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ABSTRACT 
The shells and certain anatomical features including the genital system are 

described for Gyraulus convexiusculus (Hutton) from New Guinea, G. waterhousei 
(Clessin) and G. isingi (Cotton and Godfrey) from Australia, and Helicorbis 
australiensis (Smith) from Australia. The genera Glyptanisus Iredale, 1943 and 
Plananisus Iredale, 1943 are regarded as synonyms of Gyraulus Charpentier, 1837. 
The genus Segnitilia Cotton & Godfrey, 1938 is regarded as a synonym of Helicorbis 
Benson, 1855. 

INTRODUCTION 

Anatomical studies on the small discoid Planorbinae (Gastropoda: Basommatophora: 
Planorbidae) of African fresh waters have revealed that many species formerly classified in 
genera widely distributed in Europe and Asia actually belong to distinct groups (Brown & 
Mandahl-Barth, 1973). Characters of taxonomic value are found particularly in the 
copulatory organ, which has not previously been described for any Australian species. 
Through the kindness of colleagues in Australia | obtained spirit preserved specimens 
from 12 localities in Australia and New Guinea, now described and thought to comprise 3 
species of Gyraulus and 1 of Helicorbis. These materials certainly are not adequate for a 
thorough revision of the relevant nominal forms, but do allow a step in this direction. My 
main purpose is to give observations on certain organs which have received attention in 
recent studies of Planorbinae from other parts of the world, and to relate these 
observations to shells identified so far as possible with locally described species. 

MATERIALS, METHODS AND ACKNOWLEDGEMENTS 

Identified specimens are deposited in the collections of the British Museum (Natural 
History) (BMNH), Australian Museum, Sydney and the National Museum of Victoria. 
Drawings were made with the aid of a Wild stereomicroscope with drawing attachment. 
Photographs were prepared by the Photographic Unit, BMNH. 1 thank P.H. Colman and 
W.F. Ponder (Australian Museum) and B.J. Smith (National Museum of Victoria) for the 
loan of specimens, and the authorities of the British Museum (Natural History) for allowing 
me freely to use specimens in their care. 

OBSERVATIONS 

Family Planorbidae: Sub-family Planorbinae (Hubendick, 1954) 
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Genus Gyraulus Charpentier 

Shell small, less than 10mm diameter, discoid and lacking internal lamellae. Penis with a 
dagger-like sclerotised stylet. Type species: Planorbis albus Müller, Europe. 

Gyraulus convexiusculus (Hutton, 1849) 

Planorbis convexiusculus Hutton, 1849: 657. 
Gyraulus convexiusculus, Van Benthem Jutting, 1963: 494-499, figs. 49-53. 
G. convexiusculus, Brandt, 1974: 239, pl. 17, fig. 3. 
G. convexiusculus forma brongersmai Van Benthem Jutting, Starmühlner, 1976: 619, figs 

145-149; pl. 19, figs. 222-224. 

Fig. 1, a, b, Gyraulus convexiusculus; New Guinea, Markham river near Lae. c, G. 
waterhousei; New South Wales, Eastern Creek near Penrith (aperture damaged). d, G. 
isingi; Victoria, Warrnambool. 
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Fig. 2. Gyraulus convexiusculus from New Guinea. a, lower Watut valley near Bulolo. b, 
Port Moresby. Scale line represents 1mm. 

Materials examined. All from New Guinea and collected by P.H. Colman. Six specimens 
from Maralumie Creek, Markham Valley about 30 miles from Lae, 50m altitude, 24 Jan. 
1973, No. C. 90342. Eight specimens from backwaters of the Markham River near Lae, 23 
Jan. 1973, No. C. 90345. Six specimens from Lower Watut Valley, off Slate Creek out of 
Bulolo, about 1,100m altitude, 1 Feb. 1973, No. C. 90344. Five specimens from Port 
Moresby, creek behind the airport, 4 Feb. 1973, No. C. 90343. 

