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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 phytoplankton 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 3.8x10 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 Bridge 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.



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.



77»30' 
39'

77' 76«30'
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Lower Estuary

15 20 MILES

15 20 KILOMETERS
Smith Point

Figure 1. The Tidal Potomac River and Estuary



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 zone (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, B.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



77"15'

Figure 2. Location of vegetation sampling transects in the Tidal Potomac 

River above Mattawoman Creek.
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Figure 3. Location of vegetation sampling transects from Mattawoman Creek
to Upper Machodoc Creek.
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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 Mattawomari 

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 

location 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-06R 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 the 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 « 

(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

2 grab was about 930 cm . 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.

12



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-l, species found at each 

transect during each season are shown in table 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-l.

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 110 C for two hours) were measured for specific

volumes of each species. Dry weight to volume equivalents are shown in

2 
table B-18. Total biomass per m at each transect during each season is

shown in table B-19.

13



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-l). 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 Salinometer 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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2 and light energy in microeinsteins per square meter per second (uE/m /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-ll.

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 ji and phaeophytin 

analysis (table C-12). In 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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Figure 5. Location of sampling sites for sediment characteristics in the 
Tidal Potomac River above Mattawoman Creek.
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Figure 6. Location of sampling sites for sediment characteristics 
between Mattawoman Creek and Upper Machodoc Creek.
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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 beds of 

vegetation (fig. 8). In 1980 and 1981, SAV was planted at several sites 

between Alexandria and Quantico. Sites where water depth, historic 

presence of SAV, substrate type, and exposure indicated that SAV might 

survive (table D-l). 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-l).

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.

During 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 cages. The cages were inspected and 

the plants were remeasured at intervals during the growing season. 

Total lengths of Ceratophyllum demersum left in cages for 1-month 

intervals during 1980 are shown in table D-3.

20



C Cage sites

T Transplant sites

V) Naturally vegetated sites

Figure 8. Location of transplant sites and caging experiments in the 
Tidal Potomac River.

21



F
U

L
L

 E
X

C
L

O
S

U
R

E
 

W
IT

H
 T

O
P

to
 

to

T
O

P
L

E
S

S
 E

X
C

L
O

S
U

R
E

3 
- 

S
ID

E
D

 E
X

C
L

O
S

U
R

E

F
ig

u
re

 
9.

 
D

es
ig

n
 
o

f 
e
x
c
lo

su
re

s 
fo

r 
ex

p
er

im
en

ta
l 

tr
a
n
sp

la
n
ts

 
in

 
th

e
 
T

id
a
l 

P
ot

om
ac

 
R

iv
er

,



REFERENCES

Blanchard, S. F. and Hahl, D. C., 1981, Water quality of the Tidal 
Potomac River and Estuary, hydrologic data report, 1979 water 
year: U.S. Geological Survey Open File Report 81-1074, 149 p.

Davis,G.J. and Brinson, M.M. , 1976, The submersed microphytes of the 
Pamlico River Estuary, North Carolina: University of North 
Carolina Water Resources Institute Report Number 112, Raleigh, 
North Carolina, 202 p.

Elliot, A. J. , 1976, A mixed-dimension kinematic estjuarine model: 
Chesapeake Science, v. 17, no. 3, p. 135-140.

Hotchkiss, Norman, 1950, Check-list of marsh and aquatic plants of the
United States: U.S. Fish and Wildlife Service, 
210, 34 p.

Wildlife Leaflet

Hotchkiss, Norman, 1967, Underwater and floating-leaved plants of the 
United States and Canada: U.S. Fish and Wildlijfe Resource 
Publication 44, Washington,, D.C., 124 p.

Kerwin, J.A., Munro, R.E., and Peterson, W.W.A., 1976, Distribution and 
abundance of aquatic vegetation in the upper Chesapeake Bay, 1971- 
1974, in Davis, J., eds., The effects of tropical storm Agnes on 
the Chesapeake Bay estuarine system: Chesapeakje Research 
Consortium, p. 393-400.

Pritchard, D.W.,1952, Salinity distribution and circulation in the
Chesapeake Bay estuarine system: Journal of Marine Research, v. 11, 
no. 2, p. 106-123.

Radford, A. E., Ahles, H. E., and Bell, C. R., 1964, Manual of the 
vascular flora of the Carolinas: University of North Carolina 
Press, Chapel Hill, North Carolina, 1183 p.

Sincock, J.L., et. al. [sic], 1965, Back Bay - Curri^uck Sound data
report - volume 1, introduction and vegetation Studies: U.S. Fish 
and Wildlife Service (unpublished), 84 p.

Wilson, R.E., 1977, A model of dynamics in the lower I Potomac River 
estuary: Chesapeake Science, v. 18, no. 2, p. 177-187.

Wood, R.D., 1967, Charophytes of North America: Stellas Printing, West 
Kingston, Rhode Island, 72 p.

23



Appendix A. Aids for .Using the Data

24



Symbol

Table A-l. Symbols and conversions

Meaning Conversion

cm

2
cm

ha 

km

m

2 
m

ml 

mm 

nm 

nmi

PAR

pH 

ppt 

rkm

SAV 

ug/g

uMHOS

Temperature in degrees Celsius 

Length in centimeters 

Area in square centimeters 

Area in hectares

Length in kilometers

Length in meters 

Area in square meters 

Volume in milliliters 

Length in millimeters 

Length in nanometers 

Length in nautical miles

Photosynthetically active 
radiation (400-700 nm waveband). 
Measured in microeinsteins per

square meter per second 
(uE/m /s)

Measure of acidity and alkalinity 
where pH = 7 is neutral

Concentration in parts per 
thousand

Distance from the mouth of the 
river or tributary in kilometers

Submersed aquatic vegetation

Concentration in micrograms per 
gram

Resistance in micromhos. 
A measure of the amount of 
dissolved ions present in water

F = 9/5(C) + 32

inch = 2.54 cm

2 
square inch = 6.45 cm

square mile = 259 ha 
square meter = 0.0001 ha

statute mile = 1.61 km 
nautical mile - 1.85 km

foot - 0.30 m

2
square foot = 0.09 m 

«

cubic centimeter ~ I ml

inch = 25.4 mm

9 meter = 1 x 10 nm

statute mile =1.15 nmi 
kilometer « 0.54 nmi

full sunlight is
approximately 2,000

2 
uE/m /s
foot candle = 

1.78 x 10"21 uE

milligrams per liter is 
approximately = 1 ppt

nautical mile * 1.85 rkm

gram = 1 x 10 ug

part per thousand is 
approximately 1,500 
uMHOS at 25° C
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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/ 
Study Areas

Sampling 
Unit

Sampling Period 

Spring____________Fall

Maryland Regions: 

Tidal River

Piscataway- 
Mattawoman Creeks 
region

Transition Zone

Nanjemoy- 
Port Tobacco 
region

Transition Zone 
and Estuary

Wicomico
River
region

transects
stations
grabs

transects
stations
grabs

transects
stations
grabs

0/34
0/156
0/468

22/37
87/221
193/663

14/30
60/181
135/543

0/34
0/158
0/474

20/37
59/213
125/639

4/30 
14/151 
36/453

St. Marys
River
region

Total for

Virginia Regions: 

Tidal River

Gunston
Cove
region

Transition Zone

Aquia and 
Potomac 
Creeks region

Transition Zone 
and Estuary

Upper
Machodoc Creek 
region

transects
stations
grabs

transects 
s ta t ions 
grabs

transects
stations
grabs

transects 
stations 
grabs

transects
stations
grabs

6/31 
11/140 
25/420

42/132 
158/684 
353/2052

0/13 
0/64 
0/192

3/26 
11/139 
26/417

12/18
31/103
63/309

0/31
0/150
0/450

24/132
73/672
161/2016

0/13 
0/65 
0/195

2/26
8/129
19/387

9/18 
26/98 
60/294

Nomini
Bay
region

Yeocomico
River
region

Total for
Virginia
Regions

transects
stations
grabs

transects
stations
grabs

transects
stations
grabs

8/25 
18/117 
45/351

3/26
3/115
5/345

26/108
63/538
139/1614

1/25
5/120

13/360

0/26
0/114
0/342

12/108 
39/526 
92/1578
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Figure B-l. Distribution of submersed aquatic vegetation in the Tidal 
Potomac River and Estuary.
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TABLE C-l. SUBSTRATE TYPES IN THE TIUAL POTO.NAC RIVER .AND ESTUARY
(GISTANCE FKOM ShOKE AM) OEHTH IN iMrURS)

STATION* LEPTh UIST. FKGM SUBSTRATE** .SlbSTfiATE**
5HUKE UPPEH LAYEK L>CiK.EH LAYEH

VEGETATED?

hC-OIR- -01
ftC-Olk- -02
KC-01R- -03
wC-OlK- -04
PY-OlK- -01
PY-OIH- -02
PY-OIH- -03
PY-UlH- -04
HY-01K- -05
PY-OlH- -06
PY-02K- -01
HY-OciH- -02
PY-02K- -03
PY-02K- -04
PY-U2H- -Ub
HY.-U2K- -U6
PY-U2H- -07
PY-02H- -08
PY-02H- -09
PY-O^H- -10
PY-Oift- -11
PY-W2H- -12
PY-03H- -01
PY-U3H- -02
PY-U3H- -03
PY-03K- -04
PY-C3K- -05
PY-04R- -Ul
PY-04H- -02
PY-U4H- -03
PY-04H- -04
PY-U4H- -05
PY-U4H- -06
PY-U5H- -01
PY-05H- -02
PY-UbH- -03
PY-05H- -04
PY-05H- -05
PY-06H- -01
HY-06H- -02
PY-06H- -03
PY-ObH- -04
PY-06H- -05
PY-ObH- -06
PY-06H- -07
PY-07K- -01

*SEE FIGURE
** PNlMAKT

1.2
1.2
1.4
2.3
0.5
0.8
1.0
1.3
2.0
2.5
U.5
.0
.2
.3
.3
.3
.3

1.3
1.4
1.5
1.5
d.3
0.5
1.3
1.5
2.0
2.5
0.5
1.0
1.5
US
2.0
2.5
0.5
0.9
.1
  b
.7
.0
.0
.3
.3
.5
.5
US
uo

2
CONSTITUENT,

5
15
30
45
15
30
45
60
75
90
5

15
30
45
60
75
90
105
120
135
150
165

5
15
30
40
45
2
5

15
30
45
bO
5

15
30
45
60
15
30
45
60
75
90
105
15

SILT
SILT
SILT
SILT
SANO
SANO
SANO
SANO
SANO
CCBB
CUBd
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANU
SILT
CUrib
SANO
SANO
SANO
SANO
CCBo
CCBB
SANO
SANO
SILT
SILT
GNAV
SANU
SANO
SANO
SILT
SANO
SANO
SANO
SILT
CLAY
CLAY
CLAY
PEBb

SANO
SANO

SILT
SILT
SILT CLAY
PEBB
GNAV

SILT

SILT
SILT
SILT
SILT

SANO
SANO
SILT
SILT
SILT
SILT
PUB GRAV
GNAV PEbB
SILT
SILT
SANO
SANO ShEL
PbdB SANO

SILT
SILT
SANO

SILT
SILT
SANO
SILT
SILT
SILT
SILT SANO

  SANC
  SAtvC

  SANG
.&AIVC

,£Af\C
-SANG
.SANG
 S AfoC
.SANC
-SANG
 SAIVC

.SANG

CCB8
GRAV

SILT
CLAY

ocee

SILT

SILT
SILT

ShEL

SILT
SILT
SILT

SILT

SILT

SANO

OCBBsCOBBLES
SECONDARY CONSTITUENT, ETC. GfcAV=G*AVtL

YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PEBBsPEBBLES
ShtL=3HtLLS



TABLE C-l. SUbSThATE TYPES IN THE TIDAL POTOMC RlVEfc AND ESTUAKY  

STATION* DEPTH GIST. FROM

PY-07K- -02 1.0
PY-07H- -03 1.3
PY-07K- -04 1.5
PY-07K- -05 1.5
PY-07S- -06 l.a
PY-07K- -0? l.d
PY-07K- -08 1.6
PY-07K- -09 2.3
PY-08H- -01 0.5
PY-06K- -02 0.8
PY-obN- -03
PY-06K- -04
PY-C6R- -05
PY-ydK- -06
PY-06H- -07
PY-ydK- -08
PY-06H- -09
PY-06K- -10
PY-06R- -11
PY-06H- -12
PY-08K- -13
PY-06K- -14
PY-08H- -15
PY-06K- -16
PY-y9K- -01
PY-09K- -02
PY-69H- -03
PY-09H- -04
PY-09K- -y5
PY-09H- -06
PY-09K- -07
PY-09R- -08
PY-ION- -01
PY-lOn- -02
PY-IOK- -03
PY-iON- -0*
PY-lOli- -05
PY-IOK- -y6
PY-IOK- -07
PY-iOK- -08
PY-01T-1-01
PY-01T-1-W2
PY-On-1-03
PY-011-l-Oft

.0

.0

.3

.5

.b

.5
,5
.5
.5
.5
.5
.8
.a
.8
.5
.0
.3
.5
.6
 a
  a
.0
.0
.3
.3
  b
.5
.5
  s
*a
.5
.0
.3
  <t

PY-01T-2-01 0.5
PY-OiT-i-02 1.0

*SEE f-ltiURE 2
** PR1MAHY CONS11TUENT»

SHORE

30
45
60
15
90
105
UO
135
15
30
45
60
75
90

105
UO
135
150
165
IdO
195
210
225
240
IS
30
45
60
75
90
105
120
15
30
45
60
75
90
105
120

5
15
30
45
5

15

StCGNOAHY

SUBSTRATE** -SIBS TRATE**
UPFER

SILT
SILT
SAND
SAND
SILT
CLAY
CLAY
CLAY
SAISU
SAND
SAND
SILT
SILT
SILT
CLAY
CLAY
SILT
SILT
CLAY
CLAY
SILT
CLAY
CLAY
CLAY
SAND
SAND
SIL1
SILT
SILT
SILT
CLAY
CLAY
SAM)
SAND
SAND
SAND
SANO
SILT
CLAY
CLAY
CGBU
SANO
CLAY
CLAY
Pfcbd
CUdb

LAYER LC'AEh LAYER

SAND CLAY
SAND CLAY
SILT
SILT 'SANC
SANO CLAY
SILT
SILT
SILT
PE6B
PEBB
SILT
SAND
SANO
CLAY
SILT
SILT
CLAY
CLAY
SILT
SILT
CLAY
SILT
SILT
SILT
PEBB
PEBB
SANU PEBB
SANO
SAND CLAY
SAND CLAY
SILT
SILT
SILT PEBB
SILT
SILT
SILT
SILT
SAND
SILT CLAY SILT
SILT
PEBB
SILT PEBB
SILT CC2E
SILT UGIE
GKAV CCBB
GRAV

OCBBSC06BLES
CONSTITUENT, ETC. GftAVsGnAVHL

CtTk=CETKITUS

  CONTINUED

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PEBBsPEBBLES
bHEL=SHELLS

87



oo
 

cb

 
 
»
 

C
T

x
 <

  
a.

tl 
II 

II
r:

 
<r

» 
o

rr
. 

