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Foreword 

This Guide book to the Invertebrate galleries of the Madras 

Goverrunent Museum was authored by Dr. S. Thomas Satyamurti, 

the then Director of Museums, Government Museum, Madras. This 

book deals with the invertebrates or animals without a skeleton of 

bone or cartilage, which are represented by exhibits in invertebrate 

galleries, either in the forn1 of actual specimens, wet or dry-preserved 

or models. Those phyla. which are represented by exhibits in these 

galleries, are listed in their systematic sequence, together with a brief 

note on the main characteristic features of each group. 

This publication has been prepared for the use of the students 

and other research scholars. Since the pUblication has been out of 

print for several years, it has been felt that there is a need for a reprint 

and it is hoped that this reprint will serve as a helpful introduction to 

the different groups of invertebrates. 

Chennai - 600008 

Date 20-02-2006 : 

I M.A. Siddique, I.A.S .. 

Director of Museums 
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INTRODUCTION 

The Invertebrate Galleries of the Madras Government 

Museum are accommodated in two halls on the first floor of the rear 

building. directly above the Reptile and Bird Galleries. The first hall 

is a comparatively narrow, oblong one and contains exhibits peratining 

to the lower groups of invertebrates, such as the very simple. 

unicellular, microsopic animals (Protozoa). sponges (Por(fera). corals. 

sea anemones. jellyfishes. etc. (Coelenterata). flatworms. round 

worms. etc. (Pla,ryhelminfhes. Nematoda. etc.). segmented worms 

(Annelida): and a host of other miscellaneous groups including the 

minor phyla. \vhile the adjoining much larger and more or less square 

hall is devoted to the higher groups of invertebrates. comprising three 

of the major phyla, namely. the Mollusca. Echinodermata and 

Arthropoda. 

The invertebrates or animals without a skeleton of bone or 

cartilage include several heterogeneous groups differing from each 

other radically in structure and appearance. They also range in size 

from microscopic animalcules to gigantic fonns such as the giant 

squids measuring nearly fifty feet in length. or enonnous masses of 

coral weighing several tons. 

According to the most recent system of classification. the 

animal kingdom is divided into two main subkingdoms-the Protozoa 

comprising the unicellular animals and the Metazoa including the 

multicellular or tissue-bearing animals. comprising all the remaining 

groups of animals. The subkingdom Protozoa includes only a single 

phylum. the Protozoa. while the subkingdom Metazoa includes all 

other phyla. 

" 206-3-2 
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Most ofthe better knOWll and more important among the main 

groups or phyla of invertebrate animals are representated by exhibits 

in these galleries, either in the form of actual specimens (wet or dry­

preserved or in the form of models Mostly enlarged charts,diagrams or 

photographs. Those phyla which are represented by exhibits in these two 

galleries are listed below, more or less in their proper systematic sequence, 

together with a brief note on the main characteristic features of each group, 

and it is hoped that the following synopsis will selve as a helpful introduction 

to the vast assemblage of widely differing groups of animals that ani 

exhibited in these galleries. 

.. 
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HALL 1. -LOWER IN\TERTEBRATES 

SUBKINGDOM PROTOZOA. 

Phylum PROTOZOA Includes the Protozoans or uniceIIuar 

animals. Each individual animal is 

one-celled or is in the form of colonies 

of similar cells. No tissues are formed. 

They are generally microscopic. 

SUBKINGDOM METAZOA. 

Phylum MESOZOA These are small, slender, primitive, 

worm like, solid, multicellular 

animals. Their bodies contain an 

extemallayer of ciliated digestive 

cells, surrounding one or several 

reproductive cells; they are 

parasitic in octopuses and other 

invertebrate animals. 

. Phylum PORIFERA The sponges. They exhibit radial 

symmetry and thier bodies are 

cylindrical, globose, branching or 

irregular. They possess an internal 

skeleton composed of minute spioules 

or of horny fibres. The surface bears 

many pores leading into a system of 

canals and chambers lined by 

flagellated collar cells. They are all 

aquatic animals and are sedentary. 

, 
,- 206-3"':"'2a 
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Phylum COELENTERATA 

(=CNIDARlA) 

Phylum CTENOPHORA. 

Radially symmetrical animals; the , 

individual consists of a cylindrical 

cup-shaped structure attached to 

some substratum, often in 

colonies. or a bell-like free -

swimming medusa with much 

gelatinous material (mesoglea); 

stinging cells (nematocysts) are 

present. The mouth is surrounded 

by tentacles. The animal lacks an 

anus and head. All are aquatic, 

mostly marine. 

The Comb-jellies. They exhibit 

biradial symmetry; the body is 

subsphericaL with much 

gelatinous substance (mesoglea) 

or flattened. Eight rows of ciliated 

comb plates are present for 

locomotion. Nematocysts (sting 

-ing cells) are absent. The 

digestive cavity bears branched 

canals. There is no anus. They are 

all marine, solitary and free-

sWlmmmg. 

Phylum PLATYHELMINTHES. Flat womlS. The body is depressed, 

thin,soft and leaf shaped or ribbon­

like. The digestive canal is branched 

and devoid of an anus. or is absent 

altogether. A sort of tissue 

(parenchyma) fills the spaces in 



.. 
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Phylum ~'EMERTINEA. 

Phylum ASCHELMINTHES. 

between the organs. They are 

generally hermaphroditic (i.e.), both 

sexes are represented in the same 

individual . 

Ribbon worms, The body is slender. 

soft and very elastic, and covered 

with cilia. and is unsegmented. The 

mouth is anterior, with a long, 

eversible proboscis. These are free­

living wom1S, mostly marine. 

Animals of small or minute size, \-vith 

the body usually slender and 'with a 

complete digestive tract; the intestine 

in usually straight with the anus 

situated posteriorly. This phylum 

includes a number of minor groups. 

such as Rotifera. Gastrotricha. 

Kinorhyncha and Nematoda which 

were fonnerly treated as distinct 

phyla. but arc now regarded as 

classes under the Phylum 

Aschelminthes. 

Phylum ACANTHOCEPHALA. Spiny-headed wonns. The adults 

live as parasites in the intestines 

of vertebrates. The body is flat and 

rough in the living condition. but 

smooth and cylindrical when 

preserved. The front end bears a 

retractile proboscis bearing row~ 
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Phylum ANNELIDA > 

Phylum SIPUNCULOlDEA. 

Phylum BRYOZOA 

(=POLYZOA). 

of recurved hooks. There is no 

alimentary canal. 

Includes the segmented womlS The 

body is elongated, usually composed 

of many similar segments, with fme, 

. bristle-like setae for locomotion. The 

digestive tract is complete and 

tubular. There is a well defined 

nervous system composed of a 

dorsal brain and a ventral nerve 

cord, having ganglia and later~l 

nerves in each somite. These are 

mostly free living wonns. 

Peanut wonns.The body is slender. 

tubular and highly contrictile. The 

slender anterior end is retractile, with 

short, hollowtentacles around the 

month. The body is unsegmented and 

setae are absent. The digestive tract 

is slender and spirally coiled. They 

are marine. The sexes are separate. 

Moss $limals. They occur in 

colonies, branched and plant-like, 

or as low incrustations on rocks 

or shells, or as gela-tinous masses. _ 

The colonies consist of numerous 

minute individuals each housed in a 

separate compartment (zooecium). 

The mouth is surrounded by ciliated 

tentacles. The digestive tract is U-



,II 

Gl'IDE To THE: b;\'ERTEBRATE GALLERIES 13 

Phylum PHOR01'J1DEA.. 

Phylum CHAETOGNATHA. 

Phylum BRACHIOPODA. 

shaped and complete. These animals 

are free living and inhabit both salt 

and freshwaters. 

The body is worm-like, cylindrical 

and unsegmented, encased in a 

membranous tube; the anterior 

end bears ciliated tentacles and a 

horse-shoe-shaped structure, the 

lophophore; the digestive tract is 

complete, with the mouth and the 

anus placed within the lophophore. 

They are marine animals and are 

hermaphroditic. 

Arrow worms. These are small, 

slender. transparent, with the body 

consisting of a head. trunk and tail; 

and with bristles or hooks about 

the mouth; the body bears paired 

fins and a terminal tail fin for 

locomotion. The digestive tract is 

complete. They are free-living, 

marine animals, 

Lamp shells. They bear an 

external calcareous shell 

composed of a dorsal and ventral 

valve. They are attached to rocks by 

a fleshy stalk. The interior bears two 

spiral arms (lophophores) bearing 



14 GlilDETo THE I,\VERTEBRATE GALLERIES 

ciliated tentacles. TIle digestive tract 

is either with or without the amlS. 

They are marine animals. 

HALL n.-HIGHER INVERTEBRATES. 

Phylum MOLLUSCA. 

Phylum ECHINODERMATA 

This phylum includes the 

molluscs. They are bilaterally 

symmetrical animals with an 

unsegmented, soft. fleshy body 

covered by a mantle which usually 

secreles a calcareous shell of 1. :2 

or 8 parts. Usually a head is 

present at the front end and a 

muscular ventral foot for 

locomotion. The digestive tract is 

complete. TIle respiration is usually 

by gills: they are marine. fi:esh- water 

or terrestrial. 

Echinoderms. They are radially 

symmetrical, exclusively marine 

animals. They usually exhibit a 

penta-radiate symmetry around a 

central axis. The body wall is 

composed of limy plates, usually 

forming a rigid or flexible 

endoskeleton with extemal spines. 

The digestive tract is either with or 

without the anus. There are small, 

tube-like external structures knO\Vl1 

. as tube feet which serve for 

locomotion. 

• 
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Phylum ARTHROPODA. Jointed-limbed anil~als. The body is 

typically composed ofa head; thorax 

and abdomen, fonned of segments 

which may be fused together to varying 

degrees or separated. Four or more pairs 

. of jointed appendages are present. A 

chitinous external skeleton is present. 

covering all parts of the body. The 

digestive tract is complete and straight. 

They are either ten'estrial or aquatic. and 

may be fi'ee-living or or parasitic 

HALL I.-LO\VER INVERTEBRATES. 

Subkingdom Protozoa 

Phylum PROTOZOA 

(One-celled Animals.) 

The Protozoa are mostly one-celled. minute animals of micro­

scopic size. They comprise the most 100vly organized members of 

the animal kingdom. They are alw-ays found in a moist habitat. in sea 

water. in fresh or brackish water, or in moist soil or in decaying organic 

matter. Many are fi'ee living and free swimming. some are attached. while 

others are parasitic. Many Protozoans serve as food of other minute 

animals. This phylum, includes many disease producing' fonns. such as 

those causing malariaamoebic dysentery and the African sleeping sickness, 

Some Protozoans are very simple in structure, while others are complex 

with specialized cell organs knov.TI as organelles whichserve vital functions 

such as locomotion and excretion. The Protozoans constitute one of the 

largest groups of the animal kingdom,comprising over 30,000 different 

species and as individuals they far exceed all other animals in number. 

Many of the free living forms build hard shells; examples of these 

are the Radiolaria and the F oraminfera. which inhabit the sea and whose 
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myriads of minute shells fonn extensive deposits on the ocean floor. The 

shells are microscopic and exhibit a great variety of fonn and structure. 

The Protozoa are divided into five classes, namely, (1) 

Mastigophora, or Flagellates, with one or more whip-like flagella 

(e.g .. Euglena): (2) Sarcodina or Rhizopods, with processes for 

locomotion known as pseudopodia (e.g. Amoeba) (3) Ciliata or 

Ciliares, with fine, hair-like structures, serv.ing for locomotion~ (4) 

Sporozoa, with no locomotor organelles (e.g., Plasmodium, the 

malarial parasite); and (5) Suctoria, with cilia in the young and 

tentacles in the adult stages. 

Because of their minute size, it has not been possible to display 

these animals in original suitably in this gallery. However, the structure 

and life histories of several species of the various groups of Protozo 

are graphically illustrated in this gallery by a series of diagrams 

accompanied by detailed explanatory labels. Besides, enlarged models 

of two of the most familiar and typical species of Protozoans, Amoeba 

and Paramoecium, with their various individual parts labelled, and 

models of the shells of two Foramniferan species are also exhibited. 

Class Masligoph01'a or Flagellates: -The members ofthis 

group are characterized by the presence of one or more long, 

slender,filamentous structures known as the flagella at some or all stages 

in the life history. The flagella serve for locomotion. A typical example of 

this group is Euglena viridis. II is a solitary, frec living, cigar-shaped 

organism containing chlorophyll. It reproduces by dividing into two 

longitudinally. This group is represented in this gallery only by enlarged 

diagrams, like many of the other groups of Protozoans. This Class also 

comprises a good number of parasitic tonns including the blood flagellate 

Ti}panosoma which causes sleeping sickness in man. 
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. 
Class Sarcodina:-The common Amoeba (Amoeba proteus) is 

a member of the Class Sarcodina and appears to be the simplest of all 

living organisms. Its body consists of a clear, colourless, jelly-like mass 

of protoplasm of irregular shape and undergoes fJ'equent changesoffom1. 

In spite. of its extreme simplicity. it can move about. capture. digest and 

assimilate food, throw out indigestible matter, respire. excrete waste 

materiaL respond to stimulus, grO\v and reproduce itself. In short it 

performs all the essential activities of animals. The amoeba moves by 

means of temporary. finger-like processes or extensions of its body. the 

pseudopodia. The food ofthe amoeba consists of minute plant organisms 

knovl'11 as diatoms. If feeds by enveloping the total food particle by means 

of its pesudopodia and reproduces by simple binary fission. i.e .. by dividing 

into tw'O parts when reaches the maximum size. An enlarged \vax model 

of the Amoeba with its principal patts labelled. is exhibited. 

One of the important groups ofthe Class Sarcodina is the Order 

Foraminifera including about 18.000 species. These are mostly marine 

FI G.1-ENLARGED MODEL Of. PARAMAECIUM CAUDATUM 

206-3-3a 



18 Gl'ID-E To TUE INVERTEBRATE GALLERIES 

and have an enveloping shell, with numerous openings through which long, 

thread-like processes ofthe protoplasm streamout and often branch freely 

and anastamose with one another. The shell generally consists of many 

chambers and presents a wide range of variation in form and structure. 

The shells of the different species also vary considerably in their size and 

shape. TIley are composed of gelatinous. chitinous or calcareous material. 

The Foraminifera have existed from very ancient Geological times and 

their accumulated shells have resulted in the formation of extensive rock 

strata. Enlarged models of the chalky tests or shells) of two species of 

Foraminifera belonging to the generaPo~vsto11lella and Frondicularia 

are exhibited. 

Class Ciliata-The Ciliata are characterized by the possession 

of cilia (minute. short, hair-like structures) which serve for locomotion 

and assist in securing food. Each species has a constant and 

characteristic shape. They are the most specialized among the Protozoans 

and have different organelles for performing different vital functions. Many 

are free living. but some are symbiotic or parasitic in other animals. A few 

are found associated together in colonies. The reproduction in this Class 

is by simple asexual fission. In Paramaecium and some other Ciliates, 

there is at regular intervals a temporary union of individuals accompanied 

by a mutual exchange of nuclear material. This process is known as 

Conjugation and is believed to have a r~juvenatoriy effect. Paranlaecium 

is a typical Ciliate commonly found in fresh water ponds. An enlarged 

piaster model ofParamaecium caudatum with all its parts and organelles . 

individually labelled exhibited (Fig.l) besides an enlarged explanatory 

diaf:,'Yanl included in the wall chart. 

Class Sporo=oa:- The Sporozoa are practically all parasitic. 

The structure of the Sporozoan body is simple and consists of a single 

cell rounded and elongate. with a single nucleus and with-out any 

locomotor organelles or contractile vacuoles. Food is absorbed directly 

• 
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from the host and respiration and excretion take place through simple 

diffusion. They multiply rapidly by simple asexual division schizogany}. 

They also produce sexual bodies which unite in pairs to foml the fertilized 

cell (or zygote) which in tum develops into seed-lie bodies (oocyte!,) 

containing minute bodies known as .~pores and sporozoites. which in tum 

develop into the adults. This sexual process of reproduction is known as 

!'porogonyand there is an altemation of sohizogony and sporogony in the 

life cycle of most sporozoans. Malaria in man is caused by the Sporozoan, 

Plasmodium. the malarial parasite which is transmitted by mosquitoes. 

The sexual phase of the life cycle is passed in the alimentarv canal of 

mosquitoes. The life history of the Malarial parasite is illustrated 

diagrammatically in the descriptive wall charts exhibited in this gallery. 

Class Suctoria:- This Class includes Protozoans which are 

attached to some substratum in the adult state. They have delicate 

protoplasmic; filamentous structures kno\\,TI as "tentacles", but they 

are devoid of cilia in the adult state. The young, however, resemble 

the Ciliata in bearing cilia and are free swimming, The body of the 

adult Suctorian consists of a cell which may be spherical, elongate or 

branched variously in different species and is usually attached by a 

stalk or disc to some object. Some ofthe tentacles temlinate in dilated 

knobs which serve as suckers and help in procuring food. Reproduction 

is effected by simple fission or budding. They inhabit fresh, brackish or 

salt water. This group is also illustrated only by diagranls in this gallery. 

THE IMPORTANCE OF PROTOZOA TO MAN. 

Although the Protozoa are of minute size. they are among the 

most important and interesting groups in the Animal Kingdom. 
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The enomlOUS numbers of shell-bearing Protozoans. such as 

Foraminiferans and Radiolarians foml immense masses of rock at 

the bottom of the sea. One of the illustrations exhibited in this section 

shO\vs them in position in such rock which. through changes in the 

earth's crust has come to form paJ1 of its highest mountain range. 

The Protozoa are perhaps best knO\vn, however. as the cause of 

various diseases. Thus dysentery, though often caused by bacteria. may 

also be caused by amoebae. The malarial parasite belonging to the Class 

Sporozoa. the parasites causing Kala-azar. oriental sore and sleeping 

sickness belonging to the class Mastigophora are classical examples of 

disease-producing Protozoans. Other Protozoan parasites cause other 

diseases. some of them are severe in domestic and other animals. 

Those \vhich attack the digestive organs usually produce "spores" 

in which the delicate living substance is protected by a hard outer case 

and it is in this form that the parasite passes from one host'to the next. 

Thus spores of the amoeba which causes dysentery pass out of the body 

of the host in the excrement. Flies breed in the excrement. and if spores of 

the amoeba are among them. they will hatch out in the digestive system of 

the person who eats the foodstutfcontaminaled by the flies, and begin to 

multiply. 

Parasites which live in the blood usuallv make use ofbitin1! insects . ~ 

in passing from one person to another, and are indeed so dependent upon 

this means of transmission that ditferent parts of their life cycle usually 

require to be passed in the two ditferent hosts. so that the whole cycle as 

shown in the illustrations exhibited. cannot be completed in either alone. 

Thus the malarial parasite. when introduced into the blood of a man by a 

mosquito multiplies rapidly and ultimately produces male and female cells. 

These cells must of course unite before further multiplication can take 

place, but they only do if a suitable type of mosquito (Anophe/e.\) bites 

their host and draws them with his blood into its stomach. Such diseases, 

". 
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therefore, cannot be spread directly from man to man. but must die out in 

the absence of the intermediate host. and the most effective way of 

preventing them is by the extelmination of this host. 

SUBKINGDOM METAZOA. 

Phylum MESOZOA. 

(Multicellular or tissue animals.) 

The Mesozoa are minute, wOlTI1-like parasitic animals with solid 

bodies composed of a small number of cells. This is a small group. the 

exact systematic position of which is doubtful. As. however. they resemble 

one of the larval stages of the Trematodes more closely than anything 

else, they are usually associated with the Platyheminthes (£1atw01111s). The 

Mesozoa resemble some colonial Protozoans. they are intermediate 

between unicellular and multicellular animals and are regarded by some 

as degenerate fOlTI1s. possibly related to the Platyhelminthes. Dic:vema is 

a typical example. parasitic in the nephridia (excretory tu buies) of the 

octopuses and squids. As the actual animals are very minute and obscure. 

only an explanatory diagram is exhibited in this gallery to represent this 

group. 

Ph),lum PORIFERA. 

(Sponges.) 

Sponges are lowly organized. multicellular animals. They were 

once thought to be plants. and their proper place in the animal kingdom 

was not determined until about 1857. They are perhaps the lowest group 

of animals among the Metazoa and are sedentary. being attached to rocks, 
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shells or other solid sub-strata. Some sponges show radial synunetry, but 

the majority are irregular masses. The various species differ widely in 

their shape and appearance. Some are thin. flat, crust-like fornls while 

others are vase-like, branched, globular or more varied in fornl. They 

range in size fi'om 1 millimetre to 2 metres in diameter. Many species are 

greyish orbrovmish or of a dull colour, but others are brilliantly red, orange, 

yellO\\', blue, violet or black. Most sponges are marine, being found at all 

depths from the low tide level up to depths of about three and half miles. 

A few species are freshwater. 

Though a sponge is a multicellular animaL it is the simplest type of 

cell assemblage kno\\n outside the unicellular bJTOUP, protozoa. The organs 

are, for the most part. single cells, less specialized than the cells of higher 

groups of animals and therefore able to perfornl a variety of functions. 

The term "sponge" is popularly associated solely with the soft 

elastic bath sponge; but this is only the skeleton by which the living tissues 

of this particular kind of sponge are supported. In many sponges this 
, 

skeleton consists largely of minute spicules; in some these are so closely 

packed as to give it a stony hardness: \vhile in others they are individually 

so large as to give it the appearance of spun glass (e.g., the spicules in the 

Glass Rope Sponge. Hyalonema a specimen of which is exhibited). The 

tough texture of the sponges is due to the presence of these skeletal 

elements. The spicules may be of calcareous or silicious nature and are 

very varied in shape in different sponges and under the microscope they 

appear as marvels of beauty and synmletry. The spicules may occur alone 

or combined with a network of horny fibres composed of a substance 

known as .~p()ngin. These spicules are of great classificatory value as the 

classification of sponges is based to a large extent on the kinds and 

arrangement of these skeletal materials. 

The simplest form of sponge is a minute sac, attached to the bottom 

and open at the top. This sac is lined with cells, each provided with a 

. t-
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collar and a whip-like structure. theflagellum. Most sponges. however. 

are more complex and consist of more or less extensive groups of such 

sacs or chambers similarly lined. and have a more or less elaborate system 

of canals within their bodies, The surface of the sponge body bears 

numerous pores; hence the name Portlera for the phylum. In addition to 

the numerous small pores there are one or more larger openings known 

as oscula. The minute pores serve as the inhalent pores through which 

water enters the sponge and the oscula as the exhalent pores through 

\vhich the waiter is driven away. This constant CutTent of water is vital to 

the sponge as it serves for its nutrition. respiration and excretion. This 

ClUTent of water is produced by the lashing movements of the protoplasmic 

threads or tlagella possessed by the cells lining the cham hers v,'ithin the 

body. 

Sponges multiply both asexually and sexually. Parts of a sponge 

lost by injUl)'.OJ accident can be regenerated. It is also interesting to 
. . .·.·i: ", ~- . 

observethat if a sponge is squeezed through fine-meshed silk so that the 

cells are separated they will come together by amoehoid movements. 

unite and regenerate into a sponge like the original species. Many kinds of 

sponges multiply by budding. the buds either separating from the parent 

sponge. or remaining attached. 

T11e conU11ercial"bath sponge" is the flexible skeletal remains ofa 

well-kno\\11 SJX"Cies of marine sponge with all it51iving protoplasm removed. 

In the common bath sponge. the spongin alone is present fomling the 

tough supporting skeleton which is sold as the commercial sponge. These 

sponges inhabit deep \vaters and are obtained by divers or speared from 

boats by means oflong-handled forks. The living sponges are covered 

and pemlcated by slimy liVIng tissues and it is only after these have decayed 

and the horny skeleton has been washed free from them; that the sponge 

is ready for use. The bath sponge fomls the basis for a flourishing industry 

in the warm shallow waters of the Mediterranean sea and the Gulf of 

Mexico. around Florida and the West Indies. 

206-3-4 
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FreshwaTer .\jJiJl1ges---Fresh\vater sponges are included in the 

family Spongillidae which complise~ ahout fitteen genera and 150 species. 

confined to the fresh waters. They grow attached to sticks. stones or 

plants. as tufts or irregular masses. Some are ycllov,;ish or bro\\'n. but 

others are green owing to the presence of symbiotic algae. SJ)(mgiila is a 

familiar example of a freshwater sponge. All freshwater sponges (and 

some others. too. fonn internal buds or gemmules which help them to tide 

over adverse conditions. As the sponge dies and disintegrates. the minute 

gcmmuies drop out and survive, gro\\ing into a new spongc ,vhen conditions 

become tavourable. 

Class(jlcation oj.\]w/lges.-Sponges are classified into the following 

three classes according to the nature of their skeleton:--

Class I ---Calcarea 

Class 2-Hexactinell ida. 

Calcareous sponges in which the 

spicules are calcareous; the surface of 

the bod) is bristly and dull coloured. 

They are smalL simple sponges. mostly 

less than six inches in size. 

This includcs the so-called Glass Rope 

Sponges in \\-hich the spicules are 

silicious and 6--rayed. either separated 

or united in net works: some skeletons 

resemble spun glass. Endless 

modifications of such spicules occur. 

as one or more rays may be reduced or 

absent. or enormously enlarged. bran 

-ched or curved. These sponges are 

found mostly at great depths. e.g., HyQ 

-lonenw. the Glass Rope Sponge: Eup/ 

-ecTella, Venus' Flower Basket. 
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Class 3-Demospongiae 

Order 1-Tetractinellida 

Order 2-Monaxonida. 

Order 3---Keratosa 

206-3-4a 

This includes sponges with skeletons of 

silicious spicules or spongin. or ofhoth. 

or none. This class includes the bath 

sponge and almost all the sponges found 

in shallow water. A few (Family 

Spongillidae) have established themselves 

in freshvlater and acquired the power of 

tomling hard bud-like bodies (gel11l11uies) 

containing living cells. by means of which 

this species is able to survive periods of 

drought. This class is divided into the 

following three Orders. 

Spicules. \",hen present. are typically \\lth 

four axes (lelraxons): spongin is absent. 

The hody is mostly rounded or flattened. 

with no branches or pro.1e 

-ctions. They arc mostly inhabit 

-ants of shallow waters. 

Spicules with only one axis (monaxon). 

Spongin is present in some species. The 

shape of the hody is varied. They 

inhabit mostly coastal v,'aters up to a 

depth of 1"50 feet. hut some are found 

even at a depth of3 1h"miles. This Order 

includes the most common species of 

sponges. e.g .. Suberilis. Cfiona. the 

horing sponge and Spmlgilla. the fresh 

water sponge. 

This includes the homy sponges \\lith a 

skeleton of a network of horny fibres 
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(spongin). Spicules are absent. The shape 

is usually rounded and the sur 

-face leathery. They are dark colo 

-ured sponges. This group includes the 

Bath sponge of commerce. SjJOngia. 

The exhibits relating to Sponges in this gallery consist of a 

diagram illustrating the structure of sponges and a series of specimens. 

both wet and dry-preserved, belonging to species common around 

the coasts of South India. especially in shallow \vaters. f(valoncma is 

the Glass Rape Sponge. which is found at the bottom of the sea rooted 

in the loose mud by means of a tuft of long, glassy spicules. 

Many species. such as Suberiles inCOIlstants. (Fig. 3) Clalhria 

indica, etc .. and species of Rmpa/ia. Axinella. etc .. are common 

around the Gulf of Manaar, Krusadai Island. Pamban. and otf the 

coast of Tuticorin. Individual specimens of ·these species and 

extremely variable in shape and external appearance and it is 

therefore difficult to identify them merely on the basis of their 

shape. OfT Krusadai Island. there is a particular Bay·--the Sponge 

Bay-which is specially rich in specimens of marine sponges. The 

largest specimen in the exhibited series is Petrosia lestudinaria 

(Fig. 2) from Tuticorin. It is a large, trough-shaped sponge \\'ith a 

bo\' .. I-like depression in the centre. and is a deep-sea sponge. Spongilla 

cartcri is a freshwater sponge, and the exhibited specimen of this species 

is from the freshwater tank in the Museum compound. 
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FIG. ~-PFTR()SIAITSTlfDINARIA : A LARGE DElI' 
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FICi. 3--SUBERITES INCONS'IANS : A MARINE SPONGE. 

Phylum COELENTERAfA. 

(/i..vdroids, Je/~v-Fi,';hes. Sca Anemoncs and Corals.) 

111is phylum is the lowest group among the Metazoa in which the 

cells are organized into definite tissues. It includes the hydroids (plant-like 

anirllals),jellyfishes. sea anemones and corals and a host of other diverse 

fonns ofthe same fundanlental struc-ture. "The individuals occur either as 

solitary forms or in colonies and are of two types:( 1) the 1'01)1) \""ith a 

tubular body, having one end closed and attached and the other with a 

central mouth usually surrounded by tentacles and ('~) the medusa which 

is a free swimming form with a. gelatinous. bell shaped body bearing 

tentacles at the margin and having the mouth ob a central projec-tion of 

, the concave surface: Both fOlms are valiousl), modified and both of them 

occur as different phases in the life cycle of many species. one form 

alternating \V'ith the other. All are aqUatic and alnlost all of them aloe marine, 

only a very few fonna being found in freshwater. Many hydroids b'TOW as 

dense. plant-like colonies attached to rocks and other substrata. \vhile 

the medusa and jellyfishes are free-swimming. Sea. anemones arc: 

beautiful. brightly coloured. flO\ver-like animals often abounding on rocky 

sea coasts. attached to rocks, and corals with calcareous skeletons. often 

forn) extensive reefs on tropical shores. Many of the Coelenterates are 

lwninescent. 

Coelenterates are oflittle economic importance. The Precious 

Coral of commerce is used for jewellery and decorative art and some 

species of jellyfishes are eaten by the Pacific Islanders. 

One ofthe most characteristic features of the Coelenterates is the 

presence of stinging cells (nematocysts) by means of which they often 

inflict severe stings. The Coelenterates are distin-guished from sponges. 

in having their cells organized into definite-tissues and in having a distinct 
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digestive cavity. They differ fl'om the next phylum. the Ctenophora. in 

being primarily radial. in symmetry. in possessing stinging cells, in having a 

polyp stage in the lite history. and in reproducing lx)th sexually and a<;exually. 

The body of a Coelenterate. like that ofa sponge. is a simple sac 

in its fundamental fonn. but its tissues are much more highly differentiated. 

TIle oody wall consists of an outer and inner layer of cells (temled ectodeml 

and endoderm respectively). \vith a layer of more or less gelatinous 

suhstance (mesoglea) between them. The aperture of the sac is a true 

mouth. leading into a true digestive cavity (Coelenteron). But tllis cavity is 

not separated into body cavity (coelom) and digestive cavity (enteron) as 

it is in most of the lligheranimals. and it is from this teaturethat the Phylum 

del;ves its name. 

The mouth is usually surrounded by tentacles which assist in the 

capture offood and the body wall contains minute stinging cells or" thread 

cells." (nematocysts) usually in immense numbers. In most species these 

thread cells are unable to penetrate the human skin. hut in some they can 

do so and their stings may then be extremely painful. 

In solitary free-swimming jellyfish or medusae. the body is. 

extended laterally to form a bell or disc known as the "Umbrella". 

the edge of which bears a numberoftentacles and a membrane known as 

the velum. The mouth is carried forw'ards to open at the end of what 

corresponds in position. and often in appearance too. to the tongue of a 

bell. this structure being knovm as the manllhrilllJl. 

The Phylum Coelenterata is divided into three distinct c lasses. all 

of which are \vell represented by exhibits of common South Indian species 

in this Gallery :--
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1. Class Hydrozoa (Hydroids). 

2. Class Scyphozoa or Scyphomedusae (Jellyfishes). 

3. Class Anthozoa (Corals. Sea anemones. etc.). 

Class HYDROZOA 

(/{vdroid\·.) 

The Class Hydrozoa includes Colenterates popularly knmvn as 

the Hydroids. They are smalL plant-like animals usually occurring in the 

form of colonies. Some species. like the common l(vdra. found in 

fi'eshwater tanks, are solitary. Hydroids are found dlietly in shallow water 

and are Jil0Stly marine. 

The typical Hydroid body is knO\\ 11 as the pO(lP. It is a cylindrical 

tube with the lower end closed to fonn a basal disc or" foot·· for attachment. 

The opposite. free end contains the mouth as a small opening on a raised 

conical area. encircled bv six to ten slender. hollo\~' tentacles. The moutl) 
c ... • • 

opens directly into the digestive cavity. which is without partitions. or 

mesenteries. The animal is very flexible. The sides of the body may boar 

l~teral bud'i that give rise to new individuals by asexual reproduction. 

Sometimes there are rounded pr~jections. the ovaries or testes. in which 

sexual cells are developed and are discharged directly to the exterior. 

The members of this class are usually fixed. plant-like organisms 

(Hydroids). often fonning large colonies. \-vith a horny sheath for protection 

... 

and support. or in some species. the animals may be in the fann offree ''jo 

swimming bell-like or disc-shaped medusae (iell)1ish) which may be simple 

or may tOTIn colonies. but a few. (Milliporina) fonn calcareous. coral-like 

bJfOW1hs from which the living polyps protrude through small pores. 

In colonial forms, whether fixed or free swimming. different 

individuals or .' polyps" are often modified for the special 

perfomlance of one of three different functions. namely. (l) the 
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stinging and capture of the prey. (1) the eating and digestion of the prey 

and (3) the propagation and disposal of the species. In the most typical 

forms (e.g .. Ohelia) there is an alternation of generations between the 

jellyfish and the fixed. plant-like foml. the fonner arising as buds from the 

latter and the latter trom eggs produced by the fomler. but in many species 

one or other of these generations may be more or less completely 

suppressed. 

TIus Class is subdivided into a number of Orders. in one of which 

(the Hydrocorallina) the polyps are minute and protrude through pores in 

a massive calcareous skeleton. In the Order Tl'achylina the Hydroid 

generation is more or less completely suppressed and the normal fonn of 

the animal is medusoid. and in the Order Siphonophora the animals occur 

as free-S\\inmling colonies with several different kinds of polyps among 

which there is a division oflabour. 111e upper end of the colony is a support­

ing float. The stinging cells are large and powerfully develop~d in this 

Order. The Portugese Man-of-war. Pl~Ysalia. of \vhich a spirit-preserved 

specimen is exhibited. belongs to this Order. 

Specimens of many species of Hydro ids common in the Gulfof 

Manaar and around Madras Coast. Sertularia. LyIOCa/7JUS. Plumularia. 

elc .. and others including Siphonophores such a'i Physalia. Velella. and 

Pm'pita are. exhibited as wet preserved specimens in jars. Besides. 

illustrative diagrams explaining the structure of a typical Goelenterate polyp 

and the life history of Ohelia. etc .. sho\\ing the alternation of the hydroid 

with the medusoid generations. are also exhibited in the Gallet)'. 

Class SCYPHOZOA. 

(.Jellyfishes.) 

The Class Scyphozoa or Scyphomedusae includes the Medusae 

or Jellyfishes. TIle Medusoid stage is predominant in. this group. The 
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medusa ranges in size from an inch to seven feet in diameter and consists 

largely of the jelly-like substance. the mesoglea; the polyp stage is 

suppressed or lacking. When present. the polyp gives rise to medusae by 

transverse fission instead of by budding. 

The body of the jellyfish is in the shape of an inverted umbrella~ 

shallowly convex above and concave below and is fringed by a row of 

marginal tentacles. The velum (inwardly directed membrane at the margiu 

characteristic of the medusoid stages of Hydrozoa) is absent in this Class. 

The mouth is situated in the centre of the concave oral surface on a short 

stalk-like structure. the manubriwn, which is drawn out into four tapering 

oral anns. 

The digestive cavity is branched into four gastric pouchers contain­

ing slender tentacle-like gastric filanlents with thread cells or nematocysts. 

The sexual cells are developed in U-shaped gonads placed one in each 

gastric pouch. There are also different types of sense organs. 

Jellyfishes may occur either singly or in large numbers in the form 

of schools. They s\vim feebly by rhythmic contractions and huge numbers 

are sometimes washed up on the shore. Their food consist<; of small marine 

invertebrate animals which are captured and paralyzed by the stinging 

cells on the oral arms and then carried into the mouth. 

