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- Introduction

In the ecologist’s language, wetlands are known as ecotones, or
transitional areas, sandwiched between permancently flooded deep- 4
water environments and well-drained uplands. At onc edge they are §
predominantly aquatic and at the other mostly dry. The boundaries 4
of each are often subtle, like the blurred border ot green berween
bleeding blue and yellow dyes in a fabric. Typically, ecotones are
richer than either adjacent habitat because they have attributes of
both. They often contain more plants and animals, and may produce -_fj
more organic material than either adjacent habitat, {

In the last 50 years, ecologists have discovered that wetlands in
natural ecosystems perform a number of important roles. They help
to moderate extreme floods, help to maintain the desirable qualities
of water, and are home to many unusual plants and commereially
important animals like shrimp and crayfish. At the same time, wer-
lands are vulnerable systems, casily filled or drained for other uses,
and they are rapidly disappearing. Beginning in the 1970s, wetland
protection began to be written into federal and state laws. These
statutes required a clear definition of wetlands.

The three common characteristics of all wetland definitions are;
(1) Wetlands are periodically Hooded or at least saturated to or near
the surface with water. {2) Wetlands have unique soils (hydric soils)
that differ from those of adjacent uplands. (3) Wetlands support
plant species adapted to wet conditions (hydrophytes), and do not
support vegetation intolerant of flooding.

Cypress knees, Lac des Allemands. Louisiana
Pholo: Ronald Paille, Louisiana Sea Grant.
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Coastal Wetlands

Coastal wetlands fringe the
shoreline of the United States, with

major occurrences along the marging of

the Gt of Mexico and the south
Atlantic coast. Coastal wetland
ccasystems are organized and inte-
grated by the water that flows through
them. Each coastal system includes
bath the wetlands immediately along
the ocean and these lining the rivers
and Bays chae drain into that parr of the
coast. The ennire hydrologic unit
functions as one entity. Fresh river
water, upland runoff, and local raintall
flow scaward through the systeny, and
sea water, pulsed by the tides, flows
inland. The centeal basin, or estuary, is
a mixing zone between tresh and saline
waters.  Freshwater marshes and freds-
water firested werlands occur tarthest
mland, where rain and river water
dominate seawater. Al the scaward
cdge of the basin, wetlands are regu-
larly flooded by nidal waters, and farge
expanses of tidal salr mardhes accur. In
south Florda and the western coast of
the Gull of Mexico, salt marshes are
sametimes replaced by saline foresred
wetlands called mangroves.

Fresliwater wetlands are typically
tound at the inland portions of coastal
cconystems where river discharge is
high. Fresh marshes can be tidally
influenced or nontidal. Many wetland
basins along the Adantic coast are
funnel shaped, and tidal water moving
up the funnel trom the coast is foreed
o ever narrowing channels. As the

) Catlails yen comman glang e
Ataniic angd Pacihe coasts
{ C Lockwood

tide moves inland, ity amplitude
increases while at the same time s
water treshens. Woerluwds in thas 2one
are tidal but the water is fresh. In
contease, on coasts with low tidal
energy such as the Galt coast, the ide
diminishes inland. Water levels rise
and Rl ma mare wnpredictabie
manner as a result of winds that raise
water devels when they blow trom the
ocean and lower water levels when they
blow from the land. [n arid regions,
not enough fresh water enters estuaries
to support freshwater marshes,

The characteristic looding, of the
sonl surtace i wetlands stresses miost
plants breause it depletes the soil
oxvgen they require to sunive, Of the
hundreds of thousands of vascular
plants that inhabit the planet, only g
small pereentage can
survive much flood-
ing. These are the
wetland plants, A
rvpical coastal tresh-
water marsh is charag
terized by only about
5 spevies of vascular
plants. On the Gulf
conast, the dominant
treshwater miarsh
plants include maiden

Top: Whid rice is commonly toung
on the south Atlantic coast

Photo- USFWS

Boktorn: Arrowheads in flower
Atchatalaya delta. Lowsana
Phnto. Ronald Paille. Lowisiana
Sea Grant.

cane, arrowheads, and
spike rushes. On the
Adantic coast, pick
crebweed, wild nce,
and cartails are
commaon. On the Pactfic coast, cattails
and bulrushes domunate.

Fresbwater forested wetlands. Tt is
not clear why freshwarer marshes are
replaced by trees in somie arcas,
Perhaps a firmer substrate allows trees
to grow, or a ditferent flooding regime
is required for tree seed germination,
At any rate, forested wetdands are
common teatures of coastal Basms.
Although relatively diverse by wetland
standards, the numbser of species is also
limiged because Hoading linmts the
amount of oxvgen in the soils. There
are two broad rvpes of forested wet-
lands. Deep-water areas that are




flooded most of the time are
dominated by bald cypress and
water tupelo or by pond cypress
and black gum. Less frequently
flooded arcas, especially the
tloodplains of rivers, are
dominated by willows, cottonwood,
several specics of oak, warer hickory,
green ash, and red maple.

