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The Author

Malik Fernando is a medical doctor whose lifelong
passion has been the outdoors and the animals and
plants that inhabit Sri Lanka. He had his medical
training in the UK, where he learned SCUBA diving,
having been a snorkel diver since his mid teens. Back
in Sri Lanka he pursued his interest in the marine
invertebrates and seaweeds of the country, about
which little is known, as a leisure activity.

Molluscs - snails and clams - are just one group that
he studied, making his own collections while diving
and beach-combing. ldentifying the specimens,
without access to collections in foreign institutions,
was a difficult task. This book is the result of many
years work, done in his own time and with his own
resources. All the photography was done by him
using specimens from his own collection.

He is currently studying the mollusc fauna of
lagoons as shown by net fishing by-catch that is
deposited in trash piles at boat landing sites and by
mollusc remains on the shoreline such as those
stranded by receding water, or cast ashore by wave
action.

When not engaged in the study of aquatic fauna and
flora he is active in the Council of the Sri Lanka
Medical Association and some of its subcommittees.
He is Chair of the Ethics Committee, member of the
Ethical Review Committee and Secretary of the
Expert Committee on Snakebite.
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Opposite page clockwise from top left

1. The coffee bean snail Melampus sp.
clustered on a mangrove plant stem at
Vanathavillu.

2. The rocky shore at Mount Lavinia looking
south, with the Mount Lavinia Hotel in the
background.

3. A beach bordered by mangroves at
Kalpitiya on the western shore of the
Puttalam Lagoon, looking south.

4. The rock oyster Saccostrea cucullata on
an exposed rock at Mount Lavinia. Below
them is a mass of tubes made of sand
grains cemented togetherinhabited by the
sedentary polychaete worm Idanthyrsus
sp.

5. A villager harvesting the edible mussel
Perna perna from an exposed rock at
Bundala.

6. The landward fringe of a mangrove at
Vanathavillu, on the eastern shore of the
Puttalam Lagoon. The trailing green plants
cover leaf litter on wet mud, the home to
three species of pulmonate snails.

7. The mud creeper Terebralia palustris
crawling about on submerged mud in a
mangrove. The meat is extracted and used
as bait by lagoon fishermen.
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Foreword

Sri Lanka is an island, surrounded by sea rich with colourful marine biodiversity. But
it is the least studied out of the ecosystems in Sri Lanka. Many of us have collected
seashells from the beach as children, and this interest has continued into adulthood.
In spite of this, publications on the subject are few and we know very little about the
identity or the ecology of these seashells.

Therefore, it is with great feeling that the Biodiversity Secretariat of the Ministry of
Environment thanks Dr Malik Fernando who agreed to write a book on the seashells
of the intertidal zone, well illustrated with colour plates, descriptions of the shells,
and a simple identification key. This will surely add to the knowledge of the Island’s
marine shell fauna that was first described by Mr. P. Kirtisinghe in his book Sea shells
of Sri Lanka published in 1978 that has been out of print for many years.

This book is intended primarily for the general public, to create an interest in the
subject. However, it is hoped that the book will also stimulate and facilitate study
of intertidal molluscs and related fauna and flora by undergraduates. The book
discourages collection but on the other hand encourages observation, identification
and conservation; the provision of good quality colour illustrations is to enable
identification of shells in their undisturbed habitat.

The book is unique in that many sections are in Sinhala and Tamil as well as English,
making it useful to a wider public. For this the Biodiversity Secretariat acknowledges
with thanks the work of Mr. Naalin Perera and Dr. S Krishnarajah for the Sinhala
and Tamil translations respectively, as well as Dr. Jayantha Wattavidanage for his
valuable comments. The production of the book was ably co-ordinated by Ms. Hasula
Wickremasinghe (Programme Assistant) of the Biodiversity Secretariat.

The Biodiversity Secretariat of the Ministry of Environment takes this opportunity to
commemorate the International Year of Biodiversity (2010) by publishing this book
as a landmark conservation activity in Sri Lanka.

Gamini Gamage
Director

Biodiversity Secretariat
Ministry of Environment

viii



Acknowledgements

This book would not have seen the light of day if not for the encouragement and
help given me by Gamini Gamage, the Director of the Biodiversity Secretariat of
the Ministry of Environment and Hasula Wickremasinghe of the same department.
Hasula made many suggestions that enhanced the quality of the final product and
overlooked the translations into Sinhala and Tamil, besides prodding me to complete
the book on time.

Professor T. B. Wanninayake of the Wayamba University supplied a vital paper that
enabled confident identification of some specimens and made helpful suggestions.
Laksiri Karunaratne provided copies of useful papers from the Smithsonian Institution
Library. Nileendra Senanayake provided shell books from his library.

Kamini de Soysa and Jayantha Jayewardena read the English drafts and corrected my
mistakes and made suggestions to improve readability.

Dr. S. R. Krishnarajah translated the English text into Tamil and Naalin Perera into
Sinhala. Dr. Jayantha Wattavidanage reviewed the Sinhala text.

Many diving and natural history colleagues helped me during the many years that I
spent in building up my shell collection. I would like to mention a few to whom I am
especially indebted: Arjan Rajasuriya, who made me a member of his diving team
thereby enabling me to visit places I would otherwise not have seen and Chaminda
Karunarathna, both of NARA; Andrew and Simone Christoffelsz for introducing me to
Vanathavillu and Sanjiv de Silva who facilitated my repeat visit; Upali Mallikarachchi
who presented me with a large collection of shells from the beaches of Kalpitiya
and Ananda Thenabadu who gave me his collection from a wider field, both with
useful specimens in them; and lastly, Amila, Ayesha, Sanjeewa and the late Ranuka,
members of my foster family, who were of immense help during my collecting trips
at Beruwela.

To all these people, as well as Sunil and Sarath who kept me supplied with tea, coffee
and toast during the long hours at the computer, 1 express my sincere thanks.

Malik Fernando
Colombo
November, 2009



Introduction

Seashells are the calcareous external coverings of two groups of animals belonging to
the Phylum Mollusca, or molluscs. These two groups are the snails or gastropods, with
shells formed in spirals, and the clams or bivalves, with shells in two halves joined
by a hinge. Initially information about the animals that had occupied the shells found
on the beach, such as their names, habits and food was difficult to find. What books
were available dealt with shells of other lands and other oceans. With the publication
of Parakrama Kirtisinghe’s book 'SEA SHELLS OF SRI LANKA’ in 1978, it became
possible to name many shells — but there was no information about where they lived
or their relationships with other shells, such as the families to which they belonged.
That information was gathered slowly by referring to numerous books — both popular
guides to shells as well as scientific publications. This book is a distillation of such
information obtained from many sources as well as the author’s field observations; it
has been written principally for the naturalist interested in seashore life.

Scope

Very little work has been done in Sri Lanka concerning the diversity and distribution
of its marine fauna, apart from a few groups such as hard corals and reef fishes.
In an attempt to generate an interest in shelled mollusc diversity and distribution,
the idea of a field guide of shells was suggested by some enthusiasts. It was hoped
that such a book would enable interested people to identify shells from around the
Island, adding to our knowledge of their distribution. Such knowledge would, in time,
help scientists to assess whether the survival of any species is threatened by natural
phenomena or human impact. An advantage that marine species have over terrestrial
species is that most have a planktonic larval stage: the microscopic larvae that hatch
from the eggs drift with ocean currents till they are large enough to settle on any
suitable substrate. This results in wide dispersal, even to neighbouring lands with
suitable habitats and weather patterns. As a result, we are unable to say that any
particular mollusc is endemic to Sri Lanka i.e. found only in this country.

There is an abundance of seashells around the coasts of Sri Lanka. Kirtisinghe (1978)
has described and illustrated over 450 in his book, but suggests that the complete list
of Sri Lanka species could be well over 1500, For this book the field was narrowed
to “shells of the seashore” as it was felt that this habitat was suitable for exploration
by a greater number of people without recourse to specialised techniques such as
scuba diving and dredging. The definition of shells of the seashore for this purpose
includes those forms that live on that part of the coast that is periodically covered
and uncovered by waves and the rising and falling of tides (intertidal habitats). This
excludes empty shells found on beaches that were occupied by animals living in totally
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submerged (subtidal) habitats. However, a few species that live totally submerged
in very shallow water have been included (see below). Shells living in supratidal
habitats are included — they live above the high tide level but are periodically washed
by breaking waves, usually during high tides. This was a convenient way of making
the project manageable.

A primary concern of the author was not to promote collection of live animals but,
on the contrary, to encourage observation with minimal habitat disturbance. To this
end it was decided to illustrate with colour photographs, including when necessary,
examples of variations in colour and pattern and supplement with descriptions. As
the book progressed, the seashore mollusc fauna was widened to include shells in
mangroves and subsequently again widened to include some brackish water forms
that live in lagoons and the lower reaches of rivers and canals influenced by tides. A
further expansion of scope was to include certain species that had been collected in
shallow water, down to a depth of 1 metre. The criterion for selection was either that
the species was related to an intertidal form or was commonly encountered when
wading or was collected for consumption. These would be accessible to snorkel divers
with little experience; some of these species also occur in pools along the seashore
and on exposed reefs. In many parts of the coastline in Sri Lanka, the seashore
merges with mangroves; and there is a similarity between some of the animals that
live in the brackish water of mangroves and in lagoons.

This book does not describe all the intertidal, mangrove and lagoon species in
Sri Lanka. The species included here are those that have been either collected or
observed by the author. It is hoped that users of this book will add to the list of such
species and document their distribution. All the plates have been prepared from
the author’s photographs. The entire collection is labelled with their names (where
available) and preserved together with find data as a reference collection.

Respect for nature

It is necessary to collect live specimens when assembling study collections. However,
it is not always necessary to collect when making surveys of the biodiversity of an
area, or when studying the distribution of known species. The purpose of this book is
to encourage students and interested people to observe the seashore in an informed
manner and to be able to recognise the molluscs they find. No harm is done if empty
shells are picked up off the beach — but please replace live shells where you found
them, should you pick any. It is better not to disturb them at all as they may be
washed away before they are able to reattach themselves.
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Classification and naming of shells

Shelled molluscs are classified using shell characters as well as the anatomy of the body.
Fortunately for conchologists (people who study shells) shell characters are generally
sufficiently specific to enable identification. However, it is necessary sometimes for
malacologists (those who study the whole animal, including the anatomy of the body) to
dissect and study the animal to enable accurate identification. Shells of an individual species
are often variable as regards size, shape and colouration throughout their gecgraphical
range or between locations and habitats. Study of the animals by dissection is necessary
to decide whether these somewhat similar shells belong to the same species or whether
they should be considered a subspecies or a different species altogether. To enable such
work to be done, scientific collections of shells are always backed up by collections of the
animals preserved together with their shells. Periodic revision of nomenclature following
scientific study can result in some confusion for the amateur, especially if use is made of
old publications for identification. Recent work has reduced many species and subspecies
names that were assigned years ago based on shell characters to synonyms (equivalent
names) of one name, based on the anatomy of the animal. Likewise, animals grouped
under one genus have sometimes been separated into two or more genera. Science has
now gone a step further and DNA studies are helping to define relationships and resolve
problems of identity.

All living things are named according to the binomial (two-name) system first used by
Carolus Linnaeus in 1753: a generic name and a specific name. The genus and the
species names are followed by the name of the author i.e. the person who assigned
that name and the year of publication of the journal or book in which that name was
first used. This helps to resolve confusion at times, when a single species appears in
different publications under different generic names. The author’s name and date are
placed within parentheses when the generic name has been changed at a later date
while preserving the species name. Related genera are grouped under subfamilies
(name ending -inae), families (name ending -idae), orders (name ending -da) and so
on. In this book, the species described are grouped into families; the authors’ names
are excluded from the text pages, but included in the classification and the list of
plates. A simple system of classification is adopted; the names used are usually those
found in shell books and encyclopaedias for collectors. For instance, families that
contain a large number of species, like Conidae (cones) and Cypraeidae (cowries), are
often subdivided into subfamilies, genera and subgenera. But in this book, they are
treated under the two genera Cypraea and Conus in the two families Cypraeidae and
Conidae. In the more scholarly works different generic and subgeneric names might
be used for the shells described in this book, but the species names would remain
the same. Where the names differ from those used in recent Sri Lanka literature, an
explanation is given.



Shells of the Sri Lanka Seashore

The Plates

Colour photographs showing two or more views illustrate all the species described.
Gastropod shells are orientated with the apex of the shell above and the base that
contains the aperture below (see figures and glossary for explanation of terms).
The uncoiled shells of limpets are positioned with the anterior above. Bivalves
are positioned with the anterior to the left and the dorsal aspect above. The
photographs of gastropod shells show views of the aperture and the upper side
and wherever possible the operculum (see figure 1 and the glossary). Those of
bivalves show the exterior and the interior and a dorsal view showing the hinge
area. In some species other views are included. Most figures have a white or black
scale bar that equals 1 centimetre; others indicate 3 centimetres. In species where
colour and pattern is variable, a selection of such variations is shown as space
permits.

Descriptive Text

The descriptive text is written based on shells in the author’s collection and is brief when
identification can be done readily by comparing a specimen with the colour photograph
- e.g. the cones and the cowries. Where identification is more dependent on surface
features and subtle differences of shape, the description is more detailed. This is
especially so as regards the unidentified shells, when a lot of detail is provided. The
use of a magnifying glass is often necessary. Technical terms have been kept to a
minimum, but where these have been used, an explanation will be found in the
glossary and the accompanying figures.

The size range — lowest to highest in millimetres (mm) — of the specimens examined is
included in the description of each species. Where three sizes are given (e.g. 10 - 17 -
21) the middle numeral indicates the most commonly found size in a large series. The
final portion of the description indicates the collection location, listed in order from the
northernmost site on the west coast in counter-clockwise direction to the east coast. Each
entry is broken up as follows:

% Location - the nearest town;
% Site — within brackets, named rocks, islands, bays, lagoons etc;
% Habitat — includes substrate, and depth if subtidal.
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Habitats

The terms used to describe the habitats of seashore dwellers are based on geographic
features of the site as well as the influence of tides and waves. The following terms
are used:

o,
x4

o,

*.
*

*
*

7
0

®,
*

o

Rocky shore - a shoreline consisting principally of rocks;

Sandy shore - a shoreline consisting principally of a sandy beach;
Beach - the area, usually consisting of sand, between what is considered
“land” with typical terrestrial vegetation and the waterline;

Upper shore - the upper part of the beach adjacent to terrestrial
vegetation, sometimes lined by rocks;

Lower shore - the lower part of the beach adjacent to the waterline;

Tide pool - pools of water that collect in depressions along the rocky
shore or on summits of rocky islets and reefs that are periodicalty
replenished during high tides or by breaking waves;

Supratidal - that area above the reach of the highest tides, but washed
by breaking waves;

Intertidal - that area lying between the limits of the lowest and the
highest tides, periodically submerged and exposed;

Subtidal - that part of the coast lying below the level of the lowest
tides, permanently submerged.

The Rocky Shore at Mount Lavinia, its habitats, and the molluscs found there are
described in a subsequent section.

Shell descriptive terms

The figures on the following three pages show a gastropod shell (figure 1) and some
bivalves (figure 2 (a) to (f)) labelled to show the terms used in describing them.
These terms are further explained in the glossary.
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Figure 1: The Gastropod Shell
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Figure 2: The Bivalve Shell
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Figure 2 continued

(d) Interior of right valve
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The Rocky Shore at Mount Lavinia

Much of the studies that led to this book were carried out at Mount Lavinia, on a
stretch of beach north of the hotel that bears this name. A description of this area is
given below, since it is a good place to study shells in their natural habitat.

The rocky shore and adjoining beach stretching northwards from the little bay by
the Mount Lavinia Hotel is rich in intertidal molluscs. Many of the species described
in this book were first found there; some were found only there. The habitat notes
in the text refer to specific sites at Mount Lavinia — usually named rock groups. The
sketch map at the end of this section shows the location of these rocks. The names
are largely those used by the local fishermen. The study group coined other names.!
The sketches below show three rock groups located on the map as seen from the
beach.

Figure 3: Dig Gala

Dig Gala is a low sheet of rock with a rough surface that includes a deep tide pool
and numerous shallow gullies. During the southwest monsoon it is thickly covered
with green algae and supports large numbers of barnacles, oysters and limpets (see
photograph 4 of the frontispiece). At times, the ribbed mussel (Brachiodontes sp.)
settles on it in large numbers.

! The Sri Lanka Sub-Aqua Club and the S. Thomas’ College Sub-Aqua Club jointly carried out a
survey of the fauna and flora in this area in 1995-1997. The map (figure 6), sketches (figures
3 to 5), and the melampus habitat (Box A) were drawn as part of that Marine Biodiversity
Mapping Project (MBIOD). The photograph on plate 19, figure 7 was taken for that study.
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Figure 4: Bakamuna Gala

Bakamuna Gala and Ora Gala’ are two rock groups that stand at the edge of
the waterline. They are 2 to 3 metres tall and are exposed to the full force of
breaking waves on the seaward side. The bases of these rocks are usually covered
by water and at low tide it is possible to see clearly the vertical zonation of algae
and molluscs (see figure 3 on plate 17). Some species of periwinkles — those that
require a wetter environment like Nodilittorina sp. — may be seen on these in
addition to limpets etc.

2 Figures 3, 4 and 5 were drawn by Priya Mapitigama for MBIOD.
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The Rocky Shore at Mount Lavinia

Littoraria undulata are seen mostly on Pavilion Rocks and Lovers’ Rocks that are set
further back from breaking waves. They are often found resting in groups in the
supratidal zone (see figure 4 on plate 17). They may also be seen on Darren’s rock
at times, when the weather is such that waves are able to reach it. The rock group
named Keti Ketiya rises to about 3 metres and has a shallow tide pool on the summit
as well as a water-filled fissure. This tide pool is replenished by the splash from waves
that break on its seaward side and is the habitat of Say’s false limpet (Siphonaria
alternata). Limpets are plentiful on the exposed northwest side. Two rock shells can
be found on most of these rocks: the granular drupe (Morula granulata) is common in
crevices; the toad purple (Thais bufo) is less common, usually in water-filled crevices
and gullies.

The Grassy Bank on the boundary of the Mount Lavinia Hotel is where the banded
melampus (Melampus fasciatus) is to be found. The amount of grass on this bank has
since reduced. The snails will be found under rotting fallen leaves amongst the wet
rocks at the foot of the bank.

The text refers to a site at Mount Lavinia by the name of Bellangala that is not
shown on the sketch map. This is a rocky islet about 2 km north of the rock groups
described above and a few hundred metres off shore, a little north of the Surf Club.
1t is part of the reef referred to as the “1st reef” at Mount Lavinia and Dehiwela and
the “Kinross 1st reef” at Wellawatte. Bellangala rises about 2 metres above the water
level and supports large numbers of oysters and the brown mussel (Perna perna).
The latter are harvested by local residents during the month of December, as soon
as the southwest monsoon abates and the sea becomes calm enough to climb on to
the rock.

The sandy shore north of the Surf Club is different in character to that to the south.
The beach is wide and slopes gently down to the sea. It is also polluted with human
excrement. This stretch of beach is where the wedge clams (Donax deltoides and
Donax cuneatus) as well as the common olive (Oliva oliva) ride the waves and burrow
into the sand.

