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In the ecologist's language, wetlands are known as ecoruieq or
transitional areas sandwiched between permanently fiooded deep
water environments and well-drained uplands. At onc edge thev aev are
Predominantly aquatic and at the other mostly dry. The boundanoun aries
of each are often subtk, like the blurred border of green between
bleeding blue and yellow dves in a fabric, Tvpicallv, ecotories are
richer than either adjacent habitat because they have attributes of
both. They often contain more plants and animals, and may produce
inore organic material than either adjacent habitat,

In the last 50 years, ecologists have discovered that wetlands in
natural ecosystems perfortn a number of important roles, Tiieq he!ey rep
to moderate extreme fioods, help to maintain the desirable qualities
of water and are home to many unusual plants and comrnerciallv
important animals like shrimp and crairtish. At the same time, veer
lands are vulnerable systems, easily filled or drained for other uses
and they are rapidly disappearing. Beginning in the l970s, wctlan4
protection began to be written into federal and state laws. These
statutes required a clear definition of wetlands.

The three cornrnon characteristics of all wetland definitions are,

 I ! Wetlands are periodically flooded or at least saturated to or near
the surface with water. �! Wetlands have unique soils  hydric soils!
that differ from those of adjacent uplands, �! Wetlands support
plant species adapted to wet conditions  hydrophytes!, and do lioi
support vegetation intolerant of fiooding.

Phoi
Crp<ess knees, Lao des Anemands. l onis'onis!ana

o Ronald Paille, Louis>ana Sea Grant.



t,atlailS,ti i CO I to>nn,tl<>r>dt ,tn
Atlantic Jnd Paciiic coasts
Phoio C C Loft<wood

Ce>as tal Wetlands

 ;<iastal ssctlands f'riitge the
sh<>reline ot'thc Llntted States, Lvith
ntaj<>r <>CCurrCnCCS alnng the margins <it'
th» 4>LIIt'Ut MeloC<> and thc s<>Lith
ALLEnt<C C<>ast. L.<>astaf '«'L'tlattd
ee<>syst«nts JTC ol gal>ised JIEd intc-
gf Jtcd I>y tlte EE ate r that II<>«'s thr<>ugh
them. I..'Jch ci>astal system it>cludcs
h<ith thc «etl.titds Imrncdlatcly al<.iiig
thC <>CCatt 111d  hi>se linulg th«fleer<
Jn<'I lsays that dfllt1 Int > tha't p.tft i!t th«
Ci>ast. 'I'IEC «ntire hydr<>IL>giC uitit
futleti !its as <inc ct'ltlty. I rcsh flvcf
«'atLI', Llpl.tnd ftln<>II, attd ll>c Jl lan>tall
f1<>«vea'«'al d thr<>tlglt the svsteni, .111d
sea E<.tter. pule«d hE th« tid«S, fin«S
Irtla»d. 'I'ltc ccittral basin, or estuary, is
a Inixing r<>itc lset«CCn tresh alid saline
i<atCrS. Frr!h>I t<t r»rr>r!/>et attd fre<A-
I< ater fi>rested W«tin>ldS oCCLir farthest
iiiland, ««herc rain and river «atcr
d<>minatC sea>vatcr. At thC s«av«ard
cdg«<>f thc I'last>1, Evctlands are fcgu-
larlE tl<xidcd by tidal «atcrs, and taryc
CXpatESCS  >f tidal Salt »<arthrt oCC<lr. I rl
south I'l<>rida and thC EE'eStern COJSt Ot
thC  .>Lilt <!t MCXICU, sal't Itlarsh«s are
s<imctitncs replaced hy saline forested
LE Ctlands Called»>re>iprot>tt.

Frrslso atcr >Irrrl<r >rdk are rypically
f1 >und 1t the 1111 JIEd portionS Of COaetal
c<.'<isE'sten1> «hei <.' OVCI' dlsehargC Is
hiyh. fresh n>arshcs can hc tidally
Intlil«nCed <ir not>tidal. Ma>EE' 'LVetlanLI
basin. Jl<ing thc Atlantic c<>ast arc
I'unn«l shaped, and tidal Evater m<>ving
up thc tunnel tr<>m the CoaSt iS forced
>lit<> ci Ct narc<>«'Ing Chatlllcls. As thc

tide tii<!ites iilla>1d, !ts aniplltucle
loci c.>scs «hllc .Et thi; sanlc ttltnC Its
EV,<ti:I frCSIECIEX. WCILEnds ut thl!< 1<>IEC
.1fc tld tl I>Lit thc 'IE.<ter is trcsh. IIE
C< intr tet. <in «>.ESts EE ith 1<i<v ticfal
Cnel gV s<leh .Es 'thi.'  >Lilt CO.L t, the tid<,'
diniiiiishcs inl.>itd. 4'V,it«r levels risc

,1 lid tall »1 .i niiire Euiprcdi«table
n!atlnCf as .1 res<lilt < vt « Itlds 't tt Et I aisc
«.Jtcf lcixrls «'hcn th«E' hIU«' fr<>>EE tftc
<>C«an .>It«I l<i«er «,Etcr Ici Cls «hCit thCE
hl<>» tr»n1 thc land. In an<I regi<>its,
ii<>t CiX>ugh frCSh «'.Et«I enters Cstttarles
t<> Supp<>rt f'r«ShLVat«r itaarsh«s,

'I'h«chafact«ristic tl<xxfittg, <>f' thc
s<>if surface in Evetlands stresses IEE<>st
plants because it depletes thc «>i1
<>XVgCn theL require 1<> surstve.  !I' thC
htlitdreds <>I' th<>tisands <>f vasC<il.tr
plant< 1h.tt Inh.thit I h<' pl.it>et, < iltl'I .I
snlall pcl'cent.Egc c.ln
st>i Vn « I'ntteh fl<xid-
'll'Lg. I hcsc al'c the
«Ctl,tnd pl.iiits. A
ttpiCJI c<>asral tresli
«ater n>arsh iS Charac
teritcd hv <inly .Eh<!L!t
.> ! species <!f v >soul.ir
p!,Litt<.  !n th<: lit>if'
c<>ast, the d<iminant
fre sit«'atcr n1arsh
lil,tilts In<. hide I'no>den
canc, art< itvheacf s, Jnd
spikC rtlshes. �n rhe
Atlantic c<>ast, ptck
CrClivcCd, «ifd OCC,
and cattails are
C<>lnm<xi.  't>E thc I'a<ifi< C<>JSt, Cattails
an<I hulrushcs d<>minate.

Fr< Sly>l>rrt<'r for<srrd I<~rtlrrndt It iS
i«it clear «hy fresh«atcr ntarsh<.'s arc
rrplaCC<l hE trees itt s<>ntc ar«JS,
VClhaps a filI'lief Stlhs'tl'at«aIIo«'s tfces
t<> gr<m, <>r a ditl'crcnt thx>ding regime
IS re<Iuifcd f1<>l trCL: sccd gull>i>natl< >n
At any rate, f<>rested >ictlands .Ere
c<>nin1<>n t«.lt tires <>f C<iastal liasi<1s
Alth<>ugh rclativ«lv di>ersc hv «tctland
stan<larils, rhc number <if species is als<i
liniit«d heeaue« f1<x>dii>g I>mits th«
afn<>unt »f'<>xs'gen in thc soils. I herc
arC t«'< > tit < ! ad rypeS < >f f1< >r CSted 'Lv«'t-
landS. 1!eep-«at«r ar<'ae that arc

TOt>: W>ld rice >S cOmm only <nun O
on the south Atlantic co<st
Photo U<tFEN<1
BOIIOm Arrnwfi<'ads in liower
Atcnatalara delta t.ouisiana
Pttutc ROnald Paille. LiluiSiaria
Sea Grant



Ur>ffomland hardwt>r>d SV,arupS ir
Louisiana s Atchafalaya basin are
flooded for part t>f each year
Photo «c C C Lc>ckwc>c>d

CONCEPTUAL DIAGRAM &F COASTAL MARSH ZONES

Lifnit of
tidal influence

Ilt>oded most of the time arc
dominated by bald cypress and
water tupelo or by pond cypress
and black gum, Less frequently
flooded areas, especially the
Hoodplains ot rivers, arc
dominated by willo»~, cottonwood,
several spc»ics <>t c>ak, warcr hickory,
green aSh, and red n>aple.

