
Lithophagic Snail from Southern 

British Honduras 

Abstract. A freshwater gastropod, 
Pachycheilus glaphyrus, responsible for 
unusual erosion in limestone has been 
located in southern British Honduras 
where it is abundant in streams flowing 
through areas of karst topography. 
These snails ingest algae that prolif- 
erate in solution grooves formed at the 
fluctuating air-water interface. Rasping 
action of the radula results in deepen- 
ing of these grooves and appears to 
improve the algal habitat. 

Honduras. Numerous surface sinkholes 
and a complex of underground drain- 
age have developed in the plateau so 
that stream discharge is largely gov- 
erned by the continual blocking and 
opening of subterranean passages rather 
than by fluctuations in actual rainfall. 
These rapid changes in water flow have 
produced a band of solution-grooving 
approximately 1 m wide on limestone 
surfaces exposed to the oscillating air- 
water interface where solution activity 
is most vigorous. 

Specimens of P. glaphyrus were par- 
ticularly conspicuous where they were 
concentrated near the surface in the 
solution grooves. Density over the rocky 
bottom was estimated at 20 to 30 per 
square meter in favorable localities. 
The snails were noted only in streams 
flowing through limestone and were not 
found in adjacent areas where shale or 
alluvium comprised the stream bed ma- 
terial. 

This preference for limestone is the 
basis for the distribution shown in 

Rock-eating snails are not common- 
ly found in freshwater areas, although 
marine rock-boring gastropods are wide- 
spread and reasonably well known (1). 
There are occasional references in the 
literature to terrestrial examples, such 
as the remarks of Bunting (2) that 
snails are common in lime-rich soils 
and that they can wear deep holes in 
limestone. Preliminary investigation 
suggests that the lithophagic habits of 
Pachycheilus glaphyrus Morelet are an 
inadvertant result of feeding on blue- 
green algae that grow on the exposed 
surfaces of limestone outcrops along a 
number of small streams in southern 
British Honduras. 

Repeated observations over a period 
of 2 months during the dry season 
(May to September) of 1957 indicate 
that these snails of the family Pleuro- 
ceridae are partly responsible for an 
unusual crenellate erosion pattern de- 
veloped in limestone outcrops along 
the banks of Go-To-Hell Creek. This 
distinctive pattern of alternating 
grooves and ridges resembles the forms 
seen in penecontemporaneous ripple 
marks. Such an explanation of the 
origin is untenable in view of the con- 
ditions associated with the deposition of 
dense, aphanitic calcarenite approach- 
ing lithographic limestone in purity 
and uniformity. Dixon (3) has assigned 
the formation involved to the Upper 
Cretaceous, and from associated fossils 
it is evident that the beds were de- 
posited in a low-energy 'backreef en- 
vironment. 

Solution activity of limestone has 
proceeded at an extremely rapid rate 
in this tropical area where more than 
5100 mm of precipitation are received 
per year. Many of the streams that 
form the drainage systems of the larger 
rivers have their tributary headwaters 
in the broad, limestone plateau that oc- 
cupies much of the southern British 

10 NOVEMBER 1967 

DISTRIBUTION OF PACHYCHEILUS- 
IN SOUTHERN 

BRITISH HONDURAS { 

Fig. 1. Location map of study area showing distribution of Pachycheilus glaphyrus 
in southern British Honduras. 

Fig. 2. Rasp marks and solution-grooving in limestone (actual size). 
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Fig. 1, which corresponds to known 
areas of limestone outcrop. Robertson 
(4) reports P. obeliscus from a similar 
habitat in the Rio Hondo of northern 
British Honduras. 

Go-To-Hell Creek flows through a 
typical tropical rain forest environment 
and is not sufficiently large to develop 
a foliage-free corridor where sunlight 
can penetrate with ease. Nevertheless, 
sufficient available light is present to 
stimulate a subaqueous growth of blue- 
green algae on rock surfaces near the 
air-water interface. These plants prolif- 
erate in the relatively protected micro- 
habitat of the horizontal solution 
grooves where they accumulate as a 
thick, palpable slime. 

This concentrated algal growth af- 
fords la rich pasturage for the snails, 
which always align their shells parallel 
to the grooves. Ingestion of algae was 
observed to occur as a result of rasp- 
ing action by radula strokes directly 
perpendicular to the longitudinal axis 
of the grooves. Closely spaced scratches 
made by the feeding snails can be seen 
with the unaided eye and are clearly de- 
fined in Fig. 2. These scratches ex- 
tend through a thin, partially decom- 
posed surface layer of chalky consist- 
ency to expose unweathered limestone. 
Continued rasping action thus enlarges 
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In the life cycle of the fission yeast 
Schizosaccharomyces pombe Lindner a 
key role is played by the mating-type 
alleles. They control the abilities for 
copulation as well as for sporulation 
(1, 2). Below I report experiments with 
diploid S. pombe strains, which show 
some ambivalences in the course of 
events controlled by the mating-type 
alleles. For instance, after cell fusion 
nuclear fusion does not occur in part 
of the zygotes, and both nuclei under- 
go separate meioses (twin meiosis). 

