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ABSTRACl 

A thr~e year study was undertaken to determine primary productivity and b~sic food chain relationship~ in two Long Island embayments. 

The areas chosen were Moriclds Hay and Shinnecock Bay, located on the southern shure of Long Island. ::.1riches Bay receives waste loadings from treated wastes and sludge deposits originating from past and present duck farms located on tributaries to the bay. Shil'.n.ecock Bay is connected via a coastal canal (Quantuck Canfll) to HorichF,:; but does not h.we any major sources of poU.ution located al()".lg its siloreline. 

The stud) was designed to determine water auality in the two bays, sedime~t distribution. the effects of pre~ipitation on water quality and phytopiankton populations. 

Analyses of the data do not i.ndicate any significant differences bet­~'en the two ;,ays on the basis of the parameters chosen. The average sal­inity of l-loriches Bay was 1.6 pans per thousand (0/00) lO\-ler than the average salinity of Shinnec)ck B~y (27.5 0/00 versus 29.1 0/00). 

Geography: 

Horiches and Shinne~ock Bays are coastal E.:nbayments located .:.long the southern shore of Suffolk County, Long Island, ~ew York. The bays are pro­tected fro::1 the Atlantic Ocean by a narrow barrier beach, although each is connected directly to the Atlantic Ocean by means of a shallo\<l tidal inlet. Narro\<l Bay connects the western portion of Horiches Bay to Great South 5a)'; Horiches Bay and Shinnecock Bay are connected via the Quantuck and Quogue Canals while the nort1. :rn portion of Shinnecock Bay is connected to Great Peconic Bay by Shinllecock Canal, (see Figure I). 

Noriches Bay is approximately 8 miles in length· and Shinneco::k Bay is approximately 6 miles 10llg. Both vary from one to three miles in width. Depths in each bay average about five feet and exceed te~ feet in only a few areas such as the intercoastal channels. 

History and Importance: 

Noriches Bay has a history of probh':ns related to water pollution. A storm caused closure of !-Ioriches Inlet during 1951-53 reduced the mean tidal range from 0.6 feet to 0.2 feet and decreased the total volume exchange by about 65 percent. l During the time the Inlet was closed, a "bloom" v1: plank­tonic microorganisms (NannochlC'ris atot:lUs) occurred throughout tl:.: bay, practically excluding the more-no-rmal estuarin~ plankton flora. These blooms of Nannochloris gave the water its characteristic green color and presumably caused the decline of shellfish populations by suffocation altributed to low dissolved oA~gen levels. Such phytoplankton blooms were found to result from the chemical '.:. ture of the pollutants and the physical and chemical conditions in the bay w~ters associated with its reduced flushing rate. 2 

1 Nichols, M. M. 
2 WHOI f.!58-57 
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Horiches Bay receives drtJinage from mfony fresh 1.Iater streams along its 
northern shoreline. A large duck farming and processicg industry also 
flourished in this same area, discharging duck wastes directly into Y.~riches 
Bay through these estuarine tributaries. Although duck farming activities 
have been significantly reduced in rec~nt years, leachates from decad~s of 
sludge buildup continue to affect the bay waters. More than half of ~he 
productive bay bottom is considered uncertified from a bacteriological stand­
point by the State and is thus closed to the harvest of shellfish. 

Shinnecock Bay is in a relatively pristine condition, receiving limiteu 
fresh water drainage of land pollucants. There is essentially no duck farming 
or any .)ther industry affecting water quality. Compared "-'ith l·!oriches Bay, 
the hUlr.an population along the shoreli~.e is relatively sparse and natural 
beache5 and -marshlands abound. Virtually all of Shinnecock Bay is c12ssified 
as certified by the State and thus open to the harvest of all species of 
shellfish. 

Coastal lagoons such as Horiches and Shinnecock Bays are importaat be­
cause many iish of corr~ercial value spend part of their lives within the~e 
areas. Some species spawn and the young mature within the protected con­
fines of the lagoon. Concerning management of estuarine fisheries, J. L. 
HcHugh stated, "~ell over half of our domestic comm~rcial fish catch is 
based on estuarine dependent species. Typical fishery resources of these 
estuaries are oysters, clams, crabs, shrimp and a variety of coastal and 
anadromous fishes which use the inshore e:;tuary seasonally".3 

Speaking of estuaries. Thomas R. Glen~, Jr. of the Interstate Sanitation 
Commission stated that "mo·:e applied biological research is urgently needed 
to provide engineers and pla~ners with the necp:qary facts so that abatement 
programs ca'1 achieve water quality necessary for a.::uatic life". 4 

Although l'Ioriches and Shinnecock Bays are sjmilar in many respects, the 
duck farming activities located along the north~,rn shoreline of Moriches Bay 
do res\,'lt in a major nutrient loading to Moric:les not found in Shinnecock Bay. 

