THE NAUTILUS 122(4):228-235, 2008

Page 228

A new species of Sphaerium Scopoli, 1777, from southern Brazil

(Bivalvia: Sphaeriidae)

Maria Cristina Dreher Mansur
Av. Arlindo Pasqualini, 410
91760-140 Porto Alegre, BRAZIL
memansur@terra.com.br

Sommergasse 10

GERMANY

Claus Meier-Brook

D-72119 Ammerbuch

Cristian Ituarte

Museo Argentino de Ciencias Naturales

-Reusten Av., \nm*l (,1||.1r{lf) 470, C1405D]R, Buenos

Alres
ARGENTINA

itnarte@mail.retina.ar

ABSTRACT

Sphaerium cambaraense new species is described based on
samples collected in the beginning of the summer near the
headwaters of Taquari River \[(1( ui River Basin) on the basaltic
plateau of southern Brazil. This is the first record for the genus
Sphaerium in Brazil and in South America outside the Andes.
Sphaerium cambaraense is characterized by a relativelv large
and solid shell, a high triangular shell outline and a solid |mw:a
plate. Compared with Sphaerium forbesi (Philippi, 1869),
S. cambaraense has a more strongly triangular shell outline
and beaks not prominent. Sphmmm: lauricochae (Philippi,
1869), another similar species from Bolivia, Chile, and Peru,
has a more rounded shell outline.

Additional Kewords: Freshwater, Rio Grande do Sul, South
America

INTRODUCTION

According to Dreher-Mansur and Meier-Brook (2000),
the Lumi\ Sphaeriidae is represented by two subfamilies:
Euperinae, including the genera Iupr ra Bourguignat,
1854, and B;f.s.mnutfuum cl()llngn‘\. 1846: and Sph-
aeriinae with three genera, Sphaerium Scopoli, 1777,
Musenlitim Link, ]‘)(l.‘ and Pisicdlinm Pleilfer, 1821.
Four species of the genus Sphaeriwm are known from
South America: .‘ip.‘r.’(.‘rrfmu rrf':;m.f.fm“."r.ff(' Clessin, 1879,
from Ecuador (Kuiper and Hinz, 1984); S. forbesi (Phi-
]il:IJi. 1569) recorded from Peru and Bolivia (Haas,
1949), from Bolivia (Haas, 1955), from Colombia, Peru,
Bolivian Andes (Kuiper and Hinz, 1984), and Chile
(Itnarte, 1995); S. lauricochae | l’}iiiip])i, 1569), from
Peru, Bolivia and Chile (Kuiper and Hinz, 1984), and
Chile (Ituarte, 1995): §. titicacense il’i]s]ll'_\'. 1924), from
Peru and Bolivia (Kuiper and Hinz, 1984). According to
these authors, Hl:-_\ are concentrated in the Central
Andes from Ecuador to North Chile including high-
altitude Bolivia, at 2000 to 4700 m altitude; varying in
size between 3 and 125 mm. Haas (1949) -r'1-|m]'t5

Sphaerium (S.) boliviense (Sturany, 1900), from the
highlands of Bolivia and from a lake in Junin, Peru. He
examined also material of this species collected h\' Sioli
in the regions of the rivers Maué-A¢ii and Tapajos,
tI']llllt:lI’](*.\ of the Amazon River, which constitutes the
first record of Sphaerium for Brazil. According to Kui-
per and Hinz (1984), S. boliviense is a junior synonym of
S. forbesi.

The record of Sphaerium observationis by Mansur
et al. (1991) for Mirim Lagoon in southern Brazil is a
misidentification, as that species is not a Sphaerium.
\Luntlmtf to the revision bv Ituarte (1995), Pisidium
observationis I)IISI)]'}, 1911, cml\ occurs in the southern
Argentina, not in Brazil.

Sphaerium  cambaraense new species is the fifth
Sphaerium species from South America and the first spe-
cies of the genus described from southem Brazil, in the
hwh ands near the Atlantic Ocean, a location geogr Aphl-
(.cl“_\ very distant from the Andes and Amazon River.

