08
NF=12h~= ={9
NPeldnes =10
Neelek= =11
NF=l12r~> =12
NP=12Nn~> =13
NF=lék~ =14
NP=1¢R- =15
NP=13R=~ <01
NF=13ne =y
NP=13rn> «03
NF=13RrR- =04

«SEt FIGURE 3

at PRIMAKY CONSTITUENT, SECUNUAKY CONSTITUENT,

0.5

0
v
]
0
v
0
0
v
0
1
1
1
1
1
0
0
0
0
0
v
1
1
1
1
1
1
]
0
0
1
1
1
1
1
i
1
1
1
1
1
1)
0
1
1
1

IVMESBENVNUINOCUOOUVULEWBWANRN CNSNUSNSNOOUVE,LEE~NUTUVNEEUNLCYWEO NN~

.
.
]
.
.
.
.
.
L]
.
-
.
.
.
.
.
.
.
.
.
.
]
.
.
.
3
.
[}
.
.
.
.
.
.
L]
.
.
.
L d
.
.
*
.
.
.
-

15
30
45
60
75
90
10S
1290
135
150
165
160
195
2l0
2es
S
15
30
4s
ol
7%
90
105
120
135
150
10S
S
1%
30
45
60
75
90
105
120
135
150
165
180
195
2l
15
30
45
60

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SANU
SAND
SANY
SAND
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SIL1
SAND
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SiLl
SILi
SILT
SILT
SILT
SILT
SILT
SAND
SILY
SILT
SILY

SILT
SILTY
SAND
SAND

SILY
SAND
SILT
SAND
SAND
SAND
SKEL

SKEL
RLIAN
SILY
SILT
SILT
SIY
SAND
SAND
SAND
SAND
SAND
SAND
SAND
FEuB
SAND
SAND

SPEL

SILT
SHEL
ShEL
SheL
SHEL
ShEL
ShEL
ShEL
SkEL
SrEL
ShEL
SrEL
GRAV

SANC
SANC
SAM
EAM
SANC
SANC
SANC
S ang
SANC
SANC

SANC SILT
SIL
SILT SAND

sanC  SILY

NO
NG
YES
YES
YES
YES
YES
YES
YES
YES
NG
hC
NG
NU
~nO
YES
YES
YES
YES
NO
NO
NO
NO
O
NO
NO
NO
NO
(1]
NO
NG
NO
NG
NG
NO
NO
NO
NG
NO
NO
NO
NO
NO
NO
NO
nNO

XX Y Y Y YL Y Y PP YR LSRR S R L RS S A LA A A g A L & 4]
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TABLE C-1,

STATIUN®

SUYS ‘RKATE TYPES IN TrHE TIDAL POTOMAC KRIVER AND ESTUARY <« CONTINUED

V39

=1

] DIST, FROM SUBSTRATE=22
UFPER LAYER

SHURE

VEGETATED?

P I L L L Y L R R T L L L L L Y R L L e T L R L R R L R L T L T

NP=13R~ =0S
NF*13R- =-yué
NFel3k= =07
ii=i3n- =U8
[17=13k= =09
Ne=ldr= =y}
Nreldn= =02
NP=l4R=- =03
NP=ll4k= =y4
NP=1l4n- =S
NP=14Kk= =ub
NP=lldne =47
NP=15Re =901
NP=15R= =u2
NEF=15k= =US$
NP=15k= =y4&
NY=01T=1=01
NY=UlT=1=ve
NY=UlT=1-0S
NY=Ull=)=04
NY=01Tel=uS
NY=ViT=1=yb
NY=01T=¢=01
NY=01T=2=02
NY=01T7=-2-03
NY=01T=3=y1l
NY=01T=3=-02
NY=U1T=-35=-03
NY=01T=3-v4
NY=01T=-3-05
NY=UlT=3=-06
NY=01T=3=07
NY=01T=3=08
NY=01T=5-09
NY=01T1=3-10
NY=y2T=1=41
NY=02T=1-V2
NY=0U2T=1=03
NY=U2T=-1=-04
NY=02T=1=0S
NY=02T=-2-01
NY=02T=2=02
NY=02T-e¢=-03
NY=U2T=-¢=-ud
NY=y2l1=-2-uS
NYev2Te=2=Ub

Preanaencscscnsmncew

*3Et FIGUKE

2% PRIMARY CONSTITUENT,

3

1.5
i.6
1.7
ie8
240
S)oi
an
1.2

1.8

= QN VuWWweE~NNUVLsSWhNOWERCTUVVWC U mCYSUOoOUCcUe

15
90
10s
129
i35
S
15
30
49
0
15
90
S
10
15
o
S
15
30
4S
60
19
S
10
15
S
15
30
4
60
15
90
109
120
135
15
15
30
4S5
60
S
15
30
45
60
15

SILT
SILT
SILT
SILT
SILTY
SAND
SAND
SILY
SILT
SILY
SILT
SILT
CauB
o771,
covp
SIct
SAND
SAND
SILT
SILY
0GZE
0GZE
SILT
(11191
0GZE
SAND
SAND
SAND
SAND
SANU
SILY
SILT
SILY
GUZE
00ZE
SAND
SAND
SAND
(174 3
0GZE
SAND
SAND
SAND
SAND
SAND
SAND

SAND
PEBB

PLBB
SAND
SILY
SILTY
SAND
SAND

SAND

SILY
SILY
SILY
SILT
SAND
SAND

-SAND

SILT

SILT
SILY

GRAV
GRAV

SLBSTRATE*»
LORER LAYER
SANC  SILY
SANC  SILT
SANC  SILT
SANC  SILT
SANE  SILTY
SARC  SILT
SANC  SILT
SANC  SILT
SILT SAND
SILT SANO
SILT  SAND
CC2ZE

ccie

SILT  SaND
CLZE

CC2E

SANC

SILT SaND
SAM  SILT
CLAY

NO
NO
NO
NO
NO
YES
YES
NO
NO
N0
NO
NO
NG
NO
NO
NO
NO
NO
NO
NO
NO
NOC
NO

NO

N e Y T Y I Y Y Y P P LA PRI S A S A T L AL AL R LA L A 2 4 ]
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SECUNDARY CONSTITUENT, ETC.
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TABLE C=1, SUBSTKATE TYPES IN THE TIDAL POTOMAC HIVER ANC ESTUARY = CUNTINUED

STATION® VEPTH

DIST, FROM SUBSTRATEx»
UPPER LAYER

SHOURE

SLBSTRATE=®
LORER LAYER

VEGETATED?

(LT A Y P R R R P R R Y R R P R P P P Y YL P PRSI R RS RS LSS A L L L X 2 1 2 X

NY=U2l=2~=07
NY=(2T=¢=08
NY=02T=35~-01
NY=u2T~=3=02
NY=y2T=3=03
NY=u2T=3-04
NY=03T=1=-v}
NYey3Tel=y2
NY=031=1-03
NYe(3T=-1-04
NY=USTel=0S
NY=03T=2=01
NY=y3Teg=ye
NY=(03Te2=-03
NY=U3T1=2-04
NYeu3l=¢=0S
NY=03T1=3-01
NY=03]=3=-v2
NY=y3Te3sy3
NY=03T=-3-04
NY=03T1=3=05
NY=y3T=3=-yb
NY=U4T=1=01
NY=04)=1=02
NY=04Tel=-03
NY=y4T7=2-01
NY=U4T=2=02
NY=(4T=2=03
NY=(G41=3=01
WNY=G4y=3~-02
NY=04Te3=-y3
PG=-01T-1=01
PG=U1T=1=v2
PLU=01T=1=03
FG=01T=1=v4
PC=01T=2=01
PG=01Tec=v2
PC=011=2~y3
PC=01T=2~04
PU=~01T=2=uS
PC=011=3=01
PE=U1T=35=02
PG=011=-3~-y3
PC=01T=3=-04
PL=017=3=05
PU=U1T=4=01

RN VNS SN 2O e CC O COCCCCCC e N CCRNEHCCr=OC e
CUHNuLUWEBC wWoUVooUwUVLOoOVMWVLwWEGEGODNNSNUVLNESNNNGUOVMCECEUVLWODUCOD RO WE W

® ® & @ * @ & ¢ * * ® ¢ & @ & & 9 ¢ o @ ¢ ¢ © O ¢ & O @ O & & & © | @ O e ¢ O ¢ o o @ ¢ o

90
105
S
15
30
435
‘S
15
30
45
60
S
15
17
19
2¢
S
15
30
45
60
15
S
15
3¢
S
15
30
S
15
30
15
30
4s
60
15
30
45
60
75
15
30
45
6v
15
15

0GZE
(1)
SAND
SAMND
0Cze
0Gze
SAND
SAMND
SAND
SAND
GOZE
SAND
SAND
SAND
SAMND
SAND
VETR
UETR
DETR
00ZE
00ZE
0GZE
SANU
0GZE
0GZE
SAND
GCZE
ocze
SILT
QQZE
00E
SAND
S1LY
SILT
SILT
SAND
SAND
SAND
CLAY
CLAY
PEBY
CLAY
CLAY
CLAY
CLAY
PEBSB

PEBB
SILT
SILT
SILY

SILT
SHEL

SILT

SILT

SAND

GRAV
SAND
SAND
SAND

SILT
SILT
SILT
SAND
SILY
SILY
SILT
SILT

PEBE
SHEL
SHEL

ShEL
ShEL
DETR

DETR

SANC
Ly 11%
SANC
SILT SAND

CCZE

SANC  SILT
GCze
cCze

ccze
CCIE
SILT  SAND
0CZE
CCZe

CLAY
CLAY

NO
NO
NO
NO
NO
NO
NO
NG
NO
NO
NO
~O
NO
NG
NO
NO
YES
YES

NO

*SEE FIGURE 3
2a PRIMAKY CUNSTITUENT,

SECONDARY CONSTITUENT, ETC,
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TABLE C=1.

STATIuNx»

SUBSTRATE TYPES IN THE TIDAL POTOMAC RIVER AND ESTUARY <« CCNTINUED

DEPTH

LIST, FROM SUBSTRATExx

SHURE UPPER LAYER

SUBSTRATE R
LORER LAYER

VEGETATEC?

XL E T S R Y P Y LI T PP P P P PP R R R P L RIS R DR AL A X L L L A R d A L d )

Pu=Uli=4=ye
PU=ulT=Uu=~(3
FPG=ULlT=4=Uy
PU=ulT=5=ul
PC=U1T=5=y2
Pu=UlT=5=u3
PC=01T=5~04
PC=vlT=5=y$S
PU=U1T=5=06
PL=v21=1=vl
Pu=U2i=1=v2
PU=021=1=u3
PG=veT=1=04
PL=V2T=1~0S
PO=02T~1~ve
PU=UCT=¢=vU1
FPu=uvele=c=vd
PL=V0ci=2=03
PC=ueT=2-u4
PO=ueT=¢~0S
PG=U21=¢é=-Vb
PU=U2T=3=01
PL=02T=3=02
PCG=02T=-3=03
PC=02T=3=-ud4
PC=u3T~1-01
PC=03T~1~02
PG=03T=1-¢3
PL=U3T=1=v4
PU=03T=1-0S
PO=u3T~l=06
PC=035T1=2=01
PG=03T=2=0¢
PL=u3T=¢=y3
FC=03T=2=04
PL=03T~2-US
PC=031=2=~Vo
WC=Ulhk= =y}
WU=UlK= =y¢2
WO-vlike =y3
wWio=0ln= =-ug
Wo=0lxe= =u%S
nWC=Ulk= =vup
wo=Ulin= =u7
WOo=01lk= =u8
WC=UiIn= ~y9

© @ 5 % © 8 ¢ © 9 © O 8 © 5 % € 5 O 5 O 6 6 O S O 8 O O O ¢ ¢ O G s e O a0
EEWWCOCUVESPTF NV LWEVNWVNCEU=COCEUWULW-CUEWWCOCLEU=CG

S O C I e e m CCCCOCCINFECI "0 e rere ot e C 0 b e &C VN -

350
49
60
15
30
45
60
15
90
15
50
45
60
1S
990
15
30
45
60
15
90
15
30
45
1
15
30
qs
60
15
90
19
30
49
6V
15
90
15
30
4S5
60
15
v
108
120
139

PEBB
SILT
SILT
CLAY
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SILY
SILY
SILY
SIiuLl
SAND
SANU
SAND
SAND
CLAY
CLAY
SANL
SILY
ShEL
CLAY
SILT
SILT
SILY
SILY
SILT
SILT
CLAY
CLAY
CLAY
CLAY
CLAY
OETR
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SANU
SAND

SHEL

SILT

SILY
SILT
SHEL
OETR
OETk
DETR
SILT
SILT
SILT
SILT
SILT
SILY
SILT
SAND
CLAY
SILT
CLAY
CLAY

SILY
SILT
SILT
Siul
SILT
CLAY
SILT
SILY
SILT
SILTY
SILY
SILT
SILTY

SILT

SILY

ShEL
SREL

SILY

SHEL

SILT

CLAY
CLAY

CLAY
CLAY
CLAY
cLay
Cuay

CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
CLAY
CLAY

SILT
SILY

SILY
SILT
SILY
SILT
SILI

SILY
SILT
SILT
SILT

SILT
SILT
SILT
SILT

VETR
0ETR
OETK
ODETR

NO
NO
NO
YES
YES
NO
nNO
NO
NO
YES
NG
NO
NO
nO
NO
YES
YES
NO
NO
NO
NG
YES
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NG
NO
NO
NO
YES
YES
NO
NO
NO
NG
NG
NO
NO

*SEE FILUKES 3-4

*x PRINMARY CUNSTLITUENT,

SECUNDAKRY CONSTITUENT, ETC.
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TABLE C=-1, SUBSTHAIE TYPES IN THE TIDAL POIOMNAC RIVER ANC ESTUARY - CCNTINVED

STATION=®

OEPTH

UIST, FRUM SUBSTRATE=xx
UFFER LAYEK

SHURE

SLESTRATEx®
LCrER LAYER

VEGETATED?

