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Abstract 

Benthic macroinvertebrates (0.5 mm sieve) were sampled 

quarterly during the period June 1979-April 1980 in the oligohaline 

habitat in the vicinity of the C. P. Crane Generating Station, and in 

three reference areas in tributaries of Chesapeake Bay. Communities 

were distinguished according to sediment type (sand vs mud groups) and 

water depth (creek vs river-bay assemblages). 

The mud community in tiLe immediate power plant discharge 

zone exhibited late summer depressions of numbers of species, species 

diversity, and species richness. On the species level fi.ve types of 

responses to the discharge were suggested by spatial and temporal 

distributions: (1) mitigation of a winter population reduction (Rangia 

cuneata in sand areas near the plant); (2) acceleration of growth or 

development (increase in R. cuneata shell size with increasing proximity 

to the plant; accelerated spring population buildups of Scolecolepides 

viridis, Leptocheirus plumulosus, Tanytarsus sp., and Tubificidae near 

the discharge); (3) transport from the intake to the discharge waters 

of individuals entrained in the cooling water (S. viridis in April 

and Coelotanypus sp. in September); (4) extension of range (presence of 

creek dipterans at river stations downstream from the discharge}; 

(5) intensification of summer population declines near the discharge 

(S. viridis, ~· plumulosus, Xenochironomus sp., Polypedilum sp.). 

Affected species exhibited widened or narrowed annual ranges of popu­

lation density, relative to populations in oligohali.ne reference areas. 

The power plant cooling water maintains elevated salinity as 

well as temperature in the discharge zone. In the absence of the 

• salinity effect the benthos would probably resemble the connnunity in 

ii 



the near-freshwater reference area, with a predominance of chironontid 

species and wide year-to-year fluctuations in abundance of oligohaline 

estuarine species. Thus, although the power plant discharge may rE!duce 

the seasonal stability of certain invertebrate populations, due mainly 

to thermal effects, it may at the same time enhance the year-to-year 

stability of the community by preserving the oligohaline salinity 

regime. 
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Introduction 

This report presents the results of a one year (April 1979-

April 1980) study of the benthic macroinvertebrate community in the 

vicinity of the C. P. Crane Generating Station. The study was sponsored 

by the Maryland Power Plant Siting Program, and was prompted by the 

results of a physical investigation (Binkerd et al. 1978) that indicated 

that the hydrographic conditions in the waters receiving the plant's 

thermal discharge did not comply with State of Maryland water use 

regulations. 

The C. P. Crane Generating Station is located between two 

tidal creeks that are adjacent to the Gunpowder River, a tributary of 

upper Chesapeake Bay (Fig. 1). The water in this section of the bay 

and its tributaries is oligohaline to fresh, and originates mostly :in 

the Susquehanna River drainage basin. The power plant cooling water 

is pumped at a rate of approximately 650 ft3 (18.4 m3) per second 

from Seneca Creek and is discharged into Saltpeter Creek. On flood 

tide some of the cooling water mixes with the tidal flow that enters 

Dundee Creek, therefore this creek as well as Saltpeter Creek is 

considered part of the discharge area. A small portion of the discharged 

cooling water is recirculated to the intake, via Seneca Creek, and 

another portion enters Seneca Creek directly through a hole in the 

discharge canal wall (Binkerd et al. 1978, Ecological Analysts Inc. 1979). 

This hole is maintained intentionally to prevent winter ice from blocking 

docks used by barges which deliver the oil used to power the plant's 

generators. The power plant is operated at full capacity (approximately 

400 megawatts) only during the day, and is cut back to a lower level 

during the night. Power production on weekends is lower than on weekdays. 

1 
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The intake and discharge area creeks are shallow, with depths 

of 1-2 meters in most sections. The Gunpowder River is only slightly 

deeper, except in channel areas downstream from the mouth of Saltpeter 

Creek. The power plant discharge exerts a strong influence on the 

hydrographic regime of Saltpeter and Dundee Creeks and modifications 

of the habitat in this system are caused by the consequent 

increase in flow, increase in salinity, elevation of temperature~ and 

increase in diel and seasonal temperature ranges. 

A preliminary survey of the mud-dwelling benthic macro­

invertebrate community, conducted in July and August 1978 at the C. P. 

Crane site (Jordan et al. 1979), revealed distributions that appeare.d 

to be related to the cooling water discharged by the plant. The 

largest adults of the brackish water clam, Rangia cuneata, were collected 

in upper Saltpeter Creek (stratum I, Fig. 1), the body of water that 

directly receives the thermal effluent. 

The greatest population densities of juvenile clams were 

found in stratum II, downstream from the discharge but under the innnediate 

influence of the plume. Very few adult clams appeared in the samples 

taken in two reference areas (strata V and VI, Fig. 1). These results 

led to the speculation that the heating effect of the plant may be 

favorable to the survival of this species, which is known to be cold 

sensitive in the Chesapeake Bay latitudes, and that the population of 

adults in the receiving water creek system (Saltpeter and Dundee Creeks 

and the lower Gunpowder River, Fig. 1) may be dependent on the Crane 

plant. 

The population densities of other invertebrates differed 

between the discharge creeks and the reference sites. The dominant 

amphipod, Leptocheirus plumulosus, appeared to decline more markedly 



4 

between July and August sampling periods in the discharge area, while 

an isopod, Cyathura polita,and a polychaete,Scolecolepides viridis, 

were more abundant near the discharge than in reference stratum V 

(Fig. 1). 

The results of the physical study by Binkerd et al. (1978) 

indicated that the reference strata, V and VI (Fig. 1), may not have 

been totally independent of the influence of the plant. A further· 

limitation of the 1978 benthos study was that it investigated only 

the community living in mud sediments. Mud is the prevailing sediment 

type present in the discharge area creeks, but the sediments at th_e 

immediate discharge canal mouth are sandy, and consequently would be 

expected to accommodate a fauna differing in composition, and potentially 

in its response to the thermal effluent, from the mud-dwelling fauna. 

Upon consideration of the preliminary indications of a power 

plant effect, of the uncertainties regarding the 1978 reference sites, 

and of the limited scope of the preliminary sampling design, an expanded 

study was proposed for 1979. The overall objective was to evaluate the 

plant effect in the context of the natural seasonal cycles of the 

resident invertebrate species and in relation to population patterns 

observed in a set of reference areas adequately removed from the thermal 

plume. The study design consisted of the foliliowing elements: 

1. An exploratory sampling run, conducted in April. Potential 

reference sites at locations beyond any possible influence of the Crane 

plant were evaluated, and three were selected for quantitative sampling 

of the mud community. Sand sampling sites were also located. An effort 

to locate additional population centers of Rangia cuneata in nearby 

areas of Chesapeake Bay and its tributaries was begun. 
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2. A series of four quantitative sampling runs, scheduled 

for June, September, and November 1979, and April 1980. The June 

sampling run was intended to assess the invertebrate community following 

the spring-early summer recruitment period for species such as Rangia 

cuneata, Scolecolepides viridis, and Leptocheirus plumulosus, and prior 

to the summer period of maximum water temperatures. The September run 

was to follow the temperature maximum and to document the late summer 

population depressions exhibited by a number of species. The purpose 

of the November sampling was to determine population levels prior to 

the winter minimum temperature period, while the April run was scheduled 

to follow the temperature minimum and document the spring recruitment 

period. Sampling was conducted in mud and sand sediments in the power 

plant area and at selected reference sites, and at Rangia cuneata 

population centers within and outside the influence of the Crane plant. 

3. A characterization of the benthic macroinvertebrate 

community in the vicinity of Weir Point (Fig. 1), a potential alterrta-

tive discharge site. 

Comparisons of the Crane area and reference area results, 

within and among the sampling runs, were performed to detect possible 

power plant effects on the community level, as reflected in station 

clustering relationships, in numbers of species and individuals, and 

in indices of species diversity and richness. On the species level 

emphasis was given to distributions that suggested selective population 

reduction in or elimination from the discharge area, or alteration of 

growth or life cycle patterns. 

Additional studies sponsored by PPSP, conducted concurrently , 
at the C. P. Crane site included investigations of the zooplankton 

populations (Grant et al. 1980), of the submerged aquatic vegetation 
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and associated fauna (Nichols et al. 1979), and of the nekton (Texas 

Instruments, Inc. 1979). Another comprehensive study that included 

plankton, benthos, nekton, and physical sections (Ecological Analysts 

1980) was sponsored by Baltimore Gas and Electric Company, the operators 

of the plant. Previous benthos studies in the upper Ch.esapeake Bay area 

included a spring-summer 1972 effort in lower Seneca Creek (Pearson 

and Bender 1976), a 1972 sampling program in the Bush and Gunpowder 

Rivers (Johns Hopkins University 1973), and a 1970 study comparing the 

faunas in the Patapsco and Chester Rivers (Pfitzenmeyer 1971). 



Methods 

Station Selection 

All station locations are expressed in terms of coordinates 

obtained from a 0.1 nautical mile grid superimposed over a chart of 

the study area. For the April 1979 study, potential reference areas 

were selected from navigation charts, with primary attention given to 

coves and tributary creeks of the Bush, Middle, and Back Rivers (Fig. 

2). Mud sampling stations were determined on the basis of navigation 

chart depth values. Sand sites were selected in the field, adjacent 

to sand beaches. The exploration for R. cuneata beds was conducted 

in the main stems of the rivers. Preliminary samples at Weir Point 

were taken along a depth gradient in order to cover sediment types 

ranging from sand to mud. Representative stations in the Crane area 

were sampled for comparison with the reference and Weir Point samples. 

For the quarterly studies, stations were selected randomly 

within pre-selected sampling areas. In the vicinity of the Crane plant 

the sampling areas included upper Saltpeter Creek (immediate discharge 

zone, low water retention time), Dundee Creek (discharge zone, greater 

retention time), lower Saltpeter Creek (lower discharge zone, mixing 

of discharge water with Gunpowder River water), and areas in the 

Gunpowder River downstream from the mouth of Saltpeter Creek. Exploration 

for R. cuneata beds was extended into Chesapeake Bay proper. Sampling 

at Weir Point was conducted in sand, mud, and two intermediate sediment 

types. 

Invertebrate Community Sampling 

A .05 m2 Ponar grab (Wildco model 1725) was used to obtain 

substrate samples. This device functions in sediments ranging in 

coarseness from silt-clay to sand, and samples as deep as 12 em in soft 

7 
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sediments, greater than the normal burrowing depth documented for the 

species occurring in the area. During the four quantitative sampling 

runs, three samples were taken at each of five stations in each creek 

mud sampling zone, resulting in a total sampling area of .15 m2 per 

station and .75m2 per area. This sampling intensity was based on 

analyses of the data from the August 1978 benthos study, in which 1.0 

m2 (four grabs per station) was sampled in each area. Plots of numbers 

of species obtained vs cumulative area sampled showed that, averaged 

over six strata, 90% of the species encountered in 1.0 m2 were obtained 

in the combined samples from 80% of the total sample area. 

Three grabs were taken at each sand station. ~e results of 

the April 1979 sampling in the sand area in the vicinity of the C. P. 

Crane discharge indicated that numbers of species and population 

densities derived from three combined samples were essentially stable 

with the incorporation of data from a fourth and a fifth sample. 

Three stations were sampled in each sand area, resulting in an overall 

sampling intensity of .45m2 per area. 

Each sample was washed through a 0. 5 nnn mesh sieve, and the 

material retained was fixed in a formalin solution containing the 

stain phloxine B. The 0.5 mm screen effectively retained adults of 

most species groups except nematodes and Orthocladiinae (dipterans, 

whose fourth instar larvae may pass through a .25 mm screen, Moore 1980). 

Under dissecting microscopes (Olympus model SZIII) the organisms 

were separated from debris and were placed in 70% ethanol for preser­

vation. Identifications and counts were performed at magnifications 

of 7X-80X. Specimens of dipteran larvae were mounted in Hoyer's medium 

and identified under a compound microscope at 150-645X. Information 

sources used in invertebrate identification are listed in Appendix F. 
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Rangia Sampling 

It was known from the 1978 study that too few adult Rangia 

cuneata were obtained in the combined Ponar grab samples from an area 

to provide an adequate representation of the adult size frequency 

distribution. To accomplish this, sampling of!· cuneata beds was 

performed by towing a scaled-down oyster dredge through the surface 

layer of the sediment. The dredge was 55 em wide, was equipped wi~h 

teeth 12 em long, and with a 1 em diagonal mesh bag. Each tow was 

conductld for approximately three minutes. Sediment was washed out of 

the sample by towing the dredge through the water, and live clams were 

sorted from the washed material and stored on ice. Shell lengths were 

measured to the nearest 0.1 mm. 

Sediment Composition 

A sediment core was taken at each station sampled with the 

Ponar grab, and at the site of each clam bed detected using the dredge. 

The cores were obtained with a K. B. ®type heavy duty corer equipped 

with a 20 inch (50.8 em) long, 2 inch (5.08 em) inside diameter core 

tube (Wildco model 2400). The top 15 em segment of each core was 

extruded into a plastic bag and stored on ice. 

For sediment characterization, the contents of each bag were 

homogenized, and approximately 10 g of the wet homogenate were weighed 

into a tared crucible for determination of organic content by loss on 

ignition (American Public Health Association 1965). Ignition was 

performed for one hour at 500°C. Two additional aliquots of each of 

35 April samples were wet screened through a 63 micron pote size sieve 

for separation of the sand and silt-clay frac ti.ons. One aliquot was 

used to determine the relative oven dry weights (105°C) of these 

fractions. The sand fraction of the final aliquot was dried, and its 

particle size distribution was obtained using the VIMS Rapid Sand 
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Analyzer (Zeigler et al. 1960). The particle size distribution of the 

silt-clay fraction was obtained using a Coulter Counter model TA~ 

(Coulter Electronics, Inc.). The fine and coarse particle size dis-

tributions were combined graphically, and from the graphs the sand, 

silt, and clay percentages for each benthos station were obtained. 

Physicochemical Parameters 

The parameters evaluated at the biological sampling stations 

included water depth (sounding line), Secchi Disk transparency, water 

temperature (Hydrolab model RT-125 research thermometer, L5-A50 

thermistor), salinity (Beckman model RS-7B salinometer}, and dissolved 

oxygen (Winkler method) . 

Data Analysis 

The invertebrate community composition was compared among 

stations using cluster analyses employing the Bray-Curtis quantitative 

similarity coefficient: 

i --------------------------

i 

(x .. + x.k} 
1J 1 

i a given species, 

, where 

j,k two samples being compared. 

The data analyzed were log (X+l) transformed numbers of individuals 

per 0.1 m2 of sediment surface for each station. For this report, 

nematodes were excluded from the analyses, since they were too small 

to be effectively retained by the 0.5 mm mesh sieve. The clustering 

method was combinatorial, agglomerative, hierarchical, polythetic, 

and flexible, with S set at- 0.25 (Boesch 1977). Normal (station 

clustering) and inverse (species clustering) analyses were performed, 
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and the resulting interrelationships are summarized in dendrograms. 

Nodal analyses (Boesch 1977) were performed to examine the interrelation-

ships between the station and species clusters, and the degree of 

relationship was expressed in terms of a fidelity index: 

F·. = (a .. lJ lJ L: 
i 

L: 
j 

~j), where 

actual number of occurrences of species group i in· 
sample group j 

ni,nj = the numbers of entities in the respective species and 
sample groups 

Indices of community structure that were calculated included 

the Shannon diversity index: 

s 
(~) ( Ni ) , H' E log2 and 

i=l N N 

species richness: 

S-1 where d lnN' 

s number of species in sample 

N number of individuals in sample 

N. number of individuals in the ith species (Margalef 1958, 
l 

Pie lou 19 75). 

Population densities of individual species in the Crane area 

and reference site communities were compared using one way analysis 

of variance, and significant differences among sampling areas (. 05 

level) were identified using the Student-Newman-Keuls' test (Steel 

and Terrie 1960). Log or square root transformations were performed 

when necessary to normalize the data prior to analysis. 



Sampling Designs 

April 1979 (Exploratory Survey) 

Crane Area 

The April sampling station locations in the Crane area are 

shown in Figure 3. One Ponar grab sample was taken at each station 

except for stations 12-58.5 and N4-40, at which five grabs were taken. 

Stations 13-67 (Dundee Creek}, 13-60 (upper Saltpeter Creek), N2-60 

(lower Saltpeter Creek), and N4-38 (Weir Point) were in mud sediments. 

Stations 12-58.5 (discharge canal mouth}, 15-65 (Sandy Point), N4-42 

(Weir Poin~, and K5-43 (Miami Beach) had sandy sediments. The sediment 

at station N4-40 (Weir Poin~was sandy mud. One Rangia cuneata dredge 

tow was taken at each of the three discharge creek mud stations. 

Potential Reference Areas 

Dredge sampling for ~· cuneata was performed at ten stations 

in the Bush River (Figure 4). Potential reference sites were sampled 

in Doves Cove, Redman Cove, and Towner Cove, one Ponar grab per station. 

Sand stations were sampled in Doves Cove (S4-80) and Towner Cove (V4-82). 

In the Middle River (Figure 5) nine dredge tows were taken. 

Reference areas evaluated were Norman Creek, Sue Creek, Galloway Creek, 

and Browns Creek which actually opens into Hawk Cove of Chesapeake Bay. 

One grab was taken per station. Sand stations were located in Norman 

Creek (F2-40) and Sue Creek (H2-31). 

Sampling of the Back River (Figure 5) included eight dredge 

tows, and reference sites at Rocky Point, Todd Point, Walnut Point, and 

Cox Point (one grab per station). Stations D3-31 and B3-35 had sandy 

sediments. 

June 1979 (First Quantitative Survey} 

Based on the results of the April sediment and invertebrate 

surveys, reference areas in Sue and Norman Creeks and in Doves Cove 

were selected for sampling in parallel with areas in Saltpeter and 

13 
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Dundee Creeks (Figures 6-8 ). Three Ponar grab samples were taken 

at each station and Rangia tows were performed at selected stations. 

Five mud stations were sampled in each of upper Saltpeter, lower 

Saltpeter, Dundee, Nonnan, and Sue Creeks, and in Doves Cove. Three. 

sand stations were sampled at the power plant discharge in upper 

Saltpeter Creek, at Sandy Point in Dundee Creek, and in Sue Cfeek and 

Doves Cove. At Weir Point eight stations were sampled, two in mud, 

two in sand, and two each in sandy mud and muddy sand. Two stations 

in the Gunpowder River were sampled with the Ponar grab and the clam 

dredge, primarily to determine the R. cuneata size frequency qistribution. 

R. cuneata beds discovered during the April survey in the 

lower Middle River were sampled with the clam dredge and the Ponar grab, 

and exploratory clam tows were performed at ten stations in the 

Chesapeake Bay, between the Back River and Seneca Creek (Figure 8 ) • 

A core sample for determination of sediment % loss on ignition was 

taken at each station. 

September 1979 (Second Quantitative Survey) 

For the September survey one of the reference areas was· relocated. 

In the June cluster analysis the Norman Creek and Sue Creek mud stations 

clustered together tightly, suggesting that sampling of one or the other 

would provide about the same information as sampling of both. The water 

temperatures and Secchi Disk depths for Norman Creek in June were 

inexplicably high, relative to those of Sue Creek and the Middle River, 

suggesting that Norman Creek may have been receiving an input from its 

drainage basin, that could adversely affect its value as a reference 

area. For September and subsequent sampling runs, therefore, the 

Norman Creek reference area was moved to the lower Middle River, to 

coincide with the R! cuneata bed monitoring area previously established. 
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The Crane area sampling stations are shown in Figure 9. The 

allocation of stations was the same as for June except for the following 

additions: exploratory clam tow stations in two additional areas of 

the Gunpowder River; extension of the upper Saltpeter Creek sampling 

area further upstream, with the addition of a sixth station in this 

area; clam dredge sampling at additional stations. 

The Bush River stations appear in Figure 10. Rangia cuneata 

tows were performed at three stations, one of which was a mud station 

sampled also with the Ponar grab. 

The Middle River area stations are included in Figure 11. 

Sue Creek was sampled the same as in June. The number of Middle River 

stations was increased to five, with clam tows at three of these. Three 

stat ions were sampled in each of two Chesapeake B~y clam beds locate.d 

in June. 

Figure 12 shows four exploratory ~· cuneata dredge stations 

in Chesapeake Bay included in the September sampling. 

November 1979 (Third Quantitative Survey) 

The allocation of stations in the Crane area (Figure 13) w'as 

similar to the September design. The R. cuneata tow stations in the 

Gunpowder River above Saltpeter Creek were dropped, and three tow 

stations in Seneca Creek were added. Three stations in the Gunpowde.r 

River between Carroll Point and Weir Point were sampled with the Ponar 

grab and the clam dredge. 

Sampling in Doves Cove was limited to Ponar grab sampling of 

five mud and three sand stations (Figure 14}. Stations in the Middle 

River and the adjacent Chesapeake Bay (Figure 15) were assigned 

according to a design identical to the September scheme. No outer 

Chesapeake Bay stations were sampled. 
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April 1980 (Fourth Quantitative Survey) 

In April, sampling in the Crane area followed the same 

pattern as in November, except that Seneca Creek was omitted (Figure 

16). Stations in Doves Cove (Figure 17) and the Middle River area 

(Figure 18) were allocated to the same zones sampled in November. 

Summa!'.Y_ 

Although there were minor variations among the four 

quantitative sampling runs, the core design was held constant: five 

or more mud stations in each of three sections of the discharge creek 

system and in each of three reference areas; three sand stations at 

each of two locations in the discharge area and at each of two reference 

sites; eight stations at Weir Point covering a series of four sediment 

types. The shift of a reference area from Norman Creek in June to 

the lower Middle River in September was done mainly to eliminate an 

apparent duplication of the sampling effort expended in Sue Creek. 

A secondary result was the establishment of a joint reference area, 

Sue Creek-Middle River, that in terms of its depth gradient and general 

physical features resembled the upper Saltpeter-lower Saltpeter Creek 

system. 

The inclusion of optional stations at locations that varied 

from run to run was related mainly to the Rangia cuneata study. The 

end result, however, was an expanded core design, employed in November 

and April, which included four additional mud sediment sampling areas: 

lower Gunpowder River above Carroll Point, lower Gunpowder River below 

Carroll Point, Chesapeake Bay between Seneca Creek and the Middle 

River, and Chesapeake Bay between the ~1iddle River and the Back River, 

an area known as Hawk Cove. 
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In Appendix A, the sampling station locations are listed in 

terms of the chart codes used in this study and in terms of latitude 

and longitude. The area and station code numbers refer to the format 

in which the station data were entered into computer files. 



Results 

Physico-chemical Parameters 

The particle size distributions obtained from the April 

1979 sediments analyses appear in Appendix B. 

Tables 1 and 2 contain summary parameters obtained from 

these graphs, along with sediment loss on ignition and station water 

depth information for the mud and sand stations, respectively. The 

highest loss on ignition values were obtained for samples from mud 

stations in the Back River, Norman Creek, and Dundee Creek. Mud 

samples from Doves Cove, the inlet at Rocky Point, Galloway Creek, 

Sue Creek, and the Middle River were comparable in loss on ignition 

to the samples from Saltpeter Creek. The sand station loss on ignition 

values were all below 2% dry weight. 

In Figure 19 the stations listed in Tables 1 and 2 are 

distributed over a three variable diagram on the basis of the pro­

portions of sand, silt, and clay in the sediment samples. The coarse 

sediments all contained over 80% sand, while most of the fine sediments 

contained less than 20% sand. The intermediate sediment type encountered 

at Weir Point stands out, with 68% sand. The silt content of the fine 

sediments ranged between approximately 40% and 60%. 

The remaining physico-chemical data for April 1979, and 

the data for the four quantitative sampling runs, are presented in 

Appendix C. The only dissolved oxygen levels that were depressed 

sufficiently to indicate loading with organic pollutants were measured 

in April 1979 at stations A3-38 and Bl-38, in the upper Back River. 

Most of the DO variations among sampling runs and among sampling areas 

within runs were due to seasonal changes in saturation levels and to 

34 



Table 1 
Sunnnary of sediment analysis results, mud stations, April 1979 

Median % % % 
particle sand silt clay Loss on 

Depth diameter >4.0~ 4. 0~-8. 0~ <8.0~ ignition 
Area Station (m) Md~ Mdll >6311 631J-3.9p <3. 91.1 % by wt. 

Upper Saltpeter Cr. L3-60 1.32 7.4 5.9 9 42 49 9o07 

Lower Saltpeter Cr. N2-60 1. 71 7.2 6.8 12 47 41 8.61 

Dundee Cr. L3-67 1.33 6. 7 9.6 13 59 28 10.52 

Weir Pt. N4-38 4.00 7.1 7. 3 14 44 42 9.78 

Middle R. I2-37 2. 98 7.1 7.3 16 43 41 7.99 

Middle R. E5-48 1. 73 6.8 9.0 12 55 43 9. 82 
w 
Ln 

Sue Cr. H5-32 1.28 6. 7 9.6 1.6 52 32 8.44 

Galloway Cr. I4-43 1.88 7.6 5.2 12 35 53 9.94 

Norman Cr. F4-42 1. 58 7.4 5.9 10 43 47 10.33 

Browns Cr. I4-26 1.37 6.7 9.6 8 59 33 5.39 

Back R. Fl-6 2.01 7.4 5.9 13 43 44 10.73 

Rocky Pt. H2-11 1. 82 7.4 5.9 '4 49 47 9.70 

Todd Pt. D3-9 1. 07 7.6 5.2 7 40 53 10.03 

Walnut Pt. D5-28 1.69 7.3 6.3 10 46 44 13.62 

Cox Pt. Bl-38 1. 49 7.2 6.8 9 49 42 10.68 

Bus R. -Doves Cove Tl-81 1.42 6.7 9.6 11 61 28 9.16 

Doves Cove 84-81 1.19 6.9 8.4 14 48 38 9.55 



Table 1 (continued). 

Median % % % 
particle sand silt clay Loss on 

Depth diameter ~4.0~ 4.0~-8.0~ <8.0~ ignition 
Area Station (m) Md~ Md1J >63u 63J.l-3.9u <3.9]J % by wt. 

Towner Cove V4-84 1.75 6.7 9.6 20 51 29 6.83 

Towner Cove V4-83 1.60 6~-3 12.7 29 45 26 6.21 

Redman Cove V5-90 1.86 6.5 11.0 22 49 29 7.52 



Table 2 
Summary of sediment analysis results, sand stat ions, April 1979 

Median % % % 
particle sand silt clay Loss on 

Depth diameter >4. 0~ 4.0~-8.0~ <s.o+ ignition 
Area Station (m) Mdp Mdll >63}l 63]1-3. 9Jl <3. 9J-l % by wt. 

Upper Saltpeter Cr. L2-58.5 . 82 2.3 203 96 1 3 • 46 

Dnndee Cr. L5-65 .76 1. 7 308 96 2 2 • 60 

Miami Beach K5-43 1. 87 2.1 233 99 • 6 • 4 .34 

Weir Pt. N4-42 .97 2.1 233 99 .5 .5 .08 

Weir Pt. N4-40 2. 77 2.8 144 68 13 19 1.82 

Middle R. J2-37 1.16 3.0 125 91 2 7 1.00 

Sue Cr. H2-31 . 80 2.8 144 80 12 8 .94 w 
""'-.~ 

Norman Cr. F2-40 .51 1.3 406 93 5 2 • 82 

Browns Cr. 13-24 1. 43 2.2 218 98 • 3 1. 7 .53 

Back R. -Walnut Pt. D3-31 .54 2.8 144 96 2 2 .71 

Cox Pt. B5-35 .61 1.8 287 98 1 1 1. 92 

Bush R. U3-78 2.65 1.8 287 93 3 4 • 98 

Doves Cove S4-80 • 72 2.2 217 94 3 3 • 33 

Towner Cove V4-82 .74 1.4 379 99 . 3 . 7 • 40 

Redman Cove V5-91 1. 45 3.3 102 82 10 8 1.90 
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diel fluctuations of photosynthesis and respiration. The lowest con­

centration measured during the study was 2.99 ppm in water at 1.5 m 

depth overlain by the Crane Power Plant th_ermal plume (station L2. 5-

60.5, September 11). However, other stations with elevated surface 

water temperatures did not exhibit depressed bottom DO's. 

Bottom water salinity varied seasonally, with the highest 

levels measured in September (Figure 20). Salinities in Doves Cove 

were lower than in most of the other sampling areas in all runs, but 

were similar to levels measured in the upper Gunpowder River during 

the 1979 zooplankton study (Grant et al. 1980). June and November 

averages were below 1 ppt in most of the Crane area, and below or 

slightly above 1 ppt in the Sue Creek~ Middle River, and bay reference 

areas. 

Tidal fluctuations influenced the water depths measured in 

the study areas, but in general the depths were similar amollg the 

creek sampling areas within a given run (Figure 21). In the Crane 

area, the observed depths were slightly greater in the lower than 

in the upper sections of Dundee and upper Saltpeter Creek in June and 

November, and a distinct increase in depth in all four runs was 

observed along the progression lower Saltpeter, Gunpowder above 

Carroll Point, Gunpowder below Carroll Point, Weir Pt. For the 

reference areas, depths in the Middle River were consistently greater 

than in Sue Creek and Doves Cove, and greater than in the Crane area 

counterpart, lower Saltpeter Creek. Chesapeake Bay and Hawk Cove 

depths were similar to depths in the Middle and Gunpowder Rivers. 

Secchi depths were divided by total water depth to provide 

an index of light availability to the benthic community (Figure 22). 
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The formula K = 1.41 + Secchi depth (Lorenzen 1980) was used to convert 

the Secchi depth readings to extinction coefficients. Our calculated 

K values agreed closely with coefficients obtained photometrically 

by Ecological Analysts (Michael Barbour, personal communication, 

Table 3), indicating that the conversion formula was appropriate. 

A hypothetical ratio of Secchi depth:compensation depth (depth of 

1% surface light intensity) of .306 was calculated for the study area. 

It follows that in only sampling zones with Secchi depth: total depth 

ratios larger than this value would the bottom sediments be included 

in the photic zone. Examination of Figure 22 reveals that the ratios 

calculated for Dundee Creek exceeded .306, with the exception of the 

June ratio in the lower section. The ratios for upper Saltpeter Creek 

above the discharge were close to or above the compensation figure, 

while those for the section below the discharge were lower than the 

upper section values, with the highest average in April, .30. The 

ratios for lower Saltpeter Creek were substantially below .306 except 

in November. In the reference creeks all of the November ratios "rere 

above • 4. In June and September the ratios for upper sections of 

Doves Cove and Sue Creek were higher than for the lower sections, 

but the only value close to .306 was for upper Sue Creek in September. 

In the river and bay sampling areas, the sediments were beyond the 

reach of transmitted light, as indicated by Secchi depth: total 

depth ratios generally below .2. 

Bottom water temperatures measured at the time of sampling 

are presented in Figure 23. Temperatures in all four sampling runs 

were intermediate between the annual extremes in the study area 

(Ecological Analysts 1980). The November run coincided with a period 
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Table 3 

Comparisons of extinction coefficients calculated from Secchi 
depths (this study) and from photometric data (EA study) 

This Study EA Study 

Area Date K Date K 
(19 79) (19 79) 

Hawk Cove Sept. 12 3.24 Sept. 20 3.18 

Lower Upper Saltpeter Sept. 11 3.20 Sept. 20 3.15 

Lower Saltpeter Sept. 10 3.52 Sept. 20 3.53 

Lower Gunpowder Sept. 13 3.92 Sept. 20 3.68 

Dundee Sept. 10 2.82 Sept. 20 2.77 
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of rapid cooling, reflected in progressively lower readings obtained 

during the seven days of sampling. Within the other runs, temperature 

variations among the sampling areas were smaller, and reflected diel 

cycles rather than unidirectional trends. All sampling in upper 

Saltpeter Creek was performed in mid-afternoon on weekdays, therefore 

the temperatures included the incremental increases due to the Crane 

Power Plant discharge. 

Sediment organic content as % loss on ignition is presented 

for the mud sampling areas in Figure 24. Mean values above 12% were 

obtained for upper Dundee Creek in June and April, in an area populated 

by rooted aquatic plants and filamentous algae. The remains from the 

plant production during the 1979 growing season undoubtedly contributed 

to the high April 1980 LOI's. Within upper Saltpeter and Sue Creeks 

there was a tendency toward higher LOI's at the upper, shallower 

stations. Samples from areas in the rivers and bay had generally 

lower organic levels than did the creek samples. 

Invertebrate Community Analyses 

The identities and population densities of the benthic 

biota obtained in the five sampling runs appear in Appendix D. The 

cluster analysis results for the April 1979 exploratory run are shown 

in Figure 25, and were used, along with the sediment composition data, 

as a guide for the selection of the reference sampling areas. Weir 

Point and the Back River were eliminated on the basis of the low 

similarities of their communities with the Crane area fauna. Doves 

Cove, among the Bush River sites, and Sue and Norman Creeks, in the 

Middle River system, exhibited the greatest similarity in sediment and 

biota to Dundee and Saltpeter Creeks, and were incorporated into the 

sampling design for June. 
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Detailed dendrograms, depicting station and species clusters 

interlinked in terms of fidelity indices, are presented in Appendix E. 

The station clusters have been summarized in simplified dendrograms in 

Figure 26 and on charts of the study area (Figures 27-38). June 1979: 

The two major station clusters are distinguished mainly by sediment 

type, although there is some overlap. Cluster I includes all of the 

mud sampling areas except Doves Cove. Cluster II contains all of the 

sand sampling areas except upper Saltpeter Creek. 

Seven subdivisions of cluster I can be identified as can 

five divisions of cluster II, most of which represent geographical 

zones within the study area. The Doves Cove mud and Bush River sand 

communities (IIA and liB, Figure 27) are separated from those of the 

other areas at the lowest levels of similarity. The separation among 

the other sand areas is sharp except for the co-clustering of the 

Sue Creek stations and one Doves Cove station (liE, Figures 27 and 

28) and the grouping of a Middle River station with the Weir Point 

sand stations (IIC, Figures 28 and 29). The upper Saltpeter Creek 

sand community (IF, Figure 29) is more similar to the mud connnunit:i.es 

than to the other sand communities, including the geographically 

proximate Dundee Creek sand area (liD, Figure 29). 

The mud station subclusters exhibit a tendency for overlapping 

of sampling areas, but at the same time several of the creek station 

groups are subdivided. Subcluster IA consists of the lower Crane 

Power Plant discharge area (Figure 29), which includes the five 

stations in lower Saltpeter Creek, the two stations in upper Saltpeter 

below the discharge (the lower upper Saltpeter zone), and the two 

downstream-most Dundee Creek stations (the lower Dundee zone). The 



June 1979 

so 

Sue, Doves 
E _sand 

Dundee 
D.._ ___ ,.. sand 

sand, 
Doves mud 

Weir, Middle 
C '"-----~sand 

B II .----t Bush 
----------~ sand 

-i4 

Doves A ....._ _________ __. Mud 

G IU. Sue 
--~14 Norm. 

,__ __ ... 

Creeks, rivers 
mud 

I U. Salt. 
sand 

-.2 0 • 2 

U. Salt. 
"-F~----__, sand 

Gunp., Weir 
~E __ __, muddy sand; 

dnstrm. sue 

~---_...} U. Dundee 
I D 

Gunp. c ___ __. We1r 

.4 

Hiddle 

U. U. Salt. 
B _ 1. Sue 

1 Norm. 

-
A.,_ _ _.. 

1. Dundee 
1. U. Salt. 
1. Salt. 

• 6 . 8 1.0 

Station Similarity 

Figure 26. Station cluster analysis summaries. 



51 

September 1979 

c 

Creek B 
III Sand 

A 

c 

Bay B 
II Rivers 

A 

.......-

,....-
D 

Creek c 
I mud 

I I I I I 
-1.0 -.8 -.6 -.4 -.2 0 • 2 

Station Similarity 

Figure 26 (oont.). 

Dundee 
Sue 
1 Doves 

u. Salt. 

I 2 Doves 
l 
Bay, rivers 
Weir 
1 L. Salt. 

Weir 
sandy 
mud 

Weir 
sand 

a 

G -1' Dundee 

~ L. Sue 

I 
.4 

F~ 

---

B 

A 

E 

I 
.6 

1 Hawk 
1 Dundee 

u. Sue 

I I u. u. Salt. 

I U. D6 
I 

I L. Do ves 
I 

L.U. Salt 
L. Dundee 
4 L. Salt 

I t 
• 8 1. 0 



November 1979 

III 

f 

-1.0 

Sand 

A 

II 

Mud 

I 

-.8 -.6 

Figure 26 (cont.). 

Creek 

Bay 

Creek 

Mud 

-.4 
l 

-.2 0 

52 

D,.... 

c 

B 

II--

A 

.2 

Station Similarity 

Dundee 
U. Salt. 

c.--- Do ves 

B 

r---

c 

• 4 

s 

I 

I 
E~ 

ue 

Weir 
sand 

Doves 

r--

B 

A 

D....__ 

~ 

2 Dundee 
2 U. Salt. 

1 Dundee 
1 U. Salt. 
1 Sue 

2 Dundee 
1 U. U. Salt. 
1 Sue 

J 3 Sue 

3 Weir 
I 

sandy m ud 
e 1 Middl 

L 
4 
2 
1 

1 L 
3 w 
4 M 

.6 

• U. Salt. 
L. Salt. 
U. Gunpl 
Hawk 

. Salt., 4 Gunp., 
ei r, 3 Ches. , 
iddle, 1 Hawk 

• 8 1.0 



53 

April 1980 

c .... ---ooo~ Doves 

Sue 

Creek B 1 Dundee 

III 
Sand 

u. Salt. 
A 2 Dundee 

Creek 

D Doves 

c 3 Dundee 

II 
Creek 

Mud 
Sue 

B 

u. Salt. 
A 2 Dundee 

Weir 
F Sand 

Rivers l~eir 

I Bay E muddy 
sand 

Gunp., Weir 
1 Hawk, 1 Middle 

2 Hawk 
Ches. 

4 Middle 

L. Salt. 

f 

-.6 -.4 -.2 0 .2 . 4 .6 . 8 1.0 

Station Similarity 

Figure 26 (cont.). 



Figure 27 

LIIJJ'' ,,, .... ,, 

N AU T I r: A :. U t.. J '• 

I ' t 1 I ! • ' I 1 t 

0 I/~ 

June 1979 station clusters. 
Bush River 



40 

AAAAABBBSBC 
123451234St 

0 
I 

E 
I 

F 
I 

G 
I 

55 

H 
I 

J 
I 

\) 

® K2·2' $M).~$ 

<> <> 

...... 

•t~f -'~ tftfif.~. _!y_t;l'ft!l~l :~·::-:: ... 
~4 ~-)2, "'•JI,Hl.i•ll~i«»O ':".·: ·:·. 
Pi~~ ~2~,H4•l::t,HII•II 1 ' • .-.· 

Hi-:Sr$i Hl ~-lt.t. . 
• *-'* .• ...., ...... /!'' f ~ f"+ .,Q ..... ...., .... ,-~~ .... .-·;· . . ~·: 

r-,O'r, !!!'il". lo. .. ;::/1. \f .lv.!' ... ''ll'.!fi.JU< i! . • • :- . 

$Lt .. t0 

FJ;4f t, Fl §.IU.ti t4.,·4i.!i, '., ·::>'.)· ,.,t,:· 
f'4.~·42.S, F!;,&-4l · . . ,. 'r.\·····;,. 

IIAiltiGAL 11111.£8 ': /:.''':\"';y:·s··, <,·;;' 

' Gli¥1t8§ O~lV 
fij GRASS i RBMJ!! ft1W 
~ elab.f~ f§W OHb'f' 

.J 
2 

Jun1 1979 ltAtton clu1t1r1~ 
Middll l. Aft~ CheiAPIAkl lAy 



80--· 

75 

70 

65 

39° 
20' 60 

55 

50 

45 

40 

35 

30 

e GfU\B:; ONLY 
[!)GRABS a Ron_g!.Q TOW 

NAUTICAL MILES 

56 

I. 