MATERIALS AND METHODS

Specimens were collected with a plastic sieve with mesh
size of about 0.8 mm. Specimens were sorted from the
sediment with fine feather tweezers: anesthetized in
small vials containing water with menthol erystals, fixed
in a 5% formalin L,nlntmn for 24 hours. rinsed for 24 hours
in tap water and preserved in 70% ethanol. Soft pnrt.s of
specimens [m'sc;uming electron microscopy (SEM) | were
remnoved with tweezers, shells cleaned with a soft and
fine brush and rinsed several times in distilled water.
Dried shells were glued on stubs with light-silver glue
(Porolon Equipment, Herts) or metallic adhesive tape
(TOGG Silver tape 9 mm. Hert-Scotch). coated with gold.
and observed either in a Cambridge Stereoscan 250 Mk2
or Philips scanning electron microscopes. Shell micro-
structure was studied by fracturing shells at the middle
ol the height, parallel to ((lllllll.llglll‘ll ridges. Terminolo-
gy for shell microstructure follows ]}\(Inch Falniowska
(1983) and Dreher-Mansur and Meier-Brook (2000).
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Stomach nomenclature follows Purchon (1958, 1960).
The shq ape indices, height index [I = H/L] and conve xity
index [Ci = W/H |, were caleulated according to the eri-
teria 11:“[1\\1 d by Ttuarte (1996).

Abbreviations use in the text are: MACN, Museo
Argentino de Ciencias Naturales, Buenos Aires; MCN,|
Museu de Ciéncias Naturais, Fundacio Zoobotanica do
Rio Grande do Sul, Porto Alegre: MCP. Musen de Cién-
cias e Tecnologia da Pontificia Universidade Catélica,
Rio Grande do Sul, Porto Alegre, Brazil.

Genus .\')Jf:urf‘mm HL'H[‘rn[i. 177

Sphaerium cambaraense new species
Ficures 1-20)

Diagnosis: Distinenished |1\ the relatively large and
\n]ul shell with tr: ape zoidal te 11(1“117 to [tl.lntrlll u shell
outline, low and wide beaks, subce n{i.:“_\ ]!K.l[('l], without
marked nepionic cap, and broad and solid hinge plate.

Description: SuerL: Solid, relatively large (maximum
observed L: 11.22 mm), slightly convex (Ci = 53+5)
Shell outline high (I = §542), lr;ilu'x(:i(lu[ tending to
triangular. Dorsal margin has pronounced curve. Anteri-

or and posterior margins qr;uhm”_\' l]l'.‘\'L'l'Il(Iill}_‘: and
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}_‘"l‘lll]_\' curved below middle of total height, without
marked '.u|gh-. Posterior end slightly truncated, c:l:li:{m-
(Figures 1, )
Shell surface silky, glossy, with very fine irregularhy

21_ \.{'H{!'Ell Margan Ill[]"' .lIl(I {‘\'l‘]ll\' (']II‘\'l'[].

distributed radial lines, weaker on beaks and irrecular
commarginal, sometimes coarse, striae (12 or more per
0.5 mm in the middle of the shell (Figure 3). Outer shell
surface light yellowish brown; pale brown at beaks, more
ventrally lfltl\l\!l brown with complete or incomplete
ve Jlow concentric bands running from anterior to poste-
rior margins; a large vellow band near ventral margin.
Beaks without marked embryonic cap. Inner shell sur-
face white, grayish at muscle scars. Beaks slightly proso-
gvrous, low and  wide, slightly - raised .1}1:)\13 dorsal
margin, subcentrally located (Figures 1, 2, 6, 7).

Hinge plate \tantfl\ curved, solid, broad, re saching
0.5 mm width in middle region in specimens of 11 mm
]l'l]”fll \il”lll[\ narrower at [t vel of cardinal teeth. I[IIIU’I'
]:m- arched, p‘ulu ularly below cardinal teeth (Figures 6-9).

Cardinal teeth strong, close to dorsal margin. Right
cardinal tooth, C3, short, strongly curved, posterior end
enlarged in a grooved cup (Figure 10). Left cardinal teeth:
outer cardinal tooth, C4, hm Hlllkingl_\' :}Hir{mk located
imm('l]i:til']_\' bhehind C2, anterior end H]i}_{]ll]_\' :1\'('1']:1|)|)i||‘_{

Figures 1-5. .Hj.f'ar.-'-'r'fr:.'r: cambaraense new species. 1, 2. Hurlrst\m MCP Mol Outer view of left and right valves. 3. Detail of

outer shell surface. 4,

5. Inner shell surface, detail of pores. Sc¢ ale lr.||\ .2=4mm; 3 =400 pm: 4 = 4 pm; 5 = 40 pm
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6. Inner view of right valve. 7. Inner view of

cardinal tooth (C3) and licament. 11. Detail of left

9 =1 mm: 10, 11 = 500 pm.

