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Phragmites australis (Reed Grass)
Bane or Beneficence?

hragmites australis, also known

as Reed Grass, has received con-
siderable attention in the last decade.
Discussion on the value and function
of Phragmites has resulted in much
debate regarding the merits of the plant.
Some believeit isthe next scourge of
the planet - steadily overrunning and
devouring other plant communities asit
marches across the landscape. Others
consider it a beautiful component of
the landscape and photograph and
paint its feathery plume head as it
waves back and forth along the
shoreline. In fact, aPhragmites
patch was a featured photograph
recently in Southern Living Maga-
zine. Some peopl e are concerned
about itsfirerisk while othersen-
courage its growth as a privacy
fence. Some research has reported it
ashavingonly limitedvalueinre-
gard to fish habitat (Hellings and
Gallagher 1992; Meyer et al. 2001)
while other research suggests that
itsvaueto fish is no different than
other plants (Warren et al 2001).
Most reports agree that it has high
valuein stabilizing eroding banks
and there is general agreement that
where it displaces diverse habitats
or habitats of threatened or endan-
gered speciesit is undesirable. It has
also become a serious concern in the
restoration of wetlands and the con-
struction of compensatory wetland
mitigation sites. Resource managers
attempting to offset the loss of wetland
functions from destruction of natural

By Kirk Havens

wetlands due to development activities,
often require the construction of new
wetlands. Phragmites colonization of
these constructed sites may result in a
net loss of function and a step back
from the national policy of “no net
loss’ of wetlands (Havenset al. 2002).
Phragmitesis a cosmopolitan plant
found throughout the world. Itisan
aggressive colonizer of disturbed sites,

particularly marsh sites with disrupted
hydrology (Chamberset al. 2002), and
israpidly gaining ground in North
Americadisplacing species such as
Soartina cynosuriodes, Zizania
aquatica and Spartina patens.
Phragmites is considered native to

North Americaand was probably a
minor component of the wetland plant
community in the past. P. australis has
been found in archeological sitesin the
west and peat cores in the east. Stems
of P. australis, used as cigarettes, were
found inArizonaat the Red Bow Cliff
Dwellingsdating to 1325-1400A.D.
(Adams 1990). Phragmiteswasused in
the construction of matsin Anasazi
communitiesin Colorado dating to
880-900A.D. (Breternitzet d. 1986).
In the past phragmites had many
uses including arrow shafts, food,
cigarettes, and thatch for shelter
and is still valued in Europe and
Asia today.

Phragmites was first recorded
inNew Englandin colonial times
and its rapid increase in population
became a concern with resource
managersin Virginiaabout 40-50
" yearsago (Silberhorn 1991). The
= increasein Phragmites prompted

i - much discussion regarding the

~ possibility of arecent introduction
- of amore aggressive, nonnative
genotype. Satonstall (2002) re-
cently reported the existence of
native North American Phragmites
and an introduced European
Phragmites.
The plant can survivein most wet
habitats. Its rapid vegetative propaga-
tion and its ability to suppress other
plants by shading and litter mat forma-
tion (Haslam 1973, Windham and
Lathrop 1999) gives Phragmitesadis-
tinct advantage over other species. A




single plant can spread over 1/8 acrein
2 years (Fanshawe 1972). Once estab-
lisheditisextremely difficult to eradi-
cate. The effectiveness of numerous
eradication or control methods such as
herbicides, flooding, burning, biological
control, and discing have been re-
searched in recent timeswith mixed
results(Markset al. 1994). The most
commonly employed and effective con-
trol method at present is chemical herbi-
cide treatment used in combination with
periodic burning.

The Virginia Wetlands Report is a
quarterly publication of the Wetlands
Program at the Virginia Institute of
Marine Science of the College of
William and Mary. Subscriptions are
available without charge upon written
request to: Wetlands Program, Virginia
Institute of Marine Science, PO. Box
1346, Gloucester Pt, VA 23062 USA.
Address corrections regquested.

