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Abundance and distribution of Lithophaga (Mytilidae) in
extant and fossil oysters: taphonomic and
paleobiological implications

Cecilia MAUNAL, Silvio CASADfO1, Ana PARRAS! and Marcela PASCUAL?

Abstract. In this study we analyze the abundance and distribution patterns of Lithophaga patagonica in valves of
Ostrea puelchana and compare them to those of Lithophaga sp. observed on the fossil species “Ostrea” patagonica
and “Ostrea” alvarezii from the late Miocene Puerto Madryn Formation. No specimen of the fossil oysters
showed borings of Lithophaga sp. on the interior surface of the valves. This suggests that they were produced
while the oysters were still living and, at the same time, that the oyster beds were buried rapidly after death. In
Ostrea puelchana the boring abundance was significantly higher for the left valve and, within it, the areas more
heavily bored were the umbones and the platform. The same results were obtained for valves of “Ostrea” al-
varezii, suggesting that this oyster showed life habits similar to the living one. On the other hand, in “Ostrea”
patagonica the abundance of Lithophaga borings was the same on both valves. This agrees well with its life habit,
in which the shells mainly are oriented almost vertically. The left valve of “Ostrea” patagonica showed no pref-
erential location for the borings. In the right valves of “Ostrea” patagonica the posterior and anterior margins
show perforation values that are higher than expected. Results suggest that the life position of oysters is one of
the factors influencing the abundance and distribution of Lithophaga borings. This information is useful to infer
the life position of fossil oysters and to reconstruct their taphonomic history.

Resumen. ABUNDANCIA Y DISTRIBUCION DE LAS PERFORACIONES DE LITHOPHAGA (MYTILIDAE) EN OSTRAS FOSILES Y AC-
TUALES: IMPLICANCIAS TAFONOMICAS Y PALEOBIOLOGICAS. En este trabajo se analizaron los patrones de distribucién
y la abundancia de Lithophaga patagonica sobre las valvas de Ostrea puelchana coleccionadas en el banco Las
Grutas, Golfo San Matias y se compararon con los de Lithophaga sp. observadas en las especies fésiles “Ostrea”
patagonica 'y “Ostrea” alvarezii provenientes de la Formacion Puerto Madryn, Mioceno tardio. La ausencia de per-
foraciones en el interior de las valvas sugiere que fueron producidas mientras las ostras permanecian vivas y
que las conchillas fueron enterradas rapidamente. En Ostrea puelchana la frecuencia de las perforaciones fue sig-
nificativamente mas alta para la valva izquierda y, en ésta, las dreas mas perforadas fueron el umbo y el zécalo.
Los mismos resultados fueron obtenidos para las valvas de “Ostrea” alvarezii. En “Ostrea” patagonica la frecuen-
cia de las perforaciones de Lithophaga fueron estadisticamente iguales para ambas valvas. Esto concuerda con su
hébito de vida, principalmente con las conchillas casi verticales. La valva izquierda de “Ostrea” patagonica no
mostr6 una ubicacién preferencial de las perforaciones, mientras que en la valva derecha los margenes posteri-
or y anterior mostraron una frecuencia de perforacién mas alta que la esperada. Los resultados sugieren que la
posicién de vida de las ostras es uno de los factores que influyen en la frecuencia y distribucion de las perfora-
ciones de Lithophaga. Esta informacién es ttil para inferir la posicion de vida de ostras fésiles y su historia ta-
fondémica.
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Introduction

Lithophaga or its borings in oyster shells along the
Argentine Atlantic coast have been common since
the late Miocene (Pascual et al., 2001; Farinati and
Zavala, 2002; Casadio et al., in press). The extant
Lithophaga patagonica (d’Orbigny, 1842) is known in
South America from the coast of Santa Catarina
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(Brazil) to Bahia Camarones (Argentina), where it is
a usual component of benthic communities associat-
ed with rocky shores (Pastorino, 1995).

