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e r [lie clha,-c-/1i rec'en't v'iars .scienitists dI d -nrO, et the 

plal/icr"havc coicme to I " teistic i.,rest ecos.tCiIS of, 
.rtrolpical and subtropical ilterti-

(i/)/)rdCiflt(' {]icit CO/i(d'/lixcOi dal regiolls. Mallgloves exist in tlopical 

nICLd(/ /n0 he ill/)coialihle with areas ofall continients all In sbltrtbltical 

dcv'lo/)nict. ()t 111c' (Oltrlly, areas in Asia, Noith America, Alrica, 

CO1ll/ i('S h1a1vC IlIiI [0 ,Ui?l ,Australia. and New /al,uid (see Fig. IU. 
Ilatlat s 

ape t tha 

/rolli tie suItuilc .' of"il"their Altho1ugh typically occurring oi 
I. high a1d how lille levels il areasbelwecl 

living I'sollr(''s, )oll with high al;iiiui l precipitatioli, ail-

'(/colloii lll' tillil O/i(' it'i.c'i. ff groves are also h01iin(l in arid areas ill the 

(/('t'('/o/)/pllet is /)odluctioni, hell Middle East along tle Arabian ieniishli 

colls' iollon is h/11(Illillt('llic and il West Ahiica. 

/" the icins o/prodlciioiI. [ihe eliii 'Inlliove is tised il two dif-
Both "ue Contexts: Ir"t, to dc',cribe a grilpnccc'sscir'ereit 

of. salt-tolemoil iphispecies ill twelve 
sIII'li'cil and well-bil.',. In this gelllaand cighi l iiiligh: and, secild, to 

articleih(' (ilthoiw look (it I/ic describe aii coIsystei Iuidt along tropic-

ralll,( proc/' cts, hbell/;ts (11nd il and siihtilopical coasts. It ('N's (;Iohu 
)ro orld Slats ii' lists sixty, ''s id ' bl, / I .s t , u 'c .istiei. 

ma l ispecies t1trees ailn slirnhs exclusive to 

I/natro(' I'soillrc'es. lie li:alg'oe ecosysteiii aiid twenty-

Ui1/lortillicitch', ihe thlee attlt ional ,pt.'peries: t til ay be 

ov'rleA'ploiltduti)/i I/'oftlhc'se topical impllaut ill the lilgl oe hiatitlt it arc 

eiin'Oirnins'i,S, andIaic! t]1(' tc'('1c1' llot restri,cted to it. 'Iwo distinct occut-

to ( 1n'crt theill t oihl('r/./i-i.S reilCeS of Illalglro e Iorests can te ideiti-
of itS(' a.sswiId to ho' o/'1"eIcr1" ied, based onl species asseilihlage. One 

/ c hc' o/tourc tlla cmist of Africa and oi. oCCLIS oil the west 
i n l';cci', i/nauiin'rll~ltel.:. ti/"c' 

threateuccI or,oi; (it i/'cr' c/isan, 

that their rctc'wa/ili'it is heiiig 
lost. I)iiringSepcll/ter /9,S3 
lanlilon and A crccrijoic'cd 
ot/he'r scic'li.t5t aniid cocistil-:onc' 

IIiu(i, ac i/tllt specialists cit cI 
w'ork/shoplc I'! a I'sthe'lit-d i/ic' 
('enter il/ Hawaii, to ir'cpar (i
ill (110,11* ,-MaIlogC', ent,:,, 
handbook. Ulcsco, ilithe;= 
/raiuiwcork of its Aahi or 
Inlerregiui rlt' ('c.istolo Coasta 

,sp)oisors. Aic' arlticle prc'sentsS¢MI'/" fth' workshop"
cclusions aloil eclloiic and.. 