11



€l

Figure 6 :

The Rocky Shore at Mount Lavinia
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Classification

Classification of the Molluscs in this book

CLASS: Gastropoda?®
ORDER: PATELLOGASTROPODA

Family:  Acmaeidae
Patelloida striata Quoy and Gaimard, 1834
Patellidae
Cellana rota (Gmelin, 1791)
Patella flexuosa Quoy and Gaimard, 1834

ORDER: NERITOIDA

Family:  Neritidae
Nerita albicilla Linnaeus, 1758
Nerita articulata Gould, 1847
Nerita chamaeleon Linnaeus, 1758
Nerita plicata Linnaeus, 1758
Nerita polita Linnaeus, 1758
Neritina auriculata Lamarck, 1826
Septaria lineata (Lamarck, 1816)

ORDER: VETIGASTROPODA

Family:  Fissurellidae
Clypidina notata (Linnaeus, 1758)
Emarginula fissurata Holten, 1802
Trochidae
Trochus radiatus Gmelin, 1791
Umbonium vestiarum Linnaeus, 1758

ORDER: CAENOGASTROPODA

Family:  Thiaridae
Faunus ater (Born, 1778)

3 The dassification adopted here is based on those followed by the following authors:

De Silva, Dharshani (2006). Current Status of Taxonomy and Ecology of Marine Molluscs in
Sri Lanka, in Ed. C. N. B. Bambaradeniya, The Fauna of Sri Lanka (2006) pp. 274 — 287.
Starmihlner, Ferdinand (1974). The Freshwater Gastropods of Ceylon. Bulletin of the
Fisheries Research Station, Sri Lanka (Ceylon) Vol. 25, Nos. 1 and 2, pp. 97 — 181,
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Shells of the Sri Lanka Seashore

Cerithiidae
Cerithium obeliscus Bruguiere
Clypeomorus sp.1
Clypeomorus batillariaeformis (Habe and Kosuge, 1966)
Clypeomorus sp.3
Clypeomorus sp.4
Potamididae
Cerithidea cingulata Gmelin 1791
Cerithidea sp.
Terebralia palustris (Linnaeus, 1767)
Telescopium telescopium (Linnaeus, 1758)
Planaxidae
Planaxis niger Quoy & Gaimard, 1834
Planaxis sulcatus (Born, 1778)

Littorinidae
Echinolittorina millegrana (Philippi, 1848)
Littoraria intermedia (Philippi)
Littoraria undulata (Gray, 1839)
Littoraria scabra (Linnaeus, 1758)
Nodilittorina quadricincta (von Miihifeldt, 1824)
Nodilittorina trochoides (Gray, 1839)

Cypraeidae
Cypraea arabica Linnaeus, 1758
Cypraea felina listeri (Gray, 1825)
Cypraea moneta Linnaeus, 1758
Cypraea staphylaea Linnaeus, 1758

Muricidae
Morula granulata (Duclos, 1832)
Morula margariticola Broderip, 1832
Morula serrialis (Laborde?)
Morula sp.
Thais tissoti Petit, 1852
Thais bufo (Lamarck, 1822)
Purpura persica (Linnaeus, 1758)

Nassariidae
Bullia vittata Linnaeus

Olividae
Oliva oliva Linnaeus, 1758
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Classification

Conidae
Conus ceylanensis Hwass, 1792
Conus coronatus Gmelin, 1791
Conus ebraeus Linnaeus, 1758
Conus musicus Hwass, 1792
Conus rattus Hwass, 1792

ORDER: OPISTHOBRANCHIA

Family:  Haminoeidae
Haminoea crocata Pease, 1860

ORDER: PULMONATA

Family:  Ellobiidae
Cassidula nucleus (Gmelin, 1791)
Ellobium gangeticum (Pfeiffer, 1855)
Melampus fasciatus (Deshayes, 1830)
Melampus sp.
Pythia plicata (de Ferrusac) Gray, 1825

Siphonariidae

Siphonaria alternata Say, 1826
Siphonaria javanica (Lamarck, 1819)
Siphonaria sp.

CLASS: Bivalvia

ORDER: MYTILOIDA

Family:  Mytilidae
Brachiodontes sp.1
Brachiodontes sp.2
Perna perna (Linnaeus, 1758)
Septifer virgatus (Weigmann)

ORDER: OSTREOIDA

Family:  Ostreidae
Crassostrea cf. madrasensis (Preston) (?)
Saccostrea cucullata (Born, 1778)
Saccostrea mordax (Gould, 1850)
Saccostrea sp.
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Shells of the Sri Lanka Seashore

ORDER: VENEROIDA

Family: ~ Chamidae

Chama fragum Reeve

Chama reflexa Reeve, 1846
Donacidae

Donax cuneatus Linnaeus, 1758

Donax deltoides Lamarck, 1818

Donax faba Gmelin, 1791
Corbiculidae

Geloina coaxans (Gmelin, 1791)
Veneridae

Gafrarium tumidum Roding, 1798

Meretrix casta Gmelin

Meretrix sp.
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Key to the Families

Key to the Families

This key will enable identification of the family to which a shell belongs, if it is described

in this book, and refer the reader to the relevant plate. Follow the steps in sequence.

Lines point to identification features that are underlined in the description.

1 Shell in one piece: Gastropods ...........cccevvvnnn. goto3

2 Shell in two halves joined by a hinge: Bivalves .. go to 13

3 (A) Shell uncoiled, cap-shaped, a low cone in side view (a),
aperture occupies the whole of the underside (b): Limpets -
Outline oval with fine radial ribs (c) or coarse ribs (d) or outline jagged (e):

PATELLIDAE and ACMAEIDAE [true limpets] Plates 1 and 2;
(d)

(a) (b) (0)
~4 9
S / 1§

or with an apical perforation (f), anterior marginal slit (g), shallow anterior
groove on the inside or shallow anterior notch (h): FISSURELLIDAE [keyhole
limpets] Plate 2;

()

Upper Underside

or outline with a marginal bulge on the right side (i): SIPHONARIIDAE [false
limpets] Plate 2.

(B) Shell not like thiS .uscessssassssssruresessuninmss goto4
4 (A) Shell coiled, but this may be obscure, spire low, flat or hidden, apex
INSIGNINICANE . cus sessmvsssmevsssamssanmnscasanss goto5
(B) Shell clearly coiled, spire low or high, apex pointed .............ccocvreiiiiinnnnn.
........................................... goto7
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Shells of the Sri Lanka Seashore

5 (A
(B)
6 (A)
(B)
©)
7 (A

18

Shell very thin, translucent, fragile, long aperture with outer lip that extends
beyond the sunken apex: HAMINOEIDAE [paper bubbles] /
Plate 3. o
Shell thick or thin but strong .............. goto6

Shell strong and heavy, globular, low or flat spire, aperture |
semicircular, flat columellar callus (a) and (b): NERITIDAE
— Nerita [marine nerites] Plate 4;

Shell strong, spire buried under body whorl, oval in shape with dorsal hump
and flattened underside with linear aperture extending the whole length
down its centre (c): CYPRAEIDAE [cowries] Plate 8.

Shell thin and light, shield-shaped, semicircular aperture, wide, flat

columellar shelf (d) and (e) or oval, very large aperture, narrow columellar
shelf (f) and (g): NERITIDAE — Neritina [non-marine nerites] Plate 4.

(d) (e) ) (9)

Shell with very tall spire:

Granular sculpture, oblique aperture, narrowed siphonal canal, oval
operculum (a): CERITHIIDAE [ceriths] Plate 10;

Granular sculpture, oblique aperture, narrowed siphonal canal, circular
operculum (b): POTAMIDIDAE [mud creepers] Plate 11;

(b) (©) (d)




(B)
8 (A
(B)
9 (A
(B)
10 (A)

Key to the Families

Smooth exterior, wide siphonal canal, overhanging outer lip, elliptical
operculum (c): THIARIDAE [non-marine Faunus] Plate 11;

Sides of whorls rounded, 2-3 rows of granules below suture, aperture bee
hive-shaped with wide open siphonal canal (d): NASSARIIDAE [basket
shells, Bullia] Plate 6.

Shell with moderately tall or low spire ....  goto 8

Shell top-shaped (a) and (b) or button-shaped (c) and (d), the aperture
opening on the flat underside: TROCHIDAE [top shells] Plate 6.

(a) (b) (0) (d)

Shell not like this ........ccccoeivvnnene. goto9

Shell fusiform or biconical, aperture comparatively large, shell widest in
the middle tapering upwards and downwards (a) and (b), sometimes a bit
swollen (c) and (d): Muricidae (Thaididae) [rock shells] Plates 8 and 9.

(a) (b) () (d)

Shell not like this

Aperture a linear slit nearly as long as the shell —

Shell cone-shaped with very low spire (a): CONIDAE [cones] Plate 7;

Shell gracefully (bullet) shaped, short, pointed spire (b): OLIVIDAE [olives]
Plate 6;

Shell thick, oval, spire buried by the body whorl, dorsally humped, the
aperture occupying the centre of the flattened underside (c) and (d):
CYPRAEIDAE [cowries] Plate 8.
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Shells of the Sri Lanka Seashore

(c) (d)
&7
\

. S
.
" .
| . ,
(B) Aperture not like this ...........ccuvee. goto 11

11 (A) Aperture broadly oval, body whorl rather swollen, spire short and distinct,

pointed —

Outer lip of aperture thin, teeth absent, siphonal canal absent (a) and (b):
LITTORINIDAE [periwinkles] Plate 5;

Outer lip thickened, teeth present, siphonal canal present (c): PLANAXIDE
[clusterwinks] Plate 6.

(a) (b) (c)
»
“‘4
-
/
(B) Aperture not like this ...........cceeeeee. goto 12

12 (A) Shell oval, spire small, pointed, aperture narrow and further narrowed by
projecting teeth on both outer and inner lips (a) and (b);

or shell slender, elongated, narrow elliptical aperture, no teeth on outer lip,
a few folds on columella (c);

or shell bulbous, small pointed spire, flattened dorso-ventrally, outer lip
expanded, large projecting columella teeth (d): ELLOBIIDAE [coffee beans
and ear shells] Plate 3.

(a) (b)

(d)
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Key to the Families

13 (A) Shellin right-left halves (valves) when viewed from above, both valves more

(B)

14 (A)

(B)

©

or less identical in size and ornamentation, with or without a gap below for
a byssal attachment between the two valves (@) ........covvviiiiiiiiiiiiiiiennnn,
................................. go to 14

Shell in top-bottom halves (valves) when viewed from the side, the valves
very dissimilar in size, the lower valve cemented to the substrate (b: viewed
from the right side) ........... goto 16

Shell triangular, umbones dorsal, anterior part of shell extensive, the
ligament external on the postero-dorsal slope (a): DONACIDAE [wedge
clams] Plate 12;

(@) (b) (©)

= O — = M ~+ 3 >

P
0
S
t
e
r
i

0

¥
Shell elongated tapering to pointed umbones at anterior extremity, rounded
behind, the dorsal margin humped or rounded, the ligament on the antero-
dorsal slope (b), interior devoid of teeth or other structures (c): MYTILIDAE,
Perna [mussels] Plate12;

(el (e)

As in (B) above but interior with a shelf-like partition in the anterior (d):
MYTILIDAE, Septifer [deck mussels] Plate 12;
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15

16

17

22

(D) Shell resembles (B) and (C) above but small, thin-shelled, fragile, elongated,

(B)
(A)

(B)

(A)

(B)

umbones dorsal to the rounded anterior extremity, no internal shelf (e):
MYTILIDAE, Brachiodontes [ribbed mussels, marine and non-marine] Plate
13.

Shell not like this ..... go to 15

Shell thick and heavy, swollen, rather triangular with narrowed umbones
dorsal, ventral margin rounded, the ligament behind the umbones on the
postero-dorsal slope, externally smooth and shiny (a) or rough with nodular
ribs radiating from the umbones (b), internally with a strong hinge plate
bearing strong teeth (c): VENERIDAE [venus clams] Plate 13; or

Shell nearly circular with smallumbones dorsally (d), externally with concentric
growth lines, in the fresh state covered with blackish-brown periostracum
raised into concentric frills along the growth lines: CORBICULIDAE, Geloina
[marsh clams] Plate 13.

(@ /

(d) ~

>,

Shell of various shapes (triangular, rounded or slipper-shaped) with a
toothless hinge, lower valve deeply cupped (a), upper valve flat or convex
fitting like a lid (b), marginal scallops (crenulations) interlocking or margin
smooth: OSTREIDAE [oysters] Plate 14;

Shell not like this s ssssssssmsmmineinsaase goto 17

Shell rounded or heart-shaped (a), the valves thick, strong sausage-shaped
hinge teeth that interlock placed parallel to the dorsal margin (b: upper
valve above, lower below), the lower valve deeply cupped, the upper valve
thin, flat or convex fitting like a lid, sculpture consisting of concentric rows
of scales and spines: CHAMIDAE [jewel boxes] Plate 15.
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OB DVROEB 693 EDER®IDO 68 OB BOO® e)6s®d BmIE®K. OO
B¢ Bene O gm0 9BE 6 BHE BBerS ) 68 (a) e® (b), 8®®d 8O
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2OOG 68 pmd 6)ed
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eoresmd en@d On BOE® er cxlneds ®ds 89 B g (a) ew (b);
2006 B885c 8adn, o) Ddm ®d ®m BDOGS, MO enee® o
880 o, B508m1ed8 »E® B80S (C); 663 ®ODB RSO 68, 8
g o0 @D cmOBE g ade3edEd Bton. B0 e BODO 60
o Bene 6@e 620 aid e e (d): ELLOBIIDAE [coffee beans and ear
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(a) (b) (©) (d)
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(29e90) e85 68 60O weND 6O YBIEHS €3t e3D0E36HS Oz 663 rf)
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600 OB y®IENEHS DBEHO 3@ B o B®weE gbRE Eetdddnd 8
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o006 emimmon, Umbones ©ad8nd g, 0Bl 980 emde BmEe,
0®RS0me  (Ligaments) ged-si@ddo @ige® 080D B8O g (a):
DONACIDAE [wedge clams] dewme 12

(b) (c)

=~ O —= M ~~W0w O TV

(B) =00s Ead dD@m0 6@t B8 D gmd umbones obd gxwed 8803,

©

Beses 088 i 0 988 em) VOB SOmbns ®8, ©BBRBRm®G
(Ligaments) g0 ©ad8n @:0e® 8808 (b), awssods e 3 gomwns
Onwesiees e6ende (€): MYTILIDAE, Perna [mussels] demes 12

(d) (e)
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and non-marine] dame 13

LI RCIONa2im O C L) 1 N 15 0 BE®

DB 68D 69 GO 988 i OB Sewismmdn, &0 eSa8un
umbones g, cedo e)dn 088n, umbones 89t 4t BRBDE esd-
2856 Re8)ed® BED) gro MBS BBE ew EBetsd 6OG (a) 6m3 AYBO 6O
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Siflpstd

seamb - Mollusca or Molluscs @me armgsar  alatiGaaia G &l Hismg
gememmbLTeoren Geueliiip GuiTensusenta &L_Genhise Epobdlamer. Gsialh sl LKiSel
BEHEMBB  (Sivsug Smalaaied Campmelssin L ghamst GaoreamL gastropod e
Sieveg GLbehAUTB6N (Sisbevd @b Lamemmuedenmsd G SdJU LG Hsenen OobmemiL
ebh®en  Llemamssiu 19ms@D bivalve somen. &Lfsmysaisd sraulubl @hH®ame
CaTemigHeEGL alohiGoHais Hda0 ST SeUBBIeT QUWITEHET, eUTHL FHeT, 2 emey
(WweBHBeT LMY oyITUeuE HQEITES BHhSS. HOLSEEIGUISTE BIHHSH LHSSMHSSI
ST, FPHHTHHa amupd eG®sT uBMGw GaT TumLwgns Sehads.  Sea Shells
of Sri Lanka” aeim upmedre disdfnseled LesssH6a Geusiull gemsd Lo @HseamsT
Quuiibausme greadwonag. B ghsel ad GOULuSDHmen g GUTEBamaD,
wHmOBL HSEDHL 6 SeuBeT QHTLTUSEHD Dievevdl Siemey amiBs eurpalemmen Gumes
HBeULBEHD  Bevemev. HUBUBLLL  HoHeusd HdEhdETe  LIJuOWIDTS eSSt 1gHaT,
alghepbrenl Ursymset sudlu Gemige UOGMDI USHSSHSMEN SITUISTE0 Gogieuns
Gosfasinl Lg. spdfwiar s swugtelly Gumes semhissflsd Emhgd OUBILLL
SHBalsvEeNel @ aPETL LTS ENHHHD ShSaing. SLBSmIWled o _6ten o uilT
amfaaier seurgedwd OsTeRiL GuibBensaleoralhobaTs @& 61(SIUL H6endi.

Gpraasd

auell  (pHMSE SHHEBD uTens OFTLT  Waisend Gurem @ oo  aiseman  Gally
Seomenasuled o_sien sLeveump o _ulfierissiian U suem@mIDmUILD SMHHHHB CsTamih
Seomimsulsn 106 dnfsare oylasGm BLISSILL Geretal @B Gsteadi mollusca
sefle Lsbsuamsamioligud g ayfeubdaar UBUNILSHEG @k Wwbduls @l dub,
Siffeuld  QBTEWILaITHenTed  abiGaHs FpuUL Heteng). ghissflear urdusd umfiur  eog
oneienen Gaidgis CaTsousnGg Gdsalamen aBl o aen HS®meN BRSBTS HE
SYfTeud QEmemiL. ESMEN gHIUTSEHImgL BUCUBLLL LsssD 2 salwig. GUGumulL
sfey Gpy srabSsd gHTag BeTRIGeTs suTpdHmesd SIL Guinmaular sryemsgemsd
16060 el Herlell HTEHBSHHTEL SHIFHMIGHSHOTHBILHBDST sten HBleusBES alehebralsaiBg
2_geb. Sman) Geamhsaisad LTTEEs aLevsum) o ulflend CETeRNIgESHGHD DTS
SIBpaweensy Lenmhsais@iu @GLID Baeoulamen QaTemTgbmebHem@. (Wil uledmba!
CuTlds BlIENEGHET 19EGIW GLbUG gemag 2 sbs oliglumiuiea G LHssid
QaneieusiEG SHienal QUTBSSITESHTS BBHSHGID U] FUPSHT HEFTLLBISEDL 8 EIDHHIF
Qaevetibdemer. B UJbhoHeTaleoTss LTSS (Wlgeypid o &b eumfil misHenemuid
sreuBleney THMeememujd QaTani_ ey GmIsefeud sal giUBID. GlFHeT allenereuTs Hrer
Beonemsdsts B BILGEeiu Geawre MOIUSC gotag @Gl L BYmpsAamoseim
FDIUSBG BHUWsOToeL BYhbEGTDH.
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List of Plates

Plate 1: Limpets (part)

PATELLIDAE

1. Rayed limpet Cellana rota (Gmelin, 1791)

2. Rayed limpet Cellana rota (Gmelin, 1791)

3. Rayed limpet Cellana rota (Gmelin, 1791)

4. Star-shaped limpet Patella flexuosa Quoy and Gaimard, 1834

5. Star-shaped limpet Patella flexuosa Quoy and Gaimard, 1834
ACMAEIDAE

6. Striate limpet Patelloida striata Quoy and Gaimard, 1834

Plate 2: Limpets (part), keyhole limpets and false limpets

ACMAEIDAE

1. Striate limpet Patelloida striata Quoy and Gaimard, 1834
FISSURELLIDAE

2. Remarkable limpet Clypidina notata (Linnaeus, 1758)

3. Slit emarginula Emarginula fissurata Holten, 1802
SIPHONARIIDAE

4. Javanese false limpet Siphonaria javanica (Lamarck, 1819)

5. Pigeon Islands’ false limpet Siphonaria sp.

6. Say’s false limpet Siphonaria alternata Say, 1826

Plate 3: Coffee bean shells, ear shells and paper bubbles

ELLOBIIDAE (=MELAMPIDAE)
1. Banded melampus Melampus fasciatus (Deshayes, 1830)
2. Marsh coffee bean shell Melampus sp.
3. Nucleus cassidula Cassidula nucleus (Gmelin, 1791)
4. Plicate ear shell Pythia plicata (de Ferrusac) Gray, 1825
5. Ganges ear shell Ellobium gangeticum (Pfeiffer, 1855)
HAMINOEIDAE
6. Pease’s paper bubble Haminoea crocata Pease, 1860
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Plate 4: Nerites (part)

NERITIDAE

1. Ox-palate or tubercular nerite Nerita albicilla Linnaeus, 1758
Lined nerite Nerita articulata Gould, 1847
Chamaeleon nerite Nerita chamaeleon Linnaeus, 1758
Plicate nerite Nerita plicata Linnaeus, 1758
Polished nerite Nerita polita Linnaeus, 1758

ISEER A

Eared nerite Neritina auriculata Lamarck, 1826 (non marine)

Plate 5: Periwinkles

LITTORINIDAE

Undulate periwinkle Littoraria undulata (Gray, 1839)

Intermediate periwinkle Littoraria intermedia (Philippi)

Rough periwinkle Littoraria scabra (Linnaeus, 1758)

New Zealand periwinkle Echinolittorina millegrana (Philippi, 1848)
Globular periwinkle Nodilittorina quadricincta (von Miihlfeldt, 1824)
Conical periwinkle Nodilittorina trochoides (Gray, 1839)

oA W

Plate 6: Basket shells, clusterwinks, olives and top shells

NASSARIIDAE
1. Ribbon bullia Bullia vittata Linnaeus

PLANAXIDAE
2. Ribbed clusterwink Planaxis sulcatus (Born, 1778)
3. Brown clusterwink Planaxis niger Quoy & Gaimard, 1834

