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ABSTRACT

A revision of the deep-water verticordiid genus Spinosipella is
ITI'I]\'j(]{.'{], IHLH{.'{.I O ('{)[Il‘l"l](}‘_f‘i("ill il]'l{.l ill]ill(l!lli{_'ill (_']l'(ll‘il(_'l(']‘,‘t.
The genus is considered distinct from Verticordia (of which it
was considered a subgenus) based on the strong ribs, prickly
surface, reduction of lunula, relative large size. weakly spiral
valve shape. and other characters. The following species are
considered in the genus: (1) Spéuu.\'!'j)c'ﬂr! agnes new species,
ranging from Florida, USA, to Rio de Janeiro, Brazil, and also
including the Porc npm(* Abvssal Plain in the North Atlantic; (2)
S. tinga new species, mtur]mg from Rio de Janeiro to ]{m
Grande do Sul. Brazil: (3) S. ac ufrcmr‘rfm (Philippi, 1844),

Pliocene fossil from southern Italy: (4) S. de shr”;rf siana (Fis-
cher, 1562). from south and central Indo-Pacific (S. ericia Hed-
lev, 1911. the tvpe species of the genus, was revealed to be a
new synonvin of S deshayesiana); and (3) S. costeminens
Poutiers. 1951). from the tropical west Pacific. The five species

differ mainlv in cone 11(}1:)'\'1(‘11 details of the number and size of

ribs, of the prickly ~.L11]pI|m shape of the shell. of the hinge
and the degree of convexitv. Anatomical description is also
provided for the two Pacitic species, which differ among them-
selves mainly by the size of the pair of renal folds. From the
\[.i]Jf]i'}HJ]li rnE .1Ih{|i]lllJ(.1| characters, the more \.wmh(.m[ are:
the wide lithodesma; the :ltmﬂ'.itlnn{)l the auricles. tlt)*ﬁl]lﬂ'tht

roof of pallial cavity; a tall digital fold in posterior region of

supraseptal chamber: the low but wide palps: the museular,
l_"]/./.dr‘tl like stomach: the (_f}lll[)lt te se p.ll.i[lull of both constiti-
ents of the hermaphroditic gonad (a ventro-posterior testicle
and a centro-dorsal ovary), and a complete fusion of the visceral
ganglia.

Additional Keywords: Mollusca, Anomalodesmata, Septibran-
chia

INTRODUCTION

The Verticordiidae is a family of se [)t]hm]l(h hivalves
comprised of carnivorous and mmlI\ deep-water species.
]lu;\ are tqnm]l\ small (less than 10 mm) but some
species re sach 30—40 mm. The Y are mostlv m(h‘L”\ \(nlp—
tured and usually have nacreous inner surface.

The genus Spinosipella Iredale. 1930 (tvpe Verticordia
ericia Hedley, 1911, by original designation) is usually
considered a \11!:6{ nus of '\H‘F.runu'.'r( ‘s:)\\mh\ 1844
(e.g.. Thiele, |¥J.:--l, Moore, 1969: Abbott and Dance,
1953). The genus encompasses species with shell having
prickly outer surface. lunule very reduced. thick walls,
and generally larger size (up to 30 mm). In addition to
the type species, S. ericia, three other species are cur-
rently included in this genus, S. acuticostata (Philippi.
1844). from Atlantic and Mediterranean (middle Te rtiary
to Recent); S. deshayesiana (P. Fischer, 1562a) and S.
costeminens (Poutiers. 1951), from Indo-Pacific. Some
anthors have considered S. n’uhru;; siana as an Indo-
Pacific occurrence of S. acuticostata (e.¢., Nobre, 1936;
Crozier, 1966: Rosenberg, 2005).

Examination of worldwide s: unples. with an emphasis
on the Western Atlantic, showed that two species actually
exist in the Atlantic. Both are se parate from the fossil S.
acuticostata. In addition. it was possible to reorganize the
Indo-Pacific species, mainly because of the abundant
material deposited at the Muséum national d'Histoire
naturelle, Pdus (MNHN). which results from several ex-
Int]lhnm A revision of the taxonomy and a necessarv
re-definition of taxa are provided in this paper. as part of
a larger project revising Western Atlantic mollusk tax-
onomy, based on morphology.

MATERIALS AND METHODS

A detailed list of the material examined follows each
species description. Specimens generally belong to mu-
seum collections. Most material consists of shells exam-
ined under a stereomicroscope. Some few Pacific
Y l“lP]‘ s have preserve ' soft parts in 70% ETOH. The Yy
were dissected by standard techniques, under stereo-
microscope, with specimen immerse in alcohol. All dis-
secting ste ps were rlltflt 1”\ :Ilut:nrl l]1|u 'd; all drawings
were made with the aid of a camera lucida. In the case of
the material examined of Spinosipella deshayesiana and
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S. costeminens, as the Ellhll'ltlt\ ol examined lots is ve ry
large. mainly thorugh courtesy of staff at MNHN (Paris),

t]u’ list :)]II\ contains the L(lllllll\ and the qnanllt\ of

specimens. The full list of examined lots of these speci-
mens is being published elsewhere, in a complementary
paper (Simone and Cunha, in press).

Abbreviations used in figures are: am, anterior adduc-
tor muscle: an, anus: au, auricle: bs, byssus; by, byssal
oland or furrow; ee, cerebral commissure; ce, ‘cerebral
g.m;{hnn, ¢j, connective tissue; em, circular muscle layer;
co, cerebro-visceral connective: er, crustacean inside
stomach; ev, ctenidial (efferent) vein; dd, ducts to diges-
tive diverticulae: dg, digestive diverticula; es, esophagus:
fa, foot aperture of mantle: fim, p(:stvt‘im‘ foot retractor
muscle: fr, anterior foot retractor muscle; ft, foot; ga,
genital aperture: ge, gastric epithelinm; gi, gill: he,
hemocoel; ic, infra-septal chamber; in, intestine: ki, kid-
ney: Im, lateral muscle: lo, longitudinal muscle laver; It,
|i{|.l<>L|('_\‘n|u; mb., mantle border; mf, tused m;mt]l; ('n!}_{v:
mg, radial mantle gland; mo, mouth: mp, mantle ten-
tacle: ms, mantle muscles of incurrent Siphnn: mt,
mantle: mu, muscular tissue: ne, nephropore: nv, nerve:
oy, ovary; pa, posterior adductor muscle; pe, pericar-
dium; pg, pedal ganglia: pi, papilla of excurrent chamber
roof; pm, ]m“].ﬂ muscles: PP- |‘1;1]p; rs, renal Told: rt,
rectum: se, excurrent siphon: sh, shell: si, incurrent si-
phon: sm, septum muscle: sp, septum: ss, stvle sac: st,
stomach: su, supra-septal chamber: sy, ervst: line stvle:
ts, testis; um, shell umbo; ve, ventricle: vg, visceral gan-
glizl; vim, visceral mass.

Abbreviations ol institutions: AMS, Australian Mu-
seum at S_\'dm'_\'_ Australia: EGC. Emilio Garcia collec-
tion: FMNH. Florida Museum of Natural History
Florida, USA: HGLC. Harry G. Lee collection;
INVEMAR-MHNMC, project of Museo de Historia

Natural Marina de Colombia; MHNMC, Museo de His-
tni'lu Natural Marina de Colombia (Programa de Biodi-
versidad v Feosistemas Marinos): MNHN, Muséum na-
tional d'Histoire naturelle, Paris. France: MZSP. Musen
de Zoologia da Universidade de Sao Paulo. Brazil:
RLPC, Rafael La Perna collection (Universiti di Bali,
[|:||_\"-_

Specimens from other verticordiid species were also
examined for comparative purposes. This material in-
l']'l(!{"i:

Haliris fischeriana Dall, 1881

UNITED STATES OF AMERICA. Florida, Fowey Light, 130
m lJi'iﬂ]l MZSP 19934, 2 valves (R.V. EoLis sta. 184).
BRAZIL. Rio de I.‘lll:'i]'ll: 22°34" S, 40°29' W, 213 m
‘]"i’”' MZSP 18751, 1 valve (on Laminarias, W. Besnard
col, est. IX). Rio Grande do Sul: 30°42" S, 49°03" W,
152156 m depth, MZSP 18750, 5 valves (21 Aug. 1972);
32°55' 5. 50°34' W, 99 m :[L-|1I|| UFRG 16SS, 1 shell and
10 valves (sta. 45 {i“n-“:“lll'i'[l'_l\l' 04/iv/1998)

Enctroa Sp-:

BRAZIL. Rio Grande do Sul, off Tramandai, 30°42" S, 49°03"
W, 182-186G m, MZSP 158750, 5 valves (B/V W. Besnard,

GEDIP sta. 1856, 21 Ang. 1972), MADAGASCAR. 600 m
depth, EGC 23585, 1 shell. MOZAMBIQUE. off Moron-
dava, Channel Madagascar, 600-5800 m (h-plh. MZSP
61516, 3 shells (Trawled 1:}' local fisherman, May 2002).

Euciroa elegantissima (Dall, 1881).

UNITED STATES OF AMERICA. Florida, 27°16' N,
§4°58.99" W, 457 m depth, EGC l.‘}[l()."i. G valves (dredged,
R/V PELICAN), 24°09" N, 82°31" W, about 64.3 km off
Southwest of Ke v West, 549 m de pth EGC 23688, 1 shell

(RV Orecox I1 col, eruise #45, sta. 13362); Monroe Co.
Straits of Florida, 349 m l|vpl||_ FMNH 209592, 1 shell
(Frank Lyman col), 24°15.1" N, 82°11.71' W, 525 m
depth, FMNH 164794, 1 valve (G.H. Burgess, et. al.
GHB-90-5. 23 Apr. 1990). COLOMBIA. Santa Marta,
Cerro de l‘lmld Betin, AA. 1016, [\[]]'\\ll INVEMAR),
MHNMC 2782, 3 valves, MHNMC 2781, 1 valve.

SYSTEMATICS
Genus Spinosipella Tredale, 1930

Iphigenia Costa, 1850: 39S (type species by original designation
Hippagus acuticostatus I’|1i|i|11)i_ 1544) ( pr(-—(}u('npi('(]]
(non Schumacher, 1817).