LA LA T T R R I L R E I T T L L T A R R P L L L T P Y L R L L R L Ll el L

WUu=Ulke «}0
wWo=Ulk= =11
wWC=ulk= =12
wL=Ulk=- =13
WC=Vlk= =14
wl=Ulk= =15
WC~0iR= =16
wWi=Vlr= =117
WU=ULR=- =18
WG=uek= =¢1
nwi=ven= =y2
Wo=U2Kr= =¢3
wWu=U2k~ =04
WO=02K= =05
Wi=Uek= =yb
wu=U2ek~ =07
wil=02k~ =08
KG=(¢2n=~ =99
wi=02n= =10
WC=v2k=~- =11
Al~U2r= =12
wi=02r= =13
Wi=-ulk= =14
WG=02r= =15
wWo=vek= =16
wi=02r= =47
wi=02k~- ~18
wieuche =19
wl=vck= =20
Mo=03n= =01
WG=03rk=~ =¢2
NU=U3Kk=~ =03
wWU=C03x= =04
WU=U3R=- =905
ni=03n= =06
wC=03kh=- =07
WC=03r= =08
wG=03r~- =u9
wG=u3x= =10
W(G=03k= =11
wi=03x= =12
wWe=U3k~ =13
WC=03Kk- =14
hO=U3K= =15
wC=U3k= =16
WO=U3RkR= =17

Ve9
1,0
1.0
1.V

e ed Gt Dt Pt s et G B et P D C O C P et bt 5 p bt e b B et bbb bt et e O C C CON N e e

LWLWANLNOCCOCOCOCOCOOPTVUCOULUMUUNLWLWWILWLHLHINODSCOCCLDOUVMUNWMC W C o

15¢
165
180
195
-3Y]
ees
240
255
279

15

30

45

60

75

96
1S
120
155
150
165
180
195
210
225
240
255
270
265
3v0

15

30

45

60

15

990
105
120
135
150
165
180
195
210
ees
240
ass

SANU
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
PEBB
SAND
Ptdo
PEBB
SAND
ShEL
SHEL
ShEL
SHEL
SAND
SAND
SAND
SAND
SANO
SAND
SAND
SAND
SAND
SAMND
SAND
SIL?Y
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAMD
SAND

SILT
SILT
SILT
SILT
SILY
SILT
SILT
ShEL

PEBB
GRAV
FEBB
SAND
SHEL
FeoB
SAND
SAND
SAND
SAND

SHEL

SILT
SAND
Peds
FEBB
PEBB

SKEL

ShEL

SHEL

CLAY

NO
NO
NO
NO
NG
NO
NO
NG
NG
NO
NO
NO
NO
NO
NG
~nO
NO
NG
NO
NG
NO
NO
NO
NO
NO
NO
NO
NO
NG
NO
YES
NO
~NO
NO
NO
NO
NG
NO
NO
NO
NO
NG
NO
NO
NO
NO
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*SEE FIGURE 4

x% PRIMARY CONSTITUENT,

SECUNDARY CGNSTITLENT,

39

ETC.

ulbB=LUBBLES
chRAVZGRAVEL
CEIRSCETRITUS

PeBB=PEUBLES
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TABLE C~1, SUBSTRATE TYPES IN THE TIDAL PUTOMAC RIVER AND ESTUARY <= CONVINUED

STAT1IUN® CEFIR DIST, FROM SUBSTRATE®» SUBETRATER® VEGETATED?
SHORE UFPER LAYER LOrER LAYER
W0=U3R=- =18 1.3 270 SAND NO
Wo=03r=- =19 1.4 289 SAND NO
Wi=U3r=- =2y 1.4 300 SAND NO
WC=04x= =01 0.5 15 P88 SHEL NO
n0=04n~ =¢2 0.% 30 PEBB NO
WG=04R= =03 Ue8 49 PEBB NO
wWi=04he =04 0.8 00 SAND SHEL FPEBB CLAY NO
Wi=04dn= =yS 1.0 75 SAND CLAY NO
Wi=04k= =06 leV 90 SAND CLAY NO
WL=U4K= =y} 1.0 105 SAND SHEL CLAY CCB8 NO
wWi=vldn= =y8 1.0 13% SANO CLAY nNO
WG=Udh= =(9 1e0 150 SHEL SAND CLAY NO
Wieldn= =190 1.8 165 SnEL SAND PESBB NG
WG=UUR= =11 1.5 160 SANU ’ NO
WC=Ubk= =312 1.5 195 SAND NO
WOo=U4n= =13 1.9 210 SAND NO
wl=vak= =14 1.5 225s SAND NO
AWC=Udk> =195 1.% 249 SAND NO
wi=04n= =16 1.9 255% SAND NO
WE=Vvak= =17 1.9 el SAND NO
WO=U4k= =18 1.8 289 SAND NO
WC=0d4dk=~ =19 1.8 3v0 SAND NO
WL=uSk= =01 0.8 15 PEBSB CLAY NO
nG=0Sk= =02 V.8 30 SAND CLAY NO
WO=USK= =03 Oeb 45 SAND cLAY NO
WC=USk= =y4 0,9 (Y} SAND PEBB CLAY NO
Wi=0Sne =05 1.0 7S SAND FEBE NO
WC=USK= =06 1a0 90 SAND CLAY NO
WC=0SR= =97 1,0 1V5% SAND PESBDH NO
WG=USK= =y8 1.0 1€0 SAND PEup NO
WC=GSK=- =09 1.0 135 SAND SHEL CLAY NO
ni=USK= =10 1.3 150 SAND LETR NO
wWo=0SK= =11 1.4 165 SAND NO
WG=uSk= =12 1.4 160 SANO PEBB NO
wWC=0SK=- ~13 1.4 195 ShEL SAND NO
Wi=05k= =14 1.4 210 SHEL SAND NO
WU=USk= =15 1.5 ees SAND CLAY NO
WU=0SK= =16 1.5 240 SAND LAy NO
WC=USK= =17 1.5 259 SAND NO
nw(=USk= =18 1.5 270 SAND NO
Wi=USK=- =19 1.5 285 SAND NO
AWU=USK= =20 1.5 300 SAND NO
nw0=U6k= =01 0.5 5 SHEL CLAY NO
wo=Ubn= =02 Ved 15 SAND  SHEL CLAY NO
WG=06R- =03 Ve9 30 SAND CLAY NO
nwU=U0bRe «(4 1.0 4as SAND CLAY NO
*SEE FIGURE 4 0(68=CUBHLES PEBB=PEBBLES

A% PREIMARY CUNSTLITUENT, SECUNUARY CONSTITUENY, ETC. LhAVSLKAVEL - SRELSSHELLS
LETH=LETRITULS
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TABLE C=1, SUBSTRATE TYPES IN THE TIDAL POTONAC RIVER AND ESTUARY = CONTINUED

STATIUN® DEFTH VIST, FKOM SUBSTRATE=x# SLESThATER® VEGETATEL?
SHURE UFPER LAYER LORER LAYER
WO0=0bN= =¢5S 1.0 00 SAND SHEL CLAY NO
We=Ubr=- =ub 1.0 75 SAND CLAY NO
wu=vexe =y7 1.0 90 SAND CLAY nNO
wC=0br- =08 10 1vS SAND CLAY YES

nC=Ubr= =08 1.0 120 SAND NO
wi=tex= =10 1.0 135S SAND NO
hi=-UbKk= =}1 1.0 150 SAND NO
AC=Ubr= =}2 1.0 165 SAND NO
wWG=0bk~ =13 1.0 160 SAND NO
wWi=vor= =14 109 195 SAND NG
wl=Ubn~- =19 1.1 210 SAND NO
Wi=UbK= =lo 1.2 ees SAND NO
WC=Ubn= =17 1.3 240 SAND NO
WC=VUbk= =18 1.3 955 SAND NG
wi=vok= ~19 1.4 270 SAND NO
wi=0on= =29 1.5 28S SAND NG
ne=0bh= =21 1.7 300 SAND NG
wi=ui/k= =01 0.5 S CObs  SHEL SAND CLAY NO
wG=UTlne ~-v2 0.5 15 SAND SHEL NO
wWC=07re =03 Veb 30 SHEL SANC nNO
WU=07r= =y4 Va7 4s SREL  SAND cLAY NO
WC=UTr~ =US V.8 (Y] SAND NO
WOo=uTk= =06 0.8 75 CuB8 SaND NO
nwi=07n= =07 0.9 90 SAND NO
wG=07n=- =-u8 1.1 10S SAND NO
Wo=uTKre =y9 1.2 120 SAND NO
wC=07Tr= =10 2e0 135 SILT  SAND CLAY SkEL nNO
wWe=u7n~- =11} 24 150 SILT SAND CLAY SFKFEL NO
WE=U8k= =01} 0.9 S SAND CGBB NO
nwo=08x= =Q¢2 0.7 15 SAND  CLAY NC
wo=ubk= =03 0.8 30 SAND COBS CLAY NO
Wi=UubKk= =u4 U8 45 SAND CLAY NG
WG=UBRh= =05 0.8 60 SAND CLAY NO
wo=-08Kk= =06 1.6 75 SAND CLAY SKEL NO
wWC=U8k=- =07 1.0 90 SAND CLAY ShHEL NO
Wi=Uline =8 1.2 105 SAND SKEL NO
wi=O0cke =¢9 1.3 120 SAND SHEL NO
Wl=0bk= <30 1.6 135 SAND SHEL NO
wi=08f= =11 1.9 150 ShHEL NO
WGe09x= =0} 0.5 S SAND NO
woh=-09x= =02 0.8 15 SAND NO
wWO=U9R= =03 0,8 30 SAND SHEL PEBS NO
wil=09x= =04 0,8 45 SAND ShEL PEBS NO
WO=U9n= =S V.9 60 SAND SHEL PEul nNO
Wi=u9ne= =06 0.9 75 SAND SHEL Peds NO
W0=09x= =07 0.9 90 SANG SHElL PEBS NO

P P P PP PP TP DR B e Pe PP PO RN RN e TNl P ottt Pret Nt et deadwdrdddraaderad®

*SEE FIGURE 4 oCeB=COBBLES PEBB=PEBBLES

*% PRIMARY CONSTITUENT, SECUNDARY CONSTITUENT, ETC. GhAVSLKAVEL SreL=SHELLS
LETK=CETRITLS
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TABLE C~1l. SUBSTKATE TYPES IN IHE TIDAL PUTOMAC RIVER AND ESTUARY <= CONTINUEC

STATION# UVEFTH  DIS1. FRUM SUBSTRATE## SLBSTRATE#*# VEGETATEC?
SHURE UPPER LAYER LGRER LAYER

LR X XYL Y Y ERY XY X Y ¥R LYY EEXYE RPN Y R YR YT Y FY X PP Y PR Y Y R R Y XY Y Y R Y YL Y LA Y XY L XX ¥ J
WU=UYK= =ub VeY 105 SANU  SHEL PEBB NO
WC=USR= =U9 V.9 120 SAND SHEL PEBS NO
NG=USK= =10 1.0 135 SAND NO
WGC=U9K= =11 10 150 SAND NO
WU=U9KR= =]2 1.0 165 SAND NO
wG=U9K= =13 1.0 180 SAND NO
WGauGK=- =14 1.0 195 SAND NO
AWC=09r~- =15 1.0 21v SAND NO
wC-U9K= =16 1.0 22s SAND NO
WL=UGR= =37 1,0 240 SAND NO
WG=U9r=- =18 1.0 255 SAND NO
WO=UShe= =19 1.1 270 SAND NO
WC=09r=- =20 1.1 285 SAND NO
wo=09r~ =21 1.2 300 SAND NO
Wwi=10r=- =01 0,4 15 SAND NO
AG=10n= =02 0.5 30 SAND  ShEL NO
WC=10r= =03 oS 45 SAND NO
WL=lUk= =04 (P 60 SAND NO
WU=10k= =05 GeS 15 SAND NO
WC=10K= =06 VeS 90 SANOD NO
nC=ildr= =g/ Vsb 109 SANO NO
wi=10re =u8 0.6 120 SANO NO
WC=10Kke =909 Veb 135 SAND  SILT NQ
wC=-10Kk= =10 Veb 150 SAND  SILT NG
WC=10R= =11 Vel 169 SAND  SILT NGO
WG=10ke ~12 () 180 SAND  SILT NO
wo=10r= =33 V.8 195 SAND  SILY NO
wU=10r= <14 Ve 210 SAND  SILT NO
WC=10K= =19 0.t 22% SAND  SILT NO
Wo=10he =16 Veb 240 SAND NO
wO=10N= =17 () 255 SAND NO
WC-10n= =18 1.1 210 SAND NO
Wi=10r= <19 1.8 283 SAND  SILT NO
WO=10K= =20 2,0 300 SAND  SILT NO
wi=011=1-91 0.3 15 SAND  SILT NO
wi=ulT=1e02 Vel 30 SAND  SILT NO
Wo=01T=1-03 "I} 45 SANO  SILT NO
wG=UlT=1=04 V.5 60 SAND  SILT NO
WC=uli=1=0% V.S 5 SAND  SILT NGO
we=0ll-1=06 1.0 90 SAND  SILT NG
wu=u1T=-2=01 0,9 5 cooy NO
Wu=01T=2=02 o7 15 CUBY SAND PEBB NO
WG=01T=¢=u3 v.d 30 SANU  SHEL CLAY NO
wi=Ulleg=uy 1.0 45 SAND CLAY SKEL NO
WO=yul1l=2=95 140 60 SAND CLAY SKEL NO
Wo=U1T=2=y6 1.0 15 SAND CLAY SHEL YES

et bl A A A L L R L L LTI L L P L P Y PR Y Y I R TP PR LR P L P PR R R A L A A L L LA 1 44

*SEE FIGURE 4 CCBB=COBBLES PEBB=PEBBLES

% PRIMARY CONSTITUENT, SECUNUAKY CUNSTITLENT, ETC, CRAVEGNAVEL SFEL3SNnELLS
CEI1n=DETRITUS
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TABLE C=1. SUBSTRATE TYPES IN THE TIDAL POTONAC RIVER AND ESTUAKRY < CONTINLED