.'i>alt»>rarshes, Salt marshes are
flooded for varying periods by saline c>r
brackish Evatcr. Lo»er marsh clcva-

tiuns arc typically Hcx>dcd c>n »vers
tidal cycle: twice a dav rxE thc Atlantic
and IEa»ifi» Cr>asts, cx1»c a day c>n th»
 rult Cr>aSt. l hi 1»>EV>rt>itntellt iS,
th»ref<>r», »haraetcrizCd hy twi>E
stress»s, flooding and salt.  !f th»
plants that can survivi. f1<x>ding, fcw

Can als survive the Safi>>jti»s ass<>Clat»d
with salt marshcs. I'Nese few species,
for cxarnplc, salt ttEiarxh eordgrass c>r
oyster grass   Spc>rrraava ralterrtifli>ra'l
and black necdlcrc>sh   jar»c»s rt>e»rer-
icr»>vr!, are extremely suc»cssfu!,
probabfs bc»ause they have lirtl»
Cc>mpctltic>n frr>nE <Ether pf,>nts. Salt
marsh salilllti»s vary trc>m nearly fresh
to V»ry Salty, dupe>Ediny, c>11 the amt>unt
c>f rainf-;ill and freshvvater inflc>v,. The
saltier thc water, tl!r» fewer plant species
there are.

!lfarspro>cr. The c>nly trees
that can withstand the dual
stresses <>f Hc>c>ding and salt are
trc>pical mangrovcs, in thc
United States they occur only in
sc>uth Florida and, in stunted

form, along thc»vstcrn Gu!f coast. ln
south llorida, thre» ~angrove species
arc conln>on: Rhizophr>ra»rarylr l rcd
rnangrnve l, A Eri Cn»>i>r rtrr»ti»ra».r
 black mangrove!, and Lnrrtv»c>alrarar>
races>Mrrr  white man grc>ve!. The vigor
c>t th» trees relic»rs thc degree r>f
cnvironrnental stress, »ith thc tallesl
trees along the banks of fin»ing creeks,
and stunted ones in stagnant water
'whcl e oxygerl ls most llnllted.
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COASTAL
WETLANDS
OF TNL
CON TINE NT AL
UN TED STATES

Ecology,
Functions, and
Values of
Coastal
Wetlands

5'etlaifds are,lnl oig the OE »t
inlp<irtant CC»sVstciEES  m earth. '1'hrce
hundred IEEilli »E vears ag<i, the sxva npy
cnvirOO»lent <il the C.arb inilcr<ius
peri<Ed pnitl»CC 'l .1»J preServe J»1<i'.ll  if
the f issil f'<!el <in  vhich ss e n i v
JC!i<.ucl. 1<  l.<v, 1 'ctl.lnds C !n'tinl<e t !
pr<Evidc Us Evlth v,ll».llil ' services. 1 hel'
are S<imeti »es deseribC<f .1S "the
k!dncvs <if' the landsclpc f<!I'  heir
El<net<»» as rCIEE EVerS  Il lrasteS fr inl
11 !th natu< al and h»»1an S<iu<'Ces. '1 hei

f !rl» natural resel v !irs, St<!rill g f! E !d
1'vatCI'S a»cl »i<Ill�1</I<1 I' the da »logs'
fr REE SCvCFC st<!tT»s. Alld th<'.1 st<Ere

bi<Etio dive»icy, pr ivialing a h<ime f'<ir,i
 VI Je vanetV  !f IIE p !rtallt pl lllts a»sl
anil»als, l'Inall , they procl»cc .1�<l
exp !ft f<I !J fot' .1»<ll'1'llieI <	 CI!»11»CI'
C allV I»lp !rtant C<iast.'ll hsh and xvlfdhfe

species.
U llike r<icky c<iasts,  vhich have

relnalncd u»Ch.l»ged f<ir nlilli<inS Of
yea  s. Ol�st C !astal nlatshes ll e »Eeas»l
«bly diff'ere»t from the «al thel  vere a
fc v hu»dred <ir th<iuSand > cars .Eg<i.
Wet!ail Js <>Ceur 1<'here nlarine <ir river
sedinicnrs sic  tlc i Et< I shall<i   s 'ater an J
hu! ld a lilatf il»l <!n    hich O'I.irsh pla»ls
Can gro  '. IE t a»1 tinlC, thc clevati<in
of the marsh surface Is a 11al.Ence
bc  veen land building up <. r f l'r< in>
sediment Jepr!siti in, and land subsld
ing f'tom c< ink< ihdatl< in iit' ntarsh
sedinlents a»d thc sillkilig  !f thc la»d
mass. This balance may hc af'fccted by
many fact !rs � a ch.ltlge i» the 1  ater
supply 'Ihat ca<'I Ics the se 'llnlcIE s, a
Change in the sed<tllent stlpph, <ir even

Red mangrove at Rabbd Key, Florida
Photo' r C.C Lockwood

Salt marshmallow. Photo: u C.C. Lock vood

a chvlEge in elevation of the marsh
re lati Ve tcE lhe surr<il»ldillg    ater I for
CXatEEpfe, a gl<ibal riSC in se.l level 1,
«hich in turn ChanveS t!Ee frecltICIEcv
and depth of fl E<!di ELE.

'l lEehe pOSSibililICS f<lr   etland
«halEge emphasize the d namle nature
< IF '<Ve t 1 al1elS. TO a 1 at'ge C Yt Cnf, t h 
chart < tert sties of 1 etlands and the
nl.llllEcl EIE ivl1ich ther f I »etio» afe
d '.Ter<EEitfe<f by  Chal. <S hapllc»IIIg I!1
thC areas Surr<iunding those EvetktIEJS.
T<i ttnderStaIEd EVhy thiS iS S<i,  ve must
understand h E   }El Jrol igy I patterns of
 vatel fled I eolith of<  s ct land sedl»ie lit
Stlppify attd CrnSIO», t}EC avail.lbility iif
okye <» a Ed thus the <Ergaili IEES  liat
dep -'Ed <.En that <i>i gen, th» nutrient

supply a»d biol< igical
product<on, and thc
Cliatlnels <it', CC ss bv

migrat<>r  an mals.

Wetl a»d Hydrology
tt'atcr Is lh<. life's

bl ~!d r! l c<iaslal
u «. land ec<isvstemi.

~1<Est Set!a td prn-
c sscs,lrc dctcrmillcd



Great blue heron in marsh
Photo: 'G.C Loot<wood

The must<rat is a
perrnanent resident
in the rOasfaf nlarshee
of the fftaefoNater N shone!
Wifdlde Ret oft e, ttfaryfand
Photo: USFWS.

hy the depth, durati<ill, frequency, and
energy <>t' flixxling water. KVhen vvatcr

s and c<ivcrs a marsh, it replaces air
ln thc si>il, leaving nl'UCh fess <ixygen
avaifalsle I<! thc plants and animals.
rhc <>xygcn <lchcicncy in the soil
I'Chtl'ICts S<>II ntiCf<x>rganislns t<> Ih<>se
that can usc chemicals <>ther than
<>XygC» in their metal><>lisnl. lMICr<x>r-
ganisnls able to d<i this arc thc sulfate.
reducing bacteria, '1'hcsc bacteria can
substitute thc sultate in sca<vater f<>r
thC <ixygen that i» il<>rlnally used Io
derive energs fr<im f1<xxi. '1'h<.' en<f
pl' x'Illcl of lhlii pn><'Css, lly<ln!gen
s<ilfidc, has thc Characteristic r<iltc»-
eftg nsf ir n<>IICCahle when I he s<>I! ul a
salt ni.<rsh Is dlsturl>ed.