Spinosipe fla Tredale, 1930: 388 (tvpe species by ()Ill'llld] de S1g-
nation Verticordia ericia Hedle Y. 1911): Poutier and Ber-
nard, 1995: 142,

Verticordia (Spinosipella): Thiele, 1934: 1428; Moore, 1969:
805,

Diagnosis:  Shell relatively large. obese. with spiral

valves. Surface ImLH\ III(IIIthII“' on radial ribs. Radial
ribs tall, extending beyond shell margin. Lunula very re-
duced.

Description:  Suevi: From small to medium size (up
to 30 mm). Width/length ratio usually about 1. Color
opaque-whitish. '“-Lll[ptlllul by strong and tall radial,
weakly curved ribs, triangular in section, bulging weakly
beyond shell edge, alternating in both valves. Surface
spiny. constituted by uniform sized, \'l’l'_\‘ small bulbs.
Lunula very re-
duced. Umbo projected, weakly spiral. Right valve with
single tall. pointed and broad cardinal tooth. Left valve
with low, broad tooth (posterior to tooth of right valve),

and plane cardinal concavity as socket of tooth of right
valve, Ligament jJust anterior to anterior ||1nm. tooth, in-
serted at some distance from median line, in approxi-
llillll'l_\- ]llil](”l' \\.'ll:\' ||l‘l\.\-l‘('|] lli]ll'-_:l' Tll('(l'i.'l] ('(l_&l{' il”il -
bonal cavity (Figures 10, 12). Lithodesma wide. curve,
o |||'|\ |]|ll’ ll)(lll[ () .3-] l)[ F“]l‘rl Il ||”’l.|| I]()\'\( '\“ll“'r K Ijllll (]I.
lateral |1q.mu ntal articulations (Figures 93, 96-105),

l(i\l]i]llr 'll]lll]\l t]lfil{ onter ‘\lllll(l

List of Included Taxa: §S. acuticostata (Philippi,
1S44); 5. agnes new species; S. costeminens (Poutiers,
1981); S. deshayesiana (P. Fischer, 1862a) [=S. ericia
(Henley, 1911)]: S. tinga new species.

Spin |>;ii)v“;l agnes new species

(Figures 1-18, 27-29, 31, 55)

Verticordia acuticostata.—Nobre, 1936: 303-304: 1938: 769
770- Abbott, 1974: 563. Abbott and Dance, 1953: 375
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Figures 1-14. [ AORes Nes
4. Left
in SEM, mid 1 of right valve. 9. Detail of inter-umbonal region, dorsal view. 10. Hinge, ventral-inner view. 11=-14. Paratvpes

11. HGLC. from
13-14. EGC 17

species Shells. 1-10. |in|rahisl- |:'t|1:l|r 23.2 mm) shell. 1. Left valve, outer view, 2 |:|',1||f

3. R []\I' inner view. 3. Dorsal view. 6, Posterior view. T. Anterior view. 8. Detail of shell surface

ve, outer view 12. Same, ventral view, valves opened for showine whole view of hing

1
it and left valves: 18 mm

101, outer view
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Figures 15-29, Spinosij i new species Shells, 15-18. S, agnes

paratype AMNH 162503 Ilorida specimen with remains ol solt

14.8 n 19-26. S. tinga type specimens. 19-21. Hc-|u|‘.|u lelt valve, onter, inmer and dorsal views: 16.9 mm. 22-24,
Paratype MORG 15085, right valve, do

al, outer and inmer views: 1001 mum. 25

25. Holotvpe, detal of hinge. left valve. 26. Paratype

MORG 18085, right valve, detail of hinee. 27-29. S aones. 27, Holotvpe, lelt valve, detail of hinge: arrow indicatine well-developed
ORG 180 I letail of 27-29. §. ag 27. Holotvpe, lell o o

linal tooth. 28=29. Paratvpe INV-MOIL, 2943 from Colombia, a specimen ol rr{u-.\:s|n-||l size ol main types ol 8. tinga

dilferenc compare with 1 ures 19-20) inner and outer views: 17.0 mm |rr|‘.|-1||-\n-|-.\[:1'||[nl\ln'rlnrl|.|I||I||.i| oot

aller and mor ||_|r|-|| ribs and more projected ribs at ,.|.|\,.\
| |
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(fig.): van Aartsen, 1992: 45; Poppe and Goto, 1993: 139,

?McLean and Geiger, 1998: 27, 109 (fig.); Salas, 1996: 46,
Rosenberg, 2005 (part) (non Philippi, 1544).

Verticordia de shayesiana.

onviny) (non Fischer, 1862a).

Type Material: HOLOTYPL, \lY*a‘l’.‘}ﬁ'rJlT: BRAZIL.
Rio de Janeiro, off Cabo Frio, 23°41" S, 41°03" W, 750~
S00 m llt’plli (0.t.). PARATYPES. UNITED STATES
OF AMERICA. Florida; Off Cape Canaveral. 903 m
(l(‘pth USNM 64039, 1 right valve; SE of Sand Key

AMNH 248458, 4 Hll(’ll\ L|(n1 1970, ]. M. Bijur (ullu—
tion), AMNH 248459, 2 shells (Jun. 1970, J. M. Bijur
Collection); Monroe County, S.E. Sand Key, 270 m
depth. HGLC, 2 shells, FMNH 154594, 1 specimen

Rosenberg, 2005 (part) (in syn-

(dredged, Jerry ]’hl Ips col., Jun. 1970); 120.6 km east of

l)‘l\h)lll 29°17" N, 79°27° W, 878 m de pth, USNM
$10590, 1 shell and 1 left valve (R/V. OREGON, \.tl GGYO,
Y May 1967 ): Marquesas Key, 24°15" N, 82°13’' W, 278—
419 m depth. 1 left. USNM S10889. 1 right \'J.l\'t' (R/V.
Blake, A Agassiz. 1877-1878). COLOMBIA. oft Carta-
gena, lll 28’ N, 73°42" W, 280 m, MHNMC 2203, 1
valve (E-47), 10°31" N, 75°37' W, 309 m, MHNMC
2775, 1 valve (E-141), Palomino, Dibulla, 11°29" N,
73°27" W, 476 m, MHNMC '3]!)4 4 valves, (E-21), Gua-
jira, Bahia Honda, 12°31' N, 72°8' W, 452 m, MHNMC
2943, 1 shell (E-12), G Auajira l)i’lllllhll]d. 12°30" N, 72°08'
W, 470 m depth, EGC 17419, 1 shell: Cabo de la Vela,
12°19" N, 72°42' W, 464 m, MHNMC 3087, 2 valves
(E-19). Islas del Rosario, 10°10" N, 76°01" W, 510 m,
NMHNMC 2208, 2 valves (E-TS). BRAZIL. Rio Grande
do Norte: 206 m depth, MZSP 84627, 1 shell (Sta. D-22,
10 Nov. 2001): Pernambuco: 690 m (lvpth, MZSP 54625,
1 shell (Sta. D-11).

Diagnosis:  Shell with 15-17 radial ribs: smooth pre-
umbonal region wide (about 0.25 of shell I(‘]lf_{t]l?: pl‘it'H}'
sC Illptillc chaotic: t”\ Organiz . Width/length ratio in
each valve dpl)]t}\lllhlll Iy 0.57. Posterior cardinal tooth of
left valve hinge well deve loped; main cardinal tooth of
left valve u]dtl\d\ low and evlindrical: main cardinal
tooth of right valve tall (about 0.2 of valve width) and
pninte‘cl_

Description:  SHELL: Up to 22 mm, equivalve, inflated,
each valve svmmetrically aml weakly spiral (1 whorl)
(Figures 7. 9). Color white. De oree of convexity (width/
length) in each valve approximately 0.57. Outer surface
spiny, opaque forming an irregular mosaic (Figures 8. 9).
Umbones located in middle region of dorsal surface, spi-
I'aLI_ high. divergent. St'palr';lll’:l from each other at about
s of shell width (Figures 1-4. 13-18, 55). Sculptured by
strong. uniform. arched. radial ribs, irnm 15 to Il in each
valve. Posterior l(ll_{f’ about twice as wide :
edge. Between umbo and anterior edge a (‘m'u':i\'il)' bear-
ing transversal ribs, slightly wider than ribs of remaining
region (Figures 3, 7, 9). Pre-umbonal region smooth,
narrow. 0.2 of shell length (Ficures 5. 7. 9). Anterior,
ventral and posterior edges forming zigzag (Figures 3, 4):
tips of this zigzag coinciding with tips of each r'ii- tip«-
encasing in concavity of opposite valve (Ficures 1, 2, 11,

anterior

13-16). Inner surface iridescent, whitish, glossy: inclad-
ing hinge (Figures 3, 4, 10, 12, 17, 18). Hinge with a large
cardinal tooth in H"M valve, stubbw, tall (about 20% of
valve \\'|-:lth hltlt(“\ pointed. \\(.11\1\ curved forwards
(Figures 3, 10, 12, 18). circular in section: (EJ-IIL‘NI)I]'II(i( nt
SOC l-\l 't in lt ft valve shallow, restrict to dorsal surface; this
socket {Tanked hj\' small tooth in each side. anterior
smaller and lower than posterior (Figures 4, 10, 12, 17,
27-28 [arrow]). Ligament Just anterior to 4111{ rior hinge
tooth, inserted at some distance from median line (F ig-
ures 10, 12), approximately midway between hinge me-
dial edge and umbonal cavity. Scars of adductor muscles
shallow (Figures 3. 4, 17, 18, 28); anterior scar elliptical
(longer dorso-ventrally), located close to anterior edge.
area about Vis of inner surface of valve; posterior scar
circular, about 0.33 Lllur than anterior scar, located
close to posterior shell edge. Pallial line continuous. lo-
cated at wide distance from shell edge, about 0.33 of
distance between ventral and umbonal height.

Measurements (Length, height, width, in mm):
Holotype: 20.1 by 23.2 by 22.2; EGC 17419:

; 15.6 by 15.5
by 15.5.

Geographic Distribution:  Florida, USA, to Rio de

Janeiro, Brazil.

Habitat:  Muddy bottoms, 270-900 m.