R)cit'cI! heni c/its .o'n 1itngrvce 
ccoslu'tellis sIrc'ssi/ig in/ 
larticiulartIc' niiii'itil,ic' 0/o.-ic a,-w/w+.i., 

o/ t/ic 1)/lits co/ilnon/vlininid 1). Eui, t'r,,'r i~t 
i 

It 16-a,/IIiiii findw, 

,.%III+I1I01~ (''t I . ' +111d twil /11w r...14 '~ ~~~ ~ ~ ~ ~ ~~~~'ll 

Lawrence~S. I"of I%... WW't"' 

k l t 

Ib - 1h " wt lo" f,11/ 1 , JII ii / /l'/ I /II 

ut',,iol 111 11111 W td Ow ),lI o/I. ,'IO, 11"+'M 

b-,oth Coasts l tropical and sutr,opic:l 
Aiciic,, (often rele.ied to as tile New 
World Maingroves). adtho e othcr is loilid 
in tL lldo-lPaciic regioln alnd along ile 
cast Coast ofiAlrica (tile ()ld World Man
groves). 

Maigiove ecosysteiis c nstitute a 

rescivoil let lge, ILeCiog grotLund( aitil 
iIisr y IM. 1111%luS 1t111and( tlluslal 
plaiis uiid 1rIs. l'<Throigh ihc export of 

decomltois hle orla:lic hatter (nlostly ill 
the Itloin o," plant dellitus) into adjaceit 
coasthl waters, i alirosves plus'iYtl all 
imlportant nutrient inlpl and priii:oy 
elielgy sollrce o,0rnl1iny tr(,pical estuaries. 
Figure 2 illustrates the pattetr oifotlrieil 
cycling svitlii Illlangrove eco.systeios ai1d 
the iiipii;i :c oh tiiaiiglove olganic oal

ter extIlIrts to iiiaiiv iIlIIulrtIiAlt tiuMan 
Io1d sources. f'orests. 
iingro','cs have playcd a sigiifaiet role 

ill tihe ecol i cs ofl trolical societies for 

thoiusands ')I years, providing a wide 
variety o1' goods aidi services including 

wood pioductio , 'ii olph 0t 

Like the terrestrial trIil 'itraiill 

for cuot)llerciial 
and subsislCnce lishriCs, ;IuuaeuttuRC,
salt production, aud shorcliine and coastal 
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111liglot|iv IIv(1v el $dv1 I('('-ll111- c 

ItlnIII /,vap lk: . I'd,(l,, 'I Ifllw 

OwI pa/i tl.ij I illll" OM/l 11 1 llsl 

€itolll1, pf il wh hlIK lt fl.i 

11,h1ol :P. hi,,po ll 

erosion control. Also, especiilly in tile 
ievelo)peCd worlhd (e.g. the IFhridi Iv r-
glades) aid increasigly in the developing 
world ( .g.Ihl(';Ioilili Sw\ li ill lriinidail 
illidIh i i recreatllive L.u .;il (lenterl iatiie 

Ihliil,,)ils), loitii'i st Saintldlocal people are 
ililiing il lig ,c illt d ilieji Secluded 
wi\ wlWys for reclemolln (C.L'. hoillilitv, 

lihnig, aind lnltlt ,lud '). 

. 

Maingrove uelsrllclioin mi a hirge stale 

I lowever, like !lie tiopical rain fIrtests, the 
II (oves 11"heing hsl-Itletl anid des

io'ved l i hilage Scile illmn8iny alra(l'lle 

w lltdItlii iiillkXioe virielxlei ilth i iil.... 
t'i r Itl ililpioitk ili-rae li uihle'I il ric a.;in(l 

i rs ll,,lsiret o i lv rsitl te-l ir tlt- -S... . 

NS il li111t1 ,a i ltiI.1111 e, pl e,C ill el " 

ihllpoin ,hieincrdacd iiill, ,t.Ill 
,S011llh :111d .Solllll-i;Il'l ,\Sill idt irl)i~iltl; 

Alll~iC60 , olln/IVIOVC, Me1 tlIt~dl"NOC:V~t 
l-csll'ell1 (Itll._h c(nolili ll tolalgrit.'l- - ".. i'ii 

[t ilan aqitiil'ilultl.ForU eXililiple, in the t. 

