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well as of the peculiar phenomenon owing to which the larval form
(glochidium) is found attached to the gills and the fins of various species

of fish:
il MATERIALS AND METHODS

We have studied the fresh water mussel Anodonia cygrea L., subfamily Anodonti-
nae, family' Unionidae, order Eulamellibranchiata.

This mollusc is provided with a large equivalve shell 90-100 mm long, a relatively-

small umbonal cavity with no teeth on the hinge. Such characteristics, afrer which the
genus is named, distinguish this mollusc from other genera provided with teeth, such
as for instance those belonging to the Unioninae subfamily.

Externally the shell is brownish and slighty grooved with conceniric ridges;
internally it is pearly and almost complerely smooth. In adult specimens the valves
are oval-shaped; in voung individuals they have a small rostrom near the umbo.

Arodonta cygrea L. is found in sandy 25 well as in muddy bottoms, particularly
in lakes, and at depths renging from 0.3 1o 4-5 m. We gathered Anoa’onm in three
stations on Jake Trasimeno: Casughon del Lago, Passignano and Monte del Lago.
Owing to the shallowness of the waters of the first two stations we were able o
collect the mussels by hand, but ar Monge del Lago where the water is deeper, we
had to dredge the botrom for 3040 m at a depth of about 3 m.

A good number of the specimens we collected were kept for comparison in
a large outdoor wnk of the Isdouro di Idrobiologia of Monte del Lago. We tried
1o reproduce the natural environment by providing the bottom of the tank with
layer of 10 em of mud and pumping in water from the lake every day. Twenty-
twentyfive specimens of fish of each of the various specics commenly found in the
lake: Perch (Perca fluwiatilis 1), Pumpkinsced (Lepomis gibbosus LY, Pike {Esox
lucing L.}, Tench {Tinca tinca 1) and Sand smelllike fish {rbering boyeri Risso)
were collected every month to study the frequency of glochidia and the various stage:
of their parasitic life. _

Por the study of the reproductive eycle 10 aduly Anodeonsa were sacrificed every
month and studied both directly at the dissecting microscope and in histological
sections of the manile, gills and other paris of the body fixed in Bouin solution and
processed as is usual. The number of the s pcumcm was kepr low because of the
difficulty experienced in obtaining many individuals at the same time and also o
preserve the populations in ou{w to hove at our disposal sufficient material for the
whole period of our investigations.

Finally, for the swdy of glochidium morphology, glochidia on fish, fins and
gills as well as in the mother gills of Ancdests were examined in histological sections.
Tsolated glochidia were also observed at the Jeol SM-2; for this method of observation
the glochidia were previously washed in ethanol 757 and then pressed on to an
electroconductive glue on a copper support. After having been dried they were
coveted with a thin layer {200-300 A) of evaporated gold and pallacdium.

ITE. ENVIEONMENT

Lake Trasimeno lies at abour 238 m above sl and is the largest
fresh water basin in central Traly (abour 130 km®): its ;c imeter is almost
cireular. Unfortenately between 19“5{} and 1960 the hydrographic con-

ditions of the lake stowly but persistently deteriorated; it became almost
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A wery long period of sexual maturity has been reported for the
Anodonta of the river Thames at Reading (NEcus, 1966), from late
summer until the end of April. According to this author the fully developed
larvae remain in the mother gills throughout aurumn and winter instead
of being eliminated.

Lerevee & Curtis {1910) and Cncam et al. (1921} reported that
elimination of glochidia occurs in April in relafon to the increasing
temperature of the water. In Belgium (Apans, 1960) the reproductive
cycle is quite similar because the glochidia developed during the winter
months are eliminated in the early spring.

In central and eastern Europe (Harms, 1909; ZrapiN, 1938, 1952;
Bropniawicz, 1968) gametogenesis begins during the second half of
August and continues to the end of Seprember: in October the production
of eggs comes to an end and the mother gills begin ro fill with glochidia,
which, however, will not be eliminated vntill late spring (May or June).
These authors on%xder the increase in water temperature as respensible
for glochidium spawning. No data are available on the reproductive cycle
of Awnodonia and other Unionidze ipe Iraly.

Personal observations. On the hasis of the exami
imens collected and sacrificed at menthly intervals from July 1970 o
May 1972 we have wraced a precise pattern of the reproductive cycle of
Anodorte cyg

July 1970: most individuals coliected in this monih show well
developed germinal follicles of both sexes but only & few ripe eggs and
small batches of sperm; in some individuals the germinal follicles are
very small,

August: almost all the individeals of both sexes are now full of

nea L. living in lake Trastmeno.

