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STRUCTURAL COMPARISONS OF MANGROVE 
FORESTS NEAR SHRIMP PONDS IN SOUTHERN 

ABSTRACT 

Coastalsalitralesand ni.n'Ad-species nungrove-basin forests 
are preferred sites for tht:construction of shrinip 'rol'-oult 
ponds in Ecuador. Because the forest habitats are dominated 
by Avicennia and Laguncularia, large scale land clearing for 
ponds has reduced the relative coverage and abundance of 
mangrove species in these genera. Unlike the leaf detritus 

Introduction
 

Tropical mangrove forests for a variety of purposes 
have a number of ecological- (Sacnger, et al., 1983). At 
ly-important functions (Saen- the present time, the conver-
ger, et al., 1983) and econ- sion of mangrove habitats to 
omic Values (cf. Hamilton ponds for shrimp m.triculture 
and Snedaker, 1984) of may be the most ubiquitous 
which the support of near- vorldwide mangrove-related 
shore marine life may be ole problem (Rabanal, 1978; Ve-
of the most widely appreciat- lasco, 1980; Ong, 1982). This 
ed. This is based on the fact practice involves the complete 
that mangroves lorm an ir- removal of mangroves over 
tertidl habitat and continual- 2xtcnsivc areas and their re-
ly produce large quantities placement by activities that 
of mangrove lea. detritus that do not pcrpetuatc the natural 
is a basis for iearshore and values. In Ecuador, for cx-
estuarine food webs (Odum ample, Terchunian, et al., 
and lteald, 1975). In partic- (1986) have estimatd a 
ular, the yield of shrimp 16% reduction in the area of 
fisheries around the world mangrove forest betxeen 
have been closely correlated 1966 and 1982 in one sudy 
with the abuindance )fcoastal area in the southern Gulf of 
mangrove forests (Martosu- Guayaquil. Alth-Aigh conver-
broto and Naamin, 1977; sion to shrimp growout ponds
Turner, 1977). does not necessarily destroy 

In spite of the recognized all of the mangroves in a re-
importance of mangroves, gional setting, pond siting 
these highly producti'e forest,: preferences in Ecuador focus 
have undergone deleterious the greatest impacts on sali-
modifications in many places trales (i.e., salt flats) and 
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exporting Rhizophora-dominated habitats, the infrequently 
inundated basin forests produced large quantities of dissolved 
organic matter which form a food resource for crustaceans 
incl:ding shrimp. The differential loss of this habitat type 
in southern Ecuador could be a reason for the decline in wild 
shrimp postlarva. 

associated mixed-species basin for study (Fig. I). The point
mangrove forests (see Lugo center quarter method (Cot
and Snedaker. 1974, for def- tam and Curtis, 1956) was 
initions of the mangrove for- used to measure structural 
est types). This raises two parameters of the mangrove 
major questions: (I) what forests along two parallel 
might be the probable conse- transects established at each 
quence:; of the loss of habita: of the study sites. At each 
diversity in the mangrove site, a total of 80 trees having 
ecosystem, and (2) what is a diameter at breast height 
the ecological status of the (DBH) greater than 2.5 cm 
remaining mangrove forest were identified to genus, and 
habitats? The purpose of this their heighb and onu were 
study was to make an initial measured. Complexity indices 
ecological assessment of the (Holdridge. 1967) were cal
remaining mangrove forests culated on a 0.1 ha basis for 
contiguous to large shrimp each of the fc.re.,t sites. This 
farms to determine whether index is traditionally used to 
or not these questions are compare structural patterns 
valid and therefore worthy of and relative vigor of different 
further investigation, mangrove forests (cf. Pool et 

al., 1977). In addition, the 
Materials and Methods importance value (Curtis, 

1959) was estimated for each 
Six different mangrove for- genus within each study for

ests, representing t range of est. 
environmental conditions, ad- Generic identifications were 
jacent to commercial shrimp used because, at present, there 
growout ponds were selected is no agreement with respect 
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to the number and the correctidentity of the m.'gr,,me sae-
cies in Ecuador, particularly 

among the Rhizophora. Hot
na, et al., (1980) report the 
presence of fout species ofRlizophora: R. /arrisonij, R. 
nian4,le, R. raceOo5si, and R. 
samotensis. Ilorra, c! al.. (op.
cit.) ciies Chtr6n. et (I/.,
(1979) and Horna (1980) isfirst reporting tilepresence 

of the two lattler species inEcuir;dor. However, Cintrdn 
(198) reports only the pres-

ence of, R. nrargl' anid R?. 
hrevivl, ,whercrs Tonilinsoni 
(1978) considers R. I,-rriso
1rii to be a synonym for R. 
r't iny/i lsee ;iI.,o B3reteler. 