The fertilized egg swim;;; for some time and then settles dO\\<TI, 

attaching itself to the sea bottom, and develops into a minute polyp » 

with a wide mouth. It feeds and grows and then undergoes transverse 

fission (~'Irapilisation). The minute saucer-shaped buds with an eight-
'", 

lobed margin (ephyrae) become free and swim about, growing into· 

the adult jellyfish in course of time. Thus there is an alternation of 

generations in the Scyphozoa, also, hut in this Class the polyp stage 

is suppressed and the free swimming medusoid generation is the 

dominant phase. 
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Several species of jellyfish occur around Madras and Pam ban 

Coasts. Some of them can cause very painful stings and many 

specimens may be seen washed up on the beach. Specimens of two 

species belonging to the genera Rhi::ostol11(1 and Tamo)'(1 and (diagrams 

illustrating-the structure of the Scyphozoa and the life history of a t:'l-lical 

Scyphozoan. Amelia. are exhibited. 

Class ANTHOZOA 

(Sea Anemones Coral e/e.) 

The Anthozoa include a very large variety of widely differing 

species of Coelenterates commonly known as the sea anemones. sea 

pens. sea fans and a host of other solitary and colonial skeleton-bearing 

forms known as the corals. The Anthozoa are exceptional in that 

they lack a medusoid stage altogether in their life history. 

The Anthozoa are exclusively marine. The body of a typical 

individual consists of a flower-like polyp varying greatly in size. and 

exhibiting a marked biradial symmetry in the arrangement~ of the 

gullet and the internal pm1itions of the body cavity. The Anthozoa 

abound in wanl1. shallow waters of the tropical and tempel'3te seas. but 

some inhabit the polar zone. 

The body of the sea anemone IS typically cylindrical. 

vase-shaped with the mouth situated at the upper free end which is 

:f developed in the form of a flat oral disc which bears numerous short 

hol1O\v tentacles surrounding the slit-like mouth. The base. known 

as the pedal disc. serves for attachment to rocks and other solid 

suhstrata. The mouth opens into the internal cavity through a tube 

known as the .. stomodaeum .. which is suspended by means of 

pat1itions knO\Vl1 as .. mesenteries" stretching to it from the body wall 

and usually continued into the lower parts of the digestive cavity as well.­

Each mesetry bears at its free inner margin a thickened convoluted 
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filament-the septal filament which is continued below as a thread-like 

extension. These tilaments can be protruded through pores in the body 

\vall or through the mouth and assist in capturing the prey. The sexual cells 

develop along the margins of the septa and are discharged through the 

mouth. Fe11ilization takes place in the open sea and the fertilized egg 

develops into a free-swimming larva \vhich in course of time attaches 

itself to some substratum by the aboral end and grows into an adult 

anemone. 

Sea anemones live attached to cocks, stones or some other fiml 

surface but they can also creep slowly on their pedal discs. When 

undisturbed and submerged in \vater in their natural habitat, the 

tentacles are beautifully extended, hut if irritated or if exposed by a 

receding tide the tentacles and the body contract to a varying extent. 

The food of the sea anemones consist of small molluscs, crustaceans 

and other marine invertebrates and sometimes also small fish which are 

paralyzed by the stinging cells and carried inwards to the mouth by the 

tentacles. 

The Anthozoa are divided into two main subclasses, namely. 

Subclass I-Alcyonaria and 

Subclass II-Zoantharia. 

In the A1cyonaria, the tentacles are ahvays eight in number 

and are. pinnately branched (i.e., like a feather), while in the 

Zoantharia the. tentacles are either few (sometimes only six) or 

numerous; but never eight, and they are usually simple, but sometimes 

branched. 

Subclass ALCYONARIA. 

The tentacles and mesenteries are eight in number, the fomler 

being pinnately branched (i.e., branched like a feather). The skeleton 
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is calcareous or horny. the fom1cr being almost always in the fonn spicules. 

This sub-class includes many familiar species such as the following:( I) 

soH corals (Order Alcyonacea) in \vhich the polyps have their lower parts 

fused in a flesh} . ma<;s and having only their oral ends protntding free and 

in which the skeleton consists of separate limy spicules (e.g. Alcyonium 

digilaf1l111, popularly knO\vn as the Dead man' s fingers): (2) the organ 

pipe corals (Juhipora 111usica) (Pig. 4) in which the polyps arise separately 

from a common stalk or stolon and the skeleton consi sts of fused tubes 

(Order Stolonitera): (3) the Sea Fans or Fan corals (Order Gorgonacea) 

which are horny corals \vith the colonies 

FIG. 4--TI IUPOIU 'tlSI( A: Tm ORGAN PIPI CURAL. 

FIG. 5-LEPTOGORGIA 1\1I,\ACU: GORGON IAN OR SEA FAJ',;. 
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usually in the fonn of branching, plant-lite structures with the skeleton 

consisting of an axial core ·of calcareous spicules or of hom-like material 

(gorgonin) or both. The precious coral of commerce (Coralliu111 nobile) 

also belongs to this Order. Several specimens of both \vet and dry­

preserved Fan Corals Gorgonia (Fig. 5) of bright colours (yellow and 

red) and a sample of the precious coral are exhibited: (4) the Sea Pens 

(Order Pennatulacea) in which the colony is f1eshy consisting of one long 

axial polyp and many small polyps along the sides of the branches, ahove 

the bare stalk. The skeleton consists oflimy spicules (e.g., Pennalu/a. 

the Sea Pen, \\'hich is feather-like in appearance). 

ALCYONARIAN CORALS. 

TheAlcyonmia f0l111 a very well defined group ofll1arine organisms. 

but they exhibit great variety ill the toml mld texture ofthe skeletal structures 

they produce. As with many other corals. the Alcyonaria are colonial: a 

large nWllber of unit organisms. knowll as polyps m"e in" organic connection 

with one another by a system of nutritive canals. They also possess the 

power of fomling calcareous spicules. In some fon11s these spicules cease 

to grow after a certain stage and remain isolated: such fomls are soft and 

spongy. But in others. constituting the real Aley"o- narian corals (like the 

organ pipe coral and the precious coral). the spicules grow and become 

jammed together fomling a large pennanent skeleton. The colour of the -

Alcyonarian corals does not fade even after the death of the polyps. 

Brief notes on some of the typical examples ofAlcyonariml. corals 

exhibited in this gallery are appended below:-

Tubipora (Organ Pipe Coral) (Fig. 4'): This well known species 

of coral is very widely distributed in shallo\'", tropical sea water. The 

skeleton ofthis foml is composed of a number of cylindrical tubes arranged 

almost parallel to one ml0ther and bound together by a series of transverse 

plates or platforms so that, viewed in section, they resemble the 
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an-angement of pipes of an organ: hence the popular name .•. Organ Pipe 

Coral ". It is found alive. attached to shells. corals or stones on reefs of 

most tropical shores. When seen alive under water. the familiar [om1 of 

the coral is hidden by a mantle of emerald green tentacles. The colonies 

\·ary a great deal in their shades of red colour and in the shape. size and 

spacing ofthe tubes. 

Cora/lium (Precious coral).- This genus includes the Precious 

coral ofcol11merce. which is the first coral mentioned in literature: it had 

been famous throughout the ages for its beauty and the occult powers it 

was supposed to possess. The specimen exhibited here shO\vs the hard, 

red coral substance that is commonly sold in the market and is the axial or 

central supporting core of the colony. The substance of the precious coral 

is of a dark red colour and is composed of a large number of spicules 

closely and densely fused together. The Precious coral (Coralliul1l nobile) 

comes chiefly from the MeditelTanean and Japanese seas and has given 

rise to a flourishing industry in these countries. Precious coral is used 

principally in the manufacture of beads and cameos. 

Gorgonia (Sea Fans) (Fig 5).-This is a group ofAlcyonaria in 

which the substance Keratin (or Gorgonin) closely allied to hom. enters 

into the composition of the skeletal structures. In Gorgoma the axis is . 

formed of pure Keratin. In a few Gorgonians. there is simply a long. 

unbranched stem attached by a basal expansion to some substratum but 

usuallv the main stem soon divides into secondarv branches and these . . 
ramify again betore they terminate in numerous delicate twigs, but the 

branching throughout takes place in one plane only. This results in a fan­

shaped structure from which these fom1s derive their popular name "Sea 

Fans". Several specimens of different colours notably yellow, red and 

bro\vn, are exhibited in this gallery. They generally attain a very much 

larger size than the specimens exhibited 
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Pennatulids (Sea Pens) .--These are normally feather-like in 

appearance and resemble the quill feathers from \vhich pens were 

made in the olden days; hence the popular name Sea. Pens. They bear a 

quill-like homy skeletal rod by which the main axis of the colony is 

supported. TI1e colony is fleshy. consisting of one big axial polyp and with 

numerous small polyps along the sides. above the bare stalk. The skeleton 

consists of calcareous spicules embedd-ed in the tleshy body of the colony. 

One common kind ofPem1atulid found on the Madras Coast--a species 

of Cal' ernul aria. hov.'ever. is not feather-like and has no central hom)' 

axis. In the living condi-tion, this may he found beautifully expanded. \\lith 

the numerous semi-transparent polyps scattered all over the surface of 

the animal. 

Subclass ZOANTHARIA. 

TI1e tentacles and mesenteries are fe\\:' to many in nWl1ber (usually 

six or twelve or more). but never eight. The tentad.es are sometimes 

branched. but are usually simple and never pinnately branched. The 

skeleton, when present is solid and is mostly calcareous. sometimes homy. 

Spicules are absent. This subclass includes the sea anemones and the 

majority of corals, including t11e massive reefbuilding stony corals and the 

block. homy tree corals. 

In the sea anemones (Order Actinaria) there is no skeleton and the polyp 

is of small size. columnar. with a muscular wall and usually a disc-like 

expansion at the bas~ for attachment. They are essentially solitary animals. 

but some are closely !,'fouped so a<i to resemble colonies. They are generally 

attached to rocks or other animals. such as molluscan. shells, etc., or 

embedded partly in sandy and are sessile, but not pennanently fixed. Some 

sea anemones are attached to shells inhabited by hennit crabs and afford 

a good example of commensalism. 
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One of the common species of sea anemones found in the sand 

on the banks of backwaters around Ennore and Adyar is SpIJenojJus 

marsupia/is. It is a some\vhat flattened. dark greyish animal about an 

inch or l t\VO in length. usually broad and more or less triangular at one 

end. and narrov,ier but more plump and more or less cylin drical at the 

other end. Its almost black colour and tough. leathery texture are due to a 

protective layer offine sand grains embedded in the skin. The broad. 

flattened end serves to anchor the body filmly in sand or mud in which the 

anemone n01111ally lives embedded \vith the grey disc-like oral end alone 

projecting. Specimens of this species and a few other typical solitary sea 

anemones common on South Indian shores are exhibited. Some of these 

sea anemones are particularly common in the mud flats and lagoons in 

and around Krusadai Island and the neighbouring areas in the Gulf of 

1\1an&1J. They include the f()llowing more or less flliniliar types :-

Anel11011ia sp.·_·-This is a small. pale reddish anemone v,'ith a 

brownish violet base. The basal disc is well developed and broad. 

The tentacles are numerous and situated in the OUler portion of the 

disc. These are active anemones and readily change their position of 

attachment. 

BUl10daClis sp:- This is a common f01111 occurring on the reefs 

on the sandy shores at Krusadai and several distinct species may be 

recognized. Some of them burraw in sand and are common on the 

mud flats at Kundugal Point near Krusadai Island. In some of them 

the disc is green or greenish yellow and the tentacles are brown or 

bnmnish yellow or greyish violet. In some species. large numbers often 

" occur together. cowring the surfacc of dead coral masses. 

(~rr()sto111a sp.-This is a finc. large. vase-shaped. burrovving 

sea anemone found in the sands at Kundugal Point in Pamban and at 

Thonithurai. It is one of the most beautiful anemones occurring at 

Krusadai. The body is very long. narrow towards the base. broadening 
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towards the oral' disc and reaching the maximum \,..,idth at the margin. The 

body is bUlied in the sand. in the living condition. \vith the disc and tentacles 

exposed and resting on the sand. 

Stoichactis giganteul1l.-- This is a very large sea anemone 

commonly found hal f buried in the sand in many places in and around 

Krusadai Island. The body is buried in the sand while the large. lobed 

disc is exposed and lies Sat on the ground. The base is well developed. "-

The disc bears innumerable very short. almost knob-like tentacles 

which are very sticky. The disc may sometimes reach more than a 

foot in diameter. The animals are generally greenish or greenish grey. but 

white or grey colom varieties are also found. 

MADREPORARIAN CORALS. 

(Stany corals). 

Some sea anemones secrete a limy skeleton and thus produce 

stony corals-the corals which largely contribute to the formation of 

reefs. Stony corals may be either solitar\! or colonial. The solitary corals 
."" .i • .,I 

(e.g. hcho(}'athus. Flahellum. efc.), are more or less sh'aped like a 

small cup. within v,hich delicate plates or septa radiate from the centre.' 

Most of them are found attached to rocks or other solid objects. 

The majority of species of stony corals. hovvever. are coloniaL 

and in such coral colonies, the polyps multiply by budding or by 

division repeatedly and thus produce in course of time. enomlOUS. stony 

masses that may attain a very great size and weight. In many places, 

especially in the tropical waters. these colonies become so large and 

numerous that extensive coral reefs are formed. and deposits of coral 

rock are laid dO\vn. 

Several species of coral abound in the Gulf of Manaar and 

neighbouring coasts in South India and selected specimens of a 

' .. 
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number of these species are exhibited in this gallery. The exhibits also 

inc lude a large group in which corals belonging to a number of. different 

species but inhabiting more or less similar situations are assembled together 

and displayed as they normally occur in a living coral reef 

The more, important types of coral a exhibited are briefly described 

belovo· :--

SOLITARY CORALS. 

Fungia.-This is a solitary coral, commonly known as the 

Mushroom Coral (Fig. 6) as it bears a curious resemblance to the 

inverted disc ofa mushroom. It differs from the other corals ofthe reefin 

being free in the adult state. The upper surface of the coral bears a large 

number of close-set. verticaL radiating laminae-t 'he septa \vhich arewlited 

by transverse bars knO\\11 as synapti-culae. The large. single polyp that 

secretes this coral has a slit-shaped mouth in the centre of the disc above 

the central depression. The young ofFun1{ia is stalked and attached. 

Herpetolifha.-This is another type of solitary coral closely allied 

to the circular mushroom coral. Fungia. bud is readily distin-guisbed from 

the latter by its elongated fonn. which is sometimes bent in a serpentine 

fashion. Running along the middle of the upper surface is the long. deep, 

fossular groove. with the septa arranged on either side of it. 

Other solitary corals occurring in the Pamban area are included in 

the tamily T urbinollidae. The corJls included in this family are mostly solitary 

in habit and are either attached to rocks. shells or other foreign objects. 

or in some cases rest freely on a sandy bottom. They differ from the 

solitary mushroom corals of the family Fungiidae in having usually smooth 

septa which are not joined together by bars (.synapliculaeJ. Trocho(yalhus 

is a common genus ofthis family represented in the Gulf ofManaar. where 

the cup-like specimens are often fowld fiml1y attached to rocks in shallow 

water. 

206·3-6a 
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FIG. 6-FuNGlA ECHlNAlA: THE MUSHROOM CORAL. 

. f1abellul11.·--This is a ~ery ~ri'dely distributed genus of solitary 

corals, also grouped under the family Turbinollidae. Most ofthe forms 

included in it are oval in cross-section. The outer wall does not show 

any trace of ribs, hut there is a series of more or less well marked 

transverse lines of grmvth. In this genus, the polyp is COnfil)ed entirely 

to the inside of the calyx and does not ove'rf1ow as in many of the corals. 

so that the ou-ter wall of the calyx is always wholly exposed. 

COLONIAL COR.\LS. 

Family Oculinidae.-Corals of this family fom11arge impelforate 

branching colonies bearing numerous calices Separated from each other 

by considerably wide intervals. The genus Oculina to which the specimen 

exhibited here belongs. occurs at a depth of aJew fathoms in the wam1er 

tropical seas. The substance of the coral in these forms is very hard and ~, 

solid and the surface is also very smooth. 

Fan1ily Astraeidae.--This family includes a wide variety of~stony 

corals known as the Star Corals which contributed largelv to the building . ..... .. .... 

. up of the coral reefs ofthepast Geological ages. The specimens exhibited 

in this gallery belong mostly to the following important genera :-

.. 



GlIDE To TUE hVERTEBRATE GALLERIES 43 

Galaxea. --This genus is widespread on the East Indian. tropical 

reefs; at Krusadai in the Pamban area they are so plentiful on one of the 

local reels that the reefitselfis commonly known as the" Galaxea Beef". 

The colony is frequently dome-shaped or hemispherical. sometimes 

throwing out thick lobes or branches. but never being completely dendritic 

(i.e., tree-like in branching). When the Gala.Yea colony is alive. the soft 

flesh covers the-\vhole surface of the colony, a<; with a mantle and asswl1es 

various brilliant colours in different localities. 

Favia.-This genus includes corals which are usually 

hemispherical or almost spherical in shape. without lobes or branches. 

but sometimes encrusting in habit. The surface of the coral consists 

of a large number of close-set cups or calyces, about 10 mm. in diameter 

which project slightly above the general level of the colony. The calyces 

are usually circular in outline, but they may become distorted by 

overcro\vding. 

Goniastraea.-In this form. which is another widely distributed 

coral found on the tropical reefs the calyces are so densely crowded 

together that the thecal walls are actually in contact the coenosfeum or 

general surface of the colony being apparently absent. As a. result of the 

crowding the calyces have lost their rounded contour and become more 

or less angular. 

In Favia and Goniastraea. some of the calyces become 

elongated and then constrict to form two calyces. In more complex 

types. the elongation takes place. but the construction is delayed so that 

the calyces assume the fonn oflong. straight or sinuous grooves. provided 

on each side with a row of septa and separated by ridges from similar 

aqiacent grooves. This modification leads, through many intemlediate types 

to the extreme from known as the .• brain corals" in which the sinuous 

grooves resemble the convolutions on the hWl1aJl brain. 
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·Maendrina (Cae/aria).-This genus includes the brain corals 

(Fig. 7). In this group of corals the calyces are principally represented 

by long, sinuous valleys. Between the valleys there are ridges representing 

the. fused walls of the calyces. There are numerous 

close-set septa and a median spongy columella. The sinuous calyces 

give the rounded surface of the coral an appearance similar to the 

convoluted surface of the human brain: hence the name "brain corals". In 

a living brain coral. the valleys are covered by a continuous lamina of soft, . 

fleshy substance. The colour of the living expanded polyps of the brain· 

corals is often very vivid and brilliant. 

Merulina.--This coral. Dccurring in the Indo-Pacific waters. is 

one of the commonest of the foliaceous type of corals included in the 

family Astraeidae. In general form, it resembles a huge, 

FIG. 7--COELARIA ARABlCA: THE BRAIN CORAL. 

cabbabe-like structure attached by a thick stem and giving off, more or . '<' 

less horizontally a few large, fronds or" leaves". TIle upper surface of the 

fronds presents a roughl)' undulating appearance and bears a series of 

alternating ridges and depressions. As in the brain corals, there is a complete 

continuity of the calYX units. .' . 
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Echinopora. ---This is anothert; pical foliaceolL'> coral. resemb-ling 

some\vhat a huge. cabbage-like vegetable. It is attached by a thick stern 

and sends out more or less horizon tally, a few large. thin fronds or laminae. 

On the upper surface of these fronds. the caly-ces are arranged at 

~ considerable intervals. These corals are also richly provided with small. 

sharp spines. The large. frond-like expansions are: brittle and somewhat 

fragile, and break easily even under moderate pressure. 

Family Madreporidae.-The corals belonging to this family 

comprise the majority of the living reef-building corals and probably 

contribute a larger proportion of the calcareous substance of which 

the reefs are composed than any other group of corals. 

lvfadrepora.-The genus Madrepora is probably the most widely 

distributed and abundant of all reef-building corals of the world. These 

corals attain a large size and fonn very extensive colonies. Several 

'specimens of Madrepora cerricornis. the Stag Horn Cor·al ·(fig. 8). 

are exhibited in this gallery. This species represents one of the most 

characteristic forms assumed by these corals. There is usually a long. 

thick, erect. main stem from which large. irregulw: lateral branches are 

given off. which subdivide. but rarely anastamose. This fonn is popularly 

known as the Stag Horn Coral 

FIG. 8-MADREPORA CERVICORl\:IS : THE STAG-HORN CORAL. 
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from its resemblance to the branching hom of the stag. A characteristic 

feature of the genus Aladrepora is that each~lminal branch bears at its 

extremity, a single, large. apical calyx. and below this a number of oblique 

calyces of smaller size arranged like a series of brackets on all sides of the 

branch. 

Porites. -This genusis another very important reef-building coral. 

widely distributed in the tropical seas. In some seas, blocks of Porites 

attain an enom10US size (even as much as 30 to 40 feet in diameter). and 

appear to be the principal factors in the consmlction of reefs. but in others, 

thevare relativelv smalL and are found onlv as isolated ma.'>ses. The fom1s ." . 
assumed by the colonies are very varied. but they arc gelJerally massive. 

sphericaL lobate or encrusting. The surface of the corallium is seen to 

consist of a very large number of small calyces \-vith common pentagonal 

walls. The colour of the living Poriles is often very brilliant. 

Monfip'Wll.-. This is another important reefbuilding coral. wiqely 

distributed in the tropical seas of the Old World. but absent in the Atlantic 

Ocean and the West Indian \vaters. The specimens vary a great deal in 

appearance and often attain a very great size. They may be rounded and 

massive or encrusting. branching or foliate. A very fine. large. massive 

specimen of AfOllfipora in the form of a miniature hillock (Fig. 9). is 

exhibited in this gallery in a separate show case. All parts of the colony 

are profusely perforated. 

Turbinaria.-This genus differs from the typical Madreporarian 

corals in several respects. The adult colony is in the shape of a large. 

shallow bo\vl attached by a thick stem to the rock. The upper surface of 

the bowl-shaped corallium is provided \vith a large number of calyces. 

The young are characteristically mushroom-shaped, with a ring of calyces 

round the margin. 
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FKi. 9---MO]\;TIPORA EXSF'RTA : A MASSIVE REEF CORAL. 

Anlipafharian Corals (Black Corals or Tree Coral.s).-One 

of the important Orders included under the Sub-class Zoantharia is 

the Order Antipatharia which includes the so-called Black Corals. 

The skeleton is plant-like in appearance, consisting of stems (some 

of which are branched) composed of 'homy material and bearing 

smaH polyps. The tentacles of the polyps are six in number. These hom)' 

corals inhabit the deeper tropical waters. 

Like the Gorgonians. the Antipatharian Corals have a hard. horny 

axial support. Some have a long. straight or spirally twisted unbranched 

stem: some branch in all directions like a shrub. while others branch in 

Onepl3.l1e. giving rise to a fan-shaped structure. The specimen exhibited 

in tin's gallery (Anfipalhes !,p') is a small example of a tree coraL ,vhich is 

one of the commonest shapes assumed by the Antipatharian Corals. The 

horny axis of these corals is provided with a number of sharp. thorn-like 

processes. which give them a rough. prickly surface. The horny axis of 

the stems and larger branches of Antipatharians formed the" Black Coral 

., of ancient \\ Titers. 
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CORAL REEF AND ATOLLS. 

Reef-fom1ing corals only seem to nourish in relatively shallO\v water 

in the tropics. Coral islands conunonly occur in circular groups surrounding 

a shallow lagoon, the chief cOlmection of \vhich with the sea is by a channel 

on the leeward side of the group, the whole group being protected at 

other places by a barrier reef at varying distances from the shore. Such 

groups of islands are knnwn as atolls. 

Reef corals mav occur in the following different fonns.---( 1) a '. -
fi-inging reef extending out to a quarter ofa mile from the shore; (2) a 

harrier reef separated by a lagoon of considerahle depth and \vidth 

from the shore: and (3) an aloll. or circular reeL encircling a lagoon 

ohvater and not enclosing an island. The largest and most famous of the 

barrier reefs is the Great Barrier Reef extending to a len~rth of about 1 ,~OO 

miles off the N0l1h-east coast of Australia. 

There are vaIious theories which have been put fonvard to explain 

the orign of coral reefs. Darwin suggested that the gro\\ 1h orcorals began 

on a sloping shore and that as the shore sank OJ subsided. this became a 

balTier recf and later an atoll. when the land \vas completely submerged. 

An atoll was fanned by the gradual subsidence of an original single island. 

Cnral would grow and form a reefin the shallO\\" waters round its shores. 

and after the \\·hole has finally submerged, this ring of coral would continue 

to grow and fom1 the ring of islands. 

Later, Murray suggested that corals growing on elevated points 

of the sea bottom formed circular reefs which grow most rapidly at 

the edge, dying offat the centre, and dissolving away in sea water, thus 

fOlming the lagoon. Neither of these theOlies seems. however, to fit all the 

facts. 
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Wood-Jones has suggested that \vhereas the original reef was 

formed probably as supposed by Murray. the action of wind and the 

killing of the living coral by deposition of silt playa part in the fornlation of 

atolls rather than the dissolving away of the dead coral. 

Daly propounded another theory \vhich assumes the withdrawal 

of \vater to fonn tbe great icecaps of the last glacial period lowered the 

sea about 200 feet below its present level. and various terraces v.-ere then 

cut or islands levelled by wa\:e action. Later. with rising temperatures. 

corals began growing and reefs \vere built up with the gradual rise in the 

sea level as the ice melted. It has been estimated that all existing reefs 

could have gro\\TI only during the last 10,000 to 30.000 years. 

In addition to corals, particularly the Madreporarian calcareous 

corals. algae of the Nullipore and Lithothamnion groups often contlibute 

largely to the building up of reefs and atolls. Many kinds of animals also 

live hab;~ually in or among cora is and.e\~eryi-eefharb9UrS its characteristic 

reeffauna of miscellaneous forms including a host of marine animals. 

especially invertebrates. 

A series of photographs illustrating coral reefs. particularly from 

the Pamban area in the Gulf of Manaar. are exhibited in this gallery. 

Phylum CTENOPHORA 

(Comb Jellies.) 

In the earlier systems of classification. this brrouP was treated as a 

subphylum. under the phylum Coelenterata. as they show some 

resemblance to jellyfishes. but they are now regarded as a separate phylum. 

a..<; they are quite distinct in their structure and biology. TIley are commonly 

knO\vn as "Comb jellies" because of the comb-like plates on the body. 

They are biradially symmetrical, free-swimming marine animals, with 

transparent. gelatinous bodies. They resemble the Coelenterates in many 

206-3-7a 
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respects, but differ from them markedly in possessing eight row of comb 

plates (ciliary organs serving for locomotion), in the presence of a sensory 

organ on the aboral side (i.e. on the side away from the mouth) and in the 

absence of stinging cells or nematocysts. The entire interior of the body 

between the digestive tract and the other body stmctures is filled \"ith a 

gelatinous substance. the mesoglea. Cteno-fthores occur plentifully in the 

\'\farmer seas. and found mostly in surface waters, through a few species 

arc deep-sea forms. Many species are luminescent. This phylum is 

represented among the exhibits only an explanatory diagram. as actual 

specimens of this group are difficult to procure and preserve as museum 

exhibits. 

Phylum PLATYHELMINTHES 

(Flat Worn1s) 

The Platyhelminthes, or flat worms. constitute a large group of . 

relativelysimpleand !ow~y organized animals. which have a common plan 

of bodily organization. however widely they may differ in their external 

appearance. habits and life history. They are usually much flattened and 

without tme segmentation. although the bodies of tape worms have a 

jointed appearance owing to their bodies being built up of a string of 

reproductive units. Many species are Tree living. inhabiting freshwater or 

salt water, or. more rarely, damp soiL but the group also includes many 

parasitic wonns such as the liver flukes and tape "'orms. Many of the 

parasitic flat wornlS exhibit complicated life histOIies and live in ditlerent 

kinds of animals at different stages of their development. Suckers and 

hooks for attachment are frequently present in the parasitic flat \vonns. 

Ibis phyl um is broadly divided into three classes: G) the T urbellaria 

or free living flat worn1S; which inhabit fresh or salt water or moist places 

on land (Planarians); (2) the Trematoda, including the Flukes vvTich are 

either external or internal parasites; and (3) the Cestoda. or the tape wornlS 

which are intestinal para-sites in vertebrates. 
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Class TlJRBELLARIA. 

(Free-living Flat ~Vor111s.) 
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The Turbellarians. or free living flat wonns. are for the most part 

small creatures and those that arc not actually inhabitants of the sea or 

freshwater live in damp situations. They have a soft. delicate. flattened. 

leaf-like and more or less oval body and attain. only a small size. The 

front end of the body is especially sensitive and generally bears eyes and 

sometimes also a pair of tentacles. Many marine species are beautifully 

coloured. but unfortunately the natural colour disappears almost 

immediately on preservation in spirit. 

Movement among the Turbellmia is generally of two types. creeping and 

swimming; but most Planarians. although for the most part aquatic. cannot 

be said to s\vim in the strict sense. They move along the substratum or the 

surface film in a peculiar gliding manner which is effected by meant: of the 

constaI1t beating of the cilia covering the pidermis. Some species. however. 

swim very well and in a few fonns the whole hody executes serpentine 

movements like an active leach. 

The T urbellaria are mostly cmnivorous wunns feeding upon email 

worms. crustaceans. insects. insect larvae and even molluscs. The 

freshwater Planarians prey upon earthworms. aquatic beetles and pond 

snails, Land Planarians have been observed to feed on land snails. They 

engulf their food by enclosing it in the everted pharynx. but a fev.· merely 

suck up small particles by means of a muscular pharynx which is not 

capable of eversion. In some cases the digestive juice is poured on to the 

food before it is engulfed, thus making swallo\ving easier. Both asexual 

m1d sexual methods of reproduction are known in this group and Planarians 

possess great powers of regeneration oflost parts. 

A few specimens of marine Planarim1s and one of a land Planarim1 

(Bipalium sp.) are exhibited. The real colour of these specimens has 

disappeared owing to preservation in spirit. 
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Class TREMATODA. 

(Flukes.) 

The Trematoda, which includes the liver flukes and other allied 

wonns knovvTI as flukes generally. are all parasitic, mostly in the bodies of 

vertebrate animals. They usually bear a sucker about the mouth and, one 

or more additional· suckers on the ventral surface. Theirfood consists of 

the tissues or body fluids of the host animate v"hich are sucked in by the 

action of the muscular phatY11X. 

This Class is divided into two major hlTOUps, which not only differ 

from each other in structure. but also undergo quite different types oflife 

histories. All are parasitic, but the members of the first group--Order 

Monogenea--inhabit only one host and are endo-parastic-that is to say, 

they live on or near the, external surface of their hosts and have simple life 

histories, while the second group- Order Digenea-are endoparasitic, 

that is to -say3hey are internal' parasites and found in the gut or other 

organs such ay the liver of their hosts and their life histories are complicated. 

often taking place in more than one host. Economically the endoparasitic 

fomls are more important. 

Order MONOGENEA. 

(Ec/oparasitic Flukes.) 

The fonns included in tl1is gr()Up are chiefly ectoparasites offishes, 

amphibians and reptiles, but some iniest the mouth cavities and urinary 

bladders. The posterior end of the body bears a well developed adhesive 

organ,with one or more suckers often with chitinous cUlved hooka w-ltich 

serve for attachment. The parasite feeds by sucking nutritive juices from 

the tissues of tile host. Unfortunately this group is not represented by any 

actual exhibited specimens in this gallery. 

... 
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Order DIGENEA. 

(Endoparasitic Flukes.) 
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These are internal parasites of vertebrate animals having 

compli-cated life histories in which one stage at least is passed in an 

invertebrate host-usually a mollusc. Various species infest pal1i-cular 

parts ofthe digestive tract, lungs. urinary bladder or blood vessels.' 

Specimens of a few species such as Gastrodisclfs secundus, 

Amphistol1w sp. and the bovine liver fluke. Fasciola gigantca are 

exhibited. But the best known examples are perhaps the sheep Liver 

Fluke. Fasciola hepatica and the Blood Fluke. Schistosoma. 

Explanatory diagrams illustrating the life histories of both these fom1s 

arc. exhibited. 

Life hisfOl}'o/'the Lirer Fluke (Fascio/a IlCPalica).-Thc Liver 

Fluke is a f1attened, leaf-shaped animal and is hermaphroditic. i.e .. both 

male and female sex organs are found inthe same indivi-duaL but cross­

fCl1ilization appears to be the rule in this group and copulation has been 

observed to take place between two diffe-rent individuals. Each individual 

is capable of producing about fiw hundred thousand \'ery minute eggs. 

These eggs pass through the bile ducts of the host info the alimentary 

canal and from there to the exterior through the excreta. If the eggs fall on 

dry ground t!ley generally die. but if they happen to fall on damp vegetation, 

or in \vater. they hatch out into small ciliated larvae known as the 

Miracidium. These swim about in the water or on the surface tilm of 

moisture on damp vegetation for about ten to twelve hours. and if they fail 

to come in contact with a freshwater shell (Lymaacfi '\V.) \.\ithin this period. 

they perish: but those which are lucky enough in finding a. snaiL bore their 

\.vay into the tissues of the snail; the miracidium larva sheds its ciliated skin 

and bores its way deeper in. usually into the digestive gland. where it 

undergoes great changes in shape and structure. swelling up into a sac­

like body called the sporocyst within which are dewlopecl small larvae 
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called rediae. which in tum produce finther rediae. The rediae finally give 

rise to certain heart-shaped bodies. each ""jth a long. flexible tail. These 

are knovm as cercariae. The cercariae, when mature. migrate outwards 

and escape from the body of the snail. Boon after their escape, each 

cercaria secretes a cyst around itself and within the cyst it undergoes 

further development until it develops into a minute. adult fluke. If these 

cysts are s\:vallowed by a sheep when it is eating grass or drinking the 

water where they occur. the cyst is dissolved by the digestive juices of the 

sheep. and the young flukes which are liberated bore their way through 

the wall ofthe intestines and enter the body cavity of the host: After about 

three days they infect the liver, passing through the bile ducts. In the liver 

and bile ducts of the sheep they grow into maturity. developing into the 

adult dukes. The life cycles ofthe liver fluke thus consists of an alteration 

of generations. a sexual phase in the sheep alternating \vith an asexual 

phase in the body ofthe snail. 

When sheep are infected by liver flukes. the liver becomes seriouSly 

affected and its functions are interfered \vith. The sheep is said to sutler 

iI'om, "liver rot "; it becomes dropsical and sutlers from great muscular 

weakness. The disease can be effectively prevented by systematically 

destroying the Freshwater snails in which they undergo their larval stages. 

This is done either by draining the pastures so that snails cannot survive. 

or by introducing [lucks on the pastures, as snails are largely eaten by 

ducks. 

Schistosoma (or Bilhar::ia) haematohiul11 is an important species 

of Blood Fluke. common in countries around the eastern shores of the 

J\;1editerranean, Southern Asia and many parts of Africa, They are found 

in the abdominal veins of the host, particularly in the ponal vein. 

The eggs of the wonn, which are oval. \\lith a stout spine at one 

end are carried to the small blood vessels on the surface of the urinary 

bladder. By means of the sharp spine they penetrate to the wall of the 
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bladder and are passed out with the urine. This causes bleeding from the 

wall of the bladder and the urine is bloody. The larval stages of this wonn 

are passed in the bodies of fresh-water snails. where the mature cercariae 

are liberated info the water in \vhich the snails live. These cercariae. if 

they happen to find their \vay into the body of a human host, develop 

there into, (he adult wonns. Infection may occur eilher by drinking the 

contaminated v.'ater or by bathing in it. since the cercariae are capable of 

penetrating the skin and mif:,'Tating through the body. It has been observed 

that besides man. several species of monkeys and rodents may also be 

infected with this wonn. 

