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ABSTRACT 

A baseline survey of environmental quality in Long Island 

Sound (LIS) was carried out in 1972 and 1973. Three cruises 

were conducted to sample a maximum of 142 stations throughout 

LIS. Parameters examined were water column temperature, 

salinity, dissolved oxygen, nitrate, nitrite, ammonia, urea, 

iron,orthophosphorus and microorganisms; sediment types, 

organic ~atter, calcium carbonate, heavy metals and micro­

organisms; and benthic meiofauna and macrofauna. 

By a number of indices (dissolved oxygen, nutrients, 

sediment organics, heavy metals and fecal coliform bacteria), 

westernmost LIS was shown to bear a considerable contaminant 

load. Next in degree of waste burdens were waters associated 

with several Connecticut urban areas. All of western and 

central LIS exhibited somewhat degraded water quality com­

pared to that of the well-flushed eastern basin. 

Densities, diversities, and assemblages are described for 

both meiofauna and macrofauna. Characteristics of both groups 

were found to be more closely correlated to sediment type than 

to the above water quality indices. Contqminant loads did 

appear to have some effect on macrofauna, but this was as a 

rule restricted to shifts in species composition; density, 

species richness and diversity in the most polluted areas were 

generally comparable to those in less perturbed regions. 



The report's foremost conlusion is that environmental 

degradation in parts of LIS, especially the western end,was 

comparable to that found in other highly stressed local areas 

(Raritan Bay and the New York Bight sewage sludge and dredge 

spoil disposal areas); but that this deterioration had not 

affected the benthic fauna to as great an extent as in these 

other systems. Several recommendations are listed for retain­

ing or improving present environmental quality in the various 

areas of LIS, and for other possible uses of the baseline 

data. 
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I. INTRODUCTION 

The Middle Atlantic Coastal Fisheries Center (MACFC) of 

the National Marine Fisheries Service (NMFS) began a baseline 

survey of the water column and benthos throughout Long Island 

Sound (LIS) in the summer of 1972. This study was necessary 

for several reasons. 1) Despite the heavy and often conflicting 

demands placed on LIS, there exists little synoptic data on 

water quality for the entire Sound, and no such data for benthic 

parameters. This baseline information is essential to document 

future changes in LIS'water quality. 2) Our data can also be 

compared to what historical information does exist to give 

some idea of changes that have already taken place. 3) A large 

body of baseline knowledge will serve as a managerial guide 

judging which areas may best accept further impact of man's 

activities, what locations cannot tolerate any further stresses, 

and which areas appear already overstressed, in need of remedial 

action. 4) Baseline data will also be instructive as to the 

nature of acceptable new activities and perhaps engineering 

designs and precautions to minimize impacts of these activities. 

The survey's primary focus is on a detailed description of 

the benthic environment of LIS. Due to their relative immobility, 

benthic macrofauna (defined here as invertebrates retained on a 

1.0 rom mesh sieve) are considered among the most sensitive indi-

cators of environmental conditions (Boesch, 1972; Gage, 1972; 
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Reish, 1972; Wilhm, 1967). Synoptic data on benthic faunal 

abundance 7 diversity and community structure for the entire 

Sound will thus go far toward establishing a yardstick for 

! 
~ water quality changes. Distributions of sediment heavy 

-1 metals, organics, fecal coliform bacteria and benthic meio­

fauna will provide additional indices of present water quality 

and future changes. These data, as well as sediment size 

characteristics, are also necessary for a definitive analysis 

of the observed faunal patterns. 

As stated above, a comprehensive benthic survey throughout 

LIS has not previously been attempted. Existing studies have all 

been intensive investigations of smaller areas. Sanders (1956) 

studied the benthic ecology of eight stations off New Haven in 

central LIS, from 1952 through 1954. His results are the only 

historical data available for comparison with the present sur-

vey. Other benthic studies include power plant-related surveys 

by the New York Ocean Science Laboratory (NYOSL) in western LIS 

(Alexander and D'Agostino, .1972), abd on the Long Island coast 

of central LIS at Northport (D'Agostino and Colgate, 1973), 

Shoreham and Jamesport (reports pending). The Shoreham area is 

also the site of an earlier ecological survey (Perlmutter, 1971). 

Studies on effe,cts of spoil disposal have been conducted off 

New Haven (Rhoads, 1972, 1973a-d, 1974; Rhoads and Michael, 1974); 

Guilford Harbor (Rhoads, 1973c) and New London (Naval Oceanographic 
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Office, 1973). A benthic study in Niantic Bay was recently 

carried out to determine impacts of an oil spill (U. S. Environ­

mental Protection Agency, 1973). The University of Connecticut 

is presently undertaking a comprehensive survey of the benthos 

of Fishers·Island Sound; this area is considered part of LIS 

in the Long Island Sound Study, and will be so considered in 

this report. 

Water column studies in LIS have been somewhat more extensive, 

both spatially and temporally. Riley et ale (1952, 1955,' 1956, 

1959, 1967) conducted synoptic surveys on current patterns, 

transport and mixing, water chemistry and plankton throughout 

LIS, in what is, again, the only historical study available for 

comparison with present findings. Since 1969, the State Uni­

versity of New York (SUNY) at Stony Brook has been measuring 

baseline hydrology throughout LIS. Parameters have included 

temperature, salinity, dissolved oxygen, nitrates, nitrites, 

phosphates and chlorophyll A (Hardy, 1970). Investigation of 

ammonia levels was added in 1970 (Hardy and Weyl, 1970; Hardy, 

1972a), an~ urea determinations were begun in 1971 (Hardy, 1972b). 

The ~ydrology of eastern LIS has been th0roughly studied in 

recent years. NYOSL has charted temperature, salinity, dis­

solved oxygen, 'nutrients and pigments in this area for the past 

three years. They have also carried out studies of plankton 
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and circulation patterns. The University of Connecticut has 

initiated. studies on circulation and the transport of suspended 

material in eastern LIS, with the overall goal of determining 

budgets of heavy metal wastes for the eastern Sound (Dehlinger 

et al., 1973). 

Water column measurements in the present survey were designed 

to complement those of the above studies. Given the need to 

concurrently sample the benthos, our water sampling was often 

less synoptic than in these other investigations. Also, our 

sampling frequency was generally lower than theirs. However, 

the previous studies have focused mainly on one to two transects 

along the east-west axis of LIS, and thus are} less able to 

pinpoint areas of deteriorating water quality. Besides providing 

an overall picture of water quality throughout LIS, our water 

column data will also be examined for possible correlations 

with benthic faunal patterns. 

II. MATERIALS AND METHODS 

The sampling .. r pattern for this survey· consists of 142 

stations, the majority spaced 2-3 miles apart along consecutive 

5-minute-longitude lines throughout LIS (Figure 1). This basic 

pattern was augmented by adding stations inside the 20' (6.1 m) 

isobath along each shoreline. Specific stations were also 

occupied within the New Haven, Connecticut River and New London 
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dredge spoil disposal grounds (stations 69, 123, 136); at 

locations also studied by NYOSL in conjunction with power 

plant operations at Shoreham, L.I. (stations 67 and 71); and 

at Sanders' (1956) eight stations in central LIS (correspond-

. .. 
~ng to our 46, 50, 51, 55, 57, 70, 72 and 81). The latter 

stations were sampled for comparison with Sanders' earlier 

findings. Latitudes, longitudes and depths are provided for 

all stations in Table 1. Loran coordinates for these stations 

are available on request. 

The first sampling, which included all 142 stations as 

well as 16 in adjacent Gardiners Bay, L.I. ("G" stations-Fig. 1) 

took place in July and August 1972 (Cruise 1). Sixty-nine 

of the LIS stations were resampled in April 1973 (Cruise 2), 

at which time three stations were also established within the 

Connecticut River ("C" stations). In September 1973 we re-

sampled 103 of the original LIS stations (Cruise 3). 

On Cruise 1, temperature and salinity were measured at 

5 meter depth intervals using a Beckman RS-5 induction salino-

meter. On Cruise 2 and 3, we used reversing thermometers to 

measure temperature, and a Beckman RS-7B induction salinometer 

for salinity, in surface and bottom waters. Samples for water 

chemistry were taken 1 meter from surface and bottom, using 

Van Dorn water bottles on Cruise 1 and Niskin bottles on Cruises 

2 and 3. Additional wat~r samples were taken at 25 m depth 



6 

intervals at 15 deep water stations along the Sound's east­

west axis. Dissolved oxygen was determined using the azide 

modification of the Winkler technique (American Public Health 

Association, 1965), with standard 0.2SN phenylarsene oxide 

(Hach Chemical Co., Ames, Iowa) substituted for the less 

stable sodium thiosulfate. 

Water samples were frozen and returned to Sandy Hook 

Laboratory for colorimetric determination of nitrate, nitrite, 

ammonia, urea, iron and orthophosphorus using a Technicon 

Auto Analyser. 

Benthic samples (0.1 m2 ) were collected with a Smith-

McIntyre quantitative bottom grab~ Cn Cruise 1, two grabs 

were taken at each station. One grab was wa~hed through a 

series of standard geological sieves with 4 rom - 2 rom - 1 rom 

apertures for benthic macrofauna analyses. Surficial materials 

were removed from the second grab and refrigerated for micro­

biological study. The second grab sample was then subsampled 

to a depth of S cm for meiofauna using a plastic coring tube 

of 2.S cm inner diameter. Two other sediment samples were 

frozen ih larger coring tubes (3.7 cm I.D., with sediment ca. 

IS cm deep); one was used for analysis of sediment sizes, 

organics and carbonate, and the other for heavy metal burdens. 

This same sam~ling scheme was followed for Cruise 2, except 
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that two to five replicate grab samples were taken for macro­

fauna at some stations. On Cruise 3, two grabs were always 

taken for macrofauna. No microbiology samples were taken on 

Cruises 2 and 3. 

Sediments were analyzed for heavy metals and microorganisms 

at the Milford (Connecticut) Laboratory, NMFS, andmeiofauna 

investigations were carried out under contract by Dr. John 

Tietjen, City College of New York. These three portions of 

the baseline study are subjects of separate reports. The 

meiofauna study is included as Appendix A to this report. 

Heavy metals and microbiology studies will appear as MACFC 

Informal Report Nos. 48 and 43, respectively. Their method­

ologies and detailed results are dealt with separately in 

the respective reports. Only highlights of these studies and 

- correlations with other aaspects of the overall survey will be 

considered in this central report. 

Sediment analyses for grain size and other geological para­

meters were undertaken through a contract with Dr. James Parks, 

Marine Science Center, Lehigh University. A portion of each 

core sample was wet-sieved through a 62-micron~ screen. Retained 

material was dried and weighed, then sieved through a series of 

12 screens ranging from 4 rom to 62 p mesh (at ~ ~ intervals) 

on a vibratory shaker for 5 minutes. The portion remaining on 

each sieve was weighed to 0.1 milligram to determine the 

fractions of sands and larger material. 
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Material passing through the 62-micron screen was placed 

in a 1000 ml sedimentation cylinder and stirred. Twenty-ml 

aliquots were pipetted off at precisely-timed intervals and 

depths in the cylinder to obtain coarse and fine silt and 

clay fractions, which were dried at 105°C and weighed to 0.1 mg. 

Raw data were reduced by computer to weight percent of 10 

sediment size fractions. Five other sediment characteristics 

were also calculated according to formulae given by Folk and 

Ward (1957): mean and median grain diameteriin millimeters, 

sorting index, graphic skewness and graphic kurtosis. The 

first two of these terms are self-explanatory. Sorting index 

is a measure of sediment homogeneity: a sorting index of less 

than 0.35 indicates very well sorted sediments, with a large 

pereentage falling within a narrow range of sizes; 1.00 repre-

sents moderately sorted sediments, and greater than 2.00, very 

poorly sorted, having good quantities of sediments of widely 

different sizes. 

Skewness is a measure of deviation in shape from a normal 

(Gaussian) curve. Positive values indicate more large size 

material than exp~eted, and negative skewness more fine material. 

Kurtosis measures peakedness, or amplitude, of the size distribu-

tion curve. A normal distribution gives a kurtosis of appro xi-

mately 1.00. Values larger than this indicate an excessively 

peaked distribution curve. Lower values denote a flatter than 

normal curve. 
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Cruise 1 values for the above sediment parameters are 

averages of two replicate analyses of single core samples. 

Only single analyses have been performed to date on Cruise 

J 1 2 and 3 samples. Two additional portions of the original 

sample were saved for chemical analyses. Both were dried and 

~ weighed; one was treated with dilute hydrochloric acid, 

washed, dried and weighed, and the loss of calcium carbonate 

(shell material) was computed by difference. The second 

portion was treated with a 10% solution of hydrogen peroxide, 

which oxidizes organic material; after washing, drying and 

weighing, the loss of organic matter was computed by difference. 

The chemical and physical nature of the organic matter is not 

determined using this procedure. 

Benthic macrofauna samples were initially relaxed in a 

~ 
magnesium chloride-seawater solution and preserved in approxi-

--~ 

mately 10% formalin in seawater. They were later transferred 

to 70% ethanol with glycerin. Samples were sorted using micro-

scopes, and all organisms were identified to species whenever 

possible. For nomenclature we consulted Pettibone (1957, 1963) 

for polychaetes; Abbott (1954, 1968) for molluscs; Schultz (1969~ 

for isopods; McCain (1968) and Bousfield (1965, 1973) for amphi-

pods; Williams (1965) for decapods and Gosner (1971) for other 

taxa. Drs. Ruth Turner and Austin Williams have aided in identi-

fication of troublesome molluscs and decapods, respectively. 

Errors in identification or nomenclature remain our responsibility, 
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Macrofaunal analysis will concentrate on the higher groups, 

-1 Polychaeta, Mollusca and Arthropoda. These three taxa comprised 
~ 

1 
i 

the great majority of the species and individuals collected. 

Other groups encountered included Protozoa (Foraminifera and 

shelled ciliates), Porifera, Cnidaria, Rhynchocoela, Nematoda, 

Archiannelida, Oligochaeta, Entoprocta, Sipunculida, Phoronida, 

Ectop~octa( Echinodermata, Chaetognatha and Tunicata. These 

taxa will not be considered at the present time due to their 

infrequency of occurrence, uncertainty of identification 

I and/or difficulty in quantification. An exception is the 

anthozoan Ceriantheopsis americanus, which often represented 

sizabl~ biomass and has been correlated in other studies with 

distributions of organics. 

We have also not considered planktonic forms (chaetognaths, 

copepods, mysids, larval decapods, etc.), which are for the 
\ 

most part accidentally introduced into the benthic samples. 

Species diversities were calculated using an approximation 

of the Shannon and Weaver (1963) index: H ' ';t - £i. In !!..i 
N N' 

where N is the total number of individuals in the sample, and 

n. is the number in the ith species. This index was chosen because 
1 

it has been commonly used in published benthic studies (Boesch, 

1972), thus facilitating comparisons with the present study. 
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HI has two components: number of species or species richness (8) 

~ and equitability (J I , = HI/H'max = HI/In 8). Equitability 
t 

" 
is a measure of the evenness of distribution of individuals 

f among species. 

f Note that macrofauna analysis considered organisms retained 

on 1 rom or larger sieves, and meiofauna studies on those passing 

through a 0.5 mm sieve. Dr. Tietjen has examined and recorded 

those "intermediate" organisms retained on the 0.5 nun sieve. 

He reports that these forms consist principally of polychaete 

f fragments, and also bivalves which would in most cases have 

been retained on the I mm sieve. These organisms will not be 

further considered with either meio- or macrofauna. 

On the first cruise, 44 stations were sampled for holo- and 

meroplankton using oblique tows of a #0(0.569 rom) Nitex half-

meter net equipped with T8K flowmeter,and a #00(0.760 mm) Nitex 

net mounted on a floating rectangular Glastronics fiberglass 

frame for neustonic fish eggs and larvae. Tows were of 15 

minutes duration at 2-3 knots. All plankton samples are pres-

ently in storage at the Sandy Hook Museum with no immediate 

plans for processing them. 

III. RESULTS 

A substantial portion of the Cruise I information, especially 

that concerned with water chemistry, was presented in an interim 

report submitted to the New England River Basins Commission in 

rcsurnmarizcd 
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A. Temperature, Salinity 

Temperature and salinity (Table 2) followed expected 

patterns, as described by Riley et al. (1952,1955, 1956), 

Hardy (1970, 1972a, 1972b), and Hardy and Weyl (1970). Temp-
~ 

i eratures were quite uniform both vertically and horizontally 

in April 1973, with all values between 4 and 9°C. 'In late 

September 1973 temperatures ranged from 14 to 22°, and gen-

erally increased from east to west, with the exception of 

colder water near the Connecticut River. Again, no pronounced 

vertical stratification was observed. The vertical uniformity 

of temperatures (and increasing bottom DOs, as mentioned 

below), indicate that mixing of the water column was already 

well underway by late September. 

Hardy (1972b) notes that a thermocline does develop in mid-

summer, especially in the central basin; thermal layering is 

also seen in our measurements for July and August 1972 (Figures 

2-3). These Cruise 1 data will not be used in examining horizon-

tal patterns, since the sampling period covered six weeks, and 

effects of Hurricane Agnes may have obscured the typical distri-

butions. Reflecting the storm's freshwater input, salinity 

(Figures 4-5) was below 220 /00 for most surface waters in 

central LIS, and down to 17.8~00 a mile seaward of the 

Saugatuck River. 
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Salinities on Cruises 2 and 3 increased gradually moving 

1 west to east (from 23 0 /00 to 29.6 in April and 25.0 to 30.6 

in September). There were only small increases in salinity 
f: ! with depth during this sampling period. 

] 

1 B. Nutrients 

Distributions of all nutrients measured in summer 1972 

exhibit a pattern which is by now well documented: very 
-

large inputs from the East River dominate nutrient distributions 

and water quality throughout western LIS. Surface ammonia, 

I' for instance, approaches 30 microgram-atoms/liter ~gat/l) 

at Throgs Neck (Figure 6). These high levels agree with 

those reported for August of the previous year by Hardy (1972b), 

who also found ammonia continuing to increase in the East River. 

A tenfold decrease in surface ammonia is evident as one moves 

east of Hempstead Harbor. Open surface waters of the central 

basin (as defined by Hardy, 1972b) had moderate ammonia levels 

(generally 0.5 - 1.0 pgat/l). The Long Island coast east of 

Stony Brook showed similar concentrations.. The eastern end of 

the Sound was characterized by ammonia values of less than 

0.5 pgat/l, again in agreement with Hardy (1972b). There appear 

to be significant ammonia additions in the areas off New Haven-

West Haven, Oy~ter Bay-Northport and the Nissequogue River, 

~nd perhaps off New London and Bridgeport. Ammonia is also 

presumably being added in the densely-populated western end, but 

this cannot be distinguished from the East River input. 
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Bottom ammonia (Figure 7) was also most elevated in the 

-I western end, with values higher than in surface waters except 
_1 

f 
at Throgs Neck. In this case the "plume" of East River water 

extended east to the Oyster Bay-Stamford transect. 