1977). 

?Rslt.s and Discttssioln 

Tahle I summarizes the 
Most important 't:tirtlSStr l 

characteristics of tile
six Mail
grove forests. The forest corn
plexity indices, with the e-
ception of the alao Grandce 
sic, are low compared io 

ian.Iro\'e forests in other 
regions (cf. Pool, el al., 1977,
Jimn ,1ez, 19Sl ). Howeser, the 
low valties are comparal t 
Stressed dwarf-an 
sironlents in south Florida 
and to A ie,,i'.forests in 
dry'venvironmenl s (f. ool,et L.. 1977. Martinez, Cin -
Win and Encarnaci61l 1979). 
Two iain factors seem to he 
responsihle for the loss val
ties: ( I ) htliian interventioninthe form of niangrove halh-
i.at iiodification. and (2)
lie atera: ion of surface water 

flushniA patterns, 
0)f [he two causative fac-

trs. Iitint anl inters'ention 
seems to play the greatest role 
in explaining the Ilo caln-
plexity indices in tlie renlain-
ing mangri:\ve forest a:eas. 
Becattse the nearhy growout 
ponds had ieen constructd 

ill the salitral and hasin for-
est habitats. the stuldv t1ran-
sects necessarily did not in-
Chide reprcsentatise iritilbeis 
of Avicennia and Lagunctd-
ri. The redtction in ahuni-daince of these tvo genera is 
also reflected in the corre-
sponding hIigh importance 
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tigire I a if the GtII yas Ba;isin . E'ctua dtor.showing the location of the sampling sites: 1). NIachala,21 Piert det Rora, 3). Chiong6n, 4). Isla(LtlasConchitas, 5). Estero SantaSampling sitenames refer to ctosci 

value for Rlrizopiora. Since 
A t'icenlnia and Laronctdaria 
tend to he found closer to 
the salitrales, the preferred 
sites for thanpoiids. Rttizo-
It/el'iara,
the des, rtcti\,e itinpact
has been greatest on th'se 
two genera and [ie habitats 
the dominate. 

The low basal area litA) ary fact or, particularly overis also notaile, especially the longer term, is the altered
whtien crimpared to oilher val- surface water flushingties reported for Ecuador by

Acosta-Solis (1957) (1BA
62.4 -+ 13 1112/1ha) and a-
hadas and Torres (sin fecha) 
(17.6 + 1.99 n b:!ha),hoth 
of which are cited in Cintr6n 
(1981); our 'alues are tip to 
one order of magnitude lower. 
The low basal area deter-

graphicknio wiigc 1 tocatiun. 

mined in this study is nIaitn-
ly attrihutable to htman in-
tervention through the wide-
spread selective felling of 
large mangrove trees (greater 
height and mnmit) for such 
tses as construction material 
for piers, blridges, electric 
poles and housing. A second-

pat-
terns restilting from the har-
rier dikes around the grosvott 
ponds, which cotild reduce 
the energy subsidy to the for-
ests. 

Summary and Conclusions 
This preliminary assess-

ment indicates that Avicennit 

and 
the 
the 

Ana, and 6). Balao Grande. 

Laguncularia forests are 
most heavily impacted by
construction of shrimp 

farms in salitral and basin
forest habitats. This trans
lates into a direct loss of hah
itat diversity of an unknown
 
tiagnitude. II addition, 
 the
 
selectise harsesting of the

largest trees in the remaining
 
forests resulls in a clatively
 
low basal area 
 which reduces 
the calculated value of com
plexity index. This prelimi
nary fining may be highly
significant ft ther following 
ieason. 
Re ion
 

ecosystems typicallyRegional mangrove fnrestconsist 
of a mosic of forest types 
swith differing functions (Lu

/./
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TABLE I 

STRUCTURAL COMPARISON OF MANGROVE FORESTS NEAR SHRIMP PONDS IN
 
SOUTHERN ECUADOR. COMPLEXITY COMPONENTS ARE EXPRESSED ON A 0.1 ha BASIS
 

Genus 
Site Peseint ( 

Niachala Rhiiolhorta 

Puto Lie 
Rona Rhizophora 

(Rio Guayas)I Lioicohtahi 


Total' 


'liong6n ihiz'lhora 
A ic'epoli 
I.aga'iuha)ia 

Tolal, 

IS:kLie as, 
(onchitas Rhizophot 

1 stero Rhizophora 
Santa Ana .vicellnia 

L.aqtuicaaria 
Totals 

lil~lo Grande Rhiophoirt 
-I .cemtla 
L.agioa'itdaiw 

Totals 

a Relatie donlinice; b Rclalie 

gO and Stcdakcr, 197. 1. 
Frit,,e anid iVCrw, iISh IOtCSt 

donialted hv I hioo 

poiteiIe detrituts in tile !'o1111 
of particLIaIC Oini ic Illatoer. 

