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Introduction 

Numerous problems arise in the utilization of 

est\larine areas. · Most noticable are those re la tad to 

pollution, but many others related to shellfish culture, 

sport fishing, recreation, and urban development are 

also involved. The Great So1;lth Bay system is presently 

.· · exp~r_iencing the effect of all of these diverse forces 
.. 

and the question of its survival in its present state 

hinges on the. intelligent plannin,:!: lised to reconcile such 

varied uses. Decision making requires a knowledge of 

alternative actions and the consequences of these alter-. 

natives. It ·follows therefore, that some· baseline or 

norm must be available against which comparisons may be 

With recent completion of the Nassau-Suffolk Bi

County Master Plan and the incre~sed awareness of the 

water supply needs of Suffolk County as outlined in the 

Holzmacher reports (Holzmacher, McLendon and Murrell), 

there. are increased requirements for a more detailed under-

startding of the general impact of proposed .development on 

_the;water -quality of the bay systems of Long Island. Before 

the consequez:ices of clec.reased ground-water levels" point-

source outfalls, or single point recharge can be ~valuated, 

the 'C;haracteristics of the receiving body of water must 
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be known. At present most proposals either deal with 

discharge via streams or outfalls or attempts at single 

point recharge. These actions immediately raise quest

ions as to effects on the salinity ·or the receiving body 

(increases due .to. stream elimination or decreases due to 

increased freshwater. input from large outfalls) and changes 

in nutrient levels (increases at point sources from out-

falls or decreases due to elimination of surface water 

runoff. 

There are few studies available on the water qual-

ity of Great South Bay and adjacent waters. Several were 

completed more than fifteen years ago by the Woods Hole 

Oceanographic Insti(ution (WHOI)(Redfield,J950,1952; 

Bumpus, et al,1954; Ryth~r et al, 1956,1957,1958; Guillard, 

et al, 1960) and even these were:limited by the length 

of time samplings were carried ou\t. Several other agencies 

have or are presently monitoring various parameters(Foehrenbach, 

1968; Koetzner;l966; Ryther,19.54; Wilson and Brenowitz, 1966). 

However, these are restricted to specific goals such as 

shellfish analyses, coliform counts, hydraulics, or small 

georraphical areas. With the exception of a three year 

sampling program initiated by the Adelphi University Insti

tute of Marine Science(AIMS) in 1968, there are no long-

term, bay-wide studies available on Great South Bay. 

A general literature review of' the existing data base 
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related to the physical and chemical ~~aracteristics 

·or Long Island waters has been completed by the Center 

.for Environment and Man (Cheney, P.B., 1970) and the 

New York Ocean Science Laboratory (Anon., 1971). In 

~ehe~al these reports indic~te a genetal paucity of in~ 

·· . formation on the physical and chemical properties of the 

·. south shore bav waterrs. ·. . '.. ... .. 

Several investigations have shown that nitrogen is 

the.main limiting fa¢tor in the growth of excessive plant 

·material in Lone Island waters and the adjacent continental 

shelf (Ryther et al, 19.58; Ryther & Dunstan,1971). The 
: . ' . 

nitrogen/phosphorus ·.(N/P) ·ratios are especially imp<•rt-· 

ant in characterizing the.potential for eutrophicat on in 

these cases, Ryther et al(l958) pointed out that d ssolved 

inorganic phosphorus (DIP) could also be used as an index 

of pollution by duck farms and other sources. 

It is recor,nized that, in addit.ion to spatial 'ari-

ations in these parameters, signi~icant seasonal fl1ctu-

ations also exist, necessi~ating lonp-term studies to 

provide valid baseline data. This .author (Hair, 19t..8,1970) 

has shown prcnounced.seasonal variations in dissolved and 

particulate nutrients in Goose Creek, Lone Island and dramatic 

long-term changes in these nutrients in Great South Bay 

and ·Mo:ri'ches Bay. If. the fact of seasonal fluctua tiona 
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furth~r modified by long-term variations,is realized, 
then the requirement for periodic updating of baseline 
data must be accepted. Without· periodic monitoring on 
a bay-wide basis, questions as to water quality standards, 
effluent standards, and sources of potential eutrophication 
cannot be answered. 

A complete study of all sources of nutrient additions 
and tt'.eir effects on the recei vinr; body of water would 
require prodigious sums of, money and untold man~hours of 
effort. While this may be ideal, much .can be gained by 
selective monitoring of fewer, more important parameters. 
The present study was designed to determine on a first
cut basis, the general concentrations and distribution 
of essential plant nutrients in the bays and those areas 
which may act as sources of possible eutrophication. It 
is not intended to be the definitive work on the nutrient 
chemistry of Great South Bay but rather to point the way 
for future- intensive investigations. 

AREA OF STUDY 

.Great South·Bay and Moriches Bay are located along 
the south shore of Long Island and separated from the 
Atlantic Ocean by the Fire Island Barrier Beach (Fig. 1). 
Great South Bay is approximately 47 miles in length (92 
square miles) while Moriches Bay is ·10 miles long {15 square 
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miles). There are appro~imately 36 creeks flowing into 

the two bays, the largest being the Carll's and Connetq\lot 

Rivers in Great South Bay an4 the Forge and Terrell Rivers 

in Moriches Bay {see Table 1 for a list of gaged streams 

and approximate rates of flow). Although not measured 

directly, Pluhowski arid Kantrowitz (1964) have estimated 

that 25 .... 30 percent of total stream flow reaches· the bay 

as horizontal subsurface flow. 
. .· -

Ther€ are. only two direct openinps to the ocean -

Fire Island Inlet in Great South Bay and Moriches Inlet 

in Moriches Bay.·· A single restricted channel connects 

the eastern end of Great South Bay with western Moriches 

Bay• 

The average depth Of the bays is approximately 1.3 
meters except in areas or dredged channels. Tidal changes 

vary from one meter at Fire Island Inlet to less than 0.2 

meters at the Connetquot River. There are extensive e.el 

grass (Zostera marina) beds throughout both systems. 

METHODS 

Based on previous work· .(Hair,1970), a network of 

39 stations was established.· Many of these stations dup

licated earlier ~ites setup.by WHOI. A comple~e: list 

of all stations with their locations is piven in Table 2 

and shown in Figure 1. or the 39 stat ions, 2S can be 
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Fig. 1: General location of Great South Bay showing sampling 
station. Circles =bay stations; triangles = river stations . 
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Table l 

' Carman Creek, Amityville 
Woods Creek, Amityville 
Amity~ille Craek, Amityville 
.Gr~at Neck Crcek,.Copiaque 
Strong Creek, Lindenhurst 

·, Neguntatoque Creek, Lindenhurst 
-;tsa.ntapoque River, Lindenhurst 
. w. Babylon Creek, Babylon 
fr.-Barlls RivE·r, Babylon · . 