Material Examined: Types. BARBADOS. USNM
63200, 3 valves (Blake (r)” sta. 100), CUBA. Havana:
Gulf of Mexico, 419 m depth. USNM 63201, 3 right. 4
left valves (Blake Coll., Stil. 5). PORTUGAL. Porcupine
Bank: USNM 63204, 2 right valves (Jeffreys Coll., Por-
cupine Exp. 1870). UNITED STATES OF AMERICA.
Florida; Gulf of Mexico, off Cape San Blas, 309 m depth,
USNM 323871, 1 left, 1 right valve (sta. 2400); 120.6 km
east of Daytona, 29°17" N, 79°27' W, 878 m (]{‘l]tll.
USNM S10590, 1 shell and 1 left valve. BRAZIL. Es-
pmtn% mto (R \I ARION-DUFRESNE MD35, May 1987):
off Concei¢io da Barra, 15°39" S, 37°50" W, 637 m
depth, MNHN, 10 valves (sta. CB76); off Pontal da
Regéncia, 197347 S5, 35°55" W, 340-360 m (]L'Ilth_
MNHN 1 valve (sta. CB92).

Etymology: The specific epithet refers from the
Greek agnes, meaning pure, an allusion to the whitish
color of the shell.

Remarks: The above listed examined material that was
not designed as tvpes are normally lots with eroded
specimens. or sometimes they have aberrant characte |s
This is the case of the MNHN material collected off
north coast of Espirito Santo, Brazil. They ‘ltlll‘l”_\ are
free valves that resemble the Pacific species Spinisopella
costeminens. in having a \\'u;l!\'!_\' larger radial thread be-
tween middle and posterior thirds, and in lacking ante-
rior tooth in l]lntft As thev can re prese nt another spe-

cies, tlli\ are not de signe (1 as t\ln s: on the other hand.
the material is not sufficie ntly well-preserved for further
analysis. Because of they can only represent an extreme
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of variation of the S. agnes, t]lt*)' are listed as additional
examined material of this species.

Spinosipella tinga new species
(Figures 19-26, 30, 32)

Verticordia acuticostata: Marini, 1974: 242 figs. 5, 6 (non Phil-
ippi. 1544).

Verticordia (Halivis) acuticostata: Rios, 1975: 262, pl. 85., fig.
1261; 1985: 282, pl. 99, fig. 1391; 1994: 304, pl. 104, figs.
1489 (non Philippi. 1544).

Verticordia deshayesiana: Marini, 1974: 242 (in synonyvimv);
Rios, 1975: 262; 1985: 282; 1994: 304 (in synonymy);
Rosenbere, 2005 (part) (in synonyvmy) (non Fischer,
1562a).

Diagnosis: Shell with 17-18 radial ribs: smooth pre-
umbonal region very narrow (less that V% of shell length).
Width/ler |Ut]| ratio in each valve approximately 0.47. Pos-
terior li'(llli il tooth of left valve hinge absent: main car-
dinal tooth of left valve low and L}Ilm]llc‘l], main cardinal
tooth of right valve lower (about 10% of valve width) and
rounded.

Description: Suere: Up to 11 mm, ('I]lli\]l]\'t in-
flated. both valves weakly spiral (1 whorl) (Figures 21,
22). Color white. ])c-uu-{- of convexity [\\ltllh/l(-nlftiﬂ in
each valve approximately 0.47. Umbones located in
middle region of dorsal surface (Figures 19, 20, 23, 24);
umbones weakly spiraled. somewhat high, divergent,
se l‘umted from each other. %Lulptuu of strong, uniform,
arched, radial ribs, 17-18 in each valve. Outer surface
opaque, covered by a mosaic of small, blunt, loosely
aligned spines par allel to radial ribs (F igure 32). Anterior
e (1"'[ almost same size as posterior vdtft' A concavity
bearing transversal ribs of same width as re IILllI]]]l"' ribs
between umbo and posterior edge (Figures 21, 22, 30).

Anterior, ventral, and posterior edges mumlv(l hpa of

ribs prominent (Figures 19, 20, 23, 24), fitting with con-
cavity in opposite valve. Inner surface iridescent. whitish,
rrhm\ including hinge. Hinge with a somewhat large
cardinal tooth in mfht \.1]\(* (Figures 20, 23); c: u(lm.ll
tooth stubby. tip |<>||1|du| flat in cross-section, tooth
length about 10% of valve width; corre \l)(!ll(l( nt socket in
left valve shallow, restricted to dorsal surface: this socket

flanked }:j\' small. low, posterior tooth (no anterior tooth)
(Figures 24, 26). Ligament just anterior to anterior hinge
tooth. inserted at some (hhldn(( from midline, dl)lll(l_\]—
mately midway between hinge medial edge and umbonal
cavity. Scars of adductor museles shallow (Figures 20,
24): anterior scar 1-”i11ti(q1] :_|n|r;_5{»r dorso-ventrallv), lo-
cated close to anterior edge. area about s of inner sur-
face of valve: posterior scar circular, about Y4 larger than
anterior scar, located close to posterior shell edge. Pallial
line with a verv weak 1LL|]L1] sinus, located at \\](]( dis-
tance from shell e :l'w . about V4 of distance between ven-
tral and umbonal height.

Measurements (respectively length, height, width,
in mm): Holotvpe: 16.9 x 15.3 x 9.6 (single valve);
MZSP 18752 |’;n':ll\|:r #1. 8.6 x 8.6 x 4.1 (1 valve)-

Paratype #2,11.9 x 11.4 x 5.4 (1 valve): MZSP 187553: 9.5
x 9.6 x 4.5 (1 valve).

Type Material: Holotype, MZSP 19345, 1 valve, from
type locality (R/V W. BEsnarp, GEPID Est. 458, 9 Dec.
1968. Paratypes. Rio de Janeiro, Cabo de Sao Tomé,
31°08" §, 49°31" W, 182-253 m, 1 valve, MZSP 18752
(R/VW. BESNARD, GEDIP st. 1858, 6 Aug. 1972); 22°34'

S, 40°29" W, 213 m, 1 valve, MZSP 18753; HJ'\ W.

BESNARD, st. IX, 11 Feb.1969), 100 m, 2 valves, MORG
158085 (R/V ALMIRANTE SALDANHA, Mar. 1972), off
Solidiao. 240 m, 2 valves, MORG 31888 (R/V ATLANTICO
SuL, Exp. Coltro, 14 Oct.1993).

Type Locality: BRAZIL. Rio Grande do Sul, off Al-
barddo, 33°297 S. 50°44" W, 200 m, muddy bottom.

Geographic Distribution:  Brazil, from Rio de Janei-
ro to Rio Grande do Sul.

Eh‘molog\ The spe cific (pllhv refers to the color
white of the shell. from the Tupy language: tinga.

Spinosipella acuticostata (Philippi, 1544)
(Figures 33-40)

Uip;m”r.-s acuticostatus Philippi. 1844: 42 (pl. 14, fig. 19) [fossil
in Lamati valley, Calabria, Italy].

Verticordia acuticostata: Micali and Villari, 1991: 353.

Spinosipella acuticostata: Poutiers and Bernard, 1995: 143,
155,

Diagnosis:  Shell with 12-13 radial ribs; pre-umbonal
region narrow. smooth: posterior cardinal tooth of left
valve hinge shallow or absent; main cardinal tooth of left
valve longer and flat (Figures 35, 40): main cardinal tooth
of right valve shallower (Figures 34, 37) (about 10% of
valve width).

Description:  SueLL: Up to 24 mm: widtl/length ratio
dp]‘rt()\llti(ll{'l\ 1 (Figures 36-3S) to 1.5 (Figures 39, 40).
Degree of convexity (width/length) in each valve approxi-
matelv 0.55. Outer ‘\Illf.l(l xpm\ opaque, ~.p1m S immmu
radliz l“\ aligned mosaic parallel to ribs (Figures 36, 38,
39). ‘u(ulptmv of strong, uniform, arched, radial ribs,
12-13 in each valve. Posterior edge about twice as broad
as anterior edge. A concavity lmlml'f transversal ribs
weakly broader than ribs of rem: uning region between
umbo and anterior edee (F igures 35. 39): pre-umbonal
region narrow, smoooth (Figure 33), about 10% of shell
|L—'llf3;l']1. Anterior, ventral, and posterior ('d}_{(‘s lk:l‘lliil'lg
zigzag (Figures 35, 37, 40). Hinge with a large cardinal
tooth in right valve. stubby, tall (about 10% of valve
width), ln'n;ull\' pointed. weakly curved anteriorly (Fig-
ures 34, 37), circular in section: corre slmmh nt socket in
left valve siml]m\'. restricted to dorsal surface: this socket
sometimes lanked |1}' small tooth in each side, anterior
absent or very weak (Figures 35, 40).

Measurements (respectively length, height. width,
inmm): RLPC#I1:11.4 x 145 x hh (valve): #2: 10.0 x
9.8 x 4.7 (valve).

Geographic Distribution:  Mediterranean. Pliocene
fossil from south |[;1r_\.' (Calabria and Sicily)
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Spinosipe lla species Shells. 30. S. tinga ”<||<|1‘.|1|' left valve, dorsal view. 31. 8. aones Paratype IN\ MOL 2945

1 specimen ol <-'.il'_:"- Lll nt size ot ||:||||I'-||r- ol 5 ftinga fon H||r:‘,\|||'_'\ |||.|||?|'I||||i'|'!'l!('| 5 ('illlill.]l\' '-.\\lll |'-|'_=_|||1 Wi dors

I note hicher convexity, fewer, taller and more \|1.1t'|-|| ribs. 32. S, tinga, left valve, SEM ol H||||r|\|n- showing pric
LT g;—l-” S (AC! J3-35. I?!Ilrf. 11 |-’|H'—~" trom Messina ]‘..ll'\ LSNM 63202, 33 l'\Ilt'( 1111
view. 34. Specimen 3. right 1 detail of hinge. 35-36. Specimen 1, left valve, inner and outer views: 13.5 1

dorsal '~|'_'| thy an
35. Spectmen
s. hinge broken: 12.2 mm. 39-40. RLP( from Rometta, Ttalv, left valve, specimen with |

=, ngl dlIVi Imner and outer e ¥ I 1 th 1ong
11-47. S. deshayesiana. 4143, |’||'.l|‘.|n' | of 8. ericia AMS 032068, left valve, inner. outer and dorsal views: 3.5
vpe 2. right valve. inner view: 2.6 mm. 43 '|'-|H'wi‘"lll::-'l|u| S, Japanicad ANSP 49639, right valve: 5.2 1 16—-47.

from India ‘i'_fll! valve, outer and inner views: 10.5 mm
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Paleohabitat: Middle and upper Pliocene beds
bathyal environments.

