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THE FAMILIZS OF THE PEARLY FRESHWATHER MUSEELS
Joseph P, E. Morrison *

Brooks, in 1875, reporting on North American
“Unio” (actually Amblemidae), may have been the
first to indicate the true story of the development
and relationships of the pearly freshwater mussels, He
reported that the shell nucleus develops first as an
undivided, saddlesshaped structure on the middle of
the slightly efongate embryo. This stage corresponds
te the lasidium and the haustorium larva of the
Mycetopodidae and the Mutelidae, In other words
tiis first stage corresponds to the Mutelacea. Because
the embeyonic shell is later divided into two distinet
valves, the glochidium larva of the ihionaces is con-
siderod more advanced. 1 consider the Unionacea
maore advanced than the Mutelacea.

The Mutetacea possess the lasidium type of larvae,
with the strong developreent of anterior pallial pro-
cesses of the mantle, which are in effect attachment
processes that grow into the host tissuss in a mucus
blister on the surface of the host fish. When these
larvae are completely mature, they break off their
attachrent stalks and leave the fish hosts to begin
their adelt lives. This Superfamily contains the fami-
lies Mutelidae, Etheriidae, Mycetopodidaes and
Acostaeidae,

The Family MUTELIDAE, whose haustoria larvae
are incubated in the inner gills only, are African.
Spulhe, Multels, and & few other genera helong here.

The Family ETHERIIDAE (the “freshwater oys-
ters” of the larger Afvican Rivers) are distinet because
they are cemented o rocks, or other shells in rapid
water, Charncteristically they show blistered, greenish
nacre. In spite of being attachad, they have retained
both snterior and posterior adductor muscles, The
occurrence of eggs in the inney pills of the females of
the Flheria mussels indicates their relationship with,
and derivation from, the unattached mutelid mussels
of the same region,

The Family MYCETOPODIDAL of South Ameri-
ca, are gravid in the inner gills only, with the lasidia
larvae deseribed fivst by Von Thering. These lazidia
laryae also attach in & mucus “blister” to the skin of
the fishes, then when matore, hregk off the stbtach-
ment stalk to stard juvenile adult life. One genus,
Anodonlites, is living as far northward as Vera Cruz,
Mexico., Bartlettic mussels are only modified
Anadontites hooked Into fivm (rocky ?) hottoms, bub
are not cemented on. Most of the Myeetopodidae
possess markedly greenish nacre.

*Division of Moliusks, U. 8. National Mus X
ington, D, C. 20560 onal Museum, Wash

Another Family, the ACOSTAEIDAE, living in the
Magdalena River Byslem, are the “&;outh Armneriean
freshwater oysters”, The shells of Acosltgen ars
cemented {o rocky bottoms, but unlike the “African
freshwater oysters™, they are modified in the adult to
retain culy omne (ihe posterior) adductor muscle,
Their unblistered greenish colored nacre is 30 obviaus-
1y similar to the nacre of the Mycetopodidae from the
same region, that I consider them most closely
related,

The Unionacea reproduce by means of glochidia
larvae, distinctly bivalved from the later embryonic
stages onward. With many otker characters involved,
there is more apparent divergence and/ur convergence
in this complex of Families. They may have devel-
oped from more than one original ancestral stock,
This Superfamily containg the Families Margari-
tiferidae, Hyriidae, Unionidae, Amblemidae and
Pseudomulleridae,

The MARGARITIFERIDAE stand alone, not
directly in the ancestral line of any cther Family,
They have retained the most primitive gill structures,
with diagonal, incomplete gill septa, and incomplete
separation of the siphonal openings. Their very small
glochidia, borne in all four gills, are parasitic an the
gills of lfishes, The very few species ave relict, with
one species circumpaolar, and a very few others south-
ward in southesst Asia, and southeast Novth Awmerica.
The only two hkighly sculptured members of this
Family are known from North Vistnam, West of Can-
ton, China, in the Pesrl River Syster, and from the
southern United States (southern Alahama and
Louisiana),