Glass CESTODA (or CESTOIDEA). (Tape l-t"Orms.j 

This Class includes the tape worms which are among the best 

known examples of flat worms, and are also economically important, as 

several of them infest man. They are mostly slender. elongate. and ribbon­

shaped with a fiat body usually made up of many short sections: hence the 

popular name .. tape worm". There is no mouth or digestive tract in these 

worms, the food being absorbed directly through the body wall. Tape wonns 

are found as intesti-nal parasites in a great variety of vertebrate animals. A 

few tape-worms have a simple. unsegmented. leaf-like body like the liver 

fluke. but the "segments" or "sections" of the longer and better known 

types of tape worms are called proglottides and each prog.:.lottis is. in many 

respects. a complete flat worm in itself, in that it contains a full compliment 

of the reproductive male and female organs and parts of the excretory and 

nervous systems which are common to all the segments. 

A specimen of the dog tape \\orm. Dipylidium caninul11. and one 

of Taenia sp. from the intestines of the elephant. preserved in alcohol. are 

exhibited. But among the tape worms that infest man. Taenia soliul1l is 

perhaps the commonest species and an expla-natory diagram showing 

stages in the development of the cysticer-cus larva of this human tape 

worm is exhibited. 

206·3-8 
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The Cummon Tape worm. Taenia so/iul11. -This is a long. 

ribbon-shaped worm which may reach a length offoUl1een feet One 

end ofthe worm is attached to the inner waH of the intestines of man 

by means ofa number offine hooks set on its small head or scolex. This 

long. ribbon-like body of the tape worm lies free in the cavity of the . 

alimentary canal, \vith the head alone securely attached to the intestinal 

wall. The W0l111 absorbs the liquid food material directly through it's thin 

body wall. The body may reach a length of several feet and may be 

composed of as many as 350 "segments" orproglollides. Eachproglolli.\ 

produces both the spenn cells and egg cells. and as these become mature. 

the hinder segments drop otf one by one and pass out of the alimentary 

canal ofthc host with the excreta. 111e eggs get fertilized and the fer-tilized 

eggs develop into tiny embryos with six hooka each: the mature segments 

at the extreme hind end of the tape wonn contain a large number of such 

embroys. As the mature proglottides become detached and pass out of 

the body of the host with the faeces. those cmbr.yos contained in sllch 

proglottides remain alive for some time, but eventually they die and 

disintegrate. unless they are eaten by another secondary host. \\'hich is 

usually pig. In the stomach of the pig. the egg shells surrounding the 

embryos are digested away and the) free embryos are released. By means 

of' its six hooks. it rapidly bores its way through the wall of the gut and 

enters the blood stream. After passing through the heart. they are carried 

to the muscular tissues where they become encysted. Here: they greatly 

increase in size and develop into a rounded. bladder-like sac filled \\lith 

fluid. In this stage the parasite is called the cysticercus or" Bladder­

worm ". At one point on the surface of the bladder the wall invaginates 

and at the bottom of the invagination a small head or scolex resembling 

that of the adult wonn in all respects develops. Later, \vhen the head is .~ 

fully fonned. it is everted so that the suckers and the rows of hook a at the 

front end--all come to occupy the same positions as in the adult wonn. 

Pork infected with soon encysted bladder W0l111S may be readily recognized 

by its spotted appearance and is known as" measly pork ". If such infected 
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pork is eaten by man \vithout being sufficiently cooked to kill the parasites. 

the young tape worms reach the intestines of man where the" bladder" 

parts of these young worms are digested away. but their minute heads 

attach themselves securely to the walls of the alimentarx canal by means 

>I of the hooks and suckers. and develop into the many jointed adult wonn 

by a process of budding. The intermediate stages in the life cycles of 

some species of tape worms are passed in animals other than pigs. 

Man forms the intennediate host for some tape worms and the 

final host for others. and in the case of at least one species he may play 

either role The" Hydatids" v"hich sometimes cause enom10US s\vellings 

in vinous pm1s of the body. are huge. multiple bladder wonns. produced 

by internal budding from the originally simple bladder worms of 

Echinoeoocus granulonus. a small tape \\lOm1. the final host of which is 

the dog. The adult tape. wonn most Commonly fOlmd in man are the beef 

tape wonn (Taenia Soli um) with the pig as its principal intcmlediatc host. 

and the fish tape worn1 (Diphy!Mbothnum lotus) with the fish as its 

intennediate host. 

Tape \\'om1S give rise to far more severe symptoms in children 

and invalids than in healthy adults. The symptoms include nausea. 

abdominal pains. nervous disorders resembling epileptic conditions 

and anaemia. In order to prevent intection. all meat. especially pork. must 

be carefully inspected and ifit is found to be" measly" it must be rejected. 

or it must be so thoroughly cooked that there \\'ill he no chance for any of 

the encysted bladder \vonns to survive. 

Phylum NEM~RTINEA . 

(Ribbon Uorms.j 

The Nemertinea. or Ribbon worms are slender. elongate. 

cylindrical or flattened. vermiform animals. extremely elastic and 

capable of great elongation and contraction. Some species may attain a 
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length of several yards when fully extended. The body is soft and 

unsegmental. They possess a ciliated integument and an eversible 

proboscis lying in a sheath above the alimentary canal. They are. variously 

coloured, some species being red, brovv'n or yellmv. while others are !,-Tfeen 

or white; some are unifonnly coloured. while others are striped or cross­

banded. Most Nemerteans are marine. living closely coiled beneath stOlies. 

among sea-weeds or in burrows in rocks or mud bet\veen tide marks. but 

some inhabit deeper waters. A few are pelagic. an a few live in freshv,'ater ", 

or damp places on land. The land and fresh-water forms are gene-rally 

small and inconspicuous and much less numerous. 

This group is rare on the Madras Coast and only a small. some­

what flattened and contracted flesh-coloured specimen is reported to have 

been collected by Mr. Crichton in the Adyar backwater in 1940. 

One species. Eupolia hel11prichi, is common in and around 

Kruasadi Island in the Gulf ofMannar. where thev are found on stones .. 
especially on the southside ofKrusadai Island. The worms are slender 

and extremely contractile and sometimes over 100 cm. in length. white in 

colour, but marked dorsally with a dark trans-verse streak close behind 

the front end and followed a little further back by a somewhat wider dark 

band from which a median dark hand extends to the. hind end of the 

body. A dark mid-ventral band is also present. A specimen of this species 

from Krusadai Island is exhibited. 

Phylum ASCHELMINTHES. 

This phylum includes several distinct groups of mostly minute or 

microscopic animals with a slender body which is unsegmented or 

superfically segmented and covered by a cuticle. The digestive tract is 

complete. the intestine being usually straight. The anus is situated towards 

the hind end. Except in the Rotifers. there are no cilia at the front end of 

the body. 
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TIlis phylum is rather a heterogeneous group comprising a number 

of distinct sub-groups of small or even microscopic fornls which were 

fonnerly regarded as distinct phyla. bat are nmv treated as classes under 

the single phylum Aschelminthes. Because of their small size. the actual 

specimens of most ?fthese groups are not suitable for display in the gallery . 

Hence except for the Class Nematoda v,"hich includes the round \VOrnlS. 

some of vvhich are of considerable size. the other classes are represented 

in this gallery only by explanatory diagrams illustrating the structure and 

appearance oftypical members of the respective groups. 

Class I-ROTIFERA. 

The Rotifers, or " Wheel Animalcules" are minute. often 

microscopic animals, less than one millimetre in length. \vhich live 

mostly in fresh water or in damp places especially among mosses. A 

fe\v are marine. They ali attractive in form and colour and are active 

in their movements. They arc solitary and most of the species are 

free-living." but some are fixed and are encased in protective tubes: 

and a few are external or internal parasites. They possess vibrating hairs 

or cilia which are con centrated at the front end and the rh)1hmic 

movements of these cilia often give the appearance of rotating wheels 

in the living condition: hence the popular name" Wheel Animalcules". 

They are bilaterally synmletrical animals \vith a ehitinous skin or cuticle. 

TIle body of a typical Rotifer consists ofa head region in front an expanded 

trunk and a narrow. tail-like posterior foot usually movable and often 

terminating in two slender toes. Each toe bears a cement gland which 

secretes a sticky fluid serving for the temporary attachment of the animal 

to some substratum. 

Rotifers are world-v.ide in distribution. TIley teed mostly on minute 

algae or even larger aquatic plants. but some are commensal on other 

animals and a few are parasitic. Rotifers help in keeping the water clean 

by feeding on organic debris as well as on other organisms. A diagram 
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illustrating the structure of HydUlina senla. a. typical freshwater Rotifer, 

is exhibited. 

Class II-GASTROTRI CHA. 

The Gastrotricha includes minute. almost microscopic organisms 

ranging from 0.07 111111. to 0.60 mm. in length. They are common among 

algae and bottom debris of freshwater ponds and lakes and at the sea 

bottom. They possess long. slender and flexible bodies with a Sat. ventral 

sW"face bearing two longitudinal bands of cilia which serve t()r locomotion. 

The arched dorsal surface bears many slender spines. The posterior end 

is forked and each lobe contains a cement gland for temporary attachment. 

The mouth is surrounded by bristles and fine sensory hairs. Their food 

consists chiefly of minute unicellular algae. TIle Gastrotricha superficially 

resemble certain species of Ciliate Protozoans. An explanatory diagram 

illustrating a typical species of this group. Chaelonolus maximus. is 

exhibited. 

Class III-KINORHYNCHA (= ECHINODERA.) 

The Kil10rhyncha are a group of minute marine womlS attaining a 

length of about one millimetre. They are not unlike the Gastrotricha in 

their general appearance. but with the hinder end either rounded or lobed 

or provided with tufts of hair. They are usualiy tound in mud and sand at 

the sea bottom in shallow seas or in the deep sea. The body is encircled 

by ] 3 or 14 rings. two of which encase the head which is sUlTounded by 

spines and bears a short retractile proboscis. The trunk is encased in the 

remaining 11 rings of horny cuticle bearing spines at the sides. A diagram 

of Echinodera sp. is exhibited to represent this group. 

Class IV-NEMATODA. 

'This large and important class includes cylindricaL unsegmented, 

more or loss elongated wornlS, tapered at both ends and w-ithout 
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appendages. although teeth or hooks may he present near the front end 

and sometimes also with small suckers at the hind end for attachment. 

The body is covered with a thick. hard. resistant cuticle. They possess a 

complete and pem1anent digestive tract. Many oft.hese wonns are free­

living in soil and \vater. hut many others arc parasitic in the body fluids and 

tissues of plants and animals. They are 1110stly small or minute. but a few 

species are large and conspicuous and grow to a lenh'1h of even a metre. 

Free-living kinds are generally of minute size and arc ahundant in soil and 

mosses and among the roots of plants on which some are parasitic. Some 

are aquatic. either marine or fresh water and are found in sand or mud 

between tide marks. The eggs are microscopic and are quite. resistant to 

adverse conditions. 

Fom1erly the Nematodes were classed as a separate phylum. the 

Nemathelminthes which included also the Acanthocephala and the 

Nematomorpha. the Horsehair worms. But recently. the Nematqda and 

the-Nel11atomorpha have heen included a<; distinct classes in the phylum 

Aschelminthes and the Acanthacephala regarded as a separate phylum. 

Since the majority of free-living Nematodes are of minute size. 

only a fe\\' parasitic fonns which are of any appreciable size are exhihited. 

Some of these are from man and are patho-genic (disease-producing) 

while others are fi'om the intestines of domestic animals such as the dog or 

horse. 

111e life histories of a few of the more important parasitic nematodes 

of man. exhibited in this gallery, such as the thread\\'orm hoohvom1. 

\vhipworm and Guinea \VOml and the touch larger and more familiar 

roundwoml or eelwornl. Ascaris, are described below. The filarial worn1 

(Filaria banclY?fiiJ is illus-trated by an explanatory diagram. All these 

are common human parasites in India. The life histories of the Nematodes 

are very varied. They may he parasitic or free-living during their whole 

life. or part of it may be spent parasitically and part may be free-living. In 
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some fom1s. there is an altemation between bisexual and hem1aphrodite 

generations of which one (not the same for all species) is free-living and 

the other parasitic. On account oftheir economic importance a study of 

the life histories of the various species that infest man and domestic animals 

is of particular interest. especially from the point of view of public health 

and hygiene. 

Hookworm.--The hookwom1 disease known :AS Uncinariasis 

is caused by a small roundwonn about half to four-fifths of an inch 

in length. At the front end. which is bent back more or less like a 

hook. is the cup-like mouth by means of which the parasites attach 

themselves to the mucous membrane of the walls of the intestines. 

where in addition to Backing the blood of the host, they produce 

poison which affects the 110St in various ways. causing anaemia and 

abnormalities of appetite. The eggs of the hookwonns pass outofthe 

host through the faeces and the larva~ which hatch out from these eggs 

grow for a few days and then become encysted. In this encysted condition 

they find their \vay into another human being usually through the skin. 

thence into the circulatory system and finally into the intestines where they 

de\elop into the adult worms. There are two common species of 

bookworms-the old world hookwonn, Ancylostoma duodenale and 

the American Hookwom1. Necator americanu,I,·. which has been 

introduced also into parts of Africa and Asia. Male and female specimens 

of bath these species are exhibited. Prevention of the hookworm disease 

mainly consists in adopting proper sanitaion and avoiding contact with 

soil and water which are contami-nated with infected faeces, 

Eee"worm.-The eelworms are species of large roundworms 

belonging to the genus Ascaris. A common example of this group 

occurring in man as an intestinal parasite is Ascaris lumhricoides. These 

parasites may be tound in large numbers sometimes from one to thousand 

WOmlS being found in a single individital. In some cases there may be 

apparently no ill-efiects. but they may cause nervousness. irritability. hysteria 
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and even comulsions. This is one of the largest Nematode parasites known, 

the female averaging about ten inches in length. and occasionally even 

reaching a length of about one and a half feet. These worms are among 

the most frequent human parasites. They have a simple life history. The 

eggs may be washed from the faeces into drinking water or they may 

become dry and be blo\vTI about us dust and become attached to fruit or 

vegetables. They may thus be taken into the human body through such 

contaminated water or foodstuff, and soon after they reach the stomach 

they begin their development. Strong vermifuges such as Santonin arc 

necessary for expelling these worms from the body. Nomlally they remain 

in the alimental), canal of the host, but occasionally they may migrate to 

other parts of the host, such as the throat or other organs. and this may 

give rise to serious symptoms such as abscesses. 

Whipworm.-Apart. from the hookworms and eelworms. the 

whipwonn. Trichiuris trichiw:a. is perhaps the most common worm 

found parasitic in nian. The female whipwomls w·hich. are always 

far more numerous than the males. are about ten inches long. while the 

males are a little smaller. The human whipwoml is found almost in every 

part of the worl~ bat is especially well represented in the warmer countries. 

It infects both man and monkeys. The front part of the body is thin and 

thread-like, while the intestines and sex organs occupy the thicker posterior 

part of the body. The eggs are dark coloured. barrel-shaped.bodies and 

are passed out with the faeces ofthe host. The eggs which contain the 

developing embroys are very resistant to adverse conditions. Infection 

occurs as in the case of eel-worms and they attain maturity and produce 

eggs in less than a month after the eggs have been s\vallowed by a host. 

'. Although the whipworm feeds on blood. it does not produce any 

noticeable ill-effects on the host. 

Pinworm or Threadworm. - Another most frequent and '"\tidel:y 

distributed intestinal parasite of man is the pinworm or thread-worm. 

Chyuris vermicularis. This parasite occurs almost univer-sally in children 

206-3-9 
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at one time or another in temperate and tropical countries. It is found in 

the lower part of the small intestine and in the caecum. The adult females 

are whitish womlS about two-fifths of an inch in length, and are roughly 

about the thick -ness of an ordinary pin. The males are only about half as 

large and have the hind end of the body rolled inwards. The adult female 

worms filled with the eggs or the free eggs containing coiled embroys 

which are passed out with the faeces are usually found sticking around the 

anus in children and cause intense irritation. The resulting scratching and 

rubbing causes the fingers and finger nails becoming infected with the 

eggs which may there-by he transferred to the mouth directly or indirectly, 

thus causing re-infection or they may be transmitted from person to person 

by unclean hands. Infection may also occur by swallowing the mature 

egg-filled female worms or by eating vegetables, etc., which have 

become polluted by the eggs. Apart from the in-tense itching and irritation 

they cause around the anus, these worms may sometimes produce reflex 

nervous symptoms, probably by the secretion of ooisonous substances. 

Two female specimens from man are exhibited. 

Filaria bancrofii.--One of the most interesting groups of human 

parasitic womlS are those belonging to the genus Filaria. The best known 

of these womlS is Filaria bancrofti which causes elephantiasis in man; 

this is perhaps the commonest form offilarial disease, and is widespread 

in India and all warm tropical countries. The parasite is a minute, 

transparent little woml that occurs in human blood and lymph in many 

tropical and subtropical regions and often extending into temperate 

climates also. The larval fomls that occur in human blood are very minute, 

about one hundredth of an inch in length. During the day time very few of 

these are found in the blood-vessels near the surface of the body but as 

evening approaches these swarm and come to the peripheral circulation 

(i.e., close beneath the. skin). This is a remarkable adaptation in the life 

history ofthis parasite, for in order to develop further, they should enter 

into the alimentary canal of a mosquito and their chances of survival are 
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therefore increased if they came near the surface of the body towards 

nightfall when mosquitoes are more likely to bite the host and feed on the 

pelipheral blood. In the body of the mosquito they undergo certain changes 

and make their way through the walls of the stomach into the muscles 

where they increase in size w1til they are about one-sixteenth of an inch in 

length. Later they migrate to other parts of the body and finally to the 

proboscis from which they gain entrance into the body of another host 

when the mosquito bites, Soon after entering the circulatory system ofthe 

human host the parasites make their way into the lymphatic vessels where 

they grow and attain sexual maturity. causing obstruction of the lymphatic 

vessels. One of the" most frequent results of the blocking of the lymphatics 

is an enormous enlargement of the part ofthe body in which the blocking 

occurs giving rise to the loathsome disease known as elephantiasis. It is 

the lower limbs and scrotwn that are frequently affected. Anotl1er condition 

resulting from filarial infection is chyluria where the urine is milky and 

coagulates in a short time. Elephantiasis is seldom complet~ly curable, b\l~ 

prevention of the disease can be achieved by active anti-mosquito 

campaigns. On account of the minute size of the worms, only an explanatory 

diagram ofthis species is exhibited. 

The Guinea worm.-Another parasitic worm found in the con 

nective tissues of man. but some what distantly related to the true 

Filarid worms is the Guinea. worn1 (Dracanculus medinensis). Ifhas 

been known to man from ancient times and is supposed to be the "fiery 

serpent" mentioned by Moses. This is a frequent! human parasite in many 

parts of tropical Asia and Africa. These worms creep in the deeper layers 

of the subcutaneous connective tissues, and normally attain a length of 

two to three feet although occasionally they may reach a length offour 

feet or more. They are only about one and half millimetre in thickness. 

The female is the only sex ofthis wonn that is certainly known. 

206-3-9a 
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\Vhen ready to produce the young ones, the female \\'orm is 

instinctively drawn to\vards the surface layers of the connective. 

tissues under the skin. especially in such parts as are likely to come in 

contact with water. such as the arms or the feet and low'er parts of the 

legs. Here it burro\vs out to the surface often producing serious ulcers. 

On coining into contact \vith water, these ulcers eject myriads of these 

larvae which undergo their further development in the body of ft minute 

shrimp-like organism kno\\11 as C}clops. \Vhen all the larvae are discharged 

the adult won11 shrinks and dies and gets absorbed by the tissues of the 

host. The young Guinea womlS become fully developed in the body of 

the C)-clops in about four to six weeks and gain entrance into a new 

human host when unfiltered water infected \\1th C)!clops is taken in by the 

latter. ' 

The Guinea \\'on11. though annoying, is not in any way dangerous, 

ifit is not interfered with. lfit fails to pierce the skin and discharge its 

larvae. it may give rise to painful abscesses. TIle usual method of extraction . 

of these womlS consists in winding out the extruded part of the woml 

around a stick, and drawing it out a little further every day. Sometimes this 

method is successful, but more often it results in the snapping of the won~l 

into tw'o even beneath the skin resulting inthe liberation of thousands of 

VOW1!! worms into the tissues which mav cause fever and inflammation . ~ .-

and even prove fatal. Prevention of Guinea W01111 infection is effected by 

thoroughly filtering and boiling all drinking walet: Addition of small quantities 

of potash also effectively destroys Cyclops which is the intemlediate host. 

An entire female mounted specimen of the worm and an explanatory 

diOlbTfaJl1 illustrating its location in the an11 of the human host are exhibited. 

A few other types of Nematode parasites from the intestines of 

domestic animals, e.g., Strongylus equimJn1 from the horse. Toxocara 

canis from the dog. and Ascaridia galli from the domestic fowl are 

exhibited as wet-preserved specimens, mounted injars. 
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Class V-NEMATOMORPHA. 

(= GORDIACEA.) 

These are known as the" Horsehair worms". They are long. 

hair-like slender worms with a unifonnly cylindrical body and bluntly 

rounded anterior end. They are for the most part parasitic in the bodies 

of insects in their early larval stages. but w~en they become adult 

they pass out and live freely in the water. Adult worms may be often 

seen wriggling in the water in ponds and lakes and they often appear 

suddenly and in enormous numbers. This has led to the popular belief 

that they are long horse hairs that have" come to life" in water. The 

female deposits the long, swollen, sticky strings of minute eggs on 

the stems and leaves of aquatic vegetation. Formerly these worms 

were actually grouped with the Nematodes, but recently they were 

separated as a distinct Class. 

Phylum ACANTHOCEPHALA. 

(Spring-headed worms.) . 

The Acanthocephala include peculiar parasitic worms which live 

as adults in the intestines of vertebrates and as larvae in the bodies of 

arthropods. The chief distinguishing feature of this group is the presence 

of a cylindrical, retractile proboscis at the front end, bearing rows of 

recurved spines which serve for attachment to the intestinal walls. The 

body is usually flat and rough in life, but cylindrical and smooth when 

preserved, and is covered with a thin cuticle. Neither the larva nor the 

adult has an alimentary canaL the food being absorbed directly from the 

host's intestines. Formerly these were grouped with the Nematoda, but 

they differ from the latter in the presence of a proboscis and in the absence 

of a digestive tract. An explanatory diagram alone is exhibited to illustrate 

this group. 
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Phylum ANNELIDA. 

(Bristle-worms, earthworms, leeches, etc.) 

The Almelida include more or less cylindrical wom1S in which the 

body is composed of a series of similar. ring-shaped segments. Each 

segment is usually provided with bristles or appendages. or both. This 

phylum includes the earthworms, marine bristle-wonns and leeches. Most 

species of earthworms (Class Oligochaeta) are found in damp soil and 

fresh vv'ater, while the marine bristlewonns (Polychaeta) are found mainly 

along the sea shore. The leeches (Class Hirudinea) occur chiefly in fresh 

waters or in moistground. Some Almelids are free-living, but many species 

live in bWTows or tubes, some live as conm1ensals on other aquatic anin1als 

while a few are parasitic. Many species ofleeches attach themselves 

temporarily to the bodies of vertebrates. 

This Phylum includes four classes, as follows :­

Cla'>s l-Archiannelida. 

Class 2-Polychaeta. 

Class 3-0Iigochaeta. 

Class 4- Hirudinea. 

Of these four classes, the Archiannelida include primitive 

worms of very small size, exclusively marine, and are not represented 

in the exhibited series of Annelids in this Gallery. 

The remaining three classes are represented by mounted 

wet-preserved specimens belonging mostly to South Indian species. 

Class POLYCHAETA. 

(Bristle-worms.) 

This CI~s includes the marine bristlewom1S conunonly found along 

the sea shore. These worms generally possess feelers or other appendages 
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of various kinds. Each segment bears a pair oflaterallobes (parapodia) 

from which setae or stiffbristles project. A free-swimming larval stage 

(trochophore) is pres~nt. These wonns are abundant between tide marks 

and in shallow water in the coastal regions. but a few live at great depths. 

Some are pelagic, and some species are brilliantly coloured. The free­

living Polychaeta are largely carnivorous, but the tube-dwelling species 

feed mainly on plankton. A few species. mostly found in Krusadai Island 

and in the Gulf ofManaar area., are exhibited. Some of the more outstanding 

among these species are briefly described below~ :-

Chloeiaflava (Fig. 1 O).-This is a particularly striking species 

of polychaet worm found at Krusadai. It attains a length of about 120 

millimetres. Each segment bears a large black spot in the middle 

line. This is the most distinctive feature of this species. 

FIG. 10-CHLOEIA FLAVA : A MARINE BRISTLE-WORM 

OR POL YCHAET 

Ewythoe complanata.-This is a large worm inhabiting crevices 

in stones and coral rock on the coral reefs. It is quite common in dead 

coral and possesses thick tufts of glossy spines. When captured. it leaves 

behind large numbers of these irritating spines in one's fingers. Large 

specimens are colourless during life. but young ones are said to be brightly 

coloured (pink, greenish brown or orange-red). 
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1phione muricata. --In this species, the body is relatively short 

.and broad, and the dorsal setae ate very fine and fonn large, dense 

clusters. The head is withdrawn far back between the anterior 

segments. 

Eunice tentaculata.-Specimens of this species are chiefly found 

among stone and shingle and dead coral. The general colour is a dull 

greenish grey. Large specimens attain a length of about 130 millimetres. 

Onuphis dibranchiata.-This large Eunicid worm is common in 

the sand below high water mark in the sandy shore on Krusadai Island. 

The gills are feather-shaped and bind in this species. Another very long 

specimen. reaching a length of over two feet. belonging to an unidentified 

species of Onuphis is also exhibited. 

LOimia annultfi'!s. -This is another species ofPolychaet WOInl 

commonly occurring in the Pamban area, with bushy gills In life, its colour 

is variable, being grey or yellowish, with dark brown thoracic bands and 

ventral shields. According to Fauve1. this is only a colour variety ofLoimia 

medusa, distinguished by the tentacles being ringed with purple bands. 

Some specimens oftube-dwelIing Polychaet worms, such as 

Sabellaria sp., and Eunice tubtfex. with their tubes, encrusted with 

commensal organisms are also exhibited. These worms secrete a tube, 

. mostly composed of fine sand grains and embedded in the sandy shore or 

. in the sea bottom. Some tube-dwelling WOInlS can burrow in rocks and 

shells. 

Class OLIGOCHAETA 

(Earthworms.) 

This class includes the earthworms which have only a relatively 

fe'''' setae or bristles in each segment and these are directly embedded in 

. the body wall of the worms and not borne on paired lateral lobes as in the· 
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preceding class. Earthwomls re nearly always devoid of tentacles, feelers 

or other appendages and are mainly terrestrial or freshwater in habit, but 

a few species inhabit the sea shore. 

Earthworms live i'n burrows and are therefore well protected 

against enemies and adverse climatic conditions. After dark, they 

generally emerge from their burrows to fee dand mate. When there is 

a sudden flooding of the ground due to heavy rain. many earthwornls 

emerge from their burrows and may be seen moving about on the surface. 

Earthwomls are very sensitive to light and mechanical vibrations. Adult 

earthwomls possess the power of regenerating lost parts to a limited deb1fee. 

Earthworms have long been known as the "famler's friend". for 

in nature, they playa very effective rule in aerating the soil and rendering, 

it fertile. In many soils thousands of worms are present per acre and they 

are of ~uch practical utility in turning over the de~per layers of soil to the 

top and thus allowing air and water to penetrate. Earthworms are also 

used as baits for catching fish. 

TIle exhibited series representing this group includes, among others, 

a small habitat group showing models of the common earthw'orm in the 

act of burrowing in the soil, a portion of which is shown in vertical section. 

Wet-preserved specimens of a few species of earthworms. 

common in South India, are. exhibited. These include a fine specime'.~ 

of Moniligasfcr grandis from Naduvattam in the Nilgiris; it is one of 

the largest oflndian species of earthwomlS and attains a length of more 

than 12 inches and a thickness of over quarter of an inch. , 

I 
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Class HIRUDINEA. 

(Leeches.) 

This group comprises the leeches. They are cylindrical or flattened 

animals in which the body is composed of numerous ring-like segments. 

They possess enlarged suckers at either end serving for locomotion and 

attachment, but they have no bristles, tentacles or any other appendages. 

They differ from other Annelids in the presence of copulatOly organs and 

genital openings. 

Leeches are mostly nocturnal creatures and inhabit freshwater or 

moist places on land. A few occur as external parasites on marine fishes. 

They move about by looping movements of the body effected with the aid 

of their suckers. Some leeches are able to swim by rhythmic undulating 

movements of the body. Leeches are essentially predatory or parasitic in 

their habits. This group is well known for the blood-sucking habits of 

some species, such as the medicinal leech. Such leeches attach themselves 

firmly to the body of the host by means of their suckers and, piercing the 

skin with their sharp, tooth-like jaws, suck the blood by the action of their 

muscular pharynx. Leeches are often eaten by various aquatic animals, 

and are used as fish bait. Wet-preserved speciments of two species of 

Hirudinaria, and one of Discinisca are exhibited. These species 

commonly occur in fresh waters and neigh-bouring moist localities in South 

India. 

Phylum SIPUNCULOIDEA. 

This group includes small, unsegmented, worm-like creatures, 

popularly known as "Peanut worms". They are commonly found 

living in the shallow sand or mud or in crevices of empty shells and 

among rocks on the sea shore. When disturbed, they withdraw the fringed 

front end of their body and assume a stunted, club-shaped appearance, 

A. few species are slender and even thread-like, but many others are 
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trucker and more robust, in the form of a more or less thick, unsegmented 

worm with a baggy integument. Large forms may attain a length of about 

10 to 18 inches. 

When feeding, they extend their tentacles over the sea bottom 

and capture small, microscopic organisms by means of ciliary 

movements, Some sipunculids take in sand as they burrow and then digest 

the minute organisms that may be adhering to the sand. 

Formerly. this group was known by the name Gephyrea. About 

four species of sipunculids occur in the Krusadai Island area; of these, 

a specimen of one species, Dendrostoma sign~fer, is exhibited. This 

species is found plentifully in blocks of8ead coral on Krusadai Island and 

may attain a length of as much as three centimetres. It bears a bunch of 

target. plumose tentacles at its front end. 

PhyluDl BRYOZOA. 

(Moss animalcules.) 

This phylum includes small animals popularly known as the moss 

. animalcules. They are also sometimes known as the Polyzoa. A few species 

are solitary, but many of the Bryozoans form branching colonies, or 

incrustations, attached to objects in shallow water. Some resemble colonial 

hydroids and corals in external appearance. Anatomically, however, they 

are far more advanced than the Coelenterates. The marine kinds arc 

'" sometimes known as sea mats and lace corals and are found attached to 

rocks, weeds, shells, piers, submarine cables, bottoms of bouts, etc. Most 

mem-bers of this group are marine and live between tide marks and even 

deeper, at all possible depths. A few species, however, are confined to 

freshwater; these form delicate, plant -like colonies or gelatinous masses, 

growing on submerged stones, logs, floating vegetation, etc. 

; 206-3':'::fuii 
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Each individual ofthe Polyzoan colony possesses a well developed 

V-shaped digestive tract, with a mouth at one end and an anus at the 

other end. The front end of the body is in the form of a rounded ridge 

which bears a circle of ciliated tentacles surrounding the mouth. Food is 

captured by the action of myriads of fine, vibrating hairs or cilia which are 

borne on the tentacles. By budding they form calcareous or horny colonies, 

sometimes erect and branched, sometimes encrusting. 

Specimens belonging to a few common South Indian species such 

as Cellaria, Bowerbankia, Peerinalella and Membranipora are 

·exhibited .. Of these, the first two are common around Pam ban and 

Krusadai Islands. Specimens of Membranipora are commonly washed 

up on the Madras beach. It is tan encrusting form found abundantly 

on shells and on floating pieces of wood and possesses a calcareous 

exoskeleton. 

There are more than 2,500 species ofliving Bryozoa; but many 

more species flourished in the past Geological ages. Their 

exoskeletons have helped in the formation of massive calcareous 

deposits and locks in many Geological strata. 

Phylum PHORONIDEA. 

This phylum includes slender, worm-like creatures of varying sizes 

inhabiting the sea bottom in shallow waters. They are sedentary, being 

. attached to the substratum. They may be either found as isolated individuals 

or densely crowded together so as to cover large areas of the sea bottom. 

Each individual is encased in a leathery, horny or calcareous tube from the • 

open end of which the tentacles project. The tentacles are arranged il) a 

horse-shoe-shaped row at the front end (lophophore). These animals 

feed, by extending their tentacles and capturing minute organisms in the 

water or on the bottom of the sea by means of the mucus-covered surface 

of the tentacles. When exposed at low tide, they withdraw themselves. 
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into their tubes. Several species are brightly coloured, and when they are 

crowded together, they may impart a brilliant colour to large areas on the 

ocean floor. 

The systematic position ofPhoronids is still uncertain. They appear 

to have affinities with the Bryozoans and the Brachiopods, but probably 

they are more nearly related to the Hemichordates (a group of primitive 

Chordates). 

An enlarged diagram illustrating a specimen of Phoronis buskii 

(removed from its tube, and seen from behind) is exhibited to represent 

this phylum. 

Phylum CHAETOGNATHA. 

(Arrow worms.) 

This group comprises small. transparent torpedo-shaped marine, 

animals, popularly known as the Arrow wom1S. TI1ey range in len!:,Tthfrom 

20 to 70 mm. They are all pelagic and many species figure prominently in 

plankton collections. The body is cylindricaL with well defined head, trunk -

and tail regions. The body possesses well marked expansions-the fins. 

There are two pairs oflateral fins at the middle and towards the end of the 

trunk and a terminal tail fin. The mouth is surrounded by a lobe on either 

side bearing a series of sickle-shaped books or bristles and this feature 

accounts for the scientific name of the group, Chaetognatha. meaning 

bristle-jawed animals. They are usually unsegmented, and being 

transparent, they are popularly known also as .. glassworms". They feed 

actively on minute organisms, including diatoms and Crustacean larvae 

and other plan1,,'tonic animals, and during Life their movements resemble 

those of darting arrows, hence the popular name "arrow worms". The 

Chaetognatna are hermaphrodite, both testis and ovary being found in the 

san1e individual. 
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As the actual specimens are small and in conspicuous, this group 

is represented in the gallery only by an explanatory diagram illustrating 

Sagitta hexaptera-· a typical species of this phylum. 

Phylum BRACHIOPODA 

(Lamp shells.) 

The Brachiopoda are a small group offixed, solitary, apparently 

unsegmented animals living in the sea at all depths. They bear a superficial 

resemblance to bivalve molluscs in having then bodiesencashed in an 

external bivalved shell, but these valves are dorsal and ventral and not 

lateral (right and left) us if the case of the bivalve molluscs. One valve is 

. shaped like an ancient Roman oil hand lamp, hence the pop~lar name 

,"Lamp shells" for this group. There is usually a thick, fleshy, anchoring 

stalk, which passesthrough an aperture in this larger valve, recalling the 

hole for the wick. The animal attaches itself pernlanently to the sea bottom 

. bymeaIisofthis stal~.The actual body qfthe animal Occupies only the 

posterior part of the space between the shells. The mouth is surrounded 

by a large, W-shaped mouth groove-· the lophophore-lined with long 

ciliated tentacles which help in procuring small organisms that form the 

food of the Brachiopods. This phylum is a very ancient one and is 

abundantly represented by fossil forms since the early Canlbrian times All 

living Brachiopods are marine, solitary and usually attached. 

This phylum is divided into two classes-the Inarticulata; in which 

the two valves are nearly alike and an anus is present, and the Articulata, . 

in which the two valves are unlike and an anus is absent. 

A single specimen of Lingula with the shell valves and the long 

fleshy stalk intact, belonging to the Class Inarticulata; is exhibited. They 

live between tide marks and burrow in mud or sand with the long, muscular, 

contractile peduncle. 

... 
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HALL n.-HIGHER Il\VERTEBRATES. 

(,Vollusca. Echinodermata and Arthropoda.) 

The adjoining gallery is devoted to the remaining three major phyla 

ofInvertebrates-the Mollusca, Echinodermata and Arthropoda. The 

animals belonging to these groups are in many respects of a higher grade 

of organization than those of the groups exhibited in the preceeding gallery 

and many of them possess a very complicated structure . 

Phylum MOLLUSCA. 

