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SEASONAL CHANCES IN THE CONDITION INDEX OF DIPLODON
CHILENSIS CHILENSIS (GRAY, 1828) IN SANDY AND MUDDY
substraía. VILLARRICA LAKE. chile. (39° 18'S; 72° 05'W)

Cambios estacionales en el índice de condición de Diplodon chilensis chilensis

(Gray, 1828) en sustratos arenosos y fangosos en el Lago Villarrica, Chile

(39° 18'S;72°05'W).

Gladys Lara* and Esperanza Parada**

ABSTRACT

To determine the seasonal condition índex of Diplodon

chilensis chilensis (gray. 1828) ¡n sandy and muddy

substrates. random specimen samples were seasonally

obtained at La Poza siation. Lake Villarrica by scuba diving

from August 1986 to April 1987. At the laboratory. the

condition Índex was estimated for each non-reproductive

individual. The results showed that the condition Índex of the

specímens inhabiting muddy substrates was lower than that

of the individuáis of sandy substrates even though the

observed dífferences were significant in spring and summer
only. The observed seasonal trend of the condition índex was

different for each studied population. The condition índex ís

correlated with mussel density. substrate's organic matter

and organic and inorganic water-suspended partícles.
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RESUMEN

Con el propósito de determinar estacionalmente el índice

de condición de Diplodon chilensis chilensis (gray. 1828) en

ambientes arenosos y fangosos del sector La Poza del Lago

Villarrica. durante el periodo agosto 1986abril 1987, se

extrajeron muestras al azar de especímenes mediante buceo

autónomo. Posteriormente en laboratorio se estimó el Índice

de condición para cada uno de los individuos no reproducti-

vos. Los resultados obtenidos señalan que el estado de gordu-

ra de los individuos que habitan fango es menor que en los in-

dividuos de arena, aunque las diferencias registradas entre

ambos ambientes sólo son significativas en primavera-

verano. Las tendencias estacionales del índice de condición

registradas en cada población son distintas. Se relaciona el es-

lado de gordura con la densidad de almejas, materia orgánica

del sustrato y con partículas orgánicas e inorgánicas en sus-

pensión.

INTRODUCTION

* Depto. de Biología. Pontificia Universidad Católica de

Chile - Sede Regional Temuco. Casilla 15-D - Temuco.
" Escuela de Ingeniería Forestal. Universidad de Temu-

co. Temuco. Avenida Alemania 0281. Temuco.

The condition index, which relates the dry

tissue weight to the length of the individuáis

permits us to evalúate indirectly the amount of

food resources available in the environment for

the organisms. In animal populations, this index
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can be influenced by many factors: temperature

(CHlPMAN, 1947); chemical characteristics of the

water and sediment (engle, 1957; peddicord.

1977), spawning (korringa, 1952; sastry,

1977) and food availability (korringa, 1952 op.

cit., HAUKIOJA & HAKALA, 1978) among others.

Diplodon chilensis chilensis (GRAY, 1828)

which is largely distributed in lakes and rivers in

the south of Chile, is a hyriid bivalve

characterized by its toierance to temperature and

oxygen changes, and by its great filter -

effectiveness (BUSSE, 1970). It is a gonochoric,

ovoviviparous species with a continuous gonadal

activity and seasonal reproduction but without

an external sexual dimorphism (peredo &
PARADA 1984, 1986). Ecological studies

conducted by LARA& parada (1988) in La Poza

Station, Lake Villarrica, have indicated that in

spite of inhabiting sandy and muddy substrata,

Diplodon chilensis chilensis is more abundant in

muddy water-bottoms, situation which could

eventually reflect a higher availability of food

resources at mud substrata and explain the

animal's fat state or condition index.

The purpose of this study was to determine

seasonally the condition index of D. ch. chilensis

inhabiting different environments (sand and

mud) and to relate it with the nature of the

substrate, density and availability of resources.

MATERIALS AND METHODS

Through seasonal self-diving, at La Poza

station in Lake Villarrica seasonally from August

1986 to April 1987, biológica! and abiotic

samples were taken from áreas with sand

substrate (ruditic sand) and mud substrate

(muddy sand), located at dephts which due to the

lake rainfall ranged from 0,5-5,0 m and 5,0-8,5

m, respectively during the year.