Figure 29. June station clusters, 
C.P. Crane vicinity 

.... 

RICKETT P~ 



57 

remaining upper Saltpeter stations, located upstream from the discharge 

(upper upper Saltpeter zone) are grouped in subcluster IB with two 

stations in lower Sue Creek and one station in Norman Creek (Figure~s 

28 and 29), while the three upper Dundee Creek stations form a distinct 

group, subcluster ID (Figure 29). The two upper Sue Creek stations 

appear in subcluster IG along with the remaining Norman Creek Stations 

(Figure 28). The downstream-most Sue Creek station is in subcluster 

IE, which includes sandy mud and muddy sand stations from Weir Point 

and the Gunpowder River (Figures 28 and 29). The remaining subcluster, 

IC, contains the Middle River, Gunpowder River, and Weir Point mud 

stations and one Weir Point sandy mud station (Figures 28 and 29). 

September 1979: The September similarity analysis yielded a third 

main station cluster (Figure 26), due in part to the expansion of the 

sampling design to include more areas in the rivers and Chesapeake Bay. 

Sediment type is still a major distinguishing factor, with the sharp 

separation between cluster III and the others signifying a sand versus 

mud community dichotomy, at least for the creeks. Within the sand 

cluster there is overlap among the Dundee, Sue, and Doves Cove sampling 

sites (subcluster IIIC, Figures 30, 31, and 32). The upper Saltpeter 

Creek stations once again form a separate subcluster (IIIB), but in 

contrast with the June pattern, it is within the main sand cluster. 

The two remaining Doves Cove sand stations form subcluster IliA. 

Cluster I consists almost exclusively of mud sampling areas 

in the creeks. Subcluster IA (Figure 30) is similar to the June lower 

Crane area cluster. The lowest lower Saltpeter station, however, is 

in subcluster IIC which contains the Gunpowder River, Weir Point, 

Middle River, Chesapeake Bay and two of the three Hawk Cove stations 
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(Figures 30 and 31). Subclusters IB, C, D, E, and Gall represent 

distinct geographical areas, with Doves Cove (IB and C), Sue Creek 

(IE and F), and upper Saltpeter Creek (IA and D) stations appearing 

in groups representing upstream and downstream creek zones. The 

Dundee Creek mud stations occur in three subclusters (IA, F, and G), 

and the lowest Hawk Cove station (Figure 31) clusters in IF with Sue 

and Dundee Creek stations. 

Cluster II includes the Weir Point sand stations (IIA), 

the Weir Point sandy mud and muddy sand stations (IIB), and the river-·bay 

complex (IIC). The high levels of similarity exhibited within sub­

cluster IIC indicate that in September spatial variability in the 

benthos community in the rivers and bay was low relative to the 

situation in the creeks, in all of which distinct upper and lower 

zones were evident. 

November 1979: For November the main sand station cluster (III, Figure 

26) contains the Weir Point sand stations (IliA) as well as the creek 

sand sampling areas. In contrast with the June and September patterns, 

the upper Saltpeter and Dundee Creek sand stations cluster together 

(IIID), while the Sue Creek and Doves Cove stations form separate 

groups (IIIB and C). 

Main cluster I consists principally of the river and bay 

stations, however the lower Crane discharge area is also included 

(IB, Figure 26). As in September, the lowest lower Saltpeter Creek 

station is included in the large river-bay subcluster (IA, Figures 

33 and 34), but at the same time two of the Gunpowder River stations 

are part of the lower Crane subcluster, IB. The lowest Hawk Cove 

station also appears in this group. Subcluster IC consists of thre.e 
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Weir Point mixed sediment stations (Figure 33) and the upstream-most 

Middle River station (Figure 34). 

Main cluster II is composed exclusively of creek stations, 

which, with the exception of the Doves Cove group (liE, Figure 35), 

are distributed, with little fidelity to their geographic zones, among 

four apparent subclusters (IA-D). Three stations from central Sue 

Creek comprise subcluster IIA, while the extreme upstream station is 

in IIB with two lower Dundee stations and one upper upper Saltpeter 

station. The downstream-most Sue Creek station clusters with one lower 

Dundee and one upper Saltpeter station in IIC, while the remaining 

upper Dundee and upper upper Saltpeter stations form subcluster IID 

(Figure 33). Thus, as for the preceding sampling runs, the similarity 

analysis of the November data revealed a variability within the creek 

mud sampling areas that contrasted with the relative spatial homogeneity 

of the river-bay community. However, the groupings of stations within 

creeks in November were less clearly oriented along a longitudinal 

gradient. April 1980: In April, once again, three main station clusters 

emerged from the analysis (Figure 26). The pattern contrasts somewhat 

with those of the preceding sampling runs, however, in that the initial 

separation, between cluster I and clusters II and III, is primarily 

related to geography (river-bay vs creek areas), rather than to sediment 

type (sand versus mud). Also, within the river-bay cluster (I) there 

are several distinct geographical subdivisions. Subcluster IB consists 

of four Middle River stations, the fifth of which appears in subcluster 

ID along with the Gunpowder River and Weir Point mud stations, and one 

station in Hawk Cove (Figures 36 and 37). The remaining two Hawk Cove 

stations are grouped with the three Chesapeake Bay stations in IC. 
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The Weir Point sand and mixed sediment stations occur in subclusters 

IE and IF (Figure 36). The remaining subdivision of cluster I (IA) 

consists of the lower Saltpeter Creek stations, which in April apparently 

had benthic communities more similar to the river-bay fauna than to 

the creek fauna. 

Cluster II consists exclusively of creek mud stations. Only 

the Dundee stations are split between subclusters, the Doves Cove, 

Sue Creek, and upper Saltpeter stations being sharply separated. 

The lower Dundee and upper Saltpeter Creek stations form subcluster 

IIA (Figure 36) that represents the Crane discharge area. The three 

Dundee stations in subcluster IIC had higher sediment loss on ignition 

levels than did any of the other creek stations. 

In the sand cluster (III) there is also a partial merging 

of the Dundee and upper Saltpeter sampling areas (subcluster IliA, 

Figure 36). The Doves Cove and Sue Creek sand areas are sharply 

separated, as are the mud areas in these two systems (Figures 37 and 38). 

In the April dendrogram, therefore, the stations throughout 

the study area are grouped into sharply defined geographical zones, 

within which the benthic communities are relatively homogeneously 

distributed, within sediment types. Using this spring situation as 

a starting point, we may propose that during the progression through 

the summer and into the fall, the invertebrate populations in the 

creeks respond to subtle environmental gradients and develop more 

complicated spatial patterns, while the river and bay populations, in 

a deeper, less patchy environment, tend to respond to larger scale 

phenomena, and to exhibit relatively homogeneous spatial distributions. 

The division of the upper Saltpeter Creek station set into 

upper and lower subclusters in June, September, and November is 
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paralleled by patterns in the creek reference areas, and therefore in 

itself is not evidence of a power plant effect. However, there are 

some community characteristics by which the upper Saltpeter benthos 

is set apart, notably in total number of species (lowest of all mud 

sampling areas in September upper upper Saltpeter, Figure 39), number 

of dipteran species (lower than any other creek mud area, September, 

Figure 40), number of dipteran species as a fraction of the total 

number of species (lowest of all mud creek areas, lower upper Saltpeter, 

September, Figure 41), and species diversity and richness (lowest of 

all mud sampling areas, upper upper Saltpeter, September, Figures 42 

and 43). 

The communities in the sand sampling areas form sharply defined 

main clusters for three of the sampling runs, September, November and 

April. However, the June upper Saltpeter sand community falls outside 

the main sand cluster, as a result, primarily, of a relative lack of 

dipterans in this zone (Figure 44). 

The species clusters tended to separate groups of abundant, 

widely distributed species from groups of rare, patchily distributed 

species. Rather than examine the spatial distributions of the 

invertebrate species in this section by dissecting these clusters, a 

subsequent section will be devoted to a species by species account 

of both spatial and temporal patterns. 

Invertebrate Species Distributions 

The spatial distributions of the major species were examined 

using analysis of variance to detect significant differences in 

population densities among the sampling areas (Taoles 4-15). For the 

mud sediment areas two sets of analyses were performed on each data 
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June 1979 ANOVA 
Student-Newman-Keuls' test results; means 

Rangia cuneata 
retransformed ( ~X+.5) mean No./0.1 m2 

Scolecolepides viridis 
Mean No./0.1 m2 

Tubificidae 
retransformed ( Vx) mean No./0.1 m2 

Cyathura polita 
Mean No./0.1 m2 

Leptocheirus plumulosus 
retransformed (log(X+l)) mean No./0.1 m2 

Coelotanypus sp. 
retransformed (log(X+l)) mean No./0.1 m2 

Procladius sp. 
retransformed (log(X+l)) mean No./0.1 m2 

Chironomus sp. 
retransformed (log(X+l)) mean No./0.1 m2 

Cryptochironomus sp. 
retransformed (log(X+l)) mean No./0.1 m2 

Table 4 
Summary - A priori mud station groups 
not sharing an underline are significantly different (a<. 05) 

Doves Norm. Sue u. Salt. Dundee L. Salt. 
6.2 12.7 18.3 31.6 66.8 81.0 

Norm. u. Salt. Dundee L. Salt. Sue Doves 
14.7 15.2 16.1 19.6 27.1 27.2 

Doves u. Salt. Dundee L. Salt. Sue Norm. 
24.7 28.3 30.2 32~2 48.9 156.9 

Doves Norm. Sue u. Salt. Dundee L. Salt. 
0 0 4.4 5.2 9.2 10.9 

Doves u. Salt. L. Salt. Dundee Norm. Sue 
.7 167.8 266.0 273.3 299.2 372.1 

-.....! 
-.....! 

u. Salt. Sue L. Salt. Doves Dundee Norm. 
0.2 1.2 2.9 3.0 3.3 4.2 

Norm. Sue Doves Dundee u. Salt. L. Salt. 
2.4 3.4 6.1 6.1 9.0 19 

L. Salt. Norm. Dundee u. Salt. Sue Doves 
0.1 1.4 1.5 2.0 5.8 75 

u. Salt. L. Salt. Norm. Dundee Doves Sue 
0.4 0.6 0.8 0.9 0.9 1.9 



Table 5 
June 1979 ANOVA Summary - sand stations 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata Doves Dundee Sue u. Salt. 
retransformed (log (x+l)) mean No./0.1 m2 1.4 2.4 3.4 12.0 

ScolecoleEides viridis Doves u. Salt. Sue Dundee 
retransformed (log x) mean No./0.1 m2 3.3 4.9 7.2 49.1 

Tubificidae Dundee Doves Sue u. Salt. 
retransformed (log x) mean No./0.1 m2 5.5 9.6 25.7 39.4 

Cyathura Eolita Sue u. Salt. Doves Dundee 
retransformed (log (x+l)) mean No./0.1 m2 1.5 2.3 4.7 7.8 

Leptocheirus Elumulosus Doves u. Salt. Dundee Sue 
Mean No./0.1 m2 1.3 81.8 86.7 88.0 

........ 

CoroEhium lacustre u. Salt. Doves Sue Dundee 00 

retransformed (log (x+l)) mean No./0.1 m2 .4 .9 2.5 5.2 

HyEaniola grayi 2 Doves Sue Dundee u. Salt. 
retransformed (log (x+l)) mean No./0.1 m .8 2.0 5.2 23.7 

Paratanytarsus sp. u. Salt. Doves Sue Dundee 
retransformed (log (x+l)) mean No./0.1 m2 0 1.5 2.3 20 

Xenochironomus sp. Dundee u. Salt. Doves Sue 
retransformed (log (x+l)) mean No./0.1 m2 0 0.4 24 173 

PolyEedilum sp. u. Salt. Doves Dundee Sue 
retrans formed (log (x+l)) mean No./0.1 m2 0.4 1.8 9.0 12 

Procladius sp. Doves u. Salt. Dundee Sue 
retransformed (log (x+l)) mean No./0.1 m2 0.9 1.5 1.9 4.2 

CryEtochironomus sp. u. Salt. Sue Doves Dundee 
retransformed (log (x+l)) mean No./0.1 m2 0 1.1 1.4 2.5 



Table 6 
June 1979 ANOVA Summary - mud station groups based on cluster analysis results 

Student-Newman~euls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata 
retransformed 
(logx) mean No./0.1 m2 

ScolecoleEides viridis 
retransformed 
(logx) mean No./0.1 m2 

Tubificidae 
retransformed 
(log(x+l)}mean No./0.1 

Cyathura polita 
retransformed 

2 m 

(log(x+1)) mean No./0.1 m2 

LeEtocheirus E1umulosus 
retransformed 
(log(x+l)) mean No./0.1 m2 

Coelotan!Eus sp. 
retransformed 
(log(x+l)) mean No./0.1 m2 

Procladius sp. 
retransformed 
(log(x+l)) mean No./0.1 m2 

Chironomus sp. 
retransformed 
(log(x+l) mean No./0.1 m2 

Cry:Etochironomus sp. 
retransformed 
(log(x+l)) mean No./0.1 m2 

u. 
Doves 

3.7 

L. 
Doves 

7.0 

u u.u. 
Sue Salt. 
7.3 11 

Middle Weir 
Pt. 

1.1 12 

L. u. 
Doves Doves 

0 0 

u. L. 
Doves Doves 

.52 .70 

u.u. L.U. 
Salt. Salt. 

.19 .30 

u. L. 
Sue Dundee 
.98 3.6 

Weir L. 
Pt. Salt. 

0 0 

u.u. L.U·~ 

Salt. Salt. 
.32 .52 

u. 
Sue 

14 

u. 
Dundee 

12 

L.U. 
Salt. 

15 

u. 
Sue 

0 

u.u. 
Salt. 

155 

L. 
Sue 
1.6 

u. 
Doves 
5.5 

L.U. 
Salt. 

0 

u. 
Dundee 

.58 

L. U.U. L.U. 
Salt. 

44 

Weir 
Pt. 

56 

-u. L. L. Middle 
Sue Salt. Dundee 

57 
Dundee 

79 
Salt. 

90 18 24 

L. L. Weir L.U. u. Middle L. 
Dundee Salt. Pt. Salt. Doves Sue 

15 18 18 18 18 19 33 

u. L. L. u. L. u.u. L. 
Doves Dundee Salt. Dundee Sue Salt. Doves 

21 24 25 34 34 39 44 

u.u. L .. Middle L.U. u. L. L. 
Salt. Sue Salt. Dundee Dundee Salt. 

3.1 3.6 7.2 8.2 8.8 9.3 11 

L.U. u. Middle L. L. u. Weir 
Salt. Dundee Silt. Dundee Sue Pt. 

189 236 250 282 341 448 452 

u. u. L. u. L. Weir Middle 
Doves Sue Doves Dundee Salt. Pt. 
1.7 1.9 2.6 2.9 3.1 3.6 3.9 

L. u.u. u. L. L.U. Middle Weir 
Sue Salt. Dundee Doves Salt. Pt. 
6.2 7.7 8.3 8.9 11 17 18 

L. Middle u. u. u.u. L. L. 
Dundee Sue Dundee Salt. Sue Doves 

0 .32 1.5 3.6 5.3 17 104 

L. L. Middle u. L. u. Weir 
Doves Salt. Sue Dundee. Doves Pt. 

195 

L. 
Doves 

39 

u. 
Sue 
67 

Weir 
Pt. 

26 

L. 
Sue 
453 

L. 
Dundee 
4.0 

L. 
Salt. 

23 

u. 
Doves 

120 

L. 
Sue 

.70 ~83 . ~88. ·1. 3 1.5 2.1 2.1 2.3 

-.....! 
\.0 



Table 7 
September 1979 ANOVA Summary - A priori mud station groups 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata Sue Doves u. Salt. Dundee L. Salt. Middle 
retransformed (log (x+l)) mean No./0.1 m2 .62 1.1 1.6 1.8 2.6 2.7 

ScolecoleEides viridis Sue Dundee u. Salt. Doves L. Salt. Middle 
retransformed (log (x+l)) mean No. /0.1 m2 .37 2.1 4.1 6.6 9.7 14 

Tub if icidae Middle Doves L. Salt. u. Salt. Sue Dundee 
mean No ./0.1 m2 4 10 19 26 33 43 

Clathura polita Doves Sue Dundee u. Salt.· L. Salt. Middle 
retransformed (log (x+l)) mean No./0.1 m2 .39 .54 1.6 1.8 4.3 8.4 

Leptocheirus Elumulosus u. Salt. Doves Dundee L. Salt. Sue Middle 
retransformed (log (x+l)) mean No. 0.1 m2 2.3 3.1 8.0 15 18 47 

00 
0 

Coelotan~Eus sp. Middle Dundee Sue L. Salt. u. Salt. Doves 
retransformed (log x) mean No. /0.1 m2 8.9 12 19 29 32 46 

Chironomus sp. Middle u. Salt. L. s-alt. Dundee Sue Doves 
retransformed (log (x+l} mean No./0.1 m2 0 0 0.2 0.6 3.6 12 



Table 8 
September 1979 ANOVA Summary - sand stations 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata 
retransformed (log (x+l)) mean No./0.1 m2 

Scolecolepides viridis 
retransformed (log x) mean No./0.1 m2 

Tub i fi ci dae 
retransformed (log (x+l)) mean No./0.1 m2 

Cyathura polita 
retransformed (log (x+l)) mean No./0.1 m2 

Leptocheirus plumulosus 
retransformed (log (x+l)) mean No./0.1 m2 

Diptera 
retransformed (log x) mean No./0.1 m2 

Xenochironomus sp. 
retransformed (log (x+l)) mean No./0.1 m2 

Polypedilum sp. 
retransformed (log (x+l)) mean No./0.1 m2 

Doves 
1.4 

U. Salt. 
1.3 

Doves 
4.2 

DOves 
0 

Doves 
.32 

U. Salt. 
7.6 

U. Salt. 
0.2 

Doves 
0 

Sue 
2.2 

Doves 
1.4 

Dundee 
5.5 

U. Salt. 
.58 

Dundee 
1.3 

Doves 
17 

Sue 
3.4 

U. Salt. 
4.6 

U. Salt. 
2.6 

Dundee 
2.5 

Sue 
17 

Dundee 
.88 

U. Salt. 
2.6 

Sue 
55 

Doves 
14 

Dundee 
11 

Dundee 
2.8 

Sue 
3.9 

U. Salt. 
30 

Sue 
1.9 

Sue 
3.7 

Dundee 
67 

Dundee 
23 

Sue 
46 



Table 9 
September 1979 ANOVA Summary - mud station groups based on cluster analysis results 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata 
retransformed 
(log(x+l)) mean No./0.1 m2 

Scolecolepides viridis 
retrans formed 
(log(x+l)) mean No./0.1 m2 

Tubificidae 
retransformed 
(log(x+l)) mean No./0.1 m2 

Cyathura polita 
retransformed 
(log(x+l))mean No./0.1 m2 

Leptocheirus plumulosus 
retransformed 
(log(x+l)) mean No./0.1 m2 

Coelo tanypus sp. 
retransformed 
(log x) mean No./0.1 m2 

Chironomus sp. 
retransformed 
(log(x+l)) mean No./0.1 m2 

u.u. 
Salt. 

0 

L. 
Sue 
.42 

u. 
Doves 

.92 

L. 
Doves 

. 98 

u. 
Sue 
.98 

L. 
Dundee 

2.0 

Weir 
Pt. 

2.3 

u. 
Gunp. 

2.6 

Middle 

3.3 

L. 
Salt. 

3.4 

L.U. 
Salt. 

6.0 

Hawk 
Cove 
8.2 

Ches. 
Bay 

21 

U. L. 
Sue Sue 
. 30 • 42 

u.u. 
Salt. 

.58 

Weir 
Pt. 
4.4 

L. 
Dundee 

5.5 

Hawk 
Cove 
5.6 

L. 
Doves 

6.4 

u. 
Doves 

7.2 

Middle 

10 

L. 
Salt. 

10 

L.U. 
Salt. 

15 

u. 
Gunp. 

16 

Ches. 
Bay 
35 

L. 
Doves 

.30 

u. 
Doves 

0 

u. 
Doves 
1.3 

Ches. 
Bay 
4.5 

Ches. 
Bay 
1.1 

u. 
Sue 

0 

u.u. 
Salt. 
1.3 

Weir 
Pt. 
1.9 

u.u. 
Salt. 

.32 

L.U. 
Salt. 

3.8 

Weir Middle 
Pt. 
6.6 8.9 

Middle Hawk 
Cove 

Ches. 
Bay 

0 0 0 

u. Middle U. Hawk L. L. U. L. L. U. U. U. 
Gunp. 

3.0 
Doves Cove Salt. Salt. Dundee Sue Salt. Sue 

3.2 _1_0 _____ 13~ __ 1_6 _____ 2~0 ______ 2~0 ____ 2~6--~3~0 ____ 4~1 

L. L. 
Doves 

.73 

L. 
Sue 
1.1 

Dundee 
2.4 

u. 
Sue 

10 

L. 
Dundee 

10 

U. Hawk 
Sue Cove 
13 14 

Weir 
Pt. 

0 

u. 
Gunp. 

0 

L. 
Doves 

11 

u. 
Gunp. 

15 

L.U. 
Salt. 

0 

Hawk Weir 
Cove Pt. 
2.9 3.6 

L. 
Salt. 
3.8 

L. 
Salt. 

11 

Weir L. 
Pt. Sue 

u.u. 
Salt. 

18 

L. 
Sue 

24 

14 25 

L. 

L. 
Salt. 

27 

L. 

Ches. 
Bay 
4.9 

Hawk 
Cove 

49 

L. 
Dundee 

28 

L.U. 
Salt. 

5.1 

Middle 

L. 

50 

u. 
Doves 

33 

Middle 

7.7 

Ches. 
B~y. 
52 

L.U. 
Salt. 

57 

u.u. 
Salt. 

0 
Salt. 

.23 
Doves 

.30 
Dundee 

.42 

L. 
Sue 
1.7 

u. 
Sue 
9.0 

u. 
Gunp. 

8.2 

u. 
Gunp. 

71 

L. 
Doves 

76 

u. 
Doves 

35 



Table 10 
November 1979 ANOVA Summary - A priori mud station groups 

Student-Newman-Keul's test results; means not sharing an underline are significantly different (a$..05) 

Rangia cuneata Sue Doves Dundee L. Salt. u. Salt. Middle 
retransformed (log (x+l)) mean No./0.1 m2 .37 .37 .83 2.6 2.9 3.2 

ScolecoleEides viridis Sue Dundee u. Salt. Doves L. Salt. Middle 
retransformed (log (x+l)) mean No./0.1 m2 0 .74 2.1 2.7 8.0 9.6 

Tubificidae Middle L. Salt. u. Salt. Doves Sue Dundee 
mean No. /0.1 m2 8.9 13 21 22 25 45 

Cyathura Eolita Doves Dundee Sue u. Salt. L. Salt. Middle jS;: 

retransformed (log (x+l)) mean No./0.1 m2 0 .37 .50 1.5 3.1 6.4 

LeEtocheirus Elumulosus Doves u. Salt. Dundee Sue L. Salt. Middle 
retransformed (log (x+ 1)) mean No ./ 0 . 1 m2 3.0 4.5 6.7 11 82 85 

Corophium lacustre Salt. Dundee Salt. Middle 
(X) u. Doves L. Sue w 

retransformed (log (x+l)) mean No./0.1 m2 .37 .53 .54 .64 1.0 1.8 

Coelotan:ypus sp. Middle Dundee Sue u. Salt. L. Salt. Doves 
retransformed (log Xl) mean No./0.1 m2 5.4 15 23 26 43 49 

Procladius sp. Dundee Sue L. Salt. u. Salt. Doves Middle 
ret r ans formed (log (x+l)) mean No./0.1 m2 0.4 0.9 1.3 1.9 2.8 3.4 

Chironomus sp. Middle L. Salt. Sue u. Salt. Dundee Doves 
retransformed (log (x+l)) mean No. /0.1 m2 0.2 0.3 3.6 5.3 20 37 



November 1979 
Student-Newman-Keuls' test results; means 

Rangia cuneata 
mean No. /0.1 m2 

Scolecolepides viridis 
mean No./0.1 m2 

Hypaniola grayi 
mean No./0.1 m2 

Tubificidae 
retransformed (log (x+l)) mean No./0.1 m2 

Leptocheirus plumulosus 
retransformed (log (x+l)) mean No./0.1 m2 

Corophium lacustre 
mean No./0.1 m2 

Xenochironomus s~. 
mean No./0.1 m 

Polypedilum sp. 
retransformed (log (x+l)) mean No./0.1 m2 

Chironomus sp. 
retransformed (log (x+l)) mean No./0.1 m2 

Trissocladius sp. 
retransformed (log (x+l) mean No./0.1 m2 

Table 11 
ANOVA Summary - sand stations 
not sharing an underline are significantly different 

Doves u. Salt. Sue 
1.3 4.0 5.4 

Dundee u. Salt. Doves 
.23 .47 .47 

Doves Sue Dundee 
.23 1.1 5.8 

Dundee Doves Sue 
14 17 . 65 

Doves u. Salt. Sue 
.19 .85 .88 

Doves Dundee u. Salt. 
.47 2.9 4.0 

u. Salt. Dundee Doves 
0 6.5 6.5 

Doves u. Salt. Sue 
0.3 0.7 4.6 

Dundee Sue u. Salt. 
4.0 4.8 13 

u. Salt. Dundee Sue 
0.2 1.1 1.3 

(a:s_. 05) 

Dundee 
6.9 

Sue 
1.6 

u. Salt. 
11 

u. Salt. 
106 

Dundee 
3.6 

Sue 
(X) 

+='-

4.7 

Sue 
16 

Dundee 
4.8 

Doves 
13 

Doves 
5.8 



Table 12 
November 1979 ANOVA Summary - mud station groups based on cluster analysis results 

Student-Newman Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata L. u. u. L. u.u. L. Middle u. L.U. L. Weir Ches. Hawk 
retransformed 2 

Sue Doves Dundee Doves Dundee Salt. Salt. Gunp. Salt. Gunp. Pt. Bay Cove 
(log(x+l)) mean No./0.1 m 0 .19 .30 • 70 1.7 2.1 2.5 3.2 4.7 6.0 9.0 10 21 35 

ScolecoleEides viridis u. u.u. L. u. L. u. L. L.U. Weir Middle Ches. L. Hawk 
retrans formed 

m2 
Sue Dundee Salt. Doves Gunp. Dundee Doves Salt. Salt. Pt. Bay Gunp. Cove 

(log(x+l)) mean No./0.1 0 0 . 30 1.6 1.6 3.0 5.2 6.3 6.3 12 14 15 24 25 

Tubificidae Ches. Middle u.u. L. u. L. u. L. L.U. u. L. Weir Hawk 
ret rans formed Bay Salt. Gunp. Gunp. Salt. Dundee Dundee Sue Salt. Doves Doves Pt. Cove 
(log(x+l)) mean No./0.1 m2 3.2 8.8 10 11 11 11 14 15 16 16 21 21 25 142 

Cyathura Eolita u. L. u. L. u.u. L.U. L. Ches. Hawk Weir u. L. Middle 
retransformed Doves Doves Sue Dundee Dundee Salt. Salt. Salt. Bay Cove Pt. Gunp. Gunp. 
(log(x+l)) mean No./0.1 m2 0 0 0 . 30 .30 .30 1.5 3.0 4.0 4.0 4.3 4.6 6.3 6.9 00 

\..Jl 

LeEtocheirus Elumulosus u. u. u.u. L. L. L.U. L. Hawk Middle u. Ches. L. Weir 
retransformed Doves Dundee Salt. Doves Dundee Salt. Sue Salt. Cove Gunp. Bay Gunp. Pt. 
(log(x+l)) mean No./0.1 m2 . 30 2.0 4.0 7.3 8.0 8.9 10 82 110 110 137 142 155 166 

CoroEhium lacustre L.U. u. L. L. L. u.u. u. u. Weir L. Middle Ches. Hawk 
retransformed Salt. Dundee Dundee Salt. Doves Salt. Gunp. Doves Sue Pt. Gunp. Bay Cove 
(log(x+l)) mean No./0.1 m2 0 .30 .30 .40 .42 .70 .70 .70 . 84 .98 1.4 2.1 3.4 5.4 

CoelotanyEus sp. Ches. Weir Hawk L. Middle u. L. u. u.u. u. L.U. L. L. 
retransformed 

2 
Bay Pt. Cove Gunp. Dundee Sue Dundee Gunp. Salt. Doves Salt. Salt. Doves 

(log x) mean No./0.1 m 1.8 4.4 5.0 5.8 6.8 12 16 22 23 28 35 36 47 62 

Procladius sp. L. u. Hawk Ches. u. L. L.U. u.u. Middle L. L. u. Weir 
re trans formed Dundee Dundee Cove Bay Sue Doves Salt. Salt. Salt. Doves Gunp. Gunp. Pt. 
(log(x+l)) mean No./0.1 m2 0 .70 .70 . 90 1.2 1.6 1.8 2.1 2.7 3.5 3.9 4.3 7.6 7.8 



Table 12 (continued). 

Chironomus sp. Hawk Ches. L. u. L.U. Weir 
retransformed Cove Bay Gunp. Gunp. Salt. Pt. 
(log(x+l)) mean No./0.1 m2 0 0 0 0 0 • 30 

Middle L. L. u.u. 
Salt. Sue Dundee Salt. 

. 30 .41 3.8 5.8 20 

L. u. 
Doves Dundee 

21 60 

u. 
Doves 

81 

00 
0\ 



Table 13 
April 1980 ANOVA Summary - A priori mud station groups 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~.05) 

Rangia cuneata Sue Doves Middle L. Salt. Dundee u. Salt. 
mean No./0.1 m2 .28 .42 1.2 1.3 1.3 1.6 

ScolecoleEides viridis Dundee Doves Middle L. Salt. Sue u. Salt. 
retransformed (log x) mean No./0.1 m2 4.2 4.5 6.8 8.5 10 35 

Tubificidae Sue u. Salt. Middle L. Salt. Dundee Doves 
mean No./0.1 m2 22 26 29 36 51 74 

C:Yathura polita Doves Dundee Sue L. Salt. u. Salt. Middle 
retransformed (log (x+l)) mean No. /0.1 m2 .11 .53 .55 .62 .89 6.2 

LeEtocheirus Elumulosus Doves u. Salt. Dundee Sue L. Salt. Middle 
retransformed (log (x+l)) mean No./0.1 m2 1.4 4.2 7.9 21 69 79 

00 
"""'-' 

CoroEhium lacustre u. Salt. Doves L. Salt. Sue Dundee Middle 
retransformed (log (x+l)) mean No./0.1 m2 .3 .4 .9 1.6 5.3 15 

Coelotan:YEUS sp. Middle Sue Dundee Doves L. Salt. u. Salt. 
mean No./0.1 m2 11 20 24 29 30 38 

Procladius sp. Sue u. Salt. L. Salt. Doves Middle Dundee 
retransformed (log (x+l)) mean No. /0.1 m2 1.5 3.8 4.0 5.9 6.9 8.1 

Chironomus sp. L. Salt. Middle u. Salt. Sue Dundee Doves 
retransformed (log (x+l)) mean No./0.1 m2 0 0.1 4.1 4.9 18 22 

Tan:Ytarsus sp. Middle Sue L. Salt. Doves u. Salt. Dundee 
retransformed (log (x+l)) mean No. /0.1 m2 (l 0.2 0.3 0.4 10 11 v 



Table 14 
April 1980 ANOVA Sunnnary - sand stations 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (aS.05) 

Rangia cuneata Doves Sue Dundee u. Salt. 
mean No. /0.1 m2 0 0 2.9 5.3 

ScolecoleEides viridis Doves Sue Dundee u. Salt. 
retransformed (log x) mean No. /0.1 m2 8.0 9.5 46 72 

HyEaniola grayi Doves Sue u. Salt. Dundee 
mean No./0.1 m2 .23 2.5 5.6 14 

Tubificidae Doves Dundee Sue u. Salt. 
retransformed (log x) mean No./0.1 m2 13 38 59 150 

LeEtocheirus Elumulosus Doves Sue u. Salt. Dundee 
retransformed (log (x+l)) mean No • I 0. 1 m2 .2 .4 6.4 9.0 

PolyEedilum sp. Doves u. Salt. Dundee Sue 
retransformed (log (x+l)) mean No./0.1 m2 1.8 3.7 21 27 

Xenochironomus s~. u. Salt. Sue Doves Dundee 
mean No./0.1 m 0 4.4 4.7 6.6 

Chironomus sp. Sue Dundee Doves u. Salt. 
retransformed (log (x+l)) mean No./0.1 m2 0.7 1.9 2.0 6.4 

00 
00 



Table 15 
April 1980 ANOVA Sunnnary - mud station groups based on cluster analysis results 

Student-Newman-Keuls' test results; means not sharing an underline are significantly different (a~0.5) 

Rangia cuneata L. Middle L. u.u. L.U. u. Weir L. u. Hawk Ches. 
retransformed 

2 
Doves Sue Dundee Salt. Salt. Salt. Dundee Pt. Gunp. Gunp. Cove Bay 

(log(x+l)) mean No./0.1 m .19 . 24 .30 .49 1.3 1.5 1.8 1.8 3.3 3.9 5.0 7.8 11 

ScolecoleEides viridis u. L. Middle Hawk L. Ches. u. Weir L. u.u. L.U. 
retransformed Dundee Doves Dundee Cove Salt. Sue Bay Gunp. Pt. Gunp. Salt. Salt. 
(log x) mean No./0.1 m2 3.5 4.6 5.4 6.4 8.1 8.5 10 13 14 20 21 28 43 

Tubificidae Ches. L. u.u. u. Middle L.U. Hawk L. L. u. Weir 
retransformed Bay Dundee Sue Salt. Gunp. Salt. Cove Salt. ·Doves Gunp. Dundee Pt. 
(log x) mean No./0.1 m2 9.5 14 17 19 24 26 29 34 34 40 45 56 115 

Cyathura Eolita u.u. u. L. L. L.U. Ches. L. Hawk Weir u. Middle 
retransformed 

m2 
Doves Salt. Dundee Sue Salt. Dundee Salt. Bay Gunp. Cove Pt. Gunp. 

(log(x+l)) mean No./0.1 0 .19 .42 .55 .62 .70 .98 3.4 3.9 4.1 4.2 5.6 6.0 co 
\0 

LeEtocheirus Elumulosus u.u. L. L.U. u. L. Middle Ches. u. L. Hawk Weir 
retransformed Doves Salt. Dundee Salt. Dundee Sue Salt. Bay Gunp. Gunp. Cove Pt. 
(log(x+l)) mean No./0.1 m2 1.3 3.0 5.6 5.8 9.8 21 69 70 119 127 130 134 201 

Coelotan~EUS s~. Ches. Hawk L. Weir u. Middle u. L. u.u. L -.11. L. 
mean No./0.1 m Bay Cove Gunp. Pt. Dundee Gunp. Sue Salt. Salt. Salt. Doves Dundee 

2.6 4.2 5.6 5.7 10 11 18 20 30 37 40 44 45 

Procladius sp. Hawk Ches. L.U. L. u.u. L. Middle Weir L. u. u. 
retransformed Sue Cove Bay Salt. Salt. Salt. Dundee Doves Pt. Gunp. Dundee Gunp. 
(log(x+l)) mean No./0.1 m2 1.5 2.4 2.9 3.3 4.0 4.3 5.7 6.5 6.9 7.5 10 10 14 

Chironomus sp. Middle Hawk Ches. Weir u. L. L. L.U. L. u.u. u. 
retransformed Cove Bay Pt. Gunp. Salt. Gunp. Salt. Dundee -sue Salt. Doves Dundee 
(log(x+l)) mean No./0.1 2 0 0 0 0 0 0 .19 1.3 4.3 4.8 10 16 46 m 



Table 15 (continued). 

Tanytarsus sp. Middle Hawk Ches. Weir L. u. L. L.U. u. L. u.u. 
re trans formed Cove Bay Pt. Gunp. Gunp. Sue Salt. Doves Salt. Dundee Dundee Salt. 
(log(x+l)) mean No./0.1 m2 0 0 0 0 0 0 .24 .30 .58 9.0 9.0 13 13 
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set, one based on the a priori sampling design consisting of five 

randomly selected stations within each creek zone, and a second in 

which the stations were grouped according to the clusters discussed 

in the preceding section. In the second analysis, the river and bay 

sampling zones were included as well as the creeks, and within the 

creeks there were frequently two or more subdivisions, corresponding 

to subclusters appearing in Figures 26-38. The sand area data were 

analyzed only according to the a priori design. 

Rangia cuneata: The highest population densities of this bivalve 

were observed in the June sampling period in all except the sand 

sampling areas (Figure 45). The largest creek populations were in 

Dundee and lower Saltpeter (Table 4). Although the Middle River 

yielded the largest numbers obtained in Ponar grab samples (Table 6), 

relatively few individuals were obtained in adjacent Sue and Norman 

Creeks (Figure 45, Tables 4 and 5). The lowest population densities 

in mud were found in Doves Cove. The populations in all of the mud 

areas were predominated by juveniles smaller than 2 mm in length 

(Figure 46), that had apparently originated during the previous 

summer's reproduction period (Ecological Analysts 1980). The size 

composition of the adult population was bimodal in most of the mud 

sampling areas, with the largest individuals occurring in upper 

Saltpeter Creek (Figure 47). The densest sand populations occurred 

in upper Saltpeter Creek (Table 5, Figure 48). At Weir Point ~e mud 

samples contained the largest proportion of adults, while the juvenile 

population was similar in mud, sandy mud, and muddy sand, but relatively 

sparse in sand (Figure 49). 

The September population densities in all of the mud sampling 

areas were dramatically lower than the June densities, reflecting a 
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drastic decline in numbers of juveniles (Figures 46, 49, 50, 51 and 

52). No clams were present in the mud samples taken in upper upper 

Saltpeter Creek (Table 9, Figure 50). Population densities did not 

differ significantly among the creek sand areas (Table 8, Figure 54). 

The population density in the Chesapeake Bay area was significantly 

higher than in all other areas except Hawk Cove and lower upper Saltpeter. 

The adult population was again distinctly bimodal in the river and 

bay sampling areas (Figure 53), and the largest individuals were found 

in upper Saltpeter Creek, as they were in June. A distinct declining 

trend in maximum size is evident in the progression from upper Saltpeter 

to lower Saltpeter to lower Gunpowder (above Carroll Pt.) to lower 

Gunpowder (below Carroll Pt.) to the Chesapeake Bay above th~ Middle 

River. 

In November the largest clam populations were found in Hawk 

Cove and Chesapeake Bay (Table 12), but very few juveniles were present 

in these areas, compared to upper Saltpeter Creek and the Gunpowder 

River (Figure 55). The sand populations were similar in upper Saltpeter, 

Dundee, and Sue Creeks, but sparse in Doves Cove (Table 11 and Figure 

56). The mud samples from Dundee, lower Saltpeter, Sue Creek, Doves 

Cove, and Weir Point all contained very few juvenile clams (Table 12, 

Figures 55 and 61). The adult population continued to show a progressive 

reduction in maximum shell size between upper Saltpeter and Chesapeake 

Bay (Figure 57). Bimodal size frequency distributions were again evident 

in the rivers and bay, but population densities in the lower size 

categories were distinctly reduced in the Gunpowder and Chesapeake 

Bay, compared to the September levels (Figure 53). 

In April 1980 clam population densities were low throughout 

the study area (Figures 58 and 61), and no juveniles were found in the 



99 

NONE COLLECTED 

16- r-

14-
12- r­

IO-
8--
6-
4-

-

UPPER SALT. 

ABOVE DIS. 

UPPER SALT. 
BELOW DIS. 

2- 0 
o~~~~------------------~-~-------

0 

~L Ill D 
Hfrn 
I NONE COLLECTED 

I I I I I I I 

~ 0 
10 0 
..!.... I .q: 

al 

SHELL 

Figure 

I 

LOWER SALT. 

DUNDEE 

L. GUNPOWDER 

CHES.BAY 
SENECA CR. TO 
MIDDLE R. 