Salt marshes. Salt marshes are
flooded for varying periods by saline or
brackish water. Lower marsh cleva-
tions are typically flooded on every
tidal evele: owice a day on the Atlantic
and PPacific coasts, once a day on the
Gulf coast. ‘This environment is,
therefore, characterized by owin
stresses, flooding and salt. OF the
plants char can sorvive flooding, few

can alsn survive the salinities associated
with salt marshes. These few species,
for ¢xample, salt marsh cordgrass or
ayster grass { Spartina alterniflora)

and black needlerush ¢ Juncus roenter-
ianus), are extremely successtul,
probably becavse they have little
competition from other plants. Salt
marsh salinities vary from nearly fresh
to very salty, depending on the amount
of raintall and treshwater inflow. The
saltier the water, the fewer plant specics
there are.

Bottornland hardwood swamps in
Lovisiana's Afchatalaya basin are
flooged for part of each year.
Phota: @ C.C. Lockwaod.

Mangroves. The only trees
that can withstand the dual
stresses of flooding and salt are
tropical mangroves; in the
United States they oceur only in
south Florida and, in stunted
form, along the western Gulf coast. In
south Florida, three mangrove species
arc common: Rbizophora mangle (red
mangrovel, Avicennin germinani
(black mangrove), and Laguncniaria
racemoss (white mangrove). The vigor
of the trees reflects the degree of
environmental stress, with the tallest
trees along the banks of flowing crecks,
and stunted ones in stagnant water
where oxygen is most limited.

CONCEPTUAL DIAGRAM OF COASTAL MARSH ZONES
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Ecology,
Functions, and
Values of
Coastal
Wetlands

Wetlands sre among the most
important ccosvstems on earth. “LUhree
hundred million vears ago, the swampy
eavironment of the Carboniterous
period produced and preserved most of
the tossil fuel on which we now
depend. Today, wetlands continue to
provide us with valuable services. They
are sometimies described as “the
kidrevs of the Landscape™ tor their
tinction as remonvers af wastes trom
both natoral and human sources. They
torm natural reservoirs, storing flood
warers and minimizing the damage
from severe storms. And they “store™
biotic diversity, providing a home for a
wide vaniety of important plants and
animals, Finally, they produce and
export tood tor 2 number of comner:
cially important coastal fish and wildlike
speuies.

Unlike rocky coasts, which have
remaimed unchanged tor millions ot
years. most coastal marshes are measur:
ably different from the way chey were a
tew hundred or thousand years aggo.
Wetlands occur where marine or river
sedimaents settle into shallow water and
build a plattorn on which marsh plants
can grow. At any time, the elevation
of the marsh surface is a balance
beween land building apaward from
sediment deposition, and land subsid-
ing trom consolidation of marsh
sediments and the sinking of the land
mass. This balance mav be attected by
many factors—a change in the water
supply that carries the sediments, a
change in the sediment supply, or even

Red mangrove at Rabtit Key, Florida.
Photo: €. 0.GC. Lockwood.

Salt marshmallew. Photo; & C.C. Lockwood.

a change in elevation of the marsh
relative o the surronnding water (for
cxample, a global rise in sca fevel),
which in turn changes the frequency
and depith of flooding.

These possibilitics for wetiand
change emphasize the dvnamic nature
of wetlands, To oz large exvent, the
characreristics of wetlands and the
manner i which thev function are
derermined by what 1s happening in
the areas surrounding those wetlands.
To understand why this s so, we must
understand how hvdrology tpatierns of
water tlow) controls wetland sediment
supply and crosion, the availability of
oxvgen and thus the organisms thar
depend on that oxygen, the nutrient
supply and biological
production, and the
channels ot access by
migratorny mimals,

Wetland Hydrology
Woater s the life’™s
bicod of coastal
wetland ecosysrems.
Most werland pro-
cesses are determined



by the depth, duration, trequency, and
energy of flooding water. When water
rives and covers & Tansly, it replaces air
in the soil, leaving, much kess oxygen
availale 1a the plams and animals.
The oxygen deficiency in the soil
restricts soil microorganisms to thase
that <an use chemicals other than
oxygen in their metabalism. Microor-
ganisms able 1o do this arc the sulfate-
reducing bacteria, These bacteria can
substitute the sulfate in scawater for
the oxygen that is normally used to
detive energy trom food. The end
prodict ot this provess, hvdrogen
sulfide,, has the characteristic rotten-
gt odar noticeable when the sofl i a
salt marsh is disturbed.

The influence of water is not
limited 1o iy efiect on the oxyvgen
supply in the sediments. Water is also
the vehiele that transports matersals
such as nutrients and sediments into
and out of wetlands, We have dis-
cussed briethy how suspended sedi-
ments transported by water are vital in
the formation and continuing, existence
o 2 miapsh, These same waters, when
focused into shallow depressions, scour
tidal channels. A wrpical salt marsh is
inerlaced with a nerwork of tidal
channels,

Thwe same flooding waters carmny
plant-nourishing nutdents into the
marsh. Scientsts have found thatin
Atlantic coast sall marshies, the greater
the tidal amplitode, the more produg-
tive the marsh. This reladonship bas
been rermed the tidal subady. Large
tides carry more waier and nutnents
into the marsh than small ones and
thus stitnulate plant growth. The
sabsidy is, 1 effect, a nataral ferriliza-

Great biug heron in marsh.
Photo: > G.C. Lockwood

The muskrat is 2
parmanent resident

in the coastal marshes

of the Blackwater National
Wildls Retuge, Maryland.
Photo; USFWS.

rion that makes many salt marshes as
productive as the MOSE vigorous
agricultural croplands.