OLIVIDAE
4.  Common olive Oliva oliva Linnaeus, 1758

TROCHIDAE
5. Vesta’s button top Umbonium vestiarum Linnaeus, 1758
6. Radiate top shell Trochus radiatus Gmelin, 1791
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List of Plates

Plate 7: Cones and nerites (part)

CONIDAE
1. Ceylon cone Conus ceylanensis Hwass, 1792
Coronate or crowned cone Conus coronatus Gmelin, 1791
Hebrew cone Conus ebraeus Linnaeus, 1758
Music cone Conus musicus Hwass, 1792
Rat cone Conus rattus Hwass, 1792
Chequered or lined nerite Septaria lineata (Lamarck, 1816) (non marine)

owv AW

Plate 8: Cowries and rock shells (part)

CYPRAEIDAE
1. Cat or kitten cowrie Cypraea felina listeri (Gray, 1825)
2. Money cowrie Cypraea moneta Linnaeus, 1758
3. Grape or pustulose cowrie Cypraea staphylaea Linnaeus, 1758

4, Arabian cowrie Cypraea arabica Linnaeus, 1758

MURICIDAE OR THAIDIDAE
5. Granular drupe Morula granulata (Duclos, 1832)
6. Shouldered castor bean Morula margariticola Broderip, 1832

Plate 9: Rock shells (part)

MURICIDAE OR THAIDIDAE

1. Morula serrialis (Laborde?)
Morula sp.
Tissot’s rock shell Thais tissoti Petit, 1852
Tissot’s rock shell Thais tissoti Petit, 1852
Toad purple Thais bufo (Lamarck, 1822)
Princely purple Purpura persica (Linnaeus, 1758)

o s wN

Plate 10: Horn shells (part)

CERITHIIDAE
1. Common cerith Cerithium obeliscus Bruguiere
2. Clypeomorus sp.1
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3. Necklace cerith Clypeomorus batillariaeformis (Habe and Kosuge, 1966)
4.  Clypeomorus sp.3
5. Golden horn shell Clypeomorus sp.4

Plate 11: Horn shells (part)

POTAMIDIDAE
1. Girdled horn shell Cerithidea cingulata Gmelin 1791
2. Lesser horn shell Cerithidea sp.
3. Northern mud creeper Terebralia palustris (Linnaeus, 1767)
4. Telescope shell Telescopium telescopium (Linnaeus, 1758)

THIARIDAE — non marine
5. Black faunus Faunus ater (Born, 1778)

Plate 12: Wedge clams and mussels (part)

DONACIDAE
1. Goolwa donax Donax deltoides Lamarck, 1818
2. Cuneate donax Donax cuneatus Linnaeus, 1758
3. Pacific bean donax Donax faba Gmelin, 1791

MYTILIDAE

4. Brown mussel Perna perna (Linnaeus, 1758)

5. Elongate deck mussel Septifer virgatus (Weigmann)
Plate 13: Mussels (part), venus clams and marsh clams (non
marine)

MYTILIDAE

1. Common ribbed mussel Brachiodontes sp.1

2. Estuarine ribbed mussel Brachiodontes sp. 2
VENERIDAE

3. Tumid venus Gafrarium tumidum Roding, 1798

4. Common meretrix Meretrix casta Gmelin

5. Rekawa meretrix Meretrix sp.

CORBICULIDAE — non marine
6. Common geloina Geloina coaxans {(Gmelin, 1791)
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List of Plates

Plate 14: Oysters

OSTREIDAE
1. Rock, hooded or Bombay oyster Saccostrea cucullata (Born, 1778)
2. Mordax rock oyster Saccostrea mordax (Gould, 1850)
3. Saccostrea sp.
4. Madras oyster Crassostrea cf. madrasensis (Preston) (?)
Plate 15: Jewel boxes

CHAMIDAE
1. Reflexed jewel box Chama reflexa Reeve, 1846
2. Fragum jewel box Chama fragum Reeve

Habitats

Plate 16:
1. Tide pools on Barberyn Reef, Beruwela
2. Qysters in tide pool, Talpe
Plate 17:
3. Vertical zonation of molluscs on an intertidal rock, Mount Lavinia
4, Supratidal periwinkles, Mount Lavinia
Plate 18
5. Salt marsh pools and mangrove, Puttalam Lagoon
6. Horn shells on the muddy bottom of a pool
Plate 19:

7. Mussels on intertidal rock, Mount Lavinia
8. Oyster on rock, Palatupana Lagoon
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Chapter 1

Limpets: True Limpets, Keyhole Limpets and False Limpets
PATELLIDAE, ACMAEIDAE, FISSURELLIDAE and SIPHONARIIDAE

Plates 1 and 2

Grouped together on plates 1 and 2 are members of four families. The Patellidae and
Acmaeidae are true limpets. Members of the family Fissurellidae are of varied form,
some resembling the true limpets. The principal characteristic of this family is the
presence of an opening at the summit of the conical shell through which water exits
after circulating over the gills, giving rise to the common name keyhole limpet (see
figure 7). In some genera — like those illustrated here — the apical opening is absent;
instead there is a shallow groove from the apex to the anterior margin on the interior
surface (Clypidina) or a small slit in the anterior margin of the shell (Emarginula).
The false limpets of the family Siphonariidae are ‘air-breathers’ belonging to the
order Pulmonata (subclass of some authors); the other pulmonate family described
elsewhere in this guide is Ellobiidae (also called Melampidae) containing inhabitants
of mangroves and salt marshes.

Limpet shells share a common shape, all being small and cone-shaped with oval
apertures and no evidence of coiling. The apex is usually a little in front of the center.
Limpets usually live attached to rocks in the intertidal zone, exposed to the full force
of breaking waves. They are able to cling to the substrate very strongly by means of
their large, oval feet and so resist being washed away, aided by their low, streamlined
profile. They are often encrusted with calcium deposits; older shells have eroded
apices. They graze on algae, moving about their home rocks at night.
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Shells of the Sri Lanka Seashore

Plate 1: limpets — pATELLIDAE and ACMAEIDAE (part)

(1) Cellana rota; (2) Cellana rota; (3) Cellana rota; (4) Patella flexuosa; (5)
Patella flexuosa; (6) Patelloida striata
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Shells of the Sri Lanka Seashore

Plate 2: limpets — ACMAEIDAE (part), FISSURELLIDAE (keyhole
limpets) and SIPHONARIIDAE (false limpets)

(1) Patelloida striata; (2) Clypidina notata; (3) Emarginula fissurata; (4)
Siphonaria javanica; (5) Siphonaria sp. ; (6) Siphonaria alternata
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Limpets
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PATELLIDAE true limpets

1.1 Cellana rota rayed limpet

Very common, found in groups on wet intertidal rocks. Pattern and colouration variable.
The surface covered by numerous broad ribs made up of low radial riblets. The shell
thin and translucent, the interior metallic, glazed, iridescent, the exterior pattern
showing through. No. 1.2 shows shells from a single locality with a distinct colour
pattern, representing the darkest forms of this variable species. Often encrusted with
calcium deposits. 10 ~ 30 — 35 mm.

Found on the intertidal rocky shore at: Negombo (Duwa); Hendala (beach rock
platform); Mount Lavinia; Kirinda (Amaduwa); Trincomalee (Nitaveli, Pigeon Islands
-no. 1.2).

1.3 Cellana rota rayed limpet

High cones with oval apertures, the sides rounded in profile, apices anterior. Numerous
broad ribs made up of riblets, with narrow interspaces; margin smooth, scalloped to
correspond with rib ends. Colour white with irregular brown chevrons, dots or lines
in interspaces. Interior silvery glaze; body scar pale — yellowish or brown. Heavily
encrusted with lime and covered by green and red algae. This is one extreme of the
colour variation of this species. 10 — 13 — 15 mm.

Found at: Mount Lavinia (Bellangala).

Note: The genera Cellana (ribbed limpets of the Indo-Pacific) and Nacella (metallic
limpets of the Antarctic) are placed in a family of their own — Nacellidae — in more
recent literature (De Bruyne, 2003). The correct name of the shell called C. radiata in
Sri Lanka (Kirtisinghe, 1978) is C. rota (Poutiers, 1998b).
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Shells of the Sri Lanka Seashore

1.4 Patella flexucsa star-shaped limpet

Shell thick, opaque, rather flat, anterior narrow, the margin irregular. Strong radial
ribs (7 to 9 in number) of unequal length, with scaly riblets in between, project at the
margin. Whitish with dark patches, interior porcellaneous white. 15 — 21 mm.

Found at: Mount Lavinia (Bellangala), intertidal rock ledge.
1.5 Patella flexuosa star-shaped limpet

Another form of this variable species. Shell an oval, flattened cone. Many projecting
radial ribs of unequal length give a jagged margin. Whitish with dark patches, interior
white. 11 mm.

Found at: Galle, in a pool below the ramparts, at a depth of 1 m.

Note: Penepatella optima and Penepatella stellaeformis (in Kirtisinghe, 1978)
have been reduced to synonyms of P. flexuosa (Poutiers, 1998b).

The classification of limpets has seen many changes. A simple classification of
the true limpets is adopted here, placing them in the two families Acmaeidae
and Patellidae. Outwardly the members of these families are similar, being
cap-shaped with radial sculpture. The interiors of the shells however, differ.
They may be metallic and iridescent (Cellana) or porcellaneous, those of
Acmaeidae usually with a pigmented margin different in colour to the rest
of the interior. The principal difference between the two families lies in the
soft tissue. In Acmaeidae there is a single primitive gill (ctenidium) in the
mantle cavity. True gills are absent in Patellidae being replaced by a ring of
respiratory tentacles around the animal between the mantle and the foot.
Opercula are absent in both families.

Members of both families live on exposed rocks in the intertidal zone in
gregarious colonies, often mixed. The fissurellid Clypidina notata is also
found associated with these, but nearer the low water mark.

Poutiers (1998b) refers to the family Acmaeidae as Lottiidae (lottiid limpets).
More recently (De Bruyne, 2003) the genus Cellana has been moved to
a new family Nacellidae (metallic limpets) based on the presence of the
iridescent, metallic interior; the families Patellidae (true limpets - shallow
water) and Acmaeidae (true limpets - tide pools) are retained. The family
name Lottiidae (lid limpets) is used, in this classification, to include a group
of animals in which the micro-scuipture of the shell differs from those of
the members of other limpet families.
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Limpets

ACMAEIDAE true limpets

1.6 Patelloida striata striate limpet

Shells are high cones, aperture ovoid with narrower anterior, apex anterior. Margin
smooth. Numerous low, rounded radial ribs and threads crossed by growth lines.
Ground colour creamy white overlaid to varying degrees by chocolate brown radial
rays, sometimes coalescing to hide the ground colour. Interior porceilaneous, white
with chocolate brown margin. Apices sometimes eroded. Common, found in groups
on wet intertidal rocks together with other limpets. 10 — 18 mm.

Found on the intertidal rocky shore at: Negombo (Duwa), Hendala (beach
rock platform), Mount Lavinia.

2.1 Patelloida striata striate limpet

Shells are high cones, aperture oval, apex anterior. Apices eroded. Only growth lines,
no radial sculpture (these may have been obliterated by vigorous scraping of heavy
encrustations). Wide red-brown radial wedges running from the apex to the margin
alternate with shorter narrow ones with white in between. Only two specimens have
been collected. 13 & 14 mm.

Found at: Mount Lavinia (Bellangala), intertidal rock ledge.

Note: P. striata appears to be variable as regards aperture shape (broadly oval to
ovate) and colouration (Hardy’s Internet Guide accessed 8.10.2008). Numbers 1.6
from the rocky shore and 2.1 from a rocky islet are referred to the same species.

FISSURELLIDAE keyhole limpets

Two species belonging to this family have been collected. One species is common and
found on exposed intertidal rocks in association with other limpets, usually nearer the
low water mark than the true limpets. The other species has been found subtidally in
shallow water. Neither possesses the apical opening typical of this family (figure 7).
Opercula are not present.
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Shells of the Sri Lanka Seashore
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Figure 7

Diodora sp.

The inner (left) and outer (right) surfaces of a keyhole limpet
showing the typical apical opening (the central black spot).
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2.2 Clypidina notata remarkable limpet

Identifiable as belonging to Fissurellidae by the presence of a shallow groove from
the apex to the anterior margin on the inner aspect.

Shells conical, aperture oval, apex anterior, the margin wavy corresponding to the
numerous rough radial riblets, all of the same size. The apex pointed at first, gradually
eroding with age. The ground colour blue-grey with black riblets, apex white with two
black dots to either side at first, becoming obscured as it erodes, interior white with
marginal black patches and lines, the body scar blue-black. Often encrusted with lime
salts. 12 —15-27 mm.
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Limpets

Found on the intertidal rocky shore at: Mount Lavinia; Dondra (base of
lighthouse); Trincomalee (Nilaveli, Pigeon Islands).

2.3 Emarginula fissurata slit emarginula

Shells thick, conical, aperture ovate, anterior narrow, apex pointing backwards. There
is no apical opening in the shell, but a groove on the inner aspect leads from the
apex to a short slit in the anterior margin. There are numerous rough radial ribs
coloured cinnamon with variable white rays (4 to 6) usually visible as short lines at
the periphery. Interior porcellaneous, blue-grey in colour. 9.5 — 13.5 mm.

Found at: Trincomalee (Kinniya, Turtle Lodge Island) at a depth of 1 m,
under small rocks on a sand bottom.

SIPHONARIIDAE false limpets

Most members of the order Pulmonata are fresh water or terrestrial forms. The faise
limpets however, live in intertidal marine environments and may even be submerged
in shallow water. The shells of these animals resemble those of limpets, but are easily
identified as siphonariids because the margin of the shell has a distinct bulge on the
right side anteriorly (the lateral lobe) that accommodates the groove on the inner
aspect in which lies the siphon (the “breathing” tube). A single or double rib overlies
the lateral lobe. Opercula are absent, like in all other pulmonates.
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Shells of the Sri Lanka Seashore
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2.4 Siphonaria javanica Javanese false limpet

Oval shells with 20 to 35 strong ribs of unequal length projecting at the margin. A
double rib over the lateral lobe. Ground colour cinnamon, ribs white. Usually encrusted
with greyish calcareous deposits. Interior coloured cinnamon centrally, grey or white
margins in various proportions. 13 — 25 mm.

Found at: Trincomalee (Clappenberg bay, on small stones lying on an
intertidal silt and sand beach; Kinniya and Nilaveli, Pigeon Islands, intertidal
rocky shore).

2.5 Siphonaria sp. Pigeon Islands’ false limpet

Small, fragile, elongate-oval shells with smooth margins and weak ribs; are difficult
to collect without damaging the margin. Two series of weak ribs: 11 to 13 low,
rounded, wide ribs coloured white with narrow, indistinct, chocolate brown riblets in
between that are especially numerous either side of the double rib over the lateral
lobe. Interior coloured with alternating streaks and wedges of reddish-brown and
golden yellow. 6 —8 mm.

Found at: Trincomalee (Nilaveli, Pigeon Islands), intertidal rocky shore.
2.6 Siphonaria alternata Say’s false limpet

Small, broadly oval shells with smooth margins and a distinct lateral lobe. Ribs weak,
23 to 30, a double rib over the lateral lobe. Ground colour cream to cinnamon, the
ribs greyish to cream. Interior likewise varies from silvery cream with light brown
streaks and blotches to brown with white margins. Encrusted with calcium salts.

This siphonariid was observed over many seasons on the summit of a tall rock at the
seaward edge of the beach at Mount Lavinia. The colony was always small, scattered
on the wet horizontal rock surface or in shallow pools and water-filled fissures. The
rock being 2 — 3 m tall, the summit receives water only from spray when waves break
against the seaward side; in rough weather waves sometimes break over the top. The
young of Siphonaria are said to hatch as free-swimming larvae or crawling juveniles
(Siddiqui et al, 2007). 7 —11 mm.

Found at: Negombo (Duwa); Mount Lavinia (summit of Keti Ketiya rock).
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Chapter 2

Coffee Bean Shells, Ear Shells and Paper Bubbles

ELLOBIIDAE or MELAMPIDAE (Pulmonata) and HAMINOEIDAE (Opisthobranchia)

Plate 3

ELLOBIIDAE coffee bean shells and ear shells

The snails of the family Ellobiidae (also called Melampidae), inhabiting mangroves
and salt marshes, are ‘air-breathers’ belonging to the order Pulmonata (subclass
of some authors). Another pulmonate family — Siphonariidae, the false limpets — is
described with the limpets that they resemble. The shells of these snails are either
lightweight with thin outer lips and small teeth (Melampus), more solidly formed with
thickened outer lips and prominent teeth, at least in the adult shells (Cassidula and
Pythia), or slender and elongate with smooth thin lips and two folds on the columella
(Ellobium). Juvenile Cassidula shells may be confused with Melampus as both are
similarly shaped and coloured: a single colour or with a pattern of spiral bands.
Eliobium resemble olive shells, but have a short pointed spire of a few whorls. One
species of Melampus remains undetermined. They feed on algae, detritus and minute
animals they encounter in their habitat.
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Plate 3: coffee bean shells, ear shells — ELLOBIIDAE (or MELAMPIDAE)
and paper bubbles — HAMINOEIDAE

(1) Melampus fasciatus; (2) Melampus sp.; (3) Cassidula nucleus; (4) Pythia
plicata; (5) Ellobium gangeticum; (6) Haminoea crocata
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3.1 Melampus fasciatus banded melampus

Large tapering body whorl with straight sides, low straight-sided conical spire and
rounded, sub-angular shoulder. Aperture elongated and narrow, the anterior part
wider and rounded. Outer lip thin, entire, 6, 7, or 8 white teeth on a recessed
thickened white coloured linear platform that is thin posteriorly, thicker anteriorly and
curving inside the anterior extremity to merge with the columella. Three columellar
folds, a gap separating the most anterior one from the other two. Cinnamon, tan or
white, or spirally banded in these colours. 6 — 14 mm.

This species distinguished from the marsh coffee-bean snail by the following
characters: a distinct shoulder placed closer to the spire, the body whorl tapering
anteriorly, columella not callus, its folds low, outer lip teeth low, generally even,
reducing in size anterior to posterior, sometimes with interposed smaller teeth.

Found at: Maggona (Diyalagoda, Dummalamodera Ganga), on mangrove
plant stems; Mount Lavinia (Hotel Bay, Pavilion Rocks), supratidal damp
earth bank, amongst leaf litter.*

4 Seebox A

75



Shells of the Sri Lanka Seashore

3.2 Melampus sp. 1 marsh coffee bean snail

Is similar to M. fasciatus but the shells ovate and slender, without a distinct shoulder
angulation. Prominent jagged teeth border the narrow aperture on both sides. Outer
lip with 2 — 3 strong, widely spaced teeth with smaller ones placed irregularly in
between forming a jagged row; basal platform usually weak. Columellar folds strong,
teeth-like: one anterior at end of columella, the next strong, followed by a row of
teeth of decreasing size almost to the posterior end of the columella. Pale tan or
white, or spirally banded, all with purplish spires. 9.5 — 13 mm.

Found at: Kalpitiya (Puttalam Lagoon, western shore), amongst leaf litter
on wet mud of mangrove, in shade; Puttalam (Vanathavillu, Pubudugama
Totupola, Puttalam Lagoon, eastern shore), on damp stems of mangrove
vegetation up to 20 — 30 cm above water level and in leaf litter on wet
mud.

3.3 Cassidula nucleus nucleus cassidula

Short-spired, robust shells with rounded, tapering body whorls. Outer lip thick and
flange-like with an indentation at the posterior end; two columellar teeth. Brown,
white, or banded brown and white. Juveniles have thin lips. A thin brownish outer
covering (the periostracum) is present in adults, reduced to spiral rows of spaced hairs
in juveniles. 14 — 20 mm. (Note: musterina/ mustelina are synonyms for nucleus.)

Found at: Kalpitiya (Puttalam Lagoon, western shore), amongst leaf litter
on wet mud of mangrove, in shade; Maggona (Diyalagoda, Dummalamodera
Ganga), on the stems of mangrove vegetation up to 2 m above ground;
Kaluamodera (banks of Kaluamodera Ganga), on mangrove roots and stems.