L. MIDDLE R. 

CHES. BAY 

HAWK COVE 

I I j j 

0 
10 
I 

~ 

I 

LENGTH ( mm) 

50 

0 
0 
C\J 
.!.... 

22 

September 1979 juvenile Rangia 
cuneata size frequency distributions, 
Ponar grab samples, mud sediments. 



0 

0 
z 

80 
75 
70 

65 
60 

55 
50 
45 
40 
35 

30 
25 

20 
15 
10 

5 
0 

1~1 
n 

1~~ 
0 n 

lq 
0 

~~tfbw 
101 

~l 0 n ITJ 0 n 

100 

n n 

SUE 
JUNE 

SEPT. 

NOV. 

APR. 

" C' 

DOVES 

JUNE 

SEPT. 

n 

1

~~'------------------------------------------~-----N_o_v_.~L----L~ 
1q APR. 

0 t'i' I I t'i' I I 1 I I I I I I 1 r l I I I I I I 'r1 I I I I I i I t 1 i I I I I I l I I I I I r 1 I I 1 l i I t I 1 I I 

0 0 0 0 0 0 0 0 0 0 0 
00 0 0 . 0 . . . 0 0 0 

0 • 0 0 If) 0 If) 0 If) 0 If) 0 If) 0 
r-fN If) r-f r-f N N ('f) ('f) ~ ~ If) If) \0 
I I ~ I ~ I ~ ~ I I ~ I ~ I 

Lf')r-f r-f r-f r-f r-f r-f r-f 
0 0 0 0 0 . . . . . . 0 . 
r-f ~ 0'\ ~ 0'\ ~ 0'\ ~ 0'\ ...;:t 0'\ ~ 0'\ 

r-f r-f N N ('f) ('f) ~ ~ "" If) 

SHELL LENGTH (mm) 

Figure 51. Reference creek Rangia cuneata size frequency distributions, 
Ponar grab samples, mud sediments. 



N 

E 
........ 

0 
z 

:j D m SAND 

24 

20 
MUDDY SAND 

16 

12 

8 

4 

0 

12 
SANOY MUD 

8 

4 

0 
MUD 4j 

0 I I I I I I I 101 I 10101 1011111111101 101 
-N "'> Q I I 

I 
"'>- -: I 

!!? 0 
I N 

I 

"'> 0 "'> 0 
N '? '? ~ 

I I 

~ ai ~ -
~ 

...., 
ai ~ a) ~ 

N N rt) rt) 

SHELL LENGTH (mm) 

Figure 5~ 

September 1979 Rangia cuneata size frequency distributions, 
Ponar grab samples,Weir Pt. 

I() 

~ 
o:i 
~ 

I I 
0 
I() 

I 

ai 
¢ 



w 
(!) 
a 
w 
a: 
a 
~ 
<t 
...I 
0 
>­m 
a 
w .... 
0 
w 
...I 
...I 
0 
0 

a: 
w 
m 
~ 
:::::> 
z 

102 

2yr 3yr 4yr 5yr IOyr 

1005l----~~~~~~~-4~1~~~~~~~~~~~~~------ rh fl UPPER SALT. 
om dl en n n Jl.diH[l dil dJ 0 n n n n 

1

0:~1----------~~~--~~~~~~~~----------L_o_w_E_R __ s_A __ u. 1 n n no r{Hh-OJLn 

1:01--------------~~~~~~~~~------------------n DUNDEE 
n t1'"Hrlih, db n n 

210:~1--------~1-~~~~~~~-------------------------] 

0 

~ L. GUNPOWDER 

~
0

00J_,_ __ ~==~~~~~~~~~--------------------L-._G_u_N_P_o_w __ DER ] o~IfhrL o 
120 
100 

80 

40 

20 

CHESAPEAKE BAY 

SENECA CREEK to 
MIDDLE RIVER 

o~~~~~~~~~~~~~----------------------------

loo5j~~~~~---U~~~~~~------------------------rfl L. MIDDLE RIVER 
rrO mfl n llfh.u., 0 n 

210~J--~~~~~~~~~~~~--.--.--.--.-,.-.--.-----HAWK COVE 

• 

CHESAPEAKE BAY 

1 tp 0
J ~ ICb 9 I I I I I I I 

20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 

SHELL LENGTH (mm) 

Figure 53 

September 1979 Ran~ia cuneata size frequency 
distributions, dre ge tows. 



12 
10 
8 
6 
4 

103 

D 
UPPER SALT CR. 

DUNDEE CR. 

N 2 
,e o~~~~-----------L~----------~ 
0 

zl!fb SUE CR. 

D D 
l!tf1 DOVES COVE 

I I I 1 0 I I 

oo 0 0 0 0 
7"C\.i .0 Q It) 0 
111.!.-; .!... .!.. !: C\.1 

..:. ~ 
I 

cri --: 
en 

SHELL LENGTH ( mm) 

Figure 54 

September 1979 Rangia cuneata size 
frequency distributions, Ponar grab 
samples, sand sediments. 



8 

6 
4 
2 

0 
12 
10 

8 
6 

4 
2 

0 

;1-:n 
~~ 
8 

6 

4 
2 

0 

N 22 a 
......... . 20 
0 18 z 

16 
14 

12 
10 

8 

6 
4 

2 
0 

~1 

~1 D 0 

~i J-;-Q I 
0 0 0 . . . 
r-1 N lf") 

I I ~ lf") r-1 . . 
r-1 ...:,t 

104 

o 

n 

D 

1 
0 . 
0 
r-1 
I 

r-1 . 
0'\ 

SHELL LENGTH 

UPPER SALT. 
ABOVE DIS. 

UPPER SALT. 
BELOW DIS. 

LOWER SALT. 

DUNDEE 

LOWER GUNPOWDER 
ABOVE CARROLL PT. 

LOWER GUNPOWDER 
BELOW CARROLL PT. 

CHES. BAY n 
MIDDLE R. 

HAWK COVE 

~ r 1 I 
0 0 . . 
1.1") 0 
r-1 N 
I I 

r-1 r-1 . . 
...:,t 0'\ 
r-1 r-1 

(mm) 

Figure 55. November 1979 juvenile Rangia cuneata size frequency 
distributions, Ponar grab samples, mud sediments. 



105 

20 
16 
12 

8 
UPPER SALT. 

4 

0 
44 
40 
36 
32 
28 DUNDEE 
24 
20 

16 
12 

8 

4 
0 

40 
N s 36 -... . 32 

0 SUE z 28 

24 
20 
16· 
12 

8 

4 

0 

;w. DOVES 

191 I • 
0 0 0 

0 0 0 . . . . . . 0 Lf"'' 0 
r-1 N Lf"'' r-1 r-1 N 
I I I I I I 

Lf"'' r-1 r-1 r-1 r-1 r-1 . . . . . 
r-1 ....::t 0'1 ....::t 0'1 

r-1 r-1 

SHELL LENGTH (nun) 

Figure 56. November 1979 juvenile Rangia cuneata size frequency 
distributions, Ponar grab samples, sand sediments. 



106 

UPPER SALT ABOVE DIS. 

0 0 ern n rrrrn m 
UPPER SALT BELOW DIS. 

n lb n.., J1h.rrh, cdl n en 
LOWER SALT. 

0 

:~l------------------------~~_u~~o~rDbn~DwU~N-D_E_E __________ ___ 

:~~J~------------LnL_ ____ ~nn~u~wu~unnu_ _______ ~A_·~-~-~-~-oL_w_~_;_.'_A_B_o_v_E __ __ 

15 

~ I 0 

> 5 
0 z 

L.GUNPOWER I BELOW 
CARROLL IS. 

o~-----------LL-~~~~wu~~~~-----------------------

11:1 
~ O~-------------LU~LLUU~LU~~~--------------------------

L.SENECA CR. 

:3 15 
0 

~ 10 

~ 5 
..... 

CHES. BAY 
SENECA CR. TO 
MIDDLE R. 

~ 0~-----------LWU~LWUU~WU~~---------------------------­
...J 

; l:~] ____________ _wO]Jh~L-wOhn~~~~UJ~wu----~n~L--.M-1-0-D-L-E-R-. __ --------

:::> z 

CHES.BAY 
HAWK COVE 

10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 

SHELL LENGTH ( m m) 

Figure 57 

November 1979 Rangia cuneata size frequency distributions, 
dredge tows. 



107 

~ ~ II. UPPER SALT. 

0 0 

~b LOWER SALT. 
0 D 

~n rD DUNDEE 

0 

12 
10 

8 LOWER GUNPOWDER 

6 ABOVE CARROLL PT. 

4 
2 
0 

12 
10 

N s 
........... 8 LOWER GUNPOWDER . 

6 BELOW CARROLL PT • 
0 
z 

4 
2 
0 

~h n D n CHES. BAY 

0 

q NONE FOUND MIDDLE R. 

0 

q I Ql .o. HAWK COVE 

0 f I I I I 1 1 
0 0 0 

0 0 0 . . . . . . 0 If) 0 
r-i N If) r-i r-i N 
I I ~ I I I 

If) r-i r-i r-i r-i . . . . 
r-i -.::t "' -.::t ~ 

r-i r-i 

SHELL LENGTII (mm} 

Figure 58. April 1980 juvenile Rangia cuneata size frequency 
distributions, Ponar grab samples, mud sediments. 



108 

16 
14 

12 
10 UPPER SALT. 

8 

6 
4 
2 
0 

N 

ltihiJ s 
......... DUNDEE . 
0 z 

~1 NONE FOUND SUE 

~i NONE FOUND DOVES 

0 ' ( I f I 

0 0 0 00 0 . . . . . 0 1.1') 0 I""'"!N 1.1') I""'"! I""'"! N 
I I I I I I I.J'),......j I""'"! I""'"! I""'"! I""'"! . . . . 

I""'"! ..;j" 0'1 ..;j" 0'1 
I""'"! I""'"! 

SHELL LENGTH (mm) 

Figure 59. April 1980 juvenile Rangia cuneata size frequency 
distributions, Ponar grab samples, sand sediments. 



SHELL 
LENGTil 
(nnn) 

0 
00 

(lj 
.u 
(lj 
a) 

~ 
::3 
() 

~I 

~1 
~1 
~1 
~l 
~l 
8 

6 
4 

2 
0 

22 
20 
18 

16 
14 
12 
10 

8 

6 

4 
2 
0 

-.. 
-
-
-
. 
.. 
. 
-
.. 

·n.,.. 

,... 

.... 

n m 
26 
24 
22 
20 

18 
16 
14 
12 
10 

8 
6 
4 
2 
0 

00 
0 • 

....:::tlf') 
NN 

~~ 
0 0 

M....:::t 
NN 

c 

0 [] 

n lJ 

[] 

~ -
~ -

,.. 

f-

~~ 

~ 

~ 

n 

d 0 . 0 

d lf"\ 
("'I) M 

J ...., ~ . . 
0'1 ....:::t 
N M 

0 

[] 

D 

dlTI 

~ 

f-

n., 

0 0 . . 
0 lf"\ 
....:::t ....:::t 

..!t I ...., . 0 

0\ ....::t 
("'I) ....:::t 

109 UPPER SALT. 

n 
0 ABOVE DIS. 

a om 

d]~db 
J1rrwJ On 
[] D II I I I b 

Cl 

0 0 0 0 . 0 . . 
0 lf"\ 0 lf"\ 
lf"\ lf"\ \0 \0 

~ ~ ~ I 
r-i . . . . 

0\ ....:::t 0\ ....:::t 
....:::t lf"\ lf"\ \0 

UPPER SALT. 
BELOW DIS. 

LOWER SALT. 

DUNDEE 

LOWER GUNPOWDER 
ABOVE CARQLL PI. 

LOWER GUNPOWDER 
BELOW CARROLL PT. 

CHES. BAY 

MIDDLE R • 

HAWK COVE 

0 0 0 . . . 
0 lf"\ 0 

""' ""' 00 

~ I I 
r-i rl . 0 

0\ ....:::t 0\ 
\0 ""' ""' 

0 

Figure 60. April 1980 Rangia cuneata size firequency distributions, dredge tows. 

0 . 
M 
00 
I 

rl . 
N 
00 



110 

NOVEMBER 19 79 

15 

~ 10 

Jft1l 
MUD 

5 no n mill 0 0 0 
40 
35 
30 SANDY 
25 MUD 
20 
15 
10 

5 
0 

1~lm [], MUDDY 

no 0 0 SAND 

1~~ SAND 

0 

APRIL 1980 

1~~ fbD MUD 
mn 0 . 0 

N 35 s 
.......... . 30 
0 
z 25 SANDY 

20 MUD 
15 
10 

5 
0 

~~ffi MUDDY 
SAND 

~ n n 0 0 n 

101 SAND 5 . NONE FOUND 
0 ••...•...•..• , I I 1 I I ( 11 II I I I I I i I I I l I I I l I I I i I I i 

0 0 0 0 0 0 0 0 
00 0 . . . . . . . . 0 IJ") 0 IJ") 0 IJ") 0 IJ") 

r-IN IJ") r-1 r-1 N N C't"') C't"') ~ ~ 

I I I ~ I I I ~ I I I 
I.J")r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 . . . . . . . 

r-1 ~ 0'\ ~ 0'\ ~ 0\ ~ 0\ ,. 
r-1 r-1 N N C't"') C't"') ~ 

SHELL LENGTH (nnn) 

Figure 61. November 1979 and April 1980 Rangia cuneata size 
frequency distributions, Ponar grab samples, Weir Pt. 



111 

Middle River or Sue Creek mud areas or in Sue Creek or Doves Cove sand 

areas (Figure 59). The largest adult populations were in the Chesapeake 

Bay and Gunpowder River sampling areas (Table 15), and the progression 

in maximum size down bay from upper Saltpeter appeared, as in the 

preceding sampling periods (Figure 60) ,, 

During the course of the study, the larger adult fraction 

of the R. cuneata population showed a gradual increase in median 

shell size in most of the areas that supported substantial populations 

(Figure 62). In the bay, the Middle River, and presumably in the 

Gunpowder below Carroll Point the clams in the smaller size fraction 

grew rapidly during the summer, with a doubling of the median size 

between June and September. This segment of the population persisted 

to some degree throughout the study in these four areas, but was the 

most successful in the Chesapeake Bay above the Middle River (Figures 

47, 53, 57, and 60). In Hawk Cove it was a small proportion of the 

population in June, and remained so. In the Middle and Gunpowder 

Rivers the smaller clams outnumbered the larger size fraction in June, 

but by November they constituted a minor component of the population. 

The adult clam size frequency distributions changed little between 

November and April, exhibiting no indication of a size selective 

winter kill. Overall population densities declined during the winter 

in most of the study area (Figure 45), and there was a complete absence 

of clams from the sand samples from Sue Creek, Doves Cove, and Weir 

Point in April. The persistence of a clam population in the sand 

areas in upper Saltpeter and Dundee Creeks may be evidence of a 

protective effect of the power plant plume during the winter. 
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Scolecolepides viridis: The spring reproductive period of this 

species of spionid polychaete (George 1966) was reflected in June and 

April abundance peaks in most of the sampling areas (Figure 63). The 

June spatial distribution in the creek mud areas was essentially 

uniform (Tables 4 and 6), while among the sand areas Dundee Creek 

supported the highest population densities (Table 5). The Weir Point 

data suggested that an intermediate, mud-sand mixture was actually 

preferred over more homogeneous mud or sand sediments (Figure 63). 

In September the Sue Creek mud populations were among the sparsest 

(Tables 7 and 9) while the sand stations in this creek exhibited 

relatively dense populations (Table 8). The distributions in mud 

within the reference creeks were uniform. In upper Saltpeter, however, 

significantly fewer were present upstream from the discharge, than 

downstream (Table 9). 

In November no S. viridis were found in the Sue Creek mud 

samples (Tables 10 and 12), while the sand samples yielded a few 

individuals (Table 11). Overall, the November population densities 

were higher in the bay and river sampling areas than in the creeks 

(Table 12). There were no statistically significant differences 

between the upper and lower sections of creeks, except for Dundee in 

which S. viridis was absent from samples taken at the upper stations. 

In the Gunpowder River, fewer were present at the stations above 

Carroll Point (U. Gunp.) than below (L. Gunp., Table 12). 

The April population increase was observed more for the creek 

mud and sand areas than for the river and bay stations (Figure 63). 

The highest population densities were in the upper Saltpeter and Dundee 

Creek sand areas (Table 14). In mud, the population in upper Saltpeter 

was significantly denser than the other creek populations (Table 13), 
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and no significant differences appeared between upper and lower creek 

sections (Table 15). 

The occurrence of the largest April creek~. viridis 

populations in the upper Saltpeter mud and sand and Dundee Creek sand 

sampling areas could reflect an acceleration of the reproductive and 

developmental phases of the life cycle in the presence of the Crane 

plant's thermal effluent. Spawning is triggered by rising temperature 

in the spring, and the rate of larval development increases with 

increasing temperature within the range 2-20°C (George 1966). In 

addition to larvae produced in Saltpeter and Dundee Creeks, the popu­

lation in these areas could also receive individuals originating in 

Seneca Creek and the bay, that are entrained in the Crane plant cooling 

water. This possible transport mechanism is consistent with the 

results of the zooplankton study (Grant et al. 1980) in which relatively 

large numbers of polychaete larvae were found in samples taken in 

March near the intake and discharge. Judging from the June 1979 data, 

however, the enhanced spring~· viridis populations in upper Saltpeter 

Creek do not persist into the summer. The September population 

reduction in upper Saltpeter Creek upstream from the discharge, relative 

to downstream,duplicates the pattern shown by Rangia cuneata (Figure 

45). For the study area as a whole, the S. viridis populations in the 

sandy areas in the creeks and at Weir Point exhibited the greatest 

temporal changes in abundance, followed by the creek mud populations, 

while the river and bay populations were more temporally stable. 

Leptocheirus plumulosus: Population maxima of this amphipod species 

were observed in June in most of the sampling areas (Figure 64). 

September minima followed by increases in late fall characterized 
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the bay and river areas, including lower Saltpeter Creek. In contrast, 

the creek areas excluding lower Saltpeter, in both mud and sand, 

maintained low population levels from September through April. The 

population in Doves Cove, the area of lowest salinity, was low in 

all four sampling periods. 

Relative to thE~ Sue Creek re.ference area, the upper Saltpeter 

Creek mud area exhibited significantly lower 1· plumulosus population 

densities in September and April (Tables 7 and 13), but not in June 

and November (Tables 4 and 10). In September the density in lower 

Saltpeter was significantly lower than in the bay and river areas 

(Table 9). In sand, however, the April populations in upper Saltpeter 

and Dundee Creeks were significant!~ denser than the populations in 

Sue Creek and Doves Cove (Table 14). 

The 1· plumulosus distribution pattern in September suggests 

that the Crane plant effluent may have accentuated the seasonal popu­

lation depression in uppe~r and lower Saltpeter Creek. Comparison of 

these sections with their reference area counterparts, Sue Creek and 

the Middle River, provides estimates of the magnitude of the apparent 

plant effect: a factor of 8 difference between the upper Saltpeter 

and sue Creek populations (2.3 vs 18 per 0.1 m2,Table 7), and a 

factor of 5 dif{erence between the lower Saltpeter and Middle River 

populations (11 vs 50 per 0.1 m2, Table 9). The population upswing 

in lower Saltpeter in November indicates that the reproductive ability 

in the vicinity of the plant was not impaired, and the April distri­

bution among the sand sites suggests an acceleration of the life cycle 

in the spring in the shallow zones near the discharge. Thus, although 

the Crane plant may influence the 1· .£.!umulosus population in Saltpeter 

Creek, the effect appears to be mixed, and to be restricted to the 

seasons when creek population densities are naturally low. The June 
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maxima in upper and lower Saltpeter were not significantly reduced, nor 

were the November and April population levels in lower Saltpeter. 

Cyathura polita: The distribution of this isopod species had several 

features in common with the patt~rns shown by L. plumulosus; a Jun~ 

maximum in most areas, great~r t~mporal stability in th~ riv~rs and 

bay than in th~ cr~~ks, and r~lativ~ scarcity in Dov~s Cov~ (Figur~ 65). 

A S~ptemb~r minimum was ~vid~nt also, but for~· polita it app~ar~d only 

in the upper sections of creeks (upper upper Saltpeter, Sue, Doves). 

The spatial and temporal patterns were similar in the reference areas 

and in the discharge area, thus there was no evidence of a response 

to the Crane plant effluent. 

Tubificidae: The highest population density of tubificids observed 

during the study was in the upper Saltpeter Creek sand area in April 

(Figure 66). The November level at this location was also high, but 

the differences among sampling areas in this month. were not statistically 

significant (Table 11). Nonetheless, the data from these two sampling 

runs suggest a positive response of the tubificids in the immediate 

discharge zone to the Crane plant effluent during the fall and spring. 

The mud population density in upper Saltpeter varied little among 

the sampling runs (Figure 66), and was not significantly different 

from reference creek densities (Tables 4, 7, 10 and 13). 

Dipterans: Midge larvae accounted for from 10 to 65% of the speci.es 

(Figure 41) and from 1 to 80% of the individuals (Figure 67} present 

in the benthic communities sampled. Seven species, which were 

sufficiently abundant and widespread to rank among the major taxa 

encountered during the study, will be discussed individually. An 

additional 19 species, with scattered occurrence, will be considered 

as a separate group. 
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Major species - Five of the seven major dipterans (Coelotanypus, 

Procladius, Cryptochironomus, Xenochironomus and Polypedilum) are 

considered to be primarily predaceous in their feeding habits (Coffman 

1978), and constitute the principal carnivore segment of the benthos 

in the study area. Their prey consists mainly of smaller organisms, 

such as protozoa, microcrustacea, oligochaetes, and smaller instars of 

chironomids. 

Coelotanypus sp. - This dipteran species was found in all of the 

mud sampling areas throughout the study (Figure 68), but was rarely 

present in the sand samples. Its abundance was generally greater in 

the creeks than in the rivers and bay, a pattern consistent with its 

characterization as a lentic littoral organism (Coffman 1978). In 

the creeks there was a distinct June minimum but no consistent seasonal 

maximum. The June minimum was lowest in upper Saltpeter (Table 4), 

suggesting that the temperature elevation due to the Crane discharge 

may have accelerated maturation and emergence of adults in this area. 

In September in upper Saltpeter, higher population densities were 

present downstream from the discharge than upstream (Table 9), a 

pattern that could reflect an augmentation of the downstream population 

by eggs or larvae pumped through the power plant from upper Seneca 

Creek on ebbing tides. In November there was a relatively sharp 

distinction between a dense creek population and a sparse river and 

bay population (Table 12), with the exception of the Gunpowder area 

above Carroll Point in which high densities occurred. This pattem 

could reflect a Crane plant influence that extended into the immediate 

Gunpowder River. In April the highest population levels were in the 
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Crane discharge area, including lower Saltpeter Creek, and in Doves 

Cove (Table 13). Overall, the April distribution was similar to the 

November and September patterns (Figure 68), indicating a relatively 

high stability in population levels in the cooler months. 

Procladius sp. - This dipteran species apparently emerged later in 

the summer than did Coelotanypus, and its larvae were rare in the 

September samples (Figure 69). In June, when peak population densities 

appeared in most of the sampling areas, the highest densities tended 

to be associated with the river stations. This pattern is consistent 

with the lentic profunda! habitat preference recorded for Procladius 

(Coffman 1978), but it could also have resulted from an acceleration 

of emergence in the creeks relative to the rivers, as observed by 

Moore (1980). The November and April results documented a population 

buildup that occurred in the mud but not in the sand sampling areas. 

None of the distributions indicate a power plant effect. 

Chironomus sp. - This species of dipteran was rarely collected in 

the bay and river areas, including lower Saltpeter Creek (Figure 70). 

In the creeks there was a greater abundance at the upper stations, 

consistent with a lentic littoral habitat preference (Coffman 1978). 

The largest populations in June and September were in Doves Cove, 

suggesting that salinity may have been a significant factor affecting 

the distribution of Chironomus in the study area. Upper Saltpeter was 

the only creek sampling area in which this species was absent from the 

mud samples in September. If this were a power plant effect it 

occurred, as with Leptocheirus plumulosus, at a time of naturally 

low populations. 
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Cryptochironomus sp. - Consistent low abundance associated with a 

territorial tendency (Curry 1958) is an appropriate description of 

the distribution of this dipteran species in the study area (Figure 

71). No power plant effect is evident. 

Tanytarsus sp. - Present exclusively in creek samples, this dipteran 

species exhibited its highest population densities in the upper Saltpeter 

and Dundee mud areas (Figure 72). The September minimum indicated for 

most of the sampling sites was consistent with the documented spring-

summer emergence period (Coffman 1978). A positive response to the 

Crane discharge during the cooler months was suggested by the relatively 

dense November and April populations in both mud and sand sediments in 

upper Saltpeter and Dundee Creeks. The large numbers collected in 

June at the upper Dundee stations probably belonged to the epiphytic 

species found on the rooted aquatic plants in this area by Nichols 

et al. (1979). 

Xenochironomus sp. and Polypedilum sp. - Both of these dipteran 

species were found predominantly in the sand sampling areas (Figure 

73). Both were relatively rare in upper Saltpeter Creek. Temporal 

variability was high in the Sue Creek and Doves Cove reference areas, 

as well as in Dundee Creek, and clear seasonal abundance patterns were 

not evident. Both species preferred the protected creek environment 

to the more exposed Weir Point sand area. 

Minor species - The distributions of 19 minor dipterans are presented 

in Table 16. Most of these are lentic littoral zone inhabitants that 

feed mainly on plant material and detritus (Coffman 1978), and the 

highest frequency of their occurrence was in the upper sections of 
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creeks. Several were found only in one creek: Micropsectra, 

Orthocladius, Smittia, and Trichocladius in Doves Cove; Glyptotendipes 

and Tribelos in Sue Creek; Brillia and Endochironomus in Dundee Creek. 

The macrophyte zone in upper Dundee yielded the largest numbers of 

these species in June (6) and April (10), while the sand area in Sue 

Creek had the most in September (7) and November (4). Minor dipteran 

species were found in river areas only in June and April, and were 

restricted to the Gunpowder and Weir Point sampling areas. This could 

represent the fringe of the Crane power plant discharge area community 

in these months. None of these species were found in the upper Saltpeter 

mud areas in September, the period when the area above the discharge 

exhibited the lowest species diversity and richness values obtained 

during the study (Figures 42 and 43). Two dipterans, Tanypus sp. and 

Parachironomus sp., were found in both the Sue Creek and Doves Cove 

mud reference areas in this month, and Parachironomus sp. was found 

also in lower Saltpeter Creek, suggesting that these two species were 

distributed widely among creeks in this period. Their absence from 

the September upper Saltpeter and Dundee Creek samples may represent 

exclusion due to the power plant discharge. 



Table 16 
Distributions of minor dipteran species 

Area 
Dundee Upper Salt. Lower Salt. Sue Doves Gunpowder Weir Pt. 

Species Month J s N A J s N A J s N A J s N A J s N A J s N A J s N A 

CricotoEus sp. u ULS* USL X* s LS UL u AB* 

Harnischia sp. 1 u s L ULS u ULS X X UL UL UL A AB X 

TanyEus sp. u UL u UL u UL UL u u UL 

Psectrocladius sp. u u s s A 

Par a chi ronomus sp. UL s X u s LS UL ULS LS A 

Harnis chia sp. 2 u s u X s. UL 

DicrotendiEes sp. u u s u LS s s 
t-' 
UJ 

Trissocladius sp. s LS 0\ 

Paratanytarsus sp. u s s u s s s LS X s s s s s 

Brillia sp. L UL 

Endochironomus sp. s u 

MicroEsectra sp. u 

0 rtho cla di us sp. u 

Smittia sp. L 

Trichocladius sp. s 

GlYEtotendiEes sp. s s s 

Tribelos sp. s 

Chaoborus sp. X 



Table 16 (continued). 

Species Month 
Dundee 

J S N A 

Ceratopogonidae ULS UL ULS U 

Upper Salt. 
J S N A 

UL L 

Lower Salt. 
J S N A 

X X 

J 

ULS 

Area 
Sue 

S N 

u 

Doves 
A J S N A 

u u 

*U= upper section, mud; L=lower section, mud; S=sand; X=present; A=above Caroll Pt.; B=below Carroll Pt. 

Gunpowder Weir Pt. 
J S N A J S N A 



Discussion 

The spatial and temporal distributions of various species 

have features that suggest that the Crane power plant may influence 

the composition of the benthic invertebrate community in the discharge 

creek system and possibly in the near field Gunpowder River. Inferences 

regarding these apparent effects have been drawn from comparisons of 

communities in segments of the discharge zone with communities in 

analagous segments of the reference systems. Particularly in the 

warmer months of the year, populations in the shallow water creek 

environments in the study area changed perceptibly over subtle 

longitudinal gradients in a group of interrelated parameters, including 

depth, sediment type, and light availability at the sediment surface. 

A number of species were either restricted to, or more abundant in 

the upper sections of the creeks, in which the depth of the water 

column and the depth of the photic zone were similar. Most of these 

species were dipterans that characteristically inhabit the littoral 

zones of lentic environments, in which primary productivity and detritus 

availability are high. Stations in the lower creek sections were only 

a few em deeper, but were apparently less littoral in character, and 

tended to attract fewer species. In contrast, the communities in 

river and bay areas differing in depth by 1 m and more were sufficiently 

similar to be grouped together within subclusters. 

As well as being less spatially variable in the deeper river 

and bay waters, the benthic environment and community were more 

temporally stable than in the shallow creek zones. In the river and 

bay sampling areas the water depths were sufficient to isolate the 

sediments from the extremes of temperature and from the seasonal 

138 
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fluctuations of light availability experienced in the creeks, but were 

not great enough to pennit the development of an anoxic bottom water 

layer similar to the one that causes a summer depletion of macro­

invertebrates in the deeper waters in the Calvert Cliffs region of the 

Chesapeake Bay (Holland~! al. 1977). 

The inherent di.fferences in community type were reflected 

in the similarity analyses which, within the mud sediment type, yielded 

two major clusters, one for the river-bay fauna, the other for the 

creek fauna. A similar pattern was observed by Ecological Analysts 

(1980), particularly for their summer 1979 sampling run in the Crane 

study area. The general benthos distribution is somewhat analogous to 

the zooplankton study results which also identified two basic clusters, 

one for an oligohaline estuarine community, the other for a freshwater 

community (Grant et al. 1980). More directly comparable, however, was 

the separation within the~ creek benthos cluster of the Doves Cove 

community (essentially freshwater) from the Crane area and Sue Creek 

communities (oligohaline). 

At the community level of data analysis, represented by the 

clustering exercise, a few anomalies were apparent that could represent 

power plant effects. One of these was the seasonal change in composition 

of the lower discharge area station cluster. In April, which represented 

a relatively high runoff, low salinity, low temperature period 

(Ecological Analysts 1980) the main discharge cluster was limited to 

upper Saltpeter and Dundee Creeks. The lower Saltpeter stations formed 

a separate group that was linked more closely to the Middle River and 

other river-bay station groups, suggesting that in the spring inter­

actions with the Gunpowder River dominated the development of the lower 
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Saltpeter benthic community. The analyses for the subsequent sampling 

periods showed incorporation of lower Saltpeter into the discharge zone 

clusters, a pattern consistent with a shift to dominance by the hydro­

dynamic regime imposed by the Crane plant. A residual influence of 

the Gunpowder River in the extreme lower end of lower Saltpeter was 

suggested by the inclusion in September and November of station N4-59, 

near the mouth, in a river-bay cluster (Figures 30 and 33). This 

pattern paralleled the results of the zooplankton study (Grant et al. 

1980) in which a lower Saltpeter mouth station clustered more often 

with Gunpowder River stations than with other Saltpeter Creek stations. 

The following types of apparent power plant effects were 

observed. On the community level, the benthos in the immediate 

discharge zone, upper upper Saltpeter Creek, exhibited a contraction 

in the late summer, expressed in terms of 1) total number of species 

(lowest of all mud sampling areas), 2) number of dipteran species 

(lowest of all creek mud sampling areas), 3) speci.es diversity (lowest 

of all mud sampling areas, and 4) species richness (lowest of all 

mud sampling areas). For lower Saltpeter Creek a late summer 

intensification of the power plant influence may be inferred from the 

similarity index value at which bhis area was linked to the Middle 

River, the most appropriate reference area: -.5 in September, versus 

a range of +.34 to +.67 for the other sampling periods (Figure 26). 

On the species level, five distinct plant effect patterns 

can be recognized. 

1) Mitigation of a winter population reduction, as suggested 

by the presence in April 1980 of Rangia cuneata in the upper Saltpeter 

and Dundee sand areas versus its absence from the Sue Creek and Doves 

Cove sand samples. 
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2) Acceleration of growth or development. This possible 

effect is consistent with the increase in maximum shell size of R. 

cuneata as the discharge was approached. It is also a possible 

explanation for the April distributions of Scolecolepfdes viridis, 

Leptocheirus plumulosus (in sand), Tanytarsus sp., and Tubificidae, 

which showed significantly higher population densities at discharge 

area sampling sites than at reference sites. These accelerated 

invertebrate population build-ups may have been tied to some degree 

to the earlier initiation of macrophyte! growth in the discharge area 

suggested by the SAV study results (Niehols et al. 1979). 

3) Addition o:E entrained individuals to the discharge area 

population. Scolecolepides viridis in April and Coelotanypus sp. in 

September had their highest population levels in the immediate discharge 

zone. These population build-ups could have been due, in part, to 

the recruitment of planktonic larvae transported through the Crane 

coo ling sys tern from S eneea Creek. 

4) Extension of range. The occurrence of relatively large 

numbers of Coelotanypus sp., along with minor dipterans characteristic 

of the creeks in samples from the Gunpowder River suggested a possible 

extension of the power plant influence beyond Saltpeter Creek. 

5) Intensification of summer population declines. The 

majority of the invertebrate species experienced decreases in population 

density during the summer throughout the study area. For Scolecolepides 

viridis, Leptocheirus plumulosus, Xenochironomus sp., and Polypedilum 

sp. these declines appeared to be more severe in the vicinity of the 

discharge than in the reference areas. 
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All of the species showing power plant effects have charac­

teristically large seasonal variations in abundance. For Scolecolepides 

viridis, Leptocheirus plumulosus, Coelotanypus sp., and Tanytarsus sp. 

the apparent responses to the power plant discharge tended to widen the 

annual ranges of population densities exhibited in the discharge zone. 

For Rangia cuneata, tubificids, Xenochironomus sp.~and Polypedilum sp. 

the effect was the opposite. The reproductive potentials of all of 

these species are so great that any degree of instability in their 

population levels induced by the Crane discharge appears to be on a 

short term, seasonal basis rather than of long term consequence. 

The most obvious feature·of the adult Rangia cuneata dis­

tribution, the progressive decline in shell size with distance from 

upper Saltpeter, or the progressive increase as the discharge is 

approached may be a plant effect involving both winter survival and 

growth rate. During the study period, however, very little recruitment 

to the adult population was detected in Saltpeter and Dundee Creeks. 

The most successful population in this regard was in the Chesapeake 

Bay sampling area, beyond any possible influence of the plant. Thus, 

although the Crane plant may influence the composi.tion, and may enhance 

the survival of an adult clam population in the near discharge area, 

it is not, at the present time, the guardian of the R. cuneata popu­

lation in the study area as a whole. 

The movement of the power plant discharge to Weir Point, 

the alternative site being considered, would affect the present 

discharge zone as well as the Weir Point area. Speculation about 

the nature of the Crane area benthic community in the absence of the 

power plant must include a consideration of the probable reduction in 

ambient salinity, hypothesized by Grant et al. (1980), and of the 

increase in the lentic character of Saltpeter Creek that would probably 
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result from the change from domination of the hydrodynamics in Saltpeter 

and Dundee Creeks by the pumping system of the plant to domination by 

the tidal exchange with the Gunpowder River. Under reduced salini.ties, 

the Crane area benthic community would probably resemble that of Doves 

Cove more than the present Crane community or that of Sue Creek. 

Dipterans would account for a larger proportion of the community in 

terms of both numbers of species and numbers of individuals, both 

because species such as Chironomus sp. would be more abundant and 

because non-dipteran invertebrates wow.d be less numerous. Oligohaline 

estuarine species such as Rangia cuneata and Leptocheirus plumulosus 

would probably exhibit wide fluctuations in peak abundance between 

dry years, when they could build up large populations, and wet years 

when their recruitment would be depressed. Thus although the Crane 

plant may be responsible for a degree of seasonal instability in the 

populations of certain species under the present regime, it may at 

the same time be maintaining a greater degree of year-to-year stability 

than would be found under other circumstances. 

A discharge at Weir Point would affect a river-bay community 

rather than a creek community. The sediments in the immediate Weir 

Point area are variable in composition, with an abundance of mixtures 

of sand and mud. Higher population densities of Scolecolepides viridis 

and Cyathura polita were found in this area than in the other areas 

sampled, and species of polychaetes and isopods normally aosent from 

the creek mud communities were found in addition. The densest clam 

beds found in this study were located between Weir Point and the Middle 

River. Overall, therefore, it appears that a relocation of the discharge 

to Weir Point would ultimately result ln a less stable benthic 
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community in the current discharge creek system, while at the same time 

it would alter the flow and thermal regimes in an area of Chesapeake 

Bay proper that is at present highly productive in terms of clams 

and other invertebrate species. Of the two alternatives, the existing 

discharge arrangement is the more desirable for the maintenance of the 

benthic invertebrate community. 

The overall characterization of the Crane area benthic 

community accomplished in our study is in close agreement with the 

results reported by Ecological Analysts (1980). The spatial and 

temporal distributions of the major species (Rangia cuneata, 

Scolecolepides viridis, Leptocheirus plumulosus, tubificids, Coelotanypus 

sp., and Procladius sp.) described in both sets of results are similar. 

Patterns shown in the EA data that reinforce our inferences concerning 

possible power plant effects include comparatively low summer popu­

lations in upper Saltpeter Creek for Scolecolepides viridis (EA 

Figure 6.1-35) and Leptocheirus plumulosus (EA Figure 6.1-27) 

(intensification of summer population declines), relatively high 

population densities in upper Saltpeter Creek of S. viridis in March 

(EA Figure 6.1-35) and of Coelotanypus sp. in November (EA Figure 

6.1-39) (addition of entrained individuals), and relatively high spring 

population densities of tubificids (EA Figure 6.1-31) in upper Saltpeter 

(acceleration of growth or development). The EA study design included 

a station in the upper, essentially freshwater Gunpowder River, near 

Maxwell Point, which yielded abundant insect larvae (EA Figure 6.1-38). 

Thus the dipteran distribution at our lower Gunpowder River stations, 

which we interpreted as evidence of a possible range extension of the 

creek community due to the power plant discharge, may actually have 
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represented the fringe of the freshwater Gunpowder community. The 

proximity of the upper Gunpowder community to the mouth of Saltpeter 

Creek provides support :for the hypothesized transfonnation of the 

Saltpeter Creek community from oligohaline to essentially freshwater 

if the operation of the power plant CE~ased. 
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Table Al 
April 1979 Benthos station locations 

8ta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Crane Power Plant 1 1 L3-·67 39°20.70' 76°21.677' 
Vicinity 2 L3-·60 39°20.00' 76°21.677' 

3 N2-·60 39°20.00' 76°20.516' 
4 N4-·38 39°17.80' 76°20.258' 
5 L5-65 39°20.50' 76°21.419' 
6 L2-·58.5 39°19.85' 76°21.806' 
7 K5-·43 39°18.30' 76°22.064' 
8 N4-·42 39°18.20' 76°20.258' 
9 N4-·40 39°18.00' 76°20.258' 

Bush River 4 1 T1-·81 39°22.10' 76°16.775' 
2 84-·81 39°22.10' 76°17.033' 
3 V4-·84 39°22.40' 76°15.098' 
4 V4-·83 39°22.30' 76°15.098' 
5 V5-·91 39°23.10' 76°14.969' 
6 V5-·90 39°23.00' 76°14.969' 
7 84-·80 39°22.00' 76°.17.033' 
8 V4-·82 39°22.20' 76°15.098' 
9 V3-·78 39°21.80' 76°15.227' 
0 V4-·70 39°21.00' 76°15.098' 

Back River 6 1 Hl-·13 39°15.30' 76°24.515' 
2 H2-·11 39°15.10' 76°24.386' 
3 D2-·8 39°14.80' 76°27.095' 
4 D3-·9 39°14.90' 76°26.966' 
5 D3-·30 39°17.00' 76°26.966' 
6 D5-·28 39°16.80' 76°26.708' 
7 A3-·38 39°17.80' 76°28.901' 
8 Bl-·38 39°17.80' 76°28.514' 
9 D3-·31 39°17.10' 76°26.966' 
0 B5-35 39°17.50' 76°27.998' 

Back River 5 1 F1-6 39°14.60' 76°25.805' 
Dredge 8ta. 