Coastal ecosystems receive virtually
all the water Howing off the continen-
tal United States—waters carrying
sediments, fertilizers, and pesticides
from the nation’s farms; waters con-
1aining the treated and untreated
sewage from thousands of communitics
across the country; and warers con-
raminated with heavy metals and exotic
organic chemicals from thousands of
Factorics along the nation’s rivers,
lakes, and estuaries, Coastal wetlands
Jdetoxity some of these muatetials,
transform inorganic nutrients to less
damaging organiv forms, and bury
others in their sediments.

For decades it has been recognized
that flooding waters carry organic
materials out of coastal marshes 1o
serve as tood for fish and shellfish in
adjacent waters, In Louisiana, after
high spring Noods sweep through the
marshes, the adjacent waters are rich
with “cottee grounds,” decaying
organic material from the marshes,
which support a dense population of
small, bottom-dwelling invertebrares.
This mixture is a rich source of food
tor the small migrating fish and
shellfish that are in the estuary during
this ime of year. Small fsh and
shelifish also get much of their food by
foraging on the marsh surface itself
when it is flooded.

Wetland Food and Food Chains
Coastal wetlands are perhaps best
known for their support of migratory
birds, fish, and shellish. From this
point of view, the wetlands might be

thought of as a resort, visited season
ally for its cxcellent food. Each visitor
1o the resort stays tor a while to enjoy
the good meals and then moves on.
Each specics is generically programmed
with “standing reservations,” so that it
returns year after year at the same time.
And each shares the resort with others,
bur not always at the same time.

The coastal wetlands of the
northern Gulf of Mexico iHlustrate this
analogy. Wading birds, grackles, and
blackbirds dominate during the
summer. Teal and pintail ducks visit
during late fall, move on to South
America for the winter, then stop again
on the way north in the spring. Other
ducks, such as canvasbacks and red-
heads, spend the entire winter in Gulf
coastal marshes, flying to Canada in
the spring to nest and returning to 1he
Gulf coast again in late fall. Migratory
songbirds stop by only bricfly in fall
and spring on their travels ta and from
South America.




Fish and shelltsh sinnlarly shase
the resource, shutthing between the
estiany and the adjacent ocean.
Croaker, brown shrimp, white
shrimp, spotted sea trout, red drum,
menhaden, and striped bass all use
the marsh and adjacent estuary as a
auesery, usually spawning in the
ocean, moving inta the estuary as
juveniles, and lcaving as young,
adults. Like the birds, their reserva-
tions are tor ditferent times of the
vear and different parts of the
estuary.

Plans

shredded by small
crustaceans, snails,

enters the

Raw plant food
detrital mill

I adhdition o these periedic
visitors, caastal marshes also suppon
thair own permancent animal
residents. The largest are two
rindents, the muskrat and, in the
south, the nutria (introduced from
South America). Both are vegetar
wans, Alligators are also tound in the
south, preterring fresh manhes,
Many birds, such as herons, ibises,
and bitterns, are also vear-round
restdents, especially in the south,
Small fish abound 1 the marsh
when it is flooded and retreat 1o

Beer in the Aransas National Wildhte Retuge, Texas.

Pholo + CC. Lockwood.

Aftacked, colonized,

and ealen by

Feces, containing
plant remains

microorganisms iRk -

Detritus-
a mixture

I{q Ualga

hrimp, crabs,
small crustaceans,
and others

Assimilated ipod
leaves detrital mill
as animat tissue

A i coloniz wn chemually 56 that ol
Marsh grasses support the detrital food web. Small ammals shred the dead grass. enatang mleUDTQaf'fsm‘iT“: colomze It and Break 1 down chemdalty 56 e
animals can assimilate 1t and grow. Their wastc progycts are recolonized by microbes and the cycle 1s repeatéd



Aopkery. Phote: < C.C. Lockwood.

permanent ponds and tidal ceeeks
during low water. Most marsh
consumers, however, are small inverre-

~ brates that live out their lives buried in

the sediments,

What abour the kirchen of this
untisual resort? It is disninguished by
its abundance of food and by its
unigue “soup recipe.” Earlier we
discussed reasons tor the high produc-
tivity of coastat wetlands. Salt marsh
grasses, although often limited to one
species ip a given area, are more
productive than any cultivated
mecadow. The fresh marshes tarther
infand are more diverse, offering an
array of planss. 1n both the salv and
tresh marshes, grasses are gamished
with algac that grow on the maist
lower stems and on the soil surface,
Birds and animals enjoy the sceds and
succulent roots and tubers of freshwa-
ter marsh plants. On the whole
though, there is little evidence of
extensive grazing on living marsh
plants—especially in salt marshes,

What is the famous soup? Al the
evidence suggests that the primary
tood of the marsh is a mixture ot
decaying plant material, bacreria,
algae, and small invertebrates, The
decaying plant material, or derrirus
tfrom the Latin word for worn down
or disintegrated), is broken down in
what is termed the denital mill, The
“mill” works by both physical action
twaves, tides, and currents) and
biological action (shredding by
animals and microlvial decomposition ).