Jr: Sampawams (reek, Babylon 
Skookwams Creek, Babylon 
Willett:s Cl'eek, W. Islip 

-;:t-Penataquit Creek, Bayshore 
Trues Creel:, W. Islip · 
Thompsons Creek, Brightwaters 
Cascade Lake Outlet, Brightwaters 
Lawrence Creek, Brightwaters 
Awixa Creek, Islip 
W. Branch Orowoc Creek, Islip 

. E. Branch cirowoc Creek, Islip 
~Champlin Creek, Islip 

West Brook, Great River 
;fconnetquot River, Oakdale 

Rat tlesn.ake Brook, Oakdale 
Greene Creek, w. Sayvill• 
w. Branch Brown Creek, Sayville 

.. · E. Branch Brown Creek, Sayville 
~ Tuthills Creek, Patchogue 

A Patchogue River, Patchogue 
;tswan River, Patchqgue 
)t-Carmens River, Bellport · 

Mean Annual Discharge 
( efs) 

4.3 
0.5 
3.6 
2.4 
1.7 
J.7 
9.5 
0.7 

36.0 
12.5 
1.1 
2.6 
6.2 
1.9 
0.7 
2.5 
0.7 
2.1 
5.9 
2.7 

10.J 
4.5 

40.2 
10.0 
4.5 
5.1 
3.0 
6.0 

;~1.2 

13.0 
.~.2 

! 
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Station No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
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Table ~ 

List of stations and locations 

Location 

Great South Bay Connetquot River at Timber Island 
Great South Bay Nicoll Point Bouy N5 
Great South Bay Hecksher Park bouy CJ 
Great Cove Bayshore NYSDEC clam bouys 
Great South Bay Captree Bridge in main channel 
Great South Bay Santapoque Point at Fl G bouy 
Great South Bay Amityville Creek at Fl G bouy 
Intercoastal waterway at Gilgo Island 
Intercoastal waterway at Cedar Island 
Intercoastal waterway at Captree Island 
Fire Is.land Inlet at bouy N20 
Great South Bay West Fire Island at bouy N6 
Great South Bay Point 0' Woods at bouy Cl5 
Great South Bay off Brown Point at bouy Cl 
Great South Bay off Patchogue River at bouy N2 
Great South Bay off Bellport at bouy C33 
Great South Bay off Bellpont at bouy N2 
Gr~at South Bay Carmena River at bouy Cl 
Smith Point Bridge at bouy Cl) 
Narrow Bay at bouy C21 
Moriches Bay Forge River at bouy Cl 
Moriches Bay at bouy R6 
Great South Bay at .Watch Hill bouy Cl 
Great South Bay at Barrett Beach Cl 
Great South Bay East Channel at bouy N22 
Amityville Creek 
Santapoque River 
Carll River 
Sampawams Creek 
Willet Creek 
Awi.xa Creek 
Orowoc Creek 
Champlin Creek 
Quintuck Creek 
Brown Creek 
Patchogue River. 
Connetquot River 
Senix Creek 
Forge River · 

• 

• 
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ize tributory ~treams and rivBrs. All stations were ~ampled 

'on the same day once every two weeks from May through 

November, 1972. 

Water samples for chemic~l analysis were obtained by 

means of a flow system through the hull of the research 

vessel at a point 0.5 meters below the surface.· All water 
. . 

samples were filtered immediately using Whatman OP/C glass 

: fibe·r filters. and the pads and filtrate aliquots immediately 

· .. stored on ice for return to AIMS. A'll samples were stored 

in the lab at -4°C until analyzed•· 

Temperature and salinity were measured using a Beckman 

Model R.5.;;.s induction salinometer. Oxygen measurements were 

made with a Cambridge Instruments Model l)A dissolved oxygen 

meter. The pH values were obtained from the flow system on 

the: vess·e1 using an. Orion Model 404 Ionanalyzer. 

Dissolved inorganic phosphorous, nitrite, ammonia, 

and chlorophyll pigments were performed as per Strickla11d 

and Parsons ( 1968). Nitrate .was determined as per .Strickland 

and Parsons(l965). 

All :fata was punched on standnrd 80-col:1rnn lBM cards 

with data processine and reduction performed on a CDC )JOO 

computer. ··rnput/output formats and complete data listings 

are giv~n in<Appendices A and B. · 
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Data are presented as avorape value~ for each station 

for the study period or as monthly a~erapes for all stations. 

There are two reasons for this: (1) averapes would have 

less tendencies to emphasize atypical conditions, and (2) 

past studies by WHOI and others were usually restricted 

to summer months providing a limited baseline for compar-

ison. ·Tnis approach ::nay obscure short-term changes at a 

partic11lar station but is adequate for a first-cut character-

ization of general conditions. 

RESULTS 

Avsrage monthly values of each parameter for bay and 

river stations are given in Table J. Average values for 

each parameter a~e listed by station in Table 4. 

Salinity 

Average bay-wide.surface salinity values during the 

period of study varied from a low in June of 24.75%eto 

high of 26.96%0 in. September with a mean of 25.85%D. 

Surface waters in the bay avera,·ed 0.15~ lower than 

bottom stations. Average surface salinity -vaLles for all 

river stations ranged from a low of 18.02%oin June to a 

high of 23 •80%owith a. mean of 21.65%o. However since in

strwnental accuracy is i:0.05%o, no significant differences . . 

exist between surface_ and bottom waters in the open bay. 

• 

_ .. 
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Values for bottom river salinities varied from 23.31 °/oo 

in June to 27.48°/oo in September with a mean of 25.11°/oo • 

The mean salinity for surface stations in the bay averaged 

4.20°/oo higher than those of the river stations. There 

is a close agreemont between mean surface bay salinity 

(25.85°/oo) and mean bottom river salinities (25.11°/oo). 

The low surface river val·,1es and the close agreement bet

ween bay salinities and bottom river waters illustrates the 

salt-wedge character of the rivers where higher salinity 

water moves upstream along the bottom and fresh river 

water moves downstream on the surface. A prime example of 

this.is the Connetquot River (Fig.2). Modifications of this 

type of flow patte~n exist where dredging has altered. ti1e 

natural flow characteristics of the streams such as Brick 

Kiln Creek (Fig. 3) where near fjord-type condit'ions are 

obtained. 

Figure 4 shows isohalines for the bay system based on 

the averape for each station during the period of study. 

As can be Sden, there .is a general decrease in salinity. 

values from west to east until reaching the Smith Point 

Bridge, at which point,. salinity values begin increasing. 

The higher salinities in the western end of the bay can 

be due to two factors: (1) ocean water entering Jones Inlet 

and moving eastward or (2) ocean water entering Fire Island 

Inlet and movirig westward. Previous studi~s (Foeh~enback, 



Table 2 

Monthly averages for each parameter for all bay and river 
stations. Stations 1-25 are considered bay stations. Stations 
26-39 constitute river stations. 

Salinitl Temperature Diss. Phos. Part. Phos. 
Bay Riv. Bay Riv. Bay RlVo Bay Riv. 

