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New Chilean chiton-epizoophagus Gallardoia valdiviensis gen. et
sp. nov. (Mollusca, Polyplacophora)
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Zoological Institute of the Russian Academy of Sciences, Universitetskaya nab.1, St.
Petersburg 199034, RUSSIA, email: marine@zin.ru

ABSTRACT. A new genus and new species of the
family Tonicellidae are described. This species inhabits
Chilean waters near Provincia Valdivia at depths of
0.5-1.5 m where rough seas and nearshore currents are
present. It lives among barnacles and feeds on them.
This new genus has some features that are typical for
genera of the family Mopaliidae, namely Mopalia and
Plaxiphora (Fremblia), but it has no caudal sinus in
the tail valve and has two petal-shaped processes be-
tween the valves.

The chiton fauna of Chile has been studied from
the beginning of the XIX century when the first six
species of this area were described [Frembly, 1827].
Since then more than forty species, all from the
Chilean coast, have been described [Leloup, 1956,
Castellanos, 1988]. At present, we know 38 valid
species that inhabit Chilean waters from northern
Chile to the Magellan Strait [Reid, Osorio, 2000;
Osorio, Reid, 2004; Schwabe, Sellanes, 2004, Si-
renko, 2006, Schwabe et al., 2006]. Up to now there
are several groups of chiton species whose taxono-
mic positions are still indefinite. Among them are
Tonicia chilensis (Frembly, 1827), T. elegans (Frem-
bly, 1827) and T. calbucensis Plate, 1897, T. smithi
Leloup, 1980 and T. disjuncta (Frembly, 1827), Cha-
etopleura hennahi (Gray, 1828), Ch. fernandensis
Plate, 1899 and Ch. benaventei Plate, 1899, Chiton
magnificus Deshayes, 1827 and C. bowenii King et
Broderip, 1831, and other species.

At the beginning of 2005, the author was invited
by Prof. Carlos Gallardo to lecture at the Instituto
de Zoologia, Universidad Austral de Chile, Valdivia,
and simultaneously to collect chitons. During a field
trip near Mehuin (Provincia Valdivia), the author
found two specimens that looked very unfamiliar
because they did not appear to belong to any known
Chilean genus of chitons. Two weeks later, the aut-
hor, with Prof. Carlos Gallardo, found 29 specimens
of this strange species and more in another location
at Provincia Valdivia (Punta Pilolcura). When the
specimens were studied, it turned out that they rep-
resented a new species that belongs to a new genus

of the family Tonicellidae. Below, the description
of new genus and new species are given.

Taxonomy

Class Polyplacophora Gray, 1821
Subclass Loricata Shumacher, 1817
Order Chitonida Thiele, 1910
Suborder Acanthochitonina Bergenhayn, 1930
Superfamily Mopalioidea Dall, 1889
Family Tonicellidae Simroth, 1894

Genus Gallardoia Sirenko gen. nov.

Diagnosis. Chitons of medium size, oval, teg-
mentum with granulose keel on the jugal area, with
8 radial ribs on the head valves, one radial rib on
the lateral areas and more then 15 longitudinal ribs
in the pleural areas, mucro of tail valve central, slit
formula 8/1/many, gills abanal, girdle moderately
wide with caudal notch covered with spicules dis-
tally crowned with a short ribbed spine and single
or groups of 2-6 long curved spines.

[Anarno3. XuToHbI CPEAHUX Pa3MEPOB, OBAIBHBIE, TET-
MEHTYM C 3EPHHCTBIM KWJIEM Ha IOTaJIbHOM II0JIE TPOMe-
JKYTOYHBIX U MOCICJHETO IIUTKOB, C 8 paaHalbHBIMH Ped-
paMH Ha TOJIOBHOM WLIUTKE, OXHUM pPaaualbHBIM peOpoM
Ha OOKOBBIX IOJISIX W Ooliee yeM 15 mpononbHBIME ped-
paMu Ha KaXIOM IUICBPAIBHOM IIOJIE, TMOCIEAHHN MIMTOK
C IEHTpalbHbIM MyKpo. Dopmyna paspe3oB 8/1/MHoro.
ITepuHOTYM € KayJajbHOH BBIPE3KOH, CBEPXY IUIOTHO IOK-
PBIT MENKAMH COHMKYJIaMH C 320CTPEHHBIM IIUIIOM Ha JUC-
TAJILHOM KOHIIE ¥ Pa30pOCaHHBIMM I10 BCEH MOBEPXHOCTH
OIMHOYHBIMH HWIIM 9alle COOPaHHBIMU B Iy4YKH 10 2-6 B
Ka)XIOM HM30THYTBIMH LIMIaMH. |

This new genus undoubtedly belongs to the fa-
mily Tonicellidae because it has no posteromedian
sinus in its tail valve but has some features that are
typical of some genera of Mopaliidae (caudal notch
in girdle, like in Mopalia, with distinct ribs in head
valve and in lateral areas of intermediate valves, as
in most of Plaxiphora, Mopalia, Nuttallochiton, Pla-
ciphorina) (Table 1).