-x
 c

 
 »

 o
>

x
 <

- 
a

fn
 

o
r

f"
 o

r 
II 

II
C/

> 
T

-
or

 r
r. 

m
 o

 
i-

 «
r 

r-
 i

- 
en

 i
f CA

I
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
t
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
 

e
c
c
-
c
c
e
-
o

e
 o

o
c

-
c

c
c

 o
o

e
 c

o
o

e
e
 
o

 c
 c

 
c

c
-c

 
c

 c
 
c
-
o

o
e
c
c
 
c

 
c

e
 
o

o
o

c
c
 o

 o
t
 
x

x
x
x
x
x
-
x
x
x
x
x
x
x
x
x
x
x
x
x
.
x

I
l
l
l
l
l
l
l
t
l
l
l
l
l
l
l
l
l
l
l
l
l
t
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
 

I-
1 

O
^

 c
* 

  
. 

  
  *

 ^
* 

! '
 *

** 
*^

 ^
^ 

  *
 *

** 
^*

 ^
* 

^»
 *

 * 
i^*

 *
«^

 !
 ' 

^*
 »

" * 
^«

* 
f^

 n
^ 

c>
 

t 
c

 
i
«

i
i
i
t
i
i
i
i
i
i
i
i
t
i
t
i
i
i
t
i
i
i
i
i
i
i
«

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
 

z
 

*-

rr
 v

 
""*

 
**

 
""

C
 

CO c
I 

. 
01

-«
 \

*
»-

 o
 c

; 
c

 
O

 
O

 O
 
C

 
^

 
Q>

 
Cf

c 
Q>

 
O

C 
O

t 
OC

 
^

 
fV

 
C

b 
^

J 
i/<

 9
 

C
^

O
CA

 
»-

. 
T

J
CO

rr
 

x 
o

m
o

 c
 c

r 
er.

 
o

c
-4

-*
c
:c

ic
r
o

o
c
ia

.a
<

o
o

o
c
to

o
C

'C
3

ir
a

io
o

o
o

c
5

c
c
-<

 <
-*

 "
  
 o

c
c
o

o
o

o
c
o

o
o

o
r
r
^

 
m

 e
/> 

o
x

O
»
O

 
C

A
 

C
D

 
C

O
O

C
A

C
A

C
/I

C
A

C
A

C
A

C
A

C
A

C
A

C
A

C
A

C
A

C
A

C
A

C
O

C
A

C
A

cr
CE

 
z
>

>
 

i-
 

»
 

r
i
M

f
-
z
z
r
i
-
r
r
-
r
r
r
r
-
i
-
r
-
r
r
r
-
r
-
 

-<
m

 
o

 
a>

X
 

»
 

Q

O
 

O
n

 C
3 

f-
 o

rr
 

r/>
X

. 
-4

 
X

-<
 m

 
rr

. 
»

x
 

»

m
 

cr. c
 

» X -<  r>
 

o

IT
.

o



TABLE C-l. 5UBSTHATE TYPtS IN THE TIDAL PGTQMC hlVEk JNO ESTUARY - CONTINUED

STATION*

MK-02K-
MN-OelK-
Mi\-02«-
MN-OdK-
MN-03K-
MN-0.5K-
MN-03K-
MIV-OJSN-
KN-04K-
MN-04K-
KN-04K-
MN-04R-
MN-Olh-
MN-04K-
MN-Olit-
MK-04rt-
Mfc-04n-
MN-04K-
MN-04&-
 MN-04rt-
MN-ObR-
MN-05K-
KN-ObN-
MN-05H-
MN-05K-
MN-OSrt-
KN-ObN-
NN-06K-
MN-ubh-
KN-ObH-
MN-Obh-
MN-ubh-
Mi\-ObK-
KN-ObK-
MN-UbK-
MN-ObH-
MN-Obrt-
MN-Obh-
WN-06H-
MN-Obw-
MN-Obn-
MN-07rt-
MN-07K-
WN-U7K-
MN-07f<-
MN-07K-

-02
-03
-0^»
-05
-01
-02
-03
-0<4
-01
-02
-03
 o<»
-05
-Ob
-07
-0«
-09
-10
 11
-12
-01
-02
-03
-o<»
-05
-06
-07
-01
-02
-63
-0<»
-05
-06
-07
-08
-09
-10
-11
-12
-13
-1<»
-01
-02
-03
-0<4
-ub

CEPTh

1.0
ua
US
2.5
0.5
1.0
1.5
2.0
0.8
1.0
1.0
1.0
1.0
1.3
1.5
l.b
1.5
1.6
2.3
2.5
0.7
1.5
1.5
1.8
1.8
2.0
2.3
0.5
0.8
0.8
0.9
.0
.0
.0
.0
  0
.0
.3
.3

2.2
2.5
0.5
1.0
1.5
1.8
d.t

UlbT. FROM SUBSThATE** -SUBSTRATE** 
SHURt UPPER LAYER L'OEH LAYER

10
15
30
45
5

15
30
40
15
30
45
60
75
90

105
120
135
150
Ib5
1<30
15
30
45
bO
75
90

105
15
30
45
bO
75
90
105
120
135
150
165
180
195
210

4
8

12
15
30

SAND
SAND
SANO
SAND
CCB8
SAI\U
SAND
SAND
SANQ
SANO
SANO
SAM)
SANO
SAND
SANO
SAND
SAND
SANO
SAND
CLAY
COBB
SAND
SANO
SANO
SANO
SAMJ
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SAND
SANO
C06b
COBB
6RAV
SILT
SILT

 SANC SILT
.SAIVC SILT

SILT CLAY
SILT
SILT

SILT
SILT
SILT
SILT

SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT

SILT

SILT
SILT .SAM: SILT

SAND >SANC
SANU -SILT SANO

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

 SEE F1GUHE 3
** PK1MARY CGNSMTuENf, StCONDANY CONSTITUENT, ETC

OCBB=COBBLES PEBBSPE8BLES

CclN=CETKl?US
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ON
ON
ON
ON
ON
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ON
ON
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ON
ON
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ON
ON
ON
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S3*
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ON
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3MVS' HIS

883d
nis UID
HIS !JMV5'

nis
nis

13MS niS
AV89 893d

nis
9803
13HS

HTS
OMVS
OMVS
OMVS
OMVS
AV13
nis
11IS
nis
11IS
nis
nMvs
OMVS
OMVS
8833
8803
AV13
AV13
XV13
AV13
AV13
AV13
AVT3
AV13
AV13
OMVS
nis
nis
nis
OMVS
OMVS
OMVS
OMVS
ONVS
OMVS
C1MVS
nis
nis
OMVS
ONVS
cms
OMVS
OMVS
OMVS
OMVS
8803

09
So
oc
si
s
SCI
0?T
SOI
06
s/
09
so
oc
SI
01
s
09
SO
oc
SI
06
s/
09
SO
OC
St
sci
0?t
sot
06
S/
09
SO
oc
SI
S
09
SO
oc
St
01
s
oc
0?
St
ot

9M
SM
t»M
OM
S'O
fr*?
C*2
C'?
C'?
<?*?
f?
9M
0* t

CM
OM
5*0
SM
CM
OM
P'O

CM
CM
CM
CM
CM
9*0
0'?
8M
9'
S*
C'
f»
C'
f
OM
S'O
C'?
0'?

PM
SM
OM
S'O
0'?

SM
CM
i'O

(pO»0*l TO-MH
CO-0-L10-NN
80-0-1IO-MW
IO-0-ltO-NW
II-C-ltO-NW
Ot-C-UO-MW
60-C-MO-MW
BO-S-IIO-MW
/0-C-1TO-MW
90-C-ttO-MW
SO-C-ltO-MW
OO-C-IIO-MW
CO-C-IIO-MW
PO-C* 1 1 n-MW
tO-C-UO-MW
toO-?-HO-MW
f$.p. 1 T O»MW
pn.?. iin.\j>g
10-?-! I O-M'4
90-t-lIO-MH
SO-t-lIO-MW
00-T-LTO-MW
f 0-t - 1 1 ft-MW
?0-t-UO-MW
tO-t-ltO-M'/J
Of. -MQT-MW
60- -HOI-MW
PO- -MAT-M^
/O- .MOT-MW
qo- -MOT-MM
qft. -HOT-MW
00- -HOt-MW
fO. .MQT-MW
pO» .HOT-MM
to- -MOI-MM
qo- -yfert-sjvg
50- -MfeO-MW
IfQm -VftO-VW

co- -MSO-M/I
?0- -MfeO-MW
^0- -MfeO-MW
bO- -MQO.MM
cjo- -MRO-MW
PO. -M9Q.M14
I0- -ygo-Mrt

N3AV1HTAV1 HlddO 3NOM5
WOMd MSIO

03nNUN03 - AUVniS31VQI1 3H1 NI S3H11 31VN1S806 M-3 118V1



TABLE C-l* SUBSTRATE TYPbS IN 1HE TIDAL POTONAC RIVER *NO ESTUAkY   CONTINUED

STATION* DEPTH UlbT. FROM SUBSTRATE** -SL6STRATE** VEGETATED? 
SHUKt UPPER LAYER LCMEK LAYEK

MN-01T-4-Ob
Mi\-U2T-l-01
Mi\-02T-l-02
MN-K2T-1-03
MN-OiJT-1-04
MN-02T-1-05
MN-02T-2-01
Mi\-02T-2-02
MK-02T-ci-03
MN-02T-2-04
MN-02T-2-05
MJ\-02T-2-Ob
MN-02T-3-01
rti\-02T-.J-02
MIS-02T-3-03
Kf\-U£T-3-04
MIS-U2T-3-U5
MN-IOT -1-01
MN-OiT-1-02
MN-U3T-1-03
Mtv-031-1-04
WN-03T-1-05
MK-031-2-01
MlV-03T-«i-02
M<\-G3T-2-03
MN-U3T-2-G4
MN-03T-3-01
MN-03T-3-02
WN-03T-3-03
WK-031-3-04
MK-04T-1-01
WK-04T-1-02
M<--U1K- -01
MP-ulh- -02
MF-01K- -03
MP-Olh- -04
MP-02H- -01
MP-02h- -02
MP-02K- -03
MP-03R- -01
MP-03R- -02
PP-03h- -03
MP-03K- -04
MF-03R- -Ob
MP-04H- -01
WP-04H- -Od

1.7
0.7
1.0
1.5
1.5
1.3
O.d
1.0
1.3
1.3
1.3
1.3
0.5
o.a
1.0
l.b
2.1
0.0
1.0
1.5
i.a
2.0
0.5
1.0
.3
.5

0.5
.0
.3
.0

0.5
1.0
0.4
1.1
l.b
2.1
0.3
1.1
2.0
0.3
0.7
0.7
1.0
1.0
0.2
0.5

75
5

10
15
to
30
15
30
45
bO
75
90
5

15
30
45
bO
15
30
45
bO
75
5

15
30
45
5

15
30
45
2
5
5

Is
30
45
5

IS
30
S

IS
30
45
60
S

IS

SILT
SAND
bAND
SANu
SANO
CLAY
OtTH
OtTK
UETR
CLAY
CLAY
CLAY
SAND
SANO
SANO
SANO
SAND
SAKO
bANO
SANO
CLAY
CLAY
SAND
SANO
CLAY
CLAY
SANO
SANO
SILT
bILT
SANU
CLAY
COBB
SAND
SANO
SILT
COBB
COBB
SILT
COBB
SANO
SANU
SANU
SANO
CCBB
SlLl

SANO CCZE -SILT CLAY
SILT CLAY
SILT PEBB
SILT CLAY
SILT CLAY
SILT

  SILT CLAY
SILT DETR
SILT OOZE
SILT

SILT -SANC SILT
SILT
SILT
SILT
SILT
SILT OETR

>SANC

SILT CCZE
SILT OCZE

  SANC

  SILT SANO OCZE
 Ida SILT CLAY

SILT OETR
SILT OCZE

-SILT
 SILT

SANO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
YES
NO

*SEE FIGURE 3
** PRIMARY CONSTITUENT* SbCONUAHY CONSTITUENT* ETC.