. ·0100 oC p.g-atP/L pg-atP/L 

May T 25.71 . 17 .30 0.25 0.83 
.. B 25.78 17.21 

June T 24.75 18.02 20.~ 2.0.43 0.21 0.37 0.97 1.52 
~ B 24.86 23.31 19.9 19.78 "" 

July· T 25.51 22.77 24.75 25.52 0.55 0.56 1.52 1.80 
8·25.54 23.98 24.66 25.27 

August T 25.55 20.51 24.00 24.81 0.71 0.91 1.15 1.87 
·B 25.61 24~ 79 23.93 24.49 

September T 26.96 23.67 20.81 21.96 1.1.5 i.46 0.94 1.96 
B 27 .16 27 .1+8 20.85 24.82 

October T 26.80 23.80 13.57 13.92 1.71 2.32 o. 7:.:; 1.00 
B 26.88 25.95 13.64 lJ.88 

November T 25.73 21.10 7.71 8.08 0.23 0.46 1.13 1.30 
B 26.20 25.12 7.79 8.04 

Average T 25.83 21.65 18.34 19.12 o.69 1.01 l.0.5 1.58 
B 26.00 25.11 18.29 19.38 

,, • 
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Table .J. continued 

Nitr.ate Nitrite Am.'llonia Chloro. Phaeo. N/P Ratio 
Bay Riv. Bay Riv. Bay Riv. Bay Riv. Bay Riv. Bay Riv. 
,ug-atN03-N/L pg-a tNo.2-N /L µg-a tNH4-N /L pg Chl 

May T o.oq 2.8 0.7 0 ·'+ 
June T 6.58 20.80 0.16 1.09 3.11 7.31 4 .4 1+6. 5 1.8 2.1 46 0 1+ 79.2 

July T 0.91 5.92 0.05 0.33 0.17 0.16 7.6 18.1 2.7 J.5 2.1 , 11.S 

August T 1.90 3.09 '0.09 0.24 1.51 0.97 5.7 17.7 J.8 6.2 4.9 4.7 1-' 
w 

September T 1.82 10.16 0.08 0.24 1.71 0.54 5.9 25.0 3.2 8.3 3.1 7.5 

October T 1.23 15.39 0.32 0.58 5.44 2.35 7 .l+ 10.8 11.8 0.7 7.6 7.9 

November T 6.04 17.77 0.38 0.58 2.69 1.08 12.0 15.6 4.q 6.1 l+O .J 40.6 

Average T 4.0·3 12.09 0.17 0.51 2.44 2.07 6.5 23 .I+ 4.1 4.1+ 9.7 14.5 



Table lt 

Average values for each parameter by station. 

Station Salinity Temp. Oxygen pH DIP Pa~t.P. Nitrate Nitrite Ammonia N/P Chloro. Phaeo. 
·. ( 0 I oo > c 0 c > (%Sat.) ug-atP/L ug-atN/L N03+NO?+NHl+_ ug/l 

DIP 
1 24~73 18.53 109 7.9 0.44 1.20 10.65 0.21 2.23 29.56 7.3 2.4 
2 25.19 18.39 110 7 .9 0.55 1.23 2.86 0.19 3.24 11.54 4.8 7.5 

3 25.35 17.90 109 8.o 0.54 1.09 3.79 0.22 3.29 13.59 6.S 6.1 

4 25.36 18.33 107 a.2 0.32 1.26 3.92 0.27 2.45 21.23 11.4 4.7 .... 
.i:-

5 26.11 18.57 102 8.2 0.57 1.08 4.07 0.20 2.55 12.03 9.9 6.3 I 

·6 26.86 18.41 102 8.1 0.97 1.19 9.57 0.54 4.23 14.76 7.8 9.5 

7 28.60 18.04 90 8.6 1.47 o.86 '4.00 0.26 2.01 4.27 5.3 7.5 

8 29.24 18.83 89 8.6 1.66 0.87 2.36 0.18 1.80 2.61 1.0 8.7 

9 28.66 lB.25 106 s • .s 1.10 o.89 1.90 0.16 3.39 4.96 8.2 6.1 

10 28.04 17.94 90 8.4 0.72 0.93 1.85 0.16 1.75 5.23 4.8 10.7 

11 28.08 18.20 95 8 .Lt- o .85 .94 1.99 0.20 1.75 4.60 5.5 6.4 

12 27.70 17.82 88 8.1 0.71 1.01 2.88 0.14 1.60 6.48 4.5 8.7 

13 26.56 17.94 88 8.2 0.39 0.91. 1.44 0.15 1.08 6.86 7.1 1.4 

• .. 
l -



Station 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

.. • 

Table 1L_ continued 

Salinity Temp. Oxygen pH 

( 0 /oo) (OC) (%Sat.) 

DIP Part.P. 

ug-atP/L 

·24.49 

23.78 

23.89 

24.57 

24.10 

24.66 

26.20 

25.36 

29.62 

24.18 

24.71 

25.84 

27.71 

18.46 111 7.8 0.44 1.24 

18.31 111 7.8 0.28 1.29 

18.21 108 7.9 0.36 1.13 

18.23 92 8.o 0.17 1.19 

18.38 98 B.o 0.51 1.53 

18.01 103 8.o o.58 1.07 

18.16 99 8.3 1.08 0.84 

17.78 108 e.1 i.04 0.82 

15.22 96 7.9 1.00 o.6R 

18.36 105 7 :) ("\ 'J • .._/ v. -~ 
, .., ., 
..L • .) ..L 

18.39 106 7.7 0.34 1.28 

18.77 84 7.9 0.57 1.17 

18.49 90 8.4 1.55 1.00 

Nitra.te Nitrite Ammonia N/P 

ug-atN/L 

6.92 0.23 

5.88 0.22 

3.17 0.18 

2.35 0.06 

3.46 0.06 

6.25 0.11 

5.07 0.09 

2.31 0.13 

3 .36 0 .14 

2.50 0 .15 

4.32 0.18 

3.17 0.17 

9.33 0.44 

3.21 

2.69 

2.95 

1.23 

1.27 

1.71 

2.s4 

2.31 

3.47 

3.21 

2.15 

2.25 

4.30 

N03+N02+NH4 
- DIP 

21.90 

29.55 

17.31 

20.~5 

8.82 

12.95 

10.67 

3.45 

5.26 

18.oo 

19.68 

9.8 

9.09 

,, 

Chloro. Phaeo. 
ug/l 

7.3 

a.a 
9.0 

11.J 

2.5 

9.3 

2.0 

4.7 

2.0 

1.7 

1.6 

2.1 

1 q' . ' 
2.1 

1.6 

1.5 

..... 
\JI 



Table ~ continued 

Station Salinity Temp. Oxygen pH DIP Part.P. Nitrate Nitrite Ammonia NIP Chloro. .Phaeo • 
( 0 /oo) (OC) <%sat.) ug-atN/L ug-atN/L 

N03+N02+NHU: ug/l 
- DIP -

27 26.00 17.94 8.3 1.19 1.40 17.53 o.88 13.05 26.36 13.0 3.8 
28 24~57 18.25 ' 8.3 0.67 1.68 18.02 0.55 8.77 40.68 19.4 10.0 
29 22.74 18.34 8.3 o.63 2.01 12.11 0.67 5.38 29 .en 35.5 8.2 
30 25.47 18.06 8.4 0.83 1.51 7.94 o.58 4.z6 15.38 18.7 4.8 

..... 31 24.86 ·18.21 90 8.2 0.56 1.69 7.69 1.03 3.96 22.53 11.9 4.4 0\ 

I 

32 22.73 18.52 90 &.l 0.47 1~83 9.98 0.65 4.20. Jl.61 24.2 4.6 
33 24.68 18.59 100 8.1 0.47 1.39 - 5.62 0.26 3.18 19.09 10.6 2. 7' 
34 24.36 18.79 106 8.1 0.99 1.40 '3.37 0.26 3.88 7.59 12.6 2.0 
35 15.88 ' 18 .30 94 7.6 0.49 1.18 2).66 0.61 6.61 62.67 10 • .S 2.4 
36 14.56 19.03 93 7.6 0.97 2.10 29.87 0.75 ~.02 37.82 15.2 5.2 
37 21.68 19.58 136 8.2 0.53 1.55 6.95 0.31 1.88 15•73 21.85 7.2 
38 24.70 18.01 98 7.8 1.72 1.18 7.65 0.24 3.95 6.65 7.6 2.3 
39 25.43 18.08 99 7.9 2.55 1.51 6.41 0.16 2.99 3.55 10.l 2.1 

• ... 
L_. 
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1968; Jamieson,1968; Ichiye,1966) have shown a net east-

ward movement of water from South Oyster Bay into Great 

South Bay. Highest transport volumes were obtained along 
. . . . 

the south shore of the bay, that is·, between Stations 8 
and 9. A significant amount of ·this eastward moving 

waters is carried out Fire Island Inlet on the ebb tide. 