'1'he intluenCe <>t' <v1tCr i» n<>I
liInitr<l I< > II!i cf lect <in tile ox'92'g .'n
supply ln Ihe se<funenlS. 5 atCI IS alsi<>
lhe <chicle tllat transp<>rts nlateriafs
such .ls lint nents an<i sc<'llnlentx tnt<>
an<i iilil <>1 vvelfan<fii. W<' 1'lave dis-
cussesf bl'Ietlv h<>vv slispen<fcd sedi-
nicnts transp<>rtCd by <vater are vital in
lhe t<>ri»alii in and Coul»luiilgi existencc
<>1 1 ill,lrsh. I hese sanle WValers, vvh<.n
t reuse<1 Inli > shalh>VV <feplesSI uls, SCOUr
ri<fal cliailnels. A ll pic.ll salt marsh is
iillcrlaCcd 1<ilh a iletv<ork of tidal
c hail<leis.

l hc sanlc tl<x>ding <valcrs carry
f>ku>I n<>ilrishing nutrient s iiu<> lhe
illa> sh . iclcnlists !la< c ti ><iud t flat in
Allarll<C coast salt n>arsl>cs, the greater
Ihc I>dal aniplitudc,  hc ril<>rc pr >duc-
tivc th» nlarsh. '1 his rclati<>nship has
been <em>C<f Ihe rid<<!. <<hSrdy. l,arge
'ndes < arr< nloi'e 8 ale< and nutlleilt.'<
»lt<> Ihe marvh thari snlaff <>ilCS and
rhus stimulate plant gri>U1h. '1 h»
subsidy is, nl Cfteel, a natural fcrtiliaa-

Ii<>n that nlakeS many salt nlarsheS as
pr<>duc'live as th<.' nlost vigorous

.Igricu ltura I Cr< i plan dS.
 ,<!aslal CCo!Iystcntsi receive Ylftualtv

all Ihc <vatcr f1<>v ing <>f1' the contincn-
I tl L:oiled Slates � <vaters carrying
scdinlcil s, ferti}i/crs, an<f pcritlcldCS
1'rom the nati<>n's farms; waters COn-
Iaining thc treated and untreated
scwagc frOnl th<iusands of Comrnunitics
aef<iss Ihe c<>untly; and waters cotl-
tanlinated <vith hcavy metals and exotic
«rganic chemicals fr<>m th<>usands of
t.>CIOries al<>»g thC nati<>n'S riVerS,
lakes, and cstuarics,  :oastal wetlands
det<>Xity s<>nle <>1 thCSC matCnal»,
trans'I<>fnl lnorganlC nutnents to lcsS
v'Ianlaglng ol'ganlc 't !r<1Vi, and bury
<>th .'I s 'In Iltcit sed'Inients.

}'<ir deca<les it has bccn rccognizcd
that tl<x>ding <valets carry organic
tl1atcrlals  >ut of Coastal marshcs to
serve as t<x>d t«r tish and shclltish in
«Jjaeeilt waterS, ln lx>uisiana, alter
high spring Il<i<>ds sweep through the
nlarshcs, thc .Idjaccnt vvaters arC riCh
svith "cotlcc gr<>unds, decaying
Orgaluc material tr<nn the rnarShCs,
<vhich support a dense population of
snlall, b<>ttom-dwelling invertebrates,
This mixture is a rich source of food
t<lr the snlall migrating tiSh and
shcllhsh that arc in the estuary during

Is tllne <!f year. Sntal! hSh and
shellfish also get much of their food by
toraging <>n the marsh surface itselt'
>v hen it is f1<x>ded.

Wetland Food and Food Chains
C<>astal << etlands arc perhaps best

knovvn tr>r their support ot migratory
birds, fish, and sh<.'llfish. l'ronl this
p<nnt ot vie<<, the <vetlands might be

thought ot as a resort visited seas<>n
ally for it> excellent f'ood. Each visit '>r
to thc resort stays for a while I<> enj<iv
thc goo<f rncals and then moves on.
Each species is genetically programmed
with standing reSCrvations," s<i that il
returns year after year at the same tinle.
And each shares the resort with others,
but not alv>ays at the sanle tiine,

Thc coastal wetlands <>f the
northern C>ult of Mexico illustrate this
analogy. Wading birds, gracklcs, an<1
blackbirds donlinatc during the
summer. Teal and pintail ducks visit
during late f'all, ntove on to S<>ulh
AmeriCa for the winter, thCn st<>p ag�>in
<>n th» way north in the spring.  !ther
ducks, such as canvasb.lcks and red-
heads, spend the entire vvintcr in 4<ill
coastal marshes, flying to Canada in
the Spnng to ncSt and returning to Ihc
Gulf cOast again in late fall. Migrat >�
songbirds stop by only brirfly in fall
and spring on their travels Iri and tri>i»
Soutll America.



Deer in the A<ansas National Nfttdttfe Refuge, Texas
Photo C C Local<wood

Attacked, colonized,
and eaten by

 
Nlarsh grasses support the detrital food web. cmatt arnmals shred the dead grass enabrg microorga-isrnst< cclcm<e it and iea i oown c, en«a ! o
animalS Can aSSirnilate it and grew. Their wafite prOduCte are reCOIOnited by miC rcbefi and the cY< e 'S rep

}.ish,!it<i shellfish sil!ill 'll'I<' <liat <
tl!C refi<!uruc, sliit t tllttp t!et<coul! tli<'
cstuar< aixt tlic u«tj.icc»t <!cca».
 .r<!akc[. i!r<!<cii shf'I»i!'i, <<'hite
slinnip, fip<!t tc<t sca Ir<>lit, < c<i dt ill!i,
nlcllhadcl!, a!id striped bass .ill iisu
thC marsh and adjacent cfituary .is a
nursery, usually fipa<<'itin', iii the
<!Cean, movitttt i»t<! thc cst!tary afi
jucCnilcfi, and icavi<ttt aS y<!<tttg
adults. I.ikc the birds, tlicir rcficr! a-
ti<!ns arc t<ir <tittcrcnt tiiiics <!t' the
year and diA'crct!t parts nt thc
estuary.

ii! !<ldl'll<'!ll t<! it«<c p<. I"I<«t!L
< Islt<	 s, < «afit tl iitarslle!i .ii!<! s<lpp<!l t
tlicir <!« ii perm.iiicnt atiin!al
refiidciitfi. 11!C Iartaest ar< t« ii
r<!dcntfi, thc i»iifikr,!t,»id, iti thc
fi<iuth, thC il<ltlil liiltr<!dllCC<'I truill
,'!<!uth <meric.th 14!th arc vcyct tr
ians, Allitt!t<!rs arc ale<i t'<iitt«t in tlic
«!<ltli, pret<,'rrilttt t cslt »1,!rshcs.
<!L!t!v bit'ds, fuel! as tier<!lls, tb!scs,
and bitterns, arc ala<! year r<!<tiid
refii<'Ic!tt'i, Cfiilcclall! ili tll<.' s<!lith.
',imall tish at!<!u»<t iii thc marsh
<chen it is tl»<!dcd and retreat t<i



$4gll e fbi e

R»t>kery. Pf>t>tr>: s; C.C. Lite >Wat>S

pcrmancnt ponds and tidal creeks
during low water. Most marsh
cottsutncrs, howc~r, are smaU invcrtc.
brates that live out their lives buried
thc sediments.

What about the kitchen of this
unusual resort.' lt is distinguished bv
its abundance of food and by tts
unique "soup recipe." Earlier wc
discussed rcasotts for rhe high produc-
tivity of coastal yvctfands. Salt marsh
grasses, although oftctt limited to one
species in a given area, arc more
prt>ductiyc thatt any cultivated
meadow. The fresh marshes farther
inland arc morc diverse, oflcrfng an
array of plants. ln both the salt and
fresh marshcs, grasses are garnished
with algae that. grow on the moist
lower stems and on the soil surface.
Birds and animals enjoy the sccds and
succuicnt roots and tubers of freshwa-
ter marsh plants. Qn thc wh<>lc
though, there is little evidence of'
extensive p.azing ost living marsh
plants � especially in salt marshes.

What is thc fanaous soup? Atl the
cvidcncc suggests that the primary
food <>f tlte tnarsh ls a ttlixttlic of
dec«png plant material, bacteria,
algae, and sntall invertebrates. Tfte
decaying plant material, or derrirus
 front the latin word fi>r ssorn do>vn
or disintegrated!, is broken d<>svtt in
what is termed the Ar&'rrsl »>i K The
"mill" y i>rks by both physical action
 waves, tides, and currcntsi and
biological action  shreddiiig by
atti>ttals and micr>>bial decompo~ition !.

Detritus for>d webs are distinct
from grazing ft>r>d svehs  in >vhich
Jitlitlals cat live plants ! in tlvee mal«r
svays, First, bacteria, fungi, and i>ther
microbes play an important role,
colonizing the br<>ken bits <>f pla~t
material and breaking do>sat fibrt>iis
celliilose, w hiclt is not digestible by
mr>st attimals. Sec<>nd, because niosi
dccornpositioit occurs on or ln tltc

diments, the scavengiilg an» ttaf> arc
predominantly bottom dwellers � fi>r
cyan> pie, microscopic >vortttlike



VFcdatsd Values
The term value is human centered.

