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Karyotype Analysis of Bulinid Snails
by D. CLAUGHER1

Cytotaxonomic studies of planorbid snails were
strongly stimulated by Burch's (1964) demonstration
that members of the Bulinus truncatus group have
twice the number of chromosomes (n= 36) found in
other species of this genus (n =18). The subsequent
discovery of polyploid series (n = 18, 36, 54, and 72)
in bulinids from the Ethiopian highlands region
(Burch, 1967; Brown & Burch, 1967) added further
interest. At that time, chromosome numbers were
determined from meiotic figures at the diakenesis
stage found in gonadal tissue, but the observations
were unsuitable for accurate comparative work.
Improved methods for maintaining snails in labora-
tory culture, and the use of colcemid to block
mitotic divisions in early embryos, have now made
karyotype analysis and critical comparisons between
species possible. The technique also has the advan-
tage that chromosome numbers can be determined
without injury to the parent snail, and laboratory
colonies of snails with a known constitution can be
maintained, having been derived from self-fertilizing
individuals.

Method
The most suitable material is fresh snail eggs at

the morula stage but more advanced embryos can
be used. The state of embryonic development can
be determined under a low-power dissecting micro-
scope.
Egg masses are placed in clean water and brushed

gently with a soft, fine paint brush to remove all
adherent matter; they are then transferred to 2 ml
of clean water to which has been added 0.1 ml of
a solution (10 jtg/litre) of colcemid. The eggs remain
in this solution for 30 minutes, and the embryos
are then removed by rupturing the egg capsules with
fine needles. The embryos are rinsed in 0.5% sodium
citrate solution and transferred to a fixative (1 part
of glacial acetic acid and 3 parts of absolute
ethanol). After fixation for 30 minutes, they are
stained in aceto-orcein (1% natural orcein in 45%
aqueous acetic acid) for about 3 minutes. After
being stained, the embryos are quickly rinsed in 45%
aqueous acetic acid to remove excess stain, and
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transferred to a clean microscope slide, covered with
a coverslip, and crushed by manual pressure. The
preparations are searched for suitable metaphase
figures and suitable preparations are made permanent
by soaking off the coverslip in the acetic acid-ethanol
mixture, rinsing quickly in two changes of absolute
ethanol, and remounting in Euparal.

Suitable metaphase figures are then photographed,
using Kodak Microfile film. The microscope lens
system and enlarger must be capable of yielding
prints with a final magnification of x 8 000. The
enlarged prints are checked against the figures by
microscopical examination, and any indistinct out-
lines in the prints are clarified. The chromosomes
are then traced, measured, and cut out, so that they
can be arranged in descending order of size. The
measurements of each pair of chromosomes from
a number of photographs are averaged, and an
idealized chromosome is then drawn. The final
drawings are arranged into groups according to size:
group I, 0-1 ,um long; group II, 1-2 t&m long, etc.;
group V contains all chromosomes whose length
exceeds 4 ,um. Despite the arbitrary nature of this
grouping, it provides a standard basis for karyotype
comparisons.

Results
The limited number of results so far available does

not justify the drawing of detailed conclusions. The
single representatives of the B. africanus and B. fors-
kali groups-B. globosus (Morelet), Fig. 1, A, and B.
forskali (Ehrenberg), Fig. 1, B-each have distinctive
features but whether they are characteristic of their
respective species groups is not yet known. B. natal-
ensis (Krauss) has been considered (Mandahl-Barth,
1957) as synonymous with B. tropicus (Krauss) but
detailed morphological studies (Brown et al., 1967)
suggested that B. natalensis might be placed in a
separate group whose anatomical characters link the
B. tropicus and B. truncatus groups. The subject is
still under discussion (Brown, Oberholzer & van
Eeden, 1971). The karyotype for a population from
the Umhlatuzani river near Durban, South Africa,
identified as intermediate between B. natalensis and
B. tropicus (Brown et al., 1967), appears to be dis-
tinct from the karyotype of B. liratus (Tristram)
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Fig. 1. A, Bulinus globosus (Morelet) from Ombeyi Swamp, Kenya. B, B. forskali (Ehrenberg) from Awash Valley,
Ethiopia. C, Bulinus sp. from Umhlatuzani River, Durban, South Africa; there is a high frequency of angular
mesocones with a resemblance to B. natalensis.

(Fig. 2, D), a member of the B. tropicus group, and
Bulinus sp. (Fig. 2, E), which has certain morpho-
logical characters similar to the B. tropicus group.
The origin of the B. natalensis sample is near to the
southern limits of its range and it is therefore unwise
to conclude that it is typical for the species as a
whole.

