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:i‘Introduction[

o pﬁumerous;problems'arise in the utilization of

wi”estuarinefareas.c Most noticable are those related to
A"?pollution, but many others related to shellfish culture;
’fésport fishing, recreation, and urban development are
'adalso 1nvolved. The Great South Bay system is presently
w*ﬁexperiencing the effect of all of these diverse forces
jdﬁ and the questlon of its surv1val in its present state
'ihinges on the 1ntelligent planning used to reconcile such
E varied uses, Dec131on making requires a knowledge of
h,alternative actions and the consequences of these. alter-a'l
- natives. It follows therefore, ‘that some ‘baseline ori‘[
"Tinorm must be available against which comparisons may be

“itmade. ;

W1th recent completion of the Nassau-Suffolk Bi-_

' County Master Plan and the increased awareness of the
-*Vwater supply needs of Suffolk County as outlined in the ”

'Holzmacher reports (Holzmacher, McLendon and Murrell),

there are increased requirements for a more detailed under-’

standing of the general impact of proposed development on

‘the water quallty of the bay systems of Long Island. Before
. the consequences of decreased ground-water levels p01nt- '
'_source outfalls, or 51ngle point’ recharge can be evaluated

'.dthe characteristlcs of the receiving body of water must
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:of time samplings were carried out. Several other agencies

be known. At present most proposals either deal with

-hdischarge via streams or outfalls or attempts at single

point rebharge. These actions immediately raise quest- v
1ons as to effects on the salinity of the receiving body

(increases due to. stream elimination or decreases due to

‘ 1ncreased freshwater input from large outfalls) and changes

in nutrlent levels (increases at point sources from oute

falls or decreasesvdue to elimination_of surface water

runoff.

| There are few studies available on the water qual-
1ty of Great ‘South Bay and adjacent waters., Several were
completed more than fifteen years ago by the Woods Hole

Oceanographic Instifution (WHOI)(Redfield 1950 1952;

1_Bumpus, et al, 195&, Ryther et al 1956 1957 1958; Guillard,

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

have or are presently monitoring various parameters(Foehrenbach

1968; Koetzner 1966 Ryther 195&, Wilson and Brenowitaz, 1966).

However,'these are restricted to specxfic goals such as

shellfish analyses, coliform counts, hydraulics, or small
geographical areas. With- the exception of a three year

sampling program initiated by the Adelphi University Insti~

tute of Marine Soience(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



: 5re1ated to the physicalpand'chemical characteristics'
'f;of'Loné island waters has.been‘compieted.by the Center:
:V;for Env1ronment and Man (Cheney, P.R., 197O)Fand'the.
7;iNew York Ocean Sc1ence Laboratory (Anon.,1971) In
igeneral these reports indicate a general pauc1ty of in-
':Zﬁﬁ;formation on the phy81ca1 and chemical properties of the.

'”’7fsouth shore bav waters.

Several investigations have shown that nitrogen is

'é:?the main limitlng factor in the growth of excessive plant
"%Tmaterlal 1n Long Island waters and the adjacent continental.
| i?*shelf (Ryther ot al, 1958 Ryther & Dunstan 1971) The
1‘t?f;nitrogen/phosphorus (N/P) ratios are especxally 1mpnrt-'
°‘;%§,ant in characteriz1ng the potential Ior eutrophlcat on in
*irthese cases. Ryther et al(1958) pointed out that d: ssolved
”fkhlnopganlc phosphorus (DIP) could also be used as an index>

of pollution by duck farms and other sources,

It 1s recoynized that ~in addltlon to spatial \ari-_

,ations 1n these parameters, 81gnificant seasonal flictu-
Vﬁiations also exlst, necessitating long term studies to
hvprov1de valid baseline data. This author (Hair, 19£8 1970)

" has shown prcnounced seasonal variatlons in dlssolved and
-rppartlculate nutrients in. Goose Creek Long Island and dramatic
v?eflong term changes 1n these nutr1ents in Great South Bay |

"f”.and Moriches Bay.p If the fact of seasonal fluctuatlons
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further modified by long- term variationsg, is realized,
then the requlrement 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 nutrlent additions
and trheir effects on tne receiv1ng body of water would
'requlre prodigious sums of money and untold manhhours of
effort. While this may be idesal, much can be gained by
’selectlve monltoring of rewer, more important parameters.,
'Tne present study waS'designed to determine on a first-
vcut basis, the general concentrations and dlstribution
afessential plant nutrients in the bays and those areas
whlch may act as sources of possible .eutrophication, It
is not 1ntended to be the definitive work on the nutrlent
chem1stry of Great South Bay but‘rather to'point the»way

for futnre-intensive investigations;

AREA OF STUDY

Great South Bay and Moriches Bay are located along
the south shore of Long Island and separated from the
5Atlantic Ocean by the Fire Island Barrier Beach (Fig. 1),
Great South Bay 1is approximately u7 miles in length (92

square miles) while Moriches Bay is-lO miles long (15 square

®



: miles) | There are approx1mate1y 36 creeks flow1ng into

, Rivers in Great South Bay and tha Forge and Terrell Rivers

'lin Morlches Bay (see ‘Table 1 for ‘a list of gaged streams
’:{and approximate rates of flow) Although not measured

i"idirectlv Pluhowskl and Kantrow1tz (l96h have estlmated
”feqthat 25 30 percent of total stream flow reaches’ the bay

']as hor1zontal subsurface flow.'

.fFlre Island Inlet in Great South Bay and Moriches Inlet o
"l_in Moriches Bay. A single restrlcted channel connects

3the eastern end of Great South Bay with western Moriches

‘w”.f”Bay.

o vary from ‘one meter at Fire Island Inlet to less than O, 2
'_meters at the Connetquot River. There are extens1ve eel

"f,-grass (Zostera marina) beds throughout both systems.

_licated earller 31tes set up by WHOI. A complete list
'f_of all stations w1th their locatlons is piven in Table 2

gand shown in Figure 1. Of the~39 stations, 2% cean be

thhe two bays, the largest being the Carll's and Connetquotsv

There are only two direct openinos to the ocean -»_l

The average depth of the bays is approx1mately 1.3

hifmeters except in areas of dredged channels.7 T1dal changes'

MeTHODS
Based on previous work (Hair,l@?O), a network of

39 stations was established Many of these stations dup-
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AREA OF STUDY

General location of Great South Bay showing sampling

station. Circles = bay stations; triangles

river stations.