Dretritus food webs are distinet
from grazing tood webs (in which
animals cat live plants) in three major
ways. First, bacteria, fungi, and othes
microbes play an important role,
colonizing the broken bits of plant
material and breaking down fibrous
cellulose, which is nor digestible by
most animals. Second, because most
decompeosition occurs on or in the
sediments, the scavenging annmals are
predominantly hotrom dwellers—tor
example, microscopic wormlike



" hematodes, tiny crustaceans, and
pottom-feeding fish and shelifish.
Thesc animals eat decaying plant
paaterial, strip microbes from the plant
hers, digest them, and then excrete
the plant remains in fecal pelles that
£an be colonized again by microorgan-
1uns.

Finally, tides, storms, and espe-
cually the larger botrom-dwelling
invertebrates aid in breaking down
detrital particles so that they can be
more readily decomposed. The
animals do this by shredding the plant
particles during feeding. Ecologists
" have estimated thar excluding inverte-
beates from the decaying plant material
would reduce the decomposition rate
by as much as 30 to 50 percent.

Wetland Values

. The term palue is human centered.
Wedands are valuable because in

- socio¢conomic terms, they produce a
. mamber of goods and services tor
" people. The primary “goods” include
eommercial harvests of timber, shrimp,
fish, crabs, crayfish, and fur. Ducks,
geese, deer, and game fish are recre-
ational “crops™ from wettands. Ser-
vices provided by wetlands include
water filtration and protection of
cummunities from floods and severe
storms. The term berirage valne has
been used to describe the importance
of wedands as cducatonal resources, as
repositories of biodiversity, as sources

- of aesthetic experience, and as, stmply,
an existing natural phenomenon.

The importance of the goods that
wetlands produce has been extensively
documented. For example, 90 percent
of the Gulf coast fishery (including
shellfish) depends on estuaries and
wetlinds during some part of its lifc
cycle. This fishery is the largest in the
country, supporting thousands of
people directly and indirectly. As
another example, in the best vears,
700,000 waterfowd are produced in the
marshes bordering the southern states.

Ttis harder 1o document the value

the fragile fringe

of the services provided by wetlands,
partly because not afl wetlands function
in the same way or at the samc level of
cfficiency. Nevertheless, numierous
studies show that wetlands remove
sediments, nawrients, and toxins from
the water. As a result, wetlands are
now betng created and used tor final
treatment of domestic sewagye rom a
number of small cities. Fronomic
studics show that this process can be
less expensive and just as cfficient as
the construction and operation of a
tertiary rearment plant.

Wetlands along rivers draining into
coastal zones provide flood protection
by detaining water from beavy rains,
thus reducing peak flowvs downstream.
Cuastal wetlands provide tlood protec-
tion during severe storms and hurri-
canes by diminishing the amount of
warer that travels inland with the storm

Coastal weltands are popular
sies 1or birdwatching
Phota: Jane Rohkng.

surge. Wetlands aiso trap sedimrents,
limiting erosion. Estuarine channeks
bordered by seetlands crode much
more slowly than unvewscrared banks.
Although difbicalt 1o quuify, the
heritage value of wetlands i recewing
increasing attention. Wetlands are
used extensively tor nonvomnumptine
recreation such as wikdlite observation,
nature phenography, and canocing.
Werlands are also remenduus v

diversitv. For example, wetdands
comprise more than half of the arcas
identified as critteal habitat under
provisions ol the Endangered Spevies
Act.

1t has been tempring 1o apphaan
ceonomic vahie o werthmds in order 10
niake casier decisions about arernate
wses of the resource. In a nwuaber of
srudics. voastal wetdands have been



valued from as litche as 510_ per acTe tod
over $100,D00 per aure. Each metho
of evaluating wetlands tocuses on
Jifferent criteria and all ’mcthf)ds are
imprecise at best and misleading at
worst.

Tor be usefirl, any wetland valua-
tion method must address a number ot
questioms. First, the evaluator must
decide on which wetland wsefs) the
evaluation will focus. Thisis nota
technical question that can be an-
swered objectively; it involves an
clement of preference. The evaluator
must also decide whether the wetland
will be used in its natural condition er
in 4 maodified condition, say to enhance
fishcrics, arteact waterfowl, or punfy
warer.

Sceomadly, the evaluator must
decnde how to evaluate the weeland
sviter as a whole, The value of a
wethand is mere than its value for
fisherics or for huating, yver many of
the wetlad's services are typically
ipnored because they are difficulr to
put into MORCry twrims.