MicroOSTRUCTURE: Inmer

SHELI hell surface P rlorated

by numerous pores (55400 pm~ to 13/160 pm~

| Y CFT 11
1ITIres

1. 5) representing the opening of tubuli that cross entire
calcareous part ol shell (shown in part in Figure 12

Openings ol pores on inner surface surrounded by a
funnel-shaped Ell'IH'i"\‘\[llll and in month circled E1_\ a i
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- ' y ]
1'|L‘|1|1'(' 12. "|.'.'.".lr.-'- rium cambaraense new species. Shell microstructure from a: E:l'l'ith!l.ll'll.‘u h-[r to f: the endostracum (botton

% 1 1 1
- ||| | l|]\ of: a, |1--.'|||wh.:c'1|||| ]1, agranular |.:\|'| O, ||1.1'_1||||.|i |.l\l I |||rn||||'_L RN u.,|m\1r=- ]1||\|||.1||| struacture (l‘ d 10T

crossed structure: e, diagonal laver forming a Psen lo crossed lamellar strocture: f, E!.lll“-llll' structure; @, \f|.|=;r-:|.;| lavi Ll

Inserts a—g ar
:

internal surface of the endostracum (arrow). Scale bars: 12 = 30 L inserts: a d Fum: e jrilum | 10 pm: ¢ = 2 pm
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(Figure 4). Shell relatively thick reaching 200 pm in

central area (Figure 12). Shell structure consists ol

five layers: periostracum, granular layer, diagonal layer,

palisade, diagonal laver, and endostracum. Below the
2 pm thick periostracum (Figure 12, a), a granular 10 pm
t]uL'L h\m appears (Figure 12, b grains concentrate o
in some points llIL’*TllLlIl and sparsely distributed, look-
ing like cone xlmpul bars arranged ptlpnullull uly to
shell surface. These change into irregularly and com-
pactly arranged grains of “different sizes. More internally,
shell structure L]l mges lrl‘lllll.ll[ Cinto a (ll.lg(m al 1.1\(1
(Figure 12, ¢, d, e), where three different patterns may
be lll\flll”lll\ll(‘(i first (about 50 pm thick), (nmpmltv
prismatic structure, showing vertical feather-like pattern
(Figure 12, ¢): second (: bout 40 pm thick), occupies
the central part of shell, or: adually  che anging into a
cross-lamellar structure (Figure 12, d): the third (approx-
imatelv 60 pm), rese .mbles a pseudo crossed-lamellar
structure (F igure 12, e). Close to the inner shell surface
there are one or two palisade Ln ers. narrow (each about
1 pm thick) (Figure 12, f). The palisade structure is
followed by a dt.lmmal Lmr with lamellae oriented
in one direction alt\_,nu 12, g): below, a very narrow
laver. fllt endostracum (1.0 to 1.5 pm thick) lFlU’IH"’:' 12,
arrow)

Axatomy (Ficures 13-20): Inner and outer demi-
branchs well-developed, outer smaller demibranch
reaching half of height of inner demibranch (Figure 13).
Brood sacs occupy anterodorsal part of inner demi-
branchs, embrvos contained in sacs showed different
devel (meentdl stages, (I(nntmlr wqu(ntml hmndmﬂ'
Up to six dev t‘]t)l)l]]” embryos found in I: wgest (’\d]’r'lllt('(]
specimen (=11 mm le ntfth" Largest, tertiary, brood sac
contained two embrvos (>1 mm length) (Figure 13);
secondary sac located under I argest one, contained three
or four small embryos. Primary sac attached lower on
inner demibranch. I‘*)[w(nmna for this study were col-

lected at the beginning of the Southern Ilenmplnw
summer (January, 1994) and many of the specimens
larger than 9 mm showed brood sacs.) Anal and branchi-
al openings extended in diverging short siphons, nearly
equal in size. Anal siphon wider at base and more stre-
tched out (Figure 13). Two labial palps (Figure 13, 14)
on each side of mouth, h‘i;m_s_(i|1;|r-5‘}121|‘n d in lateral view;
opposite contacting walls with 12 small folds, tapering
toward distal ends. Mantle musculature (Figure 15) with
relatively short siphonal retractors; inner radial mantle
muscles arranged in eight to nine bundles (Figure 15).
Fan-shaped stomach (Figures 17. 18) bent to right
side. laterally covered by digestive gland. Dorsal hood
relatively short and left duct well (It‘\( loped. Stomach
inte nm]]\ Figure 17) shows very simplified structures