Fig. 2. — Testcular grains of a male sample killed on Septemmber 18, 1970 in full
gametogenetic activity, Spermatogons, spermatocytes and spermatides ars leaning against
the walls of the grain: the spermatozoa are massed in the lumen.

Fig. 3. — Large quantities of eggs in 1

Sepreraber 18, 1970 in fu

Fig. 4. — Glochidia ac different stages of development, all from the morher gills of

a female killed on November 20, 1970, An individual still enwveloped In the epg
membrane {a); a completely developed glochidium (&L

gomads of a female (sample) killed on
¥ gametogenetic activizy.

Fig. 5. ~ Seciions showing glochidia in the mother gills of a female killed on

November 20, 1970, Shell {5); thomy apex of the shell {a}; hinge {¢%; embryo -

mantle {m); embrvo adducor muscle (s}, seerions of the embrea byssus (sbh
branchial groove {6).

Fig. 6. - Glochidia frmly avrached ro & fix () of Tinea
formalin. The fixing agent has spoilt the shells a Hode ?(-a\'f' E

adductor muscle wartinlly exposed.
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eggs and well developed germinal follicles; however, a few female
specimens still present relatively small follicles and consequently very
few eggs.

September: all the individuals are in full sexuval maturity and the
follicles are so full of masses of gameies :hat thev are easily detectable
in histological sections and ar the dissecting microscope {Figs 2, 3). Neither
develaping eggs nor glochidia are present in the mother Giﬂs

October: great quantities of eggs and sperm are present in the lumen
of the germinal follicles and baiches of developing eggs are to be found
in the gills. 7

November: specimens of both sex
regression (reduced gametogenesis and follicle dimensions). In the mother’s
gills, which reach a thickness of abour 1/2 ¢m, an enormous number of
glochidia are present with a few deve loaing eggs {Figs 4, 3). _

December: the follicle and gill simnation is very similar to that of
the precedent month.

January 1971: the dissecting nﬂ-it"oscope reveals the regression of
the germinal follicles which 15 confirmed ar histological level. The female
follicles now present a few oogens and cocvtes and very rare eggs; in
the lumen of most male follicles only a few ripe gametes are present;
some, however, still show large quantities of sperm. In the mather’s
gills, glochidia are very abundant bur thers is no evidence of developing
eggs.

2s show evident signs of follicle

Februaty: conditions are very similar to those of the preceeding
month. '

March: in all specimens gamete preduction has almost ceased. The
germinal follicles are still evident bur empty, or almost empty. The
motker gills contain glochidia only in the central area, the external
sections are almost empty.

April: histological sections of the visceral mass of specimens of bothr
sexes show the presence of extremely re cvcec‘ germinal follicles nevertheless
a slight gametogenetic activity is still present in female and male spec-
imens, The mother gills are empry and no glochidia are present anywhere.

May-June: there are no substan:ial differences from the preceeding
month.

July: the histological sections of 53mp}eq collected in this month.
present germinal follicles ar an active stage of development. In agreement
with the results of the previous vear, there s evidence of sexual revival.

Aungust: active gamerogenesis occurs in specimens of both sexes,

The examination of samples collected at monthly intervals from
Auvgust 1971 to April 1972 confirm our findings of the preceding vear:
developing eggs are to be seen in the gills towards the end of September:

>
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gametogenesis becomes slower in the months of November and December;
by the end of April the complete absence of glochidia is evident.

V. GLOCHIDIUM

Bibliographic data. According to various authors (Zuavy, 1938,
1952; Apam, 1960; Necus, 1966; Bropwiewicz, 1968), in the female
Anodonta the glochidia developed during winter months are eliminated
in spring, sometimes late in June. Similar conclusions were reached by
Harms (1909) who, however, reported in October the presence of well
developed- glochidia which persisied all through the winter,

We do not actually dispose of any other data so we have turned our
attention to the process and the period of glochidium elimination in
order to confirm the previous data or, eventually, 10 seek the possible
reasons for the discordance. The study concerning the period of glochidium
release is particalarly interesting for two reasons: {i) to control and verify
the accuracy of the biological-reproductive cycle as ser forth in the pre-
ceeding section; (i) to establish the correct meaning of the presence of
fossil glochidium shells for the seasonal dating of river and lake sedi-
mentation. In fact, the presence of fossil glochidia has already been used
to define the seasonal fluvial and lacustrine sedimentations, assuming that
spawning occurs only in spring. Te Is clear that, should this assumption
prove incorrect, the conclusions would be invalidated (Bropyiewicz, 1968,
15693