Thirdly, the evaluator must address
the restextnal value of the individual
wetland. Wetlands are part of larger
basin coonystems: therefore, the
valatien method must address the
relatve searcity of that wetland type in
the basm as & whole, the upstrcai-n or
desenstream systems thae depend on
that wetland, and the role of the
wethid w the pattern of the landscape,

Fially, the valuer must address the
Issue ol wetlands as a common properey
resonrer. By this, we refer to the .
producty and services of wetlands thar
belong 1o the public as a whole rather
than 1o 1he individual wettand OWNCE.
Porevample, the shrimp and crabs
sapported by wetlands are harvested by
:nhurmun n :h;.: LAY or ocean, ot
wetlond i m,;:l:'mn wervice (Ili a
ot s Lll;n';arllll\- n-cm\'gli by the
MY Intles dt‘)\\'n‘- * pcup]a_; living

stream or inland

I."l"CJ”}', the owne : '
sk mrav fe goe mer of 2 sale

S a3 wetland tor severg)

Working with marsh grasses in both field and greenhouse, wetland scientists have ganed valuable
insights intg the roles of salinity, subsidence, and wateriogging in marsh loss. Such irformation is vital
ir: designing comprehansive plans for wetland management. Photo: Ken Varden, Louisiara Sea Grant.

doliars an acre to fur trappers or
hunters. It is easy to understand, then,
why an offer to buy for urban residen-
tial development or to lease for vil
exploration may be attractive 1o an
owner, even thongh the public value of
the wetlands thus destroved may be
many times that of the money the

owner receives. Much of the debate
over wetland protection and regulation
revolves around this discrepancy
berween the wetland’s value to the
landowner and its value to the public at
large.
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Residential development «n Floriga.
Photo: James Johnston. USFWS.
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Coastal wetlands in the lower 48
states cover more than 26 million acres
{see table). This acreage includes
about 5.5 million acres of salt marshes
and mangroves immediaely along the
coast and more than 20 million acres
of freshwarer marshes and forested
wetlands along the rivers and estuaries
that drain into the oceans. Although
coastal ccosystems account for ondy
about @ percent of the land area in the
lower 48 stales, this zone includes
about 30 percent of the wetlands in
these stares,
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Losses of wetlands since the
United States was colonized n the
1700s have been remendous. The
U.S. Fish and Wildlife Service estimates
that about 220 nullion acres ot wer-
lands existed in the contiguous United
States tn colonial times. Todav, only
about 103 million acres, or 47 percent
ol those wetlands remain. Statstics tir
the coastal zone caly do not exist, but
one coastal state, California, has lost
more than 90 percent of 11s original
wetlands. Florda and Louisiana, the
rwo states with the greatest onginal

COASTAL WETLAND ACREAGE IN THE CONTINENTAL U.S.*

Salt Fresh Forested TOTAL
S Marsh Marsh Wetlands*” WETLANDS___
Atlantic Coast 1,651,500 1,490,600 8.410.900 11,553,400
Gulf of Mexico 2,496,600 2,751,100 8.211.800 13.459 500
Pacific Coast 121,900 291,200 757,100 1170200
Total 4,270,400 4,532,900 17,379,800 26,183,100

“excludes Alaska. the Great Lakes, and Hawaii

“*includes mangroves

Source: National Oceanic and Atmospheric Administration. National Ocean Service, Office of
Oceanography and Marine Assessment, Strategic Assessment Branch.



acreages of wetlands, have both lost
abann 46 percemt of those wetlands (a
combined waal of abnost 17 million

ACKLS).

Berween the 1950s and the 1970s,
losses of coastal manhes and man-
groves were especially heavy, largely
becanse the public did not view these
habitars as valuable, and post-World
War 11 urban, residential, and mdus-
trial development i the coastal zone
was boonsing, For example, the
airports ar Boston, New York, and
New Oreleans were afl buile o wet
laneds. By the mid 1970, over halt ol
our original salt marshes and mangrove
forests had been destroved. In the
treshwater marshes and toresied
wetlands, drainage and cleanng lor
agricultre and silvicolture were nvajor
cavses af loss, Since the niid 1970s,
loss rates have doweed, largely because
ol the passage of 3 varicty of ederal
and state Jaws designed o proteat
wetlands.

Population Growth and Urban
Development

Directly or indiectly, the sugor
threat tu coastal wetlands is the
pressure of population gre weth, Onwer
half of the natien™s people Ive and
worrk witlun coastal counties that
encomypass less than 10 pereent ot 1the
U8 Jand mass. The population of
coastal cauntics s five nmes greaser
than that of nonceastal countics
nationwide, and the coastal countics
Aong the Arhantic Ocean are T times
more denseh populated than mfand

COUNRTICS.

This dense population puts
cnormous pressure on al patural
resourees, including wetlands, Histori
cally, tse rate of coastal wetland loss
has been directly proportional o
poputation density, People direetly
destroy wetlands toe urban develaop-
ment aind indirgetly destrov wetlands
by water flow modifications, pollution,
and energy exploration and extraction.

