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ABSTRACT

Six Australasian members of the family Paryphantidae were studied cytologi-
cally, the observed chromosome numbers (n) being as follows: Paryphania
busbyi (Gray), 32; Victaphanta atvamentaria (Shuttleworth), 29; Rhytida dunniae
(Gray), 32;Strangesta gawlevi (Brazier), 30; Strangesta tumidula Iredale, 30;
Schizoglossa novoseelandica (Pfeiffer), ca. 32. The mitotic chromosome com-
plement of Victaphanta atvamentavia showed 17 metacentric pairs, including the
2 largest of the complement, and 12 submetacentric pairs. The proportion of
metacentric chromosomes in V. afrvamentaria is similar to that previously ob-
served in Helix pomatia but different chromosomes of the complement are meta-
centric. Both differ from succineid snails in which nearly all chromosome
pairs are metacentric and from known basommatophorans in which submetacen-

trics predominate.

INTRODUC TION

Despite increasing interest in the
chromosomes of stylommatophoran
snails there are many families, partic-
cularly those of southern distribution,
which are asyet unsampled cytologically.
The Paryphantidae are among these and
this report gives, to my knowledge, the
first observations of chromosome num-
bers for the family, Among the other
families of the Streptaxacea (as defined
by Wenz & Zilch, 1960), chromosome
numbers are known for only 2 species
of the North American Haplotrematidae;
Haplotrema sportella has n =29 (Ford,
1962 in Burch 1965) and H. vancouver-
ense n = 30 (Burch, 1965).

The family Paryphantidae is centered
in the Indo-Pacific region where mem-
bers are found in eastern Australia,
New Zealand, Indonesia and Melanesia,
2 genera are found in South Africa south
of latitute 25° South.

MATERIALS AND METHODS

Species of paryphantid snails which
were used in this study are listed in
Table 1.

Gonad samples, taken after removal

of the protoconch and apical whorls,
were either fixed and stained directly in
aceto-orcein or stained in aceto-orcein
after fixation in acetic-alcohol ( 1:3
v:v) and storage in T7T0% ethyl alcohol.
After being examined, slides were made
permanent by mounting in Euparal after
alcohol dehydration. After excision of
gonad samples, snails were relaxed and
fixed and permanent preparations of the
radulae and reproductive systems were
made, These will form part of an ana-
tomical study of Australasian paryphan-
tids; they have been placed in the col-
lections of the South Australian Museum
and, along with the shells, are kept as
vouchers for the cytological observa-
tions.

RESULTS

Victaphanta atramentavia showed 29
bivalents at late prophase of the 1st
meiotic division of spermatogenesis
(Fig. 3). In 1 individual a number of
mitotic figures confirmed the meiotic
chromosome counts and also gave in-
formation concerning the morphology of
the chromosomes. Fig. 2 shows themi-
totic chromosomes and in Fig. 3 they
have been arranged accordingto size and

(217)
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TABLE 1. Australasian Species of Paryphantidae used for Chromosome Studies

Species

Locality S.A. M. * Reg. No.

Paryphanta busbyi (Gray)

Mangamuka Gorge, North Auckland, N.Z. D. 14939

Victaphanta atvamentaria Labertouche, Victoria, Aust. D. 14898
(Shuttleworth)
Rhytida dunniae (Gray) Near Kaitaia, North Auckland, N. Z. D. 14938
Strangesta gawleyi (Brazier) Rapid Bay, South Aust. D. 14972
Strangesta tumidula Iredale Section 501, Hundred of Kongorong, D. 14971
South Aust.
Schizoglossa novoseelandica Inglewood, Taranaki, N.Z. D. 14970

(Pfeiffer)

*South Australian Museum, Adelaide

centromere position.

There has been variation in the use
by various authors of terms to describe
centromere position., I use metacentric
to describe medianly constricted chro-
mosomes which appear V-shaped, in-
cluding chromosomes in which the con-
striction is so close to the centre that
a decision cannot be clearly made as to
whether the element is V- or J-shaped.
Obviously J-shaped chromosomesIterm
submetacentrvic, using “submedianly
constricted” and “subterminally con-
stricted” to distinguish respectively be-
tween elements with the constriction
nearer the mid-point of the chromosome
and those with it nearer the end. Chro-
mosomes in which the small arm is
beyond the resolution of the light micro-
scope are acrvocentvic.

It is clear that among the 10 largest
chromosome pairs, 5 have a median
constriction and 5 are submetacentric,
Nine of the next 13 pairs are metacen-
tric and among the 6 smallest chromo-
some pairs there are probably 3 with
median constrictions; with decreasing
chromosome size it becomes increas-

BlG S,

Spermatogonial mitosis in Victaphanta alvamentaria.

ingly difficult to be certain of centromere
position, The 2 largest chromosome
pairs are both metacentric.