; Carman Creek Amityv1lle
“Woods Creek, Amityville
Amityville Creek, Amityville
.+ .Great Neck Creek, Coplaque'
*rStrong Creek, Lindenhurst
- Neguntatoque Creek, Lindenhurst
%kSantapooue River, Llndenhurst
- W. Babylon Creek, Babylon
£arlls River, Babylon '
g*'Sampawams (reek, Babylon .
‘Skookwams (reek, Babylon
Willetts Creek, W. Islip °
_ _jtPenataqult Creek Bayshore
v Trues Creeli, W.. Isllp :
- Thompsons (reek Brightwaters

" Cascade Lale Outlet, Brlghtwaters:

- Lawrence Creek, Brlyhtwaters
" Awixa Creel, Isllp

W. Branch Orowoc Creek Islip
.. -E. Branch (rowoc Creek, Islip
' xChamplln Creek, Islip
' West Brook, -Great River
Connetquot River, Oakdale -
Rattlesnake Brook, Oakdale -
‘Greene Creek, W. Sayv1lle

- We Branch Brown Creek, Sayville

E. Branch Brown Creek, Sayville

"'i”v}*Tuthills Creek, Patchogue'_i

Patchogue Rlver, Patchogue
- wan ‘River, Patchogue - -
-’)fCarmens Rlver, Bellport

Mean Annual Discharpe
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Table 2

‘List or:statidns and locations -

Station No, _ Location -
C L S .

1 Great South Bay Connetquot River at Timber Island
2 Great South Bay Nicoll Point Bouy N&

3 Great South Bay Hecksher Park bouy C3

L Great Cove Bayshore NYSDEC clam bouys o
5 Great South Bay Captree Bridge in main channel

6 Great South Bay Santapoque Point at F1 G bouy

7 - Great South Bay Amityville Creek at F1 G bouy
8 Intercoastal waterway at Gilgo Island

9. Intercoastal waterway at Cedar Island

10 - Intercoastal waterway at Captree Island -

11 - Fire Island Inlet at bouy N20

12 Great South Bay West Fire Island at bouy N6

13 Great South Bay Point 0' Woods at bouy C15

Great South Bay off Brown Point at bouy C1l

15 - Great South Bay off Patchogue River at bouy N2

16 Great South Bay off Bellport at bouy C33

17 Great South Bay off Bellport at bouy N2

18 - Great South Bay Carmens River at bouy C1

19 Smith Point Bridge at bouy C13

20 ° ' Narrow Bay at bouy cer

21 ‘ Moriches Bay Forge River at bouy C1

22 Moriches Bay at bouy Ré6

23 ‘Great South Bay at Watch Hill bouy C1l

2L . -Great South Bay at Barrett Beach C1l

25 Great South Bay East Channel at bouy N22

26 - Amityville Creek : , :

27 Santapoque River

28 Carll River: _

29 . - Sampawams Creek

30 Willet Creek

31 . Awixa Creek

32 Orowoc Creek

33 Champlin Creek

34 g Quintuck Creek

35 "Brown Creek

36 -~ Patchogue River

37 Connetquot River

38 - Senix Creek

39 Forge River

)



’mrNovember, 1972

.“considorad Open bnv stntxons while thn xnmnxndnx churaéter;
'.1ve tributory streams and rivers. »All tqtlons were samplgd'

~“on the same dey once every two weeks from Way through

RESATN

&

Nater samples for chemlcal ana1y31s were obtalned by

”Jmeans of a flow system through the hull of the PGSG&PCh
x??vessel at a p01nt 0.5 meters below the Surface’ All water
*f{rsamples were flltered 1mmedietely uSlng Whatman GF/C glass
':iflber fllters and the pads and filtrate ellquots 1mmed1ately
fﬁstored on 1ce for return to AIMS All samples:were stored |

j;ln the 1ab at *h o untll enalyzed.~

- Temperature and sallnity were measured usinp a Beckman

"ﬁﬁiModel RS-S 1nduction sallnometer. Oxygen measurements were
' ﬁ{fmade w1th a Cambrldge Instruments Model 15A dlssolved oxygen'
‘va'meter. The pH values were obtalned from the flow system on

'the vessel u51ng an Orlon Model Loy Ionanalyzer.

Dlssolved 1norganlc phosphorous, nltrlte, ammonia,
and . chlorophyll plgments were performed as per Strltkland
and Parsons(lgés) Vltrete was determlned as per Strlckland
and Persons 1965) | | |

A1l data was punched on standerd 80 collmn 1BM cards

wlth data proce381ng and reductlon performed on a CDC 3300

'mcomputer. Input/output formats and comvlete data llstlngs-

“'are glven 1n Appendlces A and B.



Data are presented as avorape values for each station

for the study period or as monthly averapes for all stations,
There are two reasons for this (1) averdres would have
:less tendencies to emph831ze atypical conditions, and (2)
past studles by WHOI and others wWere usually restricted

to summer months prov1d1ng a limited baseline for compar-
1son.v "Tnis aperoach may obscure short term changes at a
partlcular statlon but 1s adequate for a flrst-cut character-

v 1zatlon of general condltlons.

REbULTs
Average monthly values of each parameter for bay and
river statlons are given in Table 3. Average values for

‘each parameter are listed by station in Table be o

Salinltz »

’ Average bay-wide surface sallnity valxes during the
period of study varied from a low in June of 2& 75%.to
high of 26, 96%°in September wlth a mean of 25.85%.

Surface waters in the bay averaced 0,15%, lower than
bottom statlons. ‘Average surface sallnity valJes for all
river statlons ranged from a low of 18.02% in June to a
~high of 23, 80%°with a mean of 21. 65%, However since in-
strumental accuracy is 0, OS%,, no 31gn1f1cant differences

exist betwcen surface and bottom waters in the open bay,

L]
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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 25.110/00.

The mean'salinity for surface stations in the bay averaged

o - . : . 3 . _
L4+.20" /00 higher than those of the river stations. There

s a close agreement between mean surface bay salinity

25 85 /oo and mean bottom river salinities (25.11°/c0).

' The low surface river values and the close agreement bet =

ween bad sallnltles and bottom river waters illustrates the

salt-wedge character of the rivers where hlgher sallnlty

water;moves,upstream along the bottom and fresh river
watef‘moves”downstream'On the surface. A prime example of
vthls is the Connetquot Rlver (Fig., 2) Modifications of this’

'type of flow pattern exist where dredglng has altered the

natural flOW'characteristlcs of the streams such as Brick
KilnfCreek (Fig. 3) where'near fjord-type conditions are
obtained. V |

E‘J.gur'e L shows 1sohalines for: the bay system based on

- the averape for each statlon durlny the perlod of study.

tAs.can be sazen, there.ls a general decrease in sallnlty

values from west to east unt11 reachlng the Smith P01nt

'Brldge, at . whlch p01nt ;sallnlty values begln 1ncrea81ng.

The higher sallnltles 1n the western end of the bay can

be due to two factors:-(l)vocean water.enterlng Jones Inlet

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

*_lnlet and meving westward, Previous studies (Foehrenback,




June
July
August
September
- : '
! October
‘ _
| ' ’
November

Average

WH wHd W wHa W mH W W

Table 3

Monthly averages for each parameter for all bay and river
‘stations. Stations 1-25 are considered bay statlons. Statlons

' 26-39 constitute river stations.

