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Major Waterhseds of
Long Island Sound

| Pawcatuck River
Southeast Coast
| Thames River
Connecticut River
South Central Coast
| Housatonic River
Southwest Coast
I New York City
Long Island




What determines how fast salt marsh sediments
accrete?
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Tide gauges with more

than 60 years of record
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Recent Sea Level Rise

23 Annual Tide Gauge Records
= Three Year Average
- Satellite Altimetry
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Marsh Paleo-Environment
Curve (MPE)
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Hg pollution (CT: Hatting Factories, Danbury CT)
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RATES of RELATIVE SEA
LEVEL RISE

« Question: how to extract detailed
records of relative sea level rise
(RSLR) from salt marshes?

- Answer: through paleo-
environmental analyses of dated salt
marsh sediment sequences (peat)




Phragniites australis
(common reed)

mudflat
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black rush

salt meadow hay

spike grass
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Nell’s Island (Housatonic River): foraminiferal zonation and flooding frequency

Tidal framework: mean sea level, mean high water, mean high water at spring

tide, etc..
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About six month’s data (NOAA)

Zones:
different
‘fractional
exposure
time’,
different
foraminiferal
assemblages

(Scott &
Medioli,
1980, Nova
Scotia,
California)



Tid_al aunal [common floral | common fract.
height {zones |foram zones| plant exp.
160 (cm) species” species
Phragmites
HHW = Distichiis >0.98
- 1A . macrescens high spicata
T. macrescens patens
MHWS| 1B T. comprimata >0.85
120 H. manilaensis
mﬁgﬁ Spartina
. T. inflata patens
IMHW T. comprimata
M. fusca
100 A. mexicana | 1oW h | S- patens Pl
) marsh | s airernifiora
MHWN 5
80-
60- " low
- lusca marsh | Sparntina
5 IIB |A. mexicana |B alternifiora |~ 0.73
A. inepta
40- A. salsum
. calcareous
20 species
i e ;%crophyte
0 __MSI fiat uegetatlnn

MSL: mean sea level
MHW': mean high water

MHWN: mean high water at neap tide

MHWS: mean high water at spring

* name in pink: low salinity
fract. exp.: fractional exposure

tide

Nell’s Island
Foraminiferal
Zonation:
observations
on marsh
surface
(modern
analog
method).

Transfer
functions



Knell's Island

relative abundance
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Example: Housatonic river, Nell's Island
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KNELL’s ISLAND (Housatonic River
Marsh PaleoEnvironment Curve
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depth of MSL below Modern MSL (cm)

Black line: 0.9 mm/yr; 1.7 mm/yr, 3.0 mm/yr
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Jarvis Creek Marsh
(Branford, CT):
' ' Tidegate closed off
N Hoadley Creek | marsh - Phragmites
W= . replaced Spartina
Tldegate partially
removed 1979
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;I’ Effects of h'uman acﬁvutles roads, rallroads

";",,, Route 1,

tide gates
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Phragmites australis

Spartina alterniﬂbfé —— -




Phragmites australis

& %

Spartina patens, mud, Juncus gerardii
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1979 tide gate opened: rapid drowning of marsh,
cordgrass (S. alterniflora) replaces Phragmites (reed)

100

i 'j ’ 1890s tide gate installed, Phragmites takes over

from salt meadow hay (S. patens)
——NIgh marsh species

—— M. fusca
—o— A. salsum
—— A. mexicana

JARVIS CREEK,
| inner marsh

species %
50

25

40 50 60 70 80 90
R depth in core (cm)

From low low marsh to high low marsh: accretion ~ 5.5 mm/yr (faster than RSLR)



- When marsh was closed off from tidal flow,
Phragmites became established, accretion
rate decreased (<2 mm/year)

« “‘Marsh surface was ‘left behind’ sea level rise
(1880-1979, ~ 100 years)

- When tidal flow was restored, the marsh
surface ‘drowned’ and low marsh vegetation
became established

- High accretion rates in the low marsh setting

(~ 5.5 mm/year) let the marsh accrete faster
than sea level rise



CONCLUSIONS

- Rates of Relative Sea Level Rise along Long
Island Sound averaged ~1 mm/yr before
~1600 CE, ~1.7 mm/yr until 1900 AD, ~3.0

mm/yr unt|I 2010
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~sufficient and tidal flus mg not constramed'
ngh marsh reglons are expecteq to.shrink,
""" " 'whereas we see mcreased relative area of
Iow marsh
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