VI, GLOCHIDIA ON FISHES

Personal observations. In opposition to ADPAM's statement {1960)
that Gasterostens sculeatus 1. is the only glochidium host, we found that
the glochidium of Arodonta is present on all the species of fish collected
in lake Trasimeno, although in different degrees (Fig. 6).

fn order to evaluate possible preferences of glochidia for given species
of fish we undertook a first cycle of chservations {February-November
1968) on a good mumber of specimens (25-50 of each) collected twice a
month. The species examined from February to April 1968 were: Lepomis
gibbosus - L. (Pumpkinseed), Perca fluviatilis 1., {Perch), Esox lucius L.
{Pike), Tiica tinca 1. (Tench), Arherina boyeri Risso (Sand smelllike
tish, Anguilla anguilla L. (Bely and Scardinias erytrophthalmus 1. (Rudd).

The latter showed no evidence of glochidia. Glochidia were found

in 53% of Lepomis, in 16.6% of Tinca, in 54.5% of Perca and in -

371.5% of Atherina. Glochidia were also present in Anguillz and Fsox.
However, because of their low number and of the relatively small number
of sample fish of the last two species, we did not calculate percentages.

A
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Considering the total percentage of fish with glochidia in each month we
obtained the following results: 75.49% in February; 58.69% in March
and 28.4% in April. The glochidia found in the specimens examined were
respectively 386, 380 and 121.

e Parca fuviatilis

A awwrn-o Lepomis gibbosus Vi
woenna Tinca Hvca
60 .
50 - 50
40 o
3o 3a
20 a9
'!e o
0 o
T 7 #
N 5 f F M A M N o J ¥ M A [
1977 72
Fig. 7. — Percentages of glochidium infestation frequency on the most representative

fish species found

lake Tresimeno, The irregular infestation frequency in the winter
of 1970-1971 see

15 due to the irregularizy of the environmental temperatures.

From May 1o November 1968 mo glochidia were observed in any
of the fish samples. These preliminary dam on the monthly distriburion
of glochidia on fishes are in strict accordance with cur direct observation
of the reproductive cycle in adult Amedonts and expecially with the first
appearance of glochidia in the mother’s gills and with their toral release.
These results, at least apparently, are in agreement with those of ZrAniN
(1938, 1952) and of Brooniewicz (1968, 1969).

The second part of this investigation was carried out uninterruptedly
from July 1970 1o April 1972 and particular care was devered to thase
fish that the previous partial analysis had shown to be most appropriate
for the study of the phenomenon.

The species regularly examined were: Perca fluviatlis Y., Leponis
gibbosus L., Tinca tinea L. (20-25 specimens each): data were oc sionally

3

obrained also from Avhering boyeri Risso and Esox Lucins 1.,
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The first glochidia were for in Perca fluviatilis L. (Figs 7, 8),
precisely in 29 of the individuals exemined ar the end of November.
No glochidia were observed an the other species collected during the
seme period. In December glochidia were present on 29% of all the fish
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s carrving glochidia (continuous
amIres ’rofn July 1970 to July
r connecied with the environ-

Fig. 8. — The graph showing the ma

line} is superimposed  to the line

1972, The seasonal expulsion of gocE k

mental temperature. The sudden decremsz in expolsion of glochidiz during February

1971 seems related to ihe extremely table Temperature regisrered in the winter
of 19701571,

examined. In derail: 129 in Perca, 48.3% in Lepomis, 209% in Esox
ancd $0.5% in Atherina. In December there were no glochidia on Tinca.
The general percentage was still 29% in the next month (Januvary
1971), with a substaniial increase in Pemn (609, 2 decrease in Lepomis
(7.69%) and first appearance in T
In February 1971 the total percenrage Gt glochidium decreases (14.565),
particularly in Perca (30.4%) and in Lepomis (498). Tinca maintained
the same percentage (8%), whe:ew an increase occurred in Esox {33.366).
At the end of March 1971 {25111 19;’1} the towal percentage was
18.3%9% (Fig. 8). In that period gk hidia were found on 209 of Perce, on
35% of Tinca, on 509 of Esox and on 1395 of Atherina. Lepomis msmad
was already devo}d of glochidia.
In the next collection (April 26, 19713, as well as in all the other
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monthly collections till the end of December, no glochidia were found
attached to the body of any of the

In January 1972 glochidia wen
fish examined: 159% of the Percz =
glochidia were to be seen on Tincs

In Fehruary the toral perce d to 30.6%: 47.6% of Perca
were infested, 30% of Tince, 307 of Atherina “z.ut no glockidia on
Lepomis,

In March the average peicen
(34.79). 52.9% of Perca, 33.3°
of Atherina.