Maximum tida_l excursion durine the flood tide at Fire 

Island Inlet (Anon.,1962) re8:ches a northern boundary de-

.lineated. by the 27% is~haline in the vicinity of Sexton 

and.East-West Pire Islands. The lower salinities along 

the north shore of the Bay reflect.the addition-of stream 

and subsurface gro\lndwater inflow. Because the bay is 

not stratified, values shown represent both surface arid near 

bottom condi ti.ons. Where significant horizontal differ-. . . . . . 

~nces exist, such as near the mouth of the Patchogue River, 
. . 

Vertical differences are slight until one actually enters· 

the mouth of the river. The main reason for this is the 

extremely shallow nature of the bay and the marked influence 

of wind direction and velocity on the- system. 

Temperature , 
Averare monthly temperature for .surface bay stations 

ranged from 7.7°c in November to 24.8°c in July with a mean 
·o 

of 18.34 c. Bottom bay stations average only o.05°c less 

than surface a ta tions. The difference is not·· significant 
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• Fig. 4: Isohalines for Great South Bay based_on station averages for period 
May-November, 1972. 
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. . 0 
since instrumental accuracy is t 0.05 c. Hiver stations 

0 . . 
averaged ap;)roximately 1 C higher than the bay stations, 

reflecting the more rapid equilibration of the streams 

with ambient air temperature. 

Oxygen 

Dissalved oxygen concentrations were measured on 

only four. ·occassions. during .this survey due to instrument 

failure. The number of stations and time required to ob-

tain valid samples prohibited the use of Winkler deter

minations. However, when oxygen was measured during this 

survey and during the three pr'eceeding years, concentrations 

.were consistently near or above 100% saturation. This is 

to be expected·in a shallow, wind-driven system such as 

Great South.Bay • 

.Phosphoru! 

Beca1se of previous analyses of vertical stratification 

and salinity values obtained in this study indicating vert-

. ical homo~eneity, only' surface samples were taken for nutrient 

analyses' •. · Dissolved inorganj,.c phosphorus (DIP)· in the bay 

varied from monthly low of 6.21 in June .to a high of 1. 71 

in Octob~r with a mean. of o.69 ug_;at.P/l. Average :CIP 

values f:or. all river stations ranged from a low of C .37 
'· .. i .· 

·, 

·in June to a ,h~ghof 2.32 in Octobe;I- ·with a mean of 1.01 
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ug-at.P/l. Instantaneous phosphate values for river 

stat ions were ap1)roxima tely double that of the bay through

out the study. Phosphorus isopleths for the bay are 

shown in Figure 5. 

In general isopleths for DIP show the same pattern 

as seen with salinity; that is, decreasing values from 

west to east until reaching the Smith Point Bridge. Again 

the influence of point sources can be seen as demonstrated 

by values near the Patchogue River. Obviously, had smaller 

increments been selected for plotting, additional detail 

would become evident. Howev&r, for purposes of this re-

port, values outlined here are adequate. 

Particu~ate phosphorus~ used as an indicator of 

plankton concentrations and detritu~, ranped from 0.79 

in October to 1.52 in July with a mean of 1.05 ug-at.P/l 

for the bay stations. River stations varied from a low 

of 1.00 in October to a high of 1.96 in September with 

a mean of 1.58 ug-at.Pil. In general, rivers were approx

imately 48% high.er than open bay stations. 

Isopleths for particulate phosphorus are shown in 

Figure 6. In general, they indicate water having lower 

concentrations moving along the southwest side of the bay 

with higher values in the central bay. The general counter

clockwise circulation pattern is again evident with material 
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Fig. 5: Dissolved inorganic phosphorus isopleths for Great South Bay based on average 
station values for the period May-November 1972 - All values are in ug-at P/L. 
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moving eastward along the south shore and westward along 

the north shore. The use of the word "moving" may be mis-

leading in some cases since particulate phosphorus cannot 

be used as an indicator of water mass movement per 
~· 

Unlike salinity, particulate phosphorus can arise de~ 

due to uptake of DIP and subsequent growth of phytoplankton 

and zooplankton. Therefore, isopleths could merely be i.n-

dicating areas where phytoplankton growth is taking place 

in the absence of any movement of the water mass. It should 

be noted that 1 as expected, particulate phosphorus levels 

are inversly related to DIP values in this study. For 

example, the central gyre in the bay contains the highest 

particulate phosphorus values and lowest DIP values. In 

this particular c~~e, hydrographic data supports the general 

pattern of water movement a.a delineated by particulate phos-

phorus. 

Nitrate 

Nitrate values for bay stations varied from a low of 

0.91. in July to a high of 7.23 in October with a mean of 

4.08 ug+at.N03-lf/L. River stations ranged from a low of 

3.09 in August to a high of 20.80 in June with a mean of 

12.09 ug-at.N03-N/L and averaged approximately three times 

the values for the bay. 

Figure 7 shows the nitrate isopleths for the bay system. 

Again, the eastward movement of water from South Oyster Bay 

.. 

.. 
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is soen in. the ).0 ug-at. isopleths while the opposinc 

flow from Mcirich~s-Bay .through Smith Point can be seen 

extending westward towards Patchogue Bay. The marked 

effect of stream additions can be seen in the high values 
. . 

fo~d alonp: the north shore of the bay near stations 1 and 

6. These stations are greatly influenced by inflow from 

Conrtetquot Fti ver, San topoque R i VAr 1 Car 11 Hi ver, and 

Sampawams Creek. Each of these ·streams consistently ranked 

in the six highest nitrate \·alues throughout the study 

period with the Brown River and Patchogue Hiver ranking 

first and second.respectively. The 4.0 tig-at. ·isopleth 
. . . . . 

. (:3Xtends from Bellport westward to Nicoll Point. It is 
. .. 

probable that the westward flow of water along the north 
. . ' . 

shore combined with wind driven water currents restricts '.:. ·.· .... ·. . .. · '. 

the distribution of water from these streams to the north 

shore of the bay, especially during summer months when 

prevailing winds are from the south-southwest. It is 

o'Q~ious;that the major nitrate contribution to. the bay 

' 1 s· derived f rem the ·streams alone the north shore. The 

ultimate source of the nitrate-nitrogen cannot be traced 

to individual outfalls, surface runoff, or subsurface 

groundwater.movements at this time .. However, the highest 

values were consistently obtained at the mouths of·· the 

·most heavily developed streams. It is also interesting 
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Fig. 6: Particulate phosphorus isopleths for Great South Bay ba,sed on average station 
values for the period May-November, 1972. All values are ug-at P/L . 
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Fig. 7: Nitrate isopleths for Great South Bay based on average station values for the 
period May-November~ 1972. All values are ug-at NO -N/L. 
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to note that the only eleva~ed nitrate value along the 

south shore occurs between Ocean Beach· and Point 0' Woods 

at station 13 - the location of a sewage treatment plant 

on the barrier beach which discharges into the bay. 

