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Abstract

The position of the mangrove — marsh ecotore (MME) is known to have changed through
time al several locations in coastal Everglades and Florida Keys.  Based upon aernial
photographs af the region, we know that this ecotona has migrated significantly. In 1927 Diagram of il e are
the MME was appraximately 100m from the river bank. By 1584, the MME was 350m
from the river bank, an inland shift of approximately 250m. a distance readily measurable
on the phatographs. Wa established a transact across this MME which spars a distance
of >350m, running from a tall mangrove forest at the river's bank (Rhizophora mangle,
Laguncularia racemosa, and Avicennia germinans) into a sawgrass (Cldiom
jamalcansa) dominated plain (figure 1) Our physical data indicate that this fransact
located on a large coastal island, and is disconnected from upstream hydrologic signals.
The transition of an area from mangrove to marsh, or vise versa, will depend on the
respanse of the lacal hydrological canditons 1o changes in sea-level and climata at the
synoptic scale (Smith 1997). Thus we feel that the movement of this ecotone over the
past 70 years is related 10 a rise in sea-evel
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Introduction
=The clagram of our MME study area Is shown in figure 2. Assoctated with each site are
plats for changes in forest canopy and in the

abundance of seadlings along with porewater wells &t 30cm and 60cm depths

* The river's edge is dominated by tall mangrove forests, particularty Rhizophora mngie
and Laguncularia racemosa. Moderale amounts of Reabdadenia bifiors, Asrostic
aureum, and Tillandsia usnecides are aiso found in this area of the transect

*Both and A ppear from the inland areas of the transect, leaving
Leguncularia as the only mangrove species where the forest gives way to @ marsh

by Claium Schinus pe you appreach

the inland MME.

=Along the inland MME. Laguncifaria GBM mul»mmod aldlﬂdurs ‘which results
from its ability to retain reserve racovery is upan
the locations of reserve buds on the trunk. TII! pattern of damage along ecotones has
also been reportad in other habitats (Oimstead, Cunevitz, and Platt 1833)

*Causes of short term mortality (figure 3) due to $torms is common near the river's edge
and into the interior forest. While freeze and fire are the major mortality factors at the
MME.

Methodology

plots are c with their radius upon stem dansity. Two plot
Iocalions per site were chosen randomly and permanenty marked. Al tree stems
occuming wihin the plot were permanently tagged, speces. measured for diameter at
breast height (dbh), compass bearing, distance from the center stake recorded and
condition codes assessed. Survey dates are as fllows: Site 1- 1994, 1997, 1998, 1999,
2000, 2002. Shes 2-7- 1997, 1999, 2000, 2002. Sie 8- 1997, 1908, 1999, 2000, and
2002
*We examined mangreve seeding dynamics by establshing eight one m’ plets at sach
afte and pamanantty mmmm in each corner with _ inch PVC. Seedlings were.
classified as are
if no rooting has taken place, or l roated, only cotyledons are present  Established
propagules are femly rooted into the substrate and have two true laming expanded.
Mon-established propagules ane counted and established seedlings are tagged with
lightweright aluminum tags, species, lamina count and height (cm) recorded.  Schinus
teredinthifolius seedings are also followed. Other species cccurming within the plets are
noted. Percent coverage of forest canopy andior Cladium (alse culm count) recorded.
Survey dates are as follows: Mov 1857, Feb 1959, Dec 1599, Oct 2000, and Dec 2001
{Jan, Apr 2002)
*Beginning in the ccastal marsh, a 30m beil Iransect was established lemminating in
mangrove forest. Nine contiguous 10 X 10 plats ware created and two 5 X 5 subplots
chosen from each. All tree stems occurring within the plot was permanently tagged,
species, measured for dbh, compass bearing, distance from the center stake recorded
and condition codes assessed. Established in March 2001

salinRy has been at twe depths (30 & G0cm) at each of

e fve sites along the transecl. Thiee wells are sampled at each depth.  Samplng was
«done weeldy the first year (1957) then bl-weekly there after.
*Porewater for nutrient analyses was collected at each of the porewsater sampling sites.
Sed porewater was sampled at depths of Ocm, 20em, and 60cm. River waler and water
from two shallow groundwater wells were also sampled. Sampling was conducted twice
during summer 2002 (July, Asgust) and once during winter 2003 (January).