OCfadsCOBBLES PE6B&PEBBUE8

CETNsOETKllUS
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TABLE C-l. SUBSTRATE TYPES IN THE TIDAL PUTQMC NIVEfi.ANO ESTUAKY - CONTINUED

STATION*

MP-04H-
MP-04*-
M|S.Q<4 h -

MP-ObK-
MH-Obk-
MP-Obh-
f»r-0bi<-
" w -05r<-
r J - U b N -
f^-Ubrt-
f J -Obn-
N^-Obk-
KP-Cfah-
ttf.-Q7K-
MH-07H-
MP-07K-
M P - U 7 h -
MP-07R-
MP-06K-
MP-u6h-
MP-ya«-
MP-06K-
MP-U8H-
M^.Q9 K .
MP-09H-
Mp..>s9K«
MP-./9K-
MH-'j9K-
MP-10K-
MH-IOK-
PP-lOh-
MP-lOn-
KP~i»*N-
NP-Uln-
NP-Ultt-
Nf-OIK-
NP-y IN-
NP-01H-
NP-U1K-
NP-01H-
NP-OlK-
NP-V1H-
NP-01K-
NP-01K-
NP-Olti-
NP-02K-

-03
-04
-05
-01
-02
-03
-04
-05
-01
-02
-03
-04
-05
-01
-U2
-03
-04
-05
-01
-02
-03
-04
-05
-01
-02
-03
-04
-05
-01
-02
-03
-04
-05
-01
-02
-03
-04
-05
-06
-O/
-08
-09
-10
-11
-12
-01

DEPTH UIST. PROM SUBSTRATE** SIBSTRATE**

0.7
0.7
0.9
0.3
0.5
1.3
2.0
2.3
0.5
.0
.2
.4
.4

0.7
.1
.2

1.2
1.3
0.7
1.2
US
1.7
2.1
0.4
0.6
0.9
1.0
0.0
0.4
0.7
0.6
0.9
1.0
0.5
0.6
O.d
U.6
0.0
0.8
1.0
1.0
1.3
1 .3
1.5
1.5
0.3

SHORE

30
45
60
5

15
30
45
60
5

15
30
45
60
5

15
30
45
60
5

IS
30
45
60
5

15
30
45
60
5

15
30
45
00

IS
30
45
60
75
90
105
120
135
150
165
160
15

UPPtR

SILT
SILT
SILT
PEBB
SAND
SAND
SAND
SAND
PEBB
SAND
SAND
SAND
SAND
CCB6
SILT
SILT
SILT
SILT
C06B
SAND
SAND
SAND
SAND
bAND
SAND
SAND
SAND
SAND
PtflB
SAND
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILT
SILT
SILT
SILT
SILT
SAND

LAYER LCiPkk LAYER

SAND
SAND
SAND

PEBB

CLAY
CLAY

SILT

 SANC
>SANC
.SANC
 SANC

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

6RAV
SANO

.SANC
 SANC

SILT
SILT
SILT
SILT
SILT
SILT

CLAY SILT
CLAY SILT
CLAY SILT

OETR

*SEE FIUURE 3 OlBBsCUBbLE
** PRIMARY CUNSillTUtNT, SECONDARY CONSTITUENT, ETC. tfrAVsGNAVEL

VEGETATED?

NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

S PEBB=PEBBLES
ShELsSHELLS

CEl-tisUETRlTCS
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TABLE C-l. SUBSTKAIE TYPES IN THE TIDAL PUTOMC RIVER AND ESTUARY - CONTINUED

STATION*

NF-02K- -02
NP-02n- -03
NP-02K- -04
NP-02H- -05
NP-02«- -06
NP-02H- -o7
NP-02*- -08
Nr-02h- -09
NP-C2N- -10
NP-02K- -11
Nh-02K- -12
NP-03K- -01
NP-03K- -02
NP-03K- -03
Nr-OSN- -04
Hh-03h- -05
NP-03H- -06
NP-04H- -01
NP-04K- -02
NP-04N- -03
NP-04K- -04
NP-04K- -05
NP-04N- -06
NP-04K- -07
Nf-04K- -08
NP-04H- -09
NP-04*- -10
MP-U4H- -11
wP-OSn- -01
NP-05K- -02
NP-05*- -03
NP-05N- -04
NP-05H- -05
NP-05*- -06
NP-06K- -01
NP-C6N- -o2
NP-06K- -03
NP-06K- -04
NP-06S- -05
NP-06n- -06
NP-06H- -07
NP-06K- -08
NP-06K- -09
NP-06H- -10
JMP-06K- -11
NP-06N- -12

*SEE FIGUKE
** PRIMARY

LJEPTh OIST. FKOM

0.5
0.5
0.7
0.8
0.9
0.9
1.0
1.0
1.0
1.0
1.0
0.5
0.8
0.8
1.5
1.5
1.5
0.3
0.5
0.5
0.7
0.8
0.8
1.3
1.5
1.5
1.5
1.5
0.5
0.7
0.8
1.1
1.1
1.3
0.5
0.7
0.8
0.9
.2
.2
.3
.6
.7
.8
.8

2.0

3
CONSTITUENT*

ShUKt

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

5
15
30
45
60
75
5

15
30
45
60
75
90
105
120
135
150
165

SECONDAKY

SUBSTRATE**
UPPER

SANO
SILT
SAND
SANO
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SANU
SANO
SANO
CLAY
CLAY
CLAY
SANO
SANO
SANO
SANO
SANO
SANO
CLAY
CLAY
CLAY
CLAY
CLAY
SANU
SANO
SANO
SANO
OOZE
OCZE
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANC
SANO

LAYEfc

SANO
SILT
SILT
SANO

SILT PEBB
SILT
SILT
SILT
SILT
SILT
SILT CLAY
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT OOZE

SHEL
SILT
SILT
SILT
SILT

CONSTITUENT* ETC.

SLbSTRAU** VEGETATED?
LOirtK LAYER

NO
YES
YES
YES
NO

CLAY NO
CLAY NO
CLAY NO
CLAY NO
CLAY NO
CLAY NO

YES
CLAY YES

YES
NO
NO
NO
NO
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO

SAJlvC SILT NO
Mil SANO NO

OCBBsCOBBLES PEbBsPEBBLES
GfcAV^bHAVEL ShEL^SHELLS
Lt IH3CETRITUS
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TABLE C-l. SUBSTRATE TYPES IN THE TIOAL PUTO>AC KIVER ANC ESTUARY   CONTINUED

STATION*

NP-07R- -01 
NI--07N- -02 
NP-07H- -03 
NP-07K- -04
NP-U7rt- -05
KP-07H- -Ob
NP-07K- -07
NP-o7h- -08
NP-07K- -o9
(\if--07K- -10
NP-07h- -11
i\P-07h- -Id
Nr--o7n- -13
NP-v7R- -1«
MP-07K- -15
NP-v7n- -Ifa
NP-07K- -17
NP-07K- -10
NP-07R- -19
NP-07K- -*0
i\P-07r*- -21
NP-08R- -01
NP-08K- -02
NP-GON- -03
NP-08R- -04
NP-ObN- -05
NP-08K- -Ob
NP-ObK- -Of
NK-OOh- -08
NP-Otth- -09
Nr-08n- -it
NP-08K- -11
NP-08R- -12
NP-09K- -01
NP-09w -02
NP-09K- -03
NP-09H- -04
IMP-09N- -05
.MP-09R- -Ob
NP-09K- -07
NP-oSH- -08
NP-09n- -09
NP-09h- -10
NP-09R- -11
NP-09K- -12
NP-10K- -01

*SEE FIGURE
** HRlMAhY

IJEPTH 015T. fWOK
SHORE

0.5
o.o
0.8 
0.9
l.o
1.1
1.3
1.3
1.4
1.5
1.4
1.4
1.4
1.4
1.4
1.4
1.5
US
l.b
1.5
Ub
0.5
0.7
0.7
0.7
0.8
w.9
0,9
1.0
1.1
1.1
1.3
1.4
w.S
O.b
0.7
0.7
0.7
0.8
0.8
1.0
1.4
1.8
1.6
2.0
0.5

3
CONSTITUENT,

5
IS 
30 
45
bO
/5
90

105
120
135
150
Ib5
180
195
210
225
240
255
270
205
3oO

5
15
30
45
bO
75
90

105
120
135
150
165
15
30
45
bO
75
90
105
120
135
150
165
180

5

SUBSTRATE** 
UPPER LAYER

SANO 
SANO 
SANO 
SANO
S.ANO
SANO
SANO
SANO
SILT
SAND
SANO
SANO
SANO
SAND
SIL1
SILT
SILT
SILT
SAND
SANO
SILT
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
S1LI
SILT
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
S1L1
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SANO
SILT
SILT
SILT
SILT
SILT
SAND
SANO
SANO
SANO
SILT
SILT
SAiMD

SILT
SILT
SILT
SILT
SAND
SANO GGZE

SILT
SANO
SANO

SL6STRATE** 
I'C'KEK LAYER

SANC
SILT

SANC
SILT
SILT
SILT

SILT

SANC
SANC
SANC
SAiVC
SANC
SANC
SILT

SILT
SILT

SAKC

SILT
SANO

SILT
SANO
SANO
SANO

SANO

SILT
SILT
3ILT
SILT
SAND

SANO
SANO

OCB« = COt)BLtS
SECONDARY CONSTITUENT, ETC. GftAV^kKAvEL

VEGETATED?

NO 
NO 
YES 
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YE3
YES
YES
YES
NO
NO
NO
YES
YE3
YES
NO
NO
NO
YE3
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO
NO

PEBB=PEBBLE3
3(-EL = bHtLLS

LEIR^CETRITIS



TABLE C-l. SUBSTRATE TYPtS IN THE TIDAL POTQMC RIVtR AND ESTUARY » CONTINUED

STATION*

MP-IOR-
NP-10K-
NH-lOh-
i\iH-10«-
NP-10R-
NH-lOn-
NP-lOh-
NP-10R-
NP-10K-
NP-iOh-
NP-10K-
NP-10»t-
Nr-lOK-
NP-lOh-
NF-10K-
NP-llh-
NP-llh-
NP-11R-
NP-11K-
NP-ilR-
NP-llK-
NP-llK-
NP-llit-
MP-llK-
NP-llit-
NP-11*-
NP-llw-
NH-12H-
NP-12R-
NP-12K-
NH-12K-
NP-12h-
NP-12K-
Nf-i2h-
NP-12«-
NP-12K-
NP-12«-
NP-12K-
NP-12H-
NP-l2h-
NP-12K-
NP-12R-
NP-13R-
NP-13h-
NP-13«-
NP-13R-

-02
-03
-04
-05
-Ob
-07
-06
-u9
-10
-11
-12
-13
-14
-15
-16
-01
-u2
-03
-04
-u5
-06
-07
-oa
-09
-10
-11
-12
-01
-02
-03
-04
-05
-06
-u7
-08
-09
-10
-11
-12
-13
-14
-15
-01
-02
-03
-04

DEPTH

0.5
0.6
0.7
0.7
0.7
0.6
0.6
0.6
0.6
0.9
1.0
1.3
1.5
1.6
1.6
0.5
0.5
0.7
0.8
0.6
0.9
1.1
1.4
1.5
1.6
1.7
1.7
0.5
0.7
0.7
1.0
1.1
1.2
.2
.3
.4
.5
.5
.6
.5

1.6
1.7
0.5
1.2
1.4
1.5

OIST. FRtiM SUBSTRATE** 
SHURt UPPER LAYER

15
30
45
60
75
90

105
120
135
150
165
160
195
210
225

5
15
30
45
eO
75
90

105
120
135
150
Ib5

5
15
30
45
bO
75
90
105
120
135
150
Ib5
100
195
210
15
30
45
60

SAND
SANO
SANO
SAND
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SILT
SILT
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SILT
SANO
SILT
bILT
SILT
SANO
SANO
SANO
SANO
SANU
SANO
SANO
SANO
S1L1
SlLl
SILT
SILT
SILT
SILT
SILT
SANU
SlLl
SILT
SILT

SILT
SILT
SANO
SANO

SILT
SANO
SILT
SAND
SANO
SANO
SHEL

ShEL
ShtL
SILT
SlLl
SILT
SIuT
SAND
SANO
SANG
SANO
SANO
SANO
SANO
PEnd
SANO
SANO

ShEL

SILT
SH£l
Sh£L
ShEL
Sh£L
SheL
ShEL
ShfcL
ShEL
ShEL
ShEL
ShEL
GRAV

SUBSTRATE** 
LGK.ER LAVfck

SANC
SANC
SANC
SANC
SANC
SANC
SANC
SANC
SANC
SANC

SANC SILT
SlLl
SILT SANO

SANC SILT

VE6ETATEC?

