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3amer®u 06 anaTomuu HEKOTOPBIX TPONHIECKHX BUAOB Sphaerium s. (Mollusca, Bivalvia) ¢ peBusned ux
TakcoHomHYeckoro cratyca. Kopmomnn A. B. — H3ayyeHa aHaToMus 6 BUOOB Tponuyeckux cepHui.
TMpusHaky HedpuareB (OTHOCHTENBHO HEGONBIUOH BBIAEAUTENBHBIH MELWIOK U IMHHAs BOPOHKA
HedpocTOMa) IOKa3bIBAIOT TMPUHALNEXHOCTb 3THUX BHUIOOB K poay Musculium. BblBieHa Taxoke
reTeporeHHOCTh MO NMPpU3HakaM cHGOHaIbHOM MYCKyaaTyphl: adpuKkaHcKWe BUAbl M. hartmanni (Jick-
eli) u M. stuhlmanni (Martens) uMelor Haubonee cuIbHblE BEPXHHE PETPAKTOPbI BLIBOAHBLIX CH(OHOB
M CXOOHbI B 3TOM OTHOLUEHHWU C CeBepoaMepUKaHCKUM M. transversum (Say). FOxmoamepHKaHcKHe
M. aequatroriale (Clessin) u M. forbesi (Philippi) U, ocobenHo, 3HaeMUKH o3epa Tutukaxa M. laurico-
chae (Philippi) n M. titicacense (Pilsbry), xapakTepu3yloTcs pelyKUMed YMOMAHYTHIX PETPaKTOpDOR,
NPOARIAA CXOACTBO C aBCTPAIMICKMMM BUAaMM Sphaerinova. [loka HesicHO, ABIAETCA JM 3ITO
CXOOCTBO cMHanoMopdueil unu napanenuamoM. [IpepioxeHo HoBoe noapoaoBoe Ha3BaHue Afromus-
culium B3aMeH npeokKynupoBaHHoro Pseudopisidium Komiushin 1995, ¢ TunosbiM BuaoM Pisidium in-
comitatm Kuiper, 1966 n3 I0Oxxoii Abpuxu. [Npeanonaraetcs, uto poa Musculium xapakrepuayercs
KOCMOTIONTUTUYECKUM paclpocTpaHeHUeM, B TO BpeMs Kak apean Sphaerium s. Str. orpaHWyeH
TonapkTHKoOit.

KnioueBbie cnoma: Sphaeriidae, Musculium, aHatomus, Ttponuuyeckas Adpuka, Hxwan
AMepHKa.

Notes on the Anatomy of Some Species of Sphaerium s. (Mollusca, Bivalvia) from the Tropical Regions
with Revision of their Taxonomic Status. Korniushin A. V. — Anatomical characters of 6 species of
tropical sphaeriids are provided. Characters of nephridium (relatively small excretory sac and long fun-
nel) show that these species belong to the genus Musculium. Heterogeneity in the characters of si-
phonal musculature is also demonstrated: the African Musculium hartmanni (Jickeli) and M. stuhlmanni
(Mandahl-Barth) have the strongest upper retractors of branchial siphon, being similar to North
American M. rransversum (Say). In the South American M. aequaroriale (Clessin) and M. forbesi
(Philippi) and especially in endemics of Lake Titicaca M. lauricochae (Philippi) and M. titicacense
(Pilsbry) the retractors are reduced, which is a synapomorphy or parallelism with Australian Sphaeri-
nova. Afromusculium nom. nov pro Pseudopisidium Korniushin 1995 is proposed for the South African
subgenus with type species M. incomitarum (Kuiper) distinguished by rudimentary siphonal retractors.
Cosmopolitan distribution is supposed for Musculium, contrary to Sphaerium s. str. peculiar to the
Holarctic region.

Key words: Sphaeriidae, Musculium, anatomy, Tropical Africa, South America.