The vegetative cells of S. pombe 
are normally haploid. At the end of 
vegetative growth, cells of compatible 
mating type fuse pairwise (1, 2). In 
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grooves initiated by solution activity, 
deepens the trough, and presents a 
fresh rock surface for carbonate solu- 
tion as well as possible softening by 
the algae. 

In describing a remarkably similar 
instance involving the tidewater snail 
Nerita plicata, Weins (5) cites Doty 
and Morrison (6) who suggest that 
blue-green algae have a very significant 
role in the decomposition of limestone. 
Their data indicate that the process in- 
volves local changes in pH brought 
about through metabolic activities of 
the algae. 
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the resulting zygotes, fusion of the 
nuclei (karyogamy) and meiosis take 
place, and four ascospores are formed 
within the cell wall of the original 
zygote (zygotic asci). Three alleles 
(h90, h+, h-) are known at the mating- 
type locus. They determine three dif- 
ferent mating types (1-3): haploid 
strains having the allele h90 are homo- 
thallic, whereas strains with h+ or h- 
are heterothallic (4). The following lists 
show which mating types are compati- 
ble and incompatible, respectively: 

1) compatible (copulation): h90 X 
h90, h90 X h+, h90 X h-, h+ X h-; 

2) incompatible (no copulation): 
h+ X h+, h- X h-. 
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Although the cells of S. pombe are 
normally haploid, it is possible to se- 
lect diploid strains. An analysis ,of these 
strains has shown that the mating-type 
alleles not only determine the capabili- 
ty to copulate but also the capability 
to sporulate (2). Cells of the constitu- 
tion h9?/h90, h9O/h+, h90/h-, and h+/ 
h- undergo meiosis at the end of the 
period of vegetative growth and form 
directly four ascospores (azygotic asci). 
Diploid cells which are h+l/h+ or 
h-/h- do not sporulate but will copu- 
late with either haploid or diploid cells 
of compatible mating type (2, 5). After 
copulation of diploid cells, in general 
four diploid ascospores are produced 
(6). 

Two different complete culture media 
are used in experiments with S. pombe: 
YEA (7) and an incubation tempera- 
ture of 30?C are suitable for vegeta- 
tive growth, whereas MEA (7) and 
25?C are favorable for copulation and 
sporulation. The results with diploid 
strains cited above (2, 6) were ob- 
tained with MEA (or beer wort) at 
25?C. 

In experiments using YEA at 30?C, 
I observed that h90/h90 cells not only 
sporulate, but also frequently copulate 
with each other. After 2 to 4 days of 
incubation, h9O/h90 cultures show main- 
ly azygotic asci, but a considerable num- 
ber of giant zygotic asci are present 
too. The latter have either four large, 
apparently diploid spores, or they have 
six, seven, or, more frequently, eight 
spores of normal size (8). Spores from 
eight-spored asci were isolated by mi- 
cromanipulation. Upon cultivation they 
gave rise to haploid cultures. This pre- 
liminary finding seemed to be consist- 
ent with the idea of "brachymeiosis" 
discussed in the earlier literature on 
Ascomycetes (9). It was therefore of in- 
terest to perform a more detailed anal- 
ysis of the multispored asci by means 
of strains with different genetic mark- 
ers. In addition, the possible forma- 
tion of eight-spored asci in mating-type 
combinations other than h90/h90. X h90?/ 
h90 was examined. 

I made nine different crosses with 
diploid strains on YEA and incubated 
them 2 to 4 days at 30?C. To avoid 
sporulation of the h90/h90 and h90/h- 
strains before mating, the freshly se- 
lected diplonts were grown in liquid 
yeast-extract medium on a shaker. In 
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sporulation of the h90/h90 and h90/h- 
strains before mating, the freshly se- 
lected diplonts were grown in liquid 
yeast-extract medium on a shaker. In 
liquid medium only very few azygotic 
asci are formed, in contrast to cul- 
tures on agar. With respect to the 
mating-type combinations the crosses 
were of five different types (Table 1). 
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"Twin Meiosis" and Other Ambivalences 

in the Life Cycle of Schizosaccharomyces pombe 

Abstract. Diploid cells of the yeast Schizosaccharomyces pombe carrying the 
mating-type allele h90 are capable of sporulation and copulation. After copulation 
karyogamy does not always occur. In this case both nuclei will undergo meioses 
separately (twin meiosis). Asci with eight haploid spores derive from this event. 
Diploid cells homozygous for the mating-type alleles h+ or h- do not sporulate. 
However, their nuclei can perform meiosis when they are in a common cytoplasm 
with a diploid nucleus of compatible mating type. 
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