Middle River 7 1 Hl-32 39°17.20' 76°24.515 1 

2 H5-32 39°17.20' 76°23.999' 
3 F2-41 39°18.10' 76°25.676' 
4 F4-42 39°18.20' 76°25.418' 
5 !4-43 39°18.30' 76°23.483' 
6 J2-43 39°18.30' 76°23.096' 
7 !4-26 39°16.60' 76°23.483' 
8 H2-31 39°17.10' 76°24.386' 
9 F2-40 39°18.00' 76°25.676' 
0 !3-·24 39°16.40' 76°23.612' 



Area 

Middle River 
Dredge Sta. 
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Table Al (continued) 
April 1979 Benthos station 

Sta 
Area Code Chart 
No. No. Code 

8 1 E5-48 
2 G2-45 
3 H3-44 
4 !2-40 
5 !2-37 
6 J2-37 
7 J1-34 

locations 

Latitude Longitude 

39°18.80' 76°25.934' 
39°18.50' 76°25.031' 
39°18.40' 76°24.257' 
39°18.00' 76°23.741' 
39°17.70' 76°23.741' 
39°17.70' 76°23.096' 
39°17.40' 76°23.225' 
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Table A2 
June 1979 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Dundee Cr. 1 1 L2--69 39°20.90' 76°21.806' 
2 Ll--68. 5 39°20.85' 76°21.935' 
3 L3--6 7. 5 39°20.75' 76°21.677' 
4 12--6 7 39°20.70' 76°21.806' 
5 14--66.5 39°20.65' 76°21.548' 
6 14.5-65.25 39°20.52' 76°21.484' 
7 15--65 39°20.50' 76°21.419' 
8 15--64. 75 39°20.48' 76°21.419' 

Upper Saltpeter Cr. 2 1 K5-61 39°20.10' 76°22.064' 
2 11.5-60.5 39°20.05' 76°21.871' 
3 11 .. 5-59.5 39°19.95' 76°21.871' 
4 13--60 39°20.00' 76°21.677' 
5 L4--59. 5 39°19.95' 76°21.548' 
6 11 .. 75-58.5 39°19.85' 76°21.838' 
7 12 .. 25-58.5 39°19.85' 76°21.774' 
8 13--58 39°19.80' 76°21.677' 

Lower Saltpeter Cr. 3 1 Nl--60 39°20.00' 76°20.645' 
2 N2--58 39°19.80' 76°20.516' 
3 N3--61 39° 20.10' 76°20.387' 
4 N4--59 39°19.90' 76°20.258' 
5 N3--5 7 39°19.70' 76°20.387' 

Doves Cove 4 1 S4--80. 5 39°22.05' 76°17.033' 
2 S4 .. 5-81 39°22.10' 76°16.969' 
3 S5 .. 5-81.5 39°22.15' 76°16.840' 
4 T1.5-81 39°22.10' 76°16.715' 
5 T2--80 39° 22.00' 76°16.646' 
6 T1 .. 5-79.5 39°21.95' 76°16.715' 
7 U1.5-76.5 39°21.65' 76°16.066' 
8 U2-75 39°21.50' 76°16.001' 

Sue Cr. 5 1 G4.5-32 39°17.20' 76°24.709' 
2 H1-32 39°17.20' 76°24.515' 
3 H2.5-32.5 39°17.25' 76°24.322' 
4 H3.5-32.5 39°17.25' 76°24.193' 
5 H4-33 39°17.30' 76°24.128' 
6 Hl.5-31 39°17.10' 76°24.451' 
7 H2-31.5 39°17.15' 76°24.386' 
8 H2.5-31.5 39°17.1~' 76°24.322' 

Norman Cr. 6 1 F2-41.5 39°18.15' 76°25.676' 
2 F3.5-42.5 39°18.25' 76°25.483' 
3 F4 .. 5-43.5 39°18.35' 76°25.354' 
4 F4.5-42.5 39°18.25' 76°25.354' 
5 F5 .. 5-43 39°18.30' 76°25.225' 
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Table A2 (continued) 
June 1979 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Middle R. 7 1 14-40 39°18.00' 76°23.483' 
2 !2-37 39°17.70' 76°23.741' 
3 !5-35 39°17.50' 76°23.354' 
4 J3-35 39°17.50' 76°22.967' 

Weir Pt. 8 1 N4-39 39°17.90' 76°20.258' 
2 N3-35 39°17.50' 76°20.387' 
3 N5-41 39°18.10' 76°20.129' 
4 N3-40 39°18.00' 76°20.387' 
5 N2.5-40 39°18.00' 76°20.452' 
6 N2.5-41.5 39°18.15' 76°20.452' 
7 N3.5-41.5 39°18.15' 76°20.323' 
8 N2-40 39°18.00' 76°20.516' 

Gunpowder R. 9 1 P4-51 39°19.10' 76°18. 968' 
2 04-51 39°19.10' 76°19.613' 

Chesapeake Bay 0 1 M4-46 39°18.60' 76°20.903' 
(tows only) 2 12-45 39°18.50' 76°21.806' 

3 13-39 39°17.90' 76°21.677' 
4 K5-31 39°17.10' 76°22.064' 
5 M3-26 39°16.60' 76°21.032' 
6 12-20 39°16.00' 76°21.806' 
7 K2-26 39°16.60' 76°22.451' 
8 !5-18 39°15.80' 76°23.354' 
9 J2-14 39°15.40' 76°23.096' 
0 !1-12 39°15.20' 76°23.~70' 
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Table A3 
September 1979 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Dundee Cr. 1 1 L3-69 39°20.90' 76°21.677' 
2 13-68 39°20.80' 76°21.677' 
3 11-67 39°20.70' 76°21.935' 
4 13.5-66.5 39°20.65' 76°21.613' 
5 15·-66 39°20.60' 76°21.419' 
6 14.75-65.25 39°20.52' 76°21.451' 
7 15·-65 39°20.50' 76°21.419' 
8 15·-64. 5 39°20.45' 76°21.419' 

Upper Saltpeter Cr. 2 1 KJ-62 39°20.20' 76°22.322' 
2 K4·-61. 5 39°20.15' 76°22.193' 
3 11·-60. 5 39°20.05' 76°21.935' 
4 12.5-60.5 39°20.05' 76°21.742' 
5 13.5-59.5 39°19.95' 76°21.613' 
6 15·-59 39°19.90' 76°21.419' 
7 12·-58. 5 39°19.85' 76°21.806' 
8 12.5-58.5 39°19.85' 76°21.742' 
9 13·-58 39°19.80' 76°21.677' 

(Rangia metals only) 0 K2·-63 39°20.30' 76°22.451' 

Lower Saltpeter Cr. 3 1 Nl·-62 39°20.20' 76°20.645' 
2 N2·-61 39°20.10' 76°20.516' 
3 Nl·-59 39°19.90' 76°20.645' 
4 N3·-60 39°20.00' 76°20.387' 
5 N4·-59 39°19.90' 76°20.258' 

Doves Cove 4 1 S4.5-80.5 39°22.05' 76°16.969' 
2 Tl·-80.5 39°22.05' 76°16.775' 
3 T2·-81 39°22.10 76°16.646' 
4 T3-80 39°22.00' 76°16.517' 
5 T4-81 39°22.10' 76°16.388' 
6 T3-84.5 39°22.45' 76°16.517' 
7 T2-79 39°21.90' 76°16.646' 
8 T5.5-76 39°21.60' 76°16.195' 
9 U4-81 39°22.10' 76°15.743' 

Sue Cr. 5 1 G5-32 39°17.20' 76°24.644' 
2 Hl-32 39°17.20' 76°24.515' 
3 H2-32 39°17.20' 76°24.386' 
4 H2.5-32.5 39°17.25' 76°24.322' 
5 H3-32.5 39°17.25' 76°24.257' 
6 Hl.5-31 39°17.10' 76°24.451' 
7 H2-31.5 39°17.15' 76°24.386' 
8 H2.5-31.5 39°17.15' 76°24.322' 
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Table A3 (continued) 
September 1979 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Ches. Bay between 6 1 M5-30 39°17.00' 76°20.774' 
Seneca Cr. & Middle R. 2 L5-34 39°17.40' 76°21.419' 

3 L3-40 39°18.00' 76°21.677' 
(tows only) 4 N2-17 39°15.70' 76°20.516' 

5 Pl-20 39°16.00' 76°19.355' 
6 S5-25 39°16.50' 76°16.904' 

Middle R. 7 1 12-38 39°17.80' 76°23.741' 
2 !5-38 39°17.80' 76°23.354' 
3 !5-36 39°17.60' 76°23.354' 
4 14-34 39°17.40' 76°23.483' 
5 J2-35 39°17.50' 76°23.096' 

Weir Pt. 8 1 N3-37 39°17.70' 76°20.387' 
2 N3.5-39 39°17.90' 76°20.323'. 
3 N5-41 39°18.10' 76°20.129' 
4 N3-40 39°18.00' 76°20.387' 
5 N2.5~41 39°18.10' 76°20.452' 
6 N2-38 39°17.80' 76°20.516' 
7 N4-41.5 39°18.15' 76°20.258' 
8 N3-40.5 39°18.05' 76°20.387' 

Gunpowder R. 9 1 05-53 39°19.30' 76°19.484' 
2 P2-51 39°19.10' 76°19.226' 
3 P4-52 39°19.20' 76°18.968' 

(tows only) 4 01-46 39°18.60' 76°20.000' 
5 Pl-45 39°18.50 76°19.355' 
6 Q4-46 39°18.60' 76°18.323' 
7 03-66 39°20.60' 76°19.742' 
8 Q3-68 39°20.80' 76°18.452' 

Hawk Cove 0 1 !4-14 39°15.40' 76°23.483' 
2 J2-18 39°15.80' 76°23.096'. 
3 K1-15 39°15.50' .76°22.580' 
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Table A4 
November 1979 Benthos station locations 

Sta 
Area. Code Chart 

Area No. No. Code Latitude Longitude 

Dundee Cr. 1 1 L2.5-69 39°20.90' 76°21.742' 
2 L3·-68 39°20.80' 76°21.677' 
3 L2.5-67 39°20.70' 76°21.742' 
4 L3·-65. 5 39°20.55' 76°21.677' 
5 15·-66 39°20.60' 76°21.419' 
6 14.5-65.25 39 ° 20.52' 76°21.484' 
7 15·-65. 25 39°20.52' 76°21.419' 
8 15·-64. 5 39°20.45' 76°21.419' 

Upper Saltpeter Cr. 2 1 K4·-62 39°20.20' 76°22.193' 
2 K5.5-60 39°20.00' 76°22.000' 
3 Ll·-61 39°20.10' 76°21.935' 
4 L4·-59. 5 39°19.95 76°21.548' 
5 15·-60 39°20.00' 76°21.419' 
6 12.75-58.5 39 °19.85' 76°21.709' 
7 12.5-58.5 39°19.85' 76°21.742' 
8 L2 .. 5-60.5 39°20.05' 76°21.742' 
9 12·-58. 5 39°19.85' 76°21.806' 

Lower Saltpeter Cr. 3 1 N4--59 39°19.90' 76°20.258' 
2 N3--59 39°19.90' 76°20.387' 
3 N3--61 39°20.10' 76°20.387' 
4 N2--62 39°20.20' 76°20.516' 
5 N1--62 39°20.20' 76°20.645' 

Doves Cove 4 1 T2--81 39°22.10' 76°16.646' 
2 T1 .. 5-80.5 39°22.05' '76°16.711' 
3 T1--81. 5 39°22.15' 76°16.775' 
4 S5 .. 5-81 39°22.10' 76°16.840' 
5 S4.5-80.5 39°22.05' 76°16.969' 
6 T4.5-76.5 39°21.65' 76°16.324' 
7 T5.5-76 39°21.60' 76°16.195' 
8 U1.5-75.5 39°21.55' 76°16.066' 

Sue Cr. 5 1 H3-32.5 39°17.25' 76°24.257' 
2 H2.5-32.5 39°17.25' 76°24.322' 
3 H2-32 39°17.20' 76°24.386' 
4 Hl-32 39°17.20' 76°24.515' 
5 G5.5-32.5 39°17.25 76°24.580' 
6 H1.5-31 39°17.10' 76°24.451' 
7 H2-31.5 39°17.1,5' 76°24.386' 
8 H2.5-31.5 39°17.15' 76°24.322' 

Chesapeake Bay, 6 1 M2-31 39°17.10' 76°21.161' 
2 L4-·39 39°17.90' 76°21.548' 
3 14-·35 39°17.50' 76°21.548' 
4 K4.5-52 39°19.20' 76°22.129' 
5 Ll-·50 39°19.00' 76°21.935' 
6 L4-·48 39°18.80' 76°21.548' 
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Table A4 (continued) 
November 1979 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Middle River 7 1 !3-38 39°17.80' 76°23.612' 
2 !5-37 39°17.70' 76°23.354' 
3 !4-35 39°17.50' 76°23.483' 
4 Jl-35 39°17.50' 76°23.225' 
5 J3-36 39°17.60 76°22.967' 

Weir Point 8 1 N3-36 39°17.60' 76°20.387' 
2 N3.5-38 39°17.80' 76°20.323' 
3 N1.5-40 39°18.00' 76°20.581' 
4 N3.5-41 39°18.10' 76°20.323' 
5 N2-41.5 39°18.15' 76°20.516' 
6 N3.5-42 39 °18.20' 76°20.323' 
7 .N3-39 39°17.90' 76°20.387' 
8 N5-41 39°18.10' 76°20.129' 

Gunpowder River 9 1 02-46 39°18.60' 76°19.871' 
2 04-45 39°18.50' 76°19.613' 
3 05-44 39°18.40' 76°19.484' 
4 04-52 39°19.20' 76°19.613' 
5 Pl-51 39°19.10' 76°19.355' 
6 P3-53 39°19.30' 76°19.097' 

Hawk Cove 0 1 !5-14 39°15.40' 76°23.354' 
2 J5-15 39°15.50' 76°22.709' 
3 J2-17 39°15.70' 76°23.096' 
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Table AS 
April 1980 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Dundee Cr. 1 1 L2-69.5 39°20.95' 76°21.806' 
2 Ll.S-68.5 39°20.85' 76°21.871' 
3 L2-67 39°20.70' 76°21.806' 
4 L2.5-66.5 39°20.65' 76°21.742' 
5 L4-67 39°20.70' 76°21.548' 
6 LS-64.75 39°20.48' 76°21.419' 
7 LS-65.25 39°20.52' 76°21.419' 
8 L4.75-65.25 39°20.52' 76°21.451' 

Gunpowder R. 9 1 03-45 39°18.50' 76°19.742' 
2 04-44 39°18.40' 76°19.613' 
3 Pl-45 39°18.50' 76°19.355' 
4 P2-51 39°19.10' 76°19.226' 
5 P3-53 39°19.30' 76°19.097' 
6 05-53 39°19.30' 76°19.484' 

Upper Saltpeter Cr. 2 1 K4-61 39 ° 20 .10' 76°22.193' 
2 K4.5-60.5 39°20.05' 76°22.129' 
3 K5.5-61 39°20.10' 76°22.000' 
4 L3-59.5 39°19.95' 76°21.677' 
5 L3.5-60.5 39°20.05' 76°21.613' 
6 L4-59 39°19.90' 76°21.548' 
7 Ll.S-58.5 39°19.85 76°21.871' 
8 L2.5-58.5 39°19.85' 76°21.742' 
9 L3-58 39°19.80' 76°21.677' 

Lower Saltpeter Cr. 3 1 MS-62 39 ° 20.20' 76°20.774' 
2 N2-61 39°20.10' 76°20:516' 
3 N3-62 39°20.20' 76°20.387' 
4 N3-60 39°20.00' 76°20.387' 
5 N4-59 39°19.90' 76°20.258' 

Doves Cove 4 1 S4-81 39°22.10' 76°17.033' 
2 S4.5-80 39°22.00' 76°16.969' 
3 SS-81 39°22.10' 76°16.904' 
4 Tl-80 39°22.00' 76°16.775' 
5 T2-81 39°22.10' 76°16.646' 
6 T4-76.5 39°21.65' 76°16.388' 
7 TS-76.5 39°21.65' 76°16.259' 
8 U1-76 39°21.60' 76°16.130' 

Sue Cr. 5 1 G5.5-32 39°17.20' 76°24.580' 
2 Hl-32 39°17.20' 76°24.515' 
3 H2-31.5 39°17.15' 76°24.386' 
4 H2.5-32.5 39°17.25' 76°24.322' 
5 H3-32. 5 39°17.25' 76°24.257' 
6 Hl.S-31 39°17.10' 76°24.451' 
7 H2-31.25 39°17.12' 76°24.386' 
8 H2.5-31.5 39°17.15' 76°24.322' 
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Table AS (continued) 
April 1980 Benthos station locations 

Sta 
Area Code Chart 

Area No. No. Code Latitude Longitude 

Chesapeake Bay 6 1 L5-40 39°18.00' 76°21.419' 
2 L4-36 39°17.60' 76°21.548' 
3 Ml-32 39°17.20' 76°21.290' 

Middle R. 7 1 13-38 39°17.80' 76°23.612' 
2 14-37 39°17.70' 76°23.483' 
3 15-38 39°17.80' 76°23.354' 
4 14-35 39°17.50' 76°23.483' 
5 J2-35 39 °17.50' 76°23.096' 

Weir Pt. 8 1 N3-35 39°17.50' 76°20.387' 
2 N3-37 39°17.70' 76°20.387' 
3 N3-40 39°18.00' 76°20.387' 
4 N4.5-41.5 39°18.15' 76°20.194' 
5 N2-40 39°18.00' 76°20.516' 
6 NS-42 39°18.20' 76°20.129' 
7 N2-41 39°18.10' 76°20.516' 
8 N3-41.5 39°18.15' 76°20.387' 

Hawk Cove 0 1 Jl-17 39°15.70' 76°23.225' 
2 J3-16 39°15.60' 76°22.967' 
3 14-15 39°15.50' 76°23.483' 
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Table Cl 
Physico-chemical data, April 1979 benthos sampling dates 

Time Sample Temp. Sal. D.O. Secchi Total Sediment Sediment 
(EDT) Depth ( oc) (o/oo) (mg/1) Depth Depth Loss on Type 

(m) (m) (m) Ignition 
Area Station Date (%) 

Gunpowder Buoy 11 4-23 0751 0 13.80 .195 11.23 .37 2.62 
2.0 13.85 .682 11.21 

Buoy 9 4-23 0805 0 13.10 • 282 11.78 • 37 4.56 
4.0 13.60 • 485 11.15 

Seneca Cr. Lt. 2 4-23 0825 0 13.40 .323 12.75 .45 2.07 
2.0 13.00 .408 11.64 

K5-43 4-23 0837 0 12.85 . 323 11.62 .37 1. 87 .34 sand 
1.0 12.95 .323 11.70 

Weir Pt. N4-42 4-23 0904 0 13.20 • 440 11.72 .35 • 97 .08 sand 
~ 

0.5 13.40 .440 11.76 \.0 
0'\ 

N4-40 4-23 0935 0 13.60 . 480 11.92 .34 2.77 1.82 muddy 
2.5 12.90 • 706 11.43 sand 

N4-38 4-23 1015 0 13.75 . 599 11.98 . 36 4.00 9.78 mud 
3.5 12.20 1.111 10.15 

Lower N2-60 4-23 1034 0 17.35 . 305 11.35 .33 1. 71 8.61 mud 
Saltpeter Cr. 1. 25 17.00 .323 11.17 

Upper L3-60 4-23 1108 0 21.05 . 305 11.37 .38 1. 32 9.07 mud 
Saltpeter Cr. 1.0 19.35 • 305 11.56 

L2-58.5 4-23 1124 .5 21.75 .305 10.93 • 35 • 82 .46 sand 

Dundee Cr. L5-65 4-23 1145 .5 17.60 • 313 10.64 .38 • 76 .60 sand 

L3-67 4-23 1156 0 17.15 • 318 10.20 .33 1.33 10.52 mud 
1.0 17.10 .318 10.13 

Redman Cove V5-91 4-24 0750 0 15.00 .133 10.13 . 45 1. 45 1.90 sandy 
1.0 14.80 .135 10.93 mud 



TableCl (continued). 

Time Sample Temp. Sal. D.O. Secchi Total Sediment Sediment 
(EDT) Depth ( oc) (o/oo) (mg/1) Depth Depth Loss on Type 

(m) (m) (m) Ignition 
Area Station Date (%) 

V5-90 4-24 0809 0 14.60 .135 11.82 • 42 1.86 7.52 mud, 
1.5 14.40 .130 11.45 shell 

Towner Cove V4-84 4-24 0831 0 14.80 .170 11.70 . 49 1. 75 6.83 sandy 
1.5 14.60 . 205 11.23 mud 

V4 .... 83 4-24 0845 0 14.95 .175 11.29 .46 1.60 6.21 mud 
1. 50 14.80 .180 11.23 

V4-82 4-24 0900 .5 14.95 .145 11.41 .42 .74 . 40 sand 

Doves Cove Tl-81 4-24 0917 0 15.40 .142 11.92 .57 1. 42 9.16 mud 
1.0 14.95 .138 11.43 

S4-81 4-24 0930 0 15.50 .142 11.70 .48 1.19 9.55 mud ~ 

1.0 15.30 .142 10.70 \0 
-..! 

S4-80 4-24 0946 .5 15.40 .138 11.82 .51 • 72 .33 silty 
sand 

Bush R. V4-70 4-24 1148 0 13.90 . 207 11.35 .43 2.09 mud 
2.0 13.95 . 210 11.31 

Buoy 2 4-24 1210 0 12.50 .145 - 9. 89 • 26 3.00 mud 
3.0 12.60 .145 9.12 

U3-78 4-24 1305 0 14. 70 .135 11.82 . 45 2.65 .98 sand 
2.0 14.70 .135 11.90 

W2-117 4-24 1522 0 16.25 .113 10.47 • 38 1. 43 mud 
1.0 16.25 .116 10.60 

Seneca Cr. Lt. 2 4-25 0807 0 14.30 .471 12.63 • 66 2.41 
2.0 13.80 .534 11.41 

Hawk Cove Buoy N2 4-25 0821 0 14.00 • 646 11.76 .52 2.36 
2.0 12.50 1.029 10.66 



Table Cl Cconti_nued). 

Time Sample Temp. Sal. D.O. Sec chi Total Sediment Sediment 
(EDT) Depth ( OC) (_o/ oo) (mg/1) Depth Depth Loss on Type 

(m) (m) (m) Ignition 
Area Station Date (%) 

Browns Cr. I3-24 4-25 0833 0 15.05 .618 13.08 • 45 1. 43 .53 muddy 
1.0 15.00 .618 13.20 sand 

I4-26 4-25 0849 0 15.65 • 632 12.96 .34 1. 37 5. 39 mud 
1.0 15.60 .632 12.73 

Sue Cr. H5-32 4-25 0912 0 15.40 .378 11.11 • 39 1.28 8.44 mud 
1.0 15.20 .386 11.07 

Hl-32 4-25 0927 0 15.80 • 376 11.21 .40 1. 36 mud 
1.0 15.80 • 376 11.21 

H2-31 4-25 0940 .5 15.20 .384 10.95 • 29 . 80 • 94 sand 

Galloway Cr. I4-43 4-25 1020 0 15.40 .378 12.31 .34 1. 88 9.94 mud ....... 
1. 50 15.15 • 378 11.78 \0 

00 

J2-43 4-25 1035 0 15.40 .381 12.29 .44 2.02 mud 
1. 50 15.00 • 384 11.90 

Norman Cr. F4-42 4-25 1052 0 16.70 • 445 11.03 .54 1. 58 10.33 mud 
1. 25 16.00 .437 11.37 

F2-41 4-25 1106 0 16.60 .442 11.33 • 45 1. 58 mud 
1. 25 16.20 .445 10.80 

F2-40 4-25 1120 .5 15.20 • 448 11.52 • 29 .51 • 82 sand 

Middle R. G2-45 4-25 1135 0 15.80 .437 11.07 .51 2.26 mud 
2.0 15.40 .437 10.72 

E5-48 4-25 1202 0 16.40 • 496 10.62 .63 1. 73 9. 82 mud 
1. 50 16.55 • 480 10.74 

H3-44 4-25 1240 0 16.60 • 394 11.33 • 39 1.91 muddy 
1. 50 16.70 • 400 11.47 sand 



Table Cl (_continued). 

Time Sample Temp. Sal. D.O. Sec chi Total Sediment Sediment 
(EDT) Depth ( OC) (o/oo) (mg/1) Depth Depth Loss on Type 

(m) (m) (m) Ignition 
Area Station Date (%) 

Middle R. 12-40 4-25 1317 0 16.60 • 41 2.48 mud 
2.0 15.45 .421 11.35 

!2-37 4-25 1341 0 15.90 .36 2.98 7.99 mud 
2.50 15.15 . 391 10.58 

J2=37 4-25 1412 0 16.40 • 35 1.16 1.00 mud 
1.0 16.30 • 418 

Jl-34 4-25 1450 1"\ • 50 3.09 mud v 

2.5 

Rocky Pt. H2-ll 4-26 0845 0 17.10 • 798 12.06 . 46 1. 82 9.70 mud 
1. 50 16.40 • 798 11.62 

..... 
Hl-13 4-26 0857 0 17.50 . 826 12.81 .46 1. 60 mud 1.0 

1.0 

1. 25 16.80 • 801 11.62 

Back R. D3-9 4-26 0925 0 17.80 .618 13.28 .34 1. 07 10.03 mud 
. 75 17.25 . 649 12.73 

D2-8 4-26 0935 0 18.00 .558 11.84 .32 • 85 mud 
• 5 17.90 .564 11.72 

D5-28 4-26 0959 0 17.70 . 424 12.84 .38 1. 69 13.62 mud 
1. 50 17.45 .461 11.45 

D3-30 4-26 1010 0 18.00 . 350 12.10 .33 1. 30 mud 
1.0 17.70 • 413 11.33 

D3-31 4-26 1020 • 5 18.10 . 357 12.49 • 32 .54 .71 muddy 
sand 

Bl-38 4-26 1036 0 18.65 . 355 5.22 .34 1. 49 10.68 mud 
1.0 18.60 . 357 5.46 

A3-38 4-26 1050 0 18. 70 .334 5.87 .31 1.17 mud 
1.0 19.40 • 336 5.73 



Table Cl (continued) • 

Time Sample Temp • Sal. 
.. (EDT) Depth ( oc) (o/oo) 

Area Station Date 

Back R. BS-35 4-26 1109 .5 18.80 • 360 

Fl-6 4-26 1243 0 16.80 .682 
1.75 16.60 .712 

D. 0. Secchi Total 
(mg/1) Depth Depth 

(m) (m) 

13.81 .29 .61 

11.25 .38 2.01 
10.72 

Sediment 
Loss on 
Ignition 

(%) 

1. 92 

10.73 

Sediment 
Type 

muddy 
sand 

mud 

N 
0 
0 



Table C2 
Physico-chemical data, June 1979 benthos sampling dates 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EDT) (m) oc (o/oo) (mg/1) (m) (m) (%) Type 

Gunpowder R. buoy 11 6-25 0721 0 20.70 .370 7.45 • 20 
2.0 20.50 .389 7. 92 

buoy 9 6-25 0732 0 20.80 .665 7.33 .25 
4.0 20.60 .673 7.29 

Seneca Cr. Lt. 2 6-25 0747 0 20.80 . 834 7.19 .28 
2.0 20.60 . 820 7.09 

Weir Pt. N2.5-41.5 6-25 0758 0 20.50 .715 7.23 .28 1.90 .43 muddy sand 
1.5 20.40 .723 7. 27 

N3. 5-41. 5 6-25 0825 0 20.45 . 7 42 7.23 • 32 1.13 .36 sand 
. 5 20.40 • 742 7.25 

NS-41 6-25 0905 0 20.30 • 759 7. 66 • 34 2.65 3.14 sandy mud N 

2.25 20.20 . 86 7 7.56 0 
t-a 

N4-39 6-25 0936 0 20.90 . 742 7.58 . 29 5.10 9.61 mud 
4.5 20.40 .756 7.39 

N3-35 6-25 0959 0 21.00 .938 7.64 .25 3.77 11.81 mud 
3.5 20.90 .941 7.72 

N3-40 6-25 1030 0 20.30 . 723 7.82 • 26 3.46 4.51 sandy mud 
3.0 20.20 . 742 7.90 

N2-40 6-25 1056 0 21.00 . 754 7.74 .26 1.68 • 42 sand 
1.0 20.90 • 751 7.86 

N2.5-40 6-25 1120 0 20.80 . 759 7. 62 . 35 2.27 .88 muddy sand 
2.0 20.60 • 754 7.76 

Dundee Cr. 12-69 6-25 1645 0 23.50 • 885 9.12 .43 .98 12.42 mud, 
1.0 23.40 • 885 9.55 macrophytes 

L1-68. 5 6-25 1700 0 23.40 .941 9.87 .41 1.02 11.99 mud, 
. 5 23.20 .874 9.67 macrophytes 

L2-67 6-25 1715 0 23.20 .964 11.25 .54 1.02 12.32 mud, 
.5 23.10 . 890 11.37 macrophytes 

L3-67.5 6-25 1730 0 23.70 . 910 7.58 . 22 1.08 11.80 mud 
.5 23.50 . 910 7. 43 

14-66.5 6-25 1742 0 23.45 • 882 7. 92 .23 1.15 11.46 mud 
.5 23.40 . 882 8.02 



Table C2 (continued). 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EDT) (m) oc (o/oo) (mg/1) (m) (m) (%) Type 

Gunpowder R. buoy 11 6-26 0715 0 21.30 • 709 7.58 .23 
2.0 21.20 . 712 7.49 

buoy 9 6-26 0725 0 20.50 .701 8.16 .26 
4.5 20.40 . 790 8.02 

P4-51 6-26 0734 0 21.05 • 695 7.90 .26 3.09 5.60 sandy mud 
2.5 20.95 .756 7.80 

04-51 6-26 0749 0 21.15 • 616 7.94 .20 1. 88 2.98 muddy sand 
1.5 20.80 .621 7.66 

Lower Saltpeter Cr. N4-59 6-26 0900 0 21.30 .599 7. 72 .24 2.40 8.63 mud 
2.0 20.95 .602 7.30 

N3-57 6-26 0909 0 20.85 • 629 7.56 .23 2.58 5.08 mud 
2.0 20.80 • 682 7.28 

N2-58 6-26 0940 0 21.60 • 488 8.16 .27 2.38 9.50 mud N 
1. 75 20.95 .509 7.46 0 

N 
Nl-60 6-26 0955 0 21.65 • 621 7. 98 .27 2.40 9.18 mud 

1.5 21.40 • 693 7.74 
N3-61 6.26 1025 0 21.85 • 483 8.56 .26 2.02 10.46 mud 

1.5 21.65 . 693 8.00 

Dundee Cr. L5-64.75 6-26 1050 .5 24.20 • 823 8.81 .33 • 79 • 35 sand 
L5-65 6-26 1105 .5 23.35 • 823 8.57 . 35 .92 • 48 sand 
L4.5-65.25 6-26 1120 . 5 23.85 • 823 8.67 .36 1.00 .54 sand 

Upper Saltpeter Cr. L4-59.5 6-26 1430 0 27.20 • 784 7.96 .31 1. 62 8.91 mud 
1.0 23.80 .818 7.11 

L3-60 6-26 1510 0 27.30 • 779 8.51 • 30 1. 54 10.48 mud 
1.0 26.60 • 784 8.81 

Ll. 5-60.5 6-26 1524 0 25.20 • 806 9.63 .36 1. 39 10.97 mud 
1.0 25.25 • 812 9.46 

K5-61 6-26 1536 0 25.70 • 812 10.03 .33 1. 36 11.30 mud 
1.0 25.35 . 806 9.65 

Ll. 5-59.5 6-26 1603 0 25.60 • 801 9.48 . 30 1. 32 10.29 mud 
1.0 25.20 • 809 9.40 

Ll. 75-58.5 6-26 1620 • 5 27.30 • 784 8.63 • 29 1.00 .43 sand 
L2.25-58.5 6-26 1628 . 5 29.80 . 754 7.84 .26 . 79 .51 sand 
L3-58 6-26 1645 . 5 30.20 • 837 8.45 .26 • 89 .43 sand 

1.0 23.00 



Table C2 (continued). 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EDT) (m) oc (o/oo) (mg/1) (m) (m) (%) Type 

Bush R. T2-80 6-27 0910 0 21.25 . 225 8.25 .32 1.94 8. 98 mud 
Doves Cove 1.5 21.30 .240 8.21 

Tl. 5-81 6-27 0930 0 21.40 .225 8.73 .34 1. 75 6.23 mud 
1. 25 21.40 • 235 8.45 

S5. 5-81.5 6-27 0945 0 21.60 . 230 8.88 • 29 1. 61 8.09 mud 
1.0 21.40 .233 8.59 

S4. 5-81 6-27 1045 0 21.35 .243 8.90 • 29 1. 55 7.00 mud 
1.0 21.10 .243 8.75 

s 4-80.5 6-27 1025 0 21.20 . 282 8.21 . 30 1. 44 9.81 mud 
1.0 21.00 .261 7.90 

Tl. 5-79.5 6-27 1058 • 5 21.70 .258 7.43 . 32 .88 .94 sand 
Ul.5-76.5 6-27 1120 • 5 22.70 .238 9.95 • 30 . 89 .46 sand 
U2-75 6-27 1135 • 5 23.00 .225 9.63 .35 1.11 .68 sand 

Saltpeter Cr. Nl-60 6-28 0715 0 24.30 • 773 7.41 • 32 N 
0 

1. 25 23.80 • 762 6.99 w 

Gunpowder R. buoy 11 6-28 0722 0 22.00 .613 . 29 
1. 75 22.00 .613 7.72 

buoy 9 6-28 0731 0 21.85 .662 7.86 • 29_ 
4 21.85 .669 7.84 

Weir Pt. buoy 6 6-28 0742 0 21.90 • 776 7.74 . 29 
4 21.65 .913 8.02 

Sue Cr. H4-33 6-28 0804 0 22.85 1. 057 6.66 .27 1.85 5.65 mud 
1.0 22.35 1.020 6.68 

H3. 5-32.5 6-28 0822 0 22.50 1.009 6.72 .25 1. 61 7.55 mud 
1.0 22.40 1.012 6.68 

H2. 5-32.5 6-28 0838 0 22.35 1.006 6.99 . 30 1. 80 8.48 mud 
1. 25 22.20 .998 6.90 

H1-32 6-28 0853 0 23.25 1.040 6.50 .29 1.77 8. 95 mud 
1. 25 22.75 1.040 6.09 

G4. 5-32 6-28 0912 0 23.80 1.140 6.90 .31 1. 66 10.59 mud 
1.25 23.30 1.131 6.26 

Hl. 5-31 6-28 0930 . 5 23.10 1.106 6.56 .32 1.00 1.10 sand 
H2-31. 5 6-28 0943 • 5 23.20 1.097 6.60 • 35 . 82 .72 sand 

H2. 5-31. 5 6-28 1003 .5 23.35 1.103 6. 72 .35 .58 .94 sand 



Table C2 (continued}. 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EDT) (m) oc (o/oo) (mg/1) (m) (m) (%) Type 

Norman Cr. F5.5-43 6-28 1157 0 25.00 1.123 7.17 .43 2.24 9.69 mud 
2 23.60 1.094 6.56 

F4.5-42.5 6-28 1220 0 24.60 1.120 7.17 .43 2.13 11.39 mud 
1.5 23.90 1.109 6.80 

F4.5-43.5 6-28 1235 0 24.8 1.123 7.05 .48 1. 93 10.61 mud 
1.5 24.6 1.117 6.99 

F3.5-42.5 6-28 1251 0 25.3 1.149 7.33 .51 1.69 9. 97 mud 
1.0 24.8 1.131 7.27 

F2-41.5 6-28 1315 0 25.60 1.146 7.82 .52 1.70 10.52 mud 
1. 25 24.15 1.146 6.36 

Middle R. 14-40 6-28 1507 0 23.70 .950 8.88 • 39 1.13 ._53 muddy sand 
.5 23.70 • 944 8.87 

12-37 6-28 1525 0 23.30 . 9 72 8.31 • 40 3.05 6.77 mud 
2.5 23.30 • 975 8.33 N 

J3-35 6-28 1545 0 23.00 . 890 8.85 .34 3.37 8.50 mud 0 
.J:'-

2.5 22.95 . 876 8.53 
15-35 6-28 1603 0 23.30 .995 8.35 .38 2.95 8.36 mud 

2.5 23.20 1.001 7.66 

Saltpeter Cr. Nl-60 6-29 0655 0 24.60 . 770 6.84 .31 
2.25 24.60 • 779 6.78 

Gunpowder R. buoy 11 6-29 0703 0 22.80 .687 7.39 .27 
1. 75 22.70 . 693 7.39 

buoy 9 6-29 0711 0 22.60 .646 7.84 .28 
4.0 22.50 • 776 7.39 

Weir Pt. buoy 6 6-29 0720 0 22.30 1.077 7.51 .27 
4.0 22.40 .967 7.49 

Seneca Cr. M4-46 6-29 0735 0 22.10 . 826 7. 53 .26 1.20 .55 sand 
1.0 22.00 . 832 7.51 

L2-45 6-29 0748 0 22.60 . 756 7. 98 • 32 2.00 7.24 mud 
1.5 22.50 . 762 7.88 



Table C2 (continued}. 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. .·_sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EDT) (m) oc (o/oo) (mg/1) (m) (m) (%) Type 

Chesapeake Bay 13-39 6-29 0800 0 22.80 .756 7.55 .31 3.34 7.34 mud 
3.0 22.75 • 756 7.43 

KS-31 6-29 0900 0 22.35 • 840 7.47 • 33 3.73 7.78 mud 
3.0 22.30 • 843 7.43 

M3-26 6-29 0945 0 22.50 .958 7.62 .33 4.03 8.37 mud 
4.0 22.25 .995 7.19 

12-20 6-29 1040 0 22.50 .868 7.62 • 34 3.78 10.11 mud 
3.25 22.30 .936 7.19 

K2-26 6-29 1110 0 23.00 • 795 8.18 • 35 2.84 1.80 sand 
2.25 22.50 • 809 7.47 

!5-18 6-29 1210 0 23.00 .921 8.79 .43 3.30 7. 28 mud 
3.0 22.55 1.035 8. 23 

J2-14 6-29 1240 0 22.85 .907 7.76 • 35 3.31 8.08 mud 
2.0 22.20 1.209 7. 98 

Il-12 6-29 1305 0 22.80 1.066 8. 94 • 33 2.84 7.71 mud N 
0 

2.5 22.40 1.066 7.47 1.11 

Middle R. J3-35 6-29 1400 0 23.30 • 874 .38 3.74 
3.0 22.75 • 888 

!5-35 6-29 1405 0 24.10 • 890 .38 3.36 
2.75 22.90 • 893 

12-37 6-29 1425 0 24.10 .981 .so 3.24 
3.0 23.00 • 919 

14-40 6-29 1445 0 24.70 • 972 • 41 1.26 
• 75 24.60 .944 



Table C3 
Physico-chemical data, September 1979 benthos sampling dates 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal •. D.O. De_pth Depth Ignition Sediment 
Area Station Date (EST} (m} (°C) (o/oo} (Jn.g/1} (m) (m) (%) Type 

