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Jamaica Bay is

“…so full of marshes and islands as to render 
its navigation utterly impossible except to vary 
light-draft vessels with local pilots on board.
No intelligible description can be given of the 
islets and numerous channels among them.”

U.S. Coast Pilot
Coast and Geodetic Survey, 1904



Hypothesized Causes of the Hypothesized Causes of the 
Jamaica Bay Marsh LossJamaica Bay Marsh Loss

• Sea level rise 
(Hartig et al., 2002)

• Loss of sediment 
(Gordon and Houghton, 2004)

• Pollution impacts 
(Kolker, 2005)

• Physical alterations



Major Dredging Activities in Jamaica BayMajor Dredging Activities in Jamaica Bay
Date Activity Location

1904 1.8 m deep x 15 m wide to Canarsie Landing

1911 3.7 m deep Broad Channel to Grassie
Bay

1912-1930s 10 m deep x 300 m wide Rockaway Inlet to Paerdegat
Basin

1934 9 m deep Broad Channel

1941 6 m deep to Shellbank Basin



Natural and Anthropogenic Filling ActivitiesNatural and Anthropogenic Filling Activities

Date Activity
1911-1941 1.4 km westward growth of Rockaway Pt.

1923 Cross Bay Boulevard completed

1931 Barren Island filled to complete Floyd Bennett 
Field

1962 Runway extension completed at J.F. Kennedy 
Airport by dredging and filling



Surface area of the Bay reduced from 101 km2 in 
mid-19th century to 53 km2 at present.

But . . .
the volume of the Bay has increased 350%.

NYC DEP, 
2007



From 1974 – 1999
2.5 km2 (620 acres) of the marshes in
the interior of Jamaica Bay were lost.

Hartig et al., 
2002

JB Watershed Protection 
Plan Advisory 

Committee, 2007



Vegetated Marsh Island Loss as a Vegetated Marsh Island Loss as a 
Percentage of 1951 Marsh Island ExtentPercentage of 1951 Marsh Island Extent
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Historic ReferencesHistoric References



Locations of Tide Stations in Jamaica Bay



Historic tide stations in Jamaica Bay indicating change in tidalHistoric tide stations in Jamaica Bay indicating change in tidal
range and change in height ( ) relative to Sandy Hookrange and change in height ( ) relative to Sandy Hook

metersmeters

1899 1904 1912 1915 1926 1930 1940 1949 2007

Rockaway
Inlet

1.22

Barren 
Island

1.49
(-0.03)

1.49
(0.06)

1.52
(0.12)

1.52
(0.12)

Canarsie 1.28 1.37 1.46
(0.03)

1.58
(0.15)

1.58
(0.18)

1.58
(0.18)

Grassy 
Bay

1.58
(0.18)

1.58
(0.18)

Norton 
Point

1.16 1.22 1.46
(0.03)

1.52
(0.09)

1.65
(0.24)

1.65
(0.24)

1.64

Sandy 
Hook

1.40 1.43 1.43 1.43 1.40 1.40 1.43



Change of Mean Tidal Range



Today, Today, 
BayBay--widewide

• spring tide ranges 20% > the means
• 50% of increased range in high waters
• 50% of increased range in low waters



YI-1 Accretion vs. MSL Rise
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Increases in Head of High Waters in Increases in Head of High Waters in 
Jamaica BayJamaica Bay

Since 1900 (meters)Since 1900 (meters)
∆

Regional Sea 
Level

∆
Local Sea 

Level

∆
High Waters

∆
Total Head

Mean   Spring Mean   Spring

Barren Island 0.28 -0.03 0.15        0.18 0.40        0.43

Canarsie 0.28 -0.03 0.15        0.18 0.40        0.43

Norton Point 0.28 -0.03 0.21        0.24 0.46        0.49





Conclusions

•• Reconfigurations of the Bay have altered Reconfigurations of the Bay have altered 
tidal hydrodynamics including increasing tidal hydrodynamics including increasing 
tidal ranges and height of high waterstidal ranges and height of high waters
–– Natural (barrier island) growth Natural (barrier island) growth 
–– Anthropogenic causes (dredging and filling)Anthropogenic causes (dredging and filling)

•• Marsh flooding greater than previously Marsh flooding greater than previously 
documenteddocumented
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