Nitrite 

Nitrite values for the bay ranr,ed from a low of 0.05 

in July to a high of 0.38 in November with a mean of 0.17 

ug~at.N02-N/L~ Riv~r stationa averared approximately 

·twice as high as the bay ranging from_ a low of 0.24 in 

August-September to a high of 1.69 in June with a mean 

-0f'o.51 ug-at.No2-N/L. 

Nitrite isopleths (Fig~8) 'show similar patterns as 

DIP and nitrate, -that is, higher values along the north 

shore of the bay with the lowest vahtes as soc lated with 

water moving east along the state boat channel and entering 

from Fire Island Inlet. The central and eastern portions 

of the bay show little variations in nitrite values as does 

Moriches Bay. As with nitrate values, the highest nitrite 

concentrations were consistently found in the vicinity of 

Santapogue River, Carll 1 s Hiver and Sampawams Creek. 

Ammonia 

Concentrations of ammonia in the bay ranged from a 

low of 0.17 in July to a high of 5.44 in October with a 

mean of 2.1+4 ug-at.NH4-N/L. Average concentrations for 

.. 

• 



r 
! 

! 

,·; .· 

.. ) .. 

i 

I 
I 

I 

• - ., . 

LONG ISLAND 

Fig. 8: Nitrite isopleths for Great South Bay based on average statl.on values for the 
period May-November, 1972. All values are in ug-at. N0
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river stations varied from 0.16 in July to 7.31 in June 

with a mean of 2.07 ug-at.NH4-N/L• Although average 

river values were lower than average bay levels, the high

est ammonia concentrations were consistently found along 

the north shore of the bay (Fig.9), with highest values 

generally fotind in the western portions. Again there 

is the indication of eastward movement of water along 

the south shore and a westward mQvement along the north 

shore. As with nitrate and nitrite, it is the westward 

movement of water that carries the highest concentrations 

of am.'11.onia. The influence of river stations is easily 

seen in the vicin~ty of Carll's River, Santapogue River, 

Brown River, Patchogue River, and Forge.River. 

Pigments 

Chlorophyll a ~alues, used as an index of phytoplankton 

abundance, varied from a low of 2.71 in May to a high of 

12.0 in November with a. mean of 6.4 ug Chl ~/L. Con

centrations f6r river stations ranged from 10.8 in October 

to 46.S in June with a mean of 22.J ug Chl _!!/L. Lowest 

values were consistently found along the south shore of 

the bay while high val\leS w.ere found along the north shore 

(Fig.10). In general chlorophyll values are highest in 

areas of highest nutrient concentrations with the exception 

of elevated values just west of the Carmena River(station 16 & 17). 

.. 
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Phaeophytin, used as an indicator of al~al decom

position, ranged from 0.7 in May to 11.8 in October with 

a baywide mean of 4.1 ug/l. Average river concentrations 

varied from 0.7 in October to 8.3 in.September with a 

mean of 4.5 ug/l. Since phaeophytin concentrations are 

a function of the abunciance of phytoplankton, rates of 

decomposition, and physiological stat.e of the algae, no 

isopleths were constructed. They are utilized here 

merely as supportive evidence for decomposition and re

lease of micronutrients. For example, highest phaeophytin 

concentrations in the bay were recorded in October - the 

same period of maximum nutrient concentrations. This peak 

occurred immediabiy after the death of a massive Cladophora 

gracilis bloom which involved the entire western and central 

portion of the bay system. Maximum phaeophytin values 

for river stations occurred in September - coinciding with 

. the accumulation of Cladophora in almost all of the rivers 

and canals along. the north shore of the bay due to prevail

ing southerly winds. The picture in the rivers is not as 

clear-cut as in the bay due to the fact that nutrient 

concentrations here are modified by input from upstream, 

loss to the bay, and in situ production of a higher standing 

crop as evidenced by higher chlorophyll,! values. 

N/P Ratios 

Nitrogen/phosphorus ratios (by atoms) represent the 
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bility oftne-present stuay~ fn -planning~-dec1sions since 

it is precisely during this period when the "worst 

possible conditions0 are obtained due to increased util

iz~.tion by summer visitors and residents and unusual 

meterological conditions. 

Table 6 is a compendium of all data available to 

date a:s either· technical papers or personal observations • 

The major portion of this data is drawn from the series 

01' reports by the Woods Hole Oceanographic Institute 

_aarried out during the period 1950-19$8. Since some of 

· these ~eports contain data derived from several sources 

./ 
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cumulative effects of individual nutrient additions, re

lative rates of removal of each nutrient specie by phyto

plankton, relative rates of release from decomposing 

plankton, and losses due to dilution. Nitrogen:phos

phorus ratios in the bay varied from a low of 0.4:1 in 

May to a high of 46•4:1 in June with a mean baywide 

ratio of 9.7:1. Average monthly values for river stations 

ranged from a low of 4.7:1 in August to a high of 79.2:1 in 

June with a mean value of 14.5:1. Highest N/P ratios were 

- 36 -

and/or previous 1mpublished reports by the same organ

ization, they will be referenced as "WHOI" and the reader 

is directed to the original reports listed in the reference 

section of the present study for more detailed information. 

As far as has been possible, values taken from these re

ports are limited to those areas which coincide with the 

station network shown in Figure 1 and are averages for 

either all values for an individual station or all stations 

for the time period under discussion. Values referenced 

as "AIMS" were obtained by this author while at the Adelphi 

Institute of Marine Science during the period 1968 to the 

present. Values for salinity and nutrients •re not avail

able on a bay-wide basis for the period 1960-1965. However, 

the Blue Point Oyster Company has maintained a record of 

salinity for the central portions of the bay. It is 

fortunate and coincidental that average salinities for 

this area are extremely close to the actual mathematical 

average for all stations in the bay. Data from this 

source are referenced as "BP"~ Precipitation values 

were obtained from the u.s. Department of Commerce and 

are based on the 28-year mean of 43.9 inches measured at 

Patchogue, New York. 

The most obvious pnenomenon is the ~ong-term changes 

in salinity levels in the bay. No baywide records are 

available before 1950. However, reports by baymen and some 

• 
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unpublished data indicate levels prior to 1938 of approx

imately lJ.0°/oo. Values estimated from WHOI data in

dicate averar:e baywide valu.es of approximately 24-26° loo 

in 1951 prior to the closing ot Moriches I~let. After 

the spontaneous closing of the inlet in 1951, salinity 

levels drq>ped to i5.4%o(Ryther, et .al, 1956). Note that 

upon closing of the inlet phosphorus values rose from 2.28 

to 12.54 ug-at.DIP/L. Upon reopening Of the inlet in 

1954, salinities and phosphorus returned to preclosure 

levels of 25.7°/oo and 2.07 ug•at.DIP/L. The same 

phenomenon can be seen to a lesser extent when exchange 

through the inlet was restricted in 1957 due to shoaling 

whEreupon phosphorus values almost doubled. However, 

precipitation during this period wa;s below normal result

ing in elevated phosphorus ·values and. high salinities, 

presumably due to evaporation. Upon reopening of the in-

· let in 1958, salinity decreased approximately 4°/oo while 

phosphorus values dropped by a factor of three (Ryther, 

et al., 1958). ·A sienificant factor in the decrease of 

salinity and phosphorus during this period was the abnor

mally high amount of rainfall (11.88" above normal). It 

should be remembered that the period encompassed by the 

WHOI reports was characterized by changing inlet conditions 

and a highly vigorous duck fa~m industry. 