Ilhilitpines, lianglove lire niiiiverted to .
fis h Ipondsl' havi,,c l~li ed I'ri,,88,18l llt • ,].' 

inli lll,lyI1950S to,241,1. ill l , 981)X .Ill , .l - ../ . 
FIM 1h0i1r412,0 0 0i(l lt oflnm nii o~V .i hl v e\' 

'.." 

t, 

il-',, 

h'l-11, o it'I-i'l-al Inll l ovl'elIt'llodli 

i i ill,I ll vcl ai t':/l 1)/ cril'lllllci 

c 
sil/ I\flrihll1~pil/ li l 

~~~~plniliff:11 il t 4.1 aills 
p,li 
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Ploducliiotn 
of litter 
by mriangi ove 

Organic matter 

been converted to lish ponds, and ill the 

Iltdian Sunderbans at lealt 1,30) to 1,500) 
kml 2 o 11anp~rove Forcsts have been r-[ xpoetout 

expoited IC.2. latt',rns 
flona mangrove ,,r miJi t i'(lin.g in IropicalI 

____________________________u(t rie.s (a/hl'r ,Sctrgcr,lhgcrl turd I)ie', Inv&). 

claimed ror agriciflltire.I)eslet ion of 
mangroves ror housinlg LCveIlmlnlts is a 

major prohlen itn iigh-inconte coliries
(e.g. Australia, Ncw Zcaland, tIle lttiled 

- of estuary 
, I 

Microbial and 
protozoan 

Slates) 

lel in 

ind is beginning tombeconea proh-

soille developintg coulries. Ill 

activity forming 
dorilal complex 

, 

soutleln ()ueti(sli nd, note of Ihe hltleen 

ntaijlr estuaries wilhin 131) kl ohllie capi-

la) bave been suhllanlially itnodilied by 

Construction of residemtiatt canal estates,Drtia-fitrg
t:Ol~lti'li)iloriestlt41ialc';n~lc slllr,; 

all( iln Singapore tbealcal extent (!inan-

I 

I 
IDetrital-leeding i 

-is,.sel-ish," I 

groves decreased irot 10-12 per cenl ri" shrimps, etc. 

tite land sull'aIce ilt 1922 to ily 2.96 per 

cent in 1971). ILgging operuatiois are 

affectling, lge areas o) mngrove ill 

Soutlb-ast Asia. w lmeilatge tracfls of" 

Organic 
by-products 
and wastes 

lald are being systetnlicallyvcut, pilar-

ily for \voodtlil Iorucuion For puai l 

I igher-or 
coisiers: fis., 

rayom niamlalictUrilig in Jhlpaii. Itt Intd-crabs, birds, etc. 

china, logging operatiions ;ire claimingI 

210,0101) ha o tmangirove lirrest eaclh 'eat. 

Ini South Asia and Africa, dliversion ol" 

walterwaiys,' is severTly disfltbhillg titan ............ 
grove eco s ,'sie ls ) d Iisiitpliig Iles -

waler inillow, increasing soil salililies, 
aild inlerfcieing with ntrienl supply. 

-k - " 
- .,W'" 4." f 

"fat Ivlh disti,.io 

':".. '. 
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llnt u'ortunately, in contrast to tIhe tropic-
al rain lorests, which ha,e receiveCl much 
recent attentio rmun scie.Irists, conserva-
lioll groups ard rcsuitlce Imanagers, Illly 
regional, national and interiatmonl o1II-
cials still view mangroves as 'wastelands' 
with little value unless 'developel' 
thrlough colnvelsioll o direct exploitatioil 
for cash li ioucts. A recent workshlop at 
the Fast-West (enter cmlluisied flthe la!-
lacv ft'such notions, slating that the glo-
il pro C naa-leniunl ollfrolliiig millaglve 

geilient results rim al hc uitilh'atioi 
lecisions that tend to ignore lite broad 
range ')1 1n1ttitle-use possibilities otfmian-
grove ecovsteiims and tretltirtly ail to 
iitilize oimg-trim :;misltillied yield guide-
;;nlCS. Such decisions oltell result in the 