Type species — Gallardoia valdiviensis sp. nov.
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Gallardoia valdiviensis Sirenko sp. nov.
(Figs. 1-5)

Sirenko, Gallardo, 2005: 89 (Tonicellidae gen. sp.)

Diagnosis: Animals of medium size (largest 22.5
mm long and 16.0 mm wide), oval, moderately ele-
vated (dorsal elevation ca. 0.35) back rounded to
weakly carinated, jugal area of intermediate and tail
valves with small granulose keel, girdle with caudal
notch, with spicules dorsally crowned with pointed
spine and scattered single or groups of curved spines,
two petal-shaped processes between the valves, teg-
mentum and girdle dark- or light-grey colour.

[Anarno3: )KuBoTHBIE CpeHMX pa3MepoB (AIHMHA Tena
1o 22,5 mm, npu mwupuse 16,0 Mm), dopma Tena oBajbHas,
paKoBUHA CPaBHUTENIBHO MPHUIIONHATAS (JOpCaJbHOE MOA-
Hatre okoso 0,35), cruHA 3aKpyTJIeHHas WM CIErKa yr-
JoBaTas, NMPOMEKXYTOUHBIE U XBOCTOBAs IUIACTUHKH C He-
OONBIIMM 3epHHUCTBIM KmileM. [IepuHOTYM ¢ KayIaibHOM
BBIPE3KOH U IIOTHO CTOSIIIMMH CIHKYJIaMH, YBEHIAHHBIMHI
OCTPBIM ILHUIOM, & TaKke pa3OpoCaHHBIMM IO Bcel Mo-
BEPXHOCTH OJMHOYHBIMU HJIM COOpPaHHBIMH B ITyYKH H30-
THYTBIMH IIHOaMH. MeXIy IIUTKaMH HMEIOTCS IO ABa
JIEECTKOBUIHBIX OTPOCTKA. TerMeHTyM M TEpHHOTYM
TEMHO- WJIM CBETJIO-CEpOro IBera.]

Type material: Holotype 20 mm long, now dis-
articulated, and 27 paratypes, 7.6-22.5 mm long, one
10.4 mm long now disarticulated, at the Zoological
Institute of the Russian Academy of Sciences, St.
Petersburg (N2153 and N2154 respectively); one
paratype at the Museo Nacional de Historia Natural,
Santiago, Chile.

Type locality: Punta Pilolcura, Provincia Valdi-
via, Chile, 39°40’S, 73°24’W, under rocky plates

with barnacles that lay on sandy bottom, depth of
1-1.5 m. (leg. B. Sirenko, January 24, 2005).

Other material: Mehuin, Provincia Valdivia,
Chile, under rocks embedded in sandy bottom, depth
of 0.5 m, 2 specimens, largest 22 mm long. (Zoolo-
gical Institute collection, leg. B. Sirenko, January
11, 2005).

Description of holotype. Chiton, preserved flat
in alcohol, 20.0 mm long, 14.0 mm wide (including
girdle). Valves rounded to weakly carinated. Head
valve semicircular, anterior margin weakly festoo-
ned, posterior margin widely V-shaped, shallowly
notched in the middle, tegmentum sculptured with
eight clearly cut, rather strongly raised nodulose
radiating ribs with a similar ribs at the sutures, the
nodules regularly formed, those on the sutural ribs
finely dentating the valve margin, interstices rather
coarsely granulose. Intermediate valves short, 3
times wider than long (except II), front margin about
straight, somewhat slanting at the anterolateral cor-
ners, hind margin slightly concave at both sides of
the small apex, lateral areas do not rise, sculptured
like head valve, clearly marked by a diagonal, tu-
bercular rib, jugal area more or less differentiated,
sculptured with granulose keel, pleural areas with
14-16 longitudinal subgranulose ribs, the 3-4 inner-
most ribs curving towards the jugum. Tail valve
small, less wide than head valve, front margin stra-
ight, mucro slightly anterior, postmucronal slope
slighty concave, antemucronal area sculptured like
jugal and pleural areas of intermediate valves, post-
mucronal area with wide ridges in the middle and 4
radiating ribs from each side. There are two petal-
shaped processes (ca. 1 mm long) between valves.