Tn April the results obiained were s'mi.f_-ar‘ to those of the same
month of the preceeding vears, {thersna where glochidia were
still present on 13% of the specimens,

on 6.7% of all the
of Lepomis but no
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VI ATTACHMENT OF GLOCHIDIA TO TH

were found attached
ihe fins and the parts
ment €asy.

in 2 different measure.
mostly infested we
+ and then drew the
95

In lake Trasimeno the Q.E.oc £
not only to the gills of fishes, b
of the body where the absence ¢

The various parts of the
In order to establish which
counted the glochidia found
percentages corresponding to

VI GLOCHIDIUND MORPHOLGG

Bibliographic data. Thoug 1958; Bravw 1878;
ScurerHOLTZ, 1888 LiLiiE, ; Fausse 1893 1902, 1903; Harwms,
190672, 1907b, 1909; HERB;—_RS 1915, —‘1 EY, 1921, 1923, 1932a, 1932b,
1932¢; ALiev, 19462; BRODNEE‘WICZ 1565 Zs. NGy & Lasos, 1969}, have
described the structure of glochidi __i.d the wvaricos phases of their de-
velopment, little is known zbour the morphology ©f the embrionic shells
and of the structures for arrachment to fsh {Ivaga. 19415(1

We hwe %tudied the vah‘x S

1

of many glochicia with the scanning
and arrengement of the spines
processes) for 2 better understanding

(teeth) of thé apical i—-oska -

74h) published two
Afoumuon given by
mature glochidia in
anvihing about the

(1} While this paper was !
works on glochidium of A oy
preceeding authors, Morcover
mother demibranchs from Ocie
absence or presence of glochidia
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of the mechanism of artachment to fish. Our attempt is to lay the ground-
work for a furure study of glochidia belonging to populations of Anodonta
cygreq L., both in Iraly and other European countries, and of other
species of Unionidme, with the purpose of finding eventual additional
parameters. for the evaluation of specific differences (Grustr, 19730

7"3/ 1 darsal fins
e .
2 pactoral fins
3 wentral fins.
&6 X 6
4 2nat fin .
5 eaudal fin &
50 ] 2 & galls
3
3 &
40 4 3
30 4
5 2 2
20 4 & [_é 2 .!—E'-— 7
i = s :
; A | :
10 4 A S i
£ iiis
ARG o T’E R
EEEREER R ?
il | i 3 b2 ; i £ iz i :
Perca pamis N : : ; Atherina
fluviatilis gibbosus Tiacatinca  Esox lucius boyeri
Total rumber. 866 149 63 © B4 54

of glochidia

Fig. 9. — Graph showing the percentages of glochidium infestation in the different

parts of the fish body, During the infestation period, of the 615 Perca fuviatilis

examined 167 were seerr 1o be infested and 53 Lepomis gibbosus out of 173, 39 Tinca

tinca out of 140, 7 Esox Jucius out of 18, 31 Athering boyeri out of 99 (the data
concerning these two last species were occasionally gathered),

The shape of the glochidium {Figs 10-12) is triangular and unequi-
lateral as described by Bropniewicz (1968} for the glochidivm of Ano-
donta in Poland. The height is about 400 . The two valves are of the
same size, kept together by a ligament. The external surface is covered
with a great number of small villi-like processes (Figs 13-15). At the
base of the shell these small formations are more numercus and distributed
at random. In the central area of the shell they are less instead frequent
and shorter, ranged in parallel rows; at the apex they are fewer and shorter
sl '

Small niches are scattered all over the surface {Fig. 15). Fragments
of valves show rthar the glechidium shell consists of two layers: the
external which is but 2 thin pellicle bearing the above mentioned processes
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and the internal which with numerous
holes. In fact, the niches ; ce are [ormed by
the pellicle covering the holes of the ermal faver {Grusy, 1973).