STATIUN® DEFTH DISTe FRUM SUBSTRATEa» SLEBETRATE 2% VEGETATED?
SHURE UPPER LAYER LOPER LAYER

WC=01T1=2=07 1.0 90 SAND CLAY SEEL YES
wi=uUll=2=vé 1,0 105 SAND CLAY  SPrEL NG
wWi=U1T1=-2-09 1.1 1¢0 SAND CLAY SFEL NO
AC=0GlT=g=10 1.1 135 SAND CLAY SPrEL NO
wi=01T=2=11 1,2 150 SAND CLaY Srey nNO
wC=vlT=2=12 1.3 10% SAND CLAY SFEL NO
WU=ulTeg=1$ 1.5 180 SAND CLAY SPrEL NO
wi=U1lT-e=14 2,0 195 SAND CLAY SrEL NO
WU=UlT=é~15% 2e5 210 SAND CLAY SFEL nO
wG=v2i=1=u1} 0.3 15 CLAY SILTY NO
nu=U2i=1=-02 U, 390 SAND  SILT nNO
Wi=vei=1=y3 0,5 45 SAND  SILT NO
wi=02T=1=-04 0,5 00 SAND  SILT YES
wG=v2l=1=y$s 0.5 15 SAND  SILT NG
Wi=veT=1=96 Ve 90 SAND  SILT NO
nC=U2T=1=97 V.9 105 SAND  SILT YES
wu=veT=1=-y8 0.5 120 SAND  SILT N
wWu=ueiel=y9 0e8 159 SAND SILT NO
wi=val=1=10 0.8 150 SAND  SILTY NO
wu=UeT=1=11} 0.8 165 SAND  SILT NO
WLi=v2i=l1=12 Vo8 180 SAND  SILT NO
wW0=021=3=-13 0,8 195 SAND  SILT NO
WC=02T1=2=01 0.8 S Peps GRAV  SAND NO
wC=u2i=¢=ge 1.0 10 SHEL  SAND GRAV NG
n=vel=2=v3 1.0 18 SAND SHEL NO
MU=02T=2=04 1.0 30 SAND ShEL NG
W0=027=¢=yS 1.0 45 SAND ShEL NO
wC=vei=2=06 1.0 60 SAND  SREL NO
WU=uel=2=y7 1.1 15 SANU  ShEL NO
nWl=u2T=2-08 1,2 90 SANG  ShEL NO
We=ueT=2=v9 1.2 105 SAND SKEL NO
WU=ueT=¢=10 1.2 120 SAND SHEL NO
wo=021=2=11 1.2 135 SAND  SHEL NO
nG=veci=2=\)2¢ 1.2 150 SAND SHEL NO
wi=u2i=-¢=13 1.3 105 SANG SHEL NO
wG=v2T=2=14 1.3 180 SANDG  SHEL NO
nC=02T~2=15 1.4 195 SAND SHEL NO
wG=v2l=¢=16 1.5 el SAND SHEL NO
nwl=viied=~17 1e6 2es SAND SHEL NO
Wo=02T=2~}18 1.9 240 SAND SHEL NO
wWi=v2T1=2~19 2.2 2ss SAND  SILTY NO
wi=Uei=2~20 %] el S1LY  SAND NO
Wo=UST=1=0] V.S 15 SAND  SILY NO
wWo=u3i=1=ye VeS 30 SAND  SILT NG
we=0u31=1~03 0.8 4% SAND  SILT NO
WG=U3Tel=04 0.8 60 SAND  SILT NO
«SEL FIGURE 4 CCBEsCOBBLES PEUBEPEBOLES

*x PRIMAKRY CCNSTITUENT, SECUNDAKY CUNSTITUENT, ETC, GRAVEGKAVEL SFELZSHELLS
CEIRSCETRITUS
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TABLE C-1, SUBSTRATE TYPES IN THE TIDAL POTUMAC RIVER AND ESTUARY = CCNTINLED

STATION® DEPTH VDIST, FROM SUBSTRATE®« SLEBSTRATE R VEGETATEC?
SHURE UPFER LAYEK LORER LAYER
WG=U3T=1-yS V.8 79 SAND SILT NO
WG=U3T=1=906 1,0 90 SAND  SILTY NO
wWC=u3T=1=07 1.0 105 SAND  SILT NO
WG=U3T=1=v8 1.3 120 SAND  SILTY NO
wWu=U3T=1=09 2.0 13% SILT  SAND CLAY NG
Wi=031=-1=-10 2.0 150 SREL CLAY NO
wG=udi=1-~11 2.3 169 SnEL  CLAY SILTY nNO
WE=u3T=¢=yl 0.3 15 SAND  SILT SHEL CLAY YES
wWh=u3i=~c=y2 Vel 30 SAND  S1LT SkgEL NO
WC=03T~2-V3 Ved 45 SAND SILT ShEL NO
WG=03T=2=04 Ve 60 SILT SANC  SILTY NO
WE=03T=2=995 V.8 15 SAND CLAY SILT NO
Wi=U3T=c=0b 1.0 90 SILT SANL  CLAY nNO
Wi=U3T=2=y7? 1.1 109 CLAY SILYT SAND NO
We=UST=2=y8 1.5 120 CLAY SILT NG
wWu=u3T1=2-09 1.5 138 CLAY SILT NO
AL=03)=2=10 1.6 150 CLAY SILT QETR NO
wC=u3T=3=y] 0VeS ] cosd FEBH NO
wWi=03T=3=-02 1.0 10 Fe8d CuB8 nNO
WC=03T=3=-y3 1.6 15 SAND  SHEL NO
wWi=031=-3=-04 1,8 30 SAND ShEL NO
N =U3T=5=05 1.8 45 SAND ShEL NO
WC=uST=5=ub 1.8 60 SAND  Shel NO
nC=03T~5=07 19 75 CiBe ShEL SAND NO
AWi=U3T=3=y8 2.2 90 PLBH SHEL NO
WG=u31-3-09 2.9 1uS SAMND NO
wWi=04T=1~91 0.5 S FEBB SAND NGO
wo=vaT=1=92 1,0 15 PEBB NO
wi=vdli=i=03 1.1 30 Ptdb GkAV SAND NO
wWi=0471=-1-04 1.4 45 SHEL SAND FEBB NG
KO0=04T=1=05 1.6 60 SAND SKHEL NQ
wG=041=1=06 1e7 1S SAMND  SILT CLAY NO
WE=Ul4T=1=97 1.7 99 SANU  SILT CLAY NO
WU=U4T=1=y8 1.8 109 SAND SILT CLAY NO
wWi=0a4T=-1=-¢9 1.8 120 SAND  SILT CLAY NO
ni=~041-1-10 1.8 135 SAND  SILT CLAY NO
wWu=04l=1=-11 1.9 150 SAND  SILTY CLAY NG
ni=ud4v-1~-12 2.0 16S SANG  SILY CLAY NG
K0=V4T=1=-13 2.0 180 SAND  SILT CLAY NO
Wu=U04T=~1-14 cel 195 SAND SILY CLAY NO
wu=-047-1-15 2.1 210 SAND SILT CLAY NO
WC~v4T=1-16 2el ees SANU  SILY CLaY NO
WC=04T=1~117 2.2 240 SAND  SILT CLAY NO
wWi=047=2=01 Vet 15 PEBY SAMC NO
wG~u4Tee=y2 0e9 30 SAND  SILTY NO
ni=04T=¢=03 1.0 4% SAND SILT ShEL NO
CX X R R R Ry L I I I I YTy x>y x>y x> x>y y PR PR PR L L L R L X X 4 J
*SEE FIGURE 4 O(BB8=CORBLES PEBHSPEBBLES
*k PRIVMARY COUNSTITUENT, SECUNUAKY CONSTITUENT, EIC, GhAVEGERAVEL SrELSSHELLS
CETRSCETRITUS
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TABLE C-=1, SUBSTHATE TYPES IN THE T10AL POTUMAC RIVER AND ESTUARY = CONTINUED

STATIUN® GEPTH

0181, FROM SUBSTRATE2«»
UPPER LAYER

SHORE

SUBSTRATER»
LORER LAYER

VEGETATED?

LI I T E P R R RS I P L R LY R L R L R L LY TR TN N el ettt ittt ettt

wi=041=-2-04 1.0
wC=041-2-05 1.1
wWu=U4T=c=0b 1.3
wi=0UdT=2=07 1.5
wl=v4le=2=-yld 1"
wi=041-2-9y9% 2.5
wG=057=1=01} Ved
Wo=USTel=ge Ve?
AWC=UST=1=03
n(=05T=-1=-vu4
WL=uST=1=05
wi=0ST=1=06
nG=tS5T=1=v7
WU=09T~-1=08
wWG=0ST=1=-09
wG=05T~=1-10
wWie=0ST=1=11
wi=0S5T~1-12
wi=uSi=2-01
wu=0ST=-2=ye2
wG=uST~2-93
nieUST=2=04
wCeuST=¢=¢S
wi=0STec=0b
wG=uS5T=2=¢7
wC=UST=2-08
wi=0S57=-2-v9
WO=0ST=2=10
wieUST=2=11
wi=051-2=12
wie05T=2<13
WC=uUST=2=14
WL=u5T=2~15
Wu=0OT=¢=1b
wi=06T=1-01
wi=ubT=1-02
Wu=UbT=i=y3
wWl=06Te1=04
wC=vb61=1-05
wC=u6T1=1-¢y6
w0=06T=~1=07
nO=UET=1=y8
wi=yei=i=09
wlevéi=i=10
nC=UbT=¢d=yl
WU=06T =02

O o 0 ot 00 0o e O C C NI TUIN 60 00 BF por B8 0 Dor Pt ot 10 Dot b € o St b oo Do Poo Do b bt
® ® ® © ¢ ® 0 0 O & T O T T S 6 6 S PO P O O O O 000 " e e O e O 0
QMO VTV UWCCIOIDCEU WSO UULLsLVLWRWWIVCUNIC O NNUWSsDWECS
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00
15
90
105
1¢0
135
15
30
4s
60
75
90
105
120
135
150
16S
180
S
10
is
30
4s
(1"
15
S0
108
120
135
150
168
180
198
210
15
30
45
60
75
90
108
120
135
150
S
10

SAND
SAMD
SAND
SAND
SILT
SILT
SAND
SILT
SAND
SAND
SILY
SILT
SILT
SILT
SAND
SAND
SAND
SHEL
SAND
SILT
SILT
SILT
SILT
SILT
SILT
SILTY
SILT
SILT
SILT
SILY
SILY
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILY
SILY
SILY
SILTY
SILY
FEBB
SILT

SILY
SILY
SILY
SILT

SILT
CLAY
SILY
SILT

SILY
SILT
SILT

PEBE

SILT
SILT
SILT
SILT
SILT
SILY
SILY
SILT

S$AND
SAND

CETR

SFEL
SHEL
ShEL

coes

NO
NG
NO
NO
NG
NO
NO
NG
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NG
nO
NG
NO
NQ
NO
NO
NO
NO
NQ
NG
NO
NO
NO
NO
NO
NO
NO
(L]*]
NO
NO
NO
NO
NO
NO
NG
NO
NO

*SEE FIGURE 4

% PRINMARY CUNSTITUENT, SECONDARY CONSTITUENT, ETC.
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cLaY
CLAY SILT
CLAY SILT
CLAY
SAMC  SILT
SAMD  SILT SHEL
CLAY  SILT
CLAY  SILT
CLAY  SELT
SIL1  SAND
SAvC  SILT
sane  SILT
tANG  SILT
SAN  SILT
SAMC  SILY
SANG  SILT
SANG  SILT
SANG  SILT
SAMC  SILT
SAND  SILT
SANC  SILY
SANMC  SILT
SANC
SAMC  SILTY
CLAY  SILT
CLAY  SILT
CLAY  SILT
CLAY  SILY
CLAY SILT
cLaY
0CBB=COUBLES
CRAVEGRAVEL
CETRSCETRITLS

PEBBSPEBBLES
SFELSSHELLS



TABLE C=1, SUBSTKATE TYPES IN VYHE TIDAL POTOMAC RIVER AND ESTUAKY = CGNTINUED

STATION® UEFTH DIST, FROM SUBSTKATE=® SLESTRATER® VEGETATEC?
SHURE UPFER LAYEK LGRER LAYEK
SESONE OO ETOeEORO TP TOCee PP enP YR PR RO PRO® PO RO PSRN NPT PSPPSRy
WU=06T=¢=03 1.2 1S SILY CLAY SILT NQ
wWl=ubl=2=04 1.4 30 SILT CLAY SILT NU
WG=uTll=1~-y1 VoS 1S SAND  SILT CLAY NQ
WC=07T=1=02 1.0 30 SILT CLAY SILT NO
WL=071=1=u3 1.0 45 SILT CLAY SILT SFkEL NG
WU=u7T=1=u4 1.3 6V SE.T CLAY SILT Shel NG
WC=07T=1=95S 1.3 7% SILTY CLAY SILT SHEL NO
wWL=071=1=0b 1.3 90 SILT CLAY SILT SKEL NG
wWu=u/T=¢=01 0.9 9 PEd8 CoUBB NO
ni=v7i=2-ve 1.0 15 SIL] SANC  SILT : YES
wWi=y7Tl=¢eous 1.2 30 GhAV SHEL cCo8BB NO
wWl=u7T=2=v4 1e4 4 SnEL FPEBB SAAD NO
wWG=u7Te2=yS 1.7 (X SHEL CubB  SILT NO
We=071=2=06 1.8 79 SHEL CCob SILY NO
WL=ulT=¢=07 2.0 90 SILT SILT SAND NG
A= Tee=u8 2.2 109 SILT SHEL SILT  SAND NG
wWU=07T=c=v9 2.3 120 SHEL SILTY SILT  SAND NG
WL=UTTeg=ly 2.4 135 SAND SANC  SILY NG
Wleu8T=1=01 0.8 15 SAND  SILT YES
wi=uaT=1=0¢ V.9 30 SAND  SILT YES
We=u8T=1-v3 1.0 45 SAND  SILTY YES
WU=08T=1-v4 1.0 60 SAND SILT YES
AU=VBT=1=05 1.0 15 SAND  SILT YES
wWU=ubT=1=vb 1.2 Y0 CLAY YES
WC=vali=1=¢7 1.3 1vS SAND SILT YES
Wu=08i=1=08 1.3 1e0 SILT CLAY SILTY ND
wi=v8T=-1=-09 1.3 135 CLAY SILT ShEL N
wWi=vel=1-}v 1.9 150 CLAY SILT SHEL NO
wWe=U8Te1-11 1.3 1695 CLAY SI1LT ShkEL NO
WL=vbT=2=-u1 1.0 15 PEBE  SheL NO
wi=vbl=c=ue 1.9 30 SILT CLAY SILT SHEL NO
WU=vBT=2=¢3 1.5 45 SILT CLAY SILT SHEL NG
wWi=usi=2-904 1.9 60 SILY CLAY SILT SHEL NO
wi=ubi=2=0% 1.6 15 SILY SILT CLAY ShElL NO
wO=yB8T=2-0b 1.8 90 SILT SILY CLAY SKHEL NO
Wi=v9i=1=9} (e 19 SAND  SILTY NO
wG=09i=1-02 1,9 30 SAND  SILT nO
w0e09T=1-y3 1.3 a3 SAND  SILT SILT  CLAY NO
wi=U9T=-1=-va 1,4 60 SILT SILY CLAY NQ
WG=09T-1=0S 1.5 75 SILT SILT CLAY SHEL nNO
wU=09T=106 1.5 90 SILT SILT  CLAY ShEL NO
WG=0ST=2=y} 1.5 15 CLAY SILT SAND NO
NO=UST=2=92 1.5 30 CLAY SILYT SAND NO
wi=09f=-¢=03 1.0 45 CLAY SILT ShEL NO
WG=U9T=gayy 1,6 60 CLAY SILT GGZE NO
Wl=09T=2=0S 1.8 1S CLAY SILY SHEL NO
Al da A Al Rl L D L R Ry R e N T T T Y YT T YT Y P R P PR LY Y Y Y Y Y )
aStk PIGURE 4 VLBbB=L0BBLES PrubsSPEBBLES

% PRIMARY CUNSTITUENT, SECUNDARY CONSTITUENT, ETC, GhRAVIERAVEL ShEL=SHELLS
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TABLE C-1, SUBSTRATE TYPES IN THE TIDAL POTOMAC RIVER AND ESTUARY = CCNTINUED

STATION® DEPTH

DIST. FROM SUBSTRATE=»
UPPER LAYER

SHURE

SLBSTRATE"»
LOGRER LAYER

VEGETATED?