Salinit - o Temperature : Diss; Phos. ' Part. Phos,
Bay Riv. - Bay Riv, - Bay Riv. : - Bay Riv,
o/oo . DR | °c . o - ‘pg-etP/L - o wpg-atP/L

25.71[ 17,30 oo  0.83 |
25.78 | R 25 SR, S o |
2,.75 18,02 '_20.2%. 20.43 0.21 0.37 ©0.97  1.52
2&.86 23.31 © 19,96 19.78 | S . - | -
~25.51 22,77 2,75 25.52 . 0.55 0.56 . 1.52 1.80
'25.54 23.98 - 24.66 25,27 0 o - ,
25.55 20,51  -24.00 24.81 . 0.71 0.91 . 1.15  1.87
26.96 23.67 . 20,81 21.96 1.15 1.6 0.9 1.96
26.80 23.80 13.57 13.92 1.71 2.32 | 0.79  1.00
26.88 25.95 13.6, 13.88
25.73 21.10 7.71 8,08 0.23 0.46 | 1,13  1.30
25.83 21.65 - ©18.34 19.12 1 0.69 1.01 1,05 1.58

26,00 25,11 18.29 19,38

_Z'[..




May

' iuné_
July

- August
Séptembér
October
"Névember_

Average

R = T T TP S

Ni

trate

Bay Riv.
Ag-atNO3-N/L pg-atNO2-N/L pug-atNH) -N/L Jpg Chl

6.58
0.91

1.90

1.82
7.23
6.0l
4 .08

20.80
5.92

3.09

110,16

15.39

12.09

Table 3 continued . ' \\\
Nitrite Ammonia " Chloro., Phaeo. ~ N/P Ratio

Bay Riv. ~ Bay Riv. Bay Riv, Bay Riv. Bay ~ Riv.

0,09 | | 2.8 6.7 : 0.

0.16 1.09  3.11 7.31 L.l ué.S 1.8 2.1 Lb., 79.2
0.05 0.33  0.17 0,16 7.0 18.1 2.7 3.5 2.1 . 1L.5
pooé_ 0.24 i,Sl 0.97 5.7 17.7 3.8 6.2 L9 LT )
0.08 vo.2u’ 1.71 0.54 5.9 25.0 3.2 8;3 3.0 7.8
0.32 0.58  S.l 2.35 7.4 10.8 11.8 0.7 7.6 7.9

0.38 0.58  2.69 1.08  12.0 15.6 4.9 6.1  40.3  L0.6
0.17 0.51  2.4L 2.07 6.5 23.4  LJ1 L.y 9.7  iL.5

._V'—‘STV—_



Table 4

' Average values for each parameter by station.

ssion Spnlsy T GREET, M OIL TN MO e M2, Olons e
1 24.73 18.53 109 7.9 0.4l 1.20 10.65 0.21 2.23 . 29.56 7.3 2.4
2 25,19 18.39 110 7.90.55 1.23  2.86  0.19 3.2, 115 4.8 7.5
3 2535 17.90 109 8.0 0.54 1.09  3.79 0.2 3.29 13.59 6.5 6.1
L 25.36  18.33 107 8.2 0.32 1.26  3.92  0.27 2.45  21.23 1l h.7

5 '26,11 -18.57 102 8.2 0.57 1.08 &.07 H' 0.20 2.55 | 12.03 9.9 6.3

6 26.86  18.1 102 8.1 0.97 1.19  9.57  0.54 L.23  1L4.76 7.8 9.5

7 __28;60 18,04 © 90 8.6 1.u7'o.8¢_, '4.00 o.ée 2.01 - L4.27 5.3 7.5

| 8 29.2 18.83 89 B.6 1.66 0.87 ?.36 1 0.18 1.80 - 2.61 | 7.0 8.7

9 28.66  18.25 106 8.5 1,10 0.89  1.90  0.16 3.39 k.96 8.2 6.1
10 28.04  17.9% 90 Baly 0.72 0.93  1.85  0.16 1.75 5.23 4.8  10.7
11 28,08 18.20 95 8.4 0.85 .94 1.99  0.20 1.7 L.60 5.5 6.
12 27.70'_ 17.82 88 8.1 0.71 1.01  2.88 0.1 1.60 648 _f 4.5 8.7
13 26,56 17.94 ’88’ 8.2 0.39 0.91. 1.4 0.15 1,08 - 6.86 7.1 1.}

= YT -




Table L continued

Station Salinity Temp. Oxygen pH DIP Part.P. Nitrate Nitrite Ammonia 'N/P  Chloro. Phaeo.

(°/o0) (°C) (%4Sat,) ug-atP/L ug-atN/L §93i§8%£§54- ue/l
1, 2 149 18.46 111 7.8 o.uh 1.24 6.92 0.23 3,21 21.90 7.3 2.0
15 23.78 18,31 111 7.8 0.28 1.29 5,88  0.22 2.69 29.55 3.8 b7
16 23.89  18.21 108 7.9 0.36 1.13  3.17 0.18  2.95 17.31 9.0 2.0
17 24,57 18.23 92 8.0 0.17 1.19 2,35  0.06  1.23 20.L5  11.3 1.7
18 2,10 18.38 98 8.0 0.51 1.53 3.6 0.06 1.27 - 8.82 . '7.6 42
19  24.66  18.01 103 8.0 0.58 1.07 6.25  0.11  1.71 12,95 7.2 1.6
20 26,20 18.16 99 8.3 1.08 0.8, 5.07 0.09 2.8  10.67 2.5 2.1
21 25.36 17.78 108 8.1 1.0} 0.82 2.31  0.13  2.31 | 3.5 3.3 1.9
22 29.62 15.22 9 7.9 1.00 0.63 3.36 0.1, 3.L7 526 2.5 2.1
23 2,.18 18.36 105 7.2 ©.23 1.31 2.50  0.15 3.21 18.00 5.2 3l
2, 2.7 18.39 106 7.7 0.3} 1.28 . L4.32 0.18  2.15 19.68 7.0 1.6
25  25.8, 18,77 8L 7.9 0.57 1.17 3.17  0.17  2.25 9.8 6.0 1.3
26 27.71 18.4,9 90 8.4 1.55 1.00 9.33  0.LL  L.30 9.09 9.2 1.5



. Table L continued

DIP Part.P. Nitrate Nitrite Ammonia N/P Chloro. Phaeo.