Colour of tegmentum dark-grey, with yellow

Table 1. Comparison of characters of shell and girdle in different genera of the families Tonicellidae and Mopaliidae.

Features Genera Postero- | Ribs in | Ribs in | Keel in | Bristles | Tufts of | Petal- Caudal
median lateral head jugal in girdle | spines in | shaped | notch in
sinus in areas valve part of girdle | processes | girdle
tail valve valves between

valves

Gallardoia gen. n. no yes yes yes no yes yes yes

Tonicella Carpenter, 1873 no no no no yes no no no

Spongioradsia no no no no no no no no

Pilsbry, 1894

Lepidochitona Gray, 1821 no no no no yes yes no no

Boreochiton Sars, 1878 no no no no yes no no no

Nuttallina Dall, 1871 no yes yes no no yes no no

Ceratozona Dall, 1882 no yes yes no yes no no no

Particulazona Kaas, 1993 no no no no no no no no

Placiphorina yes yes no no no no no no

Kaas et Van Belle, 1993

Mopalia Gray, 1847 yes yes yes no yes no no yes

Nuttallochiton Plate, 1899 yes yes yes no no yes no no

Plaxiphora Gray, 1847 yes yes yes no yes no no no
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FIG. 1. Gallardoia valdiviensis gen. et sp. nov., paratypes (A-C), holotype (D).
A — dark grey specimen, dorsal view; B, C — light grey specimen, dorsal view, in situ; D — valves I, II, V,
VII and VIII, dorsal view. Scale bar: A-C — 2 mm; D — 1 mm.

PUC. 1. Gallardoia valdiviensis gen.et sp. nov., maparumns! (A-C), ronorun (D).
A — TeMHO-cephlif dK3eMIULIp, BUX cBepxy; B, C — cBeTnmo-cepslii dK3eMIulsip, BUA CBEpXy, B mpupone; D —
mwrtka [, 11, V, VII u VIII, Bun ceepxy. Macmrabnas nmueiika: A-C — 2 mm; D — 1 Mm.
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spots near jugal area; colour of girdle dark-grey,
with dirty white spots.

Articulamentum bluish-white, smooth, glossy,
apophyses wide, short, rounded, jugal sinus fairly
wide, straight, insertion plates relatively short, slit
formula 8/1/8 corresponding to tegmental ribs, slit
rays slightly grooved, teeth smooth, thickened at the
side edges, eaves wide, coarsely and densely spongy.

Girdle wide, width near valve IV 2.5 times smal-
ler than width of the valve, dorsally densely clothed
with small bludgeon-shaped, smooth spicules dis-
tally crowned with small pointed spine, dark- or
light-grey or white, up to 120-150 x 50-70 pm, and
scattered single or 5-6 in tufts, curved spines, up to
400 x 50 pm, those of the caudal tuft more numerous
(up to 7-8). There is a conspicuous marginal fringe
of longitudinally ribbed, sharply pointed spicules up
to 340 x 50 um. Ventrally the girdle is covered with
lanceolate, sharply pointed scales up to 60-100 pm.

Radula of holotype is 7.0 mm long, with 24
transverse rows of mature teeth, central tooth of
radula tulip-shaped, with a narrow, slightly split
blade, first lateral tooth with slender base, distally
widening to a blade, major lateral with large tricus-
pid cap, the central denticle pointed and much longer
than the others.

Gills merobranchial abanal, nephridiopore situ-
ated between last and penultimate gills, gonopore
situated between penultimate and third from tail
gills, holotype with 23 ctenidia on each side, gills
extending from valve III to valve VII.

Variability. There is age-related and intraspeci-
fic variability in this species. Paratype (body length
10.4 mm) has slit formula 8/1/14, radula of this
paratype with less differences in size of denticles of
cap in major lateral tooth, and distal portion of spa-
tulate uncinal tooth is fringed.

Dark-grey colour predominates in the type series:
26 specimens are dark-grey and 3 specimens are
light-grey. Several paratypes have less developed
tufts of spines in their girdle and shorter petal-shaped
processes between valves than holotype.