This study was designed to investigate the relationship between water 
quality and the primary producers in these environments. Primary pro-~ctivity 
and basi~ food chain structures were also investigated for comparative pur­
poses between the two Bays. 

It is felt that a basic understanding leading to an intelligent usage 
of these environments can lead to continued productivity c= these embayrnents 
as spawning and nursery grounds essential to the continu3tion of a viable 
fishing industry • 

}!ETIIODS i\~D ~1ATERlt\1.S 

.Tob 1) Determin<ltion of water qU.:1lity: Six (6) primary sta!:ions were esta­
blished in e:Jch bay. The location of each st<'tion is shown in Figure II for 
Horiches Bay and in Figure III for Shinnecock Bay. Measurements were recorded 
at each station for dissolved oxygen, salinity and temperature. Water samples 
were also collected at these stutions throughout the duration of the pro~ect. 
These samples were returned to the labor~ ory and analyzed for suspended solids, 
nitrogen and phosphorus. IJeterminations were made in accordance with Standard 

3 A Symposium of Estuari!1e Fisheries, Amer.Fish.Soc.Special Pub. , No. 3, 1966 
4 A Symposium of Estuarine Fisheries, Amer.Fish.Soc.Special Pub. , No. 3, 1966 
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5 Methods for Analysis in Seawater. Measurements for each sample date are 
averaged for each bay and presented graphically by Figures IV through IX. 

Job 2) Determination of sediment distribution: Samples for sp.diment anzlysis 
were collected thro~ghout each bay either by diving or by means of a grab 
sampler. Each sample was mechanically sorted and graded. Those samples which 
were comprised of a silt/clay fraction (grain size less than .063mm.) ex­
ceeding 15 percent were subjected to hydrometer measuring techniques ~o 
further different i ate these types. 6 ~Iost samples were further analyz~d to 
quantify organic content. 

Sediment distribution maps showing sediment gradients were prepared for 
each bay (Figures X and XI). 

Job 3) Determination of the effect of precipitation on nutrient levels in 
Noriches Bay: A major portion of the chemical nutrients were believed 

to enter Moriches Bay as a result of land runoff and duck sludge erosion fol­
lowing precipitation. Ten stati0ns (Figure XII) along th~ northern shore of 
the bay were sampled during extended periods of dry weather and also following 
periods of recorded rainfall. A one liter sample was taken and analyzed for 
nitrogen and phosphorus concentrations. 

Job 4) Determination of phytopl ankton popul acions: Water samples were col­
lected at the six primary stations (Figures . II and III) for analysis of fhy­
toplankton populations. Samples consisted of one liter of wate:::- whi(:h "'ere 
preserved immedi ately following collection. Upon return to the laboratory, 
each sacplc was allowed to settle and was then decanted so that the total 
phytoplankton pop~lation of one liter was contained in 100ml. of sea w~ter. 
The samples were stored in this condition until microscopic e:{aminations were 
made. 

In preparation for each analysis, a lOml. portion of the 100ml. sample 
was further concentrated to 1.Oml. by centrifugation. A fraction of this lml. 
sample ,.as then counted using a standard Palmer nannoplankton counting chamber 
with a Whipple disc in the microscope ocular. All counts were conducted at a 
magnification of approximately 440 X. Due to the magnification and concentrations 
involved, each organism c0unted represents 433 or3anisms per 1.Oml. of original 
sample. 

The data obtained in the first, second and third segments of this project 
are p~sented in Tables I, II and III respectively. The Genus of organisms 
identified is listed in Column A. Column B indicates the percent of stations 
in each bay at \vhich the organism was found at least once during the sample 
period. Column C indicates by percentage, the number of samples containing 
an organism compared to the total numbcr of sampl~s counted in each bay. Column 
D indicates the rel a tive percent of each organism out of the total organisms 
counted for each bay. 

RESULTS AND DISCUSSION 

Job 1) Wa ~ er Qual i ty: Determinations of salinity, temperature, dissolved 
oxygen, suspended solids, nitrogen and phosphorus \vere made on samplcs col­
lected from six s t a tions in each bay (FigureS II and Ill) Lhroughout the project. 

5 Strickland and Parsons, 1968. 
6 Shepard, Francis P., 1954. 

-1 
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The measurements for each sa~pling date are averaged for each bay and presented 
graphically in Figures IV through IX. 

