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0  zaniku męskich narządów kopulacyjnych 
u ślimaków trzonkoocznych (Stylommatophora),  ze 

szczególnym uwzględnieniem Retinella  nitens  (Mich.) 

Потеря мужского копуляционного аппарата 
у Stylom m atophora  с особенным учетом

Retinella  nitens  (MICH.)

Male copulatory organs deficiency in 
the Stylom m atophora  with a special reference to 

Retinella  nitens  (MlCH.)
[3 T ext-figures and 5 Tables]

My study of the snail fauna from  the environs of Kazimierz
on the Vistula, Lublin  voivodship, Poland, many a time called for
anatomical examinations. I have studied am ong  others the structure  
of reproductive organs of species be lon g in g  to the genus Retinella  
SHUTTL., and it is by this opportunity that I perceived in R etinella  
nitens (MICH.) the hermaphrodite reproductive organs being often  
deprived of the m ale  copulatory parts. T h e  interest I took in the  
causes of the atrophy of m a le  organs and in  its character induced 
m e to study the matter m ore exactly.

My thanks are due to all those who helped m e in performing
my task, particularly to Professor Dr. St. FE L IK SIA K , Director of the  
Polish M useu m  of Zoology, w h o  supervised m y work, as well as, to
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8 4 A. Riedel 2

Professor Dr. T .  JA C ZEW SK I and to Professor D r .  Z . RAABE for their  
numerous and valuable advice and remarks.

T h e  defic iency of m ale  copulatory organs in S ty lom m atoph ora  
is a rather frequent phenom en on , often reported in malacozoological  
literature. SlMROTH, in  his num erous papers ( l 2 ,  13), describes the  
entirely fem ale  (, ,rein w e ib lich e“ ) individuals of A g r io l im a x  laevis  
(MÜLL.) completely lacking in  m ale  parts of reproductive organs.
T h e  occurrence of ,,f em a le“ individuals in the said species has l ik e
wise been confirmed by BABOR (1). IHERING (8) reports analogical 
cases for L im a x  brasiliensis SEMPER, w hich  he calls a Brazilian  
substitute of A g r io l im a x  laevis  (MÜLL.) („brasilianischer Vertreter  
des L . laev is“ ). VYTEGMANN (20) gives a brief information on the  
P upa muscorum  (L.), whose m ale  genita l organs have dwindled to 
such a degree, that the anim al could function  m erely  as a fem ale
(„der m ä n n l ich e  Geschlechtsapparat sich derartig verküm m ert zeigte, 
dass das T ier  functioneil nur w eib lich  war“ ); similar phenom ena  
were observed by the same author (7) in P y r a m id u la  rupestr is
(DRAP.). STEENBERG (14, 15), BOYCOTT (3, 4) and WATSON (17,  
18) have stated the atrophy of m ale  genitalia in several species of
the fam ilies  V ertig in ida e  and Valloniidae: V ertigo  moulinsiana  (DUPUY), 
V. substria ta  (JEFFR.), V. a lpes tr is  ÀLD., V. pusilla  MÜLL., V. angu-  
stior  JEFFR., Truncatellina  r iv ie ra n a  (BENS.), T. hritanica  PlLSBRY, 
T. costulata  (NlLSS. ), T. cy lin d r ica  (FÉR.), Columella edentula  (DRAP.), 
Chondrina avenacea  (BRUG.), A canth inu la  aculeata  (MÜLL.), A . lamel-  
la ta  (JEFFR.), A . h arpa  (SAY), Vallonia pulchella  (MÜLL.), V. excen- 
tr ica  STERKI, V. costata  (MÜLL.); in some of the  exam ined species 
no specimens with fu l ly  developed hermaphroditic reproductive organs 
have been found thus far [Table 1]. Also, the lack of penis has been  
referred to in the brief note by THIELE (16) on A canthinula  BECK 
and Vallonia  RlSSO. Apart from that, COLLINGE describes sporadic 
cases of male organs absence in A rion  hortensis FÉR. (13, p. 527),  
A rion in term edius  NORM, and H elix  aspersa  MÜLL. (18, p. 276).

THIELE (16), likewise, m entions the absence of penis in cer
tain A rionidae  (A rion idae  —  ,,Penis gut entw ickelt ,  bei anderen  
rückgebildet“ , A phallarion  PlLSBRY et VANATTA —  ,,e in  Penis und  
Retractor f e h le n “ , P rophysaon  BLAND et W. G. BlNNEY —  „ G e n i
talien ohne P en is“ , Arion  FÉR. —  „ein  Penis feh l t“ ). How ever, the  
male ducts being here preserved, and vas deferens fu l ly  developed,  
this is merely the matter of a different m ale  copulatory organs struc
ture. SlMROTH (13 ,  p. 523) asserts that in a large n u m b er  of genera
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5 M ale copulatory organs deficiency in the Stylommatophora 8 5

T A B L E  I

List of  species, in which the a trophy of male copulatory organs has 
been sta ted  (the m ark  +  indicates tha t  the occurrence  of the respective form 
has been sta ted  without the  n um ber  of the  exam ined specimens being given)