This material is exp irled on 
every tide and is the basis of 

tf 
lie tnia rintie food s b lc 

established bv ()dtln-, antd 

I Ical ( 1975 ). Iti contrast. 
less freqtlntV intiLttidatCd otr-

csts, sluch as iasiti forests 
dlllill.ilCd 1)% -IViC 't it 111ti1II. o~'t 01cttlorjo, p rot1 tt,CCs-erys 

fitie par iCLIatC atd dissoIveLI 

orgalic IlatIer which is Cx-

pltrtId L11 ivh tle ttec 
are fIhtled LIri st ortiis nL 

liealIiles ( ef. Twille y. v' ol., 
1986 ). ' hi" diSsolsCd orgnitic 

itlaltcr hIs a nttmbr of eco- -logical role",. stuch w, fo 1 

ing a hctero'rophic 
S ii rCl'ua snislfoit1s lis.I tr i 

g r 
s ises Ii niian t tl i a ICl.

Alogi. 1978). atnd when iag-

gC g ileCl into fake s".fD ll 
ill a major food resouttr ce 

Itlu 

ftor crtlstieai Sich as 

1ihipots. isopods, crals
SIrill p (Cl. Caniilli tri 

Rlibi, 1986). Obviously. 
prefrentlial elimtlloatiill 
these piarticular genera 

11111-

illId 

Genuls Relalike Genus Canopy Rel. 
Density Forest Density Basal Area I Dom. aHeight 

recs '0.1 ha)Type (';) (1112) Rank (m) ( ) 

58.8 Basin 100.00 0.718 I 26.16 100.00 

21.4 Riverine 97.37 0.867 I *9.92 
0.6 2.63 0.001 2 0.08 

22.0 0.868 35.00 

132.9 Riverine 93.75 0.378 1 86.65 
7.1 5.00 0.011 3 2.42 
1.8 1.25 0.048 2 10.93 

141.8 0.437 9.43 

221.2 Overwash 100.00 1.056 I 11.60 100.00 

279.0 Lasin 93.75 0.740 1 97.48 
7.4 2.50 0.002 3 0.24 

11.2 3.75 0.017 2 2.28 
297.6 0.759 8.30 

111.6 Basin 55.0(0 0.892 1 76.44 
86.2 42.50 0.249 2 21.30 

5.1 2.50 0.026 3 2.26 
202.9 1.167 19.17 

fwtiicncy; c Importance value; d Complexity index 

anledevoted iany tonIts io I ielt 

the wirk. The anoillotus srtinir 

of 
Iarm iWtIers ifre 
thanked for acces to 

gratefully
their proti-

and crlies. 

habill types would ncccssari- 
ly limit the quantity of (Jis-

solved organic ratter enter-

ing tile nearshore environ-
me nt. 

The declining abundarce
of shrimp poslla'Va ill 

shrime posllarva in Fe-
tCC cstUaries wellLladol.ran is 
docttmtented aid has been a 

major concern of shritlip fart 
o\tlels svhi rely oi wild post-
larva for stoeking growotlt 
poni Lds. Although all mail-
g C avs'e nLit lieeneli ni-

niated ill file major itLodtLc-
1ion region, we hypolthesize 
thai t lie dis1ll'loro i late 
elitiinaft if Stl C5 if Li5-

solved organCIiC latlter, tiiay 

le tile dominant cause of tile 

rCLctionli in w ILI shrimp
iposlar\t stocks, 

A('KNOWI.F.)(INI ENTS 

toTitrI- rCsCauch ias snpl ted b\ 
the U.S. Agency foi Int rni tion,1

l GrantI)C\ehpit itLthlluo N9.i ~ ~ ~ ~ 
I)11 -5542-G-SS-402-00 to S. 
Siedaker. Mr. l)avid AlldttL501, 
ilio Avon:t, ilando ('rcspt, Ra-

fel IHln, Javier Pidia, and Ito 

ZIn'lbcallo, kindly and illi t 
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