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Abstract: The first cases of anomalies in the number of shell-plates in Tonicia atrata (Sowerby II, 1840) are
herein reported on the basis of three specimens from Zaratiegui Bay, Tierra del Fuego, Argentina (54°50°53"" S,
68°29°7” W): two cases of coalescence (one symmetrical and another one asymmetrical) and a case of hypomerism.
The abnormal specimens bore less ctenidia than physiological conspecific specimens of similar size. The symme-
trical coalescent specimen and the hypomeric individual were significantly wider (higher width/length ratio) than
physiological specimens. Nevertheless, the reported abnormalities seem to have no effect on general growth, since
the body size of the abnormal specimens were close to the largest physiological ones found in the same locality.
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Resumen: Primeros registros de coalescencia e hipomerismo en Tonicia atrata (Polyplacophora,
Chitonidae) en el Océano Atlantico sudoccidental. Se registran aqui los primeros casos de anomalias en el
nimero de placas en ejemplares de Tonicia atrata (Sowerby 11, 1840), sobre la base de tres ejemplares hallados en
Bahia Zaratiegui, Tierra del Fuego, Argentina (54°50’53"’ S, 68°29’7”” O): dos casos de coalescencia (uno simétrico;
el otro asimétrico) y un caso de hipomerismo. Los ejemplares anormales poseian menos ctenidios que los coespeci-
ficos fisiolégicos de similar tamano. El ejemplar coalescente simétrico y el hipomérico eran significativamente mas
anchos (mayor relacién ancho/largo) que los individuos fisiolégicos. Sin embargo, las aberraciones registradas no
parecen haber afectado el crecimiento general de los individuos anormales, ya que sus tallas fueron similares a la

de los ejemplares fisiolégicos més grandes encontrados en la misma localidad.
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INTRODUCTION

Members of the Class Polyplacophora norma-
Illy bear eight dorsal shell-plates. This ordinary
number can be affected by infrequent abnorma-
lities that can be classified as: Hypomerism (less
than eight shell-plates), Hypermerism (more
than eight shell-plates), Coalescence (two or
more shell-plates fused), and Splitting (at least
one shell-plate split), according to Dell’Angelo &
Schwabe (2010).

About 380 anomalous polyplacophoran speci-
mens are known worldwide, belonging in 130 di-
fferent species, from the first records by Crozier
(1919) and Pelseneer (1919) to the recent study
by Torres et al. (2018), among others.

The only teratological records from South
America came from the southeastern Pacific
(Pena, 1977; Pena & Castro, 1982; Gélvez Herre-
ra, 1991; Torres et al., 2018). This paper is the

first contribution to this topic from the southwes-
tern Atlantic.

Despite their pathological shell-plates, the
abnormal specimens seem to be almost physiolo-
gical regarding their growth.

Tonicia atrata (Sowerby II, 1840) is a medium
to large sized species, up to 8.5 cm long (Reid &
Osorio, 2000), known to be distributed from Islas
Malvinas (type locality), Magellan Strait, Tierra
del Fuego, and the Pacific coast up to Puerto
Montt (41°28° S, 72°56’ W); bathymetric range:
0-10 m (Castellanos, 1988; Kaas et al., 2006; Si-
renko, 2006); Schwabe et al. (2006) extended its
range up to 36 m deep. Tonicia atrata was re-
cently cited from northern Chile (27° S: Araya &
Araya, 2015) and, as an alien species, from Spain
and Canary islands (Arias & Anadén, 2013).

The aim of this publication is to report the
first specimens of Tonicia atrata with less than
eight shell-plates and to compare the shape of
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these specimens and their number of ctenidia
with the same features of physiological speci-
mens from the southwestern Atlantic.

MATERIAL AND METHODS

The abnormal specimens were sampled by
the second author through scuba diving in Zara-
tiegui Bay, Tierra del Fuego National Park, Ar-
gentina (54°50’53"’ S, 68°29’7” W) (Fig. 1), 2-4 m
deep, in March 2010. The individuals were pre-
served in 96% ethanol after collection.