Surface nitrate (Figure 8) showed much the same pattern 

as ammonia, with most conspicuous inputs from the East River, 

Bridgeport, New Haven and New London. Bottom concentrations 
.. -

(Figure 9) were greatest from Hempstead Harbor west and off 

New Haven; other areas with high surface nitrates did not 

show comparable levels in bottom waters. Nitrite (Figures 

10-11) and orthophosphorus (Figures 12-13) distributions also 

had as their most significant feature elevated values in 

western LIS. As a rule, noticeably elevated concentrations 

were confined to the Lloyd Neck area and westward. Values 

inpgat/l for these three nutrients ranged from undetectable 

to: surface nitrate, 2.76; bottom nitrate, 2.64; surface 

nitrite, 3.53; bottom nitrite, 3.55; surface orthophosphate, 

6.90; bottom orthophosphate, 6.14. 

In April 1973, ammonia concentrations were much lower at 

Throgs Neck than during the previous summer, and the decrease 

moving eastward was much less marked, with values at the 

eastern end slightly higher than for Cruise 1.· Nitrate levels 

were somewhat above those measured on Cruise 1, with extremely 

high concentrations (up to 41.6 pgat/i) at the mouth of the 

Connecticut River during this period of high runoff. 
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Orthophosphorus was low and uniform, varying between 0.4 and 

1.0 pgat/l except for values of 1.0 to 2.7 from Hempstead 

Harbor west. Nitrite was lower than the previous summer; 

large portions of central and eastern LIS contained less 'than 

0.1 pgat/l. 

On Cruise 2 we added urea determinations to our nutrient 

measurements, in an effort to better determine the effects of 

sewage additions on LIS's nutrient patterns. Urea concentra-

tions were found to be less than 1 pgat/l for most of LIS~ 

1 The higher values expected in the western end were observed, 

again most noticeably from Stamford and Hempstead Harbor west. 

The maximum concentration was 3.24 pgat/l at Throgs Neck. 

This was somewhat higher than that measured by Hardy (1972b) 

in this area in April 1971. Hardy found that urea concentrations 

continued to increase in the East River, with a maximum of more 

than 6 Jlgat/l in the lower river. 

The Connecticut River and its plume into LIS had elevated 

urea concentrations, which were perhaps also detectable in a 

large area ~oughly bordered by Bridgeport, New Haven and Port 

Jefferson. 

Values for all Cruise 1 and 2 nutrient measurements are 

given in Table 2. More rigorous examination of the nutrient 

distributions must wait until data from Cruise 2 are contoured 

and analysis is completed on Cruise'3 samples. 



16 

c. Dissolved Oxygen 

Dissolved oxygen levels showed a strong inverse relationship 

to nutrient concentrations in summer 1972. Surface DOs were 

I 
" depressed, and bottom concentrations markedly so, in extreme 

western LIS (Figure 14). Surface values were greater than 

7 milligrams/liter (mg/l) through most of eastern and central 

LIS. There was a sharply declining gradient from approximately 

Hempstead Harbor wesf, the DO falling from 8 to less than 

3 mg/l within 7 nautical miles. Lesser DO depressions were 

evident off the Saugatuck River and in the areas of Bridgeport, 

New Haven, New London and Huntington Bay_ A significant fea-

ture of surface DO distributions was the appearance of super-

saturated areas off Hempstead Harbor, Stamford and between 

Bridgeport and Port Jefferson. Hardy and Weyl (1971) report 

similar findings for August 1970. They attribute the observed 

pattern to phytoplankton blooming in response to the high 

nutrient levels in this area. West of the DO maxima, phyto-

plankton standing crops may be reduced by inhibition from East 

River sewage effluents (Hardy, 1972b). 

Bottom DOs (Figure 15) were above 5 mg/l for most of the 

central basin, and greater than 7 in the eastern sector. They 

fell below 5 mg/l in deep waters west of New Haven, less than 

4 mg/l west of Stamford and under 3 mg/l past Port Chester. 
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There were scattered areas of still greater depletion, with 

1.7 and 1 .. 8 mg/l at two stations in the Hempstead Harbor area, 

and 1.7 near the mouth of the Saugatuck River. The poor oxygen­

ation in western LIS bottom waters during summer is by now 

well-documented (Hardy and Weyl, 1971). An earlier survey of 

this area by Sandy Hook Laboratory (National Marine Fisheries 

Service, 1972a) revealed_ the entire western end to have lowest 

bottom DQ (1.0 mg/l at Throgs Neck; 0.7 at Hempstead Harbor's 

mouth) coincident with highest summer temperatures. In the 

present survey, the Connecticut shoreline in the Bridgeport-

New Haven region also showed somewhat depressed bottom dissolved 

oxygen. 

The low DOs described above are of course a seasonal 

phenomenon. By the time of our April 1973 survey, colder waters 

and more wind-generated mixing had resulted in near-saturated 

conditions throughout LIS. DOs were above 10 mg/l for the 

entire Sound during this period (Table 2). 

The, relationship between wind conditions and oxygen levels 

is even more critical during summer. Cruise 3 samples taken on 

September 12 and 13, 1973, again revealed the characteristically 

low values associated with western LIS during this period (Table 2). 

Two weeks later, however, bottom DOs had increased to greater 

than 5 mg/l at Throgs Neck and above 6 everywhere else. This 
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dramatic improvement was again probably related to wind-

~ 
~ generated mixing. Hardy and Weyl (1971) note that winds can 

have a controlling effect on DO concentrations in western LIS. 

D. Sediment Heavy Metals, Microorganisms 

As mentioned earlier, sediment heavy metals (MACFC I~formal 

Report No. 48) and fecal coliform bacteria (MACFC Informal 

Report No. 43) will be treated in detail elsewhere in separate 

reports. To summarize their findings, heavy metal and fecal 

coliform distributions were closely correlated to thedistribu-

~ tions of nutrients and dissolved oxygen described above. Con-

centrations in the extreme western end of LIS were invariably 

orders of magnitude higher than those in the well-flushed 

eastern basin. Most of the Long Island shoreline was also low 

in regard to sediment heavy metal burdens and fecal coliforms. 

Deep waters in central LIS showed intermediate values, while 

areas near population and industrial centers on the Connecticut 

coastline had levels almost as high as the western end. 

E. Sediment Organic Matter 

Distribution of sediment organic matter for Cruise 1 

(Figure 16)* showed a pattern similar to that for the above water 

and sediment constituents. Much of LIS, especially along the 

Long Island coast and in the eastern 'basin, had less than 1% 

organic matter in sediments. The highest values, as usual, 

*Note that due to the computer program used, all map values are 
0.01% lower than actual values. 



were found from Hempstead Harbor west. The Eastchester Bay, 

Davids Island and Mamaroneck areas all had between 9 and 10% 

organics in sediment. Highly organic sediments were also 
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-I found in a band between Bridgeport and Crane Neck, in several 

other patches of mostly deep water in the central basin, and 

to a lesser extent off Stamford, New Haven and New London. 

The high values at the west end and near other cities 

obviously bear a relation to nutrient and sewage additions in 

these areas. There are several possible explanations for 

raised organics elsewhere. One large patch begins just east 

of the New Haven dumping ground, and may represent an increased 

organic load due to release of organic spoils dredged from New 

Haven Harbor. The patches nearest the Long Island shore are 

located in the general area where very large chlorophyll-A 

values have been observed (Hardy, 1972b), perhaps due to 

upwelling. Elevated sediment organics may be linked to 

heightened plankton productivity in this region. 

Sediment organic content can also be expected to show a 

relationship to sediment size parameters. Areas with high 

percentages of fine sediments can be assumed to have a current 

regime favorable to the deposition and retention of organic 

material and fine inorganics. Where sediments consist mostly 

of coarser materials, stronger currents have probably caused 

winnowing out of most organics along with the fines, and 

prevent settling of new material. 
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Organics were indeed found to be closely associated with 

areas of fine sediment in the present study. Mean sediment 

diameters throughout LIS are contoured in Figure 17, and 

percent silt-clay in Figure 18. The former parameter is a 

standard feature of sediment size analysis. The latter gives 

another measure of amount of fine material, but is included 

principally because it often dictates faunal distributions. 

The ten contouring levels for silt-clay content are defined 

by the terms of the exponential series 1.6(x). Thus level 1 

consists of sediments with 0-1.6% silt-clay; level 2 = 1.6-

2.56% silt-cla~ .. level 5 is 6.6-10.5% silt-clay ... and level 10, 

68.7-100% silt-clay. We chose this series because we felt it 

important to examine small changes in silt-clay at the coarse 

end of the sediment scale; and because 1.6 is the smallest 

number whose 10th power covers 100% of the silt-clay range. 

A graphical treatment of sediment size distributions by 

station is given in Figure 19. 

A comparison of the contour maps for organic materials 

and percent silt-clay shows that organic loads above 1% are 

strongly associated with silt-clay fractions of greater than 

43%. Just three exceptions were found among the 34 stations 

with this much organic material. Station 57, with 2% organics, 

still had a considerable silt-clay fraction (35%). Only at 
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stations 94 (3% organic, 16% silt-clay) and 112 (4% organic, 

9% silt-clay) were appreciable amounts of organic material 

associated with predominantly coarse sediments. This finding 

remains unexplained. 

Also puzzling is the seasonal change in organics at many 

of our stations. Data for Cruises 2 and 3 have not yet been 

mapped, but are presented in Table 3. 

F. Sediment Carbonate 

Sediment chemistry also included examination of calcium 

carbonate content. This is perhaps of interest from a bio-

logical viewpoint, as large amounts of CaC03 (usually as shell 

material from dead molluscs) could possibly affect fauna by 

preventing contact with the sediment surface (Sanders, 1956), 

or by increasing niche diversity. Table 4 gives data for 

CaC03 in sediments on all cruises. Values showed no apparent 

relation to depth, geographical area or sediment type, except 

perhaps for more caco3 near the Connecticut coast than near Long 

Island. Concentrations were often quite high, and exceeded 

30% at stations 3 and 91. As with organics, there were often 

large seasonal fluctuations in carbonate at a given station. 

G. Sediment Sizes 

The contour maps for sediment size parameters, discussed 

above in relation to distribution of organics, further reveal 
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that most of the deep or offshore waters in central and western 

LIS were characterized by fine sediments, with a mean grain 

diameter (Figure 17) of less than 0.0625 rnrn (coarse silt) and 

! a silt-clay content (Figure 18) greater than 68%. Inshore 

stations along Long Island, east of Hempstead Harbor, as a rule 

contained less than 2.6% silt-clay and had mean grain diameters 

greater than 0.5 rnrn (medium sand). Connecticut coastal sedi-

ments were on the whole much finer, often falling in the same 

categories as for the offshore stations described above .. This 

shoreline's sediment was less homogeneous, and had several 

stations with large amounts of sand, gravel and/or coarse 

shell material. 

The sediment maps illustrate several interesting features 

of LIS's bottom topography. A bar of coarse sediments extend-

ing out from Eatons Neck corresponds to a shoal area projecting 

out from this peninsula. Sediments also become coarser in the 

vicinity of Stratford Shoals. The large submarine ridge sep-

arating the central and eastern basins of. LIS (Mattituck Sill 

Hardy, 1972b) is clearly shown as the beginning of a zone of 

coarse sediments which continues to the eastern end of the 

Sound. Coarser sediments are expected here, since currents are 

appreciably strpnger than in the central basin. More surprising 

is the existence of an area of fairly coarse material off New 

Haven. 
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H. Meiofauna 

The benthic meiofauna investigation is another portion 

of the study carried out under contract and discussed in a 

separate report (Appendix A). Several of its major conclusions 
-j 

I will be repeated here. Most significantly, no trends in 

abundance or diversity could be attributed specifically to 

geographical location or contaminant load. Overall meiofauna 

densities were greatest in the western end of LIS, and were 

higher along the Connecticut coast than further south. Dif-

ferences between adjacent areas were not significant, however. 

All densities: .. , (and di versi ties) were wi thin published ranges 

for subtidal temperate areas. Nematodes were by far the dom-

inant meiofauna taxon. Their abundance was significantly 

correlated with organic matter (p< .01), as well as with 

percent sil t-clay (p <: .05). This is of course expected, since 

these two sediment parameters were shown above to be highly 

correlated. Species diversities increased with median grain 

size, but bore no significant relation to geographical area or 

total heavy metal content, the latter used as an index of pol-

lution. Stations with mud sediments showed some within-habitat 

species affinities, or recurrences of the same species at other 

mud stations. Distinct meiofauna assemblages were lacking, 

though. The strongest impression was that the complexity of 



LIS's meiobenthic environment, the number of possibly 

influential variables, and the great changes in these vari­

ables between stations, precluded any facile conclusions on 

cause and effect relationships between environment and 

meiofauna. 

I. Macrofauna 
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The benthos of LIS was found to support generally high 

macrofauna standing crops. Overall species richness was also 

good; we encountered over 250 species of polychaetes, molluscs 

and arthropods alone. Table 5 lists numbers of each species 

for the 142 stations. Our'collections revealed several 

distinct faunal assemblages, related primarily to depth, 

sediment type and/or geographical position in LIS. 

1. Fine Deep Water Sediments: A large region of high 

silt-clay sediments offshore in central LIS corresponds 

to Sanders' (1956) level soft-bottom community. Sanders 

.describes a Nephtys incisa-Yoldia limatula community 

according to the dominant polychaete and mollusc, after 

the manner of Petersen (1913) as modified by Thorson (1957). 

The polychaete Pectinaria (Cistenoides) gouldii and bivalve 

Nucula proxima were also numerous, but Pectinaria was less 

abundant than Nephtys, and Nucula was considered too small 

to be a good characterizing species (comparisons with 

Sanders' study will.be treated in more detail below). 
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Using this system, the macrofauna of fine sediments 

in 15-40 meters of water in central LIS could presently 

best be termed a Nephtys incisa - Mulinia lateralis 

assemblage. Nephtys was present at all 17 of our stations 

containing greater than 68% silt-clay in these waters. 

We rarely found more than ten Nephtys per 0.1 m2 grab, but 

these numbers represent appreciable biomass. Pherusa 

affinis and Melinna cristata were co-dominant with Nephtys 

among polychaetes; they were collected at 16 and 15 of these 

stations respectively. In several instances they were more 

abundant than Nephtys. 

The coot clam, Mulinia lateralis, was by far the overall 

dominant of the assemblage. Densities were greater than 

100 per grab at fourteen of the seventeen stations, and 

~lOOO/grab at five. The bivalve, Pitar morrhuana, and 

gastropod, Retusa canaliculata, were always present, with 

more than ten per grab at 16 (Pitar) and 15 (Retusa) of 

the stations. Yoldia limatula was also found at 16 stations -

usually in low numbers, but of value in characterizing the 

assemblage due to its large size. The consistency of occur-

renee and abundance of these forms indicates that our one 

grab per station was adequate to define the main components 

of this assemblage. 

Other polychaetes occuring at eight or more of the 

stations were (species found at the most stations listed first): 

Maldanopsis elongata, Euclymene collaris, Ampharete arctica, 
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Polydora ligni, Sigambra tentaculata, Streblospio 

benedicti. These species were present in low diversities, 

never as many as 10 per grab except for one station with 

22 Maldanopsis elongata. 

Additional molluscs present at more than half the 

stations were (in approximate order of both densities and 

number of station-occurrences): Nassarius trivittatus, 

Nucura proxima, Pandora gouldiana, Cylichna oryza, Lyonsia 

hyalina and Tellina agilis. Several other organisms were 

found at many of the 17 stations - the anthozoan, 

Ceriantheopsis americanus (14 stations), cumacean, Oxyurostylis 

smithi (11), amphipod, Aropelisca a.bdita, (16), sand shrimp, 

Crangon septemspinosa (11) and rock crab, Cancer irroratus 

(12). None of these species reached a density of ten per 

grab except for Ampelisca abdita at-a single station. 

A number of the above forms appear nearly ubiquitous in 

LIS (Ampharete, Nassarius, Crangon and Cancer among others), 

and thus should not be included with the more stenotopic 

species used to characterize this deep soft-bottom environ­

ment. 

Species diversities (H') at these stations were asa 

rule extremely low in comparison with other habitats in LIS 

and with published figures for estuarine benthos. H' values 



27 

for all stations are given in Table 6 and Figure 20, along 

with equitabilities (JI) and numbers of individuals and 

species. Diversities are also presented in computer­

contoured form in Figure 21. Note that, as with sediment 

values, the computer program we used printed diversities 

which are lower than the actual values in Table 6 by 0.01. 

Mean diversities for various areas and sediment types are 

repo~ted, in the text as x'±t.OSsx, or rrean ± the interval within 

which diversity of a given sample from that area will fall 

with 95% probability (Steel and Torrey, 1960, p. 21-23). 

Thus the 17 softest-bottom stations in deep waters 

of central LIS showed HI values of 1.18 ± 0.34, and a 

median diversity of 0.94. This is appreciably lower than 

the median benthic diversities for a nUI®er of areas 

studied or reviewed by Boesch (1972). (Boesch calculated 

his diversities using a log2 form of the Shannon-Weaver 

index; his values have been adjusted for comparison to the 

natural log form of our study.) The Chesapeake -York 

\estuary, a polyhaline system as is LIS, was reported to 

have a median of approximately 2.8. Virginia's outer 

continental shelf exhibited median H's approaching 3.0, 

and shallow shelf areas, 2.3. Mud-bottom stations in the 

Hampton Roads region displayed median diversities over 2.3. 
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Median diversities exceeded 2.0 even in mildly polluted 

sectors of Hampton Roads. Boesch reviewed several other 

-i studies on benthic macrofauna, and found H' almost 

- ! invariably higher than we report for central LIS. 

Charleston Pond, R. I., Buzzards Bay and the Pocasset 

River, Mass., the areas geographically closest to LIS 

in Boesch's review, all had median H' values between 

1.8and'2.0 - in fact Sanders' (1956) samples from 

central LIS also fell in this range. (As will be 

discussed below, our study found median diversity at 

Sanders' stations to be a good deal higher than that 

encountered in much of central LIS.) Boesch also cites 

papers on areas known to be stressed in terms of salinity, 

temperature or contaminants. These areas again had 

higher median diversities than our central LIS stations -

the sole exception being polluted portions of Los Angeles 

and Long Beach harbors. 

Species diversity is often held to be a measure of 

environmental health. The HI values taken alon~ would then 

indicate the fauna of soft central LIS sediments to be 

highly stressed. It may be more instructive to also 

analyse the two components of HI, species richness and 

equitability. Table 6 and Figure 20 show that numbers of 

species at these stations are on the whole comparable to 
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those of other habitat types described below for central 

and western LIS. It is the unusually low equitabilities 

which are principally responsible for the low diversities 

observed. 

Low values of J' are in turn due to the high numbers 

of several species, especially Mulinia. Their large 
- . 

populations could as easily be considered evidence for 

the area's productivity as for any stressed condition. 