The Molluscan specimens (sea shells, cattle-fish, etc.) are exhibited 

in the part of the gallery immediately adjacent to the Coral gallery. The 

exhibits of Mollusca are displayed both in wall cases and table cases with 

sloping tops along the entire length of the wall adjoining the Coral gallery, 

and consist of an almost complete systematic series of Mollusca found in 

South India. The exhibited material of Mollusca consists of both dry shelly 

and wet preserved ones with the soft parts intact, and belong to species 

inhabiting the sea, land and fresh water. 

Molluscs are soft-bodied animals. protected by an outer covering. 

usually hard, composed of some form oflimy or calcareous material, and 

without internal skeleton, except in very exceptional instances. Externally, 

most mollusca possess a head, a ventral creeping organ known as the 

foot and a dorsal covering, the mantle, which bears and secretes the shell. 

This protective shell is a leading feature of the group, and into it the animal 

can generally withdraw, but there are several molluses without a shell or 

at most only an internal shell of a more or less rudimentary nature. 

Molluscs are very widely distributed and most of them are marine, 

living in shallow waters along the sea shore, but some are deep sea forn1s 

and others are pelagic. Many species inhabit fresh water and brackish 

water while many others such as the land snails and slugs are terrestrial. 



78 GI'IDE To TilE bVERTEBRAT[ GAI.I.ERIES 

Most moluscs are free-living, but some are attached to rocks. shells or - . . 
wood, and others burrow in sand, wood or rock~ A few species float, 

while molluses like the squids and octopuses can swim freely. 

The study of Molluscs is a fascinating one, as the shells which 

.. most of them produce have always been objects of attraction owing 

to the beauty of form and colour displayed by many of them. The 

'commonest objects found on the sea beach are the shells of these soft- . 

bodied animals washed up on the beach by the waves, and hence shell­

collecting as a hobby is vel)' popular with most amateur naturalists. 

The Mollusca are broadly classified into five main groups or 

classes, of widely differing appearance and habits, namely, the 

Amphineura (the Chitons). the Gastropoda (snails, slugs, whelks, 

etc.). the Scaphopoda (tusk shells), the Pelecypoda (calms, oysters, 

scallops, etc.), ~d the Cephalopoda (cuttle-fish, octopus, squid. etc.). 

The chitff distinguishing characters of these five classes are 

briefly outlined below:-. .' 

Class Amphineura.-The body is elongated and symmetrical and 

there are numerous spicules embedded in the mantle. Of the two Orders 

into which this Class is divided, only one, the Polyplacliophora, 

characterized by the presence of eight shell valves arranged in a linear 

series, are represented in the Indian waters. These include the Chitons or 

'''Coat-of-mail shells". 

Class Gastropoda.-The shell, when present, consists of only 

one piece, which is usually well developed and spirally coiled, but 

may be occasionally rudimentary or even absent altogether. This large 

Class includes the vast majority of snails, slugs, whelks. cowries and other 

molluscs found in the sea, on the land and in fresh water. 
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Class Scaphopoda-The shell is tubular and tusk-shaped The 

animals usually lip half buried in the soft mud at the sea bottom. This 

Class includes the tusk shells (Denlalium). 

Class Pelecypoda. --These possess a bivalve shell, that is to my, 

the shell is composed oftwo pieces, right and left, hinged together by a 

horny hinge ligament at their apices or umbones. This Class includes all 

bivalve molluscs such as ark shells, clru!ls, feather shells, cockles, oysters, 

scallops, mussels, etc. 

('lass Cephalopoda. -These have a \vell developed bead and a 

circle of processes or arn1S round the mouth; a shell may be present or 

absent and when present may be external or internal. The cuttlebone, a 

\V-hite, brittle, calcareous, elongated structure, which is found frequently 

washed up on the beach is the internal shell of the cuttle-fish. This Class 

includes the cuttle-fishes, squids. octopuses. etc .. and some ofthem are 

perhaps the largest runong the Invertebrates. some species~ of giant squids 

reaching a length of oven fifty feet. 

Each of these five Classes includes a number offruuilies. many of 

which are represented in South India. and representative specimens of 

most South Indian species belonging to all the above five classes of 

molluscs are exhibited. more or less in their strict systematic sequence. 

The more important ones runong them are briefly described below, grouped 

under their respective classes ru1d families. 

Class I-AMPHINEURA. 

As already mentioned, under this Class. only the Order Poly­

placophora or Loricata is represented in the Indian waters. and hence 

only specimens of this Order are exhibited. They are popularly referred 

to as Chitons or "Coat-of-mail shells". They are characterized by the 

presence, of a flat. elongated foot with whiLh they crawl slowly on 

705-3-11 
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the substratum, a distinct head and eight shell valves on the dorsal side. 

They live among rocks, generally between tide marks, and may often be 

seen adhering to the sides of rock pools in reefs. The families Mopaliidae, 

Crypto-plaeijae, Chitonidae and Ischnochitonidae are represented on 

, South Indian coasts. The species most conu11only met with at Krusadai is 

Ischnochilon herdmani-growing to about J II] to inches in length. 

Another species common around the Madras Coast is Acanfhochifona 

mahensi5i, with tufts of glassy spicules on the upper surfaceofthe girdle 

surrounding the shell valves. Dry and wet preserved specimens of many 

ofthese common South Indian species are exhibited. 

Class II-GASTROPODA, 

This is a very large and important Class of Mollusca including the 

snails, \vhelks, cowries. limpets. sea hares and their allies. A shell is usually, 

but not invariabl>' present. When present it consists of a single piece and 

is therefore said to be univalve. It·isusually spirally coiled. The anatomy 

al the Gastropoda is characterized by marked asymmetry in the adult 

state caused by a process known as torsion. A coloured sketch to illustrate 

torsion in the Gastropoda is exhibited in the wall case at the commencement 

of the Gastropod series. 

According to the older, but better known classification. the 

Gastropoda are broadly divided into two main groups, the 

Streptoneura and the Euth)l1eura. The fom1er are bisexuaL and have the 

nervous system thrown into a figure-of-eight, while the latter are 

hem1aphrodite, in which the main nerve trunks have become secondarily 

straightened out and assumed a parallel condition. Each ofthesc sub­

classes is in its tum divided into two orders, the fOm1cr into Aspidobranchia 

and Pectinibranchia and the latter into Opisthobranchia and Pulmonata. 

The Aspidobranchia include the most primitive Gastropods in which the 

nervous system is only very slightly concentrated, while the Pectinibranchia 

include the more advanced Gastropods with a more concentrated nervous 

.. 
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system. These t\vo orders comprise the vast majOlity of marine and fresh 

water shell-bearing Gastrc pods. The Opisthobranchia are also mame, 

but exhibit marked tendency to the reduction of the shell which is either 

altogether wanting or at most only imperfectly developed and often intemal. 

lbe PU~11onata include mainly land or amphibious molluscs with adaptation 

to aerial respiration. 

The classification outlined above is the older classification, but 

the more modem classification followed by Thiele and other authors. in 

\V'hich the division into the different Orders is based mainly on radular 

characters. is the one that is generally accepted to-day. 

The- following is an outline ofthis more up-to-date classification 

Class Gastropoda-

(S ubclass Prosobranchia-

Order Archaeogastropoda (including the families 

Haliotidae. FissurelIidae. Patellidae. Trochidae. Turbinidae and 

Neritidae). Primitive [0I111S in which the gill filaments are flattened. 

Order Megagastropoda (including Turritellidae. Cerithi-idae. 

Janthinidae. Doliidae. etc.). 

Order Stenoglossa (including the families Muricidae. 

.. Buccinidae. Volemidae. Naasidae. Olividae, Vasidae. etc.). 

Order Toxoglossa (including the families Turridae. Terebridae and 

Conidae). 

Subclass Opisthobranchia-

Order Pleurocoela (Tectibranchia) (including the families 

Hydatinidae. Bullidae. etc., and also the Sea hares. belonging to the 
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family Aplysiidae, with the shells mostly fragile or rudimentary and internal). 

Order Sacoglossa (including the families Polybran-chiklae and 

Elysidae; these are forms without shells, with simple, flattened bodies or 

\\lith leaf-like appendages). 

Order Acoela-Suborder Nudibranchia (including the majority 

of shell-less molluses kno\\TI as Nudibranchs, such as Doriids, Kalinga 

ornata.ctc.; true gills are absent but secondary gills in the form of exposed 

tufts are present) . 

. Subclass Pulmonata (including the m~iority ofland molluscs and 

many fresh water shells, in which true gills have disappeared, Their 

function being taken over by the modified :\vaU of the mantle cavity). 

Order Basommatophora (including the family Siphonariidae. 

etc.) 

Order Stylonmlatophora(including the fanlilies 

Onchidiiae,Pleurodontidae,etc,). 

Subclass PROSOBRANCHIA. 

The exhibited specimens of the Gastropod molluscs consisting of 

both dry shells and wet-preserved specimens are arranged more or less 

in the sequence followed in the above classification, bTfOuped under their 

respective families. A brief account of the various main types of Gastropod 

molluscs represented in South India and exhibited in this gallery is given 

below, family by family, grouped under their respective Orders:-

Order Archaeogaslropeda.-TIlis Order includes primitive fOnTIS 

such as the Limpets (Patellidae), Key-hole Limpets, (Fissurellidae) and 

Ear shells (Haliotidae). In Limpets, the shell is conical and forms a stony 

cap under which the animal lives secure. The Limpets have a broad, sole-
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like muscular foot which assists them greatly in cJ inging to the rocks very 

tenaci-ously. They feed upon smaller sea weeds. They live between tide 

marks and arc usually gregarious. and migrate locally and return to the 

same spot periodically. 

The Key-hole Limpets (Fissure11idae) resemble the true 

Limpets in the shape of the shelL but the shell has a perforation at 

.. the apex or a slit in the front margin. The Indian species belong to 

the genus Diodora. The Slit Limpets (Emargi-nula) are rarer and live 

below tide mark. 

The Ear shells (Haliotidae) (Pig. II) may be found living under 

boulders at extreme low tide at Pamban and Krusadai. This species 

(Holio/is mriaj is quite small. while in France. Japan and other 

countries the shells attain a much larger size. A pair of exceptionally 

large shells of some foreign species are exhibited. Pearls are not uncommon 

in the mantle of some shells of this famil\'. The flesh of Halio/is is also .. 
highly valued as food (abalone). The shell bears a row of holes through 

which processes of the mantle project during life. 

FIG. II-HALlOTIS VARIA: THE EAR SHELL OR ABALONE; LEFT. OUTER 

VIEW; RI(iHT. INNER 

The Top shells (Trochidae) (Fig. 12) and the Turban shells 

(Turbinidae) are also common in the littoral regions. Turho 

inrercosfaiis is a common species of Turban shell found abundantly on 
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the reel's at Pamban. The large. characteristic calcareous operculum of 

this species is known by natives as "Rawmamu::hi" in Tamil.l~hese shells 

are found attached to stones and boulders between tide marks. One of 

the most beautiful of our common Trochids is the little button shell. 

Umboniul17 vesliarium. which exhibits infinite colour variation and is found 

in large numbers among \vater weeds in shallo\v water on mud flats and 

sandy shores. burrowing in the mud. 

FIG. 12 -TROCIHS NILOTIClS: THr TOP SIIEI.L 

The Neritids (Neritidae) are peculiar in that the spire of their shell 

is greatly depressed and the body whorl alone is inflated. Most species of 

iVerila are reef-dwelling fonns and live just below the high \vater mark, 

adhering to rocks and stones. Neritina oualaniensis is a smaIL pea-like. 

greenish shell found in brackish water on mud flats often in association 

with Umbonium. A third genus, Seplara lives on the banks of streams 

high up where it is kept damp only by spray. The sheila ofNeritids. as a 

rule, are massive. and are able to survive the rigorous conditions of the 

littoral zone. 

Order Megagastropoda.-This great group includes. several well 

kno\\TI families of marine. fTeshwater and brackish water molluscs. 

.~. 
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The Cyclophoridae include land shells which vary v;idely in form 

and size. ranging trom a depressed. disc-like shape to an elongate. tower­

staped from. but mostly globularly top-shaped. The shell is usually thick 

and the outer lip is normally thickened and everted into a prominent rim. 

The animals in which the mantle cavity is modified into a lWlg. are terrestrial. 

The T/ivijJaridae and the Ampullariidae include purely freshwater 

fomls. Vivipara bengalensis is the common banded pond snail ofIndia. 

The Ampullariidae includes the more common and larger Apple snail. 

Pi/a g/obosa. Pi/a has an air-breathing organ in the fon11 of a rudimentary 

lung in addition to a gill for use in water. This enables it to live in comfort 

for some time even outside water. It can also remain hidden in soft mud 

and still obtain air by pushing upwards to the surface ofthe mud the end 

of a long. muscular tube. 

The Liltorindae, popularly knovm as the Periwinkles, are found 

on rocky shores in alT parts of the world. They are semi-terrestrial in 

habit. The Indian species are often found clinging to stems of mangroves 

high up so a\v to be reached only by the sea spray at high tide. In these 

molluscs. the internal surface of the mantle is modified into a sort ofa 

rudimentary lung. 

The Cerilhiidae (Hom shells) also sho\\' a tendency to migrate 

from sea to land. They have long. screw-shaped shells and are often 

gregarious. and found in saline backwaters. Two large species ofl-lom 

shells. Terebralia palusfris and Telescopium teles- COp111171. are found 

in abundance crawling in the mud in the mangrove swamps of the 

Krishna and Godavari deltas, more often out of water than in it. ""hi Ie the 

much smaller shelLCerilhideaflul'iatilis. is extremely common both at 

Ennur and Pamban, where they are found plentifully in brackish water on 

mud flats. But in India, under purely freshwater conditions. the hom shells 

are replaced by the little Melania. a tuberculated shell much like Cerithiul11. 

but without the deeply channeled apelture characteristic of the latter. 
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Melania (Striatella) tuberculata is the commonest species of 

tht! germs Melania. and this is perhaps the most widely distributed 

species of all the non-marine gastropods that occur in South India. 

The Vermelidae (Worm shells) are particularly aberrant in 

habit. In the adult state. thev are alwavs found attached to rocks or . ~ . 
embedded in sponges. In early life they are free and their shells are 

regularly spiraL but alter they settle down, the spiral, as it grows, 

becomes loose and irregular. The foot becomes reduced. rermelus 

andSiliquaria are two of the common South India genera. Vermelus 

cements its tubes to rocks. while Si/iquaria lives as a commensal on 

sponges. 

The Architectonidae. including the Staircase shells, are shaped 

like a, broad, depressed cone. with a widely open umbilicus beneath. 

giving the appearance of a widening spiral staircase. The ~hell has a 

handsome low spiral. and the body whorl is angular at its outer edge. 

They are fairly common on sandy beaches around our coasts, 

especially after stonl1S. 

The Turritellidae (Screw shells) have long. elegantly tapt."fed shells. 

They live in moderately deep water in muddy sand. Their shells are often 

washed up on the beach. and are quite common on the Madras and 

Pan1ban coasts. As the shell grO\VS longer. the narrow disused portions of 

the shell towards the apex is partitioned off internally. 

The Strombidae (Wing shells) include some of the largest and 

most brightly coloured species of gastropod shells. Slromhus has a 

wing-like expansion in the shell, while in Plerocera. Ihis. wing is 

prolonged into processes. They arc remarkably active: gastropods. 

The foot is narrow and arched. armed with a long cla\\i-likc horny 

operculum. They progress by a sort ofleaping movement. They are reputed 

to be carrion feeders. 
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The. Calyptracidae include the cup-and-saucer limpets (Caly­

piraeay and the slipper limpets (Crepidula). The former are small 

and conicaL the latter, oval and much flattened. In both. an internal 

plate occurs. the remains of the original spire of the shell. They 

generally adhere to stones or to other shells. Slipper limpets sometimes 

increase so prodigiously as to prove a menace to the oyster industry. 

The Naticidae are active sand-burrowing forms. In IVatica proper, 

the shell is strong, handsome and highly polished, usually almost globular, 

but in some cases (Sinum) the body whorl is so flattened and expanded 

as to appear almost ear-shaped. The: spire is small and obsolete. Albula 

manilla is a. white, polished shell common on sandy shores where they 

live upon the burrowing bivalves that abound there. Having found a shelL 

Natica seizes it and settles down to bore a bole through one of the valves. 

When completed, the long retractile proboscis is inserted through the 

aperture and the flesh of the victim eaten out. The peculian egg-mass of 

.Natica. in the form of abroad spiral ribbon, is quite common at times on 

the mud flats and in shallow water at Ennur, Adyar, Pamban and T uticorin; 

the eggs are minute and so intimately mixed and agglutinated together 

with sand grains that they practically look like sandy ribbons. 

The .fanthinidae include the Violet snails. They are purely pelagic 

and are found floating on the surface of the sea and are often cast ashore 

alive. The foot is small and attached to it is a long, forthy-Iooking floot 

composed of bubbles entangled in a transparent secretion of the foot. 

They are gregarious and float about in shoals feeding upon oceanic 

jellyfishes. Some species attach their egg capsules to the under side of the 

float. 

The C;praeidae (Cowries) are among the host known oflndian 

shells, noted for the beauty and variety of their colour and colour patterns, 

and the exquisite polish on their shells. The young shell is elongated with a 

prominent. conical spire, but in the adult shell, the spire gets absorbed 
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inside and the shell comes to have a narrow linear aperture with usually 

toothed lips. The foot is without an operculum. The cowries live on rooky 

ground particular!y in and about coral reefs. They are often found hiding 

under boulders at low tide and are apparently limited to shallow water. 

The little Money Cowry (Cypraea moneta) is abundant on the reefs near 

Panlban. It is deep yellow in colour. Among the other numerous common 

South Indian species exhibited in this gallery, mention may be made of C 

ocellata. with tiny eye-like spots, the Tiger Cowry (C tiggris) with large, 

bordered spots, the Black Cowry (C mauritiana) a most elegant species 

with a dark chestnut, reticulated colour pattern and the Arabian Cowry 

(c. atabica), with hieroglyphic markings on the shell. 

Other large and beautiful marine shells are included in the family 

C~vmattidae (Tritonidae) (Triton shells (Fig. 13). They live in shallO\v 

water on the rough sea, bottom, The larger helmet shells, included in the 

family Gassididae are rare and are usually found about eight to ten fathoms . 

. deep on the pearl banks of the Gulf of Mannar. Cassis rz!fa, with a deep 

reddish brown shell, is found in the Laccadive Islands. Helmet shells are 

used for cameo-carving. 

The Doliidae include the Tun shells. These are large, strongly 

inflated, more or loss globular or ovoid shells generally with strong, 

spiral ribs, and are common on the Madras beach and other sandy shores 

on the East Coast. They are rather thin and fragile shells and easily get 

broken when washed ashore. 

The Pirulidae (Fig. 14) or Ficidae include the Fig. shells. They 

are more or less pear-shaped and are similar in habits to the Tun shells-

living on sandy bottom not far below the low tide mark. To enable them to '" 

crawl rapidly and comfortably over soft unstable sand, the foot in these 

two families is exceptionally wide when fully expanded, forming a flat 

sole. 
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FIG. 13-CYMATIUM VARIEGATUM : A LARGE TRITON SHELL 

From The Laccadives. 

The Bursidae include the Purse shells which resemble the Tritons 

in general appearance, but differ from them chiefly in the presence of a 

posterior as well as an anterior canal in the margin of the aperture. The 

shells of this family generally bear rows of spines or tubercles. They are 

whelk -like shells found among rocks or reefs. 

Order Stenoglossa. -In this Order are ground together most of 

the remaining families of marine shelled gastropods such as the Muricidae, 

Buccinida, Vasidae, HGlpidae, Olividae, Volu-tidae. etc. 

The Muricidae, comprising the Purples, Venus combs, etc., has 

a world-wide distribution. The handsome, long:-spined. Murex tenuispina 

(Venus' comb) is frequently brought up in nets by Madras fishennen, and 

live in moderately deep waters. These shells are ornamented frequently 

with prominent varices anned with sharp spines. The basic fonn of the 

shell is fusifonn. The foot is abruptly cut off in front. The Muricids are all 

carnivorous, living free on the bottom; they feed mostly on bivalves 

particularly on pearl oysters. The largest of all Indian Muricids is Murex 
206·3-12a 
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ramosus. This shell is found associated with the larger Homed Helmet 
. . . 

shells (Cassis corn uta) in deep water { 1 0 fathoms). The Purples ([hais, 

Drupa, etc.), are littoral shells of small size found on all rocky coasts. The 

largest Indian species of Purples are Thais hllo and Thais rudolphi-· 

F;G. 14-PYRVIA PERVERSA: A LARGE, MARINE GASTROPOD 

SPECIES IN WHICH THE SHELL IS NORMALLY SINISTRAL. 

thick shells living on rock between tide marks in Covelong. They prey 

upon other molluscs by boring holes through their shells. They also secrete 

a purplish fluid. 

The Volutidae (Volutes) include the great Melon shells with stongly 

inflated body whorl. The Melon shell (Melo indica) (Fig; 15) otherwise 

known as the "Beggar' bowl", lives in the sea bottom about five to six 

fathoms deep. When crawlinge the shell is almost completely enveloped 

by the mantle. 
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FIG. IS-MELO INDICA OR CYMBIUM MELO : THE LARCW 

MELON SHELL OR BEGGAR'S BOWL SHELL. 

The Olividae include the Olives which are among the conunonest 

species of shells found washed up on the beaches on the Bast coast. They 

are rarely seen in Malabar. These shells are noted for their high polish and 

the beauty of their marbled colouring. As in Narica. the shell is partly 

enveloped by the swollen foot. The Olives are very active snails, burrowing 

rapidly in wet sand in quest of bivalves on which they feed. The conunon 

species on the South Indian Coast are Oliva gibbosa and Oliva. nebulosa. 

They are largely used as food. 

The Marginellidae are small shells similar in appearance to the 

Olives, but the outer in is thickened. 

The Hmpidae include the beautifully coloured Harp shells the 

polished surface of which is decorated with prominent, well raised transpiral 

ribs, suggesting the strings of a harp, hence the popular name, Harp shells. 

They are found in coral reef pools in the Gulf of Manaar and in the 

Laccadives. When irritated. Hwpa conoidalis, our C0J111110n local species, 

commits self mutilation by Severing and throwing off the hinder part of its 

foot. 
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The Spindle shells (Fasciolaridae), the Mitre shells (Mitridae 

noted for their brightly coloured shells, the Whelks (Buccinidae). 

including the stout. whelk-like shells. solid, smooth and white. spotted 

with red squarish patches, the Nassas (Nassidae). which include small 

and often tiny shells common in shallow water in sandy areas are other . . 
common families of Gastropods belonging to the Order Stenoglossa, 

represented on South Indian shores. 

The, fan1ily Vasidae (or Turbinellidae) is special interest to India 

for it includes the sacred chank, Xancus pyrum (Fig. 16). 

FIG. 16-Xancus Rapa : The Sacred Chank: Left: 

Sinistral; Right: Dextral. 

It occurs nowhere in Asia outside of India and the Andaman 

Islands. The Chank is gregarious and its haunts form distinct 'beds'. ~ 

It prefers a sandy botom where tube worms abound. These constitute 

its chief food. These chank beds are often most prolific in depths of from 

8 to 10112 fathoms off the Tuticorin Coast. The egg capsule of the sacred 

chank is a fan1iliar, hom)'. spirally coiled, many-chambered structure, 

resembling a ram's hom in appearance (Fig. 17). The lower end is anchored 

in the sand by means of a broad, flange-like disc. The chank is semi.;. 

burrowing in its habits. The left -handed or sinistral specimens of chanks in 

which the aperture is on the left hand side of the obeserverare of great 
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FIG. 17-HORNY EGG CAPSULE OF THE 

SACRED CHANK : XANCUS RAI'A. 
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value on account of the extreme rarity and are held in veneration by Hindus 

and Buddhists. Two sinistral specimens of the sacred chank. together 

with the homy spiral egg capsule of this species are exhibited in the wall 

case. 

Order Toxoglossa.-The re'-maining three families, namely. the 

Turridae, Condidae and Terebridae, possess a large poison gland in the 

gullet; they together constitute the tribe of the "poison-toothed Mollusca", 

or Toxoglossa. They are carnivorous in habit. 

The Cones (Conidae) as their name implies. are more or less 

conical in shape. The spire is short and the aperture narrow and linear. 

lhis family includes many species ofbrilliantly coloured shells with attractive 

colour pattems and markings. Some species are dangerous to handle on 

account of the poisonous nature of their bite. Several common species 

inhabit our coral reefs and lagoons. Conus textile, Conus amadis, (Fig. 
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J 8),C0I1US he brae us. Canusfigulinus. etc., are some of the common 

South Indian species. The Canidae are mainly found in tropical seas. 

The Turridae, including the Slit-lips, are even more munerous in 
, 

species than the Cones. TIley are world-wide in distribution with a fusifornl 

shell, a tapering spire and an elongated body whorl. A deep slit or notch in 

the thin outer lip of the shell is their characteristic feature. 

The Terebridae includes the Auger shells; these are very greatly 

elongated. tapered shells consisting of many whorls resembling the Turret 

shells or Turritelidae. but usually with a smooth surface. and brightly 

ornamented with coloured spots. They include some of the most beautiful 

of gastropod shells. Terebra duplicala is a common Souililndian species 

often found in moderate depths on sandy bottom Terebra subulala is a 

fine shell attaining a length of more than six inches. 

FIG. 18-CoNus AMADIS : A TYPICAL CONE SHELl.. 

Subcla<;s Opisthobranchia. 

This subclass includes forms in. which the shell shows a marked 

tendency to be reduced, rudimentary, or absent altogether. It includes the 

Bubble shells (Bullidae), the Sea hares, (Aplysiidae), the large and 
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interesting shell-less group. the Nudibranchs. which have their feathery 

gills fully exposed and arranged in a circle. and other less familiar forms. 

The Bullidae. or Bubble shells. are abundant on sandy bottom in 

shallow water. TIle s\\'Ollen oval shells of Bulla ampulla are often washed 

a<;hore on the Madras and Pamban beaches. An extremely beautiful species 

is the Striped Bubble shell. Hydalina velum. with a thin. fragile shell. 

beautifully ornamented with broad. black. \videly spaced spiral bands. 

In the Phifinidae, the shell is very thin and small and almost 

embedded entirely inside the animal. The forn) of the body is fully 

adapted for borrowing. The lobes of the body are fleshy and smooth, 

without any projection a. this whole looking like an animated plough­

share. perfect for its purpose of burrowing rapidly. 

l1le Sea hares (Ap(vsiidae) are heavily built. fleshy creatures.soft-
-, 

bodied. with a thin, much reduced transparent ear-shaped bro\\'ll shelJ 

embedded in the mantle. They are common in weedy shallows in bays 

and the seaward ends of backwaters. They vary greatly in abundance 

from year to year. being seasonal in occur-renee. Sometimes they appear 

along the shores in multitudes~ at other times they are scarce. When handled, 

these animals discharge a large quantity of purple fluid from under the 

mantIe. the function of the fluid being protective. The egg masses ofAp(vsia 

are in the form oflong. tangled cords. Specimens of Sea hares are exhibited 

in the wall case. 

The Pleurobranchidae include dull-coloured. slug-like animals. 

Pleurobranchus is greenish drab in colour. with a rough surface, The 

head beats tv;o pairs of fleshy tentacles. 

Pteropods.-These are often knov .. '1) as the Sea butterflies on 

account of their peculiar shape, with wing-like lateral expansions of 

the body. They spend their whole life in the open sea often. occurring in 

206·3-13 
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vast swarms. The foot is modified into a pair of great wing-like fins. 

Pteropods form the principal food of the Baleen \\'hale. The shells of the 

Sea butterfly, Cavolinia longi-Tostris, which are thin. white and fragile, 

have often been collec-ted on the Madras Beach. 

Nudibranchia.-This is an important group of naked-gilled 

molluscs including several families, which are well represented 

among rocks overgrown with weeds along the sea shore. They include 

many beautiful and brightly coloured forms. They are slug-like animals, 

without a shell of any sort, and bearing brightly coloured, feather-like 

branched processes on the back, serving as gills. 

The rough, yellowish Sea lemon, Doris, lives largely on spon-ges, 

while the small Nudibranch, Bornella digitata, with club-shaped processes 

on the back, feeds mainly on zoophyte~~ 

On the Madras Coast, several creeping fornls occur, notably tlle 

large, ornate Kalinga ornata and species of Arminia. but the only 

Nudibranch that seems to be at all frequently thrown up on the beach is 

the curious little.blue, pelagic Glaucus marina. When in good condition 

in the sea, it floats on its back winch is whitish, the ventral surface which is 
• 

thus in pr~ctice the upper surface, being of a beautiful deep blue colour 

deep blue colour. 

Kalinga ornata is a large, beautiful Nudibranch, with its sparsely 

tuberculated upper surface adorned with a circle of well developed feathery ;;. 

gills behind, and more or less fringed with much smaller processes of a 

similarkind. It is beautifully ornamented with bright red spots and blotches. 

A species of Discodori$, found among niussele, etc., in the Madras 

Harbour is much smaller. 
. <II! . 
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Subclass PULMONATA. 

The Pulmonata are air-breathing forms in which the walls of the 

mantle cavity are modified to constitute a lung, but a few freshwater forms 

have re-acquired gill-like breathing organs. This group includes our familiar 

land snails and slugs. A few forms such as the Ellobiidae (Melampus, 

etc.), and the Siphonariidae (lung limpets) have secondarily reverted to a 

marine habitat. Onchidium-a rather robust, fleshy sea slug with a tough, 

leathery integument and a shell-less body is common on the sea. shore in 

sandy areas, particularly in Localities around Porto Novo and Kundugal 

Point at Pam ban. 

There are several common species of garden snails, the shells of 

some of which are exhibited. Formerly all these were included in the genus 

Ariophanta. but now the generic name Ariophonta is reserved only for 

species having sinistral shells and hence our ordinary garden snails with 

dextral shells have been assigned to various genera such as Cryptozona 

and Hemiplecla. Hemiplecla basileus is the large Imperial snail with a 

magnificent shell growing to about 2 112 inches in diameter, common in 

the Cochin teak forests, and occasionally eaten by the natives. Two smaller 

species are abundant in Madras gardens; one is the single-banded Crypto­

zona ligulata and the other the two-banded Cryptazona (Xestina) 

bistrialis. AchatinajiJlica is a.large land snail originally found in Africa, 

but it has been subsequently introduced into Ceylon, Andamans and parts 

oflndia where it has multiplied rapidly and has become a pest, causing 

great damage to vegetable gardens. 

Of the freshwater snails belonging to the Pulmonate group. 

Limnaea and Planorbis are the best known genera. Limnaea has a 

thin, elongated, elegantly spirally coiled shell with a long inflated 

body whorl and wide aperture, while in Planorbis the shell is dis-coidal, 

and coiled in a flat, sinistral manner. In Limnaea, the shell is thin and 

fragile. while it. is llluch stouter in Planorbis. Both Limnaea and Planorbis 
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have- the habit of crawling upside down beneath the surface of the water, 

the foot gliding along exactly as ifit were moving along a sheet of glass. 

This is made possible by surface tension of the water. They frequent all 

our tanks, ponds and streanlS, especially those with weedy vegetation, in 

hot weather, when tanks and streams dry up, they aestivate in the mud in ~ 

the same way as the. Apple snail, Pila, or the Handed pond snail. Vivipara. 

. Class III-SCAPHOPODA. ~. 
I 

The Scaphopoda are marine, bilaterally symmetrical Mollusca. 

with the body and shell elongated and more or less cylindrical. Their narrow, 

tubular shells'are known as "'tusk shells" by reason of their striking 

resemblance in shape to the tusk of?ll elephant'the concave side being 

the dorsal and the convex side the ventral. The shell is open at both ends, 

the anterior end being broader than the posterior. In the living condition. 

the foot and the cephalic tentacles known as captaculi:t can be projected 

through the front aperture; The foot is muscular, cylindrical and adapted 

for bUrrowing in the soft sand. The animals li,re halfburied in sand at the 

sea bottom, with the narrow posterior extremities of the shell projecting 

into the water. Tusk shells of the genus Denta-lium are often very common 

in sandy ground anhe sea bottom in depths of a few fathoms around our 

coasts. Their empty shells are often cast up ashore and resemble tiny, 

miniature elephant tasks ill shape. The most abundant species in South 

India is Den-talium octanqulatum with eight longitudinal ribs on the shell. 

These animals live buried obliquely in the sand with the pointed end of the 

shell pointing upwards. The wafer required for breath-ing passes through 

thesmall perforation at this end. The food of the tusk shells consists of 

Foranlinifera and minute bivalves, Tusk shells are often found abundantly <t. 

in dredge collections. 
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Class IV-PELECYPODA. (=LAMELLIBRANCHIATA). 

This Class constitutes another la.rge and important group ot shell­

beaIing Molluscs. comprising a wide variety of fomls such as the scallops. 

mussels. oysters. clanls. cockles. wedge shells. feather shells. paper shells 

and their allies. In this Class. the shell is bivalve. that is to say. it is made up 

oft\\/o valves-right and left, which are finnly hinged logether at their 

" apex. known as the umbo. The hinge hears a set of interlocking teeth-

.. 

the hinge teelh-supplemented by a. horny ligament. The mantle is also 

made up of two lobes. right and left and encloses the mantle cavitv in 

which thelamellifoml gills are. placed. The foot is generally late-rally 

compressed. and more or less wedge-shaped. aIld in many lamellibranchs 

it enables the animal to burrow rapidly in saIldor mud (Fig. 19). 

The majority of bivalves pass their lives in burrows in sand or 

mud: others anchor themselves by a cable oflinc threads the b.vssus. In 

some. species (e.g., the o)'sters).one valve is finnly cemented to rocks: a 

fe\v bore into wood aIld stone and others are active and swim by flapping 

their valves. Their food consists of minute organisms. animal and vegeable, 

. swept within the cavity enclosed by the mantle lobes by rhythmic ciliary 

movements . 

FIG. 19-- ANATOMICAL MODEL OF A CLAM SHELL 

(PHOTOGRAPH ONLY EXHIBITED). 
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According to the latest scheme of cla<;sification adopted by Thiele, 

the Class Pelecypoda is broadly divided into three orders the chief 

characters of which are briefly outlined below :-

1. Order Taxodonta.--The hinge margin bears more or less numerous, 

undifferentiated and uniformly developed teeth Two adductor muscles 

are always present. 

2. Order Anisomyaria.-The anterior adductor muscle is reduced or 

more or less completely suppressed. Real hinge teeth are scarcely present. 

but sometimes small tubercles or distinct tooth-shaped processes are 

deveJoped. The embryonic shell bears a striated hinge margin The mantle 

is open, vvithout siphons The gill lamellae are either smooth, \\lith evenly 

developed fila ments, or plaited with unequal filaments. 

3. Order Eulamellibranehiata. :'The mantle often bears poste-nor siphons. 

The anterior adductor muscle is seldom reduced or suppressed.1be hinge 

teeth are usually few in number, and those of the two valves closely interlock 

with each other A tight central tooth and Literal tooth are often present. 

The gill filaments, as a rule, form two plaited lamellae which are always 

connected together by vascular junctions. 

Each of these orders includes a number of families many of which 

are well represented on Indian shores. The chief characteristics and habits 

of the members of some ofthe more important of those families, which 

are represented by exhibited specimens in this gallery, are briefly decribed 

below, arranged unaer their respective Orders. 

OrderTAXODONTA. 

The Arcidae include the shells popularly known as the Noah's 

Ark shells. This is a large family of bivalve shells varying widely in 

appearance and habit. The hinge is straight, with a number of perpendicular 

teeth (pliodont). The best kno\\>TI Indian species are Area granosa, Area 

" . 
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fusca, Arca indica, Araca lateralis, Area in-aequwalvis, Arca 

complanata and Arca tortuosa. Several species. have been recorded 

from Madras and Krusadai. Some live attached to pieces of dead coral 

and shingle or reefs. Arca complanala-a foml covered by a hairy 

periostracum-is common on the large blocks of stone beneath the 

Pamban Bridge. 

Order ANISOMYARIA. 