Lower Saltpeter Cr. N2-61 9-10 0745 0 22.50 2.148 6.88 .37 
1.0 22.50 2.196 7.08 
1.75 23. 00. 2. 792 6.50 

Gun powder R. Buoy 11 9-10 0803 0 21.85 1.336 6.96 .44 
1.0 21.90 1.472 7.06 
2.25 22.55 2.449 6.00 

P4-52 . 9-10 0815 0 22.55 2.458 6.30 .34 2.82 6.22 mud 
2.5 22.45 2.425 6.36 

P2-51 9-10 0850 0 22.65 2.268 6.86 .38 2.61 8.74 mud 
2.5 22.60 2.313 6.60 

05-53 9-10 0920 0 22.30 2.046 6.74 .35 2.52 8.91 mud 
2.25 22.50 2.083 6.26 

N 

Lower Saltpeter Cr. N4-59 9-10 0953 0 22.70 1.411 8.14 .38 2.44 8.81 mud 0 
0'\ 

2.0 22.60 2.244 6.04 
N3-60 9-10 1015 0 22.60 1.583 8.38 .35 2.09 9.25 mud 

1.75 22.90 2.416 5.26 
N2-61 9-10 1033 0 22.70 1.595 8.74 .42 2.09 9.90 mud 

1.75 23.65 2.519. 6.70 
N1-62 9-10 1047 0 23.20 1.721 8.86 .42 1.93 10.55 mud 

1.5 23.00 1.922 8.20 
Nl-59 9-10 1116 0 23.25 1.795 8.94 .42 2.29 11.12 mud 

2.0 23.85 2.555 6.90 

Dundee Cr. 15-64.5 9-10 1148 0 23.95 2.104 9.24 .41 1.00 .45 sand 
.5 24.00 2.139 9.12 

15-65 9-10 1200 0 24.15 2.716 8.04 .51 1.01 .51 sand 
.5 23.95 2.755 7.70 

14.75-65.25 9-10 1217 0 2·3. 80 2.655 7.48 .48 .76 .41 sand 
.5 23.45 2.689 7.66 

11-67 9-10 1545 0 23.50 2.734 8.66 .44 1.30 12.58 mud 
1.0 25.25 2.911 6.91 



Table C3 (continued) • 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Dept~ Depth Ignition Sediment 
Area Station Date (EST} (m) (oC) (o/oo) (Jng/1} (m) (m) (%) Type 

Dundee Creek L5-66 9-10 1600 0 24.75 2.792 9.05 .51 1.69 11.78 mud 
1.5 24.30 2.807 8.58 

L3. 5-66.5 9-10 1630 0 25.00 2.774 8.84 .51 1. 39 11.76 mud 
1.0 24.85 2.777 8.78 

. L3-68 9-10 1654 0 24.75 2.810 8.18 • 49 1.38 9.96 mud 
1.0 24.70 2.816 8.12 

L3-69 9-10 1718 0 24.70 2. 710 7.98 • 44 1.32 11.80 mud 
1.0 24.75 2.774 7.86 

Lower Saltpeter Cr. N2-61 9-10 1735 0 24.60 2.585 8.66 .45 
1.0 24.75 2.625 8.50 
1.5 24.95 2. 780 8.34 

N2-61 9-11 0709 0 24.50 3.129 5.93 .43 
1.0 24.30 3.086 5.83 

N 
1.5 24.25 3.092 5.57 0 

'-1 

Gunpowder R. Buoy 11 9-11 0718 0 22.20 1.200 6.97 .34 
1.0 22.25 1.186 6.67 
2.0 22.20 1.275 6.63 

Buoy 9 9-11 0727 0 22.40 2.119 6.77 .32 
2.0 22.40 2.154 6.59 
4.0 22.40 2.217 6.73 

Seneca Cr. Lt. 2 9-11 0745 0 22.70 2.759 6.95 • 40 
1.0 22.65 2.762 6.87 
2.0 22.60 2. 768 6.81 

Weir Pt. N3-37 9-11 0756 0 22.60 2. 389 6.61 .34 4.31 9.94 mud 
4.0 22.55 2.461 6.85 

N3. 5-39 9-11 0820 0 22.60 2.359 6.59 .37 4.84 10.13 mud 
4.5 22.60 2.425 6.61 

N3-40 9-11 0845 0 22.70 2.532 6.51 2.65 2.50 sandy mud 
2.25 22.60 2.519- 6.35 

N3-40.5 9-11 0901 0 22.70 2.579 6.67 .45 1.45 . 35 sand 
1.0 22.60 2.255 6.53 





Table C3 (continued). 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m) (°C) (o/ool (Jng/1) (m) (m) (%) Type 

Gunpowder R. Buoy 11 9-12 0752 0 22.40 • 893 7.70 .34 
1.0 22.35 .879 7.58 
1.75 22.20 .921 7.32 

Buoy 9 9-12 0801 0 22.50 1. 940 7.18 • 32 
2.0 22.40 1.946 7.34 
3.75 22.30 1.928 7.72 

Buoy 6 9-12 0812 0 22.50 2.005 6.76 • 35 
2.0 22.45 1.996 6 .• 88 ' 

3.75 22.40 1.996 6.80 

Seneca Cr. Lt. 2 9-12 0850 0 22.60 2.780 6.84 .50 
1.0 22.60 2. 780 6.70 
1.75 22.55 2.762 6.88 

Buoy 8 9-12 0900 0 22.80 3.126 6.78 • 41 
2.0 22.80 3.141 6.76 

N 
0 

4.0 22.75 3.147 6.68 
\.0 

Chesapeake Bay L3-40 9-12 0945 0 22.65 2. 780 7.08 .53 3.08 5.73 mud 
2.75 22.50 2.786 6.70 

L5-34 9-12 1010 0 22.20 2.295 7.22 .45 3.23 7.61 mud 
2.75 22.45 2.713 6.54 

M5-30 9-12 1145 0 22.75 2.253 7.06 .38 3.73 7.23 mud 
3.5 22.75 2.265 6.96 

Hawk Cove J2-18 9-12 1152 0 23.10 3.379 8.02 .43 3.12 7.43 mud 
2.75 23.00 3. 394 7.60 

Kl-15 9-12 1220 0 22.90 2.905 8.12 .44 3.10 9.54 mud 
2.75 22.85 3.274 6.90 

14-14 9-12 1245 0 22.75 3.549 9.12 .44 3.18 10.31 mud 
2.75 23.70 3.444 7.48 

N2·17 9-12 1545 0 23.65 2.920 8.14 .42 3.21 2.14 sand 
3.5 23.15 2.801 6.96 

Pl-20 9-12 1620 0 26.00 1.993 8.80 .47 4.68 9.58 mud 
4.25 23.50 2.359 6.08 

84-25 9-12 1705 0 24.40 1.571 8.06 .43 3.90 9.60 mud 
3.5 23.80 2.029 7.08 



Table C3 ( continued) • 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth. Ignition Sediment 
Area Station Date (EST) (m) (°C)· (o/oo} (Jng/1} (m) (m) (%) Type 

Seneca Cr. Buoy 8 9-12 1800 0 25.00 2.957 10.06 .52 
2.0 23.65 3.037 8.72 
3.75 23.25 3.200 6.78 

Lt. 2 9-12 1806 0 24.70 2.359 10.28 .43 
1.0 24.15 2.479 10.40 
1.75 23.65 2.701 9.38 

Gunpowder R. Buoy 6 9-12 1820 0 24.20 1.937 9.88 .37 
2.0 23.10 2.083 7.64 
3.75 22.55 2.253 6.68 

Buoy 9 9-12 1829 0 24.95 1.999 10.64 • 35 
2.0 22.95 2.044 7.92 
3.75 22.75 2.175 6.78 

Buoy 11 9-12 1839 0 24.60 • 896 11 .. 50 .30 
1.0 23.30 1.998 9.96 

N 
~ 

1.75 23.10 1.592 8.14 
0 

Lower Saltpeter Cr. N2-61 9-12 1845 0 26.00 2.762 10.17 .56 
1.0 25.62 3.107 8.16 
1.5 25.20 3.015 8.00 

N2-61 9-13 0731 0 23.50 2.350 7.34 .47 
1.0 23.75 2.537 7.26 
1.5 23.50 2.908 6.45 

Gunpowder R. Buoy 11 9-13 0740 0 22.40 1.821 7.08 . 41 
1.0 22.35 1.827 7.16 
2.0 22.25 1.845 7.10 

Middle R. J2-35 9-13 0802 0 23.10 3.018 7.22 .50 3.51 8.75 mud 
3.0 23.15 3.043 6.97 

15-36 9-13 0830 0 23.30 3.117 7.50 .57 3.17 8.04 mud 
3.0 23.20 3.138 7.22 

15-38 9-13 0850 0 23.20 2.982 7.72 .51 2.69 4.58 mud 
2.5 22.95 3.117 6.91 

12-38 9-13 0909 0 23.25 3.135 7.06 .56 3.24 10.55 mud 
3.0 23.10 3.141 7.02 

14-34 9-13 0938 0 23.30 3.028 7.66 .53 2.76 3.89 mud 
2.5 23.20 3.034 7.36 



Table C3 (continued) • 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m} (°C) (o/oo} (Jng/1) (m) (m) (%) Type 

Sue Cr. H3-32.5 9-13 1010 0 23.45 3.172 7.50 .43 1.63 8.93 mud 
1.25 23.35 3.163 7.52 

H2.5-32.5 9-13 1025 0 23.45 3.163 7.34 .43 1.74 8.45 mud 
1.5 23.25 3.172 7.64 

H2-32 9-13 1038 0 23.80 3.646 7.44 .42 1.83 8.50 mud 
1.5 23.45 3.163 7.54 

Hl-32 9-13 1055 0 23.70 3.101 8.12 .45 1.64 10.03 mud 
1.5 23.55 3.172 7 .• 42 

f 

G5-32 9-13 1110 0 24.00 3.157 7.38 .44 1.58 10.56 mud 
1.25 23.90 3.154 7.36 

Hl.S-31 9-13 1130 0 24.10 3.172 7.72 .39 .79 .95 sand 
1.25 24.10 3.172 7.78 

H2-31.5 9-13 1150 0 24.35 3.175 8.24 • 39 • 57 • 82 sand 
H2.5-31.5 9-13 1208 0 24.70 3.172 8.20 .41 .69 .94 sand 

N 
1--' 

Gunpowder R. 01-46 9-13 1505 :o 24.20 2.026 9.14 .42 1.75 .27 sand 1--' 

1.25 23.10 2.047 7.56 
Pl-45 9-13 , t;') r::;. (\ ')/, (\(\ '> f'l?a a 7f'l .48 3.60 a Aa mud .L.JL.J v ~-y-.vv £..oeV~J J e IV J. 'VJ 

3.25 22.65 2.062 7.06 
Q4-46 9-13 1540 0 23.65 1.780 9.40 .40 5.72 6.97 mud, oyster 

5.5 22.65 1.964 6.92 shell 
R4-48 9-13 1600 0 23.70 1.786 9.22 .41 3.08 5.71 mud 

2.75 22.65 1.946 6.64 
Q3-68 9-13 1628 0 23.45 1.786 9.56 .43 2.33 mud 

2.0 23.45 1. 780 9.52 
03-66 9-13 1705 0 23.60 1.420 9.14 .41 1.10 mud 

2.0 3.60 1.425 9.00 
Buoy 11 9-13 1718 0 23.60 1.952 8.90 .36 

1.0 23.55 1.934 9.00 
2.0 23.45 1.922 8.70 

Low~r Saltpeter Cr. N2-61 9-13 1727 0 25.00 2.649 8.14 .44 
1.0 24.9_G 2.649 8.40 
1.5 24.9-0 2.631 8.24 

U4-81 9-15 0800 0 22.40 .646 6 •. 34 .17 2.29 9.27 mud, shell 
Bush R. 

2.U 22.20 -.734 6..-04 fragments 



Table C3 (continued) • 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignit;ion Sediment 
Area Station Date (EST) (m) (oC) (o/ool (Jng/1) (m) (m) (%) Type 

Doves Cove T4-81 9-15 0847 0 22.90 • 865 6.32 .15 2.17 11 .• 28 mud 
1.75 22.70 . 865 6.30 

T3-80 9-15 0915 0 22.85 • 854 6.88 .28 1.87 9.42 mud 
1.5 22.65 .• 857 6.90 

T2-81 9-15 0937 0 22.35 .657 7.38 .29 1.30 3.93 sandy mud 
1.0 22.10 .687 7.14 

Tl-80.5 . 9-15 0950 0 22.35 .712 7.38 .?5 1.11 8.56 mud 
• 75 22.25 .717 7.52 

S4.5-80.5 9-15 1012 0 22.55 .862 7.24 .26 .95 10.14 mud 
• 75 22.40 • 845 7.30 

T2-79 9-15 1029 .5 22.25 .890 6.90 .26 .54 .53 sand 
T5 .5-76 9-15 1050 .• 5 21.90 • 834 7.68 .30 • 71 .47 sand 
T3-84.5 9-15 1112 .5 22.25 .624 8.70 .25 .67 .47 sand 

N 
1-' 
N 



Table C4 
Physico-chemical data, November 1979 benthos sampling dates 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.o. Depth Depth Ignitioq Sediment 
Area Station Date (EST) (m) c•c> (o/ool (Jng/ll (m) (m) (%) Type 

Dundee Cr. L2.5-69 11-25 1430 0 15.10 .781 7.64 .51 1.01 12.11 mud 
1.75 15.00 .781 7.46 

L3-68 11-25 1450 0 14.65 .787 7.52 .52 1.09 11.66 mud 
1.0 14.60 • 790 7.34 

L2.5-67 11-25 1505 0 14.35 .812 9.07 .67 1.12 11.28 mud 
1.75 13.95 • 815 8.56 

L3-65.5 11-25 1520 0 14.95 • 812 9.11 • 80 1.11 10.41 mud 
1.0 13.85 • 812 8.50 

L5-66 11-25 1533 0 14.70 .826 8.99 .72 1.31 10.96 mud 
1.0 14.50 . 812 8.78 

L4.5-65.25 11-26 0730 0 14.35 .815 7.98 .62 .98 .89 sand 
0.5 14.50 .818 7.90 

L5-65.25 11-26 0746 0 15.15 .868 7.44 .25 .66 .25 sand 
0.25 15.20 • 854 7.36 

L5-64.5 11-26 0807 0 15.15 .893 7.64 .25 1.00 1.30 sand N 
~ 

0.5 15.20 • 896 7. 30 w 

Upper Saltpeter Cr. L2.75-58.5 11-26 0828 0 15.90 .964 8.00 .68 1.11 1.25 muddy sand 
0.5 15.70 .964 8.34 

L2.5-58.5 11-26 0844 0 17.55 .976 7.96 .57 1.03 .73 muddy sand 
0.5 17.40 .981 8.00 

L2-58.5 11-26 0903 0 18.40 • 981 7.78 .49 1. 59 .48 sand 
1.5 18.20 .984 8.05 

K4-62 11-26 0934 0 15.80 .905 8.00 .37 1.61 10.98 mud 
1.25 15.90 .913 7.98 

K5.5-60 11-26 0957 0 16.40 I.QBO 8.20 .46 1.54 9.84 mud 
1.25 16.55 .996 8.04 

Ll-61 11-26 1020 0 15.50 .930 8.52 .57 1.81 10.91 mud 
1.5 15.50 .916 8.54 

L2.5-60.5 11-26 1056 0 15.75 1.003 8.62 .59 1.87 1.86 sandy J!rud 
1.5 15.75 .976 9.28 

L4-59.5 11-26 1118 a· 14.70 • 781 8.54 .53 2.20 8.40 mud 
1.75 14.80 . 792 8.34 



Table C4 ( con.tinued) . 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Stat ion Date (EST) (m) ( oc) (o/ool (Jng/1} (m) (m) (%) Type 

Upper Saltpeter Cr. LS-60 11-26 1137 0 14.95 .879 8.20 .44 2.12 9.87 mud 
2.0 15.00 .868 8.72 

Chesapeake Bay M2-31 11-27 0754 0 11.45 1.402 8.46 .35 3.52 8.85 mud 
3.0 11.60 1.692 8.14 

L4-35 11-27 0822 0 11.55 1.411 8.42 .33 3.40 7.08 mud, shell 
3.0 11.55 1.665 8.08 

L4-39 11-27 0856 0 11.65 1.304 8.52 .36 3.06 6.89 mud 
2.5 11.60 1.373 8.44 

Gunpowder R. 02-46 11-27 0940 0 12.35 .967 8.32 .40 2.20 5.38 mud 
1.75 12.20 1.054 8.46 

04-45 11-27 1005 0 12.70 . 798 8.26 .37 3.51 9.89 mud, shell 
3.0 12.60 1.029 7. 92 

N 
05-44 11-27 1035 0 12.45 .695 8.18 .37 3.79 9.22 mud 1--' 

3.25 12.30 .986 8.04 
~ 

04-52 11-27 1110 0 14.40 .952 8.61 .44 2.07 7.12 mud 
1.75 12.95 1.174 7.92 

Pl-51 11-27 1140 0 13.90 .919 8.06 .38 2.17 8.59 mud 
1.75 13.70 .924 7.92 

P3-53 11-27 1205 0 13.00 1.015 8.32 .38 2.51 5.99 mud 
2.0 13.00 1.018 8.20 

Lower Saltpeter Cr. N4-59 11-27 1240 0 14.25 .888 8.12 . 49 1.68 8.80 mud 
1.25 14.15 .896 8.36 

N3-59 11-27 1303 0 14.45 .888 8.36 .47 1.71 8.34 mud 
1.25 14.40 .888 8.10 

N3-61 11-27 1324 0 14.20 .882 8.22 .44 1.60 9.42 mud 
1.25 14.15 .888 8.28 

N2-62 11-27 1345 0 14.10 .879 8.14 .45 1.53 9.80 mud 
1.25 14.05 .860 8.12 

Nl-62 11-27 1408 0 14.40 .902 8.46 .54 1.57 10.36 mud 
1.25 14.35 .919 8.50 



Table C4 (continued). 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Se4iment 
Area Station Date (EST) (m) (°C) (o/ool (Jng/1} (m) (m) (%) Type 

Middle R. 13-38 11-28 0810 0 ll.W 1.140. 8.50 .46 3.09 ~28 mud 
2.75 11.80 1.146 8.60 

15-37 11-28 0830 0 11.75 1.09J 8.40 .35 ·2. 9_4 6.40 mud 
2.5 11.70 1.111 8.42 

14-35 11-28 0850 0 11.70 1.3~5 8. 4<1 • 49_ 3.02 8.a5 mud 
2.5 11.70 1.367 8.36 

Jl-35 11-28 0907 0 11.80 1.261 8.42 .44 3.27 ~24 mud 
2. 7.5 11.80 1.263 8.48 

J3-36 11-28 0930 0 11.60 1.30.7 8.46. .36 2.81 4.08 mud 
2.5 11.70 1.307 8.44 

Weir Pt. N3-36 11-29 0750 0 10.00 1.103 8.48 .38 3.65 9_.56 mud 
3.0 9... 80 1.103 8.32 

N3.5-38 11-29 0805 0 10.45 1.0.77 8.62 .36 3.79 9_. 43 mud 
N 

3.5 10.30. 1.083 8.46 ~ 
V1 

N3-39 11-29 0824 0 9..85 1.252 8.36 .36 2.35 .68 s:andy,mud 
2.0 9_. 75 1.26.1 8.30 

N1. 5-40 11-29 0910 0 9..85 1~249.. 8.58 .36 1 .. 76 .55 muddy sand 
I 

1.25 9..75 1. 249- 8.44 
N2-41.5 11-29 0925 0 9.. 65 1.263 8.42 • 39. .65 .25 sand 

.25 9..5 1.2~8 8.9.6 
N3.5-41 11-29 0945 0 8.70 1.189 9... 21 .34 1.23 .74 muddy· sand 

1.0 8.55 1.19J 9.13 
N5-41 11-29 1000 0 9.20 1.203 9...11 .33 1.78 1 .. 45 sandy, mud 

1.5 8.9-5 1.215 8.911 
N3.5-42 11-29 1025 0 8.60 1.189.. 8.9__9_ .31 .68 .24 sand 

.25 8.55 1.189- 8. 9..6 

Seneca Cr. K4.5-52 11-29 1135 0 9.55 1.123 8.50 .33 1.51 9.94 mud 
1.0 9.80 1.137 8.70 

Ll-50 11-29 1155 0 9.50 1.012 8.9..7 .33 1.57 9.11 mud 
1.25 9.30 1.040 8.86 

14-48 11-29 1214 0 10.25 1.255 8.40 .32 2.20 7.38 mud 
2.0 10.10 1.255 8.40 



Table C4 (continued). 

Sediment 
Sample Sec chi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sedim~nt 
Area Station Date (EST) (m) (oC) (o/ool (Jng/1} (m) (m) (%) Type 

Hawk Cove 15-14 11-30 0815 0 8.10 1.402 8.60 .43 2.76 8.90 mud 
2.5 7.90 1.414 8.66 

J5-15 11-30 0850 0 8.00 1.472 8.64 .46 2.44 5.29 mud 
2.0 7.80 1.457 9.05 

J2-17 11-30 0920 0 7.90 1.510 8.99 . 39 2.80 8.06 mud 
2.5 7.70 1.510 9.11 

Sue Cr. H3-32.5 11-30 1032 0 6.20 1.060 9.71 • 4 7 1.17 7.36 mud 
1.0 6.00 1.243 9.67 

H2.5-32.5 11-30 1053 0 6.30 1.091 9.55 .44 • 97 8.12 mud 
.75 6.20 1.077 9.93 

H2-32 11-30 1110 0 6.20 1.003 9.87 .50 1.23 8.48 mud 
1.0 6.00 1.001 9.87 

H1-32 11-30 1125 0 6.40 1.040 10.01 .• 48 1.23 9.72 mud 
1.0 6.25 1.040 10.29 

N 
.1--' 

G5.5-32.5 11-30 1142 0 6.35 .938 10.31 .57 1.23 9.38 mud 0"1 

1.0 6.30 .950 10.45 
H1.5-31 11-30 1203 .25 5.35 .947 10.65 .50 .50 1.02 sand 
H2-31 .'5 11-30 1225 .25 6.1 .975 10.49 .52 .52 .58 sand 
H2.5-31.5 11-30 1240 .25 6.6 1.003 10.31 .52 .48 .58 sand 

Doves Cove T2-81 12-1 0855 0 5.80 .389 9.01 .61 1.48 8.38 mud 
1.25 5.80 .405 8.70 

Tl.5-80.5 12-1 0915 0 5.75 .• 381 9.17 .60 1.53 8.52 mud 
1.25 5.70 .381 8.92 

T1-81.5 12-1 0933 0 5.35 .389 9.17 • 59 1.21 8.95 mud 
1.0 5.20 .. 378 8.70 

S5.5-81 12-1 0945 0 5.55 .373 8.94 . 49 1.11 8.55 mud 
• 75 5.40 .376 9.01 

S4.5-80. 5 12-1 1005 0 5.15 .381 7.96 .55 1.03 8.80 mud 
.75 5.00 .389 8.66 

T4.5-76.5 12-1 1035 .25 4.90 .403 9.15 .51 .59 .48 sand 
T5.5-76 12-1 1050 .25 5.00 .400 9.05 .49 .66 .45 sand 
Ul.5-75.5 12.1 1102 .25 6.20 .569 9.37 .47 .70 .35 sand 



" ~-* ' 
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Table C5 
Physico-chemical data April 1980 benthos sampling dates 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m) ( oc) (o/oo) (mg/1) (m) (m) (%) Type 

Dundee Cr. L2-69. 5 4-2 1454 0 13.45 .33 1.01 14.76 mud 
.5 13.42 1.697 8.80 

Ll.S-68.5 4-:-2 1512 0 13.50 .38 1.20 13.27 mud 
.75 13.55 1.718 8.80 

L2-67 4-2 1528 0 12.85 .49 1.29 12.17 mud 
1.0 12.95 1.689 9.20 

L2. 5-66.5 4-2 1547 0 12.90 e46 1~31 12.67 mud 
1.0 12.95 1.327 9.66 

L4-67 4-2 1600 0 12.85 1.671 9.38 .46 1.40 11.78 mud 
1.0 12.85 1.674 9.38 

LS-64.75 4-3 1050 .5 13.30 1.376 9.18 .30 .95 0.84 sand 
LS-65.25 4-3 1108 .5 13.65 1.492 8.84 .35 .64 0.40 sand 
L4. 75-65.25 4-3 1124 .5 13.60 1.621 9.08 .51 1.07 0.75 sand 

Gunpowder R. 03-45 4-3 0730 0 9.90 .930 9. 86 .48 2.59 6.20 mud N 
~ 

2.25 9.85 .936 9.28 ...... 

04-44 4-3 0756 0 9.30 .509 9.40 .34 4.33 10.58 mud 
4.0 9.70 .848 9.40 

Pl-45 4-3 0825 0 9.45 .575 9.14 .40 3.96 10.13 mud 
3.75 9.40 .806 9.16 

P2-51 4-3 0855 0 10.50 1.160 9.56 .48 2.44 6.24 mud 
2.0 10.55 1.140 9.50 

P3-53 4-3 0937 0 10.95 1.151 9.10 .49 2.44 6.77 mud 
2.0 10.95 1.154 9.20 

05-53 4-3 1004 0 11.50 1.215 9.72 .53 2.33 8.84 mud 
2.0 11.55 1.232 9.24 



Table C5 
Physico-chemical data April 1980 benthos sampling dates 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m) (oC) (o/oo) (mg/1) (rn) (m) (%) Type 

Upper Saltpeter Cr9 L4-59 4-3 1412 0 17.25 1.020 9.16 .42 1.43 9.59 mud 
1.0 15.25 1.080 8.82 

L3-59.5 4-3 1435 0 17.20 1.003 9.10 .36 1.39 9.28 mud 
1.0 16.70 1.032 9.22 

L3.5-60.5 4-3 1453 0 16.20 1.071 9.77 .41 1.19 7.70 mud 
1.0 16.25 1.074 9.59 

K5.5-61 4-3 1518 0 15.95 1.069 9.53 .44 1.10 11.44 mud 
.75 15.80 1.071 9.61 

K4.5-60.5 4-3 1536 0 15.80 1.066 8.90 .30 1.13 11.51 mud 
1.0 15.65 1·.o66 9.67 

K4-61 4-3 1554 0 15.20 1.063 9.08 .38 1.05 11.75 mud 
.75 14.75 1.066 9.39 

Ll.5-58.5 4-3 1615 .5 16.45 1.035 8.68 .44 .94 1.25 sand 
L2. 5-58.5 4-3 1630 . 5 18.95 1.003 8.40 . 39 1.07 1.05 sand 
L3-58 4-3 1640 .5 18.85 1.001 8.02 .35 • 70 0.44 sand N 

1--' 
00 

Chesapeake Bay Ml-32 4-4 1100 0 11.00 .402 9.29 .35 3.91 6.94 mud 
3.5 9.70 .596 9.10 

L4-36 4-4 1134 0 10.90 .368 9.53 .37 3.68 5.62 mud 
3.25 10.20 .520 9.39 

L5-40 4-4 1204 0 12.30 .613 9.71 .45 3.41 6.45 mud 
3.0 10.95 .665 9.22 

Weir Pt. N3-35 4-4 1230 0 10.45 .207 9.79 .31 4.25 10.16 mud 
4.0 9.20 .245 10.01 

N3-37 4-4 1252 0 10.60 . 256 9.81 .36 4.57 9.82 mud 
4.25 10.15 .389 9.27 

N3-40 4-4 1310 0 10.45 .297 9.59 .35 2.93 1.20 sandy mud 
2.5 11.55 .355 9.51 

N2-40 4-4 1342 0 10.80 .334 9. 81 .42 1.79 0.30 muddy sand 
1.5 10.90 .344 9.99 

N2-41 4-4 1404 .37 1.37 0.40 sand 
N3-41.5 4-4 1415 • 46 1.12 0.19 sand 
N5-42 4-4 1428 .46 2.46 0.92 muddy sand 
N4.5-41.5 4~4 1451 .42 2.21 2.70 sandy mud 



Table C5 
Physico-chemical data, April 1980 benthos sampling dates 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m) ( OC) (o/oo) (mg/1) (m) (m) (%) Type 

Lower Saltpeter Cr. M5-62 4-5 0720 0 12.50 1.160 7. 84 .23 1.84 12.33 mud 
1.5 12.30 1.163 7.70 

N2-61 4-5 0745 0 11.80 1.240 7. 98 .24 1.65 11.62 mud 
1.5 11.75 1.232 8.66 

N3-62 4-'5 0820 0 12.50 1.057 8.28 .23 1.59 10.65 mud 
1.25 12.40 1.066 7.94 

N3-60 4-5 0835 0 11.25 1.203 8.36 .22 1.57 9.65 mud 
1.5 11.15 1.209 8.54 

N4-59 4-5 0850 0 11.90 1.252 8.50 .21 1.96 8.84 mud 
1.75 11.80 1.240 8.10 

Doves Cove T2-81 4~6 0735 0 9.95 .591 8.46 .35 1.48 3.46 mud 
1.0 10.30 .602 8.78 

Tl-80 4-6 0745 0 10.65 .591 8.50 .29 1.07 7.61 mud 
.75 10.60 .599 8.70 N 

I-' 
S5-81 4-6 0800 {"\ 10.30 .662 8.26 .26 ·n., 6.82 mud, much \.0 v .:1.L 

.5 10.30 .671 8.58 detritus 
S4.5-80 4-6 0817 0 10.75 .610 8.68 .29 1.29 11.13 mud 

1.0 10.80 .618 8.50 
S4-81 4-6 0837 0 10.60 .542 8.54 .34 1.60 9.92 mud 

1.25 10.60 .542 8.64 
T4-76.5 4-6 0900 .5 10.50 .520 8.72 .33 .69 .56 sand 
T5-76.5 4-6 0917 .5 10.80 .520 9.32 .34 .78 .78 sand 
Ul-76 4-6 0928 .5 10.55 .569 8.90 .36 .92 .65 sand 

Hawk Cove •Jl-17 4-7 0814 0 10.25 .408 9.00 .35 3.35 9.94 mud 
3.0 10.00 .434 9.22 

J3-16 4-7 0841 0 10.40 .413 9.00 .32 3.26 9.88 mud 
2.75 10.15 .408 9.32 

14-15 4-7 0918 0 11.10 .575 9. 29 .41 3.24 7.13 mud 
3.0 11.05 .723 8.88 



Table C5 
Physico-chemical data, April 1980 benthos sampling dates 

Sediment 
Sample Secchi Total Loss on 

Time Depth Temp. Sal. D.O. Depth Depth Ignition Sediment 
Area Station Date (EST) (m) ( OC) (o/oo) (mg/1) (m) (m) (%) Type 

Middle R. J2-35 4-7 0947 0 11.10 .640 8.88 .41 3.52 9.52 mud 
3.25 11.60 .998 8.70 

14-35 4-7 1012 0 11.50 . 729 9.67 .45 3.22 6.10 mud 
3.0 11.65 1.116 8.68 

14-37 4-7 1037 0 11.40 .665 8.88 .41 3.31 6.71 mud 
3.0 11.50 1.083 8.88 

15-38 4...;.7 1152 0 11.60 . .706 9.43 .49 3.21 7.88 mud 
3.0 11.60 .792 9.29 

13-38 4-7 1117 0 12.00 .709 9.51 .43 3.00 8.90 mud 
2.25 12.35 1.066 9.02 

Sue Cr. H3-32.5 4-7 1347 0 13.30 1.020 9.55 .42 1.48 10.22 mud 
1. 25 13.40 1.018 9.69 

H2.5-32.5 4-7 1400 0 13.70 1.123 9.29 .45 1.59 9.04 mud 
1.5 13.55 1.123 9.23 N 

H2-31.5 4-7 1415 0 13.80 1.220 9.14 .43 1.66 9.59 mud N 
0 

1.5 13.75 1.226 9.06 
Hl-32 4-7 1429 0 14.20 1.307 9.04 .43 1.59 10.29 mud 

1.25 14.20 1.310 9.14 
G5.5-32 4-7 1445 0 14.60 1.310 9.35 .42 1.50 10.74 mud 

1.25 14.30 1.307 9.14 
Hl.5-31 4-7 1500 . 5 14.20 1.275 9.22 .41 .54 1.40 sand 
H2-31.25 4-7 1518 .5 13.70 1.192 9.41 .44 .59 .68 sand 
H2. 5-31. 5 4-7 1528 .5 13.40 1.475 9.28 .48 .62 .72 sand 
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Table D1 
2 Benthic macroinvertebrate counts; c. P. Crane PCMer Plant vicinity; April 23, 1979; No./0.1 m 

Mud Stations Sand Stations Sandy Mud 

Upper Lower Upper 
Area Dundee Saltpeter Saltpeter Weir Dundee Saltpeter Miami Weir Weir 

Cr. Cr. Cr. Pt. Cr. Cr. Beach Pt. Pt. 
Station L3-67 L3-60 N2-60 N4-38 LS-65 L2-58.5* KS-43 N4-42 N4-40* 

Organism 

P elecypoda 
Rangia cuneata 6 6 2 2 6 7.2 2.8 
Congeria leucophaeta 6.4 

Gastropoda 
Hydrobia sp. 1 8 . 8 
Hydrobia sp. 2 

Poly chaeta 
Scolecolepides viridis 32 30 14 48 452 170.4 178 58 281.2 

N 
Hypaniola grayi 2 46 12.8 86.8 N 

N 
Nereis succinea 2 1.6 
Laeonereis culveri 18 10.8 
Heteromastus filiformis .4 

Oligochae ta 
Tubificidae 40 48 32 2 432 162 8 2 68.4 

Isopoda 
Cyathura poli ta 14 4 . 4 12.4 
Chiridotea almyra 
Edotea triloba 2 .4 

Amphipoda 
Leptocheirus plumlosus 2 6 2 384 6 14.8 12 6 48.4 
Corophium lacustre 2 2 10 10 • 4 10 116 88.4 
Unid. Gammaridae 2 4 6 24 7.6 1.6 
Monoculodes edwardsi 4 4 1.2 
Lepidactylus dytiscus 12 6 .4 

Decapoda 
Rhithropanopeus harrisii . 8 



Table l)J (continued). 

Mud Stations Sand Sta·:ions Sandy Mud 

Upper Lower Upper 
Area Dundee Saltpeter Saltpeter Weir Dundee Saltpeter Miami Weir Weir 

Cr. Cr. Cr. Pt. Cr. Cr. Beach Pt. Pt. 
Stat ion L3-67 L3-60 N2-60 N4-38 L5-65 L2-38.5* K5-43 N4-42 N4-40* 

Organism 

Diptera 24 20 46 12 154 .,,, 
JL. 10 28 2.8 

Nematoda 138 62 194 2 90 5.6 32 

Total No. 244 186 294 482 1248 425.2 234 248 603.6 

Total No. 
(excluding nematodes) 106 124 100 480 1158 419.6 234 216 603.6 

N 

*Calculations based on combined data from five grabs. N 
w 



Table D2 
Benthic macroinvertebrate cotm.ts; Bush River; April 24, 1979; No./0.1 m 2 

Mud Stations Sand Stations 
Area 

Doves Cove Towner Cove Redman Cove Doves Cove Towner Cove 
Station Tl-81 S4-81 V4-84 V4-83 V5-91 V5-90 S4-80 V4-82 

Organism 

Pelecypoda 
Rangia cuneata 2 2 2 2 2 

Gastropoda 
Hydrobia sp. 1 2 
Hydrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 122 66 142 88 258 54 156 234 

Oligo chaeta N 
Tubificidae 146 192 44 46 190 34 296 250 N 

+:--

Isopoda 
Cyathura polita 2 2 4 2 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumlosus 10 4 10 4 2 4 2 
Corophium lacustre 2 16 4 10 2 4 12 
Unid. Gammaridae 6 2 4 
Monoculodes edwardsi 

Diptera 72 116 64 92 166 86 18 122 

Nematoda 44 52 36 66 144 118 60 10 

Total No. 398 432 320 302 780 300 542 630 

Total No. 
(excluding nematodes) 354 380 284 236 636 182 482 620 



Table D3 
Benthic macroinvertebrate counts; Middle River; April 25, 19 79; No. /0. 1 m2 

Mud Stations Sand Stations 

Area Browns Sue Norman Browns 
Sue Creek Norman Creek Galloway Creek Creek Creek Creek Creek 

Station Hl-32 H5-32 F2-41 F4-42 14-43 J2-43 14-26 H2-31 F2-40 13-24 

Organism 

Pelecypoda 
Rangia cnneata 4 4 2 2 4 2 2 

Gastropoda 
Hldrobia Sp. 1 8 16 
Hldrobia Sp. 2 4 

Poly chaeta 
ScolecoleEides viridis 46 54 32 36 22 32 92 160 108 290 
HlEaniola grayi 2 2 12 N 

N 
V1 

Oligochaeta 
Tubificidae 226 82 148 208 40 34 96 230 102 50 

1sopoda 
Cyathura Eolita ') ') 0 1'l 'l'l 

L. "- u .LL. L.L. 

Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus Elumlosus 74 32 6 36 122 22 38 2 18 
CoroEhium lacustre 2 2 2 22 28 20 
Unid. Gannnaridae 4 2 
Monoculodes edwardsi 

Diptera 22 26 64 38 40 42 16 126 156 54 

Nematoda 8 66 84 92 48 10 26 4 

Total No. 382 262 254 324 322 232 304 574 434 464 

Total No. 