Hydrologic Modification

Perhaps the least recognized bn
most insicdionns threat o coastal wet-
lands has been extensive hvdrologic
muditications, whicly indirectly damage
wetlinds by changing their Aoocding
regimes. The US. Ay Corps of
Engincers has been given the tederal
responsihility for tood contral.
Responding to urban growth in tlood-
prone areas, the Corps constructed
levees along nvost major rivers. These
fevees prevent sprimg, loods frem
reaching the adjacent wethunds.
Inland, danss and reservoirs have
reduced the water and sediment supply
1o the coastal marshes, Around the
pertpheny of many estaries, s dense
nerwaork af small canals has been dug
to specd water off urban and agricul-
tural Land. The resultis that warer,
with its vital load of nutricnts and
sediment, brpasses the werlands
matead of owing over them,

The Corps of Eagmeers also has
resporibility for navigation and i this
capacity has dredged thousands of
miles of canals, oflen across coastal
wethinds and estuarics. In Louisiana
arwd orher arcas along the Gult coast,

Cantorn.a has fust over 90 percent ol S weltands
Here, deve:ppiment encroaches on wellands near
Cerrdos Channgl, Long Beach

Phote Lauma Jerkevics

Land cover 1or 1950 and 1982 for

Tampa Bay, Florida, depicting land,
welland, and seagrass changes. Source;
USFWVS National Wellands Research
Genter and National Weflands Inventory:
Flonda Depaniment ol Nalural Resaurcas,
Marine Research (nstiule

an extensive nerwork of canals for
aceess to subsurtace oil] gas, and sulfur
deposits has adso been dredged in the
coastal wetlands by private interests,
‘These canals are generally strmpght and
deep and are efficient conduits tor both
tresh water lowing dewnostream and
tidal pulses, which can bring saltwater
much farther inland.  As a result,
coastal wetland Hooding parterns
change and salt marshes migrate
inland.

Agricultural Activities

The history of agricutture in
voastal werlands is 1 fascinating onc.
in the mid JROOs, wetlands were
considered wastelands, pood only
when drained for cultivation, The
federal government, bowever, was not
anxious to ineur the expense of
drainage, su in the Federal Swampland
Acts of 1845, 1850, and 1860, 1
ceded o 12 coastal and three inland
states afl land then unfit tor cultvation
because of Hooding, These lands were
1o be used tor flood control and, where
teasible through the construction ot
levees and by draining, for agriculture.
The states acquired 36.3 million acres
ofland m this way, but by the tum ot
the centary, retained only about 5
percent of them. The rest was sold 1o
private individuals, uften ar prices tar
below eseimared values. Tronically,
these new owacrs promptly applicd
pressure through their representatives
in Congress to floodproot the land.
The tavpaver tooted the bitl for
drainage, lost miliions ot acres of
wetlands, and is now in the position of




buying parcels back at intlated prices.

Coastal wetlands have been used
for agriculture tor centuries, The high
marshes of the New England coast
were used extensively for cartle grazing
and for native hay production. In
South Carolina, farmers ook advan-
tage of the tidal pulse of tresh water in
coastal wetkands to manage them for
rice production, an extremely profit-
able occupation during the nineteenth
and carly twenticth centuries. Many of
these old rice fields are still identitiable
and some are now managed tor
migratory watcrtowl,

In Louisiana, large rectangular
ponds are all that renain of earlicr
attempts to turn coastal marshes into
sugar cane fields. The marshes were
leveed and drained with ¢normons coal
or wood-fired pumps, the ruins of
which are still standing. However, the
farmers failed to consider two facrors:
first, organic soils exposed by draining
rapidly subside and, second, Gulf
hurricanes arc relatively frequent and
severe. Subsidence lowered the land,
making it increasingly cxpensive to
drain, and hurricanes breached the
fevees, floonding the frelds. Few marsh
sugar cane ficlds remain in Louisiana
today.

Water Pollution
Warer pollution mav not be the
most dramatic threat to coasral wet-

laztds bt it is probably the most
ditheult to control. Water pollution
sonrees fall into two categories, pont
and soxpoinz. Toint sources are
idencifiable discharges from a pipe or
other single source that can be quanti-
tied, monitored, and, presumably,
conrrolled. The U8, Environmental
PProtection Ageney requires that
permits be issted Himitng pollutants in
these discharges. Examples of point-
source discharges inglude outfalls from
sewage treatment plants, paper nyifls,
and industrial plants, Nonpuoint-source
discharges result trom land runoft.
They do net originate from discrew
sources and therctfore are not casy 1o
control, Examples include urban street
runoff and farm runotf that contains
manure, fertilizers, and pesticides.
Buth point and nonpoint sources
of pollution may be located many miles
upstream from the coastal wetlands
that they influence; sometimes they
originate in another state and, thus,
another jurisdiction from the atfected
wetlands, Furthenmore, any one
discharge may involve onty small
amounts of chemicals that are rapidly
Jdiluted ro unmeasurable concentra
fions in the receiving stream, but when
multipliecd many times or in combina.
fion with other chemicals, these small
discharges may torm significant
concentrations that have detrimental
biological effcers. Only recently has

the issac of cummalative imparet man
agement begum to reecive wrious
atrention.