X R R R R Y Y P Y R Y P Y R R R R R R Y P LA T Y R IS R P RS R P IR R R LR X X )

wie10i=-1-01
WU=10T=1=~92
wWo=10(~-1=03
wWU=luT=1=V4
wl=10l=1=09
wi=101=-1=96
SVNeUlK= =y]}
SV=UlR= =yg
Sr=Ulx= =03
SVeUlk= =U4
Sk=yen- =41
SV=U2h= =02
Sk=Uck= =03
SV=U2h= =04
SVeuer= =05
S¥=02r= -Ub
S¥=U2h= =07
Sk=uek= =08
SV=u2R= =09
S¥eUen~ =10
Speulk= =11
Sv=uen= =12
Sv=U2k= =13
SH=ycen= =14
Sve02n= =19
SV=U2h= =16
SV=URK~ =17
Sv=i2r~ =18
SM=Uer= =19
Sv=u2k=~ =20
Sy-02n- =21
SH=ulK= =22
Syeuch= =23
Sv=Uen=- =24
Sheyulke «2%
SH=Uen= =26
S¥=U2K= =27
Sv=UeN= =28
SV¥~U2h= =29
SVeuveh= =30
SVN=~02n= =31
Sh=02n= =32
Sk=UlKx=~ =0}
SM=03h~ =02
SVM=03k= =03
Sv=u3R=- =04

Pt i i gur o) Gt gon PuS v Db fub Pun Pub Pt ot Ged Pob Db P Pt Bt Bt ot et Bt Pue e Pas ot Ben bt B Bt O O C Ut e C e s 0 b e b
@ ® ® 8 9 9 0 8 U C 6 4 @ 0 0 & O 9 O O O U P G P S OO U A9 P S O S e O VS e s e e v oa

CrrOoCOoO 0 0T UVTUMWVMIUUVIWEWWWLIVNILURCCOCC O QO OLVOUMIC VO~V ING

15
39
4s
60
15
90
e

S
10
et
5
15
30
45
60
1S
90
105
1¢9
155
150
165
150
19S5
210
2es
240
2%%
279
285
3u0
315
350
345
30
375
3990
490%
420
439
450
4895
15
30
45
60

SAND
SILT
CLAY
CLAY
CLAY
CLAY
SAND
SAND
SAND
SAND
SAND
SILT
CLAY
SILT
SILT
SILT
SILT
SILT
SILTY
SILY
SILT
SILT
SILT
SILY
SILTY
SILT
SILT
SILT
SILY
SILT
SILT
SILY
SILT
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
CLAY
CLAY
CLAY
CLAY

SILT
SAND
Sl
SILY
SILT
SILY
PEYB
Ped8
GRAV
GRAV
SILT
SAND
SILY

PEBB
SANO
SANO
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SANO
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SANDO
SAND
SILT
SILT
SILY
siLl
SILY
SILT
ShEL
SrEL
ShEL
ShEL

SAND

PEBS

SFEL

SAND
SAND
SAND
SAND

CLAY PEBB

CLAY PEB8 SHEL

NO
NO
nO
NO
NO
NQ
NO
NO
NO
nO
nO
NO
NO
NO
nO
NO
NGO
NO
NG
NO
NO
NG
NO
NG
NO
NO
NO
NO
NO
NO
NG
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
nNO
NO
NO
NO
NO

*SEk FIGURE 4
xk PRIMARY CUNSTITUENT,

SECUNDAKY CONSTITUENT, ETC.
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TABLE C=1, SUBSTHATE TYPES IN THE TIDAL POTONAC RIVER AMD ESTUARY = CCNTINULED

STATION® CEFTH D1ST, FROM SUBSTRATE=*» SUBSTRATE 2 VEGETATED?
SHURE UPPER LAYER LORER LAYER
SV=U3H= =0S 1.1 15 SAND NO
SK=U3K= =06 1.3 90 SAND NO
SK=03k= =97 1.3 105 SAND NO
SM=U3K~ =08 1.4 120 ShEL SAND NO
SK=U3R= =09 1.4 135 SHEL SAND NO
SV=03R= =10 1.4 150 SAND NO
SV=U3KR= =]} 1.9 165 SAND NO
SV=U3ke =12 1.5 180 SAND SILT NO
SV=03k= =13 1.6 195 SAND NO
SVN=U3K=- =14 1.5 210 SAND nO
SV=U3N= =15 1.8 225 SAND NG
S¥=U3K= =16 2.0 240 SAND NO
SV=0SK= =37 2.5 255 SAND NO
SV=U3n=- -18 2.5 27¢ SAND . NO
SVeU4R= =01 VeS 15 CLAY SAND NO
SH=0lUK= =y2 1.0 30 CLAY SAND NO
S¥=Ul4h= =03 1.9 45 CLAY SAND NO
SH=U4R= =04 1.9 60 CLAY SAND NO
SK=U4R~ =05 1.5 1% CLAY SANO NO
Sk=(4r= =06 1.9 90 CLAY SAND NG
SVeU4R= =47 1,7 105 SANG CLAY NO
SK=04K=- =08 1.9 120 SAND CLAY NO
SV=U4k= =(9 2.1 135 SAND CLAY NO
SMeUldR= =10 ged 150 SAND CLAY NO
SF=0SK= =0} 0eS 15 CLAY nNO
SV=ySke =02 1.0 30 CLAY NO
SVN=USk=- =03 1,0 4s SAND CLAY NO
SN=USK= =04 1.3 60 SAND NO
S¥=USke =y$ 1.3 1s SAND SILT cLay NO
SN=(Ske= =46 1,5 90 CLAY NO
SN=05K= {7 1.5 105 SAND SILT NO
Sr=ySKke =08 1.9 120 SAND  SILT NO
S¥=0Skre =09 1,5 135 SAND  SILT ~nO
SV=USR= =10 1.9 150 SAND  SILT NG
SV=ySRe =1} 1e9 16% SAND  SILT nO
SV=USn= =12 1.5 180 SANO  SILT ~0
SNeUSke =13 1.5 19% SANO  SILV NO
SM=(SKke =14 1,5 195 SAND SILT NG
SV=USR= =15 1.5 210 SAND  SILT NO
SV=0SKh=" =16 1.5 225 SAND  SILT NO
SN=05n~ =17 1.5 240 SAND SILT NO
SV=(ySH= 18 1.9 259 SAND SILT NO
SV =(SK= =19 19 ey SAND SILT NG
SV=USke =20 1,5 289 SAND  SILT NO
S¥=ySke =¢1} 1e% 300 SAND SILT NO
SKkeUbN= =} (/%) 18 SAND SHEL COBB CLAY NO
.-.-.-....-...---.-.....-...----.....-........O...C.......-I--.-.-.--C..-.-......
*SEE FILUKE 4 OCBE=CUBBLES PEEB2PEBBLES
an PRIMARY CUNSTITUENT, SECUNDARY CCNSTIVUEMNT, EIC, GRAVSGRAVEL  SHELZSHELLS
CEYRaACETRITLS
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TABLE C~1. SUBSTKATE TYPES IN THE TIDAL PUTOMAC RIVER AND ESTUARY = CONTINUED

STATION= CEPTH DIST. FRCM SUBSTRATEx» SLBSTRATE®R® VEGETATED?
SHUKE UPFEK LAYER LOREN LAYER

EE T T R R L L I E T T T L Y Y P Y Y P L Y Y P Y XY )
SV=Ve6h=- =02 Uo7 30 SAND SHEL C0BB CLAY NO
SV=Ubk= =03 /Y. ] 45 SAND ShEL CCsBB CLAY NO
Sy=ybr= =yd4 0o8 60 SAND SHEL CCbBB CLAY NO
SF=0bk= =S ve9 75 SAND ShEL CCB8B CLAY NO
SV=0bn=~ =06 1.0 990 SAND SHEL CGE8 CLaY NO
Sh=vbK= =07 lev 165 SAND  SHEL CGBB CLAY NO
SVM=UbK= =48 1.9 120 SAND SPEL CCeB8 CLAY NG
Sr=06n= =09 1.3 1355 PEes SAND SFEL CLAY NO
SV=(bhe =10 1e5 150 PEBB SANL SEEL CLAY NO
SkeVbh= =11} 1.9 16$ PEdo SANU  ShelL CLAY ~nO
oV=0bnr= =12 1.5 100 PEBY  SAND SrEL CLAY NG
Sheybk= =13 1.5 195 PEBB SAND SFEL CLAY NO
SVM=ybh= =14 1.8 el PEBE  SANG  SREL CLAY NG
SF=¢bre =15 1.8 2es SAND  SILT NG
SV=(0bk= ~}6 1.8 24y SAMND  SILT NO
SV=06Rk= =11 1.8 25S SAND SILT NO
Svelbr- =18 led el SAND  SILT NO
SVM=yvoh= =19 1a8 133 SAND  SILT NO
Sr=lbr= =20 1.8 300 SAND  SILY NO
SV=0Tr=- =01 0.5 15 SAND NO
SV=UTK= =y¢2 Ved 30 SAND NG
SM=VU7R= =u3 08 4s SAND SILT NG
Sh=UTh= =vud Ved 60 SAND  SILT NO
SF=0TK= =0S V.8 79 SAND  SILTY nNO
SV=07Kk= =06 0.8 90 SAND  SILY NO
SV=UTK= =y7 Vel ¢« 105 SANO SILT NO
Sv=yTn=- =U8 0.8 120 SAND  SILT NG
SVN=(OTnr= =(S Vve9 135 SAND  SILT NO
SVN=(UTR= =1y [ 150 SAND SILT NO
SVeyTr=- =11 0.9 169 SAND  SILT NG
SV=07K= =12 Ve9 160 SAND  SILT NO
SV=UTR= =13 I} 195 SAMD  SILY NG
SVv=UTn= =14 1.1 2l SAND SILT NO
SV=UThk=- =19 1.1 a2s SAND  SILT NO
SV=07Ix= =16 1.1 240 SAND  SILY NO
SM=(Tn= =17 1e1 25% SAND SILY NO
SV¥=UTk= =18 1.3 e7¢ SAND SILT NO
SV=UTx= =19 1.4 285 SAND SILT NO
Sh=0Tk= =20 1.9 300 SAND  SILT NO
SV=08r= ={} 0eS 15 SAND CLAY NO
SV=08r=- =02 0.5 30 SAND CLAY NO
SV=ubKk=- =u3 Veb 45 SAND CLAY NO
SVH=08Kk= ~04 07 60 SAND CLAY NO
Sv=UBK= =05 Vo7 75 SAND CLAY N
Sk=Ul8k= =yub Vel 90 SAND CLAY NO
SV=U8k~ =07 1.0 109 SAND CLAY NG

*SEE FlLURE 4 OCBB=COBOLLS PEBB=PEBBLES

wx PRIMARY CONSTITUENT, SECUNDARY CONSTITUEMT, EIC, CRAVIGRAVEL SreL=SHELLS
CETR=CETRITLS
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TABLE C=1. SUBSTRAIE TYPES IN THE TIDAL POYOUMAC KIVER AND ESTUARY = CONTINUED

