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INTRODUCTION

Anyone Who has read or even leafed through texts on Unionacea gystematic
ssily understand the reason for this research which I bave undertaken, In fact
systematics of this group ot molluses is in chans, particuim?}.y at the level of

Nis systematic disorder is caused principally by the fact that the Unlom
wost bivalves, do not possess a atrycture which gives valid characteristics o :
e different species may he classified with any cortainty. The only structure uselul
tor classification, the chell, is in fact very variabie, as it is subject to enviromuental
fetors, and 80 does not lend itself to a sure identification. Inthe past, exactly ns has
happened in a1l the other groups of molluses, the study of the shells only has led 10
e creation of an ipcredible number of species, with the result that, if the place
where they were taken is not considered, it is practically impossible to disthyruish
gne species [rom another. Thus my atteniion was drawn to young pivalves, and in
particular to ihose larval forms known everywhere as “glochidia,” It seemed logical
phat larval forms which are highly differentiated, as in the glochidiwm, possessing a8
ey 40 A amall rather eomplicated embryo sheil, would provide on further study
seracteristics useful not only for testing the validity of the alassification of the dif-~
forent species, but alpo for the clarification of the interrelations between the different
genera,

Phe shell and the attgchment gtructures of the giochidium of Unio.

My research hegan with a study of the glochidivm af a population of Unio living on
e outskirts of Pavi According o gjig;ﬁ\(l%'?), the species should be U. elongaluiis
slaucinus POTTO, but in the past it has at times been called [, vaguiend and at other
times UL piclovuin Of U. athesinus.

e shell of the glochidium ig made of 2 triangular valves, thoe mirror imnge < (
pach other, held together by a ligament {(Fig. 1). Under the scanning glectron mic
gcope ab low magnification it is already possible to malke out that the outer surince
of the 2 valves is not smooth, but covered with numerous evenlyndistributed protu-
perances (Figs. 2 and 4}, Inmany placés the valve surface 18 furrowed as well with
pumerous small hollows (Figs. 3 and 4}, Finally, on examining fragments of valves,
it is possible 1O make out that the shell is made of 2 parts. One is external, like a
fhin skin, with the above described protuberances on the outside, and one is int
slline aspect, full of muniercus-holes {Figs. 2 and 3). The hollows »
oo of the valves originate in the furrowing of the external skin folt
tailine layer. In Both valves, the attaehment structure ig pitua
an e anterior ; nnd is made up of a margin possessiy qammerous pointed
{wigs. 8 and g3, Closing the valves the marging fold towar the inside; fastening ;
cabngg firmly fnio the tissues of the host fish (Figs. 10 aud 11], The apex of enaly
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292 PROC. FOURTH EUROP. MALAC. CONGR.

The shell and the attachment structures of the glochidium of Poiomida.

The research was carried out on the larval forms of Pdlomida littoralis litloralis
(Lamarck) from the river Ebro, Spainl In this specied which, according to Zilc
{1967) belongs to the subfamily Quadrulinae of the Umomc!ae there has been found 2
particular kind of glochidium, Iis shell in fact has an hemlspherzml shape and laeks
a spiny margin like that seen in Unmio. There are only small spines distributed all
along the edge of the 2valves(Fig. 12), On the cther hand the sculpture of the externs
surface of the valves strongly resembles that seen in Unio {Fig. 6). The exterml
protuberances, as seen in Undo (Fig. 5), completely cover the smallest spines of te
attachmoent edee (Fig, 7).

The shell and the attachment structures of the glochidium of Anodonta.

My research on the glochidium of Ancdonia was carried out on materials comiy
from 2 different distant populations of Anodonia, the one from Lake Maggiore and the
other from Lake Trasimeno {Italy). Nowadays these 2 populations, distinguished is
the past by many different names, should be considered as belonging to 1 single species,
Anadonfa cygnea (Linnaeus) accordmg to Zilch {1967)., The shell of the glochidium
Anocdonia, even if of greater size (about 300 » long), appears as in Undo, in a trizuguln
shape with 2 valves of equal size, held together by a ligament (Fig, 13). Inthis casey
too, the external surface of the valves is not smooth, both the glochidiuwm of thel
different populations having numerous hairy excrescences. These are very thick
the base of the shell (Fig. 15}, buf they become more and more rare fowan
cendral part of the valve where they arefound in parailel rows (Figs. 14 and 16),
the anterior apex of the shell the protuberances described are even rarer and
olnvious.

As seen in Undo, the shells of the glochidivm of Ancdonta are also found to consis o
paris, one external, a very thinlayer, the other infernal, much thicker and of ¢ ip
tine aspect {(Figg., 17 and 18). There are many holes in the latter (Figs, 18 and [0
The numerous hollowd which are seen on the outer surface of the valves (T‘1 i
and 18) originate in the wrinkling of the external layer over fhe holes in the o
laver, The attachment struciuvre of the glochidium of Ait)mmin

; ne 2 populations I examined, but Anodonic has cer
from those deseribad in Urio. On each valve they o
i covered with 1 pointed spines {Figs, 20, ZL,
r oepines than in Usie, both at the base of the spiny mar
taelf (Figs, 21 and 223,
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CONCLUSIONS

Besides giving simple information cencerning the morphology of the shell and i
bment structure of the valves of the glochidium I examined, I belive I have ol
wi their importance, The material 1 examined is too scant 1o give any practi it
result, but the lield is open, and with the help of Burepean malacologists i ol
{rom the rest of the world, I hope to be able to examine other materials and so by
a comparison of the data obtamed and attempt making use of these in a revision of t
ciasgsification of Unionidae.

}LMy sincere thanks to Dr. Adolf Zileh from Frankfurt, who sent me the material.

