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Introduction

Beach renourishment associated with the US Navy Gp.lf Coast Stategic
Homeporting is scheduled to deposit 5,000,000 cubic vards of beach quality
sand along a 1.5 mile stretch of the eastern end =f Perdido Key. The purpnsa
of renourishmeint is two-fold; the area provides a suitable depoc<ition site for
dredge material, and most importantly as far as the goals of the National Park
Service are cor.cern2d, rencurishment is hoped to temporarily arrest beach
erosion that is occuring along eastern Perdido Key. One reason for the current
high rates of beach erosion is the lack of new seciment being deposited at the
eastern end of Perdido Key. It is hoped that the planned beach renourishment®
will provide sufficient new sediment to alleviate this erosion problem, at least

temporarily.

The deposition of such a large amount of dredge material in a 4.5 mile
strip, 330 feet wide (approximately 270 feet wide after equilibrium), will have a
profound effect on the vegetation of Perdido Key. The old strand line
vegetation and fore dunes will become inland by 270 feet and the renourished
area will be available for primary colonizaticn. The rate of colonization will
depend on the success of pioneer beach species in establishing the open sand.
The vegetation types that develop are likely to be similar to those on the rest
of the island, bu: their similarity will dapend on colonization rates and seedling
success. It is also possible that some of the clonal species such as seaside

pennywort (Hydrocotyle bonariensis) can spread from old foredune areas.

Although this general scenario of successional events can be more-or-less



predicted, details ace impcssible given the present knowledge of barrier island
vegatation dynamics and Perdid: ley in particular. Artificial cclonization is
experisive and undesirable c¢iven the goal <f maintzining natural conditions
within the Gulf Islané Natior.al Seashore, although it might prove ultimately
necessary if natural cclonizataion is tco slow fo pravent severe erosional losses.
It is n=2cessary to carry out an extensive monitoring program over the next five
years o document i) the rate and nature >Z suczcession con tha dredged,
deposited material, and i) the impact of rensurishment ox the existing
vegetarion. This will allow predicﬁons to ke made on the effects and impacts of
possible future renourishinent projects, and the feasibility of ailowing natural
as opposed to managed succession cn renourished dredged sand.
Goals and Objectives

It is proposed that th= vegetation on Perdido Key, including the
renourished area, be monitored using cross-island transects and associated
permanent sample plcts. In particular, the follcwing questions will be
addressed:

i) what is the species' composition of the vegetation colonizing the
renourished beach area?

ii) How similar is the compositicn of the veqgetation colonizing the
renourished beach area to that on the rest ¢f Perdido Key?

iii) what changes in the vegetation occur on the original unnourished area
on Perdido Key following beach renourisiiment?

iv) As the new shorzlir.e equilibratas what is the sequence cf vegetation
types that become established on the renourished area?

v) Over what time period do any of these postulated changes occur?

In addition, the establishment of sea oats (Uniola paniculata), the

dominant dune-stabilizing plant species, from naturally establishing seedlings



will be monitored. as weil a3 the develcoment and importance of the dunz s=ed
kank.

L r=al question that has to be considered is, what hagppens if the
rencurished materiai is nct stakle enough to stay in place? It is expected that
the original 330 feet will equilibrate down to appreximately 279 feet. But, there
remains thie problam of drift of renourished material inland cntc the rest of the
island. This wculd likely impact th2 existing v=getation. From both a
managament and a natural areas view point it is necessary that as much of the
renourished material as possikle stays in place. As a vart of the reincurishment
process, the National Park Service (NP3) will establish a 2 ft high fence line on
the beach face parallel to the Gulf side edge extent of the pre-nourishment
vegetation. The purpose of this fence will be to minimize the movemant of
dredge material onto the rest of the island. A year after renourishment
(Autumn 1920), the NPS will assess the success of natural colonization and
establishment ontc the dredge material. If vegetaticn is failing to establish and
the dredge material is not sufficiently stabilized, plans will be made for possible
restoration werk, i.2. planting sea cats or other native vegetation, and/or the
erection of additional sand fences. The proposed monitoring methods outlined
pelow will net only provide the nscessary data for the NPS to make this
assessment, but allow for continuerd data to be collected should artificial
restoration prove necessary. The large number of permanent plots and the
trar.sects would allow for the success of different restoration options te be
evaluated.

The renourishment project poses an immediate problem for the NPS.
However, it also can be a unique opportunity to gain an understanding of the
natural dynamics of succession and colcnization of dune systems within a .

management context. Bearing this in mind, the importance of funding this



menitoring program for at least five years can:ziot be cver-2mghasised.
Ecnlogical responses to events such as beach renourishivrert may appear tc ke
slow and the directicn of suceressional pathways can be difficult to interpret. In
particular, the sihiort-term effects ('transient dynamics’ sensu Tilman 1329)
might be quite different from the long-term effects; a strong arguement for
long=-term monitoring programs.