Case Studies of Wetland Loss

San Francisco By, San Franisco
is considered by many to be the major
U8, estuary most moditied by human
activities. Although the tist Spanish
soldices and missionaries arrived in the
bay area in 1769, San Francisco
remained a relatively isolated frontier
town until gold was discovered in the
Sierra Nevada fuorhills in 1848, In
just bwe years, thie popudation grew
from fewer than $00 to over 25 000,
By 1900, most of the marshes in the
bay were gone.

The causes of wedand toss and
estuary madification are numerous,
From 1853 to 1884, gold miners used
a high-pressure water jet to wash the
gold trom ore deposits inshuicoway s,
This hydraulic mining process washed
tens of millions of cubic meters of
sediment and debris into e bay
annually, Sliing huge portions of
Suisun, San Pablo, and Cemiral bavs,
In 1884, bedrauhe mining was stopped
by court onder, but it rook decades for
the sedimnts deposstedd over the
provious 3 vears 1o be Hashed [rom
the river channels

Agriculture was another nuager
catse ot wetland loss. By the F9204,
almost all the freshwarer nursiios i the




dela arca, a the confluence of the
Sacramento and San Joaguin rivers,
were diked and converted to farmland.
The diking and filling of tidal marshes
for fodder fields continued until the
1970,

In the South Bay, diking for salt
production in evaporation ponds began
in 1856 and continucs today. About
two million tons of salt are produced
annually in the bay area.

At the same time that wetland
diking and filling were progressing,
fresh water entering the bay was being
divernted through a system of dams,
reservairs, and canals. Taday, about
40 pereem of the historic treshwater
flow 1s diverted for irriganion and
msnticipal consumption; anether 24
percent of the volume of “fresh water™
entering, 1he bay today is composed of
agricultural, industrial, and domestic
wastewater. This fas enormous
implications for 1he remaining wet
Launds, and many indeed have poor
water quality and reduced producuvity.
Most of the remaining, tidal marshes
are isolated and there is listhe opportu-
nity for wetlind expansion because of
sumerous dikes and urban develop-
ment.

FLowidana. Enormous losses have
occuered recently in wetland habitars
along, the Gulb of Mexice, especially in
coastal Lonisiana. In the last cemuory,
700,000 acres of coastal wetlands were
converied to agrivultoral, arban, and
indusirgl use. Between 1956 and
1978, about 680960 acres of wetlands
deteriorated into open wager. The
L5 Armay Corp of Engineers esti
mates that betore the vear 2040, neardy
1,000,000 additonal acres of wetlands
will be besst, an ares Larger than the
state of Rhode [slamd.

The causes of this wetland loss are
both patural and human induced. In
much of coastal Louisiana, wetlands
formed on delia deposits front sedi
mcats in tood waters of the Mississippi
Rover. Over the last 7,000 vears the
Mississippi River has changed course ar
beast toar timcs, When the river
changed courses, sediments left inthe
abandoned delra fobes compacted and
sank under ther own wetgeht, causing
the marsh to deteriorate. Untdl
rebatively recent imes, this nateral
marsh detenoration in abandoned delta

lorbes was offset by marsh formatien in
the newest, active delta lobw.

But when the 9060-mile levee
system alony the Mississipps River was
completed in the early twenticth
century to protect growing towns from
flooding, the sediment-laden river
water could no longer spill ever the
banks to deposit its load of silt in the
wetlands. Thus, new marsh aceretion
rates could no longer offset marsh
deterioration in abandoned delta lobes.
River water is now contained in the
main channel of the river and the
scdiments needed to build and main-
tain the wetlands are shunted direcely
inter the Gulf of Mexico.

Because southern Louisiana is an
extremely flat plain, small changes in
land clevation refative to water level
can resubt in large changes in the
amonnt of wetland. An action or event
that lowers the marsh surface by as
litthe as an incl muay cause widespread
marsh deteforation. The withdrawal
of ol gas, water, salt, and sudtur from
near-surface deposits can contribute to
land subsidence, lowening the marsh
sirtace and drowning the marshes.
Wathibwide sea level rise, although
small {6 1o 12 inches
per hundred vearsi,
mav alse be contribuat
ing to marsh drowning.

Wedland loss trom
sediment starvation and
marsh drowning has
beer aceelerated and
exacerbated by other
human activitics in the
voastal zone. An
extensive nemwork of
canads for navigation
and for oil and gas
cxpluration has been
dredped in coastal
Loutsiana, The dredging of canals
dircctly destrovs wetlands by convert-
ing them ter apen water and spes] pales.
Spail piles block marsh Hooding and
draining and thus increase sediment
deticits in the marshes. Waterlogping
in undrained marshes leads to increased
plant stress and lower prondictiviey
Canals may tonne! salowater into
previoush brackish or treshwater
marshes, changing the plant commu-
nity and perhaps ultimately causing the
plants to dic. Camals may alse shunt

fresh water containing nutrients and
sediments vital to plant productiviny
through the wetland system, bypassing
the wetland plain ttselt.

Solutions to Louisiana’s wetland
loss problem will require 2 comprehen-
sive plan of action, incorporating, hath
targe-scale tederal actions and local
wetland management.