Stations closer to the urbanized Connecticut coast dis-

play higher diversities but no. lower levels of the 

contaminants measured in this study. These inshore stations 

merely do not support such high standing crops of any 

species. It is probable that during winter the soft-

bottom stations would show only slightly lower species 

richness but a large reduction in populations of short-

lived dominant species. H' would then increase, but again 

this would not imply that environmental quality had 

improved. Thus while species diversity may be somehow 

linked to water quality in LIS, the relationship is 

neither simple nor consistent. 

Another substantial area of find sediments (> 68% 

silt-clay) in deeper waters (l7-3Im) is found in west-central 



LIS, roughly within a triangle between Port Jefferson, 

Bridgeport and Northport (Figure 18). Eight of our 

stations are included in this region. Diversity here 
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(0.99 ± 0.44, median 0.83) was lower than that of the 

deep silt-clays discussed above, but not significantly 

at the P~.05 level. Species richness was generally 

lower; most of the abundant species were common to the 

two areas, but fewer rare species were represented here. 

Nephtys incisa and Pherusa affinis were still the domi­

nant polychaetes, though Melinna cristata, very common 

to the east, was absent. Euclymene collaris and 

Sigambra tentaculata were less common further west, while 

Ma.ldanopsis elongata, Ampharetc arctica and Streblospio 

benedicti were found in comparable numbers. Only Polydora 

ligni increased in abundance in this region. 

Mulinia lateralis was found in great numbers, as 

above - more than 750 per grab at six of the eight stations. 

Among other molluscs, Pit~r morrhuana, Yoldia limatula, 

Nassarius trivittatus and Retusa canaliculata were again 

very common, and Nucula proxima, Pandora gouldiana, 

Cylichna oryza and Lyonsia hyalina fairly so. Tellina 

agilis was-less abundant than further east~ as were the 

crustaceans Ampelisca abdita and Cancer irroratus, while 

Oxyurostylis smithi and Crangon septemspinosa were still 

frequently encountered. 
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Thus this area, which began to show an increased load 

of n~trients, organics, and heavy metal contaminants, 

still supported an assemblage at most only marginally 

changed from that of the less impacted sediments further 

east. 

A' third area of comparably fine sediments in deep 

water appears as a mostly mid-Sound strip extending from 

east-of Stamford to Execution Rocks in western LIS 

(Figure 18). The trend toward decreasing species richness 

continued, with 'numbers of species in the eastern part of 

the region comparable to those off Bridgeport-Northport, 

but fewer species in the western portion. Shannon-Weaver 

diversity was the lowest of any area we have examined, 

(0.81 ± 0.28, median 0.69). This still ·was not signifi-

cantly(p<. 05) lower than in the silt-clay areas described 

above. Only four stations west of Stamford fit the 

criteria of greater than 15 meters depth and 68% silt-clay, 

so statistical comparisions to similar environments 

furth~r east must be viewed with caution. 

. Characterizing fQ~ms were those of the silt-clay 

assemblage to the east. Nephtys and Pherusa remained 

conspicuous among the polychaetes in this are~,with 

Polydora ligni again increasing somewhat. Mulinia was 
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once more the overall dominant, and Pitar, Yoldia, 

Nucula, Lyonsia, Retusa, Cylichna and Nassarius were 

well represented. Crustaceans, particularly Ampelisca 

abdita, appeared further reduced moving to the west. 

Only Oxyurostylis and Crangon among crustaceans were 

encountered in abundance at these stations. 

On the whole, the fauna of fine sediments in central 

and western LIS did not appear to exhibit the "trophic 

group amensalism" observed in other level-bottom areas 

(Rhoads and Young, 1970; Bloom, Simon and Hunter, 1972; 

Aller and Dodge, 1974). That is, populations of suspension 

feeders like Mulinia and Pitar were not limited by sediment-

reworking activities of deposit feeders such as Nephtys, 

Nucula, Tellina and Yoldia. Some or all of these deposit 

feeders were abundant at many stations where Mulinia and 

Pi tar reached great densities. This indicates that 

either 1) the typical energy level of the deep silt-clay 

environment is too low to resuspend reworked sediments 

(Rhoads and Young (1970) suggest this possibility where the 

two feeding types exist), or 2) Mulinia and Pitar are 

tolerant of suspended material loads in bottom waters. 

There were other deep water stations scattered through 

central and western LIS with sediments only slightly coarser 
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than above. An additional five stations had 43 - 68% 

silt-clay, and another nine contained 27 - 43%. A first 

inspection showed these stations to retain many of the 

characteristics of the soft-bottom community. Some 

changes were apparent, such as less dominance by Mulinia 

(still. very abundant at several stations) and often 

greater numbers of Nucula, Ensis, and Tellina. Nephtys 

and Pherusa were· slightly less common, and Arnpharete, 

Scalibregma and Owenia more abundant. Numbers of crust-

aceans, especially amphipods, increased. These changes 

probably reflect an intergradation with the fauna of 

coarser and/or shallower bottoms described below . 

. Only five stations in the eastern basin had corres-

pondingly fine sediments (28 - 70% silt-clay). Diversity 

here (2.26 ± 1.05, median 2.25) was significantW(p~.05) 

higher only than in the westernmost group of fine sedi-

ments discussed above. Differences were due largely to 

lowered dominance. The progressive increase in crustaceans 

from west to east continued. The small number of samples 

from this environment, and the paucity of dominant species, 

make it difficult to detect any recurring faunal community 

which might be present. 
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2. Coarse Shallow Water Sediments (Long Island coast): 

Another distinct faunal assemblage is found in the coarse 

sediments of shallow waters along the northern shore of 

Long Island. Coarse sands (mean diameter~ 0.5 mm) with 

less than 3% silt-clay were found at nearly all of our 

inshore stations (2 - 6 m depth) from Manhasset Neck in 

the west to Greenport in eastern LIS. This physical 

consistency of environment provides a good opportunity to 

measure effects of different contaminant loads on the 

Sound's benthic macrofauna. 

The shallow sandy sediments of the eastern half of 

Long Island's coastline (east of Northport) contained a 

more diverse fauna (H' = 1.66 ± 0.37, median 1.86) than 

did the finer substrates offshore, though the difference 

was significant (p ~ .05) only in relation to the western-

most silt-clays. The increase was due less to change in 

species richness than to reduction of dominance. However, 

the fauna can still be thought of as a distinct assemblage, 

with characteristic polychaetes and molluscs. Nephtys 

-picta replaces N. incisa as the polychaete best indicative 

of these harder sediments, occurring at ten of the thirteen 

stations. As with ~. incisa, the densities were not high 

(>lO/grab at only three stations, but represented 
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considerable biomass. Other polychaetes which appeared 

confined to these coarse, shallow substrates (occurring 

at five or more stations) were Aricidea jeffreysii, 

Spiophanes bombyx and Travisia carnea. Sabellaria 

vulgaris, Lumbrineris fragilis, Sigalion arenicola and 

Sthenelais boa were less frequently encountered. 

Several polychaetes with wider-ranging distributions 

were found here as well as in the deep soft-bottom areas. 

Ampharete arctica was noteworthy among these "cosmopolitan" 

forms. Polydora ligni, Streblospio benedicti, Maldanopsis 

elongata, Owenia fusiformis, Tharyx acutus, Scalibregma 

inflatum and Spiochaetopterus oculatus were occasionally 

found here. 

Most conspicuous among molluscs were juvenile surf 

clams, Spisula solidissima. Grabs at ten of the thirteen 

stations contained ten or more Spisula, with more than 100 

at four stations. Their peak densities appeared to repre-

sent the highest biomasses we encoun~ered in any LIS 

samples. Crepidula fornicata was another mollusc common 

ortly in coarse sediments. Ensis directus and Tellina 

agilis were much more abundant here than in the fine deep 

water sediments, while Mulinia lateralis and Pitar morrhuana, 

the soft-bottom dominants, were rare inshore. Species with 
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similar frequencies in both habitats were Nassarius 

trivittatus, Pandora gouldiana and Lyonsia hyalina. 

Several amphipod species (Acanthohaustorius millsi, 

Protohaustorius wigleyi, Trichophoxus epistomus) were 

abundant only in this enyi.r-()Jlm~nt. _ UncJ91a irJ::'Qr_ata 

was much more prevalent than in soft sediments, and 

Crangon septemspinosa and Cancer irroratus less common. 

Ampelisca abdita_was for the most part replaced by 

A. vadorum in the coarser substrates. Oxyurostylis smithi 

and Pagurus longicarpus were abundant in both regions. 

Coarse shallow areas west of Northport showed diversity 

very similar to stations further east (1.65 ± O~61, median 

1.73) . There were, ,,,however, faunal changes which may be 

meaningful. No Spisula were found west of station 31 (off 

Northport). Ensis directus increased to a position of 

dominance, and large numbers of small Mytilus edulis appeared. 

Of the polychaetes, Polydora ligni rose dramatically in 

density west of Northport, with over 240 per grab at five 

of the six stations in this region. Streblospio benedicti, 

Tharyx acutus, Heteromastus filiformis, Mediomastus ambiseta 

and Phyllodoce spp. also increased to the west. Nephtys 

incisa and Ampharete arctica remained high in terms rif biomass. 

Spiophanes bombyx and Aricidea jeffreysii were found in the 
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same proportions as further east, while Travisia carnea 

was absent from samples at the six westernmost stations. 

The amphipods Acanthohaustorius millsi and Protohaustorius 

wigleyi were also not found here. Leptocheirus pinguis, 

Erichthonius brasiliensis and Corophium tuberculatum 

increased, however, as did the isopod Edotea triloba. 

Thus faunal shifts, such as the disappearance of 

Spisula (which may of course have an alternate explanation), 

the increase in Ensis and in spionid, cirratulid and 

capitellid polychaetes, were evident between eastern and 

western portions of Long Island's north shore. The changes 

occurred in an environment that appears quite uniform 

physically. We consider this evidence of an impact on 

benthic communities by the heavier contaminant load to the 

west. 

3. Coarse Deep Water Sediments: The medium to coarse sandy 

sediments found on the Long Island coastline also extend 

into deeper waters (20 - 40 m) in the Mattituck Sill region 

and eastward. These regions were typically poorer in numbers 

of species and individuals than were the coarse shallow 

stations treated above. Evenness of the faunal distributions 

accounted for diversities (2.11 ± 0.48, median 2.14) which 

were significantly (p < .05) higher than those in the deep 

, .~ 
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soft sediments to the west. Differences were not 

significant in relation to coarse inshore sediments or 

Eastern basin silt-clays, however. Species which did 

occur were more often those frequenting the shallow 

sandy sediments than those of the deep silt-clay milieu: 

polychaetes Nephtys picta, Aricidea jeffreysii, 

Spiophanes bombyx, Travisia carnea, Sabellaria vulgaris, 

Lumbrineris fragilis and Sigalion arenicola; gastropod 

Crepidula fornicata; bivalves Spisula solidissima, 

Tellina agilis (much more abundant offshore than Spisula, 

and Ensis directus; amphipods Acanthohaustorius millsi, 

Protohaustorius wigleyi and TrichoEhoxus epistomus. 

This is an indication that sediment type is more important 

than depth-related parameters in determining distributions 

of stenotopic species of the sand and silt-clay assemblages . 

. Many forms inhabiting both the shallow sandy and deep 

silt-clay environments were, not surprisingly, also 

present here. Among these were Ampharete arctica, Polydora 

ligni, Thary~ acutus, Owenia fusiformis, Spiochaetopteru.s 

oculatus, Nassarius tri~itt~tus, Crangon septemspinosa, 

Cancer irroratus and Pagurus longicarpus. 

A number of species were present or abundant only east 

of Mattituck Sill, including several terebellid polychaetes; 
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the molluscs Astarte spp., Anachis. sp., Venericardia 

borealis, Hiatella arctica, Cerastoderma pinnulatum, 

Crenella glandula, and SOlemya velum; pycnogonids (sea 

spiders); amphipods Byblis serrata and Phoxocephalus 

holbolli; and rock crab Cancer borealis. The Mattituck 

Sill area may thus represent a limit of sorts todistri-

bution of more boreal or oceanic forms. The higher 

species richness and diversity in eastern LIS perhaps 

reflect, among other things, this overlapping of several 

geographical faunas. No highly consistent faunal 

assemblages were apparent in this environment. 

4. Transitional Shallow Water Sediments (Connecticut-

New York coast): Another major habitat type consisted of 

sediments intermediate in mean size and silt-clay content 

along the northern coast of the Sound. This zone also 

appeared to have a fauna intermediate between those of the 

deep mid-Sound stations and inshore Long Island areas. 

Diversities (1.55 ± 0.22, median 1.66) were closer to those 

of the latter region. HI levels showed no obvious changes 

moving west to east along the northern shore. Many species 

characteristic of the deep soft sediments were found here, 

though usually in lower frequency and at a smaller percentage 

of stations: Nephtys incisa, Pherusa affinis, Euclymene 
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collaris, Cylichna oryza, Retusa canaliculata, Pitar 

morrhuana, Yoldia lirnatula, Nucula proxima and Ampelisca 

abdita. A number of species cornmon to the shallow coarse 

substrates also occurred here with low to fair regularity: 

Nephtys picta, Aricidea jeffreysii, Spiophanes bornbyx, 

Sabellaria vulgaris, Lurnbrineris fragilis, Sthenelais boa, 

Crepidulafornicata, Ensis directus, Tellina agilis, 

Unciola irrorata and Ampelisca vadorum. As expected, 

those species which showed similar abundances in the deep 

silts and shallow sands were also well represented here. 

These included Arnpharete arctica, Polydora ligni, 

Streblospio benedicti, Spiochaetopterus oculatus, 

Nassarius trivittatus, Pandora gouldiana, Lyonsia hyalina, 

Oxyurostylis smithi,Cancer irroratus and Pagurus 

longicarpus. The fauna of Connecticut coastal stations, 

then, represented a continuum between the assemblages of 

medium sand and silt-clay described above. This is 

undoubtedly due in part to the sediment heterogeneity 

along this coast. Coarse and fine sediments were found 

mixed together to a much greater extent than on the north 

shore of Long Island. This was true both for the entire 

coastline and at a given station, as shown by the high 

sorting index values (Figure 19). Several species were 



more abundant in these sediments than elsewhere, 

especially Glycera americana, Scoloplos armiger, Eumida 

sanguinea, Spio filicornis, Mya arenaria and Yoldia 

limatula. 

The Connecticut coastal fauna had (in common with 

that of Long Island) a shift in species composition 

moving from east to west. The most conspicuous trend 
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was a relative increase in polychaete species and 

individuals toward the west end. Polydora ligni became 

the numerically dominant organism from Bridgeport to 

Throgs Neck. Its maximum of 6100 off Stamford was the 

greatest number of any species taken in a single grab. 

Densities decreased east of Bridgeport, and ~. ligni was 

rarely found east of station 81 along the Connecticut 

coast. Another spionid, Streblospio benedicti, had a 

similar pattern and was second in abundance to P. ligni 

for most of the western Connecticut coast. The cirratulid, 

Tharyx acutus, capitellids, Heteromastus filiformis and 

Mediomastus ambiseta, mussel, .Mytilus edulis, isopod, 

Edotea triloba, and amphipod, Corophium tuberculaturn, 

increased toward the western end as they had on the Long 

Island coast. 
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Several of these species have been discussed 

elsewhere in relation to stressed or "new" environments. 

Polydora ligni was found to be the second most opportunistic 

polychaete (after Capitella capitata) in recolonizing areas 

affected by the West Falmouth, Mass., oil spill. 

Streblospio benedicti was fifth and M. ambiseta sixth 

most opportunistic species (Grassle and Grassle, 1974). 

Sanders et ale (1972) had reported M. ambiseta along with 

~. capitata as the most successful recolonizers after this 

spill. Streblospio benedicti also appeared early in a 

benthic recolonization experiment in central LIS (Fisher 

and McCall, 1973), and was considered an indicator of 

highly variable or stressed environments. 

The faunal changes in shallow waters toward New York 

City, and to a lesser extend in the deep silt-clay 

assemblage, show that these regions were not unaffected 

by their contaminant burdens. Yet species richness was 

still fair and densities high in the most contaminated 

areas. Diversities were somewhat lower than in the 

cleaner eastern basin, but differences between areas were 

rarely significant at the p<.05 level. It appears that 

for LIS diversity has a lower correlation to environmental 

health than to other variables, especially sediment type. 
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The only highly significant (p <. 0.02) differences in H' 

we found were in central and western LIS and were between 

all deep silt-clays and all shallow coarser sediments 

along either coastline. Within any of these habitats, 

changes with decrease in contaminant load were nil. 

The overall conclusion is that the benthic macro-

fauna of LIS had as of summer 1972 been only marginally 

affected by water quality deterioration. This may no 

longer be the case; subsequent work by Rhoads (1973d) 

indicates widespread decline in densities and diversities 

following their high levels of summer 1972. These find-

ings are considered in the following section. 

5. Comparison with Other LIS Surveys: Alexander and 

D'Agostino (1972) conducted an intensive benthic survey 

of western LIS, with transects through Hempstead Harbor 

and across LIS in the Execution Rocks - Davids Island 

area, in March ana April 1972. Their findings agree with 

ours on the relative health of this area. They state that 

"in no case ... did there seem to be a depleted bottom 

devoid of life". Species richness was moderate, with a 

high of 57 and never less than 16 species at a station. 

They did note that amphipods were less common than in NYOSL 

studies of southeastern LIS (Shoreham), but comparable to 
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the numbers found at stations in the Northport area. 
\ 

Molluscs, with the exception of several large populations 

of Mulinia lateralis, were less numerous than elsewhere 

in LIS. Their samples in this region were clearly dominated 

by polychaetes, as were ours. Both surveys showed Streblospio 

benedicti to be very abundant in western LIS sediments. 

Mediomastus ambiseta (referred to as Heteromastus filiformus 

in the earlier survey - K. Serafy, pers. comm.) and Scoloplos 

spp. were common in both studies. We encountered larger 

numbers of Polydora ligni than did Alexander and D'Agostino. 

Capitella capitata was more abundant in their survey, as 

were nematodes and the archiannelid Polygordiustriestinus 

(formerly identified as Chaetogordius canaliculatus - Serafy, 

pers. comm.). The latter two were listed among their 

dominants. Lower frequencies of these small forms in the 

present survey can be attributed to different sieve mesh 

sizes (1.0 vs 0.5 mm). Tietjen's meiofauna investigation 

(Appendix C) did report highest densities in its "New York 

City" region. 

To summarize, both surveys found the faunal composition 

of western LIS to differ somewhat from stations further 

east. This was seen chiefly in the relatively greater 

dominance of polychaetes, notably species identified above 



45 

as opportunistic or stress-tolerant, at the expense of 

moll~scs and amphipods. The surveys agree that numbers 

of species and individuals have not been drastic~lly 

reduced by environmental degradation in this area. 