STATION» VEFTH DIST, FROM SUBSTRATEw= SUBSTRATE=® VEGETATED?
SHURE UPFER LAYER LORER LAYER

[P X P X YRR Y Y PR N AR YRR PR PR R R R Y R Y FPY R YL Y RN LY YR LY LR LR LR LR XN AL AR L4
She=U8ke 08 1.2 120 SAND CLAY NO
Sk=08K= =09 1.2 135 SAND CLAY NO
Skey8n= =1y 1.2 150 SAND CLAY NO
She(lhe =} 1.8 1695 SAND CLAY NO
Sh=ylne =12 1.3 180 SAND cLAaYy NO
Sk=lake =13 1.9 195 SAND cLay NO
SV=UbKr= =14 1.3 elo SAND CLAY nNO
SVelléne= =15 1.3 2es SAND CLAY NO
SN=0bne =16 1.3 240 SAND CLAY NO
SteU8n~ =17 1.5 ess SAND CLAY NO
Sh=yvléKe =8 1.3 ey SAND CLAY NO
SVN=U8he =19 1.3 289 SAND CLAY NO
Skeyln= =2y 1.3 30y SAND CLAY NO
SV=09r= =Y} 1.9 15 SAND CLAY NO
SFeuGk= =y 1e3 30 SAND CLAY NO
SV=09r= =03 1.4 45 SAND CLAY NO
Skeu9n= ~u4 1.9 60 SAND CLAY NO
S¥=yYxe =09 1.6 79 SAND CLAY NO
SVey9re ~=yb 1.6 90 SAND CLAY NO
SVNeQYRe =07 1.8 108 SAND CLAY NO
SheyU9ne= =08 1.8 120 SAND CLAY nNO
SVey9n= =y9 19 138 SAND CLAY ND
SVeuGRe <10 2.0 150 SAND CLAY NO
SVelUne= =y} VeS 15 CLAY SHEL NG
Sveil0n= =02 1.9 30 CLAY SHEL NOQ
StelURe =3 1.9 45 CLAY SHEL . NO
Skellr= =y4 20 60 CLAY ShEL NO
SVv=10Kk= =95 2.0 15 CLAY SHEL NO
SKelUne =yb 20 9y CLAY SHEL NO
St=lUne =y} 2.l 1vs CLAY SHEL NO
SN=lUk= =08 2.0 120 CLAY SHEL NO
SveUli=l=y] 0.5 b SANU CGBB FEBS NO
Sheull=l=ye UGS 1S SAND CUBB PEHBSB NO
Sk=UlTel=y3 Ueb 30 SAND CLAY PEBB NO
SV=UlT=)=04 07 49 SAND SAMNC NG
Sk=ull=l=ys V.8 60 SAND SANC CLAY NO
SreUll=l=yb 0.0 75 SAND SANC NGO
SMVN=Ul1=1=07 0.9 90 SAND Sang  SFEL NO
S¥=UlIT=1=y8 o9 1S SAND SAMC NO
St=yllel=y9 Ve9 120 SAND SANL NO
Sk=011~i=10 1.0 135 ShEL CLAY SAaNC NO
SH=U1l=l=}1} 1.1 150 SheL SAND CLAY NO
SV=UlT=1=1¢ 1.1 165 SAND SAME NO
S¥=ul¥~-1-13 lel 180 SAND SAMC NO
Sk=Ull=1=34 1.3 195 SAND SANC NO
SV=U1T=1~19 1.5 el SAND SANC NO

*SEE FIGURE 4 O(BB=COBBLES PEBB=PEBBLES

x2 PREMARY CONSTITUENT, SECONDARY CGASTITUENT, EIC, CRAVSGRAVEL SrelL=SHELLS
CETRSCEIRITUS
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TABLE C=1, SUBSTRATE TYPES IN THE TIUAL POTOMAC RIVER AND ESTUAKY = CCNTINUED

DIST, FROM SUBSTRATEa#
LPFER LAYER

SLESTRATE 2
LCaEh LAYER

VEGETATEC?

STATION® CEFPTH

SHURE
S¥=yli=1=16 1.3 23§
SVe(li=iel? 1.3 25¢
SVeuli=1l=148 1e4 e6s
SVeylTel=}9 led 2é0
SMeylie)=20 | ) 29s
SheylTedeyl Ved 15
Sv=ulT=2=02 Veb 50
SNeylT=d=V3 Vel 4S
SV=U1T~c=04 0.6 6V
SN=(11=2eys ('Y ] 15
SF=(1lT1=2=v6 Oo8 90
SheyilTee=ui 140 109
SkeulT=¢=0d 1.0 120
S¥eulT=2=09 1.0 135§
SkeylTee=]0 1oV 150
She=U1Ted~1] 140 165
Sh=yli=g~12 1.V 180
S¥eylleg=13 1.1 195
SMeyliedeld 1.1 210
SM¥=yll=c=15 1e1 2és
S¥=(lli=~2~l6 lel 240
SK=yll=c=17 1.1 29S
Sh=ylled~}d 1.1} ero
SNelTed=19 1.1 289s
SkeUlT=e~20 1e9 300
S¥=Y2T=1=0} V.4 S
SV¥=y2Teleye VoS 15
SFepel=leul Veb 30
SFk=02T=1~04 [ 4S
SM=y2T=1=0Y V.6 60
SV=(U2T=1=vb Geb 7%
Sk=02T=1=y7 V.6 90
Sk=y2i=1=-08 Veb 1vs
S¥=y2T=1=09 0.6 1290
SheyeTe=l=10 Ve 8 1395
ELAITARSED B Go? 150
SV=u2T=1=12 v.9 165
SKHey2i~1=13 1.0 180
SNe=yllel=14 10 195
SK=021=1=15 1.4 219
SFey2T=l=16 2.9 22s
St=p2T=2=01 Vo3 15
SM=U21=2=02 0.6 30
SK=(G2T=2=03 0.6 4s
Srkeyel=e=ud Vel 00
SFM=0U2T=2=05 0.8 795

*SEE FIGURE 4

xx PRIMARY CONSTITUENT, SECUNDARY COGNSTITLENT, ETC.

SAND
SAND
SAND
SAND
SAMND
CLAY
CLAY
CLAY
CLay
SAND
SAND
SAND
SAND
SANY
SANU
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
0G2E
SILT
SILY
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SANU
GG ZE
SAND
SAND
SAND
SAND
SAND

SAND

SILT

SHEL
ShEL
SHEL

DETR

SAND
SAND
SANC

SILY
SILT

(01
coss
(o111}
ccoe

SANC
SANC
Sant
SaM
SANC

cLayY
CLAY
CLAY
CLAY
cLAY
CLAY

SANC
GC2E

SILY
SILT
SANC
SANC
SANC
SANC
SAMC
Sant
SANC
SANC
SAMC

SHEL
SrEL
SrEL

SAND
SAND

SILT
SILT

NO
NO
NO
NO
NO
NO
NG
NG
NO
NO
NO
NO
NO
NO
NO
NO
NG
NO
NG
NG
NO
NG
NO
nNO
NO
NG
NO
NO
NO
NO
NO
NG
NO
nO
NO
NU
NG
nO
NO
NO
NO
NO
NO
NO
NG
NO
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TABLE C=1. SUBSTKRATE TYPES IN THE VICAL FOTOMAC RIVER AND ESTUAKY = CONTINUED

STATIUN® DEF TH VIST, FROM SUBSTRATEx»» SLBSTRATE®® VEGETATED?
SHURE UPFER LAYER LUREK LAYER

Sv=y21=2~06 1.0 90 SAND CLAY NO
Sv=(el=2~u7 1.0 105 SAND CLAY NO
SH=02T=ec=y8 1.0 1¢0 SAND NG
Sv=02T=2~09 1.0 155 SAND CLAY NO
SV=y2i=-2-10 1.0 150 CLAY SHEL NO
Spyey2l=2~11 1.0 165 SAND NO
SheyeT=2~12 1.0 160 SAND  SILT NO
SM=U2T=2~}13 140 19% SAND  SILT YES
Sh=yli=e=-14 1.0 210 SAND  SILT NO
S¢=L2T=¢~-15 1.1 eas SANL  SILT NO
SF=02l=2=10 1.5 24 SAND  SILT NO
Sv=u2j=e~17 1.6 255 SAND  SILTY NO
S¥e=0cli-2~-18 1.6 279 SANU  SILTY NO
Svey2i=-c~19 1.6 2859 SAND SILT NO
SM=U2T-2=2( leb 30 SAND  SILTY NO
SM=U3T=1=y1 V.4 5 SAND SAMC YES
SV=03i=l=ye Velt 15 SAND SANC YES
SrMeU3]~1~y3 Vet 30 SAND SANC NO
SMeu3T~l=y4 0.6 45 SAND  SILTY SANC  SILT NO
Sv=u3T=1-05 0VeS ol SANU  SILT SANC  SILY NO
Sk=037-1=06 0.5 75 SAND  SILT SANE  SILT NO
SFM=03T=1=07 Ve 90 SANU  SILY SANC  SILT NQ
Sk=uL3T-1-08 [} 108 SANG  SILT SANC  SILT NO
SV=03T~1=09 (Y 120 SAND  SILTY sanC  SILY NO
SM=UL3T=1=10 0.6 139 SAND  SILT SANC SILT NO
Sv=03]=l~11 07 190 SAND  SILT SANC  SILT NO
SM=y3T-1~12 0.8 1695 SAND  SILT SAMC  SILT NO
SVeu3Tei=13 Ve 180 SANU  SILTY SANE  SILTY NO
SV=03T~1-14 1.5 199 SAND NO
SM=y3T=2=y1 0,5 S SAND SILT SANC  SILT NO
SMeu3T~e=y2 0.8 15 SAND  SILTYT GRAV NG
Skey3T=2=~03 ('Y ] 3y SAND  SILT NG
Sk=03i=c~ud 1.0 45 SAND SILT SHEL SAMD  SILT NO
SV=U3)=2-05 1.1 0 SAND SILT SHEL NG
SM=u3T=2=0b 1.4 75 SAND SILT SHEL NO
SM=y3le2~y7? 1,6 90 SAND SILT ShEL SAANC  SILT NO
SV=(3l=g=y8 240 1VS SAND  SILT NO
SF=03T=2-09 2.9 120 SAND  SILT ShEL SANC  SILTY NG
SV=y3T1=3=-y] 0,8 15 Pod NO
Sh=ysi=-3-92 1.0 30 PEBB SHEL NG
SM=03T=3-03 1.1 45 SAND  SHEL NO
SK=Q3T=3~04 1.6 00 SANO NO
SM=03T=3~45 1.6 75 SHEL NG
§h=u3T=3=086 240 90 SHEL NO
SV=03T=4~-0] V5 5 SAND SILT FEBB NO
SM=03T=4=02 U.8 15 SAND SILT PEBS NO
*SEE FIGURE 4 OCBB=COBBLES PEBB=PEBULES

*% PRIMARY CUNSTITUENT, SECUNDARY CONSTITUENT, ETC, tRAVSCERAVEL SrELSSHELLS
CETRSCETRETLS
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TABLE C=1. SUBSTRATE TYPES IN THE TIDAL POTOMAC RIVER AND ESTUARY = CONTINUED

STATIUNY CEPTH DIST, FROM SUBSTKATEw» SUBSTRATE=» VEGETATED?
SHURE UPPER LAYER LORER LAYER

Sh=U3T1=4d=¢3 0.8 30 SAND  SILY SANC  SILT NO
SVM=(3T=u=04 0,8 45 SILT SAND EMVE SILY nO
SVe(sT=4=05% Ve 9 60 SAND  SILT SANC SILT NO
SF=03T=4=yb 0,9 75 SAND  SILT SAvC  SILT NO
Sk=(3T=b=vul 1.1 9 SAND  SILTY NO
Shey3T=4=y8 2.0 105 SAND  SILY NO
Sh=y3T=d4=¢9 2.0 120 ShEL NO
SMeviT=1=01 VeS 5 PEBB GKAV NO
SM=v4i=1=-02 1.0 15 SAND SILT ShEL NG
SK=u41-1=y3 1.1 30 SAND  SILTY NO
SMevuT=1=¢4 1.2 4s SAND  S1LY ShEL NO
SF=U4I=1=yS 1.4 60 SANU  SILT SKEL SAND  SILY NO
SM=U4T=1=06 1.8 75 SAND SHEL NG
SVeul4T=1=7 2.9 90 SAND SILT PEBB NO
Sv=UdI=¢=01 V5 S PEdo  GKAV  SAND NO
SMevaT=2=uR 1.6 24 SILT SAND DETR NO
SMeU4T=c=u} 1.5 29 SILT SAND SKEL nO
SH=U4T=2=04 c.V 30 SREL ULETK SILT NO
Sh=Y4T=35=01 V.5 5 SAND FEBBE GRAV - NO
Sh=y4T=35=02 1.0 15 SHEL SILT SAWND YES
SVM=04T=3-03 1.2 30 SILT SAND NO
SMey4T=5=-04 1.6 4 SILT SAND SFEL NO
Srveu4i=3=¢S 2.0 60 SHEL NO
Skeyu4i=4=y} U.,5 S PEBE GRAV SAND NO
SMe(uT=t=-u2 1.0 10 Peog GRAV SAND SAMC  SILT NO
SM=04T=4=93 1.5 0 SneL  SAnU  SILTY NO
SM=U41=4=04 2.0 35 ShEL NO
SNeu4T=4=05 249 45 SHEL ~nG
S¥=0ST=1-u1l UeS 9 CGBB  GRAV  SAND nO
SVM=0S91=1=v2 1.0 15 SAND SILT SANC  SILT NO
SM=(ST=1=03 1.2 30 SAND  SILT SANC  SILT NG
SVN=US1=1-04 1.5 45 SAND SILT SKEL SANC  SILT ~nG
M =05T~1=uS 1,8 60 SHEL SANUD SILV nNO
5M=0ST=1-06 2.0 1% SAND SILT SKEL SANC  SILT ~nO
SV=US5T=c=01 UeS S SANU GKAV FEBB NG
SF=uST=2=-u2 1.0 10 SAND FEBB NU
SF=0ST=2~=u3 1.5 1s SAND ProB SFEL ~NO
SV=yST=2=vd 2ol 20 SAND SHEL NO
SK=y5T=2-uS 2.5 30 SnEL DETR NO
SK=uSI=35=y1 0.5 & SAND FPEYE GRAV NO
SV=YST=5-y2 10 20 SAND SILT ShEL NO
SF=yS5T=5=u3 1.9 30 SAND SAME  SILT  SKEL nNO
SF=0ST=3=-u4d 2,0 40 SAND SILT SHEL NG
Sv=0b6T=1=ul V.S 10 PEby SAND SREL NO
Sv=v6T=1=ye 1.0 30 ShtL Ftsdo SAND nNO
SM=0bT=1=03 1.5 40 SAND  SILT NO

P R SRS SR papegepapepeaere T I I XX E T D D R R R R R R A R R E X R A K 2 & 1 J

x5Et FLluLUKE 4 CC(bBBsCUBBLES PEBBWSPEBBLES

ax PRIMARY CCNSTITUENT, StCONUAKY CCNSTITLEANT, ETC. LrRAVEGRAVEL SHEL=SHELLS
CEVR=CETRITVLS
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TABLE C=1. SUBSTKAVE TYPES IN THE YIDAL POTOMAC RIVER AND ESTUARY = CONTINUED