Measurements within each bay do change from one sample date to another, 
although average values for each bay indicate the seasonal variations. The 
higher values for nitrogen, phosphorus, suspended solids, temperature snd 
dissolveJ oxygen alternate between the bays. Maximum, minimum and mean 
values for these parameters are presented in Table I. These values are ob­
tained from measurements wade at each primary sampling station (Figures II and 
during the project's three segments. No significant differences between 
Shinnecock and Moriches Bays are indicated for nitrogen, ph~~phorus, sus­
pended solids, temperature and dissolved oxygen. 

However, there is an observed salinity difference between Shinnecock and 
Moriches Bays. This difference, although slight, may be important. The 
average sali~ity for all stations in Moriches Bay for the three year period 
is 27.5 parts per thousand \yhile d.e corresponding value for Shinnecock Bay 
is 29.1 parts per thousand. The average salinity for Moriches Bay is 1.6 parts 
per thousand lower than for Shinnecock Bay. 

This salinity difference mzy be an important factor in the production 
of hard clams (}Iercenaria mercenaria). Large concentrations of hard clams 
exist in many areas of Horiches Bay. Shinnecock Bay is much less proaucti.ve 
for hard clams when compared with Horiches. If the hflrd clams in Moriches Bay 
are existing nea= the upper level of their salinity range, then an increase in 
average salinity of 1.6 parts per thousand in Shinnecock Bay may be significant 
'-lith the higher levels proving detrimental to spawni:lg. setting, growth or 
other biological functions necessary for successful hard clam production. 

Job 2) Sediment distribution: Twenty-eight samples for sediment analysis 
were collected from Shinnecock Bay and forty-one from Horiches Bay. Sample 
sites were distributed throughout each bay. 

III) 

Analyses of data indicated that three basic types of sediment were present. 
The general categories into which all samples fit are as follows: 

1. ~ (comprising 95 percent or more sand). 

2. Sandy silt (sand with up to 30 percent silt). 

3. Sand-silt-clay (sand with up to 50 percent silt and up to 10 percent clay). 

Shinnecock and ~ ·!oriches Eays have similar amounts of sand calculated on a 
percentage bas is of total S"':';.> les. The percentage of sediment samples in the 
sand category is '.6 percent for Shinnecock and Sl percent for Moriches Bay. 
However, a dissimila ~· relationship is observed for the sandy silt and sand­
silt-clay categories. Sandy silt compositions were found in 14 percent ~f the 
Shinnecock samples and 27 percent of the Horiches samples. Similarly, the 
sand-silt-clay compositions \.ere found in 40 percent of the Shinnecock samples 
and 22 percent of the ~!oriches Bay samples. Sediment distribution maps based 
on the 3 c2tegories above are presented in Figures X and XI. 

Job 3) Precipitation and nutrient levels: Nitrogen and phosphorus analyses 
were conducted at ten sampling sites along the northern portion of Moriches 
Bay (Figure XII). Samples were collected for this portion of the study from 
April through O'.;t·obe":" 1975 on 21 occasions. The purpose of this study was to 
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~. 

l. 
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Water samples collected from typical blooms have been found to contain 
50,000 to 100,000 organisms per milliliteL' 'If water. It should be emphasized 
that these r,henomeno usually last a few days . ' . I cause no permanent alter .. 
ation to the ~~vironcent. 

CONCLUSIO~ 

This project wa~ desi£ned to obtain and ~~=~are chemical and physical 
-::haracte::istics of two '3djacent marine environments " .~lative to primary 
procuction and basic fo.)d chain structures. The two bays chosen are similar 
i~ mos t respects, with t~e noted exception thot extensive duck sludge deposits 
are still located in s~reo~s tributary to }!oriches Bay. The study was under­
taken to detect basic ecological differences, if any, between these two bays. 
An intensive investigation of the relationships between water quality, sedi­
mentation and basic food chain organiSms found in the two environments was 
undertaken. 

No significant difference ~xists between bays based on mea~urements of 
suspended solids, dissolved oxygen, nitrogen, phosphorus or temperature. A 
small but possibly i mportant difference exists for salinity measuremer.ts. 
Based on all ceasurements made during this project, the ave=ag~ sa1i~ity of 
Moriches Bay is 1.6 parts per thousand lower th<.n that of Shinnecock Bay. 
This difference may be a major factor for the greater hard clam productiJn 
from Moriches Bay as compared to Shinnecock Bay. 

Analyses of sediment samples showed similar sand content of the sediments 
f~~ both bays. A dissimilar re1aticnship between bottom sediments exists for 
s1J:31Ier grain size ca tegories. The sat.rl-silt content of }!oriches Bay is twice 
that of Shipnecock while the sand-si1t-c1~y content of Shinnecock is twice 
that of Moriches. 