S p e c i e s Investigator’s
T he  origin 

of the examined

N um ber 
of specimens

name m ateria l eu- I 
phal- ; 

lie 1
jphal-

lic
hemi-
phal

lic

V ertigo  moulinsiana  (DUPUY) WATSON England 5 7 —

yi M ft STEENBERG D en m ark + + —
V ertigo  su bstria ta  (JEFFR.) WATSON E ngland 0 5 —

• 1 11 1> STEENBERG D en m ark + + —

1, 11 » STEENBERG Ireland + + —

V ertigo  a lpestris  ALD. WATSON E ngland 2 5 —
V ertigo  pusilla  MÜLL. WATSON E ngland 0 17 —

1» If STEENBERG D en m ark + + —
V ertigo  angu stio r  JEFFR. STEENBERG D en m ark 3 24 —
Truncate llina  rivierana  (BENS.) STEENBERG Switzerland 2 1 —
Truncatellinu britan ica  PILSBRY WATSON England 3 12 —

Truncatellina costu la ta  (NILSS.) STEENBERG D en m ark 2 1 —

T runcate llina  cy l in dr ica  (FÉR.) Steenbfrg D en m ark + 0 —

11 *1 11 STEENBERG G erm any ? + —

Columella edentula  (DRAP.) WATSON E ng lan d 6 0 —

i' >> n STEENBERG D en m ark + + —

Chondrina avenacea (BRUG.) STEENBERG G erm any + + —

A canthinula (A .) aculeata  (MÜLL.) STEENBERO D en m ark + + —

« и ” BOYCOTT E ngland 9 11 —

A. ( Spermodea)  lam ella ta  (JEFFR.) STEENBERG D en m ark 0 4- —

n >> i’ BOYCOTT E ngland 0 20 —

A, (Zoogenetes) harpa  (SAY) STEENBERG Sweden 0 + —
Vallonia pulchella  (MÜLL.) ' WATSON E ngland 0 31 —
Vallonia excentrica STER КI WATSON E ngland 0 22 —
Vallonia costa ta  (MÜLL.) WATSON England 3 42 —

ii ii >i STEENBERG D en m ark + + —
R etinella  nitens  (MICH.) RIEDEL Poland 24 17 —

RIEDEL U krain ien  SSR 3 1 —

1** 11 11 RIEDEL B ulgaria 1 1 —
Zonitoides n it idus  (MÜLL.) BAKER USA + — +

ii ii ii WATSON E ngland 32 — 131

ii 11 !> WATSON Canada 1 — 4
Zonitoides excavatus  (BEAN) WATSON E ngland 1 — 44

1- !> 11 WATSON Holland 3 — 5
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86 A. Riedel 4

of the fam ily A rion idae  the penis proper does not exist; that what  
is in  the respective literature called as a rule the  penis, this author  
determines as epiphallus. It is also possible som etim es to note the  
truncus receptaculi (in Geomalacus ALLMAN) or the vagina (for in 
stance in A phallarion  PlLSBRY et VANATTA) playing the part of 
penis. It was only in  exceptional, abnormal cases described by COL- 
LINGE (13, 18), that the male ducts were entirely missing, the 
same as the receptaculum seminis. THIELE writes that penis is often  
atrophied („Penis kurz, . . . häufig  rückgebildet“ ) also in the genus  
T h ysanoph ora  STREBEL et PFEFFER (S a g d id a e ). According to PlLS
BRY (11) in  Th ysan oph ora  ( T h ysa n op h ora ) horni (GABB.) the penis  
is remarkably short, w h ile  in T h ysanophora  (L yro co n u s) p lag iop tych a  
(SHUTTLE there is only a vestige of it; in the quoted species, too, 
the vas deferens is fu l ly  developed.

T he above cited cases of the m ale  ducts absence are not of the  
same character, on the contrary, w e are dealing here w ith quite 
different phenom ena. As far as the lack of penis in A g r io l im a x  laevis  
(MÜLL.) is concerned, this feature has m erely  been noted in young  
individuals, in  whose gonads eggs were present, w h ile  spermatozoa 
were m issing (12). T here  was also stated the occurrence of inter
mediary forms having, appart from their com plete fem ale  organs, a 
penis apparently yet not developed, in  the form of a bud (1, 12). 
SlMROTH explains this p h enom enon  by the genital organs not s im u l
taneously com ing to maturity; in  conform ity w ith  his opinion A g rio 
lim a x  Laevis (MÜLL.) attains m a x im u m  fem ale  developm ent prior to 
m ale  maturity, w hich means a p henom enon  of protogynia. BaBOR  
brings forward a hypothesis of successive sexual metamorphosis (,,Cy- 
clus successiver Geschlechtsm etam orphose“ ); it consists in the animal  
b eing  originally a fem ale, next becom ing hermaphroditic, and finally  
adopting again, under special conditions, a unisexual but for this  
tim e a m ale character. At any rate, the absence of penis in A g rio l im ax  
laevis  (MÜLL.) would then bear just a temporary character being  
connected with individual developm ent. T his  probably pertains also 
to L im a x  brasiliensis SEMPER.