Shell (Figs. 1a, b; 2). Almost all the shells from Lae district complete about 3.75 whorls ar 
5mm diameter, are depressed and carinate with a membraneous fringe (Fig. 1a), and have 
close-set regular growth ridges, occasional coarser ribs and faint spiral sculpture on some 
areas. One shell from Lae (Fig. 1b) lacks a fringe and its whorls increase less rapidly, 4 being 
completed at 4.5mm diameter. Shells from near Bulolo resemble the last in having slowly 
increasing whorls (Fig. 2a) but the ribs are better developed, being almost as strong as in G. 
costulatus (Krauss) of Africa though less regular. Shells from Port Moresby (Fig. 2b) show a 
combination of features, in that their whorls increase slowly, there are 4.5 at 6.8mm 
diameter, and have a membraneous fringe. 

Anatomy (Figs. 3, 4). Twelve snails were dissected. Pigmentation of the mantle on the 
right of the kidney consisted of few and large black blotches in snails from near Lae and the 
Lower Watut Valley (Fig. 3a), but of small and numerous spots in snails from Port Moresby 
(Fig. 3b). The pseudobranch of an extended animal (Fig. 3c) is elongated with a 
longitudinal ridge. In the genital system (Fig. 4) the ovotestis comprises up to 24 acini 
arranged in two alternating rows, the seminal vesicle is closely coiled with pointed 
protuberances, the prostate gland comprises 14-20 lobes, and the spermathecal sac is 
about equal in length to its duct. The copulatory organ in situ extended posteriorly for 
about half the length of the prostate gland. The vas deferens opens just proximally to the 
swollen penis tip which carries a dagger-like stylet (Fig. 5). Six radulae examined have 16-18 
lateral and marginal teeth on either side of the central tooth, disregarding marginal 
rudiments without visible cusps. 

Identification and comments. G. convexiusculus is reported to occur in the very large 
area extending from South Yemen and eastern Persia to China and Japan. References cited 
above give a survey of the extensive literature pertaining to this widespread and variable 
taxon. Current opinion is to place in its synonymy many nominal species of 8Planorbis9 
described from shells. Certainly many authors have been too ready to attach significance 
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to trivial shell characteristics in naming new species. However, since insufficientattention 
has been paid to the soft parts where more significant differences might be found, it seems 
advisable to regard G. convexiusculus as a species complex or 8Rassenkreis9, and to pursue 
careful anatomical studies with a view to gaining a better understanding of more nominal 
species. For many of these the animalis entirely unknown or so poorly described that even 
their generic position is uncertain. 

New Guinea lies at the southern fringe of the range recorded for this species, which is 
reported from the western part of this island by Van Benthem Jutting (1963), who also 
named five new species according to shell characters. These taxa form 2 series: 1) 
convexiusculus-brongersmai-balteatus with comparatively slowly increasing whorls 

(a Ma 

Fig. 3. Gyraulus convexiusculus from New Guinea. a, animal from lower Watut valley 
viewed from right side to show mantle pigmentation (remains of shell on the inner 
whorls). b, similar view of animal from Port Moresby. c, left side of head region of animal 
from lower Watut valley. An, anus; Ey, eye; LT, left tentacle; Ma, cut edge of mantle; Ps, 
pseudobranch. 

which lack a peripheral carination or membraneous fringe and 2) sentaniensis-frigidarius- 
limbatus with more rapidly increasing whorls which are strongly angular or carinate and 
may be fringed. Starmühlner (1976) identifies 8G. convexiusculus forma brongersmai9 from 
Port Moresby and Long Island, Northeast New Guinea, and suggests that all of the taxa 
named by Van Benthem Jutting are conspecific. This opinion is acceptable in view of the 
similarly wide range of variation seen in G. costulatus of Africa (Brown & Van Eeden, 1969). 
The present materials allow the presentation of rather more detailed drawings of 
anatomical features than are provided by Starmühlner (1976), whose illustrations of the 
pseudobranch and penis appear somewhat inaccurate. The 8pseudobranch in fact 
resembles that of G. costulatus as described by Brown (1965), while the penis tip is 
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thickened and the penial stylet has a definite bulbous base. So far as their anatomy is 
known, the nominal species of Gyraulus recorded in New Guinea are unlike those from 
Malaysia, Java and Bali examined by Meier-Brook (1979), which differ in having a slender 
penis tip and the vas deferens opening about midway along the penis. 

