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In June, 1975, four dowels were marked with millimeter scales and 
were placed in the plots representing the colonizing Spartina and the 
mud flat environment s. Four metal plates were buried on the contact 
between the mud and the underlying sand, two plates in the mud flat 
environment and two in the colonizing Spar tina environment. Mud depth 
above each plate is determined by lowering a thin cylindrical ruler into 
the sediment down to the l evel of the plate. Data on sediment accretion 
determined by these two methods will be compared with the data obtained 
by coring to determine whether the three methods yield consistent 
r esults. 

Results and discussion: Monthly increments of sediment accretion are 
shown in Figure 6, and Figure 7 shows the cumulative sediment accretion 
up to July, 1975. Sediment accretion i s most rapid on the bare mud 
flats and the least rapid where �~�.� alterniflora has established dense 
stands, with intermediate values occurring where S. alterniflora is 
still colonizing. This pattern can be explained by elevation and 
distance effects. The peat surface on which the established �~�.� 

alterniflora grows is at an elevation only slightly below mean high 
water. The other sedimentary environments are at lower elevations and 
therefore may receive suspended sedi ment for a longer time period. Mud 
flats are generally lower in elevation than areas where S. alterniflora 
is beginning to colonize and, therefore, show a higher rate of sediment 
accretion. The established S. alterniflora is also more distant from 
the main tidal channel than the other two environments, and a large 
portion of the suspended sediment load may become deposited on the mud 
flats and areas of colonizing S. alterniflora before it can reach the 
establ ished S. alterniflora. Therefore, i n spite of the fact that �~ �.� 

alterniflora aids in trapping and binding sediment (Redfield, 1972) , 
the l owest accretion rates occur where Spartina growth is densest. 

Previous studies of sedimentation rates at Flax Pond have 
concentrated on determining average sedimentation rates over much 
longer time periods. Armentano and woodwel1 (1975) estimated, through 
Pb- 210 dating, a peat accumulation rate i n the western end of Flax Pond 
of 4.7 to 6. 3 mm/year. Flessa and Constantine (1975) calculated an 
average rate of peat accumulation of 2.4 mm/year and a maximum rate of 
4.6 mm/year by measuring the thickness of spartina peat that has 
accumulated since Flax Pond was opened to marine waters in 1801. 

The marker beds in the areas of established Spartina growth 
indicate that 3.5 mID of peat have accumulated during the past 9 months. 
If this rate is extrapolated to a period of one year, an annual 
accretion rate of 4.7 mm/year is calculated, which is slightly higher 
than the range of sedimentation rates reported by Flessa and Constantine 
(1975) and is at the lower limit of t he range reported by Armentano and 
Woodwell (1975). 
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Figure 6: Monthly sediment accretion at 
Flax Pond. Bars indicate the 
range of accretion measured 
at the two stations in each 
environment. 
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Figure 7: Cumulative monthly sediment accre tion 
at Flax Pond since October, 1974. 
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The apparent discrepancy has a number of possible explanations, 
including intermittent periods of erosion and deposition, peat 
compaction, or a recent increase in the sedimentation rate brought 
about by an increase in the rate of sea level rise. 

Long term peat compaction at Flax Pond was ruled out by Armentano 
and Woodwell (1975) who f ound no large -scale increase in peat density 
with depth . However, if compaction occurs rapidly in the top few 
centimeters of peat, a sedimentation rate of 4.7 mm/year may result in 
a much lower true accretion rate. 

Bloom (1964) found that sea level rise during the past 3000 years 
averaged 1 mm/year. However, Meade and Emery (1971) found that the 'rate 
of rise in sea level increased to 3 mm/year since 1930 and Harrison and 
Bloom (1974) determined a sea level rise of 1 em/year from 1964-1970. 
The recent rise in sea level may have resulted in a recent increase in 
the rate of peat accumulation. 

Ranwell (1964) found seasonal variations in sediment accretion 
rates at Bridgewater Bay in southern England. Accretion rates were 
highest at most of Ranwell's sites from August to October, 1960. In 
this study, most of the accretion where Spartina has become established 
has, thus far, occurred between October and December, with almost no 
peat accumulation between February and June. since accretion is 
seasonal, cores taken in October. 1975 may show that annual accretion 
is not actually 4.7 mm/year. Ranwell (1964) found that erosion occurred 
at most sites at some time during the year. In this study the only 
pronounced incidence of erosion, thus far, has occurred between November 
and December where Spartina is colonizing. 

Final interpretation of the data obtained in this study must await 
collection and examination of the October, 1975 sediment cores. The 
sediment above the marker layers in these cores will represent a full 
year's accretion. Comparisons can then be made of seasonal and spatial 
differences in sedimentation rates. ~n attempt will then be made to 
devise a quantitative model of sedimentation at Flax Pond which 
incorporates changes in sedimentation rates that occur as the marsh 
surface is built upward. 

CONCLUSIONS 

Historical records and maps indicate that prior to 1801 Flax Pond 
was a fresh water pond isolated from the marine waters of Long Island 
Sound. Since 1801 the Pond has been connected to tidal waters by an 
inlet whose orientation and position have changed as a result of 
longshore drift and storms. 