W ith  the species referred to in STEENBERG’s (14, 15), BOY
COTT’S (3, 4) and W a t SON’s ( 17, 18) papers the matter looks quite 
different. H ere the penis deficiency has been noticed in full-grow n  
forms, too; at the same tim e was stated the presence of spermatozoa 
in  the gonads of individuals devoid of penis. It is clear from the  
above that the m ale  deficiency is not connected w ith  the phenom e-
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5 Male copulatory organs deficiency in the Stylommatophora 8 7

non of protogynia. BOYCOTT and WATSON are inclined  to admit in  
these snails the self-fertilization as a normal way of reproduction.

As regards P u pa  muscorum  (L.) and P y ra m id u la  rupestris
(DRAP.) it is difficult to express any opinion whatever, for the brief
W lEGM ANN’s notes (7, 20) do not allow to estimate the character
of the p h en om enon reported.

I do not know either what is the character of certain cases of  
peculiar genital organs structure in A rion idae  and S a g d id a e , being  
not acquainted with any specific papers dealing w ith the subject in  
question. Nevertheless, 1 consider it noteworthy to m ention  a som e
what different p h en om enon observed in Zonitoides n itidus  (MÜLL.). 
Not all the individuals of this species show the same degree of de
velopm ent as regards their copulatory organs; in some specimens  
they are norm ally  and uniform ly developed, whereas others have  
their m ale  organs deficient, as if  degenerated. THIELE (16) writes 
that in the subgenus Zonitoides  sensu stricto the m ale  and the fem ale  
part of the genita l organs in the majority of cases do not com e to 
maturity at the same time. To BAKER (2-, who discerns two stages 
—  the male and the fem ale  phase, it seems probable that each of 
the individuals is perm anently  specialized towards one sex. W hen  
observing such a dim orphism of genitalia  in  Zonitoides nitidus  
(MÜLL.) and Z. excava tus  (BEAN), WATSON compares it with the  
d w in d lin g  of the penis in Vallonia  RlSSO, A canth inu la  BECK and 
V ertigo  MÜLL. (19). H e believes, that individuals with m ale organs 
fu lly  developed reproduce norm ally through cross-fertilization, w hile  
those w ith  the organs deficient have to reproduce by way of self-  
fertilization. For other British Z o n it id a e , WATSON did not report 
analogical cases; he presumes instead, on the grounds of BAKER’s 
drawing and descriptions (2), that the genita l organs dim orphism is 
l ikely to occur in certain A merican Z on itidae , such as, for instance, 
S tr ia tu ra  fe r rea  MORSE. In connection  with this, it seems to m e  
that a s im ilar p henom enon  may occur in the above quoted *A rion idae  
and S a g d id a e ; the matter, however, requires exact testing.

WATSON defines individuals with degenerated male copulatory  
organs as hem iphall ic ,  d istinguish ing th em  from the aphallic ind iv i
duals totaly devoid of the male organs. H e calls euphallic  snails 
those hav in g  their genitalia fu l ly  developed. T h is  term inology will  
be applied in the next part of the present paper. Moreover, I have 
to point out, that I am going to discuss here the atrophy of the 
m ale  copulatory organs and not that of the reproductive organs.
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8 8 A. Riedel 6

In the case of penis and vas deferens m issing, this is the decline  
of male copulatory organs w h ich  is concerned, not the m ale  repro
ductive organs atrophy, the latter organs b eing  present w hen a her
maphroditic gland, that produces both eggs and spermatozoa, exists.

I have noticed the occurence of aphallic  forms, show ing  a lack 
of m ale  copulatory organs, in the species R etinella  nitens (M ICH .)1). 
T h e examined material, preserved in the collections of the Polish 
M useum  of Zoology, has been recorded in l ia b le  2.

T A B L E  II

Retinella nitens (MICH.) —  list of the examined m aterial.

N um ber
L о с a l i t y ,  d a t e ,  c o l l e c t o r of specimens

euphailic aphallic

Skawa, Bieńkówka peak, distr. Myślenice, 23 V III  1923,
W. POLIŃSKI 2 0

Kazimierz on the Vistula, distr. Puławy, 30 IX 1949
R. BIELAWSKI 0 1

Kazimierz on the Vistula, distr. Puławy, 17 V 1950, A. RlEDEL 0 1
Kazimierz on the Vistula, distr. Puławy, 18— 19 V III  1950,

В. PISARSKI 1 1
Kazimierz on the Vistula, distr. Puławy, 13— 16 X 1950.