Vlfctiatrds are <>aluable beca<ise in
sueineethnntnic ternhs, they produCe a
ttttrnbcr of goods and service for
Itcople. The pfiillary goods rliclllde
cnmnhercial harhests of timber, shrimp,
fish, crabs, crayfish, and fur. Ducks,
geere, deer, and garne frSh arC recre-
ational "crops" from wetlands. Ser-
<<>ices pros'ided hy hh'etlan<is llhchldc
water filtration and protection <>f
Cutrlnhunttlee frofn floudS arid sever'c
storms. The term hrrirarfr value has
heetf used to describe the imponaihce
Of'ENedands aS cducati<nral reSr>urCeS, aS
tel>OSirx>ries of biodih crSity, as sources
of aesthetic experience, and as, sirriply,
an eXiating natural phenOnhenon.

The importance <>f thc goods that
wetlands produce has been extensively
documented. 1'or example, 90 percent
of the Gulf coast fisherh  lncltiding
shelfftshi depend~ on estuaries and
!h<etlands during some part of its life
cycle. This fishery is the largest in the
X>untry, Stippnrttr92g tlhotihancis of
peopl~ directly and indirectly. As
another example, in thc best hears,
>00,000 waterfou l arc produced in thc
marshes bordering fhe southern states.

lt is harder to docuin en< the 1 aine

lf;Oaefal eeeftar!de are f>OI>alar
Sitea far t>i>dWatet!ir rt
Pl!eta Jane Rot!leg.

n~atodes, nny crustaceans, and
he>ttom-feeding fish and shcllhsh.

.:~ attirnalS eat dCCaytng plant
, strip mferobes fronh the plant

Qeg, digest Chem, and then excrete
the plant remains in fecal pellets that
ean be rolorlrzed again by rtlicr<iorgarr-
isrns,

Finally, tides, storms, and espe-
cially the larger bottom-Ckh'eQuhg
invertebrates aid in breakuhg down
detrital particles so that rheh cath be
more readily decomposed. The
niittsls do this by shredding the plant
partic1es during feeding, Kcofogists
hah>e estirttated that exCluding inverte-
brates from the decaying plant material
would reduce thc decomposition rate
hy as much as 30 ta 50 percent.

<!f'thc serhices pro!>ided by wetlands,
partly because n<>t all wetlands functi<>n
in the same heah Or at the same Ichwl <>f
Cflieieney. Neh'erthC les>, nunlCn'!uh
studies shohh that wetlands remove
se<iti11ents, nuttienis, and B>Xlfls frofl1
the heater. AS a reSult, heetlandh are
nohe heing created and used f<>r final
trearnhent of d<>mestic scheag<. front a
number of small cittes. l.c<!rt<>mlc
studies show that this process can be
lCSS ChlhenSihe and juSr ah CfF><dent as
the construction and operarion of' a
tertiarE rrcatr>hc»t plant.

EVCtfarldS air!ng rivers d<.in!lng Ento
«>asral zones prohhdc fl<i<id pr<>rection
he detaining heater fr<!m hcahh rain~,
rhus reducirig peak fl<»! s d<>«nsrream.
C.oastal «etlalhds procidc l'I<><!d prntcc-
tiOI< dtrriiig SeeerC storms and hurri-
CaneS b! diminishing rhe am<!unt O!
hhater that travels Infan<f !!hth rhe sturm

the fragile fringe

hutge. Wetlan<'lh ah<> rr,lp hc<ftntetlt!,
limit tiig nrwi<ith. l',sru.<rinc cl!aiiiiclh
l!ordered b< !< ct lands cr<!dc iiiucli
nhol'<. sf<!tr le 'tha>1 un've<',crated l.!.ir!ks

Alth<>ngh diffic<ifr 1<> <luathrif!, thc
herit:lg» h.rliie nf hietlan<ih ih n « I! ing
increaeing attcnti< >n. 4'ctlandh arc
t<Scd e XtenS!reit f<!r n< in«>oh<>nhpti! <-
reCrCatil>n suCh.!s «iMI>fc <>bhCr! ati<!n,

tiature phrir<>gl alhlit. a>id C.u!<>< inl!
rVerfalhds arc al~! r rc me<id< >u! lh
h afuahle ah rcscih ch <>f hi<>li!g! Cal
<ffherhith. P<>r esarrlplC. !! <tla»ds
Cr>rnpri!C Ii!<!rC than h.ill <>t thh areas
idCntilied as <ririeal h.!hltht under
prt!h'ist<!i>h <>l the End.hi!<.'ere<i sf!ceies
Act.

l   h.lh fhcen le>tip<Ill>' 'I< > .! pl! l'< .I>'<
ee<>th<>lnic' !aliie t<> hhel lande u! >r<l< r I<!
n!ake easier <fccisi<!ns ah<>ut .ilrerrtalc
uses <>! rhe ICS<!I>fee. ln a nl>till!L'r <!<
studies, c<!astaf h! et hi>hd! h1'< C bee l'I



i'alucd t'r<im as little as $10 per acre to
<ai'cr S1 00,000 pcr acre. Lach metho
<at'eva}uating «ctlan Js focuses on

« <erst.
1 <a fw usehtl, any wetland valua-

ti<in nicth<id roust address a number ot'
<Iucsli<rns, First, thc evaluator must
decide iin which tt>rrl<twd <<re s! the
c<<'atuatt<<11 «'iff t<icus. This is not a
technical <Iuestfon that can bc an-
sivrrc J <ihjcctivc!y; it inv<ilvcs an
cl«nciit <it' prefcrcncc. 'I hc evaluator
niiist af«> decide «hcther thc wetland
'«'ill lie ilsc J iii its natural c<in dition or
iii a n«<<litic J c<inditi<in, say t<> enhance
fisheries, attract «atcrf<iwl, or purify
«a ter.

.<eciiiE<tly, tl92c cvaluat<ir must
dei:I<'le h<1«' t<i cvaluilte the r«rtlartd
<vnrm ««r eh<ilr. 1 he value of a
«'etta<id is <li< ire th a<1 Its value for
r<stierie< iir f<ir h<l<lting, yct many of
the «-et la»d's s< rvices are typically
<ttn<!re<1 because tlley are J<fbcuft t<!
f«l t iil t < i <ll< <<le fary Ic I <1! s.

1'Itir Jly, the evafuat<ir ntust address
t lir i «wrrx f«t I »<rl><r <it'thc individual
«rt 1.<ii<f t'Vct Litiifi arc part ot' larger
liaiiii cc«svstct»s; thcref<!re, the
v,ill<.lt i< iii <lief hi id Ill <lst ad Jl'css tile
rcl,itiic «:arcity <it'th,tt «ctfand ryp» in
tlie li.iiiii as.< «h«fe, the upstream or
<'I<i<inst<calli iy«tc <lls rh.tt depend on
<liat ii<! Ian J, an<I thc r<ile iit thc
vi ci lail<'I iii  lie pat'tcflt <>I rhc landscape,

1'nb<I! v, tire i'al <Ier inust ad dress thc
lies<i< i it «'etf tilde as a <'orp<i<l««< propcrrv
r<'«<nr«i Hy tliii, ii'e rch:r to the
lir<i<liicti .iii J set>ice< <if svctlands tltat
licl<iiig t<> iltc public as a «tl<ifc rather
ill.lii i < i I lie <itdividii.ll ii'etta<i<i <!<vncr.
1 <ii cs.iiiiple, tli< ihriinp and crabs
,i<lit«>ried bv «crlands are haricitrd by
1'tltici liicli i 11 thc ciruarv «ir ocean, <! <!t
lii <lie ii«ner <il thc «ctland. Similar!y,
thv il< «id iI r<itccti<in icr< i<,c <it a
«et lan<i <s <1< ir pain<acth r<tcciied bv the
< i« I'ivl «<1 sile, b', bitt bi people livin

<!«.nit reant <ir inland.
1 i picalli,', tlie n«ncr <>f a salt

i»arili niav lc.iic' ~ «a «etland t<ir several

Working with marsh grasses in both field and greenhouse, wetland scientists have gained valuable
msights into the roles ot salinity, subsidence, and waterlogging in marsh loss. Such intormation is vital
ir designing comprehensive plans tor wetland management. Photo. Ken Va<den, Louisiana Sea Grant

dollars an acre to fur trappers or
hunters. It is easy ro under<rand, then,
«hy an offer to buy for urban rcsi<fcn-
ti al dei clopmcnt nr to lease f' or <iil
cxpf<>ration may bc attractive t<> an.
<isi ner, even though the public value of
the «etlands thus destroyed may be
mani riinei that <if the ir<oney thc

oivner receives. Much nf the <febate
over ivetland protection and regulation
t evolves around this discrepancy
ber«cen the ivctland's value to the

lando«ncr and its i alue to thc p<thfic at
I arge.
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COASTAL WETLAND ACREAGE IN THE CONTINENTAL U.S.