Because of its size, Lithophaga patagonica is consid-
ered a macroborer and because it actively bores the
substrate where it lives it is classed as a euendolith
(Golubic et al., 1975). Its body is sub-cylindrically
elongated and its shell is thin (Blanco et al., 1988).
According to Blanco et al. (1988), the body shape -
with a clear lengthwise growth component and a re-
stricted increase in width and height - can be attrib-
uted to the anterior-posterior development of the
boring mechanism and the resulting reduction of the
cavity due to the carbonatic layer secreted by the or-
ganism and that covers the inner surface.
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There are many studies on extant species of
Lithophaga and their role in boring communities
(Kleemann, 1980; Kelly and Bromley, 1984; Scott,
1988; Scott and Risk, 1988; Cantera and Contreras,
1988; Jones and Pemberton, 1988). Most of the stud-
ies concerning the role of Lithophaga in hard substrate
communities are within a general context and treat
these borers together with other bioerosion-produc-
ing organisms. In addition, they were all carried out
in tropical or subtropical areas and mainly in coral
reefs (Hein and Risk, 1975; Scott, 1988; Scott and Risk,
1988; Guzman and Cortéz, 1989; Cortéz, 1991, 1992;
Perry, 1998).

Other studies have focussed on determining the
specificity in substrate selection by larvae of
Lithophaga settling on corals (Highsmith, 1980;
Mokady et al., 1991, 1992, 1994; Brickner et al., 1993;
Krumm and Jones, 1993). This selection is very im-
portant because the postlarvae completely and irre-
versibly loose their mobility and are unable to shift
substrates (Chia fide Mokady et al., 1991).

Physical and biological factors such as the texture
and position of the substrate bacterial coverings and
the presence of co-specifics may control the active se-
lection of a substratum in larvae of marine inverte-
brate (Crisp, 1976; Barnett and Crisp, 1979; Weiner et
al., 1989). This may involve complex behavioral pat-
terns, including active swimming and the use of sen-
sory mechanisms such as photothaxis, geothaxis and
chemothaxis (Burke, 1983).

According to Mokady et al. (1991, 1992), the selec-
tion of substrate and metamorphosis in living corals
by Lithophaga larvae may have been controlled by
chemical factors such as living tissue of the corals.

In the San Matias Gulf, Lithophaga patagonica is a
common member of the community recorded in
shells of the extant Ostrea puelchana d’Orbigny, 1842.
Together with sponges they are the main boring or-
ganisms living within the shells of these oysters
(Castellanos, 1957; Pascual et al., 2001).

In this study we analyze the frequencies and dis-
tribution patterns of Lithophaga patagonica on valves
of Ostrea puelchana and compare them to those of
Lithophaga sp. observed on the fossil species “O.”
patagonica d’Orbigny, 1842, and “O.” alvarezii d’Or-
bigny, 1842, from the late Miocene Puerto Madryn
Formation.

In Ostrea puelchana the boring frequency was sig-
nificantly higher for the left valve and, within it, the
areas more heavily bored were the umbones and the
platform. Similar results were obtained for valves of
“Ostrea” alvarezii, suggesting that this oyster showed
life habits similar to the living one. On the other
hand, in “Ostrea” patagonica the frequency of Litho-
phaga borings was the same on either valve. This
agrees well with its life habit, which was mainly with
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the shells placed almost vertically forming nests or
concentrations of several specimens cemented to
each other.

Results suggest that the life position of oysters is
one of the factors influencing the abundance and dis-
tribution of Lithophaga borings. Therefore, this kind
of information is useful for infering the life position
of fossil oysters and also helpful in reconstructing
their taphonomic history.

Ostrea puelchana d’Orbigny, 1842

Ostrea puelchana ranges from Rio Grande do Sul
(Brazil) to the San Matias Gulf (Argentina), where it
forms large oyster grounds (Castellanos, 1957). It has
a solid shell, with a flat right valve and a larger and
convex left valve. The left valve can reach up to 11.4
cm high, 8.8 cm long, 2.5 cm thick and weigh as much
as 0.104 kg. The right valve up to 9.2 cm high, 7.2 cm
long, 2.0 cm thick, and may weigh up to 0.046 kg.