In both Strangesta gawlevi and S. tu-
midula the chromosome number, as seen
in meiotic figures, is n = 30 (Fig. 4-6).
There is also a range of chromosome
size but no suitable mitotic material
was available for study of the chromo-
some morphology.

Meiotic divisions in both Pavyphanta
busbyi and Rhytida dunniae show a chro-
mosome number of n =32 (Fig. 7, 8).
Similarly, the meiotic number for Schiz-
oglossa novoseelandica is probably n =
32; for this species material was very
limited and the counts should be re-
garded as tentative,

DISCUSSION

The results of karyotype analysis by
other workers, and the observations
described in this paper for Victaphanta,
are summarized in Table 2. In the het-
erurethran succineids metacentric or
submetacentric chromosomes predomi-

Fig. 1, Mitotic prometa-

phase, 2n = 58. Fig. 2, Chromosomes of Fig. 1 arranged according to size in 2 series, meta-
centric pairs on the left and submetacentric on the right. The 10 largest chromosome pairs

have been numbered in order of decreasing size.
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S

FIG. 3-6.
atvamentaria, 29 bivalents.
tumidula, 30 bivalents.

nate and the largest chromosome pair
may fall in either category; in the 2
helicids and Victaphanta metacentrics
make up a greater proportion of the
chromosome complement andthe largest
pair is metacentric. Superficially, Helix

Diakinensis of spermatogenesis in 3 species of Paryphantidae.
Fig. 4, Strangesta gawleri, 30 bivalents.
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Fig. 3, Victaphanta
Fig. 5, 6, Strvangesta

resembles Victaphanta in that the pro-
portions of metacentric to submetacen-
tric chromosomes are very similar,
However, the distribution of the 2 chro-
mosome forms is distinct; among the
first 10 chromosome pairs (arranged
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FIG. 7, 8. Diakinensis of spermatogenesis in Pavvphanta busbyi and Rhytida dunniae. Fig. 7,
Pavryphanta busbyi, 32 bivalents. Fig. 8, Rhytida dunniae, 32 bivalents.

according to decreasing length) of Vic-
taphanta the 3rd to 5th and the 8th and
10th are submedianly constricted, while
in Helix pomatia the 5th, 9th and 10th
are submetacentric. In contrast to the
3 sigmurethran species and to the suc-
cineids which show a wide variety of
karyotype, the basommatophorans Me-
lampus bidentatus lineatus (Ellobiidae),
Acvoloxus lacustvis (Acroloxidae) and
Laevapex fuscus (Ancylidae) have chro-
mosome complements in which sub-
metacentrics predominate (Natarajan &
Burch, 1966; Burch, 1962).

The recent development of gonadal
tissue culture techniquesfacilitates kar-
yotype analysis of land snails (Burch,
1968) and mitotic chromosome morphol-
ogy should in the future provide a useful
tool for comparative studies.

The chromosome numbers n = 29, 30
and 32 which are described above for
members of the Paryphantidae arecom-
parable to those already found in 2
species of Haplotvrema (Haplotremati-
dae), n=29 and n = 30 (Burch, 1965);
these 2 families have been grouped
together, along with the Streptaxidae
and Chlamydephoridae as the Streptaxa-

cea. As yet, no other members of the
group are known cytologically,

The presence of 3 different chromo-
some numbers among 6 members of the
Paryphantidae offers promising possi-
bilities for the use of chromosome
numbers inassessing relationships with-
in the family, Such relationships have
in the past been determined mainly on
conchological evidence (Solem, 1959)
although Powell (1930) has shown the
usefulness of radular structure in de-
limiting the New Zealand genera. The
few studies of the reproductive system
show that it also affords a number of
useful taxonomic characters and it is
to be hoped that a combined anatomical
and cytological approach will help to
clarify paryphantid intrafamily relation-
ships.
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ZUSAMMENFASSUNG

DIE CHROMOSOMEN EINIGER AUSTRALASIATISCHER PARYPHANTIDEN

H. M. Laws

Sechs australasiatische Arten der Familie Paryphantiden wurden cytologisch
undersucht, folgende Chromosomenzahlen (n) wurden festgestellt: Paryphanta busbyi
(Gray) 32; Victaphanta atramentavia (Shuttleworth) 29; Rhytida dunniae (Gray) 32;
Strangesta gawleri (Brazier) 30; Strangesla tumidula Iredale 30; Schizoglossa novo-

seelandica (Pfeiffer) ca. 32.