During each sampling, 100 individuáis from

both áreas were collected by hand and held in the

laboratory at a temperature of 4°C. At the

laboratory, all individuáis were sexed through a

gonadal smear and all female organisms were

subjected to gilí dissociation to determine the

presence or absence of embryos. After having

measured the anterior-posterior valve length of

each individual (VL) they were processed to
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of 5 substraía samples. The amount of organic

matter contained in each sample was estimated,

by weight difference, after drying in a MR 170

WC Hanau muffle at 550°C for four hours.

Through the method described by ARENAS et al.

(1980), suspended solid organic and inorganic

particles in water were estimated as well.

RESULTS

Although recorded differences between

these environments are only significant in spring

and summer, the results indícate that the

condition Índex of individuáis is lower in muddy
than in sandy arcas (Table 1).

Table 1. Seasonal condition index standard deviation (mg/cc) of Diplodon chilensis chilensis living in sand and mud. La
Poza station - Lake Villarrica. t = valué observed t means test, n = non-reproductive individuáis, f.d = freedom degrees,

P X probability error.

Substraía
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FlG. 3. Seasonal average variation of valve dry weight

(VDW) in 5 cm - length standard individuáis. N = 100.

— .— .— .— sandy, • • muddy.

The results of this study show that the con-

dition Índex is lower in muddy than in sandy bot-

toms, even though in the first ones there is higher

concentration of organic matter either attached

to the substrate or in suspensión. The greatest

density of population recorded in muddy bottom
could be the agent that limits food resources

among individuáis. Therefore, the lower condi-

tion Índex observed in mud populations could be

attributed to the fact that in spite of the existence

of a higher amount of available food in the envi-

ronment —they are basically benthonic diatoms

consumers— (LARA, 1988) the food has to be

shared among ai! individuáis inhabiting muddy
bottoms; thus, this situation would give rise to a

potential competence for the food resource, ac-

Tabla 3. Seasonal density - standard deviation (indy625 cm-) of Diplodon chilensis chilensis living in sand and mud. La

Poza station Lake Villarrica. t= valué observed t means test, n = number of samples, f.d = freedom degrees,

P = probab¡lity error.

Substraía
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Table 4. Seasonal organic matter — standard deviation (%) present al sandy and muddy substraía. La Poza siation Lake

Villarrica. t = valué observed t means test. n = number of samples, f. d = freedom degrees, P = probability error.

Substraía
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the organisms in muddy bottoms to waste part of

their energy impeding that these particles obs-

truct their filtering struclures. It is likely that a si-

milar situation happens in the mud populations

of lake Villarrica where the organisms limited by

food resources and subdued to an imperfect

choice of food, have to waste part of their energy

in muscular and ciliary activities and production

mucus to eliminate inorganic particles.

The seasonal variations of the condition Ín-

dex recorded in both environments also show

that they are determined not only by the kind of

substrate (particle-size and or'ganic matter) inha-

bited by the organisms, but also by the annual

reproductive processes, i.e., gonadal activity and

larvae incubation in this species. In the present

study, the use of condition index in non-

reproductive individuáis only, allowed us to ob-

víate the energy wasted on the embryonic incu-

bation in the inner demibranchs, although gona-

dal activity continúes and seasonal spawning (PE-

REDO & PARADA. 1984) produces changes in the

fat State of males and females. The seasonal

reproductive period of D. ch. chilensis finishes in

late summer, time of the year when the number
of females incubating is considerably reduced

(PEREDO& PARADA. 1986). During the autumn,

the organisms begin to recover their fat state re-

aching their máximum during the spring-summer

periods. This fact is clearly seen in sandy popula-

tions but not in muddy ones. Movements made
by D. ch. chilensis in muddy substrate (LARA.

1988) would cause the suspensión of the finest

particles, which would in turn bring about an

extra waste of energy for the mussels in cleaning

off their filtering structures. This situation is

reflected in the seasonal constancy of the condi-

tion index during the year, except for the

autumn when the index falls apparently due to

the termination of the breeding-period. With re-

gard to the information discussed it seems para-

doxical that in natural conditions D. ch. chilensis

tends to settle into muddy bottoms suggesting

that there are some other parameters involved,

not evaluated in this study. Since it is surprising

that the specimens of D. ch. chilensis prefer to

inhabit environments that would apparently pla-

ce them under major selective pressures, other

field experiments need to be carried out to fur-

nish new data on this subject.
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