Comparisons with other surveys around LIS show 

general agreement on the characterizing fauna of various 

areas. At Northport, D'Agostino and Colgate (1973) 

described a sand substrate fauna with many of the same 

constituents we found for the northern Long Island coast­

line - especially Tellina agilis, Ensis directus,Aricidea 

jeffreysii and Acanthohaustorius millsi. The archianellid 

Polygordius triestinus (referred to as Chaetogordius 

canaliculatus) was reported as the overall dominant organism 

·on sandy bottoms at Northport. As noted above, the larger 

sieve size used in the present survey may have prevented 

us from sampling this small form effectively. 

Deeper water mud bottom stations in the Northport 

survey contained several of the species characteristic of 

our deep silt-clay stations, including MUlinia lateralis, 

Nucula proxima and Nephtys incisai and also forms identified 

in both surveys as occurring in a variety of substrates: 

Mediornastus ambiseta, Polydora ligni, Streblospio benedicti. 

and Tellina agilis. On the average, these stations actually 
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had somewhat shallower depths and coarser substrates than 

those designated the deep silt-clay stations in the present 

survey. Reflecting this, their fauna appears to interdigitate 

with that of the shallow coarse environments of our survey. 

NYOSL has also condu·cted benthic studies further east 

on the"Long Island coastline, at Shoreham and Jamesport 

(Serafy, 1973). Species reported to be abundant there 

included Polygordius triestinus, Tellina agilis and Ensis 

directus in sands, and Nucula proxima, Clymenella ~orquata, 

Nephtys incisa, Sigambra tentaculata, Mediomastus ambiseta 

and Hutchinsoniella macracantha in muddy substrates. Other 

species commonly found in sandy sediments were Spisula 

s91idissima, Nephtys picta, Acanthohaustorius millsi, 

Trichophoxus epistomus, Aricidea jeffreysii and Spiophanes 

bombyx, with the latter two also occurring in muds (Serafy, 

pers. corom.). These species were well represented in our 

samplings of corresponding substrates, with the following 

exceptions: we never found Hutchinsoniella and rarely 

Polygordius, almost certainly due to our larger sieve size; 

Clymenella torquata was less abundant at our soft-bottom 

stations than were two other maldanids, Euclymene collaris 

and Maldanopsis elongata; and Mediomastus ambiseta was more 

common in intermediate sediments in our survey. Overall, 

the benthos of the northern coastline of Long Island was fairly 
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consistent between these several surveys and over the three 

years since the first such survey (D'Agostino and Colgate, 

1974) was begun at Northport in September 1971. 

A benthic survey of Niantic Bay was conducted from 

April to July 1972 to evaluate effects of an oil spill in 

this area (U.S. Environmental Protection Agency, 1973). 

Several stations showed constituents of the classical 

Nephtys-Nucula-Yoldia community, as well as large numbers 

of amphipods. The lower density of these amphipods in a 

mid-bay station was considered evidence that oil had 

accumulated in the mid-bay sediments and affected this 

sensitive group of animals. 

Our inshore stations in the Niantic Bay area were also 

dominated by amphipods, chiefly the ampeliscids ~. verrilli 

and A. vadorum. These species were much rarer offshore, 

though whether their populations were limited by oil contami­

nation is questionable. The Nephtys-Nucula-Yoldia grouping 

was also evident in our collections. Clymenella torquata 

and Pagurus longicarpus were common to both surveys. Chief 

discrepancies were our finding more Tellina agilis and 

fewer of the small gastropod Bittium alternatum. 
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The U. S. Naval Oceanographic Office (1973) recently 

completed a survey of the effects of spoil disposal 

(92,500 cubic yards from the Thames River) on the benthos 

of the New London, Ct., dumping ground. They reported the 

predisposal (June 1972) fauna to be dominated by amphipods, 

with polychaetes and bivalves also abundant. 'Numbers of 

taxa and individuals (especially amphipods and polychaetes) 
.-

were reduced in samples taken in November 1972, just after 

completion of dumping. Six months later, however, there 

had been a marked recovery of the benthic fauna. Ampeliscid 

amphipods especially had reestablished themselves, often 

in greater numbers than in the predump survey a year earlier. 

That the new substrate was suitable for ampeliscids was 

taken as evidence that benthic recovery would not be 

inhibited by the nature of the spoil material. 

Our samples from a single station within this dumping 

ground showed the same dominance of ampeliscids in August 

1972 and April and September 1973. 'Densities of Ampelisca 

abdita and A. vadorum here were among the highest we encount-

ered anywhere in LIS. Polychaetes and bivalves were well 

represented, so diversity was fair (2.25 in August 1972) despite 

the large 'numbers of amphipods. We are currently undertaking 

a much more intensive suvey of this dumping ground in 
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conjunction with a larger dredge-disposal operation (2.8 

million cubic yards from the Thames). Thirty-eight 

stations within a two nautical mile: radius of the designated 

dumping point have been occupied to date. Preliminary analysis 

of predisposal samples shows that an extensive area still 

supports dense Ampelisca colonies, and species richness is 

very high relative to most of LIS. There is a good deal of 

environmental and faunal heterogeneity within the two-mile 

radius, however. Some areas which appear suitable for 

Arnpelisca do not contain appreciable numbers of these 

organisms. In other portions, dense sets of juvenile mussels 

or typical rock-associated fauna are found. This variability 

underlines the need to augment baseline data yvith more 

intensive collecting if effects of new impacts are to be 

comprehensively documented. 

One of the most intensive benthic research programs 

currently underway in LIS is that of Rhoads and co-workers 

of Yale University. Yale has been investigating effects of 

dredging and spoil disposal in the central Sound. Data have 

been collected from New Haven Harbor, the New Haven dumping 

ground, and control sites to the south and northwest, before 

and since the onset of dredging activities. The possible 

alternate dumping grounds off Milford, Branford and Guilford 
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have also been sampled. An experiment in benthic recoloni-

zation is underway in inshore waters near Guilford. 

Again, differences in survey methods preclude exact 

comparisons of Rhoads' findings with ours. The Yale 

investigators made their benthic macrofauna collections with 

Van Veen grabs, initially using a grab sampling 0.147 m2 and 

later changing to replicates of a 0.0413 m2 Van Veen to 

better define the small-scale patchiness encountered. 

Brillouin's diversity index (Hb) was used to analyze faunal 

patterns rather than the Shannon-Weaver formula of the 

present study. To date, Rhoads has concentrated on the 

molluscan component of the fauna, so our densites and 

diversities for total fauna are not directly comparable. 

Data for molluscs have been compared, however, and 

they reveal agreement between the two surveys on some 

important features of molluscan populations in central LIS. 

Mollusc diversity (as in our silt-clay areas) was found 

to be quite variable in the areas sampled off New Haven, 

but even the highest values (at the N. W. control site) 

were very low in absolute terms (Rhoads, 1973d). 

The low diversities in both surveys were in large 

measure due to dominance of a few bivalve species, especially 
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the opportunists Mulinia lateralis and Pitar morrhuana. 

The highest densities reported by Rhoads (1972, 1973a) for 

these species were similar to numbers we found in soft-

bottom sediments throughout central and western LIS. 

Rhoads and Michael (1974) agreed that Nucula annulata,* 

which had had high densities in the central Sound twenty 

years ago (Sanders, 1956), was much less widespread in 

1972~~73, and was'abundant only at their northwest control 

site. As will be discussed below, our re-examination 

of Sanders' stations confirmed that in most cases Mulinia 

dominated where Nucula formerly had. Further evidence for 

this change was found in gravity cores samples (Rhoads and 

Ivlichae1, 1974) which indicated densities of, M,u.linia had 

increased in the top 20 cm of sediment (e"quivalent to 

about 44 years). The upper 20 cm also contained increased 

organic carbon and trace metals. Rhoads and Michael (1974) 

thus considered the increase in Mulinia to be a reflection 

of recently changing environmental conditions in central LIS. 

Rhoads (1973b) sampled three other areas as possible 

alternativesto the New Haven disposal site. The designated 

dumping grounds off Branford and Guilford were dominated by 

Nucula, with only small populations of Mulinia and Pitar. 

This may be in part a seasonal phenomenon - sampling of 

both sites was done in January 1973. At this time Mulinia 

and Pitar also had low densities at the dump and south 

*This is apparently the correct name for the bivalve referred 
to· as Nucula proxirna in our 'survey I Sanders (1956) and other 
studies cited in this report. 

-- - -_._._--_. -----_._.- ._--_.-- ....... -
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control sites (Rhoads, 1973c), where they had been abundant 

the previous summer. Our own survey contains five stations 

(74, 75, 84, 85, 93) more or less bracketing the Branford 

and Guilford disposal areas. All but the easternmost of 

these stations (93) had appreciable standing crops of 

Mulinia and Pitar in our summer 1972 sampling. On the whole 

these stations did, however, contain greater densities of 

Nucula than did the typical Mulinia-dominated assemblage at 

our deep silt-clay stations. 

Rhoads (1973b) found the Milford dumping ground to be 

impoverished of macrofauna in January 1973. For this 

reason he considered Milford preferable~ to Branford or 

Guilford if an alternative to the New Haven disposal site 

were necessary. Again, seasonality of sampling must be 

taken into account. Our July 1972 sample collection at 

station 55, 0.7 nautical miles east of this dumping ground, 

revealed a typical Mulinia-Pitar assemblage with the high 

standing crop characteristic of this grouping. 

Continued sampling by Yale personnel has revealed a 

dramatic decline in the macrofauna standing crops of 

central LIS from the summer of 1972 to summer 1973 (Rhoads, 

1973d). Brillouin diversities dropped still further from 

their already low values during this period. The few summer 
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1973 samples processed to date in our survey show varying 

degrees of this same trend. Greatest population decreases 

occurred at offshore stations, again in agreement with 

Rhoads (1973d). This was especially true in the very 

fine sediments where a single species such as Mulinia had 

had large standing crops the summer before. The decline 

is evidence for the inherent instability of these high 

dominance-low diversity assemblages. 

Rhoads (1973d) in fact reports that he has "never 

seen a more spatially patchy or temporally unstable 

subtidal benthic sys-cem". He attributes the "population 

crash" to a widespread recruitment failure in 1973, with 

the causative :agent(s) still a matter of speculation. 

Subsequent sampling by Rhoads revealed the decline to 

continue through summer 1974 (Rhoads, 1974), though some 

recovery now appears to be underway (Rhoads, pers. corom.). 

The area affected appears to include a considerable portion of 

central LIS, at least from Guilford in the east to Milford 

in the west. Our own analyses of replicate grab samples 

from two stations still further west, off Eatons Neck, show 

a similar decrease in numbers of individuals and species 

between 1972 and 1973. The decline was not apparent in our 

collections taken far.to the east, near New London. 



Finally, a primary objective of our macrofauna 

survey has been a re-examination of the eight stations 

studied by Sanders (1956) in central LIS. Stations 

correspond as follows: 

Sanders (1956) 

Charles Island 
1 
2 
3 
4, 
5 
7 
8 

Present Survey 

50 
51 
70 
55 
46 
57 
72 
81 
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Sanders' station designations will be used in the following 

discussions. 

Several differences between the surveys must be 

mentioned. Sanders sampled more intensively, occupying 

these stations every two to six months from summer 1953 

until fall 1954. Our comparisons will rely most heavily 
, 

on samples taken in July and August 1972, although prelim-

inary results from April and September 1973 will also be 

considered. Sanders' study was conducted with an anchor 

dredge, which actually takes a "grab"-type sample, but 

probably with a different sampling bias than the Smith-

McIntyre grab. Sanders washed most of his sediment through 

a 2 mm sieve, but he also sieved an aliquot down to 0.3 rom, 

so his data will include some species and many individuals 

that would escape our 1 rom sieve. 
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Despite these differences, it is still instructive 

to make qualitative and some quantitative comparisons of 

the data. Numbers of individuals and species recorded 

in our survey are compared with Sanders' findings in 

Table 7. 

It is evident that Sanders' collections are most 

closely comparable to our summer 1972 samples. Note that 
-

Sanders still found greater densities at six of the eight 

stations. Species occurring in greatest numbers in his 

samples were generally small polychaetes, tanaidaceans, 

amphipods and gastropods, many of which could easily 

have passed through our 1 rom sieve. Sanders did report over 

lOOO/m2 of several species which attain larger sizes: 

Nephtys incisa, Macoma tenta, Astarte undata, Mulinia 

lateralis and Nucula proxima. The latter two were found 

in comparable numbers in the present survey, as were 

three other bivalves: Tellina agilis, Pitar morrhuana 

and Yoldia limatula. 

Numbers of species were generally similar between 

1953-4 and 1972; there was certainly no discernable trend 

toward chang'ing species richness. Di versi tie.s also showed 

no clear patterns, although two of our samples had values 

much lower than any of Sanders' collections, due to single-

species dominance. Our mean diversity for these eight 

-----------------~- -- -~-- --- --------~--~---- ------~---~--- -- --------~---~~~-
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stations was considerably higher than the very low values 

discussed above for much of central and western LIS. This 

is largely because the eight stations include proportionally 

more shallow and/or coarse areas and fewer of the high­

dominance deep silt-clays than does the survey in general. 

The benthos appeared to undergo greater quantitative 

changes between 1972 and 1973 than between our early 

samples and those of Sanders. Numbers of species and 

individuals were greatly reduced in April 1973. Part of 

this decrease may be a seasonal effect. Densities had 

not recovered by September 1973, however; they ranged 

from slightly lower than the previous summer to only 1/40 

as great. Species richness also showed a decline in all 

collections but at Station 1. These findings agree with 

Rhoads' (1973d) description of a recruitment failure and 

subsequent "population crash" following the high standing 

crops of summer 1972. Also in agreement with Rhoads 

(pers. comm.) , earliest or most extensive declines were 

seen at deep water stations. Di versi tie .. s of our samples 

did not reflect the lowering of densities and species 

richness, largely because equitabilities often increased 

as populations of dominants were reduced. 

As noted earlier, Sanders had described an association 

of species consistent enough to be termed a "community" at 
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his soft-bottom stations 2, 3, 7 and 8. Animals found at 

these stations constituted his "level soft-bottom 

community" for LIS. Dominant organisms were Nephtys 

incisa and Nucula proxima, together comprising an average 

60% of total biomass at these stations. Also important 

were Yoldia limatula and the polychaete Pectinaria gouldii. 

Other species commonly associated with this community were 

Ceriantheopsis americanus; nemertean worms; the polychaetes, 

Melinna cristata, Ninoe nigripes, Lumbrineris tenuis and 

Praxillella praetermissa; amphipods, Leptocheirus pinguis 

and SiphonOecetes; smi thianus ; bivalves, Lyonsia hyalina, 

Macoma tenta, Mulinia lateralis and Pitar morrhuana; and 

gastrop?ds, Lunatiatriseriata.,. Retusa canaliculata and 

Cylichna alba. 

At the time of our sampling, Nephtys incisa was still 

the most abundant polychaete in these sediments. It was 

the only species present (in numbers from one to thirty per 

grab) in every sample analyzed from the four soft~bottom 

and one "transitional" station. Maldanids were next most 

numerous among polychaetes, although we found none of the 

Praxillella praetermissa reported by Sanders. Pectinaria 

gouldii and Lurnbrineris tenuis were also absent from our 

samples. 
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Polychaetes common in 1972-3 but not listed in 1953-4 

were Ampharete arctica, Pherusa affinis and Owenia fusiformis. 

Numbers of Melinna cristata and Ninoe nigripes were comparable 

between the surveys. The polychaetes identified earlier as 

currently reaching high densities in stressed areas such as 

westernmost LIS and along parts of the Connecticut coast, 

were generally rare or absent at these deep, soft central 

LIS ?tations. An exception was the numerical dominance of 

the capitellid, Mediomastus ambiseta, at station 7 in 

September 1973. On the whole, polychaete densities and 

species composition showed little change between our 1972 

and 1973 samples. 

Of the molluscs, Nucula proxima was still extremely 

abundant at station 8 and common at station 7 in summer 

1972, but rare at stations 2 and 3. Yoldia lirnatula reached 

high densities only at station 7. Conversely, Sanders 

(1956) found that Mulinia lateralis made Honly an insignifi­

cant contribution to the biomass" in most of the area studied. 

Pitar morrhuana was apparently still less common. In summer 

1972, Mulinia and Pitar were abundant at stations 2 and 7, 

and dominant at station 3. Rhoads and Michael (1974) also 

found the Nucula-Nephtys assemblage to be much more restricted 

off New Haven than Sanders reported, and Mulinia and Pitar 

to have increased in numbers. 
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These changes may represent a tendency for Mulinia 

and Eitar to replace Nucula in areas with deteriorating 

water quality in LIS. O'Connor (1972) found that Mulinia 

had increased with the eutrophication of Moriches Bay 

over the past three decades, while Nucula,among several 

other species, had decreased. Mulinia was also prevalent 

in the polluted muds of Raritan Bay, and Nucula was not 

fou~~ there, in a recent survey (McGrath, 1974). Nucula 

had been present in this area in the late 1950s (Dean, 

1974), albeit not in abundance. Nucula's sensitivity to 

stress is questionable, however; this species exists in 

great numbers at the peripheries of the New York Bight 

sewage sludge and dredging spoils disposal areas (Pearce, 

1972). 

Molluscs showing little population change between 

1953-4 and 1972 were Lyonsia hyalina, Pandora gouldiana, 

and Retusa canaliculata. Nassarius trivittatus was much 

more abundant in our samples, and Tellina agilis somewhat so. 

Lunatia triseriata and Macoma tenta, included in Sanders' 

soft-bottom community, were not found in our collections. 

The "population crash" of 1973 had a much greater 

effect on molluscs than on polychaetes. This is again 

consistent with the findings of Rhoads (pers. corom.). 
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We saw largest reductions in populations of short lived 

opportunists such as Mulinia and Pitar, which had reached 

such high densities the summer before. The decline in 

numbers of individuals and species was observed throughout 

the Mollusca, however. 

The last remaining difference of note in species 

composition was the greater abundance of Leptocheirus pinguis 

in Sanders' collections, and Aropelisca abdita in ours. 

Crustaceans were never a major constituent of the soft­

bottom community, and changes between 1972 and 1973 were not 

extensive. 

Station 5, considered by Sanders as transitional between 

stations with coarse and fine sediments~ showed slightly 

less change between surveys. Both studies found amphipods, 

including Aropelisca abdita, Unciola irrorata and Leptocheirus 

pinguis, very common here. Other abundant species in both 

investigations were the anthozoan Ceriantheopsis americanus; 

polychaetes, Nepthys incisa, flabelligerids and malanids; 

and bivalves, Pandora gouldiana, Lyonsia hyalina and Pitar 

morrhuana. Scalibregma inflatum, Owenia fusiformis and 

Nassarius trivittatus were more common in the present survey. 

Several other species not listed by Sanders were also found 

in 1972-3. On the other hand, Diopatra cuprea, Lurnbrineris 

tenuis, Melinna cristata, Pectinaria gouldii, Stenothoe 
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cypris, Siphonoecetes smithianus and Cylichna alba were 

found in Sanders' samples but not in ours. The population 

decline between 1972 and 1973 was less evident than at the 

four softer-bottom stations discussed above. 