They were identified by morphological cha-
racters under a Zeiss Discovery V20 stereoscopic
microscope. Shell-plates were extracted to iden-
tify the nature of each aberration. Physical fea-
tures were measured with a digital caliper (preci-
sion * 0.01 mm). Total length (L) was considered
from the anterior margin of the head shell-plate
to the posterior margin of the tail shell-plate, to
avoid the artifact caused by perinotum bending;
as some specimens were curved, a flexible cord
was used to cover the distance to be measured.
Total width (W) was interpreted as the distan-
ce between the lateral margins of the widest
shell-plate. Dorsal elevation was considered as
the average height / width ratio of intermediate
shell-plates. Ctenidia counting was made under
the stereoscopic microscope.

Measurements of length and width of the
aberrant specimens were compared to those of
physiological specimens of similar length, collec-
ted at the same locality: 6 specimens sampled in
March 2010, and 24 ones sampled in February
2014. Shape comparison between physiological
and abnormal specimens was based upon width /
length ratio (W/L).

Number of ctenidia was also compared bet-
ween aberrant and physiological specimens of
Tonicia atrata. It was considered as the average
between sides (C) since an unexplained asymme-
try was found. This comparison was based on 26
individuals from Zaratiegui Bay and 4 from Go-
londrina Bay (54°50°30.18” S, 68°21°49.26” W),
both samples collected in February 2014.

Normal specimens in these comparisons were
selected from a total of 115 conspecific indivi-
duals sampled in both localities during two field
trips (March 2010 and February 2014).

Intervals of confidencial 95% (IC,,) were cal-
culated from physiological specimens in order
to compare W/L and C between these and the
aberrant individuals. Pearson linear correlation
analysis was performed to test the dependence
between L (continuous independent variable)

and C (continuous dependent variable). Normal
probability plots of L, W/L, and C of physiological
specimens were obtained to check normal distri-
bution.

Abnormal specimens analyzed in this work
were deposited in the Coleccion de Invertebrados
at the Museo Argentino de Ciencias Naturales,
Buenos Aires, Argentina (Collection number:
MACN-In 41249).

No other aberrant individuals of Tonicia
atrata were found either in March 2010, during
further sampling in to Zaratiegui Bay (February
2014) or among more than 2,000 specimens of 20
species from the southwestern Atlantic Ocean
revised at MACN, MLE, MNHN, MORG, MZUSP,
MNRJ and material collected by the second au-
thor.

Acronyms - MACN: Museo Argentino de
Ciencias Naturales. Argentina; MLP: Museo de
La Plata. Argentina; MNHN; Museo Nacional de
Historia Natural. Uruguay; MORG: Museu Ocea-
nografico “Prof. Eliézer de Carvalho Rios”. Bra-
zil; MZUSP, Museu de Zoologia da Universidade
de Sao Paulo. Brazil; MNRJ: Museu Nacional /
Universidade Federal do Rio de Janeiro. Brazil.

RESULTS

Physiological specimens

Figure 2 shows a dispersion graph of length
and width for 30 normal individuals of similar
size to aberrant specimens, collected at Zaratie-
gui Bay during March 2010 and February 2014.
Average W/L of these non-aberrant specimens
was 0.34 = IC, 0.01, and mean C value was
37.18 = IC,, 1.47. There was not a meaningful
incidence of the body length on the number of
ctenidia within the analyzed size range, since the
correlation between these variables was not sig-
nificant (Pearson’sr = -0.15; p = 0.42).

Abnormal individuals

The abnormalities of the three specimens
of Tonicia atrata found at Zaratiegui Bay were
identified as:

Coalescence. Two specimens bore fused shell-

plates, with different symmetries:

Asymmetric fusion of shell-plates ITI-IV (MACN-
In 41249a). Shell-plate IV is represented
by only its right side (Fig. 3). Size: 3.08 cm
long x 1.04 cm wide (W/L = 0.338); dor-
sal elevation: 0.42. Ctenidia: 34 on the
left side; 37 on the right side (C = 35.5).
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Fig. 1. Map of sampled area. Star mark: location of Zaratiegui Bay.