This proposal is for a five year nonitoring pregram starcting pre-
nourishment in Autumn 1983 and continuing thrcugh Summer 1994, 1f
assessment by the NPS a year after renourishment indicates that resteration of
the dredged spoil will be necessary then some minor changes in data collection
procedures might be required. Similarly it is understood that funding for years
2 through 5 may n=ed renegotiation after year 1.

Methods

The composition of the vegetation on Perdido Key will be samplad by
combining a sampling scheme utilizing pre-existing cross-island transects and
permanent plots, and a series of newly established plots and transects. These
data will provide ground truthing for the recognition of vegetation types that
will be visikl2 on aerial phdtographs to be obtained by the NPS from NASA.

The methodology propoased for vegetation sampling is similar to that used
earlier by Ccusens (1287) and Shabica & Cousens (1983) and will thus allow a
direct comparison of new data with clder data from Perdidc Key. This type of
transect approach has also been used by other workers to study the vegetation
dvnamics of other dune systems (e.g. Dorp et al., 1984; Roman & Nordstrom
1988). The proposed methods will provide data at severail scalas; at the
porulation scale the rate of establishment of sea oat seedlings will be determined
by density counts in permanent plots. At the community scale, the number,

cover and frequency of occurence of species on the renourished and old beach



areas will be determined. Firally, at the ecosystex scale, the sxtar* and tvpe
of vagetation units will be ascessad on both the ranoursished baazh and *he
island as a whole.

An initial, complete pre-nourishment survey cf the transects in Fall 1299
will provide baseline data for the rernicnrsishment study and provide a basis for
possible additional sur-r2y work to he carried ciut in the evant of a hurricane or
similar high impact event. Not2 that the propcsed work is more detailed and
explicit than that in the proposed intsragency agreement, and is also wider and

roader in scopez.

i) Prexisting study plots

Permanent study plots were established in association with permanent
transects by Dr. Michael Cousens (formerly of the Univérsity of West Florida)
in the early 1980's (Cousens 1987). These plots are currently being resampled
by the Principal Investigator (Dr. Gibson) and a research student this summer,
1989. Cousens' transects comprise 3 cross-island transects that are sampled at
a resolution of 5 mm (20 7/:¢ inch) using the line intercept method. A 15 x 25 m
(49 x 82 ft) macroplot is associated with each of these transects located in
typical examples of scrub, marsh and pioneer beach vegetation types. These
macroplots are sampled for cover of all species' according to a standard cover
abundance scale (Daubenmire 1959) in 0.5m: (0.6 ft sq.) subplots. It is
proposed that the monitoring of these transects and permanent plots will be
continued on an annual basis throughout the duration of the beach
renourishment study. The permanent transects will be extended to the mean
high water mark across the new beach material.

Continued monitoring of Cousens' transects and plots will provide a
historical context into which future changes in the dune vegetation can be

placed. However, data from the plots are insufficient to closely monitor all



changaz likely tc follow beach renouriskment. It is therefore proposed that
additional <ransects and permanelt plots be established.

ii) Mew transacts and p2rmanent plots

Composition of the vegetation.- Thirteen new cross-isiand transects will
be establishad in association with evein-number2d DNP beach monuments R-4C
threcugh R-54 (Fig 1). These sacompass the entire 4.5 nile stretch of Perdidn
Key where rencurishment will take place. Each transect will be 120-289m (400-
990 ft) in length running the length of the menument line from the mean high
water line cn the Big Lagocn side across the island to the mean high water mark
on the Gulf side. The vegetation along the transects will be sampled in 5 x 1m
(16 1/2 x 3 ft) permanent plots placed perpendicular to the line of the transect.
Permanent plots will be placed at 12m (40 ft) intervals aiong the transects on
the dredged sand and the first 120m from the Gulf side, and every 24m (80 ft)
thereafter. Depending on the width of the island along each transect, this will
yield, between 16 and 23 permanent plots per transect; 208 to 299 permanent
plots in total. Each permanent plot will be sampled by estimating cover
according to the Daubenmire scale {as above in Cousens' plots) in twenty-five
20x 50 cm (0.1 m:) (7 7/ x 18 inch) subplots placed at random to the left or
right of a line down the center of the long axis of each permanent plot (Fig 2).
To further document the pattern of succession on the renourished and original
beach, the line intercept method of sampling at a resolution of 10 cm (3 /1% tnch;
will be used on the Gulf side one third of transects P.-40, R-45, R-50, R=-10,
and R-64. These data will allow precise profiles of vegetation succession to be
constructed in association with the topographic measurements.