Data from the Blue Point Company show marked increases 
.. :~· 
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in salinity levels in the bay for the period 1960 through 

1964. This coincided with a severe .Arought period in the 

northeast as evidenced by rainfall records. It is inter

esting to note that even at the.end of the drought in 

1967, salinity values continued to increase presumably due 

to the la£ between rainfall and rates of groundwater re-
·. 0 

charge. Salinity values returned to 25 loo in 1968 and 

have remained so to the present. Ambient ocean salinities 
0 off Lonr, Island are approximab:iy J0.5 /oo. Accordingly, 

average bay salinities are presently approximately 85% of 

ambient ocean levels{Chase,1969). 

There are three main points to be considered in re-

lation to the present and past salinity regime of the bay: 

l) the opening and closing of natural or artifical inlets 

can have marked effects pn the salt balance of the bay 

system. 2) natural, long-term changes such as drought 

or rainy periods can significantly affect salinity levels 

in the bay. 3) the combined effects of chanr;es in hydrography 

due to channel or inlet dredging and chanpes in freshwater 

imput due to increases or decreased groundwater levels can 

drastically affect salinities. 

Because'of the above·factors, any development which 
I 

will nffect exchange of bay water with the ocean or alter 

the freshwater input to the bay from changing stream runoff 

or groundwater levels must be evaluated using the most 

sophisticated methods until all factors are fully understood. 

.. 
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As evidenced by the long-term changes in salinity,· 

actions based bn results from a few samples taken during 

one relatively short period of time may often indicate 

tha atypical rather· than typical condition. Alterations 

due to artificial manipulation of the system may not 

become evident for several years by which time they may 

have already caused irreversible changes. Only continuous 

updating of- the data record will ailow intelligent de

cision m_aking. 

It a~>pears that once Morlches Inlet was reopened 

and stabilized in 19.58, phosphorus levels began decreas

ing to levels found at the present time as evidenced by 

DIP values from 1959 to the present. Whether this de

crease in phosphorus is due to increased flushing rates, 

a change in the biological character of the system, or 

much improved housekeeping on the part of duck f nrms 

cannot be answ~red definitively at this time. 

Pre.sent phosphate values are similar to tho:1e found 

for the summer months by Koetznsr (1966). His Vlllues for 

the western. end of the bay vary from 0.63 to 1.2~; ug-at.P04-P/L 

with.a mean of 0.96 ue•ate Values for the same hrea in 

this study varied from 0.32 to 1.66 with a mean of o.82 

ug•at.P04-P/L. Values for DIP in Goose Creek,.New York 

varied from 0.,22 to 1.54 ug-.at.Po4-PiL with a mean of 

o.81 (Hair,1968). This small embaymentreceives no direct 
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industrial or domestic wastes and is probably represent

ative of relatively undeveloped embayments on Long Island. 

It appear~ therefore, that the phosphorus levels in the 

bay proper a.re typical for inshore waters of Long Island 

and have remained essentially stable since 1968. However, 

several rivers are contributing excess phosphate to the 

bay. If the ambient concentrations are taken as 0.69 ug-at. 

P04-P/L, then seven rivers are supplying phosphorus at 

levels in excess of bay values. Table 7 gives the ratios 

of station values to ambient bay levels. Values above 1.0 

indicate the river is acting as a source of phosphorus 

for the bay. Ratios below l.O indicate either an ,!!! situ 

loss of phosphorus or lower concentrations entering from 

the watershed. The main loss of DIP is in the conversion 

to particulate phosphorus by phytoplankton uptake. If 

ratios below 1.0 are due to this uptake, particulate phos

phorus and chloroj>hyll ratios should be·elevated. In 

fact, there appears to be some correlation between low 

river/bay phosphate ratios and elevated particulate phos

phorus and chlorophyll values. For example, Carll 1 s 

River, Sarnpawams Creek, Awixia Creek, Orowoc Creek, and 

the Corinetquot River have DIP ratios below 1.0 and parti

culate phosphorus and/or chiorophyll ratios higher than 

the mean value for all rivers. It appear~ therefore, that 

those streams with decreased phosphate values are not 

.. 
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necessarily carrying a lower phosphate load but that it 

is being trapped in the estuary as_ particulate phosphorus 

and may be releosed at a later time from the sediments. 

This situation has been pointed out in detail by McGraime 

(1969~ for the Connet9uot River. 

Some estimates of the amount of phosphorus entering 

-the bay via rivers can be obtained by summing the concen

trations of dissolved and particuJa te phosphorus and multi

plying these by the estimated discharge rates of :1treams 

entering the bay. This method assumes that all the material 

present in the river will reach the bay without loss to 

the sediments or trapping by phytoplankton uptake and that 

it will arrive in the form utilizable by plants. ·This 

obviou~ly:is noi the case since some of the material 

moving out into the bay, may move back into the river on 

the next flocid tide or aettle out as detritus. However, 

since most of the streams have a salt wedge circulation 

pattern, the amount returned to the river should be quite 

small in rel~tion to the total moving downstream. There 

have been reports {McRoy and Barsdate, 1970; Reimold, 1972) 

snowing> that material lost to sediments is o:rten returned 

to the water column within short periods of t;ime. 

Table 8 shows the calculations ·of input:3 of phosphorus 

·and nitrogen to the system. Dissolved organic phosphorus 

was not measured during this study. However,' values 

for organic phosphorus usually run approximately 60-70% 
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of DIP values (Hair.1968) so that calculations of the 

phosphorus content of the bay and the amount contributed 

by streams are shown corrected upward by this value. 

Values for rainfall are based on total phosphorus con

centration and groundwater contains little or no or

ganic phosphorus. 

Since DIP values for Great South Bay have remained 

relatively constant since 1968, .it follows that the total 

input of phosphorus(streamflow + groundwater + rainfall) 

should be equalled by losses from the water column. If, 

on the average, approximately J.99 kg-at.(123 kg) is added 

to the bay daily, then it follows that this, quantity must 

be lost to the ocean, trapped in bottom sediments, and/or 

incorporated . into .animal and plant biomass. No doubt 

all three mechanisms are active but their.individual impacts 

cannot be.fully evaluated at this time. However, some 

estimate of the potential amount of plant material that 

could be produced given this amount of phosphorus can be 

made. It should be remembered that these estimates are 

based on an.instantaneous fixation. Phosphorus once 

incorporated into plants or animals may become availabie 

for uptake subsequently through decomposition and recycling. 

Therefore, these are minimum estimates. 

