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Abstract,  The temporal and spartial distribution of Limnaperna fortune in the Argentine littoral of
the Rio de la Plata is reported. Its distribution is limited by the most contaminated area and by an
increment in the saline conceniration. A decrease in density was recorded between August 1992 and
January 1993, Subsequently there was an increase in density up to a maximum of 82,000 ind-m~" in
May 1993, It is concluded that becavse of ity funetional and morphological characieristics, L. fartuner
will spread quickly. With Corbicula ffumines and € largilfierti, Limnoperna fortuner is the third invading
speeies to be introduced into Sourth America from Southeast Asia. Iis possible entry into Argentina, by
trading ships from Korea and Hong Kong, is suggested. Import peaks correspond with the estimated

arrival of these three invacders,

INTRODUCTION

Limnogerna fortunes (Dunker, 1857) (Mytilidae) is a fresh-
water species, which is found in rivers and sireams of
China and Southeast Asia (Morton, 1977 It was firs
discovered in Souwth America in 1991, at Baghardi (34%55°5-
57°49'W) (Darrigran et al., 1993; Pastorino et al., 1993).

A great diversity of mollusks occurs aleng the littoral of
the Rio de la Flata, Argentina, and 27 species of gastropods
and 23 species of bivalves have been recorded (Dlarmgran,
1991}, There are six species of [reshwater, infaunal bi-
valves, i.¢., Corbicuda fumines (©Miller, 17743, O largitieri;
{Philippi, 1811), dnedantites tenebricosus {Lea, 1834), Di-
ploden paranensis {Lea, 1834), Muscwlium  argentinum
{d"Orbigny, 1835), and Praidium sterkianum Pilsbry, 1897

The only species of Mytilidae recorded from the Rio de
la Plata is Mytella charreans (d'Orbigny, 1842} (= M.
Jeleata (d'Orbigny, 18423}, which occurs in Punta Fiedras,
Buenos Aires, Argentina (35°26'S-57"3"W) and in Moeon-
tevideo, Uruguay (Darrigran, 1991).

The aim of the present work is o report upon the
temporal and spatial distribution of Lamneperna fortune
{Dunker) in the littoral of the Rio de la Plata, Argentina,
and identify its way of arrival.

MATERIALS anp METHODS

Limnaperna fortunes populations oceur on all available hard
substrates such as trunks, roots, and stones, even an those
placed artificially for coastal stabilizauon. In this case, they
are found in the interstices formed by the piles of stones.

During summer 1993, samples were obtained from 10
littoral localities {Figure 1, Table 1). The disconlinuous
settlement of L. forfune: made the taking of samples difficult
by uniform sampling protocol. Consequently, the area of
the sampling quadrats varied according to the heteroge-
neity of the habitat, Taking into account such temporal
variahility, sampling was undertaken at approsimately 60
day ntervals in the locality where L. forfunei was frst
recorded (rom (Bagliardi),
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Figure 1

dlap showing the sampling localities and ischalines along the
Rio de ba Plata. Continuens lines correspond to average safinities
during the 1982-1987 period; Broken lines correspond woan
abnormal 2aline intrezion on 0 Masch 1984 (taken from Comes
ision Administradora del Rio de 1a Plata, 1989 1 —Anchorena,
2—0Quilmes, 3—Punta Lara, 4—Baghardi, 5—Punta Blanca,
f—Atalaya, 7—Magdalena, 8—TPunta Indio, $—Punia Piedras,
10—Punta Kasa.