The demography of this species within the San
Matias Gulf is very peculiar. It shows a bimodal pop-
ulation structure reflecting the existing size differ-
ence between sexes. Specimens smaller than 5.5 cm
are predominantly epibiontic males, while larger
specimens are mainly females (Pascual et al., 1989;
Pascual et al., 2001).

Ostrea puelchana is larviparous and the dispersal
period occurs during the veliger stage lasting up to
20 days (Pascual et al., 1989; Pascual and Zampatti,
1995). After this period, if the pediveliger larva finds
an adequate substrate, it attaches to it.

The attachment process is very fast and is pro-
duced on the mid-ventral margin of the left valve.
After fixation, the larva undergoes metamorphosis
and becomes a juvenile oyster (Pascual, 1993).
Shortly after fixation the oyster may reach a size larg-
er than the substrate to which it became attached.
Therefore, from then on it lies free on the bottom and
may be affected by currents.

According to Pascual ef al. (2001) the life position
that the oyster acquires is a characteristic that can
change along its life and affect its stability in the wa-
ter current.

Sixty one percent of oysters from the Las Grutas
ground in the San Matias Gulf live with the right
valves downwards. This position is more stable be-
cause it creates a suction effect that prevents the oys-
ter from being dragged by the current (Pascual et al.,
2001). When analyzing the life position adopted by
oysters according to their size class, a decreasing
trend in the percentage of shells lying on the right
valve can be noticed as size increases. The values
recorded by Pascual ef al. (2001) were 99% for oysters
less than 3 cm wide (n=67), 78% for those between 3
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and 7 cm wide (n=225) and 59% for sizes larger than
7 cm wide (n=1,487).

Ostrea puelchana has a unique characteristic
among living oysters, i.e., “carriage”. This consists in
the development of a flat platform from the anterior
margin of the left valve in females, used for settling
of the larvae. Growth rate of the oysters in this plat-
form is very slow because of an inhibitory effect of
the female which maintains them in their protandric
phase -i.e., male-. This process assures female fertil-
ization (Pascual et al., 1989; Pascual, 1993, 1997).

Although there are no studies concerning space
competition between the epibiontic males of Ostrea
puelchana and specimens of Lithophaga patagonica, it
seems likely that the development of perforations on
the platform of the left valve of females may influ-
ence the reproductive success as it hampers the set-
tling or permanence of the males.

Description of the Las Grutas oyster ground

The Las Grutas oyster ground lies in open areas of
the San Matias Gulf (figure 1). During low tide it
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ranges from 2.5 to 6 m deep and the speed of the tidal
currents range from 20 to 30 cm.s-1 (Servicio de
Hidrografia Naval, 1969). According to Fernandez
(1989), the average water temperature is lowest in
August (8°C) and highest in January (21°C).

The area of the oyster ground that was included
in the study by Pascual et al. (2001) was 2 km?2. The
bottom consists of silty to clayish rocks with lime-
stone concretions. They are crossed by channels filled
with sand where, besides the oysters, there are small
areas colonized by algae. The density of oysters,
maximum and average, was respectively 22 individ-
uals/m?2 and 8 individuals/m?2 (Pascual et al., 2001).

“Ostrea” patagonica d’Orbigny, 1842

“Ostrea” patagonica is a large, heavy and thick-
shelled oyster, in which the left valve of the adult
specimens may reach more than 30 cm high, 20 cm
long, 5 cm thick and weigh as much as 3 kg. The right
valve is nearly flat, up to 20 cm high, 15 cm long, 5
cm thick, and may weigh up to 2.5 kg. Valves show
very strong commarginal growth lines, many of
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which rise to form ridges or crests that render a very
rugose aspect to the external surface. In the Puerto
Pirdmide section, “Ostrea” patagonica shows two
ecophenotypes, i.e., clustered and gryphaeate. Both
types inhabited soft sandy and muddy bottoms in a
shoreface to offshore environment. Bunched forms
consist of nearly vertical assemblages several speci-
mens thick. The specimens are cemented to each oth-
er. These clusters can be associated to form reefs of
several hundred square meters and reach more than
five meters thick. On the other hand, the gryphaeate
forms grew isolated and the shells lay on the left con-
vex valve with the ventral commissure elevated
above the bottom surface.