(excluding nematodes) 374 196 254 324 238 140 256 564 408 460 



Table D4 
Benthic macroinvertebrate counts; Back River; April 26, 1979; No./0.1 m2 

Mud Stations Sand Stations 

Area Walnut Cox 
Rocky Point Todd Point Walnut Point Cox Point Point Point 

Station Hl-13 H2-ll D2-8 D3-9 D3-30 DS-28 A3-38 Bl-38 D3-31 BS-35 

Organism 

P elecypoda 
Rangia cnneata 

Gastropoda 
Hydrobia Sp. 1 
Hydrobia Sp. 2 

Poly chaeta 
ScolecoleEides viridis 30 36 2 4 2 2 
HyEaniola grayi 34 10 2 

Oligochae ta N 
N 

Tubificidae 300 532 334 132 196 82 222 332 66 114 0"'1 

Isopoda 
Cyathura Eolita 
Chiridetea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus plumlosus 8 28 
CoroEhium lacustre 2 
Unid. Gammaridae 2 2 2 
Monoculodes edwardsi 

Diptera 48 32 90 56 72 134 42 64 432 138 

NEamatoda 260 40 10 2 4 44 

Total No. 424 640 690 192 310 226 266 400 544 252 

Total No. 
(excluding nematodes) 424 640 430 192 270 216 264 396 500 252 



Table D5 
Benthic macroinvertebrate counts; Dundee Cr.; June 25, 1979; mud stations 

Station 12-69 Ro./ 11-68.5 Ro./ 13-67.52 Ro./ 12-67 2 Ro./ 14-66.52 Ro./
2 Ro~/.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 14 31 36 54 32 35 18 56.7 83 48 33 109.3 30 23 42 63.3 23 27 36 57.3 

Gastropoda 
Hldrobia sp. 1 . .- 1 • 7 1 • 7 
Hldrobia sp. 2 2 1.3 2 1.3 

Poly chaeta 
ScolecoleEides viridis 4 5 2 7.3 22 20 12 36 2 6 13 14 1 4 5 6.7 11 10 4 16.7 
Hypaniola grayi 2 1 2 1 1 1.3 2 1 2 

Oligochaeta 
Tubificidae 7 9 17 22 25 20 ,5 33.3 13 8 22 28.7 15 39 25 52.7 15 10 4 19.3 ... N 

N 

Isopoda -...J 

Cyathura Eolita 2 5 3 6.7 4 4 4 8 6 6 2 9.3 4 7 8 12.7 4 4 6 9.3 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
1eptocheirus Elumulosus 136 149 119. 269.3 134 90 108 221.3 140 149 176 310 124 103 104 220.7 186 195 180 374 
CoroEhium lacustre 6 4 8 12 5 69 49.3 1 3 2.7 1 63 2 44 1 1 1 -2 
Unid. Gammaridae 1 6 7 9.3 3 12 10 1 • 7 5 24 3 21.3 2 1.3 
Monoculodes edwardsi 

Diptera 3~ 15 11 19.3 27 32 8 .44. 7 7 3 8 12 11 49 24 :"56 4 8 1 8.7 

Trichoptera 1 • 7 2 4 4 1 1 1.4 1 4 3.3 
Nematoda 44 57 41 94.7 98 69 11 118.7 58 80 44 121.3 37 278 36 234 123 52 45 146.7 

Total No. 219 282 245 497.3 353 358 166 584.6 311 306 298 610.1 229 598 250 718 368 307 279 636 

Total No. 402.6 465.9 488.8 484 489.3 
(excluding nematodes) 



Table D6 
Benthic macroinverteb rate counts; Dundee Cr.; June 26, 1979; sand stations 

Station L4.5-65.2~ No./ L5-65 No./ L5-64. 75 
2 

No./ 
No./.05 m 0.1 m2 No. I. 05 m2 0.1 m2 No./.05 rn 0.1 m2 

Sample A l3 c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 5 2 4.7 1 1 1.3 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
Scolecolepides viridis 40 31 55 84 17 18 11 30.7 27· 25 17 46 
Hypaniola grayi 11 6 13 20 1 2 2 1 3 2.7 
Nereis succinea 3 2 

0 ligo chaeta 
Tubificidae 2 8 6.7 4 2.7 5 6 3 9.3 N 

N 

Isopoda 
00 

Cyathura polita 4 4 3 7.3 3 3 4 9 7 7 15.3 
Chiridotea almyra 1 1 1.3 1 . 7 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 59 26 27 74. 7 20 39 21 53.3 66 75 57 132 
Corophium lacustre 11 5 6 14.7 1 2 2 3 2 1 4 
Unid. Garrnnaridae 6 4 
Monoculodes edwardsi 
LeEidactylus d_ytiscus 4 2 1 4.7 1 . 7 

Diptera 53 43 14 73.3 13 25 41 52.7 4 11 4 12.7 

Nematoda 1 3 2.7 1 • 7 1 • 7 

Total No. 190 123 121 289.4 65 85 88 158.8 116 129 93 225.1 

Total No. 286.7 158.1 224.4 .. (excluding nematodes) 



Table D7 
Benthic macroinvertebrate counts; Upper Saltpeter Creek; June 26, 1979; mud stations 

Station K5-61 No./ Ll. 5-60.5 No./ L1.5-59.~ No./ L3-60 No./ L4-59.5 No./
2 No.,/.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05m 0.1 m2 No./.05 m2 0.1 m2 Bo./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Po1ecypoda 
Rangia cuneata 14 7 6 18 12 9 11 21.3 17 15 21 35.3 34 24 16 49.3 30 19 10 39.3 

Gastropoda 
H~drobia sp. 1 
H~drobia sp. 2 2 1. 2 

.. :' 1 .7 

Poly chaeta 
Sco1ecole£ides viridis 5 3 5 8.7 3 6 1 6.7 6 11 20 24.7 10 9 9 18.7 4 13 9 17.3 
Hypaniola grayi 1 • 7 1 • 7' 

Ol~gocnaeta 
Tubificidae 26 26 25 51.3 18 6 37 40.7 11 11 19 27.3 21 5 5 20.7 7 3 6 10.7 

Isopoda 
Cyathura Eolita 1 1 2 2.7 1 1 2 2.7 1 3 2 4 2 3 6 7.3 5 6 3 9.3 N 

Chiridetea almyra 
... 

N 
\,() 

Edotea triloba 

Amphipoda 
Leptocheirus Elumulosus 64 66 81 140.7 92 65 69 150.7 104 62 97 175.3 131 108 52 194 114 149 14 184. 7 
Corophium lacustre 2 1.3 1 • 7 
Uni_d. Gammari dae 1 1 1.3 1 2 2 3.3 2 1 . 2 
Monoculodes edwardsi 1 • 7 

Diptera 2 6 7 10 8 4 13 16.7 15 10 9 22.7 7 4 4 10 6 5 11 14.7 

Nematoda 1 2 2 6 4 8 12 7 12 14 22 9 1 20 20 29 6 4 26 
~ 

Total No. 113 109 130 234.7 141 98 143 254.8 162 126 184 314.6 217 155 112 322. 7 195 202 59 304.1 

Total No. 232.7 242.8 292.6 302.7 278.1 
(excluding nematodes) 



Table D8 
Benthic macroinvertebrate counts; Upper Saltpeter Creek; June 26, 1979; sand stations 

Station 11.75-58.~ No./ 12.25-58.~ No./ 13-58 2 No./ 
No./.05 m 0.1 m2 No./.05 c. 0.1 m2 No./.05 m 0.1 c 2 

Sample A 13 c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 12 11 4 18 1 3 2 4 7 8 11 17.3 

Gastropoda 
Hydrobia sp. 1 1 • 7 
Hydrobia sp. 2 1 1 1.3 1 . 7 

Poly chaeta 
Scolecole£ides viridis 2 4 5 7.3 3 3 4 3· 2 1 4 
HyEaniola grayi 24 17 12 35.3 8 5 6 12.7 14 15 15 29.3 
1aeonereis culveri 1 .7 

Oligo chaeta 
Tubificidae 36 10 24 46.7 21 47 30 65.3 14 10 6 20 N 

VJ 

Isopoda 
0 

Cyathura poli ta 1 5 4 2 1 2 1 1 1.3 
Chiridotea almyra 1 1 1.3 
Edotea triloba 

Amphipoda 
1eptocheirus plurnulosus 53 20 28 67.3 65 35 97 131.3 18 32 20 46.7 
Corophium lacustre 1 • 7 1 • 7' 
Unid. Gatmnaridae 2 1 7 6.7 1 1 1.3 
Monoculodes edwardsi 1 1 1.3 1' 1 1.3 

Diptera 6 2 5 8.7 2 1.3 1 3 2.7 

Nematoda 2 2 1 3.3 1 • 7 5 2 4.7 

Total No. 138 73 80 193.9 104 97 146 231.3 63 73 58 129·.4 

Total No. 190.6 230.6 124.7 
(excluding nematodes) 



Table D9 
Renthic macroinvertebrate counts; Lower Satpeter Creek; June 26, 1979; mud stations 

Station Nl-60 No./ N2-58 Ho./ N3-61 
2 

Bo./ N4-59 Bo./ N3-57 Bo./
2 Ho .. /.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m2 0.1 m2 'Bo./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 43 45 48 90.7 44 37 33 76 15 29 28 48 70 52 37 106 58 31 47 90.7 

Gastropoda 
H~drobia sp. 1 1 2 2 3.3 1 • 7 2 1 2 3 5 5.3 
H~drobia sp. 2 7 2 6 1 • 7 1 1 2 2.7 1 1 1.3 

Poly chaeta 
Scolecoleeides viridis 16 5 7 18. 7 12 1 5 12 20 5 14 26 7 15 10 21.3 20 7 3 20 
Hyeanio1a grayi 1 . 7 ·1 3 2.7 1 • 7 1 • 7 

Oligo chaeta 
Tubificidae 6 23 7 24 117 10 8 90 16 24 27 44.7 4 8 11 15.3 lo 3 4 11.3 

~ .. N 

Isopoda w 
1-' 

Cyathura eo1ita 6 2 4 8 8 4 2 9.3 2 5 4 7.3 6 6 7 12.7 15 11 17.3 
Chi ridotea almyra 1 .7 
Edo tea tri1oba 

Amphipoda -
Leetocheirus e1umu1osus 173 182 140 330 140 176 231 364.7 139 116 59 209.3 128 71 125 216 146 110 111 244.7 
Coroehium lacustre 3 2 3. 2 1 3 5 6 1 • 7 2 3 5 6.7 
Unid. Gammaridae 1 . 7 1 1 2 2.7 2 2 2 4 3 4 4.7 1 2 2 3.3 
Monocu1odes edwardsi 

Diptera 13~ 14 11 25.3 18 10 10 25.3 15 10 8 22 17 16 11 29.3 29 11 13 35.3 

Nematoda 32 59 55 97.3 91 65. 76 154.7 70 36 41 98 94 170 133 264.7 251 128 148 351.3 

Total No. 298 333 274 603.4 434 309 ~72 743.4 280 231 188 466 333 340 342 676.8 537 311 334 787.9 

Total No. 506.1 588.7 368 412.1 436.6 
(excluding nematodes) 



Table D10 
Benthic macroinvertebrate counts; Doves Cove; June 27, 1979; mud stations 

Station S4-80.5 No./ S4.5-81 No./ S5. 5-81.5 No./ Tl.5-81 No./ T2-80 No./ 
No,./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 2 1 2 4 4 2 6.7 3 4 3 6.7 3 4 4 7.3 5 2 8 10 

Gastropoda 
Hydrobia sp. 1 J ,. 1 .7 1 • 7 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 9 5 13 18 2 17 8 18 6 27 5 25.3 30 35 26 60.7 Q 10 5 14 

Oligochaeta 
Tubificidae 5 7 15 18 14 11 12 24.7 18 11 14 28.7 19 27 53 66 2 3 2 4.7 

Isopoda \- N 
(..V 

Cyathura poli ta N 

Chiridotea almyra 
Edotea tri1oba 

Amphipoda 
Leptocheirus p1umulosus 2 1.3 1 • 7 1 • 7 1 1 1.3 
CoroEhium lacustre 1 • 7 
Unid. Gammaridae 
Monoculodes edwardsi 1 • 7 

Diptera 71 24 54 99.3 47 150 68 176.7 49 122 45 144 47 53 57 104.7 13 13 17 28.7 
\ 

Nematoda 2 2 2.7 19 35 11 43.3 30 38 55 82 97 41 41 119.3 11 18 18 31.3 

Total No. 89 36 88 141.3 86 217 101 269.4 106 202 124 288.1 197 162 181 360.1 39 48 50 91.4 

Total No. 138.6 226.1 206.1· 240.8 60.1 
(excluding nematodes) 



Table Dll 
Benthic macroinvertebrate counts ; Doves Cove; June 27, 1979; sand stations 

Station Tl.S-79. 5 No./ Ul.S-76.5 No./ U2-75 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A '8 c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 1 • 7 1 .7 

Gastropoda 
Hydrobia sp. 1 1 . 7 
Hydrobia sp. 2 

Po1ychaeta 
Sco1ecolepides viridis 1 7 2 6.7 1 1 1 .. 3 1' 3 2 4 
Hypaniola grayi 8 5.3 

Oligo chaeta 
Tubificidae 14 7 8 19.3 2 3 1 4 14 3 11.3 

Isopoda N 
w 

Cyathura polita 3 15 17 23.3 1 6 3 6.7 w 

Chiridotea almyra 1 . 7 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 3 1 2.7 1 1 1.3 
Corophium lacustre 3 2 3.3 1 .7 
Unid. Gannnaridae 1 4 3 5.3 1 .7 
Monoculodes edwardsi 

Diptera 34 32 26 61.3 22 2 16 26.7 is 7 17 26 

Nematoda 75 17 19 74 2 1 1 2.7 1 1 1.3 

Total No. 130 88 86 202.6 26 10 21 38.1 32 16 27 50 

Total No. 128.6 35.4 48.7 
(excluding nematodes) 

" 



Table Dl2 
Benthic macroinvertebrate counts; Sue Creek; June 28, 1979; mud stations 

Station G4.5-32 No./ Hl-32 No./ H2.5-32.5 No./ H3.5-32.5 No./ H4-33 No./
2 No.,./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 1 8 4 8.7 15 7 13 23.3 6 17 12 23.3 9 4 8 14 10 12 16 25.3 

Gastropoda 
H:y:drobia sp. 1 2 1 2 . . 1 1 1 2 3 8 2 8.7 2 4 4 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 4 1 3 5.3 3 7 5 10 8 6 15 19.3 40 24 20 56 26 29 12 44.7 
Hypa.'1iola grayi 1 1 1 2 
Laeonereis cu1veri 1 1 1.3 ----

Oligo chaeta 
Tubificidae 63 52 52 111.3 39 21 40 20 30 22 48 21 7 8 24 15 31 13 39 0 3 N ... w 

Isopoda ~ 

_gy_athura polita 1 4 2 4.7 1 1 2 2.7 7 9 6 14.7 
Chiridotea almyra 1 1 1.3 
Edotea tri1oba 1 . 7 

Amphipoda 
LeEtocheirus E1umulosus 221 178 172 380.7 262 246 282 526.7 233 261 281 516.7 168 179 250 398 102 58 99 172.7 
Corophium lacustre 1 . 7 2 1 2 
Unid. Gammaridae 1 • 7 1 • 7 3 4 4 7.3 3 2 3 5.3 
Monocu1odes edwardsi 

Diptera 4\. 4 3 7. 3 5 2 1 5.3 s 11 4 15.3 38 44 29 74 146 129 106 254 

Nematoda 1 1 1.3 2 2 41 30 2 4 1 4.7 11 5 10.7 12 15 5 21.3 

Total No. 294 245 234 515.3 328 286 343 638 283 338 342 642 283 280 327 593.4 321+ 2_87 264 :i83. 3 

Total No. 514 608 637.3 582.7 562 
(excluding nematodes) 



Table Dl3 
Benthic macroinvertebrate counts; Sue Creek; June 28, 19 79; sand stat ions 

Station Hl. 5-31 No./ H2-31.5 No./ H2. 5-31. ~ No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sample A 13 c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cunea ta 5 2 2 6 1 3 3 4.7 

Gastropoda 
Hydrobia sp. 1 1 . 7 
Hydrobia sp. 2 1 • 7 

Po1ychaeta 
Sco1eco1eEides viridis 10 3 1 9.3 7 6 8.7 4' 1 2 4.7 
HyEanio1a grayi 2 1.3 1 • 7 2 6 1 6 
Laeonereis cu1veri 2 1 2 

Oligo chaeta 
Tubificidae 46 38 24 72 8 10 4 14.7 12 9 3 16 

N 
w 

Isopoda '\.n 

Cy-athura Eolita 9 8 6 15.3 
Chiridotea almyra 1'\ 1.3 ' Edotea triloba 1 . 7 

Amphipoda 
LeEtocheirus plumulosus 48 50 33 87.3 21 17 37 50 53 69 68 126.7 
CoroEhium lacustre 1 • 7 1 • 7 6 4 11 14 
Unid. Gammaridae 12 13 16 27.3 
Monoculodes edwardsi 1 • 7 

Diptera 177 215 105 331.3 120 110 158 258.7 69 82 70 147.3 

Nematoda 9 8 22 26 4 5 4 8.7 4 7 4 10 

Total No. 296 318 189 535.3 156 154 213 348.9 172 201 182 370 

Total No. 509.3 340.2 360 
(exc~uding nematodes) 



Table Dl4 
Benthic macroinvertehrate counts; Norman Creek; June 28, 1979; mud stations 

Station F2-41.5 No./ FJ.5-42.5 No./ F4.5-43.~ No./ F4.5-42.~ No./ F5.5-43
2 

No./
2 No~/.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total' 

Organism 

Polecypoda 
Rangia cuneata 2 1 2 11 7 13 20.7 6 7 8 14 9 6 7 14. 7 6 9 12 18 

Gastropoda 
Hydrobia sp. 1 2 1.3 1 .7 
Hydrobia sp. 2 1 2 2 

Poly chaeta 
S colecoleEides viridis 2 3 1 4 32 14 38 56 6 5 2 8.7 2 1 2 3.3 2 1. 3 J 

Oligo chaeta 
Tubificidae 99 29 87 143.3 32 45 52 86 74 101 147 214. 7 88 60 59 138 175 93 69 224.7 

Isopoda ,., N 

Cyathura Eoli ta w 
0\ 

Chiridotea almyra 
Edotea triloba 1 • 7 

Amphipoda 
LeEtocheirus Elumulosus 35 29 49 75.3 136 116 136 258.7 222 206 303 487.3 222 193 212 . 418 343 307 251 600. 7 
CoroEhium lacustre 1 . 7 u 7.3 
Unid. Gammaridae 2 2 2.7 1 • 7 2 1.3 
Monoculodes edwardsi 

Diptera 9 16 10 23.3 6 2 11 12.7 5 7 5 11.3 7 4 4 10 5 2 6 8.7 

Nematoda 1~ • 7 1 • 7 

Total No. 148 77 148 248.6 221 184 252 438.2 313 326 479 745.3 329 269 284 588 530 411 340 854.1 

Total No. 247.9 438.2 7.45.3 588 853.4 
(excluding nematodes) 



Table DlS 
Benthic macroinvertebrate counts; Middle R.; June 28~ 1979 

Station 14-40 No./ 12-37 No./ 15-35 
2 

No./ J3-35 2 No./
2 Ro./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 5 3 5 8.7 122 151 163 290.7 59 49 60 112 107 122 112 227.3 

Gastropoda 
H~drobia sp. 1 3 3 7 8.7 2 2 1 3.3 10 12 11 22 
H~drobia sp. 2 2 '1 2 9 9 13 20.7 7 4 7 12 26 18 15 39.3 

Poly chaeta 
ScolecoleEides viridis 9 4 7 13.3 10 1 6 11.3 12 8 11 20;7 8 18 17 28.7 
HyEaniola grayi 1 .7 

Oligochaeta 
Tub i fi cidae 1 1 1.3 1 2 2 3 2 

1sopoda N 
w 

Cyathura Eolita 4 4 2 6.7 1 1 4 4 4 6 10 13.3 ....... 

Chiridotea almyra 3 2 1 • 7 
Edotea triloba 1 

.., 
• I 

.Amphipoda 
Leptocheirus Elumulosus 33 34 71 92 110 188 144 294.7 89 166 119 249.3 152-- 112 54 212 
CoroEhium lacustre 2 1 2 1 .7 1 .7 
Unid. Gammaridae 1 1 1.3 2 1.3 
Monoculodes edwardsi 2 1.3 1 .7 
Lepidactylus dytiscus 9 13 5 18 

Diptera 1 3 1 3,. 3 11 6 15 21.3 13 16 14 28.7 20 18 8 30.7 

Nematoda 3 2 2 1 34 24.7 1 1 3 3.3 32 3 1 24 

Total No. 62 59 95 143.9 273 365 386 682.8 185 249 221 436.7 364 311 229 602.7 

Total No. 141.9 658.1 433.4 578.7 
(excluding nematodes) 



Table Dl6 
Benthic macroinvertehrate counts; Wei-r Pt.; June 25, 1979 

Station mud sandy mud 
N4-39 

2 
No./ N3-35 No./ N5-41 No./ N3-40 

2 
No./2 No./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 16 14 12 28 47 64 60 114 13 32 21 44 27 20 29 50.7 

Gastropoda 
Hydrobia sp. 1 7 13 9 19.3 2 2 2.7 
Hydrobia sp. 2 6 11 18" 23.3 36 18 24 52 25 12 29 44 

Polychaeta 
ScolecoleEides viridis 3 4 6 8.7 22 8 24 36 94 23 64 120.6 49 15 42 70.7 
HyEaniola grayi 1 2 2 1 . 7 1 3 2.7 3 2 
Nereis succinea 1 .7 

Oligo chaeta 
Tubificidae 8 18 36 41.3 2 3 3.3 12 7 6 16.7 6 7 8.7 N 

w 
Isopoda 00 

Cyathura polita 13 19 8 26.7 12 11 15 25.3 8 9 6 15.3 9 4 8 14 
Chiridotea almyra 1 . 7 
Edotea triloba 1 1 1.3 

Amphipoda 
Leptocheirus Elumulosus 359 503 465 884.7 100 112 134 230.7 203 60 180 29.5. 3 129 114 102 230 
CoroEhium lacustre 2 1.3 3 2 2 4.7 21 17 34 48 6 7 8.7 
Unid. Gammaridae 7 14 11 21.3 2 1.3 5 1 6 8 3 8 2 8.7 
Monoculodes edwardsi 1 • 7 

Diptera 10 22 23 36.7 5 9 14 18.7 14 10 9 22 15 11 10 24 . 
I 

Nematoda 119 201 131 300.7 20 43 14 51.3 1 1 1.3 1 • 7 

Total No. 541 809 713 1375.4 246 269 293 538.7 378 173 340 593.9 266 191 242 466.2 

Total No. 1074.7 487.4 592.6 465.5 
(excluding nematodes) 



Table Dl6 (continued}_. 
muddy sand sand 

Station N2.5-40
2 

No./ N2.5-41.5 No./ N3.5-41.5 No./ N2-40 
2 

No./2 
Ro./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No. I .05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Po1ecypoda 
Rangia cuneata 18 46 31 63.3 16 25 17 38.7 1 .7 6 5 2 8.7 

Gastropoda 
Hydrobia sp. 1 10 9 5 16 12 16 18.7 1 1 1.3 
Hydrobia sp. 2 1 .7 

Po1ychaeta 
Sco1ecole£ides viridis 44 13 34 60.7 106 93 51 166.7 4 10 4 12 i 10 10 16 24 
Hy£anio1a grayi 3 ., 6.7 ') 3 ') I. "7 ') ., ~ 

I £. £. '+ • I £. .L • ..) 

Oligo chaeta 
Tubificidae 8 23 26 38 31 84 50 110 3 2 3.3 1 1 1.3 

Isopoda N 
UJ 

C)rathura £01ita 10 12 11 22 30 25 21 50.7 2 1 2 3.3 5 10 5 13.3 ~ 

Chiridotea almyra 1 .7 1 1 1.3 3 2 3.3 
Edotea tri1oba 10 1 1 8 

~phipoda 
LeEtocheirus £1umu1osus 59 84 102 163.3 64 49 51 109.3 6 8 7 . 14 25.- 22 43 60 
Corophium lacustre 37 11 10 38.7 50 95 69 142.7 3 I 2.7 
Unid. Gammaridae 2 1.3 
Monoculodes edwardsi 2 1.3 1 .7 
Le£idactylus dytiscus 15 44 20 52.7 2 5 2 6 

Diptera 1 6 4.7 1 1 2 2.7 1 .7 4 1 3 5.3 

Nematoda 11 4 10 3 2 

Total No. 190 199 232 414.1 323 376 283 654.8 48 67 38 102 55 58 77 126.6 

Total No. 414.1 654.8 92 124.6 
(excluding nematodes) 



Table Dl7 
Benthic macroinvertebrate counts; Gunpowder R.; June 26, 1979 

sandy mud muddy sand 
Station P4-51 No./ 04-51 No./ 

No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 
Sample A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 25 60 55 93.3 42 33 36 74 

Gastropoda 
Hx:drobia sp. 1 1 4 3.3 3 1 17 14 
Hx:drobia sp. 2 1 7 12 13.3 

Poly chaeta 
ScolecoleEides viridis 7 43 28 52 29 35 5 46 
HyEaniola grayi 2 1.3 4 3 1 5.3 
Laeonereis culveri 3 1 2.7 

Oligo chaeta 
Tubificidae 1 8 1 6.7 35 39 36 73.3 N 

+:--
0 

Isopoda 
Cyathura poli ta 3 16 6 16.7 7 11 17 23.3 
Chiridotea almyra 1 • 7 1 2 2 
Edotea triloba 

Amphipoda 
LeEtocheirus plumulosus 79 90 84 168.7 102 82 57 160.7 
CoroEhium lacustre 1 • 7 1 2 2 
Unid. Gammaridae 1 3 2.7 3 2 1 4 
Monoculodes edwardsi 2 4 4 

Diptera 6 19 9 22.7 12 16 10 25.3 

Nematoda 12 65 39 77.3 15 15 11 2 7. 3 

Total No. 137 317 241 463.4 257 240 193 459.9 

Total No. 386.1 432.6 
(excluding nematodes) 



Table Dl8 
Benthic macroinvertebrate counts; Dundee Cr.; September 10, 1979; mud stations 

Station L3-69 No./ L3-68 Ho./ Ll-67 
2 

No./ L3.5-66.5 No./ LS-66 No./
2 No~/.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m2 0.1 m2 lo./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B ·c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 . 7 1 1 1.3 4 2.7 2 1.3 2 2 2 4 
Macoma mitchelli 1 • 7 

Gastropoda 
H~drobia sp. 1 
H~drobia sp. 2 

Polychaeta 
ScolecoleEides viridis 4 2.7 3 1 6 6.7 4 7 2 8. 7 I 

Oligo chaeta 
Tubificidae 13 9 19 27.3 11 4 12 18 64 79 43 124 16 8 19 28.7 5 12 6 15.3 

Isopoda 
\ .. N 

Cyathura Eolita 1 .7 1 1 1 2 1 • 7 2 2 3 4.7 1 1 1.3 
.p.. 
f-' 

Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosis 2 7 6 4 2 3 6 7 4.7 5 9 7 14 13 4 2 12.7 
CoroEhium lacustre 2 1.3 
Unid. Gammaridae 
Monoculodes edwardsi 

Dipter:a 4 2 1 4.7 19 6 7 21.3 9 7 8 16 20 26 14 40 1:3 17 14 29.3 

Nematoda 21\. 16 19 37.3 46 12 10 45.3 11 5 11 18 29 16 10 36.7 15 19 21 36.7 

Total No. 41 27 47 76.7 86 26 33 96.6 87 91 73 167.4 75 65 59 132.8 52 62 48 108 

Total No. 39.4 51.3 149.4 96.1 71.3 
(excluding nematodes) 



Table Dl9 
Benthic macroinvertebrate counts; Dundee Cr.; September 10, 1979; sand stat ions 

Station L4.75-65.25 No./ L5-65 No./ L5-64.5 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 c 2 

Sample A 13 c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 1 2 4 2 4 1 2 1 2.7 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
Scolecolepides viridis 2 1 2 1 1 1.3 1 1 1.3 
Hypaniola grayi 6 2 3 7.3 
Nereis succinea 2 1 2 
Leonereis culveri 2 1.3 

Oligo chaeta N 

Tubificidae 10 4 4 12 2 1 1 2.7 2 2 3 4.7 ~ 
N 

Isopoda 
Cyathura polita 1 1 1.3 1 . 7 1 . 7 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 2 1 2 2 1. 3 . 1 • 7 
Corophium lacustre 1 • 7 
Unid. Gannnaridae 5 2 4. 7 .1 . 7 
Monoculodes edwardsi 1 1 1.3 
LeEidactylus dytiscus 1 • 7 2 1 2 

Diptera 37 70 18 83.3 58 11 13 54.7 12 56 30 65.3 

Nematoda 5 1 2 5.3 1 . 7 3 1 2.7 

Total No. 67 85 30 121.3 68 16 20 69.4 18 68 36 81.4 

Total No. 116 68.7 78.7 
(excluding nematodes) 



Table D20 
Benthic macroinvertehrate counts; Upper Saltpeter Cr.; September 11, 1979; mud stations 

Station K3-62 No./ K4-61.5 No./ 11-60.5 No. I 12.5-60.~ No./ 13.5-59.5 No./ 15-59 2 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.-1 m2 No./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 2 1 3.3 4 4 2 6.7 5 4 5 9.3 

Gastropoda 
H~drobia sp. 1 1 • 7 1 • 7 
Hldrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 1 • 7 1 1 1.3 2 5 6 8.7 4 10 13 18 13 7 14 22.7 

Oligochaeta 
Tubificidae 22 28 23 48.7 15 8 19 28 8 11 11 20 15 6 5 17.3 6 18 10 22.7 14 6 9 19.3 

Isopoda N 

Cyathura EOlita 2 1.3 1 1 1 2 3 4 5 8 3 5 3 7.3 ~ 
w 

Chiridotea almyra 
Edotea triloba 

Amphipoda 
1eEtodheirus Elumulosus 1 • 7 3 2 2 1.3 3 2 2 2 2.7 4 2 7 8.7 
CoroEhium 1acustre 
Unid. Gammaridae 1 • 7 
Monoculodes edwardsi 

Diptera 2 5 11 12 23 14 15 34.7 4 8 11 15.3 14 18 19 34 27 38 58 82 33 23 42 65.3 

Nematoda 2 1 2 4 1 1 4 2 3 9 9.3 12 22 23 38 8 24 14 30.7 22 1 19 28 

Total No. 27 34 34 63.4 43 26 35 69.4 16 23 34 48.5 46 54 59 106 55 100 103 172.2 94 48 99 160.6 

Total No. 61.4 65.4 39.2 68 141.5 132.6 
(excluding nematodes) 



Table D21 
Benthic macroinvertebrate counts; Upper Saltpeter Cr.; September 11, 1979_; sand stations 

Station 12-58.5 No./ 12.5-58.5 No./ 13-58 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A 13 c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 2 3 4 3 2 2 4.7 

Gastropoda 
Hydrobia sp. 1 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
Scolecolepides viridis 1 1 1.3 
Hypaniola grayi 1 1 1.3 6 3 6 2 4 4 
Nereis succinea 5 6 2 8. 7 4 18 6 18.7 3~ 35 44.7 
1aeonereis culveri 1 • 7 4 29- 12 30 18 2 13.3 

Oligochaeta 
15.3 Tub if i ci dae 5 11 7 16 73 19- 72 21 6 10 24.7 N 

~ 
~ 

Isopoda 
Cyathura polita 1 1 1.3 1 • 7 
Chiridotea almyra 1 • 7 
Edotea triloba 

Amphipoda 
1eptocheirus plumulosus 1 3 3 4.7 1 5 1 4.7 1 • 7 
Corophium lacustre 2 1.3 
Unid. Gannnaridae 
Monoculodes edwardsi 

Diptera 3 10 4 11.3 4 7 7.3 6 3 6 

·Nematoda 2 1.3 

Total No. 17 32 15 42.8 30 141 46 144.7 68 26 56 100.1 

Total No. 42.8 144.7 98.8 .. (excluding nematodes) 



Table D22 
Bentnic macroinvertebrate counts; Lower Saltpeter Cr.; September 10, 1979; mud stations 

Station Nl-62 No./ N2-61 
2 

No./ Nl-59 2 
No./ N3-60 

2 
Ro./ N4-59 2 

Bo./
2 No~/.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 .2 No./.05 m 0.1 m2 Bo./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 7 4.7 2 1 2 2 1.3 6 3 4 8.7 1 .7 

Gastropoda 
H~drobia sp. 1 ~ 

H~drobia sp. 2 

Poly chaeta 
Scolecole:eides viridis 13 13 13 26 5 7 4 10.7 1 . 7 20 9 17 30. 7 4 3 4 7.3 I 

Oligochaeta 
Tubificidae 33 17 23 48.7 10 6 5 14 6 7 3 10.7 3 3 8 9.3 7 5 4 10.7 

Isopoda 
1'" 1\.) 

Cyathura polita 1 2 1 2.7 2 1 5 5.3 3 2 4 6 6.7 4 5 6.7 -!:'-
V1 

Chiridotea ~ 
~ triloba 1 • 7 

Amphipoda 
Le:etocheirus :elumulosus 16 23 ·21 40 2 14 3 12.7 2 1 2 8 5 5 12 26 9 25 40 
Corophium lacustre 
Unid. Gammaridae 1 • 7 1 • 7 
Monoculodes edwardsi 

Dipterji 8 12 8 18.7 10 19 11 26.7 17 16 31" 42.7 18 19 8 30 22 17 13" 34. 7 

Nematoda 31 ~50 61 94.7 15 10 8 22 49 44 67 106.7 17 6 13 24 117 52 49 145.3 

Total No. 109 117 128 236.2 46 58 36 93.4 74 70 105 166.1 76 45 61 121.4 177 92 101 246.8 

Total No. 141.5 71.4 59.4 97.4 101.5 
(excluding nematodes) 



Table D23 
Benthic macroinvertebrate counts; Sue Creek; September 13, 1979; mud stations 

Station G5-32 
2 

No./ Hl-32 
2 

No./ H2-32 2 
No./ H2.5-32.~ No./ H3-32. ?2 Bo./

2 No .. /.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 .2 No./.05 m 0.1 m2 No./.05 m 0.1 11 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total' 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 1 1.3 1 • 7 1 .7 

Gastropoda 
Hldrobia sp. 1 4 ~ 

Hl:drobia sp. 2 

Polychaeta 
Scolecolepides viridis 1 • 7 1 . • 7 1 • 7. 

Oligochae ta 
Tubificidae 25 35 31 60.7 12 10 19 27.3 15 5 17 24.7 14 3 22 26 11 9 21 27.3 

Isopoda 
'" N 

Cyathura polita 1 • 7 1 • 7 2 1 2 ~ 
0"1 

Chiridotea almyra 
Edotea triloba 1 • 7 

Amphipoda 
Leptocheirus plumulosus 4 3 6 8. 7 4 5 9 12 17 4 5 17.3 9 15 23 31.3 18 15 11 29.3 
Corophium lacustre 1 . 7 
Unid. Gammaridae 2 1.3 1 • 7 1 • 7 
Monoculodes edwardsi 

Dipter.a 25 17 21 42 11 9 9 19.3 6 16 14 24 14 11 11 24 26 14 11 34 

Nematoda 4~ 2. 7 1 1 1.3 4 2 13 12.7 9 4 11 16 109 29 17 103.3 
.. 

Total No. 59 55 61 116.8 31 24 39 62.6 43 28 49 80.1 46 35 68 99.4 167 69 61 19·~ 
_ ... 

Total No. 114.1 61.3 67.4 83.4 g'f.. 7 
(excluding nematodes) 



Table D24 
Benthic macroinvertebrate counts; Sue Creek; September 13, 1979; sand stations 

Station Hl. 5-31 No./ H2-31.5 No./ H2.5-31.~ No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sample A 1J c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cunea ta 1 2 2 1 1 2 2.7 1 2 2 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Polyehaeta 
Scolecolepides viridis 1 4 3.3 2 3 3.3 8 5.3 
Hypaniola grayi 7 6 12 16.7 
Nereis succinea 1 3 2.7 
Polydora ligni 5 3.3 

Oligo chaeta 
N 

Tubificidae 1 . 7 16 29 75 80 21 40 4 43.3 +:--
-...J 

Isopoda 
Cyathura poli ta 7 4.7 3 1 1 3.3 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 1 • 7 3 3 23 19.3 1 2 2 
Corophium lacustre 2 1.3 4 2.7 
Unid. Gannnaridae 1 . 7 1 • 7 
Monoculodes ~dwardsi 

Diptera 35 45 24 69.3 13 23 31 44.7 17 48 17 54.7 

Nematoda 1 • 7 2 1.3 

Total No. 39 46 33 78.7 43 65 161 179.4 43 101 26 113.3 

Total No. 78.0 178.1 113.3 .. (excluding nematodes) 



Table D25 
Benthic macroinvertebrate counts; Middle River; September 13, 1979; mud stations 

Station 12-38 No./ 15-38 No./ 15-36 No./ 14-34 No./ J2-35 No./
2 No.,/.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05m 2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 2 2 1 1 1.3 1 2 1 2.7 2 2 2.7 2 2 5 6 

Gastropoda 
Hl':drobia sp. 1 
Hl':drobia sp. 2 

Poly chaeta 
S colecolepides viridis 2 1 1 2.7 15 36 11 41.3 6 6 9 14 9 5 6 13.3 11 14 13 25.3 
Polydora ligni 1 • 7 

Oligochaeta 
Tubificidae 4 9 7 13.3 1 • 7 1 .7 2 1 2 3.3 3 2 

1sopoda ~- N 
~ 

Cyathura poli ta · 2 7 5 9.3 4 2 8 9.3 7 2 2 7.3 3 3 9 10 3 2 5 6.7 co 

Chiridotea almyra 
Edotea triloba 1 • 7 1 • 7 

Amphipoda 
Leptocheirus plumulosus 31 27 26 56 10 16 7 22 21 21 28 46.7 40 46 39 83.3 27 23 21 47.3 
Corophium lacustre 2 1.3 
Unid. Gammaridae 1 • 7 1 . 7 2 1.3 
Monoculodes edwardsi 

Diptera 11 7 15 22 8 1 7 10.7- 2 5 1 5.3 1 7 4 8 3 3 7 8.7 
\. 