3.4 Pythia plicata plicate ear shell

Shell ovate, spire short and pointed, body whorl rounded, somewhat flattened dorso-
ventrally, outer lip thin, prolonged anteriorly. Remnants of earlier lips arranged 180°
apart along the two edges. Outer lip teeth small, recessed (set back from the edge),
three very large columellar teeth. Brown with bluish highlights or purplish. Outer lip
white with brown patches anteriorly, columella brown with white teeth. 12 — 18 mm.

Found at: Puttalam (Vanathavillu, Pubudugama Totupola, Puttalam Lagoon,
eastern shore), landward fringe of mangrove, on dry stems of vegetation
up to 1 m above water level and in leaf litter on wet mud; Balapitiya,
(Maduganga), mangrove stems on an island, above water level; Akurala,
mangrove, empty shell of dead animal.
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Box A

Coffee Bean Shells

The Melampus habitat at Mount Lavinia

Seen in the foreground at right is the shoreward end of
Pavilion Rocks, the beach is at left. In the background is
the Mount Lavinia Hotel. The vegetation covered earth
bank behind the rocks is the habitat occupied by a colony
of coffee-bean snails (Melampus fasciatus). They live
amongst rotting fallen leaves (that is also their food) at
the foot of the bank. In dry weather they tend to retreat
up the bank and hide in the shade under creepers and
grass.

The natural habitat of coffee-bean snails is amongst
mangrove vegetation; this habitat was probably colonized
by animals that were washed ashore on floating vegetation
carried by coastal currents from an unknown location.
Three species of nerites and a clusterwink (all described
elsewhere) have been found on the rocks of this shore
following storms, but none have survived. The colony was
first observed in 1980 and is still present at the time of
writing at the close of 2007. (Drawn in 1995)
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3.5 Ellobium gangeticum Ganges ear shell

Shell lightweight, translucent, fusiform with a short pointed spire, aperture narrow,
elongate. OQuter lip thin, simple (no teeth), columella with two anterior folds. The
shell is coloured white and covered with a straw coloured periostracum. The live
shell containing the animal is darker, especially in the apical parts, on account of the
viscera showing through; the head and foot are white. 11 — 23 mm.

Found at: Puttalam (Vanathavillu, Pubudugama Totupola, Puttalam Lagoon,
eastern shore), landward fringe of mangrove, in leaf litter on wet mud.

HAMINOEIDAE paper bubbles

The family Haminoeidae (also known as Atyidae) is a member of the order
Opisthobranchia (subclass of some authors) that groups together a variety of species
that have reduced shells or no shells at all — like the nudibranchs. Opisthobranchia
means “rear gills” referring to the position of the gills in relation to the heart.
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Coffee Bean Shells

3.6 Haminoea crocata Pease’s paper bubble

Shells fragile, whitish, translucent, covered by thin, dark yellowish periostracum. The
body whorl is large, the outer lip thin and long, extending beyond the apex that
is sunken. The animals are much larger than their shells and unable to withdraw
completely. The soft tissues (mantles) are dark, mottled blackish brown. They may
be observed crawling about on the muddy bottom of shallow salt marsh pools, their
colour blending with the background; however, the white empty shells are clearly
visible. They are detritus (organic debris) feeders. 13 — 15.5 mm.

Found at: Puttalam (Karaitivu, Serrakkuli, Puttalam Lagoon, eastern shore),
on cyanobacteria-covered mud bottoms of pools with a few centimetres of
water in a salt marsh fringing the lagoon, associated with an undetermined
Cerithidea species; Mundal, (Mundal Lagoon, eastern shore), empty shells
on mud near receding water line.
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Plate 4: nerites — NerITIDAE (part)

(1) Nerita albicilla; (2) Nerita articulata; (3) Nerita chamaeleon; (4) Nerita
plicata; (5) Nerita polita; (6) Neritina auriculata
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Chapter 3

Nerites

NERITIDAE
Plates 4 and 7

Nerites are found in marine intertidal habitats, brackish and fresh-water bodies and
mangroves. The marine forms have thick, oval shells with flattened spires or small
pointed spires (Figure 8, at left); the non-marine forms have thin, smooth shells
and often little evidence of coiling. The aperture is semicircular, guarded by strong
teeth on both sides; but these are poorly developed in some species, particularly the
non-marine forms. The columella is usually thickly covered by callus and shelf-like.
The external sculpture consists of spiral cords or well-developed ridges in the marine
forms, smooth in the others.

The opercula are characteristically calcareous, granular on the outside and with a
curved prong (apophysis) on the inside in Nerita (Figure 8, at right) and two prongs
(apophyses) in the non-marine genus Neritina. The marine nerites are sombrely
coloured in shades of off-white, brownish-green, grey and black. Some are tinted
with pink or orange. The opercula are greenish, pinkish or bluish. The marine forms
occur in the intertidal zone on rocky or gravely shores. They are often seen immobile
out of the water at low tide and become active when submerged, especially at night.
They are herbivores browsing on fine algae.
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Figure 8
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Most nerites have low or flattened spires, some have small
pointed spires. Nerita opercula (at right, inner aspect left, outer
aspect right) are calcareous with a curved prong (apophysis) on
the inner aspect.
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SLO® 4D T

s1_ad&1 aupmIIOUHeE suTfL miseflgd. o eutBflgid. meitalT Hlensudaiiguid. HemiLcoseflgid
STEULIGE DT,  HLO QUTD  aUDEDEN  SLILWTSEBLN L Ffiipenensenmd Oomemie
SQUUTOTHID BeTeUl L Smel @HiHemeT Sie0e0E FL ETenuITeSLILLL  ali(LPen6iSEneT
(2_(meuld 8. GL-& LGBFHD) CBTETIGHDHDTME. HLL UTDSHMBULDBB eUeNEBDH6T GILDebETILI
wenosMluTen  HEemend  CoremigBUuBL &1. DBMEWTs  SihenedBaETen areaip  Fnfigen
alenaBul GaTerigheSemen. eumiGEHamTD, HLUbenias(eien suelentowimen Ljseemsd
UTgIETSSUILLL SienTeulLaugeursd Smedaingl. aemme. Hameal fev Geamseisd GBIOLTS
BLEV  UTPSMBUIDHG  cundHeiled  Ganmeursd  alpsHUMLBShSEGmen.  ADSLID
pGLML_UIEITED eUpsmpuns SHgliurs GuITEsULLIGHUUEIL S LB Curaipib o eeng).
Qeuefiiypionest B syewoly Fpeflwme BTEHISMSILID HIGUVE ST cUmBHaTe0
Bl lBSHUDLHS (PSHSMEMUD, DempuieuBled GlbTamgheSlmag.

ApQUiHESET  Gouallll  LUHESHHD  FENETLUTS EHESHSBMIHILG, @  CUDENHS
(Qeuelleuen) seautqpaistienan Nerita Gen o 1 LSS5F60 CENTaiRGHHHDH. (2 (Houd
8. auevd UBSHHIHN) ois@Le. ord Neriting ean sLed aumbdemswmpeTeuniiied
BmeauT (Wl s QaTamigmdbdaing. (Qeusilasniaen) sLebaurp Neritesen wpridw
Qeusiiensn. sl0PBU LFDF. By Bipuph &fw BnsSleasid Frwsseflsd WRIGETS BIDH
Qaremigmedeamen. dev QUeNFaiy SIS OYTEhd Hnd Hevllenud QETewmghHab s ame.
APIQUHBSET UFMFWTHISTEHMD OaiflaluTsad Siebevd HOBBLTED  E)hbaSame.
ELEOGUTP  eUMBSHeN  LmenmEeelr  BGued Hiebevd  FTemeNd  HEDSOTEN  BLHBHTHETED
MnUOUBSE  suswmissiled  sTewmlLubGEme.  SMbbhs  uppLGLmsHsy  BHimG
QeueMB  sEmFauBmsIed STeMLUGS BN il alGFLwre ey GpImserisd
SOPHABESGDOLTIE o uliTivmLwsts Gheah. Hewaiw oissrssamen  GCuouibal
Caremi®h @emeu Glensowjeiienfiaennes G aleimen.

Marine nerites

4.1 Nerita albicilla ox-palate or tubercular nerite

Somewhat hemi-spherical with expanded body whorl, depressed (flattened) spire
and flat, horseshoe shaped base, making the shell longer than tall. The surface
covered by smooth, low, rounded cords with no interspaces. Outer lip bevelled with
a sharp edge and a row of numerous tiny teeth with two larger ones on either side.
The underside granular, the columella with 3 to 4 small teeth at the centre. All teeth
are more developed in older shells. The ground colour is white with varying degrees
of black patterning. The overall effect ranges from white with black spiral streaks,
white with transverse black bars to black shells with white transverse streaks. Interior
and base white. Operculum granular, white or pinkish shaded with blue-grey. 14.2 x
11.3 to 31 x 22.5 mm (Jength x height). (Height is the vertical measurement from the
apex to the base, length is at right angles to this axis from the edge of the outer lip
to the margin of the body whorl.)
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Found, intertidal zone, at: West coast, unknown location, washed ashore
at Mount Lavinia (Lovers’ Rocks), on rocks and drift weed (transient); Galle
(Unawatuna), rocky shore; Tangalle (no details); Trincomalee (Clappenberg
Bay), stony gravel beach.

4.2 Nerita articulata lined nerite
Synonym: N. lineata

Shells oval, obliquely elongated, spires depressed. Distinctly longer than tall. Surface
covered by smooth, evenly spaced raised cords. Outer lip bevelled with sharp edge,
smooth; underside smooth; columella with 2 - 3 teeth that are mere irregularities at
the edge. Ground colour grey, the cords dark grey to black broken up by short white
dashes. Cord colour sometimes spreading on to the interspaces giving an overall
effect of two or three dark spiral bands crossed by oblique axial stripes of alternating
grey-black & narrow white. Some shells much darker with little show of a pattern.
Interior white, underside & columella cream. Operculum granular, pinkish, shaded
with blue. 20.4 x 14.4 to 25.4 x 17.5 mm (length x height).

Found at: West coast, unknown location, washed ashore at Mount Lavinia
(Lovers’ Rocks), intertidal, rocks and drift weed (transient).

4.3 Nerita chamaeleon chamaeleon nerite

Somewhat oval shell with depressed but clearly defined spire. Longer then tall.
Surface covered by cords of varying thickness with no interspaces, crossed by fine
growth lines making them rough. Lip bevelled with sharp edge, numerous weak but
long teeth. Spiral cords carried over on to posterior part of underside, the anterior
part granular. Columella with three teeth. Base colour white with black streaks on the
cords in varying proportions. Overall effect ranges from white shells with irregular
black streaks through white shells with oblique black axial bars to black shells with
white speckles, streaks or zigzags (two collections from the same site). Operculum
granular, whitish-pink shaded with blue-grey to dark blue-black. 8 x 7.2 to 20 x 14.8
mm (length x height).

Found, intertidal zone, at: Trincomalee, (Cod Bay, Mud Cove), muddy gravel,
on small stones, (Cod Point), sandy beach amongst rocks.

4.4 Nerita plicata plicate nerite

Shell globular, spire low with pointed apex. Taller than long. Coarse spiral ridges with
deep rounded grooves in between. Outer lip thick with 5 — 7 strong teeth, the two
outermost larger. Columella with 4 — 5 strong teeth. Underside ridged and granular.
Cream coloured, apical region blushed with rose in some. Interior and columella
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white. Operculum smooth, pinkish. Other authors, including Kirtisinghe, describe
varying degrees of black on this species. 13 x 14 to 26.8 x 28.3 mm (length x
height).

Found, intertidal zone, at: West coast, unknown location, washed ashore at
Mount Lavinia (Pavilion Rocks), rocky shore (transient); Kaluamodera, rocky
shore.

4.5 Nerita polita polished nerite

Bulbous oval shell, spire depressed and flush with body whorl. A bit longer than
tall. Surface smooth and polished with fine growth lines. Bevelled lip with sharp
edge, numerous fine teeth in large shells. Underside smooth, 3 to 4 small teeth on
columella. Ground colour white with black patterning; some shells suffused with pink.
Many patterns: mottled black/white with black spiral bands, black/white axial streaks
with narrow or wide white spiral bands or black mottled with white. Interior and base
white. Operculum polished, biue-grey with a greyish marginal band of oblique ridges.
10 x 9.7 to 25.7 x 24.2 mm (length x height).

Found, intertidal zone, at: Trincomalee (Clappenberg Bay), stony gravel
beach, (Marble Bay), sandy shore, (Kinniya), rocky shore.

Non-marine nerites

Two non-marine nerites found in brackish water are described below. These are fresh
water species that are said to occur in the lower reaches of streams not very far from
their mouths, and able to tolerate slightly brackish water. They differ in appearance
from the marine species, the shells being thin and flattened with no obvious spiral
growth form, and with no sculpture. They resemble the marine species in possessing
a flat, shelf-like columella and a calcareous operculum with processes. They are
herbivores.
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4.6 Neritina auriculata eared nerite

Shells small, shield-shaped, corners prolonged to varying degrees, being fonger in
smaller (younger) shells. The upper surface humped, the lower surface flat, recessed
and surrounded by a raised rim. No sculpture. The aperture is semi-circular, the
columella flat, smooth and shelf-like. The outer lip is smooth, the middle part of the
columella edge finely toothed. The teeth vary with the locality and habitat, ranging
from strong to barely visible. Dark brown. Variable pattern of a dark network on a
lighter background, more marked on older parts of the shell, fading or merging into
a series of light and dark spiral stripes towards the outer lip. Columella dark brown in
larger and greyish in smaller shells, interior bluish-white. The two-pronged calcareous
operculum is pink on the inside and pink with blue tones or brownish stripes on the
outside. 8.3 x 7.5 to 18.3 x 12 mm.

Found at: Kaluamodera (Kaluamodera Ganga mangrove), on the stem of a
plant, above the water level; Hendala (Hamilton Canal embankment), under
stones; Piliyandala (Bolgoda Lake, San Michelle island), on wooden piles.

7.6 Septaria lineata chequered or lined nerite
(See plate 7)

Shells oval, cap-like, the spire a small raised swelling at one end (the posterior). The
aperture large with a small, smooth, semi-circular, shelf-like columella situated at the
posterior end. The posterior narrowly rounded, anterior broadly rounded, the sides
convex, the upper surface domed. Surface smooth and glossy. Brown, striped with
yellow, breaking up to form a chequered pattern. Apices eroded. Opercula not seen;
said to be irregularly squarish with two pointed lobes. 29.6 x 19.25 to 13.8 x 8.7 mm.

Found at: Piliyandala (Bolgoda Lake, San Michelle island), on wooden piles,
at water level.
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Chapter 4

Periwinkles
LITTORINIDAE

Plate 5

Periwinkles are snails with small conical shells, though some species have large body
whorls and small spires making them globular. The aperture is without an anterior
siphonal canal and is guarded by an operculum. They are intertidal species, some
extending their range well above the high tide leve! on rock surfaces splashed by
breaking waves or sea spray. Two species have been found many metres above sea
level around the blowhole at Kudawella, on rock surfaces that receive spray when the
blowhole is active. Some species may also be found on rocks of the upper beach that
are within reach of breaking waves. One species (L. scabra) is an exclusive inhabitant
on mangrove vegetation; the others are usually found on rocky shores, man-made
structures such as piers, exposed parts of wrecked boats and some species on
mangrove vegetation as well. They are herbivorous, browsing on algae.
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Plate 5: periwinkles — LITTORINIDAE

(1) Littoraria undulata; (2) Littoraria intermedia; (3) Littoraria scabra; (4)
Echinolittorina millegrana; (5) Nodilittorina quadricincta; (6) Nodilittorina
trochoides
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Periwinkles
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5.1 Littoraria undulata undulate periwinkle

Shell conical with a moderate turreted spire, sides of whorls rounded. Aperture ovate,
thin outer lip bulging somewhat. Columella smooth. Shell smooth, encircled by faint
incised grooves that may be absent. Ground colour whitish with pinkish, brownish or
purplish oblique lines and patches forming various patterns. No uniformity of colour
or pattern within a colony. Usually found in small clusters well above the high tide
level, where they dry out in the absence of breaking waves. In dry conditions the
animal cements the edge of the outer lip of the shell to the substrate and seals
itself in with the tight-fitting operculum. In wet conditions they are attached to the
substrate by means of the foot. 8 — 19 mm.

Found at: Mount Lavinia (Hotel Bay, Pavilion rocks etc); Kaluamodera (island
at the mouth of Bentara Ganga); Hikkaduwa (cement retaining wall, upper
beach), 1.5 m above sand level; Galle (below ramparts), wall of rock pool;
Dickwella (Kudawella), wet rock around blowhole; Trincomalee (Nilaveli,
Pigeon Islands). Unless stated otherwise, all were found supratidal on the
rocky shore.
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5.2 Littoraria intermedia intermediate periwinkle

Shell conical with fairly tall pointed spire. Aperture ovate, outer lip thin, columella
smooth. Shatlow incised grooves encircle whorls, the intervening cords flat so that the
shell is smooth to touch. Ground colour bluish-white to yellowish-brown. Cinnamon
coloured dashes on the cords are aligned to form oblique lines and zigzags. Colour
and general pattern seem to vary with location, but more or less uniform within the
colony. 7 —19.5 mm.

Found at: Kalpitiya (Puttalam Lagoon, western shore), supratidal, near-shore
boat wreckage; Kaluamodera (Kaluamodera Ganga), mangrove stems and
leaves up to 1.3 m above water level; Maggona (Diyalagoda, Dummalamodera
Ganga), mangrove stems and leaves, 0.3 to 0.4 m above water level; Kirinda
(Palatupana Lagoon), dead, on shore; Trincomalee (Clappenberg Bay),
supratidal, concrete piers of jetty, (Cod Bay, Mud Cove), mangrove roots and
leaves, 0.3 m above mud.

5.3 Littoraria scabra rough periwinkle

Shell conical, spire pointed, the body whorl more inflated than other similar species.
Encircled by incised spiral grooves, the intervening cords rounded giving a rough
exterior. 10.2 mm.

Found at: Trincomalee (Cod Bay, Mud Cove), on mangrove plant stem. This
species is confined to mangroves.

5.4 Echinolittorina millegrana New Zealand periwinkle

Synonym: Echinolittorina novaezelandiae

Shell small with a large globose body whorl, spire short, turreted. Sides of whorls
rounded. Close-set shallow spiral grooves encircle whorls. Outer lip thin, columella
smooth. Off-white, interior and columella brown, inner edge of lip white. Operculum
semicircular with an eccentric nucleus. 4.5 —-12.3 mm.

Found, supratidal zone, at: Mount Lavinia (Ora Gala and Lovers’ Rocks), two
transient specimens many years apart; Galle (below ramparts), rocky shore;
Trincomalee (Clappenberg Bay), rocks and concrete piers; Nilaveli (Pigeon
Islands), rocky shore, walls of pools.

5.5 Nodilittorina quadricincta globular periwinkle

Shell small with globose body whorl, spire short, no sculpture. Black, with spiral rows
of white dashes, rectangles, chevrons and slashes forming patterned bands. Locally
abundant in clusters, often mixed with N. trochoides or L. undulata. 6 — 10 mm.
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Found at: Negombo (Duwa), intertidal rocky shore; Hendala (beach rock
platform), intertidal, Mount Lavinia (Ora Gala), supratidal; Hikkaduwa
(cement retaining wall, upper beach), 1.5 m above sand level; Galle,
supratidal rocky shore; Trincomalee (Nilaveli, Pigeon Islands), supratidal
rocky shore, walls of pools.

5.6 Nodilittorina trochoides conical periwinkle

Shell small, conical, moderate spire, apex pointed. Whorls encircled by spiral threads,
two rows of rounded granules at middle of whorl, each as wide as 2 threads, the
rows 2 to 3 threads apart. Colour varies from grey to black, the granules white, often
lightly encrusted and/or coated with deposits. Interior & columella purple. Locally
abundant, in clusters. 4 — 13 mm.

Found at: Negombo (Duwa), intertidal rocky shore; Hikkaduwa (cement
retaining wall, upper beach), up to 2 m above sand level; Galle, supratidal
rocky shore; Dickwella (Kudawella), wet rock around blowhole; Trincomalee
(Nilaveli, Pigeon Islands), supratidal rocky shore, walls of pools.