“Ostrea” alvarezii d’Orbigny, 1842

Adult specimens of “Ostrea” alvarezii show, in
general, shapes and sizes similar to those of O.
puelchana. The shell is solid and the right valve is flat,
while the left one is larger, convex and has strong ra-
dial ribs. The left valve can reach up to 10 cm high, 8
cm long, 1.5 cm thick and can weigh as much as 0.180
kg. Right valves can reach 8 cm high, 6 cm long, 0.5
cm thick, and may reach 0.080 kg. At the Puerto
Piramide section, “Ostrea” alvarezii grew isolated,
free, mainly lying on the right valve and living in
tidal channels with shelly-sandy bottoms.

Iribarne et al. (1990) mentioned the presence of
small epibiontic oysters attached to the anterior mar-
gin of specimens of “Ostrea” alvarezii collected in the
late Miocene at Gran Bajo del Gualicho (Rio Negro).
They suggested for this oyster a reproductive strate-
gy similar to the one recorded for Ostrea puelchana.

Description of the beds with “Ostrea”
patagonica and “Ostrea” alvarezii

Fossil “Ostrea” patagonica and “O.” alvarezii come
from the Puerto Madryn Formation, which is very
well exposed at Puerto Piramide, in the province of
Chubut (figure 1). The section exposed at Puerto
Piramide belongs, as suggested by del Rio et al. (2001)
and Casadjio et al. (in press), to the upper part of a de-
positional sequence including a transgressive system
tract (TST) and a highstand system tract (HST). The
TST interval is represented by shelf sediments de-
posited below wave base, while those of the HST rep-
resent tidal channel and tidal flat deposits. Casadio et
al. (in press) described 3 facies associations (figure 2).

Facies association 1 comprises a group of lithofa-
cies representing a fining-upwards cycle. It includes
sandstone and massive bioturbated mudstones fa-
cies. The association includes trace fossils of the
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Cruziana ichnofacies. Invertebrates in life position are
common. “Ostrea” patagonica is grouped in clusters of
up to 30 specimens. Other taxa include isolated spec-
imens of “Ostrea” alvarezii, Aequipecten paranensis,
Amusium paris, Mytilus sp. and Pachymagas pi-
ramidesia in life position as well as several species of
crabs. The facies grade upwards into a laminated
mudstone facies with trace fossils belonging to the
Zoophycos ichnofacies. The grain-size, trace fossil as-
semblages, and fossil preservation suggest a relative-
ly low sedimentation rate in a middle shelf, low-en-
ergy environment below fair weather wave base.
However, according to taphonomic information,
sudden increases in sedimentation rate possibly re-
lated to storms can be noticed at the base of this as-
sociation.

Facies association 2 predominates in the middle
and upper part of the succession and includes facies
of sandstone and mudstone intercalations. Flaser,
wavy and lenticular bedding are common. The facies
contains few invertebrate remains, but there are beds
containing abundant Skolithos and Ophiomorpha. The
grain size and sedimentary structures suggest rela-
tively low energy, possibly deposited in a sandy to
muddy-sandy tidal flat. This facies association is al-
ways related to facies association 3.

Facies association 3 comprises a group of lithofa-
cies clustered to form fining-upwards sequences. The
geometry of these beds is lenticular with an erosive
base. At the base of these sets there are shell concen-
trations, within a sandy matrix. In these beds there
are common specimens of “Ostrea” alvarezii. The beds
may show medium to large scale trough cross-strati-
fication. These deposits grade upwards into fine to
medium sandstone and mudstone, showing het-
erolithic bedding.