STATIUN® DEPTH VDIST. FRUM SUBSTRATEx» SUBSTRATE» 2 VEGETATED?
SHURE UPFER LAYER LURER LAYER

.-..--..-.-.-.-.'..-..--...-..-...-.......-.......-.-'.-..'-.....-----...‘..-.'..
Sve=y6l=l=l4 2.V 50 SHEL SAND SILY NO
Sk=ubi=1=VuY 249 oV SAND SILT SHEL NGO
SVe(oT=geul Ued -] Phed GMAV  SANOD NO
SV=Ubi=c=0¢ 1.0 1s SAND SILT SHEL NO
§Vv=ybi=2=y3 1.2 30 SILY  SAND SILT SAND NO
Sk=vbl=¢c=vd 1.7 45 S§1LY  SAND NO
Sv=U6eTeeg=yS 2.9 59 SILY SAND NO
SV=y7l=]=yl VoS 7 GKAV PEBB SAND NO
Svey7i=l=ye 1.0 15 SHEL PEBE SAND NO
SH=y7i=1=03 1.5 16 FEBY SHEL SAND N0
Shey7l=l=yy 2ol ev SHEL SILY SAND nO
Sv=y71=¢=01} 0.5 [] SAND  SILT  SHEL nNO
SV=(71egwye Y] 15 SILT SAND SMHEL NO
§p=piT=geyvd 1.5 30 SHEL SAND SILY 1}
SN=0TT=204 2.0 38 SILYT 0GZE NO
SVe(7[=3=y} 0.9 ] SHEL NO
Sreyll=s=0¢ 1.0 15 co88 SHEL NO
SHeQT1=5=03 1% v SAND  SILT SHEL NO
SVv=U7T=3=yy 2.0 35 SKEL SAND SILT NO
Svelbl=i=b] 0.5 S SILT  SAND NO
Svey8i=l=g2 1.0 1S SILT FESBS NO
SV=(8T=})=03 1.0 350 SILT Q02¢ NO
Sv=081=1=0¢y 0,9 43 SILY CCGZE NO
§h=yBlel=(S Vel 60 SILT SAND NO
SV=ydT=1=yp Vel 1% SILT SANO NO
SV=V8[~1=07 0,4 90 SILT SAND NO
GC=01lh= =y1 Ueb 10 CObd SAND NO
GC=Uir= =¢¢ Vel 15 SANC  SILT NO
GL=UlR= =03 0.8 30 SAND  SILTY NGO
GC=Ulke <04 Ved 45 SAND  SILT NO
GC=Uln= =09 V.S 60 SAND  SILT NO
GC=Uen= =01 0.5 8 SAND NO
GC=V2R~= =02 0.9 15 SAND SILT NO
GC=Uén= =u3 1.2 30 SILT NOD
6C=02Kr= =04 1.3 49 SILYT CLAY NO
GC=U2Kk= =9% 1.3 00 SILT  CLAY NO
GC=03n= =01 0.4 1% SAND NO
GC=03k= =y2 049 30 SAND NG
GL=U3R= =U3 T J 45 SAND NO
GC=U3R= =u4 V.9 60 SAND NO
GL=U4N= =y} 0.5 S SAND SILY NO
GC=Vdik= =02 1e0 1 SAND  SILT ShkEL NOC
GC=V4Kk= =93 1.5 ie SILT SAND NO
GC=VUdK= =94 1.8 15 SILT SAND DETR NO
GL=0&Kr= =0%Y 25 30 SILY SAND CLAY NGO
GC=0Sn~- =01 0,7 10 SAND nNO
*#SEE FIGURES 4,2 OCEY=CCHBBLES FEBb=PEUWBLES

*% PRIMARY CUNSTITUENT, SECOUNDARY CGNSTITUENTY, ETC, CRAVSGRAVEL SFELSSHELLS
LETR=UETRLITUS
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TABLE C=1, SUBSTKATE TYPES IN THE TIDAL POTUMAC RIVEK #ND ESTUARY < CONTINLED

STATION® LEPTH DIST. FRUM SUBSTRATE#®® SUESTRATEa VEGETATED?
SHORE UPFER LAYEK LOAER LAYER

(IR P PR R R YRR PR Y P PN PR PR R X PR PR RSP PR YRR R PP LR P DL LA LR XL XX )
GC=0Sk= =02 0.8 15 SAND NO
GCeuSR= =03 1.0 390 SAND  SILT NO
GC=0Sk= =04 1.4 45 CLAY SILYT SAND nO
GL=0Sr= =0S 1,8 60 SILT SANY NO
GC=GbKe =01 0,5 10 SAND NO
GC=06R» =y 0.8 1§ SAND  SILT NO
GC=Vbn= =03 0.9 50 SANO  SILT L1}
GC=(6K= ~yu4 1,2 45 SAND  SILY NO
GC=UbN= =0% 1.2 60 SAND  SILTY NO
GL=UTR= =01 0eS 10 ccas NO
GC=07R= =2 0.8 15 SAND NO
GC=07H= =43 Vo9 30 SAND NG
GC=v7r= =04 1.0 45 SAND . NG
GC=U7R= =05 161 60 SAND NO
GC=UBR~ =01 0,5 S SAMNOD SILTY NO
GC=GdR~= =Q2 0.5 15 SAND  SILT NO
GC=udKR= =93 0.7 30 SAND SILY NO
GC=U8n~ =yu 0.8 4S SAND  SILT NO
GC=08R= =095 1,0 60 SAND  SILT NO
GC=U9R= =Y} 0eb 10 SAND NO
GC=VU9Re =02 0.8 19 SILT SANO NO
GC=UYR= =03 1.0 3¢ SAND  SILT NO
GC=09x~> =04 1.2 4s SAND  SILT : NO
GC=09x= =05 1.5 60 SILT NO
GC=10K=~ =01} 0.6 10 GRAV NG
GC=10Kr~ =02 0,8 1S SAND SILT NO
GL=10Kr= =03 1,0 390 SAND SILT NO
GC=1UR~ =04 1,0 45 SANG  SILY NO
GC=10r= =05 1,0 60 SAND  SILT NO
GC=01T=l=vl Veb S GRAV NO
GC=U1Tel=02 ) 15 SILT DETR NO
GC=v1T~1=03 1.9 30 DETR  SILY NO
GC=U1T=1=04 1,9 4s SILT NO
GC=ViT=1=uS 1.4 60 SILT NO
GL=vlT=2=01 0,9 S GRAV NO
GC=vlT=2=02 1.3 15 GKAV  SAND NG -
GL=01T=2=03 1.9 30 SILY DETR NO
GC=viT~2=04 1.5 4S SILY DETR nNO
6C=01T=2=0% 1.4 60 SILY ODETR NO
GC=-U1T-3-01 0,7 10 GRAV SAND SILT NO
GC=ulT~3=pe 0.9 19 SILT SANO NO
GL=U1T~3=03 1.0 30 GRAV nO
GC=01T=3=04 1.6 45 DETR SILT SAND NO
6C=v1T=3=05 1.9 00 SILT NG
AP=01K=~ =01} 0,9 10 SAND PEBS nNO
AP=0lr~ =02 065 15 cosey NO

*SEE FIGURES 2=3 OCEB=CCBBLES PEBB=PEBBLES

*2 PRIMARY CONSTITUENT, SECUNUARY CCMSTITUENT, ETC. CRAVIGRAVEL SFELSSHELLS
CEVR=CETRITUS
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TABLE C-l. SUBSTRAVE TYPES IN THE TIDAL POTOMAC RIVER AND ESTUARY = CONTINUED

STATION® LEFTH DIST., FROM SUBSTHATE*n SLESTRATER» VEGETATED?
SHURE UPPEk LAYER LURER LAVER
AP=0lk= =03 Ueb 30 coes NU
AP=Ulk= =y4 V.8 45 SAND NO
AP=UlRrR= =09 0.6 60 SAND NO
AP=u2ne= =yl VaS 10 DETR SHEL NO
AF=ueh= =02 0.5 15 DeTR SHEL CDBB NO
AP=U2Kk= =03 Ueb 30 DETR NO
AP=02K= =04 0.8 4S DETK NO
AP=ulR=~ =¢5 V.9 60 SANOG cLAY NO
AF=U3K= =y} (N 10 SAND CuuB NO
AF=(3R= =02 Ve 15 SAND YES
AP=y3K- =03 0e6 30 SAND YES
AP=03r- =y4 0.7 45 SAND YES
Ab=u3k= =905 Vol 60 SAND YES
AP=U3Rk= =06 0.7 19 SAND YES
AP=03ne =97 0.7 90 SAND YES
AF=u3k= =u8 (Y] 108 SAND YES
AF=03r= =09 0,8 120 SAND YES
AP=03R= =10 Vel 135 SAND YES
AF=(3K= =11 Vo9 150 SAND NO
AP=03r= =12 0,9 165 SAND NO
AF=U4R~ =01 0,9 S SAND NO
AF=(4k= =G Geb 15 SAND CLAY NO
AP=(dR= =03 Uo7 30 SAND CLAY NO
AP=U4K= =¢4 V.8 45 SAND NO
Ar=vdKre =05 Ved 60 SAND nNO
AP=0SKk= =Q1 Ve S SAND COBB NO
AF=05Kk= =42 0.7 15 SAND YES
AP=0Sih=- =03 (Y] 30 SAND PEBB NO
AF=05Kk= =04 0,8 45 SAND PEBB NO
AF=USKk= =05 1.0 69 SAND SILY ShEL NO
Ar=ybn= =yl 0,6 10 SAND NO
AF=VbR= =y2 0.8 1S SAND ~O
AF=UbER= =Y3 1.0 30 SANO NO
AP=Ubr= =04 1.1 45 SAND SHEL NO
AP=(6it= =05 1.3 °0 SAND SILT NO
AF=(7lRe* =01} 0,5 10 SAND NO
Ap=QTR- =02 1.0 15 SAND nO
AF=UTh= =¢3 1.3 30 SANO NO
AF=UTk= =04 1.4 45 SAND NO
AP=0Tk= =0S 1.6 60 SAND NG
AF=V8k= =U] 0e5S S coss NU
AP=U8nr=~ =02 Vo8 19 cocas NO
AP=¢8nr= =03 1,9 30 cces NO
AF=08k=- =-v4 1.7 45 SANO NO
AF=08n= =05 1.8 ol SAND SILT NO
Ar=v9i= =01 0eS S SAND  GRAV NG
*SEE FIGURE 3 OCu8B=COBBLES PEBBSPEBBLES
w2 FRIMARY CCONSTLITUENT, SECUNDARY CGNSTITUENT, ETC, CRAVSGRAVEL SFELSSHELLS
LETKRSCETRITUS
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TABLE C=1, SUBSTNATE TYPES IN THE 110AL POTOMAC NRIVER AND ESTUARY < CONTINUED

STATIUN2 LEFIH DIST, FROM SULBSTKATE22 SLESTRATE*®» VEGETATED?
SHURE UFPEK LAYER LORER LAYER
AF=09Kke= =y2 0.7 15 PEBB SAND SHEL NO
AFe(9r= =y3 0.9 30 SAND FEbBH ShEL NO
AF=U9Kx= =04 1.2 45 SAND  SILY NGO
AF=09r= =yS 1.3 60 SAND NO
AP=10n~ =y} UeS S SAND PEBS NO
Areluke ey2 Veb 15 SAND NO
AF=10r> =u3 1,0 30 SAND NO
AF=lUKk= =u4 1.0 4s SAND NO
AF=1UKk= =uS le1 11} SAND NO
AFellke =01 1.0 15 SAMND NO
AP=llr~ =02 1.2 30 CGod SAND NO
AP=llk=~ =y3 1.4 43 SAND NO
AP=11Kk~ <v4 1.6 60 SAND SILT NO
AF=l2n= =01 0.5 1 SAMND PEBE NO
AR=12K= =u2 Vel 15 SAND FEBS8 NO
AP=1ck= =03 0.8 30 SAND NnO
Ar=len= =v4 1.1 45 SAND NG
AF=l2k= «(S 1.1 60 SANG  SILT  ShEL NO
Ar=lin= =y1 Ve 10 cyse NO
AP=13n= <02 07 15 coes NO
AF=13R~ =y} 1.3 30 ccas NO
AP=13k= =04 1.5 4S SAND SILY NO
AP=13n= =¢% 1.7 60 SAND SILT GRAV NO
AP=luR=~ =y} VoS 17 GhAV NO
AP=14n~ =02 1.2 15 SAMND GRAYV NO
AP=1l4k=> =y3 1.7 30 SAND SILT NO
AF=1d4Kr= =y4 1.7 45 SAND SILT SFKEL NO
AP=llUn= =S 17 60 SILY  SAND ShEL NO
AP=15R~- =0} V.S [} SAND PESBH NO
AP=]15r= =02 1,0 1S SANU Pied NG
AP=]1Ske= =¢3 1.5 20 SAND PEBB NO
AF=1S5K= =y4 1.9 30 SILT SAND NO
AF=19Kk= =y5 2.1 4 SILT CLAY nNO
AP=1S5h= =y6 2ol 60 SILT CLAY SEKEL NO
Au=VU1i=1=01 0eS 8 SANO NG
AG=01T=1=¢0¢ 0.6 1S SANO NG
AG=U1T=1=03 0.8 30 SAND NO
AQ=01T~1=04 1e8 45 SAND N0
AG=Ull1=1=08 1.4 60 SAND NO
AG=01T=2~y} VeS 8 SAND NO
ALG=01T=2=02 0.5 15 SAMND NO
AG=U1T=2=03 0.7 30 SILT SAND NO
AG=V1lT=2=04 V.9 '} ] SILT NO
AG=V11=2=yS 1.0 60 SILT NO
AG=v2T=1=0} 0.8 1 DETR NO
AueU2Tel=02 Uo8 15 OETR NG
*SEE FIGVURE 3 . O(B8B=COBBLES PEBBSPEBULES
ax PRIMARY CONSTITUENT, SECUNDARY CONSTITUENT, ETC, CRAVEGRAVEL JreLsSHELLS
LETR=CETRITUS
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TABLE C~1, SUBSTRATE TYPES IN THE TICAL POYOMAC KIVER AND ESTUARY = CONTINUED