Dynamics of seaoats.- The density of seedlings and vegetative and

flowering tillers (shoots) of sea oats (Uniola paniculata), the dominant dune

building species, will be counted in all permanent plots on each sample date.
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Figure 1 - ! Location of cross-island profiles. Vegetation data will be collected in association with
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Fig. 2 Schematic showing placement of permanent plots for monitoring vegetation change along
choss-island transects.
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Surface sediment samplas (50 g) will be colizcted i the autumn adjacent to the
permanent plcts; these will b2 taiien back to the UWFE greenlicuse (Appendix 1)
to determine the germinahie soil seed kank. To dc this the sand will ce spread
out in trays, ani kept moist. All seedlings that emerge will be recorded and
iden*ified. Particular attenticn will be paid to the emergence of seacats
szeclings from ths dredged material as this will indicate the beginnings »f
'normal' scil dynamics in this material.

iil} Frequency of sampling

The new cross-island transects associated with the monuments will te
first sampled in the Fall of 13€9. After beach renourishment has been completed
in Spring 1990, a regular sampling schedule will be followed for the next five
years. The permanent plots on the southernmost one third (i.e. Gulf side) of
each transect will be sampled in the Spring and Summer cf every year. The
entire length of all the transects will be sampled in the Fall of each year. The
older plots and transects of Cousens will be sampled in the surimer of every
year tc provide continuity of this data set.

iv) Correspondence with aerial photographs

Color-infrared (1:68C00) and black-and-white aerial (1:32000)
shotographs taken in Fall 1989 by NASA will be used in conjunction with the
vagetation transect data to delineate vegetation types and construct a detailed
vegatation map of Perdido Key.

Additional photographic data are required for the autumn of years three
and five at the same scales. The aquisition of NASA images by the NPS is a
necessity fer this part of the project. Photointerpretation will allow changes in
the vegetation establishing on and adjacent to the renourished beach area to be
monitored. In particular, this map will allow documentation of the encroachment

and succession of new vegetation types onto the renourished beach area.



v} Methods of data analysis

Cata analysis methods will procead to address the geals and ohjecti-res
outline¢ above. Riaw tables of vegetation data will be initially prepared as a
basis for intrepretation and as a permanent record. Species diversity indices
(i.e. Shannon's H', Hills numbers) and equitability measures will be used to
provide quantitative measures of plant community structure. Delineation of
vegetation types will be aided using cluster analysis classification procedures,
e.g. TWINSPAN (Hill 1979). Patterns of change (succession) in the vegetation
through time, and the relationship between sites (transects and/or permenent
plots) will be analysed using crdination procedures, e.g. DECORANA (Hill &
Gauch 1980), based on between-site similarity coefficients (e.g. Jaccards and
Sorensons coefficients). These methods seek to display graphically the
relationship between sites. Barbour et al (1987) provide an example of this
approach from dune vegetation in the Gulf of Mexico. Comparison of the
vegatation between transects will allow succession to be monitored in accordance
with beach profiles; again ordination methods provide a useful tool for
addressing this type of question (e.g. Roman & Nordstrcm 1988).

Resampling permanent plots through time allowé the use of mathematical
meodels for predicting various management opti.ons. In particular, Markov chain
models allow measurements of the pathways of succession given data of this type
(e.g. Usher 1279, Van Hecke et al 1984). By calculating the probability that a
particular w2getation type will change ovar a given time period to another type
(e.g. pioneer beach to mature dune}, predictions can b= made as to the course
of succession and the longevity of vegetation types on the landscape.

The Principal Investigator has the hardware and software computer
facilities to undertake these types of analysis (Appendix 1). Previous

experience with long-term data sets (e.g. Gibson & Hulbert 1987), including



dune vagsztaticn {Gibson 1323a,0; ard z=2colonizatin studies { 3ibson »< al 1785)

aacs invoelved extensive use of these tvpes of analysis.

Summary of Products
Data coliscted according to tha metheds and budget proposed hera will

allow the Principal Invas*tigator to furnish the National Park Service with the

foliowing products ia the form of ceperts:

i) List of plant species, and plant species abundances on Perdido Key
bewteenn DNR beacii monumants R.-40 and R-64 before beach renourishment
(Autumn 1989) and at intervals afterwards (Spring, Summer and Autumn of
1990, 1991, 1992, 1993, 1994).

ii) Vegetation maps of pre—and post-nourishment ccnditions of Perdido
Fey (temporal sequence depends on availability of NASA photographs).

ili) Quantitative (statistical ) evaluation of inter-relationships of
vegetation types and species abundances on Ferdido Key over a five year
period.

iv) List of proposed recommendations regarding future renourishment
projects for Perdide Key or similar barrier islands.
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