Material Examined: ITALY. Sicily, Messina, 35°11
N, 15°34' E, Seguenza, USNM 63202, 2 left, 2 right
valves. Middle Ph(}u*m' outcrops at Rometta, 4 valves,

RLPC.

Spinosipella deshayesiana (Fischer, 1562)
(Figures 41-54, 66, 67, 72-82, 93-102)

Verticordia Deshayesiana Fischer, 15862a: 35-36 (pl. 5, fig. 10-
11) [China Sea].

Verticordia japonica A. Adams, 1562: 224,

Verticordia ericia Hedley, 1911: 96; Prezant, 1998: 421 (fig.
9.16A).

Spinosipella deshayesiana.—Pontiers and Bernard, 1995: 110~
112, 143, 159, 161 (figs. 7-9).

Spinisopella ericia.—Poutiers and Bernard, 1995: 143, 159.

Verticordia acuticostata. —McLean and Geiger, 1998: 109 (non
Philippi, 1544).

Diagnosis:  Shell with 16-19 radial ribs uniformly dis-
tributed, closely packed: pre-umbonal region narrow,
smooth. Each rib bearing well- (h-\elnped crests with
small, prickly granules. Posterior cardinal tooth of left
valve hinge absent: main cardinal tooth of left valve low
and flat, \\ﬂ]] insertion of anterior valve edge approxi-
mately in middle region of this tooth; main L'.udm ! tooth
of right valve Il]“]l (about 10% of valve width) and
pointed.

Description: SueLL: Up to 18 mm. Color white. De-
aree of convexity (width/length) in each valve approxi-
mately 0.57. Outer surface spiny, spines organized some-
what radially, parallel to ribs: each rib with well-
deve ]0pl « crests with small, l)Il(“\ aranules (Figures 42,
45, 46, 45-54). Sculpture of strong, uniform, arched, ra-
dial ribs, 16-19 in each valve (Figures 42, 45, 46, 50),
somewhat closely packed. Posterior edge about twice
broader than anterior edge. A concavity bearing trans-
versal ribs similar to ribs of remaining region present
between nmbo and anterior edge (Figures 43, 53); pre-
umbonal region narrow, smooth, about 10% of shell
length (Figures 43, 53). Anterior, ventral, and posterior
edges forming zigzag (Figures 42, 44, 47, 50, 51, 59, 67,
100). with tips projected, longer, and narrower. Hinge
with a large cardinal tooth in right valve. stubby, tall
(about 10% of valve width), broadly pointed. somewhat
flat (Figures 44, 47, 51, 59, 67); (‘lll'l't'H])l:l](l(’Tlt socket in
left valve shallow. restrict to dorsal surface; this socket
flanked by small posterior tooth, with insertion of ante-
rior valve edge approximately in middle region of this
tooth (Figures 41, 50), anterior tooth absent (Figures 41,
o).

Litnopesma (Figures 93, 96-99): Saddle-shaped,
hemi-cylindrical. Dorsal surface concave (Figures 97-
98), flanking ventral surface of hinge. along Vi of hinge
lenath: located just posterior to teeth. Left and |iU'||l
edoes straicht, turned Wi ards and medially, connected
with valves by dark-brown lig oarment inside |11|1|u:|m] cav-
ity closer to |||1|f_{t inner edve (Figures 100-102). Outer

surface convex, covering dorsal-middle, inter-umbonal
region of visceral mass (Figure 75). Anterior and poste-
rior edges concave; anterior edge slightly deeper and
with tenuous slope. Both edges covered h\ opaque, vel-
lowish periostracum (Figures 96, 101, 102). Lithodesma
thickness L‘filll\dl(.llt to that of shell.

Major MuscLEs (FIGUREs 72-75, 77, T8, 80, 91, 92):
Both adductor muscles similar in size and position (Fig-
ures 72-75), near valve edges; insertion size equivalent to
1/20 of valves inner surface each: appruximutel}f two
times taller than wide; outer length about half of inner
length, with insertion in valves greatly oblique (Figures
75, 91, 92). Anterior adductor muscle with anterior re-
gion about 3 times narrower than posterior region, di-
vided tl'uns\'ersa”_\' (dorsoventral) in two similar halves
(quick and slow components). Posterior adductor muscle
similar to, but inverted arrangement in comparison to
anterior adductor muscle: components different, how-
ever, one of them horseshoe-shaped, occupying ventral
and posterior sides (Figure 77); another component fill-
ing internal region of muscle, only exposed in posterior
and dorsal sides (F igure 77). Pair of anterior foot retrac-
tor muscles long and narrow (Figure S0); originating just
dorsal to anterior adductor muscle in area (({muilem to
1/10 of adductor (Figures 75, 80): running ventrally and
l)mtﬂunl\ upu(ulmd after insertion in anterior and lat-
eral regions of foot base. Pair of posterior foot retractor
muscles similar to anterior pair, but about half narrower
(Figures 75, 78, 80): originating just dorsal to posterior
adductor muscle in area wpmak nt to 1/20 of that ad-
ductor; running ventral and ante riorly; inserting in pos-
terior and lateral regions of foot base. Pair of palp
muscles, septal and pallial muscles described below. Pair
of foot protractor muscles absent.

FooT anD Byssus (FIGURES 73, 74, S0): Foot conical,
pointed: estimated volume equivalent to 1/6 of that of
chamber of valves; base located in middle region of ven-
tral surface of visceral sac. Byssal furrow shallow and very
narrow, length about half of that of foot, offset ventrally
and distally, Iving along posterior surface and midline,
ending at short distance from foot apex. Byssus found in
a ‘Hl]l“’l( specimen, brown, with single filament, narrow:
proximal end attached to distal region of byssal furrow.

MANTLE (FIGURES 72-74): Dorsal fusion of mantle
lobes about V5 of their edges, along entire hinge length
and about Y of valves hu"ht hl\\dil] \(3|t1.l| in both
sides. Edges of mantle lobes with two folds. Inner fold
fused between two lobes along entire posterior halt (ex-
cept for siphonal apertures) (Figure 74). Both lobes free
from each other along anterior half, up to dorsal level of
”]t( ||U|' (I[I(Illl tor 1MmMusc Ii 1|| {Ilt\ re ”]l]]l I'I(}i}l I(]l[l\ are (]I-
similar size, with height ((Illl\dll nt to Vo5 of valves h:'l}_]lt
Mantle edges thick, ||1|1.\L||I.n, mse |l|(>n relative ]_\ thick in
pallial line (Figure 72, pm). Pallial muscles originating in
|1;L||i;l] line in location about ¥4 from ventro-dorsal dis-
tance: no clear p.‘l”i'ﬂ sinus, Incurrent 'ﬂ'phnn as aperture
lIl H R I'Jlll'lll Illl e II I'|'\ I'll‘\'lll'[! fII ]l'lllt IF |'||.E|'|l]l e i{'-rl f“li!ﬁ
‘I_I]l ltllll llll}lll I_> II[ 'pfl"bl,l 1|(l| fl]\l (l e lrl(}ll l'FI s llltl(




Figures 45-63.
12.5 mm. 48. Left valve. outer view
w. 23. Anterior view. 34. Dorsal view

Sy
1562a). richt valve. 38. Inner view specimen 1. 539, Inner view, specimen 2; lenath

l)“ Onter view, lett l|l
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Sta. CP1475, Fiji

inner view. 32, Posterion

\!-.'.rf-'--ijrn lla species Shells. 48-54. 56=-59. S. \Jr{r.ul(a'\.'mm_ adult spectmens 18-53. MNHN

9. Richt valve. outer view. 50. Left valve, inner view. 51, Right valv
HGLC, from Philippines; 11.8 mm. 535. S. agnes paratype, BMNH, 15.2 mm. 56-59.

itvpes of S. deshayesiana MNHN. 536. Outer view speciimen | left valve. 37. Outer view specimen 2 |llr\\||||'\ fionred by Fische
2 8 mm. 60-63. S. costeminens Holotvpe MNHN

61. Outer view. right valve. 62, Inner view, left valve. 63. Inner view, right valve; 17 mm
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Figures 64-71.

longer dorso-ventrally (Fieure 76): walls thick, muscular:
outer surface flanked bv 9 tentacles surrounding siphonal
aperture; all tent: u|u of similar size, turned inwards,
somewhat conical. [1[1 blunt and rounded, |t-1|-,'ji| ¢~||||i\;l-
lent to that ni'xj[lllull'sl aperture: single ||1111'|jn-:1 tentacle
located ventrally: five \l[lllltLII\ smaller tentacles located
extern: l[[‘\ 1|||t[\\ Ly between *-.|E yhonal .[I\l rture and
mantle edge, of similar size, about s of size of major
tentacles, \\l'H \l']l.l]'-l[t‘tl from each other, one of them
located in u-r|[|';l| region nl'w[‘hnn'i] aperture, other four
located laterally,

[ncurrent H1]3|'IUII a small pore located in small elevation,

ventral hall of \||m]1m| (Figure 76).

