Estimating the age of marsh soils over the past ~50 -100 years
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PROCESSING MARSH CORES
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== CORE COLLECTION

Figure 1. From top right clockwise: (a) Hargls corar (with ATK GPS In|
background) ready for coring, (b) coring with the Hargls, (c) close-up of|
gray reduced marsh sediment, and (d) capping colected core in tube.

Figure 2. Marsh cores contaln both organk material and Inorganic sediment. The '37Cs and
2%pb are mainiy held In the Inorganic fraction. Cores are sliced, driad, and ground In order to

prepare for analysis by gamma spectroscopy.

——210Pb and 137Cs Activity

Broans island Tranzect A- High 1¥Cs

s £ ptay S amatgmace wucear g 0 1983

00 02 04 0F 08 10 12 34 18 18 20
oClg

srowns isiand Tranzects - Hgh. ot 2P0

Dopth ot ke s o (am)-
& 3w

R B

00 63 0% 03 1£ 13 15 t0 20 23 25 28 30
ooy

Fgure 3. Activities of both 2%Pb and 137Cs are reported In pClig (picocuries/gram or 2.2
disintegrations/q; Bequerels are the S| unit, but are usad less frequently.) Top panel shows '¥cs
activity with depth. The bottom panel shows that 2%ph decreases with depth In the profile. For
Tph dating, the unsupported “1%b (not total) is what Is used for determining the age of the
sediment. ThisIs the fraction that rains down on the land surface vs. the fraction that remains In
situ, (the supported 7°pb).

Table 1. The results zfter using the CRS model to determine peat age In a core from
Browns Island. 1t is critical to consider which modef (CRS or CIC or another moded) Is the
best fit for the site under study 2s the models each have different underying
assumptions. For modeling purposes the mean mass accumulation Is of most interest.
The orange shading Indicates that error Is too great for these estimates to be used
(based on Van Metre and Fuller 2009).
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where A is the radioactve decay constant of “°Po(0.0307). A s the .
residual unsupp #°Pb beneath a specified surface area to o
particular depth interval of age ¢ within a core. and A, is the total 2008
residual unsupported “'°Pb in the entire peat core (Appleby and Oldfield s
1883). The sedimentation rate (r) can be determined from the following
equation: -
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where C is the total unsupported “'“Pb mventh calculated by subtracting 1200
the supported amount from the total amount of * "“Pb for each depth interval —
through the peat core and summing across all depths. S
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& = oo s ,;,;,E‘ (1) Dating marsh soils requires field work and lab work,
mean =0.245 mean =0.041 which is expensive.

(2) Care must be taken to choose the right model with
appropriate underlying assumptions for the study sita.

(3) Soil dating produces age estimates, not definitive
ages. In theory *'Pb can date soils up to ~100 years old,
but, due to arror, the period of time is usually much less.

(4) Soil age profiles can vary greatly between marshes.
Within the SF Estuary, soil profiles have recently been dated
at Browns Island, Rush Ranch, China Camp, Coon Island,
Whale’s Tail, Greco Island, Newark Stough, and the Petaluma
River.

(5) Such data need to be better sharad. More estimates are
needed for understudied areas such as the Delta.
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