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South Florida ecosystems—
The role of peat in the cycling of metals
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Peaf and Ecosystem Variabilify

Ar first glance the sawgrass praide wetlands
thar make up a large pare of the "Everglades™
ecosyitem in South Florida appear uniform across
the |.1.n|l1.|.=p-:. From the air, EXCEPE for the inrer-
ppersed hardwood hammocks and the obvious
vepetanonal differences along entrenched water
wiays, the sawgrass appesrs homogeneous and
unchanging. This ecosystem, however, is extremely
ll-l.'ll::llJEl.'I:II:l.ll.L'-. [his is due to the [El{=2a i of
“micro-habitars” thar vary bath sparially (horrzon-
tally and vertically) and over time (seasonally and
longer), The forces that drive this heterogeneity
include obvious, dominant !:-|1:,'.':i.-rlgru]'.||15|.' charac-
TErsNCs “.".-I'I s l._]imﬂ:f :thl' ﬂ.ﬂd 1:|'|d.1:r.|:|-
ing gealopy. They also include less obvious, subtle
forces such as wet-dry cpcles, arganic matter accu
mulation, trace clement mobilization and trans
port, and the infleence of human activities. These
tarces govern the dynamic chemical, physical, and
bialogical processes thar define the sawgrass
ecosystem. An important concept to understand i
that tfs ecorpriem o Mghiy parradle and b iy under-
l.u.|1;||ng the m:gmtnd: al the variability we are
I_‘||:1'|||,‘r 1h|r 11 define the critscal prescoises tlaar
drive the ecorysiem,

Agricultural Influences on Landscape
Variability
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surface warer flow, occurring in and nesr the
Everplades Apriculoiral Area (EAA) south of Like
Dkeschobee, are impomant contriburing facrors in
obscrved recent changes in the sawjprass praine.
The How of waters enriched in nutrients is thowght
{1} J'.'Iﬂ.}' d ﬂ:llﬂ il'l r.||.‘L'E\'_|J|."'|" :H:L'LI.I'I!IJ]E'J-I:!IH ﬂl.'ld L':PLIII'Ig
and n u]mngﬂ n Yepeiation com TLLTIL s l;ﬂl:'ld
cially changes in algal populations and an increase
in carmail and decrease in sawprass). Smudies demon-
strate 4 variability gradient in chis influence thar
occurs primarily from north 1 south; however, the
relative imporance of surface vi, ground-water
flow parterns, and the associared hydro-geochem-
istry, has not been defined.

The Role of Peat in the Ecosystam

An important driving force in the BAWE TS
ecosystem af South Flosida is the role af aceumu-
lated organic matter (peat), and the awgras grow-
ing in it on the cycling of trace clements (metalki)
and nutriens (&g nitraie amd |1-|1|:|:-r||'|.:.|.|:].
Undersmanding the natural varabality within a ver-
tical column of peat helps us better understand the
cause of sudden major changes that sometimes cre-
are &n environmental “crisis.” For example, the dis-
covery of high levels of the roxic meml mercury in
Fla.l:l[h-l:r. faady, and :Jl.ig,:l.{-ul: 1-:i5'_:::||.'. a shift in same
ecomystem proceis{es) that lead o the meril's
uptake and "biomagnification.” But when did this
shift ocour, what was the cause(s) of the shif, and
what role does the pear have in mercury opeling?

The Biogeochemical Paat Cycle
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wetland, as well as any other ecosystem, there are
three major components t this movement: (1) an
element source (Bedrock, soils, Jl:liEquuruJ prac-
tices, atmaosphere, i), (2) a trangport mechanism
{aquaric phases, biota, chemical species, erc.), and
{3 a ].1|1u|.' al dq.'nms'[lu:l Iu:.u.dl.!u" sediment}. We
call this cycle biogeochemical because, in addition
to the role of chemical and physical processes, the
cycling af elements strangly depends on its interc-
ticn with living |.1rga:|:u.n1:.—1r|.|m bacreria and
,|||_:1|1r o humans, Became jpeat 18 the dominant sed-



imene type within this ecosys-
tem, an understanding of the
Pranspart, :r|1.i.1|'.|i|i|!:|r. and depo-
sition of metals (including
meroury) in South Florida
necessitates an underanding
of the processes that charac-
terize organic-rich ssdimients.