Results and Discusslon
*Rhizophora mangle has increased in some plots with no significant change n others
(figure 4). Avicennfa germinans abundance continues to be low with very [ftle change.
Laguncwaria recemcss produces the most vanable results. The iree plots at site 5
were established in resporse to the freeze of 1557 in which all stervs were freeze kiled.
The following year, vitually all of the freeze dead stems produced basal sprouts
preducing considerable regeneration of abave ground biomass. The Treeze of January
2001 produced similar results. It is interesting to note hat at site 3, Laguacuiana tree

has been steady, yet very few ished and no
Laguncularia seedlings are lound here (figs 3, 8b).
=Laguncuiaria seedings are the most commaon non-established and Rivzophora the
most commaon established seedling (fig 8c).  Avicennia continues to be almest absent in
either phase (g Ba). High inital survey numbers are cue to multiple cohorts being
tagged. Successive seadllng recruftment :apturas Individual cohorts. Porewater
salinity and percent explain seedling pattems
along the MME (figs Ba-d, 6, S). At survey 5, n.gn numbars of bath Laguncularia and
Schinus terebinthifolius recrubment may be dus to tempaoral variation of sampling (fig
8k, 8d). Site & was not sampled unti Apr 2002 in which more established seediings
ware present. If sampled in Dec 2002, the established seediings may have been
captured in a non-established phase. In additon, Schinus fruit tends 10 ripen
significantly between Mov and Feb (Nelson 1994). Therefore, conditions were probably
more favarable for the presence of established seedlings due to the sampling being
conduched at the end of the dry season, rather than the beginning,
In tarms of fire impacts, tha preliminary results from our seediing transplant exparimeant
are i ing (fig 7). We ized that seedlings P into a recently
bumed sawgrass marsh would have higher survival rates than ones planted under an
unbumed sawgrass canopy. For all three spacies of mangroves, nowsver, the reverse
was frue. Individuals in the unbumed marsh had greater survival. The largest effect
was among species, Avicennia, in both burned and unbumed marshes, died rapily,
whereas 45% or move of both Laguncularia and Rhlzophora survived for at least 200

days.

=Stems that were bumed show no signs of recovery (fig 51 In contrast, many stems
that were killed by freeze have shown substantial recovery and regrowth by the
production of basal sprouts. This recovery after freeze damage is consistent with other
vegetation plots we have in this MME and with results raported by Clmstead et al
=The variabilty in porewater salinity aleng our MME transect is partially tidal but mainly
due to the seasonal effects of precipitation and evaporation. The mest significant
awerall salintty differance i found betwaen stes 3 and 4 (fig 9). This area s the

transtion between mangrove and marsh where Cladium pmaizense.
Laguncwleria, Conocarpus erectus, and numerous epiphytic species dominate the fora.
In addition, this is the area whare Schinus establishment is taking place.

=Prefiminary soil porewater nutrient data indicate increased levels of nitrogen (W) and
carbon (C) at sde 3 and increased turbidity and ammonia (NH,) at site 5 The winter
samples indicated lower concentrations of most nutrents and greatest nutrient
concentrations were found within the upper root zone, 30cm. Ratios of CNP indicate
wide variability wth C in great excess of N and P. Future data collection s needed 1o

validity of Inferred patterns and allow comelations between salinky and
nutrient content.

+¥ie have been samplng for a relatively snor timeframe and have measursd a lot of
dynamic activity along this transect. Mangrove-marsh ecotones at more upstream sites.
in the Everglades ecosystemwil be useful locations in which to monitor the effects of
increasing frashwater inflow.
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