A. RIEDEL 12 10
Kazimierz on the Vistula, distr. Puławy, 6 — 19 VII 1951,

A. RIEDEL 1 2
Muszyna, distr. Nowy Sącz, 2 V III  1951, A. RIEDEL 1 0
Piwniczna, distr. Nowy Sącz, 3 V III  1951, A. RIEDEL 4 0
Sewerynówka near  Szczawnica, 5 V III  1951, A. RIEDEL 1 0
Pieniny: Czertezik peak, 6 ѴІП 1951. A. RIEDEL 1 0
Pieniny: Pustelnia, 7 V III 1951, A. RIEDEL 1 0
Pieniny: Trzy Korony peak, 7 V III  1951, A. RIEDEL 0 2
Ukrainien SSR — Podole, Buczacz, 17 IX 1922. W. POLIŃSKI 3 1
Bulgaria  — Hw ojna near  Plowdiw, 15— 18 IX 1950,

M. MROCZKOWSKI and A. RIEDEL 1 1

Total 28 19

I am using here  the nam e Reti7iella nitens (.MICH.) in HESSE's (6) m ea 

ning, such as was applied by him to the  species characteris tic  fo r  its long free 

oviduct („ungewöhnlich lange U terushals“). T he  fully developed, euphallic co

pulatory apparatus of this species is represen ted  in Fig. 1.
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7 Male copulatory organs deficiency in the Stylommatophora 8 9

Ь rom among 47 specimens under study 19 were devoid of male  
copulatory apparatus, namely of penis, epiphallus and of a conside
rable part of vas deferens. Solel)- the upper portion of vas deferens 
was preserved, c o m m en c in g  at the free oviduct, just below the  sperm- 
oviduct, and ending b lindly with a slight sw ell ing . T h e  extremity  
of the oviduct was som ewhat dilated, assum ing a vaginal appearance. 
I he typical atrium genitale was absent. H ow ever, I did not notice  

any difference in the fem ale  organs structure between the aphallic  
and the euphallic  individuals (the difference in  the shape of recepta- 
cu lu m  sem inis [fig. 1, 2 and 3] pertains to individual m utability

d h

Fig. 1. R etinella  nitens (MICH.); copulatory organs in the euphallic form. Х І2 .  
Kazimierz on the Vistula, 13 X 1950. a — a tr iu m  genitale , d. h. ductus herma- 
phroditicus. ep — epiphallus, gl. alb. — glandula albuminalis, m. r. p. — mus- 
cuius re trac to r  penis, ov — oviductus, p — penis, r. s. —  recep tacu lum  seminis, 
sp. o. — spermoviductus, v — vagina, v. d. — vas deferens, v. os. — vesicula

ovoseminalis.
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90 A. Riedel 8

appearing both in the euphallic  and the aphallic  forms) I observed 
the presence of spermatozoa in glandula hermaphroditica and in  
ductus hermaphroditicus of the euphallic  individuals; the sperma
tozoa were more num erous in the duct than in the gland proper. 
1 failed to find spermatozoa in the receptaculum sem inis .

Generally speaking, the above mentioned observations answer 
the character of the phenom enon described by STEENBERG, BOYCOTT 
and WATSON for some V ertig in id ae  and Valloniidae. I have met no 
intermediate forms betw een the euphallic  and the aphallic  type of 
organs; all the exam ined specimens either had hermaphroditic copu- 
latory organs fu l ly  developed, or they were entire ly  devoid of the 
male copulatory parts. T h e  only m utability  noted pertained to the 
len gth  of the rem nant vas deferens. For the most part these varia
tions were but slight; in 5 individuals only (2 of them  com in g  from

Fig. 2 and 3. R etinella  nitens (MICH.):  copulatory organs in the aphallic 

form; X 12. Fig. 2. Kazimierz on the Vistula, 14 X 1950. Fig. 3. Pieniny, 
Trzy Korony, 7 VIII 1951.

Trzy Korony peak in the P ien iny  m ountains and 1 from Hwojna  
near P low diw  in Bulgaria) the remnant vas deferens proved consi
derably longer than in the rem ain ing  individuals [fig. 2 and 3].

I have also subm itted to anatom ical exam inations several in d i
viduals from am ong the allied species, such as: R etinella  pu ra  (ALD.), 
R. n itidula  (DRAP.) and R. ressm anni (W STLD .) sensu BOECKEL, yet  
[ have not noticed the absence of penis in these forms.

T h e  penis of R etinella  nitens  (MICH.),  if  at all developed, is 
a large organ, easily noticeable on dissection; the supposition of its 
being overlooked or destroyed during preparation is out of the ques-
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9 Male copulatory organs deficiency in the Stjrlommatophora 91

tion. However, to elucidate the causes of the m ale copulatory organs 
decline is not an easy task. T h e  conjecture that the lack of penis  
induces sexual im potency should readily be rejected, on account of 
such a deficiency being extrem ely frequent in some species; in cer
tain species even, no individuals with fu lly  developed gen ita l organs 
have been found thus far. It should therefore be admitted, that de
spite their incom plete  copulatory organs, the aphallic forms are fit 

for reproduction.
T h e  absence of the male copulatory organs is not a local p h e 

nom enon due to geographical agents, as specimens of R etinella  nitens 
(MICH.) and almost all the species h aving  aphallic individuals —  
were collected in  various localities, often far distant from each other 
fTable 1]. N either the p h enom enon under discussion can be considered  
as seasonal, nor it should be explained as a not sim ultaneous m a 
turity of the male and the fem ale  genital organs. STEENBERG, BOY
COTT and WATSON have studied the material gathered at different 
times, yet they have not recorded any dependence betw een the sea
son of the year and the occurrence of aphallic forms. It is at the  
same tim e that the aphallic and the euphallic  forms appear also in 
R etinella  nitens (MlCH.) [Table 3]. I l ikewise observed the absence 
of penis in  mature as well as in  young specimens hav in g  a shell 
about 4 m m . broad *), but whose genital organs were not yet mature. 
H ence, there are no grounds for a supposition that we are dealing  
here with a p h en om enon  of protandria or protogynia, as it probably 

occurs in certain Lim acidae.