Values of average density were obtained using the fol-
lowing formula

Iy = [E(n/a)/M]

where:

¥ the average number of individuals-m 2
M: total number of samples

n: number of individuals sampled

a: sampled area

To determine the possible introduction route, trade sta-
tistics between Argentina and the co
spectes is found, were analyzed. These values indirectls

niries where this

express the number of ships that may have introduced it
{Morton, 1987), Data were 1aken from the National In-
stitute of Statistics and Census of the Argentine Republic
{Institnio Nacional de Estadisticas ¥ Censos—ILN.D.E.C,,
198719913,

RESULTS
Dieseription of the Environment

A marked temporal and spatial vasiability in salinity
characterizes the Bio de la Plara. Studies carried out on
the littoral macrobenthaos, showed that the Rio de la Plaia
is [reshwater from its arigin up w an imaginary line linking
Colonia (Uruguay) with La Plata {Argentina) (Darrigran,
19911, The remaining part 15 a large 2one of poikilohaline
waters whose temporal and spatial variation in salinity
oscillates between 0.05%e at the head to > 23%e at the river
mouth.

The distribution of the littoral sedimentary facies shows
a stepped arrangement of lexture, being sandy at the river
head and caliche at the mowth, Only in sampling localities
t and 9 (Figure 1) was it possible to find caliche (narural
hard substrata) or vegelation (sampling bocality 5). Else-
where, the scarce avaiiable hard substrata is anthropogenic
(walls and piers).

The distribution pattern of Limncgeraa fortuned is lim-
ited by a highly contaminated zone {localities 1 and 2) and
by high salinities (localities 9 and 10). Table 2 shows
several parameters of water quality. Sample localities 1
and 2 roincide with areas more polluted than the others,
probably because of the proximity of factorics and sewage
of Buenos Aires City. Southward the pollution decreases
and the salinity increases (sce Table 2 and Figure 1), Low
density at site 5 results from a lack of available hard
substrata, since only roots and stems of Soirpus cafgferncny
(G, A, Mey) Steud, ocour here (Figure 2}

Figure 3 shows the temporal variation in Limnegerna
fortunet densities at Bagliardi. It was first found here, in
September 1991, as isolated groups of five or six individ-
uals. In May 1992, the average density was 31,222 indi-

viduals-m™¢; a decrease was then observed from August

Sample localities on the coast of the Rio de la Plata (n = number of samples).

Sample localities Dhate n Substrata

I. Anchorena 347208 SRTZETW 03793 - caliche

2 Qualmes 425558 W 02,93 - stones

A Pupia Lara I4RBTE-5TRTW 01793 3 stones

4. Bagliardi B4PEE'E_GTRAGW 07 /93 3 atones

5. Puria Blanca A454"5 570 W 05,93 2 sand /roots
6. Atalaya FETMIFS-5T33W i /03 2 STONEs

7. Magdalena IS5 0% z slones

g. Panta Indio IS E-5TI4'W 03,93 2 STONCS

9. Punia Piedras 3526 S-STHEW 03,03 3 caliche

i0. Punta Rasa 354G 5-56"50"W 03/93 - caliche/stenes
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Table 2

Parameters of water quality (taken from A.G.O.8BA, O8N, SLHN, 1992), DO = dissolved oxygen. mg O, L
BDO = biological oxvgen demand, mg 0;-1.7'; COD = chemical oxygen demand, mg O,-L ' C = chlorides, mg- L%
§ = sulfates, mg L '; 8M = suspension material, mg L', T = turbidity, NTU, Na, Ph, K, mg-LF; As, ug-L77