NO
NO
YES
YES
YtS
YES
YES
YES
YES
YES
NO
NC
NO
NU
NO
YtS
YES
YtS
YES
NU
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NU
NO
NO
NO
NO
NO

*S£t FIGURE 3
** PRIMARY CCNSUlUbNT, StCUNUAKY CONSTITUENT, ETC,

OCBBsCOBdLES PEBb=PE88L£3 
C-fiAV=GKAVEL ShELsSHELLS 
CETRstETRITUS
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TABLE C-l. SUBSTRATE TYPES IN THE TIDAL POTOPAC N1VEK *NC ESTUARY   CONTINUED

STATION*

NY-021-2-07
NY-02T-«i-u8
i\)Y-02T-3-01
NY-W2T-3-02
NY-U2T-3-03
NY-02T-3-04
NY-03T- -Wl
,\Y-U3T- -U2
NY-031- -03
NY-03T- -04
.\Y-03T- -05
NY-03T-2-01
NY-w3T-2-v2
NY-03T-2-03
NY-031-2-04
NY-U31-2-05
NY-03T-3-01
NY-031-3-U2
NY-U3T-3-U3
NY-03T-3-04
NY-031-3-05
M-U3T-3-U6
NY-U4T-1-01
NY-041-1-02
(MY-04T-1-03
NY-04T-2-01
NY-04T-2-02
A.Y-04T-2-03
NY-041-3-01
NY-04T-3-U2
i\Y-04T-3-o3
PO-01T-1-01
PO-Oll-i-02
PO-01T-1-03
PC-01T-1-W4
PC-01T-2-01
PG-01T-2-M2
PC-01T-2-03
PC-01T-2-04
PO-01T-2-05
PO-011-3-01
PG-01T-3-02
PO-01T-3-U3
PC-01T-3-04
PC-01T-3-05
PU-01T-4-01

UEPTh

1.3
1.4
0.5
0.0
1.0
1.1
0.5
0.9
1.0
US
2.0
0.5
0.8
1.0
1.5
2.0
0.5
0.6
0.7
0.7
0.7
0.8
0.2
0.5
0.7
0.2
0.8
0.0
V.4
0.5
0.5
1.0
1.5
1.5
2.0
o.a
1.0
1.5
2.0
2.3
1.0
1.6
2.3
2.5
2.5
1.0

01ST. FROM SUBSTRATE** 
SHURE UPPER LAYER

90
105

5
15
30
45
5

15
30
45
00
5

15
17
19
22
5

15
30
45
60
75
5

15
30
5

IS
30
5

15
30
15
30
45
60
15
30
45
60
75
15
30
45
6u
75
15

OOZE
OOZE
SANU
SAND
OCZE
OCZE
SAND
SAND
SAND
SAND
COZE
SANU
SANO
SAND
SANO
SANO
UETR
OETR
OETR
OOZE
OOZE
OCZE
SANU
OCZE
OCZE
SAND
OCZE
OCZE
SILT
OOZE
OOZE
SAND
SIL1
SILT
SILT
SA4vO
SANO
SANO
CLAY
CLAY
PEBti
CLAY
CLAY
CLAY
CLAY
PEBB

PEBB
SILT
SILT
SIL1

SILT
SHEL

SILT

SILT

SAND

GHAV
SAND
SANO
SAND

SILT
SILT
SILT
SANO
SILT
SILT
SILT
SILT

&L6ETRATE** 
LO*.ER LAYER

SANC
SANC
SANC
SIL1 SANO

OCZE

SAN£ SILT
OCZE
CCZE

OCZE
CCZE
SILT SANO
OCZE
CCZE

PEBB

SHEL CLAY
SHEL CLAY

ShEL
ShEL
UETR

DETR

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
YES
NO
NO
YES
YES
NO
NO
NO
YES
NO
NO
NO
NO
NO

*&££ FIGUNE 3
** PRIMARY CONSTITUENT, SECONDARY CONSTITUENT, ETC

OCBB=COdBLES PEBBsPEBBLES 
GfcAV=GKAv£L ShELsSHELLS 
Ct1R = Ct IHIIUS
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TABLE C-l. SUbSThATE TYPtS IN THE TIDAL POTOMC RIVE ft AND ESTUARY   CCNTINUEC

STAI ION*

PL-01 l-a-02
PU-ulT-a-03
PC-uiT-a-oa
Pt-olT-b-ol
PG-OlT-5-02
Pu-on-5-03
PG-oiT-b-oa
PG-uU-5-uS
PG-01T-5-06
PL-021-l-Ol
Pu-021-1-02
PU-021-1-03
PG-o2T-i-oa
PG-02T-1-05
PO-02T-l-ob
PU-02T-«i-Ol
Po-o2T -d-02
PC-021-2-03
PC-o2T-2-oa
PO-02T-2-05
HC-021-2-06
PG-02T-3-01
PL-02T-3-02
PG-027-3-03
PG-02T-3-oa
PG-03T-1-01
PG-03T-1-02
PG-03T-1-03
PL-03T-l-Oa
PG-03T-1-05
PO-03T-1-06
PC-03T-2-01
PG-03T-2-02
PC-03I-2-U3
PG-03T-2-Oa
PG-03T-2-05
PC-03T-2-00
rtC-Olh- -01
wii-OlK- -02
WO-olK- -u3
ftG-oih- -oa
^G-GlK- -05
ftC-Olh- -ub
rtG-Oln- -07
rtG-Olh- -08
Y»0-ol*" -09

DEPTH UIST, FKOM

1.6
2.0
2.1
0.5
0.9
1.0
1.3
1.3
i .a
0.5
1.0
1.1
1.3
1.3
1.3
0.6
1.0
1.1
1.5
1.6
2.0
0.5
1.5
2.0
2.3
0.5
0.5
O.b
0.6
0.6
0.6
0.5
1.0
1.0
1.0
1.3
1.3
0.8
0.6
o.o
0.6
0.6
O.b
0.6
0.6
0.6

bHUKt

30
as
60
15
30
as
60
75
90
15
30
as
bO
75
90
15
30
as
60
75
90
15
30
as
bO
15
30
as
60
75
90
IS
30
as
60
/5
90
15
30
as
60
75
90
105
120
135

SUBSTRATE**
UPPER

PEBB
SILT
SILT
CLAY
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SILT
SILT
SILT
SIL1
SAND
SAN'U
SAND
SAND
CLAt
CLAY
SAND
SILT
ShEL
CLAY
SILT
SILT
SILT
SILT
SILT
SILT
CLAY
CLAY
CLAY
CLAY
CLAY
OETR
SAND
SAND
SANO
SAND
SAND
SANO
SANu
SANU
SANO

LAYER

SHEL

SILT

SILT
SILT
SHEL
DtTR
OETR
DETR
SILT
SILT
SILT
SILT
SILT ShEL
SILT ShEL
SILT
SANO
CLAY SILT
SILT
CLAY
CLAY

SILT
SILT SHEL
SILT
SILT
SILT
CLAY SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

*SEE FIbUKES 3-4
** PRIKARY CONSTITUENT, SECONDARY

SLbSThATE** VEGETATEC?
LO*fcR LAYER

CLAY
CLAY

CLAY
CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
CLAY
CLAt

CLAY
CLAY
CLAY
CLAY

SILT
SILT

SILT
SILT UETfi
SILT OtTR
SILT OETh
SILT DETfi

SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT

OCbBsCUbbLES

NO
NO
NO
YES
YES
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
YES
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO

PEBBsPEBBLES
CONSTITUENT, ETC. tfrAVsGNAVtL Sr-EL = ShELLd

CE lk=CtTHITUS
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TABLE C-l. SObbTHATh TYPtS IN 1HE 1IUAL PUTC^AC RIVER AND ESTUARY   CCNTINUEC

STATION*

ttU-0«*K- -Ot)
AC-09H- -09
AG-09H- -10
AC-09K- -11
MJ-09N- -12
rtG-09n- -13
AG^O*»rt   "14
AC-09*- -15
ftC-09K- -16
AC-09N- -i7
rtG-09n- -16
WG-09H- -19
AG-09K- -20
KG-09K- -21
AG-lOn- -01
AG-10H- -02
AC-1 Ori- -03
AC-10K- -04
AC-iOK- -05
WC-10R- -06
MC-10K- -O/
AG-10n- -06
WC-10K- -09
KC-10K- -10
AG-lOh- -11
WC-10K- -12
AG-10«- -13
AG-lOn- -14
ftC-lOK- -15
AG-lOh- -16
AO-10H- -17
hC-lOit- -18
AC-ION- -19
AG-lOh- -20
KC-Oll-i-01
ftC-0 1 T- -02
WG-01T- -03
AC-01T- -04
rtC-011- -Ob
AC-011- -06
AC""0 IT -2-01
MJ*01T -2-02
WG-011-2-03
rtC"0 11 -d-04
wO-Oll-2-Ob

UEPTH

o.s
0.9
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.1

1.1
1.2
0.4
0.5
0.5
O.b
0.5
u.5
O.b
0.6
0.6
0.6
0.7
O.t)
o.b
0.0
O.t)
O.t)
0.6
1.1
l.b
2.0
0.3
0.3
O.b
o.b
O.S
1.0
O.b
0.7
O.b
1.0
1.0
i.y

0151. FROM SUBSTRATE** SUBSTRATE** 
bHURt UPPER LAYER LC*ER LAYER

105
120
135
150
165
IbO
1S5
210
225
240
255
270
265
300
15
30
45
60
75
90

105
120
135
IbO
165
IbO
195
210
225
240
2b5
270
265
300
15
30
45
60
75
90
S

15
30
45
60
7b

SANU
SANO
SANO
SANO
SANO
SANU
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANU
SANO
SANO
SANO
SANO
SANO
SANO
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANU
SANO
COdb
cofla
SANU
SANO
SAND
SANO

SHbL HEbb
SHEL PE6B

SHEL

SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SANO PEBB
SHEL CLAY

CLAY ShEL
CLAY ShEL
CLAY ShEL

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES

*SEE FIGUKE 4
** PK1MARY CGNS1ITUEN1, ShCUNUAKY CLNSTITLENlr ETC.

GC6B=COtibLES PEBBsPEBBLES

CfelhsOETKllUS
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COL

 313

ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

93A 
ON 
ON 

93A 
ON 
ON 
ON 
ON
ON
ON
ON
ON
ON
ON
ON

93A

2031V1393A

1119 ONV9 
1119 (WS 
11T9 OMVS 
ONV9 1119 
1119 OMV9 
13H9 OMV9 
13W9 OMVS 
13M9 ONV9 
13M9 OMV9 
13H9 CJMV8 
13H8 OMV9 
13H9 OMV9 
13H9 OMVS 
13H9 OMV9 
13M9 nMVS 
13M9 OMVS 
13M9 (1MVS 
13^9 OMVS 
13M9 OMVS 
13M9 OMVS 
13H9 OMV9 

AVM9 OMV9 13^9 
OMVS AVH9 9fl3H 

1119 OMVS 
HI9 OMV9 
1119 OMV9 
1119 OMVS 
1119 OMVS 
1119 OMV9 
1119 OMVS 
1119 OMVS 
11IS OMVS 
1119 OMVS 
1119 OMVS 
HIS OMV9 
1119 AVID 

13H6 AVID OMV9
13-16 AVID
13-19 AVID
13H9 AVID
13-48 AVID
13-19 U1D
13^6 AVID
13-IS AVID
13HS AVID

N3AV1 M3*01
*»3ivyi5iais

ONVS
ONV9
ONV9
ONV9
OMVS
OMVS
OMVS
ONVS

H3AVT H3cHfl
**1iVHiS0nS W

09 
S* 
Ot 
SI 
0/2 
SS2 
Oh?

012 
S6I 
091

OSI

06 
S/
00 
Sfr
oc 
st 
ot
S 
SM
OPt

ost 
srt
SOI 

S£

Of 
SI
ot?
S6I
OPl
SQI
OSI
Sfl
OPt
SOI
06

3WOMS
n«-i »jsio

^ o

S'O 
S'O 
S'2

6M

SM 
t>M 
CM 
ft 
?M 
?M 
?M 
?M 
?M 
IM 
OM 
OM 
OM 
OM 
OM 
9*0 
P'O

P'O 
P'O 
9*0 
S'O 
S'O 
S'O 
S'O 
S'O 
S'O 
S'O 
E'O 
S'?
0'?

SM
£ 
? 
I'
I'
0'
0'

H1-J30

frfl*t* l£0» 9^ 
£0*t*lCO* OM

1 0~ I   If rt««9^ 

6tw?'120**OM

fr I ~2" 1 ?0~OM 
£ I  ?  1 20«« 0^ 
? T   ?  i ?o» OM 
I ! ?   l?0<*0'u> 
Q\m?mi.?(\mf)M

/ft-?- 1 ?ft-TV
*){! ?  l?fl-OV

SO"?"1?0*OW

£ t ~ t    1 20" 9 v 
2t"t".l. ?rt«TM

60" T   1 prt «OM 
80" t ~ 1 20* TV 
ZO"I»1J?0"!)M

frt-t- 120- OM

UI-P-HO-OM
ft -?»i I ft-OM
?! ?  1 lO-D1̂
1 1  ?  1 1 0  9V
OI-?-lIO-9V
60-?-lIO-9M
PO-?-lIO-9M
ZO"?" 1 1 0* 9M

*MOT 1 V IS

031NI1MOD   AHVHIS3IVOIiMI S3JAIM-0



TABLE C-l. SUBSTKATE

STATION*

WO-03T-1-05
wG-o3T-l-Ob
AC-03T-1-07
AC-03T »l-y6
AO-U3T-X-09
AC-031-1-10
ftG-u3 l -i -1 1
AC-U3T-2-U1
AO-03 1 -e>w2
AC-03T -2-U3
AG-03T-2-04
AG-03T-2-05
AG-03T-e:-Ob
AC-03T-2-U7
AC-03 1 -2-Ofl
AL-03.I-2-09
AL-031-2-10
AC-03T-3-01
WL-03T-3-02
WG-03T-3-W3
AC-031-3-04
AC-03T-3-05
AC-U3T -3-ub
AC-03T-3-07
AG-03T-3-U6
AG-031-3-09
AG-04T-1-01
AO-04T-1-G2
wC-u41-i-03
AC-04) -1-04
KG-04T-1-05
AG-041-l-Ob
AG-04T-1-G7
WG-U4T-1-U8
hG-04T-i-U9
AO-04T- -10
AU-04T - -11
KG-U4T- -12
hO-U4T- -13
AL-041 - -14
AU-04T- -15
AG-U4T -1-lb
WC-U4T -1*17
nG-04T-2-Ol
AG-U4T *d-v2
WG-04T-2-03

*SEE FIGURE 4
** PRll^AHY LUN.