Program Director:
Dr. Carl Hershner
Head, Wetlands Advisory Program:
Thomas A. Barnard, Jr.
Produced by:
VIMS Publication Center

In this Issue:

Phragmites australis (Reed Grass)
Baneor Beneficence?.........ccccccvveeee. 1
Hellgrammitesand Their Relatives.... 3
Impactsof Seal evel Rise Studied

in Pamunkey River Marshes ............. 4
GPS Technology L ends Support

to the Marsh Project ........cccoceeeeennee. 5
BOOK REVIAW .....c.ocvvieiiiiiiiie 6
Worldwide Shrimp Farming and

Mangrove Wetland L osses:
Arethe Two Irrevocably Linked?...... 7

This report was funded, in part, w“““""‘m,%
by the Virginia Institute of ﬁ@ ¢

Marine Science and by the V
wo""mm o 2

Virginia Coastal Resources
Management Program of the Depart-

ment of Environmental Quality through
Grant #NA970Z0181-01 of the National
Oceanic and Atmospheric Administration,
Office of Ocean and Coastal Resources Man-
agement, under the Coastal Zone Manage-
ment Act, as amended.

The views expressed herein are those of the
authors and do not necessarily reflect the
views of NOAA or any of its subagencies or
DEQ.

Printed on recycled paper @

2 —VWR

In Europe, deforestation of
lakeshore woodsin the Bronze Age and
Roman period is believed to have pro-
moted expansion of Phragmites (Rdsch
1987). In morerecent times, these areas
have been re-colonized by bushes and
trees resulting in a reduction of
Phragmites (Ostendorp 1989). Thisis
encouraging news for those areas
where woody species can be allowed to
grow. Over time, treesand shrubswill
reach heightsthat will allow them to
shade out Phragmites.

Concern over the amount of
Phragmites in the Chesapeake Bay has
prompted the states of Virginia, Mary-
land, and Pennsylvania, the District of
Columbia, and the U.S. Environmental
Protection Agency toincludein the
Chesapeake Bay 2000 agreement apro-
vision to identify problem invasive
species, and to develop and implement
management plans for such organisms.
In May of thisyear, the Chesapeake
Bay Program and Maryland Sea Grant
convened a workshop to develop re-
gional species management strategies
and Phragmites was one of the species
considered. A draft management plan
for Phragmites australisis presently
being developed.

For moreinformation on
Phragmites, consider calling the
Rappahannock Phragmites Action
Committeeat (804) 443-1118or visit the
following website www.vims.edu/ccrm/
phragmites.
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Roasted PhragmitesRhizomes

12 Phragmitesrhizomes (6-8" long)
Wash thoroughly, bake in oven at 350
degreeFfor 25 - 30 minutes.

Tastes like baked potato jackets.

For thosedaring soulsout there, herearea coupleof Phragmitesr ecipes:

Phragmites Gruel

1/2 cup seeds of Phragmites

2 cupsboiling water

Collect adozen or so seed heads.
Remove the seeds and crush. Add to
boiling water. Cover and cook slowly
until athin red-colored gruel isformed.
Cool and eat. Milk and maple syrup
compliment the dish.
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Hellgrammites and Their Relatives

Rebecca Jo Thomas

ver go fishing using hellgrammitesfor bait? Hellgram-

mites, the aquatic larval form of the dobsonfly (Coryda-
lidae corydalus), are most often found under rocksin clean
fast-moving streams. Their large size, up to 3.5 inches, and
their large pinchers
makethem interest-
ing to catch and that
iswhy purchasing
them at a bait shop
can be quite expen-
sive. However, they
come highly recom-
mended by trout and
bassfishermen alike.