Introduction

The genus Sphaerium in its broad sense includes relatively large sphaeriid clams with central or nearly
central umbones, 2 tubular siphons, 2-lamellar outer demibranch and multiplied brood pouches. Taxonomic
heterogeneity of the Sphaerium species inhabiting Holarctic region was shown in many recent publications.
The highly diversificated system proposed by Russian authors (Starobogatov & Streletskaja, 1967; Alimov &
Starobogatov, 1968) was not accepted in the other countries, but generic status of at least one former subge-
nus of Sphaerium, namely Musculium Link, 1807, has been almost unanimously recognized since Heard
(1977). According to the most recent reviewers (Hombach, 1980; Mansur & Meier-Brook, 1992), Musculium
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is distinguished from Sphaerium s. str. by many peculiarities of shell form and reproduction, by specific con-
figuration of excretory organs (long narrow funnel of nephrostome and small excretory sac without internal
valve), as well as by electrophoretic enzyme spectra. Most of the species are represented in the Palaearctic or
Nearctic regions: Musculium lacustre (Miller), M. partumeium (Say), M. securis (Prime), and M. transversum
(Say), but several species from the Southern hemisphere were also included here: M. rasmanicum (Tenison
Woods) and M. novaezelandiae (Deshayes). Usually genera Sphaerium and Musculium are distinguished from
Pisidium as a distinct subfamily Sphaeriinae (family Sphaeriidac). Some authors (Starobogatov & Strelet-
skaya, 1967; Komniushin, 1996) consider Sphaeriidae and Pisidiidae as different families.

Taxonomic heterogeneity of Musculium as such was inferred by Alimov & Starobogatov (1968) from
characters of ligament and siphonal muscle scars. Investigation of musculature confirmed the general idea of
this division, but the problems of names and ranks of the relevant taxa are still unsolved (Korniushin, 1996).

Many species from various tropical countries are listed now in the genus Sphaerium s. lato (Mandahl-
Barth, {988; Kuiper, Hinz, 1984 et al.). They were not studied anatomically and their generic placement was
not checked in the course of recent revisions. Thus, further investigation of tropical sphaeriids is necessary to
define the species composition of Sphaerium s. str. and Musculium, outline the distribution of these genera
and clarify intra- andintergeneric affinities.

Material and methods

Seven species and subspecies of Sphaerium s. lato distributed in tropical Africa and South America
were available for this study. Sphaerium hartmanni hartmanni (Jickeli) from Sudan was represented at the
malacological collection of Zoological Institute in Sankt-Petersburg (ZIN). The type lot of S. h. bangweoli-
cum Haas was studied at Senckenberg Museum in Frankfurt/Main (SMF). The lots of S. stuhlmanni Martens
from lake Victoria as well as those of S. lauricochae (Philippi) and S. titicacense (Pilsbry) from Lake Titicaca
were loaned from the Natural History Museum, London (NHML). The other 2 South American species,
namely S. aequatoriale Clessin and S. forbesi (Philippi) were obtained from the Museum National d'Histoire
Naturelle, Paris (MNHN) and collection of Claus Meicr-Brook, Tiubingen, Germany. Original identifica-
tions, whenever available, were checked by the author and some of them were corrected. Figures of shells
and hinges are provided here in order to confirm identifications.

All the mentioned species were represented by the lots fixed in alcohol. Several (3 to 5) specimens
from each lot were dissected. Nephridia were studied in situ; siphons with their musculature were withdrawn,
stained by water eosine and mounted on slides in Canada Balsam. Gills were stained by Grenacher's carmine
and mounted in the same manner. Anatomical terminology is provided according to Mansur & Meier-Brook
(1992) and Komiushin (1996).

. It is necessary to mention, that the genera Sphaerium and Musculium are understood here in the same
wly as by Heard (1977), and Mansur & Mcier-Brook (1992). Any discussion on the further splitting of both
genera seems to be premature.

Results

In the principal characters of the body plan, all studied species are similar to the
Holarctic species of the subfamily Sphaeriinae (in the broad sense). They have 2 si-
phons: the upper one with a pair of retractors, the lower one with 2 pairs. The outer
demibranch is rather developed (about 1/3 the heght of the inner one) and has 2 more
or less distingushable lamellae. Several brood pouches develop in each gill simultane-
ously.

The other characters indicate that the species observed here belong to the genus
Musculium. These are: thin and fragile shell, relatively narrow hinge plate, long funnel
of nephridium and small excretory sac without internal valve. Anatomical peculiarities
of each species are discussed below together with considerations on species affinities.