APProxin: ate |\ michw: )" between excurrent ~.1[J|u|:| and

hinge: a |1||l of small tentacles similar to secondary ten-

tacles of incurrent \IE‘»]HJH\ located late ||]|\ 1 lll]l\l[
redion ol xs]:||r-|| base (Figures 74, 76, 77). |i;|1]|;1| mantle
gland present along mantle edges outer fold (Figures T3,

92, mg), occupying about hall of outer fold volume, situ-

ated closer to inner surface of this fold

PALLIAL CaviTY (FIGURES 73-75, 94, 95): Occupying
about 70% of volume of valves. Transversal, horizontal
septum located .ula|_1|'||'~.||r|.:1r'|\. michway in animal, i.e.. su-
|l!.| i!|"| IIIi!'II "\I'|3|.I|i'll.llll’!il'l"\llil'!!'lll‘.ill!'”l ]l'll‘_"”l'l'.l'ﬁ‘-
11T __‘ |'.| Ii'l] |J-I||I\ ;Il-_‘. "-.!|||' l.rl!ulu'i] l1:||]‘w }"I'j‘llll'\

T3, 81. 95 Pp that OCCUPN anterior third ol |1<JM.I| sSHr

Spinosipella species. Shells. 64=65. S. costeminens Holotvpe MNHN. 64. Right valve, anterior view. 63. Left
valve, anterior view: 17.0 mm. 66=67. S. ericia Ht:]ill\[u- AMS, right valve. 66. Outer view. 67, Inner view: 5.8 mm. 68-71. S
costeminens lacking projections on ribs, MNHN (Sta. CP 992, Vanuatu), richt valve. 68. Outer-right view. 69. Anterior view. 70.

Posterior view. 71. Inner view; 29.0 mm.

face of infra-septal chamber, permanently open as a fun-
nel. Pair of pi]l) muscles (Fiegures 72, 74, 79, Im) located
laterally; originating in anterior re "lnunl umbonal ¢ l\IH
n a t|;~\l mee [rom mwmnl anterior foot retractor u[m\.l—
lent to V5 of anterior adductor muscle he I‘_{FI[. located in
same ||111'i/.l:l|[il| level r}i'nl']""'lll ol anterior toot retractor:
size ='1|I|i\;l|i'1|i to 4 of that of anterior foot retractor;
running ventrally attached to mantle for a distance
l-z{lli\:l]:-n! to V6 ol valve height: \pn-.‘u]in'_( after insertion

lateral region between inner and outer hemipalps.
’;|]|1 muscles also connect anterior end ol septam. “."P‘
tum with two constituents: external one ]!Ilullltltl In i
fold of mantle (about 24 of se ptum areal; intern: il pro-
duced Ir\ vill (Figures 73, 95). External se plum e Jement
lln: ]\ Tsc ||| 11, 'IHI'\[I. riOr IMuse ]: ] iJII"II'I III1I" dSs [J.‘iil'.
just dorsal to posterior adductor musc le (F icure 77, ms);
running ventrally immersed in mantle, at some distance
from each other n'+{|1i\:t|v||f to half of their width) and
from midline, gradually becoming wider and thicker, in
anterior surrounding posterior surface of posterior ad-
ductor muscle and lateral edees ol exenrrent \i]llliill'_
some m't'rml]:u'_\ muscular bundles originating [rom cen-
troposterior region ol posterior adductor muscle uniting
with main. vertical bundles (Figure 77): muscles k|mm|—
ing within septum i region between incurrent and ex-
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Figures 72-75. _\!J.'.'r.-.-\.'Jn-'!'l!'ln' deshayesiana Anatomy. 72. Whaole specimen just extracted from shell, right view. 73. Same. right

mantle lobe in its infra-septal region removed. richt-slichtly ventral view. left shell valve also shown. 74. Same. richt mantle lob:
almost ('il[lll'llt'fl‘]‘. removed !"I'_'ZIII lnil'[i[?h Of Hq'['lrl‘.‘.ll ‘il\ll removed. 73. whaole Spectmen 1]::|'\.[]—\]5<_[F|[[\ |'1.'_{l1[ view, most of mantle and

dorsal intecument artificially shown as transparent, lithodesma (It) shown in its in sifu 1H]ﬁrr{n'_{_\ Scale bars = 2 mm
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Figures 76-79.  Spinosipella deshayesiana. Anatomy. 76. Detail of region of siphons, posterior-slightly right view. 77. Peri-anal
chamber, right view, adjacent region of right mantle lobe sectioned and deflected to show inner surface and muscles, inferior region
or right mantle lobe removed along median line. 78. Hl'nir-|l(‘l'i('.(l'|]i.‘L] region and adjacent stroctures, right view, right wall of
pericardinm removed. 79. Whole right view, showing topology of genital system, reno-pericardial structures, palps, main canglia and

muscles, most structures artiicially shown as 1r.:nh||:n:-||t. Scale bars = 2 mm.
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Figures 80-82. Spinosipella deshayesiana. Anatomy. 8§0. Whole right view, emphasizing digestive structures, main musculature
and main nervous ganglia; topology of some adjacent structures also shown, evervthing else represented by transparency. 81. Same,
anterior region of digestive structures opened longitudinally, some objects inside stomach preserved, topology of some adjacent
structures also shown, 82, Visceral ganglia (left), ventral view, and pedal ganglia (right), ])lihl('l'l:—tltll‘.‘-&:ll view. Scale bars = 1 mm.

current siphons. Outer component of septal muscles in-
serted in shell just ventral to posterior adductor muscle
(Figure 72, sm). in area equivalent to 1o of that of ad-
ductor muscle insertion. Internal element of HE'I}IHIII
constituted by gills. Gill with both demibranchs narrow,
of similar size. flattened, in same plane of remaining
septum: both gills surrounding posterior and lateral re-
gions of foot base (Figures 73, 75, 95). Gill attached to
remaining septum via tissue; gill attachment to foot by
cilia. Connection between gill filaments of 6-7 longitu-
dinal, equidistant bridges of similar width of filaments.
Papilla situated in posterior region of roof of supraseptal
chamber (Figures 75-50. 94, pi), positioned just ventral

to visceral ganglia, internally solid; length about Y0 of

posterior adductor muscle length and about % of it in
width: tip broadly pointed. normally turned to anterior.

VISCERAL Mass (FIGURES 72, 75, 79): Strongly bilobed,
as internal mould of well-separated umbos (Figures 72,
75). Most dorsal structures. just inside valve apexes,
formed by sponge-like connective tissue. Pair of ovaries
cream in color, occupving central and dorsal regions sur-
rounding stomach and digestive diverticula, reaching
dorsal areas up to dorsal h‘pnugt'—lik(' connective when
fully developed. Testes brown. consistence harder, lo-
cated ventrally and laterally, totally separated from ova-
ries; anterior region irregularly digitiform (Figures 75,

79. ts). Digestive diverticula situated compressed be-
tween stomach and gonads. color greenish-beige: occn-
pying about V5 of visceral volume. Stomach and intestine
]_\-‘iu}_{ in central region, occupying about Vi of visceral
volume (Figures S0). l'l('nu-p{'|‘i{';||‘t1iul structures located
just anterior to posterior adductor muscle and posterior

foot retractor muscles, with volume approximately 6 of

visceral volume (Figures 75, 79).

CIRCULATORY AND EXCRETORY SYSTEMS (FIGURES 75,
78): Pericardinm located at short distance anterior to
posterior adductor muscle: with about hall’ of reno-
p('l'it‘m‘(li;t] volume, and with a pair (Jl‘t‘.ﬁllitll.‘éill]l.‘i toward
anterior, surrounding roof of pallial cavity where lies pair
of auricles. Auricles connecting to anterior end of gills, in
short isolated ctenidial vein (Figure 75, cv): abruptly
curving towards I)r:-si(-riur and dorsal; after this curve,
auricles increasing gradually. surrounding obliquely pe-
riphery of visceral mass in roof of pallial cavity (Figures
72, 75), walls thin, translucent: close to midline auricles
iI]H'Il]ﬂI_\' narrowing and connecting to ventricle (Figures
75, 78); posterior region relatively lobed. Ventricle lo-
cated in center of pericardium, surrounding intestine:
I'("]Eifj'\'l.‘l"\' HArrow, Killlli‘}' |J|t:.\'t|)' solid, color dark |Hll'i}Il‘-
almost black: most of renal ql;iml located just anterior to
pust('ri(:r adductor muscle, ventral to |)t-rit.“.u'1|illln Fig-
ures 75, ki): a pair of folds originating from this region.
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running long roof of pallial, supraseptal cavity, just ven-

tral and external to auricles (Figures 74, rf), this pair of

folds with about 5 of suprase plal chamber height, run-
ning posteriorly in middle region of roof of this chamber.
gradually dppm.l(hmtr visceral mass towards anterior,
ill.&ll}}_: to visceral mass after ranning about % of chamber
length (Figure 74). Pair of nephropores as small slits
located in posterior region of supraseptal chamber, cov-

ered by posterior end of renal fold, just dorsal to pair of

posterior retractor muscles of foot (Figure 74, ne).
DIGESTIVE SYSTEM (FIGURES 80, S1): Palps partially

described above (pallial cavity), w idely fused as pair of

folds along midline (Figures 95. pp). \[tmth central (Fig-
ure 93, mo), with s]]tmtt( 1 relatively well dL\(]ni‘u d.
]Lm hi ous with a mnt 145 of visceral mass length, not

att: mh( d to anterior adductor muscle. width d]mut 14 of

that of anterior adductor muscles; wall relatively thick,
muscular: inner surface with about 20 ll)]l\l‘rilll(lil'!;l[‘ nar-
row, low folds as continuation from those of palps (Fig-
ure S1). Stomach main chamber with about Vi of visceral
mass volume, elliptical, anteroposteriorly longer; walls
thick, muscular (Figure 91, Gastric inner surface
smooth: two pairs of ducts to (]i”mti\'c diverticula
present, each one located in ventro-lateral region just
posterior to e \(J}}Ildlf{ sal insertion. Stomach nor mally con-
taining 3—4 N)pml crustaceans (Figure 81, cr). Style sac
with about ¥5 of gastric main chamber volume, located in
middle ('ll“-"d\l] ic ventral wall, somewhat e ”11‘1![( al llll]l"l T
dorso-ventrallv): crystalline style ocenpying entire stvle
sac (Figure ‘-l «.\‘_ imner surface of at\h' sac smooth,
lacking any fold separating it from intestine: gastric
shield lac Lmtl Intestine a single sigmoid loop with about
halt of stvle sac width. Inner surface simple. smooth.
Intestinal portion crossing through lll’l‘itartlilll'n in some-
what 'cLI'Il'l’I'E]ll'J(JS'[(‘I'ﬁ}]' direction. Rectum attached to dor-
sal and posterior surface of posterior adductor muscle,
with about 24 of remaining intestinal width. Anus .\'imlﬂc-,

sessile, located in ventral third of posterior surlace of

posterior adductor muscle (Figure 77).