DEPTH

u.a
1.0
1.0
1.3
2.0
2.0
2.3
0.3
0.3
0.4
y.S
u.6
1.0
1.1
1.5
1.5
l.b
0.5
1.0
l.b
1.6
1.8
i.a
1.9
2.2
2.5
v.5
1.0
.1
.4
.b
.7
.7
.b
  ti
  o
.9

2.0
2.0
2.1
2.1
2.1
2.2
0.0
0.9
1.0

aTITUEM

TYPES IN THE TIDAL POTUMC KIVER AND ESTUARY - CONTINUED

OI5T. FROM
ShURE

75
90

105
120
135
150
IbS
15
30
45
bO
75
90
105
120
135
150

5
10
15
30
45
bO
75
90
105

5
15
30
45
bO
75
90
105
120
135
150
165
160
195
210
225
240
15
30
45

, SECUNOAHY

SUBSTRATE**
UPPER

SANO
SANO
SANO
SANO
SILT
SbEL
ShEL
SANU
SANO
SAND
SILT
SANO
SILT
CLAY
CLAY
CLAY
CLAY
CObB
PEBB
SANO
SANO
SANO
SANO
CGBti
PEBB
SANO
PEBB
PEBB
PtBb
SHEL
SAND
SANG
SANU
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SAND
SANU
SANO
PEBb
SAND
SAND

LAYER

SILT
SILT
SILT
SILT
SAftO
CLAY
CLAY
SILl
SILT
SILT

CLAY

SILT
SILT
SILT
SILT
PEDB
COB8
SHEL
SHEL
SHEL
Shtl
SHEL
SHEL

SANO

GKAV
SAiMD
ShEL
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT
SILT

CONSTITUENT,

StbSThATE**
LG*fcN LAYER

CLAY

SILT
ShEL CLAY
ShtL
ShEL

SANC SILT
SILT

£ANL CLAY
SANO

CETR

SANO

SANC
PEBB

CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

SANC

ShEL

OCBB=C08BLEJ
E ic . (>H AV=G«A V£L

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NQ
NC
NO
NO
NO
NO
NO
NO
NO
NO

5 PEBbsPEBBLES
Sl-El=3HELLS

10**-
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TABLE 01. SUBSTRATE TYPES IN THE TIDAL POTONAC RIVER AND ESTUARY - CONTINUED 

STATION* DEPTH D1ST. FrtO* SUBSTRATE** SL6STRATE** VEGETATED?

Mu-101-1-01
rtC-1 OT -1-02
KG-10(-1-03
AU-luT-1-04
iftl-iGI-1-05
Kti-101-l-Ob
SK-01K- -ol
SK-UIK- -U2
Jjp-Ulrt- -03
Sf-UlK- -U4
bt*-02h- -01
b^-u2*» -02
SN-OtJK- -03
Sf-0«>K- -04
SK-ntJw- -05
SP-02K- -Ob
Sf-U(Jh- -07
S^u2K- -08
bf-u2f<- -09
SP-OeJn- -10
SP-02K- -11
Sf»-u2n- -12
bP-U«!n- -13
SP-02N- -14
S>-02tt- -15
b>-02h- -Ib
Sf -U2N- - 1 7
Si* -02n- -18
SN-02*- -19
SP-U2K- -20
b*-02r<- -21
SH-U2K- -22
b>-u2n- -23
S^-02n- -24
SP-U2N* -25
J^-02K- -26
SN-02K- -27
SN-02K- -28
SC-02K- -29
SP- W 2H- .30
SN-02H- -31
S*-02n- -32
S^-o3h- -01
S(»-03h- »02
Sh'-OSh- -03
S^-o3R- -04

*SEb FIGURE 4
** PKll^AKY CtNSl

1.0
1.2
1.5
1.5
1.5
1.7
0.5
1.0
1.5
2.0
0.5
0.8
0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.1
1.2
1.2
1.2
1.2
1.3
1.3
1.3
1.4
1.3
1.4
1.5
1.5
1.5
1.5
1.5
l.b
l.b
l.b
1.8
2.0
1.0
1.0
1.1
1.0

ITUENT,

SHORE

15
30
45
bO
75
SO
2
5

10
£0
5

15
30
45
bO
75
90

105
IdO
135
150
Ib5
160
195
210
225
240
255
270
285
300
315
330
345
3bO
375
390
405
420
435
450
4b5
15
30
45
bO

SECONDAKY

UPPEK

SAND
SILT
CLAY
CLAY
CLAY
CLAY
SAND
SAND
SAND
SAND
SAND
SILT
CLAY
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SANO
SANO
SAND
SAND
SANO
SANO
CLAY
CtAV
CLAY
CLAY

LAYER

SILT
SANO
SILT SANO
SILT
SILT
SILT
PE6B
Pfedfl
GRAV
GKAV
SILT PEB8
SAND
SILT

PEBB ShEL
SANO
SAND
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SILT
SILT
SILT
SILT
SILT
SILT
ShEL SAND
ShEL SANO
ShEL SANO
SHEL SANO

1 Of EH LAYER

NO
NO

. NO
NO
NU
NO
NO
NO
NO
NO
NO

CLAY PEBB NO
NO

CLAY PEbti SHEL NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

OCtidsCOddLES PEBBsPEBBLES
CONSTITUENT, ETC. GfcAV=G*AVEL SfctLsSHfcLLS

LETftsCETRITUS
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TABLE 01. SUbSTRAlt TYPES IN IHE TIDAL POTOMC K1VER AND ESTUARY 

STATION* DEPTH UIST. F*OM SUbSTKATE** SLBSTRATE**

5^-08h- -08
!»I»-08K- -09
5^-08n- -10
S*-08H» -11
6K-08K- -12
bl»-0dk- -13
5^-Obn- -11
Sl*-08n- -15
SN-06K- -16
Sf*-08n- -17
bl» -o8n- - 16
5C-08K- -19
bl*-ObK- -20
5p-Cq K . -yl

gf*-U<jk- .y£

&P-09n- -03
SN-09K- -01
8^-w9ft- -05
SC -09H- -06
SP-09H- -Of
b>-09n- -08
SP-U9N- -09
$p-o9R* -10
Sf-lOn- -01
6>-10n- -02
S^-IOR- -03
S^-lOn- -01
S^-10K- -05
b>-10n- -ofa
bl» -1 On- -0 1
SN-iOh- -08
si*-on-i-ui
SK -o 1 T-l-w2
Sl»-0l T-l-o3
5f/ -ui T-l-01
Sf'-o 1 T   1-ob
S^ -0 1 1   1-06
b^-oll-l-07
SI*-01T-1-08
S^-01 1-1-09
S^-01T-1-10
SK-011-1-11
bl* -U 1 T -1-ld
S^-Ull -1-13
SC-Oll-l-ll
bf-on-i-i5

*SEE FIGUHE 1
** Phi^AKY CONST

1.2
1.2
1.2
1.2
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1 .1
l.b
l.b
l.b
1.8
1.8
1.9
2.0
o.b
1.0
l.b
2.0
2.0
2.0
2.0
2.0
0.5
0.5
O.b
0.7
0.8
0.0

0.9
0.9
0.9
1.0
1.1
1.1
l.i
1.3
1.3

ITUENT,

&HURE

120
135
150
165
180
195
210
225
210
2b5
270
285
300
15
30
15
bO
75
90
105
120
135
IbO
15
30
15
bO
75
90

105
120

5
15
30
15
60
75
90
105
120
135
150
165
loO
195
210

StCONDAHY

Upf-tK LAYER

SAND
SAND
SAND
SAND
SANO
S4NO
SANO
SAND
SAND
SAND
SAND
SANO
SAND
SAND
SANO
SANO
SAND
SAND
SAND
SANO
SANO
SANO
SANO
CLAY SHEL
CLAY SHEL
CLAY SHEL
CLAY SHEL
CLAY SHEL
CLAY SHEL
CLAY SHEL
CLAY SHEL
SANU CCdd PEBB
SANO CCBB PEBB
SANO
SANO
SANO
SANO
SANU
SANO
SAND
ShEL CLAY
SHEL SAND
SANO
SANO
SANO
SANO

CONSTITUENT,. EIC.

LC*6R LAYER

CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

CLAY PEBB
SANC
SANC CLAY
SAIVC
SANC ShEL
SANC
SAIVC
SANC
CLAY
SANC
SANC
SANC
SANC

GCHb=COtfbLtS
Cf- AV=GRAVtL
Lt lK=Ct 1 KI IUS

  CONTINtEO 

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PEdB=PEB8LES
3l-tL = SHELLS
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TABLE C-l. SUBSTRATE TYPtS IN ThE TIOAL POTOMC

STATION* CEPTH OIST. FROM SUBSTRATE** 
bHUHt UPFtW LAYER

sp-un-i-16
by-on-i-17
SN-Vll-1-18
SK-U1T-1-19
S*-uU-l-20
SN-UlT-d-Wl
5iv-vlT-2-02
SK-01T-2-03
SC-UT-tf-04
SN-OU-2-Ob
bl* -0 I T -2"06
bl* -0 1 T *2-0 /
Si* "0 1 T -2-Oti
bl"-OlT-2-09
S*-UlT-2-10
bK-0 1 T -2* 1 1
Sf-01 1-2-12
5f -u 1 1 -2- 1 3
bP-011-2-14
SC-OlT-d-15
SK-011-2-16
SP-UH-2-17
SN -W 1 T "d m 16
b^-OlT-2-19
S*-01T-2-20
SN-02T-1-01
SN-W2T-1-W2
bf-02T-l-o3
S^-021-1-04
bP   0 2 T - 1   Ob
5f/ *02T-l-u6
Si* -02T-1-07
s^-u2^-l-08
bl* -021 -1-09
SK-U2T-1-10
s^-02T -i -i i
S^-W2T-l-12
b* -W2T -1-13
SN-W2I-1-14
5^-02t-l-15
5K-U2T-1-16
SK-02T-2-01
bC-021-2-02
b(»-02T-2-03
SC-W2T-2-U4
SK-02T-2-05

1.3
1.3
1.4
1.4
1.4
0.5
0.6
0,6
0.6
0,0
0,6
1,0
1.0
1.0
1,0
.0
.0
(
,
,
,
,
,
.1
.5

0.4
u.5
0,6
0.7
0.6
0.6
0.6
U.6
0.6
0.0
0.7
0.9
1.0
1.0
1.4
2.b
U,5
0.6
0.6
0.6
0.6

235
2bO
£65
260
295
15
30
45
60
75
90

105
120
135
IbO
165
1*0
195
210
225
240
255
270
265
300

5
IS
30
45
60
75
90

1U5
120
135
150
165
ItiO
195
210
225
15
30
45
60
75

SANO
SANO
SANO
SANO
SANO
CLAY
CLAY
CLAY
CLAY
SANO
SAND
SANO
SANO
SANU
SANO
SANO
SANO
SANO
SAND
SANO
SANO
SAND
SANO
SAND
SANO
SANO
SAND
OOZE
SILT
SILT
SILT
SAND
SANO
SANO
SANO
SANO
SAND
SAND
SANO
SANO
OC2E
SANO
SANO
SANO
SANO
SANO

SANO

SILT

SHEL
SHEL
SHEL

OETR

SAND
SANO
SANC

SILT
SILT

CCBB
COBB
CUbB
CCBd

RIVER AND ESTUAKY

SL&5TRA1E** 
LC*EK LAYER

SANC
SANC
SANC SI-EL
SANC SfEl
SANC ShEL

CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

SANC
OCZE

SILT SAND
SILT SAND
SANC
SANC
SANC
SANC
SANC
SANC
SANC
SAF^C SILT
SANC SILT

  CONTINUED 

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

*SEfc HiiUHE H
** HRIMAKT CONSTITUENT, SkCUNUArtY CONST I TLtLM

PtBb=P£BBLES
ETC. ChAV = l-KAVEL
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TABLE C-l. SUBSTRATE TYPES IN 1HE TIDAL FOTO>AC RIVER AND ESTUARY 

STATION* OEHTh UIST. FROM SUBSTRATE** SLbSTRATE**

SK-U21-2-06
Sf-021-2-07
Sf -02T-d-00
S/*-02T-2-09
bK-v21-2-10
S^-021-2-11
SI*-02T-2-12
SI*-02T-2-l3
SI»-u21-2-14
5f-02T -d-15
SI* -02 I -2- 16
SI»-021-2-17
SI"-OdI-2-l8
bl»-02T -d-19
SK-02T-2-20
SP-0.5T-1-U1
SK-031-1-02
SN-03 1-1-03
SK-03T-1-04
SP-03T-1-05
SC-03I-1-06
bl»-03T-l-o7
SK-03T-1-08
Sf-031-1-09
b>-l/3T-l-10
b^osi »i-i i
SK-03T-1-12
SP-u3T-i-l3
SP-03T-1-14
bl"-03T-2-Ol
si" -oil -^-02
J.^-031-2-03
SI" -031 -d-04
Sf-031 »2-05
SC-03T-2-06
b^-031-2-07
SK-031 -2-08
Sf* -03T-2-09
S^-o3T-3-Ol
b^-031-3-02
b'("-03T-3-03
SI" -03T*3-04
SK-03T-3-05
SN-U3T-3-06
S/*'-o3T-4-Ol
SN-03T-4-02

*SEE FIGURE 4

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.1
1.5
1.6
1.6
1.6
1.6
0.4
0.4
0.4
0.6
0.5
0.5
0.5
O.i
0.6
0.6
0.7
o.a
0.9
1.5
0.5
0.0
o.a
1.0
i.i
1.4
1.6
2.0
2.5
o.a
1.0
1.1
1.6
1.6
2.0
0.5
0.8

SHURE

90
105
IdO
135
150
165
160
195
210
225
24G
255
270
265
300

5
15
30
45
DO

75
90
105
120
135
150
165
laO
195

5
15
30
45
bO
75
90

105
120
15
30
45
60
75
90
5

15

UPPER

SAND
SAND
SANO
SANO
CLAY
SANO
SANO
SANO
SANO
SANG
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANG
SANO
SANO
5ANG
SAND
SANO
SANO
SAND
SAND
SANO
SAND
SAi\0
SANU
SAND
SANO
SANO
SANO
SANO
SANO
pkua
PEB6
SANO
SANO
ShEL
ShEL
SANO
SANO

LAYER

SHEL

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT
SILT GRAV
SILT
SILT ShEL
SILT SHEL
SILT ShtL
SILT ShEL
SILT
SILT ShEL

ShEL
SHEL

SILT FEB8
SILT PEB8

LOWER

CLM
CLAY

CLM

SANC
SANC
SANC
SAM
SANC
S ANC
SANC
iAA'C
SA.NC
tANC
6ANC
SAIVC
SANC

SANG

SANC

SANC

SAN'C

LAYER

SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

SILT

SILT

SILT

SILT

OCBB=COBBlt2
** PRIMARY CONSTITUENT, SECONDARY CONSTITUENT, ETC. tfcAv=GnAvEL

  CONTINUED 

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

P6BB=P£6bLE3
Sl-EL = SHELLS
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TABLE C-l.