Stations with coarser sediments (1, 4 and Charles 

Island) revealed considerable change in species composition 

between surveys. Sanders' "representative collections" 

from these stations contained large numbers of amphipods, 

among them Ampelisca vadorum, Stenothoe cypris, Leptocheirus 

pinguis, Erichthonius brasiliensis, Corophium acherusicum 

and c. crassicorne. Other species abundant at at least two 

of the stations included Nephtys incisa, Ampharete acutifrons, 

Glycera spp., Anadara transversa, Lyonsia hyalina, Pandora 

gouldiana, Macoma tenta, Crepidula plana, Nassarius 

trivittatus and several decapods. 

We found offshore station 4 to be still amphipod­

dominated, especially by ~. vadorum, L. pinguis and Unciola 

irrorata. Most other fauna common in Sanders' samples were 

also present in ours. There had been an increase in several 

of the forms linked above to deteriorating water quality, 

specifically Polydora and Streblospio and the possible 

indicators Mulinia and Pitar. The polychaete, Scalibregma 



62 

inflatum, and bivalve, Tellina agilis, were also abundant 

in our samples; we again found none of the Macoma tenta 

reported by Sanders. 

Reductions in density and species richness were 

substantial at this station between 1972 and 1973. The 

decline was much less noticeable at Charles Island and 

station 1. On the other hand, these inshore areas had 

experienced greater changes in species composition as 

compared to Sanders' earlier results. Arophipod numbers 

were much lower, and stress-resistant taxa more in 

evidence, in our collections. In addition to Streblospio, 

Polydora and Tellina, we found significant numbers of the 

polychaetes, Tharyx acutus and Mediomastus ambiseta, both 

also common in westernmost LIS. 

To summarize: quantitative data for densities, 

species richness and diversity did not reveal gross changes 

in the benthic fauna of Sanders' study area between 1953-4 

and 1972. Decreases in densities and richness were at 

least as great between 1972 and 1973 (though diversities 

showed no proportional decline over this period). A more 

obvious alteration over the past two decades was that in 

species composition, which is thus held to be a more 

sensitive measure of change in the area's benthic environment. 



The shift toward stress-tolerant polychaetes at the 

inshore stations and opportunistic bivalves offshore 

is evidence of deteriorating environmental quality in 

the central Sound. 

IV. CONCLUSIONS 

Our data point to 1) several areas of LIS as showing 

significant effects of man's activities, 2) other broad 
-

regions with less severe impacts and 3) some portions in 

which perturbations were negligible or undetectable. 

The western end of LIS, from the Hempstead Harbor 

transect to Throgs Neck, was by far the most stressed in 

terms of amounts of various contaminants present. All 

nutrients measured reached their highest levels here (with 

specific exceptions, such as the Connecticut River's massive 

input of nitrates in April 1973). Orthophosphorus was 

higher and nitrate only slightly lower than their maximum 
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concentrations in the sewage sludge and dredge spoil disposal 

areas of the New York Bight (National Marine Fisheries Service, 

1972b). The ammonia maximum of 28.4 pgat/l was as much as 

three orders of magnitUde above the values recorded in the 

eastern basin. Evidence of waste input was a.lso clearly seen 

in the levels of sediment organics, fecal coliform bacteria 

and heavy metals. At several western end stations, chromium, 

copper, nickel, lead and zinc exceeded mean values found near 

dredging spoil and sludge disposal centers in the New York 

Bight (Carmody, Pearce and Yasso, 1973). 
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Perhaps most critical is the reduction of dissolved 

oxygen levels by contaminant loading in the western Sound. 

In summer, bottom DOs here often fall well below the Inter­

state Sanitation Commission's criterion of 3 ppm for fish 

survival and passage of anadromous fish. The condition is 

aggravated by the low amount of wind-generated mixing during 

this period, and perhaps also be reduction of phytoplankton 

standing crops toward the East River (Hardy and Weyl, 1971). 

The DO minimum occurs at a time when highest temperatures 

may be adding to the stresses presented by high contaminant 

concentrations. Fish kills are commonplace in western LIS; 

the U. S. Fish and Wildlife Service (Anon., 1973) reports 

"periodic ki.lls resul tant from a cOl1L1::>ination of factors in 

this area", giving as an example a die-off of an estimated 

35,000 commercially valuable fish (mostly menhaden) in early 

August 1970. The feeling is widespread that an extended 

period of calm, hot weather could affect the biota of western 

LIS to a far greater extent than has yet been observed. 

Given the stresses present, the relative health of the 

area's benthic meio- and macrofauna was somewhat surprising. 

Densities of both meio- and macrofauna were high. Species 

richness was., not significantly lower than in similar sediments 

from much less perturbed areas of LIS. Sensitive stress 

-----~-"---"-"-------
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indicators such as some amphipod species were still present, 

though perhaps in reduced numbers. The trend toward 

dominance by pollution-tolerant polychaetes and bivalves was 

not far advanced at the time of our survey. The benthos of 

westernmost LIS was thus much less impoverished or altered 

than that of other local systems which appear to be under 

similar stresses - Raritan Bay (McGrath, 1974) and portions 

of the New York Bight (Pearce, 1972). 

We can find no obvious explanations for this discrepancy. 

Perhaps western LIS is lower in some contaminants not measured 

in this survey, such as oils or pesticides. Presence of 

ampeliscid amphipods, thought to be sensitive to oil in low 

concentrations (Sanders, Grassle and Hampson, 1972), may be 

evidence that this pollutant is still at tolerable levels in 

western LIS. 

Next in magnitude of observed perturbations were waters 

associated with urban centers on the Connecticut coast. 

Bridgeport and New Haven, and to a slightly lesser extent 

New London and Stamford, had elevated levels of most or all of 

the contaminants discussed above for western LIS. Again, 

effects on the biota appeared limited to a slight shift toward 

more tolerant taxa. The stresses present produced no obvious 

changes in density, richness or diversity. 
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Some areas showed changes from surrounding waters for 

single parameters, such as Oyster Bay and Smithtown Bay 

(increased ammonia) and Huntington Bay (decreased dissolved 

oxygen) on the Long Island coast; and of course the Connecticut 

River vicinity had elevated levels of several nutrients during 

high flow periods. Almost all of remaining central and western 

LIS showed values for nutrients, dissolved oxygen and expecially 

heavy metals somewhat removed from "background" levels found 

in the eastern basin. This well-scoured eastern region, .with 

the exception of the Thames River environs, was still relatively 

pristine in terms of these contaminants. 

Our data thus showed all of central and western LIS to 

contain varying but definite contaminant burdens, as measured 

by water column nutrient and dissolved oxygen levels, and 

sediment heavy metal, organic and fecal coliform values. 

Impactson benthic fauna, however, were for the most part minor 

and limited to changes in species composition. Quantitative 

differences in density, species richness and diversity were 

more closely related to naturally varying parameters, especially 

sediment texture, than to water quality in LIS. 



v. RECOMMENDATIONS 

The" baseline data indicate that LIS may be divisible 

into three areas for management purposes: 
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1. The western end - This region (defined perhaps arbitrarily 

by our sampling pattern as the area from Hempstead Harbor 

west to Throgs Neck) contains the highest concentrations of 

a number of contaminants. Yet at the present time, western­

most LIS still appears to be ecologically viable. It thus 

becomes all the more essential that no new stresseS be added 

in this area, and that efforts be made to reduce existing 

contaminant burdens. Lowering inputs of oxygen-demanding 

wastes, to relieve the seasonal dissolved oxygen shortages, 

should be given high priority. The attendant problem of 

nutrient additions and potential eutrophicat~on should be 

dealt with concurrently. Any new sewage plants providing 

less than tertiary treatment would only increase total con­

centrations of nutrients, chemical- or biological-oxygen­

demanding substances, heavy metals and/or other toxins in 

these waters, and thus aggravate present conditions. Inputs 

due to storm runoff will of course have similar effects. 

Other planned activities, such as thermal additions and 

dredge spoil disposal operations, which would add to the stresses 

already present, should be relocated or deferred if at all 



possible. The present limiting of spoil disposal to Eatons 

Neck and -eastward is sound policy, and should be continued. 
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2. Remaining western and central LIS - As a rule, contaminant 

loads are somewhat lower than in the western end, but still 

far above background levels. The fJpopulation crash" recently 

seen in the benthos of this region is evidence that stresses 

are indeed present, and that the faunal balance here is at 

best precarious. New impacts proposed for this area should be 

examined carefully, and rejected if they would add signifi­

cantly to the cumulative stresses now affecting the western 

and central basins. 

Within central LIS, waters adjacent to Long Island show 

less deterioration than do those near Connecticut. Long 

Island coastal waters could presumably assimilate new impacts 

more easily than could the northern coast. The advisability 

of spreading such impacts throughout LIS, rather than clustering 

in areas which are presently approaching or even beyond carrying 

capacities, should be considered. 

3. Eastern basin - East of Mattituck Sill and the Connecticut 

River, environmental quality is much improved over the rest of 

LIS, with contpminant levels generally close to background. 

The higher flushing rates here would tend to minimize impacts 



of new activities. The eastern basin should thus be chosen 

for most ·of those activities whose siting need not be 

restricted to waters further west. 

The baseline data have a number of other possible 

applications. Below are a few suggestions, presented more 

as examples of possible uses than as a comprehensive list. 

1. Should it become necessary to relocate or add to the 

present four disposal areas in LIS, the maps of sediment 
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sizes, heavy metal and organic content may aid in site­

selection. For instance, to minimize effects on biota, 

sediment at a disposal area should ideally have size character-

istics similar to the spoils. If spoils are high in organic 

matter but not otherwise contaminated, disposing of them in 

an area presently low in organics might keep total concentra­

tions within acceptable limits and perhaps even enhance pro­

ductivity. If the spoil has high levels of heavy metals, 

oils, pesticides or other toxins, it is best disposed of in 

a location already showing similar contamination (contrary to 

the above suggestion that spreading impacts might be less 

harmful ·as a rule). Benthic communities should also be con­

sidered: if all other things were equal, it could be preferable 

to dump spoili where small polychaetes dominate, and avoid 
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areas abundant in amphipods, sand shrimp or other orga~isms 

of known.importance in marine food webs. The decisions to 

be made are obviously complex, but consideration of the base­

line data will enable sounder choices than are possible 

without it. 

2. Sediment size data can also be of value if LIS sediments 

are to be utilized as a source of sand and gravel. As with 

spoil disposal, the contaminants and benthic communities 

present must be considered. If medium to coarse sands are 

needed, it is perhaps not too far-fetched an idea to mine 

portions of Mattituck Sill, with a possible bonus being the 

creation of channels to increase flushing in the central 

basin. Any detrimental effects of such channels must of 

course be considered. 

3. It may not always be possible to conduct more intensive 

baseline studies in areas where new point-source impacts are 

anticipated. In such cases our baseline data, in combination 

with suitable postsurveys, can provide an indication of local 

responses to specific activities. 

4. Finally, the baseline data establish a standard against 

which future e~vironmental change throughout LIS can be measured. 

It is recommended that some or all of the baseline stations be 

monitored periodically (perhaps every three, five or ten years) 



for the same parameters as examined in the present study. 

This will provide a dual function: a) it will insure that 

the baseline data are current and accurate; and b) more 

significantly, it will indicate whether measures to manage 

the Sound's resources and preserve or improve its water 

quality are having an effect, or whether deterioration is 

continuing. Impacts of new types or in new areas can also 

be detected and thus treated. 
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INTRODUCTION 

The basic ob;jectives of this study 'h'i11 be to ascertain the quali ta.t:i ye r .... nd 

quanti tati'Ye distribution of mciofa.una in Long I!:11a:qd Sound ... to St1'ldy seaaonal 

nuctu~.tions :Ln the populations of the Sound, and to ralRtm the spatial .;l21d 

temporcu distribution of the meiofaupa to the s(:ldi.T!1ent<?ry enVirOllJll~)nto It forma 

,part of fl larger study being conducted under the direction of th~ Nat.lonal H,2.rin(ll 

:F'isheri,es Ser'vic0 at Sandy Hook, NeH Jersey Hhich will ,attempt to proTide ecological 

baseLtr:.:3 infOl')aaticn for t.he "Thole of Lorig Island Soundo 

The. early phaEe of the research 1-.rill essentia.lly' be a su:CV€,y of the meio-

f",una present in the Sound, a SlU:,vey aimed at obta:1.r'.ting som(~ information .?hout 

tn.!!': gros9 distribution of meiofauna. in the areao No pr·e:v:i.ous i.nf6rm.f .. tion on 

meioi"1(tma cLtstribution in Long Island Sound is extant. SD..ye that of GrosB et ~o 

(1971) () In this study, h01·ieve:r, only those orgRn:isms ret,s:ined on 'Sj,f;;V'cS larger 

or the meio1'auna th:'.t thell' studY' canno:t be 'Used for com.parati ve purposes", 

This rep..)rt lfiD. include information on the distribution of tot.;:u. rnei.ofauna 

in Long Island Sound in April and September 197:;;0 In addl tion~ the species 

composi tton of the ~Qost dominant taxon encountered, the free-)j.ving nenatodes $I 

W'il1 be detailed for April,· along ,-Ii th comments on the relationships of species 

composition and species diversity' with sediment grGl .. n1.11ometrYJ geographicaJ. 

posi1ji0l1 and total heavy metal conccntrRtlon o 
/ 

, HE If HODS 

,Hesiofau..l12. sampl~s "n~re obt<.dned from the Nt,lFS la.boratory at Sandy Hooko 

The samples had been taken in the field by inserting plastic core liners 1nto 

bottom samples which had been taken \'1i th a Smith-l1cIntyrEi bottom grab o The 
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sediment, l.;as sarnpled to a depth of ;; crno To facilitate enumeration of the rneio-

fauna. 1 t,hesamples 'iicl':e preserved j.rl a 1: 500 Neut.ral Red: S % buffered -formalin 

mixture<- It. llas fdund that Neutral. Red did not function as em adequate stain; 

thus Rose Bengal was a.dded to the samples 0 

In the labor at 0 lJ"" , the volume of the samples w'as noted" The samp10s 'Wer~ 

thenw3..shed t:hrough a S:3.,t, of tHO sieves, the large:c one 1'ri th a mesh opening of' 

O .. 500nll'l1 and the smaller oneid t.h a mesh open:i.ng of O.,07h Ttrrno AnimalsYThich 

pa.ssed through the larger sieyo but \·rhich Here retained on the smaller sieve 

uere . regarded as mr5iofatmao 

The stations selected for eXamj11ation are given j.u Figure 10 It ,,;--v@.5 deci.dl~.d 

to eli vide the Sound into four basic. reglons: a I!Ne'i,r York Cityfi region (Stations 

2,4; 5", 6,7,8,9,10), a t'lestCl''11 region, thought to be. someHhat potentla11y 

removed from tll1.:: influences of 1;[e1T York City (Stations 11, 12$ 13, 14, 1S} 16, 

.~t:; ~? 
-: r:';. -~ ~ ;;' 

63,67, 82, 86, 90) and an Eastern region (StatioDS 100,103,105, 1.1h,.117, 

120, 126, 128, 130)" 1.'11 addition, the Sound vas divided latitud:il1a11:r :tnto a. 

Northern r(!':g~on (Stations 7, 11, 15, 23, 32,"44, 61,82, 100$. IlL., 126), a; . 

Center region (Statlons8, '9$ 12, 13, 16, 17, 25,35$ 45, 63, 86 5 103; D-7, 128) 

and a Southern region (Stat:Lons 10, 14; 18, 26,37, ·49, 67, 90, 1.0S~, 120, 130)c 

The. sample.s 1~ere . taken on NOA.A. Long Island Sound Cruises II (April 1973) an.d 

III (Se-rt.ember 1973}o 

For the a..'1.Blys:1.s of nematode species composition, 26 of the above 41 stations 

.. lere selected on the basis of geogr8.phic position, sediment granuJ..ometry 2nd 

hea'vy metal concentrat.iono. These were Stations 2, 5, 7, 8 CL.'1d 10 in the Ne'H York 

City region; Stations ll, 13, Ih, 23, 25 and 26 in the ~Jesterl1 region;" Stations 

I 
'1 
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32,35,37,61,63,67,82,86 and 90 in t.he Centr<l.l region, and Stations 100, 

103, 105, 126, 128 and 130 in t.he Eastern region" 'l'he medi<l..i'1 g~ain st.zes and 

pe~cent silt cl~,y (data obtained from T.JehiGh University, J .r-f., Parks, personal 

COrtLl1"lmieation) of the sed.iments, and the total heavy metal eomrentrations 

(data obtained fro]';). NHFS, Sandy Hook) in the s~d:tJn8nts a:r:'e given in Table 10 

RESULTS 

Spatial Distribution of Total Meiofalli'1,L, The numbers of toal· meiofauna per 
~~ ---- --.. -....-...... ,---.---.. ~ ..........- ---- -------...--.. 

100 em 3 of sedimont in April and September 1973 are given in Tables 2 and 30 

Excluding nauplil, a total of 18 major· meiofauna groups l-rere fOltnd at the ttl 

st.ations Q Nem.atodes Here the dominant taxon, comprising mor,e tharl 90 % of the 

tot.cd meiofa.,:u'18. at the stat:Lol~s exami..'1cd Q Nematodes Here found in all samples 

ffil:3J.yzed e Harpacticoid cope pods and polychaetes were the next-most encountert~d. 

groups; these were: follOl·;red by" varying nunbers of the remaining groups" ~:i,liat~s 

J_l~ _ 

vll~ 

1 ___ -'- _~ ____ ....L.1 .• __ ... _.l.' ___ " _P 

IJUv v.JUl;c l·lIt,;; tilt::' v!JUU. VJ, 

. extraction of the fauna lose:s mos"i,j of ~h;:; ciliat9s, _no reliance should bt;:! placed 

on these numbers 1;. They are included for gross comparison purposes onlyo 

If -the data for April and September are combined (Tabl~ 4), the follo1·rina 

observations may be made on the spaticLl distribution of total mciofauna.! 