Unliketheir adult form, which hasan average 7 day life
span, hellgrammites can live up to 5 years before they crawl
out of the water to dig apupal cham-
ber inthemud. From therethey
emergeinto largeflying insectswith
a5-inch wingspan. Male
dobsonflys have large pincher like
mandibles used only for grasping
the femal e during copulation. Once
mating has occurred, thefemaleswill
lay their eggs on rocks or plants that
overhang the stream. When they
hatch, thelarvaefall into the stream
to consume small aquatic organisms
such as mosquito larva and begin
thecycleall over again.
e A closerelative of the dobsonfly

Y is the fishfly (Corydalidae

Dobsonfly chauliodes). Unlikethe hellgram-
mite, thelarvaof thefishfly issmaller and prefersthe habitat
at the bottom of a shallow pond or apool in a stream, usually
under leaf litter, instead of streamriffles. To breathin this
environment, thefishfly
larva uses respiratory tubes
to obtain oxygen from the
airinadditionto gills.
Specimens of thisorganism
have been collected locally,
from theHill Marshregion
of the Pamunkey River. This
insect experiences the same
life cycle as the dobsonfly
withthelarvaliving for 2to

Hellgrammite

Antlion

3 years and the adult
surviving only amatter of
days. Theadult, likeits
offspring, issmaller than
the dobsonfly and it does
not possess the large
mandibles.

More distant cousins of the dobsonfly include two com-
pletely terrestrial insects; the antlion and the lacewing. Adult
antlions (Myrmeleontidae) are long-winged and slender-bod-
ied, similar to damselflies. They lay their eggsin sand and
upon hatching the larvamay dig a pit in which it sitsand waits
for unsuspecting ants (or other insects) to fall into and be-
comefood. Insome
cases, the other insect
| that falsintothepitis
~ another adult antlion
'~ trying to lay its eggs.

All of the adult
| forms of the insects
discussed above are
fairly hard to find be-
cause they hide under
leavesin the day and
only fly at night. They
are however somewhat attracted to lights at night and thisis
where the last cousin, the lacewing (Chrysopidae), is most
common. These insects are much smaller than the others,
reaching about 0.5 inchesin length. Their larvae are voracious
carnivores and are sometimes called aphid lions because their
favoritefood is
aphids. Anindi-
vidua lacewinglarva
can eat 25t0 30
aphidsaday. These
insects are often
released in agricul-
tural areas as bio-
logical control for
aphids.

Thisisone of the
traits that group all of these insects together, their desire to
prey on other insects. And, it just so happens that the insects
they find the tastiest are ones that humans would prefer to do
without. The specieswith aguatic larvae consume mosqui-
toes, antlions love ants, and lacewings devour aphids. Just
one of nature’slittle perks.

Fishfly

Fishfly larvae

Lacewi g
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Impacts of Sea Level Rise Studied In
Pamunkey River Marshes

irginia's Pamunkey and Mattaponi
Rivers are home to some of the

largest pristinetidal freshwater marshes
in the nation. The largest of these wet-
lands are found in the bends of the two
riversjust upstream of their confluence
at West Point. The marshes are highly
valued as habitat for waterfowl, fish,
and an amazing diversity of plants. The
tidal freshwater plant community is
among the most productive natural
communitiesknown, with plant biomass
production equivalent to the most in-
tensive agricultural efforts. Themarsh
plant communities are a so renowned
for their aesthetic appeal, with avariety
of blooms and seed heads that change
with the seasons.

Several years ago, some of the own-
ers of the marshes in the Pamunkey and

Carl Hershner

Puzzled about the
causes and conse-
guences of this change,
the marsh ownersjoined
together under the lead-
ership of Sture Olsson to
fund the VIM S Wetlands
Program to research the
issue. ==
The Wetlands Pro- =

gram scientists hypoth- Spray dredging in the Pamunkéy River.

esized that rising sea

level, potentially com-

bined with local subsidence, was mak-

ing it impossible for the marshesto

accumulate surface material fast

enough to precisely maintain their

positionintheintertidal zone. This

would explainthetransitionfroma

plant community dominated by giant
cordgrass to

=
LA
’tapoﬂi River

@ = Spray Dredge Sites

Hill
Marsh

Lee
ars

Iy
&L
&

%‘b

<
Pam“““

ﬁa,i“’t

by arrow arum.