*
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forested TOTAL
Wetlands" WETLANDS

Salt
Marsh

Fresh
Marsh

1,490,600 8,410,900 11,553,4 00

2,751,100 B,211.800 13,459.500

Atlantic Coast 1,651,900

2,496,600

121 900

4+70,400

Gulf of Mexico

291 2I90 757100 i i7iiZXPacific Coast

4,532,900 17,379,800 25,183,100Totai

exdudes Alaska. the Great Lakes. and Hawaii
"rnclud as mangroves

SOurCe: Naticnal OCeaniC and AtrnOspheric AdminiStratiOn, NahOnai Ocean Service. Office ol
Oceanography and Marine Assessment, Strategic Assessment Branch.

:gtitus and
Hg' rends of
.@oastal
;'.'-,%'et ands

Coastal ivetlands in the loiver 4'
states cover more than 26 nonillion acres
 see table!. This acreage includes
about 5.5 ntillion acres nf salt marshes

and rnangrovcs immediately along the
coast and more than 20 million acres
of freshivater ntarsltes and forested
ivetlands along the rtvets and estuanes
that drain into the oceans. Although
ct!astaf ccosystcrns account for only
aboul. 9 percent of thc land area in rhe
loiver 4ff states, tfus conc includes
about 30 percent of thc ivctfancfs in
these stares.

Losses of iverlands since the

Ututcd States ivas coloillzed In the
l 700s have been tremendous, Thc
l T.S. Fish a»d !Vififliti: Sen ice estimates
that ahnut 220 niilliiiit acres rit iver-
lands existed in the contiguous l nited
States in coloniai times. Todai, iinli
about l03 milhon acres, or 47 percent
ol tllosc 'ivctlaiids r'clnaln. S'tat iitics tiil
the coastal zOne Onlr dO ttot exist, biii
one coast.al st.ate, California, has f»it
more than 90 percent of iti original
ivetfancfs. Florida and Louisiana, thc

tivO StateS tilth the greatest origiital



Ca ilprn,.i l>as lost over 99 perCenl Ol itS VieilandS
Here, deva op>nerit encroar.hes on wetlands near
Cerritos Channel, Lonp Beach
Phoro Lauma JereeV ICS

aereattea»t'» ella>!di, 1!acc h !th i<i!t
atxltn 46 /el CCI!l t'>I th !ic ivctl.! 1!L'ti 1 a
c<!mtiined t ital i>l'al»1 iit 17 n!illi<>ii
acres!.

Bc<<<see» tlic I'!SO< and thc l970s,
l !ssci <>t'c<>astal <3!afshri ai!d tt!an

ttr<>VCS s< Crc especially hcaiV, tartly
t!eea<!SC 'tile p lt'>he dLd <1<>t vle<V Tt!Cse
hah!tats ai valuahte, aiid p«it 'LV<>rid
Waf I I Ltib,it!, I'CiILICI	<al, all<i ni� us
trial devel<ipmc»t ii! thc c<iairal a<>itc
w.!s b<><>n!lnp�, I <>I' Cvat!!pie, 1 lie
airIK>tss at Itt>st<>i!, 'Aevi 5'«rk, a»<t
sJC!<  !rleani iicrc,tllb«itt i>ii ii< t
lar! li. II< tl!L it!id t970s, a>vcr I!.!tt'<>I'
<>iir  >fit i<!.!! i tli in.irilici,!i!d r>t,tltttr<>ce
t !reiti l!ad l<CCn <testr >yeat. 1n thc
t iicihii.il cr iii.if ihi.i .	1 t t< itic it c 'I

Victian ts, Ltr,tt»age and Ctear!iiy, l<ir
.!ynet!t tire aiid iilvle<iltiirr, iicrL»i,ijt'il'
L',iiiici a!t tt t». 'SI IT 'C lht: >1'lid 1970<,
la>ii ritci hivi' ih ><<cat, k!fttetv bciailic
<il'thc pais.!yc ait a v.iricty <>t letter.il
alia'I it.1 1C I,iii'i Lteilttl!CLI ta> pnit eel
ii c I I a i! di.

P<>pulati !n Cir<!vsth and Urban
DevCIL!pre<en t

1!ireetII I ir n!atireetly. I he ui.ll< ir
<lire it 1  I C< tait,il i<i"r lanais Ii I lic
pfi. iiuf< I >1 1st >lit<1.11l< ill ttf< ><a'Th,  !ver
Ii.ill i>I the 11!ti<!n i petiplc Ii!<' .11!tt
v« irk ia lthlii C< Vital c<xiritlei 1192.1'I
Cr!et>n!pais leis th.311 I I peri 'rit t I'I l lit.'
L'.'.L. lariat nr, sa. the pirl'>lilt<lain t>l
Ct Vit.>1 i I t l>11 ici ii fli C 1>ilia.'i I'! Ca're>
ttial'! It!at   >I i!<>riot I iit.il i < I<lint les
nati<ni<vide, .Iiiit tl>c L<>aital C<>ut!ties
at >r!g tlic Atlai!IIL   Tecai>,ira 1 I! 'ill	ei
In< irc <tens<'lv pt >I! trl.<red il'I!i'! lilt!lid
C< >tint lei

I l}li <IL'niC 11<>'ptllati<>tl pi!ti
rn >rin<ilii preiiitrc <>i! .111 i!at indi
res >urccs, it!elt!atit!y, 3 ct tait<tv, I iiitiiri
cally, thc rate «I i vital v<ctl,iitd 1<iii

bee<1 d!fcclly pn >p<it'ti <>ii.il 1 !
p<!p<ttati !t! <tet!sity. 1>c >pl<.' ttlfcctly
dcstr<!y ivctlandi t' >r urban devel<!p-
mrnt and indirectly dcstri!y a<etltiidi
tiv vcatcl liner 1!x >Ltit teat i ini, p<>lltiti<iii,
all<1 cltcfgv c >at!t< >fat! xi al!t.'I C stf act I 	1.

Hydrotogic Modification
I'crltapi the least rect>gi!ircd liiit

l» »1 inii<liaiili  hreat tai L< Vital «Ct-
1.3<'tds h.li l!CCI! Citcrislv ' tlVLtf >l >L<c
nii!atitii at> >i>i, ii liiil! iitdircetly  far!!atte
ii Ctl.illati h'v el>,!l!gn! g <lie>i ttaxxtn!g
rett!l'llci. I hC 4 .,s. AflnV   <>fpi <Il
tintu>!eers hai IK. cn I,'ice ll th .' tC<'Iei al
I<.'ipiii'liiliility Iiir tl<!t >d C !tltn!l.
Itespur! ti»g t<i iirhan yf »vt I! iii tl xnt-
pr<inC are!i. The  't>q>s «>nstn ctcat
Iei'cci .<I<>t!}; tilt>it ilia} il five>i. I licic
IC! cci 1!I'L'a Cli'I iiirintt lit>< xti tl'< >1	
re acti i litt i lie .1<'Il.iea.'iii <3 L'11.!nits.
I!tlanLt, it!n» .iiid I ever  !iri I!a!C
rcdu ed Ihc ii'.<Ter aiid sediment i<lppli'
1<> 'thc c i.iit.il IT!al ihCi. Ari! <rid thc
peripher V ail rn.ini' L"it Il.il'Iei, a ate niC
l!L'tii'<!I k  il iln.311 cali.ili h.ii bccl! d TX>
I < > i}ie ' it La .I I c t' t i'I I < I f t'ia I 1 a net a t,ri C u I-
t tir.il l.u!.t. I'lic reiiilt » rlt.! I iiiitcr,
icl h >'I i a I'I il lt tad < >I I'! u'll'ICI!ti .111d
iC<tinlcr», hvp,iiiCS tlie «Crk»!d»
>Iiitead <it ll > <lntI <>icr them.