Note: N. trochoides (Gray, 1839) and the similar N. pyramidalis (Quoy and
Gaimard, 1833) are both illustrated in Hardy’s Internet Guide. Poutiers
(1998) lists only N. pyramidalis with a distribution from the west coast of
India eastwards as far as Australia and Norfolk Island. Trochoides is not
listed in the synonymy by him, but Trochus nodulosus is; this is listed as
a synonym of N. trochoides by Hardy. The ovate aperture shape of the Sri
Lanka shells agrees better with the figures of trochoides than with those of
pyramidalis that appear to have a round aperture.
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Plate 6: basket shells — nassARrIIDAE, clusterwinks - PLANAXIDAE,

Plate 6: (1) Bullia vittata; (2) Planaxis sulcatus; (3) Planaxis niger; (4) Oliva
oliva; (5) Trochus radiatus; (6) Umbonium vestiarum



Chapter 5

Basket Shells, Clusterwinks, Olives and Top Shells

NASSARIIDAE, PLANAXIDAE, OLIVIDAE and TROCHIDAE

Plate 6
NASSARIIDAE basket shells

These snails are also known as dog whelks or nassa mud snails. The shells are small,
globose or conical, smooth or strongly ornamented. They usually burrow in shallow
mud or sand bottoms. Active usually at night, they are carnivorous or scavengers.
Two of the more typical forms are shown in figure 9. Bullia vittata is unusual in that
they were collected in the daytime riding waves onto the beach where they quickly
used their large, white, discoid feet to dig into the sand rapidly as the waves receded
(similar to Oliva oliva and the wedge clams Donax — described elsewhere in this
book).
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Figure 9

12

Nassarius albescens N. olivaceous
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6.1 Bullia vittata ribbon bullia

Shell conical, body whorl slightly inflated, spire tall and turreted, apex pointed; the
whorls with rounded sides. Sculpture consists of two cords below the suture divided
by axial grooves into a series of squarish granules, the upper cord sometimes divided
unequally into two by a shallow spiral groove, resulting in three rows of granules. The
remainder of the whorls smooth and shiny, faintly marked by shailow spiral incised
lines, more obvious on the body whorl that is also marked by axial grooves over the
lip. Outer lip thin, columella smooth. Anterior siphonal canal is a wide notch, the
aperture beehive shaped. Ivory coloured, tinged with pink; interior tawny, the lip
edged with white in adult shells, wholly white in young shells. Operculum elliptical,
very small, yellowish, transparent. 12.7 — 36 mm.

Found at: Trincomalee (Nilaveli), intertidal, burrowing in sand, lower shore.

PLANAXIDAE clusterwinks

Clusterwinks resemble periwinkles in shape and live in similar habitats (periwinkles are
described elsewhere). The shells, however, are thicker and strong, with a thickened
outer lip and a short but distinct anterior siphonal canal (absent in periwinkles).
The surface is smooth or with spiral cords or grooves, the interior is lirate. They are
herbivorous and found in the intertidal zone and in mangroves.
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6.2 Planaxis sulcatus ribbed clusterwink
sulcate planaxis

Shell heavy, conical, apex pointed, strong spiral cords. Columella smooth, interior
lirate. Blackish, with wavy white axial streaks. Apices often covered by encrustations.
9 - 20 mm.

Found at: Trincomalee (Cod Bay, Mud Cove and Clappenberg Bay), intertidal,
on small stones, exposed at low tide.

6.3 Planaxis niger brown clusterwink
black-brown planaxis

Seen only once, at Mount Lavinia, in the general vicinity of the coffee bean snails. They
had probably been washed ashore on floating vegetation; their point of origin and
definitive habitat is unknown. They formed a cluster of many individuals actively moving
about over wet rock near the water level. They failed to establish a permanent colony.

Shell fusiform, solidly built with a short pointed spire. Sides of whorls rounded, body
whorl inflated. Spiral cords visible faintly under magnification, 5 to 6 stronger ones
anteriorly. Outer lip thick, bevelled, 9 to 10 strong teeth; columella concave, smooth,
a rounded tooth posteriorly bordering a short anal canal; anterior canal short. Reddish
brown, interior white to brown. Operculum elliptical, nucleus eccentric. 10 — 12 mm.

Found at: Mount Lavinia (Hotel Bay, foot of Pavilion Rocks), washed ashore
from unknown west coast location, intertidal, transient.
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OLIVIDAE olives

The shells of olives are cylindrical, colourful and glossy. They are not covered by
periostracum nor do they have opercula. The shells remain glossy as they are covered
by folds of the mantle in life — like in the cowries. These animals are carnivorous and
inhabit shallow subtidal sand bottoms. Oliva oliva is said to inhabit intertidal habitats
too. Many shells were collected on the beach as the animals rode up on waves,
quickly burrowing into the sand as the waves receded — similar to Bullia vittata and
Donax spp.

<affP P W <P G W

BRSO 8B DLENdS @D olives Dexuded &grm. wOE OO O 8
OB @DognE sbmddE (periostracum) ¢®® Bexsde eSHD eaEred® o
Branse (operculum) eed eagred. 608 Bede o880 cO8» s wOOG BBes®
SODERS Gite O gmd cowrie Bese 6855 62wBoned KGan BB dosNs
8 gro. 600 Bexe MormnEsnds Ho gud i@ o8y odes s 5 ce® DEBo
e80mdg 805 o8 Bullia vittata ese Donax spp e®= gme 8% 600D ®mene®m®
O god Og DO ®F BHOO o8 BB RED Do®) ®y Ered.

<P B Mr>- <t P Wi

Olive seflal @Bh@al 2 _(HaemmauTSaD, Hnm CEmemiL HTHeD, LSTULILITEISTSLD
Bmsdamen. Gl i GF snHBlulemmsd GUTTESSLILIL IGHULISMmeD. Dlenat eptquiheneuGu
QaremighluSsvensy. GhmaT COWrie saflgusion o ulireumpeusn Guran  Guoeieplquies
oglyseflanted Geneu GUTTESULLLQHBLUSATE @HGsT LenueniuTed GybobHeaimen. Gl
afleomigaeh oamgpemieniisenTs GBS SUPLBH 2 U auB@mioUhEE Wwemed Oemeami
Sigshsenmseisy eumpdlaiset. Oliva oliva suBpiGLbe@ sumfL BiGelgId sal suTpeusours
spuubSenng. Bullia vittata mew Donax Gesdhen 63516 LseummisiIL@L
SIENEOHEEITeD LDETEUIENIST 2 L aniglims cuenet GoHTewigds CHTam(h Sieneusaiemsd GuGsv
abS@IF CFsvsliLpi eflevmigEenTe SLBEHmIseNsd L ehsel GFafldsiiul Hstener.

6.4 Oliva oliva common olive

A somewhat small, cylindrical species that is variously coloured and sparsely marked.
The interior is usually brown, but patchy or cream in smalt shells. Only one collected
below the tide iine - all others from the surf line burrowing into sand with receding
waves. Mostly small to very small, only one greater than 30 mm from the beach. The
largest (35 mm) found subtidal. 14.5 — 31.3 - 35 mm
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Found at: Dehiwela (Auburnside beach), intertidal, burrowing in sand, lower
shore. Also subtidal: off Colombo (Diyambin Gala), at depth 13 m, sand
bottom.

TROCHIDAE top shells

Top shells usually inhabit rocky bottoms, grazing on algae. Typical top shells are, as
the name suggests, top-shaped, with flat bases. Some genera, like the button tops,
have domed upper surfaces. The operculum is thin and circular.
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6.5 Trochus radiatus radiate top shell

Shell conical, straight-sided with pointed apex and wide circular base. The aperture
opens on the underside. Whorls encircled by granular cords.

A typical top shell that is commonly found cast up on beaches; these are axially
striped red and white. In life the colouring is dull, but removal of the outer layers
by abrasion in the process of being carried along the seabed brightens the colours.
A subtidal dweller of rocky substrates that may, however, be seen at low tide on
rocky shores, always covered by water. Illustrated at top right is an abraded beach
specimen. 21 x 17 to 29 x 20 mm (height x base diameter).

Found at: Mount Lavinia (Pavilion Rocks), at the foot of a rock, barely exposed
between waves at low tide. Usually found in deeper water, commonly
sheltering in burrows of the sea urchin Stomopneustes variolaris.
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6.6 Umbonium vestiarum Vesta’s button top

Shell small, discoidal with domed upper surface, rounded edges. The aperture opens
on the underside, as in all members of the family, and is guarded by a thin, circular
operculum. Glossy, brilliantly coloured and marked with streaks of contrasting colour;
the underside is not patterned. Some populations are more uniformly coloured in
shades of light and dark brown. These shells live on sandy mud bottoms and burrow
into it. 7 = 12 mm (diameter).

Found at: Mannar Island (Old Dutch Tower beach), empty shells on beach;
Kalpitiya (Puttalam Lagoon, western shore), subtidal, burrowing in sand at
water’s edge
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Chapter 6

Cones
CONIDAE

Plate 7

The cone shell family is large with shells ranging in size from c. 1 cm to c. 20 cm.
They are generally conical in shape, the upper ends being wide with flat or very low
spires and pointed bases, while others are more slender and somewhat cylindrical
with taller spires (see figure 10). The aperture is a narrow slit in most species, being
wider in larger forms that prey on fish. The shells are usually smooth, patterned in
various colours, with or without a periostracum. Some have narrow, linear opercula
that are not large enough to close the opening. Cone shells are carnivorous, hunting
a variety of prey — usually worms, other molluscs and small fish — using venom
soaked darts. The largest — belonging to the textile and geography cone groups — are
venomous to humans. They live submerged, in crevices on rocky substrates or on
sandy bottoms near reefs, where they burrow just below the surface, leaving trails as
they move about. Some can be found in tide pools on exposed reefs.

Figure 10

Conusiles Conus textile Conus nussatella

Three shapes of cone shells
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Plate 7: cones — coNIDAE, nerites — NERITIDAE (part)

(1) Conus ceylanensis; (2) Conus coronatus; (3) Conus ebraeus; (4) Conus
musicus; (5) Conus rattus; (6) Septaria lineata
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7.1 Conus ceylanensis Ceylon cone

Shell small, conical with angled shoulder and low, coronated spire (crown-like,
shoulder edge nodular). Granular spiral threads at anterior end. White, with two
broad pink-brown spiral bands crossed by irregular, wavy axial streaks. A row of
brown spots in between the shoulder coronations. Anterior extremity and interior
purplish. The animal pink in colour. 12 ~ 21 mm.

Found at: Beruwela (Barberyn Reef), tide pools on summit. Also subtidal:
Mount Lavinia (1st reef), at depth 5 m.

7.2 Conus coronatus coronate or crowned cone
Synonym: C. aristophanes

A variable species with closely related forms and sub-species. The shape varies
from slender to chunky. The body whorl encircled by spiral threads, more marked
anteriorly. Colouration variable: generally blue-grey with a white shoulder band and
another anterior band, the spiral threads coloured with white and brown-red dashes;
or with purplish-black blotches in two bands; or with light brownish blotches on the
blue-grey ground colour. The operculum is small and linear. 18 — 20 mm.

Found at: Kaluamodera (Bentara Ganga island), intertidal pool. Also subtidal:
Mount Lavinia (inshore of Bellangala), at depth 5 m, under stones; Tangalle,
no habitat data.

7.3 Conus ebraeus Hebrew cone

Shell squat, chunky with low coronated spire that may be obscured by calcareous
deposits. Creamy white with three bands of rectangular to chevron-shaped black
patches on the body as well as some markings on the shoulder and the anterior end.
Fresh specimens usually covered by a thin, yellowish periostracum. 18 — 25 mm.

Found at: Beruwela (Barberyn Reef), tide pools on summit.
7.4 Conus musicus music cone

Shell small, slender, conical with gently curved sides. White, the anterior part of the
body whorl suffused with pale blue, the anterior extremity purplish black. Spotted
with deep brown. 14 — 17 mm.

Found at: Beruwela (Barberyn Reef), tide pools on summit.
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7.5 Conus rattus rat cone

Shell conical with low spire, the shoulder angulated, rounded below, the body whorl
spirally grooved anteriorly. Bluish-white with two purplish-brown bands on body
whorl that are crossed by numerous spiral rows of white dashes. Interior purplish.
Periostracum slightly hairy, thin, translucent. Operculum narrow, elliptical. 19 — 24
mm.

Found at: Beruwela (Barberyn Reef), tide pools on summit. Also subtidal:
Dehiwela (1st reef, inshore), at depth 2 to 3 m, on rock; Mount Lavinia
(Bellangala, inshore), at depth 3 m, on rocks amongst algae.

(7.6 is described together with other nerites following Plate 4)
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Plate 8: cowries — cypraeIiDAE and rock shells — MURICIDAE (Or
THAIDIDAE) part

(1) Cypraea felina listeri; (2) Cypraea moneta; (3) Cypraea staphylaea; (4)
Cypraea arabica; (5) Morula granulata; (6) Morula margariticola



Chapter 7

Cowries
CYPRAEIDAE

Plate 8

Cowries are popular with collectors and non-collectors alike on account of their
glossy, brightly coloured and patterned shells. They range in size from ¢. 1 cm to c.
10 cm and are usually found on shallow hard substrates. The shells grow in a spiral
fashion like those of other snails until the animal reaches maturity, when growth
ceases and the outer lip thickens and turns in, leaving a narrow, linear aperture that
is usually bordered by teeth on both sides. The adult colouration is laid down at this
time and in the process of final development, with the deposition of callus, the apex
of the spire — that was never prominent in the juvenile shell — is more or less buried
(immersed). The resulting shell is oval or cylindrical in shape with a domed upper
side and a more or less flattened underside, usually differently coloured, where the
aperture is located. The shell retains its high gloss throughout life as it is covered by
two fleshy lobes of the body (the mantle) that keeps it protected. The left hand image
of the bottom row of figure 3 on plate 8 illustrates a juvenile shell. Cowries are active
by night, browsing on algae.
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8.1 Cypraea felina listeri cat or kitten cowrie

A variable species, C. £ listeri is a slender Indian Ocean form. The largest form is ovate
and is from E. Africa. Shell cylindrical with flat underside, especially anteriorly. Numerous
fine teeth on both lips. Dorsally blue-green to blue overlaid by fine brown speckles and
crossed by about 3 dark bands and one indistinct white band towards the anterior.
Margins and underside white with a series of strong blackish spots along both sides that
is characteristic. 14 — 16mm.

Found at: Beruwela (Barberyn Reef), tide pool; Galle (tide pool below
ramparts), at depth 1.5 m, under rock; Kirinda, beach specimens.
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8.2 Cypraea moneta money cowrie

These cowries are variable in shape and colour. Usually smoothly ovate, some develop
a thickened margin that may be so exaggerated as to form lumps giving the shell
a kite shape. The colour varies from pale whitish yellow to dark yellow with some
grey banding across the central portion, sometimes with an orange ring similar to
C. annulus. The mantle of the animal is grey-black with yellow streaks and spots,
expanded even during the day. 13 — 24 mm.

Found at: Galle (below ramparts), tide pool. Also subtidal: Mount Lavinia
(1st reef), at depth 1 to 3 m, in crevices and hollows.

8.3 Cypraea staphylaea grape or pustulose cowrie

Shell small, ovate, covered in tiny pimple-like swellings. The teeth extend across
the whole width of the underside of the shell as ridges. Dorsally purplish misted
with white, the two ends cinnamon, the underside cream. Juvenile shells smooth,
cinnamon coloured with cream ends (bottom left image). 12 — 17 mm.

Found at: Galle (below ramparts), at depth 2 m, intertidal pool. Also
subtidal: Mount Lavinia (Hotel Bay), at depth 2 m, underneath small rocks,
(Bellangala), at depth 3 to 4 m, underneath small rocks, (1st reef, seaward
edge), at depth 8 m, inside dead oyster shell.

8.4 Cypraea arabica Arabian cowrie

Shell moderately large. Flesh-coloured, overlaid on the dorsum with close-set
cinnamon lines: long axial ones crossed by short transverse ones, leaving bare areas
where the base colour shows as small circular or oval patches. The underside is flesh-
coloured with blackish spots along the margins visible on the sides. The teeth orange-
brown. Some variation is seen in the markings that influence the overall colour: those
with fine lines are light coloured and those with thick lines and more prominent spots
along the basal margins appear dark coloured. 39 — 67 mm.

Found at: Mount Lavinia (rocky shore), rock crevice, below tide level. Also
subtidal: Mount Lavinia (1st reef), at depth 2 to 3 m on algae covered rock;
Dickwella (Kudawella Bay), at depth 3 m, amongst rocks.

(8.5 and 8.6 are described with other MURICIDAE following Plate 9)
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Plate 9: rock shells — MURICIDAE (Or THAIDIDAE) part

(1) Morula serrialis; (2) Morula sp.; (3) Thais tissoti; (4) Thais tissoti; (5)
Thais bufo; (6) Purpura persica
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Chapter 8

Rock Shells
MURICIDAE (also THAIDIDAE)

Plates 8 and 9

Rock shells or dogwinkles are treated in the subfamily Thaidinae (or Purpurinae) of
the large family Muricidae, or in their own family Thaididae (or Purpuridae). Older
books list many of the shells in this section under the generic name Drupa: this name
is now only used for shells with long processes on the outer lip and Morula for those
without. The genus Murex includes some of the most striking shells (figure 11).

Rock shells are rather solid, small to medium-sized shells with wide apertures, low
spires and no varices (remnants of previous lips that persist as prominent axial
ridges). They live on rocks in the intertidal zone and subtidally in shallow water.
They are carnivorous, drilling holes in the shells of other molluscs — usually mussels,
oysters and periwinkles — to feed on the tissues inside.

Figure 11

P
”

Drupa ricina )
4 S

Murex tribulus

Murex shells have varices — previous lips that remain and contribute
their persistent frills and spines to ornament the shell. Drupes lose the
processes on their previous lips as the shell grows. Morulas have no
processes at all.

Murex mBBe@ 60 O 6mEDE 6E®®me (Varices)B880) gt8 god
6POBHS DODeE G m DEldm SH@Ne & aqrm. Drupa Sessde
wODE OBDE e’ 6630 e5tdE 6mMBOE 6G®Rs (varices) 8 & xxy
@we®. Morula ex®de 600td® D0 6MEIeR.

Murex g®®sn  aleflibyd  CorbHoHemend  CBTemIghoHE GBI L Lgene
SIVRISTILUILIBHSHHIHDE (PL BeneT LD Glamuisenenb SleuBmled
Heneud A mUILSDBE Lkiselghg Shidmeaub@l WhHw o sbser Drupa sei
Qb aueTiFAwenl enauley SeuBfles WhdHw o sHbhisellen Ceuell B L misbamern
@wdbdemen. Morulas et GeuelBl L Bibenerd CbTeamghLILISHe0eM6.
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whdHu o shsalar BHDeT) CBnemigmedame. et uBBIUOLmHHE susuwGHeID
apowmn Bilgnd 2 uspml  CuBessSSed uTenmeells  Geb  auTpdlaimer.  Geneu
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Rock shells

8.5 Morula granulata granular drupe
(See Plate 8)

Small, thick-shelled, with oblique spiral rows of squarish black nodules on a white
ground. The exterior often heavily encrusted on the upper side obscuring the
sculpture. The outer lip thick. Operculum thin. 16 — 22 mm.

Found at: Uswetikeyawa, intertidal pool; Mount Lavinia (Hotel Bay), intertidal
rocky shore.

8.6 Morula margariticola shouldered castor bean
(See Plate 8)

Shell biconical, the well developed spire about half the shell height, with an angulated
shoulder. Scaly spiral threads cover the surface (but the scales may be indistinct due
to weathering or encrustations), crossed by 8 strong axial ribs that bear about 5
nodules, the highest at the shoulder. Outer lip thickened with 5 recessed (set back)
teeth, interior lirate. Purplish-brown with a creamy-white spiral band around the
shoulder and another, but indistinct, band around the third row of nodules. Columella
smooth, purplish. Interior blue-white, the teeth and adjacent outer lip as well as the
lirae purple-brown. 21 — 25 mm.

Found at: Trincomalee (Cod Bay, Mud Cove), intertidal coarse gravel strewn
with stones.

9.1 Morula serrialis

Shell fusiform, 8 to 9 oblique axial ribs crossed by 7 spiral cords forming transversely
elongated nodules where they cross, with scaly spiral threads in between the cords.
A gap between the 1st & 2nd spiral cords; the 2nd, 3rd and 4th cords the strongest.
Only the upper three cords are visible on the spire whorls. The outer lip bevelled,
5 to 6 teeth with lirae within. Columelia with 1 to 2 weak folds. Chocolate brown to
grey-brown, nodules black, the cords white or yellow in the grooves between the ribs.
Interior grey. 18 — 22 mm.