Research-
N ers had two
primary ques-
tions:

1. What
would be the
ecological sig-
nificance of the
changein
- marsh charac-
ometers | ger?

0 1 2. Could

1 one dominated

York River

Location of spray dredge sites on Pamunkey River.

Mattaponi systems noticed a growing
change in the character of the vegeta-
tion. Where large stands of giant
cordgrass (Spartina cynosuroides)
used to dominate, arrow arum
(Peltandra virginica) was now the
most common plant. The change was
particularly noticeablein thefall when
migrating waterfowl moved through the
marshes. Where the marsh surface had
once been screened by the dead stand-
ing stems of giant cordgrass, the marsh
now looked likeagiant mudflat. Arrow
arum leaves nothing above ground
when it diesback inthefall.

4 —VWR

anything be
doneto main-
tain or restore the original plant commu-
nity structure?

The resulting project was designed
to accomplish several things:

1. Document the differences be-
tween giant cordgrass and arrow arum
communities;

2. Evauate several methods of
raising the marsh surfaceincrementally
to keep pace with sealevel rise; and

3. Assessthe potential for unin-
tended expansion of the invasive com-
mon reed grass (Phragmites australis).

The research project was designed
to last at least four years, and toin-

volve intensive seasonal sampling at
multiplesitesin Leeand Hill marshes
on the Pamunkey River. Aspart of the
experimental design, asmall hydraulic
dredge specially designed to spray the
dredged material was brought to the
marshes. Wetlands Program research-
ers obtained dredging permitsin order
to conduct three small tests of the im-
pacts of spraying dredged material onto
the marsh surface. Thisisamethod
that was developed in the Louisiana
marshesfor disposal of material during
maintenance of access channelsfor oil
production facilities. Spray dredging
was specifically developed to add thin
layers of material to amarsh without
destroying existing vegetative commu-
nities. The method has not been previ-
ously used in the Chesapeake Bay.

In the current project, researchers
wanted to determineif spray dredging
could be used to raise elevations on the
marsh sufficient to reestablish preferred
vegetative communities. They also
wanted to evaluate the method for
broader use as a disposal option for
selected dredging projects. A final
guestion was whether elevation in-
creases could be controlled well
enough to prevent creation of suitable
habitat for Phragmites.

The project has been underway for
almost two years. Spray dredging was
conducted last summer, and both the
follow up studies and the basic ecol ogi-
cal investigations have been underway
sincethat time. Although all resultsare

Continued on next page
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Geographic
Information
System

GPS Technology Lends Support to the

Y ou learned about various compo-
nents of the Marsh Project in Carl
Hershner’sarticleon page4. Global
Positioning System (GPS) technology
played animportant technical rolein
several project components. Thisar-
ticlewill summarizeafew of them.

The ecology of tidal freshwater
marshes like those being studied in the
Marsh Project isin part dependent
upon the relationship of the surface
elevation of the marsh relative to mean
sealevel. If the marsh surfaceisunable
to keep up with rising sealevel the
ecology of the marsh will shift towards
floral and faunal communitiesmore
reflective of shallow open water envi-
ronments. As noted in the article by
Hershner, these marshes are exhibiting
signs of change and there is specula-
tion that the marsh is subsiding, or at
least unable to keep pace with sealevel
rise. The project exploresthe use of a
technique known as spray dredging to
dowly raisethe elevation of the marsh
surface with the hope of restoring and
maintai ning the higher marsh commu-
nity. Thisis atechnique that has been
used in Louisiana marshes undergoing
similar environmental stress.