The photosynthetic mechanism requires carbon, nitrogen,. 

and phosphorus in an atomic ratio of 106:16:1 (Sverdrup, 

.. 
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et al,1942; Odum, 1959). Studies have also shown that 

phytoplankton will assimilate these elements ln this ratio 

(Hedfield,1958; Eppley, et al, 1971). The J.99 kg-at. of 

phosphorus added daily· would result in the fixation of 

· 423 kg.:.at. of carbon. In addition, uptake of phosphorus 

in the· water colum~1 would result in 135 x 103 kg-at. of 

carbon fixed. As mentioned above these are estimates of 

potential instantaneous uptake of the phosphorus present 

in the water colUlllri and added from external sources. 
. . . 

· Similar analyses can be carried out for nitrogen. 

However~ the picture here is· much more complicated due 

to the more numerous f~rmsof nitrogen and the large 

r~servoir bf this ele~ent tn the atmosphere. It is 

felt., by some workers that· the fixation of elemental 
' .;.· 

' - - -

nitroten by ep;phytes (attached alr.ae) on sea grasses 

(e.g~ Zostera) may be a·stgnificant sourceof this nutrient 

in estuarine areas;(Goering and Parker, 1972). We have 

.· · no estimate of the~. magnitude of this input for nitrogen 

in Great South Bay •• · 

Particulate n'itrogen: particula.te phosphorus ra>tios 

for plankton have been found.to averare 6.5:1 (Strickland, 

1966) •. Some preliminary work ori these ratios for Great 

South Bay confirms· this. ·Table. 8 shows the calculated 

nitrogencoritent of the bay. Average particulate phosphorus 

values for the bay were l.OS ug-at/L while the rivers 
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Table 5 
_Multiple correlation coefficients (significant at the 95% level) 

for each variabl~ based oh average values for each station for the study period. 

: 

Sal •. Temp. DIP pp NOJ N02 NH4 Chl a Phaeo NIP 

saiinity l.;0000 •• 4501 .· .3023 -.6582 -.7333 -·4372 -.2978 - .4372 .1550 -.7684 
Temp. 1,0000 -.2263 .L~481 .1799 .1574 -.0454 .3388 .1324 .2167 

: 

DIP 1.0000 -.1619 .0381 .0006 .1415 -.1415 -.0003 -.4380 
Part.Phos. 1.0000 .5834- .6485 .4163 .8054 .1356 .5513 

N03 . 1~0000 .• 7116 .7254 .4492 .0559 • 7868 

N02 1.0000 .7224 .6012 .2031 .5762 

NH4 1.0000 .)967 .0954 .5479 
Chl a 1.0000 .2385 .Ii 715 

Phaeo 1.0000 - .01'36 

N/? 1.0000 



Table 6 

Average values for all stations in Great South Bay and 
Moriches Bay - Salinity is in ppt.; preciBitat.ion is 
inches above or below 28 year mean of 43. 3 inches; DIP 
is ug-atP/L; 
N/Pratio is 

Nitrate, Nitrite, and Am."nonia are ue;-atN/L; 
by atoms; and, chlorophyll is in ug/L •. 

Year Inlet Cond. Sal. Precip. Phos • N03 · N02 · NH4 . N/P Chloro.· 

1950WHOI Both open .._13°/oo -5.77 1.60 
1951WHOI M.I. closed -.,,25 +0.21 2.28 
1952WHOI M~I. closed 15.4 -2.89 12.54 o.89 0.05 """10:1 .I:'-

1953 M.I. closed +6.85 "' 
1954WHOI M. I. open 25.7 +9.34 2.07 1.30 0.06 I 

1955 M. I. open +2.21 
I 1956WHOI M.I. open 25.3 -0.12 2.09 0.32 0.22 4.40 2.36 4.7 
: 1957WHOI M.I. prt.closed 25.0 -7.18 4.55· --- ... 2.51- / 0.55 25.3 
' 1958WHOI M.I. 21.5 +11.88 1.34 ........... - 2.10,.. 

.J 

1.57 11.!+ open 
1959SHOI M.I. open 23.2 +0.93 2.27 .____ 0.98 8.4 
1960BP M. I. open 21.9 -1.84 
1961BP M.I. open 22.-1 +3.16 
1962BP M. I. open 23.1 -2.39 
1963BP M.I. open 24.4 -12.i1 
1964BP M. I. open 26.2 -3. 2 
1965AIMS M.·r. open 27.3 -18.77 l.2J 
1966 M.I. open -10.57 
1967 M. I. open +2.52 
1968AIMS M. I. open 27.1 -2.14 0.60 
1969AIMS M. I. open 25.5 +4.71 o.86 
1970AIMS M.I. open . 25. 7 0.82 
197llIMS M.I. open 

>20" 
o.65 

1972AIMS M. I. open 25.7 o.66 4.98 0.17 2.44 9.7 5.1 

• • • • ] 
L 
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·station .. 

26-Amityville Creek 

?.7 :..santapogue River 

... 28•Carll River 

29-S ampawams Creek 

)O•Willet Creek 

31-Awixa Creek 

32-0rowoc Creek 

33-Champlin Creek 

34~Quintuck Creek 

35-Brown River · 

36-Patchogue River 

37•Connetquot River 

38-Senix Creek-

39-Forge River 
Average 

•• 

Table 1 

Ratios for dissolved phosphorus, particulate phosphorus, and 
chlorophyll .! values to ambient bay values• 

·,. . ... 

DIP river/DIP Ba;y pp river/PP Baz 

2.25 0.95 

1.72 1.33 

0•97 1.60 

0.91 1.97 

1.20 1.43 

0.81 1.61 

o.68 1.74 

o.68 1.)2 

1.43 1 • .33 

0~71 1.12 

1.41 a.oo 

0.84 1.48. 

2.58 L,12 

3.90 
~ 1.43" • 

Chl river I Chl Bay 

1.43 

2.00 

2.98 

5.47 ~ ....... 

2.88 

1. 8lt 

3.73 

1.64 

1.94 

1.61 

2.34 

3.37 

1.17 

tif--3 



Table 8 

Estimates of phosphorus and nitrogen inputs to Great South 3ay 

' ' 1 
Volume of Great South Bay 

580xl09liters 

Volume of streamflow1 

6· 
680xl0 liters/day 

Volume of subsurface flowl 

792x1061iters/day 
' 2 

Volume of rainfall 

266x1091iters/Yr. 

I Corrected for DOP and 

; Part. N. in Bay 
I 

1corrected for DOP and 

Part. N. in streams 
9 Total daily increment 

Total yearly increment 

L 
.. 

Phosphorus Cone. 

@1.74ug-atF/L3 

=l.OlxlOJkg-at 

@2.59ug-atP/L3 

=l.76kg-at/day 

@0.029mg/L4 

=0.74kg-at/day 

@0.034mg/LS 

=.80kg-at/day 

@65% of DIP 

=l.27xl03kg-at 

®65% of DIP 

=2.45kg-at/day 

=).99 kg-at/day 

=l,456kg-at/yr. 

.. .. 

Nitrogen Cone. 

. @6 • 6 9ug- a tN /L 6 

=J.88x103kg-at 

@1.4.67ug-atN/L7 

=9.98kg-at/day 

@0.54mgN02-Nlt4 

=J0.6kg-at/day 

· =o.J5tons/yris q.km. 8 

=5.73kg-at/day 

~6.8Jug-at.part.N/L 

3 =7.84.xlO kg-at 

@24.94ug-at.part.NiL 

=16.96kg-at/day 

=5J.29kg-at/day 

=19,450kg-at/yr. 