I'ireclosmire of* uitiire oplortunitics l'ot 
economiic dcvelom' ard time per-enemmu in 
mIanent h,'s of serxices beneficial to 
society mhatire piovided al no cost by a 
I'tnctioiiii' miangrove ccosystel, 

N hluralIn.efils 

A mangrove l'orest can serve as a natural 
Ieais loiit Ir,l!iig crosion and aftistaI 

huller avainst Ime destructive iorces of 

-", ', .products 

.. ,,, 
L"."' 

N moshtn~t~l 

lyl)hioons, hurricanes, and cyclones, as a 
nursery and rceding grouId fOr many 
Commercially important fish, sihimp and 
other illrille organisms, and is ai blll-
lant source of' wood and ftresl products 

(plovided the logging opcrations are car-
led nit ill aisn'stainah"l and renevable 
IIaiillcl). IHowever, whel [lie lil lgrove 
'est is dueslroyd (e.g. tlhrugh clioVer-
si~l to aitiaculture p,)mIds, aguiclilture, 
imising (levehIpilints, etc.), the iatural 
services otf the Illailgove I' cst ar' 
reluced ir lost Completely and the cco-

lloioic tenelits aie transferred t4 private 
concerns at greal cost to life public. 

For examle, [lie costs or Ilildihg er-
sitimicot rol evicesandstmmllersfre-
tUntly cxc .S the socicly's available 
fIiricial rcs, uircs and a fislhery once tie-
stroycd is dil ictilt aid ve costly to re-
store. In tie lay of Iengal, whcre cyc-
oInes jlre 11m, )r tIhreitt tmhltllam lire, tihe 

loss u" life and iroplrty is consistently 
lower in areas inland Irui the heavily
timresed mangrove areas or1tile (;iiiges-
lIrahmatiira tdella than in similar areas 

devid ol' tmangroves. luliefmtre, in 
Soutll tloiitla, where engineering 
altel ialivesL t mangrovep I ii are pr

.7 

... .: -n. 
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m',I 1rNth 
. -"' 

."imany 
., .-.r .. . 

; 
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in I1dolnlo 


hibilively expensive and (io not provide a 
suitable habitat for important fisheries, 
tF.- govermunl has mandated the plant-
Ig and/or protecliot ot Ianlg'roves to 
minimi/c slhol,,'line erosion and to pro
vide halhilats Ior commercial and sport 
lisheries. IIreSource utiliZatiun, both ecu-
II11cilliand stibsistence, is c lllsistell with 
the comservationu 't tie Itural system, 
suociely can rective both direct ecollollic 
benefits aimma variety otiiltiiratserviuesat 
litle it io cost. 

I lie mangrove experts attentding tlhe 
w'm kshop werc tarticllrly concerned 
wilh ollihiiig tlie potential and current 
sustainable uses of' the lany species 
octlrlillg in mangrove ecosystems. A 
wide array tl'triducts, ranging Iron biel
wood, timber ior construectioni, fishing 
mialte!ials, fibres for cloth, dyes, Ilannins 
fr '!etler, pulp or papler, fodder or live
stvck, val'ioulS 'Omls an1t1dmedicinIes, 
hoiiey, and a variely of household items 
such as glue, soap, rope, cosmetics, pen
cils, mitclisticks, toml] handles, incense,
and even ('lhristmam trees can be derived 

frii many ol'the species in a functiorling 
iamgroive ecosy"stcll. 

Nipa, Ihe 'ersalileImin 

In)e il'thie most intriguing plants tound in 
iiiillgrove I'urcsts is that remarkally versa

tile aImn, the nipa palm (Nylm rrulicans).
It is one olfthIe most conimon, widely dis-
Iriibited, and useful pIltlls Ioold latu