To evaluate the success of the
spray dredging very detailed surveys
of the marsh surface were required be-
fore and after the dredging operation.
Since anticipated changes would be
very small, atechniquethat could mea-

Marsh Project

Marcia R. Berman and Harry Berquist

sure very slight elevation changes over
timewasrequired. To accomplishthisa
GPS survey using dual frequency, car-
rier phase measurements and Real Time
Kinematic (RTK) positioning wasem-
ployed. Carrier phase measurements
provide accuracy at the centimeter
level. RTK surveysusearadiolink
between the base station receiver and
the roving receiver so corrections are
made as the points are logged in the
field. Inthisproject abase station
receiver was established near the marsh
sites. Therover receiver, or unit on the
marshes occupied multiple locations on
the marsh surface where the dredge
spraying would be deposited as spoil.
Approximately 80 pointsweremea
sured (x,y,z) at each spoil site. The
resulting coordinatesin the form of a
delimited text file were used to generate
the marsh surface topography in Erdas
I magine software. Vegetation mapping
of invasive speciesis also a component
of the Marsh Project. Phragmites aus-
tralis has colonized these marshes and
may be out-competing native species.
It is possible to evaluate the rate at
which Phragmites can spread through
these systems by accurately measuring
the distribution of the population over
time. Over large areasremote sensing
techniques are the most desirable op-
tion for mapping Phragmites. How-
ever, this technique requires extensive
ground-truth investigations or ad-

vanced identification of training
samples collected during field visits.
The Marsh Project has provided the
opportunity to do both. GPS was used
to map the distribution of Phragmites
using Trimble handheld GeoExplorers.
The perimeter of Phragmites patches
waswa ked and GPSdata (x,y) were
logged continuously by the field opera-
tor. Theresults provide abaseline from
which future measurements at these
sites can be compared to determine the
rate at which the speciesis spreading.
At the sametime, GPS |ocated sitesin
thefield can be combined with ortho-
rectified images of the areato identify
the specific signature properties of
Phragmites patches. Since the vegeta-
tion make-up of these patchesis
known, we can apply the same signa-
ture properties [evaluated using image
processing software (Erdas)] to other
sites.

This study has presented a very
exciting opportunity for VIMS-CCRM
to combine accepted wetlands field
research techniques with the data man-
agement benefits of Geographic Infor-
mation Systems (GIS) and GPS
technologies. By combining scientific
inquiry and the latest in “high tech”
electronic tools, researchers can ad-
dress more complex questions with
greater confidence in their results. We
will keep you informed as the study
continues through the next two years.

very preliminary at thistime, several
observations can aready be drawn
from the effort.

First, spray dredging appears to be
apotentially useful method of dredged
material disposal. Theinitia findings
on the three tests plots suggest the

marsh vegetation was able to withstand
the durry application, and grow
through the accumulated material. An
important caveat to this observation, is
that the material used in the Pamunkey
marsh study was very fine silt and mud.
Heavier material such as sand or dense

clay may have more significant impacts.
Second, spray dredging using fine
silt and mud from marsh creeksisnot a
particularly effective method of increas-
ing marsh surface elevation. Based on
calculations of material accumulation

Continued on page 8
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-BOOK REVIEW-
Wetlands Explained

By William M. Lewis, Jr.
Review by Walter I. Priest. Jr.

Thisbook could easily be called Wetlands for Dummies.
But, actually, it ismuch morethan that. Onadliding scaleit
lies somewhere between the Corps’ 1987 Manual and Mitsch
and Gosselink’s Wetlands. 1t goes along way towards ex-
plaining many of the intricacies and nuances of wetland iden-
tification and delineation.

Theauthor, William M. Lewis, Jr., hasunique qualifications
for thistask. Heis Professor and Director of the Center for
Limnology at the Cooperative Institute for Researchin Envi-
ronmental Sciences, University of Colorado, Boulder. He has
served asamember of the National Research Council’s Water
Science and Technology Board and as Chair of the NRC Wet-
lands Characterization Committee and as President of the
American Society Of Limnology and Oceanography.