' I 'he   < it'pi t > t' I.: 1! I! I i!CL r i .! Ii< i lui
I' t.'ili 'ttii! lillitv I  il tia< itx>tl< >n .<t!il iii 1 1'lli
Capai<TV h,ii  treat<'Cat th<illi.il'Iili t> 
inilei ait Ciiiali, t>ti .ii aer iii C iiiral
nCtl,illdi aliit ei'tllarlCS. In Ia>ulilani
.!I!d <iih r .!rcai alt>n<t ihc   ti>ll ctvit,

Land cover tor 1950 and IBB2tor
Tampa Bay, Florida, depicting land,

wetland, and seaprass chanpes. Source,
LISFWS National Wetlands Research

Center and National WeTlands Inventory
Flonda Department ol Natural Resources,

IVlanne Research Inst>trite

a» exteniiv< nctiv<>rk <it canal.i t<ir
a LCii t > Sot!i!lrtacc  >tl, } as, a<1 t iulful
Ltcp !ilts hai .31!I ! beet! dredged II! tt!C
civstal v<ctlaizds by priv.!te»!tcrcsts.
I heie Canal< arc gener.!tty itt aint!t a>'!<'I
dc<'.p and afL' cHicicnt c >lid!ills f >f b >t ti
t'rCSh iiater tt ><a'in' d< >iinstrcarii and
Tidal pulsci, vchich can bring, satricaref
1	UC11 tal ther I<!land, As a res<i!t,
c sist.il vcctland tt<x>dinLr, partcriii
Ct!anyc and salt marst!es miy,rate
I I! 1 !i! d.

Agritculrurat Activities
I hc tti<t<>rv iit agriculture in

Lt Vital iceTl'iilldi ls a Iaseil!ating <>I!C.
ii! 'tl!c tiiid I 800s, <ceil.ilids <a'cre
C< illil 'lt: red Lcaitela11<t'<, g >t>tt  >rile
ivlicn itr!ined t<!r L'ulTivati N!. 'I hc
t'L'Ltcril p.>vcfilnlcliT, 11<!'� Ci Cf, 'I<',ii >1 >'t
.u1S><>us 1 ! ilieul TI<I.' expcnIL'  >I
drauiaitc~ st> it92 tti .' 1'et terai,i<vali!pl.!nit
Acti <>t 184~, I ll&0, a>!d litt> !, ii
ccdL'� It! 12 c<>ait.il .!nit tlifcc 1131.!l! l
itatci «il land then utifit t<>r cult«,iti<>ii
bc ca lic <>f' tl > > tii!tt. 1 ticse lanais  ccrc
t<i h» iiic<t ti>r tl<x>d c<>ntr<il and, ii herc
ti:asiblc Thr<>tish Tt!L c< ii!itriia.ti<>n <>t
ICV .'L i ali t tiv Ltlatni>3<>, t !r ag~r>C<lltlil c.
'I hc itatcs aLquired 26.! milli<iii acrci
<>I land i» thii ivai, but by th» t<irii <it
<lie cetiti!rv, I ctaii!cd <>nli' ab<><lt 5
pCr ent <!t them. The rCST a< as i<ild ni
prii ate indiriduals, iitten atprieei tar
bcl >iv «.iriinafcd v.ihics. Ir inicalli,
ttlCie 11eii  Iivt!L'ri }!n>nlpth appliCd
preiiiire thr<!<tgh their repreicntatii Ci
iii  .anny,reSs T<i tl X>dpr<X!t the tar!d.
'I'hc taipaycr tii<it.cd the. hill t<>r
itl i>liar C, 1OST n92rltxn!S nt ae>Ci  !I
uctlandi, and ii n<ni in Thc p !sitit>n  il



buying parcels hack at inflated pricci.
Coastal ivetlands have been used

f'nr agriculture f<ir centuries, The high
nlarSheS ol tile Yesv E!!glar!d C last
were used extensively f<>r cattle gracing
and for native hay production. ln
Sc>uth Can!lina, farmers n!<>k advali-
tage nf'the tidal pulse <>f f'rcsh ivatcr in
coastal svetlands to nlanagc them f ir
flee product!on,;ln exit en1ely pn!fit
able  >ecupati<xl during the nineteenth
and carly t<venticth Centuties. Many of
these old rice fields arc still identifiable
and some arc nov  managed for
migratory ii atcrf< ><vl.

ln l~>uisiana, large rectangular
ponds are all that reniain <>t'earlier
attenlpts to turn Coastal rnarshcs into
sug>ar caile heidi. The marshcs i ere
levccd and drained is ith crt<>rm ius coal
<>r «'<x>d-fired pumps, the ruins of
ivhich arc still stand!ng. FSo<vever, the
farmers failed to consider tie<i factori.
first, organtc soils exposed hy draining
rapid!ysuhs!dc and, second, 4ulf
hurricarics arc relatively fre luent and
sei ere..'i ihsidence l<>vsered thc land,
making it increasingly cipensive to
drain, and hurricanes hre.lched thc
Ie<'ccs, fl ><iding> rhe hclds. }'ei< marsh
i<igaf cane fields rernaiil in l xiuiiiatla
lodat.

Water Pollution
EVarer polluti xi mal not hc the

most dranlatic threat to Coastal ssct-

la!lds hut it ii pr«bahly the In >st
difFic ilt to «>!ttroi. Water p<illuli<>n
S»urCCS fall inl« lii'<> C.!leg<>riCS, pint!t
and >!<»Ipr!!>!r. I oint i<iurCCi arC
idcntifiahlC diicllarg i Ir<>nl a pipe <ir
other single iou!'ce th,lt c.ln he quanti-
fied, m >nit ircd, a!td, pres<in!ably,
contr<>lied. l llc I.'..'i. l'.nvir<>nmeiltal

protect ioil Agency re<i ill ei Illa 
permits hc iiiucd liiniiiilg p<illulanrs in
thcic disci> trgcs. liiantples <>f'p<!i!n-
sourcc disch.u'g '.i lni'It!dc  >utfalli f'r<ini
scsvagc tre,ttnlenl plan i, p.!per neil!s,
and industrialplail S, 8<>np<>i	 -i<iurCe
discharges reiult Ir<>i» I.titd r«n<ifl'.
l llci' <io n >t <!riginalc fron1 d!scfetc
i< >u r  ei ai!d t he rc f< irc are �< >1 c.liy 1< >
«!itlr<>l. };ianlplci include urlian street
runOA'and I'lrnl runofVthat C< >ntaini
ma»urC, f'Crt!IIZCrs, .iild peiriCideS,

Bo t h p< >i! 1! a i id il in p  > in t .i < >urCci
of' pollut!olt mai bc I<>rated many !nilci
upS! I'eau'1 f'r<>iii  hC c<iaital i C landS
that they inliuence; iornc lrnci thcv
<iriginatC in ail<> l!Cr itatC and, thlii,
another juris l!cti<>il lr<>ni thc affected
Seetlauds V'urtl1C!nl<>rc, anr <Hle
discharg» niai »iv<>li>c <»ib imall
am<iuilti of chcmi<ali rhat are rapidli
d!lutcd B> 'uriinc1iul'.lhlc coiiccntr,i
tions I!l 'tlic recut'ilng iircar	, hu  ii lic	
nlult pli«.''I nlaili tuiu:i  >I t	 C<>nlhina
ti<nl lr1th <iiher Chen>IC.!ls, these snlall
disCharg>ei m,ly i iriil SignifiC.!nt
c<>nccntrati<>ili rhat hair dctrinlc»tal
hi<>log>ical clt<. cti. Onlv rccentli hai

the isiue,  >I r! !>!!>l tri »r !>>>t»t<'r nlan
3! extent l'Cgun tu reeeii C seri<>us
attc n  ! in.

Case Studies of Wctlal>d Loss
,<>'rt>! J'rN»r!'>< > Br!V. !iai! Fira»C!ie<>

Is c >!tsidcrcd hy Inaf!i' n! hc thc fnal <it'
U. <i. estt!ary Irl ist nl >dif!cd hi' hunla	
activit!es. Rth<>ugft thc Iirst ipanislt
s >ldiers and !nisii«n.triei ar!ivcd in lhc
hai' a 'ea In l 769, .>an frfanC!sC<>
renlainCd a relatii>cll isnlate J I'r<>!t!ii r
uiivn until g >ld ivai Jiic<ivcrcd i»  lie
!iierra Nevada Io<> hills in I g4h. In
juit hi'<> years, ll!C p<>pulati<in greii
in >tll Ie<<'eI than 40� t >  i<'cr .>,0 !t!.
ItV 1900, m iit <if lhC InarihCi in tile

hay ivcrc g >n».
'l'hc ia<iiei of'<s c laild I<>si and

eituais m<>diliCati<>n arc nunlcn > Ii.
l'r<>i» l 858 t<> ! fly-}, g<>1 J i»ii!Cri «icil
a ll!gh pfe!Iitite ivater Icl t<i ii aih ! hC
gold f'r >nl i>I  i,'Ii'p< >iI' i in sluice!<a< i
l I»i hydrat! l!c nl!n! iig pr< iccii ii ached
[i'ili <>f milli<>iii <it cuh!C inct< ri <>I
it din!cnt and dc hi li nil<i I I!c hai
annually, iillilig huge piirtii>ili <>f
!iu!sun,!>,ln I'abl<>, aiid  'C»iral lit!i.
ln lffN4, hc 'li.n!IIC n'i!ill!la <>,I> i!i>ppc<l

C< i II   <>Id :I', h it I'I Ii ii >4 <Ic<.!<lc'> Ii >r

the scdin!< n i <i< p< >i!lcd < >icr I he
prcvii >i!i .i<I i c.tri I<> hc II«ih«i iriiiii
lhi' fici:I Chan!i<'li

Agi'i<alt<inc is as .1	< > li<'I Iii.!i< it
<.tiiie <if i<C l.lnd I<>is lb ihi I<!'>Its,
alnl< ii! all  hc fl'cihii ate! iii i!'sl!cw ni I I'ii'



delta area. at the C intluCnCC <!t'rhc
Sacralrrcnr ! and c!an J<!a ! tin rivers,
iierc diked and c<invcrtcd r<! farmland.
'1'hc diking and filling <it' tidal marshcs
t<>r fodder trelds continued «ntil the
1 <fr Oi.