T A B L E  III
The occurrence of the euphallic and of the aphallic form  in Retinella 

nitens (MICH.) in various months.

M o n t h
Number of specimens 

euphallic aphallic

May 0 1
July 1 2
August 11 3
September 4 3
October 12 10

*) According to EHRMANN's m easurem ents  the shell of  R. nitens (MICH, 
is 8,5— 9 mm. broad, the  specimens m easured  by me being up to 8 mm. broad.
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A partly solution of this interesting problem could be secured  
by means of breeding, w hich  would eventually  con firm  the possibility 
(or necessity) of copulation. If am ong the aphallic  individuals there 
takes place copulation, two alternatives arise: 1) the aphallic forms 
are functionally  both m ale and fem ale, the vagina then serving as 
an introductive organ. SlMROTH (13, p. 524) infers from the genital 
organs morphology, that in some A rion idae  the vagina plays the part 
of penis; in that case, however, vas deferens is normally developed, 
contrary to the case under discussion where the latter organ is m is
sing. A lthough there may exist a theoretical possibility of aphallic  
individuals being functionally  bisexual, there is no evidence whatever  
of it. 2) T h e  aphallic forms are functionally  fem a le  only, and so, in  
consideration of the analogical „ m a le “ individuals m issing, the eu- 
phallic  forms should be recognized as males. It is also possible that 
the euphallic  forms can function  as males during the one-sided  
copulation with an aphallic individual, or they m ay rem ain  fu n c
tionally  bisexual when copulating w ith  another euphallic  individual, 
in  w hich case there takes place a normal cross-fertilization. Such  
an explanation of the p h en om enon  seems to be contested by the pre
sence of spermatozoa in  glandula hermaphroditica in individuals with  
penis missing. Nevertheless, as it has been stressed by BOYCOTT (4), 
in  the anim al world it may happen that the genita l glands produce  
a certain quantity of garnets (in BOYCOTT’S paper erroneously called  
,,gonads“ ) improper for the sex of a g iven  individual. Moreover, 
BOYCOTT has stated in a single  case, in  A canth inula  aculeata  (MÜLL.), 
the presence of spermatozoa in  the receptaculum  sem inis  of an aphal
lic  individual; this hardly could be explained w hen exclud ing  the  
conjecture, that they got there through copulation.

If  the aphallic forms are apt to m ultip ly  w ithout a foregoing  
copulation, this either is the case of parthenogenesis or of self-ferti
lization. Heretofore, parthenogenetic reproduction has been reported 
for Prosobranchia  only, nam ely  for Paludestrina  jenkinsi SMITH and 
Campeloma ru fu m  (HALDEMAN), in w hich  species males are u n 
known (5). On the other hand, self-fertilization has been observed in 
num erous Pulm onata , both terricolous and freshwater ones, w hen single  
individuals were being bread in  separation since their early youth to 
prevent the possibility of their copulation (9). In  the case under  
discussion self-fertilization seems more probable, if  it were only for 
the presence of spermatozoa in  the gonads of aphallic forms; however, 
an u lt im ate  answer may com e solely from cytological investigations.

http://rcin.org.pl



Male copulatory organs deficiency in the Stylomrnatophora 95

It should now be taken into consideration, what are the rea
sons of the atrophy of the copulatory organs in snails. According  
to BO YCO TT’S hypothesis, the lack of m ale organs stands in сѳп- 
nection with the poor locomotoric capacities of sm all snails (5, 4). 
H e believes that such snails, due to their small d im ensions, an extre
m ely  low  motion tem po and their n o n — gregarious mode of liv ing,  
have difficulties in m eet in g  in the terrain, w h ich  results in their  
poor copulating chance. It is w hy they m ake the most of self- 
fertilization possibility as of their normal way of reproduction; thus  
the m ale copulatory organs atrophy, g iv in g  way to the developm ent  
of other organs. W A T S O N  (18) lays a particular stress upon the  
dw indling of less necessary organs to the advantage of the ,,more  
essential stuctures“ developm ent, w hich  he explains as fo llow s: the 
m uch complicated organs of snails are built out of a large am ount  
of cells whose size cannot undergo an un lim ited  lessening. In  con
nection with this, a stage may be attained, w hen  the particular 
organs, w hich  cannot becom e any smaller, become more and more  
condensed, and then it may be more advantageous for an organism  to 
get rid of all superfluous organs w h ich  thus leave room for the nor
mal fu n ct ion in g  of the more important ones. W hen  applying this  
hypothesis to small forms exclusively , W7ATSON refutes the objection  
liable to arise, w h ich  is, that certain species possessing the penis, like  
for instance Vertigo p y g m a e a  (DRAP.),  are sm aller than those in  
w hich the absence of penis prevails; he thinks that in these relatively  
larger forms (like in Acanthinula  aculeata  (MÜLL.)) the m ale  organs,if  
present, are particularly complicated, on account of w hich  they occupy  
more space. Yet, against such a m echanist ic  way of dealing with the  
matter there arise certain objections: first of all, it is d ifficult to 
establish the im portance priority in the anim al organs; secondly, the  
cause here can hardly be discerned from the effect; that m eans, it 
is difficult to tell w hether  the developm ent of the nerve knots causes 
the atrophy of the penis, or w hether this is, on the contrary, the decline  
of this organ, due for instance to its not being used and thus dege