Phytoplankton populations were enumerated fo= each ~ay dur~ng each pro­
ject segment. Data comparison indicate little difference between ~~e two bays. 
This similarity of !-'hytop1ankton populations is attributed to the Si'llilarities 
in water quality determined fot· each environment. 

In order to explore a possible relationship between storm water runoff 
and nutrient Lonccntr~tions, samples were collected from Moriches Bay before 
and after rainfall and analyzed for nitrogen and phosphorus content. Although 
there are indications of higher levels following rainfall, cot enough con­
sistent data are available to warrant conclusions as to the effect of rainfall 
on nitrogen and phosphorus levels in Moriches Bay. 

Data collected during the project Jid not indicate any major ecological 
differences between Shinnecock and Moriches Bay with the exceptioc of the 
average salinity values. Salinity volues in Shinnecock Bay were 1.6 parts per 
thousand highp.r than those in Horiches '.Nhich could be a significant factor 
since salinities in both bays are near the upper salinity ra!~cs for hard clam 
propagation. Reported landings for hard clams have been higher for Moriches 
compared to Shinnecock Bay. 

The apparent nutrient loading of Moriches Bay is not reflected by measure­
ments of physical and chemical parameters made ~'ring this project. Both bays 
appear to offer equal potential as spawning and nursery grounds for numerous 
species of finfish of commercial importance found in the marine waters surround­
ing New York. 
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.. 
SUmlARY OF WATER QUALITY 

TABLE I 

Shinnecock Bay I-loriches Ba:z: 
H.lx. I'li r.. Nea n Max. Hin. Hean Sal. 0/00 30.4 27.7 29.1 29.2 26.1 27.5 

• 'I ~mp. °C. 24.05 6.02 16.62 25.83 5.78 17.26 
Nitrogen mgt1 3.68 0.32 2.41 3.20 0.25 2.14 
Phose mgt1 5.95 1.15 2.46 5.92 0.90 2.51 

T.Phos. t:lgt1 126.14 1. 75 15.30 105.66 1.92 14.35 
Sus.so1.mg/1 18.77 14.0 16.56 20.67 13.0 16.29 

U.O. % sat. 126 82 112.53 151 83 114.73 

,< 



.. 
"- 1973 PHY70PLANKTON DATA 

TABLE II 

COLUMN A COLtJ}1N B COLtJ}lN C COLtJ}m D 

DIATOMS S M §. ~ ~ ~ ... 

'- Achnanthes 33% 17% 3% 17. 0.2% 0.1% 
Asterionella 50 0 7 0 1.7 0.0 , Biddulphia 83 17 24 1 6.5 0.1 
Campy10discus 0 33 0 3 0.0 0.2 
Ceratu1ina 17 17 1 1 0.3 0.5 
Chaetoceros 33 0 4 0 0.4 0.0 
Cocconeis 100 100 96 79 16.6 22.0 
Coscinodiscus 100 100 49 26 9.4 2.9 
Cymbella 83 100 18 34 2.0 3.5 
Dity1um 0 33 O . 3 0.0 0.2 
Gyrosigma 50 67 4 12 0.5 0.9 
Leptocylindricus 50 33 4 3 1.4 0.6 
Licmorpha 33 17 3 3 0.3 0.2 
Mastog1oia 17 17 1 3 0.1 0.2 

I; I 

Navicula 50 83 6 12 0.5 1.2 
Nitzschia 100 100 42 16 8.7 2.5 
Opephora 100 100 42 49 6.1 9.8 
Pinnu1aria 17 a 1 0 0.1 0.0 
Pleurosigmc. 67 33 10 6 0.7 0.5 
Rhizose1enia :3 17 3 1 0.2 0.1 
Ske1etonema 100 100 33 22 18.8 35.1 
Striatella 33 17 < 1 0.2 0.1 
Synedra a 17 0 1 0.0 0.1 
Tha1assionema 100 100 18 13 4.3 1.6 
Tha1assiosira 87 100 13 13 4.9 2.5 
Tha1assiothrix: 13 17 :; 1 0.5 0.3 

i .~' 

DINOFLAGELLATES I 
I 

Amphidinlum 17 0 1 0 0.1 0.0 
Ceratiu!.! 33 1)3 3 12 0.2 0.9 
Exuvi~l1a 67 83 10 10 1.0 1.2 
Goniau1ax: 67 100 13 18 2.1 2.3 

I { , 

I ' 
Gymnodinium 100 100 39 43 7.1 8.8 
Noctiluca 17 0 1 0 0.2 0.0 
Peridinium 67 0 8 0 0.1 0.0 
Prorocentrum 100 100 24 16 3.5 1.5 

I i 
I 'Ii 
I 

!( S = Shinnccock I ,~ 
M = Moriches 

t , 
I 

... 1 • 

I 
I , 
! 