!n t!re S<xtrh Hay, diking f<!r salt
pr<!d rcti<>n in cvapriratiun p !!rds t>cgatr
in ! 856 and C !ntitrucs t<xtdy. Ab«nt
ti x! mil!iun runs ot sa!t drc pr<>dr!ccd
annually in thC hay area.

At thc same time that  vct!and
diking and filling vecrc pr<>grcssing,
frCsh vidrcr cirrering the hdy vvai heing
 tivcrted thru rg!r a syitcm <!I'darn ,
rcserv<!irs, and ca!tats. Today, ah<iut
4 ! pcreetlr <!t 't!rC I!ISl<!riC tfci!rv<'arel
t!<! s !i divCrtCd f ir irr!giti<iii dnd
Iti'lil'lie!pal c< >trsiiln!>tin!r,' a	<!r lier 24
pcrcciit <it'thc v<>lumc iil'"t'rcih ivdtcr"
clitcfliig rile hay l<>L!dy Ii c<!liip<!!Icd �1
«gncuhliral, industrial, and d<imcitic
 Caste  ir ter. I liii hds eir !i'll'I !lli
iniplicati<nii  i>r tire rcmai»iiig «ct
I.indi, a!ld nlaliy I!idee f Ir.ive p x>f
crater <It!ality .»!d reduced pr<>dnciivity
M<!st <!I the rCmdining tidiil niarihci
.!n: Ii i!ared;ltid there is lit r!e <ipp<>rt«
niti f'< >r iver!arrd csp!iniiini Iiccaliic <>I'
iillnicn >rii dikes dnd r!rban <'Ic'vcl 	'I
Ii!C!it.

1 <!fr < rt<t >tit. I,l'I< >I'111  >ui l >isei Il.ii'c
<>cenrrc� re enrly in «Crl.in<t hdhil.ili
ali>ng lhe t! tlf'<it'! fcsic<!, cipcciilli iii
ci!iir,il ! .<!niiiana. !I'l  lie lait celt!I'll'i'.
7't0, N� acrci <if c<i,!ital ! etl,nrdi ii crc
ciirivertcd t<>,lgrieult<ir.il, Iirb.iii, .!n<t
It!dr!iln.il lii '. I!el Veen !'P:!A arid
I <>7tf,,!f>< !nt r>80,9r!t! .!Cfei <>f ii'vi! al'idi
JCr 'r! ir.!to t int<i i >pC!i i liter. '1'hc

.h, Al ii!'v    >fpi  !f I!I'lgnlc 'fi est!
iiidtci t!iat bet<>re r!ic vcar 04�, nc.irli
I,t It!ft,f!t tf! .! Iditi<!ir.rl .I< r  i < il' veil.iiidi
«ill Ii  1<ii!, ari area Lirger rltaii tlic
state <it Ir.!i<!de Iilaiid

'! hc cilrici i>f'th!i «crl.!i! t h>ii are
b<itli I!,! t!!r.!l,!ii<1 liln	,111 I!rdnCC<'I. !Ii
	!   I C 11 i ! t c< !.'i it i I I a ! ni i I a Ii d, eve tlat Ii d s
I<!I'I!ie<t < 	1 LICIra <'ICp !illi lri !I! 1 se<ti
11!c i!I i Iii t!<i< Kt v 'ate!i <!'I ll!c i flii!iilppl
k! c!i r! cr tire lait 7,0011i Cari, the
Mlii!<i!pp! R!vcl 11.!i cli.i!igc<l c !llric at
le.iit t<!I!r riniei. KI!en rhc ri Cr
L liaiigC<t Ciillrici, icdimCiiri ICtr iii lh»
ah.»i I<!rtc<f dclra!»hci c<!iiipdcrcd a»d
i.iiik lit!der tlicir <»iii  <eight, c.iiiiing
!lie iii,irih t<i <teteri<iratc f. I92t!!
!'< l,i I  «Ii' rCCC!it t!!n .'i, lliii natu!',ll
I!'..!rili <1 ctcr'! i !l,!t!<!tr lli ab llE<t< !I'lcd Ltc!t i

l<!hCS veaS OtfSet liy m,lrih ti!rm.!t! !ii iii
thc»c!<est, active dc!ra l<>tsc

8 !t when thc 9 !fbnrrle Icvcc
system ahing thc Miiiiiiippi River svi!s
c<inrplctcd in thc early t  enticrh
cert tUry to pr<!rect gr !ivilig t !ivns fr >m
t! x>dirrg, rhe iedimcnr Idden river
water c<inld n<> l<>ngcr ipi	 <>vcr thc
hanks tii dcp<>iit irs l<iid «t'silt iii thc
wctlarrds. T!ills, lic'l ' Irrdfih aCCtcth!rr
rates cu ild n<i I<>n ger <it!ict niarih
l'Icter! !rdtt<	1 Irr d!'!arid !!red dc!ra l !!>es.
l4vcr vvater is tr<!W C<!ntdincd in the
mair! chdniicl <!I thc river and tlic
sediments needed t<> build dnd nialn-
tahr thC %L'Ctldlrds .!rc ilrl!rite 'I  fit'ectly
lrili! thi.' t.!nit <!I Mcxic<!.

BCCat!ie S >ltr!!Crit ! a! liiiana is an
C x lreiilely t!at !i!air!, iiii.i!I clr J Iigci !!i
l,iiid  lcvdti<!n re!atii c t<! ii ater level
Cali fCslilt In 'large chal!gci I!'I �1C
dnli>iinr <!t' vetlaird. A» aiti<in <ir event
t!idt I n cl'i t!!C lrrarsh i !l tace by ai
Iirt!e as an ! I!el! niay Ca ISC  vidCSpred t
rrrdrsh dcrcri<>rari !il, '1'hc iiitlidra!i al
<!t <!II, gas, ivatCI, salt, a!id i i!tilt tr !�1
iicar >airfdec dep<!sir> L.an i<>ntribnlc t<i
ldr'!d! !Ihs!<fence, k!ivCnng rile I'irafSh
slirtail' ali t Lln!'L'L'Iiltig ihC niarsliCs.
'6'<!r! t!vi Jc ie.i lciicl riic, altli<iugh
il'!ldll  r!  <! ! 2 1!!clici
pCI hill! '!reit l'cat'i I,
i»ai .!li<> Iie «>ntrihut
itig ti! Inarih dn!lviiiiig

'tVctlan f l<!ii 1'r<im

iCitiinCnl ».!rv,!ti<!n a»<l
niari!i <fr<> cuing liai
1!cc» ac< cleratcd arid
ei.i<. Crise<Cd by  !ther
h«nian aciiiitici in lhc
IL'<! � I,'ll J< Hic A	

Circ!!i!VC l!CI  <!rk <>I
C.'ln.ili I ! I92a  !b.lt! in
.!!id t i!'  xl,l!rd gai
Cspl ir,i!i<><l haS !scen
� I .'i,l gi.'<'I in C !asia!
!.<!Liiiiana. 1 hC drCdgi»g  it' Can.!!s
dirCCtly L!Cstr<!y i  i Ctl.l!i<'Ii hy C<!nvcrt
ing lhc!n t<!  !pcn ii atcr an<1 ip<ii! pi!ci.
Np<!!l pilci bl<ick niarih tl<iii<!iiig and
dl'all!<I'lg .lli t thus llicl ca c scdl	1cnt
dctiiiti in thc marihci. IVatcrloggint.
!ri Iiixlraincd itiarihr< !cadi I ! inc<ca>cd
plant itrcii,it!d I<!ii cr pr<iilliitiiily.
 :a!rafi m,iy tl!nne! ialtiv.irCr inti>
pr<.vt<!uih brackish iir frc<hi .!ter
lil itslii.i, Ch ln!t!ng r lie pl.ii! t C !II!!ii I
!ini aI'id pc  tiatii Lil'I!!ii.lr<.'IV ca !s rrv rl'ic
plants t<i d!c. t..athtl< riiav a!i<i!hl!nl

t!'Cih  vdter C<	!t.rllilnfi liutrieIiti at92 'I
scditncnti vital t<> pl a»t pnxfuitivirv
t!rr<! !g	 lire ivor!a	6$ sVstclii, t'!Vpds>diig
thc v< et!and plain itsc!t'.