Objectives of Current
USG5 Trace Metal Studies
Uli.I'IE the north-south mutri-
ent gradient hypothesis:

1. Define the impomance of
the solid phase (organic-rich
sedimenta] on mercury
evcling—that means, under-
stand the mle and interrefa-

tionship of depth, time of
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2, Determine whae effect assemblages of trace ele-
ments (including the environmensally impor-
taitt elements I'b, Cd, As, Cr, Cu, and £n)
have on mercury transport mechanisms. Can
this informaton help explain mercury’s
hioawailability?

3. Using the sediment record, determine whether
sources of trace elements (including mercury)
have changed over rime.

RESULTS OF INITIAL STUDMES
Enriclment Factors:

Using ratios of trace element bevels in sa 5
{nnrm:lli:‘i':nd to some nonmetabalic :hmzn!l‘;i‘:i
aluminum) o the -.'J1ETI'IiIEr:|I' af the peat subsirare
shows thar metabolic elements are being biocon-
cenoraced in sawgnass ving nssue (their concen-
cration in sediments is proportionally less than in
living tissue). This means thar F, K, Cu, Fe, and
Zn are in forms fdﬂil}' abaorbed |.1!|-' SavWprdss. In
cosntrast, concentrations of nomewential metals
{such ax Cr, Co, Ph, and He)d are generally nos
being concentrated in sawgrass living rissue over
what is in the sediments. This means thac
nonessential metals are not being eycled bur are
accumulating in the peat.

Accumulation rates {calculared in grams per
Equane CEntimeter per ]."u.r] fior metals shiow a dra-
matic decreass with depth in the sediment core,
Thise rates are calculared based on lead-210 sedi-
ment-dating methods used for recent (centuries-
old) material. This decrease is independent of
whether the core was talken north (closs o EAA
and its drainage into Warer Conservarion Area

2A} or south [nearly 15 miles from the drainage
from EAA). A baseline metal concentration seems
to be reached in sedimenis char are abour 100
years old. The accumulation rates of metals in the
individual sediment column varies north 1o sourh
and may reflect the influence of EAA. For exam-
ple, mercury shows slighdy higher accumulation
rares in sediment cores collected in the northern
part af Warer Conservation Area 2A when com-
pared to cores in the southern of 2A,
Accumulation rates for Ni, V, and Zn show very
lirtle difference berween the areas whereas Ph i
highest in the near-surface layers of cores collecred
from the South, Definirive conclusions and inver-
precations must wait wonl dara are received for
additienal cores currently under investigation.

RESEARCH PLAN—I1994

* Feld studies will emphasize the peochemical
processes oCCUITINE in organic-rich sedimenrs
within the Taylor Slough, Everglades National
Park. This has two purposes, the slough repre-
sents the cxsterm-mot major non-cinal surface
drainage fearure and is the “end of the hydro.
FEUIL‘E-L' pipe.” It is also & major contnbutor of
resh water g the castern side of Florida Bhay
and ties in with nnag,u'tng water and sediment
il aes 'l'.rill'iin the B-:I}"

» Results from the Taylor Slough study will help
1'1i|'r.1:|: a :imil.:r 'h'nngmch:mir_al clilmct:ri:;.‘:im
af processes i Shark River Elnugh. the major
surface water drainage fearure in the Everglades
system,

PLAN OF STUDY:

Product Plans

* Posier presentton, Orlando, Florida, American
Chemical Seceery meering, Aag, 1996,

* Yearly progress repore for dients and parmers
(SFWRD, NPS, Suce of Florida)

# Synthesis reporn dewiling geochemioal proceses snd
rrepds bor SFWALD reg_i.mu and WIS simin.

o e coapflinatian af chese seudies will be maln-
rabried with the Flodila Depariment of
Ervironmental Protection end other clents and

O AN,
Anficlpated Scheduls

May 1996—Sample Taylor Slough along rorh-sasth
rraverse, Everglades Muational Pack.

July-Ampat 19%—Sample analysis and absirace preps-
raiton; synthesis of geochemisry wich age-dared
[walg=N

Fehriary 1997 —Repore proparation; syathesis of owo
Fekd seasons (regronal amd remporal). Plan for field
based on "95-'96 data and parmner fesdback,

April 1997—Third feld sesson.
Janisary 1998 —Begin synthesis report,