on dorsal hood and right side such as short gastric shield
under dorsal hood; minor typhlosole and rejecting tract
beginning at right side dIln descending from dorsal
hood; and an elevation slightly wrinkled between intesti-
nal groove and rejection tract; anterior fold absent. In-
testine ope ning associate d to \I\](‘ sac in center of floor:
major t\])lllmnh- arched in front with two expansions
that end respectively at left and right duct openings, not
penetrating in ducts, which allocates the stomach to
Tvpe 1V; left and right duct openings well developed
and ramified in three secondary ducts.

Intestine short and simple (Figure 18). anterior part
associated to style sac, broad, descending straight to
floor of visceral mass: mid-intestine strikingl_\,‘ stretched
forming single loop; hindgut straight, ascending and
bending toward rectum that ends into an anal papilla.
Nephridia of closed type: dorsal and outer lobes fused,
impossible to distinguish in dorsal view (Figures 19, 20);
external wall of outer lobe ornamented with many small,
I[l‘llnill l} o \tlll‘\l[}]l‘h e plli’l(l] L m \(]II“” ﬁpl C 1mens usu-
l”\ of open type and with se parate o Inhl 5. Funnel rela-
tively long and wide; proximal loop with smooth walls
Immmtr three ascending rings then run backward up to
posterior adductor mnsdt' turning laterally in direction
to lateral loop. Lateral loop str: utfht elongated. runmning
a|cmu outer side and pal‘tht”\ covered Ltlu l]]\ bv outer
lobe. Excre tory sac sub-triangular, rounded in front and
relatively small. No valve at the ente ring of the distal
loop into exc retory sac.

Type anahty Lajeado da Margarida (50°15.75" W,
29°0.87" S; §70-880 m altitude) on Camisa River, Antas
River Basin, considered to be the headwaters of Taquari
River, the main tributary of Jacui River. South Atlantic
Brazilian Basin.

T}-‘l)e Material: I‘I{Jltlt\'l){' MOCN 3585821 l"u';ll\‘p('\"
MCN 33919 (33 specimens), MCP 91089 (6 specimens),
MACN-In 37063 (two specimens), 12 Jan. 1994,

Ehmolog\- The N]?L(Ill( e pll]ll t refers to the C ity and
'\[umu ‘1|]i\ ol Cambara, close to the hp(* OC: 1Ilt\

Distribution and Habitat:  Known only from the r\])v
locality. The Municipality of Cambara is situated i

northeastern Rio Grande do Sul State, Brazil, in tlw
highest part named Planalto Riograndense. From the
physiographic point of view. this region is characterized
by a basaltic shield covered ll\ Im\ grass ste ppes and

Araucaria Forest mixed with the ‘-[)lltl](‘.l‘\ttlll limits

of the Atlantic Forest. The altitude varies from 850 to
1050 m, and
freezing and there is the occasional snow. The rivers that
cross the region, flanked by a low gallery forest, have

the winter, temperatures fall below

Figures 13-20.

Sphaerium cambaraense new species. Schematic drawings of soft anatomy. 13. Gross anatomy (left m: ntle lobe

removed). 14. Folded surfaces of inner and outer left labial p{lllh 15. Outer view of left mantle lobe showing the inner radial mantle
muscles. 16. Dorsal view of the stomach and digestive gland. 17. Floor of the stomach after removing the roof. 18. Inner view of the
organs in the visceral mass. 19. Dorsal view of nephridia, posterior adductor muscle and posterior foot retractors. 20. Lateral view of
left !lt'plariililli'n. Scale bars: 13, 15, 16, 18 = 2 em: 14, 17, 19, 20 = 2 mm
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hard bottoms formed by flattened basaltic stones, and
currents are strong. The collecting sites were small
p(mdu along the river course, where currents were low-

. ‘t”l)\.'\lll” the accumulation of decayed leaves and very
wit dark, and fine sand deposits, not deeper than 1 m,
where specimens settle. Together with the Sphaerium
Lunplu many specimens of one : species of Pisidinm sp.
(MCN 33918), and one of Diplodon sp. (MCN 33920)
not _\(l identified, were found.