Station ‘Salinity Temp. Oxygen pH |
'.(o/oo) (o) (%Sat,ii ug-atN/L  ug-atN/L | _593:§%%:E§9*' ug/1
| 27 26,00 17.9 | 8.3 1.19 1.40 17.53 0.88 | 13.65 : 26,36 13.0 3.8
28 2L.57 18,25 8.3 0.67 _1,68_ 118;62’ 0.55  8.77 1,0.68 19.4  10.0
29 227 1834 8.3 0.63 2.07 12,11 0,67  5.38  29.01  35.5 8.2
30 2547 18,06 Bup 0.83 1.51  Tuoh  0.58 b6 15.38 167 4.8 4
|  ,31 ':fzu;sb 18.21 90° 8;2"0.56 1.69 7.69 1,03 3.96 J22.53 O 11.9 0 Loy ?
32 22073 18.52 9 8.1 0.47 1.83 ©9.98  0.65 L.20 3161 2.2 L6
=j'33»' 2L.68 18.59.'100 8.1 0.47 1.39 - 5.62  0.26 3,18 19.09 10,6v | 2.7
| W 24.36 18.79 106 8.1 0.99 1.0 -3.37'. 0.26 3.88 | 7459 . ._12.6 2.0
35 15.88  16.30 % 7.6 0.49 1.18 23.66 0.61  6.61 62,67 10,5 2.
36 1 .56 19.03 93 '7,6‘ 0.9? 2,10 29.87 0.75 6.02 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 0.2,  3.99 6.65 7.6 2.3
39 25.43  18.08 99 7.9 2.55 1.51 6.4l  0.16  2.99 3.55 0.1 2.1
’ ¢ - » s
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Isohallnes for Connetquot R1ver 111ustrat1ng the typlcal salt
wedge flow patterns
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BRICK KILN CREEK
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h,1068' Jamieson 1968; Ichiye 1966) have shown a net east=-
‘-'ward movement of water. from South Oyster Bay into Great
-';pSouth Bay.v Highest transport volumes were obtained along

'-the south shore of the bay, that is, between Statlons 8
o and 9. & 31gn1f1cant amount of - this eastward ‘moving
-lfrwaters.ls carr1ed out Fire Island Inlet on the ebb tide.
.{:Max1mum tidal excurs1on during the flood t1de at Fire ,
'f Island Inlet (Anon.,1962) reaches a northern boundary de~- I

bilineated by the 27ﬁ 1soha11ne in the v1c1nity of Sexton
‘ﬁ:and East-West Flre Islands.‘ The lower salin1t1es along
| 5‘the north shore of the Bay reflect the additlon of stream

'vland subsurface groundwater inflow.? Because the bay is

not stratified values shown represent both surface and nesar

.bottom conditions. Where significant horlzontal differ-

ences ex1st, 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
uextremely shallow nature of the bay and the marked influence

,iof windbdirection and velocity'onuthe-system.'

Temperature

' &
Averape monthly temperature for surface bay stations

_ranged from 7.7% in November to 2u 8 C in July with a mean

‘of 18 3u Ceo- Bottom bay stations averape only 0.,05°C less

than surface stations. The difference is not~significant



'LONG ISLAND

. Fig. 4 Isohalines for Great South Bay based_on station averages for period
' May-November, 1972.
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since instrumental accuracy is t o, OVOC.' River stations

avexaged approximately l C higher than the bay stations,

hreflecting the more rapid equilibration of the streams

=¥w1th ambient air temperature.lﬁf

-Dissolved*okygen concentrations were. measured on

wonly four occa331ons during this survey due to instrument
'failure.i The number of stations and time required to ob~
vf[tain valid samples prohibited the use ol W1nk1er deter-
"j;minations. However, when oxygen was measured during this
_hsurvey and during the three preceeding years, concentrations
vhflwere consistently near or above 100% saturation. This is
.’to be expected in- a shallow, wind driven system such as.

:fGreat Sou“h Bay. _J

viPhosphorus ;'

Becaise of previous anaLyses of vertical stratification

and salinity values obtained in this study 1ndicating vert—
:_ical homoveneity, only surfa(e samples were taken for nutrient
Lanalyses. Dlssolved inorganic phosphorus (DIP) . in the bay
._;ﬁvaried from monthly low of O 21 in- June to a high of 1.71
o n.in October with a mean of O 69 ug-at P/l. Average DIP

tfvalues for all river stations ranged from a low of C o 37

ot

hf-ln June to a hlph of 2 32 in October w1th a mean of 1,01
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ug-at.P/1, Instantaneous phosphate values for river
stations were approxiMately double that of the bay through-
out thevstudy. Phosphorus isoplethe for the bay are
'shown in Figure S |
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 Brldge. Again
the 1nfluence 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. However, for purposes of this re-
»port, values outlined here are adequate.

| Particulate phosphorus, used as an indicator'or
plankton concentrations and detritus, ranped from 0.79
in October to 1, 52 in- July with a mean of 1. 05 ug-at P/1
for the bay-statione. River stations varled from a low
of 1.00 in October to a hlgh of 1. 96 in September with
a mean of 1, 58 ug-at Pll. In general, rivers were approx-
imately uB% higher 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
statlon values for the perlod May - \ovember 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 se.
Unlike salinity, particulate phosphorus‘can arise de gggg
due to uptake of DIP and subsequent growth of phytoplankton
and zooplankton. Therefore, isopleths could merely be in-
dicating areas where phytoplankton growth is taking place p
in the absence of any movement of the water mass, It should
be noted that as expected particulate phosphorus levels

are invarsly related to DIP values in this study. For
example, the central gyre in the bay contains the highest
partlculate phosphorus values and lowest DIP Values. In

_ this particular case, hydrographic data supports the general

pattern of water movement a8 delineated by particulate phos-

phorus,

. Nitrate

Nitrate values for bay stations varied from -8 1ow of
0. 91 in July to a high of 7.23 in October with a mean of
u.OB ug+at.N03-N/L. River stations ranged from a low of

3.09 in August to a high of 20. 80 in June with a mean of

1B

12.09 ug-at.NO3-N/L and averaged approximately three times e
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




_is seen in the 3 0 ug- at. isopleths while the opposing
h‘; flow from Moriches Bay through Smith Point can be seen

. extending westward towards Patchogue Bay. The marked

*

'feffect of stream additions can be ‘seen in the hlgh values
;:found along the north shore of the bay near stations 1 and.
'11-6;' These stations are greatly influenced by 1nflow from _
:Connetquot Hiver, Santopoque River, Carll River, and
Sampawams Creek Each of these streams con81stently ranked
”,1n the six highest nitrate \alues throughout the study

o 5period with the Brown River and Patchopue Hiver ranklng

'fs'first and second respectively.u The u 0 ug -at, isOpleth |
";;gt':fijijhffextends from Bellport westward to Nicoll Point. It is | o
| | 'izprobable that the westward flow of water along the north |
”'Efshore combined with wind driven water currents restricts . - N

the distribution of water from these streams to: the north
l‘shore of the bay, especxally during summer months when
N prevalllng wlnds are . from the south southwest It is‘
‘obv1ous that the major nitrate contribution to the ‘bay
'iis derived from the streams along the north shore, The
Vultimate source of the nitrate-nitropen cannot be traced .-
L to 1ndiv1dual outfalls, surface runoff or~subsurface
ll_zgroundwater movements at this time. However, the hlghest
ovalues were consistently obtained at the mouths of’ the

"tffmost heavily developed streams.' It is also interesting




" Fig. 6: Particulate phosphorus isopleths for Great South Bay based on average station
values for the period May-November, 1972. - All values are ug-at P/L.



Fig. 7: Nitrate isopleths for Great South Bay_baséd on average station values for the
period May-November, 1972. All values are ug-at NOS-N/L. o
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to note that the only elevated nitrate value alongvthe
south shore occurs between Ocean'Beaoh‘and Point O' Woods
at station 13 - the location of a sewage treatment plant

on the barrier beach which discharges into the bay.