The Mytilidae is the well known family of Mussels. All of them 

have elongated shells with the binge close to the anterior end and without 

hinge teeth. In Mytilus, the umbones are right at the end. The common 

Horse Mussel or Green Mussel, Mytilus. viridis lives attached to rocks 

by means of a byssus (a bunch of horny fibres). Pearls are, also produced 

by this Mussel. A large shell of this Mussel with a feyv specimens of pearls 

secreted by it are exhibited in the wall case. The Data shells, Lithophaga . -

spp.) are long, cylindrical muSsels which tunnel into Limestone rocks and 

corals and sometimes into massive gastropod shells. They bore only into 

shells, corals and calcareous rocks. 

A large and varied family, Pteriidae includes the well known Pearls 

Oysters. Pteria vulgaris (Fig. 20) and Pleria margaritifern are two of 

the most common species of Pearl Oysters recorded from Indian waters. 

They are gregarious and form regular beds around Tuticorin. Ceylon and 

the Gulf of Manaar. They live attached to rocks and stones by a strong 

byssus. They are capable of crawling short distances. 

Another section of this fanlily includes the Wing Mussels 

(Pteria chinesis, etc.), in which the shell is comparatively thin and 

smooth and the hinge margin bears greatly elongated wing-like 

expansions-the auricles. Some ofthese occur in clusters attached, to 

Gorgoniids (e.g., Avicula radiata)-
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Fig. 20--lnterior View Of Shell Of Pearl Oyster, 

Pinctada Vulgaris, Showing Formation Of Pearl. 

The IWJf:,.'710monidae ( = Vulsellidae) includes the peculiar HanID1er 

Oysters and their allies. The shell is laterally compres-sed and more or 

less flattened. with a straight. toothless hinge. The ligament bears one or 

more horny nodules. The HaI1ID1er Oyster, Malleus malleus. is a blackish, 

irregular, corrugated shelL shaped more or less like the letter' T '. the 

cross bars at the top representing the two enormously developed . ears' 

or auricles aI1d the upright bar, the high. narrow. main body ofthe shell. 

, The Pinnidae includes the large. elongately triangular shells 

commonly known as the .. feather shells'. The most common species 

Icmnd in the Gulf of Manaar are Pinna alropU11JUrca and Pinna 

bicolor-a big, wedge-shaped shell growing often a foot in length. It 

occurs commonly on the sand bottom of the east coast. Ii \ling in depths 

from just below tide mark to about six fathoms. It lies buried to half its 

length or more, point down-wards in the sand, the posterior broad edges 

gaping. It has a tongue-shaped foot and a strong byssus for attachment, 

The Peclinidae includes the Scallops and their allies. The true 

scallops are included in the genus Pecten. These shells have two well 
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developed processes of the hinge margin, the" ears" or the "auricles". In 

the young condition they attach tnemselves to stones and rocks by means 

of a byssus, but when they grow into adult shells they usually become free 

swimming and are very active in their habits. They swim rapidly by 

alternately closing and opening their valves. The edge of the mantle bears 

well developed eys. The thorny oysters (Spondylidae) in which the shell 

is beset vvith spines, are also included in this family, but these are seden-tary, 

in which the right valve becomes cemented to rocks and boul-ders. The 

smooth. circular, flattened fleshy pink shells popularly known as the "sun 

and moon shells" (Amussium pleuronectes) also belong to this family. 

The Anomiidae include the Window pane Oysters (Placenta 

placenta), The shell is large, strongly laterally compressed and often 

thin and translucent. The young shell is attached by a byssus, but 

Fig. 21-PLACENTA PLACENTA. THE WINDOW PANE OYSTER 

(INNER VIEW OF SHELL). 

the adult is unattached, without any trace ofthe byssus or byssus cleft. 

Placenta placenta is the common Window pane Oyster of the Indian 

shores (.Flg. 21), In China these shells are used for making window panes. 

The Ostraeidae include the true Oysters in which the shell is 

inequivalve, more or less irregular and the left valve firmly attached 

206-3-14 
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to some Substratum. The hinge margin is toothless: The margin of the shell 

is often thrown into folds. The foot and byssus are rudimentary. All of 

them live a sedentary life after the early free-swimming stage is past. The 

commonest South Indian, species are Ostraeaforskalii, the rock oyster, 

Ostraea virginiana or Cstraea madrasensis, the. backwater oyster in 

which the valves are more elongated and less strongly folded at the edges, 

and Ostrdea crista-galli, the Cock's comb oyster in which the margin of 

the shell Is thrown into strong, deep and sharply angular folds resembling 

a Cock's comb Oysters have shells which are extremely variable in form,.. 

and often conforming in shape to the surroundings. 

Order EULAMELLIBRAN CHATA. 

This Order includes by far the vast majority of shells known as· 

clams and cockles and comprise all the remaining families of bivalves 

recorded from Indian shores. Selected specimen:;; of shells belonging to . 

most of these families are exhibited. 

The Carditidae include the so-called "false cockles", e.g., Cardita 

hicolor, radially ribbed and spotted with reddish brown, common on sandy 

and gravelly ground. 

The Lucinidae comprise the "bladder shells" in which the shell valves are 

rounded and inflated like bladders. 

The Erycinidae (formerly known as Galeommidae) include tiny 

bivalves remarkable for the way the mantle folds are reflected outward 

over the edges of the valves, nearly concealing them. The foot is long and 

flattt;ned on the under side, Galaeomina paucis-triata and Scintilla 

hanleyi are two species with thin and fragile whitish, translucent shells, 

commonly met with at Krusadai; they possess remarkable powers of 

swnnmmg. 
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The true cockles are included in the family Cardiidae. The shell is 

rounded and almost invariably (and usually strongly) radially ribbed. Most 

of the common ribbed bivalve shells thrown up on the beach belong to 

this family. 

The large and varied family f!imeridae includes the shells popularly 

known as the clams. It comprises numerous genera, as many as fifteen of 

them being represented in the Krusadai Island area. The backwater clams 

(Meretrix ~pp.) with powerful muscular foot with which they burrow in 

soft sand and mud, are familiar examples of this family. Many of the clams 

are strongly ribhed or tubercniated and some are prettily ornamented witb 

colour markings. 

The Donacidae include the "Wedge shells". In these shells the 

umbo is placed more posteriorly and most of them possess a sharp or 

blunt keel running down obliquely from the umbo. The common Madras 

forms are Donax scortum and Donax cuneatus. The latter species is 

abundant between tide marks and for some short distance below low 

water level. These shells burrow rapidly in the soft sand and live buried an 

inch or two below the surface layer of the sand. The larger and more 

handsome Donax scm'tum with its purple, concentrically SCUlptured valves, 

is less common, but its empty valves are frequently washed ashore on the 

bench. 

The Mactridae includes the so-called "false clams", usually with 

smooth. highly polished and inflated shell valves. They are distinguished 

from the true clams by the hinge ligament being provided with a large 

internal nodule behind the cardinal teeth and the presence of a prominent 

hollow in the hinge to accommo-date this nodule. 

The Psammobiidae include species with elongated shell valves 

common in brackish water and estuarine areas. A well known example is 

the large, deep bluish, elongate shell, Sanguinolaria (Soletellina) diphos 

common in sandy areas in the vicinity of brackish water,' 

,.-.... ! 
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The Tellinidae include the "papershells" Most of them are rather 

thin, fragile shells. Numerous species are represented along the Madras 

Coast. The shell is more, or less oval, some-times elongate, or pointed 

behind The pallial sinus in large and its lower margin is often fused with the 

lower part of the pallial line. Many of these shells are found in great 

abundance in sand or mud at the bottom of backwaters. 

The Solenidae include the remarkable "razor shells" in which the 

shell valves are elongated, straight and parallel-sided, and the "sunset 

shells" in which the thin, purplish oblong shell valves are prettily marked 

with radiating white bands like the rays of the setting sun. Razor shells 

have enormously well developed foot, cylindrical in form and capable of 

burrowing easily into loose sand. At low tide, the slot-ike openings of 

their burrows are often exposed. 

The most common species of freshwater bivalves belong to the 

families Unionida,er comprising the freshwater mussels in which' the interior 

of the shell is pearly, and Corbiculidae which include the freshwater clams 

in which the shell is not pearly within, and the shape of the shell is more 

triangularly ovate, 

Lamellidens marginalis belonging to the family Unionidae is 

the common Indian freshwater mussel, generally dissected in our 

laboratories. Living specimens of this species are found abundantly 

in all freshwater ponds and rivers. These animals are ovo-viviparous and 

are very prolific breeders. 

The Giant Clams, belonging to the family Tridacnidae are the 

largest and heaviest of all molluscan shells. They are popularly known as 

the "Holy water Clams" on account ofthe use to which they are put in 

Roman Catholic churches in Europe. The shell reaches a length of four 

feet and attains a weight of over 500 pounds in exceptional cases. They 

live mostly associated with corals on reefs, and are most numerous and 
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attain their greatest size on the Great Barrier Reef and the South seas. 

They are remarkable for the powerful muscular grip of their massive valves, 

and have been known to trap the limbs of many an unwary diver who is 

doomed to a watery grave once he is caught in its fatal clutches. A pair of 

the large and heavy shell valves of the Giant Clam (Tridacna cumingii) 

from the Laccadives (Figs. 22 and 23), are exhibited in this gallery. 

Fig. 22-TRIDACNA CUMINGII : THE GIANT CLAM 

(OUTER VIEW OF SHELL). 

The Borers or Piddocks, belonging to the family Pholadidae bore 

into wood and stone. The shell is variable in size and shape. and one or 

more accessory calcareous plates are sometimes fonned. In India, borers 

are seldom found in rock; instead, they are found in peaty and clayey 

deposits or in wood. P holas orientalis, a large, fine. white sculptured 

shell, long and tapering behind, is a common Indian species found 

borrowing in the stiff clayey deposits on the North coast ofPalk Straits to 

the nest of Point Calimere. In floating timber, other borers of this family 

are found-a common Indian species being Martesia striata, a small 

whitish shell boring into pieces of floating wood. 
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Fig. 23-TRIDACNA CUMING IT: THE GIAN CLAM 

(INNER VIEW OF SHELL). 

The Ship Worms (Feredo spp.) (Fig. 24) are still more highly 

specialized for boring, but they confine their attention entirely to 

wood. The body is long and worm-like, and their burrow is lined by a 

calcareous tuba. They are greganous.and are· extremely des~ructive; to 

timber, especially to ship's timber in the tropics. The hardest wood is not 

immune to their attack. 

Finally, mention may be made of the peculiar Watering Pot or 

Pepper Potshells of the family Clavegellidae. A common Indian species 

is Brechites dichotomus. Specimens of this species are common on our 

shores, washed up after storms. They are degenerate forms, and may 

sometimes be seen embedded upright in the sand at very low tides. Their 

shells are greatly reduced and minute insize, and attached in a gaping 

position to a large calcareous tube, the anterior end of which is perforated 

by a number of pores, each pore being surrounded by a slight elevation of 

its margins. The periphery of this end bears closely arranged tubuli. The 

other extremity of the tube is open. 
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Class V-CEPHALOPODA. 

The Cephalopoda are so called because the foot, here divided 

into a number oftentac1e-like arms, is attached apparently to the head. 

They include the cuttlefishes, ~quids and octopuses. 

FIG. 24-PIECE OF WOOD ATTACKED BY THE SHIP WORM, 

TEREDO (UPEROTUS) CLAVA, A WOOD-BORING MOLLUSC. 

The Cephalopoda are divided into two main groups, namely, 

(1) the Tetrabranchiata, characterized by two pairs of gills and a lobed 

foot bearing tentacles and including the genus Nautilus and (2) the 

Dibranchiata, with only a single pair of gills and the foot modified into 

ten or eight arms bearing suckers, and inc1 uding the remaining genera 

of the Cephalopoda. All of the main types of Cephalopods are 

represented on the Madras Coast and on. the East Coast of South 

India generally, and selected specimens ofthe most important species 

are exhibited in this gallery both in the form of dry-preserved shells 

and wet-preserved specimens. 
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Subclass TETRABRANCHIATA. 

The Pearly Nautilus is the only existing fonn belonging to this 

group, but this group was much better represented in the earlier Geological 

ages (Ammonites. Belemnites, etc.). Nautilus possesses four gills, and 

a beautiful, large, spirally coiled shell, 

Fig. 25 -Section Of Shell Of Nautilus Pompilus Showing The 

Chambers, SeptaAnd Septal Funnels. 

prettily ornamented externally with wavy colour markings and with an 

exquisite pearly lustre within. The shell is divided into numerous chambers 

by means of a series 6t septa or walls which are pierced by a hole in the 

centre through which a process passes in the living state of the animal. 

Specimens of an entire shell of Nautilus pompilus and a section of the 

shell (Fig.25) to show the chambers and the septa, are exhibited. 

Subclass DIBRANCHIATA, 

This group is further divided, into two Orders: (1) the Octopoda, 

including the common Octopus and the Paper Nautilus, Argonauta, in 

which there are only eight anns, and (2) the Decapoda, including the 

cuttlefishes, squids and. the curious little Ham's hom shells, Spirula, with 

ten arms. 
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The Octopoda. Comprising the octopuses (Fig. 26) have neither 

internal nor external shells. Some attain a very large size. These are active 

creatures swimming freely in the sea and are by far the most intelligent 

among the Mollusca. They abound) in weedy shallows of the littoral zone. 

They are as a rule solitary and frequent rough bottom. 

The Decapoda include the cuttlefishes and squids. Cuttlefishes 

are less intelligent and are more gregarious in their habits., swimming s\\'ifty 

through the water often in immense numbers. Several species of cuttlefish 

are kno\\,TI from Madras and Pamban' Coasts. Their brittle, calcareous, 

internal skeleton known as the cuttlebone, is often washed up on the beach. 

The squids (Loligo) are more active, their bodies being long and torpedo­

shaped and armed with a powerful, triangular fin on each side of the body. 

The internal skeletal structure of the squids is in the fonn of a thin, horny 

blade-the gladius-which rarely ever survives being washed up on the 

beach. Squids and octopuses can propel them-selves swiftly backwards 

by the principle of jet propulsion. They all have an ink sac for defence. A 

shoal of these elegantly stream-lined squids s\\'imming through the water 

is a captivating sight. In some parts oflndia the flesh of cuttlefish and 

squids is eaten by poor people. 

The Barn's hom shell, Spirula. is included in the Decapoda along 

,""ith cuttlefishes and squids. It has a chambered, spirally coiled shell, but 

the shell is not completely internal. The species common at Madras has 

been identified as Spirula prototypes (now kno\\'TI. as Spirula spiru/a): 

this species is also common at Krusadai dai. The empty shells.ofSpirula 

are sometimes abundant on-the beaches. but very few shells with the 

animal in situ have been collected. 

206-3-15 



112 Gt:lDE To THE INVERTEBRATE GALLERIES· 

Fig. 26-0ctopus Fontaniants : The Octopus. 

ECOLOGY OF SOUTH INDIAN MOLLUSCS, 

Ecologically, Molluscs may be classified a~ marine, brackish water, 

freshwater and terrestrial and again, in each ofthese groups: there are 

different types of habitats in which the living .molluscs may be found. 

Amongmarine forms, for instance, some species may live attached 

to rocks (e.g., Chiton, Haliotis, Patella including the Limpets, etc.) by 

means of their flatened muscular foot. Others may be found attached by 

means of their byssus, e.g., Mytilus. Still others, like oysters, may be 

cemented to rocks by means of their left valves. 

Another group of marine molluscs live in sandy shores, burrow­

ing in the soft mud, e.g., Notica, Oliva, Clams, Donax, etc. Others live 

. at the sea bottom particularly buried in the sand and may be obtained by ~ 

means of dredging, e.g., Dentalium. chanks, cone shells, etc. 

Some may be pelagic, floating on the sea surface by wave action, 

e.g., Janthinidae, while a few other species possess active powers of 

swimming; e.g., the scallops (Pectinidae) and the Galaeommide. Others, 

such as the Piddocks (Pholas) are boring molluscs, boring into wood 

and stone. 
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Brackish water fonns include species of Cerithium, Neritina, 

Meretrix, etc., which are found gregariously on weedy mud flats some 

distance away from the sea and also the Periwinkles (Litto-rina) which 

climb high out of water and cling to stems of man-groves growing along 

swamps. 

Freshwater molluscs are found almost everywhere inJanks, pools, 

paddy fields and lakes and are especially abundant in water having plenty 

of water weeds which are rich in calcareous con-tent. Some species, 

such as fresh water mussels, are found on sandy bottom in clear running 

water, while others lie buried at the bottom in the mud of pools and tanks. 

The larva of the freshwater mussel. knO\\TI as the Glochidium larva leads 

a para-sitic existence, living attached to the body of some host by means 

of its byssal filanlent. 

Land molluscs are generally most abundant during and after the 

rains, and are often found in moist situations such as among decaying 

leaves and vegetation, moist grass and moss, under barks of trees, in 

crevices of stones and rocks, under logs ot wood and in groves, gardens, 

orchards, parks, sometimes sticking to and climbing on to the stems of. 

plants, and round generally wherever there is sufficient moisture. Most of 

them aestivate underground during the Sunm1er and only emerge and begin 

to be active during the wet season. During their resting period the snails 

often close the aperture of their shell with a film of dried mucus to retain 

their own moisture. This film is known .is the "epiphragm" or 

"hybemaculum" and has usually a small aperture left near the centre as an 

air passage. The operculate land snails, however, have only to close the 

mouth of their shell with the operculum. Land molluscs are particularly 

abundant on the hills many species in South India having been recorded 

from the slopes of the Nilgiris, Pulneys, Shevroy andAnanlalai Hills. Some 

snails are habitually found in the forests, the large hnperial snail, Hemiplecta 

basi/ens, found in the Cochin teak forests being a classical example. 

206-3-153 . 
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ECONOMIC AND ORNAMENTAL USES OF MOLLUSCS. 

Shellfish have been put to an enonnous variety of uses from the 

earliest times. Oysters. mussels, clams,cockles and many species ofland 

snails have been consumed as human food in various parts ofthe world. 

Oysters are. regularly cultivated in oyster farms· which are abundant to­

day in France, England and the United States of America. The English 

edible oyster is Ostravaf!dulis, the flesh of which is considered as a 

delicacy. The soft parts of the Ear shell, Haliotis, or Abalone as it is . 

sometimes popularly kno\\-TI, is also esteemed as a favourite article of 

food in certain parts of the world. In South India, however, probably the 

most favourite edible mollusc is the common backwater clam. Meretrix 

ovum. its flesh has a. fine flavour, and is tender and nutritious. 

Sheila have also been extensively employed by man as ornaments 

right from the period of the Stone Age. A few selected specimens, illustrating 

the ornamental uses of sea shellsincludinga fine specimen of cameo-carving 
l . 

on a shell of Cassis madagascariensis (Fig. 27) are exhibited in a separate 

wall case at the end of the Molluscan Section in this gallery. 

The present day primitive tribes in all parts ofthe world use shells 

in various ways for personal adornment, often by simply boring them and 

stringing them into bracelets and necklaces. In the Rameswaram shell 

bazaar, large numbers of the little, prettily ornamental spindle shell, p'vrene 

versicolor may Ire seen strung together to fonn attractive necklaces. 

Sections of such shells as the Top shells (['rochu~), Cone shells (Conu~~ ~ 

and Chank shells (Xancus) have often been polished and used as rings, 

bangles and armlets. 

, At the present day, the range and variety of the ornamental Uses 

of molluscan shellsare practically endless. The Helmet shells (Class is 

spp.) are largely used for cameo-carving which is a flourishing skilled 

industry in Italy- Several large and attractive shells such as those of Nautilus 

4. 
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and the Giant Clam have come in handy for use as lamp shades and 

ornamental pieces in gardens and aquaria. Pearl oysters which yield the 

precious :natural pearls of commerce have formed the basis of a valuable 

industry in Ceylon, Tuticorin and other parts in the East from very remote 

times. 

Fig. 27-The Helmet Shell (Cassis Madagascariensis) 

Showing Cameo-garvikg. 

In some parts of the world shells have been used a<; a medium of 

exchange. Of these the best known is the Money Cowry, ()praea 

moneta, which is still largely used as currency in parts of West Africa. 

Among the tribes of North Western America. a species of Dentalium 

\vas employed as money till recently. 

In China and Japan. the translucent shells of the large. flattened, 

Window Pane! oyster (Placenta placenta) are ground down, polished 

and used as window panes instead of glass, and there is a well established 

"Window Shell" Oyster fishery farnl near Trincomalee in Ceylon. The 

silky byssus of Pinna, the Feather shell, has been woven into gloves, 

caps and stockings. Taranto. in South Italy. being the centre of this curious 

industry. Indelible dyes have also been extracted from various marine 
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Gastropods, such as Murex, Thais and Aplysia. Apart from these finer 

uses of shells, they have been valued as a. rich source of caclium carbonate 

and have been .employed extensively forthe manufacture oflime and in 

agriculture, for enriching the soil which is deficient in lime. 

Phylum ECHINODERMATA. 

(")lm:fishes, brittle stars, sea urchins, etc.) 

This Phylum includes the starfishes (Class Asteroidea), brittle stars 

(Class Ophiuroidea). sea urchins, heart urchins, cake urchins. sand dollars, 

etc. (Class Echinoidea), sea cucumbers (Class Holothuroidea) and the 

sea lilies and feather stars (Class Crinoidea), besides several extinct groups. 

They are all radially symmetrical and most of them possess a fiml, spiny 

outer casing or skeleton composed of small, calcareous rods and plates. 

The Holothurians or sea cucumbers, however, have a soft, slug-like body, 

\\ith a thick, leathery integ1U11ent and their symmetry is superficially bilateral, 

although fundamentally they are also radially symmetricaL 

The Echinodermata are exclusively marine and may he f01U1d living 

on the sea shore and on the sea bottom at all depths. They are mostly free 

living, but are generally sedentary or sluggish in their movements. A fe\v 

are pelagic. Some species of sea lilies-are pernlanently attached by means 

of anchoring stalks, but a few (e.g., Antedon) swim in the open sea and 

only temporarily attach themselves to some substratuhl. 

... 

Echinoderms vary a great deal in their form, colour, size and ": 

external appearance. Starfishes normally have five arms but the 

number varies from five to fitly and some may be in the foml of pentagonal 

discs without distinct amlS. In the ophiuroids or brittle stars, the body 

consists of a small, rounded, central discwith five slender, jointed and 

flexible arms exhibiting serpentine movements. The sea urchins are globular, 

hemispherical or elongately ovoid in shape, many of them with long, 

moveable spines, while the disc urchins or sand dollars are flattened, and 
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disc-like, with minute spines. The Crinoids or sea lilies are flower-like, 

with a cup-like body with five branched arms and the Holo-thurians or 

sea cucumbers have elongated, soft, sausage-shaped bodies with a leathery 

skin and may he variously coloured. Many extinct species, especially those 

allied to the Crinoids are kno~n from the Palaeozoic rocks . 

.. Representative specimens of most of the common species of each 

of the five classes of Echinoderms, mostly occurring on South Indian shores 

and on the reefs in and around the Gulf of Manaar, ate exhibited. The 

exhibits consist of both wet and dry-preserved specimens and are 

accompanied by descriptive labels and illustra-tions. wherever neceSSaI)'. 

Subphylum ELEUfHEROZOA. 

The mouth is usually on the lower surface and the stalk is absent. 

This Subphylum includes all Classes ofliving Eehinodemls except the 

Crinoidea or sea lilies. 

Class ASTEROIDEA. 

This Class includes the starfishes or sea stars. The body is star­

shaped and consists of a flattened central disc with nonnally five radiating, 

tapering arms. The arms are not, as a rule, sharply marked off from the 

disc. The mouth is placed in the centre of the under (or oral surface) and 

from it a groove radiates along the oral surface of each aIm. This groove 

(known as the ambulacral groove) is bordered by many spines and from 

it many slender processes kno\\n as 'tube feet' protrude in four or two 

rows. These tube feet serve for locomotion and in the capture and haIldling 

offood. The body wall of the starfish is mude up of a, tough meshwork of 

small calcareous plates placed close together. Inside the body, there is an 

elaborate svstem of canals-the water vascular system-which serves 

the functions of circulation, respiration and excretion through the aI11oeba­

like free cells that float in the contained fluid. This system opens out to the 



118 Gll£)E To TilE h\ERTEBRATE GALLERIES 

exterior by mcans of a sieve-like. perforated plate-the madreporila­

on the upper or aboral surface. The tube feet are really parts of thin water­

vascular system and by regulating the pressure of the fluid in the tube feet, 

the starfish is able to effectively use the tube feel in attaching itself to the 

substratum or other objects, and in locomotion. 

Starfishes are all marine and are generally found on sandy shores 

or among stones and shingle on coral reefs. They usually spend most of 

their time attached to some solid substratum and crawl about slowly on 

the sea bottom to a limited exent. There is no "head". and the animal can 

progress in any direction over a surface \\7ith equal ease. The starfish 

feeds on molluscs, clUstaceans, tube-dwelling Polychaet wonns and other 

marine invertebrates. Its favourite food appears to he bivalve molluscs. 

They capture their food by means of their tube feet and most starfish have 

the habit of everting their stomach and enveloping the prey by applying 

the inner surface of their baggy stomach over them and slowly digest 

them. When astarfish begins to feed on a bivalve mollusc, it lies over the 

prey and applies the tube feet to its shell valves. Gripping the valves by 

means of its tube feet, it exerts a continued pull over the shell valves which 

finally yield to the pressure and gape open. The starfish then everts its 

stomach over the soft body of the bivalve and digests it. On commercial 

oyster beds, starfish can cause serious havoc by eating large numbers of 

the oysters. Many starfishes- have the power of automatically severing 

their arms from the disc and regenerating the lost parts. 

Several specimens of starfish. including the common, lafl~e, robust, 

multicoloured starfish, Pentaceros hedemanni, (Fig. 28) abundant at 

Pamban and KlUsadai. the large. red, thick-spined starfish. Oreasler lincki 

(Fig. 29) common off the coast ofTuti-corin, and the common starfish of 

the Madras beach. Astropecten 

". 

• 



Gl'IDE To THE INVERTEBRATE GALLERIES 119 

Fig. 28--Pentacer08 Hedemanni : The Starfish (A Species Common 

ATPamban). 

Mauri/fanus, With Rather Sharply Pointed, Slender and brittle anns, are 

exhibited. A single specimen of the large. pentagonal disc-like starfish, 

Anthenea regali.~' from the Ganjam Coast. in which the disc is large and 

the arras relatively short, broad and bhmtly pointed. being almost merged 

into the disc, is another notable specimen among the exhibited series of 

starfish which include, among others several small. disc-like specimens 

belonging to species of polmipes and Asterina common around Pamban. 

An enlarged coloured illustration showing living starfishes in their natural 

hues and in their native haunts is also exhibited to illustrate the typical 

habitat of starfishes 

206-3-16 
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Fig. 29-Dreaster Lincki : The Starfish 

(A Species Common At T uticorin). 

Class OPHIUROIDEA, 

This Class includes another group of star-shaped Echinodemls 

known as the brittle stars. The body consists of a small, flattened, 

rounded disc, from which five distinct arms radiate, sharply marked off 

from the disc. These amlS are slender,jointed and fragile and are capable 

of sinuous, serpentine movemehts. being quite flexible. There is no groove 

on the oral side of, these arms and the sieve-like plate marking the entrance 

to the water vascular system (madreporite) is placed on the oral surface. 

The tube feet are small and without suckers and they are only sensory, 

aiding in respirat~on and partly in feeding, but do not help in locomotion. .' 

The brittle star moves by pushing and pulling upon the surrounding objects 

by means of its long, flexible arms. The arms are almost solid and all the 

digestive and reproductive organs are confined to the central disc-like 

portion of the body. The stomach is sac-like, but there Is no anus. the 

indigestible waste matter being east out through the mouth. 

Ophiuroids live on the sea bottom in shallow as well as deep 

water biding in crevices between stones or sea weed or burying 
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themselves in the mud or sand. They become more active at night. They 

feed on minute organisms as well as small molluses and crustaceans and 

on organic matter contained in the bottom debris. Some species of 

Ophi uroids fire found living as cammen-KIIs inside the bodies of sponges. 

They move by rapid sepentine movements of the arms holding to objects 

by one or more arms and pushing with the other und thus jerking the body 

along. They can also swim by means of undulating movements of their 

nmlS, TIle arms break readily find can be ea<;t off easily when the animal 

is in'itated; but they are rapidly regenerated. Ophiuroids in their tum are 

eaten by fish. 

A few species of brittle stars conU110nly found on the Madras and 

Pamhan beaches are exhibited. Of these, one species. Ophiorhele danae 

is common among oysters. etc .. attached to piers wooden posts, etc., 

and lives in the harbour area in Madras. It is 

a small species with six arms instead of the normal five. 

Class ECHINOIDEA. 

This Class comprises the group ofEchinodemls popularly kno~n 

as sea urchins, cake urchins, heart urchins. disc nrehins or sand dollars; 

The shape of the body is varied, and may be spherical, globular, ovoid, 

cushion-shaped or discoidal. They are without free arms or rays. They 

possess a shell composed of small. closely fitting calcareous plates and 

usually carrying nU111erous slender or thick movable spines. The mouth is 

on the under or oral surface, and the anus either at the opposite. end on 

the aboral (or upper surface) or somewhere between the mouth and the 

apical area. Sea urchins are globular or hemisphercal in shape while, heart 

urchins are elegantly ovoid and more or less heart-shaped. The sand dollars 

and disc urchins are Battened and disc-like. 

206-3-16a 
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Although there are no arms, five areas (ambulacra) 

correspond-ing to the five arms are clearly marked on the shell or 

.' "test" of the sea urchins in the form of double series of perforations through 

which a corresponding double series oflong, slender tube feet project 

out. The intervening areas (inierambulacra) are wider, and sometimes in 

the'form of oval petal-shaped areas (petaloid ambu/acra), but there are 

no tube feet in these intervening areas. In the common, trne sea urchin 

(Siomopneustes) the shell is very thick and hears numerous tubercles on 

which are mounted strong, stiff spines which can be moved by means of 

muscular action. 

Living members of this Class fall into two main groups or 

subclasses, namely, (1) the Regularia (or Endocyclica) in which the 

body is more or less regularly hemispherical and symmetrical and in 

which the anus is central and placed on the upper or aboral surface, 

and a masticatory. apparatus known as the "Aristotle's lantern" is 

always present; this group includes the true or regular sea urd'linS; and (2) 

the Irregularia(or Exocyclica) in w'hich the anus is marginal on the aboral 

or oral surface and the body has secondarily assumed a slightly bilateral 

symmetry. Most of them do not possess an Aristotle's lantern. 

Several specimens belonging to common South Indian species 

representing both these two major groups are exhibited. 

Subclass REGULARIA (ENDOCYCLICA). 

The exhibits pertaining to this group consist of several 

speci-mens of the large black-spined Sea urchin, Stomopneustes 

:<. • 

vario-/aris (Figs. 30 and 31) which is very common on coral reefs in ;f 
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Fig. 30·--Stomopneustes Variolaris : The Sea Urchin: 

(With The Spines Intact). 

}"" --' 

and around Pamban and Krusadai Island in the Gulf of Mannar. Its very 

large, thick, black spines are sometimes used as slate pencils. Dried and 

' .. ble~ched specimens ofthe empty white shell and the masticatory apparatus 

(Aristotle's lantern) of this species with all its parts disarticulated and 

labelled are also exhibited. A specimen of Echinometra mat/wei. with· 

greenish, more slender spines. found at Krusadai, and specimens of 

Salmacis bicolOl: with very slender. purplish spines. and Temnopleures 

toreumaticus with a small, globular body and very fine spines are among 

the other notable exhibits of Regular sea urchins displayed in this gallery. 

Fig. 31-Test Or Shell Of The Sea Urchin: 

Stomopneustes Variolaris : (With The Spines Removed). 
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Subclass IRREGlJLARIA (EXOCYCLICA). 

Several specimens of disc urchins, Echinodiscus bi.~pel.lorafus, 

cake urchins, C1J'lJeaSfer spp., and heart urchins (family Spatangidae, 

e.g., Lovenia elongala) with marked bilateral symmetry, are, exhibited 

both as wet-preserved and dry-preserved specimens. These species are' 

mostly from the sandy shores of Rames\:varam. Pamban and Krusadai 

Island. 

LOl'enia elongala is a typical heart urchin and is the only species 

of Irregular Echinoid found alive in the Krusadai Island area on the 

Kundugal mud flats. Dead shells ofthe ovoid fom1, Echinolampas ovatus 

(family Cassidulidae) and of the flattened cake urchins of the species 

Clypeaster humilis{Fig. 32) (family Clypeastridae ) are also common in 

the Pam ban area. and a feY,! specimens of these species from Pamban are 

also exhibited. 

Fig, 32---Clypeaster Humilis : The Cake Urchin 

Class HOLOTHUROIDEA. 

This Class includes sausage-shaped Echinoderms popularly 

known as the sea cucumbers, with more. or less elongated bodies 
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and. a leathery integument which contains microscopic. calcareous spicules 

of different shapes; these spicules are helpful in identifYing the species as 

they assume definite and characteristic shapes in different species. The 

mouth is situated at the front end of the tube-like body. surrounded by 

about ten to thirty retractile tentacles, which correspond to the oral tube 

feet of other groups of Echinodernls. There are no arms, but the penta­

radiate symmetry is still indicated by the presence offive longitudinal zones 

of tube feet along the entire length of the body. The Holothurian habitually 

lies on one side of the hody with the other side (dorsal side) uppermost; 

this uppermost side bears two rows of tube feet and the other (ventral) 

side in contact with the substratum bears the remaining three zones of 

tube feet; thus the animals have secondarily assumed a bilateral symmetry. 

The tube feet bear suckers and serve for locomotion. The internal structure 

of the Holothurian is also peculiar in certain respects. There are two 

structures consisting of a system of elaborately branched tubes. called the 

re5piratolJ' frees, and the water pumped in and out of these tubes serves 

the fllllctions of respiration and excretion. Some Holothurians have a cluster 

of white. sticky tubes (Cuverian orgam) attached to the tenllinal part of 

the digestive tract. When irritated. these are thrust out and the enemy is 

entangled by the sticky threads which elongate on contact with sea water. 

Hence the popular name "cotton spinners" sometimes applied to the 

Holothurians. 

Sea cucumbers are generally sedentary and lie sluggishly on the 

mud or sand on the sea bed at varying depths or sometimes burrmv in the 

surface mud or sand. They feed on the organic material contained in the 

bottom debris and move about slowly by the action of the tube feet. When 

irritated or excited. Holothurians have the habit of eviscerating. i.e .. the 

entire complex of their internal organs are cast out as a defensive device; 

but the animal is none the worse for it, as it can rapidly regenerate all the 

lost parts and become nornlal once again. Economically. some species of 

sea cucumbers are valuable. as they are edible. In Malaya, China and 
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other parts of the East. the leathery integument of some species of 

Holothurians is boiled and. then dried in the sun to produce the delicacy 

known as "trepang" or "beche-de-mer" \""hich is used in preparing soup. 

Fig. 33-Holothuria The Sea Cucumber 

Several species of Holo/huria and species of Stichopus and 

Actinocucumis mostly from Krusadai Island, Rameswaram, Pam ban 

and Tuticorin shores are exhibited as wet-preserved specimens, 

Holothuria alra (Fig. 33) is dark puplish bro\\TI (almost blackish) in life 

and often attains a length of almost one foot or even more. It is abundant 

and widely distributed and is very common on the lagoon on the south 

side ofKrusadai Island. Holothuria scabra is another common, but much 

less abundant species found in the Pamban area, reaching a length of 

about a foot and is much thicker than Holothuria atra, being nearly four 

inches in dianleter~ The ground colour of Holothuria scabra is variable, 

ranging from grey to almost black. variegated by transverse yellow streaks. 

The living colours have faded badly in the preserved specimens exhibited. 

Stichopus chloronotus is another fairly common species, which has rows 

oflarge, conical tubercles on its body. Actinocucumis dttficilis is a small 

• .OJ. 
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species attaining a length of at most about seven centimetres only and is 

brownish grey in colour during life. 

Subphylum PELMETAZOA. 

Both mouth and anus are on the upper surface in this group. lbe 

body is encased in a cup-shaped skeleton. The animals are usually attached 

to some substratum either directly or by means of a stalk on the aboral 

side. TIlis subphylum includes a number of Classes which are to-day totally 

extinct. Only one Class, the Crinoidea (the sea lilies and feather stars) 

contains living representatives. 