Remarks. Gallardoia valdiviensis resembles
species of Mopalia and Plaxiphora (Fremblia) in
sculpture of tegmentum and form of spicules (Mo-
palia phorminx Berry, 1919 and M. porifera Pilsbry,
1893) but differs from them by the absence of caudal
sinus in tail valve. New species differ from other
species of family Tonicellidae by having coarser
sculpture of tegmentum, the presence of two petal-
shaped processes between adjacent valves, caudal
notch in girdle, and caudal tuft of curved spines.

Gut of the holotype contained shells of barnacles
including one whole specimen ca. 1.1 mm) and some
sand. Gut of the paratype (body length 10.4 mm)
contained detritus and small pieces of algae-like
conferva. Taking into account that small paratypes
have more delicate radula (spatulate uncinal tooth
is fringed), one may speculate that small individuals
of this new species feed mainly on detritus whereas
adults feed mainly on small barnacles. Therefore,
Gallardoia valdiviensis can be considered as epizo-
ophagan.

Distribution. Gallardoia valdiviensis is a rather
rare, shallow subtidal species living on rocky bottom
often under rocky plates that lie on sandy bottom,
among barnacles EIminius kingii, at depths of 0.5-1.5
m. It was found in two nearby localities: Punto
Pilolcura and Mehuin, Provincia Valdivia, Chile.

Etymology. This species was named after my
good friend Prof. Dr. Carlos S. Gallardo, from the
Instituto de Zoologia, Universidad Austral de Chile,
Valdivia, Chile, who authored fruitful studies on the
biology of Chilean marine mollusks and who invited
me to visit Chile and organized my field trips where
I found many species of chitons including specimens
of this new genus.
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FIG. 2. Gallardoia valdiviensis gen. et sp. nov., holotype (A-C, F-H, J-M), paratype (D, E, ).

A — valve V, rostral view; B — valve VIII, lateral view; C — position of nephridiopore and gonopore, ventral
view of chiton; D — situation of petal-shaped processes between valves V and VI, dorsal view; E — position of
caudal notch, caudal tuft in the girdle and petal-shaped processes between valves VII and VIII, dorsal view; F —

central and first lateral teeth of radula; G — cap of major lateral tooth; H — major lateral tooth; I — position
of tufts of curved spines in girdle near valves IV,V, VI; ] — curved spines of tufts; K — dorsal spicules; L —
marginal spicule; M — ventral scales, g — gonopore, n — nephridiopore, pp — petal-shaped processes. Scale

bar: A-E, | — 1 mm; F-H, J-M — 100 pm.

PHUC. 2. Gallardoia valdiviensis gen. et. sp. nov., rogorun (A-C, F-H, J-M), maparun (D, E ,I).

A — murok V, Bun cnepenu; B — mmrok VIIL, Bux cOoky; C — monoxeHue HeQpHIMONOpa W TOHOMOpPA, BUJ
XUTOHA CHHU3Y; D — monokeHue JIEHTOBUAHBIX OTPOCTKOB MEXIy HMTkamMu V U VI, Bua xutoHa ceepxy; E —
TIOJIO’KEHNE XBOCTOBOM BBIEMKH, XBOCTOBOTO ITyYKa H30THYTHIX IIUIIOB HA IEPUHOTyME H JICHTOBHIHBIX OTPOCTKOB
mexny murkamu VII u VI, Bux xutoHa cBepxy; F — meHTpanbHBIM M TEpBBIH JaTepalbHBIA 3yObl pamyns;; G
— JIe3BHe KPIOYKOBOW IIACTHHKH paxyibl; H — KpioukoBas IIaCTHHKA paiylisl; | — MooXKeHHe IMydKOB M30THYTHIX
IIUNOB Ha nepuHoTyMme y muTtkoB IV, V, VI; J — wuzornyrtele munsl mydkoB; K — nopcanpHble cnukynel, L —
MapruHaNbHAsl CHHKylTa; M — BeHTpalbHBIC YEHIyWKH, g — TOHONOp, H — Hedpuanomop, pp — JICHTOBHUIHEIE
orpoctkd. MacmtabHas nmuneiika: A-E, I — 1 mm; F-H, J-M — 100 mxwm.
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FIG. 3. Gallardoia valdiviensis gen. et sp. nov., paratype, body length 10.4 mm.
A — valves I, V and VIII, dorsal view; B — jugal area of valve V; C — lateral area of valve V; D — jugal
and pleural areas of valve V; E — valve V, rostral view; F — valve 1V, ventral view; G — antemucronal and
postmucronal areas of valve VIII, dorsal view. Scale bar: AJF — 1 mm; B-E, G — 100 pm.