: Nltrlte
Nitrite values for the bay ranged from a low of 0.05
in July to a hlgh of 0,38 in November with a mean of 0,17
ug-at.NOa-N/L. Rlver stations_averared approximately
“twice as high as»thovbay‘ranging'from,a low of 0.2y in
AUgust;Septembcr to a nigh of '1.69 in June with a mean
©of 0.51 ug-at. N02-N/L
Nltrite 1sopleths (Fig.8) show similar patterns as
DIP and nitrate,-that'is,vhigher values along the north
 shore of the oay with thé”loﬁest values associated with
:"water moving east along the state boat channel and entering
fron Flre Island Inlet., The central and eastern portions
of the bay show little varlatlons in nltrite values as does
Morlches BaJ. As w1th nltrate values, the hlghest nitrite
'concentratlons were con81stent1y found in the v1c1n1ty of

Santapogue Rlver, Carll's River and Sampawams Creek.

Ammonia
Concentrations of ammonia in the bay ranged from a
low of 0. 17 in July to a high of 5 iy in October with a

mean of 2 uu ug-at NHM-N/L. Average concentrations for



Fig. 8: Nitrite isopleths for Great South Bay based on average station values for the
‘i _ . _ period May-November, 1972. All values are in ug-at. NOZ-N'/L.
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riﬁef stations varied from 6.16 in'July to 7.31 in.June
with.a mean ofn2,07 ug?at.NHu-N/L;_ Although average
river values were~loﬁer than avéragerbay levels, the high-
' est-ammonia concéntfations-were consistently found along
the north shore of the bay (Fig 9), wlth hi héSt values
.penerally found in the western portions. Again there
is the indication of eastward movement of water along
the south shore and a westward movoment along the north
shore; As with nitrate and nitrite, it is the westward
‘mOVenent bf watef that carries the highest concéntrations
of ammonia. The influence of river stations is easily
seen'in therviciniﬁj'of_Carll's Bivor, Sanfapogue River,

. Brown River,_Paﬁchogue River,,and'FOrge'River.

Pignent§

Chlorophyli a.valuos, used és an index of phytoplankton
abundance, varled from a low of 2.71 in May to a high of
12.0 in November with a mean of L ug Chl a/L. Con-
‘centratlons for river statlons ranged from 10.8 in October
to L6.5 in June with a mean of 22,3 ug Chl E/L' Lowest
valnesowére_oonsiéfontly‘found aldng_thonSOuth shore of
thevbaj whilevhigh vnlues were fonnd along the north shore
(Fig.lO).'_In general chlorophyll values are highest in

areas of highest nutrient concentrations with the exception

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



Axmnoma 1sop1eths for Great South Bay based on average statlon values for the
perlod May November, 1972. All values are in ug- -at. NH -N/L.
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Phaeophytin; used as an indicator of algal decom-
position, ranged from 0.7 in ngAto 11.8 in October with
- a baywide mean of [.1l ug/l. AQefage river concentrations
varied from 0,7 in October to 8.3'in_Septémoer with a
mean of u,S ug/l. Since phaeophytin concentrations are
& function of the abuﬁdance of_phytoplankton, rates of
decomposition, and physiological ngte of the algae, no
isopleths were constructed. They‘are utilized here
v merely as supportive évidence,for decomposition and re-

- lease of micronufriénts. For example, highest phaeophytin
.concontrations in Lhe bay were recorded in October - the

- same oeriod of maximum nutrient concentrations. This peak *

:occurred immediauiy after the doathlof a massive Ciadoohora
graciliévbloom’which involved-ﬁhe ontire‘wesﬁerh and central

portion of tho-bay systom. Maxihum phaeophytin values

for river staﬁions oocurrod in'Septembor - coinciding with

_the accumulétion of Cladophora in almost all of the rivers

and:canals'élong,the north shofe ofsthe bay due to_prevail-
'ing southerly wiods. ~The picture in the rivers is not as
 01ear-out as in the bayvduo'to‘the fact that nutrient
conoeofrations hero are modifiod by 1oput from opstream,
loss tobthe_bay,,and in situ pfoduotion of a higher standing

:crop'és évidenced-by higher-chlorophyll_g values.

N/P Ratios

| Nitrogen/phosphorus fatios'(by atoms) répreéent the
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-billty of_the present study in planninp dec131ons since -
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ISLAND
" All values are in ug. Chl a/L.

LONG

: Chlorophyil isopleths for Great South Bay based on average station values for
the period Mav-November, 1972.

Fig. 10

Z1t is precisely during this perlod when the worst
Apossible conditions' ‘are’ obtained due to increased util- Y
_lization by summer v151tors and residents -and unusual

Lmeterological condltions. '

Table 6 is a compendium of all data available to

: i date as either technical papers or personal obsdrvations.
;hThe major portion of this data is drawn from the series |
vvof reports by the WOods Hole Oceanographic Institute
w_earrled out durlng the period 1950 1958 Slnce some-of

’ fthese reports 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,rrelstive rates of release from decomposing
plankton, and losses'due to dilution, Nitrogen:phos-
phOrus ratios in the bay varied fromra_loﬁ of O.4:1 in
May to a high of L6.)4:1 in June with a mean baywide

'ratio of 9.7:1. Average monthly values for river stations
ranged from a low of u;7:l 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 unpublished reports by the same organ-
ization, they will be referenced as "WHOI" and the reader

is directed to the oripinal 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'llmlted to those areas which coincide with the
‘station networkkshown.in Figure 1 and are averages for
elther all values for an individual station or all stations
for the time perlod under d1scussion. 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 are not avall-
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 portiens of the bay. It is
fortunate and coincidental that average salinities for
“this area are ektremely close'tolthe actual metnematical
waverage for sll statiens in the bay. Data from tnis_
source are referenced as ﬁBP“;» Precipitstion values
were ebtslned_from the_U.S.vDepartment of Commerce and
d@re based on the 28-year mean of 3.9 inches measured at
‘PatcnOgue,iNew York. L | |
| The most obvious_pnenemenon is,thevlong-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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unpubllshed data indicate levels prior to 1938 of approx-

’1mately 13.0 /oo. Values estimated from WHOI data in-

..dicate averare baywide values of approximately 24 =26°/00

in 1951 prlor.to the closing'of Moriches Inlet._ After

the spontaneous closing of ‘the inlet in 1951, salinity

Vlevels dropped tO 15 lt%o (Ryther, et al, 1956) Note that

vupon closing of the inlet phosphorus values rose from 2,28

to 12 Sl ug-at DIP/L. Upon reopening'of ‘the inlet in
‘_*195h, sallnlties and phosphorus returned to preclosure'

vlevels 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

whaeupon phosphorus values almost doubled._ However,

‘lprecipitation during this period was below normal result-

.xlng in elevated phosphorus values and high salinities,

presumably due to evaporation.‘ Upon reopening of the in-

: 71et in 1958, salinity decreased approximately h /oo while
t"phosphorus values dropped by a ractor of three (Ryther,
| het al.,1958 A 51gnificant factor in the decrease of