Class CRINOIDEA. 

This Class includes flower-like Echinoderms with branched arms 

resembling feathers and popularly known as sea lilies and leathers stars. 

TIle body is in the shape of a small cup-shaped structure or clayx composed 

of calcareous plates. From this cap, five flexible, arms radiate and each 

anTI branches into two fomling ten even more slender appendages each 

bearing a number of small lateral branches, and resembling a feather in 

general appearance. In the sea lilies, the. lower surface of the cup bears a 

jointed stalk which attaches the animal to the sea bottom by means of 

root-like outgrO\,ths or cirri. In the feather stars. however. the stalk is 

absent. but they anchor themselves by means of a bunch of flexible 

processes or cirri. Both the mouth and the anus are on the upper or oral 

surface o£ the disc-like covering of the cup-chaped body (the calyx 

. corel~. The oral surface of each arm contains a groove-the ambulacral 

groove lined with cilia and beset with numerous tentacle-like tube feet. 

These tube feet and the cilia serve to procure the microscopic organisms 

on which the Crinoids feed. 

Crinoids live on the sea bottom at all depths from below the low 

tide mark to depths of over 12,000 feet. They readily cast off their arms 

~06·3-17 
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or portions of the calyx in self defence, but they can easily regenerate the 

lost parts. Crinoids are sometimes infested by parasites. The stalked 

Crinoids or sea. lilies, which live attached to the sea bottom by means of 

their long stalks, are generally gregarious and foml extensive under-water 

gardens. The remaining Crinoids known as the feather stars (e.g., Antedon) 

have no stalk, and can swim about with the aid of their long, flexible, 

blanched anus, butt they frequently hold on to o~iects on the bottom by 

means of their bunch of cirri. Many living Crinoids are brilliantly coloured 

in hues of yellow, red, brown or green. 

Crinoids were particularly plentiful as fossil1Dnus in the Palaeozoic 

rocks but only a comparatively few species are found living today, and 

even these occur mostly in the deeper parts of the ocean. They are rather 

rare around South Indian shores. 

Wet-preserved specimens of the feather star Antedon :-,p. from 

Tuticorin, showing the oral and aboral aspects of the animal and a 

very fragile, dry-preserved specimen of the species Antedon palmala 

from Pamban are exhibited. The feathery branched arms are clearly 

displayed in both these exhibits. 

Phylum ARTHROPODA. 

'This large phylum includes by far the majority of the known species of 

animals, the individuals of many of the species being numerically very 

abundant. It includes the crabs, shrimps, lobsters, etc. (Class Crustacea), 

the insects (Class Insecta), the spiders,scorpions, mites and ticks (Class 

Arachinda), the millipedes and centipedes (Class Myriopoda) and the 

primitive Annelid like fonus included in the genus Peripafus (Class 

Onychophora). 
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The body of a typical Arthropod is bilaterally symmetrical and 

segmented extemally. with some or all of the segments bearing paired 

appendages of which at least one pair function as jaws. The appendages 

are all jointed: hence the name Arthropoda meaning '~iointed-foot animals". 

·The body is covered by a thick. chitinous cuticle which forms an effective 

IfIi exo-skcleton. The nervous system and sense organs are well developed. 

This is the only major [nvertebrate phylum in which most of the species 

are terrestrial in habit and this phylum contains the only group ofInvertebrate 

.. animals which are capable offlight. nanleJy. the insects'. 

Arthropods are very widely distributed and occur at all altitudes 

on mountains even as high as 20.000 feet and in the ocean depths as far 

deep as 18.000 feet. They are found in the most varied situations and 

types of habitat. and di fferent species are variously adapted for life in the 

air. on land. in the soil. in fresh \vater. brackish water and in the sea. Some 

species are parasitic on plants or animals. while some. especially species 

ofinsects. have evolved a high degree of social organization and live in 

colonies. 

Many arthropods. particularly cntstaceans and insects, are of great 

economic importance. Many species of crabs. shrimps and lobsters are 

edible. while a large number of species of insects are injurious. to man. 

either carrying disease or living as pests. feeding on crops. stored food. 

timber. etc. Some fomls such as scorpions and spiders (Arachnids) are 

poisonous and can produce severe injuries to man and other animals. 

The presence of a hard. rigid, chitinous cuticle which covers all 

parts of the body necessarily limits the size offile animal. Periodical shedding 

of the extemal cuticle (moulting or ecdysis) therefore becomes necessary 

to pemlitthe growth ofthe animal. 

The classification of the Arthropods is complicated. Some regent 

workers have divided the Arthropoda into a number of Subphyla and 

each ofthese in turn into Classes thus-

206-3-17a 
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SubphYlum 1:- Onychophora: Primative, worm-like 

Arthropods, with stumpy legs, e.g., Peripatus. 

Subphylum 2:- Trilobita: Extinct, marine fonns. 

Subphylum 3:- Caelieerata: Including the Classes (1) Meros-

tomata. comprising the King Crabs and the 

extiuct Eurypterids, (2) Pycnogonida, the sea 

/ 
spider and (3) Arachnida, comprising the 

scorpions, spiders, mites, ticks. etc. 

Subphylum 4:- Mandibulata: Including the Classes (1) 

Crustacea, comprising the crustaceans such as 

crahs, shrimps, etc., (2) Insecta the insects and 

(3) Myriopoda, the millipedes and centipedes. 

Subphylum 5:- Pentastomda : Parasitic degenerate, soft, 

unsegmented wonn-likecreatures, including the 

Linguatulids. 

Subphylum 6:- Tardigrada:Minute, aquatic or terrestrial 

creatures known as the Bear animalcules. 

However. for purposes of the present handbook. it is far more 

convenient and simpler to recognize the following main Classes of 

Arthropods, and this is in essence. the broad scheme of classification 

followed by Borradaile and other authors in their latest texthook on the 

Invertebrata (1963 edition).-

Class 1 - Onychophora 

Class 2 - Trilobita 

Arthropods with a thin cuticle 

and a soft muscular body alL e.g., 

Peripatus. 

Extinct marine arthropods with 

the body divided into three Jobes. 

1/> 

~ 
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Class 3 - Crustacea 

Class 4- Myriopoda 

Class 5- Insects 

Class 6- Arachnida 

Aquatic, semi-aquatic or 

terrestrial Arthropods with t\',,·o 

pairs of feelers: e.g" Crabs, 

lobsters, etc. 

Terrestrial Arthropods with one 

pair of feelers and many pairs of 

walking legs; e.g.. centipedes and 

millipedes. 

Terrestrial or aquatic arthropods 

with one pair offeelers and three 

pairs of walking legs. Includes the 

insects. 

Terrestrial and aquatic arthropods 

with the first appendage in the 

form of a claw-like pincer 

(Chelate) and usually with four 

pairs of \valking legs. Include the 

spiders. scorpions. mites and 

ticks, and also the King Crabs. 

Selected representative specimens of most of the conmlon south 

Indian species of arthropods belonging to the above Classes, except the 

Trilobita which are extinct are exhibited in this gallery. more or less in the 

proper systematic order. Where the specimens are too minute or 

inconspicuous, or where it has been found difficult to secure original 

specimens, clear, labelled diagrams, photographs or enlarged models v,ith 
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suitable explanatory labels have been exhi-bited so as to fiJI up the gaps in 

the classificatory series and thus maintain a certain amount of continuity in 

the sequence of the exhibits Specimens and illustrations to illustrate the 

economic importance of certain arthoropods, especially insects. their 

nesting habits. social organization life histories. structure. etc., are exhibited 

in their appropriate places wherever possbile. ~. 

At the commencement of the Arthropod series in this gallery, a 

series of enlarged diagrams shO\ving the chief characteristic external features \ 

of each ofthe main classes of Arthropoda are displayed with all the parts 

labelled so as to present a comparative picture of the external morpholohTY 

of the various cla<;ses of mihropods, accompmued by a classificatory label. 

This series is intended to serve as an introduction to the Arthropodan 

specimens exhibited in this gallery. 

Out of the six classes of arthropods enumerated above. the 

Trilobita are extinct and are not represented by any specimens in the gallery. 

Specimens of the Classes Onychophora and MYTiopoda, are exhibited in 

the vertical part of the eases installed in the comer at the right extreme end 

of the gallery immediately adjoining the passage leading to the Fish gallery. 

, These two groups are represented only by a comparatively very few 

specimens. and may be conveniently dealt vvith first in the present aCCOW1t. 

The other three main classes are much larger groups and occupy by far 

the greater proportion of the exhibition space in this gallery and will be 

described in the following sequence in which they are arranged In the 

gallery: (1) Crustacea: (2) Insecta: and (3) Arachnida. f< 

Class ONYCHOPHORA. 

This class includesprimative. worn-like arthropods. with a soft, 

thin cuticle and a series of short, stumpy walking legs. The Lead is not 
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marked offfrom the rest of the body and bears one pair of feelers. one 

pair ofja\\'s and one pair oftubercIe-like structures -the oral papillae. 

The members of this group are rather unifon11 in structure and are 

zoologically of great interest are they show many Amlelidan characters­

features which comlect the Arthropods \vith the Annelida to which the 

Arthropods, in fact are most closely related in the general plan of their 

organization. 

These animals live in dark. moist places. in rock crevices and 

under logs of wood. rotting timber or under stones. They bear a 

superficial resemblance to other crav,;ing animals like earthwonns 

and millipedes and they have preserved several primitive features. They 

require a moist atmosphere and are extremely susceptible to drought. 

They avoid light and are cryptic in their habits and are thus rarely seen in 

their native habitat. They move about slowly and deliberately. feeling their 

way through by means of their extremely sensitive feelers. Wllen initated, 

they forcibly eject the.contents of their slime vesicles from their oral papillae. 

They use this as a. defensive device. They are carnivorous. feeding on 

wood lice. tem1ites. etc. Almost all species are viviparous. 

PcripalUS is the sole major genus of the group and comprises 

about sixty to seventy species showing marked discontinuous 

geographical distribution. These species fall into several distinct groups 

accordi;lg to their geographical distribution. designated by distinct genelic 

names such as Neoperipalus. Congo-peripalus. Austro-peripalus. etc. 

The only genus found in India is TjphloperiplllUs. and a single small 

specimen of l}phloperipalus sp. is exhibited as a wet-preserved 

specimen. 
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Class MYRIOPODA. 

The Mynopoda include the Centipedes and the Millipedes. They 

have a long, slender body. with a distinct head, bearing a single pair of 

feelers; a pair of jaws (mandibles) and one or two pairs of maxillae. The 

trunk is long and segmented and each segment bears one or two pairs of 

walking legs. This class is divided into four sub-classes. but most of the 

common and more familiar forms belong only to the following two main 

suh-classes and the exhibited specimens of this class also belong only to 

these two major sub-divisions :-

(] "Sub-class Chilopoda" (including the Centipedes); and 

(2) Sub-class Diplopoda (including the Millipedes or the 

"thousand -legged worms" as 

they are sometimes known). 

Sub-class (-CHILOPODA. 

This sub-class comprises the Centipedes. They have a long, 

slender. segmented. dorso-ventrally flattened body. The bead bears a 

pair oflong feelers, conspicuously jointed. The first segment of the body 

bears a pair offour-jointed poison claws and on each of the other segments 

except the last two there is a pair of small. seven-jointed walking legs. 

The genital opening is situated at the hind end of the body. 

Centipedes are poisonous creatures and are mostly camivorois, 

preying chiefly on insects and earthwomls. They easily kill their prey by 

poison exuding from a duct in the poison claw and the prey is then chewed 

by the mandibles. Centipedes occur mostly in the warmer cotUltries, hiding 

under stones and logs of wood during the day and becoming active during 

the nights. Some species are oviparous while others are viviparous. Some 

centipedes in the tropics may attain a length off nearly eight inches and. 

their poisonous bite can be extremely painful and even prove fatal to man. 

"," 
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A few specimens belonging to the most common and familiar South 

Indian species are exhibited. Of these, Solopendrella subspinipes is the 

largest and most conspicuously coloured with bright transverse bands. 

Scutigera is another common form with a short and thick body and with 

fifteen pairs of extremely long. slender legs, increasing in length posteriorly. 

These are agile centipedes which prey on insects, but are harmless to 

man. 

Sub-class II-DIPLOPODA. 

The millipedes (or the so-called "thousand-legged worms") are 

including in this sub-clause. They are chiefly distinguished from the 

Centipedes in having cylindrical bodies, in the segments of the body bearing 

each two pairs of walking legs and in the genital opening being situated far 

forwards. on the 3rd segment, behind the head. The trunk is differentiated 

into an anterior "thorax" consisting offour segments and a posterior region 

(abdomen) consisting of double segments, each with two pairs of legs. 

The external skeleton of the body is usually rigid, being strengthened by 

limy deposits. Many species are brightly coloured. 

Millipedes inhabit humid, dark places and are usually found hiding 

beneath stones or rotten logs of wood. They move slowly, and the 

munerous legs seem to move in a series of waves from the hind end forwards 

as it moves along. They feed on dead vegetable matter and also on animal 

matter. In South India there are about three or four species which are 

particularly common and are most abundant during and after the rains, 

when they may be seen in large numbers crawling about on wet mud and 

amidst dead foliage in gardens and compounds. Some species roll 

themselves up into a spiral coil when disturbed. Millipedes are found all 

over the world. but the largest and most colourful specks are confined to 

the tropics. 

Specimens of three common Madras species are. exhibited. They 

include the large. dark red, robust species, Thyropygns,nigrolabiatus 

206-3-18 
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which attains a length of four to five inches and two smaller forms. 

ChondronlOrpha severini and .¥enolobus earn ({Cx. The latter is the 

small red millipede \\,;th a black median longitudinal stripe along its back. 

A dark, blakish green millipede with rows of prominent bright yellow spots 

along the sides (Po(vdesmus sp.) also occurs abundantly in Madras during 

the monsoon. 

Class CRUSTACEA. 

The Crustacea constitute a large and important class of Arthropods 

and are mostly aquatic in their habit being adapted for an aquatic mode of 

respiration. They include a host of widely dittering fornls such as the water 

fleas, fairly shrimps. barnacles crabs, prawns. lobsters and their allies. 

Most of them are marine, but many species inhabit freshwater ponds and 

tanks, and a few are terrestrial. 

The chief distinguishing characters of Crustaceans are as follows: 

the body is composed of (1) a head fornled of five fused segments with 

o two pairs feelers (antennae) and one pair of mandibles (jaws): (2) a thorax 

composed of2 to 60 segments either dis-tinct or variously fused: and (3) 

and abdomen with numerous segments usually distinct. 

Crustaceans often have a shield-like covering or carapace over 

the head and parts of the throax. either in the form of a dorsal plate or 

two lateral valves. There are numerous appendages \vhich are 

variously modified. Respiration is nom1aIly carried on by means of .t; 

gills. The sexes are separate (except in the Cin'ipedia and in some 

parasitic Isopods). 

The Lobster (or Crayfish) is a typical large-sized example of a 

Crustacean and serves as a suitable introductory exhibit for the Crustacea. 
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A dry-preserved specimen of the Spiny Lobster. with all its external parts 

individually labelled. is therefore exhibited: this will help in understanding 

the salient external features of the external morphology of a typical 

Crustacean. 

By far the great majority of Crustaceans are free-living; some are 

gregarious and occur in enoronious ·'schools·'. The barnacles are sedentary 

Crustaceans, being attached to some substratum and look more like shell­

bearing molluscs. or they may even be parasi-tic. Certain other 

Crustaceans such as Isopods are also commensal or parasitic on various 

aquatic animals. Some parasitic species are so profoundly modified that 

they scarcely look like a Crustacean at all. Most marine Crustaceans 

pass through several larval stages. the younger ones of which are quite 

unlike the parent animals. 

The Crustacea are divided into the following main Subclasses 

and Orders. Typical representative specimens belonging to common 

South Indian species included in most of these major groups are 

exhibited mostly as \,.,et or dry-preserved specimens. Where the 

specimens are too small or fragile. or where they are not easily available 

or suitable for display. clear explanatory diagrams \,.,ith descriptive labels 

are put up to represent such h1fOUPS and to fill up ~he gaps in the systematic 

series. so as to maintain the conti-nuity in the taxonomic sequence-

Subclass I 

Branchiopoda - Free-living. mostly freshwater 

Crustaceans with compound eyes (e.g. 

water fleas, etc.). 

Subclass II Ostracoda - MMinute Crustaceans with bivalved 

carapace. 

206.3-'\ Sa 
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Subclass III 

Subclass IV 

Subclass V 

- CopepodaFreeee or parasitic, small, or 

microscopic Crustaceans, without 

compound eyes. 

- Flattened Crustacea with compound eyes, 

parasitic on fish. They are known as 

"Carplouse" 

- Cirripedia-Fixed, mostly hermaphrodite 

. Crustaceans, without compound eyes in 

the adult state. Includes the Barnacles. 

Subclass 1-. BRANCHIOPODA.· 

This group includes small, minute or microscopic, free-living 

Crustacea, with compound eyes and usually with a carapace. There 

. are at least four pairs of thoracic appen·dag~s \yhich are in most cases 

broad, leaf-like and margined by gills. There are no abdominal 

appendages. These are mostly freshwater Crustacea. This group includes 

several Orders and common species of each of these Orders are illustrated 

by well labelled enlarged explanatory diagrams, as the specimens 

themselves are too small for display. The Order Cladocera includes the 

Water flea, Daphnia o~fuSa, which is illustrated by a diagram. Water 

fleas are minute freshwater Crustaceans usually with a bivalved carapace 

which does not enclose the head. 

Subclass U-OSTRACODA. 

These are minute, bilaterally compressed Crustaceans, with a 

bivalved carapace which encloses the entire body. Only two pairs of • 

thoracic appendages are present. This Subclass also comprises several 

Orders, but a diagram of Achtheres percarum, a gill parasite of the perch 

and the trout, belonging to the Order Podocopa alone is exhibited to .. 

represent this Subclass. 
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Subclass III-COPEPODA. 

This group includes mostly small to microscopic. either free-living 

or parasitic Crustaceans of variable form. without compound eyes or 

carapace. and typically with six pairs of thoracic limbs. There are no legs 

on the abdomen, but the abdomen carries eggs in the female. The species 

are either marine or freshwater. 

Free-living Copepods are aquatic Crustacea of minute size. but 

often so abundant as to foml one of the most important sources offood 

for carnivorous fishes. They are thus of very brreat economic importance. 

Parasitic Copepods often attain a comparatively larger size. but 

are necessarily much less abundant. They belong to a number of different 

groups. are modified to varying degrees and exhibit great diversity in their 

life history and structure. The males are usually smaller. often very much 

smaller than the females and usually retain more of their Copepod 

characters. Usually they are free-swimming. but some live in a dwarfed 

condition attached to the female. 

The eggs may be deposited singly. but arc usually carried in a 

single or paired pocket on the sides of the abdomen in the female. 

Diagrams of a few selected species of free-swimming and 

parasitic Copepods, representing the various families and suborders 

of this group are exhibited with explanatory labels. 

Subclass IV-BRANCHIUR4.. 

This Subclass includes Crustacea Witll a flattened. disc-like body 

and compound eyes. They are temporarily parasitic on rishes, both in 

fresh and salt water and are popularly known as Carp lice". They possess 

a suctorial mouth and carapace-like expansions of the head and an 

unsegmented abdomen devoid of appendages. F omlerly this group was 
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included as an Order under: the Copepoda. A diagram of ATXU/US 

fh/ia(,(.!lIs. a common species of carp louse. is exhibited to represent this 

Subclass. 

Subclass V-CIRRIPEDIA. 

This group comprises sessile (i.e .. fixed) Crustaceans. popularly 

known as Barnacles. In this group. although the larvae may be free­

s\\imming. the adults are sesile. attached or parasitic. The carapace 

becomes a mantle round the body and usually bears calcareous plates. 

They are for the most pm1 hennaphrodite. without compound eyes in the 

adult. There are typically six pairs of thoracic appendages behind the 

mouth and these are used in gathering food. The abdomen is reduced and 

vestib~al. 

Bamacles may be seen in en0l1110US numbers on rocks or wooden 

posts by the sea shore that are submerged by the tide. The shelly plates 

which co\,en.he animal are strong enough to protect the animal from drying 

up when the tide recedes. Stalked barnacles (e.g .. the Goose barnacle. 

Lepas (/l1ser~(era) are less well protected, but are common on floating 

timber. on which they may often he fOlmd dead or dying. when it is wa"hed 

up on the shore. Some barnacles attach themselws to the carapace of 

trutles (e.g .. Che/ol1obia spp .. others to the tails of sea snakes and yet 

others iivc in sponges. Some ha\'e become highly specialized parasites. 

The larval stages ofbamacles are free-s\vimming. TI1e initial stages 

(/,v'aup/ius and Melal1(fuplius) develop finalJy into a "C)pris" stage vvith 

a bivalve shell which settles down and gets attached to some suhstratum. 

After this. the adult fom1 is gradually assumed. 

Brandes develop with great rapidity. They settle in large numbers on the 

submerged parts of ships from which they have to be scraped to prevent 

loss of speed by the increased friction \\'hich th ey cause when the vessel 

lsmovmg. 
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Specimens belonging to some of the common South Indian species 

of stalked and sessile barnacles are exhibited. The sessile barnacles 

exhibited include Ba/al1us tinlinabu/u11I and Cheiol1ohia lesludinaria 

(Fig. 34). TI1e latter is an oval. convex f01111 found attached to the carapace 

ofturtles. The stalked barnacle exhibited is Lepas sp. popularly kno\vn 

as the Goose Bnancle . 

Fig. 34--Chelonobia Testudinaria : The Turtle Barnacle. 

This Subclass is divided into a number of Orders of which the 

Order Rhizocephala is specially interesting as it includes parasitic forms 

vd1ich have degenerated to such an extent that they have lost the 1101111al 

... Crustacean structure. A typical example is Saccu-lina. The body is sac­

like. without any appendages. but with absorptive roots perietrating the 

body of the crab on which it is parasitic. A diagram to illustrate the 

morphology of a Rhizocephalan compared with that o1'a n011113.1 Cirripede 

is exhibited. 
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Subclass VI-MALACOSTRACA. 

This Subclass includes the more highly organized groups of 

Crustacea comprising the labsters, prawns, shrimps, crabs, etc .. 

besides many smaller and less familiar forms such as the Sand hoppers, 

Woodhce, etc.They possess compound eyes. usually borne on stalks 

and typically. a carapace covering the thorax. The body is, as a rule, 

composed of 19 segments, of which five form the head. eightthe thorax 

and the remaining six the abdomen. Rarely.the abdomen is composed of 

seven segments. The head is fused to one or more thoracic segments. All 

the six abdominal segments bear appendages. 

The Malacostraca are divided into a number of divisions and 

Orders of which mention may be made here only of the more important 

OIies which are represented by exhibited specimens and diagrams in this 

Gallery. Many ofthese groups comprise small and inconspicuous species 

. not suitable for display. Most of the specimens' exhibited belong to· the 

Older Decapoda. comprising the"prawns, crabs and lobsters since the 

species included in this Order are very. numerous and are abundantly 

represented on the South' Indian shores. 

Order NEBALIACEA. 

The carapace is bivalved. The abdomen is composed of seven -­

segments while in all the remaining Orders that follow, the abdomen is 

. composed only of six segments. They are email marine Crustaceans 

reaching a length of 12 mm. An enlarged diagram of a female of Nebalia 

bipes is exhibited. 

Order ANASPIDACEA. 

These have no carapace. They are confined to the freshwaters of 

Australia. An enlarged diagram of the side view of the female of Anaspides 

tasmaniae is exhibited. 
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Order MYSIDACEA. 

This group includes small, mostly marine, and usually pelagic 

Crustaceans, popularly known as the "Opossum Shrimps". The 

carapace covers most or all of the thoracic segments. The eyes, when 

present, are stalked. They are mostly carnivorous. An enlarged diagram 

of the typical species, Mysis relicta, is exhibited to represent this group. 

Order CUMACEA. 

This Order includes small, mostly marine organisms burrowing in 

sand or mud. The carapace bears two anterior plates often joined and 

produced over the head. The abdomen is slender. 

OrderTANAIDACEA. 

This group includes mostly minute, marine Crustaceans inhabiting 

burrows or'tubes. The carapace is small. Eyes, if present, are borne on 

short, immovable stalks. They are found in the ocean up to a depth of 

about 12,000 feet. An enlarged diagram of the female of a typical species, 

Apseudes spinosus, is exhibited to represent this Order. 

Order ISOPODA. 

The Isopoda are a large group Grustacea exhibiting much variety. 

They are popularly known as Pill Bugs and Wood Lice. The body is 

usually depressed dorso-ventrally and there is no carapace. The eyes are 

not stalked. They are found in salt or freshwater, among plants or under 

stones. Some are terrestrial and many are parasitic on fishes and other 

Crustaceans and show much degeneration in their structure. The large 

marine Isopod, Ligia exotica is widely distributed and is abundant on 

boats. A specimen of this species, and another specimen of the parasitic 

Isopod Bopyrella thomsoni, together with diagrams of one or two other ' 

species are exhibited. 
I ' 

206-3-19 



144 Gl'lDE To THE bVERTEBRATE GALLERIES 

Order AMPHIPODA. 

This group includes small Crustaceans, popularly kIl0\\'11 as the 

Sand hoppers, which are often abundant onthe sandy beaches especially 

where the coast is stre\\TI with large quantities of drift sea weed The body 

is without a carapace and often laterally compressed. The abdomen is 

flexed ventrally between the third and fourth segments. They are mostly 

marine, but a few species inhabit freshwater. One species is parasitic on 

whales (the Whale louse, Cyamw). The. slender-bodied forms are 

abundant on sea weeds, hydroids, etc., around Pam ban. A wet -preserved 

specimen of one of these species. Caprella sp., from Pamban, and an 

enlarged diagram of another typical species, Gammarus locusla. are 

exhibited. 

Order STOMATOPODA. 

This Order belongs to a Separate division of the Malacosttar.a 

and includes the more advanced forms known as the Mantis Shrimps. 

Tney are marine and are found on the sea bottom in the sand or in 

crevices of stones and rocks. They are known as Mantis Shrimps on 

account of the peculiar. knife-like folded foml of the second pair of 

thoracic legs which somewhat resemble the front legs of the praying mantis. 

Some species are edible Specimens of a common Madras ,species of 

Squilla, viz., Squilla raphi-dia, one of Gonodaclylus glabrus from 

Krusadai, and two specimens of the much larger Lysiosquilla sp. (one 

wet and the other dry-preserved) are exhibited. 

Order DECAPODA. 

This group belongs to yet another major division of the 

Malacostraca and is the most highly advanced among the Crustacea. 

~ )t includes all the larger and more familiar Crustaceans such as crabs, 

pra\\'11S, shrimps and lobsters. The members of this Order are characterised 

#J. 
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by the presence of five pairs of"walking legs" some of which may be 

used for grasping. The whole of the thorax bearing these legs and the 

appendages in front of them is covered by a single shell-like shield or 

carapace. They are mostly marine. but some are freshwater and a few are 

terrestrial. Many species are edible and are economically important. 

This Order is divided into three more or less distinct groups or 

Suborders and selected representative specimens of many ofthe important 

South Indian species of all these three groups are exhibited both as dry­

preserved and wet-preserved forms. The three groups are as follows :-

(l) Macrura (Shrimps. prawns, lobsters. etc.); 

(2) Anomura (Mole crabs and Hennit crabs); and 

(3) Brachyura (True crabs). 

Suborder MACRURA. 

This group is divisible into two subdivisions, namely. Macrura 

Natantia, comprising the shrimps and pra\vns, and Macrura Raptantia, 

comprising the lobsters. 

MACRURA NATANTIA. (Shrimps and Prawns). 

These are long-tailed. swimming Decapod Crustacea and are 

mostly edible. The body is more or laterally compressed and the 

abdomen is well developed. The abdominal legs function as powerful 

swimming appendages. Shrimps (Penaeidea) may be distin-guished from 

pra\vns (Caridea) by the pleura ofthe second abdominal segment which 

overlap those in front in the latter, but not in the former; by the third legs 

which are always chelate (unless much reduced) in the former, but never 

in the latter; by the gills which are dendrobranchiate (i.e., branched and 

tree-like) in the former and phyllobranchiate (flattened and leaf-like) in 

the latter: and by various other less conspicuous characters. 

206-3-19a 
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Both shrimps and prawns usually pass through a series of more 

or less extensive larval stages after leaving the egg. This is most complete 

in some of the shrimps which hatch in the "N auplius" stage, with only one 

median eye and three pairs of append-ages. The Nauplius develops into 

a Zoea larvae with paired eyes and a broad cephalothorax and slender 

abdomen; the Zoea in its tum develops into a "Schizopod" stage by 

transformation of its rudimentary thoracic appendages into regular biranloUS 

swimming limbs. The Schizopod stage grows more or less directly into 

the adult. 

The life history of the prawn, Penaeus, is illustrated by an 

explanatory diagram. Several wet and dry-preserved specimens of 

prawns belonging to common South Indian species, including 

Palaemon carcinus (Fig. 35) and Penaeus indicus are exhibited. 

FIG. 35-PALAEMON CARCINUS: THE PRAWN. 

Several species of Alphaeus occur in and around Krusadai Islands; they 

are remarkable for the sharp, clicking sound they produce by means of 

their enormous claws during life. Two specimens of Alphaeus strenuus 

from Krusadai Island are exhibited. The larger species such as Palaemon 

care in us and Penaeus indicus and several other species of prawns and 

shrimps are highly edible and are therefore commercially valuable. 

--. 
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A specimen of the small shrimp, Periclimenes brevicmpalis from 

Krusadai Island is also exhibited in the present series as an interesting 

example of symbiosis. A number of different species of pra\\TIS are knO\\TI 

which live in close association with other animals, but without any apparent 

parasitic association. Periclimenes brevicarpalis is, for instance, always 

found on the disc of giant sea anemones (especially Stoichachtis 

giganteum). It is transparent and practically colourless when alive, except 

. for a pattern of opaque yellow patches which resemble flakes of broken 

shell which have drifted on to the anemone. In spite of its comparatively 

large size, therefore, it is by no means easy to distinguish it in its natural 

location. Why the anemone makes no attempt to catch and eat it is not 

knO\\TI. 

A much smaller species of the same genus, P. ~pini.forus. lives in 

association with Madreporarian corals; and a number of other Crustacea 

are likewise associated with other organisms. 

MACRURA RAPTANTIA. 

(Lobsters.) 

In this group the body is not laterally compressed and the abdomen 

is well developed. There is a broad tail fin fonned by the expanded tem1inal 

appendages. This group includes large Crustacea such as lobsters and 

crayfishes. Three species of Spiny lobsters occur on the Madras and 

Pamban Coasts. Of these, large, dry-preserved specimens of Panulirus 

da~ypus and Panulirus ornatus from Madras, Krusadai and Kilakarai 

are exhibited, two of them in wall cases and one in a sloping show case. 

In the latter specimen (of Panulirus dasypus) all the external parts are 

individually labelled to illustrate the external morphology of a typical 

Decaped Crustacean (Fig. 36). Panulirus ornatus attains a very large 

size, the specimen from Kilakarai exhibited in this gallery being 4 1/2 

inches across the carapace and 1 1/2 feet long, or even more than 
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double that length if. the antennae are included. Only dead, empty 

shells ofthe lobster have been collected from the beaches in and around 

Krusadai Island. Lobsters are generally brightly and ornately coloured 

during life and they usually live on the rocky sea bottom, feeding on 

worn1S. snails, fishes and other crustaceans. They are highly edible and 

considered a delicacy in most parts of the world. The larva of the 

Spin)' lobster is known as the Phyllosoma larva, an illustration of which 

is exhi-bited in the sloping show case beside the adult dry specimen. 

Suborder ANOMURA. 

This group is intermediate between the Macrura (prawns and 

shrimps) on the one hand and the Brachyura (crabs) on the other and 

exhibits a great variety of forms. The trunk legs of the last pair are 

weak and not used in locomotion or for catching hold of prey. The 

abdomen is usually bent under the thorax. 
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l11e Anomura are divided into two distinct groups-the Anomura 

Hippidea comprising the Mole crabs and the Anomura P<leouridea including 

the Hermit crabs. and selected specimens of common species of both 

these groups are exhibited. 

ANOMUR;\ HIPPIDEA. 

(Mole crabs), 

In this sub-group, the end segments of the 2nd to 4th trunk legs 

are curved and flattened. and the abdomen is symmetrical and bent under 

the thorax, Specimens of both the common species: of Mole crabs 

occurring on the Madras Coast. namely. Emerita asiatica (formerly 

known as Hippa asialica) and Albunea .'}ymnista are exhibited. They 

inhabit the sandy shores and are burrowing in habit. Albunea .\)'I11117isla 

(Fig. 37) lives below the low tide mark and bears very long antennae 

which. when opposed toget!1er. form a long. narro\\' tube which serves 

for respiration when the animal is buried in the sand. Emerita asiatica 

(Fig. :38) is pinkish in colour and live s bet\veen tide marks and is often 

exposed to view for short periods when the waves rt·:ede. but it rapidly 

bUlTows again in the sand and hides itself. 

ANOMUBAPAGtJRIDEA. (Hermit crabs). 

In the Hermit crabs. the sixth abdominal limb. when present. is 

adapted for holding the body in the shell of a gastropod mollusc or other 

covering; and is not used for swimming. The abdomen is almost always 

asymmetrical. soft and twisted. or bent under the thorax. Hermit crabs 

occupy the empty shells of gastropod molluscs. their soft abdomen being 

twisted to fit the spirally twisted interior of the shell cavity. The shell 

provides adequate protection to the hem1it crab. especially to its soft and 

vulnerable abdomen. The last two pairs of thoracic appendages are also 

reduced and adapted for carrying the shell. 
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FIG. 37-ALBUNEA SYMNISTA : THE MOLE CRAB. 

In addition to'carrying the shell, many hermit crabs also have 

sponges, sea anemones. worms, etc., living with them in close association. 

These associations are examples of commensalism and are mutually 

advantageous to the animals concerned. 

Several species ofhernlit crabs occur around Madras and Pam­

ban Coasts, and are common especially between tide marks on the 

reefs. Wet-preserved specimens of Pagurus setifer (family Paguridae) 

from Pamban, and Coenobita rugosus (Fig. 39) (family Coenobitidae) .. i. 

from Krusadai Island, together with a photograph of another species 

of the family, Eupagurus bernhardius. are exhibited to represent this 

group. 

The family Coenobitidae also includes the very large and 

remarkable Robber crabs or Coconut crabs. a fine specimen of which 

is exhibited separately in an adjoining case preserved as a wet mount. 
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The Coconut crab or Robber crab, Birgus lalro (Fig. 40 and 41) is a 

gigantic air-breathing Pagurid crab. often more than a foot in length. It 

lives on land. often sheltering in holes and crevices in the ground, near the 

coasts of many coral) islands in the Indian and Pacific Oceans where 

,_It coconut trees abound. The crab ascends the trees for picking the nuts. It 

feeds on the kernel of the coconut which it extracts by hammering on the 

eye-hole of the coconut with its heavy claw until room is made for the 

small claw to enter and extract the kernel. It also uses the husk of the 

coconut to line its burrow. 

FIG 38-EMERITAASIATICA: ANOTHER SPEDCIES OF 

MOLE CRAB. 

FIG 39---<:OENOBITA RUGOSUS : THE HERMIT CRAB (IN SITV) 

INSIDE GASTROPOD SHELL. 

206-3-20 
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Fig. 40-BIRGUS LATRO : THE COCONUT CRAB 

OR ROBBER CRAB; (DORSAL VIEW), 

The Nicobar Islands have devised an ingenious method of trapping 

the Robber crab. They tie tufts of grass to the trunk of the tree at a 

considerable height from the ground. The crab, as it descends down the. 

tree feels the tufts of grass and lets go its hold under the impression that it 

has reached solid ground and falls down to meet its end. 
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FIG 41-BIRGUS LATRO: THE COCONUT CRAB 

OR ROBBER CRAB: (VENTRAL VIEW). 

Suborder BRACHYURA. 

This group includes the true crabs and comprises a very large 

number of species. Specimens (both dry and wet-preserved); 

belonging to most of the common South Indian species are exhibited. 

The)' belong to different families and it would therefore be most convenient 

to describe them in the present handbook f"Jfouped under their respective 

families. 