STATION*

3l*-0bl-i-04
bK-ObT-1-Ob
b>-GbT-4-yl
b>-0bf-d-02
bf-061-2-03
$(, myb \ -£*04

bl»-ObT-2-05
Sf-071-l-Ol
S^-07T-1-02
&f* -0 7 t - 1  0 3
Jjf, «y 7 ] _ ̂  _(j(|

bf* -07 1 -d-0 1
b ̂  - 0 7 1   £   y 2
b ̂  - 0 7 T - 2   y 3
5 1* -0 7 T -2*0 4
SK-071-3-01
Sf-y71-.J-02
5f»- 071-3-03
SK-07T-3-04
bP-ObJ-1-01
Sp-y8f- -02
SP-08I- -03
bf-081- -04
$1* -y81- -05
5 1» - 0 8 T - - O.b
sc-oar- -07
GC-Olh- -01
GC-01r<- -02
GL-Olft- -03
GC-OlH- -04
GC-OlK- -Ob
GC-02*- -01
GC-02R- -02
GC-02*- -03
GC-02K- -04
GC-02H- -Ob
GC-03K- -01
GC-03H- -02
GC-03R- -03
GC-03K- -04
GC-04H- -yl
GC-04i<- -02
GC-04h- -03
GC-04H- -04
GC-04K- -Ob
GC-05«- -01

SUdSTKAlE TYPtS IN THE TIDAL POTOAC RIVER AND ESTUARY

DtPTh DIST. F^UM

2.0
2.5
0.5
1.0
1.2
1   /
2.U
0.5
1.0
1.5
2.0
0.5
1.0
1.5
2.0
0.5
1.0
1.5
2.0
0.5
1.0
1.0
0.5
0.4
0,4
0.4
O.b
0.7
0.8
O.b
0.9
0.5
0.9
1.2
1.3
1.3
0.4
0.5
y.7
0.9
0.5
1.0
l.S
1.8
2.5
0.7

bHURE

50
bo
5

15
30
45
55
7

15
18
20
8

15
30
38
8

15
30
35
5

15
30
45
bO
75
90
10
15
30
45
bO
8

15
30
45
bO
15
30
45
bO
5
7

12
15
30
10

SUBSTRATE**
UPPER

SHEL
bANO
Ptdb
SANO
SlLl
SILT
SILT
GHAV
SHEL
HtBd
SHEL
SANO
Sill
SHEL
SlLl
SHEL
coee
bANO
SHEL
SlLl
SILT
SILT
SILT
SILT
SILT
SILT
cobb
bANC
SANO
SAM)
SANO
SANO
SANO
SILT
SILT
SILT
SANO
SANO
SANO
SANO
SANO
SANG
SILT
SILT
SILT
SAND

LAYEH

SANO
SILT
GHAV
SILT
SAND
SANO
bANO
PbBB
PEbb
SHEL
SILT
SILT
SAND
SAND
OCZE

SHEL
SILT
SAND
SANO
PE8B
OOZE
COZE
SANO
SANO
SANO
SANO
SILT
SILT
bILT
SILT

SILT

CLAY
CLAY

SILT
SILT
SANO
SANO
SANO

*SEE FIGURES 4,2
** PKiKAKY CONSTITUENT, SECONDARY CONSTITUENT

SUbSTRATE**
LUAEK LAYER

SILT
SHEL
SANO
ShEL

SILT SANO

SAND
SANO
SAND
SANO
SHEL
SHEL
SILT

SHEL
SILT

ShEL

OETR
CLAY

OCfca=CCbBLES
, ETC. U'R AV = GrtAVfcL

it lK=LtlKllU

  CONTINUED

VEGETATED?

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

FtEb=PEBBLES
SHkL=SHELL5

S



TABLE Ol. SUBSThATE TYPES IN THE TIDAL POTOMC RIVEK *ND ESTUANY   CONTINUED

STATION* tEPTh D1ST. FKUM SUBSTRATE** SL&STRATE** VEGETATED? 
SHORE UPPER LAYhH LG*EH LAVEH

GC-05H- -02
GC-05R- -03
GC-05K- -04
GL-05K- -05
GC-06H* -01
GC-06K- -Oi!
GC-06K- -03
GC-06N- -04
(,C-06K- -Ob
GC-07N- -01
GC-07R- -02
GC-07H- -03
GC-07K- -04
GC-07R- -Ob
GC-Oa*» -01
GC-OdN- -02
GC-udK- -03
GC-08K- -04
GC-08R- -Ob
GC-09K- -01
GC-09H- -02
GC-09N- -03
GC-09K- -04
GC-09N- -05
GC-10N- -01
GC-10K- -02
GC-10K- -03
GC-10K- -04
GC-lOx- -05
GC-01T* -Ol
GC-01T- -02
GC-Wll- -03
GC-01T- -04
GC-OIT- -05
GC-OlT-2-01
GC-01T--2-02
GC-01T-2-03
GC-WlT-2-04
(,C-01T-«J-OS
GC-OIT-3-01
GC-01T-3-02
GC-01T-3-03
GC-OIT-3-04
GC-wlT-3-05
AH-Olk- -01
AH-OlK- -02

0,01'tO

U4
1.6
0.5
0.0
0.9
1.2
1.2
0.5
O.d
0.9
1.0
1.1
0.5
0.5
0.7
0.8
1.0
0.6
o.a
1.0
1.2
1.5
0.6
0.8
1.0
1.0
1.0
O.b
l.b
1.9
1.9
1.4
0.5
1.3
1.5
1.5
1.4
0.7
0.9
1.0
1.6
1.5
0.5
0.5

15
30
45
60
10
15
30
45
60
10
IS
30
45
60
5

15
30
45
60
10
15
30
45
60
10
15
30
45
60
5

15
30
45
60
5

15
30
45
60
10
15
30
45
00
10
15

SAND
SAND
CLAY
SILT
SAND
SAND
SANO
SAND
SANO
CC88
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SAND
SANO
SILT
SAND
SANO
SILT
GRAV
SANO
SANO
SANO
SANO
GRAV
SILT
Utlfc
SILT
SUT
GRAV
GKAV
SILT
SILT
SUT
GKAV
SILT
GKAV
DETR
SILT
SANO
COBB

SILT
SILT SANO
SAND

SILT
SILT
SILT
SILT

SILT
SILT
SILT
SILT
SILT

SANO
SILT
SILT

SILT
SILT
SILT
SILT

DETR
SILT

SANO
DETft
OETR
OETR
SANO SILT
SANO

SILT SANO

PEBB

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO '

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

*SEt FIGUNES 3-3
** PKlfAKY CONSTITUENT, SECUNUArfV CONSTITUENT, ETC.

OCEBsGCBtiLES P EBB =PEBBLE S

CETRsCfcTRIfUS
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TABLE C-l. SUBSTKA1E TYPtS IN THE TIDAL POTOMC RIVER *NO ESTUARY   CONTINUED

STATION* LEPTH UI5T, FKGM SUBSTRATE** SlbS IRATE** VEGETATED? 
SHUkt UPPER LAYER LC'ftkR LAYER

AP-01R-
AP-Olh-
AP-01N-
AP-o2rt-
AP-OdH-
AP-02K-
AP-02K-
AP-UdR-
AP-03N-
AP-03K-
AP-03N-
AP-03K-
AP-U3H-
AP-03K-
Ap-03h-
AH-uiK-
AP-03K-
AP-03K-
AP-03N-
AP-03K-
AP-04K-
AP-04R-
AP-04R-
AP-04K-
Ar-04K-
AP-05N-
AP-05K-
AP-Obw-
AP-05i<-
AF-ObK-
AP-06*-
AP-ObH-
AP-06K-
AP-ObK-
AP-Obf<-
AP-07K*
AP-07H-
AP-07R-
AP-o7k-
AP-07H-
AP-Odh-
AP-OtiK-
AP-08K-
AP-08K-
AP-08h-
Ar-«9h-

-03
-o/»
-Ob
-01
-02
-03
-04
-ob
-01
-02
-03
-04
-Ob
-Ob
-07
-u8
-09
-10
-11
-12
-01
-02
-03
-01
-05
-01
-02
-03
-04
-05
-01
-u2
-03
-04
-05
-01
-02
-03
-04
-05
-01
-02
-03
-04
-05
-01

O.b
0.8
0.0
0.5
0.5
O.b
0.8
0.9
0.4
0.5
O.b
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.9
0.9
0.5
O.b
0.7
0.8
0.0
0.5
0.7
0.8
0.8
1.0
O.b
0.8
1.0
1.1
1.3
0.5
1.0
1.3
1.4
l.b
0.5
0.8
1.5
1.7
1.8
0.5

30
45
bO
10
15
30
45
bO
10
15
30
45
bO
75
90
105
120
135
150
IbS

5
15
30
45
bO
5

15
30
45
bO
10
15
30
45
oO
10
15
30
45
bO
5

15
30
45
00
5

CUBb
SANG
SAND
UETfi
OtTR
OtTR
OETh
SAND
SAMJ
SAND
SAND
SAM)
SANU
SANG
SAND
SAND
SANO
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
SANO
COB8
CGBd
CCB8
SANO
SANO
SAND

SHEL
ShEL CD88

CIM
cube

CLAY
CLAY

COBB

PcBB
PEBB
SILT ShEL

SHEL
SILT

SILT
GHAV

NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
YES
YES
VE3
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO

*SEE FIGURE 3
** PRIMARY CGNSTITUtM, StCUNUARY CONSTITUENT* ETC

OCI3B=COBDLES PEBBsPEBBLES 
GMVsGitAVtL SfELsSHELLS 
C£TH:CEIRI1US
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Ill

'313AHVON033S
831«B3d«993d

A8VWTMel »» 
33S»

ON 
ON 
ON 
ON 
ON 
ON
ON
OM
OM
ON
OM
ON
ON
OM
ON
ON
ON
OM
OM
ON
ON
ON
ON
OM
ON
ON
ON
ON
ON
ON
OM
OM
ON
OM
ON
ON
ON
OM
ON
ON
OM
ON
ON
OM
OM
ON

ONVS

13*8 AVID
AVID
ONVS
993d
P«?d
093d

13HS ONVS
13HS 11IS

ms
AVH9

*V89 1HS
ms

13M8 11IS

993d
903d
ms
ONVS

993d

ms
1348 nqid
13HS ONVS

U130 

1118
ms 
ms
OMVS
OMVS
OMVS
OMVS
OMVS
ONV8
OMVS
ms
ms
1118
OMVR
OMVS
OMVS
ms
OMVS
OMVS
OMVS
AVM9
OMVS
OMVS
99DD
990D
99DD
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
PROD
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
OMVS
993d

ST 
1 
09

OS 
ST
9
09
S*
Of
ST
9
09
50
Of
0?
ST
9
09
S*
Of
ST
I
09
Sft
Of
ST
OT
09
S*
Of
ST
T
09
sn
Of
ST
09
Sto
Of
ST
s
09
St?
Of
ST

OM 
fc'O

roS'O
SM
fr'T
TM
9*0
9'0
s»o
T»?
T'?
6M
SM
OM
S'O

*M
ZM
/" T
?M
S'O
i'T
SM
fM
i*0
S'O
TM
TM
9*0
fi'O
S'O

9M
frM
?M
OM
TM
OM
OM
9'0
s*n
fM
?M
6'0
/'O

T 0- J   l2ft-!DV

frO-?- 1 T 0- ?)V 
fO-?-!TO-9V

in. p. 1TQ-9V
Sn-i-un-9v
&o*T-iTo-f)v
CO-T-ITO-5V
PO-T-ITO-9V
TO-T-ITO-1V
qn- .HST-dV
gft. -HST-dV
l^ft. .HST-dV
£0. .HSt-dV
?0- -«ST-dV
TO- -8ST-dV
Sft- .MtoT-dV
ton- -MtoT-dV
£ft. .HtoT-dV
?0- -MtoT-dV
ip. .MtoT-dV
sn- -Hft-dv
ton- -Mjrt-dv
fO- -MfT-dV
?ft. -Mft-HV
Ift. .Mff^V

Sft. -»i?i.^v
toft. -MJt-^V

jrft. .»i;»i-dV
pp. .npt-dV
10- ->*2T-dV
top- -yn-dV
fft. .>in-dV
?ft. .Mfl.dtf

to- -MTT-HIV
Sft- .Mftf.^y
toft. -MftT-HV
fft. .MOT-dV
pft. .MftT.^y
]ft. .MOT-dV
Sft. .M60-dV
toft- -Vfeft-dV
fft. .M60-HV
?0- -M60-dV