Musculium hartmanni hartmanni (Jickeli 1874) (Fig. 1)

Material: Sudan, White Nile below Bor, coll. 26 May 1964 by A. Monakov, ZIN, registered as
Sphaerium abissinicum, g1—3.

Material was originally preserved in formalin, therefore its present condition is
not good for anatomical work. However, some of the important characters are distin-
guishable. Nephridia are of the open type (pericardial portion visible between the
branches of dorsal lobe) with elongated dorsal lobe; their internal structure was not
studied. Siphonal retractors are long and strong, with their scars clearly separated
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Puc. 1-2. Auatomust Musculium hartmanni. 1. Musculium hartmanni hartmanni n3 CynaHa, komn. 3HH: a —
npapasi CTBOpKa JarepalbHO M (pPOHTANBHO;, b — 3aMOK; ¢ — 3alHME MYCKY/bHble OTNeYaTKd; d —
Hedpuaun popcanbHo. 2. Musculium hartmanni bangweolicum, napatunbl, SMF: @ — pakoBuna (iepas
CTBOpKA) JaTepaNbHO; b — aHaTOMUSA; ¢ — 3afHHEe MYCKy/IbHble OTMeYyaTKH; d — BepXHHe CHGOHabHLIE
peTPaKkTOpbl NaTepalibHO; ¢ — cHdoHaNbHBlE MYCKY/bl M3HYTPH; / — Hedpuauy AopcaibHO; g — Hedpuanit
BEHTpaIbHO, h — BOpOHKa HedpocToMa; aa — mnepefHWI ammyKTop; 45 — aHanbHBIA cHPOH; bs —
OpaHxuanbHblii cUGOH; dg — mNUILEBapUTe/NbHAs Xene3a; d/ — popcatbHas JonacTs HedpHOHA; €5 —
BBIAC/INTEILHBIN MEWOK; id — BHYTPEHHAA Nomyxabpa; /p — nabuaibHble najbibl; 1 — HebpUmyM; od —
HapyxHasa nonyxabpa; pa — 3agHHH apayktop; pd — TepUKapAMaibHBIA MNpoToK; sr] — perpakTop
aHalbHOrO cHQOHa K ero oOTneyaTok; sr2 — BepXHUH peTpakTop OpaHxvambHoro cudoHa |
COOTBETCTBYIOLIMIA OTTIEYATOK; Sr3 — HIDKHUi peTpakTop Toro Xe cudoHa. MaciurabHaa MHeika 1 Mm.

Fig. 1—2. Anatomy of Musculium hartmanni. 1. Musculium hartmanni hartmanni from Sudan; ZIN: a — right
valve laterally and frontally; &6 — hinge; ¢ — posterior muscle scars; d — nephridia dorsally. 2. Musculium
hartmanni bangweolicum; paratypes, SMF: a — shell (left valve) laterally; & — gross anatomy; ¢ — posterior
muscle scars; d — upper siphonal retractors laterally; e — siponal muscles from the inner side; f — nephridia
(dorsal view); g — nephridium ventrally; » — funnel of nephridium; aa — anterior adductor; as — anal si-
phon; bs — branchial siphon; dg — digestive gland; d/ — dorsal lobe; es — excretory sac; id — inner demi-
branch; /Jp — labial palps; n — nephridium; od — outer demibranch; pa — posterior adductor; pn — pericar-
dial portion of nephridium; sr/ — retractor of the anal siphon or its scar; s¥2 — upper retractor of the bran-
chial siphon or respective scar; sr3 — lower retractor of the branchial siphon. Scale bar 1 mm.
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fromthose of posterior adductors (Fig. 1, ¢). The number of brood pouches in dissected
specimens was 2 to 3, with 5 embryons each.

Musculium hartmanni bangweolicum (Haas, 1936) (Fig. 2)
Material: Paratypes: Lake Bangweulu, coll. in October 1931 by Haas, SMF 8789.

Some of the fixed animals have extended siphons; both siphons are of almost
equal length and tubular shape. All siphonal muscles are well developed; especially
long and strong are the upper retractors of branchial siphon, their scars lay apart from
those of posterior adductors (Fig. 2, ¢).