Found at: Mount Lavinia (Hotel Bay), intertidal rocky shore; Weligama
(Kapparatota), rocky shore; Ussangoda, empty beach specimen of dead.
shell.

9.2 Morula sp.

An undetermined species that was collected from a shallow subtidal sandy bottom
near the beach. Shell solid, biconical, widest at the angulated shoulder. Encircled by
scaly spiral threads. The first one-third of the body whor! below the suture (the sub-
sutural area) is concave ending in a row of 9 tubercies at the shoulder that continue
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as straight axial ribs for another one-third the distance; the anterior (basal) one-third
is concave. Outer lip crenulate, bevelled, with 5 long recessed teeth. Columella with
2 weak teeth at the anterior end. Grey, aperture violet. Coated with fine algae and
silt. 15— 22 mm.

Found at: Trincomalee (Clappenberg Bay), at depth 0.5 m, sand bottom, on
stones and fine sand.

9.3 & 9.4 Thais tissoti Tissot’s drupe

Figures 3 and 4 on plate 9 are of the same species, the smaller shells in figure 3 being
juveniles. These have thinner outer lips, more sharply defined sculpture and darker
colouration.

Spire moderate, pointed, body whorl inflated. Shoulder somewhat rounded. Surface
encircled by more or less equal sized scaly spiral threads (the scales mostly weathered)
of which four rows are distinctly enlarged: at the shoulder and three equally spaced
below. They are crossed by axial ribs that are raised into nodules where they cross
the enlarged spiral threads: the heaviest are at the shoulder and the row below,
equal in size, the next two much smaller. The outer lip is thin-edged, crenulate,
bevelled, with three pairs of long, recessed teeth. The teeth are well developed only
in the largest specimen, in the smaller ones they are more like lirae. The columella
is smooth with a swelling at the posterior end that borders an anal canal. The small
shells (19 mm and below) are reddish brown with yellow spots between the nodules;
the large shells are flesh coloured, darker on the nodules. The interior is greyish in
the small shells, flesh coloured in the others. Mount Lavinia (No. 3): 12 — 17 mm,
Uswetikeyawa (No. 4): 19 — 22 — 28 mm.

Found at: Hendala (Uswetikeyawa), intertidal rock pool; Mount Lavinia,
intertidal rocky shore.

9.5 Thais bufo toad purple

Shell low spired, large inflated body whorl with wide aperture. Fiat spiral cords of
varying widths cover the surface interrupted by four low spiral ridges with prominent
tubercles; the lower two ridges sometimes reduced or absent. Smooth columella,
denticulate (finely toothed) lip. Pinkish brown, the tubercles darker, columella light
apricot. Interior cream, the outside colour showing through. May be found exposed
at low tide in crevices and depressions. 28 — 47 mm.

Found at: Mount Lavinia, intertidal rocky shore.
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9.6 Purpura persica princely purple, Persian purpura

Shell elongated oval with short spire, large body whorl, rounded shoulder and
large aperture. Encircled by flat spiral cords, some wider and elevated: one at the
shoulder and others below. General colour grey-brown, the heavier cords blackish
with interrupted cream dashes. Columella smooth, flesh coloured. Outer lip lirate with
dark margin, interior blue-white. 28 — 55 mm.

Found at: Mount Lavinia (Bellangala), summit rock pool, (Hotel Bay), rocky
shore near low tide level; Kaluamodera, intertidal rock pool.
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Plate 10: Horn shells (part) — CERITHIIDAE

(1) Cerithium obeliscus; (2) Clypeomorus sp. 1; (3) Clypeomorus
batillariaeformis; (4) Clypeomorus sp. 3; (5) Clypeomorus sp. 4
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Chapter 9

Horn Shells

CERITHIIDAE, POTAMIDIDAE and THIARIDAE (non marine)
Plates 10 and 11

The popular name horn shell is used for members of two families — Cerithiidae (horn
shells or ceriths) and Potamididae (horn shells, mud creepers or telescope shells).
The shells of both families are tall and tapering with many-whorled spires and are
often strongly sculptured.

The Cerithiidae have ovate, oblique apertures, the siphonal canal being short and
recurved (turned upwards) or long and straight (figure 12, at left). The operculum is
horny, thin and oval in shape. They are found in shallow, sandy marine habitats and
are herbivorous, feeding on algae and detritus.

The Potamididae usually have large apertures with short, twisted siphonal canals
(figure 12, at right). The operculum is horny and circular. They are brackish water
inhabitants and are to be found on muddy bottoms in mangroves and estuaries. They
are herbivorous.

Figure 12

Certhium citrinum Cerithidea cingulata

A cerith with a straight siphonal canal and its oval operculum (at
left) and a mud creeper with its round operculum (at right).

BB Gresens ersedsles e @D BG Beanewes (Siphonal canal)
68D e DO OO BDOEE & cerith Dedsn 3% ey
Gzesews’ OB B BBGGE 8 mud creeper 8eHemoE.

o GuITel U HHGIPTIIS sTeoaruimead G g cerith
SIHEH  [Beleul LIoTed  elplglheyld (L&l UbBHHH0) el L LoTen
apiguymeienend Osmeni g GFmm eafliub.
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CERITHIIDAE horn shells, ceriths
10.1 Cerithium obeliscus common cerith

Shell with a tall many-whorled pointed spire, oblique elliptical aperture with an anal
canal and an upturned siphonal canal. The inner lip reflected on to the lowest part
of the body whorl, columella with two folds. Sculpture of spiral rows of granules,
the uppermost row enlarged into pointed nodules. Operculum oval, thin, brown and
horny. Upper surface of the shell may be encrusted and the nodules eroded, the
underside usually clean. Whitish with brown dots on the spiral rows, the upper surface
discoloured dirty grey; greenish in fresh specimens coated with algae. 29 — 62 mm.

Found at: Mount Lavinia, no data; Galle (Unawatuna), intertidal rock pool;
Weligama (Kapparatota), at depth 1 m, in sand filled rock cavity; Tangalle,
no data; Kalkudah, beach, empty.

10.2 Clypeomorus sp. 1 Palatupana horn shell

Shell slender, conical, with tall pointed spire and rounded base. No varices. Aperture
ovate, siphonal canal short, anal canal poorly developed. Columella concave, a weak
swelling posteriorly. Outer lip with weak, irregular teeth. Encircled by oblique axial
ridges crossed by spiral grooves to form three rows of squarish, rounded nodules
per whorl increasing in size downwards, separated by spiral threads. The body whorl
has in addition 4 to 5 rows of granular threads below. Dark grey-brown, nodules
white. Spiral threads banded brown/white; reddish-brown/white on the body whorl.
Columella pale. Colour and sculpture obscured by algal or calcareous encrustations.
16.18 — 19.1 x 6.68 — 9.08 mm (range of heights and widths). Ratio ht/w = 2.17 to
2.34, mean 2.25. (Height more than double the width.)

Found at: Kirinda (Palatupana Lagoon), wet muddy sand above water level
down to depth of 0.3 m below water levei of the seaward lagoonal remnant of
the saltern complex, as well as in shallow pools on the sandy/muddy shore.

10.3 Clypeomorus batillariaeformis necklace cerith

Shell short, spire pointed with scattered varices, a large one on the inflated body
whorl. Aperture oblique; short anterior siphonal and anal canals, the anterior canal
turned 45° to the shell axis. Outer lip thickened, bevelled, lirate within. The columella
concave, two rounded swellings at both ends bordering the siphonal and anal canals,
the posterior swelling stronger. Three rows of rounded nodules encircle each whorl
separated by one or two spiral threads; the body whorl has in addition 3 rows of
granular threads below (the nodules are not aligned to form axial ridges). Colour
obscured by encrustations, but appears to be grey with blackish nodules. Interior
white, edge of lip with cinnamon spots or coloured cinnamon. 12.63 — 18.29 x 6.5
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—9.66 mm (range of heights and widths). Ratio ht/w = 1.94 to 2.14, mean 1.99.
(Height about double the width.)

Found at: Trincomalee (Clappenberg Bay), intertidal shingle beach, (Cod
Bay, Mud Cove), intertidal mud and gravel, near rocks.

10.4 Clypeomorus sp. 3 Clappenberg Bay horn shell

Shell conical with a swollen base and a relatively short pointed spire. One varix on
the body whorl in shells with fully formed lips. Aperture oblique, elliptical. Lip slightly
thickened, bevelled, with a number of long, weak teeth. Columella concave, rounded
swellings at both ends beside the siphonal and anal canals. Three rows of strong
triangular nodules with rounded apices encircle each whorl, the middle row being
the strongest. Numerous spiral threads of varying size pass over and in between the
nodules: usually more than three in between rows. Ground colour white, spirally lined
with cinnamon in irregular patches, the nodules tipped with black. Mature shells with
formed lips encrusted and eroded, the nodules worn. Colour and tubercle details clearly
seen in young shells. 19.52 - 20.9 x 11.68 — 12.12 mm; 20 — 21.34 x 10 — 11.:24 mm
(with apices eroded, nodules worn); 15— 23 x 9.5 — 11.4 mm (juveniles with unformed
lips). Ratio ht/w = 1.69 to 2.10, mean 1.90. (Height less than double the width.)

Found at: Trincomalee (Clappenberg Bay), intertidal shingle beach.
10.5 Clypeomorus sp. 4 golden horn shell

Shell conical, spire tall with straight sides, body whorl somewhat inflated. Encircled by
granular spiral threads of which some are enlarged forming nodular cords: three on
each spire whorl, the body whorl with 4 to 5 additional rows. The nodules triangular,
those on the second row the largest — on the body whorl particularly so — followed by
the third row and the uppermost row with the smallest. Outer lip thickened, bevelled,
crenulate with weak folds corresponding to the crenulations; no teeth. Varices
present: on the body whorl opposite the lip and on the earlier whorls. Columella
concave, smooth apart from a nodule, being the end of an internal ridge, forming
the parietal boundary of the anal canal. Ground colour white with spiral dashes of
golden-brown, the nodules and larger granules tipped with grey. Interior white. 26.8
x 13.24 mm. Ratio ht/w = 2.04.

Found at: Trincomalee (Clappenberg Bay), at depth 0.5 m, on silted sand,
near the shore, a single specimen covered by a light growth of algae and a
few calcareous encrustations on the upper part of the spire.
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POTAMIDIDAE horn shells, mud creepers and telescope shells

11.1 Cerithidea cingulata girdled horn shell

Shell conical, spire tall with flat-sided whorls, apices often eroded. Adult shells with
a varix opposite the lip on the body whorl, some with varix-like thickenings scattered
irregularly over the spire. Whorls encircled by 3 flat spiral cords, the subsutural cord
separated from the next by an incised groove, all beaded by axially aligned elevations
that form discontinuous axial ribs. Beyond the varix on the body whorl the subsutural
cord alone persists, with a row of rounded beads; the anterior part of the sheil over
the lip is smooth and spirally lined, contrasting with the strongly sculptured spire. Lip
thickened, anterior canal a deep notch with over-hanging lip, short posterior canal.
Lip and columella smooth. Operculum circular with a central nucleus and few whorls.
Shades of brown to grey, some suffused with red, the subsutural cord often of a
lighter colour — white, yellow or tan, the anterior end similarly lightly coloured with
dark spiral lines. Interior whitish, external pattern showing through. 14.75 x 6.38 mm
to 25.74 x 9.2 mm (height x width). (Ratio ht/w = 2.18 to 2.80, mean 2.47.) (Height
about two and a half times the width.)

Found at: Mannar Island, mud in abandoned fish ponds; Kalpitiya (Puttalam
Lagoon, western shore), intertidal mud flat and shallow pools, upper
shore and at depth 0.3 to 0.5 m, edge of lagoon, muddy sand; Puttalam
(Karaitivu, Serrakkuli, Puttalam Lagoon, eastern shore), sandy bed of creek
flowing across beach; Mundal (Mundal Lagoon, eastern shore), mud flats
and muddy banks of water channels; Trincomalee (Cod Bay, Mud Cove),
intertidal mudflat, in and out of water at edge.

11.2 Cerithidea sp. lesser horn shell

Shell slender, high conical with tall spire. Whorls encircled by axial ribs separated
from each other by wide grooves, crossed by shallow spiral grooves breaking them
up into three rows of beaded cords. The beads transversely elongated, the subsutural
row the strongest and most distinct, the lower two rows sometimes hardiy divided.
Three to four spiral threads below the beaded cords on the body whorl; only the
uppermost visible on the spire whorls above the suture. Generally brownish to greyish
and blackish, sometimes with reddish tints, white subsutural beads, the tops of other
beads and the threads whitish. 12.0 x 4.34 to 19.30 x 6.30 mm. (Ratio ht/w = 2.70
to 3.06, mean 2.81.) Shells with thin lips. (Height between two and a half times and
three times the width.)

Found at: Mannar? Delft Island?, shallow inland pools in arid sandy
landscape; Puttalam (Karaitivu, Serrakkuli, Puttalam Lagoon, eastern shore),
mud bottom, salt marsh pools fringing mangrove along shoreline.
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Plate 11: horn shells (part) — poTAMIDIDAE and THIARIDAE (nON
marine)
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(1) Cerithidea cingulata; (2) Cerithidea sp.; (3) Terebralia palustris; (4)
Telescopium telescopium; (5) Faunus ater
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11.3 Terebralia palustris northern mud creeper

Shell large, heavy, conical with tall spire, the base rounded with flared outer lip in
adults. Three deeply incised spiral lines divide the whorls into four flat cords that are
crossed by a series of axial ribs. Body whorl with low varix opposite the lip in adults.
Columella smooth, pale, the siphonal canal very short. Operculum circular, thin,
brown and horny with central nucleus and many whorls. 46 — 72 mm (immature) to
79 mm (mature).

Found at: Kalpitiya (Puttalam Lagoon, western shore), muddy bank of
dried up creek at edge of mangrove, the animal drawn up deep within the
shell, sealed against desiccation by the tight-fitting operculum; Puttalam
(Vanathavillu, Pubudugama Totupola, Puttalam Lagoon, eastern shore), mud
bottom of creeks and bed of fringing mangrove along shoreline, submerged
in shallow water (few cm deep); Trincomalee (Kinniya), crab occupied in tide
pool, (Cod Bay, Mud Cove), intertidal mudflat.

11.4 Telescopium telescopium telescope shell

Shell large, heavy, conical with tall straight-sided spire, the base squared off. Four flat
spiral cords per whorl. The columella twisted. Operculum circular. Reddish-brown, the
interior purplish. To 100 mm.

Found on mudflats bordering lagoons and water channels at Batticaloa and
Trincomalee, but not collected. The photograph is of beach specimens from
an unknown location.

THIARIDAE theora shells

Snails of the family Thiaridae are fresh water inhabitants. The genera Thiara,
Melanoides, Paludomus and Faunus occur in Sri Lanka. Faunus ater also occurs in the
brackish water of lagoons and mangroves.

<P P Un»- -atfP P W
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Figure 13

Thiara scabra
17 mm

Thiara scabra, a fresh water snail, has spiny shoulders, unlike
Melanoides spp. (also in the subfamily Thiarinae) that are more slender
with variable sculpture; Paludomus shells are globular. Faunus (in the
subfamily Melanopsinae) is devoid of sculpture.

Thiara scabra ©&® @05eE D& oS 48 god BOEB OB 8.
600 Dot tHeHEBD B8 ©m cdmtd Do MBG 3dzswns (sculpture)
8 Melanoides Bese (es Thiarinae ces mece) emi@md Paludomus
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Faunus (2 11 @@mbub Melanopsinae @svsiten) dga&GausneoliLim HusTe
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11.5 Faunus ater

Shell tapering with tall, straight-sided spire of many whorls. Apex usually eroded.
Surface of whorls smooth and shiny or with faint spiral cords. Aperture ovate. The
outer lip tongue-shaped, the margin convex and overhanging the aperture. Columella
concave, smooth. Chocolate brown to blackish, interior white. Operculum ovate. 66

- 71 mm.
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Found at: Negombo (Negombo lagoon), at depth under 1 m, mud bottom
near sea grass bed; Maggona (Maggona Ganga), at depth under 1 m, mud

bottom.

black faunus



Chapter 10

Wedge Clams and Mussels
DONACIDAE and MYTILIDAE

Plates 12 and 13

DONACIDAE wedge clams

The three species described live in shallow inshore waters off gently sloping sandy
beaches, where they burrow into the sand. They use waves to migrate up and down
the beach: emerging from the sand, they catch a breaking wave to be carried up
the beach where they quickly dig into the sand as the wave recedes. As waves
break higher and higher with rising tides the animals work their way up the beach
and as the tide falls, they catch receding waves to work their way down the beach
and avoid being stranded on dry sand. Like most bivalves they are filter feeders,
using two siphons (tubes formed by tissue folds) thrust out of the sand, from where
they lie buried: one to suck water in and the other to expel the water after it has
circulated around the gills. The shells are wedge shaped with the beak at the largest
angle and an external ligament behind. The shells are smooth and glossy, some
species brightly coloured with variable white rays fanning out from the beak. The
photographs illustrate only a selection of the great variety of colour schemes and
patterns that are seen. These clams are edible.

The differentiation of these clams from similar species depends on the number and
arrangement of the hinge teeth, the nature and extent of the pallial sinus and the
nature of the inner valve margins in addition to the shape. They all have large,
rounded pallial sinuses (figure 14). These species have been described in some detail
to avoid confusion with shells of other species, similar in shape but smaller, that are
often found on beaches.
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Plate 12: wedge clams — ponacipaAe and mussels - MYTILIDAE
(part)

(1) Donax deltoides; (2) Donax cuneatus; (3) Donax faba; (4) Perna perna;
(5) Septifer virgatus
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Wedge Clams and Mussels

Figure 14

Donax faba
Interior of right valve

The pallial line and the anterior and posterior adductor muscle scars
are outlined. The deep, rounded pallial sinus (arrowed) is characteristic
of Donax.
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12.1 Donax deltoides Goolwa donax

The largest of the wedge clams. Shell a right angle triangle with a straight hinge
margin. A rounded keel passes from the beak to the postero-ventral angle. The portion
behind the keel is somewhat narrow and rough. Hinge: two cardinal teeth in the left
valve, one strong tooth in the right; a posterior lateral tooth in each valve. The internal
margin is smooth. Soberly coloured in shades of blue, cream and brownish-grey with
darker concentric lines and bands. The interior is pale violet. 22.6 x 16.2 to 43.6 x 33
mm (length x height).
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Found, intertidal beach, burrowing in sand, lower shore at: Dehiwela
(Auburnside); Beruwela; Alutgama.

12.2 Donax cuneatus cuneate donax

Differs from D. deltoides in being a more elongated triangle. The sloping postero-dorsal
margin meets a short vertical posterior margin, the keel sharp, the postero-dorsal
slope markedly rough and wider than in D. deltoides. The hinge margin somewhat
convex. The exterior covered by fine concentric grooves that are strong and rough
behind the keel; fine radial threads cover the sides anterior to the keel, the most
posterior ones at the keel standing out, not crossed by the rough concentric grooves.
Hinge: two cardinal teeth in the left valve, one tooth in the right; one anterior and
one posterior lateral tooth in the left valve, one anterior and two posterior laterals in
the right valve. Interior margin smooth. Strikingly coloured in a wide range of colours
from creamy white through pink-orange, orange-brown, blues, to purples, mostly
with white or pale rays fanning out from the beak to the periphery. Interior white.
20.7 x 14.1 to 38.3 x 23.6 mm (length x height).

Found, intertidal beach, burrowing in sand, lower shore at: Jaffna; Dehiwela
(Auburnside); Mount Lavinia (Surf Club beach); Beruwela (harbour beach);
Kalmunai.

12.3 Donax faba Pacific bean donax

Small triangulo-ovate shells with no keel. Posterior slightly rough, the hinge margin
more or less straight. Fine concentric lines cover the surface, becoming strong and
somewhat lamellar behind, crossed by fine radial threads. Hinge: two cardinal teeth
in the left valve, one tooth in the right; one anterior and one posterior lateral tooth in
the left valve, one anterior and two posterior laterals in the right valve. Interior margin
smooth. Whitish, mottled to varying degrees with orange, blues and browns, with
white rays or not. Some show solid colours with white rays resembling D. cuneatus,
but distinguishable by the different shape. Interior white. Illustration includes a view
of the hinge margin from behind, showing the external ligament. 17 x 10.6 to 25.7

x 17.3 mm (length x height).