GENITAL SYsTEM (Partially described above under Vis-
CERAL Mass): Pair of testes and ovaries converding to a
single common. short duct, of about 15 of visceral mass
length. Cenital pores small slits located at short distance
from nephropores (Figures 74, 78, 94, ga)

CENTRAL NERVOUS SYSTEM (FIGURES 80, 82): Cerebral
L‘un_ﬂli;l somewhat triancular, each ;’;m}_ﬂinn with valume
equivalent to s of that of anterior adductor muscle;
anterior end narrow, possessing thick pair of nerves run-
ning to pallial region dorsal to palps; pair of ventral
nerves also thick, originated in middle region of ganglia,
running ventrally to palps; Posterior end originating
(Figures S0, 106): cere Dral
commissure length about Y4 of posterior surface of an-

cerebro-visceral conmective
terior ;L(it]ll('ltn' llltl\':']i'. Pair of t':'1':‘}ll'n—\'i.\'t'l'r';l] CONNIS-
sures relatively thick, running though visceral mass be-
tween stomach and testes. Pair of pedal ganglia located
in ventral third of anterior pair of pedal retractor
muscles, touching these muscles. both ll:f;l”_\ {used with

each other along midline. almost forming a sphere, vol-
ume of both equivalent to that of each cerebral ganglion;
pedal nerves and cerebropedal connectives originating
subterminally in posterior surface of ganglia. l’a,n of vis-
ceral ganglia located anterior to v entral surface of poste-
rior adductor muscle: both also totally fused with each
other along median line. being somewhat squared in ven-
tral view: size equivalent to that of pedal pair of ganglia;
cerebrovisceral connectives and siphonal nerves located
in vertices.

Measurements (respectively length, height, width,
in mm): HGLC: 11.5 ]1}' 12.2 IJ}' 12.0; MNHN (Sta.
DWI11): 15.7 h}' {igrrd I)}' 9.2 (valve): MNHN (Sta.
CP889): 19.7 by 17.0 by 9.1 (valve).

Geographic Distribution:  South and Central Indo-

Pacific in 146-505 m depth.

Material Examined: l’au'ut\'pm of S. ericia: AUSTRA-
LIA: Sonth (I;llw\'\‘ilv.\'_ 74-183 m, 35°39" S, 136°40" E,
AMS 032068, 1 left, 1 right valves (Zoological Results of
the F.I.S. ENDEAVOUR, 28 Aug. 1909).

Other Material Examined: Holotvpe of S. japonica:
JAPAN. ANSP 49639, 1 slu Il MNHN. SW PACIFIC.
[ t)\dllll [slands, 16 lots [122 v]. TONGA IS. 12 lots [59

I GUAM. Marianas [‘\].1]](]\ Ylots [15 v]. AUSTRALIA.
szrh Cape Wiles, 1 lot [6 v]. NEW CALEDONIA.
South, 3 lots [T specimens]; Banc Esponge, 2 lots [3
specimens: Chesterfield Plateau, 1 specimen. PHILIP-
PINES. Aliguri Is. 2 lots [1 specimen and 3 v]; Bohol
Sea, Off Balicas: i Island, 1 lot [1 v]. FIJI. 1 specimen.
MYANMAR (BURMA). 1 lot [5 v] Preparis North Chan-
nel, 1 lot [4 v]: N.W. of Tavoy L., 1 lot [11 v]. ANDA-
MANS SEA. 1 lot [1v]. THAILAND. Phuket 1., 1 1ot [11
v]: Andaman Sea, 1 lot [1 v] (Details in Simone and
Cunha, in press.)

.‘inuu.\'é'.'h'ﬂr.r costeminens (Poutiers, 1981)
(Figures 60-65, 65-71, S3-92, 103-108)

Verticordia (Spinosipella) costeminens Poutiers, 19581: 351 (pl.
4, figs 14, text fig 3).

.‘i;ajuu.\'i;ar'ﬂri costeminens.—Poutiers and Bernard, 1995: 110,
143, 158 (figs. 1-2).

Diagnosis: Shell with 16-17 tall radial ribs, those
more posterior to middle surface very taller, normally
l‘)“\‘\l \\”](T llldlli‘ l l’\l' }“”}l(“””'\ .l[(lll'-r il]) 3 4 maore
]](J‘stl‘fl!ﬂ (I.I‘Ill[]“\. ]”\.\l > 1 I)Tl Cce i{l (I I'l\ i ve I"\ l(l” ¢1|1|] 1-
I]]\(‘ Tll],

I)mcripliml: SHeELL: Up to 30 mm. Color white. De-
gree of convexity (width/length) in each valve approxi-
mate ]\ 0.50. Outer surlace lnlt Klv. with somewhat cha-
otic organization | Figures 60, 61, '6S=70). Sc II]I‘)IIlIl «l by
strong, uniform, arched. radial ribs, from 16 to 17 in each
valve (Figures 60, G1): ribs increasing from region ante-
rior to umbo to region between middle and posterior
thirds, last ribs in this region taller and more st'p;u‘;ll:'i]
from each other, last one on a weak carina ( Figure 70);
larger ribs nnr‘rn;l”_\ possessing blade-like. projection
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Figures 83-86. Spinosipella costeminens. Anatomy. 83. Whole specimen with right valve extracted, right view. 84. Specimen
extracted from shell, posterior view, showing siphonal area. 85. Whole right view, some portions of right mantle lobe extracted,
particularly regions ventral to septum, and ventral and dorsal to renal fold (¥f) to expose inner surface; cerebral ganglion (ce) seen
by transparency. 86. Same, ventral-slightly right view. Scale bar = 5 mm.

along tip; posterior third as a slope. having 3—4 ribs simi-
lar to those of anterior region; blade like projection ab-

sent in some specimens (Figures 65-71). Posterior edge

about twice broader than anterior edge. Between nmbos
and anterior edge a concavity bearing transversal ribs
similar to ribs of remaining region (Figures 64, 65): pre-

umbonal region narrow. smooth about 10% of shell
length (Figures 64, 65, 69). Anterior, ventral. and poste-
rior edges forming zigzag (Figures 62, 63, 71, 103), with
tips longer and narrower I)rn_]':'l'h-d in those middle and
larger ribs. Hinge with a large cardinal tooth in right
valve, stubby, tall (about 10% of valve width), broadly
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Figures 87-90.

Spinosipella costeminens. Anatomy. 87. Whole

right view, mainly showing digestive tubes and main ganglia,

lupu]mr\ of some structures also shown. Scale bar = 5 mm. 88. Scheme of lavers of tissue in indicated re gion of stomach. Scale bar

= 0.5 mm. 89. Fore- and midgut opened hmdllu(hu dly for exposing inne .r surface (same scale of Figure 87

). 90. Foot. ventral-slightly

posterior view, sectioned transversally in two levels to show inner layer of tissues. Scale bar = 1 mm.

pointed. somewhat flat (Figures 63, 71, 103): correspon-
dent socket in left valve shallow, restrict to dorsal sur-
face: this socket lanked by small posterior tooth, with
insertion of anterior valve (dlrt dpl‘nn\lm atelv in middle
region of this tooth (Figure 62), anterior tooth absent
(Figure 62).

Additional details for this species see Poutiers (1981),
Poutiers and Bernard (1995).

LITHODESMA
to those in preceding species, differing in being propor-

(Ficurges 103-105): Characters similar

tionally shorter and wider (Figures 104-105). Length
about 5 to Ve of hinge length, and about 1.5 times wider
and long.

MAIN MUSCLE SYSTEM (FIGURES 83-87): Characters
similar to those in preceding species. Anterior adductor
muscle about 20% dorso-ventrally longer (Figures 83, 85).

Foot axD Byssus (FIGURES 85, 84, 90, 107): Shape
and disposition similar to those in S. deshayesiana. Byssal
gland relatively deep, running immersed in ventral re-
gion of pedal musculature at about half of byssal furrow

Figures 91-108.  Spinosipe M species.

Anatomy. 91, 8. costeininens, middle horizontal, longitudinal section T}IIIII]U']I visceral mass

at same level as peric: ardinm (MNHN sta. CP767, M: l”i}l\ 5 pwm). Scale bar = 2 mm. 92. Same, detail of posterior region of mantle

}l“llll r. Scale bar

I mm. 93-102. S. de \funjfe siana. 93. Detail of hinge region of left valve with lithodesma (1t) still attached, I‘Itflll

view. Scale bar = 2 mm. 94. Detail of posterior region of suprasept: al chamber, richt view, richt mantle lobe removed (MNHN sta.

DW1499). Scale bar

= Lmm. 95. Infraseptal chamber roof, ventral view, right mantle lobe removed (MNHN sta. CP767). Scale bar

= 2 mm. 96-99. Lithodesma (MNHN sta. DWT39). Scale bar = 1 min. 96. Ventral view. 97. Dorsal view. 98. Posterior-slightly dorsal
view. 99. Posterior view. 100. Same speciinen, empty shell, ventral view, valves slightly open, lithodesma still in situ. Scale bar = 2

mim. 101. Same, detail of hinge and lithodesma. 102. Same,

ventral-slightly anterior view. 103=108. S. costeminens. 103. Shell,

ventral view, \.1[\1"-.H[H':|| lithodesma still attached to left valve (MNHIN sta. CP1460). Scale bar = 2 mm. 104=1035. Lithodesma. same
lot (other specimen), dorsal and ventral views respectively. Scale bar = 1 mm. 106. Detail of anterior region, right view, integument

removed, mainly showing right cerebral ganglion (ee) (same lot). Scale bar =

I . 107, Infraseptal chamber roof, ventral view, right

mtle lobe removed (MNHN CP767). Scale bar = 1 mm. 108. Detail of posterior .Hillillﬂl;ﬂ' region, posterior view (MNIHN

( [ 1460). Scale bar 2 mm
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length towards dorsal (Figure 90, by). Thick muscular
layer surrounding a nucleus of conective tissue (Figure
90, ¢j).

