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Introduction

The decline in coastal environmental quality is a mgjobal conservation
problem (Bell et al. 1993hort et al. 2001). Efforts to restore coastal
environmental quality have been rapidly increasingstéation success is not
simple to measure, especially when records on thenafigabitat condition are
absent or scarce (Short et al. 2001). Ecological itatisand restoration goals
need to be defined first (Richter et al. 1996). Submexgadtic vegetation
(SAV) is a critical fish and wildlife habitat and axcellent indicator of aquatic
environmental quality (Dennison et al. 1993).

Potential SAV (PSAV) habitat is the area that suppoid¢ 81 an occasional or
a regular basis. Although areas that once supported SAYivare some
protection from future degradation, usually only areds attual SAV beds are
considered in conservation efforts. This generallyltgedn the further
degradation of potential SAV habitat rather than enhanceofidyatbitat quality
needed for restoration. Therefore, locating the pialeBAV habitat and
possible habitat improvement sites in an estuarytisalrin a conservation,
restoration, or management program.

The potential habitat was modeled in Lake Pontchartr@irtpolpredict SAV
changes based on changes in water transparency, watdhievation, and
shoreface slope (Cho and Poirrier 2005). Model parametgesdeveloped
from the following results: (1) annual mean water tfazontrols SAV
colonization depth (£ = 2.3 / Ky); (2) annual mean water level and its
fluctuation determine SAV minimum colonization depth,{Z 0.3 m); and (3)
site differences in SAV areal coverage under the caatyp@mater quality
conditions are due to shoreface slope differen@esThe equation developed
for the Lake Pontchartrain potential SAV habitat mod&S&V = (2.3 — 0.3 x
Ka) / (sinB x Ky) where K is the vertical absorption coefficient; and it was
validated by comparing field data to values predicted by thaeh{Cho and
Poirrier 2005). The general form of the model is {§+{(lzmay — Kg X (MHW-
MLW) / 2}/ (sin B x Kg), where § is the mean irradiance at the water surface,
Izmax IS the mean irradiance at£ The general model can be applied to other
coastal habitats if the SAV light requirements, wéeel fluctuation, and
bathymetric structure are substituted for Lake Pontckiartalues.
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In western Grand Bay, MS, one of the National EstudRiesearch Reserves
(NERRs), SAV grows in the areas that are relatipebtected from waves.
Currently, two SAV species are found in Grand Bay NERMRjeongrass
(Ruppia maritima L) and Shoalgrassi@lodule wrightii Aschers). BothR.
maritima andH. wrightii are known as colonizers and opportunistic species
(Patriquin 1975; Orth and Moore 1988). They are the firsblianize bare areas
after disturbances, fast-growing, and fringe spebiasgrow in shallower water
or earlier in the season when occurring with morbklstseagrasses of climax
communities such as Turtlegra3bdlassia testudinum K.D. Koenig). Due to
the absence of stable species, the Grand Bay NERRcSMmunity displays
considerable annual and seasonal variations in @esiatage and biomass.

We have initiated SAV depth distribution surveys and plyatbetically active
radiation (PAR) measurements at Grand Bay NERR withntention of
applying the PSAV model using the NERR survey data. Gjectives are: (1)
delineation of current potential SAV habitat; (2) ideotfion of the feasible
restoration areas; and (3) prediction of the extenddf Babitat gain with a unit
water clarity improvement.

M ethods

Boat surveys were conducted in May and June 2005 tteléeasible transect
survey sites. Five sites were selected to represadiemts of shoreface slope
(gradual—steep), salinity (depending on the proximity to fnedér sources vs.
the open ocean), and tidal (or wave) fluctuation. Jites were marked by
polyvinyl chloride posts (Table 1). The coordinates atdites were recorded
using a GeoXT global position system (GPS) (Trimbleigktion Ltd,
Sunnyvale, CA) in June 2005.

At Sites 1, 3, 4, and 5, three replicates of tranghetsare parallel to each other
and perpendicular to the shore were extended using reel ingasyes and
metal posts. At Site 2, one transect, instead ekthwas used as a reference.
We snorkeled along the transects to record the SAV dksgtitibution (the
depths where SAV patches of each species are locatéater depth was
measured along the transects at three meter interVaks surveys were
conducted using the fixed transects in June and2Dd$.

Table 1. The geographic coordinates for SAV surveg sité&srand Bay NERR,
MS, 2005.

Site number Latitude Longitude Location

Site 1 30.3828 N 88.3983 W Middle Bayou
Site 2 30.3853 N 88.4006 W Middle Bayou
Site 3 30.3617 N 88.3988 W Grand Bay

Site 4 30.3523 N 88.4093 W Point aux Chenes
Site 5 30.3555 N 88.4108 W Point aux Chenes
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Measurements of PAR have been made at water depths,ai@d.5 m or 1.0
m at three locations near the survey sites twic@matimsince September 2005.
Water transparency also has been monitored biweekiyg asSecchi disk at the
three locations since July 2005. Daily high and low ticekthe corresponding
time, collected at one of the National Oceanic atrdaspheric Administration
and National Ocean Service Tide Stations @D0’; 88 32.0") were obtained
from a website (http://www.coms.usm.edu/MStide/)

Data analyses

Prior to the following analyses, water depth was calforéo the mean water
level. The data were analyzed as follows to deterrhiaenodel parameters.

1.

Water transparency and maximum colonization depths

The maximum depths of the SAV specieg¥were identified from the
transect survey data. An assumption was made thaptitddiels at the
Zmax are the local light requirements for the speciesic&Sive did not have
the entire 1-year PAR dataset preceding the SAV surveysssumed the
light requirement of Grand Bdy. maritima is the same as in Lake
Pontchartrain (10% of annual mean PAR at water surfaesfore, ax=
2.3/Ky). Then, we calculated the annual mearfr&m the equation.