Iz both valves the sme =d ar rthe anterior
{rhorns} an
the central
-ral very short and
the base of the

end consists of a long pointed proce
its superior face {Figs 16214
ones, ranged in two lines, s
thin. A large area ar the apex o
thorny processes is provided
progressively smaller towards

When a glochidivm azze
the walve mrns inward 1o
into the fish tissues (Tig.

= thorny process of
r end penetrate

Considering the daia obn
ductive cycle of Anodonta
well known. The histologi
collected every month durin
gills for the evalustion of

research, the repro-
o is now rather

of specimens

n of the mother
1naily the de-
s of the
nirate a precise
h water mussel.

body surface of the commorss:
and well defined seasonal repmodh -

RS Iy

Fig. 10. — Valve of a glochidiom
The miangular valve is asvromes

ELE:

Fig. 13. — Apex of a glechi
in the external pellicle over
limited to the sub-apical zone ciro
zone is devoid of niches. The ir

the hinge (#).
- the depressions
e laver; thev are
ve. The peripheral
he ouzer surface

circlers mark the =
Fig. 14 — External surface of
peripheral zone marked with a

13

2 valves, In the
13 the villosity

Fig. 13 - External susface of
zone of the valve — marked <
ville are 10 be seen. The
pellicle covering the holes in

eloped
af the external
internal frame
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apex of a glochidinm shell with its thorns; the long central thomns
poinred surrounded by smaller ones with rounded 1ips,
side thorns round the apex show the same villosity 25 the exzernal
ellicle of the walves,
der flament known as « embryo byssus » which rises from
the anterior opening of the valves.
19, — The apex of each valve of a glochidium shell penstrates into
by means of a long oo appendix beaving many thorns on its upper

long s

alves tuen

. 20, — When the shell iz cdosed the thomy zones of hoth v
5 ; I oarmiv

each other Iib abling the glochidium to atrach its
thie pointed appendis on the apex of the valves

Fig. 21. — A d
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arovad but from April to July it
the formation of ripe gametes. In
fact, during f"us ""*d'a} were never found in the
mother’s OIHS fres wees of fish. In the second half
of the summ . eniesis i,-r._* ds at a fast rate; germinal tissues
zre well dexe med and, persiculerle in males, ripe gametes are often
ki barh sexes are fully ripe and in
hst are full of developing eggs and

Gamercgene
is very slight a

3"'01111d In late
October the
voung larvae.

In November
parts of the body :
winter. The eliminzzion of glochidia {spawning) from the gills of the
mussels seem te be simicdv comelated o temperature. An irregular per-
entage of glochidia found artached w fishes (Figs 7, 8) secems to run
paraliel to the irreguler pamern of the water temperature.

The reproductive cvcle of Anndontz cygnes L. in lake Trasimeno
lasts therefore from fulv o March, whereas the period of attachment of
glochidia 1o fish lasts from November 10 April.

Qur datz do : 5 reported for Amodonta in other
Furopean areas, according ne suihors [LEFEVRE & CurTis, 1910
COKER et al, 19071 1240; Necus, 1966) the reproducnve cycle
proceeds uninterug to the end of spring; cthers,
instead, affirm = coivity s much shorter: from
August 1o the 1909; Zuapry, 1938, 1952;
BRODNIEWICZ, 19

Unfonuna” <sible to furnish 2 relisble explanation of
the discrepances herween the resules of the several authors nor between
their data and ours. It seems however evident that, for a careful eval-
vation of the durztion of the reprodustive cvcle of ﬂus particular species,
certain parameiess should zlwavs be considered: we refer, in particular,
to the necessity of evaluating exwack period of appearance of glochidia
on fishes in' order 1o be able ro draw fmal conclusicns regarding the
duration of the reproductive cede.