Lowisiana's productive coastal marshes are
rapudly eroding o open ponds and fakes, 3
joss that threalens the survival of the state’s
rengwable natural resources.

Photo: Louisiana Sea Grant.
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The success of coastal monitoriap angd replanting programs gepends on tha efforts of citizen volunteers
Phota: Flonida Phosphate industries, inc.

As we have seen, there have been
many causes for the loss of our coastal
wetlands, and until relatively recently,
public indifterence and gavernment
policies enconraged that loss. Forte
nately, this situation has changed.
Recent polls show that an overwhelm-
ing majority of Amenicans want to
preserve and protect wetlands, even if
it means additionat cost to them. The
tederal government and most coastal
states have implemented a variety of
programs specifically directed toward
wetland management and protection.

Wetland Protection Programs

The cornerstone of the federal
effort to regufate wetlands is the so-
called “404 program,” Scetion $04 of
the Clean Water Act. Under 404, the
discharge of dredged or fill material
inter waters of the United Stares,
including most wetlands, requires 3
permit frons the U8 Army Corps of
Engincers. The Corps is required 1o
issuc a public notice of a permit
application to inform cuzens about the
proposed project and solicit their
opinions on it Other posernment

agencics and interested organizatons
can also provide their comments. The
Caorps bases its decision to grang 3
PeEmit on a review of epviconmental
impacts, using standard guidelines
developed in cooperation with the
Environmental Protection Agency, and
the balance berween the pubhic costs
and benelits of the proposed project.

Many activities thar damage or
destrov wetlands have not been
regulated under the 404 program
because they do notinsolve the
discharge of dredged or Gl material.
Some of these activities may be oy
cluded under the prograny in the
tuture.

The LTS, Army Corps of Engi
neers, Environmental Protection
Agency, Soil Conservation Servive, and
Fish and Wildlife Senvice nse criterts tor
delineating “jurisdictional wetlands™
based on the three priman charactens
tivs of wetlands ilooded or satnrated
site, hvdnic soils, and wetlind plants
present f discussed ar the begimning of
this publivation. Jurisdiconal wet
tands are those subject to regulation
under the 404 program and other




federsl starutes. Some in the agricul-
tural, foresry, and development
communities have suggested that
regulated wetlands should be more
parrowly defined. .
- Another approach 1o wetdand
protection is 10 buy the wetland
property and set it aside. Varous
.foderal and state programs and some
private conservaLion organizations
“(such as the Nature Conservancy)
purchase wetlands or casements on
wetlands for wildlife refuges, parks, and
-wilderness arcas. '
Recently, governments have
developed programs that provide
econonic incentives for wetand
preservation and disincentives for
wetland destruction.. For example, the
federal tax code allows landowners who
sell or donate their wetlands to the
government or to a qualitied wetland
conservation organization to claim the
value 35 2 charitable deducdon on their
federal income tax returns. The
*swampbuster” provision of the Food
Security Act of 1985 creates disincen-
tives for draining wetlands for cropland
by eliminating most farm program
benctits to owners producing com-
modity crops on wetlands drained atier

1985. Recent amendments to the
swampbuster provisions have changed
the “trigger™ for withholding benefits
from planting commaodity crops to
draining the wetland. Voluntary
cfforts by farmers have also helped ro
shaw the rare of wetland loss from
agricuitural practices in recent years.

Public Responsibility

Qur coastal wetlands cannot
sutrvive the next century unless more
citizens take personal responsibility for
wetland conscrvation. Wetlands

provide benefits and values for all

people; they are trust resources that we
all must work 1o protect.

As citizens, we can work rogether
in many ways to slow wetland loss and
degradation. Be aware of what is
happening in your community that
affects wetlands. Support wetland
conservation by government agencies
and conservation organizations.
Encourage the use of upland sites
rather than wetlands for development.
Parricipate in the 404 review process
by commenting on a proposed project
if it is apptopniate. 1€ you are able, buy
a federal duck stamp because the
proceeds go toward wetland acquisi-

Wiiets at Ding Darling Natioral V¥ildlife Retuge. fiorida. Phota, Jane Rohiing.

tion, Donate to conservation agencies
that try to acquire wetlands, participate
in a coastal cleanup program, or
volunteer to help state and federal
agencies monitor coastal ecasystems.
Along the Chesapeake Bay and in
Rhode Isiand, North Carolina, and the
Pacific Northwest, volunteers collect
data to help scientists and managers
answer questions about the quality of
our coastal systems and monitor efforts
to restore degraded systems.

Although most coastal wetlands
are owned by private citzens, we
canmot expect them to pay for all the
public benefits provided by wetlands.
‘Therefore, we must encourage our

legisiators to find ways to make

wetland conscrvation and management
economically atractive for the indi-
vidual landowner.

There is no question that we are
catering the twenty-first century more
aware than ever ot the problems of our
environment, but we cannot wait until
tomorrow to protect our coastal
resousces. Time will quickly tell
whether Amenica’s Jove aftair with the
coast will spell the demise or salvation
of her wetlands.,