Nematoda 10 20 24 36 3 9 6 12 12 29 10 34 5 12 23 26.7 5 2 10 11.3 

Total No. 60 72 80 141.3 43 64 42 99.4 50 66 52 112.1 62 74 87 148.6 51 46 66 108.6 

Total No. 105.3 87.4 78.1 121.9 97.3 
(excluding nematodes) 



Table D26 
Benthic macroinvertebrate counts; Doves Cove; September 15, 1979; mud stations 

Station S4. 5-80.5 No./ Tl-80.5 No./ T2-81 No./ T3-80 No./ T4-81 No./
2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 2 0.1 m2 So./.05 m2 0.1 m2 No./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypods 
Rangia cunea ta 1 3 2.7 2 1 2 1 • 7 2 1.3 

Gastropoda 
H~drobia sp. 1 
Hi:drobia sp. 2 

Poly chaeta 
Scolecole£ides viridis 2 4 3 6 5 8 8.7 4 3 2 6 2 2 2 4 1' 11 3 10 

Oligo chaeta 
Tubi fi ci dae 1 8 6 10 4 4 7 10 9 4 31 29.3 1 • 7 

Isopoda 
Cyathura Eolita 1 • 7 3 2 N 

,!::'-

Chiridotea almwra ~ 

Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosus ·1 • 7 3 2 1 .7 9 7 8 16 2 3 6 7.3 
CoroEhium lacustre 
Unid. Ganuna ri dae 
Monoculodes edwardsi 

Diptera 23 36 31 60 48 33 78 106 91 96 74 174 36 41 41 78.7 43 45 24 74.7 

Nematoda 2 1 2 3.3 34 13 32 52.7 12 60 150 148 39 13 25 51.3 7 10 3 13.3 

Total No. 29 49 42 80 95 50 128 182.1 117 166 258 360.7 86 63 77 150.7 56 69 39 109.3 

Total No. 76.7 129.4 212.7 99.4 96 
(excluding nematodes) 



Table D27 
Benthic macroinvertebrate counts; Doves Cove; September 15, 1979; sand stations 

Station T3-84. 5 No./ T2-79 No./ T5.5-76 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A 6 c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cunea ta 1 1 1.3 1 5 1 4.1 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
S colecole.J2ides viridis 1. 1 1 2 
Nereis succinea 1 • 7 

Oligo chaeta 
Tubificidae 1 • 7 1 7 1 6 3 6 7 10. 7 

N 
Isopoda UJ 

0 
C)Tathura poli ta 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus plumulosus 1 1 1.3 
CoroEhium lacustre 
Unid. Gammaridae 
Monoculodes edwardsi 

Diptera 18 15 6 26 9 12 2 15.3 7 9 3 12.7 

Nematoda 1 1 1.3 1 • 7 1 • 7 

Total No. 21 15 8 29.3 10 21 3 22.7 13 23 12 32.1 

Total No. 28 22 31.4 
(excluding nematodes) 



Table D28 
Benthic macroinvertebrate counts; Gunpowder River; September 10, 1979 

Station 05-53 No./ P2-51 No./ P4-52 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A ~ c Total A B c Total A B c Total 

Organism 

Pe1ecypoda 
Rangia cuneata 3 1 2 4 1 • 7 1 4 2 4.7 

Gastropoda 
H!drobia sp. 1 
H!drobia sp. 2 

Po1ychaeta 
ScolecoleEides viridis 7 9 11 18 3 3 2 5.3 19. 13 24 37.3 
H!Eaniola grayi 1 • 7 

01igochaeta 
Tubificidae 2 7 3 8 5 3.3 1 • 7 

Isopoda N 

Cy" athura po li ta 3 7 2 8 6 2 9 11.3 4 3 2 6 
V1 
1--' 

Chiridotea almyra 
Edotea triloba 1 • 7 

Amphipoda 
Leptocheirus p1umulosus 44 35 35 76 31 29 69 86 27 16 -38" 54 
CoroEhium lacustre 1 • 7 
Unid. Gannnaridae 
Monoculodes edwardsi 

Diptera 13 10 8 20.7 9 4 6 12.7 6 8 -6 13.3 

Nematoda 49 103 "68 146.7 17 27 50 62.7 94 38 33 110 

Total No. 121 172 129 281.4 67 67 141 183.4 153 82 105 226.7 

Total No. 134.7 120.7 116.7 
(excluding nematodes) 



Table D29 
Benthic macroinvertebrate counts; Chesapeake Bay; September 12, 1979 

Hawk Cove 
Station 14-14 No./ JZ-18 No./ Kl-15 No./ M5-30 No./ 15-34 No./ 13-40 No./ 

No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 3 2 4 4 13 7 16 5 3 3 7.3 18 27 13 38.7 12 17 16 30 

Gastropoda 
Hydrobia sp. 1 1 • 7 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 5 4 6 7 1 5.3 5 20 16 27.3 12 26 24 41.3 17 21 20 38.7 

Oligo chaeta 
Tubificidae 65 29 30 82.7 5 9 7 14 4 9 6 12.7 1 1 1.3 1 1 1.3 1 • 7 

Isopoda 
N 

Cyathura EOlita 2 1.3 2 3 1 4 1 1 1 2 2 9 7.3 1 2 2 3.3 4 3 4. 7 I..J1 

Chiridotea almyra 
N 

Edotea triloba 1 • 7 

Amphipoda 
1eEtocheirus Elumulosus 13 8 10 20.7 10 25 28 42 22 32 32 57.3 24 80 12 77.3 28 3il:. 5 42.7 7 22 35 42.7 
CoroEhium lacustre 1 • 7 2 1.3 
Unid. Gammaridae 1 1 1.3 1 • 7 
Monoculodes edwardsi 

Diptera 10 6 10 17.3 16 4 6 17.3 4 7 7 12 4 2.7 6 2 2 . ·6. 7 2 2 5 6 

Nematoda 5 3.3 11 7 2 13.3 17 9 18 29.3 4 1 1 4 1 • 7 1 • 7 

Total No. 94 45 50 126 46 58 50 102.6 52 79 72 135.3 46 114 32 127.9 67 89 47 135.4 43 66 79 125.5 

Total No. 122. 7 89.3 106 123.9 134.7 124.8 
(excluding nematodes) 



Table D30 
Benthic macroinvertebrate counts; Weir Point; September 11, 1979 

mud sandy mud 
Station N3-37 No./ N3. 5-39 No./ N5-41 No./ N3-40 No./

2 Ro./.05 m2 0.1 112 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 2 4 5.3 1 .7 4 9 6 12.7 3 3 4 6.7 
Macoma mi tchelli 1 . 7 1 2 2 

Gastropoda 
Hydrobia sp. 1 5 2 2 6 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 3 4 6 8. 7 1 2 2 21 34 27 54.7 6 7 17 20 
Hypaniola grayi 1 .7 3 2 3.3 

Oligochaeta 
Tubificidae 2 1.3 2 1 1 2.7 3 2 3.3 6 3 3 8 

N 
Isopoda VI 

w 
Cyathura polita 2 2 2 4 1 2 2 3.3 6 6 5 11.3 3 3 4 6.7 
Chiridotea almyra 1 • 7 
Edotea triloba 3 2 3.3 

:Amphipoda 
Leptocheirus plumulosus 3 1 8 8 22 7 7 24 27 32. 28 58 10 - 5 19 22.7 
Corophium lacustre 
Unid. Gammaridae 
Monoculodes edwardsi 

Diptera 2 4 3 6 4 3 4 7.3 
I 

Nematoda 27 42 54 82 50 70 86 137.3 

Total No. 39 60 77 117.3 80 85 104 179.3 70 83 73 150.7 28 24 49 67.4 

Total No. 35.3 42 
(excluding nematodes) 



Table D30 (_~ontinued}. 

muddy sand sand 
Station N2.5-41 No./ N2-38 No./ N4-41. 5 No./ N3-40. 5

2 
No./

2 2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m No./.05 m 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 3 6 3 8 10 5 4 12.7 1 • 7 1 1 1.3 
Mytilus edulis 1 • 7 1 .7 
Modiolus demissus 1 .7 
Mya arenaria 1 • 7 

Gastropoda 
Hldrobia sp. 1 1 1 1.3 2 1.3 1 • 7 
H}:drobia sp. 2 

Polychaeta 
Scolecolepides viridis 10 11 14 13 19 7 26 1 1 1.3 2 1 1 2.7 
Hlpaniola grali 1 2 1 2.7 1 1 1 2 

0 1igo chaeta N 

Tubificidae 4 7 7.3 2 3 8 8.7 ~ 
~ 

Isopoda 
C)rathura polita 4 1 1 4 3 3 3 6 1 1 1.3 1 1 1.3 
Chiridotea almyra 
Edotea triloba 1 • 7 

Amphipoda 
Leptocheirus plumulosus 1 • 7 13 19 14 30.7 1 2 4 4.7 4 6 3 8.7 
Corophium lacustre 1 1 5 4.7 2 1 4 4.7 
Unid. Gammaridae 1 • 7 
Monoculodes edwardsi 3 1 2.7 
Le£idactl1us dltiscus 7 7 2 10.7 10 4 8 14.7 

Diptera 

Nematoda 2 1.3 1 1 3 3.3 z. 1.3 1 • 7 

Total No. 23 13 31 44.7 48 55 44 98.2 11 15 9 23.4 18 13 14 30.1 

Total No. 43.4 94.9 22.1 29.4 
(excluding nematodes) 



Table D31 
Benthic macroinvertebrate counts; Dundee Cr.; November 25, 1979; mud stations 

Station L2.5-69 
2 

No./ L3-68 No./ L2.5-67 
2 

No./ L3-65.5 
2 

No./ L5-66 No./
2 Ro./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 !fo./.05 m2 0.1 m 

Sample A B c Total A B c Total A B. c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 2 1 2 1 • 7 1 1 1.4 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
Sco1eco1eEides viridis 4 2.7 2 1 2 3. 3 
Hypanio1a ~ 1 1 1.3 1 • 7 

01igochae ta 
Tubificidae 9 11 7 18 5 3 9 11.3 17 14 16 31.3 112 55 74 160.7 8 1 1 6.7 

N 
VI 

Isopoda VI 

Cyathura polita 1 • 7 1 • 7 1 • 7 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 2 1 2 3 2 4 6 3 8.7 20 24 10 36 6 2 3 7.3 
Corophium 1acustre 1 • 7 1 • 7 1 1 1 2 
Unid. Gannnaridae 1 • 7 1 . 7 3 1 2.7 
Monoculodes edwardsi 

Diptera 20 69 17 70.7 16 84 17 78 17 16 29 41.3 22 20 21 42 17 6 14 24.7 

Nematoda 7 10 9 17.3 5 18 8 20.7 6 13 9 18.7 10 13 6 19.3 4 4 1 6 

Total No. 42 93 33 112.1 26 106 37 112.7 48 51 59 105.3 168 115 114 264.7 37 16 22 50 

Total No. 94.8 92.0 86.6 245.4 44 
(excluding nematodes} 



Table D32 
Benthic macroinvertebrate counts; Dundee Cr.; November 26, 1979; sand stations 

Station 14.5-65.25 No./ 15-65.25 No./ 15-64.5 No./ 
No./.05 m2 0.1 m2 No. I .05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A l3 c Total A B c Total A B c Total 

Organism 

. Pelecypoda 
Rangia cuneata 4 3 3 6.7 5 2 4 7.3 6 2 2 6.7 

Gastropoda 
• •- -·~----R¥d.r.ohi.a... S.P,.--vL•- .. -~----~·-~··.' ----·1'.- - .. -~- ........... ~. ·-

Hydrobia sp. 2 

Poly chaeta 
Scolecolepides viridis 1 • 7 
Hypaniola grayi 4 2 1 4. 7 1 • 7 5 ·5 8 12 
Laeonereis culveri 19 4 7 20 1 • 7 5 9 2 10.7 

Oligochae ta 
Tubificidae 39 4 4 31.3 1 • 7 48 16 10 49.3 

N 

Isopoda V1 
0'\ 

Cyathura poli ta 1 • 7 1 1 1.3 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumu1osus 4 1 2 4.7 2 1 2 7 4.7 
Corophium lacustre 2 1 2 3.3 2 2 1 3.3 1 1 1 2 
Unid. Gannnaridae 1 • 7 
Monoculodes edwardsi 
_Lepidactylus dytiscus 2 3 3.3 ----------- -----------·- ---

Diptera 21 11 14 30.7 5 6 10 14 17 15 4 24 

Nematoda 2 1.3 1 • 7 5 3 5.3 

Total No. 95 26 34 103.3 18 12 20 33.4 88 60 27 116.7 

Total No. 102 32.7 111.4 
(excluding nematodes) 



Table D33 
Benthic macroinvertebrate counts; Upper Saltpeter Cr.; November 26, 1979; mud stations 

Station K4-62 
2 

No./ K5.5-60 
2 

No./ Ll-61 2 
No./ L4-59.5 2 

No./ L5-60 
m2 

No./
2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 'Jo./.05 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism I 

Pelecypoda 
Rangia cuneata .2 1.3 2 1.3 2 3 3.3 2 4 2 5.3 5 2 3 6.7 

Gastropoda 
H~drobia sp. 1 
H~drobia sp. 2 

Poly chaeta 
S colecoleEides viridis , • 7 1 .... 9 5 11 16.7 1 2 2 .•.1. ·' 

Oligo chaeta 
Tubificidae 6 1 13 13.3 6 9 5 13.3 1 8 2 7.3 7 13 12 21.3 8 10 1 12.7 

Isopoda N 
\J1 

Cyathura EOlita 1 1 1.3 1 • 7 2 1 1 2.7 1 • 7 ........ 

Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus plumulosus 3 8 7.3 2 1 2 3 8 4 10 5 3 4 8, 
Corophium 1acustre 1 . 7 1 • 7 
Unid. Gannnaridae 2 1.3 2 1 2 
Monoculodes edwardsi 

Decapods 
RhithroEanoEeus harrisii 1 .7 

Diptera 21 35 33 59.3 21 9 19 32.7 23 13 32 45.3 22 31 35 . 58.7 16 14 11 27.3 

Nematoda 1 . 7 6 5 15 17.3 16 27 33 50.7 6 22 10 25.3 5 11 21 24.7 

Total No. 34 46 46 83.9 34 25 41 66.6 47 51 71 112.7 52 84 75 140.7 39 42 42 82: 

Total No. 83.2 49.3 62 115.4 57.3 
(excluding nematodes) 





Table D35 
Benthic macroinvertebrate counts; Lower Saltpeter Cr.; November 27, 1979; mud stations 

Station N4-59 
2 

No./ N3-59 No./ N3-61 2 
No./ N2-62 2 

No./ Nl-62 2 
No./ 

No .. /.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 '!lo./.05 m 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 2 3 3.3 1 1 1 2 2 3 3.3 1 1 2 2.7 1 2 2 
Macoma mitchelli 2 1.3 

Gastropoda 
Hydrobia sp. 1 1 . 7 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 14 7 9 20 5 1 4 6.7 4 4 4 8 2 5 1 5.3 2 4 2 5.3 

Oligochaeta 
Tubificidae 4 2 14 13.3 4 1 3 5.3 6 14 9 19.3 7 22 2 20.7 3 5 3 7.3 

N 

Isopoda Vl 
1.0 

eyathura Eolita 1 2 3 4 2 2 4 5.3 1 1 1.3 3 1 2.7 2 2 1 3.3 
Chiridotea ~ 
Edotea triloba 1 . 7 1 • 7 1 . 7 

Amphipoda 
LeEtocheirus Elumulosus 36 59 52 98 52 61 63 117.3 38 50 43 87.3 42 58 41 94 26 26 18 46.7 
Corophium lacustre 2 1 2 1 1 1.3 1 . 7 
Unid. Gammaridae 1 1 1.3 2 1 2 1 1 1.3 1 • 7 
Mono culodes edwardsi 1 . 7 1 • 7 

Diptera 7 24 10 27."3 41 43 19 68.7 29 13 40 54.7 20 7 16 28. 7 29 27 34 60 

Nematoda 2 36 25.3 65 81 18 109.3 25 3 16 29.3 42 2 21 43.3 29 25 28 54.7 

Total No. 64 99 128 194 173 191 114 318. 7 105 88 118 207.3 115 100 85 200 92 90 89 180.7 

Total No. 168.7 209.4 178.0 156.7 126 
(excluding nematodes) 



Table D36 
Benthic macroinvertebrate counts, Doves Cove; December 1, 1979; mud stations 

Station T2-81 No./ Tl. 5-80. ~ No./? Tl-81. 5 2 
No. I S5. 5-81 ? No./? S4. 5-80.5? ~o./ 

No,./.05 rn2 0.1 m2 No./.05 m 0.1 rn- No./.05 m 0.1 ,.,2 No./.05 ;!l- 0.1 m'- ~h./ .05 n- 0.1 n 2 

Sample A B c Total A B c Total A B c Totc;l A B c Total A .3 c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 • 7 1 • 7 

Gastropoda - -·-<>·--·---.~~-- ··--·-·---

Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 1 . 7 5 6 3 9.3 7 3 2 8 1' 4 3.3 

Oligo chaeta 
Tubificidae 11 10 8 19.3 6 11 7 16 19 23 4 30.7 17 7 8 21.3 11 6 14 20.7 

N 

Isopoda 
0\ 
0 

Cyathura EOli ta 
Chi rido tea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus plumulosus 4 '4 3 7.3 3 3 2 5.3 6 4 5 10 1 • 7 
CoroEhium lacustre 1 • 7 1 • 7 1 .7 1 • 7 
Unid. Gammaridae 
Monocu1odes edwardsi 

Diptera 39 47 40 84 34 44 46 82.7 56 35 72 108.7 109 47 67 148.7 36 65 40 94 

Nematoda 19 46 21 57.3 9 6 3 12 40 105 89 156 26 5 15 30.7 6 2 5 8. 7 

Total No. 73 108 72 168.6 53 64 59 117.4 127 173 173 315.4 160 62 94 210.8 55 78 59 128.1 

Total No. 111.3 105.4 159.4 180.1 119.4 
(excluding nematodes) 



Table D37 
Benthic macroinvertebrate counts, Doves Cove; December 1, 1979; sand stations 

Station T4. 5-76. 5
2 

No./ T5.5-76 No./ Ul.5-75.5
2 

No./ 
No./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sa.-r.ple A 13 c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 1 2 1 1 1.3 1 • 7 

Gastropoda ~ ~ ---· --·~ -

Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 1 • 7 1 • 7 
Polydora 1igni 1 • 7 2 1.3 1 1 1.3 ..J.. 

HyEanio1a grayi 1 • 7 

Oligo chaeta 
Tubificidae 18 26 13 38 7 9 5 14 6 4 6.7 N 

0"1 
1-' 

Isopoda 
Cyathura Eolita 
Chiridotea a1myra 1 • 7 
Edotea tri1oba 

Amphipoda 
LeEtocheirus Elumu1osus 1 • 7 
Corophium 1acustre 1 • 7 1 • 7 
Unid. Gammaridae 
Monoculodes edwar~.i. 

Diptera 8 26 16 33.3 26 19 12 38 5 12 7 16 

Nematoda 1 • 7 1 • 7 

Total No. 26 54 32 74.7 37 30 19 57.4 13 16 12 27.3 

Total No. 74.0 56.7 27.3 
(excluding nematodes) 



Table D38 
Benthic macroinvertebrate counts, Sue Cr.; November 30, 1979; mud stations 

Station H3-32 .5 
2 

No./ H2.5-32.5 No./ H2-32 2 
No./ Hl-32 

m2 
No./ GS.S-32.5

2 
No./

2 
No .. /.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 0.1 m2 'Jo./.05 m 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Polecypoda 
Rangia cuneata 2 1.3 1 • 7 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 

Oligo chaeta 
Tubificidae 19 2 18 26 34 2 13 32.7 1 5 4 6. 7 10 5 13 18.7 28 13 18 39.3 

Isopoda N 
0\ 

Cyathura polita 8 2 6. 7 N 

Chiridotea almyra 
Edotea triloba 1 .7 

Amphipoda 
Leptocheirus plumulosus 26 29 29 56 13 15 7 23.3 1 1 3 3.3 9 6 3 12 1 1 1 2 
Corophium lacustre 1 1 1.3 2 2 2.7 1 • 7 1 1 1.3 
Unid. Gammaridae 
Monoculodes edwardsi 

Diptera 27 13 17 38 11 12 15 25.3 11 15 12 25.3 9 17 14 26.7 23 33 30 57.3 

Nematoda 62 23 46 87.3 10 12 10 21.3 1 • 7 2 1.3 

Total No. 143 67 115 216.6 70 41 47 105.3 14 22 19 36.7 30 29 30 59.4 53 47 51 100.6 

Total No. 129.3 84.0 36.0 58.1 100.6 
(excluding nematodes) 



Table D39 
Benthic macroinvertebrate counts, Sue Cr.; November 30' 1979; sand stations 

Station Hl. 5-31 No./ H2-31. 5 No./ H2.5-31.~ No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sample A ij c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 1 2 2.7 1 3 2.7 2 9 5 10.7 

Gastropoda _ ,_.~ 
-·-~-------·----~-.... , _ 

~-- "·'-- ~-__..-._.,,. "-'< r.,... 

H;y:drobia sp. 1 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 3 1 1 3.3 1 • 7 1 7 

...L • I 

Hypaniola grayi 1 • 7 1 1 1 2 1 • 7 
Nereis succinea 1 • 7 1 • 7 
Pol;y:dora 1igni 3 2 

Oligo chaeta N 
0"1 

Tubificidae 111 79 96 190.7 18 25 32 50 13 7 20 26.7 l.V 

Isopoda 
Cyathura Eolita 
Chiridotea almyra 1 • 7 
Edotea triloba 1 1 1.3 1 . 7 

Amphipoda 
LeEtocheirus plumulosus 2 1.3 1 • 7 1 • 7 
Corophium lacustre 4 6 4 9.3 1 • 7 2 3 1 4 
Unid. Ga.mmari dae _ 
Monoculodes edwardsi 

Diptera 24 19 22 43.3 18 12 11 27.3 12 11 5 18.7 

Nematoda 2 1.3 

Total No. 148 109 129 257.3 40 40 47 84.7 30 32 33 63.3 

Total No. 256.0 84.7 63.3 
(excluding nematodes) 



Table D40 
Benthic macroinvertebrate counts; Gunpowder R. ; November 2 7, 1979; mud stations 

Station 02-46 No./ 04-45 ~;rj • / 05-44 
2 

~o. / 04-52 
m2 

No./ Pl-51 
m2 

No./
2 rn2 0.1 m2 No./.05 

? 0.1 ,..:: ~Io./.05 0.1 :::2 No./.05 0.1 m2 No./.05 No .. /.05 ~- m 0.1 m 
Sample A B c Total A B c Tutal A B c Total A B c Total A B c Total 

Organims 

Pelecypoda 
Rangia cuneata 6 10 13 19.3 2 2 1 3.3 6 6 2 9.3 3 2 2 4.7 3 4 4. 7 

Gastropoda ~--·-··---·--•·><------------.... -~-·-------· .. ··~~-- .... -------
Hydrobia sp. 1 2 1.3 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 8 16 40 42. 7 8 5 7 13.3 12 16 6 22.7 2 1.3 2 1 2 

Oligo chaeta 
Tubificidae 6 3 3 8 1 4 5 6.7 25 5 6 24 8 4 8 16 7 15.3 

N 

Isopoda 0\ 
.p. 

Cyathura Eolita 2 5 8 10. 4 1 2 4.7 3 5 5.3 3 4 1 5.3 1 3 2 4 
Chiridotea almyra 
Edotea triloba 4 2 4 1 • 7 4 2.7 

Amphipoda 
LeEtocheirus Elumulosus 92 96 86 182.7 46 37 112 130 95 66 73 156 139 57 47 162 47 49 78 116 
CoroEhium lacustre 1 3 2. 7 2 1 1 2.7 1 • 7 1 • 7 
Unid. Gannnaridae 1 • 7 2 1.3 1 • 7 
Mono culodes edwardsi 

Diptera 6 3 5 9.3 1 4 4 6 9 7 13 19.3 20 19 21 40 8 8 18 22.7 

Nematoda 8 2 6. 7 17 5 14.7 114 5 1 80 27 54 71 101.3 1 100 125 150. 7 

Total.No. 133 136 160 286.0 63 72 136 180.7 270 113 103 324 201 138 146 323.3 62 181 232 316. 7 

Total No. 279.3 166.0 244 222 166.1 
(excluding nematodes) 



Table D41 
Benthic macroinvertebrate counts; Middle R.; November 28, 1979; mud stations 

Station 13-38 2 No./ 15-37 No./
2 14-35 2 

No.I J}-85 ') 
No./,., J3 %6. ') 

No./
1 

No./.05 m 0.1 m2 No./.05 m2 0.1 m No./.05 m 0.1 ~2 No. ,, .., m"' 0.1 m"' No. r:, ) m· 0.1 r::-

Sample A B c Total A B c Total A B c Total A B c Total A 5 c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 1 2 1 • 7 2 1 2 3 1 2 4 10 4 3 11.3 
Macoma mitchelli 2 1.3 

___ .... ~·--------·--.. -~~- ·-,.. 

Gastropoda 
Hydrobia sp. 1 
Hldrobia sp. 2 

Poly chaeta 
Scolecole;Eides viridis 2 1 2 7 9 5 14 9 6 6 14 2 2 4 5.3 11 27 8 30.7 

Oligochaeta 
Tubificidae 2 2 2.7 12. 10 14.7 1 5 2 5.3 6 4 18 1 8 18 N 

0\ 
\JI 

1sopoda 
Cyathurapolita 4 3 4.7 3 5 5 8.7 3 2 4 6 4 1 1 4 7 5 4 10.7 
Chiridotea ~ 
Edotea triloba 

Amphipoda 
Le;Etocheirus Elumulosus 20 16 24 78 64 25 111.3 45 71 50 110.7 72 30 79 120.7 66 31 53 100 
Corophium lacustre 1 . 7 1 1 1.3 1 2 2 1 3 2.7 2 2 2.7 
Unid. Gammaridae 
Monoculodes edwardsi 

Diptera 2 5 4.7 3 6 10 12.7 2 10 7 12. 7 9 4 9 14.7 3 3 3 6 

Nematoda 3 2 1 2 2 3.3 1 14 7 14. 7 3 1 3 4.7 12 2 5 12.7 

Total No. 34 29 1 42.7 105 98 47 166.7 62 112 77 167.3 94 39 107 160 131 73 86 193.3 

Total No. 40.7 163.4 152.6 155.3 180.6 
(excluding nematodes) 



Table D42 
Benthic macroinvertebrate·counts, Weir Pt. , November 29, 1979 

mud mud muddy sand muddy sand 
Station N3-36 No./ N3. 5-38 No./ Nl. 5-40 No./ N3. 5-41 No./

2 No./.05 m2 0.1 m2 So./.05 m2 0.1 m2 ~;o. I. 05 m2 0.1 m2 No./.05 m2 0.1 rn 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pe1ecypoda 
Rangia cuneata 8 5 5 12 2 7 1 6.7 1 1 7 6 1 3 2.7 
Macoma mitchelli 1 . 7 1 1 1.3 1 • 7 

Gastropoda 
~ ~ ·--·~--- ... ,.,.~- "--· --. -.... ~' _...,..__..,,...,.....,....,.u. ~..,..,.. ~-~· 

Hydrobia sp. 1 2 4 3 6 
Hydrobia sp. 2 

Poly chaeta 
Sco1ecoleEides viridis 3 9 6 12 5 6 6 11.3 1 . 7 
HyEaniola grayi 1 .'7 

Oligochaeta 
Tubificidae 9 27 8 29.3 12 8 11 20.7 4 5 1 6.7 2 1 8 7.3 

N 
Isopoda 0\ 

0\ 

Cyathura Eolita 1 2 1 2.7 2 5 3 6.7 1 • 7 3 1 4 5.3 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Letocheirus Elumulosus 94 57 61 141.3 85 116 91 194.7 16 21 9 30.7 22 18 24 42.7 
CoroEhium lacustre 1 1 1.3 1 . 7 1 3 2.7 4 1 3.3 
Unid. Gammaridae 
Monocu1odes edwardsi 1 . 7 1 • 7 
LeEidactylus dytiscus 1 .. . ] --- .. -- -----------

Diptera 6 4 4 9.3 10 6 8 16 1 • 7 2 1 2 

Nematoda 30 41 30 67.3 70 54 37 107.3 1 • 7 

Total No. 155 151 118 282.7 186 203 159 365.3 23 34 18 50 28 26 43 64.7 

Total No. 215.4 258 50 64.0 
(excluding nematodes) 



Table D43 
Benthic macroinvertebrate counts, Weir Pt.; November 29, 1979 

sand sand sandy mud sandy mud 
Station N2-41.5 No./ N3. 5-42 No./ N3-39 No./ N5-41 No./

2 
No./.05 m2 "' ~·io. I. OS 

') 
0.1 m2 No./.05 

') 

0.1 n2 ~o./.05 m2 0.1 m"" m~ m .. 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 . 7 2 1.3 6 4 7 11.3 3 12 5 13.3 

Gastropoda 
Hydrobia sp. 1 .. • •. •- .~..-.--. ____ ,..._ __ -·•- ~-~· ~- .... .,_-, 'Y~!-.-;;, -------~=·~ 4 8 4 . 10.7 --- ~ "-"< ~ ~~- ............... -- --- ....... - - ~.? ....... --- ~ 

Hydrobia sp. 2 

Poly chaeta 
S colecoleEides viridis 6 2 3 7.3 18 4 14.7 
Hypaniola grayi 8 21 3 21.3 1 1 1 2 
Polydora ligni 2 1 1 2.7 

Oligochae ta 
Tubificidae 44 9 35 58.7 22 52 6 53.3 

N 

Isopoda "" ""-! 

Cyathura Eolita 1 2 4 4.7 9 7 3 12.7 
Chiridotea almyra 1 • 7 
Edotea triloba 3 2 

Amphipoda 
LeEtocheirus Elumulosus 1 • 7 1 4 1 4 14 13 7 22.7 44 102 83 152.7 
Corophium lacustre 22 21 17 ·40 10 10 4 16 
Unid. Gannnaridae 1 • 7 l . 7 
Monoculodes edwardsi 1 .. 7 
Lepidactylus dytiscus 22 15 15 34.7 16 8 11 23.3 

-.- -·-·------------· -----------------

Diptera 1 . 7 1 . 7 2 1.3 

Nematoda 1 4 3 5.3 4 1 3.3 

Total No. 24 15 16 36.8 20 13 12 30.0 108 86 84 185.4 112 192 105 272.7 

Total No. 36.8 30.0 180.1 269.4 
(excluding nematodes) 



Table D44 
Benthic macroinvertebrate counts, Seneca Cr.; November 29, 1979; mud stations 

Station K4.5-52 No./ Ll-50 No./ L4-48 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 .0.1 m2 

Sample A -a c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 3 3 4 1 4 3.3 16 12 11 26 

Gastropoda ,., ...... ~.. ~ ---···· 

Hydrobia sp. 1 1 • 7 
Hydrobia sp. 2 

Polychaeta 
S colecole:eides viridis 8 6 9 15.3 1 2 2 16 12 6 22.7 

Oligo chaeta 
Tubificidae 7 24 14 30 24 6 20 16 44 8 45.3 

Isopoda 
N 
0"1 

Cyathura :eolita 3 2 1 4 4 5 6 6 1 5 8 
00 

Chiridotea almyra 
Edotea triloba 1 • 7 1 • 7 

Amphipoda 
Le:etocheirus plumulosus 49 77 81 138 87 40 39 110.7 82 101 86 179.3 
Coro:ehium lacustre 1 2 2 1 2 2 3.3 1 5 4 
Unid. Gammaridae 1 •. 7 1 . 7 
Monoculodes edwardsi 

---- ·- -------- ---~ 

Diptera 1 5 4 6.7 8 8 7 15.3 10 11 14 

Nematoda 27 129 120 184 32 48 41 80.7 29 50 22 67.3 

Total No. 99 248 229 384 159 99 106 242.7 176 227 150 368.7 

Total No. 200 162 301.4 
(excluding nematodes) 



Table D45 
Benthic macroinvertebrate counts; Gunpowder R.; November 27, 1979; mud stations 

Station 

Sample 

Organism 

Pelecypoda 
Rangia cuneata 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Polychaeta 
Scolecolepides viridis 
Hypaniola grayi 

Oligo chaeta 
Tubificidae 

Isopoda 
Cyathura polita 
Chiridotea a1myra 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 
Corophium lacustre 
Unid. Gammaridae 
Monoculodes edwardsi 

Diptera 

Nematoda 

Total No. 

Total No. 
(excluding nematodes) 

P3-53 
No. I .05 m2 

A B C 

2 2 3 

3 21 7 , 
..1.. 

2 1 5 

3 5 5 
1 

64 77 75 

19 14 12 

216 6 142 

309 126 251 

No. I 
0.1 m2 
Total 

4.7 

20.7 
"7 

• I 

5.3 

8.7 
• 7 

144 

30 

242.7 

457.3 

214.6 

N 
~ 
\.0 



Table D46 
Benthic macroinvertebrate counts; Chesapeake Bay; November 27, 1979 

Station M2-31 No./ L4-39 No./ L4-35 No./ 
No./.05 m2 0.1 m2 No. I. OS m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A 1J c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 12 9 6 18 12 15 12 26 4 14 11 19.3 

Gastropoda -><....-• ..... -........ -· -~-· 

Hydrobia sp. 1 1 . 7 1 • 7 1 • 7 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 15 5 9 19.3 4 18 13 23.3 1 1 8 6.7 
HyEaniola grayi 2 1.3 

Oligochaeta 
Tubificidae 4 1 3.3 1 • 7 5 6 3 9.3 

N 

Isopoda 
'-1 
0 

Cyathura Eolita 2 1 2 3.3 5 5 6.7 1 2 2 
Chiridotea almyra 
Edotea triloba 1 . 7 2 1.3 

Ampbipoda 
LeEtocheirus plumulosus 112 67 127 204 38 118 79- 156.7 4i 62 31 89.3 
Corophium lacustre 4 3 4.7 1 1 1.3 4 3 1 5.3 
Unid. Gammaridae 2 1.3 1 • 7 1 .7 
Monoculodes edwardsi 

Diptera 2 1.3 3 3 1 4.7 2 3 5 6.7 

Nematoda 1 1 1.3 2 1.3 

Total No. 151 86 149 275.3 63 156 115 222.7 61 94 59 142.7 

Total No. 256 222.7 141.4 
(excluding nematodes) 



Table D47 
Benthic macroinvertebrate counts; Hawk Cove; November 30, 1979; mud stations 

Station 15-14 No./ JS-+5 No./ J2-17 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A ~ c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 9 3 4 10.7 19 13 16 32 26 16 14 37.3 
Macoma mitchelli 1 • 7 1 • 7 

" ~-- -- ----· - -·-~ ·-- ...... __ _..._ ........ ~--"--·4- --··~- ~.~ 

Gastropoda 
Hydrobia sp. 1 
Hvdrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 3 1 2.7 ., '~ 16 16 30.7 7 .,.., 7 20.7 .L'f .LI 

HyEaniola grayi 1 1 3 3.3 

Oligo chaeta 
Tubificidae 17 12 22 34 83 234 79 264 17 64 34 76.7 N 

........ 
1-' 

Isopoda 
Cyathura Eoli ta 4 3 1 5.3 3 3 1 4.7 3 1 1 3.3 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosus 22 47 28 64.7 23 68 59 100 49 96 35 120 
CoroEhium lacustre 4 12 9 16.7 1 1 1.3 
Unid. Gammaridae 1 . 7 
Monoculodes edwardsi __ --~~ ____ 

--------------------------~----- . 

Diptera 18 8 7 22 4 1 1 4 4 4 7 10 

Nematoda 29 21 10 40 10 13 3 17.3 89 235 236 373.3 

Total No. 99 97 74 180 161 361 188 473.3 196 435 334 643.3 

Total No. 140 456 270 
(excluding nematodes) 



' •• ' '-A. '- , ....... -~ 

Table D48 
Benthic macroinvertebrate counts; Dundee Cr.; April 2, 1980; mud stations 

Station LZ-69.5 No./ Ll. 5-68.5 No./ L2-67 2 
No./ L2.5-66.~ No./ L4-67 2 

No./
2 ., 

0.1 m2 No./.05 m2 0.1 :n2 No./.05 0.1 m2 0.1 m2 
No./.05 m- m No./.05 m No./.05 m 0.1 ::1 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 4 3.3 1 • 7 2 1 2.0 

Gas t: J:()p00& 

Hydrobia sp. 1 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 5 3.3 3 2 1 4 6 3 4 8.7 4 1 3.3 1 4 3.3 
HyEaniola grayi 1 • 7 2 1.3 

Oligo chaeta 
Tubificidae 17 29 12 38.7 11 12 21 29.3 4 9 5 12.0 70 39 127 157.3 10 10 6 17.3 N 

'-I 
N 

Isopoda 
Cyathura Eolita 1 .7 1 .7 1 .7 1 • 7 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus plumulosus 3 8 13 16 3 6 4 8.7 4 5 1 6.7 6 1 3 6.7 6 1 4.7 
Corophium lacustre 1 1 1.3 1 • 7 1 1 1.3 1 • 7 
Unid. Gammaridae 1 • 7 4 1 3.3 
Monoculodes edwardsi 

Diptera 45 59 59 108.7 67 50 89 137.3 46 34 28 72.0 39 61 51 100.7 40 44 46 86.7 

Nematoda 62 43 40 96.7 52 37 98 124.7 110 45 37 128.0 33 28 57 78.7 37 34 37 72.0 

Total No. 128 145 127 266.8 140 108 217 310 171 97 76 229.5 154 135 241 353.3 94 89 95 185.4 

Total No. 170.1 185.3 101.5 274.6 113.4 
(excluding nematodes) 



Table D49 
Benthic macroinvertebrate counts; Dundee Cr.; April 3, 1980; sand stations 

Station L4. 75-65.25 No./ LS-65.25 No./ LS-64.75 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 2 0~1 m2 No./.05 m 

Sample A ~ c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 5 3 5.3 3 1 1 3.3 

Gastropoda 
Hydrobia s p. 1 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 3 48 69 80.0 13 15 18.7 35 60 1 64.0 
HyEaniola grayi 6 10 10 17.3 14 7 14 23.3 
Nereis succinea 2 3 3.3 2 2 2.7 
Laeonereis culveri 4 8 16 18.7 1 • 7 1 1 1.3 

Oligo chaeta N 

Tubificidae 25 17 30 48.0 16 8 2 17.3 44 33 22 66.0 ......... 
(..V 

Isopoda 
Cyathura EOlita 
Chiridotea almyra 
Edotea tri1oba 

Amphipoda 
Leptocheirus plumulosus 8 7 3 12.0 1 3 1 3.3 11 4 3 12.0 
Corophium lacustre 2 1 3 4.0 6 1 3 6.7 9 5 5 12.7 
Unid. Gammaridae 1 • 7 1 2 5 5.3 1 • 7 
Monoculodes edwardsi 
Lepidactylus dytiscus 3 1 5 6.0 

Diptera 12 9 16 24.7 25 7 14 30.7 50 53 37 93.3 

Nematoda 4 2 1 4.7 1 .7 26 10 31 44.7 

Total No. 70 105 148 215.4 69 22 48 92.7 193 176 117 324 

Total No. 210.7 92 279.3 
(excluding nematodes) 



Table DSO 
Benthic macroinvertebrate counts; Upper Saltpeter Cr.; April 3, 1980; mud stations 

Station K4-61 No./ K4.5-60.5 No./ KS.S-61 No./ L3-59 .5 
2 

No./ L3.5-60.~ No./ L4-59 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 rn2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 rn2 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 1 1.3 2 1 2.0 2 1.3 2 1 1 2.7 4 2 1 4.7 

Gastropoda 
Hi:drobia sp. 1 
Hi:drobia sp. 2 

Polychaeta 
ScolecoleEides viridis 7 15 16 25.3 28 20 9 38.0 12 15 7 22.7 13 30 15 38.7 51 32 29 74.7 21 16 4 27.3 

Oligo chaeta 
Tubificidae 1 4 12 11.3 15 4 16 23.3 9 17 11 24.7 5 18 8 20.7 29 18 30 51.3 14 19 1 22.7 

Isopoda 
·cyathura Eolita 1 .7 2 2 2 4.0 2 1.3 2 1.3 N 

Chiridotea almi':ra "-..! 
-!::-

Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosus 3 2 3.3 4 2 2 5.3 1 1 1.3 4 1 4 6.0 2 2 1 3.3 5 6 3 9.3 
CoroEhium lacustre 1 .7 
Unid. Gammaridae 3 2.0 
Monoculodes edwardsi 

Diptera 40 48 25 75.3 35 25 30 60.0 39 33 52 82.7 35 31 18 56.0 64 44 35 95.3 34 8 23 43.3 

Nematoda 12 6 12.0 3 3 2 5.3 27 12 87 84.0 8 15 7 20.0 35 58 18 74.0 23 17 45 56.7 

Total No. 60 77 56 128.5 85 56 60 133.9 89 79 160 218.1 69 98 55 148.1 185 161 114 306.6 97 66 78 160.6 

Total No. 116.5 128.6 134.1 128.1 232.6 103.9 
(excluding nematodes) 



Table D51 
Benthic macroinvertebrate counts; Upper Saltpeter Cr.; April 3, 19 80; sand stat ions 

Station 11.5-58.i No./ 12.5-58.~ No./ 13-58 m2 
No./ 

No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 0.1 m2 

Sample A 13 c Total A B c Total A B c Total 

Organisllk 

Pelecypoda 
Rangia cuneata 4 3 3 6.7 3 2 4 6.0 3 2 3.3 

Gastropoda 
H~drobia sp. 1 
Hx:drobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 56 29 92 118.0 40 46 18 69.3 6 38 26 46.7 
Hx:Eaniola grax:t 1 .7 4 8 3 10.0 6 3 6.0 
Nereis succinea 15 4 12.7 2 6 5.3 
Laeonereis culveri 2 1 2.0 1 2 2 2 4.0 3 2.0 

Oligo chaeta N 

Tubificidae 110 68 95 182.0 146 159 103 272.0 13 47 43 68.7 '-1 
Ln 

Isopoda 
C)rathura polita 2 1 2.0 
Chiridotea a1mwra 
Edotea triloba 1 • 7 

Amphipoda 
Leptocheirus Elumulosus 9 9 9 18.0 4 4 1 6.0 3 2.0 
CoroEhium lacustre 1 .7 1 1 1.3 
Unid. Gammaridae 2 1.3 
Monoculodes edwards! 