nerating, that in flu en ces  the developm ent of the central nervous sy
stem. My idea is, that these two actions have a parallel course, being  
in reciprocal dependence; the m ain  reason, however, is probably due  
to ecological l iv in g  conditions of these snails. Moreover, W A T SO N  w hen  
asserting that the size of cells cannot be i l l im itab ly  reduced, forgets 
another alternative —  the decrease of the cells num ber. And yet it 
is well know n, that in certain anim als (R o ta to r ia ) their complicated
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organs consist of a relatively small n um ber of cells, hen ce  such a 
solution should also be taken into consideration. There is e ither no 
support for W a t S O N ’s assertion that in larger forms, in w hich  there  
happens the atrophy of penis, the m ale  organs, i f  at all developed, 
are particularly complicated; such is actually the  case in Acanthinula  
acu leata  (M ÜLL.),  yet the assertion should not be generalized. As 
A . aculeata  (M ÜLL.) measuring 2 — 2,3 m m . in  width and 1 ,8 — 2,1 
m m . in height is considered as a rather large form, R etinella  nitens 
(M ICH .)  with its m easurements of 9 m m . in  breadth and 4 ,6  in 
height should be on this scale reckoned amongst giants; whereas in 
the latter form, too, it appeared that the penis was lacking, in spite 
of the  simple male organs structure *). After the hem ip ha ll ism  of 
Zonito ides n itidus  (M ÜLL.) and the aphallism  of R etinella  nitens 
(M ICH .) have been stated, the p h enom enon  of male organs atro
phy should no more be restricted to the particularly sm all forms, as 
this has been done by BOYCOTT and W ATSON. After all, even  if  
W a t s o n ’s hypothesis were to by admitted, a stipulation should be 
made that the developm ent of the shell does not keep pace with  
the interna] organs increase, w hich , if it were true, should occur 
in  sm all and in  large forms likewise.

Genarally  speaking, it seems impossible to m e to acknowledge  
one of these alternatives only as a sole and com plete explanation of 
the p h en om enon  in  question. T here exist probably num erous reasons 
for the atrophy of male copulatory organs; evidently, m any a reason 
having  not yet been perceived they cannot be taken into account. 
As regards BO YCO TT’S problem of the poor locomotoric capacities of 
certain snails (I am using the word „certain ,“ as the aphallism  
should not be restricted to m in u te  forms exclusively), they seem, 
indeed, an important agent. T h e  m ain causes should, however, be 
assigned to ecological conditions, one of them  being the scattering  
of individuals of a particular species all over the terrain, w hich  pos
sibly is due to some edaphic agent. T h e  dispersion, as w ell as the 
slow motion tempo of snails, may actually prevent two individuals  
from m eeting , w hich  circum stance reduces their chance of copulating,  
all the more that the copulation period in snails does not last throughout 
their w h ole  activity t im e (that is in spring, su m m er  and autum n);  
as BO YCO TT points out (3), the period connected w ith  reproduction  
matters is short in comparison with that the snail uses to secure

I am quoting here EHRMANN’s m easurem ents  of the shell.
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nutrition . As far as R etinella  nitens (MICH.) is concerned, one of 
the  causes of two individuals being  handicapped in  m eet in g  is the  
micro-clim ate. R. nitens (MICH.) is an essentially southern species, 
m oisture-loving, and it seems probable that som ewhat drier spots of 
its proper biotope are a disadvantage w hich  it cannot overcome, being  
thus l im ited  in m oving  all over the terrain. T h e  particular in d iv i
duals may therefore live absolutely isolated. T his  matter should, h o w 
ever, not be simplified to a conclusion , that these snails, unable  
to m eet, do not copulate and have to m u ltip ly  through self-fertil i
zation. Evidently, copulation takes place in the species in which  
euphallic  individuals occur; there is m erely  a possibility that the  
m eetin g  opportunity of two individuals presents itself not often  
enou gh , and in the course of t ime, the species is liable  to decrease 
in number, w h ich  m ight lead to its dying out, if  it were not for 
another m u ltip ly in g  possibility. Such an other „possibility“ is offered  
by self-fertilization, sporadic cases of w hich  have been m any a tim e  
reported for the Pulm onata.  In  the case under discussion the repro
duction by way of self-fertilization m ig h t  be interpreted as a defence  
of the species against its dying out. In  m y opinion, a stress should  
be laid upon th e  fact, that not individuals but the species is con
cerned here; yet this was not m entioned in BOYCOTT’S and WAT- 
SON’s papers.