The geometry of the beds, the grain-size and sed-
imentary structures suggest that these deposits are
the infilling of tidal channels and tidal sand waves.
Shelly-sandy dunes and waves migrated along the
deepest part of these channels, while in other areas
with weaker currents small ripples migrated on
sandy tidal flats. The presence of mudstone intra-
clasts suggests that the channels were flanked by fine
tidal flat sediments (facies association 2).

Materials and methods

One hundred and fifty seven specimens of Ostrea
puelchana were analyzed. These were collected live in
the Las Grutas oyster bank (40° 48’ S; 65° 05" W). Fifty
three valves of “Ostrea” patagonica and 186 valves of
“0.” alvarezii were obtained from beds within the
Puerto Madryn Formation, exposed at Puerto Pira-
mide (42° 35" 48" S, 64° 15" 27" W), province of Chubut.
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Figure 3. Maps of external surface of the valves of Ostrea puelchana
(A), “Ostrea” alvarezii (B) and “Ostrea” patagonica (C). A: apex, P
platform, AM: anterior margin, PM: posterior margin, VM: ven-
tral margin, C: center / Areas reconocidas en las valvas, vista externa
de Ostrea puelchana (A), “Ostrea” alvarezii (B) y “Ostrea” patag-
onica (C). A: dpice, P: plataforma, AM: margen anterior, PM: margen
posterior, VM: margen ventral, C: centro.

Samples of the live specimens were taken ran-
domly in the Las Grutas ground within the most
densely packed zone of the oyster bank. The aim of
such a choice was to facilitate collection and obtain
the highest possible number of specimens. Sampling
took place by divers during February 2003 at 3.5 me-
ters depth.

For Ostrea puelchana, all borings were counted
and, when possible, the specimens of Lithophaga
patagonica were selected out and the following data
were recorded: oyster specimen number, type of
valve (left or right), sector of the valve containing the
perforation, and specimen number (of L. patagonica).
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The oyster valves were broken in pieces in order to
ensure counting of all borings.

To record Lithophaga sp. borings in fossil oysters,
the shells of these were superficially broken and the
data recorded were: valve number, type of valve (left
or right), and sector of the shell bored.

The location of borings on the shell was classified
following a division of the shell surface into different
sectors (figure 3). These divisions reflect distinct
morphological features of the valves that may influ-
ence differential settling of Lithophaga sp. larvae on
each one.

The left valves of Ostrea puelchana and “O.” al-
varezii were divided into six different sectors and the
right valves into five (figure 3). For the left valve,
these sectors are: apex (3%), platform (5%), anterior
margin (16%), ventral margin (30%), posterior mar-
gin (21%) and center (25%). In the right valve there is
no platform, so the areas into which it was divided
are: apex (3%), anterior margin (21%), ventral margin
(30%), posterior margin (21%) and center (25%).
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Figure 4. Number of borings in valves of “Ostrea” patagonica,
“Ostrea” alvarezii and Ostrea puelchana / Niimero de perforaciones en
las valvas de “Ostrea” patagonica, “Ostrea” alvarezii y Ostrea
puelchana.
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Table 1. Independence test between the valve sectors and boring frequencies for Ostrea puelchana / Test de independencia entre los sectores
de las valvas de Ostrea puelchana y las frecuencias de perforacion.

Valve Left Right

Sector A P AM VM PM C Total A AM VM PM C Total
Obs frq (o) 39 38 16 17 53 47 210 8 23 7 15 19 72
Exp frq (e) 63 105 33.6 63.0 441 25 210 22 150 22,0 15.1 18.0 72
2 = (0-e)2/e 1700 72.0 92 336 1.8 06 286.9 158 41 9.9 0 0.1 29.8
p Level < 0.0001 < 0.0001

Table 2. Independence test between the valve sectors and boring frequencies for “Ostrea” patagonica / Test de independencia entre los sec-
tores de las valvas de “Ostrea” patagonica y las frecuencias de perforacion.