»»31VH13'31S 

ON*

H3ddO 
**31VH1S91S

1VOI1

 1SIO MH31

MI

*Nniivis
M-D



TABLE C-l. SbBSTKAlfc TYPtS IN I HE T1GAL PUTONAC KIVEfi AND ESTUANY   CGNTINUED 

STATION* DEPTH UIST. FROM SUBSTRATE** SL6STRATE** VEGETATED?UIST. FROM SUBSTRATE** 
SHUKt UPPER LAYER

SL6STRATE** 
N LAYER

AU-02T-1-03
AU-021-1-04
AC-021-1-05
AG-GdI-2-wl
AU-OcT-2-02
Au-v21-2-03
AC-C2T-2-04
AI.-02T-2-05
Au-03T-l-01
AC-u3T-i-U«i
Au-u3T-l-03
AG-U31-1-04
Au-w31-l-u5
A(.-03T-«J-01
AU-u3T-d-02
Au-031-«J-03
Au-03T-<f-u4
AG-03r-d-05
pc-on-1-oi
pc-un-i-u2
PU-01T-1-U3
PC-Ul)-l"0<*
PC-01 I-1-U5
PC-wlT-«i-01
PU"U1T-«J-02
PC-ull-2-03
PC"01T"i"Oa
PC-ylT-d-05
PC-02T-1-01
PC-021-1-02
PC-U21-1-U3
PC-02T-1-0«
PC-U2T-1-U5
PC-02T-2-01
PC-02T-2-02
PC-02T-2-03
PC-U2T-2-04
PC-02T-2-05
PC-02T-2-Ob
PC-Odl-d-07
PC-02T-3-01
PC-U2T-J-02
PC-U2T-3-03
PC-02T-i-U«
PC-02)-i-05
MC-W1H- -Ul

0.9
l.U
1.0
0.5
0.8
0.9
0.9
1.0
0.7
0.9
1.0
1.1
1.1
0.5
0.9
1.0
1.0
1.1
0.5
0.7
0.9
1.0
1.1
0.5
0.6
0.7
O.d
0.6
0.7
1.0
1.2
1.2
1.2
O.b
0.7
O.d
0.8
0.9
0.9
1.0
0.5
0.9
1.0
1.1
1.1
O.b

30
<45

bO
1

15
30
<«5
60

1
15
30
45
60
5

15
30
45
60
5

15
30
45
60
5

15
30
45
60
5

15
30
45
bO
5

15
30
45
60
75
90
s

15
30
<»5
60
10

DETR
UETH
DETK
SAND
S1LJ
SILT
SILT
SILT
SAND
SILT
SILT
SILT
SILT
SAND
SILT
SILT
SILT
SILT
SAND
SAND
SAND
SAND
SAND
SAND
SILT
SILT
SILT
SILT
SANO
SANG
SANO
SILT
SILT
SANU
SIL1
SILT
SANU
SANO
SAND
SILT
SANO
SILT
SILT
SILT
SILT
tifcAV

DETR

SILT
SANO
SAND
SAND CLAY

SILT
SILT
SILT
SILT
UETK
SANO

DETN

SILT
SANO
SANO
SILT
SILT
SILT
SANO

SANO

SAND SHEl

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO

*SEE FIliUNE 3
** PRAMKY CONSTITUENT, SECUNUAKY CONSTITUENT, ETC.

OCbBsCUbdLES PEaB=PtBBLES

 CETHsCElNUtS
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TABLE C-l. SUB8TNATE TYPES IN FHE TIDAL FUTQNAC KIVEfi AND ESTuAHY

STATION* PERTH OIST. FROM SUBS1KATE** fcl&SlRATE** 
SHUKt UPPER LAYER LOtEN LAYER

MC-Olh-
MC-Olh-
MC-Ulh-
MC-OlK-
MC-OlK-
MC-l/lN-
MC-01R-
MC-02K-
Mf-w2h-
NC-02K-
MC-02n-
KC-02K-
MC-02H-
MC-02K-
MC-02K-
MC-03K-
PC-03K-
MC-03R-
MC-03h-
MC-U3R-
KC-03«-
MC-03K-
MU-U3K-
MC-OJK-
MC-03h-
MC-03*-
MC-03K-
MC-y^i%-
MC-04N-
MC-04n-
KC-W»R-
MC-y^n-
MC-y<«K-
MC-05H-
NC-y5K-
N.t-ObK-
ML-y5H-
MC-05K-
MC-06N-
MC-06R-
MC-06K-
MC-06H-
MC-y6hC
MC-06H-
Mt-C6h-
MC-07K-

-02
-03
-04
-05
-06
-07
-yd
-yi
-02
-03
-04
-05
-06
-07
-yd

-yi
-02
-03
-0<l
-05
-06
-07
-08
-y9
-10
-11
-12
-01
-02
-U3
-04
-y5
-06
-01
-02
-03
-04
-05
-01
-02
-03
 04
-05
-06
-07
-01

o./
0.9
1.0
1.0
1.0
1.0
1.0
o.s
0.6
0.7
0.7
0.9
0.9
1.0
l.u
0.5
0.5
u.fa
0.6
0.6
0.6
0.7
0.7
0.9
0.6
0.9
1.0
0.5
0.6
0.7
0.7
O.d
0.8
0.5
0.7
0.0
1.0
1.0
0.7
1.0
1.0
1.0
1.1
1.1
1.1
0.5

15
30
45
60
75
SO
105
10
15
30
45
60
75
90

105
10
15
30
45
60
75
90
105
120
135
IbO
165

5
15
30
45
60
75
5

15
30
45
60
10
15
30
45
60
75
90
10

UkTR
SAM)
SAND
SANO
SAND
SANO
SANO
CCBd
CCBB
SAiMJ
SANO
SAND
SANO
SANO
SANO
DETR
SIL1
SILT
SAND
SAND
SANO
SANO
SANO
SAND
SAND
SAND
SANO
SANO
SANO
SANO
SANO
SANO
SAND
CCBB
CCdd
CCBB
COdb
CCS8
PEBd
SAND
SANO
bANO
SANO
SAND
SANU
CCBB

CUUb SANU
ShEL

CLAY
SANO
CCdd CLAY

SILT

CCBB SHEL
SILT
SAND

S1L1 SAND
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT

6RAV
SANO

SILT ShEL
SILT
SILT
SILT
SILT
SILT
SAND

  CONTINUED 

VEGETATED?

NO
NO
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
YES
NO
NO
NO
NO
NO
YES
YES
YES
YES
YES
YES
YES
NO
NO
NO
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
YES
YES
YES
YES

*SEt FIiiUkE 3
** PK1MAKY CONSTITUENT* SECONDARY CONSTITUENT, ETC.

OCbB=CCebLfcS PEtib=Pfc8bLES
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TABLE C-l. SUBSTkATE TYPtS IN THE TIDAL PUTOMC AND ESTUAKY   CONTINUED

STATION*

MC-07K- -02
MC-07K- -03
MC-07K- -04
MC-07*- -OS
ML-ubR- -01
MC-uttix- -02
MC-OdK- -03
MC-OdK- -04
MC-OOK- -05
(rft-G9K- -01
KC-U9K- -02
KC-09K- -03
MC-09n,- -04
MC-W9N- -05
MC-1G*- -01
MC-lOit- -u2
MC-IOR- -03
MC-Oll-1-01
MC-01T-i-02
MC-OH-1-03
MC-01T-1-04
MC-OlT-l-05
Mc-oiT-2-oi
MC-OU-2-02
ML-011-2-03
MC-01T-i-04
MC-01T-2-05
KC-on-3-oi
Mt-OlT-i-02
MC-U1T-3-03
MC-011-4-04
Nc-on-3-05
MC-02T-1-01
NC-02T-1-02
KC-02T-1-03
MC-U21-I-04
MC-02T-1-OS
MC-02T-e!-Oi
MC-027-^-02
MC-02T-«i-03
hC-02T-^-04
MC-02T-d-Ob
KC-03T-1-01
MC-031-l-Ua
MC-Oil-l-03
MC-031-1-04

LEFTh

o.e
1.1
1.3
1.4
0.5
0.7
1.0
1.3
1.4
0.4
0.9
1.2
1.3
1.7
0.5
0.6
1.5
0.5
1.1
1.9
2.2
d.d
0.5
0.9
1.1
1.1
1.2
0.5
0.7
0.9
1.1
1.3
0.5
0.8
1.0
1.1
1.2
o.s
0.7
0.9
1.1
1.3
o.b
0.7
1.7
2.8

UIST. FROM 31BSTKATE** 8LbSTHATE»* VEGETATED? 
SHUKt UPPtk LAVtN LU*Eh LAVEK

15
30
45
60
5

15
30
45
60
6

15
30
45
00
5

15
30
3

15
30
45
60
5

IS
30
45
60
S

IS
30
45
60
5

15
30
45
60
S

15
30
45
60
S

15
30
as

CCbb
SAND
PEBo
SANO
PEBb
Pcdb
SAM)
SAND
CCBB
CCBB
CCBB
COBti
CCBB
CCBB
COBB
CCBB
COBB
SAND
SAND
SANO
SILT
SILT
OETR
S1L1
SILT
SILT
SILT
SAND
SANU
SAND
SANO
SAND
DtTK
DETR
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
6IL1
SILT
SILT
SILT

SAND
PEBB SILT
SANO SILT
tilLT

SANO

COBB

SAND
SANO

SILT
SILT

SAND

GKAV
SILT
SILT
SILT
SILT
SILT SANO
SILT SAND

SHEL
SAND
SANO
SANO
SANO

 SAND
SAND
SANO
SANO

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YESYES*

YtS
NO
YES
NO
NO
NO
YES
Y£S
NO
NO
NO
NO
YES
YES
NO
NO
NO
YES
NO
NO
NO
NO
YES
NO
NO
NO
YE3
YES
NO
NO

  SEE F1IJUKE 3
** HHifAKY CCNSUTUEM, StCUNUAKY CQNSIilULM, ETC.

OCBBsCOeBLES PEBBsPEBBLES 
UhAV=GK*VtL ShtL=SMtLLS 
CETfisCETKlTLS
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TABLt C-l. SUBSTRATE TYPtS IN THE T10AL POTQNAC RIVER AND ESTUARY - CONTINUED

STAT1UN* DEMh DIST. PROM 
fcHUKt

KL-031-2-01 
KC-03T-2-02 
yC-o3T-2-u3 
*C-031-2-o4
,vL-o31-2-u5
MC-041-l-ol
KC-04T-1-W2
.XC-047-1-03
KC-04j-i-u4
N.c-o4r-i-o5
NC-olK- -ol
NG-01K- -02
f\ C - 0 1 n - -03
NC-OlK- -04
NO-Ulh- -o5
IMU-02K- -01

f\it-02K- -02
iML>-o2R- -U3
.\,C-02H- -04
NC-03K- -01
NC-u3N- -u2
NC-03h- -03
NC-y3h- -64
iVC-03it- -05
i\»C-i»tK- -ol
NC-0<4h- -02
i\L-&4ii- -03
NC-04K- -04
NC-04K- -05
<^C-05n- -01
NU-05K- -02
i\G-05H- -03
NC-Obn- -Ofl
NC-05h- -o5
NO-Obit- -Wl
NO-U6K- -02
Nti-WbN- -03
NO-ObK- -04
NC-06K- -05
NC-07K- -01
Nd-O/it- -02
NO-07*- -03
NC-07K- -04
NC-07H- -05
NG-OflK- -01
NC-OtiK- -02

*SE£ FlliUKES 4-4
** hHiMAKY LONS1

0.5 
0.9 
1.0 
1.1
1.5
O.b
1.4
1.1
1.1
1.2
0.5
1.3
1.3
1.4
1.5
0.5
1.1
1.4
1.4
0.5
0.7
0.9
U3
l.b
0.5
0.6
1.1
2.1
2.1
0.4
1.0
U2
1.2
1.3
0.9
1.2
1.3
1.3
1.3
0.5
0.6
1.0
1.3
1.4
0.4
0.9

ITUtNT,

5 
15 
30 
45
60
5

15
30
45
60
10
15
30
45
60
15
30
45
60
10
15
30
45
oO
10
15
30
45
60
10
15
30
45
60
5

15
30
45
60
10
15
30
45
60
15
30

StCONUAKY

SUBSTRATE** 
UPPtK LAYEK

Utlh 
OtTh 
S1L1 
SILT
SILT
SAND
SAKO
SILT
SILT
SILT
OETR
SAND
SAND
PEBb
SANO
SAND
SAND
SANO
SAND
CCdtJ
PE6B
SANC
SANO
CLAY
SANO
COBo
COofct
SANO
SANO
SANO
SAM)
SANO
SANO
SANO
CLAY
SAND
SANO
SANO
ShEL
coua
CCdd
SANO
bANO
CCBb
PE86
COdb

SILT SANO 
SILT SANO

SILT
SILT

OETR

PEBB
PEBB

SANO PEBB

PEBB
Sh£L SANO
Ftdd CLAY

PEBB

COBB

COBB

PEBB
CObd
COBB

CCNSTlTUtNT, ETC.

&LBSTRATE** 
LOAEH LAYER

CLAY

CLAY

CLAY

CLAY
CLAY
CLAY

CLAY
CLAY
CLAY
SANC

OCB0=CObBLES
GhAV-C-KAVcL
LfcTfi=C£TRiTUS

VEGETATED?