'hsallnity and phosphorus during this period was ‘the abnor-

mally high amount of- ralnfall (11 88" above normal). 1t

‘should be: remembered that the period encompassed by the
fAWHOI reports was - characterized by changing inlet conditions'

iand a highly vigorous duck farm 1ndustry.;

Data from the Blue P01nt Company show marked increases
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in salinity levels in the bay for the periodv1960 through
1964, This coincided with a severe ﬁrought period in the .
northeast as evidenced bj rainfall records. It is inter-

" esting to notedthat even at the .end of the drought in
.1967, salinity'values'cOntinued to inérease presumably due
to the lag between’rainfall and-rates of groundwater re-
charge. Salinity values returned to 25 /oo in 1968 and
have remained so to ‘the present. Ambient oceen ssalinties

' Off Long Island are approximauiy 30 50/00. Accordingly,
average bay salinities are presently approx1mately 85% of
ambient ocean levels(Chase 1969)

There are three main points to be con31dered in re-
lation to the present and'past salinity regime of the bay:
1) the opening and 01031ng of natural or artlflcal inlets ”
can have marked effects on the salt balance of the bay |
systema 2) natural, long-term changes such as drought

or rainy periods can significantly affect salinity levels
in the baya 3l the combined effects of changes in hydrography
due to channel.or'inlet dredging and changes in freshwater
imput due to increases or decreaSed'gronndwater levels can
drastically affect salinities. | |

Because of the above - factors, any development which | ' °

will affect exchange of bay water with the ocean or alter
‘the freshwater input to the bay from changing stream runoff
or groundwater levels'must‘bevevaluated using the most

sophisticated methods until all factors are fully understood.
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'As ev1denced by the long -term changes in salinity,
gactlons based on results from a few samples taken during
'ione relatively short period of time may often 1ndicate

the atypical rather than typical condition. Alterations
. due to artlficial manipulation of the system may not
"become evident for several years by which time they may
'Vhave already caused irreversible changes. Only continuous
. updating of the data record will allow intelligent de-
tci31on making. -

It a>pears that once Moriches Inlet was reopened

and stabilized in 1958 phosphorus levels began decreas-

’ 1ng to levels found at the present time as ev1denced by
iDIP values from 1959 to the present. Whether this de-
LY _v._:'f.crease in phosphorus 1s due to increased flushing rates,
- " a change in the biological character of the system, or.
v“.much improved housekeeping on the part of duck farms
'.cannot be answered definitively at thls time.
- Present phosphate values are similar to tho;e found
- for the summer months by Koetzner (1966).y His Vulues for"
'the western end of the bay vary from 0 63 to 1.25 ug-at POM-P/L
| ”with a mean of 0. 96 ug- at.g Values: for the same urea in
e y : “bnthis study v“ried from 0 32 to 1, 66 with a mean of 0.82
o | ug- at POu-P/L. Values for DIP 1n Goose Creek New York
vvaried from O 22 to l sl ug-at PO, - PIL with a mean of

0. 81 (Hair 1968) »This smallvembayment~receives no direct .
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industrialvqr domestic wastes and 1s probably represent-

ative of relatively undéveloped embéyments on Long Island.

It appearq therefore, that the phosphords levels in the

bay propef are typical_for inshore waters of Long Island

~and have remained essentiaily stable since 1968, However,
~ several rivers are contributing excess phosphate to the

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

POM'P/L’ then.seven'rivers aré supplying phosphorus at
levels in eicass of bay values. Table 7 gives the ratio#
of.station valués to ambiént bay levéis. Values above 1,0
indicate the river is acting as a soﬁrce of phdsphorus

for the bay. Ratios below 1.0 ihdicate either an in situ
losé.of phosphorus3ob;lower concentratioﬁs_entefing from
the watérshéd. vTﬁe maip-lbésvof DIP is in the conversion
to-particulate'phbspﬁorus by phytdpianktoh uptake. If

ratios beiow 1.0 are due to this uptake, particulate phos-

'phorﬁsAand chlorophyll ratios should be>elevatéd. In

fact, there app§érs to be some correlation between low
river/bay phpsphate ra£iosEand elé?gtéd particulate phbs-
phorus andlchlorophyll vélués; For example, Carll's
River, Sampawams Créék, Awixia Creek, Orowoc Creék,'and
thelcdnnétqpot.ﬁivér have.DIP fatiosvbelow 1.0 and pdrti-
culate phoéphorug And/or chiorophyll ratios higher than
the mean value for all rivers, It-éppears therefore, thét

those streéma?with decreased phosphaté values are not
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,_present'in_the'riverbwill reech the bay without loss to

- L1 -

necessarily carrying a lower phdsphate load but that it
is being trapped in the'estuary as‘particulate'phosphorus

and may be released at'a'later time from the sediments,

_ Thls 51tuat10n has been p01nted out in detall by McGraime

(1969) for the Connetquot Rlver.

Some estlmates of the amount of phosphorus entering

-the bay via rlvers can be obtelned by_summing the concen=
" trations of dissolved and perticuhate phosphorus and multi-

e 'plying these by'the”estimated_discherge rates of 1treams

entering the'bay.-_Thissmethod assumes that all_the material

i

'_the sedinents or trapping’bv phytoplankton'uptake and that
it will arrive in the form utilizable by plants. - This
,ohviouSIv}is not the oasevsinceVSone of the materisl
imoving out into the bey, may move back 1nto the river on

'»the next flood tide or settle out as detrltus._ However,

slnce most of the streams have 8 salt wedge circulation

.-pattern, the amount returned to the river should be quite

: small';n relation'to’thertotal moving downstream. There

have-been reports'(McRoy'end BarSdate,_l970' Reimold, 1972)

p'snowing that materlal 1ost to sediments is often returned

’ to the water column wlthin short perlods of t1me.-

' Table 8 shows the calculatlons of inputs of phosphorus

liand nltrogen to the system. Dissolved orgenlc phosphorus
- was not measured during this study. However,*values'

_ for organlc phosphorus ueually 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 steams 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. . - |

SincebDIP 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, approx1mately '3.99 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
1ncorporated into animal and plant biomass. No doubt ’ | ' N
all three: mechanisms are active but their 1ndiv1dual impacts
cannot be fully evaluated at this time. However, some
_ estlmate 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
.1ncorporated into plants or animals may become available
for uptake subsequently through decomp031t10n and recycling. ' 4
_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, l959) Studies have also ‘shown that
_*fph)toplankton will assimilate these elements in this ratio
:;;(Redfield 1958 Eppley, et al 1971). The 3 99 kg-at. of

’_phosphorus added daily would result in the flxation of

‘Tth23 kg—at. of carbon. In addition, uptake of phosphorus

1n the water column would result in '135 x 103 kg- at. of

,;?carbon fixed. As mentioned above these are estimates of
i potentlal 1nstantaneous uptake of the phosphorus present'

Hvin the water column and added from external sources,

Similar analyses can be carried out for nitrogen.

ieHowever, the picture here is much more comollcated due.
ito the more numerous forms or nitrogen and the large v»
”ﬁﬁreservoir of this element in the atmosphere. It is

v*cf felt by ‘some: workers that the fixation of elemental
_;nltrogen by epiphytes (attached alpae) on sea grasses
fl(e.g. Zostera) may be a significant source .of this nutrientv