Diptera 17 23 18 38.7 4 10 7 14.0 5 13 3 14.0 

Nematoda 6 7 1 9.3 1 3 1 3.3 1 .. 7 

Total No. 205 157 224 390.8 207 234 139 386.6 29 114 82 150 

Total No. 381.5 383.3 149.3 
(excluding nematodes) 



Table D52 
Benthic macroinvertebrate counts; Lower Saltpeter Cr.; April 5, 1980; mud stations 

Station M5-62 No./ N2-61 No./ N3-62 No./ N3-60 
2 

No./ N4-59 
2 

No.I 
2 ') 

No./.05 c 2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 ::~"-

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 1.3 1 • 7 1 1 1.3 2 1 2.0 2 1.3 
Macoma mitchelli 1 .7 

----·~ 

Gastropoda 
Hydrobia sp. 1 
Hydrobia sp. 2 

Polychaeta 
Scolecolepides viridis 1 3 3 4.7 9 3 2 9.3 4 11 1 10.7 3 7 8 12.0 8 2 2 8.0 
Hypaniola grayi 1 • 7 

Oligo chaeta N 

Tubificidae 8 19 17 29.3 13 18 34 43.3 24 49 10 55.3 19 13 12 29.3 12 15 6 22.0 '-I 
0\ 

Isopoda 
Cyathura polita 2 2 2.7 2 1 2.0 
Chiridotea almyra 
Edotea triloba 1 .7 

Amphipoda 
Leptocheirus plumulosus 30 13 21 42.7 41 42 51 89.3 29 38 52 79.3 38 42 23 68.7 42 42 25 72.7 
Corophium lacustre 1 .7 1 .7 
Unid. Gammaridae 
Monoculodes edwardsi 1 • 7 

Diptera 7 21 34 41.3 16 13 11 26.7 29 17 20 44.0 22 16 13 34.0 15 19 13 31.3 

Nematoaa 60 33 53 97.3 25 68 105 132.0 55 41 52 98.7 77 16 35 85.3 126 56 32 142.7 

Total No. 108 89 130 218 105 144 204 302 144 159 135 292 163 98 92 235.4 203 136 78 278 

Total No. 120.7 170 193.3 150.1 135.3 
(excluding nematodes) 



Table D53 
Benthic macroinvertebrate counts; Gunpowder R.; April 1980 

Station 05-53 No./ P2-51 No./ P3-53 No./ 03-45 No./ 04-44 No./ Pl-45 No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 2 1 4 4.7 3 2 3.3 5 1 6 8 5 3 5.3 2 1 1 2.7 3 2 1 4.0 

Gastropoda 
Hxdrobia sp. 1 1 1 1.3 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 6 7 1 9.3 12 2 7 14.0 5 10 16 20.7 3 32 24 39.3 18 2 7 18.0 7 5 8 13.3 
HYEaniola grayi 1 • 7 
Nereis succinea 1 .7 1 .7 
Laeonereis culveri 3 2.0 

Oligo chaeta 
·Tubificidae 11 4 7 14.7 19 11 5 23.3 6 9 47 41.3 .· 8 21 17 30.7 11 20 23 36.0 25 67 28 80.0 N 

--..J 
--..J 

Isopoda 
Cyathura Eolita 2 2 2 4 6 1 2 6.0 2 2 7 7.3 4 4 5.3 2 2 4 5.3 1 1 1 2.0 
Chiridotea almyra 
Edo tea triloba 1 .7 

Amphipoda 
LeEtocheirus Elumulosus 102 54 55 140.7 78 39 45 108.0 67 77 56 133.3 43 68 91 134.7 21 38 65 82.7 72 114 107 195.3 
CoroEhium lacustre 1 1 3 3.3 1 8 6.0 3 1 2.7 2 2 7 7.3 7 1 1 6.0 1 .7 
Unid. Gammaridae 4 1 3.3 1 • 7 
Monoculodes edwardsi 2 1.3 

Diptera 21 12 25 38.7 20 18 8 30.7 20 16 17 35.3 4 10 7 14.0 16 2 9 18.0 12 7 8 18.0 

Nematoda 207 80 262 366.0 78 215 144 291.3 178 46 39 175.3 21 11 9 27.3 40 86 99 150.0 118 232 48 265.3 

Total No. 353 161 360 582.1 214 303 214 487.2 288 162 189 425.9 86 153 158 264.6 117 152 209.. 318.7 238 428 207 582 

Total No. 216.1 195.9 250.6 237.3 168.7 316.7 
(excluding nematodes) 



Table D54 
Benthic macroinvertebrate counts; Chesapeake Bay; April 4 and 7, 1980 

Station LS-40 No./ L4-36 No./ Ml-32 No./ Jl-17 No./ J3-16 No./ 14-15 No.I 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 8 6 7.0 5 8 16 19.3 5 4 4 8.7 1 3 3 4.7 2 5 8 10.0 4 4 7 10.0 

Gastropoda 
H:r:drobia sp. 1 
H:r:drobia sp. 2 

Poly chaeta 
Sco1eco1eEides viridis 3 3 3.0 11 8 11 20.0 21 16 15 34.7 2 10 8.0 12 2 5 12.7 4 2 2 5.3 
Hwaniola grayi .j.J 

Nereis succinea 
C/J 

Laeonereis cu1veri 0 

o-l 
Oligo chaeta 

·Tubificidae 3 13 8.0 11 9 10 20.0 2 3 3 5.3 1 9 84 62.7 33 5 18 37.3 12 7 6 16.7 N ....__. 
(X) 

Q) 

Isopoda ..--1 
Cyathura Eolita 1 p. 3 2.0 3 2 5 6.7 3 1 2.7 1 2 3 4.0 2 1 6 6.0 3 1 2.7 
Chiridotea almyra 1 s .5 
Edo tea triloba til 1 . 7 

u:l 

Amphipoda 
LeEtocheirus E1umu1osus 156 73 114.5 74 47 46 111.3 45 98 57 133.3 76 47 85 138.7 61 86 78 150.0 57 39 76 114.7 
CoroEhium 1acustre 6 2 4.0 1 .7 1 1 1 2.0 1 .7 2 1 1 2.7 1 • 7 
Unid. Gammaridae 
Monoculodes edwardsi 1 1 1.0" 

Diptera 4 8 6.0 4 3 4 7.3 3 1 3 4.7 2 3 3 5.3 7 3 4 9.3 2 4 3 6.0 

Nematoda 1 .7 30 80 102 141.3 37 18 28 55.3 31 14 12 38.0 

Total No. 183 109 146 109 78 92 186 77 127 84 192.1 113 144 291 365.4 156 121 148 283.3 114 71 106 194.1 

Total No. 146 185.3 192.1 224.1 228 156.1 
(excluding nematodes) 



Tahle D55 
Benthic macroinvertebrate counts; Middle R.; April 7, 1980 

Station 13-38 No./ 14-37 2 No./ 15-38 2 
No./ 14-35 

m2 
No./ J2-35 ') 

No./
2 

No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 0.1 m2 No./.05 t!l- 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cnneata 1 .7 1 • 7 1 • 7 1 2 3 4.0 

Gi!lS t ropo da - ---------..,·--·· ... ··--.. --··r- -· ------------------------~-~ ~ 

Hydrobia sp. 1 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 9 10 8 18.0 5 1 1 4.7 2 3 3.3 3 3 3 6.0 1 8 4 8.7 

Oligochae ta 
Tubificidae 12 2 24 25.3 10 63 "28 67.3 36 4 8 32.0 3 2 8 8.7 2 17 1 13.3 

N 

1sopoda ...... 
\0 

Cyathura 2olita 3 2 1 4 .. 0 5 6 6 11.3 1 3 5 6.0 1 2 4 4.7 5 5 6.7 
Chiridotea almyra 
Edotea triloba 1 • 7 

Amphipoda 
Le2tocheirus Elumulosus 34 23 39 64.0 57 38. 31 84.0 37 28 12 51.3 65 44 22 87.3 81 51 57 126.0 
Corophium lacustre 3 2.0 2 1 2.0 1 .7 1 1 1.3 
Monoculodes edwardsi 

Diptera 6 12 __ 1~ 24.0 5 7 7 12.7 11 8 13 21.3 6 6 --5 11.3 7 13 10 20.0 

Nematoda 3 2 3 5.3 11 29 6 30.7 19 6 18 28.7 3 9 9 14.0 4 18 3 16.7 

Total No. 68 51 96 143.3 93 146 81 213.4 107 53 56 144 81 67 51 132.7 96 115 84 196.7 

Total No. 138 182.7 115.3 118.7 180 
(excluding nematodes) 



Table D56 
Benthic macroinvertehrate cotmts; Sue Cr.; April 7, 1980; mud stations 

Station G5. 5-32 No./ Hl-32 No./ H2-31. 5 2 
No./ H2.5-32.52 

No./ H3-32.5 2 
No I 

No .. /.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 No./.OSm 0.1 m2 No./.05 m 0.1· m2 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 • 7 

Gastropoda ~------- ·-~-~·--·----- ~------...... ~~-· --- ·~·-

Hydrobia sp. 1 
Hydrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 3 1 2 4.0 14 17 20.7 1 13 4 12.0 9 8 11.3 10 7 11.3 

Oligo chaeta 
Tubificidae 9 13 1 15.3 3 7 6.7 3 13 10.7 26 32 16 49.3 15 5 23 28.7 

N 

Isopoda CXl 
0 

Cyathura EOli ta 1 • 7 1 1 1.3 2 1.3 
Chiridotea almyra 
Edo tea triloba 1 1 1.3 

Amphipoda 
LeEtocheirus Elumulosus 4 1 9 9.3 5 12 5 14.7 10 9 8 18.0" 24 22 20 44.0 8 25 17 33.3 
CoroEhium lacustre 1 • 7 1 .7 1 .7 
Unid. Gannnaridae 1 • 7 
Monoculodes edwardsi 

Diptera 18 7 24 32.7 '22 13 15 33.3 15 9 17 27.3 20 22 22 42.7 26 23 19. 45.3 

Nematoda 2 1.3 1 1 1 2.0 1 • 7 12 10 14 24.0 31 45 22 65.3 

Total No. 37 22 36 63.3 45 28 45 78.8 31 44 31 70.8 .92 95 73 173.3 91 98 91 186.5 

Total No. 62 76.8 70.1 149.3 121.2 
(excluding nematodes) 



Table D57 
Benthic macrionvertebrate counts; Sue Cr.; April 7, 19_80; sand stations 

Station H1.5-31 No./ H2-31.25 No./ H2.5-31. ~ No./ 
No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m2 

Sample A 'ij c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 

Gastropoda 
Hldrobia sp. 1 
H}:drobia .sp. 2 

Poly chaeta 
ScolecoleEides viridis 6 5 7.3 6 4 3 8.7 4 10 6 13.3 
HyEaniola grayi 1 6 4.7 1 1 2 2.7 
Nereis succinea 1 .7 
Laeonereis culveri 1 .7 2 3 3.3 

0 ligo chaeta N 
Tubificidae 7 5 8 13.3 59_ 9...6 60 143.3 55 39_ 69_ 108.7 00 ..... 

Isopoda 
Cyathura Eolita 
Chiridotea a1myra 
Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosus 1 .7 1 • 7 
Corophium lacUstre 6 1 4.7 4 2 3 6.0 
Unid. Ganunarid~e 2 2 2.7 
Monoculodes edwards! 

Diptera 16 8 25 32.7 11 19- 13 28.7 23 13 45 54.U 

Nematoda 1 1 1.3 2 1 2.0 

Total No. 37 14 40 60.7 83 133 81 19_8.1 85 63 124 181.4 

Total No. 59.4 198.1 179_. 4 
(excluding nematodes) 



Table D58 
Benthic macroinvertebrate counts; Doves Cove; April 6, 1980; mud stations 

Station S4-81 
2 

No./ S4.5-80 2 
No./ S5-81 2 

No./ Tl-80 No./ T2-81 No. I 
2 No .. /.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m 

Sample A B c Total A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cuneata 1 • 7 1 • 7 1 .7 

Gastropoda --.. ·-·---~···---~ 

H~drobia sp. 1 
H~drobia sp. 2 

Polycaheta 
ScolecoleEides viridis 1 9 1 7.3 2 3 3.3 1 1 1 2.0 5 1 4.0 1 8 5 9.3 

Oligo chaeta 
Tubificidae 23 31 9 42.0 31 5 . 24 40.0 36 76 51 108.7 23 16 16 36.7 18 94 101 142.0 

N 
Isopoda 00 

N 
Cyathura polita 1 .7 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
LeEtocheirus Elumulosus 1 1 1.3 1 .7 2 2 2 4.0 1 4' 3.3 
CoroEhium lacustre 1 .7 
Unid. Gannnaridae 
Monoculodes edwardsi 

Diptera 38 37 31 70.7 31 24 34 59.3 47 55 44 97.3 49 46 42 91.3 14 11 23 32.0 

Nematoda 5 1 4 6.7 5 11 8 16.0 89 308 98 330.0 31 49 30 73.3 81 357 375 542.0 

Total No. 68 80 45 128.7 69 40 69 118.6 175 441 194 540.1 110 113 91 209.3 115 4 74 506 730 

Total No. 122 102.6 210.1 136 188 
(excluding nematodes) 



Table D59 
Benthic macroinvertebrate counts; Doves Cove; April 6, 1980; sand stations 

Station T4-76.5 No./ TS-76.5 No./ Ul-76 
m2 

No./ 
No./.05 m2 0.1 m2 No./.05 m2 2 No./.05 0.1 m2 0.1 m 

Sample A l3 c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cnneata 

Gastropoda 
Hxdrobia sp. 1 
Hxdrobia sp. 2 

Polychaeta 
ScolecoleEides viridis 4 2.7 3 3 3 6.0 3 5 2 6.7 
Hypaniola grayi 1 .. 7 

Oligochaeta 
Tubificidae 12 4 3 12. 7. 26 6 3 23.3 2 4 6 8.0 

N 

Isopoda 00 
w 

Cyathura Eoli ta 
Chiridotea almyra 
Edotea triloba 

Amphipoda 
Leptocheirus plumulosus 1 .7 
CoroEhium lacustre 
Unid. Gannnari dae 1 .7 
Monocu1odes edwardsi 

Diptera 9 4 5 12.0 2 4 13 12.7 2 3 4 6 

Nematoda 1 1 1.3 2 1.3 

Total No. 21 9 13 28.7 31 15 20 44.0 7 12 14 22.1 

Total No. 27.4 42.7 22.1 
(excluding nematodes) 



Table D60 
Benthic macroinvertebrate counts; Weir Pt.; April 4, 1980 

muddy sand sand 
Stat ion N2-40 No./ N5-42 No./ N2-41 2 

No./ N3-41.5 2 
No./

2 ') 

0.1 m2 m2 0.1 m2 0.1 m2 No./.05 m"" No./.05 No./.05 m No./.05 m 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cunea ta 8 6 4 12.0 

Gastropoda 
Hydrobia sp. 1 1 .7 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 21 5 14 26.7 20 29 22 47.3 12 8 11 20.7 4 8 11 15.3 
HyE anio la grayi 1 5 10 10.7 
Nereis succinea 

0 ligo chaeta 
Tubificidae 26 81 31 92.0 2 5 4.7 

N 
Isopoda 00 

~ 

Cyathura Eolita 1 3 2.7 1 6 6 8.7 1 • 7 1 .,7 
Chiridotea almyra 1 • 7 1 .7 1 .7 
Edotea triloba 1 .7 

Amphipoda 
LeEtocheirus Elumulosus 31 11 27 46.0 101 66 75 161.3 29 19 5 35.3 6 4 5 10.0 
CoroEhium lacustre 16 9 14 26.0 1 1 1 2.0 
Unid. Gammaridae 
Monoculodes edwardsi 
LeEidactylus dytiscus 2 2 2.7 3 2.0 4 3 4.7 4 1 1 4.0 

Diptera 1 . 7 

Nematoda 

Total No. 55 20 43 78.8 174 202 167 362.1 48 31 17 64.1 15 15 23 35.4 

Total No. 78.8 362.1 64.1 35.4 
(excluding nematodes) 



Table D61 
Ben~c macroinvertebrate counts; Weir Pt.; April 4, 1980 

mud sandy mud 
Stat ion N3-35 

2 
No./ N3-37 No./ N3-40 No./ N4.5-41. 52 

No./
2 

No./ .05 m 0.1 m2 No./.05 m2 0.1 m2 No./.05 m2 0.1 m2 No./.05 m 0.1 m 
Sample A B c Total A B c Total A B c Total A B c Total 

Organism 

Pelecypoda 
Rangia cunea ta 2 1 1 2.7 2 3 1 4.0 4 6 5 10.0 1 7 3 7.3 
Macoma mi tchelli 1 1 1.3 

Gastropoda 
Hydrobia sp. 1 2 1.3 
Hydrobia sp. 2 

Poly chaeta 
ScolecoleEides viridis 13 10 15 25.3 8 7 8 15.3 9 11 11 20.7 10 5 16 20.7 
HYEaniola grayi 6 1 4 7.3 2 2 2.7 
Nereis succinea 

Oligo chaeta 
Tubificidae 8 64 75 98.0 72 74 56 134.7 17 22 5 29.3 2 12 24 25.3 

N 

Isopoda 
00 
U1 

Cyathura Eo1i·ta 1 3 4 5.3 4 1 3.3 3 2 1 4.0 7 7 1 10.0 
Chiridotea almyra 1 • 7 
Edo tea triloba 1 • 7 2 :J-~3 

Amphipoda 
LeEtocheirus Elumulosus 116 143 59 212.0 82 76 128 190.7 88 137 154 252.7 46 27 "62 90 .. 0 
Corophium lacustre 1 1 1.3 1 1 1.3 19 14 9 28.0 24 44 24 61.3 
Unid. Gammaridae 
Monoculodes edwardsi 

Decapods 
Rhi throEBnOEeus harrisii 1 .7 

Diptera 7 4 9 13.3 9 9 5 15.3 3 2 3.3 3 2 3 5.3 

Nematoda 3 63 64 86.7 124 127 5 170.7 9 2 1 8.0 3 1 2.7 

Total No. 150 291 230 447.3 302 297 204 535.3 158 199 191 365.3 96 109 135 226.6 

Total No. 360.6 364.6 357.3 223.9 
(excluding nematodes) 



286 

Table D62 
Dipteran population densities; Dundee Cr.; June 25-26, 1979 

No./0.1 m2 
mud stations sand stations 

12- 11- 13- 12- 14- 14.5- 15- 15-
Genus 69 68.5 67.5 67 66.5 65.25 65 64.75 

Coelotanypus 1.3 2.7 4.7 6.0 3.3 

Procladius 4.0 10.7 2.7 12.7 4.7 9.3 1.3 

Chironomus 2.0 3.3 6.7 

Tanytarsus 6.0 7.3 17.3 

Dicrotendipes 1.3 2.7 2.0 

Harnischia sp. 2 2.0 14.0 6.0 1.3 

Poly:Qedilum 1.3 0.7 16.7 17.3 2.0 

Ceratopogonidae 1.3 0.7 2.0 0.7 0.7 

Cryptochironomus 0.7 2.7 1.3 0.7 3.3 4.7 0.7 

Harnischia sp. 1 0.7 0.7 0.7 0.7 

Psectrocladius 0.7 

P aratanytarsus 2.0 43.3 28.7 6.0 

Xenochironomus 1.3 0.7 
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Table 063 
Dipteran population densities; Upper Saltpeter Cr.; June 26, 1979 

No./0.1 m2 

mud stations 
K5- 11.5- 11.5-

Genus 61 60.5 59.5 

Coelotanypus 0.7 

Procladius 2.7 10.7 14.0 

Chironomus 6.0 5.3 4.7 

Harnischia sp. 1 0.7 

Ceratopo gonidae 0.7 

Harnischia sp. 2 0.7 

Cryptochironomus 1.3 

Dicrotendipes 0.7 

Polypedilum 

Xenochironomus 

13-
60 

10.0 

14-:~., 

59.5 

0.7 

12.7 

1.3 

sand stations 
11.75- 12.25- 13-
58.5 58.5 58 

2.0 0.7 2.0 

4.0 

2.0 

0.7 0.7 



288 

Table D64 
Dipteran population~·densities; Lower Saltpeter Cr.; June 26, 1979 

No./0.1 m2 
Genus Nl-60 N2-58 N3-61 N4-59 N3-57 

Coelotanypus 3.3 6.7 2.0 1.3 2.7 

Procladius 21.3 14.7 14.0 26.0 31.3 

Chironomus 0.7 

Harnischia sp. 1 0.7 0.7 

Ceratopogonidae 1.3 

Harnischia sp. 2 4.7 

Cryptochironomus 0.7 0.7 0.7 1.3 

Tanltarsus 0.7 0.7 

Paratanytarsus 0.7 
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Table D65 
Dipteran population densities; Sue Creek, June 28, 1979 

No./0.1 m2 

mud stations sand stations 
G4.5- Hl- H2.5- H3. 5- H4- Hl.5- H2- H2.5-

Genus 32 3') 
~- 32.5 32.5 33 31 31.5 31.5 

CoelotanyEus 2.7 1.3 2.0 1.3 

Procladius 1.3 0.7 5.3 7.3 6.7 4.0 0.7 16.0 

Chironomus 2.7 ·0. 7 4.0 62.7 237.3 39.3 34.7 7.3 

Cr~Etochironomus 0.7 2.0 2.7 2.0 2.7 0.7 1.3 1.3 

Harnischia sp. 1 0.7 

Pol~Eedilum 6.7 19.3 4.7 19.3 

Ceratopogonidae 0.7 0.7 1.3 0.7 0.7 

Xenochironomus 262.7 216.0 93.3 

Paratan~tarsus 2.7 0.7 4.7 

Harnischia sp. 2 1.3 

DicrotendiEes 0.7 

Psectrocladius 0.7 

CricotoEus 2.7 
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Table D66 
Dipteran population densities; Norman Cr.; June 28, 1979 

No./0.1 m2 
F2- F3.5- F4.5- F4.5- F5.5-

Genus 41.5 42.5 43.5 42.5 43 

Coelotanypus 7.3 2.7 5.3 6.0 2.0 

Procladius 3.3 6.0 0.7 1.3 2.7 

Tanypus 6.7 

Chironomus 1.3 0.7 2.0 1.3 2.0 

Tanytarsus 1.3 2.7 0.7 

Dicrotendipes 0.7 

Harnischia sp. 2 0.7 0.7 

Cryptochironomus 0.7 0.7 1.3 2.0 

Xenochironomus 0.7 

Harnischia sp. 1 0.7 

Psectrocladius 0.7 

Ceratopogonidae 0.7 
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Table D67 
Dipteran population densities; Doves Cove; June 27, 1979 

No./0.1 m2 
mud stations sand stations 

S4- 84.5-- S5.5- Tl.5- T2- Tl.5- Ul.5- U2-
Genus 80.5 81. 81.5 81 80 79.5 76.5 75 

CoelotanyEus 3.3 0.7 2.0 3.3 9.3 

Procladius 3.3 8.7 8.0 10.0 3.3 1.3 0.7 0.7 

Chironomus 91.3 157.3 128.7 83.3 14.7 4.7 

Xenochironomus 2.7 23.3 24.0 24.7 

Tanttarsus 0.7 3.3 4. 7 3.3 

CryEtochironomus 0.7 4.7 0.7 0.7 12.7 

TanyEus 0.7 1.3 

Harnischia sp. 1 0.7 1.3 0.7 

Harnischia sp. 2 0.7 2.7 0.7 

Ceratopogonidae 0.7 0.7 

Poly:eedilum 12.0 0.7 

Trichocladius 0.7 

Paratanytarsus 2.7 1.3 0.7 
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Table D68 
Dipteran population densities; River and Bay stations; June 1979 

Genus 

Coelo tanypus 

Procladius 

Harnischia sp. 1 

Chironomus 

Cryptochironomus 

Polypedilum 

Tanytarsus 

Xenochironomus 

Paratanytarsus 

Coelotanypus 

Procladius 

Cryptochironomus 

Harnis chi a s p. 1 

Chironomus 

Tanytarsus 

Dicrotendipes 

Polypedilum 

2 No./0.1 m2 Gunpowder R. 
P4-51 04-51 

0.7 

22.0 6.0 

0.7 

0.7 

0.7 

10.7 

2.0 

2.0 

1.3 

mud 
N4- N3-
39 35 

4.7 2.7 

Middle R. 
!4-40 I2-37 !5-35 

10.7 3.3 

0.7 8.7 21.3 

1.3 

1.3 0.7 1.3 

0.7 

0.7 

Weir Point 
sandy mud muddy sand 
N5- N3- N2.5- N2.5-
41 40 40 41.5 

21.3 14.7 19.3 20.0 

4.7 0.7 0.7 3.3 2. 0. 0.7 

4.7 0.7 0.7 0.7 

0.7 

0.7 

0.7 

2.0 2.0 

J3-35 

1.3 

26.0 

0.7 

1.3 

0.7 

sand 
N3 .5- N2-
41.5 40 

2.0 

0.7 3.3 
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Table D69 
Dipteran population densities; Dundee Cr.; September 10, 1979 

No./0.1 m2 

mud stations sand stations 
13- 13- 11- 13.5 15- 14.75- 15- 15-

Genus 69 68 67 66.5 66 65.25 65 64.5 

CoelotanyEus 3.3 .20.7 3.3 37.3 27.3 

Chironomus 1.3 0.7 0.7 0.7 

TanyEus 0.7 0.7 

CryEtochiron.omus 2.0 2.7 0.7 

Parachironomus 6.0 2.0 

Bri1lia 1.3 

CricotoEus 0.7 

Ceratopogonidae 0.7 

Proc1adius o. 7. 0.7 

Tanytarsus 0.7 

Xenochironomus 14.7 14.7 53.3 

Po1yEedi1um 24.0 5.3 10.0 

Paratanytarsus 40.7 1.3 

Endochironomus 2.0 

Harnischia sp. 1 0.7 
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Table D70 
Dipteran population densities; Upper Saltpeter Cr.; September 11, 1979 

Genus 

Coelotanypus 

Pro clad ius 

Chironomus 

Cryptochironomus 

Polypedilum 

Tanytarsus 

Xenochironomus 

Paratanytarsus 

K3-
62 

12.0 

K4-
61.5 

34.0 

0.7 

No./0.1 m2 

mud stations 
Ll- L2.5-

60.5 60.5 

15.3 34.0 

L3.5-
59.5 

82.0 

LS-
5~-: .. 

65.3 

L2-
58.5 

sand stations 
L2.5- L3-
58.5 58 

0.7 

0.7 

3.3 2.7 0.7 

0.7 

4.7 4.0 5.3 

0.7 

0.7 

0.7 0.7 
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Table D71 
Dipteran population de~nsities; Lower 'saltpeter Cr.; September 10, 19 79 

Genus Nl-62 

Coelotanypus 16.7 

Chironomus 1.3 

Parachironomus 0.7 

Tanytarsus 1.3 

No./0.1 m2 
mud stations 

N2-61 N1-59 N3-60 

26.7 42.7 30.0 

N4-59 

34.7 
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Table D72 
Dipteran population densities; Sue Cr.; September 13, 1979 

Genus 

Coelotanypus 

Tanypus 

Chironomus 

Parachironomus 

Polypedilum 

Procladius 

Cricotopus 

Xenochironomus 

Cryptochironomus 

Glyptotendipes 

Dicrotendipes 

Tribelos 

Paratanytarsus 

Psectrocladius 

G5-
32 

22.7 

11.3 

4.7 

1.3 

No./0.1 m2 
mud stations 

Hl- H2- H2.5-
32 32 32.5 

7.3 21.3 21.3 

1.3 

16.7 1.3 2.7 

0.7 

0.7 

0.7 

H3-
32.5 

31.3 

1.3 

0.7 

0.7 

sand stations 
Hl.5- H2- H2.5-

31 31.5 31.5 

0.7 

4.0 

60.7 34.7 45.3 

0.7 

6.7 5.3 0.7 

1.3 2.0 0.7 

0.7 0.7 

0.7 0.7 

0.7 

2.7 

0.7 
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Table D73 
Dipteran population densities; Doves Cove; September 15, 1979 

No./0.1 2 m 
mud stations sand stations 

84.5- Tl- T2- T3- T4- T3- T2- T5.5-
Genus 80.5 80.5 81 80 81 84.5 79 76 

Coelotan~]~Us 26.7 40.7 30.7 77.3 74.0 7.0 

Procladius 0.7 0. I' 0.7 0.7 

Tanypus 2.0 

Chironomus 20.7 58.7 135.3 0.7 2.7 4.7 

Par a chi ro nom us 4.0 6.0 5.3 0.7 0.7 

Xenochironomus 0.7 23.3 10.0 12.0 

Tanytarsus 0.7 

MicroEsectra 0.7 
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Table D74 
Dipteran population densities; River and Bay stations; September 1979 

Genus 

Coelotanypus 

Cryptochironomus 

Coelotanypus 

Procladius 

Coelo tanypus 

No./0.1 m2 

Middle R. 
12-38 15-38 15-36 14-34 J2-35 

15.3 10.0 5.3 

0.7 

Hawk Cove 
14-14 J2-18 Kl-15 

16.7 17.3 

0.7 

Weir Pt. (mud) 
N3-37 N3.5-39 

6.0 7.3 

12.0 

8.0 8.7 

Gunpowder R. 
05-53 P2-51 P4-52 

20.0 12.7 13.3 

0.7 

Chesapeake Bay 
M5-30 L5-34 L3-40 

2.0 6.7 6.7 

0.7 
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Table D75 
Dipteran population densities; Dundee Cr.; November 25, 1979 

Genus 

Coelotanypus 

Chironomus 

Tanypus 

Cer atopo gonidae 

Procladius 

Tanytarsus 

Parachironomus 

Cryptochironomus 

Po1ypedilum 

Xenochironomus 

Paratanytarsus 

Trisso c1adius 

Smittia 

G1yptotendipes 

L2.5-
69 

14.0 

53.3 

.7 

1.3 

• 7 

• 7 

No./0.1 m2 
mud stations 

L3- L2.5-
68 67 

10.7 20.7 

66.7 19.3 

• 7 

• 7 

.7 

sand stations 
L5- L3- L4.5- L5- L5-
66 65.5 65.25 65.25 64.5 

22.7 11.3 

1.3 21.3 9.3 • 7 6.0 

.7 • 7 • 7 .7 2.0 

1.3 .7 

4.7 • 7 • 7 6.0 

.7 

1.3 1.3 

• 7 3.3 4.7 6.7 

12.7 4.0 2.7 

• 7 

2.0 2.0 

.7 .7 

• 7 
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Table D76 
Dipteran population densities; Upper Saltpeter Cr.; November 26, 1979 

No./0.1 m2 

mud stations sand stations 
K4- K5. 5- Ll- L2.5- L4- L5- L2- L2.5- L2. 7 5-

Genus 62 60 61 60.5 59.5 60 58.5 58.5 58.5 

Coelotany2us 28.7 27.3 27.3 10.0 56.7 23.3 1.3 

Pro clad ius 2.7 • 7 2.7 1.3 1.3 3.3 

Chironomus 26.0 2.7 15.0 36.0 6.7 14.0 21.3 

Tany2us • 7 1.3 . 7 

Ceratopogonidae 1.3 • 7 

CryEtochironomus 1.3 4.7 . 7 

Tanytarsus 4.7 4.7 • 7 • 7 4.0 

Paratanytarsus • 7 

Harnisr:.hia sp. 1 . 7 

Parachironomus . 7 

PolyEedi1um 1.3 1.3 

Trissocladius • 7 
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Table D77 
Dipteran population densities; Lower Saltpeter Cr.; November 27, 1979 

No./0.1 m2 
mud stations 

Genus Nl-62 N2-62 N3-61 N3-59 N4-59 

Coelotanypus 58.7 26.0 51.3 64.7 27.3 

Chironomus 1.3 .7 

Procladius • 7 1.3 2.7 3.3 

Cryptochironomus .7 

Tanytarsus .7 
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Table D78 
Dipteran population densities; Sue Cr.; November 30, 1979 

No./0.1 m2 

mud stations sand stations 
G5.5- Hl- H2- H2. 5- H3- Hl.5- H2- H2.5-

Genus 32.5 32 32 32.5 32.5 31 31.5 31.5 

Coelotany;eus 54.0 15.3 20.7 14.0 26.0 • 7 

Tanypus 2 3.3 2.7 3.3 

Chironomus • 7 6.7 1.3 5.3 10.0 6.0 5.3 3.3 

Ceratopogonidae . 7 

Parachironomus . 7 . 7 

Pro clad ius • 7 • 7 2.7 1.3 • 7 

Xenochironomus 18.7 18.0 :11.3 

PolyEedilum 12.0 2.7 2.7 

Gly;etotendi;ees . 7 

Paratanytarsus . 7 

Trisso clad ius 1.3 1.3 1.3 

Cry;etochironomus • 7 • 7 2.7 
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Table D79 
Dipteran population densities; Doves Cove; December 1, 1979 

Genus 

Coelotanypus 

Procladius 

Chironomus 

Xenochironomus 

Tanytarsus 

Trissocladius 

Smittia 

Cryptochironomus 

Polypedilum 

84.5-
80.5 

26.7 

1.3 

66.0 

No./0.1 
2 

m 
mud stations 

s5.s- Tl-
81 81.5 

46.0 69.3 

2.0 4.7 

100.0 32.0 

0 -r 
• I 

0.7 

2.0 

sand stations 
Tl.5- T2- T4.5- T5.5- Ul.5~ 
80.5 81 76.5 76 75.5 

54.0 62.7 

4.7 2.7 

22.7 13.3 14.7 15.3 5.3 

0.7 6.7 6.7 6.0 

0.7 

1.3 3.3 11.3 14.0 0.7 

0.7 

0.7 0.7 4.7 

1.3 
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Table D80 
Dipteran population densities; River and Bay 

Genus 

Coelotanypus 

Procladius 

Chironomus 

Coelotanypus 

Procladius 

Polypedilum 

Tanypus 

Cricotopus 

No./0.1 m2 
Gunpowder R. 

02- 04- 05- 04- Pl- P3-
46 45 44 52 51 53 

6.7 4.0 7.3 29.3 17.3 12.0 

2.7 2.0 12.7 10.7 5.3 18.7 

Hawk Cove Chesapeake Bay 
I5- J5- J2-
14 15 17 

20.0 2.7 9.3 

2.0 0.7 0.7 

0.7 

0.7 

Mud 

M2- L4- L4-
31 39 35 

1.3 3.3 1.3 

1.3 2.0 

3.3 

Weir Point 
Muddy sand 

stations, November 1979 

Middle R. 
I3- I5- I4- Jl- J3-
38 37 35 35 36 

2.0 8.0 8.0 10.0 3.3 

2.7 4.7 3.3 4.7 2.0 

0.7 0.7 

Sand 
N3- N3.5- Nl.5- N3.5-

Sandy mud 
N5-
41 

N2- N3.5-
41.5 42 36 38 40 41 

Coelotanypus 3.3 6.0 

Pro clad ius 6.0 10.0 1.3 

Chironomus 0.7 

Cryptochironomus 0.7 0.7 

Polypedilum 2.0 0.7 
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Table D81 
Dipteran population densities; Dundee Cr.; April 2-3, 1980 

No./0.1 m 2 

mud stations sand stations 
12- 11.5- 12- 12.5- 14- 14.75- 15- 15-

Genus 69.5 68.5 67 66.5 67 65.25 65.25 64.75 

Coelotanypus 3.3 16 .. 0 38.7 10.7 52.0 

Procladius 13.3 14 .. 7 4.0 5.3 8.0 

Tany:2us 5.3 1.3 0.7 0.7 

Chironomus 59.3 72 .. 7 2.7 22.0 6.7 4.7 3.3 

Cryptochironomus 1.3 . 7 2.0 0.7 0.7 

Tanytarsus 5.3 24 .. 7 17.3 6.0 9.3 fL'7 4.0 

Cricotopus 12.7 4 .. 0 1.3 38.0 3.3 2.7 2.0 1.3 

Dicrotendipes 0.7 0 .. 7 0.7 0.7 0.7 0.7 

Psectrocladius 2.0 1.3 

Parachironomus 0.7 4.0 0.7 

Endochironomus 0. 7 0 .. 7 

G.eratopogonidae 4.0 2 .. 0 1.3 0.7 3.3 

Harnis chia sp. 1 0 .. 7 6.7 0.7 4.7 2.0 

PolyEedilum 1.3 6.7 18.0 73.3 

Paratanytarsus 3.3 2.0 2.0 

Brillia 4.0 0.7 

Xenochironomus 7.3 8.0 4.7 
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Table D82 
Dipteran population densities; Upper Saltpeter Cr.; April 3, 1980 

No./0.1 m2 
mud stations sand stations 

K4- K4.5- K5. 5- L3- L3.5- L4- Ll.5- L2. 5- L3-
Genus 61 60.5 61 59.5 60.5 59 58.5 58.5 58 

Coelotanypus 46.7 34.7 28.7 46.0 52.0 22.7 • 7 

Pro clad ius 4.7 6.0 2.7 3.3 4.0 2.7 • 7 • 7 

Chironomus 10.0 8.0 14.0 1.3 1.3 1.3 12.7 7.3 2.7 

CryEtochironomus 1.3 . 7 2.7 • 7 

Tanytarsus 6.0 11.3 31.3 3.3 27.3 7.3 10.7 1.3 • 7 

Harnischia sp. 1 6.7 5.3 2.7 4.7 7.3 • 7 

CricotoEus . 7 2.0 • 7 1.3 • 7 

TanyEus • 7 • 7 

Ceratopogonidae • 7 

DicrotendiEes 2.0 • 7 

Paratanytarsus . 7 6.7 

PolyEedilum 6.7 2.7 2.7 

Trissoeladius • 7 
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Table D83 
Dipteran population densities; tower Saltpeter Cr.; April 5, 1980 

No. /0.1 2 m 
mud stations 

Genus MS-62 N2-61 N3-62 N3-60 N4-59 

Coelotanypus 34.7 22.7 38.7 30.0 26.0 

Procladius 6.0 2.7 4.0 3.3 4.7 

Tanytarsus 2.7 

Harnischia sp. 1 1.3 • 7 • 7 

Cricotopus • 7 .7 

Ceratopogonidae .7 

Cryptochironomus .7 



308 

Table D84 
Dipteran population densities; Sue Cr.; April 7, 1980 

No. /0.1 m2 
mud stations sand stations 

G5.5- Hl- H2- H2. 5- H3- Hl.5- H2- H2.5-
Genus 32 32 31.5 32.5 32.5 31 31.25 31.5 

Coelotanypus 16.0 26.7 22.0 15.3 20.0 • 7 

Tanypus 4.7 2.7 1.3 9.3 6.7 

Chironomus 7.3 2.0 1.3 12.0 8.0 . 7 2.0 

Certepogonidae • 7 

Parachironomus • 7 . 7 • 7 

Procladius 2.7 2.0 1.3 2.7 

Tanytarsus . 7 .7 

Harnischia sp. 1 • 7 • 7 2.7 6.7 

Cricotopus • 7 • 7 1.3 

Cryptochironomus . 7 

Polypedilum • 7 26.0 17.3 43.3 

Xenochironomus • 7 4.7 8.0 

Glyptotendipes 3.3 .7 

Paratanytarsus 1.3 4.0 2.7 
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Table D85 
Dipteran population densities; Doves Cove; April 6, 1980 

No./0.1 m2 

mud stations sand stations 
S4- 84.5- S5- Tl- T2- T4- T5- Ul-

Genus 81 80 81 80 81 76.5 76.5 76 

Coe1otanlEus 51.3 38.0 2.7 43.3 8.0 2.0 • 7 

Procladius 8.0 6.7 6.7 6.0 3.3 1.3 

Chironomus 8.7 ll • . 0 74.0 30.7 18.7 2.0 1.3 2.7 

Tanltarsus 1.3 • 7 .7 

Orthocladius . 7 

Harnischia sp. 1 . 7 4.0 

CrlEtochironomus • 7 • 7 1.3 

Xenochironomus 3.3 1.3 2.0 6.0 8.0 

Parachironomus 9.3 2.0 • 7 

Tanypus 1.3 

Polypedilum 1.3 1.3 ].3 
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Table D86 
Dipteran population densities; River and Bay stations; April 1980 

No./0.1 m2 

Gunpowder R. Middle R. 
05- P2- P3- 03- 04- Pl- 13- 14- IS- 14- J2-

Genus 53 51 53 45 44 45 38 37 38 35 35 

Coelotanypus 26.7 9.3 16.7 4.7 2.7 9.3 15.3 7.3 15.3 4.0 11.3 

Procladius 10.0 14.7 17.3 8.7 13.3 8.0 8.7 5.3 5.3 7.3 8.7 

Cryptochironomus 0.7 0.7 0.7 0.7 

Harnischia sp. 1 0.7 0.7 

Cricotopus 1.3 4.0 0.7 

Parachironomus 0.7 

Psectroc1adius 0.7 

Chironomus 0.7 0.7 

Hawk Cove Chesapeake Bay 
J1- J3- 14- 15- 14- M1-
17 16 15 40 36 32 

Coelo tanypus 2.7 6.0 4.0 4.5 2.0 1.3 

Proc1adius 2.7 2.7 2.0 1.5 4.7 3.3 

Cryptochironomus 0.7 

Cricotopus 0.7 

Weir Point 
Mud Sandy mud Sand 

N3- N3- N3- N4. 5- N2-
35 37 40 41.5 41 

Coe1otanypus 0.7 10.7 

Proc1adius 13.3 4.0 2.0 3.3 

Cryptochironomus 0.7 0.7 

Po1ypedi1um 1.3 0.7 

Trissocladius 0.7 

Chaoborus 0.7 0.7 
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