Nephridia are of the open type, with elongated dorsal lobe. Size and shape of ex-
cretory sac is typical for Muscul#(m (Fig. 2, g); internal valve absent. Funnel is long
and narrow (Fig. 2, h).

Brood pouches where not studied.

Remarks. Both studied subspecies of M. hartmanni are similar in their narrow
protruding umbone and narrow hinge plate, but can be distinguished by shell outline.
Their close affinity is confirmed here by characters of siphonal musculature. Taking
into account this affinity and clear generic characters of nephridium observed in M.
hartmanni bangweolicum, one may suppose that the variety of forms distributed in the
largest river systems of Africa and regarded by Mandahl-Barth as subspecies of
Spiaerium hartmanni belongs to the genus Musculium as well. Conchological characters
of the mentioned forms agree with this supposition. Similar dorsal view of nephridia in
both lots of M. hartmanni described here is also notable.

Large shell (more than 10 mm long), absence of nepionic caps, slightly elevated
ligament, strong siphonal retractors and open type of nephridium indicate some simi-
larity of the species discussed here to Musculium transversum (Say) from North Amer-
ica (anatomically described by Korniushin, 1996).

Musculium stuhlmanni (Martens, 1897) (Fig. 3)
Material: Lake Victoria, coll. by M. Graham 1930, NHML < 1930.8.12.16—...
A specimen available for anatomical study had contracted siphons. However, one

may deduce their strong development from thick layer of circular muscles distinguish-
able on the mantle preparations. Siphonal retactors are very strong (Fig.3, e), with the

Puc. 3. Musculium stuhlmanni u3 03. Buktopusa, NHML: a — neBasi ctRopka natepanbHo u ¢poHTaNbHO; b —
3aMOK JIEBOH CTBOPKHM; ¢ — KapAWHaIbHble 3yObl (BBEpXYy — MpaBOi CTBOPKHM; BHU3Y — JeBoii); d — 3aaHue
MYCKY/bHBIE OTNe4aTKy; ¢ — ciQoHaIbHble MYCKY/bI C BHYTPEHHE CTOpoHbl; f — HedbpHaKi NaTepaibHO; £ —
Hebpuanyn nopcansHo; # — HedpuaMit BEHTpaNbHO; i — BOpOHKa HedpocToMma. CokpallleHHsl Te XeE, UTO Ha
puc. 1—2. Macurrabxasn auHeiika 1 mm.

Fig. 3. Musculium stuhlmanni from Lake Victoria, NHML: g — left valve laterally and frontally; & — hinge of the
left valve; ¢ — cardinal teeth (above — of the right valve; below — of the left valve); d — posterior muscle scars;
e — siphonal muscles from the inner side; f — nephridium laterally; ¢ — nephridia dorsally; & — nephridium
ventrally; / — funnel of nephridium. Abbreviations the same as in the Fig. 1—2. Scale bar ]| mm.



Notes on the anatomy of some species ... 7

scars separated from those of adductors.

Both open and closed types of nephridium were observed. Dorsal lobe has square
form. Funnel is long (Fig. 3, i), excretory sac relatively large (Fig. 3, f, #) (in com-
parison with the previous species), no internal valve was found in the latter. Each of 3
brood pouches contained 1 or 2 embryons.

Remarks. Conchologically, this species is characterized by a round outline and
relatively broad umbones. Its placement to the genus Musculium is indicated by the
long funnel of nephridium. In configuration of the excretory sac, the species is some-
what intermediate between Musculiumgand Sphaerium (Dreher-Mansur, Meier-Brook,
1992), but is closer to the former in having no internal valve. The mentioned charac-
ters of nephridium are also shared with Musculium incomitatum (Kuiper) described by
Korniushin (1995).

Musculium aequatoriale (Clessin , 1879) (Fig. 4-5)

Material. Bogota, Columbia, coll. by Lindig in 1862, MNHN; Quito, Equador, coll. of Claus Meier-
Brook.