Fig. 4. Genital organs of Gyraulus convexiusculus from New Guinea, Markham river near 
Lae. AG, albumen gland; Ov, ovotestis; Ovi, oviduct; Pe, penis (within penis sheath); Pr, 
preputium; Pro, prostate lobes; PS, penis sheath; P St, penial stylet; SD, sperm duct; Sp, 
spermatheca; SV, seminal vesicle; VD, vas deferens. 

Gyraulus waterhousei (Clessin, 1885) comb. nov. 

Planorbis waterhousei Clessin, 1885: 188, pl. 28, fig. 2. 
Glyptanisus waterhousei, Iredale, 1943: 225. 

Materials examined. Four specimens from Australia, New South Wales, Eastern Creek on 
Great Western Highway between Penrith and Parramatta, a small sluggish creek rather 
heavily polluted, collected by W.F. Ponder and P.H. Colman, 9 Oct. 1969. Ten specimens 
from New South Wales, Ropes Creek, 5 miles east of Penrith on the Great Western 
Highway, highly polluted stream, collected by W.F. Ponder and P.H. Colman, 9 Oct. 1969. 

Shell (Figs. 1c, 6a). Whorls rapidly increasing (about 3.75 completed at 5.3mm diameter), 
strongly depressed, carinate and bearing a membraneous fringe. The carination is situated 
well above the middle of the shell and the upper surface is flattened or even slightly 
concave. Some specimens have strong spiral ridges. 

Anatomy (Fig. 7). In the 5 specimens dissected the mantle lacked pigmentation but this 
might have been lost since fixation. Though contracted the pseudobranch appeared to be 
significantly shorter than in G. convexiusculus. The genital organs resemble those of that 
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species; about 13 prostatic lobes are present, the tip of the penis is swollen, and a dagger- 
like penial stylet is present (Fig. 7). The 5 radulae examined have 15-17 lateral and marginal 
teeth on either side, disregarding marginal rudiments without visible c <xa mens W VISTO E 

�G 
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Fig. 5. Copulatory organ of Gyraulus convexiusculus from New Guinea, lower Watut 
valley. a, middle region of organ, showing tip of penis and stylet. b, stylet at higher 
magnification. Pr, preputium; PS, penis sheath; P St, penial stylet; RM, retractor muscle; 
Sw, swelling at tip of penis. Scale line represents 0.1mm. 

4 mM à 

Fig. 6. a, Gyraulus waterhousei; New South Wales, Ropes Creek east o Penrith. b, 
8Planorbis9 gilberti Dunker; 8East Australia, New Holland9, holotype in BMNH. Scale line 
represents 1mm. 

Identification and comments. The shell differs conspicuously from G. convexiusculus in 
being more strongly depressed, sharply carinate and in having strong spiral ridges. 
Amongst the nominal species of Planorbis and related genera described in the last century 
from eastern Australia (Table 1), the closest in shape are P. planissimus Clessin of northern 
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Fig. 7. Genital organs of Gyraulus waterhousei from Ropes Creek near Penrith, New 
South Wales. For identification of parts see Fig. 4. 

Queensland and P. waterhousei of northern New South Wales. | use the latter name for the 
present specimens with some reservation because the original text and figure indicate a 
median carination and do not indicate spiral sculpture. Possibly there is present in eastern 
Australia only a single and highly variable species of Gyraulus, for which the senior 
available name would be P. gilberti Dunker (1848), a less depressed shell (Fig. 6b) than 
those described here, with a median carination and weak spiral sculpture (holotype and 3 
paratypes, BMNH). Iredale (1943) introduced the new genus and species Glyptanisus 
ordessus for shells collected about 150km north of Penrith which are not unlike the 
present specimens, for the author refers to the strong keel and 8distant concentric striae9. 
However, Iredale9s species probably is a junior synonym of one of more of those named 
above, and the anatomy of the snails now dissected provides no grounds for maintaining 
the genus Glyptanisus. The present shells are similar also to P. atkinsoni Johnston from 
Tasmania, illustrated by Petterd (1889) who shows a depressed shell with spiral ridges and a 
strong median carination, but at present it would be premature to identify mainland 
Australian specimens with Tasmanian species, though the possibility exists that some of 
these may be senior names for forms later described from Australia. 