DISCUSSION

Sphaerium cambaraense is similar to Sphaerium forbesi
(Philippi. 1869) (from Bolivia, Chile, and Peru). However.
S. cambaraense has a more decidedly triangular shell
outline. beaks not full with not marked ne pionic shell:
in addition, S. cambaraense is larger than S. forbesi.
Sphaerium lauricochae Philippi, 1569), also reported from
Bolivia, Chile. and Peru. differs from 8. cambaraense
by its more rounded shell outline. In relation to shell
thickness and microstructure, S. cambaraense is similar to
the European  species Sp.-'rfrr'rmm rivicola  (Lamarck.
1818) and  Sphaerium  corncum  (Linmaeus,  1758):
Dvduch-Falniowska (1983) re porte '« for these species (as
well as for Musculium lacustre (Miiller, 1774) and several
Pisiclivun species) six different layers, (1) pe ||<>~.l|‘1( um, (2)
homogeneous-granular layer, (3) l"ldlllJLli layer;
nal Lmr (composite prismatic Htlllttl]ll} (3) l‘nlllhdl]t
structure, and (6) endostracum. Only S cormeum and
S. rivicola showed a different structure for the diagonal
Iu}'(-]'_ referred to as “crossed-lamellar structure” (I)}\'thlt]}—
Falniowska, 1953). This structure was also found in
S. cambaraense, however, the diagonal pattern of the
]‘.‘Iilll’ﬁ' has a different arrangement: in S, rivicola the
()Ij]tqm 11] ites show a ]unmml l Iu*nmﬂhum p.llll e and
”I kl fﬂ“”’h’ﬂﬂ'{ NS¢ SOIe rows “I ll] ll("\ danre ll}lh(llll' I]”t
forming a horizontal pattern. These latter resemble in part
the psendo crossed-lamellar structure found in the Corbi-
culidae. The periostracum laver in S. cambaraense is thin-
ner than in S. comewm and the homogeneous granular
laver is lacking. The simplified condition of posterior and
II“]I side of stomach is quite similar to that found in
the I£ Euperinae (Dreher-Mansur and Meier-Brook, 2000).
The ne phridium is relatively similar compared to
S. cormneum (Dreher-Mansur and Meier-Brook, 2000).
but the excretory sac and proxim al loop are shorter and
the valve at the insertion ol the distal ]u(:p mto excretory
sac is lacking in S. cambaraensis: the multilobed surface
of lateral lobe is observed for the first time in Sphaerium.
I)’ 15C d 11 !Ill ‘\l]ll]] L ]Il“l]?il“!“r'\ UI lIIl' ne ]]l”“l““[i
Korninshin (1998 propose «l that South American spe-
[]1‘1 [hl!l”l“lll”\ l'\\['”ll(] to \th“ff”f” I.(lllclH\ I".'
long to Musculium. According to Park and OF oighil
2000), the uselulness of the (ine anatomy ol ne !1|||||||—
1 in |!|,.

(] I\Ii"( )=

ae |\|1]1!|\: _1||]1 toits high
Coole "\ and O F ‘oichil (2000),
ised on mitochondrial 16S r DNA ZENe sequences

ODSEerve

l||-|| Sphaeriic

morpli logica |J] wsticity,

Sphaeritm/Musculinm clade exhibit

Modcerat | low evels ol agenetic lli\i'l"‘_l‘l'lp('t'\; ;[||(i

the same asynchronous or sequential brooding pattern
(i.e.. brooding sacs contain more than one develop-
ing generations of embryos). Nevertheless. Cooley and
O l“mglnl 2000) recognized Musculium as a mnnnph\-
letie group. We allocate the new species in S;lhm ritm
until more evidence is available to help with this ques-
tion. More recently, a phylogenetic analysis of the
Sphaeriinae (Lee and O Foighil. 2003) base «d on a molec-
ular study of nuclear (ITS-1) and mitochondrial (16S)
gene sequences of 15 species from North and South
America, Europe, Asia, and Australia, recovered a
strongly supported monophyletic group ol sequential
brooders (Musculium and Sphaerium). However, the
analyses indicate that Musculivm and Sphaerium sensu
lato are not natural groups, proposing a new classification
system comprising five subgenera within Sphaerium:
Sphaerium  sensu  stricto Scopoli, 1777: Musculitim
Link, 1807: Amesoda Ralinesque, 1820 Sphaerinova
Iredale. 1943, and Herringtoninm Clarke, 1973, As these
subgeneric  groupings, however well supported by
molecular data, are not defined from the nunpll(}louml
point of view, it is not possible at this point to place
S. cambaraense within the new scheme.
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