The karyotype for B. truncatus (Audouin), Fig. 2,
F, illustrates only half the haploid number since
this is a tetraploid species. It can be seen that the
general pattern is similar to Fig. 2, D and E, although
the chromosome of the third quartet is distinctly
acrocentric in B. truncatus and, in this respect, it
resembles B. obtusispira (Smith) (Fig. 2, G). It is
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Fig. 2. D, Bulinus liratus (Tristram) from Basibasy, south-western Madagascar. E, Bulinus sp. from 9 km north of
Haik village, Ethiopia; there is a low frequency of angular mesocones with a resemblance to B. tropicus. F, B. trun-
catus (Audouin) from Ferras canal, Iraq. G, B. obtusispira (Smith) from Madagascar.
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interesting to note that the doubling of the chromo-
some number in B. truncatus is not accompanied
by any reduction in size, if the sizes of the chromo-
somes in Fig. 2, D, E, and G are taken as normal.
B. obtusispira is a natural host for Schistosoma
haematobium in Madagascar (Brygoo & Moreau,
1966), but there have been difficulties in allocating
it to a species group because of the intermediate
nature of its morphological characters. Immunolo-
gical studies have indicated that B. obtusispira has
affinities with the B. africanus group, but despite
this it has been susceptible in the laboratory only
to the strains of S. haematobium that develop in
members of the B. forskali group (Wright, 1971).
The similarity between the karyotypes of B. obtu-
sispira and the B. tropicus group perhaps supports
the viewx that B. obtusispira is a relic species that

possesses features present in a number of the other
species complexes (Wright, 1971).
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Transliteration
from Cyrillic characters

The "International System for the Trans-
literation of Cyrillic Characters", set out in
Recommendation ISO/R9-1954 (E) of the Inter-
national Organization for Standardization, is
normally used in the Bulletin of the World Health
Organization for personal names, titles of publi-
cations, etc. However, papers accepted for
publication may contain names transliterated
differently, and if the original Cyrillic spelling is
not recognizable inconsistencies may occur.

For convenience the transliteration from
Russian according to ISO/R9 is given below:

Translitteration
des caracteres cyrilliques

Le <Systeme international pour la translitte-
ration des caracteres cyrilliques#> presente dans
la Recommandation ISO/R9-1954 (F) de l'Orga-
nisation internationale de Normalisation est
generalement utilise dans le Bulletin de l'Organi-
sation mondiale de la Sante pour les noms de
personnes, les titres de publications, etc. Cepen-
dant des articles acceptes pour publication
peuvent contenir des noms translitteres diffe-
remment et si l'orthographe cyrillique originale
n'est pas reconnaissable un manque d'unifor-
mite peut s'ensuivre.
A toutes fins utiles, la translitteration du russe

selon la recommandation ISO/R9 est indiqu6e
ci-apres:

Trans- Trans-
Cyrillic fitratom Cyrillic fitratom
character frusaon Examples and remarks character fromui Examples and remarks
Caractere Trans- Exemples et observations Caractere Trans- Exemples et observations

du russe du russe

A, a a Aipec = Adres Y, y u YTPO= Utro

E, 6 b Ea6a = Baba cP, f OHI3HKa = Fizika

B, B v Bbi = Vy X, x h XHMHqeCKHAI = Himiceskij
r, r g rnasa = Glava p u c [LeHTpaJIbHblri = Central'nyj

ronoBa = Golova q q c 4acbi = Casy
A, Rd ,Ela = Da W,U IJKona = Skola

E, e (e) e (e) Enie = Ee [U, u. sc LLeKa = keka
_____ ){zWypHan = Zurnal (medial, or In modern Russian, where '
3, 3 z 3Be3,a = Zvezda m6dial) "ou" sometimes replaces medial b,

14, transliteration is still
IzI, u i int= Ili bt 'b En russe moderne, oui le ' rem-

pi, i j -b H
i , -OH = -yj, -ij, -Oj place quelquefois le b medial, la

translitteration reste ".
1<, K k }-aK = Kak (final) (Not

-, n 1 JRio6wrb = Ljubit' literantsed.
M,M m My>K = Muz Nontrans-
H, H n HHWHIwHu = NiZniJ litt&r.)
0, 0 o 06LuecTro = Obsestvo bl, bi y Bbln = Byl
n, n p llepBblu = Pervyj b, b 'orl 'ou' ManeHbKlri = Malen'kij
P, p r PbI6a = Ryba 3, 3 e 3To = Eto
C, c s CecTpa = Sestra 10, 10 ju lOMwHblU = Juznyj
T, T t TOBaptLu. = Tovari | 51, 51 ja |SlULO = Jajco

Cyrillic e to be transliterated by e only when the diacritical appears in the original. Le e cyrillique ne doit etre translitter6
par e que lorsque la diacritique apparait dans l'original.