rally in the mangrove iorests of Asia and 
OcCnia, and is allso foud ill West ,frica 
where it was introduced in 190)6. 

Nipa Ialms have hislorically provided 
. "1many roducts 1o traditiotialoseI'Ll I 
peoples living near or in coastal andestarine mangrove orests. The leaves, 

(ljice or sap, and tie fruit have been 
itilized for t wide variety oir products, 

oflwhich have become the bases Ifor 
ttge inlitstries and com m urcial opera

tions. Some large-scale Commercial inle
rest is also curretlly developing For nipa 

in many countries. 
\aruiiu:; parts otf the niiili paIlm have 

--"ii used by traditional healers through
imut trotuicil Asia Imia variety olaitnients. 

,The,hdial flook o/ Af(laan, A/llicine
gives lirections for tlie Irealment of 
he lt e s w ith iilia . T h e i l ice I'runila you n g 

ilm shoot is nlixeu with .ocomult ilkand 
druik, vhile i t rulpni, vlmclh tile 

iice was extracted is applied to the open 
lmhtm, ,edinI''ollaI.q" mdtoiy,. sores. In K alilnilatan, the decaiyed w(iol is 

llhmmmim: ,,A uAu'.j reported to have medicinal properlies andSimt 

tA
/
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l 	 laTAEII.F 1. )irect product.s1 lti 3 01('0'.l .. 

l r.s. 	 Pladil h. 

oFr Iealinlg; Ije,,vNOOd 1.: smoking fish;[el 	 FIrCv,'otldcOOkiiig, 
stheet itbber; Iircsvood Imr iurnlngIirc'oitod For smoki g 

l;ilc1lol 

Timber (or scalll&I; tlimber I*orhcavy colnstruction 
bljck5 chalcoia 

Construction 
plops; deck pilings; 

hc;ml and pole' fhr t3ili)ll,sI t. , I333C ling'; 
(e.g. 	 tridges); iail'way licsmining I)1l 

(]i11 	itialoals: Icnce pt33,s;,v r pipes;al-hu3ht ,

)t
chilllboairds:c
 

[(ies lor (Ish laps, Iisliiiig fisl i sllfllaimlllils (or1 13Iml;:Fishirng 
l 	 eile (Ihy im iiIIgash, gai I ll1ipl0l, (btiiCielpIl rstlV3iol3 I'lI-atliicling shelltels 

Agriculture oltidr antjl 	 or is used to)tCtl bothgrc s (li' lools leaves, 

Paper produclion Paper ol1variows kindA 
ch h l A n tUIllC k,1 l0 	ha aijt eC;( .lC r nI(

c'oh :ol3k1llg sbst3533tlles: 
o ds, h ugs, and S kupar; 3l ,t3 slvin ; tea 

beverages Ilenented trinks: ilcsseil hilppulg: Cillglil33' Iltrou hbark;, sfoioi'iui I'iAf.%l3, reports [ht the nipl 

swoect Ilals lio) prollagules: vegetables I'iii plor gole:igites, sltlll-h dl sIt be n use'd illmink ;I 

'chamedlli i3 COLIIICI"at p)3i-I IMIdllI i i 

soil'. Moe C(1llilllland illllollaulli 
lFuits, 01 leives; cigaleS e \'rill)ppCs; imedicines froor hirk 

eoi 

IIlousetold iems !Furniltre; ,Iil; Iliuleldress.iig oil;t(1(lhalttes; rice nh'irlar; ill u of nI0ai CollS
leaves, anil3(rits 

l;l) i til.ls t )illll l" 

trlull tili3sCs. 'Theleaves hIve 1tiadi-

LIVe (lorleartiejIri heei harsested (hi,,iugh3ti its
toys: ilalchilicks ilCnise 

Textile and leather Synthetic Ioh'CS; ()rcloth; tanliis 

produICliunI lilligeIm( llhalt'llg lintelial 1,01'r ))lIIIeservai1loll
 
i c ekig lioses
O i lier o: tir nhx.Shingles ;,,ldwalls I(or 5dw'llings, pmullly 

an. .d anl3d(lolest anld1pig houise3s. hlu'ses 

F 2. / 3nn13333 '. pienic hutll i ill i clillolll l an sldll 
..... .. . .. ....... ...... ... .. .... ..... ...... .. irt'iSI a ill JuneiC'111!.17huh ('(I (33L3/33 (IAl Ilro 3'3'*/ , 	 1978X, tile Fililino(.....