Some of the studied specimens had partially extended siphons, both of tubular
shape; in specimens from Quito (Fig. 4, d) somewhat longer than in those from Bo-
gota (Fig. 5, b). At least apical parts of siphons are separated from each other. Si-
phonal muscles are well developed, but relatively short (Fig. 5, ¢, e). Contrary to the
previous species, upper retractor of the branchial siphon does not extend beyond the
upper internal angle of the posterior adductor (Fig. 5, ¢). The relevant scars are well
distinguishable but merged to each other (Fig. 4, ¢).

Both open and closed nephridia were observed; open type (Fig. 4, e; 5, d) seems
to be more frequent; dorsal lobe of nephridium is evidently elongated. In the internal
structure (Fig. 4, f), nephridia are very similar to those of Musculium lacustre (Mull.)
described and figured by Korniushin (1996): funnel long, excretory sac rather small,
without internal valve.

Usually 3 brood pouches containing 3 to 5 embryones were observed in each gill.

Remarks. Having rather large elongated shell this species demonstrates some
similarity to Musculium transversum (Say) distributed in North America. At the same
time, it differs by somewhat reduced siphonal musculature. Upper retractors of the
branchial siphons are shorter even that in M. lacustre.

Musculium forbesi (Philippi, 1869) (Fig. 6)

Material: Bogota, Columbia, coll. by Lindig in 1862, MNHN; Siripata, Lake Titicaca, depth 13.7 m,
coll. 30 July 1937, collectors o 100172, NHML.

Configuration of siphons was not studied. Arrangement of siphonal muscles is
similar to that in M. aequatoriale, but upper retractors of the branchial siphon are evi-
dently shorter (Fig. 6, d, g). Their scars are seen as small appendages of adductor mus-
cle scars (Fig. 6, ¢).

Nephridia of the open or closed type (Fig. 6, e); the latter type dominates. In
comparison with the previous species, dorsal lobe is somewhat shorter, internal struc-
ture of nephridia does not differ (Fig. 6, /).

The dissected specimens had 3 brood pouches per gill with 1 to 3 embryos each.

Remarks. This species differs from M. aequatoriale by smaller size and more
convex shell with clearly distinguished embryonic part. Its umbones are often definitely
shifted posteriorly; such shells resemble those of Pisidium and were sometimes taken
for the latter genus (Kuiper, Hinz, 1984). Anatomically, M. forbesi differs from M. ae-
quatoriale by more reduced siphonal musculature, especially upper retractors of the
branchial siphons, and shorter dorsal lobe of nephridium.
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Puc. 4—6. AHaToMHA 10XHOaMepUKaHCKMX Musculium. 4. M. aequatoriale n3 Kuto, xomnexuus K. Maiiep-
Bpoka: ¢ — npaBasi cTBOpKa JlaTepanbHO UM (PPOHTANBHO; b — 3aMOK; ¢ — 3afIHUE MYCKY/bHbIC OTTIEYaTKH; d —
AHAaTOMHA; ¢ — HepUAUU NOPCANIbBHO U BeHTpanbHO. 5. M. aequatoriale n3 Borotel, MNHN: @ — nemas
CTBOpKA JIaTepaTbHO ¥ (poHTANbHO; b — CcHUGOHBI (MKCHPOBAHHOTO 3K3.,; ¢ — BEPXHME CH(OHABHBIE
PeTPaKTOphl JiaTepaibHO; d — HedbpHaHit IOPCANbHO; ¢ — CUGOHAIBHbIE MYCKY/Ibl ¢ BHYTPEHHEH CTOPOHBI. 6.
M. forbesi n3 Bororsi, MNHN: a — neBasi cTBopka faTepanbHO M (POHTANBLHO, b — 3aMOK, ¢ — 3aJHHe
MYCKY/IbHbIE OTTIEYaTKH; d — BepXHHE CH(OHANIbHLIE PETPAKTOPbI aTepaibHO; ¢ — HePHANH JOPCaNbHO; f —
HedpUIMiA BEeHTPATBHO (YacTb BBbUICJIMTENBHOTO MEIUKA HE MOKa3laHa); g§ — CcH(QOHaNbHBIE MYCKYAbl C
BHYTPeHHelH cTopoHbl. COKpalLEHHsA Te Xe, YTo Ha puc. 1—2. MaciutabHan auHeika | MM.