Gyraulus isingi (Cotton & Godfrey, 1943) comb. nov. 

Planorbis isingi Cotton & Godfrey, 1932: 162, pl. 3, figs. 9-10. 
Plananisus isingi, Iredale, 1943: 225. 
Glyptanisus caroli Iredale, 1943: 225 (for Planorbis waterhousei of Gabriel, 1939: pl. 3, fig. 

29). 
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Fig. 8. a, Gyraulus isingi; Victoria, Camperdown Scenic Road. b, Helicorbis australiensis; 
New South Wales, Clarence river (aperture damaged). c, H. australiensis; Victoria, Tenang, 
underside and upper surface of a shell with one set of internal lamellae (indicated by 
broken line). 
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Materials examined. Ten specimens from Victoria, 10 miles east of Warrnambool, 

collected by B.J. Smith, 1 Nov: 1970. Thirteen specimens from Victoria, Mayne Creek, 3 
miles east of Port Fairy, collected by B.J. Smith, 2 Nov. 1970. Thirty-five specimens from 
Victoria, swamp by Camperdown Scenic Road ^1 mile from turnoff9, collected by K.N. Bell, 
22 Aug. 1970. 

Shell (Figs. 1d, 8a, 9a). Outstanding characters are the median to basal position of the 
carination and the absence of any obvious spiral sculpture. A large shell from 
Camperdown Scenic Road is only just over 3mm in diameter but all the specimens from 
this locality are strongly carinate with a membraneous fringe. 

Fig. 9. a, Gyraulus isingi; Victoria, Mayne Creek, 3 miles east of Port Fairy. b, "Planorbis= 
macquariensis Smith; New South Wales, Macquarie river, syntype in BMNH. c, Helicorbis 
australiensis; Victoria, Tenang. Scale line represents 1mm. 

Anatomy (Fig. 10). Mantle pigmentation was not visible though possibly had been lost 
since fixation. The greatest number of prostate lobes seen was thirteen. The penis of the 
largest snails dissected, from Mayne Creek, possessed a sclerotised stylet, but this was not 
clearly evident in snails from other localities, apparently because of their sexual 
immaturity. In such individuals the penis had a short free-hanging part and the stylet was 
represented by an inconspicuous, colourless rudiment of cuticle (Fig. 10); immaturity 
seemed also to account for the proportionately large seminal vesicle and small albumen 
gland in thesespecimens. The 4 radulae examined have 17-20 lateral and marginal teeth on 
either side. 

Identification and comments. The shell differs from G. waterhousei particularly in the 
lower position of the carination and the lack of strong spiral ridges. A related nominal 
species, Glyptanisus caroli Iredale, was originally found at Portland about 50km west of the 
present localities. Iredale gave this name to a shell illustrated by Gabriel (1939) as Planorbis 
waterhousei and angular at the periphery but not carinate. This form does not appear to 
me to be significantly different from the carinate shells from the present localities, or from 
the earlier described P. isingi. The unusual features in the copulatory organ of the snails 
from Warrnambool and Camperdown Scenic Road seem attributable to sexual 
immaturity, but if found to be fully grown such specimens might be considered to 
represent a distinct species. 

Planorbis isingi is placed by Iredale (1943) in his new genus Plananisus, for which the type 
is P. tasmanicus Tennison-Woods. The latter shell, illustrated by Petterd (1889) and May 
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Fig. 10. Gyraulus isingi from Victoria, Camperdown Scenic Road. Left, whole copulatory 

organ showing the position of the penis within the penis sheath. Right, diagram at a greater 
magnification of the upper part of the penis sheath with the penis. The penial stylet (P St) i5 
unsclerotised and apparently immature. For other lettering see Fig. 4. 

(1920), appears to be a Gyraulus as does P. macquariensis Smith (Fig. 9b) also placed by 
Iredale in his genus. Consequently Plananisus appears to be a synonym of Gyraulus. 

Helicorbis australiensis (Smith, 1882) comb. nov. 