........... .
 

hilect W. Ni. Iiuwel"ullge3 leeis'e(, lor 

his ' e l (33 r 'illli n iP . [le 
-------------------------- .................... 


I l3lo 3rebu il 
ery sp ec ie s) :o od cililiFi nllsh( all tllam iI*i IioAwaui l rIl'tIiIli ipinoii 

Cluslacall Ito 	 lit (31 aest'leliC Values, 
(Iprwils, shrimllips, crabs) :od(mit'letiie 

l ires 	 ilices, 131t1((ill(ckets'.
N.(3lluscs 

(oystls, Imuijssels, cockles) Foo3d 
po~ltenll
Com ria'f'llI lllt')'f lecleaill (wai nglll,htlllitng)Foodl" lezalhlisIlees 	 waxBIldsi 


1(3(3klIiili leclerlioli 	 A c(lilimlerci31 iiiilket (or iiipa shinglesMaiimiii. 

Reptiles Skills; oo11 Recreatilinil"Asia, ha% deve lped ill ill)'pirls ll

v id ilig h ith e m ploymie int 33( itirt(ll s 
(e lg. 33Iptuitia (----~-- a cllslruitlillmaterialsi335 i 335e t 51 'o33: ic '3 ti313 

aill 	iniexleln is' 
.withintile reach o,(le iltlasses. T'l Phi

Sthist.s reCp))) ed a ('),X() shingle: (r3ihiC-.
'"',
i'v,', ,i' .i. 


BItuein (31littesi D evelopmientiilitwinle 

13 	 lion1 il 2,978,000ll pieces, valued ;it $7.,1ll 

I$,.111Oli0intglesper he.'t;ile lhiivillie ol'1,3 	 it 
'1 ", " 

" 	 $2310 per hett, pe'r aitlili has eitll 

rC llti d,il Iaill lmier1,prllditii 3ll 
\ • 

ll t3 e 

3-1I.ia lo3 tlh lching s's repot ltd ias 

sl 	 ot e av s J h ll ill , llr I111)a Il in dt' ,
'l "i,
. .'.u ' 	 iitils,
ileI. 33(ll i s Ia ls flrpIs• laillc 


S 	 "l! ' c rs.p;ll's,i.ils), iilid eveli cigaetlle" 	wrappeishInig, 	¢ i; 


M r	(lie iuit ll( lieI lipa is ;listiseld I(o 

Itl l ItI IMlSCS. lie ililig Seells (gl h ili l ill Midt,"i 	 tis CIlI(ISl)CIIln) ;I1le CO'()Cdt( illit;il' . •. 	' , ' 


cat en as s'eelleals. Alth)ili thle 

ilirllle sel 'a t lough (lidire'e IIot 

Il;iN' rt d (i.O. Ib 

grinding) in3(3 I'ot. limtHre, 
edible, tile.\ 1tWe.lil\ 

iiiaiil th 

hlildeied sll has al(o iradiljtlln1' been 

Used OS 0 vClell: ivor' ;(I f0r Iutltolls. 

,*"'n, . ,All inillll3t il pll e1ct'(ori! c(UnlillCi3e 
11' souiTC 3i3* . '~i. 1'11 is iC rise ilc sll ias.. 

lratiliil''beeli usedsugar. 'iliesaphas 
'(0/ MhtI'/111 1O sLgar, vieg, ;il. and'(lh3l, 

tsedf lem ille( es'leige cAlled
Nip~ p hll- '. 	 I)dlCe n Ia 

WO3/fill',,',0. m ,1.5 3,//h' widelv 
I/3i, /3lt3 ' iln Ile si, 111aligi111.'' . tI ll IhC Ih i li illN~il:i'sia. 

Ih l)1fll Il111113r (i11ltdin Inl( ii 1( illIii ,1l(1:/rlt'I'33'. .	 a., iild //l' 

('illic.illkv, (3.5(111;ti.glidt'5h. Ihl'3t' ilt. 

hitl ivt' lV,'.k t lilling'S!u 

l 1 nii i i ,ke , ilit1v5ioc'l!il 
ill ill nioilihi II 

i 	 ictdtol31i 

ll iPalii i"' 11111iiil:liiS IMIU(lii't' (330 
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1ecil Ill tile Phlilip~pines, vinegar and alen- ReCsouirce c Inservioinnd~u ststlilui ,.ieIiI

hiil dii llhe i 
 l-)l) pasaer l.2.ong As one nlay well see 
1r;Iilioll ilCll Wefei 

'orni (JNs lii ld- AV-1lihile upJonI requet':11 somtiiei,250n sCripijln, (lie p)tIiII l'Ilcgilllsho filc l (4 (iila imlili tow pon11(4,1ill ile ili in~ies. 
uc-1 o l Ilefil( Iluan isgleat, iindl (his is 1)ilt one ol(lie fl n lc*l h lsa 'Zdai asIMld0 
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