Fig. 4—6. Anatomy of South American Musculium. 4. M. aequatoriale from Quito, collection of C. Meier-Brook:
a — right valve laterally and frontally; » — hinge; ¢ — posterior muscle scars; d — gross anatomy; ¢ — nephrid-
ium dorsally and ventrally. 5. M. aequatoriale from Bogota, MNHN: @ — left valve laterally and frontally; 5 —
siphons (in the alcohol fixed specimen); ¢ — upper siphonal retractors laterally; d — nephridium dorsally; ¢ —
siphonal muscles from the inner side. 6. M. forbesi from Bogota, MNHN: a — left valve laterally and frontally;
b — hinge; ¢ — posterior muscle scars; 4 — upper siphonal retractors laterally; ¢ — nephridia dorsally; f — neph-
ridium ventrally (the part of excretory sac not shown); g — siphonal muscles from the inner side. Abbreviations
the same as in the Fig. |—2. Scale bar | mm.
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Musculium lauricochae (Philippi, 1869) (Fig. 7—8)

Material: Isla Titicaca, depth 7.8 m, coll. 26 July 1937, collectors o 967/6, NHML,; La Lagunillas, SE
end, stony shore, weeds, depth 0.3 m, coll. 2 September 1937, collectors ol166/9, NHML,; La Saracocha,
Lake Titicaca, depth 25-30 m, coll. 5 September 1937, collectors 1218/5, NHML.

Siphons of the studied specimens were contracted; one may sﬁ’ppose from the
weakness of circular musculature (Fig. 7, g), that they are rather short. Siphonal re-
tractors weak; upper retractor of branchial siphon does not extend beyound the inner
angle of adductor muscle (Fig. 8, b), its scar is not distinguishable (Fig. 7, d).

Nephridia may be of the open or closed type; proportions of the dorsal lobe are
approximately the same as in M. forbesi (Fig. 7, f; 8, ¢). Excretory sac is small, funnel
long.

The number of brood pouches simultaneously developing in the gill varies: 1 to 3
pouches were observed, remains of several older pouches are usually distinguishable in
front of the first one containing embryo. The number of young per pouch is 1 to 5.

Remarks. This species is characterized by evidently shifted umbone. Probably
for that reason the lots from NHML collection observed here were preliminarily iden-
tified as Pisidium spp. However, anatomical characters indicate their affinity to Muscu-
lium.

Musculium titicacense (Pilsbry, 1924) (Fig. 9)

Material: Lake Titicaca off Catachaca, depth 1.3 m, Chara among scattered Tortora, coll. 30 August
1937, o 1130/6, NHML; Taman, depth 56-61 m, coll.17 September 1937, g1322, NHML.

This species is distinguished by reatively small outer demibranch, but this charac-
ter is probably associated with smaller size of the animal. Siphons and siphonal re-
tractors are approximately in the same condition as in the previous species.

Nephridia of the open and closed types were observed. Dorsal lobe is evidently
shortened, especially in small specimens. Intermnal structure of nephridium is the same
as in M. lauricochae.

Maximum 2 brood pouches were found in gills of dissected specimens.

Remarks. Musculium titicacense is the smallest among South American species
observed here. Because of small size and evidently shifted umbo, it was originally in-
cluded in the genus Pisidium and re-described as a species of Sphaerium by Kuiper &
Hinz (1984). In anatomical aspect, it is very near to M. lauricochae; its peculiar char-
acters, namely small outer demibranch, shortened dorsal lobe of nephridium and lim-
ited number of brood pouches are probably correlated with size. Such a correlation was
shown earlier for the Palaearctic species (Korniushin, 1996).