SO!ttli<!	S t ! !a!Vis!a!ra !i   Ct!and
loss pr<>hlcm   i!l req rirc a c !!i pi «Iien-
sive p!an <it acti >n, inc<>rp<!rating> b<ith
Iargc scale fcdcta! acti<!ns dnd !<>ca!
vrctland managcmcnr.

LOu!S!ar!a'S praduCtive COaStal rnareheS are
rapidly eroding into open ponds and lakes, a
loss that threatens the survival ot the state s
renewable natural resources
Photo Louisiana Sea Grant
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~ <s «'c h.lvi siCn, thc!c have bct.'I'I
IIl.ln'I' Causes t ir the l !ss  !t' <!ur Ci!aital
« i'tlan<'li, and until reLltiicly reicntli',
puli!IC I»ditz .'rCITCC an J y<>vernrllent
pt!liClcs c»C !»rage 'I that l !ss. F !rtu
natch, this situati<in has change J.
R.ccent p<!lls shr»i that an <iverv hclm-
ing mal<>ritV <>I'Americans lvant TO
t>rcscl've and pr<!reit «'Ct!a»JS, Cvt:	 If
lt »leans ad Jltl nial C !st t ! <herl'I. 1 hC
tcdrral g<>VCr»I»CAT and mi>st Coastal
States haVC >mplenlented a varieh <>t'
pr<ig>rams speeitically direited t<>«ard
1<'t'Tlalld Illa»agC»le»i an J pr !TCCt'«!A.

Wetland Protection Prop.arne
l bc C<>merit<inc <!t the t'i Jeral

cH<!rt t<> regulate lvirlandi is thc s<>
Called "404 pr<iyram,"!>cCTi x1 404 <>t'
thc  ;lean water Act. 4'r!dcr 404,1he
di>charg» <>f Jredged i!r till r>!aterial
I!it ! «'atcri  >t the T n'ITcd .>Tates,
inC!uding m<isl ive<lands, re loire< a
pc<1M l tr<!ni '! hi' 4 ..>. Ari'I'll    >rps <I'I
bngirlci.'I i. l hc   t!rt>i Is I c !<!!red 1 >
is<i!c a public ii«tiic < it'a permit
apl!liCati<>rl 1<> intt>rr'n Cltr 7CI'li ah<in  the
prt!p !>cd pr<>!cct and s<>licit tliiir
<>pini<u!s <in lt. 6!ther g<> ernmc»t

agenCies and ulterested <irganiaati<>ns
Can alsO proviJe their Cnmmcnts. lhe
 , !rps basCs its declsil<!n t<i gl,>Al a
permit nn a re iew <>t eniiriu1»iciltal
inlpacti, using stan Jar J yuidclint. s
develope J IA c x>perati >n iv th 'Ihc
Envir<!nnlerttal Pr<>tcctl<>n AgenC1, and
the balanCC bet«ecr! rhc public ciists
and benehts <>t The pr<.!p»ed pr<>lcCT,

htany activities thar damage <>r
Jestr<!y «>etlands have n<>T been
reyulatid under the 4 l4 prt>yrani
bccailsc they Jt> niit iniiillc the
disrhargr. <it drcdyc J <!r lill nlatcrial
M!mc <>I these actrvr<!cs  na92 lic til
eluded Or>der thc pr<!gra	1 I!! Tbc
tutlirc.

lb<' U!>. Arinx  :<>r!>s <>I }..ilgi
»Cers, h»'viri>»rile» t ll l r  > cCT!t t	
Agency, .'><>i!  '<I»acr< at!t>n !> 'r! iii', a»d
Fish and Wildlife,'!cr i<c u>e cri<cri.! t<>r
Jclineltirlg> -juri~dr tritnal «vill» ts"
basetl < II1 1 lit' t hl cc pl'II!!ar  �<a!at. !eris
1 lci < il «cl lands ' l l  tt ><i«' t i > ' s.il lii,!lcd
iite, h'v lrli s !tls, a!lit «etl.irltl pl.<i!it
preiCi!t i di>i'us<ed ar the licyir!i»ilg t >I
<his publiiali<>n lur id c<«uu! «cl
lal'l tk ar' .' Th !se suh!Cil T f t ri  '  la<I !n
iindcr <he 404 prt igr!m arid t!rhc!



federtal statutes. Some in the agricul-
tural, fr>resrry, and develr>pment
communihes have suggested that
regulated «ethtnds should be morc
narrovvly deftned,

.a>nother approach to sNetlmd
prr>tech is to buy the sNetlattd
property and set it aside, Various
fc kr4 and state programs and some
privare cottservatir>n organizations
 Sueft aS thr. Nature Conservancy!
purchase wetlands or casements on
wetlands for wolfe refuges, parks, and
«Mderncm areas.

Recently, giovc~ments have
devdoped programs tftat provide
eeononuc incentives for wetland
prcseryatir>n and disincentfsv>i for
wethutd destruction. For exantple, the
forlcral tax cr >de allows landowners who
r>elf or dr»tate thar wcciands to the
goveriunettt or to a qualified wetland
conservation organizaHon tt> ciaiul the
vaf tie as a charitable deduction on their
f'ederal inc<une tax returns, The
"swanipbuster" prostsion of the For!d
Security Act of 19'85 creates disinccn-
tivcs for draiiiing weHands for cropland
hy eliminating most farm program
hei>et}tS tn owilerS prndueing Con>-
rnodity crops on wetlands drained aticr

l985. Riecent amendments to the
swampbuster provisiot>s have changed
rhe "trigger" for withholding beiietits
from planting cotttn><>dity crops to
draining the wetland. Voluntary
efforur by farmers have also helped ro
skniv the rate of wetland loss fix>m

agricultural practices in recent years.

Ptsblie Kcs ponsib ility
Our ce>astal v edands cannot

survive the next century unless morc
citizens take personal responsibihty for
wetland conservation. W'erlands
provide benefits and values for all
people; they are trusr resources that we
all inusr work t<> protect.

As citizens, we can work together
in many ways to slo>a vretfand loss and
degradaH<>n, Be aware of what is
happening in your community that
affects wetlands. Support wet.land
cclnsefvanon by grlvernmetlt ageilcles
and cons«rs ation organizations.
Encourage the use of upland sites
rather than wetlands for development.
Participate in thc 404 review process
by commenting on a pi oposed project
it it is appt'opriare. If you are able, buy
a fekral duck ~tamp because the
proceeds go to>yard wetland acquisi-

ti<m. f!onatc to conservation agencies
that rry to acquire wetlands, participate
in a coastal cleanup program, or
volunteer to help state and federal
agencies monitor coastal ecosystems,
Along thc Chesapeake Bay and in
Rhode Island, North Carolirta, and the
Pacific Northwest, vohmteers coBect
data to help scientists and managers
attswer questions about the quality of
our coastal systems and monitor efforts
to restore degraded systems.

Although tnost coastal wetlands
are owned by private citizens, >ve
cannot expect them to pay for all the
public benefits provided by wedands.
'I hcrcfore, we must enc >urage our
legislators to find ways to make
wetland conservation and n>anagement
economicaBy attracuve for the indi
vidual lan do>xt>er.

There is no question that wc are
entering the riven'-first century more
aware than ever ot the probletns of our
environment, but we cannot wait until
tomorrow to prorect our coastal
resources. Time will quickly tell
whetlier America's love affair with thc
coast will spell the demise or salvat.ion
of her wetlands.

Vi'>Sets at Ding Darling National V ildllte Reti>ge. Rt>rida Phpta. Jane Ri>hhng