Tidal fluctuation and upper depth limit for SAV growth

The minimum depths of the SAV specieg;(Zwere identified from the
transect survey data. Mean tidal fluctuation {(MHW-MMA2/ where
MHW is monthly high water and MLW is monthly low watedbring the
period of January — July 2005 was calculated using the dadllydata.

Shoreface slope and the distance between the@dd Z.x

The water depth measurements, made at 3-m intervals plagted against
the corresponding distance from shore for each $ite shoreface distance
between the &, and the 4. were determined for each site. Assuming a
linear trend, the shoreface slope angles were derigattfie distance (m)
and the water depth (m) at the maximum SAV growth limit

Prediction of the extent of SAV habitat gain with atwwmater clarity
improvement

The parameters developed as described above were appliedRSAV
model. The model was used to predict the habitat gaireatite from a
20% Ky reduction (a water clarity improvement).

Results and Discussion

The Zn.xwas 1.1 nfor Site 1, 0.9 m for Site 2, 1.25m for Site 3, and 0.8m
Site 4 in summer of 2005 when the depth data were adjustieel toean water
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level. At Site 5H. wrightii Zmax (1.2 m) was slightly higher thdR maritima
Zmax (1.0 m).The estimated annual meag Walues ranged from 1.8 (Site 3) to
2.3 (Site 4) based on thg£ data.

The empirical SAV 4, values from the transects were 0.35 m at Site 1, 0.22 m
at Site 2, 0.07 m at Site 3, 0.40 m at Site 4, andr0.80Site 5. The estimated
mean tidal fluctuation at the NOAA/NOS Tide Station Wa&6 m.

The shoreface slope angl€ inh radians for Sites 1 through 5 were 0.006,
0.005, 0.007, 0.004, and 0.02, respectively. Site 5 had tipesteshoreface
slope; the extent of SAV growth was greater at Sitésdugh 4 (200 m out or
more) than at Site 5 (less than 60 m from the shore).

According to the &, and Z., values, Site 3 had the lowest water level
fluctuation and K, which indicates that this site is less subject to vetness
compared to the sites in Point aux Chenes Bay (Sited 8)a SAV depth
distribution at the two sites in Middle Bay, Sites 1l &y indicates low water
level fluctuations, but low water transparency. Tlaewdepth of the entire
bay (Middle Bay) is seldom deeper than 1.2 — 1.3 m at tlae mater level; a
20 % Ky reduction will result in the £ increase from 1.0 mtoup to 1.3 min
the northeastern Middle Bay area. If the annual nkgda decreased by 20 %
through a watershed restoration or improved community stisivgp, the Zax

of these Point aux Chenes Bay areas will also inctaade3 m, which will
result in up to a 50 m extension of SAV growth into thepee water.
Assuming light absorption is the prevailing limiting e this would result in a
35% increase in the potential SAV habitat, from approiégal 700 ha to about
2300 ha.

As demonstrated in Lake Pontchartrain and Grand Bay NERRRSAV model
will serve as a useful tool in coastal SAV restorafioojects by aiding in
selection of potential restoration sites and in predidhe extent of SAV
habitat gain after restoration. The following inforroativill be collected
through future studies to refine the model: (1) the AR extinction
caused by phytoplankton chlorophyll a, suspended sediment veidswlanic
carbon, and epiphytes; (2) desiccation tolerance of SAMréous levels of air
temperature/humidity, air exposure duration, and epiphygegoowth; (3)
changes in SAV light requirements at various growth st4deSAV wave
tolerance in relation to their morphology and growttgst and (5) effects of
shoreline modification on water clarity and wave stress.

References
Bell, S.S., L.A. Clements, and J. Kurdziel, 1993. Produdtiomatural and
restored reagrasses: A case study of a macrobenthidpetys
Ecological Applications 3(4): 610-621.

46



Cho, H.J. and M.A. Poirrier. 2005. A model to estinaitential SAV habitat
based on studies in Lake Pontchartrain, Louisiana. Restoatology
13(4): 623-629.

Dennison, W.D., R.J. Orth, K.A. Moore, J.C. StevensbarCarter, S.Kollar,
P.W. Bergstrom and R.A. Batiuk. 1993. Assessing water quility
submersed aquatic vegetation. Habitat requirements anétars of
Chesapeake Bay health. Bioscience 43:86-94.

Orth, R.J. and Moore, K.A. 1988. Distribution of Zosterarina L. and Ruppia
maritima L. sensu lato along depth gradients in therd@iwsapeake
Bay, U.S.A. Aguatic Botany 32:291-305.

Patriquin, D.G. 1975. “Migration” of blowouts in seagrasd$at Barbados and
Carriacou, West Indies, and its ecological and gedddgiaplications.
Aquatic Botany 1: 163-189.

Richter, B.D., J.V. Baumgartner, J. Powell, and.BRwun. 1996. A method for
assessing hydrologic alteration within ecosystems. €wgaton
Biology 10: 1163-1174.

Short, F.T., R.G. Coles and C. Pergent-Martini. 200-b&Iseagrass
distribution. p. 1-30. In F.T. Short, F.G. Coles and.Ghort (eds),
Global Seagrass Research Methods. First Edition. igts8eience.
Amsterdam, The Netherlands.

Hyun Jung Cho

Department of Biology
Jackson State University
1400 Lynch St.

Jackson, MS 39217, USA

Ph (601) 979-1814

Fax (601) 979-5853

E-mail: hyun.j.cho@jsums.edu

47



	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print