Found at: Mannar Island (near Old Dutch Tower), intertidal beach, burrowing
in sand, lower shore; Trincomalee (Kinniya, Turtle Bay), at depth 0.3 m, up
to 1 m from shore, in a bay where there was no surf.
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MYTILIDAE mussels

Mussels are elongate shells, narrow at the beaks that are anterior and broadly
rounded behind. The dorsal outline is humped to varying degrees depending on
the species, the hinge (with an internal ligament) being in front behind the beaks.
The ventral margins of the valves gape slightly to allow passage of the byssus: this
is a fibrous structure secreted by the foot by which the animal attaches itself to the
substrate. Some members of the family burrow into corals and soft rocks and these
are without a byssus; others live under soft corals; but most live a sedentary life
attached to hard substrates (see plate 19, figure 7). Some species are edible and are
wild collected or farmed. They live in the intertidal zone and subtidally. Three genera
of mytilids are described here.
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true mussels

12.4 Perna perna brown mussel

Shell medium sized with slender, pointed, down-turned beaks in front and a wide
rounded rear. The dorsal outline is angulated with the slightly convex hinge margin
in front and the postero-dorsal margin straight at first then sloping downwards
to a broadly rounded posterior. The ventral margin is more or less straight or
slightly concave in front. The shell is covered with an adherent thin, glossy, brown
periostracum often with green tints behind. The interior is pearly white, the brownish
outer colour showing through. The shells are often misshapen when growing in
crowded conditions and usually heavily encrusted. In young shells (e.g. shell length
37 mm) the part behind the hinge slopes down without the straight segment as seen
in mature shells. 37 x 21 to 78 x 33 mm (length x height).

Found at: Mount Lavinia (Bellangala summit and rocky shore) intertidal,
exposed rock and pools, also subtidal on the first reef, at depth 4 -6 m, in
rocky hollows and crevices facing the open sea; Bundala, intertidal, exposed
emergent rock in shallows (see frontispiece no. 5).

Edible, collected for eating. Perna viridis, the green lipped mussel is also
edible and grows to a larger size.

deck mussels

Deck mussels are so called on account of the deck-like shelf that fills the angle below
the beaks in the interior of the valves (seen as a white triangular patch in the interior
view in figure 12.5). They are attached by a byssus to hard substrates where they
are always submerged. The species described was found at a depth of 1 m near
the beach. Two species occur in Sri Lanka and they are very similar to each other.
The shells are variable in shape as they often live in cramped crevices and become
misshapen during growth.
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12.5 Septifer virgatus elongate deck mussel

Shell elongated, somewhat triangular, drawn out towards the posterior end. The hinge
margin rises from the beaks to a (usually low) rounded junction with the postero-
dorsal margin that is generally nearly parallel to the ventral margin or convex. The
posterior is truncate or rounded. The ventral margin is concave with a gap for the
byssus. The shell is inflated towards the ventral aspect. Exterior sculpture consists
of divaricating riblets. No distinctive teeth, valve margins crenulate. Colour variable,
mostly drab orange-brown or purplish. The interior is deep blue or purplish. The
periostracum is thin, brownish and hairy. Shells are usually heavily encrusted. 25 x
12 x 17 to 35 x 18 x 20 mm (length x height x width).

Found at: Trincomalee (Clappenberg Bay) at depth 1 m, in crevices of
boulders lying on sand. Also in deeper water (3 — 5 m) at Wellawatte (Kinross
1st reef); Dehiwela; Mount Lavinia (1st reef).

Some shells have a high dorsal hump, but the outline is smoothly rounded
and not angulated like in S. bilocularis. The latter shell is squat, without the
drawn out posterior.

130



Wedge Clams and Mussels

Figure 15

Modiolus auriculatus

Modiolus (at left, viewed from the left side) resembles Brachiodontes. The
umbones are dorsal near the anterior extremity and the dorsal margin is
humped. The hinge line is on the forward-facing antero-dorsal margin.
Brachiodontes (at right) is shown from the interior with the articulated valves
wide open. The arrow points to the crenulations (the series of white marks)
that lie just behind the hinge. These are characteristic of Brachiodontes and
are absent in Modiolus.

Modiolus Be&e (8 Ozess) Brachiodontes Beweded @8HS ©@)0®
em0B. Umbo :a8Bid 880) 68 god s5addn )00 988 gro. @O geded
(hinge) e®@7® @EHWO EmenE gHd-xddn ©)0ed BB . gorSnd6ecd
a8 OBemmd e sOE®» 2N0E esend HE 8Od e i & 8
Brachiodontes (ewén Ozesc) Scbhoomns cm0) gio. Sod o) 088 OO
8RBVDEO Den® 5636383 BBO) e e eI @O (836, e3cTEMHe CHGEG
Bm) BSO) g, e®3 Brachiodontes es®gne emnd @re@ god Modiolus e
@SOS,

Modiolus (B USHHH0, euevH  UbsHHIbHH ST LU Heieng)
Brachiodontes @en 955516 @hdHEngl. WHUBWmeUIBEG Gauimoulne
GupUBHH DG Sewewwns  UfengpeneidbeT  @\mbdlemer. Ll GHrh
wiys — Gumump sevmevuimen (eIBEHTEHS  HTEHTNMBGBBHTH B)HHH BB
Brachiodontes (eausug 1G58 3)60) LTha Smboieen cpL LUl BHelien auTe06Hm6rd
QaTemi.  SIBLIUBHHO ST LU IQHSHABSE.  LNenewigudd Fbml Leenms
SIMOHH HBBHH  LsvaleliblsHend@ (Ceusienenll  Leieflaefler GghT_T)  oubL
GO Esms. Geneu Brachiodontes @sv dpina @miugn &1 Modiolus
@60 BTemtl L6 606060

131



Shells of the Sri Lanka Seashore

ribbed mussels

Ribbed mussels of the genus Brachiodontes resemble the horse mussels of the genus
Modiolus in shape, and are distinguished by the presence of teeth-like crenulations
along the dorsal edges of the valves behind the ligament (figure 15). Sculpture
consists of riblets crossed by growth lines radiating from the beaks. Two species are
described - one marine and one from slightly brackish water.
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13.1 Brachiodontes sp. 1 brown ribbed mussel
(See plate 13)

Shell stubby, quite strong and inflated, anterior obtuse, posterior rounded, dorsal
elevation low, ventral margin nearly straight. Marginal crenulations behind ligament
strong. Beaks are about level with anterior end. A rounded keel extends from the
umbo to the postero-ventral angle. Crowded riblets, crossed by growth lines, radiate
from beaks to dorsal, posterior & ventral margins; the ventral riblets fade anteriorly
but reappear as an isolated group of about 4 to 5 that curve forwards into the
anterior extremity. Dark brown to light brown, glossy. The underiying colour shows
through the thin translucent periostracum. The largest collected 11.0 x 5.3 x 5.2 to
16.5 x 6.0 x 6.3 mm (length x height x width).

Found at: Hendala (beach rock formation) intertidal, buried under thick algal
tufts; Mount Lavinia (Dig Gala) intertidal, on bare rock, in large colonies.
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13.2 Brachiodontes sp. 2 estuarine ribbed mussel
(See plate 13)  (non-marine)

Shell thin, fragile, elongated, slender, somewhat inflated, anterior obtuse, the
posterior drawn out, dorsal elevation rounded, the ventral margin concave. Marginal
crenulations behind ligament weak. The beaks are behind the anterior extremity. A
rounded keel from the umbo to the postero-ventral angle. Crowded riblets, crossed
by growth lines, radiate from beaks to dorsal, posterior & ventral margins; the ventral
riblets fade anteriorly to reappear as an isolated group of 9-10 that curve into the
anterior extremity. Periostracum dusky brown, dull, the striped pattern of the shell
showing through at the margins. Shell glossy, whitish with a “turkey wing” pattern of
variable cinnamon coloured wavy, concentric lines tending to smudge behind the keel
in some making the dorsal aspect darker.

This species differs from the former (marine) species in being more slender with a
drawn out posterior and a protuberant anterior, beaks behind the anterior extremity
on the dorsal aspect and 9-10 riblets curving forwards into it (as against 4-5).
Interiorly the marginal crenulations behind the ligament are weak (as against strong
in the other). It is also attractively patterned underneath the dull, dusky brown
periostracum. The largest collected at Hendala: 12.3 x 5.8 x 4.5 to 13.9 x 6.7 x 4.6
mm; at Mundal: 16 x 7.4 x 5.5 mm (length x height x width).

Found at: Hendala (Hamilton Canal, 1/2km from its mouth at the Kelani
Ganga), embankment, under rocks; Mundal (Mundal Lagoon, eastern shore),

empty, amongst dead Halophila sp. and empty oyster valves attached to
mangrove air roots marooned by receding water level.
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Plate 13: mussels — MYTILIDAE (part), Venus clams - VENERIDAE
and marsh clams - CORBICULIDAE (nOn- marine)

(1) Brachiodontes sp. 1; (2) Brachiodontes sp. 2; (3) Gafrarium tumidum; (4)
Meretrix casta; (5) Meretrix sp.; (6) Geloina coaxans
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Chapter 11

Venus Clams and Marsh Clams
VENERIDAE and CORBICULIDAE

VENERIDAE Venus clams
Plate 13

The venus clam family is large and divided into many genera. They all possess a thick
hinge with numerous strong interlocking teeth. They are free-living on sandy or muddy-
sand bottoms, digging themselves into the substrate just below the surface by means
of the foot or lying on the surface. The pallial sinus is usually shallow, often not more
than an indentation in the pallial line. Many species (like G. tumidum) are edible.
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13.3 Gafrarium tumidum tumid Venus

Heavy, thick-shelled and inflated. Covered with beaded radial ribs of varying thickness,
some branching. The ribs along the posterior border are divaricate (diverging from
the direction taken by those in front), mostly worn and indistinct. In some shells this
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area is covered by calcareous deposits, indicating that the shell was buried with just
this part protruding above the sand or mud. The interior margin crenulated. Mostly
white with some black along the posterior margin extending to the inside. Some
shells with orange or brick red around the beak, the colour spreading downwards
for varying distances. Not collected alive. 34.3 x 30 to 46.46 x 41.8 mm (length x
height).

Found at: Kalpitiya (Puttalam Lagoon), dead shells in shallows, also kitchen
trash, collected for eating; Trincomalee (Kinniya), collected for eating.
(Leonard Pinto (1986) reports that this species occurs in mangroves.)

The illustration shows an interior view of the right valve with the anterior
and posterior adductor muscle scars and the indented pallial line between
them outlined.

13.4 Meretrix casta common meretrix

Shell thick, inflated; umbones low, rounded, beaks incurved, touching each other.
Ligament external, lunule absent or faintly outlined in some, elongated elliptical.
Exterior marked by irregular growth lines, surface uneven, somewhat glossy. Umbones
eroded in older shells. Hinge plate strong, deep, with strong teeth. Posterior lateral
tooth in the left valve and the corresponding groove in the right valve striate, rasp-
like. Pallial line indented.

External colour tan with irregular dark concentric bands, the posterior sometimes
dark; periostracum thin, adherent and yellowish. The bared shell ivory with pinkish
tints and blackish posterior margin. Interior white, the posterior suffused with pink-
brown or purple, becoming chocolate along the margin, spreading to involve the hinge
plate to various degrees, in extreme cases the hinge plate and teeth are chocolate
brown and the interior margin external to the pallial line is light purplish. 18 x 15.5 to
44 x 37 mm (length x height).

Found at: Kalpitiya (Puttalam Lagoon, western shore), dead shells in
shallows; Puttalam (Karaitivu, Serrakkuli, Puttalam Lagoon, eastern shore),
single valves, much weathered, washed ashore from the lagoon; Mundal
(Mundal Lagoon, eastern shore), empty shells at edge of water on mud,
live shells snagged on bottom set fishing net; Negombo (Negombo Lagoon,
Kadolkelle), empty shells on mud, shallows at edge; Koggala (Koggala
Lagoon, Gan Duwa), empty, in shallows; Kirinda (Palatupana Lagoon),
empty shells on shore.

This species differs from the larger M. meretrix (M. lusoria in older books) in having
a shorter, less drawn out postero-ventral angle. M. meretrix is said to be highly
variable as regards shape and colour resulting in the description of many varieties
(Dey, 2006).
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13.5 Meretrix sp. Rekawa meretrix

Shell similar to Meretrix casta but differs in being thin-shelled and lighter with
narrow hinge plates. Umbones narrower and taller, lunule more heavily imprinted
and wider. Teeth similar (including rasp-like posterior lateral tooth and groove)
but not as strong. Pallial line indented at posterior. Shell smoother but marked by
growth lines. Bared shell ivory-cream with blackish posterior, the umbones eroded;
thin adherent periostracum imparts a dark tan hue. Interior creamy-white, posterior
margin purplish-cinnamon sometimes spreading on to the hinge plate. 29 x 15 to 33
x 28 mm (length x height).

The identity of this shell is unclear: it may be a form of M. casta or another species.
The characters of the teeth and the indented pallial sinus indicate that it is a species
of Meretrix.

Found at: Rekawa Lagoon, at depth 1 to 1.5 m, mud, under algal blanket.

CORBICULIDAE marsh clams

Two families of non-marine bivalves comprising five species in four genera have been
described from Sri Lanka; of these, four species inhabit fresh water. The species
described here is found in the brackish water of mangroves and in rivers and streams
near their mouths.
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13.6 Geloina coaxans common geloina

A non-marine clam inhabiting brackish water living on muddy bottoms. Shell heavy,
nearly circular, inflated, with the beaks pointing forwards. Ligament external. Covered
by close-set growth lines giving a rough surface. Adherent dark brown periostracum
is raised into frilled lamellae along the growth lines; may be rubbed smooth and
absent in old shells. Beaks eroded to varying degrees, baring the white shell. Interior
white. Photo shows a young shell 54 x 51 x 30 mm (length x height x width) with
intact periostracum and frilled lamellae. Larger shells 87 x 78 x 52 to 107 x 92 x 58
mm show eroded beaks and smoother surfaces. Edible.

Found at: Maggona (Diyalagoda, Dummalamodera Ganga), mud, in
mangrove; Kaluamodera (Kaluamodera Ganga), buried in mud, brackish
water mangrove; Trincomalee (Cod Bay, Mud Cove), mud, roadside ditch.
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Chapter 12

Oysters and Jewel Boxes

OSTREIDAE and CHAMIDAE
Plates 14 and 15

Oysters and jewel boxes are bivalves that are cemented to the substrate by one
valve — the anatomical left. Thorny oysters of the family Spondylidae live similarly
attached (but by the anatomical right valve). Oysters and jewel boxes are found in
the intertidal zone as well as in deeper water. Members of the three families may be
distinguished by the nature of the hinge (figure 16). When they die, the attached
valves are often left in place on the substrate where they lived.
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Plate 14: oysters — OSTREIDAE

(1) Saccostrea cucullata; (2) Saccostrea mordax; (3) Saccostrea sp.;
(4) Crassostrea cf. madrasensis
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Figure 16

Hinges and teeth of four bivalve families

1. Venus clam: the hinge plate has teeth radiating from the beak that interlock
with those of the opposite valve. 2. Oyster: simple hinge without teeth. 3.
Jewel box: sausage-shaped tooth along the margin of the upper valve fits into
a curved groove in the lower. 4. Thorny oyster: ball and socket arrangement
with two stout rounded teeth in each valve fitting into depressions in the
opposite valve, the gap in the middle is occupied by the ligament (the valves
shown articulated, in the open position). Lower valve only shown in (2); in the
others, the upper valve is above and the lower is below.
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OSTREIDAE oysters

Most species of oysters are attached to hard substrates such as rocks but some are
attached to sea whips (gorgonian soft corals). The lower valve (the anatomical left
in this family) is usually deeper than the upper; the hinge is simple with no teeth,
ligament is internal. There is a single adductor muscle that leaves either a central
or an eccentric scar, pigmented or not, on the inside of the valves according to the
genus. They range in size from small to large (e.g. 30 cm) and are found from the
supratidal zone down to shallow depths; also in mangroves. Many species are edible.
Rock oysters of the genus Saccostrea live in the intertidal zone attached to hard
substrates as well as in mangroves attached to the roots of plants.
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rock oysters

14.1 Saccostrea cucullata rock, hooded or Bombay oyster

Occurs as gregarious colonies on wave lashed intertidal and supratidal rocks firmty
attached by the entire left valve. Solid, thick-shelled, small to medium sized, the
shape often determined by degree of crowding and substrate contours. Generally
triangular-spathulate or linear and slipper-shaped, sometimes curved to one side.
Lower valve (LV) thick, deeply cupped, greatly prolonged beyond the hinge, the deep
umbonal cavity extending well beyond the ligament; margins raised and plicate. Upper
valve (UV) thin, flat or slightly convex, margins sinuate, fitting like a lid. UV sculpture
usually obscured by erosion but shows lameilae; LV has radial ridges corresponding
to the marginal plications that are seen on the upturned edges. Chalky white with
dark blackish-brown margin externally. Interior white with dark margin to UV, muscle
scar eccentric, the one on the UV pigmented. A row of tubular teeth at right angles
to the edge (chomata) is present along the margin of the UV, strongest towards the
hinge, with corresponding grooves on the lower. 20 x 35 to 72 x 75 mm (length x
height).

Found at: Mount Lavinia (Bellangala), summit and flanks above water level,
intertidal, attached to rock, (rocky shore), supratidal splash zone up to 2
m above high tide, horizontal, vertical and near vertical rock faces; Talpe,
intertidal rocky shore, horizontal surfaces and shallow tide pools.

14.2 Saccostrea mordax mordax rock oyster

Shell small, thin but strong, firmly cemented by the whole length and posterior
of the left valve, the anterior, and to a lesser extent the ventral margins, raised.
Generally elongate oval, some triangular-spathulate. Lower valve (LV) hinge more
or less flush with the rounded margin, the shell not protruding beyond (no umbonal
cavity). Cupped anteriorly with raised, rounded, plicate margin; the posterior margin
hardly raised, plications less regular. Upper valve (UV) flat or slightly convex, margins
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sinuate, fitting like a lid. A row of short tubular teeth (chomata) at right angles
to the edge on the UV and a row of corresponding grooves on the lower. Muscle
scars eccentric, pigmented. External sculpture of UV obscured by erosion. Chalky
white with dark edge; LV sculptured by a series of radial ridges corresponding to the
plications. Interior white with blackish margin showing externally as a black line. 20
x 30 to 28 x 40 mm (length x height).

Found at: Trincomalee (Cod Bay, Mud Cove), intertidal, in clusters on quartz
pebbles lying on muddy sand, in calm sheltered bay, exposed at low tide.

14.3 Saccostrea sp.

Shell thin but strong, growing in crowded colonies firmly cemented to the substrate
by the whole of the left valve. More or less symmetrical, triangular-spathulate or with
longer rounded anterior margin and shorter posterior. The hinge margin of the lower
valve (LV) is narrow, the shell protruding a little beyond the ligament, the umbonal
cavity shallow, not deep as in S. cucullata. 1t is slightly cupped anteriorly with a
raised margin that is weakly plicate, the posterior margin hardly raised, usually flush
with the substrate. The upper valve (UV) is thin with a sinuate margin and fits like
a lid. The UV surface is irregular: encrusted, eroded or laminated, coloured white
or grey with dark periphery. LV with concentric lamellae, margin weakly folded with
corresponding radial ridges. Interior white with a wide blackish margin, the muscle
scar D-shaped, eccentric, unpigmented. A row of short, tubular teeth (chomata) in
a circumferential row on the UV with corresponding grooves on the lower. 52 x 82 x
19 mm, 60 x 64 x 23 mm, 70 x 74 x 20 mm (length x height x breadth of the three
largest shells examined).

Found at: Trincomalee (Clappenberg Bay), intertidal, on the vertical face of
a concrete pier.
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The rock oysters of the genus Saccostrea are extremely variable throughout
their geographic distribution. Ecological factors affecting variability include
wave exposure and water salinity. Crowding and substrate contour
influence their shape. Genetic factors have been studied recently and it is
concluded that a number of forms that have been described as separate
species could be included under S. cucullata. However, S. mordax is a
distinct species, identifiable by the presence of radial grooves from the
beak to the periphery of the upper valve and a regularly plicate lower
valve margin {Lam & Morton, 2006). The specimens examined are too
eroded to show radial grooves, but the plicate (folded) margin is clear.