STATIUN® OEPTH  DIST. FROUM SUBSTRATE=®# SLBSTRATE#» VEGETATED?
SHURE UFFER LAYER LOREK LAYER
AG=U2T=1=03 Ue9 30 DETR NO
Ab=U2i=1=04 1.0 45 DETR NO
AG=U2)=1=yS 1.0 60 DETK NO
AG=021=2~y1 0.5 1 SAND DETR NO
AL~U2T=2=02 0.8 15 SILJ NO
Au=U21=¢2=03 0.9 30 SILY NO
AG=U2T=2=04 U9 49 SILT NO
Ab=U2T=2~0S 1.0 60 SILT NO
Au=usT=l=yl 0.7 1 SAND SILT NO
AG-U3T=l=u? V.9 15 SILT SANOD NO
Au=U3T=1+(3 1.0 30 SILT SAND NO
AG=U3l~1=04 1.1 45 SILT SAND CLAY NO
Au=v3i=1=y5 lel 60 SILY NO
AL=03T=2=01 V.5 s SAND NO
AL~=u3l=2=02 ve9 15 SILT NO
Au=03)=2=y3 1.0 30 SILY NO
Au=03Y~2=yy 1.0 45 SILY NG
AG=03T=-¢2~05 lel 60 SILT NO
FC=01T~1=01 0.5 S SAND NO
PC=ulT~1=02 Vel 15 SAND SILT NO
PL=ULT~>1+03 0.9 3v SAND SILY NO
PC=ull=1=y4 1.0 45 SAMD  SILTY NO
PC=011~=1-u5 1.1 60 SAND  SILT NG
PC=vlT=¢=0l 0.5 5 SAND UETR NO
PL=ULT=2=02 0.6 15 SILT SAND NG
PC=ull=2=y3 0.7 30 SILY NG
PC=U1T=2=04 Vet 45 SILT DETR NO
PC=v1lT=2=u5 () 60 SILT NG
PC=02T~=1=01 Vel 5 SAND NG
PC=021~1=02 1.0 15 SAMND NG
PC=vei=1=u3 1.2 30 SAND NO
PC=0ET=1=04 1.2 49 SiLY NO
PC=v2Tl=1=yS 1.2 60 SILT NO
PC=02T=2~u1 Ueb ) SANU  SILT NO
PC=02T=2~02 0,7 15 SILT  SAND NO
PC=0271-2-03 0.8 30 SILT SAND NO
PC=u2f=2=v4 0,8 45 SAND  SILT NO
PC=02V~2=yS 0.9 60 SAND  SILT YES
PC=U2T~2=VUb 0.9 75 SAND  SILY NO
PC=beT=2~017 1.0 90 SILT SAND NO
PC=02T=3=01 0.5 S SAND NO
PC-uaT~3=-02 V.9 15 SILT SAND NO
PC-uT=3=03 140 30 SILt NO
PC=02T~3~04a 1.1 45 SILT NO
PC=G21=34=0S 1.} 60 sILT NO
MC=Ulk= =y} Ve 10 GRAV  SAND SHEL NG
...‘..--.‘.-....-...-.-....-.----.‘.’---Q’----.--..---.-D.I....--.--..--.-.---.-.
*SEE FIGUKE 3 OCBE=CUBBLES PEBB=PEBBLES
*x PRIMAKRY CONSTYITUENT, SECUNUAKRY CCANSTITLENT, ETC, GRAVSERAVEL  ahtL=SHELLS
CETHSCETNRITLS
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TABLE C=1, SUBSTKATE TYPES IN [HE TIDAL FUTONAC KIVER AND ESTUAKY = CONTINLED

STATION® CEFTH DIST. FROM SUBSTRATE=xx» SLESTRATE#® VEGETATEC?
SHUKE UPPEK LAYER LOVEK LAYER
MC=Ulk= =92 Vel 15 UETR LUBB SAND NO
MC=UiRre =03 0.9 30 SAND ShEL nNO
MC=ViKk= =U4 1.0 45 SAND YES
MC=UlK= =y5S 1.0 60 SAND YES
MCeUlk= =Ub 1.0 15 SAND YES
MC=ulr= =y7 1¢0 90 SAND NO
MC=0)R= =-ud 1.0 108 SANO nO
MC=U2k= =0l 0eS 10 €CBa CLAY NO
MC=vek= =y¢ Vb 15 CLBB SAND NO
MC=ver= =03 Uo7 36 SANY LGB CLAY NO
ML=U2K= =04 Vo7 45 SAND YES
MC=UeKk= =05 0.9 60 SAND SILT YES
MC=U2h~ =06 0.9 5 SAND YES
MC=02K= =u7 1.0 90 SAND NO
MC=vek= =u8 1.0 1vS SAND COB® SHEL NO
MC=03Kx~ =Ul 0.5 10 DETR SILT NG
MC=03Kx~ =y VoS 15 SILT SAND NO
MC=03k~= =03 Veb 30 SILY SILYT SAND NO
MC=VU3k= =04 V,6 '} SAND  SILT YES
MC=U3k= =yS 0.6 60 SAND  SILY YES
MC=U3k= =06 Veb 75 SAND  SILY YES
MC=U3Re =07 Vel 9V SANG  SILTY YES
MC=U3Kre =08 0e7 105 SAND  SILY YES
MC=0 35k~ =-u9 V.9 120 SAND  SILT YES
MC=03n= =10 Ve 135 SAND  SILTY YES
MCe(U3R~ =11 V.9 1%¢ SAND SILY NO
MC=03Kr= =12 1.0 168 SAND  SILY NO
MC=yln= =yl VoS 5 SAND NG
ML=UlUKe =92 Vet 15 SANO YES
MC=0dn= =03 (e 30 SAND YES
MC=U4Rk= =04 Vo7 45 SAND YES
MC=vldne =yS V.l 6u SANO NO
MC=ylr= =y6 0.8 15 SAND NO
MC=USR- =01 0e$ S CCBB GRAV NO
MC=USK~ =y2 Uo7 15 CCdd SANO NO
MC=USh= =03 Oed 30 (W] ] nNO
MLU=USR= =04 140 4S COoy NO
MC=0SKk~ =05 1.9 60 ccea NO
MC=vbKk~= =0} Vel 10 PEBB NO
MC=UbR=~ =42 1,0 1S SAND SILT SkEL NO
MC=06Kke =03 1.0 30 SAND  SILY YES
MC=Ubh= =4 1.0 45 SAND  SILT YES
MC=vbke =% 1.1 60 SAND  SILTY YES
MC=Ubke =Ub 1.1 7% SAND  SILTY YES
MC=(bk=~ =07 1.1 90 SAND  SILT YES
MC=UTK= =01 0.5 10 CCBB SAND . YES
*SEt FIGUKE 3 OC(6BsCCBBLES PEBu=PEBHLES
a% PRKIMAKY CUNSTITUENT, SECUNDANY CONSTITUENT, ETC, ChRAVEGRAVEL SFELZSHELLS
CEIRSCEIRITUS
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TABLE C=1., SUBSTKRATE TYPES IN THE TIOAL POTOMAC KIVER ANC ESTUARY <= CONTINUEOD

STATIUN®

LEFTH

DIST, FROM SUBSTKATEw«
UFPEK LAYEH

SHURE

SUBSTRATEAx
LURER LAYER

VEGETATEC?

LI I R R P R L Y Y P P Y R P P S S A R S I D R R R P R L R R L L L X 2]

MC=07Kk~ =02
MC=07K~= =03
MC=07Kr= =04
MC=UTn= =0S
ML=V8R=~ =0}
MC=vdn= =02
MC=V8Kk~= =U3
MC=V8R= =04
MC=UBK= =0S
MC=09rR~ =0}
MC=ySGK=~= =(2
MC=U9r= «03
MC=09ne= =04
MC=USK~= =09
MC=1Un= =0}
MC=10r= =y
MC=10R~- =03
MC=UlT=1=01
MC=01T=1=02
MC=V11=1=03
MC=01T=-1-04
MC=01T=1=y%
MC=U1T=2=01
MC=¢1T7=2=02
MU=011=2=03
MCeUlTe2=04
MC=UlT=2~05
MCeQ1T=3=01
MEeUlT=3-02
MCeU1T=3=03
MC=ylTled=04
MC=03)1=3=05
MC=(¢2T~1-01
MLeveT-1=02
MieugTelayl
MC=y21=1~04
MC=(2T=1=0¢%
MC=02T=e=V}
MC=02T=¢c=02
MC=~02T~d=~y3
MC=y2T=2=~04
MC=yv2Tec=y5
MC=03T=1=~01
MC=au3l=1ey
MC=(3i=1=03
MC=U31=1=04
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©NNP WS QDN AN OOV WE O~NNNE = DUV NV NIWANOYOESEWE VUL W

Crr OO0l OC T COCHr rmrOCONNF RO CC el COr e OO0 e

-
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15
30
45
60

S
1%
30
43
60

6
15
30
45
60

5
15
30

3
15
30
45
60

S
15
30
49
60

]
15
30
45
60

S
15
30
4s
60

S
15
30
4
60

S
15
30
4%

[o]-1.}
SAND
PtBo
SAND
PEBY
Pcdb
SAND
SAND
caae
cosy
cCcoee
CCBy
cyBs
ccae
coea
coee
coss
SAND
SAND
SAND
SIL?
SILT
DETR
siLt
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
DETN
DETR
SILT
SILT
SILT
SILY
SILT
SILT
SILT
SILT
SIL1
Sl
SILTY
SILT

SAND
PEBB
SAND
SILT

SAND

cose

SAND
SAND

SILT
SILT

SAND

GRAV
SILT
SiLT
SILY
SitT
SILT
SILT

SHEL
SAND
SANO
SAND
SAND

‘SAND

SAND
SANO
SAND

SILY
SILT

SAND
SAND

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

NO
YES
YES
NO
NO

LA AL L L A AL LTI L Y L L D L A L R R R S Y R L D R L DL L DAL A L L AL Ll D dd e kel odd

*SEE FIGUKE 3

*% PRIMARY CONSTITUENT, SECUNUARY CONSTITUENT, ETC.
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TABLE C=1. SUBSTRATE TYPES IN THE TIDAL POTONAC RIVER AAD ESTUAKY = CONTINUED

STATIUN= DEFTH DIST., FROM SUBSTRATEwx SLBETRATE#xx VEGETATED?
SHURE UPPEK LAYER LUAER LAYER

cmescecscsecccconecsanas LR R PR L P R R R L T Y R P R Y P R R R P R R R LR R LY g

ML=031=2=01 0.5 S UETR  SLLT  SAND YES
MC=031=2=02 0.9 15 DETK SILT SAND NO
MC=u3T-2=u3 1.0 30 SIL) NO
FMC=031=2=04 1.1 45 SILT NQ
MLeU3le=2=uS 1.5 60 SILT NO
MLoUG4l=1=ul Veb S SAND SILT NO
MC=0G4Y-1=y2 1.4 15 SAND  SILT NO
MC=04T=1=03 1.1 3¢ SILY ) NO
MC=0UT=leyl 1.1 45 SILT NO
NC=U4T~-1-09 1.2 Y] SILT NO
NU=ULR= =y} 0.5 19 DEIR NO
NG=Ulk= =y 1.3 15 SAND DETR CLAY NO
KG=0lr= =y3 1.3 30 SAND NO
NU=UlR= =04 1.4 45 PEBSB NO
NG=vlk= =uS 1.5 60 SAND NO
NO~02Kr" =01 0.5 15 SAND PEBB NO
NL=U2R= =y2 1.1 30 SAND PEBB NO
wu=U2Rk= =y3 1.4 45 SAND NO
wCev2r= =04 1.4 60 SAND NO
NC=03h= =01 VeS 10 CCHBB SANC PEBB NO
NG=uUSRe =y ve? 19 PEoB nO
NG=03Rr= =03 V.9 30 SAND CLAY NO
NG~u3k= =04 1.3 45 SAND NO
NC=0U3R= =05 1.9 00 CLAY nO
NC=UlUKk= =yl 0.9 10 SAND PEBB NQ
NC=U4h= =G2 V.6 15 CUBS SHEL SAND NO
No=(Olre =03 1.1 30 COob PEBB CLAY NO
NC=U4K= =ud4 241 45 SAND CLAY nO
NC=Ul4he =05 2.1 60 SAND PEBB NO
NC=USKe =yl Vet 19 SAND NO
NG=USK= =u2 1.0 15 SAND NO
NO=0Sh= =y3 1.2 30 SAND CLAY ~NO
NC=USn= =04 1.2 45 SAND CLAY NG
NC=(0She =uS 1.3 60 SANO CLAY NO
NU=UbR= =yl 0.9 5 CLAY (COBB NO
NU=VBR= =02 1.2 15 SANU CLAY NO
NU=ubNk= =u3 1.3 30 SAND CLAY NO
NG=0b6R= =04 1.3 45 SAND COBB CLAY NO
NU=UbKke =05 1.3 60 ShEL SANC NO
NL=UTRe =01 UeS 10 coB8 NO
NU=UTR= =02 V.8 15 coss NO
NU=07r= =u3 1.0 30 SAND PEBB NO
NG=UTke =u4 1.3 45 SAND CO69 NO
NC=07Kk= =yS 1.4 60 cLBs co8s8 NO
NG=UBK= =01 (] 15 PEBS NO
NG=Ubr= =02 Ve9 30 cods NO
xSEE FIGUKES 5=4 CCBB=CUBBLES PEBB=PEBBLES
ax FRIMARY CONSTITUENT, SECONDAKY CCNSTITUENT, ETC, GRAVSEKRAVEL SFELISNHELLS

LETR=CETRITUS

121



TABLE C-1. SUBSTRATE TYPES In THE VTIDAL POTOMAC RIVER AND ESTUARY = CONTINUED

STATIUN® UEPTH

DIST. FRUM SUBSTRKATE#*»
UPFER LAYEK

SHURE

SUBSETRATE»»
LOnEk LAYER

VEGETATED?