12

11

10

Width (mm)

10 15 20

25 30 35 40

Length (mm)

Ofeb-14

Amar-10 WAssymmetrically fused

A Symmetrically fused & Hypomeric

Fig. 2. Scatter plot of length and width of physiological specimens of Tonicia atrata collected in Zaratiegui Bay
in March 2010 (N = 6) and February 2014 (N = 24), and the three anomalous specimens reported in this paper.

Symmetric fusion of shell-plates V-VI (MACN-In
41249b). The remnants of shell-plate VI con-
sist in both lateral areas and a ventral vestige
on the inner surface, below its jugal area (Fig.
4). Size: 2.73 cm long x 1.11 cm wide (W/L =
0.407); dorsal elevation: 0.43. Ctenidia: 37 on
the left side; 30 on the right side (C = 33.5).

Hypomerism. One specimen bearing seven
shell-plates (MACN-In 41249c¢), each one with
physiological appearance (Fig. 5). Size: 2.66 cm
long x 0.95 cm wide (W/L = 0.357); dorsal eleva-
tion: 0.35. Ctenidia: 35 on the left side; 31 on the
right side (C = 33.0).

DISCUSSION

Anomalies in the number of shell-plates of
chitons are uncommon (Dell’Angelo & Tursi,

1990). The three teratological specimens co-
llected at Zaratiegui Bay, Tierra del Fuego, are
the first cases for Tonicia atrata and the first
record of anomalous polyplacophorans from the
southwestern Atlantic Ocean.

The reported anomalies seem to have no
effect on the general growth of the individuals,
since the aberrant specimens reached a size
close to the largest physiological ones found
in the same locality. However, the coalescent
specimen with symmetric fusion (MACN-In
41249b) and the hypomeric specimen (MACN-
In 41249c) were wider than any physiological
one (W/L higher than the upper boundary of the
95% IC for the normal specimens: 0.35) (Fig. 2).

Vertical segregation in size was described for
some species of Polyplacophora (Otaiza & San-
telices, 1985). Tonicia atrata is a quite variable



4 Revista del Museo Argentino de Ciencias Naturales, n. s. 21(1), 2019

Fig. 3. Specimen of Tonicia atrata showing asymmetric fusion of shell-plates III-IV (MACN-In 41249a). A. Dorsal
view of the whole specimen. B. Isolated III+IV shell-plate in dorsal view. C. Ventral view of B. Scale bars: A =
0.5 cm; B, C = 250 um.

species in terms of size. The type material was
one inch long (Sowerby II, 1840); 2.5 cm accor-
ding to Pilsbry (1892), with no reference to co-
llection depth. Instead, Sirenko (2006) reported
7 cm long specimens in the same locality (Islas
Malvinas) between 9 and 36 m deep. Our mate-
rial from 2-4 m deep in Tierra del Fuego was clo-
ser to the size of the type material.

According to Taki (1932), the body length
shows alterations closely correlated with the
number of shell-plates, but the number of cte-
nidia remains unmodified in abnormal chitons.
However, our abnormal specimens bore signifi-
cantly less ctenidia than the physiological cons-
pecific individuals (C less than the lowest limit of
the CI,: 35.71).

It is not possible to extrapolate these findings
to true relationships between shell-plate abnor-
malities and those morphological features, due
to the low number of cases, each one bearing
a different anomaly. Nevertheless, it is worth
mentioning that Kniprath (1980) and Sirenko
& Kashenko (1990) stated that temperature and
salinity variations affect the development of Po-

lyplacophora larvae; and Langer (1978) found
a correlation between population density and
abnormal shell-plate number. We have no data
on population density, community composition
or other factors allowing advancing any further
hypothesis on our findings.
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Fig. 4. Specimen of Tonicia atrata showing symmetric fusion of shell-plates V-VI (MACN-In 41249b). A. Dorsal
view of the whole specimen. B. Isolated V+VI shell-plate in dorsal view. C. Ventral view of B. Scale bars: A = 0.5
cm; B, C = 250 um.

Fig. 5. Seven-plate specimen of Tonicia atrata showing hypomerism (MACN-In 41249c). A. Dorsal view of the
whole specimen. B. Lateral view of A. Scale bar: 250 um.
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