Discussion

The data provided here shows that the genus Musculium is much more diverse
than considered earlier (Heard, 1977; Mansur & Meier-Brook, 1992): a number of
African and South American species belong here. Many tropical species traditionally
included in Sphaerium s. lato are still not studied anatomically; however, one may sup-
pose from the shell characters (Mandahl-Barth, 1988 et al.) that they are closely re-
lated to the Musculium species observed here. Thus, it seems quite probable that the
genus Sphaerium s. str. is not represented in the tropical regions and includes only
Holarctic (Palaearctic and Nearctic) species. On the contrary, Musculium is character-
ized by a wide (probably cosmopolitan) distribution. This kind of distribution, as well
as variety of habitats and considerable diversity in shell and anatomical characters be-
tween species from different continents suggest an ancient origin of the genus. It stands
in some disagreement with the data of other investigators showing that Musculium is
rather advanced group (Dreher-Mansur, Meier-Brook, 1992).
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Puc. 7—9. AHatomus sunoB Musculium n3 o3.Tutukaka. 7. M. lauricochae w3 Isla Titicaca, NHML: a — nesas
CTBOpKAa JlaTepalbHO M (DPOHTAILHO; b — 3aMOK; ¢ — KapAMHaIbHbie 3y6bl; d — 3amgHUE MYCKY/IbHbIE
OTTIEYaTKH; ¢ — PaKOBMHA MOJIONOTO 3K3. flaTepajibHO H (bpoHTalbHO; £ — %abpa; g — cudoHaNbHbBIE MYCKYJIbI
C BH HHeil cTopoHbl; & — Hedpuavu nopcanbHo M BeHTpanbHO. 8 — M. lauricochae 3 La Lagunillas,
NHML: a — nepad cTBopKa naTepanbHO U GPOHTATLHO; b — BepXHUe CU(OHANBHbIE PETPAKTOPbI JIATEPATLHO;
¢ — HepUIMH OOpCATBHO W BeHTpaibHO. 9 — M. titicacense w3 Taman; NHML: ¢ — npaBas ctBOpka
JIaTepa/ibHO U (poHTambHO; b — 3aMOK; ¢ — Xabpa; d — BepxHUe CUGOHAILHLIE PETPAKTOPh! JIATEPAJILHO; € —
cH¢oHATbHBIE MYC Mbl C BHYTPEHHEH CTOPOHBI; f— Hedpuauu gopcaibHO ¥ BeHTpanbHo. COKpalleHHs Te
*e, yTo Ha puc. |1—2. MacwutabHas nuHeiika 1 MM.

Fig. 7—9. Anatomy of Musculium species from Lake Titicaca. 7. M. auricochae from Isla Titicaca, NHML: a —
riﬁlt valve laterally and frontally; & — hinge; ¢ — cardinal teeth; d — posterior muscle scars; ¢ — shell of the
young specimen laterally and frontally; f — gill; g — siphonal muscles from the inner side; # — nephridia dorsally
and ventrally. 8 — M. lauricochae from La E?]gumllas HML: g — left vaive laterally and frontally; 5 — siphonal
retractors laterally; ¢ — nephridia dorsally an ventral’ly.'9 — M. titicacense from Taman; NHML: a — right valve
laterally and frontally; 5 — hinge; ¢ — gill; d — gger siphonal retractors laterally; ¢ — siphonal muscles from the
inner side; f — nephridia dorsally and ventrally. Abbreviations the same as in the Fig. 1—2. Scale bar | mm.
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Taxonomic heterogeneity of the genus Musculium may be supposed from the dif-
ferences in siphonal musculature described here. At least 3 species groups are dtin-
guishable by the degree of siphonal retractors development. The first group includes
large forms with long and strong upper retractors of the branchial siphon: M. transver-
sum, M. hartmanni, M. stuhlmanni and some poorly known forms from East Asia
(Korniushin, 1996, these data). If monophyly of this group is confirmed, the name
Paramusculium Alimov et Starobogatov, 1968 (type species Cyclas transversa Say, 1829)
may be available as a subgeneric name.

In the type species of Musculium — Tellina lacustris Muller, 1774 and several
North American species siphonal retractors are less developed, but also rather long and
strong (Korniushin, 1996). This group is considered in Russian literature since Alimov
and Starobogatov (1968) as Musculium s. str.; it has an evident synapomorphy —
separated embryonic shell which forms a cap (calycula).

