
Goldschmidt2018 Abstract 

 

Identification of Anthropogenic 

Sources of Nitrogen from SGD into 

Long Island Sound using δ15N- δ18O-

δ11B  

C. BROWN1*, E.T. RASBURY1, H.J. BOKUNIEWICZ1,  J.K. 
COCHRAN1 

1Stony Brook University (*correspondence: 

crbrown1988@gmail.com) 

 

Long Island Sound (LIS) is a large estuary between 

Connecticut to the north and Long Island, NY to the south. 

Submarine groundwater discharge (SGD) is an important 

source of freshwater and nutrients into LIS that is often 

underestimated in N budgets. The fluxes of nitrogen to LIS 

from Long Island via submarine groundwater discharge 

(SGD) was determined at two different locations (Callahan’s 

Beach and Iron Pier Beach) using both direct measurements 

from seepage meters and 222Rn as a geotracer of SGD. 

Sources of nitrogen in the freshwater component of SGD are 

identified using δ15N-NO3, δ18O-NO3, and δ11B. Callahan’s 

beach is located adjacent to a golf course in a densely 

populated residential area. Previous estimates of freshwater 

SGD range from (0.1–0.3)*108 m3/yr with inputs of (1.40–
12.8) *106 mol N/yr [1]. Iron Pier Beach is in an agricultural 

area. Freshwater fluxes based on seepage meter 

measurements were (0.01–1.88)*108 m3/yr, significantly 

higher than those at Callahan’s Beach. Similar freshwater 

fluxes of (0.25–0.39)*108 m3/yr were calculated from 222Rn. 

Estimates of nitrogen fluxes from terrestrial SGD, (0.02–
257)*106 mol N/yr, are also greater than previous estimates at 

other points along the north shore of Long Island.  

 Porewater samples from Callahan’s beach have δ15N-

NO3, δ18O-NO3, and δ11B compositions of (1.9–4.6‰), (0.2–
1.5‰), and (27–42.5‰), respectively. Porewater samples 
from Iron Pier beach have δ15N-NO3, δ18O-NO3, and δ11B 

compositions of (0.5–5‰), (-0.16–7.02‰), and (-2.1–
35.7‰), respectively. Based on the signature of these three 

stable isotopes, nitrogen fluxes at both Callahan’s and Iron 

Pier beaches were derived from the nitrification of 

ammonium fertilizers; a septic source was not apparent, even 

though Callahan’s Beach is heavily residential. Greater 

mixing of seawater was found at Callahan’s Beach, consistent 

with less freshwater SGD there.  
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