(1) 1'he Eastern region of the Sound had the low-est, mean popu.lati.on densities of 

meiofaun~ (J.291 and 1732 /100 cm3 of scclimer;t 'for April and September, respecttvely), 

and the liml York City region tbe highest .. mean popuJ .. ationdensities (3490 and 3624 

per 100 cn? of. sediment for Apri;l and September, respecti v~lY) , 

(2) The difference in population densities between the Ne1-1 York City ':,md East~r-fl 

regions was significant in both April and Septembe~, 

(.3) On a latitudinal basis, the Northern portion of the' SotUld had the high1)st 

f . ~ 



L 

mean population densities (1874 and ID92 individuals per 100 em 3 of s_ed.:i.ment in 

Apr~l and September, respectivclyh the Sout.hern portion had th8 next highest 

mean populat.ion densit.:r, and the Center reL-rion the Im,rest mea'! pop'Luation density c 

popli"Lation donal ties yielded thG folloHing~ 

(1) On a longitudinal basis ~ the abl.mdance of meiofauna in, September was sig-

nificantly higher- than in April in the \festern and Central regions of the Sound; 

in the NelJ' York City aJld Eastern regions tho nmnbern in Sept.ember '!tIGre higher 

th~~ in April but not signific~Ltly BO, 

(2) On a lati tudina.l basis, the abllndance of meiofauna in September was sign:1..ficantly 

higher than in April :tn the Northern and Southern regions of the Sound,; in tho 

Center region the n1.L'nbers in September were higher than in Aprj,.l but not' 

. . .... - .-
::;-=-g~2.1..":' ... !_~~-.:.~l. :-.-~~-t w'!.]; 

(3) In April, the Nm·/ York City region had significantl.yhigher population 

. denDi ties than the vTestern, Central at'1d Eastern r"egiolls; in Sept~~mbor, the Nei'1 

York City, tfestern and .Centra.l regions did not cLiffer significantly am.ong them- . 

s?l ves, but all three had sit;nificantly higher popUlation dCllsi ties than the 

Eastern region and 

(4) In April, no statistic-ally significant lati tuclinal differences existed cunong' 

the !\orthern, Center a.nd Southern portions of the Sound, but in SeptembCl' bbth 

t.he Northern and Southern port.ions had significantly-higher popUlation densities 

th2J1 did the Center regiono 

In summary, it 2.ppears that major differences do exist in meiofauna population 

I 
./ 



densi ties in different c:c:o;;;ra.phic sett1.ons of I..J0ng Island Sou.nd, and that 

there mieht also be s:!asonal differences in the ablli"ldance ofmeiofauna in tha 

Sound<> Hmi:\ver J moce data are needed to see if the latter observatlon is correct. 

Nematodes" A total of 205 species i-rere found at the 26 stations selected for :the __ ~-r._~' _ 

study of nematode species composition; their relative abundances are gi v·en in 

Table )& Host of the species were quite restricted in their distd.bution; 98 

sp(~cies ,·jere fotmd at only one station, 43 species at tHO stations, 12 at three 

stations· and eight at four stationsI'; 'rhus only 44 species 1~ere encou.i'1tered at 

five or more stations; of these, the most frequently" encountered 1-Je1""'a: ~~E.:~~ 

dj~o!,ph~ Ch:i.hlOod (20 stati?l1s), ~~b8:~:ieri.a pu-l<:,l:~ Scheider (17 stations) t 

Desn::od~~ t~E22:~~!l f~llgen (lL.· stations), .£~!.:;tl~~~ ~net~typ~~~~ Ch1.h·IQod, 

on the sed:iJn.ent granu1o;;l(~t.ry data for April 1973 provlded by Lehigh Unj;\rersityu 

These h8.bit:.:~ts Here: mud (Stations 2, 5, 7,8,13, 35,61,63 and 82); mudctr 

sand (,stations 32, 86 3nd 100); fi.ne sand (Stat.ions 90, 105, 126" and 130),; 

medium sa.Ylo. (Stations 10,11,14,25,37,67 2l1d 103) and coar'se t;and (Stations 

23, 26 and 128)0 

The affinity a:m.ong the nematode spec1es occurring jn these sedimf.mts j_s 

given'in Fie;u.Te 2., Figure' 2, a trellis d:i.agram j is a sem:i.~'qu211titative method 

of indicating relationshi.ps among commun~ties from different areas. Details of 

the method are given _by Sanders (1960) and t-lieser (1960). Within the five habitats, 

the: highest degree of a.ffini ty 1ias observed among the species inhabiting muddy 

s.ediments o \\11 thin the remaining habitats, on1..v the medium sands tended to show 

a'1Y degreo of high faunal affinity, and this YT~S .largely due to the OVt~l"'r.rhl!l.ming 

.! 



dominance of the fauna by !!2::rj;~!;.~~~. pro.~l~at:!;.~~ at tlu'ee of these stations 

(Stat:tolls 10, 6'1 al1d 103) il The other three habitats displayed Ii ttle wi.thin 

habltat faunal afp.nityo 

l'hGre Has no high degrc~e of affinity among species inhabiting different 

sed::Lments lll In other i'lOrds, the falma 'of one habit,at shmved Ij.ttle affinit;r 
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with thefatma of another habi tc:d.:;", The species inhabit:Lng muds and medium sands 

shO'lved higher degrc;es of aff:l.rd.ty Vlith oth(~r hab:i.tats than did the species 

occurring j.n muddy sands J fine scmdG and coa.l~r:;e sands j but th~rt~ "las Ii tt:::..c 

consistency in the.: dat8. e It appears, th\'3refore,. that th~r6 ntight' be a distinct 

mad fauna,Hhj.ch is identifiable by its hiB;h Hithil1~·habitat, f.ipecies affinj.tY!l 

The Oth6i~ ha.bitats exhibited a high degre.e of' Hi t.M.n habitat. variation (that is, 

a high dE'jgreei of st.ation. to stat.ion speci0~ Yariatioll within the habita':Jo 

If the statiom) area.rrBI)'ged by geogra.phic location (Hel'T York Cj.ty ~ v!es·t,el"n, 

similtll"i ty :1.11 spe oi e s compo 8i ti on 0 

Outside of muddy sediments ~ therefor;3, tho hi.gh l.r"1di vidual stati.on. to 

station variation in specj.Gs composition makes impossible the detection oJ.' certain 

faUJ.'1as associated Iv1 th certain sediIl1~nts (medi.uJll. sand, fir~e sand! etc .. ) 0 

lle~ato~l.P~ !~~~~~lg :FY?~E<> The nematodes Here eli.video. into four basic feeding types, 

baaed on t.he strnctu.r0 of the buccal cavity, according to the method outlined 

Group designation Characteristics 

lA 
.1B 
2A 
2B 

Hithout oral cavity (selective deposit feeder) 
I'lit.h large; l.lnrU"ffiad oral cavi ty (no!1·~selecti ve deposj. t feed(!ll') 
With 1-leal( o!"@J_"arma:mrmt (epigroi-lth feeder) 
With heavy or,u armail10nt (predator/omni.vore) 
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For ease of comparison, Groups lA and IB "':.{erecoT:lbine-:d into one group, 

deposi t feeders c Th~ distribution of feeding types in the five major sediment .. 

tYP08 is shmm ::tn Figure 31' Deposit feeders were the over-vlhalmingly dominant 

feeding type encountered in muddy sediments(l An incl"eas(f; in epigroHth feeders 

"TaS observed in sandy sediments, but deposit feeder's were still the domlnard. 

fee-ding type! encount0red e The g.coup 213, predators/omnivores; \{ere .consistently 

the least abundant feeding type observed in all scdimentso 

familiar Sharmon formula, 

where p. is the proportion of individuals Belonging to th(~ ~l..th sped.eBo Species 
1, 

diversity has a llspecj,E~s richness" co:mponent 'and' an lIevenness li component'l,lo:td 

~J1d Ghelardl 1964) ~ Species richness lIas estimated by SR ::t (s "" 1)/ In N -' 'l-J'l:lere 

;:Jnd TIl t.t1P. nmnbAY' of' inciividllais in a 

1958)0 EV81l..'I1EWS, a m82~sure of the: alloe.ation of indi-v'i.duals among sp'~cies}l vlR:.'J 

calculated asS :!t.!{i tlog2 s (P~,elou 1966) 0 

T'ne median and rC',.nges of species eli versi ty, species richr)'ess and eV8mWD:S 

are g-l ve.l1 ~n l;'igur~ !~o' Median eli versi ty i'las highest in muddy. fJands 2,nd fine sands J 

where the range of di versi ty was also .lowest o D1 Yersi ty' lq-as lovlesi.; in muds cLl1d. 

coar,so sands o In mu.ds, medium sands and coarse sands the range in diversity 'Has 

quito large; this high range in HI was due to a great range in both the l'iehne:ss 

and evenness component, of species eli versi ty (Fig o h) 0 

Tot.2~ Ntunbers of ~.:;;md,tod:=~o The median and range of the total numbers of nematodes. 

observed in April 1973 in the five sediment types is given in figure 4. A greed, 

ran.ge in the population densities }JaS observed in all but the coarsest sedi.ments, 

which had 3. signific·antly lowe? median popuJ.ation density than did the other 
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four sedlment tYP~8c The highest population densi.ties lTere usually fOU."1d in 

mudctv sediments, but no significant eli ff(:lrences in total population density 

exj_sted among the ,muddy, muddy s:;md~ fine s2.nd and mecli.t1Tll sth'1dy secUments .. 

DISCUSSION 

studies of meiofauna in what might be regarded as "polluted!! areClSo In the 

only other study in which the population densities of tota.l Tfl.6iofmma in.' 

polluted areas Here considered, l1arcotto a.nd Coull (197h) used a '0.125 mm mesh 

sieve as the smallest sieve, thereby maldng comparisons with the present study 
. . 

near'J.y impossible~ They report that, in' general, there is a decrease in thG 

total munbers of meiofauna fXl'lf:EJ· from .the pollution. source (Haste effluent pipe) 

in the Bay of PiI·a.t1~. Yugosla:vias This deerease is not sigrii.f:tcant, hm'levere 

Th", nAnn 1 !l;'.--I f'.1"l rlc.,'i"l Q'; t.; t<1 "" r\h<~o"'",""""i ,4" ..... ,,., rT +'h."" "",.,11...,"'''' "{,, +.hr.1. ,....,.."" C!nn+. c,-j-.n..-hr --- .r:--J.--_ .............. _ ............ - .... ~ .. ----...;... ... - _ ...... _-- '".-- -----0 .............. ..... _~'V" __ .... ~-.. ---- r- ------ .... -----v 

agr'cH>:d 1-Tel1 In. th those reported :1.n sin..jJ.a:t~ subtidal. area;:.: (HC:lntyre 1961.~; 

~li0ser '1960; Tietj rm 1969; Cou:~l 1970; HcInt;y-re and HI1.risolj. 19'13; and others, 

- smnI118.rized in l1clntyrEj 1969)0 Finer sediments have been reportGd as generally 

having higher populat~on densi tics tha..l1 CO[ll~ser sediments j tmd the r'esults of 

tht:; present study arc in agreement 't-n th this general trend" 

Taken as a Hhole.s' I..ong Islp .. nd Sound is not depauperate either in total 

meiofcmna density or in the diversity of majo~ ta."lCtlo HOI'T8yer? ostracods normal1.y 

constitute' a major tax;:)n in most ·me1.ofil1.ina ass(!Hnblagese' In Long Island SOU.~).di 

tha nmnber of ostracods, both in te.rms of toal density and spatial distribution, 

is disproportionately lOY1. This Has unexpected, particularly in the finer sedi-

. 4 5 -·-2 
ments '\-]here the Dl.lInters of ostracods normalJ.y is in the range of 10 - 10 m • 

(Smidt 1951; Tietjen 1969) I) No reason can be €:,ri ven' at this time for the apparent 

reduction in ostracod numbers in Lonp; Island Soundo 
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.As for comparisons in the numbers of total'meiofmma bah·reen April and 

September, t.he appaI'cnt increase j.n total numbers in September H<k<) primarily 

due to increased nmnbers of nematodes and polych~etes" 'l'he latter 1-fer€!! especially 

abunua..'1t in September in the form of recently' settled juvenileso Sim:i.lar 1n-

creases in the nu..rnbers of meiofaunal polycha0tes in late summer have been 

not.i.ced by' 'l'ietjen (1969) in hm nearby estuaries in New EnGland { the Niantic 

River J.n Connecticut and the Pet.taquCllllScutt River :1.n Rhode: Island)o 

Tietjen aJso obsei'ved maximum abundances in nematodo densiti08 in the sam'2:.0 

hw estuaries tended to OCCD]:' in the summero During the present study, t.he il1~ 

creased abundances of ne!llatodGs ObBerved in September vi0ro most; prcmc),l'-.Dced at 

those stations closest to shore (in the Northern and Southt-!rn. regions of" tho 

Sou.nd.; Figure 5)0 In contrastJ the stations in the Center reglol1 genera.lly 

shOv7ed but a sli.ght increase :tn the numbers of r~ematod.es f'J:'om April to Septembero 

-- -:...--.,- - ----
Hl.UilUCj.·., 

closest to shore may "Tell [w.v-e been due to seasonal chang&s in terrlpcre.tul'o and 

food composition, similar to those observed by 'ristjen (1969) in the Ni;,;m.tic Md 

- Pettaquamscut.t, Rivers 0 It is not uuex:pected that the vaJ':"iations in. abundance might 

ha.ve been less in the Center region of the Sound, an areal·rhich is deeper and 

more removed from the annual disturbances in the environment ·Hb.ich are more likely 

to occur in the more shal.lm·T Northern and Southern :cegions of the Soundo No data 

a't'e available at this time on seasonal var:i.ations in the spccier:: composition of 

nematodes,; the September 1973 samples are just beginning to be analyzed for 

nematode species compositiol1o 

Nematodes o In general, the samples richest in silts and clays contained the 

highest. numbers of nematodes, . indepe;ndent of geographic location o HOi/eyer, thG. 

highest number of nematodes observed at ill stations was at Station lL, a. medium 
. . Q 

sm1d.(8,lOO a~d 11,300 per 100 cm~ of sediment in April ffi1d September, respectively)o 

. A revit'nv of the literature shoHs that, while the highest pOpulilt:i.on densitieD of 
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of nt~lI'!atodes are usua..Uy found in fjl'\e sediments (vJieser 1960 i for Buzzards 

Bay; Reea 19ho, for em intert.idal mud flat; 'l'eal and Hieser 1966, for' a salt 

mar-sh), there a.re occasions (Tietjen 1969; ~lcl1:·H.i.ck and Duchan:m 1970) on ,·;hich 

sandy sediments may cont¢1in higher population dens):tior..; thEm finer s6d:br.ents Q 

'l'he factors uhlch regulate the abundance of nema.todes (;md oth~r me:tofauna.) in 

shalloH subt,j.dal regions like Long Isl&'1cl Sound Rt'E: obviously too cOf,iplfbx amd 

interrelated t.o seck a sin[:;le c ems ati V0 Heent which might ·expla:i.n som~thlng as 

p;rosliJ as spatial and temporal abundancc;s.. Nevertheless, j.t does 'lppear that 

the total numbers of nem2.tode;s in Long Island S01ll1d. might, be v}cll~eorrelated 

with the amount of ail t-clay p:r.~sent in the [;ediments o A step-Hise'; regression 

analysis using an IBH 370 computer ShOHCo. that, ,-rlth total numbers as the 

depGndent variabl0. $ a correla:Liorl with percent silt - clM.Y' \Ja's sigl1ii'icant '''tt. 

the 95. % level of confidencE) ( t' ;< +Oou19 ) 0 The correlation.. of total rl'll.mOel'S 

!'!2matod~ Species ~~l:.22~ ~ p2-Y~rs,;U::lo Hore than half (141) of the 205 

species of nematodes tdentif'led :i..n .April occurreq at bu.t one or tHO of the 26 

stations chosen for the anaIysis of speci~s composi tiono It:, has been. suggeste;d 

(i'liesel" 1960.; Hopper .and He::lcrs 1967; Tietjen 1969) thai;. more species of nematodes 

will be found in a habitat ,,';hieh has a l~u'gE) number of ecological niches; all 

three authors hB.ve concluded., therefore, that the he'-ce:c'ogenei ty of the nematode 

fauna should increase with a.decrease in the silt-clay fractiollo Coarser 

sccU.ments might be expected, thert<fore" to have a bighGr species di v'ersi ty cmd 

lower :l.nci.dencE! of dominanc~ by one or a few species thml sediments rich in siltw , 

claYe Heip a."'1.d Decraemer (1974) recentl.-v 'observed a remarkably clear correlation 

betweon nematode speci.es eli vers:L~ (H I) and sediment size (medtan grain size) 

in ;t.grecment '\-lit.h the expect.ed l"eS1.Llts in the North Seao 
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Hesults of the present st.udy are not as clem~o In the present stt1.dy, 

di versi t-J !rTal:) lOHest in sediments rich in silt-clay ,and increased, as eX])3cted y 

in medium and fine sands" HmJever, in ~)ediments CO[!rSel~ than O()2S mm di versi ty 

decreased and Ji except. for tvlO unusually high valueD at Staticms Ih and 128!1 

. diversity displayed a tendency to decrease as median gr&in size rose above 0 6 30 

rmn" Since the study conducted by Help' and Dccraemer I'Jas in scd.in~.ents finer 

them 0 0 32 mm, the results of the blO studies are not directlJ:" comp2.rabl'2J o HOVT"<> 

evel:", it does appe;u" that the trw are in basic agreement as to th(;) :celat:Lonsh.:Lp 

bet"\\Teen di versi ty a."1d sediment size.,' at least up to a medium grain size of 

about 0,,30 mYl10 

In the present study the eli versi ty of nematodes vJ'<lG sommrha-t correlated 

"dth percent si.lt-cl~\'l'~ ( r r;, ~o25); this correlation Has not sign:i.fica.nt, hOi'leo 

C\t8l"', O!nd. other fa(~tors must be so~ght, Ylhich might €;xplaj.n dlv6I'sity" Sinee the 

. . .. 
eiL V-lI~Ct~iI;leil-0G:L 

station (even ?Jnong stations Hi th the SCimle sedirnent charc:;.ct.e:r:istics) 5' it:is 

hopeless at this t:i.me to attempt to explain the di yers~ ty a.s being a function 

of sOIDeth.i.ng simple like medi<':Ul grain size or precent sil t~"clayo Hore' Hill be 

sa.id la.ter 011 this subjecto 

Ylieser (1960) observed that, in Buzzards Bays sandy sediments 1'1ere charac-

terized by a 12-~ge number of stenottlpic species, spocies i-lhich did not occur in 

finer sediments o Conversely, nearly all the species occm"I"ing ill fj.ne sediments 

also occurred in coarse sediments, although usuaJJ.y· in smaller numbcrs o Such a 

faunal distribution could easily be attributed to sediment distribution, ,.'There 

the presence of some silt-clay in sandy sediments could provide snff'ic:l.snt inter~ 

stitial space to permit the existence of a silt faun .. l, l-lhile the high amount of 

silt and cl;;t-Y in finer sediments would exclude or nearl~y" exc1ude anima1s 

. depend~nt on a sandy substratum (~lieser 1960) 0 

. , 
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Bay; Tietjen (1969) observ(';d the same c15.stributlonal trends for both sp~cies 

in the Niantic and Pettaquamscutt Rivers" §pirjni~ parasi ti.fer2; cmd Hal~cl:.oanolainmB 

rcu"'i tanens~E occur,red in greater abunda.:llce in the finer sediments of both 

Lone Island S01..md and the estu.aries studied by Tietj6li; these species Here 

not reported by \vieser as occurring irl Buzzards Bay" Among the specil':!s f01..m.d 

!Eetaty~~ Here also eurytopic in BUI~zaJ."d[) Bay and the Niantic and Petta.-

lieri.a. hilarula. 'Here also e1..U''Ytopic in Buzzards Bay; t.hese species Here Dot 

fOUl1d by Tietjen in the Niantic and Pettaquamsc'titt Hi verso 

Some 'of the species common to I,on·g Isl~U1d' Sound, Buzzards Bay r.u."1d the N:l.antic 

and Pettaquamscutt Rivers Here also found by ~Jari'r:Lck and BuchfJ1Cln (1970) off 

the N01:'thumbex'land coasta' 'l'here thi!! distrihutional trends differod some:.vhat from 

quamscu·tt Rivers 2.nd Long Island Sonnd, 'Has found in silt in Nortrm.mbe.rJ.;;:.,ncL; and 

an affinity for' sand. in Northumberlando There 'Here d.ifferences noted &llong other 

species. also. 