The reason whyr some zwhors {Lerevre & Curtis, 1910; Coxer
et al, 1921; Apaxi, 1960; N 1966} teport a k)ng period of re-
pl‘OdthlVL acovizy lies in the fact thet thev have cxamined only the
mussels and particulerly the eges and developing larvae in the mother’s
gils. Others (Hagvrs, 1909; 72 938, 1952; BrooniEwicz, 1368)
describe only 2 lirnized spring spewning beczuse they did not pay attention
‘10 a probable previous eliminazion of glochidia nor did they study the
presence of glochidia on Hsh during the winter months. BRODNIEWICZ
(1969) reporting on the sprzg spewaing of glochidiz, mentions. also
occasional limited speoning dusing the prw::f:eedmg winter months. How-

hidia zppeer In the gills, fins and other
; this condition persists throughout the

-
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ever, not having specified
or laboratory srudies, cor:
data are useless. If we comb
according to which glochidia =
are able to attach themselvss to the
hypothesis that in other FEuropean
elimination (spawning) and
similar to the phases reported fo

Tt is very important to
or whether owing to the cooler
localities there really exists a
our hypothesis is valid, several
fluvial and lacusirine sec hr::r"_:
glochidium valves should be
drawn from the assumption of
1968, 1969).

Our data demonstrate a g
present difficult problems. From
are of particular interest:
spawning, and the duraticn of

From the physiological poin:
in marine bivalves: Loosancer, 18
REnzont, 1961a, 1961h, 1961c. 195
the period of maximom phvioniancion b
productivity is explained by the
larvae; for Anodonta the explanziion: considerations should be
quite different becouse the pec the larvae should
be taken into account. Glockidia pense of the volk
material and remain in the mothe arent » without any
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to a simple phenomencn of phoresis due to the need of using fish to
reach and colonize other niches in the same area.

As to the preference of glochidia for cerrzin species of host fishes
our data give no evidence of specificity between the glochidium and the
fish. All the most common species of lake Trasimeno acted as hosts for
the mussel larvae, though sometimes to very different degrees.

Since fish infestation is rather casual, as is the number of glochidia
that can have the possibility of atiwching themselves to the various parts
of the body of fishes, and since the different behaviour of the various
species of fish may have a direct influence on the glochidia-fish contact,
the percentages of infestation are Bikely to undergo such variatios as to
be considered unworthy of particedar attention. Perca flaviatilis which
lives on plancton is attached by micre glochidia than the detritivorous
and bottom living Timca tinca. A possible explanation for this may lie
in the fact that fish of the former species, during certain periods of the
year, probably move towards the nreddy bottom and, while preving upon
smadler specimens, come into contaet with the bivalves which discharge
their Joad of mature larvae upon themn. Such an interpretation is suppotted
by the chservations of MonrerTI fwersonal communication) who affirms
that in the stomach of some Peraw fuzviatilis of lake Trasimeno, larvae
and residuals of larvae of Trychoptems have been found. Such larvae usually
five in the sandy and muddy bottomas of that lake,

Another surprising fact is thwe high concentration of glachidia in
typically predatory fishes, such as Fsox lucizs. In our view the pike, and
other ambush predators, remain quiet for long periods near the hottom
and in so doing have many opporgunities of coming into contact with.
Angdonts ready to eliminate glochidia.

Observations on the structure of the glochidium shell, such as those

condticted on the Unionidae of the §1.S.A. and Japan (Lea, 1958; InaBa,
1941} are of extreme interest for swstematic purposes. _
. We believe that our scanning mcroscope study of the fine morphology
of the glochidium shell and of the warious structures for the attachment of
lareze to the host if extended to ghochidia of orher populations will be
of great help for the solution of she many problems related with the
taxomomic position of the various species of Eurcpean Unionidae.

SUMMARY

The different phases of the biwlogical cycle of Anodonia cygnea L.
living in lake Trasimeno (Central Italy) are described in the present
paper. .
Researches have been carried omr on histological sections of germinal
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tissues and gills of specimens of both sexes sacrificed every mounth and
verified by following the course of the parasitic phase of life of glochidia
on the f{ish of ihe lake. Morcov 5 species of fish heavily
infested by glochidia have been ideniified and the glochidium infestation
frequency has been determined.

The structure of the glochidium shell has been smudied with the
scanning microscope far a berrer understanding of the mechanism of
attachment to fish and to collect more information in order to compare
the species of Awodonta from lake Trasimeno with those of other parts
of Europe.

RIASSUNTO

Nella presente nota gh Auteri descrivono le diverse fasi del ciclo
biclogico riprodutiivo della Anmodosia cygrea L. vivente nel lago Tra-
simeno.
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Con Yaiuto del microscopio e
infine, attentamente esaminato lz conchiglia dei glochidium alla riceica
di caratteri utili per una migliore definizione della specie di Anodonta
in esame e per giungere ad una pilt precisa comprensione del meccanismo
mediante i} quale il glochidium si arracca al pesce ospize.
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