Crabs are characterized by the abdomen being reduced and tucked 

underneath the enlarged front part of the body which is protected by a 

broad shield-like plate, the carapace. As the abdomen acts as a protective 

flap for the eggs as these develop Into embryos, it is usually much broader 

in the female than in the male. 

206-3-20a 
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Crabs exhibit an extraordiriary variety of shapes and colours. Some 

live on land and some in freshwater, but the majority of the species are 

marine. The aquatic forms are specially adapted for swimming. the terminal 

segments of the last pair of thoracic legs being oar-shaped in such forms. 

Some crabs are found in regular association with other animals. exhibiting 

various degrees of commensalism, leading on to parasitism. 

The life history of crabs is very similar to that oflobsters,but in 

crabs, a Megalopa larval stage usually intervenes between the Zoea and 

the adult forms. The Magalopa has a large abdomen. and its appendages 

are much the same as in the adult. 

The species of crabs represented in this gallery are almost 

exclusively marine and belong mostly to the families Calappidae. 

Portunidae, Leucosiidae, Xanthidae. Graspidae Ocypodidae, Maiidae and 

Dorippidae. 

Family Calappidae.-The family includes the Box crabs, in which 
" 

the front limbs are broad. somewhat flattened and crested and when at 

rest. they are closely apposed to the front of the carapace so that the crab 

superfically resembles a compact rectan-gular box in this position. 

Specimens of the typical species, Calappa hepatica from Krusadai Island 

and Matula victor from, Ennur are exhibited. The latter is bright yellowish 

in colour and is very abundant in backwaters. often remaining buried in 

sand for long periods. 

Family Portundae.-This is a large family, well represented in 

Indian waters. It includes the two-oared swimming crabs, recognized by 

the broadended and flattened form of the feet ofthe last pairoflegs only, ~. 

the preceding three pairs being normal, pointed walking legs. This family 

comprises a large !lumber of quite familiar species of brightly coloured 

and ornate crabs, many of them being edible. Scylla serrata (Fig. 42)is 

the large edible swimming crab with powerful claws common in the 



,. 

t 

GL'mE To THE bVERTEBRATE GALLERIES 155 

backwaters. In Neplunus the carapace bears a pair of very strong lateral 

spines which project outwards, one on each side. Two species of 

Neptunus, namely, Neptunus pelagicus (Fig. 43) and N sanguinolentus 

are common in the backwaters at Ennur and specimens of both these are 

exhibited. These are also edible. In the former specties, the shell bears 

reticulate markings while in the latter there are three large. bright red, 

widely spaced rounded spots near the hind margin of the carapace. 

Chalybdis crucifera in which the shell bears a large, cross-shaped mark, 

is represented by a large specimen from Ennur. In Krusadai Island and 

Pamban in the Gulf of Manaar, two species of Thalamila, namely, 

Thalamita prymna and T crenata are often found in large numbers 

and several specimens of both these species. most of them preserved 

as dry mounts in glass-topped exhibition boxes are displayed. In 

Thalamita. the front ofthe shell is more or less rectangular, with the eyes 

widely separated and placed more or less at its extreme lateral angles. 

FIG 42-SCYLLASERRATA:A MARINE EDIBLE CRAB. 

i 
I 

L" 
FIG 43-NEPTUNUS PELAGICUS; ANOTHER SPECIES 

OF MARINE EDIBLE CRAB. 



GlIDE To THE bVERTEBRATE GALLERIES 156 

Family Leucosiidae.-This family includes small, whitish crabs 

with very hard, made or less globular shells and with relatively long and 

slender claws. They are mostly burrowing in: habit. A specimen of PhiZwa 

globosa. common on the sandy beach at Madras is exhibited. 

FamiZv Xanthidae.-This family is much more abundantly 

represented at Krusadai than at Madras and several large forms 

belonging to a number of different genera have been collected from the 

reefs at Pam ban and in and around Krusadai Island. This family includes 

species mostly with very robustly built carapace, the front margin of which 

is broadly and evenly curved. The surface of the carapace bears distinct 

grooves in most species. Several species are velY brightly coloured. Among 

others, the exhibited specimens oftlUs family include several large ones of 

the species Eriphia laevimana. Etsius leavimanus and Aetergatis 

intergerrimus all of which are common on Krusadai Island, especially 

among the stones and shingle on the coral reefs. 

Fcunily Oc)'podidae.-The Ocypodidae include crabs mostly 

with squarish or rectangular box-like carapace with eyes widely set 

on long, slendar stalks and usually inhabit the sandy beaches where 

they run about swiftly on the surface and also burrow rapidly in the sand. 

In most species the carapace is brightly coloured, but some are sand­

coloured and inconspicuous in their normal habitat. Dry preserved 

specimens of Ocypoda platytarisis and O. macrocera which are 

particularly common on the sandy beaches at Krusadai and 

wet- prescribed male and female specimens of the remarkable Dhoby ~ 

crab or Fiddler crab, Gelasimus annuli pes (Fig. 44) are exhibited as 

representatives of this fan1iI)~ 

In the Dhoby crab (or Calling crab as it is sometimes called), one 

of the front claw-bearing limbs in the male is disproportionately enlarged 

and brightly coloured red. It derives its popular name from the fact that 

the male has the habit of sitting at the mouth of its burrow and waving its 
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immense, bright red. claw-bearing front limb much in the same way as a 

dhoby heating clothes on a stone or as ifbeckoning some one towards it; 

hence the popular names Dhoby crab or Calling crab. These crabs usually 

frequent marshy areas or the muddy banks of backwaters. and are often 

1~ grega/ious. a large number of them being found together. At the slightest 

sign of approaching danger the several bright red limbs disappear as ifby 

magic as the crabs hastily retreat into their burrows in the sand. 

FI(i. 44-GELASIMUS ANNULIPES : THE DHOBY CRAB OR CALLING CRAB 

OR FIDDLER CRAB MALE. BELOW: FEMALE. ABOVE: (NOTE THE 

ENORMOUS CLAW-BEARING FRONT LIMB OF THE MALI:). 

Family Gra,~pidae.-This family comprises mostly flattened 

crabs. with the carapace either narrowed in front and rounded in shape 

or very broad in front and more or less quadrangular in shape. As an 

example of this family. a dry-preserved specimen of Grasp us sirigosus 

is exhibited. It is a flattened marine crab with a characteristic dark greenish 

carapace \vith dark striations. It is common among the concrete blocks in 

the Madras Harbour, and is also the largest and most familiar species of 

this fa/nily found on the reefs at Krusadai and around Pam ban. 
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Family Maiidae.-A specimen of the common spider crab 

Doclea ovis, from Ennur, with its characteristic rounded shell and 

relatively long. slender, walking legs. is exhibited as the sole representative 

of this family. 

Family Dorippidae:~rabs of this family arc sometimes called 

the Masked crabs on account of their habit of holding as a ma,sk against 

their backs some extraneous objects as a protective device, the last two 

pairs oflegs being modified for this purpose. A wet-preserved specimen 

ofDorippe facchil1;o which is the commonest species found at Madras, 

is exhibited. It is a rather small flattened, mud-coloured crab usually bearing 

on its back a piece of bivalve shell to which a sea anemone is attached. 

ECONOMIC IMPORTANCE OF CRUSTACEA. 

Many species of Crustaceans , especially crabs, lobsters, prawns 

and shrimps are highly esteemed as human food and form the basis of a 

valuable commercial fishery in many parts of the world. Shrimps are 

captured with seines, while lobsters, crabs and cray-fishes are captured 

by means of special baited traps known as lobster pots or crab pots. 

Lobsters are considered as a delicacy in Europe and America. Many 

species of small Crustaceans found in salt and fresh-waters are, important 

links in the food cycle of many fishes and other aquatic animals. But some 

species of Crustaceans are harmful. Some Copepods, for 

instance,CycIops act as intermediate hosts for parasitic worms infesting 

man rind some crayfishes often damage valuable fields of commercial 

crops such as cotton and corn. 

Class INSECTA=HEXAPODA 

Insects constitute a very large and important Class of arthropods, 

in which the body is divided into a head, thorax and abdomen. In the adult 

state there are three pairs oflegs and usually two pairs of wings, borne on 
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the thorax. Respiration is by means of minute branched tubes known as 

tracheae. The head bears one pair of feelers (antennae), one pair of 

mandibles or jaws and two pairs of maxillae, the second pair being fused 

medially. The month parts vary in structure in different insects, being adapted 

to different types offeeding habits, such as chewing, sucking or lapping. 

The abdomen is devoid of any walking appendages. The young are almost 

always quite different fromthe adults and usually the larvae undergo either 

~ an incomplete or complete metamorphosis before assuming the adult fonn. 

Insects include a vast number of widely differing creatures such 

as grasshoppers, flies, lice, butterflies, moths, beetles, bees and a host of 

other similar forms. They are the most abundant and most widely distributed 

of all land animals. They are the only invertebrates that .arc capable of 

flight and they abound in all types of habitats, except the yea. Various 

species live in fresh and brackish waters, in soil, on or an10ng plants of all 

kinds and also parasitic on orinside the bodies of other animals. Insects 

also vary enonnously in size ranging from I/SOth of an inch to over six 

inches in lenb>th. 

Economically, insects are the most important group of animals, 

next to the man1ffials, brids and fishes. Their activities affect man either 

from the nature and extent ofthe harm they do to various crop plants or to 

animals or to stored products, or from their value in yielding products 

beneficial to man. They are also important from the point of view of the 

part they play in the economy of nature, in the pollination of flowers, in 

acting as scavenger's, in preserving the condition of the soil and in providing 

food for various species of birds and fishes. . 

The greater part of the insect collections of this Museum are 

preserved and stored as reference and study collections in cabinets 

and arranged in their systematic order. These are not displayed to the 

general public, but are always available for study and examination by 

students, research workers and others interested. 
\ 
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In the Insect Section of the Invertebrate Gallery, however, only a 

few selected specimens are mounted and exhibited mostly as dry mounts, 

to represent the more important among the numerous Orders ofInsects, 

and the. economic aspects of insects are illustrated by a series oflabelled 

crop pests and a collection of useful products yielded by insects such as 

silk, lac, etc, besides, a small collection of the various types of insect nests 

and their photographS, and numerous coloured illustrations depicting the 

life histories of insects are also exhibited. 

As an introduction to the exhibited series of insects, a few clear, 

enlarged, labelled diagrams showing the external and internal anatomy of 

a typical insect are exhibited to ill ustrate, the salient features of the structure 

. of an insect, at the commencement of the systematic display of the various 

specimens representing the Insect-Orders. 

Besides these, an Introductory series ofinfonnative exhibition 

cases are also displayed in an adjoining vertical show case along the 

wall, illustrating some specific themes pertaining to the biolob.'Y of insects, 

namely, their classification into their various principal orders, sexual 

dimorphism in insects (i.e., instances where the male and female of the 

same species ate quite different), the modifications in the wing characters. 

in different groups of insects, exmaplesofaquatic insects, and a two­

dimensional representation of an evolutionary tree of Insects showing the 

sequence and systematic position of the various principal Insect Orders in 

the process of Evolution. These exhibits Serve to introduce the visitor to 

the interesting diversity of fonn, structure and habits met with in this vast 

. and heterogeneous group of arthopods,and thus facilitate abetter 

understanding of the relationships between the various principal groups of 

in<;ects. 
EXHIBITION UNITS IN THE INTRODUCTORY SERIES. 

- . 

I. Classification oflnsects:-. Insect classification is a very complex 

subject which is constantly undergoing numerous changes in the light of 

recent researches. Till recently, 26 Orders. of insects were recognised, 

• 
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but in the latest edition ofImm's Genral Text-book of Entomology. 29. 

Orders are mentioned and other authors recognize even a larger number 

of Orders. For the purposes of this Guide hook, however, it would be 

sufficient to refer only to the more important and familiar Orders which 

~, are acutally represented in this gallery by exihibited specimens. 

The Insects are broadly divided into two main Sub-classes, namely, 

• Apterygota, including the primitive, wingless insects such as the Bristletails 

and Springtails, and the Pterygota, comprising the winged insects, consisting 

of all the rest of the Insect Orders, which are more advanced in structure 

than the wingless insects. In the present Introductory panel, a few typical 

repre-sentative specimens of only eight of the major Orders of the winged 

insects (Pterygota) comprisingmost of the more common and familiar 

forms of insects (with brieflabels indicating the salient features, ofthese 

important Orders) are exhibited to give the visitor a broad, general idea 

of the more typical fomls of insect life. 

A more detailed and comprehensive display of selected specimens 

of South Indian Insect fauna representing most of the major Orders of 

insects are exhibited in the series of central show cases that follow, 

occasionally supplemented by enlarged models and diagrams, and 

accompanied by brief descriptive labels explaining the chief distinguishing 

features of these Orders. Twenty-two out of the twenty-six Orders of 

insects are thus represented among the exhibits, either by actual specimens 

or illustrative diagrams and models. 

II. sexual dimorphism in Insects.-The sexes are always separate 

in insects, but it is normally difficult to distinguish between the two 

sexes from their external appearance alone. In some forms, however, 

there are some easily recognizable external secondary sexual features snob 

as colour, size, differentiation in external structures, etc, by means of which 

they can he distinguished. Six species of such insects, where the sex 

differences are quite prominently marked, are exhibited. In the butterflies 
\ \ 
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and the dragnoflies in the top row there are marked differences in the 

colour of the wings, while in beetles and the Carpenter bee below, there is 

differentiation in external structures such as the rostrum, mandibles and 

antennae. 

III. Wing Characters of Insects.-Insects are the only creatures 

which possess wings among the lower animals (Invertebrates). Wings 

are found only in the adult, and even among the adults, there are f 

some primitive forms such as the Silver-fish (Lepisma) which are 

wingless. The nature of the wings differs in the various Orders. In the 

dragonflies, both are transparent, and membranous. In beetles, the front 

pair are modified into hardened plates called "elytra" , while the bind pair 

are membranous. Among the bugs, the front pair are either partly 

membranous and partly horny (Heteroptera e.g., Belostoma, the Giant' 

. Water Bug), or uniformly horny throughout (Homoptera, e.g., Cicada) In 

the flies.(Diptera), the hind pair are modified into knobbed structures 

kno\\-TI as halters. In butterflies and moths, they are clothed with scales, 

and in many moths, the fore and hind wings are held together by an 

apparatus called "frenulum". In Hymenoptera (wasps and bees), the fore 

and bind wings are held together by a row of hooks. 

IV. Aquatic insects.-Many species of insects are aquatic and some 

of the best known South Indian examples of aquatic insects are exhibited; 

Adaptations to an aquatic life have arisen independently in the most diverse 

Orders of insects. The main adaptive features affect the form, relations 

with the surface film, methods of feeding and locomotion and respiration. 

The highly polished, smooth, elliptical contour of most of these insects 

serves to reduce the resistance to the water while swimming. In many 

aquatic insects the third pair of legs, or the second and third pairs are 

specially modified for swimming by being flattened and fringed with hair. 

Adaptations to an aquatic life are most frequently met with among bugs 

and beetles, but the larvae of several other groups of insects are aquatic. 
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V. "EvoiutionGlY Tree " o.[insects .-The imaginary tree illustrated 

in this exhibit indicates the general relationships of the chief Orders of the 

Class Insecta and their evolutionary sequence. Lowest in the scale of 

evolution are the primitive insects, such as the wingless fish insects and 

1; springtails, while the most highly organized insects such as the 

beetles,. bees, wasps and butterflies are placed at the top to indicate their 

advanced grade of organi zation. In general, the classification of insects 

may be said to bebased mainly on the presence or absence of wings, the 

structure of the mouth parts and the character of the life history. 

SYSTEMATIC SERIES OF TYPICAL SOUTH INDIAN 

INSECTS. 

Subclass I-Apterygota. 

The Aptel)'gota Include minute or small, Primitive, Wmgless Insects 

with little or no metamorphosis The abdomen bears small ventral 

appendages. 

All the four Orders of Apterygota are represented in this gallery 

mostly by diagrams, at the commencement of the systematic series of 

insects. 

Order THYSANURA. 

(Bristletaib) 

! This Order includes the most primitive of all insects and is widely 

-. 

distributed. Some are minute, but others may range in size up to 30 

millimeters. They have chewing mouth parts and their antennae are long. 

The body is scaly. This group includes the fanliliar '" Silverfish" (Lepisma 

saccharina) which is common in buildings on the walls in many parts of 

the world and eats starch in books, glazed paper, clothing, etc. A wet­

preserved specimen of the common Silverfish is exhibited. 
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Order DIPLURA. 

(Japygid<J.) 

These insects were fonnerly united with the Thysanura in a single 

Order. Like the Bristletails, the Diplura are a group of primitive insects, 

widely distributed. They live concealed under stones or dead logs of wood 

or among fallen loaves in the soil. Their feelers (antennae) are long, but 

they have no eyes. They have chewing mout hparts. Letidocampa and 

Campodea,are two typical genera. Il1usirations of Lepidocampa are 

exhibited to represent this Order. 

Order PROTURA( = MYRIENTOMATA). 

These are minute. primitive insects ranging in size from 0.6 to 

about 2 millimetres. They are whitish, elongated insects, without antennae, 

true eyes or wings. They are widely distributed ,and found mostly in moist 

soil, peat and in the humus in deciduous woodland, but owing to their 

minute size they are rarely recognized in their natural haunts. As the antennae 

are absent, the front legs are held upwards in front of the head while 

walking and probably serve as tactile organs. An eruarged diagranl (dorsal 

and ventral view) ofAcerentomum doderoi is exhibited to represent this 

Order. 

Order COLLEMBOLA. 

(Springtails.) 

The Collembola; or Springtails, are small or minute insects, rarely 

exceeding a length of 5 mm. and occur almost in all situations They may 

coloured or white. Compound eyes are present ,and the mouth parts are 

of the chewing type. They are found in the soil, in decaying vegetable 

matter, or under barks of trees, etc. A few species are found in the nests 

of ants and tennites Some species are freshwater and a few are littoral or 

marine. They vary very much in their colouration. Some are a unifonn dull 
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bluish black, while others are green or yellowish, with irregular darker 

markings. On account of the minute size of these insects. only an enlarged 

diagram of a typical species is exhibited. 

Subclass II-PTERYGOTA. 

The Pterygota includes the winged insects. comprising by far the 

great majority of insect species. Wings are usually present. but sometimes 

they are secondarily reduced or absent. The metamorphosis is varied. 

This subclass is divided into two main divisions. namely. (1 ) the 

Exopterygota (=Hemimetabola) in which the metamorphosis is slight or 

simple and the wings develop externally and (2) the Endopterygota 

(=Holometabola) in which the metamorphosis is complex and complete 

and the \\ings develop internally. 

The chief distinguishing features of those Orders \vhich are 

represented by exhibited specimens in this gallery are briefly outlined 

below. These Orders are grouped under their respective divisions 

and are arranged below in their proper systematic sequence, i.e .. in 

the same order in which these groups are exhibited in this gallery. A few 

selected and typical representative specimens of each of these OrC»rs. 

mostly belonging to common South Indian species, are exhibited. 

DIVISION. I-EXOPTERYGOTA(= HEMIMETABOLA). 

Order Ephemeroptera. 

(Mayflies.) 

These are slender, fragile insects, with poorly developed mouth 

parts and small, short and antemlae. The first pair of wings are much 

larger than the second; sometimes the hind pair are wanting. At the apex 

of the abdomen are two or three slender, elongated processes. The eggs 

laid in the water sink and take about six months to hatch out. The larvae 
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are aquatic and are provided with plate-like gills for breathing and feed 

on mud or minute aquatic vegetation. The nymphs pass through a sub­

imago-stage before they emerge as the adults. Mayflies are perhaps the 

shortest-lived insects knO\\-11, the adults living only for a few hours or days 

at the most. 

OrderODONATA. 

(Dragollflies.) 

These are large, elongated insects, often with a brightly coloured 

body and chewing mouth parts. The head is veIY mobile. with very large. 

prominent eyes and short antennae. ending in a bristle. There are two 

pairs oflong. narrow, transparent, membranous \\-lngs which are reticulated 

with complex cross veins. Both the fore and hind wings are similar in 

texture, and are held out horizontally in repose. The wings are placed 

behind the level of the legs. The abdomen is elongated v.ith rigid. unjointed, 

tail processes. The adults possess very strong powers of flight and are 

predaceous in their habits. The larvae are aquatic, with vaJying adaptations 

for breathing dissolved oxygen in the water. 

Order PLECOPTER4.. 

(Stone flies.) 

This Order included moderate-sized or large-sized insects with 

four membranous. reticulate wings. The hind wings, are large, and 

have an anal fan, with simple venation. which becomes plicate, when c 
folded. The legs are widely separated. The antennae are long and there 

are usually four long anal cerci. The larvae are aquatic and the 

metamorphosis is slight. These larvae live under stones and feed on small 

insects. They are sometimes used as fish bait. The flight of the adults is 

weak. 
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OrderORTHOPTERA 

(Grasshoppers, Crickets, etc.) 

This Order includes cockroaches, grasshoppers, locusts,. crickets, 

mantids, stick insects, leaf insects, etc. In recent systems of classification, 

however, the stick and leaf insects have been separated into a distinct 

Order Phasmida. he Orthoptera are medium to large-sized insects, with 

conspicuous biting and chewing mouth parts. The lower lip is longitudinally 

divided in the median line. The first pair of wings are thickened, coloured 

or ornamented and narrow, while the second pair are large, mem-branous 

and often coloured faintly and folded below the first pair in repose. The 

forelegs are adapted for running or capturing the prey, and the hind legs 

for running or leaping. Anal cerci are usually present and jointed in 

appearance. The female has no ovipositor (egg-lying apparatus). The 

metamorphosis is imperfect. None are aquatic, social or parasitic. 

Representative South Indian specimens of the families Blattidae 

( cockroaches), Mantidae (Praying manti s), Phasmidae (stick insects), 

Acrididae (grasshoppers) (Fig. 45), Tettigonidae (long-horned 

grasshoppers) and Gryllidae (crickets) are exhibited. of 

FIG 45-ACRIDIDAE : THE GRASSHOPPER. 

these. the painted locust, Poecilocerus pictus, the extraordinary, 

grotesquely shaped and robustly built locust, Schizodactylus monstrosus, 

and the mole cricket, Gryllotalpa africana are particularly noteworthy. 

In the mole cricket, which burrows underground, the thigh and shank of 

the foreleg are flattened from the sides forming a deep and powerful organ 
. 206-3-2i 
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and this is continued in the foot. The broad edge of the shank ends in four 

hard, finger-like points which make an efficient digging instrument.. An 

enlarged diagram of the foreleg of the mole cricket is exhibited to illustrate 

these peculiar features. Stick insects .(Figs. 46 and 47) and leaf insects 

are remarkable for their striking protective resemblance to their 

surroundings. Many species oflocusts are migratory and cause immense 

damage to cultivation. 

Order DERt\1APTERA. 

(Earwigs.) 

These are slender, elongated insects, with the segments arranged 

imbricate1y (i.e., in an overlapping fashion) and with the body tenninating 

in a pair offorceps-like processes. The forewings are short and the hind 

wings large and radially folded. Wingles~fonns are very numerous. The 

young is very similar to the adult. 
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Order EMBIOPTERA. 

(fVeb spinners.) 

These are elongate. delicate insects, with a small pro-thorax 

and elongate meso- and meta-throax. Wings mayor may not be 

present. The females are all wingless, but the males are usually winged. 

When present, they are delicate and membranous with few veins and 

pigment bands. The mouth parts are adapted for biting. They are usually 

found on the surface of the ground and under stones, and they construct 

webs from threads produced by glands in the forefeet. They feed on 

decayed vegetable matter. Their development is incompletely known, 

and they do not fonn organized societies. 

Fig, 47-Lonchodes Sp.: The Stick Insect (Side View) 

Order Isoptera. 

(Termites or .. White ants"') 

, 206-3-22a 
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This Order includes social insects consisting of winged and wingless 

individuals. The fonner have four large wings lying flat on the back when 

in repose, membranous and greatly elongate, reaching far beyond the tip 

of the abdomen. Near the base of each wing is a line along which the wing 

can be easily broken off. The latter (i.e., the wingless individuals) have the 

head and thirteen distinct body segments. There is a pair of anal processes 

(cerci). The antennae are short and straight. The legs are adapted for 

running and the mouth for biting. The metamorphosis is slight and gradual. 

Tennites exhibit a remarkably high grade of social organization. 

They live in colonies in elaborate, ramifYing underground nests known as 

tennitaria. A tennite colony usually consists of a royal pair-a king and 

queen-which are fertile, sterile castes usually consisting of soldiers and 

workers which are wingless males, and females adapted for special non­

reproductive functions. Besides, a large number of winged males and 

females are produced 

Fig. 48-o00NTOTFRMES BRUNNEUS : QUEEN TERMITE. 
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at particular seasons of the year to form new colonies. The queen is an 

enormous grub-like creature, living in the nest. whose sole function is the 

production of eggs. A large specimen of the queen of the species 

Odonfotermes brunneus, (Fig. 48) a common South Indian forms, is 

exhibited along with the other types of winged and wingless individuals of 

the colony. 

Termites are extremely destructive and often cause incalculable 

damage to wooden rafters, doors, window-frames, furniture and even 

books and clothing. Very effective methods of control are necessary to 

prevent the ravages of white-ants. 

Order ANOPLURA (=SIPHUNCULATA). 

(Lice.) 

These are wingless. laterally flattened, parasitic, blood-sucking 

insects. The head bears in front a short tube provided with hooks from 

which tube there arises another very delicate protrusible sucking tube. 

'The three thoracic segments are fused into onemass. They live in the hair 

of mammals, and their feet which are provided with very strong claws, 

are adapted for clinging to the hosts' hair. Two species infest man, and 

about a dozen occur on domestic animals. The best known species is 

Pediculus humanus. the common louse of man. 

Order HEMIPTERA (=RHYNCHOTA). 

(Cicadas, Bed bugs. Plant bugs, etc.). 

Bugs are easily distinguished by the nature of their mouth parts 

which are invariably ofthe piercing and sucking tyre. The most characteristic 

feature of these insects is the modification of the lower lip into a tubular 

sheath, which includes the mandibles and maxllae which are used as piercing 

organs. This is kept bent backwards under the thorax. They have normally 

two pairs of wings, of which the anterior pair are most often of a harder 
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consistency than the posterior, and are either unifonnly so (a<; in the bJfOUP 

Homoptera) or half horny and half membranous (as in the group 

Heteroptera). The female has often a well developed ovipositor. The 

metamorphosis is simple. This Order includes insects which feed on the 

sap of plants (plant bugs) or the blood of vertebrates and insects (bed 
I 

bugs, etc.). 

Selected specimens of some of the more common species such ~ 

as Cicadas, plant bugs and aquatic bugs including the Giant Water Bug 

(Belostoma indica) (Fig. 49)) are exhibited. Cicadas are the largest of 

the Homoptera and are the longest lived insects, some American species 

being knO\\11 to live even for seventeen years. The male Cicadas produce 

an extremely shrilL almost deafening noise. but the females are voiceless. 

A large number of species such as the Red.Cotton Bug. Aphids. etc .. live 

on plant juices. This Order also includes the lac· insect, Laccifer Iocca, 

which produces the lac of commerce. A coloured illustration Showing the 

lac insect and various stages in its life history is exhibited. An entire case 

full of various types oflac products is also exhibited among the Economic 

Products derived from insects, in this gallery. 

Fig. 49-belostoma Indicum: The Giant Water Bug. 
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Order THYSANOPTERA. 

(fhrips.) 

This Order includes very small insects which have a short head, 

short feelers and jaws adapted for piercing and sucking, the mandibles 
;; 

being slender and needle-like. When both pairs of wings are present. they 

are slender and membranous, and fringed with long hairs, on one or both 

~ margins, or the wings may be represented only by rudiments, or there 

may be no wings at all. The thorax and abdomen are slender, the latter 

tapering to the apex. The legs are adapted for running. The yOlmg resemble 

the adult in general fOlID. Thrips are mostly yellow, yellowish brown or 

black in colour and are found among all types of vegetation. Both larvae 

and adults scrape the thin epidermal layers of flowers, leaves and fruits 

and suck out the juices of plants, leaving white scars. Many species are 

injurious to crops and some are predaceous, sucking the body fluids of 

mites and other small insects. Some are kno\\TI to transmit virus diseases 

of plants. On account of the very small size of the actual specimens, only 

an enlarged diagram of a typical species is exhibited. 

DIVISION II-ENDOPTERYGOTA(= HOLOMETABOLA). 

Order NEUROPTERA. 

(Lacewings, etc.). 

This Order includes lacewings, ant-lion flies, elder flies, snake 

flies, etc. They have biting and chewing mouth parts, and two pairs of 

large, membranous, net-veined wings, ordinarily sin!ilar in foml, which 

are kept roofed over the abdomen when at rest. Anal ceri are absent. The 

larvae are spindle-shaped, with grooved suctorial mandibles and are 

predaceous. The metamorphosis is complete. A single, wet preserved 

specimen of a lace\ving is exhibited. 
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Order MECOPTERA. 

(.';corpionflies). 

The members of this Order are small to large-sized insects with 

long legs and antennae. The head is prolonged in front into a dov.'t1wardly 

projecting beak at the tip of which is the mouth with its elongated and 

spear-like mandibles for biting. The wings are long. narrow and 

membranous, many-winged, and both pairs are closely similar in fom) .. 

and neuration. The wings are kept roofed over the abdomen when at rest. 

The anal cerci are short and the female ha<; an elongated ovipositor. Some 

males cany the end of the abdomen curved upwards like a scorpion (hence 

the name scorpion flies). These insects inhabit dense herbage and are 

carnivorous. The larvae are caterpillar-like, having eight pairs of abdominal 

prolegs and three pairs of thoracic legs. ~nd live in burrows. feeding on 

the ground surface. 

Order LEPIDOPTERA. 

(Butterflies and Mothso) 

This large and well known Order includes moths and butterflies. 

These insects do not posses mandibles. The maxilae are modified to form 

an el~ngated, grooved and flexible sucking tube. An enlarged diagram 

sho\\'iug the sucking tube of the butterfly is, exhibited. The body and wings 

are covered with flattened scales. The coloura~ion. \\'°hich is mainly due to 

the scales, may be brilliant or dull and obscure. All of them undergo a 

complete metan1orphosis. The larvae are typical caterpillars which have a 

soft, tuberculated or spiny body. The pupa of moths and butterflies. which 

is generally kno\\,TI as the "chrysalis" differs from that of other insects in 

that itsouter skin forms a hard coat. Many pupae are protected by cocoons 

which are masses of silk disposed by the caterpillars around themselves 

during the final stage of their existence. 
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FIG 50-SOME BRIGHTLY COLOURED SWALLOW-TAIL 

BUTTERFLIES (FAMILY PAPILIONIDAE 

The Lepidoptera include an enonnous number of species and are 

the most familiar and easily recognizable of all insects. It is in this Order 

that colouration reaches its maximum development among insects. 

Economically, too, the Lepidoptera are of great importance, the larvae of 

many species being injurious to plants. On the other hand, the silk moth is 

extremely valuable commercially, being the basis of the silk industry. 

Several brightly coloured species of butterflies and mothsbelonging 

to common South Indian species, including the beautiful Swallow tail 

butterflies (Fig. 50) (family Papilionidae which includes some of the fmest 

oflndian butterflies known as the Blue Peacocks and Banded Peacocks, 

and the very large Atlas Moth (Aflacus atlas) (Fig. 51) and the pale 

green Moon Moth (Adias selene) (Fig. 52) are exhibited. Some species 

of South Indian butterflies afford interesting exanlples of mimicry. 

An enlarged diagram, illustrating the sucking tube of the butterfly 

is also exhibited beside the specimens, The butterfly feeds by sucking 

nectar from flowers. For this purpose, its mouth parts are modified-the 

maxillae being elongated and grooved fonning a tube when their edges 

interlock. This tube lies coiled underthe head like a watch spring. When 

the butterfly visits flowers, the tube is unrolled and inserted into the nectar 

206-3-23 
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and the sweet juice is sucked through it. The two interlocking halves of 

the tube are seen partially separated in the diagram. 

Fig. 51-AttacusAtlas: The Atlas Moth 

FIG. 52-AcTIAS SELENE: THE MOON MOTH. 
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Order TRICHOPTERA. 

(Caddis/lies). 

177 

These are rather delicate insects. rather moth-like in appearance, 

but with the wings placed over the abdomen when at rest. They have very 

long antennae and no mandibles. The larvae are caterpillar-like and 

carnivorous, living in freshwater and usually making cases of a great variety 

of materials such as silk vegetable matter, stones, shells, gravel, etc. The 

pupa is like an immature imago and active just before the last moult. Some 

larvae, in rapidly moving water, construct nets and funnels to capture 

prey. The larve of caddis flies are often used as fish baits. A diagram of 

Macromena jastuosum, a typical example of a Caddis fly, is exhibited to 

illustrate this Order. 

Order DIPTERA. 

(Fwo-wingedflies.) 

This Order includes fomls "vith two transparent membranous wings 

behind which are a pair of small, club-snaped organs known as "halters" 

or "balancers" which are the modified hind wings. There is no distinct 

prothorax. The mouth parts are adapted for piercing or sucking. The 

metamorphosis is complete. The larvae are usually footless grubs or 

maggots with the head retracted and the pupae are either exposed with 

the .limbs free or enclosed in a scaly case. Most of the Diptera are fairly 

~_. small and dull coloured. None is truly social. Many are parasitic and many 

others are scavengers. Sortie are aquatic. Many are flower-hunting, while 

, others are predators and blood-suckers. This Order includes the flies, 

gnats, mosquitoes, etc., many of which are notorious for their disease­

transmitting property. 

'A few selec!ed speci~s of flies fli1d mosquitoes, including enlarged 

modelso(the'common Ho~se Fly/Musca domestica) (Fig. 53) andthe ". 
<"'~ 
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Anopheles mosquito (Fig. 54) which transmits the malarial parasite are 

exhibited. Enlarged models of the mouth parts of the mosquito are also 

exhibited in a separate wall case. 

Fig. 53-Enlarged Model Of The House Fly 

. Older SIPHONAPTERA. 

(Fleas.) 

This Order includes laterally compressed insects which are para­

sitic, feeding on the blood of vertebrates. The eyes ate simple and the 

wings rudimentary. The skin is horny. The mouth parts are adapted for 

piercing and sucking. The antennae are short and stout and concealed in 

grooves. The legs are long, adapted for leaping. The eggs, laid amongst 

the hair of the host fall off and hatch into slender larvae. The larvae are 

minute and legless, and feed on organic debris. When full grown the lar­

vae spin a dusky cocoon and there transform into a pupa. The adults 

avoid light and prefer the warmth of the fur or hair of its host. an enlarged 

diagram of the human flea (Pulex irritans) is exhibited to illustrate this 

group. The Indian Rat flea transmits the parasite that causes bubonic 

plague. 

.' . 
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Fig. 54-Enlarged Model Of The Mosquito 

Order HYMENOPTERA. 

(Wasps, ants, bees. etc.) 

This Order includes ants, bees, wasps, saw flies and ichneumon 

flies. The members of this Order have two pairs of rather small wings 

which have no scales and are transparent and are interlocked in flight. 

The hinder pair of wings are smaller than the front pair. 'r he mouth parts 

are of the chewing or chewing-lapping type. They have biting mandibles 

and the labium is adapted for sucking fluids. The abdomen may either be 

broadly attached to the thorax (as in the group Sessilivenfris) or may be 

connected to the thorax by a narrow stalk or petiole (as in the group 

Peliolata). At the extreme end of the body ofthe feI'nale is either a saw, 

"( sting or ovipositor. The metamorphosis is complete and the pupa has its 

appendages free. 

This is an enormous Order, comprising more than 100,000 

described species. Judged from their intelligent behaviour. they must 

be regarded as the most highly developed members of the Class 

Insecta. Most species are solitary. but some, such as the Honey bee, 

some wasps and ants are social insects living in colonies and displaying 
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remarkable differentiation into various castes and division oflabour among 

them. Many of these social insects build elaborate nests. The larvae of 

. many species are parasitic. The Honey bees are economically important 

as they yield honey which is commercially valuable. 