It thus appears 'that it may he somewhat premature to consider the use o~ 

r~ematodes as f.11.U-I'lal jJlclicat/,n's, at least~ of sediment tY1')eo Hhilo relationDhips 

between certain species and sedirnent type may exist., these r~l«ttionships may not 

be the S2.l11e in all a.reas" Even in J.Jong Island Sound, jfl.0r~ data are needed to see 

if the distributionaJ. trends noted ;1.n April 1973 still exist,) 

Nemat.?~ :F'eedlnf~ 2-:;rpes o The observed distribution of feeding types in Long IsIC'J1d 

SOU!ld conformed very well to the expected distribution o Deposit 'feeders "mre thl:'l 

dominant fornl$ especially in fine sedimonts, 'rTher8as epigrowth feeders tended to 
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attain their ma.:xJ.mlUl1 abundculCI'..:iS in coarser sedlnien'ts" ~?he results of the: 

present study agreed well those of Hieser (1959; 1960), Tletjen (1969)j 

CouJ~l (1970)!} ~{an.n.ck and Buchanan (1970) 2nd others; nothing more need be sa.ldo 

SUMHARY 

In summary, :l.t can be said that the meiofauna of Long Island Soun.d appears 

to be quite typical of that occurring in subtldal areas both nea.rby (Buz,zards 

Ba.y) and quj.te ¢i.stant' (North Sea)" 'I'hG populaV1..on denE;j. ties and spatial 

d:tstribution:3 of most of the taxa found conformed very 1'Tell to Hhai:, \'!as expectado 

Nematodes 'Here the dorninat taxon, and their species composi t.ion and eli versi ty 

'\-rere studied :in detail!' Of particulC' .... r interest'lfaS the relationship, if any 

betKeen species composition, ci.tvers1ty and Hpol1u.tlon~n· an index of 'the latter 

be:Lng the heavy metal concentration in the sediments o On the basi.s of this 3t,udy, 

least of heavy metal pol1utioHo StGP-~·rise regression aI1al;{ses sho-~;ed that there 

no significant di,.:'ierences in di versi ty ( HI) which could be .[-',ttrlblited either' 

, to hea.vy metal concentration or geographic position in'the Soundo l1edian diversity 

I'las lOHest in fine s.ediments; i t i~o.s higher in muddy s,? .. ,nds and fine sands and 

then decreased again in SeCU.111ent.s coarser than 0,,30 mn10 vlithin each sediment, 

t;ype s there '\{ere no oif'ferenccJs in di versi ty behTeen those sediments having high 

hsav-j metal concentrations and those l-r.i th 101·r heavy metal concentrationsc. The 

r~mf.e in di versi ty.s. both lTith:in a £;i ven sedim~ntat'y habi te.t and among different 

hahi tats makes its use as an indicato:, of pol1utj.on, at least for the present, 

impossible in Long Island Sound o It appears that sediment size, rather than hoa,,'Y 

metal concentration or organic carbon content may play the dominant role in the 

r~gulation of nematode species d:tve~sity in Long Island Soundo In finer sediments, 

. , 



t.he restricted number of niches available to the nematodes 1-Til1 keep d1 versi ty 

lOvY (> Di versi ty may then increase in muddy sands and fine sands as a. function of 

increased habitat peterogeneity in these sediments, as long as these sediments 

(\.;hich tEmd to be somcHhB.t. more unstable tha.11 the finer sediltlen'ttl) a.re not too 

difficul t for most species to coloniz6 o As the s!::~diments become coarser, diver~·d toy 

may again· decrease because feHer species can suri,-ri ve in these hi.gh energy en-

vi1.'omnent,se This is the pattern of diversity observed mnong the nell:atodes in 

JJong Island SOLmd, and. it is not incon3ii.:i"!:;..::nt 1 .. ':i..th the Stability~"'l.'ime Hypothesis 

In I .. ong I.sl;:md Sound, particular attention must be paid to local environmental 

cqndi ti01'ls, hO::;iever" since the fae tors con trolling the distribut:1.on and aoundance 

of nematodes (and other meiofa.una also) are so variabliJ from p12.c~ to placeo 
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Table le, 1-bdian grain sizo, percent silt-clay (by vlej.ght) and total hGavy 

meta.l * conc::mtration (ppm, dry iv0ight basis) for the stations in Long 

Island S01..uxl at which nematode specie.s composition ~(las ana.lyzed 

--~--~----

Iti 

.Station: Median grain size (rum) Percent siltdclay }Ietal Concentrat:i.on 

S 

7 

8 

10 

11 

13 

23 

25 

26 

35 

37 

61 

6.3 

67 

82 

86 

90 

100 

103 

105 

126 

128 

130 

------~------,~----~----

OGOO'7 

00024 

0 0 391 . 

00020 

0 0 359 

0 0 024' 

00077 

0 0 166. 

0 0 253 

00 137. 

0 0 138 

201 

., n. ~ 

'It:.e,L 

2102 

1207 

* Includos Cd, Cr, C11 5 He, ib, Nt, I~, Zn 

7Lh,,40 

11840 10 

188 0 10 

469 Q60 
_ ... ,-
/:1~L!\) 

110]~o10 

143070 

20 0 15 

471000 

253030 

107090 

.580 0 70 

67~OO 

1370 60 

216 Ci ?o 
90,,20 



Table ''It' Nu.."'Tlbers of meiofauna per 100 em3 of sediment a.t 41 s'(,2,t'ions in Long Isla.nd Sound, April 1973'. " 

}';,3iofaUIla G!"oup S T /L 1 ION 
2 4 '5 6, 7 8, 0 10 11 12 1" 11.+ 15 16 17 18 23 25 26 ,/ j 

l"oram.nif81"a 8 2 21 36, 1 13 11 

'::iliata 13 6 10 15 -'. 7 ., r: 2 2 .J. /, 

':'~e!1lertirlea 4 3 3 3 5' 2 3 ?6 

:LJe!:l3.toda 6755 3318 hlSS 2980 1500 3354 646 3110 'iL~o 575 1048 8100 2L,,6 1700 414 126 382 h23 53 

'Kinorh:mcha 7 J~ 1 "I 4 .J.. 

G<l;::;trotrich~. 7 3 ' 6 

'.:'u:.bellaria 

:?olyci:aeta 64 680 149 11 67 58 10 2 10 5' 9 17 8 10 

::{~1:'9acticoida 585 13 172 15 3 6 3 -50 22 15 18 41 97 h 765 

Ost.racoda 27 2 5 3 7 

A.'nphipoda 4 

Other Cl"Ustacea* 
" 

:iauplii 59 4 26 3 8 7 3 6 2'5 ' 3 3 2, 2 775 

H-::; icc.rids 1 

j L3.:1l~11i.!.:ra:1chiata 5' 3 .3 

Gastropoda 

:~ 8"di grada 

~(Qtal :·:eiofauna 7480 4032 45;30 .3032 '1511 3471 685 3180 753 580 loSh 8298 279 1733 475 182 503 525 1601 

. ~ C ',~!1"\ ".C:J ~ t'l.i1·:1 1\1rlt.r}~ ~11~(~ 
j 'I liUIIN~.u"~il,JI/.1I.1II<J IKIIUllllh,' I--1d"j !jII111~ 1l\!11 ;INt> IHtlUWH HIHd~ >"Imll: I UlUI.ii. ldlm ~II.~ II, "I HI ll~', ,t' L 
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32 35 37' 44 h5 47 49 61 63 67 82.- 86 ?O 100 103 105 ' IlL;,. 117 120 126 128 130 

2 760 11 6 6 
91 9 

21 2 2 60 5 11 118 

2961 960 332 2600 141.0 1110 It7 3942 3670 65h 2000 1300 ~~~:78 2153 538 1011 2015 21? 823 2970 589 hl8 

7 2 6 7 r 
';) 

2 r 4 22 ';) 

1 10 44 2 6 27 4 7 

20 h 11 11 19 20 9. 13 2 5h .. ~ 
J..) 26 17 

37 52' 23 17 7 23 h6 47 13 490. 5 2 162 119 . So 55 10 ?O 57 
13 5 9 26 2 7 0 2 v 

3 1 

i7 14 32 18: 2 10 ., 37- 52 22 -
1 2 

L. ;; 13 7 7 14 6 

1 

1 

.'30~2 1028 ,~68 3457 1413 11}_t2 1514 hO,S9 .... ..,1 ,oJ 691 2550 1305 ;'367 2168 710 1032 2213 277 917 29,30 790 50J 
.) i ~J,> 

, , 1':1 • i; ·1,' , •• :1·lil!il~1 :!UWI Ifn:.'fll~l !q,tl~!l!. ,I ,1d'~1 ''''11111~~ IUL,ll*11!·d",IUUljHJ·111~1'1~ ~1II'i! .!·111111'~~. 1!11'!! Illl _!1 n, ·1 1,1 "" 



" ') 

ho stations in L?ng Islal1d Sound, Sept~ 1973 '11 ., :3 NLtmbers'of meiofauna per 100 cm~ of sediment at ..l ar.L,~e • 

1~.eiof2.\lna Group .2 4 '5 6 i 8 9 1'" 11 12 13 14 it:' 17 lC '23 2,t) 26 1..1 ' -~-'" 

?'orar;',inifera 1 . 
~ 36 2: 670 ]'1 

"L 21- .3 10 6 ~7 

Cilia.ta 19 8 99 2. 2.09 133, 56 57 ~)l 62' 

Nemertinea 24 4 53 :3 32 
'.. 

:{eiilatodes 3640 5015 4128 2218 539 6500 1568 262:) 2,763 8ho 576 11300 2571 h8'5 3hl8 3978 905 3000 

Kinorhyncha 3 7 9 13 15 15 

Gastrotricha 11+ au 73 

Turbellaria 12. 

Polyc:haetD. 225 82 24 80 371 ' '} 4.> 60h 28 24l 96 5 60 h8 19 

Harpacti~::Jidea 612 ,') 194 J~8 326 8 48 36 37 ,,-

Ostracoda 7 h J 
,..J 

I ::> 

A:nphipoda 9 13 9 1.3 

Nauplii 27 3. 1 1 L~ 

llalicarids 4 3 1 3 26 

La .. 'TI.ellibranchiata: 2. /' 41 1. 15 31 0 

Gastropod.a 

:!;/dro~ioa 

CU1TIc:.cee. 

Total Heicfau..'1a 3908 5113 4211 3107 542 7553 1570 2.92:" .3.615 892 579 11733 32L2 511 3680 hIoS' 9h9 3227 
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3?- 35 37 L-h 45 h7 49 61 63 67 (\2 86 90 100 103 105 IlL. 117120 126 128 130 

3 37 22 1 9 9 3 10 2 33 2 2l 

37 42 1 39 3 67 55 15 ~ 

::> 

1 '"' 2 9 1 40 .5 1 8' ,32' 1 218 47 ~) 

77Sh 336 1686 9638 2609 2134 200 I1hl 2436 1727 30E>:) 1160 1853 2.000 1210 1331-\. 3461 202 1110 3650277 383 

17 
,'-I 1 2' 16 2 26 3 ? 1 

4 27 11 32 

1 

1910 I") loLL 2310 8~~ 196 '"' 32 ' 66 I' 
52:~j 90 23 191 50 59 12 37 18 11 LL;> ..-'~, .J 0 

1 :.1.1, ~7 1892 23 L~l 61 L 13 6? 37 ·100 51 204 37 3L~ 177 ;,-''.) 47 10 4 0" • _\.,1~ ... l ...,;;...) .... 0 

100 35 '7 .5 6 '.) 1 " ( ...) 

1 1 21 11 

2 43 3 1 
., 

15 .I-

3 1 .... .", 1 .) 

'2 ,-,;; c.. ...) 

8 1 7'), ) Ie: "'l ..... 8 29 ILl. , " (,0 20 1 14 -' .......... .J :) " 

1 

-. 
~l. 

1 

10015 928 3886 120123554 21.a02l7 1245' 2681 1921 37Y;~ 1253 2000 21.06 1263 143'7 -3753 585 1269-3663 '630 59? 

1·,) l~Il1"P'!ur1fiIl!Hl'lrl'lI"UIlI!I,',\Jil'l ''''''''''''''''''''·''''''''''''''''''"'''''''~''·"""ru'''' ,",,,,,,n 
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,Table ho H,3;m population densities of total meiofaurw. (numb3r of :lndivlduals per 

100 em3 of sediment) in variou.s regions of. T-9ng Island Sotmd, April and 

September 1973 

Region 
(see text) 

-------------. -----------_._--, 
New York 

Western 

Oentra.l 

Eastern 

Nort.hern 

Center 

Southern 

April 

3490 

1881 

1963 

1291 

1271 

.1703 

--- ----,---.-----

. , 

September 

3624 

2961 

3532 

1'732 

4392 

1.761 

2992 

'------------



Table .5. B.elpti VB abund<Jnce of nematc::: '3 species in i I S in April, 1973 

SD8Ciss 

Sabatieria pulehra; G .. ' Scheid.er 

Theristl:.s setosus Butsehli ------
Tersch011i,lf;ia lonsic2.:J.cLata De Han 

Jripyloides J0'a.cilis Dit1evsen 

OYleholai:r,u~ DcrRIB.np:I~Jnensis Allgen 

Antic on:;::. li.toris Chit'i·:rQod· 

SuenrOY:ladora ~llica Inglis 

Halichop,:lol '1imu~ rp_I~i tclr:.ensis Hasbrouc% 

Odontoahora 2.rmata Ditlevsen 

S::J.batieria hilartl.l2. De Han. ------
Chrorn~dorina cervix Wieser 

Spirinia oarRsitifera Cobb 

Desrr:.odor3l1o. ceDh2_1ata Cobb -----
"\'DfUJ C.i::lUS arcu::ltus Stekhoven _ .. --_ ..... _-- ------

Dorylai:r..o'.)sis. metc-rt.:Y.2icus Chit1,,JooQ. 

L8.tro~e:r~ 5p 0 

! I (:T .. 3.1 irl}~ori~c 8~ S t)/~)i CD.S lJe 1··:d2-~ 

Feeding 
T::,rpe 

lB 

ill 

JJ\. 

lB 

2B· 

1A 

2A 

23 

lB 

1E 

'" ~j!. 

2A 

2A 

lB 

2A 

23 

2A 

~ t Eltio11 

2 .5 7 8 10 11 

46~t.' 19.9 60.0 .59.0 2 .. 1 

2.0(:' 3.3 

7.6 9.2 8 • .5 16 . .5 

1.5e.5' hoo 008 .5 ",0 0.·7 

1"L\ 007 

h.1 

o. I' 
, \ 
.J.. 0 L! 

2' .. 2 

1.h 

1.4 

13 1h 

h.1 2.0 

1.~0.3 

23 25 

, ":l 
...Lo-, 

.5.h Lf • .5 

9.1 

'3.6 10.3 

1.l1 3.5.2 40.3 18 .. 5 14.7 

6 c; 
0" 1.L 0.7 1.h 

lQl! 

2.[; 11.Lr· 0.8 .5.7 13.7 

0,,/' 1.3 1.h 2.7 

loLL 14.6 1.4 

l.t 1.3 30.5 1 .. 4 16.0 

O .. 'j' 

o. 'j' 

ZL 

26 32 

3&2 

.5.2. 

9.7 

.502 

0.6 

6 .. .5 



35 37 

6.h 

14.6 

45.8 

2,,7 

006 

1~1 

61 63 67 82 86 90 100 

26.8 4.3 202 61.j.~ 0 007 17o:~ 

7,,0 109 

300 26.6 3.1 0.7 

-2.2 

0,,6 

0.7 . 

1.0 O~7 0.6 5~0 

14~6 10.0 1.5 0.7 

1006 7.2 3.0 0.7 

3~5 - 302 100 4 .. 3 

1 r' 
-"-'j ,:) 101.+ .0.7 

100 209 

6,,5 o~6 

6,,7 2~1 

1.0 2 .. 2 lEL6 

1.4 

103 lC~:; 126 128 ~L30 

1.:3 

1. ::; 

loJ 

2<>3 

0.7 

10 J..~ 101 

l " --Q) 

10 ::; 

2" :;, 0.7 

11" :: 1" L L.. 0 

O Q .u 



· Species ~;eecling 
ii' 
~yp8 

Lcnto1air.1us setiger ljeConinck & .:lteJ-.:hoven 13 

:·l.::r,1hyste:c"a rilic8.'::.cint,q Al1gen 

Unidentified l'lonhysteridae A 

Ccr-,ror:e~!a te?nicn:..:da Stekhoven 

Desffioscolex americaTIu.s Chitwood 

~Jo!lt0E.tt0ra setosoides T:Lrr",'7l 

H:.r·oojor.Lt,olo.~:-~::U3 ~5etoSltS B1J.t.schli 

P;lrec,e.r:thor:chus cacc~s Bastian 

TheristL:s prob1ematica. . .4.11.'ge11 

:·10~():.''ld:01ai:;t,\).s COD.iC2.lld:"O:us .. 1:·11gen 

Ddc~E,~ophora S8tOS~ 1':.11gen 

Tl~Ler 1. S·t11S nOr2!~nl1:iicus De }~lan 

l-~.") !1.l-:.~tL~ t e ~ s lJ • 

~;eocbroli1[l?:ora pocci1osoma De Han, 

Chro?~j~.:~n!1.' ,e~)~_der2~~ \';iescJr 81'. EOj,Jper 

~~Ip.J ~.l2.~:-~~us Cct:'Jl.1:ni2r!~)·is !~~n.it}~i;00d 
• ________ ___ ._ww ___ ".--". __ 

11euthe:,olaim1~s steD.osom3. ue [·12n 
--..:.:...-~------

OC~''):-lLc;'Q(,or,'O v2r-j,a:-;ilis ~'ieser i-iOI)lJel""' 

.,'P 

.L.D 

IB 

IB 

lB 

IB 

2A 

2A 

lE 

23 

lB 

lB 

113 

2A 

·2J:t 

1A 

lB 

JJ3 

~..L •• 
w l/8.T,l D!l 

2 5 7 

0.,7 

0,,7 

0.,7 

.., ') 

-'''..J 

1 .. 3 17.1 

h.o 

0 .. 7 

L.o6 

206 

0,,7 

ll.9 

3~6 

0 0 7 

1.4 

2.0 

0 .. 7 

-, "\ 
.L 0;; 

1.3 

8 

:) ,q 
MV 

12$4 

1.6 

10 ':11 13 1)+ 23 25 26 32 
.------------------_._------,---

0~7 

3 .. 0. 