Segmentina australiensis Smith, 1882: 295, pl. 7, figs. 7-10. 
Segnitilia australiensis, Iredale, 1943: 227. 

Materials examined. Thirteen specimens from New South Wales, Clarence River at 
Harwood Island, collected by A.A. Cameron, Jan. 1963. Three specimens (with G. isingi) 
from Victoria, 10 miles east of Warrnambool, collected by B.J. Smith, 1 Nov. 1970. Sixty-six 
specimens from outskirts of Tenang, Victoria, collected by B.J. Smith, 1 Nov. 1970. 
Fourteen specimens from Victoria, Strathfieldsaye, collected by B.J. Smith, 26 Feb. 1969. 

Shell (Figs. 8b, c, 9c). The largest seen completes 4.5 whorls at 5.5mm diameter. The 
upper surface is slightly concave and the peripheral angulation varies in position from 
median to nearly basal. Surface highly glossy, generally more reddish-brown than in 
Gyraulus and without spiral sculpture apart from rows of short fine grooves. Internal 
lamellae were seen only in 5 shells, all from Tenang, each of which possessed traces of a 
single set (Fig. 8c). 
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Fig. 11. Genital organs of Helicorbis australiensis from New South Wales, Clarence River. 

AD, loop of accessory duct below the adductor muscle; FI, flagellum; Pro, approximate 
position of poorly fixed prostate gland lobes. Other lettering as in Fig. 4. 

Anatomy (Fig. 11). Apart from a dark band around the collar, mantle pigmentation is 
sparse and diffuse. There appears to be practically no pseudobranch, the anus opening 
onto a low papilla. Most snails dissected were aphallic, the copulatory organ being found 
in only 2 individuals, amongst 10 dissected from Clarence River. All of the sample of over 
60 individuals from Tenang were aphallic, as determined by dissection of some and the 
examination of the extended bodies of the rest by transmitted light. Examined as a whole 
mount the copulatory organ (Fig. 11) resembles that of Helicorbis umbilicalis (Benson) as 
described by Hubendick (1954) and Starmühlner (1976). The penis sheath is short, bears 2 
adpressed flagella and encloses a short penis. The preputium is swollen proximally by an 
internal organ and one long loop of accessory duct was seen in the present specimens (2 
and 3 loops are depicted respectively by Starmühlner and Hubendick). The spermatheca is 
club-shaped and about as long as its duct. Unfortunately the structure of the prostate 
gland could not be clearly seen because of the contracted state of the animals. Ten 
mounted radulae have 18-24 lateral and marginal teeth on either side. 

Identification and comments. The nominal species described from Australia that appear 
to belong to the Segmentina tribe of Hubendick (1954) are listed in Table 2; they compose 
the genus Segnitilia Cotton & Godfrey (1938, type-species Segmentina victoriae Smith). 
Lamellae are reportedly present only in S. australiensis of which 2 syntypes (BMNH) each 
have one set. Smith distinguished S. victoriae by virtue of its flatter shape and smaller 
umbilicus, besides the lack of lamellae. Since it appears to me that the present sample from 
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Tenang shows that the presence or absence of a single set of lamellae can be an individual 
variation, | am inclined to unite Smith's two species. The rarity of lamellae in these 
Australian snails suggests a relationship to the group of Asian species known as Hippeutis 
Charpentier or Helicorbis, borne out by the structure of the copulatory organ. However, 
this appears to be the first time that a high frequency of aphallic individuals has been 
observed in this group of snails, and it is noteworthy that Wright (1963) reports aphallic 
animals also in the African species Lentorbis benguelensis (Dunker). The significance, if 
any, of apparent anatomical differences between H. australiensis and H. umbilicalis of 
New Guinea and other areas of Asia could only be established by careful comparative 
study. At present it may be concluded that there is in Australia at least one species of 
Helicorbis, of which genus Segnitilia is a synonym. 

Table 1. Nominal species of Planorbidae with discoid shells described from Australia or 
Tasmania (excluding lentiform species listed in Table 2). 