MANTLE (FIGURES 84-86. 92, 108): Characters similar
to those in ln'm'u]intf species, with following distinctive
characters. Pair of secondary tentacles positioned be-
tween ineurrent and excurrent ‘\Il')}lil]l\ (Figures 84, 108);
remaining tentacles similar in size and position. Ventral
pair of tentacles of incurrent siphon .g.{'nvruli_\' svinmetri-
cal. Zigzag formed by mantle edge having secondary
folds positioned in more distal tips, 1mw|1f\ elated to
taller radial shell ribs (Figure 108). Radial mantle gland
(Figure 92) similar to S. deshayesiana.

PaLLiaL Cavity (FlcUures 85-S6, 107): Characters
similar to those in preceding species, except for wider
platform between posterior region of gills as part of sep-
tum (Figure 107).

VISCERAL Mass (FIGURES 85-57): Characters similar
to those in preceding species, differing mainly by wider
region separating pair of renal folds in suprase pt al cham-
ber (Ficure 85).

CIRCULATORY AND EXCRETORY SYSTEMS (FIGURES 85,
91): Pericardium and heart with characters similar to
those in S. deshayesiana (Figure 91). Kidneys of similar
features, differing mainly by enlargement of pair of renal
folds (Figures 85-86, D). taller and wider, almost divid-
ing supraseptal chamber in two—internal and external—
halves. Height of renal fold about S0% of that of su-
In'um_*l)tad chamber height. In addition to an enlargement,
both renal folds still have posterior end in more anterior
position and wider separation between folds and visceral
mass (Figure 83).

DIGESTIVE SYSTEM (F1oURES S7T-89): Characters simi-
lar to those in I\I‘('('l‘(II'ILIl_‘T species, l‘:ﬁ(]])ll;t}_‘fll.\; with abont
V5 of visceral mass length, running horizontally, perpen-
dicular to posterior surface of anterior adductor muscle
(Figure 87, es). Stomach main chamber with longer re-
gion as a blind-sac projected posteriorly. Gastric wall
constituted |1_\ external Lutl (:I weak (I)]IIll[lI\l’ tissue

It ¥

Figure 109. Geographic distribution ol Spinosipella spp.

coxiaf S linga

S dexhavesiana 225 agne.

(Figure 88, ¢j), two thick muscular layers of similar size,
Wi itll outer laver of longitudinal musc le and inner layer of
circular muscle (F igure S8, lo and em). Inner surface of
stomach (Figure 89) with posterior end of esophageal
folds clearly more evident that together form a flat fold.
Another ventral fold surrounding apertures to digestive
diverticula. Gastric style narrower (about % of gastric
width); internally a pair of tall folds separating mh-atuml
from stvle sac components (Figure 88, ss. in).

GENITAL SYSTEM: Characters similar to those in pre-
ceding species. Separated masculine and feminine com-
ponents of gonad shown through histological sections in
Figures 91(ts, ov).

CENTRAL NERVOUS SYSTEM (FIGURES 87, 106): Three
canglia with similar localization and size to those of pre-
ceding species.

Measurements (respectively length, height, width
in mm): MNHN (Sta. 1361): 22.0 by 28.1 by 12.5
(valve); MNHN (Sta. CC996): 20.0 by 24.3 by 14.3
(valve); MNHN (Sta. CP992): 19.6 ill\' 23.3 |).\' 12.6
(valve).

Geographic Distribution:  Tropical West Pacific.

750-925 m.

Depth Range:

Material Examined: Holotype; Additional material
(MNHN): SW PACIFIC. 4 lots [32 v, 11 specimens];
Wallis Is., 6 lots [15 v]; Banc Combe, 5 Lots [28 v];
Fortuna Is.. 5 lots [18 v]; Bane Waterwitch, 2 lots [3 v]:
Bane Tuscarora, 29 lots [63 v]; South Vanuatu - Monts
Gemini. 4 lots [4 v, 1 specimen]; TONGA IS. 8 lots [52
v]: Eua ls. 6 lots [ 12 v]: Seamount, 6 lots [29 v]: South of
Nomuka group, 1 lot [25 v]: Ha"apai Group, 2 lots [4 v]:

N I[;l.';llni group, Jlots [ 6 \']- NW Tongatapu, 3lots [16
v ! SW Tongatapu, 5 lots [22 v]; Tongatapu, 6 lots [8 v]:
S. Nomuka group, 2 lots [6 \]_ Vava' group, 1 lot [2 v];
NEW CALEDONIA. 5 lots [5 v, 5 specimens]; Lord
Howe, 1 lot [1 v]; Banc Nova, 2 lot [S v, 1 specimen];
North New Caledonia, 10 lots [tota 20 v]: South New

North Pacific

Ocean
.
Indic ‘i"“\-\ L
¥
g g L .". L e 8
Ocean 4 ! L
. * -
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Caledonia, 13 lots [46 v, 1 specimen]; off Norfolk. 18 lots
[9S v]: Banc Esponge. 11 lots [144 v]: Bance Kaimon-
Maru, 9 lots [3S v]; Bane Antigonia, 1 lot [1 Bane
jmnvzut -West, 4 lots [17 v]: Bane Intronvable. 7 lots [16
v]: Bane Stvlaster, 1 1ot [1 v] : Voleans Hunter and Mat-
thew. 2 lots [2 v]: S.E. New Caledonia, 2 lots [2 v]: East
New Caledonia, 6 lots [30 v] Hallia'(‘ui‘u'[ 1 lot [lota 12 v};
Banc Kelso, 1 lot [6 v]; 1. Lovaute, 22 lots [44 v]. FIJL.
South of Viti Levu. 42 lots [32S v]: Southeast of Viti
Lesu, 17 lots [37 v]: Bohol/Sulu Seas, 2 lots [3 v]: Bohol
Sea - Balicasag Island. 3 lots [5 v]: Bordau, 1 specimen;
TAIWAN. Bashi chanmel. 2 lots [3 v]: South China Sea,
1 lot [2 v]; East Taiwan, 2 lots [5 v]. (Details in Simone
and Cunha. in press.)

DISCUSSION

Tue GENUS SPINOSIPELLA WITHIN THE VERTICORDIIDAL.
Despite their larger size, the prickly outer surface of the
shell. and the reduction of the lmule, which differenti-
ates Spmu,w."m'r’r"a from the remaining verticordiids, this
taxon has traditionally been considered a subgenus of the
cenus Verticordia. This set of characters is sufficient in
my l?l““l(]ll t(] .i,"(l(_;lll S,’)”HJ\”J[ ('illr(f as d se l) llqlll U'(_ 1115,
This view was previously defended by the author of the
genus (Iredale. 1930) and by Poutiers and Bernard
(1995). Other distinctive characters are the spiral um-
bones (Figures 5, 7. 21, 22, 33, 54, 53), the tall, some-
what uniform radial \‘{'llllltlll'l.’ tnunlm]ur in section: and
the obesity of the valves. The spiral umbones and the
nhcuh of Sp.rum:_m Ala are qmtv similar to those in the
fossil genus Pecchiolia Savi and Meneghini in Murchison,
1550 [tvpe-species (by monotypy): Pecchiolia argentea
Savi and Meneghini in Murchison, 1850 (= Chama ari-
etina Brocchi, 1814) middle Tertiary. Europe| (Keen,
1969: S57). trom which Spinosipe lla differs in having
well-developed ribs and zigzag edges.
The tull genus status of Spinosipella is based on the
differences with the typical Verticordia sensu stricto
[(tvpe species (by monotypy) Verticordia ((m."nﬁumrs
‘3:)\\( rby, 1844, such as the higher size and obesity of the
valves: the additional deve Iupn‘u nt of the prickly surface
(which also covers the radial ribs, whereas in Verticordia.
when a p]’itH}' surface is present, it does not cover the

radial ribs), the absence of lunule; the spiral fashion of
both valves: and the simil: nll\ among the radial ribs (re p-
resentatives of Verticordia usually have an unusually
larger rib or space between ribs). The same set of char-
acters also differentiates Spinosipella from Triconulina
d'Orbigny, 1842 [type species (by mc:llut\]}\‘ T. ornata
d ()I!:l"u\ 1S42] in lh( sense of Jlmtf (1996: 4647).

Repre sentatives of Spinosipella also resemble those of
the genera Haliris Dall, 1886, and Euciroa Dall, 1881, by
their larger size, convexity, and pndxl\ shell surface. Spe-
nosip la differs from those two genera, however, in the
higher degree of convexity, re fected in more obese
shells in its species: in the much more tl{-\'{']npt'(l and
taller radial ribs: higher degree of spiralization of the
valves: and in the expansion of the ribs bevond the shell
margin.

Further analysis on the verticordiid systematics and
p]l\intﬂ ny can I‘J( found in the literature (e. g, . Pelseneer,
188S: Salvini-Plawén and Haszprunar, IlJ'S" Bieler and
Milkelsen, 1992).

COMPARISON BETWEEN THE
SPINOSIPELLA SPECIES

The differentiation between the five species of Spino-
xfpr”r.* is summarized in the respective (h:l}_{lmﬁ(’s and in
Table 1. The degree of differentiation in the samples of
each species examined allows for specific separations.
The number of radial ribs is the most notable feature;
despite certain a small amount of intraspecific variation,
the number of radial ribs is somewhat constant in each
species, at least in specimens of larger size. The fossil S.
acuticostata is the species with fewest ribs, 12-13 (Fig-
ures 36, 39, 39), while S. (f:‘x.";r:yrxir.'urf has the |'.1|‘f_:('31
number ol ribs, 16-19 (Ficures 46, 48, 49, 54, 53). The
other species possess an inte rmediary number of ribs.
The species of Spinosipella nsually have radial ribs of
relatively uniform size: the single exception is S. costem-
Hfl‘_ s, \\I]I(}! II s i]]}\ (_II'.“]\ |I|( I'E‘d"hll]'-r i)()\l* !l(]l]\ nl {II('
pmlvum shell slope, however, the ribs .llnnplf\ reduce
in size. although in some specimens, particularly in the
YOUng ones, this character is not so clear, i.e.. the ribs are
somewhat uniform-sized. The shell inflation is well de-
\'l’l(;pl’l] m most S;Jf.ﬂiu.s;’p;’ﬁrr species, but this is clearer in

Table 1. Comparison of characters between the five studied species of Spinosipefla.