0.7 0.7 

41.9 

1.5 

'7 "J (.> ' 

0,,7 

3.h 

1.0 2 0 0 

1.4. 

. 0.8 

0.9 

1.8 

8.2 

8 .. 0 

1.3 

103 

8 .. 0 

1.3 

5.8 

1l.1 

5.8 

70.5 

oe6 

-, ," 
.L./ 

0,,6 

006 
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Sf.·~~cies 

l:Ii(:rol2.irn.us dir..orohus Chi. b-Iood 
--------- ------
~~ooosthi.:: :;tirabiIiG Schultz 

:/::.crol.J.i.:··~il~~5 S~)o 1 

Theristus harr"idus Steiner 

Prochra:;"l2dorella ~i t::'::12. De Hc:-w 

7iscosja c::,~nl~yensis DitlG~sen 

t:)nchoI2i:n'~s du;i:g,::::'~inii De Her.. 

03.ril~,m1 a qU2.drisetcl \'JiGser 

C:::'~tG.c~ol:1~~::-",U·S ·DT"It.l.~I:;rci C[li t~,~.:ood --------- ~:'------

I-iC!.lalrJ:t~!;'.;.s striotus Uerlptch 
~----,-- ----
P""rodO:l'r',,:mhorc. breV2.!rl)~lid.i~, :firr:m 

?O~'~"2;8 st.ro:)~,J:!"'l 2'lcxaoulba l' ilipj '2;V 

Axonolairms hC!:§)2i~US vJieser & Hopper 

Sabptieria celtica Southern 

?rC:;l·:)r:}~:/ stera '!)rote~ ~~:iese~ 

HdlFtla I:-:1US :-ne;rersi ~'jicser &. Hopper 

C :l."r.j.D~r J_.::-.. ~_~; .. u s ~l!C(~2- 8.~i. s Co t.;:) 

Thcr-ict:.lS bU:'SC:l1i BressLm &. Stel-:hoven 

FeedinG 
Type 

2A 

2ft 

ill 

lB 

2A 

23 

2:8 

2A 

2A 

Lfl. 

}13 

23 

ill 

lB 

IB 

lA 

]]3 

IB 

~: cation 

", .:; 
{.4 

j 7 
.:. ...... -----~ 

2 .. 8 

e ' 10 

106 4.3 

00(3 L~o 2 

O~8 '104-

3,,5 

7.1 

104, 

l .. h 

1.,4 

2.1 

0.7 

'" " ':::'00 

007 

11 l ') 
--.-I 14 23' "r' c..:; 26 32 

300 60 8 306 103 SoB 1206 

202' 2.0 2.@7 23,,03 

007 

007 7.3 1.8 

1~8 4 .. 0 

3~6 

L5 

104 

5 .. 2 003 1.3 

0.7 1.3 0.6 

1709 100 602 

0·7 

202 

2.2 
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~~'d ~ qU.fld ri D ,9-1?~~ 12.0. tR, D 2.,d.2~r 

Eu;aorpholai:'1us ches2.;JeEJ~{ens:is Tim.If!. 

~!E:,!':'~c11ro!~2.::10Tp.~ on~l-...v:.o:Ldes Ghi t1.~ODd~ 

l"leton;r~ hor:ddus 0hi tv!Oo'd 

Chr:J!Tl.<:syLriTID.. POTI'(,~ . .t<'ilipj cv 

,:..' ;.l~'.SC:(' l"~:S30r:la. :1 e:--: :isetCJsu:n Chitvro:)Q -----_.--
Neotonchus E,unctatus Cobb 

J,'}12ristus ~·u.s·tic"'.J.s Kreis 

S2.:')atieria sp. 

Eicrol::timus texianus ChitTt1ood. 

~·:o Cion C;!'t 0 In i;il~.l S l·sJJi A. ttl S Krei s 

ChrO:-:-l.,:,do:ca S9" 

.2.'lro.l:i.:aho:aoeus l:::~.ptun~ De HE:...'1 

;<r;t.ali~ll-io:'\or::us effilatus ~tc~hoven 

P2.ralin..'<lo2oeus ~trigo~~ ~Jieser 

ll.l'J~1..· ~ t.:.-~r·a ~ Das·tirL.Yl 

'l'e!=-schellinCia Da:-:i Schneider 
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Species 

Pa.rD.longicY2.tho18irrru~ zoste~ .ti.l1gen 

Linhorr,oeu:3 spo 1 

Unidentified Lin.hon:.oeidae A 

Odontoflhora al1l!,ustiIE?imus Filipjev 

Theristu3 (Cylind1'otheristus) sp. 1 

~)ro~Y:1chcilai!~,'.J.s e.re.n.~;J.s Chi tu:)o'j 

GOI":"!piuni"3r;a fe1.1e.t')r :';i8se1' ---- &. HOI)per 

~t1('.e:,012.:L:::us b2J_ticu2 Go Scheider 

!-: (; ";~:.~: li!":[-:():'il() eu s rf~ t TO 3 e to SU E3 ~.~r j_ e s sr 

Unide:r:.tified I 

!~ J(Q:l01ci.i .. r:~u.s T'iTI'J~ 
.. . 

s~eJ.nBrl -----
;':"i C f·::;lnj.:l!'.lE1 J(P-.1..11'ii ':,':icser ---
.;·lic:Lclr>irr.u.s spo 2. 

1<:.;~r() If:.:i~r:l.lS f~rl\~/:}!.:L l}iesj~r 

LJ:,,~:_cpcJi ~a :Lr"'!ci~ Sout,he:t':1 

l~:eeding 
l'ype 

2A 

lB 

IB 

lB 

lB 

2.0 . 

2B 

2B 

2iJ• 

IB 

ill 

21\ 

2A 

2.A 

Leptoln.:b!Us eIe~~n~ Stekhoven & DeConinck 18 

:J~,~'TtS r.J():~~.~~.t 1 ::-l·3. ·aJ_~:·rl Q Chi t..,i:Tcod 1A ._---

Hr-:L!.:1onchus sp~ IB 

~;·1.ation 

r) 5 7 8 10 11 1 ') 14 ?') 25 26 32 '- -'-,) -,) 
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13.5 
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1,,3 

206 

006 

006 

006 

302 

1.3 
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Spec:Les 

Enoplo}a.imu~ spo 

? ... ~li·DS orn.~l.t,?- Cobb 

Didel t,~ sp ~ 

Chronadorella filiformis Bastian 

Pt:rc:ho12.irr:ellus .~~ Filipj ev 

Feeding 
'l'ype 

IB 

2ft. 

IB 

211. 

2_A~ . 

Eus/stomina sP<> 23 

ChoniolaircJ.s SPa 2A 

~:)~:l~/:::te~ spo 2 lB 

l-\:{podo!~tolaiIT':us schuurr:lc'iDs-stekboveni 
l1(C.rlach 

F:-,;2noderr'lo?. sp 0 

Sebatieria effilata. Stel'J1cvcn ------ ------
G~.:)l:~tlT~ ~po 

Vnide:1tified II 

Aef,ialo1aimus elegc:lDs De Han 

'.f~~8:--i~·7.tr'_3 .:lcrilib::LntJus lleCOYlinCK ~.c. 
"-"--- S:.e;:hoven 

T~eristus .. (Daptonema) sp ... 

rlala12..irrlus scleratus 'lli~!...:1 -----

2A 

IA 

IB 

213 

ill 

IE 

IB 

IS 

IIi 

3~ation 

:2 .-' 

? 7 8 10 11 ";":l -' __ .J 11.+ 23 

3.6 

5.5 

25 26 32 
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Species 

Po!np01~ tautraenseJUlgen 

t)B.,).~r.,if:rj~a J~onf~~_set.e:· I{reis 

Diplooeltula ~triata Gerlach 

O:Y-.ystOf.1.3.ti.no.. elong8t2. Cobb 

Di.::S1TiodorA; sp" 

Linhcr.l.O'3UC: SDo 2 ------- ~ 

:.~heristus B.~leRt~ ~·~ieseY' &: Hopper 

~,:etonc[lOl~;nus scissus ~'ieser & Hopper 

H21a.laim.u~ .23..~:E. Chiot~;,lood 

~~B.C;Jr~t:·:oJ_2.i!1!:~S :::1Qatiosus ~~ieser 

Amohimonhystera spo 2 

~io!'117stera chesapep.kensis TilftJil. 

Rh:(!:.chcrn I2na cinctum Cobb 

·~ichtersia beAuforti Chitwood ------- . 

C~lrof.1rcd.br'i ta leuk:::rti D'e H2.Yl 

lL~<:"id.ine::12_ i-le:-:ile Cobb 

Oncholai.moicles ~osu~ Chi hwod 

1.!:()~~o.n~:lolrlir1lJ.s S(:r:'8.Ylebi1is l.'Jicser 

Feeding 
Type 

2A 

lB 

lB 

l '1 
..L11. 

21\ 
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2B 

1.A 

2A 

IB 

J13 

lB 

2A 

2.n~ 

2A 

2B 

25 
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_ .. _--------,-----,------_. 
2, 5 ..., , 8 10 11 13 14 23 2r' 

.") 26 32 
... ',--------------------------, 
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Species Feeding 
Type 

SJ:.cd~ion 

._------_ ......... _-----_ .. 

.2 rJ 
;J 

T.::.rvG.iG. spo 1 }.1:3 

Ox~istoI~iatina oxycaudata. D:1.tlevsen L4. 

Oncholai!noides striat1.l1:l Chi t-<;·IQoo. 2B 

VDrr.C!;;o:::a spo lB 

ParaJ.inhomoeus brevic8.1].d3.tus. SteY.Iloven IB 

C:.ratholpilT.us spo 2)'. ... 

SCr2.:10nc:crca reticulatum Chi tviood lB 

Gonionchus spo 2A 

Cobbia trl?fusi8eform-:'..s De }J:an 2fl. 

A:':OEola.irr.1s sp. 1 lB 

Sao2.t.ierL'.. an1.2.cp.JJ.diBna 'viieser lB 

Cylindrotheristu3 sp. 2 lB 

~lairn.u~ CHpacosus Hopper L.'3 

l~etachromadora ohesa Chi hmod 2A 

?enS8.n~ ca s.:? 0 lB 

Para:71ic.rolairnus sp. ill 

D:.~cQ~·)e::~ spo lB 

EUC!1rO~L~do::~a pect·.1..nata Viieser ['..: Hoppe.!' 2A 

".,,,,,,,,,,,.,,,,,,,,,,,,,,,"',,,, ", ",,.,,,,,,,,",,,,,,,,,,,,,,,,,,,"" 

7 8 10 'II 13 14 23 25 
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?pec:Les 

~~f;t'2::1cl:blaimus sir:l"olex i;iiese1' (,: Hopper 

Eonrr::/s tr:::ra E.areleGc'-.YJ.tul".!: DeCon:i..nck 

.Q:1~C:'::"2.~:O:r·j_ t.:-, f..L:;_doschr~c:i.derei .b'ilipj cv 

Pela~o~e~ella sp" 

Onc(!olai~n1.1S \!i:-ciclis Bastilli'l. 

:·~esD~<='.~~J;iio!l. spo 1 

Unidentified l-Ionhysterida,e B 

rJ2.r·F. .. l~~Dh.o!"1oeus spo 1 

:·:,')no::.c:~ olri:~:us ~~~~iJ_la-t~..ls l(l~eis 

HeSaC2..i'1thion conicus Filipjev 

PS21~onoma heyalatum Chitwood 

:;';~~tirll0~}1~.rsteT·rt. sp. 1 

TricOPla adelpha Greef 

h:O:-cOJ.n.·l..li'.U s den2.ni DeCo'ninck 8,: Stekhovsn 

fiD~oseltula so. 1 _--",--._ '.a..._.___ ~ 

paratripyloiu2s .loD:::ic8ud2.ta Stekhoven 

L~isclla lon~icmlda Cobb ------

ii' 'I 'lill~H~IIWI'!!fP,1I1IiL PjIH~!t". ".1\",,' <l1I111N r~111 tWill< "1lIliH'IHI, !l1:'1'1II-it!I(~ 1 ,!III f.~ il'11 jill I II' 011 ,I nte " lI_. 

:B~eeding 
Type 

:;.}:;2.tion 

:' s 7 s 10 23 ?c: 
~/ 14 11 13 26 

R SoB 

32 



35 37 61 

2.7 

2.7 

103 

103 

103 5.0 

100 

0.5 

0.5 

0.5 

0.5 

63 

5 .. 0 

1~4 

0.7 

1.4 

104 

0.7 

1.4 

67 

0.7 

-~~M'lC!'"~':X;.~~~ .-.~_ .. _.-_____ , ______ _ 

6" c.. S6 90 100 103 lOS 126 1213 130 

10,0 1304 .3.1 19.6 

0.6 4.8 

1 .. 5 3.6 2.9 

21.7 2.1 20 6 104 7.1 1.1 

100 ,7.9 1 .. 1 

1.0 

2.2 

I .. ) , 



Sg ech::s 

Unide~tified Liru~o~oeidae B 

Feeding 
type 

lB 

.?C!.l~;:::1ic:r·cllaimus 111n2.t,u~ ':.:Iiesei'" & Hopper 2Jt 

Axonolai;r.up interrogati vus ~Iieser 

Ter~sGhel~il1Gia cO!T!..;1u.nis De :·'12'! 

;:;:''TIOl!(:::l3. obtuS:2..Cimdf'tu;,; De i'lcUl 

l:.;ury~tomina minutiscu1ae Chi tt.,rood 

~Ilicy·olctir;n.ls Sl-JO 3 

~·Ir~'(,9.1i.~-J:ornoeus filicn.l1cl('.it.lls JLllgen 

Halalaimus alatus Tinlffi 

Trefu.si2 Sp,-. 

T~~cri:';tus S'O. 1 ------
Peralinho:noeus 'buculentus vJieser -,----

t:OiL'1;CIS ter,'] l'licro~)hthal::l8. De Hen. 

Eala.la.ir.:us su:\)e:tcirr'batus OerIe.ch 

Ca'r'2y12_?:'T!J,S IIlirus L;crlach -

.r!.·:'~onol2._~:fi\lS sr;JICtlS De 1·1CL'l. 

Leptolo.iinu.s spo 

E2.J.2,lairnus loncicol~is }UlGen 

'I lmlllil 'IU'lilllI Rhl! jU, U"lI~UIl!' I ,.",1.1, ,!,~Jtl'1W 1111 ~I IMNI 1"IIIUiIIIl, 110,' 1~ln ltlHf. I II! I Ut", 11~ I 1111 'I II, .~1 1.1 'II~ 

lB 

lA 

lB 

2B' 

2A 

2A 

lA 

lA 

lB 

1B 

lB 

lA 

IB 

1 1") 

.L:) 

lB 

13 

~:tc~tion 

i:: ::::: 
./ 7 8 10 11 1 .., 

-,) 14 23 

O~9 

25 26 32 
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~Specj."8S 

tl(:r::l3..ss()-:!.J.I~.i:-:l1.:.s sp. 

LeDtol~i,r1US r:apilliger De Han 

£,l:L C 1'0 J. ,:,-ir~r,-~ ssp 0 4 

I ..::~i c 01::r~ sp. 

Bo.rboDesa horridu!1l Gerlach 

Dj.plop?:~·'ll2. nud3. 1Jcrlach 

g~pl~~:J.c;t:ll2. lo'n;3iC:G~~ v81~12ch 

~iesQria Diea Gerlach 
~---

Jar-f2ia do~si Alleen 

PSE::lio~-:e:,n. rir<i ::iU;1 Chi tHOOd. 

;·Iesac,:l.!1thion Spo 2 

'!' P_l~\!.'li :::. S p • 2 

:--~ic!:ol":1~~~ 3~). 5 

C<lr:~)I1:ai~'l~1.S sp. 

Td.cor,p. c:rl::"ndric audo.. Chi-bJoo3. 

lJ2.S~r:18;f:el1a p:15,1 <m,~idll Chi:t,1,JOod 

Proch~omadorella 81: 0 

~12:i.r:"·'':~ sp. 

; •• 1: HIfU:U:·IUlIIlil !1llll~'1i.ll~lRti<,·.·:'II' ;rw.llfj,lllI',\I'!ilIHL ·:111.nmli.!I.~1q~ $!t:tt I IIIrU~J.8jl hI! I ff"":1 1.1.111, I. ~ , 
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. Table 6 0 Dlstributional trends exhi.bi ted b~y thfJ 25 commonest species 9f ntlmatodG~1 

. in Long Island Sound, April 1973 

Eut';y"topic Affinity for s2.nd Affinity for mud 

Odontophora armata Paracanthonchus caecus HCl~ichoanolatmus 1'arit&118nsi.s 

Tr:tpyloide.s gracilis Hicrolaimus dimorphus Saoatieria pulchra 

Theristus problematica TeT'~'chellingiD. longicaudata 

Sphaerolaimus balticus Theris t.UB l1orTl13.ndi CUB 

Procb.2"mnadorella ne.apoli tina Spirin:i.a p'arasi tif'eX' i), 

Desmoseolex aJl1erieanus Neotonchus plmctatus 

Sabatieria eel tica 

Euchromadora gaulica 

,.. ...-
V~rvuu.t,JTla 1JcntueaUQa 

Dt;;s}.llodora tenuispieuium 

Dorylaimopsis metatypicus 

Neochromadora poeeilosoma 

Desmodora quadripapillata 

Xyala striata 

Monoposthia mirabilis 
./ 

Sabatieria hilarula 



li'IGURE LEG~NDS 

Figuro 10 HaD of Long Island Sound, shoHing the. c~tation locations and 

division of the Sound into New York Clty, Westcrn,9 Central and Eastern 

Regions 

Fivu'e 20 Trellis diagr'am for th~ 26 stations selected lor analysis of nematode 

spccir.::;a composition, April 1973~ shOirlng the degree of faunal affin:1.ty 

among the nematodes 

Figure,3" Distribution. of nematodG feeding types :1.n the .five major sedimentary 

Figure 4" Ranges and medians of nematodepopuJ.ation clenci ty (m.mbers of indi vidua.ls 

per 100 cm3 of sediment) > species divElX"si.t.y (H I) ~ species riclmess (.5;=(,), 

and evenness (J) in the five major sed:i.montary h2..bi tats, April 1973 

Population d.ensi ties of- Df:matodes (mlmber of indi v"iduals pc:;:' lUG 
3 

em 

of "sediment) in April (first bar) arid Sept.ember (second bar) 19'13 at. th0 

41 stations in Long IsID..L"1.d Sound selected for" m!'.~iofauna analysis 
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