Number 14.3 is included with the rock oysters as it shares certain
characteristics, such as an umbonal cavity that extends beyond the line
of the hinge, folded lower valve margins and the presence of chomata.
Its definitive identity is unclear; it may be an ecological variety of S.
cucullata.

Crassostrea is a genus of oysters with eccentric, kidney-shaped, pigmented adductor
muscle scars. The genus Ostrea has unpigmented central muscle scars. Most members
of these two genera are marine forms. C. madrasensis is a non-marine, brackish
water oyster, firmly cemented by the lower valve, living in colonies.

14.4 Crassostrea madrasensis Madras oyster

Valves thin and flattish, circular, oval or triangular in outline according to the contour
of the substrate, the hinge narrow. Lower valve cupped, the upper flat or convex near
the narrow hinge. Muscle scar eccentric, kidney-shaped, pigmented. Upper valve
covered with pinkish-brown fringed, overlapping lamellae; brittle when dry. 50 x 72
to 85 x 95 mm (length x height), circular shells 70 to 75 mm diameter.

Found at: Kirinda (Palatupana Lagoon), on rocks along the shore at the
water’s edge. Mostly dead, marooned by receding water level, a few found
alive underwater. (The identification is based on the description and figure in
Kirtisinghe, 1978. Leonard Pinto (1986) describes both this species as well
as S. cucullata attaching to the roots of mangrove plants.)
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Plate 15: jewel boxes — CHAMIDAE

(1) Chama reflexa; (2) Chama fragum
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Oysters and Jewel boxes

CHAMIDAE jewel boxes
15.1 Chama reflexa reflexed jewel box

Shell attached to rock substrate or friable encrustations like worm tubes by anterior
half of deeply cupped left valve that has a prominent umbonal swelling; right (upper)
valve flattish, round to squarish or somewhat rectangular with rounded corners. Valve
margins crenulate. Covered by ruffled concentric lamellae, the margins prolonged
into scales, some spine-like. This species is recognisable by its bulbous lower valve
with flattish upper valve. All specimens examined were discoloured, one showing a
pinkish blush over the posterior. Described in literature as whitish or reddish. 20 x 20
mm, 24 x 30 mm, 41 x 50 mm (length x height of three specimens).

Found at: Mount Lavinia (Bellangala), intertidal pool on the summit. Also
subtidal, from shallow water in the same area.

15.2 Chama fragum fragum jewel box

Shell thick, globular, growing to a large size. Left valve deeply cupped, with a deep
umbonal cavity and umbonal swelling, attached to rock substrate along the anterior
half. Right (upper) valve nearly circular, cupped, large umbonal swelling. Valve
margins crenulate. Surface covered by concentric lamellae, the margins fringed with
flattened, spine-like scales. In the largest specimen examined (75 x 100 mm) from a
subtidal habitat the lamellae were very thick and the scales quite flat and stout. This
species is recognisable by the prominent umbonal swellings on both upper and lower
valves. Deep brownish red, the umbo and anterior margin paler, the colour extending
to the postero-ventral interior. The specimens from subtidal habitats rather eroded
and discoloured. 28 x 32 mm, 41 x 50 mm, 55 x 66 mm, 75 x 100 mm (length x
height of four specimens).

Found at: Mount Lavinia (Bellangala), intertidal pool on the summit. Also
subtidal at depth 5 m in the same area; off Colombo (Kelani Gala) at depth
17 m from a vertical rock face.
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Habitats

Plate 16

summit.

Figure 2: The rock oyster Saccostrea cucullata in a tide pool of a rock
shelf on the lower shore at Talpe. The green alga Entero-
morpha compressa covers the bottom.
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Plate 17

Figure 3: Vertical zonation seen in a photograph taken at low tide:

red algae at low tide level, green algae intertidal, limpets
near high tide level and oysters supratidal.

N
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Figure 4: A cluster of the periwinkle Littoraria undulata sheltering
in a supratidal niche at the Pavilion Rocks, Mount Lavinia.
The lowermost dark brown shell is Patelloida striata, a
limpet.
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Habitats

Plate 18

Figure 5: A salt marsh flanking a mangrove bordering the eastern
shore of the Puttalam Lagoon. The mudflats and pools are
mollusc habitats.

Figure 6: The horn shell Cerithidea cingulata on the mud bottom
of a pool on the upper beach at Kalpitiya, adjacent to a
mangrove, on the western shore of the Puttalam Lagoon.
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Plate 19

Figure 7: The mussel Perna perna growing on the intertidal rocky
shore at Mount Lavinia. Photo Srilal Perera, MBIOD

Figure 8: The oyster Crassostrea madrasensis on a rock bordering
the Palatupana Lagoon.
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Glossary of Shell Terms

These terms are illustrated in the section Shell Descriptive Terms, Figures 1
and 2

Adductor muscle scars
The place of attachment of the anterior and posterior adductor muscles that
remain visible on the inside of bivalve shells.

Anal canal (posterior canal)
A groove at the posterior end of the gastropod aperture in which the posterior
siphon, through which solid waste matter is discharged, is located.

Apex
First formed end of gastropod shell. Usually pointed.

Aperture
Opening of a gastropod shell, providing outlet for soft parts; the mouth of the
shell.

Axis
Imaginary line through apex around which whorls are coiled.

Axial
Paralle! to the axis, e.g. axial ribs, ridges, streaks etc.

Base
The most recently formed part of the gastropod shell. Where the aperture is
located. ‘

Bead
Protuberant sculptural element on the surface of gastropod shell. A rounded
bead-like nodule, larger than a granule but smaller than a tubercle.

Beak
Referring to the point representing the earliest stages of a bivalve shell; the
narrowed extremity of the umbo.

Body whorl
Last formed complete turn of gastropod shell; the last whorl.

Biconical
The shape resulting when the wide ends of two cones are placed end to end, the
junction being angular.

Byssus

Fibrous strands secreted by the foot with which some bivalves attach to the
substrate.
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Callus
Smooth interior lining of pale shelly matter, frequently obvious within the mouth;
sometimes spilling over on to the exterior over the columella.

Chomata
Short, tube-like, locking nodules along the valve margins of some bivalves (e.g.
rock oysters), with corresponding grooves in the other valve.

Columella (plural: columeliae)

Solid or hollow pillar surrounding axis in coiled shells, formed by the inner walls
of the whorls. Forms the inner border of the aperture.

Columeliar
Referring to that part of the interior surface of the shell, comprising the columella.
Concentric

Referring to ridges or grooves parallel to the lower margin of the bivalve shell.
Follows the direction of growth lines.

Cords

Spiral sculptural elements on the surface of a gastropod shell. “Cords” are thicker
than “threads” but thinner than “ridges.”

Crenulate

Thrown into fine folds. Usually referring to lip margins of gastropods or valve
margins of bivalves.

Ctenidium

A primitive gill found in the limpet family Acmaeidae.
Discoidal

Approaching a disc in form; axially compressed gastropod.
Divaricate

Referring to ribs (of bivalves) that diverge from the general direction.
Fold
Spiral ridge on interior of shell wall; usually on the columella.

Fusiform

Spindle-shaped; tapering at both ends, the middle rounded.
Globose

Globe-shaped, spherical. Referring to the shape of the shell.
Granule

A sculptural element on the surface of a shell, similar to a bead but smaller.
Growth lines

Surface markings left in former positions of the aperture edge in gastropods or
the valve margin in bivalves.
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Inflated
Swollen.

Incised
Referring to grooves that are fine, as if cut.

Inner lip
Referring to that part of the aperture margin from the base of the columella to the
suture, and consisting of columellar and parietal parts (g.v.).

Keel
Literally a sharp ridge. Refers to a sharp or rounded ridge that extends from the
beak to the postero-ventral angle in some bivalves.

Lamellae (plural)
Thin layers. Refers to successive layers of shelly material deposited with each
growth season in a bivalve that remain visible, usually at the former margins, as
raised rims.

Ligament
An elastic membrane that joins the two halves of a bivalve shell. They can be
internal or external. Elastic recoil of the ligament opens the valves passively; they
are shut by the active contraction of the adductor muscles.

Lines
Very fine surface markings; thinner than threads.

Lip/s
The outer and inner margins of gastropod apertures. Thickened or reflected (q.v.)
outer lips present only in adult shells of some species.

Lirae (plural)
Fine spiral ridges on the inside of the outer lip of gastropod shells extending into
the interior. Often continuous with teeth found on the lip.

Lirate
Referring to the presence of lirae.

Lunule
An elliptical or heart-shaped flattened area in front of the beak of bivalves, one
half on each valve, enclosed by growth lines. Not present in all species.

Mantle
An anatomical part of the animal that covers the body mass and which secretes
the shell,

Operculum (plural: opercula)

Horny or calcareous (shelly) plate carried by the foot of the gastropod snail and
serving to close the aperture when the animal is withdrawn into the shell.
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Outer lip
Referring to that part of the aperture margin from the suture to the base of the
columella; the outer margin.

Ovate

Egg-shaped. Asymmetrical oval where one end is broader than the other. Describes
shape of apertures and opercula.

Pallial line
The line of attachment of the mantle edge on the inside of a bivalve, extending
between the anterior and posterior adductor muscle scars.

Pallial sinus

An indentation of the posterior part of the pallial line; an anatomical feature
that results from the arrangement of the mantle to form the siphons. Shells that
burrow deeply have longer siphons, and consequently deeper pallial sinuses, than
those that do not.

Parietal

Referring to that part of the interior surface of the shell between the columella and
the suture — in effect, formerly the external surface of earlier formed whorls.

Periostracum

Horny organic coat covering the shell or ostracum. Not present in all species, may
be thin and translucent or thick and opaque, sometimes hairy.

Plicate

Folded. Refers to the surface of the shell being raised into a series of ridges with
similar grooves in between (sine wave-like). Also “plications” as on the columella.

Posterior canal
See anal canal.
Recessed

As in recessed teeth. The condition where teeth on the outer lip are set back from
the very edge.

Recurved

With the end turned away from the shell axis. (As in “recurved siphonal canal”:
turned upwards and not straight.)

Reflected

Turned outward or backward. (As in “the outer lip margin reflected”: the edge
turned back on itself.)

Reniform
Kidney-shaped.
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Reticulate
Forming a network of obliquely intersecting sculptural elements. E. g. as a result
of axial ribs crossing spiral cords.
Rib
Projecting ridge on surface of shell, usually axial in gastropods and radiating from
the umbo to the shell margin in bivalves.
Riblet
A fine rib. Often found in between ribs.
Scales
Upturned, semicircular projections on the surface of shells. Formed along growth
lines. Sometimes elongated and spine-like.
Scaly
Referring to the presence of scales.
Sculpture
Relief pattern on shell surface.
Shoulder
Angulation near upper margin of whorl.
Sinuate
Wavy.
Siphon
A respiratory tube formed by the mantle through which the animal draws in water for
respiration and discharge of waste material. Bivalves possess paired siphons — inhalant
and exhalant. Gastropods have a long or short siphon within a siphonal canal.
Siphonal canal
The part of a gastropod shell, usually in the form of a groove at the anterior end,
in which the siphon lies.
Spathulate
Expanding from a narrow base to a wider rounded apex.
Spiral
Passing continuously around whorls, parallel to the suture. (cf. Transverse)
Spire
Visible part of all the whorls except the last.
Striae
Fine incised (q.v.) grooves on shell surface.
Striate
Refers to surface covered by a series of fine parallel grooves and ridges.
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Subsutural
Immediately below the suture. Referring to the uppermost band of sculpture on
a whorl or the shell profile.
Suture
Continuous spiral line on shell surface where whorls adjoin.
Thread/s
Fine spiral ridges on the surface of a gastropod shell, narrower than cords.
Tooth

General term for shelly prominence on interior surface of shell. In gastropods
on the outer and inner lips (columellae). In bivalves the hinge is formed of
interlocking — cardinal and lateral — teeth.

Transverse
Crossing direction of shell growth, usually parallel with growth lines (cf. Spiral).
Truncate

Referring to the appearance of the ends of bivalves. As if cut off, as against
smoothly rounded.

Tubercle

A protuberant, rounded nodule, being a sculptural element. Usually formed at
the intersections of axial and spiral ridges and cords on the shells of gastropods,
larger than beads. Often at the shoulder.

Turreted
High-spired, with a stepped series of whorls.
Umbo (plural: umbones)

The rounded swelling consisting of early stages of a bivalve shell. Includes the
beak, which is the extremity of the umbo; the terms sometimes used to mean
each other. Also ‘'umbonal swelling” and ‘umbonal cavity’.

Valve/s

In the singular one half of a bivalve shell, right valve or left valve. When attached
by one valve to the substrate, upper and lower valves.

Varix (plural: varices)

Previous lip margins that persist as ribs on the surface of some gastropod
species.

Whorl
Any complete coil of shell.
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Index to Families, Genera and Species

(FAMILY NAMES are in capitals, species described are in italics and synonyms are in
lower case roman characters. Plate numbers in bold.)

A
ACMAEIDAE 63,68,69,1,2
ATYIDAE 78
B
Brachiodontes 131
sp.1 132,13
sp.2 133, 13
Bullia vittata 93,94,6
C
Cassidula
nucleus 76,3
musterina/mustelina 76
Cellana
radiata 67
rota 67,1
CERITHIIDAE 115,117,10
Cerithidea
cingulata 115,119,11
sp. 119,11
Cerithium
citrinum 115
obeliscus 117,10
CHAMIDAE 139,147,15
Chama
fragum 147,15
reflexa 147,15
Clypeomorus
batillariaeformis 117,10
sp. 1 117,10
sp. 3 118,10
sp. 4 118,10
Clypidina notata 63, 70

CONIDAE 99,7
Conus
aristophanes 102
ceylanensis 102,7
coronatus 102,7
ebraeus 102,7
miles 99
musicus 102,7
nussatella 99
rattus 103,7
textile 99
CORBICULIDAE 135,137,13
Crassostrea cf. madrasensis 145,14
CYPRAEIDAE 105,8
Cypraea
annulus 107
arabica 107,8
felina listeri 106,8
moneta 107,8
staphylaea 107,8
D
Diodora sp. 70
DONACIDAE 123,12
Donax 93
cuneatus 127,12
deltoides 126,12
faba 125,127,12
Drupa ricina 109
E
Echinolittorina millegrana 90,5
novaezelandiae 90
ELLOBIIDAE 73,3
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Ellobium gangeticum 78,3
Emarginula fissurata 63,71
F
Faunus ater 121,122,11
FISSURELLIDAE 63,69,2
G
Gafrarium tumidum 135,13
Geloina coaxans 139,13
H
HAMINOEIDAE 73,78 °
Haminoea crocata - 79,3
L
LITTORINIDAE 87,5
Littoraria
intermedia 90,5
scabra 87,90,5
undulata 89,5
LOTTIIDAE 68
M
MELAMPIDAE — see ELLOBIIDAE
Melampus
fasciatus 75,77,3
sp. 1 76
Melanoides 121,122
Meretrix
casta 136,137,13
sp. 137,13
meretrix 136
lusoria 136
Modiolus auriculatus 131,132
Morula 109
granulata 111,8
margariticola 111,8
serrialis 111,9
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sp. 111,9
Murex tribulus 109
MURICIDAE 109,8,9
MYTILIDAE 1231281213
N
NACELLIDAE 68
NASSARIIDAE 93,6
Nassarius

albescens 93

olivaceous 93
NERITIDAE 81,4,7
Nerita

albicilla 83,4

articulata 84,4

chamaeleon 82,84,4

lineata 84

plicata 82,84,4

polita 85,4
Neritina auriculata 86,4
Nodilittorina

pyramidalis 91

quadricincta 90,5

trochoides 91,5
0
OLIVIDAE 93,96,6
Oliva oliva 93,96,6
OPISTHOBRANCHIA 73,78
Ostrea 145
OSTREIDAE 139,142,14
P
Paludomus 121,122
PATELLIDAE 63,67,68,1
Patella flexuosa 68,1
Patelloida striata 69,1
Penepatella

optima 68

stellaeformis 68



Index

Perna perna 129,12 u
PLANAXIDAE 93,94,6
Planaxis Umbonium vestiarum 98,6
niger 95,6
Sulcatus 95,6 Li
POTAMIDIDAE 115,119,111 VENERIDAE 135,13
PULMONATA 73
PURPURIDAE 109
Purpura persica 113,9
Pythia plicata 76,3
S
Saccostrea .
cucullata 14314514 Mgz By
mordax 143,145,14 Yorp N1
sp. 144,14 Rl T
Septaria lineata 86,7 e
Septifer virgatus 130,12
SIPHONARIIDAE 63,71,2
Siphonaria
alternata 72,2
javanica 72,2
sp. 72,2
SPONDYLIDAE 139
T
Telescopium telescopium 121,11
Terebralia palustris 121,11
THAIDIDAE 109,8,9
Thais
bufo 112,9
tissoti 112,9
THIARIDAE 115,121,11
Thiara scabra 122
TROCHIDAE 93,97,6
Trochus
nodulosus 91
radiatus 97,6
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Index to Common Names

(Plate numbers in bold)

B
basket shells 93,6
bivalves 1,78
bubbles, paper 73,78
bubble,
Pease’s paper 79,3
bullia,
ribbon 94,6
C
cassidula,
nucleus 76,3
caster bean,
shouldered 111,8
ceriths 117,10
cerith,
common 117,10
necklace 117,10
clams 1
- see also marsh, Venus and
wedge clams
clusterwinks 93,6
clusterwink,
brown 95,6
ribbed 95,6
coffee bean shells 73
coffee bean shell,
marsh 76,3
cones 99,7
cone,
Ceylon 102,7
coronate or crowned 102,7
geography 99
Hebrew 102,7
music 102,7
rat 103,7
textile 99
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cowries 105,8
cowrie,
Arabian 107,8
cat or kitten 106,8
grape or pustulose 107,8
money 107,8
D
dog whelks 93
dogwinkles 109
donax,
cuneate 127,12
Goolwa 126,12
Pacific bean 127,12
drupe,
granular 111,8
Tissot’s 112,9
E
ear shells 73
ear shell,
Ganges 78,3
plicate 76,3
emarginula,
slit 71,2
F
false limpet,
Pigeon Islands 72,2
Javanese 72,2
Say's 72,2
faunus,
black 122,11



Index

G M
gastropods 1,6 marsh clams 137,13
geloina, melampus,
common 138,13 banded 75,3
marsh — see coffee bean shell,
H marsh
meretrix,
28;222:”5 115,10,11 common 136,13
Clappenberg Bay 118,10 mu § il:::la 137,13
. pers 11
girdled 119,11 mud creeper,
golden 118,10 northern 121,11
lesser 113,11 mussels 128,12,13
Palatupana 117,10 mussels,
] deck 129,12
horse 132
jewel boxes 139,147,15 ribbed 132,13
jewel box, true 128,12
fragum 147,15 mussel,
reflexed 147,15 brown 128,12
elongate deck 130,12
L brown ribbed 132,13
estuarine ribbed 132,13
limpets 1,2
limpet, N
false 71,2
lid 68 nassa mud snails 93
lotiid 68 nerites 81,4
metallic 67,68 marine 83
keyhole 69,2 non -marine 85
rayed 67,1 nerite,
remarkable 70,2 chamaeleon 84,4
ribbed 67 chequered or lined 86,7
star-shaped 68,1 eared 86,4
striate 69,1,2 lined 84,4
true 68,69 ox-palate 83,4
plicate 84,4
polished 85,4
tubercular — see
ox-palate
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0] T
olives 93,96,6 telescope shells 115
olive, telescope shell 121,11
common 96,6 theora shells 121
oysters 139,142,14 top sheils 93,97,6
rock oysters 145 top shell,
thorny oysters 139 radiate 97,6
oyster, Vesta's button 98,6
rock, hooded or
Bombay 143,14 v
k 143,14
mgg::: roc 142’14 venus clams 135,13
! venus,
p tumid 135,13
paper bubbles — see bubbles W
periwinkles 87,5 :
periwinkle, wedge clams 123,12
conical 91,5
globular 90,5
intermediate 90,5
New Zealand 90,5
rough 90,5
undulate 89,5
planaxis,
black-brown 95,6
sulcate 95,6
Persian purpura 113,9
purple,
princely 113,9
toad 112,9
R
rock shells 109,8,9
S
snails 1
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