Valve Left Right

Sector A AM VM PM C Total A AM VM PM C Total
Obs frq (o) 62 44 127 38 150 421 101 119 125 151 252 748
Exp frq (e) 75.8 463 1263 463 1263 421 1346 823 2244 82.3 2244 748
c2 = (0-e)2/e 25 0.1 0 1.5 44 8.5 8.4 16.4 440 57.4 34 129.6
p Level 0.0748 < 0.0001

Table 3. Independence test between the valve sectors and boring frequencies for “Ostrea” alvarezii / Test de independencia entre los sectores
de las valvas de “Ostrea” alvarezii y las frecuencias de perforacion.

Valve Left Right
Sector A P AM VM PM C Total A AM VM PM C Total
Obs frq (o) 22 20 21 23 29 30 142 7 9 4 4 1 26
Exp frq (e) 71 43 227 426 298 355 142 0.8 55 7.8 5.5 6.5 26
2 =(0-e)2/e 313 582 01 9.0 0 0.8 99.4 496 23 1.8 0.4 4.6 58.7
p Level <0.0001 < 0.0001
In “Ostrea” patagonica the areas and percentages Statistic analysis and graphics were done using

for both valves were: apex (18%), anterior margin “STATISTICA” Version 99. Tests were performed for
(11%), ventral margin (30%), posterior margin (11%), differences between proportions. Therefore, in order
center (30%). to determine the independence of valve area and fre-

Figure 5. Ventral view of the left valve (A) of “Ostrea” patagonica with borings in the anterior and posterior margins and center. The right
valve (B) is bored in the ventral and anterior margins / Vista ventral de la valva izquierda (A) de “Ostrea” patagonica con perforaciones en el
centro y en los mdrgenes posterior y anterior. La valva derecha (B) estd perforada en los mdrgenes ventral y anterior. Scale bars / escalas =1 cm.
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quency of boring, contingency tables were per-
formed (Chi-square Independence Tests). The ex-
pected perforation value for each area was obtained
multiplying the total borings for each valve by the
area occupied by each sector.

Results

The percentage of bored valves in “Ostrea” patago-
nica was 98% (n=53), which is significantly higher
(p<0.01) than for O. puelchana (35%, n=314) and “O.”
alvarezii (35%, n=186).

In “Ostrea” patagonica 95% of right valves and
100% of left valves contained borings. On the other
hand, in O. puelchana only 23% of right valves and
47% of left valves showed any borings. In “Ostrea” al-
varezii the right valves with perforations were 18%
while 51% of the left ones were bored. In “Ostrea” al-
varezii and O. puelchana the percentage of borings in
the left valve was significantly higher than in the
right one (p<0.05). The percentages of right and left
valves with borings in Ostrea puelchana and “O.” al-
varezii showed no significant differences (p>0.05).

The studied valves of “Ostrea” patagonica record
1,169 borings of Lithophaga sp., with an average of 21
borings on the right valve and 25 on the left one. In

L. patagonica
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Ostrea puelchana there was a total of 282 borings, av-
eraging 1.7 for the right valve and 3 for the left one.
In “Ostrea” alvarezii there were 168 borings with an
average of 1.6 in the right valve and 3 in the left one.

Most of the bored valves of “Ostrea” patagonica
showed between 1 and 30 borings, with a maximum
of 75 (figure 4). In “Ostrea” alvarezii and O. puelchana
most bored valves showed between 1 and 2 borings
(maximum 12) and 1 and 3 borings (maximum 21) re-
spectively (figure 4).

Analysis of the contingency tables (tables 1, 2, 3)
shows that only the left valve of “Ostrea” patagonica
showed no preferential location for the borings
(p>0.05). The right valve of “Ostrea” patagonica and
both valves of “O.” alvarezii and O. puelchana
showed preferential distribution of the borings
(p<0.01). The most heavily bored sectors in compar-
ison with the expected results on the right valve of
“Ostrea” patagonica were the anterior and posterior
margins (figure 5). In the left valve of Ostrea
puelchana, the platform and the apex carried the
highest number of borings while on the right valve it
was the apex (figure 6). In both valves of “Ostrea” al-
varezii the sectors containing more borings were the
apex and anterior margin (figure 7). In all species,
the ventral margin showed a boring frequency low-
er than expected.