The third group comprises the species with evidently reduced upper retractors of
branchial siphons (most probably an apomorphy): Musculium tasmanicum from Austra-
lia and M. incomitatum (Kuiper) from South Africa (Korniushin, 1995) as well as
South American M. aequatoriale, M. forbesi, M. lauricochae and M. titicacense. Along-
side characters of siphonal musculature, the mentioned species (except M. aequatori-
ale) are characterized by noticeable posterior shift of umbones, being similar in this
aspect to Pisidium. Embryonic shell may be well distinguishable, but never forms a cap,
thus the group under consideration hardly can be derived from Musculium lacustre
group, and more probably has the roots within the group which includes M. transver-
sum and M. hartmanni. One also cannot exclude parallel reduction of siphonal muscu-
lature in several taxa, taking into account presence of species with strong muscles on
different continents (M. transversum in America, M. hartmanni in Africa and some spe-
cies in East Asia).

Several subgeneric and generic names were suggested for species observed above.
Particularly, the genus Sphaerinova Iredale 1943 was established for the Australian spe-
cies included now in Musculium and monotypic subgenus Pseudopisidium Korniushin
1995 was introduced for Musculium incomitatum (Kuiper, 1966), distinguished by rudi-
mentary upper retractors of the branchial siphon. It is not possible to provide subgen-
eric division in Musculium at this stage of investigation, but one nomenclatorical con-
fusion needs to be settled. It appeared that the name Pseudopisidium was used earlier
for designation of another genus (Tashiro, Kozai, 1989). In order to avoid the homo-
nymy, we propose here the new name to substitute the preoccupied one.

Afromusculium nom. n.
Pseudopisidium Komiushin, 1995, Tashira, Kozai, 1989

Type species: Pisidium incomitatum Kuiper, 1966.

Short diagnosis: umbones of adult specimens evidently shifted posteriorly;
ligament enclosed or partially visible from the dorsal side, but not convex; upper re-
tractors of the branchial siphon reduced and tightly adjoin posterior adductor, the scars
of these muscules cannot be distinguished from the adductor scar; outer demibranch is
much smaller than the inner one and has small but distinct descending lamella; excre-
tory sac of nephridium rather large, but not extended, without internal valve; funnel
long. Coplete description is given by Korniushin (1995).

The subgeneric status of the South American species with reduced siphonal mus-
culature is not defined. Until anatomical investigation of the tropical Musculium is fin-
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ished, we hesitate to provide taxonomic name for the South American group, nor in-
clude it in any of the taxa established earlier.

It is notable that endemic species from the Lake Titicaca are similar in their prin-
cipal anatomical characters to the widely distributed M. forbesi. The differences con-
cern mainly the size and shell outline. Thus, despite the evolution in conditions of
isolation, all 3 species remain closely related. Degree of affinity of the species from
Titicaca to the other South American ones is approximately of the same level as that of
Baicalian species to their Siberian ancestors (Korniushin, 1996).
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JAMETKA

Amphipoea crinanensis (Lepidoptera, Noctuidae) — nepsan naxoaka B Boctounoii Espone [The First
Record of Amphipoea crinanensis (Lepidoptera, Noctuidae) in East Europe]. — B MaccoBbx c6opax Ha
CBET, MOCTYNMBILUKX Ha onpeaeneHHe B 3oosoryecknii My3eid MockoBcKoro yHMBepcUTeTa, o6Hapy-
XeH A. crinanensis (Burrows, 1908): 0 ¥ HeCKOJIBKO 3K3. TUIOXOH coXpaHHOCTH, Teepck. 06., JlecHoi
p-H, bopucobckoe, 8.08.1994 (Komoukos); o, Teepck. 06n1., LleHTpanbHo-JlecHoit 3anoB., 1996 (6e3
ngatel) (CokoBa); o, Bnaaumupckoit obn., Cynorckuit p-H, bpbikuHo, 23.07.1996 (YckoB); , PasaH-
cKkoii o61., OKckuil 3anoB., 29.06.1995 (Baunyios). Panee ug 6bin nasected u3s [llotnanauu, [ep-
MaHHu (cepep Illnessura) u Jdanuu. B [lonbwie, Benapycu, Jlutee, JlatBun M DCTOHMM 0O Hac-
TOSILETO BpeMeHU He oGHapyxeH. — A. B. Ceupunos (3oonornyeckuii Mysed MOCKOBCKOro yHuBep-
CHTeTa).
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