T h e  w hole  problem could hardly be explained by self-fertil i
zation being the sole means of m ultip ly in g . I presume, that, in its 
tendency to preserve its own existence, the species engages itself into  
a way of development that does not require copulation; how ever, the  
species does not resign it, trying only  to secure itself another way 
of m ultip ly in g  through self-fertilization in  the case w hen  two ind iv i
duals are not likely to meet and copulate. Consequently, the male  
copulatory organs m ay for some reasons atrophy, this however, is no 
more essential from the point of vue reproduction. All the same, 
it seems to m e that, in conform ity w ith  some particular conditions, 
reproduction may occur by various m eans, either through self-fer
tilization, or by way of copulation of an euphallic  individual with  
an aphallic (or hem iphallic) one, —  or alternatively, copulation may  
take place by the use of vagina of two aphallic individuals. From  
such a standpoint there would be an explanation to BOYCOTT’* dis
covering spermatozoa in the vagina and in receptaculum sem inis  of 
the aphallic Acanthinula aculeata  (MÜLL.). T h is  also would elucidate  
the cause of the presence of receptaculum  sem inis in aphallic forms,
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which organ, in the case of reproduction performed by way of 
self-fertilization exclusively, m igh t seem unnecessary and would atro
phy together with the penis; w h ile ,  in fact, it still rem ains an organ 
perform ing its own normal function. Evidently, sole an experimental 
work based on breeding and observation can tell w hether  such a 
opinion is correct or not.

A nyhow , from m y point of v iew , we are dealing here not with  
exceptional cases of degeneration in species, but on the contrary, 
with symptoms of their evolution tending to their better adaptation  
to the  l iv ing  conditions. Noteworthy is the fact, that all the species, 
in w h ich  there has been stated a total or partial atrophy of the 
m ale copulatory apparatus, belong to two groups of S tylom m atophora:  
V ertig inacea  and Zonitacea. W ith in  these groups are also Pupa  
muscorum  (L.) and P y ra m id u la  rupestr is  (DRAP.), as w ell  as the 
fam ilies  S a gd ida e  and A rion idae,  in w hich  a similar phenom enon  
is also likely to occur. Moreover, there is to be noted in particular  
species a various degree of m ale  organs decline, w hich  seems to 
be a series of consecutive stages of such an atrophy: the euphallic ,  
the h em ip h a ll ic  and the aphallic forms, the latter w ith  a remnant
of vas deferens yet preserved, as w ell as the aphallic forms totally
devoid of the said duct (in Vallonia  RlSSO). A ll  this a llow in g  a sup
position that the atrophy of the m ale  copulatory organs is characte
ristic not only of some particular species, but also of the entire  
groups V ertig inacea  and Z o n itacea ; this also throws light upon their  
general way of developing. It seems very probable that this p heno
m en on  occurs in snails m u ch  oftener than it has heretofore been  
observed, but in various species there may be found a different ratio 
betw een the aphallic and the euphallic  forms.

It is d ifficult to state what is the course of this evolution  of 
the particular groups of Pulm onata .  As regards such a kind of ph e
n om en a  as occur in A g r io l im a x  laevis  (MÜLL.) —  two hypothesis  
have been brought forward: SlMROTH ( l l )  considers this sort of 
p henom ena as an evolution towards the sexual separation of h erm a 
phrodites, w hich conjecture fails w h en  adm itting, in  conform ity w ith  
the prevailing opinion, that primarily the snails were dioecious, the  
hermaphroditit ism being a secondary f e a t u r e 1). BaBOR (1) considers

M SlMROTH’s hypothesis can be adopted only when assuming that we
are dealing here  with the secondary dioecie which, however, has not been
backed by any p roof  of correc tness ; no example of  fem ale  genita l  organs 
atrophy has been known till now fo r  h e rm aphrod itic  animals. Such an atrophy 
should have taken place simultaneously with the trans it ion  f rom  the h e rm a 
phroditism  into the dioecie.
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another hypothesis; he asserts that this is just realizing herm aphro
ditic state by the snail. In the case under discussion, there are no  
grounds for such an opinion, as it is contested by the presence of 
th e  upper portion of vas deferens in the aphallic forms, which cir
cum stance cannot be interpreted otherwise but as an existence of a 
rem n ant organ, a residue of the male copulatory organs. Yet, it 
seem s possible that such snails from the groups V ertig in acea  and 
X onitacea , w hich  have already realized their hermaphroditic state, 
proceed to self-dependence of the particular individuals w ith  respect 
to reproduction.