L. patagonica

Platform

Male

Figure 6. Right (A) and left (B) valves of Ostrea puelchana. In the platform of the left valve there are an epibiont oyster male and Lithophaga
patagonica. Apex of the right valve is bored by Lithophaga patagonica / Valvas derecha (A) e izquierda (B) de Ostrea puelchana. En la platafor-
ma de la valva izquierda se observa un macho epibionte y un ejemplar de Lithophaga patagonica. El dpice de la valva derecha estd perforado por

Lithophaga patagonica. Scale bars / escalas =1 cm.
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Figure 7. Left valve of “Ostrea” alvarezii with apex and platform bored and right valve with apex and posterior margin bored / Valva
izquierda de “Ostrea” alvarezii con el dpice y la plataforma perforadas y valva derecha con el dpice y el margen posterior perforados. Scale bars /
escalas =1 cm.

Conclusions

No specimen of the fossil oysters showed borings
of Lithophaga sp. on the interior surface of the valves.
This suggests that they were produced while the oys-
ters were still living and, at the same time, that the
oyster shells were rapidly buried after death.

In “Ostrea” patagonica the presence of Lithophaga
sp. borings and the average number of them for both
valves are higher than for the other two species con-
sidered. The reason for this could be either a prefer-
ence of the larva for a particular substrate or else dif-
ferential survival of the larvae.

The more rugose surface of the valves of “Ostrea”
patagonica and of the left valves of O. puelchana and
“0.” alvarezii could possibly trigger an active selec-
tion by the larvae (rugophilic behavior according to
Bien et al., 1999 and Bottjer, 1982). The larvae settling
on rugose surfaces would be better protected from
grazers, increasing their survival rate. Pascual (1997)
recorded that the effect of chitonids on the shells of

Ostrea puelchana was one of the main epibiont mor-
tality causes.

Likewise, assuming similar life habits for Ostrea
puelchana and “O.” alvarezii, i.e., with the right valve
preferably lying against the bottom, the larvae of
Lithophaga sp. would have a higher survival chance
on the left valve.

The beds with “Ostrea” patagonica reflect an envi-
ronment of mainly low energy and low sedimenta-
tion rate. Therefore the oysters would have had a
longer residence period on the bottom with the con-
sequent exposure to larvae settling. Contrarily,
“Ostrea” alvarezii is found in rocks representing tidal
channels. Individuals here would have been covered
by sediment for variable periods of time, in a manner
similar to that observed in the extant population of
Ostrea puelchana at Las Grutas.

Substrate hardness is another factor affecting lar-
vae settling and subsequent boring rate (Kleemann,
1973, 1980). Ostrea puelchana and “O.” alvarezii have
more compact and smaller shells than “O.” patagoni-
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ca, in which larvae of Lithophaga sp. could have been
thus more successful.

Left and right valves of Ostrea puelchana and “O.”
alvarezii show preferential distribution of the borings
they carry. In both Ostrea puelchana and “O.” alvarezii
the preferred sectors in the left valve are the platform
and the apex and in the right valve are the apex and
anterior margin. This means that borings occur more
frequently in the thicker and more compact umbonal
area, while along the thinner margins of the valves
the number of borings is comparatively lower.
Likewise, the higher number of borings on the apex
of “Ostrea” alvarezii could be caused by the fact that
-as in O. puelchana- this area remains exposed even
when the rest of the shell has been covered by sedi-
ment after storm events. Tidal currents subsequently
reexpose then (personal observations).

In the right valves of “Ostrea” patagonica the pos-
terior and anterior margins show perforation values
that are higher than expected. This could be attrib-
uted to the fact that the clustered ecophenotype oys-
ters lived with their commissure perpendicular to the
bottom, although most of them show a slight tilting
towards the posterior or anterior margin. This tilt led
to the exposure of the posterior and anterior margins,
which thereby became more likely to be colonized by
Lithophaga sp. larvae.
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