, )1 ' " ,) \ ': 

.. ' 
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__ ..... M _ • •• • ~ co.' ... _,.~.~;. .~-I; .. ~ _:... ... ~.--J..,&i>_'"':..·~.l.~_"' ... ,"_'_~ .,;.~ .. .i.< ........ ~ .... '~ ... k •• _L,;...~'cn;.~.;..,.;.:: •• ,;..:.aa._;;;....-..i"~ ._* .. _~ .. '*"'~~ ... .:::.;~ .... lIi4~;~~ .... ~~~·.;,'a:.tp;r .• ;· ' ..... & ..... ·wfg . .r ·~f~· ___ ......... _ 



~ ~ .... ," """"'''1 ........ ~~,.., _ 0<:. _ .... w .... ;-.... ,.. _ .. ~ _, _ _ :"'" ~'¥.':'11!1'>-.,..,,,~-~ -<"'f'/" 
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• 
c. 

1974 l'HYTOPLANKTON DATA 

TABLE IIi 

..... 
COLUMN A COLIDIN B COLUl-1N C COLUNN D 

" ~1>1S S !1 S !1 §. M 
, ) 

Bidu1phi.:l 33% 17"/. 1.21% 0.58"1. 1.077- 0.21-, C,ampy1odiscus 17 17 0.61 0.58 0.21 0.2 Ceratium 17 0 0.61 0 0.42 0 Cocconeis 100 100 16.97 21.05 11.99 19.08 Coscinodiscus 100 100 17.58 14.04 12.85 10.84 Dity1um 17 0 0.61 0 0.21 0 Gyrosigr.13 33 17 1.82 0.58 0.64 0.2 Hemiaulus 17 0 0.61 0 0.21 0 Licmorpha 50 50 2.42 1.75 1.28 0.6 Mastogloia 0 17 0 0.58 0 0.2 Melosira 0 17 0 0.58 0 0.8 Navicula 83 100 6.67 7.60 2.57 3.41 Nitzschia 100 100 6.67 4.09 3.43 3.01 Opephora 100 100 15.76 18.71 11.56 11.85 Rhizose1enia 0 17 0 1.17 0 0.6 Ske1etonoema 50 0 1.82 0 4.28 0 Synedra 17 0 0.61 0 0.21 0 Tha1al':,>i.one1llJ 50 0 1.82 0 1.28 0 
DINOFLAGELLATES 

Exuviella 83 83 4 5 13.28 9.44 Gymnodinium 100 100 10 8 4.93 6.63 Peridinium 0 67 0 2 0 0.8 Prorocentrum 100 100 10 15 29.55 32.13 

S - Shinnecock 

M • Moriches 

._----------- _ ._--
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1975 PHYTOPLANKTON DATA 

TABLE IV 

~OLUMN A COLU!-IN B COLU!-IN C COLUMN D 

.' DIATOHS S .t! ~ ~ ~ !! • Asterionella 1-n CfI. 2% 04 1% 0'1. 
t Bidu1phia 50 17 12 2 1 ./1 

Campylodiscus 33 33 5 5 1 /1 
Ceratium 17 17 '. 2 /1 /1 .- '-
Chaetoceros 50 '1'3 7 5 3 /1 
Cocconeis 100 100 ·'-3 60 9 6 
Coscinodiscus 100 100 69 50 23 5 
Gramatophora 17 0 2 0 /1 0 
Gyros:~gma 33 33 5 5 1 /1 
Leptocylindricus 33 33 5 5 2 9 
Licmorpha 17 33 2 5 /1 /1 
Navicula 83 100 33 26 6 1 
Nitzschia 100 100 29 17 4 1 
Opephora 100 100 76 5~ 17 5 
Rhizosel'c!nia 100 50 14 7 5 /1 
Ske1 etonem:~ 33 17 7 2 2 /1 
Synedra 17 0 2 0 /1 0 
Tha1assionema 33 0 5 0 1 0 
Thalassiothrix 17 0 2 0 1 0 

DINOFLAGELLATES 

Exuviella 100 100 33 29 26 9 , 
Goniaulax 17 33 2 5 1 1 
Gymnodinium 67 67 17 14 8 2 , 
Peridinium 17 17 2 2 /1 /1 , 
Prorocentrum 100 100 43 36 6 57 

. 
c-

S - Shinnecock 

M • Horiches 

--------------­
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