. _ﬁln estuarine areas (Goerlng and Parker, 1972) We have |
'“:no estimate of the magnitude of thls input for nltrogenv

in Great South Bay. o

Particulate nitrogen partlculate phosphorus ratios

‘for plankton have been found to averaye 6 o5 l (Strickland,
o 1966). Some prellminary work on these ratios for Great
:tSouth Bay confirms this. Table 8 shows the calculated
ﬁ;f*nitrogen content of the bay.' Average particulate phosphorus

fvalues for the bay were 1 OS ug-at/L while the rivers
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Fig. 11: ‘N/P ratio isopleths for Great South Bay for the period May-November, 1972.
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Tabls 5

: Multlple correlation f‘oeffic1e'xts (s1gniflcant at the 95% level)
for each variablé based on average values for each statlon for the study period. -

. sal. ._Tamp." DIP PP NO3'  NO2  NH, Chla Phaeo N/P

Salinity 1.0000 =u4501 .3023  -.6582  -.7333 -.4372 -.2978 -.;372 1550 -.768)
Tamb. - j.;' ”:1;oooof ,_;-2263, 181 »j-,17§9' .1$7u '-.ouSu. -;3388 132y 2167
p1p f_f  "-" R i.oooo_. -;161é'-”i;b§81<;_;0006 RN '-.1LL1_5"-.‘0003j -.4380
Part.prios. 1, oooo'j*“;583u- 6485 4163 .80SL L1356 L5513

N, R 7'13--;“i“31i‘ ' » "f;f,v,  C o 1.0000 03967 W095L 5479

Phaeo S o D S © 1.0000 - .0136
N/ | - 1.0000

No3 f}a_;ffﬂu . 1.0000 L7116 L7234 A92 .0559  .7868
No, ‘;':"T,Ni‘ - o j“>d ‘1__ RS f1.0000 ' .22 L6012 .2031 .5762

chla © 1.0000 .2385 L4715

- "gf, -



Inlet

Table 6

Average values for all stations in Great South-Bay and -

‘inches above
~is ug-atP/L;
N/P ratio is

Moriches Bay - Salinity is in ppt.; precipitation is
or below 28 year mean of }3.83 inches; DIP
Nitrate, Nitrite, and Ammonia are ug-atN/L;
by atoms; and, chlorophyll is in ug/L. .

Sal.

- gy -

Year Cond. Precip. Phos. . NOq - NO2 _ NH), _N/P. Chloro.

1950WHOI Both open ~13%/00 -5.77 1 1.60 L

1951WHOI M.I. closed . ~25 +0,21 - 2.28 _

1952WHOI M.I. closed 15.4 - =2.89 - 1l2.54 0.89 0.05 - ~Av10:1

1953 M.I. closed +6.85 I - : .

1954LWHOI M.I. open 25.7 +9.34 2,07 1,30 - 0.06

1955 M.I. open 42,21 S o o

1956WHOI M.I. Open 25.3 ’ "0.72 2.09 . 0.32 0022 ).L.L‘,O 2.36 L‘.o?

1957WHOI M.I. prt.closed 25.0 - -7.18 .55 ~—2.,51 0.55 25.3

1958WHOI M.I. open 21.5 -~ 411,88 1.34 S~——— 2,10 — 1.57 110

1959SHOI M.I. open - 23,2 © +0.93 2.27 - T~———0.98 .

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 2l -12.%1

1964BP M.I. open 26,2 -3.82

1965AIMS MoIo Open 27.3 . "18077 1023

1966 M.I. open -10.57

11967 M.I. open +2,52 '

1968AIMS M.I. open 27.1 =2.14 0.60

1969AIMS M.I. open 25.5 +4.71 0.86

1970AIMS M.I. open - 25.7 ' . 0.82

1971AIMS M.I. open 0.65

1972AIMS M.I. open 25.7 > 20" 0.66 4.08 0.17 2y 9.7 5.7
L J - [ - -




.f“Ratios for dissolved phosphorus,'particulate phospnorus, and
;chlorophyll a values to amblent bay values: .

‘vStation
26-Amityville Creek

;28-Car11 River

30<Willet Creek
31-Awixa Creek

32;Orowoc Creek

BM—Quintuck Creek
35-Brown River -

36-Patchogue River

38-Senix Creek

39-Forge River
Average

Table 7

27-Santapogue River '-

29fSampawams Creekeﬁ;_;_}m

33-Champlin Creek

37-Connetquot River

DIP river/DIP Bay .
| 2. 25 |
L7z
S owr
0.1
0.81
L 0.68
0.68

1.43
0371

1.1

0.8y
2.58
3.90

PP rlver/PP Bay

0. 95

}1,33
- 1.60
1,97
'g;;u3"

1.61

1.7
-_.1.32 .

1.33

l.12

2.00

1.8
1.12

Chl river / Chl Bay

1.3
200
© 2,98

5.7
2.88

1.8,
3.73
1.60
"1;9u»
1.61
234
3.37
1.17

..LQ] -



Table 8

EStimates of phoSphorQs_and nitrogen inputs to Great South Bay

Volume of Great'SodthrBuyl
580x10%1iters

Volume of-streamflpwl

680x10611ters/day;v_

Volume of-subsurface'flo-w1

792x10°11ters/day
Voiumé of raihfallz
‘ '266x10911ters/¥r.'
‘Corrected for DOP and
%Part. N. in Bay
iCorrected for DOP and
Part, N. in streamsi
ﬁTotal daily increment9'

Total yearly increment

_Phosphorus Conc.

@1;7uug-atE/L3'
=1,01x103kg-at
@2.59ugeatP/L3

=l.76kg-at/déy‘
@0.029mg/Lu

:=O.?ukg-at/day
@0;03umg/L5

=,80kg-at/day
@b65% of DIP
' =1.27x103kg-at

@5% of DIP

¥2.h5kg-at/day
=3.99 kg-at/day
=1,456kg-at/yr.

bNitrogen Conc,

 @6.69ug-atN/10
_=3.88x103kg-at
.@lq.67ugfatN/L7

=9,98kg~at/day

@0. 5lymgN0,-N /L

=30.6kg-at/day

'=o;35tons[yr/éq.km.8

'=S;73kg—at/day

@6 .33ug-atpart.N/L

=7.84x10°kg-at.

@2l .9ug-atpart .NLL
=16,.,96kg-at/day"

=53.29kg-at/day

=19,450kg-at/yr.

3.8,
- 5.67

41.35 |

7516
6.17
6.92

13.36
13.36

-807—



B _ ..f~“" o  _A_; : 'Tablelg cont'd

_ - _ Phesph;rﬁs:Conc.. : ',Nitreéen Conc.
Potential carbon fixationlo | | ' :
o Total Bay o =.-135x_1c_3kg-’_at : - =5;.9x’1o3kg-at
.'$o£al from dailyvincremeht'r '_:"e | :uzjkg;af/d v' - | e;353kg-at/d.