N/P 

3.84 

,5.67 

41.35 

7.16 

6.17 

6.92 

13.36 

13.36 



Potential carbon f ixation10 

Total Bay 

Total from daily increment 

l - Values frdm Foehrenback, 1968. 

Table 8 cont'd 

Phosphc~ Cone. 

=135xlC 3kg-at 

=423kg·at/d 

• 

Nitroeen Cone. 

=51.9xl03kg-at 

=353kg-at/d. 

ti: 

2 ~·Estimated from U.S. Dept. Commerce, u.~i. Weather Bureau, Patchogue,New York. 
3 - Include~ DIP and Part. P. 
4.~ U.S. Dept. Int~rior, u~s. Geological Survey Water Supply Paper 2091(1968) 
5 - U.S. Dept. Interior, Geological Survey, Water Resource Data for New York, 1968-1969. 
6 - Includes average values for N03-, N02-, and NH4-nitroeen. 
7 - Based on average nitrate, nitrite, and ammonia. nitroeen for all streams 
8 - Pearson, F.J. and D~ Fisher, 1971. Che:1ical composition of atmospheric precipitation 

in the Northeastern United States. U.S. Geol. Surv. Water Supply Paper 1535-P. 
9 - Includes streami'low, subsurface flow ard rainfall 
10- Based on corrected values for bay and ~aily increment. 



Table 9 

Ranking of rivers byN/P ratios compared to average bay ratio ot 9~7:1 

Station Name Ratio % Difference from 9.7:1 
35 Brown River 62.7 646 
28 Carll's River 40 .. 7 419 
36 Patchogue River .37.8 .'389 
32 Orowoc Creek 31.6 325 
29 Sampawams Creek 29.0 299 Vt 

0 

27 Santapogue River 26.4 272 
31 Awixa Creek 22.5 232 
33 Champlin Creek 19.1 197 
37. Connetquot River 15.7 162 
30 Willet Creek 15.4 159 
26 Amityville Creek 9.1 94 
34 Quintuck Creek 7.6 78 

38 Senix Creek 6~7 69 
39 Forge River 3.6 37 

'.\~ 
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averaged 1.58. Using 6.5 as the conversjon factor, 

particulate ni trofen in the bay would be a~>proxima tely 

6.8) ur-at. N/L and 10.27 ur-at. N/L in the riVHrs. 

These values are used as correction factors for the 

nitror,en content of the bay and streams. An additional 

source of nitrop:en not accounted for is dissolved organic 

nitrop:en(DON). 

Daily nitrogen additions to the bay are 53.29 kg-at. 

which would result in the potential fixation (if all 

nitro~en were available for uptake by phytoplankton) 

of 353 kg-at. C/day. This ~stimate would be increased 

by inclusion of DON • 

N/P ratios based on inorganir, nitror,en factbns and 

DIP averaged 9.7:1 for the bay during the study period 

whereas cal~ulations based on total daily inputs of phos

phorus and nitrogen (minus DON and N2 fixation) to the 

b~ system have an averar;e ratio of lJ .Ip 1. This is 

highly significant, for nitrogen and phosphorus are be

ing added to the bay at approximately the rat1o that 

Ryther and Dunstan (1971) indicat~ as requirec by inshore 

plankton. SevAral riv·~rs are supplyinf' nitro1 en and 

phosphorus at ratios greater than the 10:1 ratio and, 

therefore, are potential sources of eutrophication for 

the bay. 'rhis is especially true when the absolute con

centrations of the individual nutrients are considered. 
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Table 9 ranks each river in relation to the ambient 

bay ratio of 9.7:1. The low ratio found.in the Foree 

Biver and Senix Creek are not due as much to the pre

sence of low levels of nitrogen as to the elevated 

le~~ls of phosphorus. These two creeks still ~upport 

large duck farms, the effluent from which is character-

. ized by low N/P ratios and high amounts of phosphorus. 

Notice that Quintuck Creek, the only stream almost 

completely surrounded by salt marsh and with little 

domestic development has the lowest N/P ratio of all 

o~her rivers studi~d. 

It should be noted that N/P ratios and absolute 

concentrations of inorganic nitrogen have increased 

since the WHO! surveys in the 1950's {Table 6). At that 

time nitrogen was the limiting factor in the bay system. 

Since then, inorganic nitrogen levels have risen to the 

point where they are now close to or above limiting 

concentrations. 

It appears, therefore, that total nitror,en and phos
phorus are present ln the bay system in approximately 

a 13:4 ratio by atoms. By additions and remineralizatibn, 
the N/~ ratio of inorganic nitrogen and phosphorus in the 

water colunm is maintained at approximately 9.7:1. 

Since inshore plankton generally require these elements 

in a ratio of approximately 10:1, it would appear the 

sy.s tem as a _whole is slightly enriched. However, since 

i 

• 
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the elevated ratios in the bay can be traced directly 
to rivers and streams emptying into the bay, the 
continued enrichment .of th•3 bay can be controlled by 
limiting the additions of nitrogen to the bay via rivers 
and streams. The addition of secondary seware effluent 
to the bay either by covert sources or overt additions 
from treatment plarits can· only cause. to further aggravate 
the problem. Effluent standards for these source3 
should be set with the requirements of nutrient limit
ation in mind. Since phosphorus is almost always found 
in excess in this and other inshore areas, limitations 
of this nutrient without concurrent nitrogen control 
will not result in.any significant decrease in the rates 
of eutrophication. 

In g&ner~l, the G~eat South Bay system is in a 
rather precarious state from a nutrient standpoint 
especially considering the intensive development of its 
shoreline and pressures fro'm recreational and commercial 
interests. The.continued health of the bay depends ori 
the intelligent· establishment of controls' to pr event 

.further degradation. 

l 
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SUMMARY AND RECOMMENDATIONS 

l. Alterations in the freshwater input or changes in 

flushing ratio of the bay will have sirnificant 

effects on the salinity regime- of the system. The 

magnitude of the effects cannot be determined at 

this time without updated hydrologic ~nd hydrographic 

studies. These should be initiated as soon as 

-possible and before major projects are undertaken 

which could cause these alterations. 

2. Phosphorus levels in the bay have remained essentially 

stable -- since 1968. However, certain rivers, notably 

the __ Amityville Creek, Sant'apogue River, Senix Creek, 

and Forge River a.re con_tributing excess phosphate 

to the bay system. -

3. Nitrogen levels in-the bay as a whole are approaching 

non-limiting concentrations. Any attempt to control 

inc·reasirtg enrichment of the. system should include 

_provisions for reducing the nitrogen additions to 
. . . .. 

the bay. ~his is particularly true fo~ additions 

such as secondary sewaee effluent which is normally 

high in nitrogen. 

4. Due to general 'circulation patterns, increased 
- - -

development along the north shore of_ the bay, re- --
. - -

sulting in lnc~eased ni:1trient additions, will cause 

• 

' 

) 
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accumulation of these materials along the north 

. shore especially in the western portions. •This 

condition could further exaccerbate the p~oblem 

of summer blooms of macroalgae. 

Additional studies on the phosphorus and nitrogen 

·budgets of the system should be. initiated to deter

mine the maximum load of these nutrients which can 

be allowed to enter the bay. 

6. D~e to the in~~e~sed pressures on the ~ystem, up

dating of data on an annual basis is essential for 

· .. intelligent management decisions. 
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