The shell

oy the goné

cleetron mi
sttachment &
sutticient ol

BOURCIUIGN
1T, Ty
uuumiuvwz

?Ei\.\‘.\, I“w
Mus., %
ST, A




GIUSTI 203
SUMMARY

e sheil and the attachment structure of the giochidia of some species belonging
ne genera Unio, Potomida and Anodonle have been examined with the scanning
qon microscope. The author points out that the number and disposition of the
himent spines and the external sculpture of the surface of the shell seem to offer
-sient characteristics to be used in the systematical study of these bivalves.
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TI1G. 1. The shell of the glochidium of Unio elongatulus glaucinus. The ligament (L) holdle

together the 2 valves (V). T20x.

PIG. 2. The shell of the glochidium of Unio elongatulus glawcinus. In this fragment it {a possi-
ble to see the external part of the shell like a thin skin (E) and the internal one of erystalline
aspect (. 3,000x.

FI6h 3. The shell of the glochidium of Unio elongalulus glaucinus. Fragment showing 2 of the
holes of the internal erysialline layer externally closed by the “thin gkin” like layer. 10,000,

0. 4. The shell of the glochidium of Unio elongalulus glancinus. The outer surface of th
“thin skin” laver is covercd withnumerous Hitle profuberances. The hollows (H) on the surface
originate inthe furrowing of the “thin akin” following the holes of the erystalline layer. 10,000y,

¥t 5. The shell of the plochidium of Unio elongabilus glaucinus. The “thin slin” laver &
extondad to completely cover Lhe sroallest spives of the attachment structure. 10, 000x.

FIG. 6o The shell of the glochidium of Polomida Lillovalis Fttovalis. ‘The outer surefnee of the
shell is covored with numerous Hitle protulicrances. 16, 000x.

¥IG. 7. The shell of the glochidium of Potomida litloralis Littoraliz. The external Hltle prs
turberances completely cover the spines of the attachment odee. 16,000,
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296 PROC. FOURTH EUROP. MALAC. CONGR.

FIG. 8. The attachment structure of the glochidium of Unie clongatulus plaucinus. On the ante
rior apex of a valve there ig the initial portion of the atiachment gtructure posscssing numersis
peinted spines. 3, 000x.

7103, 9. The attachment structure of the glochidium of Unio elongutulus glanclnus. Tho inltld
portien of the attachment structure of the 2 valves of a glochidivm. 1, 3560x. :

Pl 10. The attachment siructure of the glochidium of Unio elongatulus glancinus. Side vie
showing the spiny marginef the attachment structure folded towards the ingide of the valve caviiy
1, 000%.

PIG. 11. The aitachment structure of the glochidium of Unio elowgatulus glaucinus. 'The sphe
margin with numerous rows of spines. 2, 000x.

PTG 12, The aitnchment edee of the glochidium of Petomsida Hitovalis lillovalis. The spiny sbeee
trve ia Incking: mumerous small gpines are distributed all alony the edge of the valves. 1,000,
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208 PROC. FOURTH EUROP. MALAC. CONGR.

FIG. 13. The shell of the glochidium of Anodonta cygrea from Lake Trasimeno (Italy). 230x,

PIG. 14. The shell of the glochidium of Anodonic cygrea {rom La¥e Trasimeno (Italy). The
outer surface of the “thin skin” layer has, in the central part of the valves, numerous hairy ex-
e¢rescences in parallel rows. The holiows originate inthe wrinkling of the external “thin gkin®
layer over the holes of the internal crystalline one. 10,000x.

FIG. 15. The shell of the glochidium of Anrodonla cygnea from Lake Trasimeno (Italy). Near the
hase of the shell the hairy excrescences are very thick. 15,000x.

Fith 16, The shell of the glochidium of Anodonte cygnea from Lake Magpiore (Ttaly)e The balvy
exeregeences have the same shape and disposition as those seen on the outer surface of the “thin
skin® laver of the glochidium of A. cygrea from Lake Trasimens (talvy. 10,000x.

FIC. 17, The shell of the pglochidium of Anodonte cygnea. In ihis frapgment i 1s poasiile to nes
the 2 layers constituling the valves; the exteraal one like a "thin skip” (1) and the internal one of
crystalline aspect (e 19, 000x.

1. 15, The shell of the glochidium of Anodonia ¢ygrea. Numeroug holes are in the internsd
ervetalline laver of the valves. 1,700x.

. 19. The shell of the glochidium of Anodonte cygnea. The infernal evystolline laver of the
res (1) of the glochidivm is sfifl present in the initial pertion of the sheil 8) of a youny Ao
3, 00z,
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FIG. 20. The attachment structure of the glochidium of Anodonta cygnea. On the anlorior 4
of & valve there is the initial portion of the attachment gtructure. The spines are fower thas
Unig. 2,600,

FIG. 21. The attachment structure of the glochidium of Anodonte cygnea. The spiny maved
folded towards the inside of the valve cavity. 870z,

F1C. 22. The attachment structure of the glochidium of Anodonta cygnea. Few spines are onoe
spiny margin. 1, 500x.

Fit;. 23, The attachment structure of the plochidium of Anodonia cygrea from Lake Mag:s
(Italy). The initial portion. 1,000x.

PTG 24, The attachmoent structure of the glochidium of Anodontu cyyuca from Take Trasines
(italyy. The initial portion, 1,000x.

Fi(l. 25. ‘The attachmoent structure of the glochidium of Anedonta cygnea from Take Majinir:
(Italy). The initial portion. 1,000x.

FIG. 25, The attachment structure of the glochidium of Anodonta cygnes from Lake Trasines
{italy}. The initizl portion. 1,000x.
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