Der diploide Chromosomensatz von Victaphanta atva-

mentavia bei der Mitose zeigte 17 metazentrische Paare einschliesslich dier 2
grdssten im Satz und 12 submetacentrische Paare, Das Verhiltnis der metazentrischen
Chromosome der V. atramentaria &hnelt dem frither untersuchten der Helix pomatia,
aber andere Chromosome des Satzes sind metazentrisch. Beide unterscheiden sich
von den Succineiden, bei denen fast alle Chromosomensaare metazentrisch sind, und
von den bekannten Basommatophoren, bei denen die submetazentrischen vorherrschen.

H. 7.
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RESUME
LES CHROMOSOMES DE QUELQUES PARYPHANTIDAE D’AUSTRALASIE
H.M. Laws

Six représentants, en Australasie, de la famille des Paryphantidae ont été étudiés
cytologiquement, les nombres chromosomiques observés (n) étant les suivants:
Paryphanta busbyi (Gray), 32; Victophanta atvementavia (Shuttleworth), 29: Rhytida
dunniae (Gray), 32; Strangesta gawlevi (Brazier), 30; Strangesta tumidula Iredale, 30;
Schizoglossa novoseelandica (Pfeiffer), ca. 32. La garniture chromosomique de
mitose de Victaphanta atramentaria montre 17 paires meétacentriques, y compris les
2 plus grandes de la garniture, et 12 paires submétacentriques. La proportion de
chromosomes meétacentriques chez V. atramentaria est semblable a celle précédem-
ment observée chez Helix pomatia mais ou ce sont des chromosomes différents de
la garniture qui sont métacentriques, Les 2 espeéces différent des Succinées, chez
lesquelles presque toutes les paires de chromosomes sont métacentriques et des
Basommatophores connus chez lesquels les submétacentriques dominent,

AT
RESUMEN

LOS CROMOSOMAS DE ALGUNOS PARYPHANTIDAE DE AUSTRALASIA
H. M. Laws

Se estudiaron citologicamente seis miembros de la familia Paryphantidae de Aus-
tralasia, siendo sus nimeros de cromosomas (n) observados, como sigue: Paryphanta
busbyi (Gray), 32; Victaphanta atvamentavia (Shuttleworth), 39; Rhythida dunniae
(Gray), 32; Strangesta gawlevi (Brazier), 30; Strangesta tumidula Iredale, 30; Schizo-
glossa novoseelandica (Pfeiffer), ca, 32, El complemento mitdtico cromosomatico de
Victaphanta atvamentaria mostrd 17 pares metacéntricos, incluyendo los dos mas
grandes del complemento, y 12 pares submetacéntricos. La proporcion de cromo-
somas metacéntricos in V. atramentaria es similar a la que se observo previamente
en Helix pomatia pero diferentes cromosomas de el complemento son metacéntricos.
Ambos difieren de los caracoles succineidos en los cuales casi todos los cromosomas
pares son metacéntricos, y de otros basommatoforos en los que se conoce predomi-
nancia de metacéntricos.

Jde die s
ABCTPAKT
XPOMOCOME HEKOTOPHX ABCTPAJIO-A3MATCHKMX PARYPHANTIDAE
JEH M. JO¥C
DBAJIMCH UATOJOTMYECKM 6 aBCTPalo-a3UaATCKMUX npeacTaeuTelei
3 Paryphantidae; o©oKasaJocs, 4TO 4Mcao XpoMmocoM (n) y HMX OBHIO
~nenynuee : Paryphanta busbyi (Gray) - 322; Victaphanta atramentaria (Shuttleworth) - 28;
Rhytida dunniae (Gray) - 32; Strangesta gawlevri (Brazier) - 30; Str. tumidula
Iredale - 30; Schizoglossa novoseelandica (Pfeiffer) - oxoao 32. MUTOTUYECKUN
1260 XpoMocoM y V. atvameniaria cocToMT u3 17 MeTalUeHTpPUYECKUX nap,
2 caMmele KpYNHHe nape HaGopa U 12 cyOMeTaleHTpUYECKUX map.
meHWe M EeHTpUUECKUX XpoMmocoM Yy V, alramenlaria CXOOHO C TeM,
paHee HaOJawoajJock Yy Helix pomatia, OTJMYaACE TEM, 4YTO pas3liM4yHbe
XpOMOCOMB Halopa HABJIANTCA MeTalleHTpuyeckMMs. 05a OHM OTIMYAKTCA OT
Succineidae, rae MnouT nape XpPOMOCOM-Me TaleHTPUUYECKHUE, " oT
Basommatophora, y KoOToOphHX npeofiamfawT cyGMeTalleHTpUUYecKUe Naph.

Z.AF.
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