The opening of the Pond to marine waters is recorded in the 
strati graphy of the marsh sediments by a sharp transition· from sedge 
(brackish or fresh water) peat to Spar tina (salt marsh) peat. This 
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dated horizon was used to calculate minimum estimates of vertical 
accretion ranging from 2.4 to 4.6 mm/yr. Lateral accretion of the 
marsh peat proceeds at the rate of 158 m2/yr. 

Marker bed studies shaw that sedimentation is most rapid on 
mudflats, slightly lower in areas newly colonized by Spartina alterniflora 
and slowest on the peat surface. On the peat surface vertical accretion 
proceeds at the rate of 4.7 mm!yr. These estimates may predict the 
rate at which Spartina marshes are able to recover from physical 
disturbance. 
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FIELD TRIP GUIDE 

You will be picked up near the pier in 
taken to the Flax Pond, marsh in a bus. The 
one and passes through the hilly topography 
Pleistocene Harbor Hills moraine. 

Port Jefferson harbor and 
trip to the marsh is a short 
characteristic of the 

The bus will park near the Department of Environmental Conservation's 
research lab and we will walk west along the road for about 0.25 mi. to 
reach the trail to the marsh. Beware of the Rhus radicans (poison ivy) 
at the trail entrance. 

STOP ONE: The footbridge over the main channel provides an overview of 
the marsh and its geologic setting_ The lighthouse to the ENE is 
situated atop Old Field Point, a bluff composed of the morainal sediments 
o f the Harbor Hills zooraine . The hills to the WNW, terminating in Crane 
Neck Point. are also composed of this glacial sediment. These bluffs 
are the source of the sediments on the barrier beach. Topoqraphic, 
vegetation and surface sediment maps will be displayed on posters at this 
stop and will provide an opportunity for a description and discussion of 
the general features of the marsh. See also the section in the paper 
entitled "The Flax Pond marsh: general features". 

Proceed to the northeast through a stand of Iva (the marsh elder) 
and Juncus (black grass), across a sandy patch which shows how the 
common marsh grasses spread via rhizomes, and onto a stand of Distichlis 
spicata and spartina patens. Note how sharply these vegetation zones 
are bounded. Continue SINGLE FILE (to minimize the damage to the marsh) 
across the Spar tina alterniflora zone to the bank of a small tidal creek. 
The far bank exposes the stratigraphy of the marsh sediments. 

STOP TWO: Note the three distinct strata that are exposed here: the 
Spartina peat at the top, the reddish-brown, finely textured sedge peat, 
and the underlying coarse sand. Historical records indicate that the 
transition from sedge peat to spartina peat took place in 1801. This 
datable horizon permits the calculation of sedimentation rates for the 
Spartina peat. Calculated estimates for vertical accretion range from 
2.4 to 4.6 mm/yr. Lateral accretion proceeds at the rate of 158 m2/yr. 
At this site a poster which summarizes the historical information in 
Table 1 will supplement the discussion of the environmental significance 
of these strata. Additional background information for this stop is in 
the article sections entitled "Flax Pond: the historical record" and 
"Sedimentation rates determined from historical records". Proceed back 
along the trail toward the footbridge. Instead of crossing the bridge 
turn to the northwest and walk along the periphery of the wooded upland 
(probably a submerged kame) to Stop Three. 

STOP THREE: To the south and west of this stop are bare mudflats, 
hummocks of spartina alterniflora, mudflats newly colonized by 
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S. alterniflora, and areas with well established stands of the grass. 
These areas include the sites of our marker bed studies. A poster 
showing monthly increments of sediment accretion since October, 1974 and 
cumulative accretion since that time will provide the basis for a 
discussion of the rates, environmental controls and seasonal patterns of 
marsh accretion. For additional information regarding this stop see the 
text section entitled "Sedimentation rates determined from marker bed 
studies" . 

Proceed to the east along the margin of the wooded area. We will 
pass through an extensive stand of Juncus and Iva. On the inner margin 
of the barrier beach you should note the lobate appearance of the gravel 
deposits. These lobes appear to be encroaching upon the marsh surface. 
Their movement i s presumably due to extreme storm waves. The area 
immediately to the west of the inlet was dredged during the 1940's for 
sand and gravel. Present depths in this area are about 3 meters at low 
water. 

STOP FOUR: The inlet. stabilized by jetties since 1947. has not been a 
stahle feature of the Flax Pond marsh. Longshore drift and storms have 
been responsible for changes in the character and position of the inlet. 
The maps and charts also indicate a change in the dominant direction of 
longshore drift from westerly prior to 1947 to easterly since that time. 
A series of maps, charts and photographs dating frcml797 to 1969 will 
illustrate the major changes in the configuration of the inlet over the 
past 178 years. For further discussion see the section titled "Maps 
and charts". 

Return to the bus by walking back along the trail to the footbridge 
and the road. 
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NOTES 
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