Remarkable is the fact that only in the dioecious anim als  
such an emancipation has hitherto been know n. T w o m ain  tendencies  
are to be noted here: 1) the subordination of one sex to another, as 
this is the case w ith , for example, Bonellia v ir id is, certain C ir r ip e d ia , 
or fishes from the group C erato idei;  such a subm ission leads, if  not 
always, at least in particular cases to hermaphroditism ( C irr ip e d ia ). 
2)  the freeing of fem ale individuals from copulation by m eans of 
parthenogenetic reproduction, like, for instance, it occurs am ong i n 
sects in  certain C yn ip idae , A p h id a e  and others, and am ong snails in  
the  aforem entioned species of Prosobranchia. T h e  same p h en o m en o n  
of ga in in g  independence being noted am ong the P ulm onata  w hich  
are hermaphroditic animals, seems all the more interesting. M ore
over, in the cases of parthenogenesis there occurs a com plete  e l im i
nation of the m ale sex, w h ile  in the case under discussion, provided  
self-fertilization actually takes place, the m ale reproductive organs 
persist, in  spite of their being reduced to the  group of cells of the  
hermaphroditic gland, w hich  are producing spermatozoa. Yet, if  in 
aphallic individuals the vagina cannot play the  part of a m ale  copu  
latory organ, the possibility arises of the aphallism leading to fem ale  
one-sexuality . For, since the copulation is go in g  to be totally ex
cluded from the sexual process, m utual exchange of sexual e lem ents  
w ill no more take place betw een two individuals, w h ich  may lead to 
spermatozoa loosing their normal importance; hence  a probabilty that 
there w ill  be no m ore fusion with the egg-cells. T h e  role of sperm a
tozoa would then  be reduced to an incentive only, s t im u la tin g  the  
developm ent of non-fertilized eggs, and that would result in their  
com plete atrophy. In such circumstances, there would occur a tran
sition from self-fertilization into parthenogenesis, leading to the de
c lin e  of the m ale  parts of the genital organs, that is to fem ale  one- 
-sexuality , w h ich  would m ean the e lim ination  of the m ale  sex in  
the dioecious anim als.
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S T R E S Z C Z E N I E
Autor omaw ia zjawisko zaniku m ęskich narządów kopulacyjnych  

u R etin ella  nitens (MICH.) na tle notow anych już od dawna przypad
ków braku tych narządów u innych Sty lom m atophora  oraz zastanawia 
się nad przyczynami i ew en tu a ln ym i konsekw encjam i tego zjawiska.

W yróżnia  dwa zasadnicze rodzaje tego zjawiska u S ty lo m m a to 
phora:  1) czasowy brak męskiego aparatu kopulacyjnego, np. u A grio-  
lima.r la ev is  (MÜLL.), związany z protogynią, 2) trwały zanik narzą
dów m ęsk ich ,  występujący między in n y m i u R etinella  nitens (MICH.). 
Następnie, zajmując się tylko drugim przypadkiem, autor rozważa m o ż 
liwości rozmnażania się form afallicznych dochodząc do wniosku,  
że prawdopodobnie zachodzi tu samozapłodnienie, co n ie  wyklucza  
jednak kopulacji osobników eufallicznych z afallicznymi. Przyczyn  
zaniku narządów m ęskich szuka w warunkach ekologicznych, w ja
kich żyją te ś limaki, utrudniających spotkanie się dwóch osobników  
w celu  kopulowania.

R ozm nażanie przez samozapłodnienie wiąże autor z obroną ga
tunku przed zm niejszaniem  się jego liczebności. Jednocześnie pod
kreśla, że om aw ianego zjawiska nie można uważać za objaw degene
racji g a tu n k u , a przeciwnie należy je traktować jako objawy ewolucji  
w k ieru n ku  usam odzieln ienia  poszczególnych osobników pod względem  
rozmnażania.

Р Е З Ю М Е
Автор обсуждает: явление потери мужского копуляционного 

аппарата у Retinella nitens (M ich .)  в связи с давно замеченной поте
рей этого аппарата у других Stylommatophora, причины и послед
ствия этого язления.

Подчеркнуты автором два рода основных явлений у Stylomma- 
topbora: 1) временная потеря мужского копуляционного аппарата, 
например у Agriolimax laevis ( M ü l l .) связанная с протогинией. 2) По
стоянная потеря мѵжского аппарата выступающая между прочим 
у Retinella nitens ( M i c h ). Затем автор занимается только другим 
случаем и обсуждает возможность размножения афаллических 
форм и приходит к мнению, что вероятно является здесь само
оплодотворение, что не исключает однако копуляции особей эуфал- 
лических с афалл/іческими. Причины потери мужских органов 
автор ищет в экологических условиях жизни утрудняющих 
встречу особей для копуляции.
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Автор связывает размножение чеоѳз самооплодотворение 
с обороной вида пред уменьшанием его численности.

Одновременно подчеркивается что обсуждаемое явление 
нельзя считать признаком дегенроации вида, а наоборот прояв
лением эволюции в ньправлении приобретения самостоятельности 
отдельных особей с точки зрения размножения.

Toruńsk ie  Z a k ła d y  G raficzne  — N r  z«m.  813 z dnia 11. III 54. — N a k ła d  1600 egz .  

Pa pier  b e z d r z e w n y  kl. V  80 g,  B I.
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