Faramreters
Localities DO BDO 0 G 5 Shd T Na Fh As K

Ean lsidea 34 1.3 14,2 16 8 145 25 158 i 6.4 2.8
34°28'5- FE°28W

Palecrog 3.2 3.5 4.2 19 ! BT.9 a0 19,8 i 1.4 T
34"34'S 5B RLW

Riachuefo 0.0 30 16.9 46 - 274 49 46,7 HY 10.4 4.2
FATIAE_SECIWY

Sanwo Dhaninge 25 A3 22.0 29 22 TOL8 24 2.5 13 7.5 325
34T E_SERIR'W

Bernal 1.5 1.4 17.0 4B - 434 — 52.3 15 14 4.2
3454375 _GRM O

Berazategui 3 11.1 30 4 27 24 28 419 & %4 LR
34R4R R0 1TW

Funta Colorada .2 11.6 a0 36 20 358 35 T8 13 .6 4.2
245440"5-RRTMETW

Punta Lara 1.7 0.5 0.0 32 22 a0 2B 337 16 7.5 37
34485 TR0

Water puemping 4.7 53 11.7 3 20 35.4 39 AR 3 (o 37
340405 RTOR5TW

Sewage, Spill-Cut 47 4.1 287 27 20 &0.4 EL, 277 15 6.4 33
A4e52'B_ST0'W

1992 1o January 1993, Average density increased from DISCUSSION

February 1993 onward. The decrease in density recorded
in March 1993 could be explained by a feoding of the
Parana River, the most important tributary of the Rio de
la Plata. In May 1993, it was 82,151 individuals-m~*%,
more than twice the numbers reported upon a year before,
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Figure 2

Average densivy of Limmoperna forturer at each sampling locality
(see: Table 1. 1—Anchorena, 2—Quilmes, 3—Punta Lara, $—
Bagliardi, 5—Punta Blanca, 6—Atalaya, 7—hlagdalena, 8—
Pumia Indin, 9—Punta Piedras, 10—Pumnz Hasa. Ind = indi-
viduals,

Limnoperna fortuner is the third freshwater bivalve invad-
ing species which has used the Rio de la Plata to enter
South America, Ttuarte (1981} reported the first occurrence
in the Rio de la Plata of two bivalve species from Seutheast
Asia: Corbecula fuminea (Miiller, 1774} and C. largalliert:
{Philippi, 1844}, Adaptive amd reproductive characteristics
allowed €. flumines to expand rapidly in the Rio de la
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Figure 3

Average density of Limnoperna jortunet at the sampling locality
at Bagliards from May 1992 w Sepiember 1993, Ind = individ-

uals,
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Figure 4

Argentine imports from Korea (1) and Hong Kong (2} from 1987
to 1991 in United States dotlars (1aken from EN.DEC, 1987 -
91,

Plata estuary (Darrigran 1992), but alse in the rivers
Parand and Urnguay. Corigliano & Malpassi (1993) have
reporied upon the presence of the genus Corbucula in the
central part of Argentina (32°3S-62°30°W), jllustrating
its potential for conlinuous expansion.

Trade by those countries where these invading species
live, is carried out by ship. Allen (1933}, Carlion (1992},
and recently Carlton & Getler (1993) have argued for
stricter controls of vessels departing such countries with a
view to limiting the chances of introductions.

Tiuarte (1981) suggests that Corbicula was introduced
to Argentina between 1965 and 1975, Argentinian imports
from Southeast Asian countries during that period were
increased. In addition, this species is used as food in Asia;
it tnay have been imtroduced alive for crew consumption,

A similar analysis may be done regarding fimnopera
Jortuner. Continuous sampling in the Rio de fa Plaia sup-
ports the suggestion that this species was inroduced in

1991, Figure 4 shows the increase in Argentinian imports
from Hong Kong and Korea. As the country with the
steepest increment in imports is Hong Kong (more than
fivefold times) and the presence of Limnoperna fortuner is
confirmed {Morton, 1987}, it seems to be the source of the
Argentinian population of this species. Although it is not
used as food, it may have been transported in tanks con-
taining untreated fresh water.

Maorton (1973 reported that Limnaoperna fortunet has
morpho-funciional characteristics which would allow its
rapid introduction clsewhere, as with Corbicula flumines
(Miller) in the United States and Drewsena polymarpha
{ Pallas, 1771} in Europe and Morth America {Hunter &
Bailey, 1992}

Limnoperna foriunet has become ecologically and eco-
nomically impertant beeause of the following factars: (£}
Its epibyssate habit has no competition in the Rio de la
Plata littoral. (2} This species has a high biotic potential.
Lis invasion invelves biolouling processes, affecting potable
water supply systems for either human conswmption of
industrial wse.

A stricter biological control of overseas ships is argued
for.
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