NQ=U8k= =¢y3
NU=Ubr= =u4
WU=U9IK= =0}
NG=09h= =y2
NU=09Rk= =03
NG=v9r= =yd4
NU=U9Kk= =yS
NC=10h= =01
NU=10Kke= =y2
wu=10k= =y3
NU=10N= =yp4
NU=1lunr= =u%
MNe=Ull=1=U]
NC=01T~=1=v2
NG=01T=1=v3$
nu=UlT=1=u4g
Nu=UlT=1~=u5
NC=U11=¢g=u}
Nu=UlT=¢=ve
NL=01T=2=03
NC=vll=2=-ud4
NL=U1T=¢=05
NU=U1T=3=y]
NG=01T=3-v2
Ne=ULlT=3=03
NU=(G1T=S8=-v4
NG=ulT=4=vli
NC=Ul)=4=ue
Ne=UlT=4=y3
Mo=0LlT=4=04
NC=01T=4=y5
NC=y2i=1=0u}
NC=02T1=1=02
NO=vu21=1=93
NC=V2i=1=v4
NC=U2T=¢=01
NL=02T=2~=02
NO=021=2-03
NG=02T=¢=~-vuy
NL=U2T=2=05
NG=03T=1=01
NO=U3T=1=y2
NC=03T=-1~03
NO=U3T=1-04
NO=03T1=-2~-01
NG=U3T~¢=02

e O e P TP I e O s b o et e S e e P e e O R et O CC e OC o
@ @ @ % ¢ ¢ ¢ & 8 6 S 6 9 S S S 6 6 O S T S S 6 T O s 6 B 6 0 6 0 08 0 0 s e 0 s s
BN VOO ENONVN~NCOCUNCUEWWUET NG W= C N VO UNC ~ECUU W

45
60

S
15
30
4%
60

8
15
30
45
60

e
15
30
45
690

e
1S
30
45
60

1
15
30
45

8
15
30
45
60
15
30
45
60
10
15
30
45
60

S
19
30
45

-]
1%

SAND
SAND
cgBe
cecea
ShEL
SHEL
(o171}
SANLG
SAND
SAND
SAND
SAND
S1L1
SILT
SILT
SILT
SILT
SHEL
Siul
SAND
SAND
SAND
SAND
SiLt
SILT
SILY
SAND
SAND
SILT
SILT
SILTY
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILT
SILY
CLAY
SILT
SAND
SAND

SHEL

CLAY
CLAY
PEBB
SHelL

(3] 1.}

CLAY

SAND
SILT
SILT
SILT

SAND
CLAY

PEBB
SANO

CLAY
CLAY

SILY

PEBE
SILY

coas
PEEB

QETR

CLAY

ShEL

CLaY

CLAY
CLAY
CLAY

CLAY SILT  CLAY

NO
NO
NG
NO
NG
NG
NO
NO
NG
NO
NO
NO
YES
NO
NG
nNO
NQ
NO
NO
NO
NG
NG
NO
YES
NQ
NO
NO
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO

LA L R A A L L L P Y L AL L L Y L Y L L T P T P P Y PR R Y P R PR AL LX)

»SEE FIGURE 4
*A PRIVARY LUNSTITUENT,

SECUNDARY COGNSTITUENT,
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TABLE C=1.,

STATION®

SUBSTRATE TYPES IN THE TIDAL POTOFAC RIVER AND ESTUARY = CONTINUEC

DEFTH

SHURe

0IST, FRUM SUUSTRATE#»

UPFER LAYER

SLESTRATE~»
LCnEk LAYER

VEGETATEC?

B L T T X R R LY TP Y T P P P Y E R R E L L L L Ll

NU=U3Teg=03
NG=U3T=2-04
NU=y4T=1=01
NG=vaT=1=ye
NG=04T=1-03
NG=0AT =104
NC=U4l1=-1=-u5%
NU=V4T=e=0t
NOG=04)=2=02
NU=041=-2=03
NU=V4T=~2-04
NG=U4T=E=y5S
NC=uST-1=01
NG=05T=1=02
NG=05T-1-03
NC=UST=-1-04
NC=yST=1=05
NU=u5T~2d=V1l
wC=051-2=02
NC=uST=2=u3
NC=0ST=2=v4
NOG=US5T=2-05
Ne=0b6T=-1=01}
Ne=UbT=1=ve
Ne=06T=~1=v3
NG=UbT=1=04
NG=06T=2=01
NC=06T=2~-v2
NU=vbT=2-u3
NC=UbT=-2~V4
NU=UbY=2=05
NC=06T=3-01
NC=06T=3=02
NC=vbT=3=-03
NO=v6T=-35-v4q
Yu=01T=-1-01
YOo=yll=1=-y2
YU=01T~-1-03
Yo=UlT=1-04
YC=011-1-05
YC=U1T=2~01
YG=UlT=2=02
Y0=011=2=03
YC=01lT=2-04
YO=01T=2=09%
YC=02T=1-01}

meccooncwnerecenen

+SEt FIGUKE

#n2 PRIMAKY CCNSTITUENT,

1.5

‘....C.O.I...'IIQ..'li'..l..l'..’.0‘0.00..00.
IUWSNOCOOUECOECEORUOO NV OEENDOYVNUVUWNLNNMNMNONUGCLE=GEUNWNNCC W= OO0 -

1 CC OO0 O C " CC OO COOEC MmO CCCCC e CCrmrErmCCrrrrmCRmogc Clil

q

1Y)

SAND  SILT
SILT  SAND
SAND  SILTY
SAND  SILT
SAND  SILT
SAND  SILY
CLAY SILT
SAND GRAYV
SAND  SILTY
SANG  SILT
SAND  S1ILY
SAND SILT
SAND  SILT
SAND  SILT
SANU  SILT
SAND  SILTY
SAND  SILT
SILT OETR
SILT OETk
CLAY  SILT
CLAY SIuLT
CLAY SILT
SILT DETR
SILT DETR
SILT OETR
SILYT DETR
SAND  SILT
SAND  SILT
CLAY SILT
CLAY SILT
CLAY SILT
CLAY SILT
CLAY SILT
CLAY SILT
CLAY SILT
coBB SAND
PEHB SAND
Cusd SAND
Cobe  SHEL
SAND

SANG  SILT
SILI SAND
SILT SAND
SILT SAND
SILT Sanv
SILT SAND

FEBD

DETR

FE8B

SAND

ShEL

NO
NO
N
NO
NO
NG
NO
NO
NO
NO
NQ

P I PR T L T Y T Ry Y Y L A TP LA L AL E L I L R Al b A g

SECUNDARY CUNSTITUENT,
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TABLE C-1, SUBSTRATE TYPES IN THE TIDAL FOTONAC RIVER AND ESTUARY = CONTINLED

STATIUN® CEFThH DIST. FROM SUBSTRATE*x SUBSTRATE&«x VEGETATED?
SHUKE UPFER LAYER LOWEKR LAYER
YG=-0271-1-¢2 1.0 15 SILT SAND SHEL NO
Yo=yu2T=1=03 2.5 30 SILT CLAY SkEL NO
YG=veT=1-G4 2.0 22 SILT CLAY SKEL NG
YC=U2l=1=yS 1.5 18 SILT SAND SKEL NO
YC=02T1=-2-v1l 0.5 S SHEL SAND CLAY NO
YC=VEeT=2a=0e 1.2 15 ShEL NO
YO=021=2=-u3 1.5 er SHEL SAND  SILT nO
YC=021-2-04 2.0 30 SILT SHEL NO
YG-Uu2T=¢=05 2o 43 SILY NO
YUumugli=2=ub 2.3 60 SILT ShEL NO
YU=02T-5-01 V.6 1 SILT SAND YES
YU=021=3=02 1.2 15 SHEL SILT NO
Yo=U2T=35=03 1.7 30 SILYT  SHEL NO
YC=udT=3~04 1.7 43 SILT ShEL NO
YL=021=35=y9 1.8 60 SILT NO
YO=02i=4=-01 0.5 S SANU  ShEL NO
YO=veTl-4=02 1.0 10 SAND  SILT SFREL NO
YC=U2T-u=y3 1.5 25 ShEl NO
YG=02T~4=-04 2.0 40 SHEL  SILYV NO
YO=u2T=4=0% 2e9 60 SHEL NO
YU=u3i-1-01 0.5 10 SAND NO
YG=0ST=-1=¢2 Va8 15 LETRKR SILT SAND NO
YG=03T=-1-03 1.9 20 DETR SILT CLAY NO
YG=031-1-04 2.0 2s SILT CLAY DEIR NOQ
YU=U3T=2=01 0.5 10 SAND NGO
Y(G=u3T=¢=-ue 0.6 15 SAND NO
YU=031-2-¢3 Vo8 30 SAND NO
YC=u3T=2=-vd 1.0 45 SAND ) NO
YC=03[=¢=-0u5 1.4 60 SaND NO
Yu=U3T=5-01 VeS S SAND NO
YO=u3T=3=-02 1.0 20 SAND SILT SHEL NO
YO=03T=5=03 1.9 39 SAND NO
YU=0371=-3-04 2.0 50 SILT NO
YO-U3T~4=-ul 1.0 15 SAND NO
YO=03T=4=v2 1.2 2v SAND NG
YO=03T=-4=u3 1.5 es SAND  SILT DEIR NO
YC=03T1=-4=04 2.5 a5 SANU  SILT UETR NO
YU=03T1=-5=-V1 0.6 9 SAND GRAV NQ
YO=U31=9=¢2 1.0 10 SAND  SILTY NO
YL=03T=5=-¢3 1.9 e0 SANG  SILT  SFEL NO
YO0=041-1-01 0.5 15 SAND NO
YO=04T=1=02 1.0 30 SAND NO
YO=v4l=1-03 1.9 4S SILT SAND nNO
YC=U04i=~1=-0v4 ] (11] SILT CLAY YES
YU=U4T=2-01 0.0 10 SHEL SAND NO
YO=V4T=-2=~02 Vel 15 SAND SILT ShEL NG
*SEE FIGURE 4 OCsB=CUBBLES PEBB2PEBBLES
*%x PRIMArY CUNSTIIUENT, SECONDARY CONSTLITUENT, EIC, GhAVSGRAVEL SHelL=SHELLS
CETR=DEIRITLS
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TAYBLE C-1. SUBSTKATE TYPES InN THE TIDAL POTOMAC HIVER AND ESTUARY <« CONTINUED

STATIUN® CEPIH DIST. FRGM SUBSTRATE %= SLESTRATER* VEGETATED?
SHURE UFFEK LAYEK LORER LAYER
YU=Udil-2-3$ [T} 30 SAND  SILY NO
Yu=04Te2=-04 1.7 45 SILY VEIR NO
YU=04T=2-y5 2e2 60 SILT CLAY NG
Yi=v4l=s=y] UeS 5 SILT SAND NO
Yu=-vd4l=3=-y2 1.0 10 SAND  SILT CLAY NG
YO=U4T-5-03 1.5 13 SILY CLAY NO
YC=uST=1=9y1 0.5 ] SAND  GRAY ’ NG
Yu=uSi~1-02 0e9 15 SAND YES
YG=0STel=u3 1.9 0 SHEL O NO
Yu=uST=2-vl 065 S SAND NO
YU=05T=2=02 1.0 19 SAND  SILT NO
Yu-uSle2=u3 1.5 20 SAND SILT NO
YL=UST=2=04 el ¢S SHEL SAND SILT NO
Yu=Ulk= =yl V.S 9 SAND NO
Yu=UlKke =2 0.8 15 SAND NO
YC=Ulke =u3 Ve9 30 cogs ShEL NO
YC=Ulr= =y4 le¥ 45 ShEL CGBiB NG
YU=ulk= =05 1.1 60 SAND CGBB NG
Yu=02rk=> =01 0,5 -] SAND GRAV NO
YLU=02k= =v@ Vel 15 SAND NO
YC-02R- =y3 1.0 30 SAND NG
YU=Uen~ =04 1.4 45 SAMU  ShEL NO
YL=02kes =y$ Vel (1Y SAND  ShEL NO
YC=03r= =01 0,5 S PEBE SAND NO
YU=03Kk= =02 1.1 15 SANU CLAY NQ
YGeU3R~ =93 1,9 30 SAND CLAY SILT NO
YU=U3n= =yd4 1.7 49 SAND CLAY SILY NO
YC=U3Kk= =y§ ] 60 SANMND CLéY SILT nNQ
YU=v4R= =yl 0.5 1 SAND PEBB NO
YUu=0u4k= =02 1.1 15 SAND PEBSB NO
YO=04n- =03 1.1 30 SAND SHEL NO
YO=V4k= =u4 1.4 45 SANG  SHEL NO
YU=U4Re =S 1.4 60 SAND NO
YCG=0Sk= =Gl Vo9 S SAND C(B8 CLAY NO
YC=USKk= =02 0.6 15 SAND CLAY NO
YU=USKh= =03 0,8 30 SAND CLAY NG
Y(=USK~= =-vd4 V.8 45 SAND SILT CLAY NO
YG=U9R= =0S 0,9 60 SAND  SILT CLAY NO
YG=0bR=" =y} 0e3 15 SAND CLAY NO
YC=yubke =y2 Vet 30 SAND CLAY NO
Yi=0br= =03 0.5 4s SAND cLAY NO
YGeVbke =04 Geb 60 SAND CLAY NG
YO=0Tk= =01 0.7 15 ShEL COB8e8 NO
YU=UTn= =(2 0,9 30 SAND NO
YU=(Th= =3 0,9 49 SAND NO
Yi=07k= =04 1.0 60 SAND NO
"SEE FILUKE 4 oCH¥B=COBBLES PEBB=PEBBLES
nt PHIMARY CUNSTITUENT, SECONDARY CCNSTITUEANT, ETC. ChAVSGRAVEL SFEL=2SHELLS
CETh=CETRITLS
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TABLE C=1. SUBSTRATE TYPES Iw

STATIUN®

CEFTH

DIST. FROM SUBSTRATE=®x®
UPFER LAYER

SHURE

IHE TIDAL POTOMNAC RIVER AND ESTUARY = CCNTINUEC

SUESTRATE#»
LURER LAYER

VEGETATEC?

LR R X L R L L T N P P T R P Y P L R LR L 2 L 2 ]

YU=08Kk= =01
YC=U8ne= =02
YU=U8r= =03
YU=UEKRe" =y4
YC=U9Kr= =01
YL=U9R= =y¢
YU=LYR= =(3
YU=UIR= =04
YC=10K= =yl
YC=10K= =y2
YO=10K= =y3
YC=1UKk~ =y4

0.8
1.0

e
L3
(=]

PO O C e C O
o @ o o 0o @ o o
-~ fOoOLC~NGC

<
.
c

15
30
4s
60
15
30
45
60
15
30
45
60

GRAY
SANG
SAND
SAND
Clou
SAND
Shel
SANG
SAND
SAND
SAND
SAND

SAND

- GRAY

SAND

ccas
ShEL
ccse

CLAY
CLAY
CLAY
CLAY

CLAY

NO
NQ
NO
NO
nO
NO
NG
NO
NO
NO
NG
NG

*SEt FIuuxkE 4

*x PRIMARY CONSTITUENT, SECONUAKY CCANSTITLENT, ETC,
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