Throughout, the author makes very effective use of analo-
giesto make complex issues more understandabl e to the aver-
age person or less than erudite wetlands scientists. These
analogies are very often humorous, but a dry humor that can
be as thought provoking and insightful ascomical. They also
go along way towards demystifying wetlands regulations and
science. The author also avoids jargon wherever possible and
relies on common sense lay terminol ogy.

The book begins with a short synopsis of the early wet-
lands legidlation and pretty much how we got to where we are
programmatically. | wasaround for much of what isdetailed
and it al rings pretty true. It isshort and succinct with little
embellishment. Included is a discussion of the national policy
of “no net loss” which in reality seemsto be “slow net loss.”
It goes on to describe the various definitions of wetlands and
how these influenced the development of current regulations.
In the next chapter Dr. Lewis provides an insightful discussion
on the relationship between wetland functions and values.

The next three chapters each tackle one of the three param-
eters of wetland delineation; hydrology, soils and vegetation.
Again the humorous anal ogies play an important role as ve-
hiclesfor theinterpretation of therealities of the triumvirate of
wetlands. He often uses these to critique critical juncturesin
wetlands evidence to show the logic or the absence thereof.
While spending a considerable amount of time discussing soil
saturation, growing season, and soil temperature as they re-
late to wetland processes, he completely avoids the emerging
paradigm that many wetlands, especialy in the Southeast,
never see temperatures cold enough to shut down biological

activities. One might expect the author to at least mention the
issue given the copyright year of the book is 2001.

Throughout he argues that the most important, though
intractable, parameter iswetland hydrology. Yet, because
these data are the hardest to obtain and both hydrophytic
vegetation and hydric soils are reflections of the hydrology, he
feelsthat it is acceptable to be able to infer wetlands hydrol -
ogy from one or both of the other parameters, alathe 1989
Manual. Somewill agreewith hisposition. Herefersto these
asthe “pragmatists,” those who are more willing to accept
realitiesof lifeinthereal world than the“literalists” whoinsist
on conclusive evidence of all three parameters. Thissetsa
philosophical stage for a debate over the use of “risk analysis’
inwetlands delineation. Hefeelsit isbetter to err on the side
of increased inclusiveness that can be adjusted through pro-
grammatic amendments as experience dictates. Thisisabetter
risk for the resource than the “literalist” approach, which might
exclude marginally identifiable areasthrough rigorous eviden-
tiary requirements. The problem beingthat itiseasier torelin-
quish authority over non-wetland areas than to recoup the
resource lost to the “literalist” approach.

Finally, a parting shot, on page 37 the author unequivocally
states, “ Water, in the form of particular kinds of hydrologic
conditions, isthe specific cause of wetlands.” Yet on page 132
he states, “there is more than a speck of uncertainty in the
notion that wetlands can be replaced functionally, even if the
hydrologic conditions for the existence of awetland are pro-
vided with certainty.” These statements on their face appear to
be contradictory. On the one hand, he states that you cannot
have a wetland without water while on the other hand heis
stating that, even though you have water, you might not have
awetland after all. Well, to my way of thinking if you have
under the right conditions you have or eventually will have a
wetland.

In summary, thisbook isexceptionally well written, emi-
nently readable and technically sound. What makes this book
so attractive isthe mix of homespun humor and front porch
philosophy that the author uses to explain complex and ab-
stract wetlands concepts. Furthermore, it isdonein such an
engaging manner that one wantsto keep reading. | whole-
heartedly recommend this book to anyone who thinks they
know alot or would like to know more about wetlands science,
policy and politics.

Editor’'s Note:

Thank you!