YtS 
NO 
NO 
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PEBB=PEBBLES
3htLsShfcLLS

121



zz\

S31983d=P93d 5319900=9930

ON
ON
ON
ON

S3A
63A
ON
ON
ON
ON
ON
ON
ON
ON
ON

S3A
S3A
S3A
S3A
ON
ON
ON

S3A
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

S3A
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

aanNiiNo

nis
993d

AVID 11IS AVID
13MS 11IS

AVID
AVID

AVID ONV9

893d

AVID
ONVS

1119
11IS
ins
QNV9

H13Q AVID
AVID
AVID 9900
AVID

893d 13M9
8900 893d

AVID
AVID

13HS
AVID

M3AV1 Ml*01 H3AV1
\ **3iVyiS9T3 **31VH

D - AMV0193 ONV y3M« DV^lDlOd 1

GNVS
ONV9
nis
AVID
11IS
1119
ONVS
QNVS
ONVS
ONV9
ONVS
ONV9
QNVS
OMVS
ONVS
ins
1119
1119
ONVS
ONV9
1119
1119
1119
ONV9
ONV9
ONVS
OMVS
i us
13H9
11IS
ins
ins
1119
11T9
ONVS
ONVS
ONVS
ONVS
ONV9
9POO
13.H5
13M9
9900
9800
ONVS
C1NV9

H3ddO
199H9

van  

51
S
S&
flf
SI
s
OQ
S»>
Of
SI
01
09
Sfr
Of
SI
09
St»
Of
SI
e
Sb
Of
SI
I
09
S*»
Of
si
?
09
Sto
Of
SI
?
09
Sfe
Of
SI
e
09
Sto
Of
SI
S
09
SI7

WOM-I '1SIO

3H1 MI 93dAl

fM
ro
9M
SM
6'fl
9*0

9M
rt
9M
?M
ro
OM
?M
?M
CM
fM
l»M
fM
fM
S*0

PM
9M
?M
O'O

fM
2* T

IM
OM
£"0

IM
IM
IM
OM
ro
9M
/M
9M
?M
s'n
0*0
L'l
h* I
P'O
5*0

SM
fM

Mld3G

to 3Mn!»Id 339*

20-?-ifft.nN
IO-?-lfO-ON
frO-I- If 0-ON
f 0-t-lf 0-DN
?r»-t-if n-ON
IO-I-lf O-OM
50-P-1PO-1N
t»ft.?-i?o-ON
f 0   ?   I ? 0   ON'
?0  ?  1?0  IN
!0-?-l?fl-1N
tyo-i- 1 ?n-?v
f 0-T- l?0-DM
?0-I-l?0-ON
in-i-i?ft-ON
Sft-t»-HO-DN
^n-^- i i O-OM
c n»t>« 1 1 o   IM
pn«t>- \ I ft  ON
^ o-t7- 1 TO-ON
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SO   '  1 1 0  *^M
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in-?- i IO-ON
qn-i-iio-^M
tj ft . \ . J I^.TM

j-rt.^-I^O-TM
?ft-!-lIO-TN
Ift-T-l IO-?V
qn- .\inT-HM
t»0- -viQI-^N1
gn- -yoT-^^1
?ft. .MOI-HM
in- .MOI-CIM
qn. -Hb^-ON
f,r». .y^r»«r)M
{ ft. -wfcO-n\i
?ft. -H60-ON
\ft. .x^ft.^M
lyft- -MPO-INJ

Cft. -H90-OM

»Nniivi9

 »9 M-0 310V1



TABLE C-l. SUBSTRATE TYPES IN THE TIDAL POTOMC RJVER AND ESTUAKY - CONTINUED

STATION* DEPTH OIST. FRUM SlibSTKATE** SLB-S Tfi A Tt* * VEGETATED? 
ShUHc UPFth LAYER LOnvfck LAYER

NG-031-d-03
NG-031-2-04
NC-04T-1-G1
NG-U4T-1-U2
NG-04I-1-03
NC-U4T-1-04
NG-U41-1-05
NG-o4T-«i-Ul
NO-041 -2-02
HC-041-2-03

NG-04T-2-04
NC-04F-2-g5
NG-U5T-1-U1
NC-05T-1-02
NG-05T-1-03
i\iC-05T-l-04
NC-U51-1-05
NG-U5T-2-01
ivC-051-2-02
NC-ObT-2-u3
iNC-05T-2-v4
NC-05T-2-05
Mt-ObT-1-Ul
hC-ObT-l-u2
NC-ObT»l-u3
NG-Utol-l-U<«
NG-06T-a-01
NC-06T-a-0«J
NG-obf-2-o3
NC-ObT-d-y*
NU-Obl'-el-OS
,\,C-ObT-3-Ul
NG-ObT-3-02
NG-obT-3-03
NG-Obl-i-w4
YO-01T-1-01
YG-yll-1-ga
YG-01T-1-03
YG-01T-1-0<«
YC-On-i-05
YC-UU-d-Ul
YG-OlT-d-U2
YC-01T-«»-03
YG-OlT-2-Oa
YG-C'lT-d-Ob
YC-02T-1-01

1.5
2.1
0.5
y.6
0.9
1.1
2.1
0.5
1.0
1.0
1.2
U3
0.5
0.0
1.1
1.4
1.4
0.5
0.7
1.0
1.2
1.2
0.3
0.5
0.7
0,9
0.4
0.7
1.4
1.8
1.9
0.5
0.5
0.7
O.b
0.5
0.6
0.0
0.9
ItO
0.5
O.b
O.b
0.6
0.7
0.5

6(J
45
10
15
30
45
bO
5

15
30
45
bO
5

15
30
45
bO
5

15
3u
45
bO
15
30
45
by
8

15
30
4S
bO
15
30
45
bO
10
15
30
45
bO

1
15
30
45
bO
3

SAND
blLT
SAMJ
SANU
SAND
SAND
CLAY
SAM)
SAND
SAND
SAND
SAND
SAND
SAND
SANu
SAND
SAND
S1L1
SILT
CLAY
CLAY
CLAY
SILT
SILT
SILT
SILT
SAND
SAi\D
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
COBB
PEBB
Cubd
CGBB
SANO
SANC
SILI
SILT
SILT
SILT
SILT

SILT
SANU
SILT
SILT
SILT
SILT
SILT
GHAV
SILT
SILT
SILT
SILT
SILT FEBB
SILT
SILT
SILT
SILT
GbTR
OETf«
SILT DETR
SILT
SILT
DtTfi
DETR
OETft
DETR
SILT PE86
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SILT
SAND
SAND
SANO
SHEL SAND

SILT ShEL
SANO
SANO
SANO
SANO
SANO

NO
NO
NO
NU
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO
YES
YES
YES
NO
NO
YES
YES
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO
 NO
NO
NO

 SEE FIGUKE 4
** PH1MAKY CONSTITUENT SECUNOAMY CGNSTITGENT, ETC,

Lt
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TABLE C-l. SUBSTRATE TYPtS IN THE TIDAL hOTONAC RIVER *NO ESTUARY - CCNTINCEO

STATION*

YG-02T-1-02
YC-02T-1-03
Y0-w2t-l-04
YQ-021-1-U5
YC-02T-2-U1
YC-02T-2-02
YO-021-2-U3
YC-02T-2-04
YO-u2T-d-05
YO-V>«:1-2-U6
YG-02T-.S-U1
Yt-02T-i-02
Yu-02T-i-03
YC-02T-3-04
YC-021-3-U5
YG-021-4-01
YO-u2T-'4-02
YC-U2T-H-g3
YG-02T-4-04
YO-U2T-4-05
YO-U3T-1-01
YC-031-1-02
YC-03T-1-03
YO-03T-1-04
YO-03T-2-01
YC-o3T-d-02
YO-031-2-03
YC-U3T-2-U4
YC-03I-2-U5
YL-U3T-3-01
YO-03T-3-02
YO-03T-3-03
YO-03T-3-04
YQ-03T-4-U1
YO-03T-4-U2
YCJ-03T-4-03
YC-031-4-04
YC-031-b-Ul
YO-U3I-5-02
Yt-03T-b-03
YG-041-1-01
YC-04T-1-02
YO-U4I-1-03
YC-041-1-04
YC-U4T-2-01
YO-U4I-2-02

OEHh

1.0
2.5
2.0
l.b
0.5
1.2
1.5
2.0
2.3
2.3
0.6
1.2
1.7
1.7
1.6
0.5
1.0
1.5
2.0
2.5
0.5
o.a
1.5
2.0
0.5
0.6
0.0
1.0
1.4
0.5
.0
.5

2.0
.0
.2
.5

2.5
0.6
1.0
1.5
0.5
1.0
1.5
d.O
0.6
0.7

UIS1. FROtf SUBSTRATE** 
bHUKt UPFEK LAYER

15
30
22
ia
5

is
27
30
45
60

1
15
30
45
60
5

10
25
40
60
10
15
20
25
10
1,5
30
45
60
5

20
35
50
15
20
25
35
5

10
20
15
30
45
60
10
15

SILT
SILT
SILT
SILT
SHEL
ShEL
ShtL
SILT
SILT
SILT
SILT
SHEL
SIL1
SILT
SILT
SANU
SAND
ShtL
SHEL
SHEL
SANO
LiETR
DETK
SILT
SANU
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SILT
SAND
SAND
SAND
SANU
SAND
SAND
SANG
SANG
SANO
S1L!
SILT
SHEL
SAND

SANO
CLAY
LLAY
SANU
SAND

SAND
SHEL

SHtL
SANO
SILT
ShEL
SHEL

SHtL
SILT

SIL1

SILT
SILT
CLAY

SILT

SILT
SILT
GHAV
SILT
SILT

SAND
CLAY
SANO
SILT

SU6STRA1E** VEGETATED? 
LGK.EK LAYEK

SHtL
SHtL
ShEL
ShEL
CLAY

SILT

ShEL

SAND
CLAY
QETR

SHEL

DETR
(lETR

ShEL

ShEL

NO
NO
NC
NU
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
ttQ
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO

*SEE FIGUHE 4
** HKIMAKY CUNSUlUtNT, StCONUAHY CONSTiTttNl, tIC

OCbBsCOBbLES PEBB^PEBBLES 
GHAV=GNAV£L ShtL=SritLLS 
LEIR=OtfNITUS



TAdLE C-l. 

STATION*

YG-041-2-03 
YG-04K-2-04
Yu-04T-d-o5
YL-04I-3-01
YC-U4J-3-02
YG-041-3-03
YG-05T-1-01
Yt-05(-l-02
YG-05T-1-03
Yu-u5T-2-Ol
Yu-051-2-02
Yt-u5F-2-u3
YL-05T-2-04
Yb-OlH- -ol
YG-Olk- -02
YC-OlH- -03
YC-ulrt- -04
YG-olh- -05
YL-02K- -01
YC-02H- -o2
YC-02K- -03
YC-02h- -04
YL-02H- -05
YC-03N- -01
YC-03»t- -02
YG-03K- -03
YG-03«- -04
YC-03K- -05
YO-04K- -ol
YU-04R- -02
YG-04K- -03
Y0-04h- -04
YG-04K- -05
YC-05R- -01
YG-05K- -02
YL-05h- -03
YG-05H- -04
YG-05«- -05
YG-06H- -ol
YC-06R- -02
YO-06K- -03
YG-06f«- -04
YG-07K- -01
YG-07K- -02
YU-07H- -03
YG-07H- -04

*SEE eibUKE
** PklMAKT

SUbSTHATt TYPES IN THE TIDAL POTONAC KIVER AND ESTUARY  

CEPfh OIST. FHGM SUBSTRATE** SL6MRATE** 
bhUKt UFPhN LAYEK LO^ER LAYER

O./ 
1.7
2.2
0.5
1.0
1.5
0.5
0.9
1.5
0.5
1.0
1.5
2.0
0.5
O.ti
0.9
1.0
1.1
0.5
O.ti
1.0
1.4
0.0
0.5
1.1
1.5
1.7
£.0
0.5
1.1
1.1
1.4
1.4
0.5
0.6
o.a
o.d
0.9
0.3
U.4
0.5
0.6
0.7
0.9
0.9
1.0

4
CONSTITUENT,

30 
45
60
5

10
13
5

15
0
5

15
20
*5
5

15
30
45
60
5

15
30
45
60
5

15
30
45
60

1
15
30
45
60
5

15
30
45
60
15
30
45
60
15
30
45
60

SECUNDAKY

SAND 
S1L1
SILT
SILT
SAND
SIL1
SANU
SAND
SHEL
SANO
SAND
SAND
SHEL
SAND
SANO
CCdb
SHEL
SANO
SANO
SAND
SANO
SANU
SAND
Ptt)6
SANU
SANO
SANO
SAND
SAND
SANO
SAND
SANC
SANO
SANO
SANO
bANO
SANO
SANO
SANO
SANO
SAND
SAND
SHEL
SANO
SANO
SANO

SILT 
UETR
CLAV
SANO
SILT CLAY
CLAY
6RAV

0

SILT
SILT
SANO SILT

ShEL
COdb
CGBb
6RAV

ShEL
ShEL
SANO

PEBB
PEBB
ShEL
ShEL

CCBB

SILT
SILT

COBB

CLAY
CLAY SILT
CLAt SILT
CLAY SILT

CLAt
CLAt
CLAY
CLAY
CLAY
CLAY
CLAt
CLAt
CLAY

OCHBsCUBbLES

» CONTINUED 

VEGETATED?

NO 
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

PEBBsPEBBLES
CCNST1TUENT* ETC. b*AV:GKAVtL SfELsShELLS

CETKsCETHUCS
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TABLE c-u SUBSTRATE TYPES IN IHE TIDAL HOTO>AC RIVER AND ESTUARY - CONTINUED

S1ATIUN*

YL-08H-
YC-06»V
YL-06K-
Yt-UbK-
YC-09K-
YL-vSn-
Yu-wSH-
YC-U9«-
YC-10K-
YC-10H-
YG-10K-
YC-lOh-

*fcEt f-Il
** PkiM*

-01
-02
-03
-U4
-01
 ud
-03
-04
-01
-\)2
-03
-U4

*KY

CtFTh DIST. FKON*

o.a
1.0
1.0
1.0
0.7
1.0
0.9
1.0
0.4
O.o
0.7
O.o

4,

CUfvSlITuENT,

bhURt

15
30
45
60
15
30
45
foO
15
30
45
60

StCONUAHY

SbBSThATE**
UPHEH

GRAV
SANli
SAND
SAND
CCbd
SAND
ShtL
SANC
SAND
SAND
SAND
SAND

CCNSTI

LAYER

SAND
GhAV

SAND

CC8B
SHEL
CC6B

TIENT,

StbSTRATE** VEGETATED?
LOAfcH LAYER

CLAY
CLAt
CLAV
CLAY

CLAt

OCbb=CU
tIC. GtAvsGK

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

tiBLES P£bb=PEBBLES
AvtL ShfcL=SHtLLS

CkTh=CbTRIftS
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