




















Elevation

Spartina abundance =
1.77 — 0.187*Elevation
R-squared = 0.07

Regression of Elev. + E? + E3
to Phos. has an R2=0.55

Regression of Elev. to Redox
has an R2 = 0.23

Summary of relationships

Low to middle Elevation, high
Spartina abundance

Low Elevation, high
Phosphorus

Low Elevation, low Redox

Jacoby Creek salt marsh
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Other variables used in the model:
Standard Deviation of Elevation

» The standard deviation of
elevation is a measure of how
much variation in plot elevation
exists at a single site.

A small standard deviation of the
plots indicates that a site is
relatively flat and will retain lots of
pooled water when the tide goes
out. Spartina grows best in sites
with a small standard deviation of
elevation (upper photo).

* A site with a large standard
deviation of elevation has a
relatively large elevation gradient,
drains well, and does not have
much Spartina (lower photo).




Standard Deviation of Elevation

Spartina abundance = 0.782
— 0.763*StDevElevN

R-squared = 0.12
Regression of StDevElevN to
AvgDistToDitch has an R? =
0.81, which show that sites

with a large elevation gradient
have fewer drainage ditches

Summary of relationships

A site with a large elevation
gradient has little Spartina

A site that is relatively flat has
a high abundance of Spartina,
and lots of drainage ditches

StDevElevN

Average Distance to Ditch

»Spartina



Summary of effects that make a salt marsh susceptible or
resistant invasion by Spartina densiflora

A marsh site resistant to
Spartina invasion has the
following characteristics:

High average elevation
Large elevation gradient
Few deep channels

Abundant, shallow, vegetated
drainage channels

Well drained (less reduced)
soils, with little pooled water or
mucky spots

Low available Phosphorus in
the soll

A site susceptible to
Spartina invasion has the
following characteristics:

Low average elevation
Small elevation gradient
Many deeper channels

Lots of areas that retain pooled
water when the tide recedes

Very reduced soils

High available phosphorus in
the soll

Bare soils, easily colonized
with Spartina seedlings




Further research

Conduct experiments on phosphorus,
redox, and elevation in the salt marsh

Create models using other plant species

Combine plant models, using computer
simulation, into a vegetation model

Extend vegetation model with soll
sedimentation-erosion models into a time-
step model



Summary and Conclusion

The goal- build a descriptive model of Spartina densiflora _
abundance, based on the environmental gradients that controlled its
growth.

Use logistic regression to define the habitat of Spartina densiflora.
Analyze environmental gradients for their effect on Spartina.

Sites that have a large elevation gradient, are well drained, and
have a high average elevation are resistant to Spartina
colonization.

Sites that are relatively flat, are not well drained, and have a low
average elevation are susceptible to Spartina colonization.

The information collected here, combined with previous studies,
could be used to model salt marsh restoration projects. The
effects of alternate marsh topographies and the associated
environmental gradients would help land managers to make
iInformed decisions about those projects.
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Annie Eicher (M.A. HSU, 1987) Faith, which found expression in the salt
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