5';);':4; IS lla

Character acuticostata

H;;.*'ur;.\jlm‘.fr'.-; (Aones

,‘é;ajm:.x-.ig:g Ma S!Jmu\-j;u'Hu .\';Jif:rrki;u'ffr.-;

tinga u'f'.\'fmf,r:'.s'f':farrf costeminens

Distribution Mediterranean 'I'rn[m'u] W. Atlantic:
Caribbean: to SE Brazil
Shell Inflated Strongly Highly
Sculptured between  Radial Disorganized
radial ribs
Prickly ribs outer Rough Rough
surface
Number of Ribs 12-13 1517

Size (mm 20.0 20.2

South and Central
Indo-Pacilic

.‘ﬂ'h':!l]ul\

Radial

S-SE Brazil '|1rupi:"t| West Pacific

W ".IH_\'
Radial

Highly
Disorganized
Wealkly pi'it‘H_\' Strongly prit']-.]_\ Rough
17-18 15-19 16=17
10.4 11.5 20.0
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the larger specimens; while the young specimens are
consideral ly flatter (Figures 41-45). The prickly outer
shell surface is an mltxfdll(]lllff character of the Spino-
sipella species: however, this character is conservative
among the five species; the single exception is the rela-
tivel v chaotic arr: mgement in S. agnes (Figure §) and S.
costeminens, while in the remaining species a radial ar-
rangement is apparent (parallel to the radial ribs) (Figure
39). The Pacific species S. deshayesiana has much larger,
crispy prickles along the tip of the ribs (Figures 42, 45,
46, 48, 49). This is lacking in the remaining species,
except in some very voung specimens (e.g.. USNM
S10889. S. agnes, 6 mm), where the prickles. however,
are not fully developed. The prickly surface is strongly
damaged in eroded specimens (Figure 55), becoming
almost completely smooth. Spinosipella deshayesiana,

pe thaps because of this character. has the distal I tips of

the zigzag edges of the shell even longer and more pro-
jected (Figures 41, 44, 47, 50, 51, 59, 67).
radial ribs is interrupted in the region between the um-
bos, where a triangular smooth area appears. This area is
l'ldlfll‘lll wly Lum: in S. agnes (Figures 7. 9). but is prac-
tically absent in §S. tinga (Figures 21, 22): it is narrow in
the remaining three species. The size of the specimens
appears to be another distinctive feature, as S. tinga is
small (around 10 mm), whereas the remaining species
are larger (20-30 mm). The hinge does not vary much
between the Spinosipe U(f species; however, some par-
ticularities exist. The posterior tooth of the left valve is
well developed in S. agnes [Figures 4, 10, 12, 27, 28
(arrow)], very low in §. acuticostata (Figures 35, 39), and
l')ld(f]td”\ al)wnt in remaining spe cies (F 1gures 20:.:25;
50). The tall and pointed cardinal tooth of the right valve
is more developed in S. agnes, in such it is also sharply
pointed and curved (Figures 3, 10. 12). In the remaining
species this tooth is weakly shorter and more rounded
(Figures 26, 34, 47, 51).

The geographic and stratigraphic distribution are
5('““’\\‘}13[[ b “\ ('\("Ill“i].\'(' {IIH‘ ||1('|"it “I. tl"." \il]l'(.'l.("i
(Fig. 72) ‘)pmrm;n lla acuticostata is the only Mediter-
ranean species, S. agnes occurs ; from Florida to Rio de
Janeiro, S. tinga is found from Rio de Janeiro to Rio
Grande do Sul. along the Brazilian coast. The fine-
resolution distribution of the Indo-Pacific species is still
Hlli']l'il]-\ }l“! S. flf('.\'fiff_fff'.\'jfflfff '.Ill(i .‘\.. ('l".\'“'“”‘”l"].‘-\'. E|I)|1l'i|1-
to be svimpatric. .'ipe'nu.\'r'p.-'ﬂﬁ acuticostata is a fossil spe-
cies, occurring in Pliocene strata, while the remaining
species are found in the Recent. .-\pp;arvnt]}' no Recent
S";rérfr;.a-é;n'ﬁ.u occur in the Mediterranean.

\ll \.'11||]}|:‘\' of Spinosipella from the Atlantic and
Mediterranean have previously been acce 11[{ «d as belong-
ing to the w11|'f|{' \|1[(|{"\ S, acuticostata (e £ Abbott,
1974: Abbott and Dance. 1983 Rios. 1994). However,
analvses of the {:rm]m]wm:l] UeOUT; lﬂlln and strati-
o 1[}]|]c differences, show that the separation into three
spec ies is warranted. As the ]‘Id')c (Il,lll't_[l s conside I.l]‘ll_\
during ontogeny, a specimen of S. agnes at same size as
the holotype of S. tinga was chosen to show the differ

The series of

ences between those species. Figures 25-31 illustrate
these differences. Spinosipella agnes has fewer, taller,
and more widely spaced ribs th.m S. tinga (Figures 19,

29). The shape of the shell ec dge is mmll more uniform
St tinga than in S. agnes, in llml the t!px of the ribs are
more expanded. (\temlm-r longer bevond the shell mar-
gin (Figures 20, 24, 28). The posterior cardinal tooth in
the hinge of the left valve is present in S. agnes, in ani-
mals l'll'“'l.’]‘ than 5-6 mm. \\-'||ih‘ this tooth is never
present in S. tinga (Figures 20, 25, 27-28, arrow). The
degree of convexity is lutfhn in .S agnes and in S. tinga
(Figures 30, 31); S. agnes has a degree of t'(m\t'\lt\'
i\\l(llh/l( ngth) in each valve of about 0.57, while . fmda
it is 0.47.

The comparison of the previously valid species Spino-

sipella ericia, including paratypes (Figures 41-44), and S.
deshayesiana. does not reveal any distinction between
them. Normally, specimens of smaller size were identi-
fied as S. ericia, and the large ones as S. deshayesiana.
But examination of shell features along a growth series
show a complete gradient linking the two taxa. The same
lack of distinction is found in the literature for both spe-
cies, including the original descriptions. For these rea-
sons, despite the fact that S. ericia is the type species of
the genus. the older name S. deshayesiana should be
used. Furthermore, a type specimen of S. japonica was
also examined (Figure 45). confirming the synonymy of
this species with S deshayesiana.

The distinction between the Pacilic s ‘pu:u:-i(’s' Spino-
ss;n lla deshayesiana and S. costeminens is not always

asy, With the ]Utfo u antity of \pvumtm kindlv pro-
\uh d by the MNHN (Paris). it was possible to tuml\ 7e
the degree of variation of both species. S;Jumupr Ala
costeminens mostly has samples with shell possessing the
<)I|t\h1|u|1|ltri‘\ Lntl't carina-like ~.|‘11|.l| |‘1(|th between the
middle and posterior thirds of the shell. but sometimes
this ridge is not so different from the others, and the
animal become more rounded, similar to S. deshayesi-
ana. The distinction is based mainly on the presence of at
least a weak carina in the region between middle and
posterior thirds. and also by the more robust |1(|<fc-~. of S.
costeminens specimens (Figures 60, 61), while those of S.
deshayesiana lack any clear radial carina and the ridges
are more delicate, nniform and apparently close from

each other (Figures 46, 48).

The lot USNM 63200 includes 3 valves (2 left and 1
right), collected in Barbados, the known }_:('{!;[l'n]ﬂli[' dis-
tribution of Spinosipella agnes. However, the right valve
has the characters of S. t!';'.\.".-:.*:;r.\'.ﬂ'rnim instead of those of
S. agnes. In addition, is looks different in the state of
('()l’l.‘il'r\’:itl‘l)ll. (_’I\Tl]l‘ .'l]ll! ;IHSI)('iilll‘(I .‘{l'(lill]l’lll. I‘l‘(l||1 tlll'
other 2 valves of the same sample.

DISCUSSION ON ANATOMY

More i||—(|c'p!]i anatomical lIl'Nt'T'i!l“lHlH and discussions
on verticordiids are prn\'i:[(‘ul h_\' Allen and Turner
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(1974), who studied 19 species of several genera. How-
ever, no information on the anatomy of the genus Spi-
nosipella is found in the literature \Illll]ll”]l anatomical
information is available here nnl_\ for two ol the five
species of the genus (of conrse one of them is a Pliocene
fossil), some svstematic imlerences can be made based on
the scenario given in the literature the Verticordiidae and
related families (Allen and Turner, 1974, and others, e.g.,
Fisher, 1860, 1S62h; Pelsencer, 1888: Nakazima, 1967:
Allen and Morgan, 1981). Besides t]n' conchological
characters discussed above, some anatomical features are
possiblv restricted to Spinosipella. such as: the wide lith-
odesma (Figures 93, 96-104, 1t): the simplified siphonal
tentacles (Figure 10S). which normally have secondary

pe lplll 1e; the p.tp]ll.l on the roof of the excurrent chamber

(F igures TS8-S50, 85, 94 l‘n“ the absence of incurrent

valve in infrase ptal chamber. However, wide lithodesma
have been reported for Policordia lisbetae Knudsen,
1970 (fig. 90), which has very different shell and pallial
tentacular characters. The \tll(l\ on the incurrent sipho-
nal structures is of particular II]II)()IthI(.L‘ in wphhr.mch\
as the modified incurrent siphon is the main structure
used in prev capture (Morton, 1987).

On the other hand, some features appear to be char-
acteristic of Verticordiidae, such as: elongation of lateral
region of kidnevs; the muscular stomach (see also Pur-
chon. 1956. 1963): the separation between testis and

ovary. By the proximity of the (m[)ll wus from anterior

adductor muscle, by the lack of incurrent valve, and by
the simplitied buccal structures. e.o.. lack of buccal ul\'!t\'
and tongue, it is possible to suggest that Spinosipella is a
basal taxon inside V l'ItIL(II(]H(Ll{' Unfortunately, no
member of the Tenus was ;m;t]_\"/.('(l in the recent com-
parative studies on anomalodesmatans (Harper et al,
2006).
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