Pleasehelp ushy retur ningtheenclosed survey. If you prefer,
you canfill it out onlineat: www.vims.edu/ccr m/sur vey.html
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aried & Mrsatﬂe Wetlands

Worldwide Shrimp Farming and
Mangrove Wetland Losses:
Are the Two Irrevocably Linked?

Pamela Mason

ne of the most contentiousis-

sues today regarding the use of
wetland resources globally, is the con-
version of mangroves and other shal-
low water habitats into ponds for
shrimpfarming. Historically shrimp
farming was very labor intensive and
performed on asmall scale. However,
the ever increasing demand and tech-
nological advances in production have
resulted in the dramatic conversion of
the coastline of much of southeast
Asia, parts of Central Americaand
other areasinto shrimp farms.

Mangroves are the intertidal
wetlands of tropical coastlines.
Functioning similarly to
Virginid stidal wetlands, man-
groves provide nursery areafor
coastal fisheries, detritus to sup-
port coastal food-webs, protec-
tion from coastal erosion and
storms, and maintenance of wa-
ter quality. The mangrovefor-
ests support many traditional
uses including harvest of fish
and wood products. And while
the human activities which ad-
versely impact mangroves are
not limited to conversion for
aquaculture (harvest for wood pulp,
and charcoal production being two
other common activities), conversion
for ponds usually resultsin aloss of all
the natural ecological functions of the
mangrove forest.

The conversion of existing, or previ-
ously timbered mangrovesto shrimp
ponds has occurred along the coast-
lines of many tropical and subtropical
nations. The greatest |osses have oc-
curred in those nations with the highest
shrimp production. Thailand, number

one in worldwide production, has lost
an estimated 50 percent of its man-
groves. Losses in other southeast
Asian countriestypically exceed 25
percent (The World of Mangroves).
Ecuador, the second largest producer of

Shrimp pond

cultured shrimp, lost 162 square miles
(20%) during aperiod of 22 years
(Nixon, 1996). Beyond the conversion
of coastal habitats into ponds, the in-
tensive shrimp farmstax the assimilation
capacity of the remaining mangroves
and surrounding coastal waters and
requirelarge scalewild fish harvestin
order to produce shrimp food.
Theideaof shrimp farmingisn’t
new. Shrimp have been raised in ponds
in Southeast Asiafor centuries. Fisher-

men would take advantage of the natu-
ral movement of shrimp from openwa-
ters to coastal nurseries to capture the
shrimp into ponds and hold the shrimp
until harvest. Shrimp farmsareclassi-
fied into four categories: traditional,
extensive, semi-intensive and inten-
sive, characterized by increasing stock-
ing rates with corresponding feed and
water management activities. During
the 1970's, the growing availability of
seed shrimp and formulated feeds,
along with active government and pri-
vate sector support, prompted
the development of intensive
shrimpfarms. (Primavera, 1994).
y With the start-up of the large
farms, the contribution of cul-
tured shrimp to the total market
had risen from about 6% in 1970

SN t0 26% by 1993. InThailand,

cultured shrimp make up about
70 percent of the total produc-
tion (TED case studies: Thailand
| shrimpfarming)

Asaresult of the intensive
farming practices, individual
ponds are short-lived, becoming
quickly polluted beyond use,
prompting additional clearing for
new pond construction. Additionally,
the high stocking rates have encour-
aged the spread of several diseases
which have wiped out an entire years
production. Both Chinaand Taiwan
experienced an almost completeindus-
try collapsein the 1980'sand early
1990's.

Many factions, including some
progressive shrimp farmerswho now
recognizethecritical role of water qual-
ity in sustainable shrimp farming, are

Continued on next page
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Ca I en da r of Upcoming Events

Wetlands 2002 “ Restoring Impaired Wetlandsand Other Waters.” Indianapalis, IN.
SeetheAssociation of State Wetland Managers at www.aswm.org/meeting/2002am.htm

October 7-9, 2002

October 22-25, 2002 Fifth EPA WetlandsWorkshop. Atlantic City, NJ.