Year Name and author Locality 

1848 Planorbis gilberti Dunker New Holland, E. Australia 

1875 P. meridionalis Brazier Ouse River, Tasmania 

1876 P. tasmanicus Tennison-Woods Circular Head, Tasmania 

1879 P. scottiana Johnston Launceston, Tasmania 

1879 P. atkinsoni Johnston South Esk, Tasmania 

1882 P. macquariensis Smith Macquarie River, New South Wales 

1882 P. fragilis Smith Ipswich, Queensland 

1882 P. essingtonensis Smith Port Essington, North Australia 

1885 P. waterhousei Clessin Clarence River, New South Wales 

1885 P. brazieri Clessin Ipswich, Queensland 

1885 P. planissimus Clessin Cape York, Queensland 

1885 P. daemeli Clessin Cape York, Queensland 

1932 P. isingi Cotton & Godfrey Lake Alexandria, S. Australia 

1943 Pygmanisus parvus Cotton Torrens River, S. Australia 

1943 Pygmanisus leonatus Iredale Canberra 

1943 Pygmanisus pelorius Iredale Armidale, New South Wales 

1943 Glyptanisus caroli Iredale Portland, Victoria 

1943 G. ordessus Iredale Chichester Dam, New South Wales 

1943 G. metaurus Iredale Armidale, New South Wales 

1943 G. idenus Iredale Eidesvold, Queensland 

1943 G. stabilis Iredale Lilysmere Lagoon, Burdekin, 
Queensland 

1943 G. hesperus Iredale Lennard River, northwest Australia 

1943 G. coronatus Iredale Palm Creek, central Australia 

1943 G. speranus Iredale Narrabri, Namoi River, New South 

Wales 
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DISCUSSION 
The genus Glacidorbis Iredale (1943), believed by its author to belong to the 

Planorbidae, has been removed from this family since anatomical study showed itto be a 
prosobranch group, possibly a distinct family, with a restricted Southeast Australia-South 
Andean distribution (Meier-Brook & Smith, 1976). The present snails are less remarkable, 
belonging to genera which are widespread within and outside Australia. For reasons given 
in the comments on relevant species | regard the locally described genera Glyptanisus and 
Plananisus as synonyms of Gyraulus, while Segnitilia appears to be a synonym of 
Helicorbis. My interpretation of the relations of these genera thus agrees with the 
tentative synonymies suggested by McMichael (1967). At present there is no evidence that 
Australia has any representatives of the planorbid genera characteristic of Africa. 
However, no information is yet available about the anatomy of species belonging to the 
group Pygmanisus Iredale (1943), which are distinguished by their small size and round, 
slowly increasing whorls. 

Table 2. Nominal species of Planorbidae with lentiform shells (belonging to the subfamily 
Segmentininae) described from Australia or Tasmania. 

Year Name and author Locality 

1882 Segmentina australiensis Smith Penrith, New South Wales 

1882 S. victoriae Smith Victoria 

1882 Planorbis meniscoides Tate Port Darwin, N. Australia 
1943 Segnitila alphena Iredale Armidale, New South Wales 
1943 S. oppidia Iredale Townsville, N. Queensland 
1944 S. idonea Iredale Sydney, New South Wales 
1944 S. brisbanensis Iredale Brisbane, Queensland 

1944 S. redita Iredale Tweed River, New South Wales 

SUMMARY 
The shells and certain anatomical features are described for 4 species of small discoid 

Planorbidae from fresh waters in New Guinea and Australia. The penial stylet characteristic 
of the genus Gyraulus Charpentier was found in G. convexiusculus (Hutton) from New 
Guinea, G. waterhousei (Clessin) from eastern Australia and G. isingi (Cotton & Godfrey) 
from Victoria, Australia. Glyptanisus Iredale, 1943 and Plananisus Iredale, 1943 are 
regarded as synonyms of Gyraulus. Lenticular snails from New South Wales and Victoria 
are identified as Helicorbis australiensis (Smith) on the basis of the rarity of lamellae (seen 
in only 5 out of nearly one hundred shells examined) and the structure of the copulatory 
organ; a high proportion of individuals in the present samples are aphallic. Segnitilia 
Cotton & Godfrey, 1938 is regarded as a synonym of Helicorbis Benson, 1855. 
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