Values from Foehrenback 1968

Estimated from U.S. Dept. Commerce, U.s. Weather Bureau, Patchogue,New York.
Includes DIP and Part. P. .

.UsS. Dept. Interior, U,S. Geolovlcal Survey Water Supply Paper 2091(1968)
U.S. Dept. Interior, Geological Survey, Water Resource Data for New York, 1968 1969..
Includes average values for NO3-, NO2-, and NHu-nitrogen.

- Based on average nitrate, nitrlte, and ammonia nitrogen for all streams

- Pearson, ¥F.J. and D. Fisher, 1G71. Chenical conpositlon of ‘atmospheric precipltatlon
'in the Northeastern United States. U.S. GCeol. Surv, Water Supply paper 1535-P.

- Includes streamflow, subsurface flow ard rainfall

O~ Based on corrected values for bay and c¢aily increment.

IS
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Table 9

Ranking of rivers by N/P ratios compared to average bay raﬁio of 9:7:1

Station ‘__  §§§2 : "7' . 53&19, ) : ' %‘Différencé from 9,7:1
35 . .Brown River: BRI 62.7 o 5  _ B - 6ys
28 o :'cmlgs River S ho.7 N S S 419
36 Patchogue River " 'f37.8 . - | _ ' 389
2 Orowoc Creek. - 31;6 . . : _ y . 325
29 .l__ N . Sampawams Creek - b:29,0 : .  ,1 .'.'__ 299
27 o . Sahtépoguevﬂivef' o 26., o b, S 272
31 B .Awixa_Creék' B .,': - 22;5 . . - " _ 232
33 o Champlin Creek 191 197

: 37.' : N | Connetquot Riief ' | 15.7 : | o T o 162.
30 - Willet Creek 18l ST : 15 §
26 Amityville Creek 9.1 o | - 9t
3& _ | _ ‘Quintuck Creek ' | 7.6 | | ' 78
38 Sehix Creek | 6.7 | 69
39 Forge River _ 3.6 : | _ 37
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averaged 1.58. Using 6.5.as the conversion factor,
particulate nitrogen in the bay would be avoroximately
6.83 ug-at. N/L and 10.27 ug-at. N/L in the rivers.
These values are,dsed as correction factors for the
nitrogen content of the bay and streams., An additional
source of nitroéen'not'acbéunted-fbf is dissolved organic
nitrogen(DON) ., o
Daily nitrogen additions to Lhé bay are 53.29 kg-at.

which Qouldvresult in the potentisl fixation (if all
nitrdgen were available for uptake by phytoplankton)
of 353 kg;at. C/day. This éstimate would be increased
by inclusion of DON. .

| N/P ratios based on inorganic hitropen factbns and
DIP avéréééd 9.7}1 for the'bayvduring the study pecriod
whereas calcdlations baséd on total daily inputs of phos-
phorus and nitrogen (uﬁpus‘DON and Np fixation) to the
fuv system have an average'ratio of 13.4421. This is
‘ higﬁly'significaht, for nitrOgen.and phospharus are be-
ingvadded to ﬁhe bay at‘&pprdximately the ratio that
Ryther and Duhstanv(lgfi) indicats as requirec by inshore
plankton. Several rivers are supplying nitro; en and
phosphorus‘ét ratios'gréater than the 10:1 ratio and,
.therefore,‘are potehtial sources of eutrophication for
the bayQ_ This is‘éspecially.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 Forge
'”.Biver and Senix Creek are not due as much to the pre-
sence of low levels of nitrogen as to the elevated
levels of phosphorus. These two creeks still support
- _large duck farms, ‘the effluent from which is character-
ﬁized 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
:other rlvers studied. _'.
It should be noted that N/P ratios and absolute
concentrations of inorganic nitropen have increased
since the WHOI surveys in the 1950's (Table 6). At that
v‘time nitrogen was the limiting factor in the bay system,
Since then, 1norgan1c nitrogen levels have risen to the
Vpoint where they are. now close to or above limiting
_concentrations.
It appears,}therefore, that total nitrogen and phos-
phorus are presentvin the bay system in approximately
a 13:l4 ratio by atoms, By additions and remineralizatiOn,
.the N/P ratio of inorganic nitrogen and phosphorus in the
water column is maintained at approximately 9.7: 1,
Since inshore plankton generally require these elements
in & ratio of approximately 10:1, 1t would appear the

system as a whole is slightly enriched However, since
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the elevatedbratiostin the bay can be:traced’directly

to rivers and streams emptying into the bay, the
contlnued enrlchment of tha bay can be controlled by
llmitlng the addltions of nitrogen to the bay via riVers

and streams. The addition of secondary sewape effluent

‘to the bay elther by covert sources or. overt additions

from treatment plants can only cause to further apgrevate

'vthe problem.' Effluent standards for these sources

should be set with the requlrements of nutrient llmit-

ation in mlnd : Slnce phosphorus is almost always found

in - excess in thls and other 1nshore areas, llmltatlons

of this nutrient without concurrent nitrogen control

will not result in any signlficant decrease in the rates

of eutrophication._:

In general, the Great South Bay system is 1n a

-rather precarlous state from a nutrient standpoint
respe01a11y con81der1ng the 1nten31ve development of its
_shoreline and pressures from recreational and commercial ,
xlnterests. The contlnued health of the bay depends on
‘the 1ntelllgent establishment of . controls to prevent -

'ffurther degradation.
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'SUMMARY AND RECOMMENDATIONS

Alterations'in the freshwater input or changes in

flushing ratio of the bay will have sipnificant

’effects on’ the salinity regime of the system. The
‘ magnitude of the effects cannot be determined at

'?thls time w1thout updated hydrologic and hydrographlc

studies. These should be 1nitiated as soon as

'-possible and before major projects are undertaken
:which could cause these alterations.:7’ |
Phosphorus levels in the bay have remained essentially
istable 31nce 1968 However, certain rivers, notably
’Ithe Amityv1lle Creek,_Santapogue River, Senix Creek,

"and Forge River are contributing excess phosphate f

- to’ the bay system.~

'°Nitrogen levels in’ the bay as’ a. whole are approaching

non- limiting concentrations. Any attempt to control

increa81ng enrichment of the system should include

'e,provisions.for-reducing the nltrogen additions to"

’the bay.; This 1s particularly true for additions
'lsuch as secondary sewage efiluent which 1s normally
'nhigh in nitrogen.‘? . N
':_Due to general circulation patterns,‘increased

xdevelopment along the north shore of the bay, re-c

“”.sulting in- increased nutrient additions, will cause

¢
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accumulation ofithese materiale along the north
.shore especially in the western portlons.,‘This
'condition could further exaccerbate the problem
'of summer blooms of macroalgae.

/Addltlonal studles on the phosphorus and nltPOLGH

~budgets of the system should be. inltlated to deter-

mlne the ‘maximum load of these nutrients which can

; _be allowed to enter the . bay.

fDue to the increased pressures on the system,_up-»

.ndatlng of data on an annual b331s is essential for

:fflntelllgent management decisions.-
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