Contact Ral ph Spagnolo at (215) 814-2718 or email spagnolo.ra ph@epa..gov

April 13-16, 2003 Inaugural National Conferenceon Coastal and EstuarineHabitat Restor ation.
Hyatt Regency Inner Harbor. Baltimore, MD. Abstract deadlineis 9/13/02.

Contact Heather Bradley at (703)524-0248 or email hbradley @estuaries.org

June 8-13, 2003 Society of Wetland Scientists 24" Annual M eeting, New Orleans.
Changing Landscapes and Interdisciplinary Challenges.

Contact LisaGandy at (501) 225-1552 or gandylc@swhbell.net

July 13-17, 2003 Coagtal Zone03. Coastal Zone M anagement Through Time. Batimore, MD.

Deadlinefor abstractsis9/16/02. Contact Jan Kucklick at (843) 740-1279 or

email Jan.Kucklick@noaa.gov

Worldwide Shrimp Farming
continued from page 7

looking for solutions to sustainable
production. Optionsrange from legisla-
tive protections for mangroves, to bet-
ter management of effluent, toa
polyculture of mangroves and shrimp
occurring in the same landscape, and
other forms of crop rotation. Some
efforts are underway to re-forest some
of the mangroves, but this process,
while promising, is new and untested
(Nixon, 1996; Primavera, 1994). If this
more balanced approach to shrimp
farming takes hold, the practice may
continue without the wholesale loss of
mangrove wetlands.

References:

Nixon, Will. 1996. Rainforest shrimp.
MotherJones emagazine. http://
www.motherjones.com/mother_jones/
MA96/nixon.html

Primavera, J. H. 1994. Shrimp farming in the
Asia-Pacific: environmental and trade issues
and regional cooperation. Presented at the
Nautilus Institute Workshop on trade and
Environment in Asia-Pacific: Prospects for
Regional Cooperation, September 1994,
Honolulu HI. http://www.nautilus.org/pa-
pers/enviro/trade/shrimp.html.

TED case studies: Thailand shrimp farming.
http://www.american.edu/TED/
THAISHMP.HTM

The World of Mangroves: Mangrove-friendly
shrimp culture. Http://www.mangroveweb.
net/html/mangrov.htm
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Soray Dredging
continued from page 5

using high accuracy GPS equipment,
the amount of material successfully
placed on the marsh surface was very
modest, given the amount of material
originally excavated. Thematerial avail-
ableinthe marsh creeksisso fine
grained, that it does not settle out of
the spray runoff on the marsh surface
quickly enough to accumul ate.

Third, there are some apparent dif-
ferences between the three marsh com-
munities being intensively studied.
Although dataiis till being collected
and analyzed, initial findings suggest
that bird and insect communities do
vary between arrow arum, giant
cordgrass, and Phragmites. If continu-
ing work confirmsthisinitial observa-
tion, the slow transition from one type
of vegetative community to another
may indeed portend
shiftsin the ecological
services provided by
these systems.

Researchers are
currently undertaking
anumber of new stud-
ies, aswell as continu-
ing the basic
ecological monitoring.
This summer another
effort will bemadeto
increase elevations on

the marsh surface in anumber of very
small test plots. Methodswill include:
containment of dredged material in
biodegradabl e containment bags; cre-
ation of tilling ponds on the marsh
surface using bio-logs (coconut fiber
landscaping logs); and addition of
wood chip layersto the marsh surface.

None of the methods of increasing
marsh elevations is seen as a panacea
for the problem of disappearing tidal
wetlands. There are simply not enough
material or funding to address the entire
problem. The current project ismoving
us closer to understanding the conse-
guences of the ongoing change. Itis
also arming VIM S scientistswith the
information necessary to provide
sound advice on potential future man-
agement options.

¢ used to capture fish moving
Hill Marsh with the tide
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