The HYRIIDAE cawy their lopsided, subtri-
angular, hooked glochidia in the inner gills only. In
South Awmerics, Tetraplodon (Hyrin) and other genera
including the widespread Diplodon have been studied
extensively by Bonetto and other authors. The glochi-
dia larvae of the hyriid mussals are normally parasitic
on the external surfaces (fing, tall, ete.) of their host
fishes. Bonetto has indicated that some species of
Diplodon may have secondarily dropped the parasitic
stage on fishes and metamorphose directly. With
identical characters by definition, this Family nust
also include the genera and species of the Australian
Region often called the Hyridellidae, ete.. It seems
there are two Austral Regions, poplilm{.d by surviving
members o{' the H‘ymdse while mussels we consider
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wular, hookad gloehidia
carried only in the outer giils of the gravid females.
T glochidia are normally shed in stri
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an appropriste speeciss results in the glochidia being
appropriate speciss resulte he gl dia Deing

clamped (hooked) onto the fin or tail edge, {aliowed
by

morphosis to the juvenile ronssel. The tyoical genus
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Unio is Hving from Burope esstward zcross Asia to

China. Other velutives are known from Asia, On the
other hand this Family s represented in Norih

American waters only by members of the Subfamily
Anodontinas, These North American mussels, as well
2s all other Anodentinae differ from the typical
Unioninae by the partial veduction of, or the com-
plete loss of, the hinge teebh.

The AMBLEMIDAE, the most highly speeialized
free-living Unionacea, produce hookless glochidia,
usuaily of elongate shape, with short hinge lines.
Their glochidia are normally parasitic on the gills of
fishes, Some are gravid (carry the glochidia) i all
four gitls: some in the full length of the outer gils:
the most highly specialized in only a part of the outer
gills. With one exception, members of the fypical
Subfamily Ambleminze do not show any sexual
dimorphism of the shells, In Africs, Asia, and
Ameriea, genera of the Ambleminae include some of
the smallest and thinnest, as well as the largest and
thickest - shelled pearly freshwater mussels known,

The more specialized sublamily Lamusilinas shows
permanent modification of the marsupial portions of
the outer gills, and a corresponding permanent modi-
fication of the shells of the ferales, resulting in sexu-
al dimorphism of the adalt shells.

The necessity of parasitism on the gills of the host
fish species has led to a variety of “bait - mechan-
tss” thal serve to induce fish to “mouth” the glechi-
diz, and 50 enable the glochidia to reach the gl fila
menis, to be there encysted and undergo their lnrval
metamorphosis, In United States waters, the crimson
glochidia of Fusconain species, and the white glachi-
dia of Pleurobema and other related genera may be
shed in packages (cornglutinates) resembling pink o
white {flat) worms lying on the bottom. Cyprogenia
has been recorded as shedding the conglutinates en-
kire, resembling colled red worms, which are avidly
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festen” by fish. Plychobrenchus ejects entive con-
glutinates which reserbles in size, shaps
neyly hatehed fish embreos. A “tasty”
atiract predator fish speciss,

The mantle marging ventral to the siphons, of
some of the Lampsilinae of North Ameries, show
Plish o« bait” structures, The geonus Toxclasme has
small carunelss, which move i

and color,
mioysel to

Tiwiddling thumbs™
and attract small and/or young fish to eat the “wriz

g
gling red worms”, Ligumis and Villose have papilla
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that resemble worrns of varicus types. The raanils
marging of Villoso amygdala from southern Flovida
possess vavicolored brown and green papillaz thog
together resemble a caterpillay that has {2ilen into the
waber and is lying on the bottom,

The extreme “fish - bait” structure and mechanism
is shown by Lampsilis species. The females have an
eye-spotied, minnow-like montle flap bhalow the
siphons. These specially invervated flaps move and
resemble the intermittent jerking of 2 wounded min-
now. This occurs when the glochidia are ripe in the
late spring and the females are “up-ended” in the
botlom, thereby fully showing this action. The host
fish gels a mouthful of glochidia {burst oul of the

edge of the mavsupia) when it attempts to eat the
“wounded minnow”,

Ancther exireme is shown by the blue or white
flags” of cevtain Plagiole species, which

nay be
visible seven metves away in the ¢

© water over the
shallows, in their glochidia shedding sesson, Plagiola
rangiane Dea was known o local fisherman as the
“White Mouth” when it was desciibed 132 vears ayo.

The Family PSEUDOMULLERIDAY 15 the thirg
“fceshwater oyster™ family in the world, Pseudo-

mullerio §s liviog in certain rivers of southern Tag
The juvenile

ia,
mussel sbarks as & all  bilaterally
syrametrical bivalve, then g attached, and changes to
retain only one adductor musciz between the asyme
metrical attachad and free valves of Lhe adult mussel,
The general appearance, especialiv of the noeore of
Pseudomuligria, 1s so different from the green naces
of Acostaga of South Ameries § they should not
be congidered members of the same Family, Only
exarination of the marsupial gills and of the gochi-
dia of Pseudomulleriz can prove from which other

Family of the Unionacea they have been wodified,
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