PUC. 3 Gallardoia valdiviensis gen. et sp. nov., maparun, ammHa Tena 10,4 M.
A — mtku [, V u VIII, Bung cepxy; B — rorampHoe mone mutka V; C — OokoBoe mone muTtka V; D —
[oralibHOE | IUIeBpalibHOE moiis muTka V; E — mmrok V Bupg cnepenu; F — mmTok VI, Bug cauzy; G — mnepenHee
u 3amHee mois mutka VIII, Bunm cBepxy; macmraOHas smHeiika: A,F — 1 mm; B-E, G — 100 mxMm.
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FIG. 4. Gallardoia valdiviensis gen. et sp. nov., holotype, (A-E); paratype, body length 10.4 mm (F).
A — dorsal spicules; B — dorsal and marginal spicules and ventral scales; C — dorsal and marginal spicules,
ventral scales and curved spines; D — ventral scales and one dorsal spicule; E — dorsal spicules; F — prey of

chitons — young barnacle sat on dorsal side of girdle of the predatory. Scale bar: A, C-E — 100 pm; B, F —
500 pm.

PUC. 4. Gallardoia valdiviensis gen. et sp. nov., rojgorun (A-E); maparun, mmnaa tena 10,4 mm (F).
A — nopcalibHbIe CIHKYIIBI; B — nopcaibHble U MaprHHAIbHBIC CIIUKYJIBI U BEHTpalbHbIC Yelnyiiku; C — nopcalibHble
W MapruHaJibHbIC CHHKYJIBI, BCHTPAJbHbIC YCIIYHKM W HW30THYThIE WIMIBI; D — BEHTpalbHBIC YCHIYHKH W OJHA
JopcalibHas Crukyna; E — nopcanbHble CUKyIbl; F — jkepTBa XUTOHOB — MOJIOJOil OalsHyC OCeNl Ha J0PCaIbHYIO

CTOPOHY NEpPHUHOTyMa XWIIHWKA. Macmrabnas nuaeiika: A, C-E — 100 mxm; B, F — 500 mkwm.
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FIG. 5. Gallardoia valdiviensis gen. et sp. nov. holotype (A, B, D) and paratype, body length 10,4 mm (C).
A — central, first lateral, major lateral and spatulate uncinal teeth of radula; B, C — major lateral and spatulate
uncinal teeth of radula; D — several teeth of radula, dorsal view. Scale bar: 100 pm.

PUC. 5. Gallardoia valdiviensis gen. et sp. nov., rojorun (A, B, D) u naparun, mpmHa tena 10,4 mm (C).
A — 1eHTpaJbHbIC IIPOMEKYTOUYHBIC KPIOYKOBBIC U IIEPBbIC MaprUHAJbHbBIC IUIACTHHKH paayisl; B, C — KpIOYKOBBIC
U TMepBbIe MapruHabHBIC IUIACTHHKH paxysibl; D — HECKOIbKO 3y0OB paiylibl, BUA CBepXy. MaciuTabHas JuHeHKa:
100 MxM.
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PE3IOME. Onucan HOBBIM poJl U HOBBII BUJI CEMEIi-
ctBa Tonicellidae. On oOuTaeT B YMIMHACKUX BOIAX Y
Oeperos npoBuHIMK Bansausus Ha riryounax 0,5-1,5
M B y4acTKax, TOJJBEP>KCHHBIX CHIIBHOMY ITPHOOIO U C
CHIIBHBIM NPUOPEXHBIM TedeHHeM. Bun xxuBer cpenu
OansgHyCOB, KOTOPBIMH B OCHOBHOM H IIMTaeTCA.
HoBeblit pon nMeer 4epThl, XapakTepHbIE IJIsi POJOB
cemeiictBa Mopaliidae, a umenno Mopalia n Plaxi-
phora (Fremblia), onHako y HEro OTCYTCTBYET Kay-
JIANTbHBIA CHHYC Ha MOCIJIE/IHEM IIIUTKE ¥ UIMEIOTCS 1Ba
JIETIECTKOBHUIHBIX OTPOCTKA MEXIYy COCETHUMH IIHT-
KaMH.