Selected specimens of wasps, ants and bees belonging to ~ 

common South Indian species and nests ofa few species of wasps 

and bees including the bee-hive of the common bee,Apisjiorea, are ~ 

exhibited. The Carpenter bee, one of our largest and most familiar 

Hymenopterous species, which makes large, round holes in trees and 

wooden beams, is also exhibited. Ants are all included in a single, 

very large family, the Formieidae, and most of them exhibit a high 

degree of intelligence and social organization. 

Order STREPSIPTERA. 

This Order includes minute insects with the mouth parts adapted 

for chewing, but small ( or none). The males bear fan-shaped hind wings, 

but the forewings are reduced to club-shaped halters. The females are 

larva-like, without eyes, wings or legs. The females and larvae are 

permanently parasitic in the body spaces of bees, wasps, Homoptera, 

etc. They absorb nutriment from the host and modifY the structure of the 

latter (i.e., "stylopize"). Enlarged diagrams ofTridactyloplulgus mysoren­

sis (Male, Pyrilloxena sp. (female) and young larva of Pentazocea 

atlstralensis are exhibited. 

Order COLEOPTERA 
(Beetles.) 

This large and important Order includes insects of carying sizes 

) 

. ranging from verymi:p.ute forIils such as the weevils, etc., to very l~ge 
, '.. ;'. ", pe~tlesattaining a length of rie~rly ~i'\ i"nches in length (l.~~,lli¢tJoii'~th ': 

", .,.... ...:~ee:jep,~Afr!ca);~ are~~;~tled q,~i;'~;il~t{~.;i 
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herbivorous, predatory or scavengers, aquatic or terrestrial and with no 

social or parasitic habits. Their anterior wings, known as eZvtra. are hard, 

thick and leathery or brittle, and when not in use. completely cover in the 

functional hind wings which are thinner and membranous. Many forms 

are wingless, and in many others the ely1ra are small, so that the abdomen 

is exposed. The mouth parts are of the chewing type and are used for 

biting. The antennae are usually eleven-joint The metamorphosis is 

complete, the larvae being worm-like, with three pairs oflegs and the, 

pupae rarely encased in cocoons. 

This Order in an enormously large one including numerous. 

Families comprising more than 280,000 species. It is therefore the 

largest Order in the Animal Kingdom. 

Typical representatives, mostly of South Indian species, belonging 

to the following more important families are exhibited :-

Cicindelidae (Tiger beetles). 

Carabidae (Ground beetles). 

Dytiscidae. 

- These are brightly coloured 

beetles which run actively in 

open places. The larvae live in 

damp burrO\vs. 

- These are mostly blackish, long­

legged, terrestrial beetles, 

carnivorous in habit. 

- This family includes predaceous, 

aquatic insects with the hind legs 

adapted for swimming. The 

carnivorous water beetle, 

C),btster limbntus, with smooth 

black elytra and hairy, flattened 

hind limbs adapted for swimming, 
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inhabiting our tanks and ponds, is 

a common example. 

CoccinelUdae (Ladybird beetles). - These are small. convex rounded. 

brightly coloured spotted beetles 

praying upon Aphide find Scale 

insects. 

Dermesl idae (Leather beetles).' 

Lampyridae. 

Bliprestidae, 

- These are small insects known as 

akin or leather beetles which 

attack furs, wollen dresses, 

meat, skins and hides and are 

highly destructive to museum 

specimens. 

This family includes the (How 

worms and Fire flies. with light­

producing organs on the 

abdomen; they are nocturnal. 

- These are metallic coloured wood 

borers. The body is iridescent 

The larvae have their pro thorax , 

flat and expanded. 

Elateridae (Click beetles).-These are black. elongated beetles; 

the adults are hard, with a narrow body and can snap into the air with a 

, click when placed on their back. 

Lucanidae (Stag beetles ).-The mandibles are enormous in the 

males. They burrow by digging into the ground. They attain a large size 

and their larvae live in roots or wood, underground. 
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('eromhyddac (Longicom or Long-homed beetles ).-These are 

largo. robust. often blightly coloured beetles with very long antennae. 

Scaruhaeiduc (Dung rollers or Lamellicom beetles).- These 

are small to large sized beetles. with a broad. deep. convex body. 

The antennae are oval, clubbed. with closely folded plates. They are 

nocturnal. The larvae are white grubs feeding on grass. roots. etc. This 

family includes the familiar Rhinoceros beetle. Oryotes rhinoceros (Fig. 

55) fOWld throughout the cultivated plains where coconut palms are grOW11. 

These beetles are \'er: destructive to young. growing palm trees. 

Fig. 55--0ryctes Rhinoceros: The Rhinoceros Beetle. 

Curculionidae (Weevils).-These are small to medium-sized 

beetles with a prolonged snout. many of them being very destructive 

to crops and stored products. 

METAMORI)HOSIS IN INSECTS. 

One of the most chamcteristic features of insects is that they usually 

emerge ii'om the eggs in the foml of a wonn known variously as larva. 

caterpillar. gruh or maggot. The subsequent changes in its gro\\1h are 

kno\\ n as metamorphosis. A few insects. ho\vever. emerge fl:om the eggs 

in the foml of miniature adults and these are know11 as ··Ametahola". All 

other insects undergo metanlOrphosis and are knO\\TI as "Metabola··. The 

lower Orders among these undergo a simple metamorphosis. i.e .. the 
l06-3-24 
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young emerge from the eggs in an advanced stage of development and 

are termed "nymphs". Such insects are known as "Hemimetabola", while 

all other higher Orders are included under the group "Holometabola" and 

they undergo a complex metamorphosis often referred t6 as being direct 

or complete. Much insects (e.g., butterflies and moths) pass through a 

larval and a pupal (i.e., resting) phase before becoming the imago or adult 

Fig. 56-:----Stages In The Metamorphosis OfOryctes Rhinoceros; The 

Rhinoceros Beetle: From Above Downwards: 

Larva; Pupa; Adult. 
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Specimens showing the different stages in the life history of the Rhinoceros 

beetles (Fig. 56) and the Tussar srIk moth are mounted and exhibited to 

illustrate complete metamorphosis in insects. The former is mounted as a 

wet-preserved exhibit in the section on Beetles in the systematic series 

and the latter as a dry-preserved exhibit in a wall case near the exhibits 

relating to silk. In addition, coloured illustrations of the life histories of a 

large number of species of butterflies and moths are exhibited on the wall 

on either side of the insect Introductory Case near the commencement of 

the Insect Section in this gallery. 

INSECTS IN RELATION TO MAN. 

Economically, insects are the most important group of animals, 

next to the mammals, birds and fishes. Their activities after man daily, 

either from the nature and extent of their injuries to the economically 

valuable plants, or to the domestic animals, or to stored products, or from 

the part they play in the economy of nature, in fertilizing flowers, in 

scavenging and cleaning the earth, in rendering waste matter available in 

plant food, in preserving the conditions of the soil and in providing food 

for birds and reptiles. The study ofincests and their life histories, therefore, 

is a very vital one, especially in view of the immense damage they are 

capable of causing to some of our food and fibre crops. 

The insects which are economically important, may be broadly 

classified as (I) Harmful insects and (2) Beneficial insects .. 

HARMFUL. INSECTS. 

Among others, harmful insects include a large number of pests of 

crops. A few such crop pests common in South India ate exhibited in this 

gallery with labels indicating the names of the host plants theyinfest. A 

large number of insects, either in their larvel of adult Stages, attack valuable 

crop plants such as paddy, pulses, oil seeds, vegetables, cotton and 
!. 
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186 Gl'If)E To TUE I\\ERIEHR\TE GALU.RIES 

sugarcane and cause considerable damage which results in enonnous losses 

to the country. Selected specimens of a few such pests commonly found 

infesting crops in South India are exhibited in a series of glass-topped 

boxes classified and an'anged with reference to their host plants. Various 

methods. chemicaL mechanical as well as biological. have been devised t 
to control these pests. Besides these. hannful insects include also disease­

carrying fOlms such as the housefly and the mosquito. enlarged models of 

which are exhibited in the regular systematic selies in this Section. 

BENEFICIAL INSECTS. -

The most important among the beneficiaLinsects ~e the productive 

_ insects. i.e .. those that actually produce something that is usetultcnnan, 

such as the honey bees, silk-worms and lac insects. Honey bees yield 

honey and beeswax---both articles ofimmense economic value. SpL":Cimens 

of bee-hive (Fig. 57) and honey bees are exhibited. 

Silk is another very valuable commercial product obtained from 

insect". lbe silkwomls are the caterpi liars ofdifterent species of si Ik moths. 

In India. the usual silk of commerce is produced by the l\1ulberry silk 

moth (Bvmhyx moi): but the Tussar silk moth (A 17lheria paphia) and the 

Eri silk moth (AUacu.1, ricini) also produce silk, but ofsome\\hat inferior 

quality. Specimens of the adult moths of these species. and several 

specimens ofthe cocoons of the silk moths. samples of silk thread. both 

dyed find wldyed, silk cloth. a silk carpet. etc .. from Chennapatna. Mysore. 

and other localities are exhibited. The silk of commerce is the thread 

employed by certain silk moth caterpillars for the f0J111ation of their cocoons. 

It is fonned in the body of the insect as a fluid in the salivary gands.This 

fluid hardens in contact with air. fonlling fine threads. noted for their peculiar 

gloss. strength and resistant properties. The rearing of silk cocoons and 

the production of commercial silk from them is a flourishing industry in 

Bangalore. Mysore and certain other parts of South India. 
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FIG. 57--HIVE OF THE SMALL !\:[llAN H()NFY I3[E : AplS FLORIA 

Next to honey and silk. the most important product yieided by 

insects is lac. whiCh is Q<;ed tex various purposes. especially as an in!,.'rediem 

ohhe useful substance ·'·shellac··. Lac is the resinuolls substance produced 

by a kind of scale insect. called the 

Lac insect (Taclwrdia iacca or Lacciti.'r lacca). A number of 

different varieties oflac products are exhibited adjacent to the cases. 

containing silk exhibits. 

NESTS OF INSECTS. 

At the end of the Section devoted to insects in t\VO separate show 

cases in the comer against the wall adjacent to the passage leading to the 

Fish Gallery. are exhibited a fe\\' selected specimens of insect nests to 

illustrate the nest-building habits of certain insects Among insects. it is 

naturally the social insects that rank foremost in the art of nest-building. as 



188 . GlllDE To THE INVERTEBRATE GALLERIES 

there is marked division oflabour among them. The exhibits include a 

portion of the underground nest of the tennites known as the '"tennitarium", 

the remarkable pot-like nest of the potter-wasp, the elaborate Hornefs 

nest with several horizontal combs of hexagonal cells (Fig. 58) the exquisite 

hive ofthe honey bees and the nest of the Carpenter bee made in the thick 

branch of a tree, and in a bamboo stem. The wood is riddled with neat, 

large, circular holes which the Carpenter bee has cut for itself; those holes 

~~ { 

{l'(.'."·~ 
J 
~4¥i11 

Fig. 58-From Left To Right: Nest Of The Potter Wasp 

(Attached To A Twig) : Nest Of A Wasp, Polistes : Nest Of The 

Anded Hornet: Vespa Incta. 

oblique tunnels which the bee divides into a series of chambers 

by means of horizontal partitions. The comb of the honey be is also 

interesting in the there is differentiation in the size of the cells. Some cells 

are small and intended as cradles for the worker grubs while others are 

slightly larger and are designed, for the males or 'drones". The royal cells" 

intended for the production of the future queens are, altogether different 

from these, being much larger, and of a different from these, being much 

larger, and of a different from, and project from the comb in a downward 

direction. The nest of atree ant, Cremato-gaster sp is also exhibited in a 

adjoining case (Fig. 59). 
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Fig. 59-Nest Of A Tree Ant : Crematogaster Sp. 

Class ARACHNIDA. 

The Arachnida include spiders scorpions, pseudoscorpions, whip 

scorpions, mites and ticks, and the so-called "King Crab" which is marine 

and is superficially more like a crab. In some 257-4-10 recent systems 

of classification, the King Crabs are treated as a separate Class. the 

Merostomata, and included, along with the Class Pyconognida (Sea 

spiders) and the Class Arachnida (comprising all the other Arachnids) in a 

... Subphylum, (the Chelicarata) of the Arthopoda, but for the. purposes of ::;. 

this Guide book, it is simpler and more convenient to follow Borrodaile 

who has included, in his latest text-book (1962 edition) all the above 

groups in the Class Arachnida. 

The most characteristic feature of the Arachnida is the division of 

the body into two parts, an anterior prosoma and a posterior opisthosoma. 

The Former is composed of the head and thorax united together and 
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commonly called the Cephalolhorax. and the latter comprises the 

abdomen. Typically. there are six pairs of jointed appendages. and four 

pairs of legs. all on the cephalothorax. But there are no antennae or 

mandihles. The bases of one or more of the cephalothoracic appendages 

(except the first) are jaw-like amd serve to compress and masticate the 

food. The mouth parts and digestive tract are mainly adapted for sucking. 

The ahdomen (opisthosoma) is composed of twelve segments and is 

very vaIiahle. It may be with or without appendages and may retain its 

segmented character. or may appear unsegmented. 

The. AracImida are mostly free-living. terrestrial aIlimals of small 

size. Many mebers of this Class pt'lssesss poison glands and poison claws 

or"fangs" by means of which they ki II insects aIld other small creatures 

and suck their body fluids as food. Spiders and a tev,' other fonnsalso 

possess special glands that secrete fine threads of silk which are used for 

building nests. egg cases. etc. 

Economically. the Araclmida are not an important Cla'>S. However. 

some spiders aI1d other loons may be. actually heneficial to man because 

they prey upon various injurious insect pests. But a tew spiders. and 

scorpions. have poisonous stings which may even prove fatal to man. 

Some. mites aI1d ticks are parasitic on man and aIlimals and may produce 

severe illness or death. and maI1Y species of mites are injurious to plants. 

This Class is well represenk-rl as fossils and is of very ancient OIigin. some 

primitive members of the Class. such as the King Crab (Limulus) surviving 

even to-day as veritable "living fim;sils". 

.. , 

The Arachnida are divided into a number of distinct and easily "!" 

recognizable. Orders. and specimens of some typical representatives 

of most of the major Orders of Arachnids are exhibited in this gallery. 

mostly as wet-preserved specimens in jars. supplemented by explanatory 

di~JfaI11s. photographs aI1d descriptive labels outlining their chieffeatures 
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and habits. These principal groups are described briefly below in the order 

in which they are exhibited. 

Order XIPHOSURA. 

(The King Cabs.) 

This group was well represented in the ancient Cambrian rocks, 

'J, and numerous fossil fOlTI1s are known, but to-day, only four species have 

survived. of these, one is found along the coasts oflndia. The King Crab 

is the sole living marine representative of the Class Arachnida. Its body 

consists of a front part (prosoma) covered over by a shiny, dark brown, 

dome-like unsegmented cara-pace which is convex and horse-shoe­

shaped and joined behind to the broad, hexagonal abdomen with a spike­

like telTI1inal appendage (telson) projecting backwards. The abdomen 

bears six pairs of broad, thin appendages joined along the middle line. 

The abdomen is moveably articulated with the prosoma. The appendages 

ofthe King Crab can be seen only when the animal is turned over on its 

back, for they lie wholly within the cavity funned by the sloping sides of 

the basin-like carapace. 

The King Crab inhabits comparatively shallow waters along the 

coastal areas. It can borrow in soft sand by shoving its carapace into the 

sand and using its telson and other appendages to push itself along fotwards. 

It also uses its tel son as a means of righting itself when it happens to fallon 

its buck. It is mostly active by night and feeds on Polychaet WOlTI1S and 

molluscs which are grasped by the pincer-like front segments and 

masticated by the jaw-like hard bases of the other cephalothoracic 

~ appendages. King Crabs breed during early summer. Fertilization is external 

and groups of small eggs are deposited in shallow depressions in the sand 

between tide marks. 

206-3-25 
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The Kiphosura show marked discontinuous distribution, one 

species being found along the East coast of North America, another 

along toe shores ofIndia and two other species being represented in the 

Indo-Malayan Archipelago and along the East coast of China. 

The single, wet-preserved specimen of the King Crab exhibited 

belongs to the sole Indian species Limulus rotundicaudata (Latreille), 

. (Fig. 60 and 61) and was collected from the mouth of the Hooghly River 

in West Bengal. 

Order SCORPIONIDA ( - SCORPIONES) 

(SC017)iollS). 

In scorpions, the body is elongate. with a compact cephallo­

thorax, and a narrow. elongated. abdomen, broadly joined to the front 

part (prosoma). The second pair of cephalothoracic appen-dages 

(pedipa/p,s) are large and powerful with stout pincer-like joints at its tips. 

The abdomen is long. composed of 12 ring-like segments. The last six 

segments are narrow. with a sharp. poison claw bearing the sting at its 

end. 

Scorpions are nocturnal creatures. hiding by day and coming Ollt 

at night to hunt for the insects. etc., on which they feed. These are seized 

with the stout, pincer-like claws of the pedipalps and when sufficiently 

large, they are killed by the sting. Many scorpions live in burrows which 

they dig with the aid of their legs. Scorpions inhabit mostly the warm .... 

tropical regions. They are viviparous. bringing forth their young ones. alive. 

At first they are soft and white and clim b on to the back of their mother 

Where they first remain without food till their first moult, after which their 

skin is harder and darker and they begin to fend for them selves. An 

exhibit of a female scorpion carrying numerous young 
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Fig. 60-Limulus Rotundicaudata: The King Crab 

(Dorsal View). 

ones on its back is displayed as a wet mount to illustrate parental care 

in scorpions. Some of the young ones are isolated and mounted below 

~ to sho\v clearly their comparatively minute size and yet their perfection of 

development when they are born. 
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Fig. 61-Limulus Rotundicaudata : The King Crab: 

(Ventral View). 

The mating habits of scorpions are interesting. In many Arachnids), 

the mating habits include displays and "dances'" analagous to those found 

among birds and mammals. Scorpions nave been observed to stand face 

to face with raised tails which 257-4-11 they intertwine and later move 

about together, the male going backwards and holding in his hands those 

of the female who follows him. An illustration showing the mating "dance" 

of scorpions is exhibited along with the mounted specimens 

Fig. 62-Palamnaeus Swammerdami : 

The Great Black Scorpion: (Side View). 
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Fig. 63-Palamnaeus Swammerdami : 

The Great Black Scorpion: (Dorsal View). 

Several wet-preserved specimens of common South Indian 

species of scorpions belonging to the genera Isometrus. Lychas. Buthus 

. and Palamnaeus are exhibited. Palamnaeus sv.·ammerdan~i is the Great 

Black Scorpion (Fig. 52 and 63) which is The largest scorpion found in 

India, and with the exception of another West African species. it is the 

largest species in the world, sometimes reaching a. length of seven inches. 

A dry-preserved specimen of the Great Black Scorpion is also exhibited 

in situ in its underground burrow which is sho~n in section in a small 

adjoining case. An inteiesting specimen is a freak scorpion with the posterior 

narrow part of the abdomen (metasoma) forked into two. 

Order PEDIPALPI. 

(Whip scorpions and Scorpion spiders-) 

Whip scorpions (or Vinegaroons) and scorpion spiders resemble 

the true scorpions in their general habit, and to a certain extent, in their 

appearance, but they have no Sving, and are provided with special organs 

for feeling their way about. As these organs are formed by a modification 

of the first of the four pairs of walking legs ordinarily found inArachnids, 
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only three pairs of these legs retain their usual form and function, but· 

though the first pair comes to have sowe what the foml as well as the 

function of the antelmae of an insect their true nature is clearly shown by 

their position. In Scorpion spiders, especially in certain species that live in 

caves, they are extraordinarily long and slender. 

In Whip scorpions, the cephalothorax is narrowly joined to the 

flat abdomen which is composed of 12 segments, This group is divided 

into two Suborders, namely, the Uropygi. in which the abdomen bears a 

slender. terminal, whip-like flagellum and the Amblypygi, in which the 

abdomen is without such a flagellum. Whip scorpions lack poison; they 

live in warm countries and are nocturnal in habit preying on small insects, 

The mating habits of Whip scorpions are illustrated by an 

explanatory di3f,Tfam. In Wbip scorpions, the courting male during the first 

part of the "dance" holds the antenniform first-pair cflegs of his mate in 

his hands and jaws, as the pair move along together. Later, the female 

raises her abdomen and the male strokes it with his antennifornllegs. 

Wet-preserved specimens of Thelyphonus (with a whip-like 

flagellum at the tip oftheabdomen) and PhrYl1ichus (Fig. 64) (Vv·ithout 

such a proceSS{H1 the abdomen) representing the two Suborders ofthis 

group, are exhibited. 

FIG. 64-PI-lRYNICHUS NIGRIMANUS : THE SCORPION 

SPIDER OR WHIP SCORPION. 
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Order ARt\NEAE. 

(Spiders). 

Spiders constitute a very large and familiar group of Arachnids. 

comprising more than 20,000 species. The body of a spider consists of a 

distinct cephalothorax and an abdomen, both rounded and unsegmented 

andjoined by a slender waist. The abdomen bears tubercle-like spinnerets 

'1 which secrete silk with which the spiders construct their webs. Spiders 

arc free-living and solitary and are predaceous. feeding mainly on insects. 

They live in the most varied types of habitats ranging from the sea level to 

very high altitudes in the hills: they may occur on the sea shoe or in 

fieshwater swanlps or among rocks in sandy soil or in dry deserts. Spiders 

generally entrap the prey in their webs and kill them. with their poison. 

Several specimens of the common South Indian species of spiders. 

including the comm~n house spiders. th~ trap door spider. the giant 

Tarantula spider and the large wood spider. Nephiia ;nacu!ata are 

exhibited \'vith ample descriptive labelling explaining their habits and other 

interesting features. 

Trap door spiders.-Many of the smaller Mygalomorph spiders 

live in silk-lined burroys or shelters skilfully protected against intruders by 

a trap door. Some of the related species from open burrows. the entrance 

of Vv'hich is surrounded by a raised rim composed of particles of soil 

fastened together with silk. TIle trap door. which seems to be a development 

of this rim. may be completely absent, or take the foml of a thin, large. 

rounded flap lying over the entrance. This is known as the' wafer' type 

.. of trap door. The spider usually waits till a suitable victim passes when the 

trap door is pushed up and the victim dragged in almost instantaneously 

The' cork' type of trap door differs from the' wafer' type in being 

thickened sufficiently to be rigid. the inner surface being slightly convex so 

that its edges may fit tightly into the mouth of the burrow~ like a cork in the 



198 Gl1IDE To THE: INVERTEBRATE GALLERIES 

mouth of a battle. The snider usually holds so fmnly on to this type oftmp 

door as to make it. very difficult to force open, and only retreats under the 

greatest provocation. 

It is very difficult to detect these types of trap door as they resemble 

the. surrounding ground very closely. Some species make short burrows 

with two openings. one at each end. each closed by a trap door. One 

Madras species lives in hollows on old \'\owls, etc., which it lines with silk 

and covers \\-ith two semi-circular trap doors hinged together. In the Nilgiris 

there is a species which makes a forked burrow with one trap door at the 

entrance and another at the fork. When an enemy forces the outer door 

the spider shuts itselfinto one of the two limbs of the fork, so that without 

very careful examination, the remaining part appears to be a complete 

and disused burrow. Some species of trap door spiders are said to leave 

their burrows at night. when they spin a temporary web for capturing 

insects. Many spiders leave the burrows only accidentally orin search of 

a mate. 

If the trap door spider is placed on the surface of the soil 

suitable for burrowing, it has no idea how to begin. "But if placed 

in a hole in the same soil.it will quickly enlarge and. develop it into a 

silk-lined burrow with a trap door. 

A wet preserved specimen of the Common Madras trap door 

spider. /diops constructor, belonging to the family Ctenizidae, together 

with its burrow and trap door, and a series offour enlarged photographs 

to illustrate the mode of capture of its prey by the trap door spider are 

exhibited. 

·.Tarantulas.-The term Tarantula refers. strictly. speaking, to an 

Italian species of Wolf Spider (family Lycosidae), but is commonly used 

for any exceptionally large, spider-like creature. The Suborder 

Mygalomorphae, to which the largest known spiders belong, has come to 

be associated with the Tarantulas (Giant spiders). 
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Some of these spiders are large enough to attack and eat small 

birds or even a small rat. after killing them with the poison contained 

in their fangs. 111eir poison is known to be capable of causing intense pain 

even to man. 

Most Tarantulas live in burrows which they line with silk. but the 

genus Poecilotheria to which the specimens exhibited belong, lives in 

trees. Members of this genus and also of some others often emit a hissing 

sound when alarmed They produce the sound by rubbing certain spines 

situated on the surface of the basal joint of the fang against others situated 

on the contiguous surface of the basal joint of the palp. 

A large. wet-preserved specimen of Poecilotheria metallica 

(family Theraphosidae) from Adyar, is exhibited (Fig. 65). Its body 

is more than 50 millimetres in length. It lives in trees or in the thatched 

roofs of houses. 

Hunting Spiders. --These are included in the family Lycosidae. 

The carapace is narrow in front. The mandible is powerful, but not elongate. 

The legs are spiny and the abdomen is oval. rarely elongate. The males of 

many hunting spiders have their front logs or palps partly or wholly black 

or silvery white. making them very striking in comparison v.ith the brov.-ner 

tints of the rest of the body. The appendages are conspicuously displayed 

before the female during courtship. Two specimens of Euprosthenops 

ellioli fi'om Kan1bakkam Hill. Chingleput district are exhibited to represent 

this family. 

Jumping Spiders.-Jumping spiders belong to the family Attidae. 

'They have enormously large eyes and have a very keen vision. Among the 

males of this family different parts are specially conspicuous in different 

species. The attitudes adopted in courtship are such as to display such 

parts to the best advantage. whether they be the crested head. the. fringed 

paJpi and forelegs. or the iridescent abdomen. 

206-3-26 
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Mimicry among Spiders.-Many species of the family Attidae, 

and some of other families such as Cluboinidae and Thomisidae closely 

resemble certain species of ants among which they live, the first pair of 

legs being raised to resemble antennae. Close as this mimicry often is in 

. form and colour, it is commonly still closer in attitude and movement. It is 

particularly striking in the case of the Attidae, as members of this family 

normally have a very different fom1 of body and movement. 

FIg. 65-Poecilotheria Metallica: The Tarantula Spider. 

Ants are protected by powerful jaws, painful stings and irritating 

odours, and are little liable to attack. Spiders, on the other hand,are 

extensively hunted and killed, particularly by certain wasps. Ant-mimicking 

spiders therefore derive considerable protection from their mimicry. In 
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many cases also these spiders hunt and devour stray individuals of the 

ants they mimic and thus fmd a plentiful food supply always ready at hand. 

Common House Spiders.-Spiders generally are very helpful in 

destroying insect pests. but though possessing poison fangs. very few 

ever succeed in biting a human being. Spiders are therefore good 

neighbours, and. with the exception of two or three which spin webs in 

~, inconvenient places, they deserve to be encouraged in houses. In Madras, 

. there are five species of house spiders, out of which three spin webs. 

These belong to the families Oecobiidae and Pholeidae. The remaining 

two spin no webs, but make a neat nest for the protection of their eggs. 

One is the large. round, flat -bodied brown hunting spider of the family 

Heleropodiae, and the other is a jumping spider of the family Attidae, the 

female and young of which are brown, and the male black and white. The 

large one is a great destroyer of cockroaches and crickets, the small one, 

of mosquitoes. Both are therefore very useful. . 

Social Spiders.-Many species of spiders habitually live in groups 

and exhibit social behaviour. Many species of the family Uloboridae spin 

their individual webs in clusters often centering round the web of some 

larger spider of an entirely different kind. 

A specimen of Uloborus geniculatus is exhibited to represent 

this family. 

In the family Argyopidae, spiders of the genus Cyrtophora are 

usually found in groups, sometimes of great extent, each spider, however, 

'{ having possession of its own particular web. A specimen of Argyope 

anasuya is exhibited to represent the family Argyopidae, but this is not, 

however, a social species. 

To the family Eresidae belongs the common Indian spider, 

Stegodyphus sarasinorum. which forms colonies sometimes covering 

r 
206-3-26a 
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a large part of a bush or tree, in which the individuals live a true social life 

together, combining to spin their snares and to drag into the nest for 

common conswnption any suitable prey that they may catch. Hundeds of 

, them may be hidden in their untidy looking cobweb nests; they arc mostly 

nocturnal in their habits. Adiagram illustrating the structure of the web of 

Stegodyphus Sara-sin&mm is exhibited. 

Circular Spider Webs.-These webs are constructed by spiders £ 

of the families Ulohoridae and Argyopidae, the latter,on account of 

their frequently large size, being the best known. They all have the same 

general plan, namely, that of a wheel. the spokes of which support a sticky 

spiral thread to capture the prey. Their geometrical precision is one of the 

greatest wonders, of animal architecture. 

'They are supported on foundation lines and often spread between 

objects separated by a stream or other harrier across which the spider 

could not possibly walk. In such cases the spidedirst constructs a bridge 

of silk by letting a line from its spnmerers drift across on a current of air till 

it catches in sOmething on the other side. 

After securing and sufficiently strengthenlllg its foundation lines, 

the spider constructs one diameter of the web. some point on which it, 

makes the centre of the web. by running out a series of radii which are laid 

equidistant from each other by the spider fixing a definite number of paces 

along the foUndation line from the last radius laid down, along which she 

has carried the new one from the centre outwards. 

Next the radii are united by a spiral thread close round the centre, 

thus forming a strengthening hub. Beyond the, hub a much more open 
, ' 

temporary spiral is laid from within outwards, to help in supporting the 

spider while it lays its viscid spiral-the only sticky part of the web from 

without inwards cutting away the temporary spiral as it goes. 

. j-
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Certain kinds of spiders add patterns of while silk mixed with 

debris to their webs either to direct attention from. or to conceal. 

themselves. 

The Giant Wood spider.lv'ephila maculata (family Argyopidae) 

of which a single. large, wet-preserved female specimen fTOm Kambakkam 

Hill. Chingleput district. is exhibited" (Fig. 66). spins such an immense 

-~ web that it has to depart from the usual plan. Its radii. instead of all reaching 

the centre, are more numerous towards the circumference. in order to 

reduce the mesh of the network there to reasonable proportions without 

unduly crowding the centre. 

Spiders of the genus Cyrtophora build a horizontal web of very 

fine silk with the mesh extremely fine and practically uniform from centre 

to circwnference. raising the centre more or less definitely above the level 

of the circumference so that in some species the-circular web comes to 

resemble a conical tent. A wet-preserved specimen of c..VrtopllOl'{J. 

cifricoia, from Velicheri. is exhibited to represent this genus. 

Circular web-spinners often shov.' a remarkable difference in size 

between the male and female. the. latter. as is usual among the spiders. 

being the larger. An extreme case of this is found in the Giant Wood spider. 

Nephila maculafa. in which the female is over a hundred times the bulk 

of the male. 

Among the interesting web-spinning spiders. mention may be made of the 

large species. Psechrus alticeps, ohvhich a large. wet-preserved specimen 

from Kodaikanal is exhibited. It belongs to the family Psechridae, which 

includes sedentary spiders spinning large, sheet-like webs. 
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Fig. 66-nephila Maculata : The Giant Wood Spider. 

Order Palpigradi. 

(Micro- Tt71ip ScOlpions). 

Micro-whip scorpions are Amchnids of minute size, without eyes, 

resembling scorpions superficially. in their geneml shape and appearance. 

They bear a slender tail composed of 15 segments, They seldom exceed 

2 millimetres in length and are of a translucent whitish appearance. They 

are genemlly found living under Stones. On account of their ~inute size, 

only an enlarged diagram ofthe typical species, Koenenia mirabilis, is 

exhibited to represent this Order. 
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Order SOLI FUGAE (= SOLPI1GIDA). 

(Wo((Spiders or Sun Spiders '). 

This Order comprises unusually hairy. spider-like Arachnids v. ith 

conspicuous, swollen, two-jointed chelicerae with pincer-like chelae and 

joined to the carapace. The cephalothorax is composed of six segments 

of which the first to the third form a "head" hearing four or six eyes. The 

pedipalpi (2nd pair of appendages) are slender and leg-like and six-jointed; 

the first pair oflegs is tactile and not locomotor in function. The abdomen 

is composed nf six segments. There are no spinning organs. The Solifugae 

are confined to tropical or subtropical regions and are mostly found in 

dry, warm localities. 

These Arachnids, popularly known as the Wolf Spiders or Run 

Spiders. are remarkable for their wonderful agility. 1110ugh essentially desert 

fonns, they also occur in forests, at least in India. They are nocturnal and 

strictly carnivorous. Some of the species dig holes in the ground. and the 

females at the breeding season live in burrows to protect themselves and 

their young ones. Wet-pre-served specimens of Rhagodes sp. and ofa 

species of the typical genus Galeodes(Galeodes indicus) in which the­

male has the head narrower than in the female. are exhibited as 

representatives ofthis Order. 

Order PSEUDOSCORPIONIDA (=CHELONETHIDA). 

(False Scorpions). 

These are small Arachnids ranging in length from 1 millimetre to 

7.5 millimetres, with a unifonn, unsegmented cephalothorax broadly joined 

to the abdomen. They have not more than two pairs oflateral eyes, but 

eyes may sometimes he absent. There is no sting. They live mostly under 

moss or stones, in trees, or about buildings. They bear two glands which 

secrete silk with which they build nests. A single, small wet -preserved 

specimen ofan unidentified species of false scorpion is exhibited. 
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Order PODOGONA (= RICINULED). 

These are small, obscure Arachru da of very restricted distribu-tion, 

·being found only in certain areas in tropical Central and South America 

and West Africa. Eyes are absent. There is a movable hood on the 

cephalothorax over the small front pair of appendages (chelicerae). This 

is a rare group and only a comparatively few specimens have been collected 

so far. An enlarged diagram of the typical species of the genus 

Cryplocellus is exhibited to represent this Order. 

Order PHALANGIDA (= OPILIONES). 

(Harvestmen or Harresters). 

This Order includes Arachnids in which the body is short and 

ovoid with the cephalothorax unifonn and broadly fused to the feebly 

segmented abdomen. They have two eyes and their legs are very long. 

slender and seven-joined. TIley possess stink glauds on their cephalothonix 

but are devoid of silk glands. They are generally gregarious and are found 

, in fields.\\ioods and buildings. With their rotund bodies and long. wlgainly 

legs they appear so odd that they have been aptly described ascomedians 

among the Araclmida. A single wet -preserved specimen of a typical South 

Indian species, accompanied by an explanatory diagranl, is exhibited. 

Order ACARINA (= ACART). 

(Afiles and Ticks), 

These are small to microscopic Arachnids. \\ith a compact more 

or less ovoid body. with the cephalothorax and abdomen fused. There is 

no segmentation. l11e legs are widely separated. 11leir life history includes 

larval and n)mph stages. 

This Order includes a large number of different species of very 

varied habit. Many of them are extremely abundant, but most species are 
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too small to be conspicuous or even visible to the naked eye. They live 

principally on fluids which they obtain from living on decaying animals and 

plants. and a number of species are well known as troublesome parasities. 

Of many of these species. however, the full life history is not yet known: 

even in the case of the comparatively large and conspicuous Red-velvet 

mite that appears in swarms after the rains in many places in India, the life 

history is not fully known. 

Mites abound in soil, humus, stored foods, fresh an<tsalt-waters, 

and as parasites of both plants and animals. Some feed on fresh or decaying 

vegetable or animal matter while others suck the juices of plants, and still 

others feed on skin. blood or other tissues ofland vertebrate animals. 

Ticks are mostly ectoparasitic on animals and feed on the blood of reptiles, 

birds and mammals. 

Among important vegetable parasites belonging to this Order" the 

so-called "Red Spider' may be mentioned. The common human skin 

disease known as Scabies or Itch is also caused by a mite, Sarcoptes 

scabei. the Itch mite of man, an enlarged illustration of which is exhibited. 

The largest parasitic members of the Order are the ticks which infest 

mostly dogs and other domestic animals, bat are equally abundant on 

wild animals as well. Some ticks transmit disease from one animal to 

another. and mites are believed to aid in the spread of virus diseases 

among plants. Wet-preserved specimens of the ticks Margaropus 

annulatus and Hyalomma aequiptium from cattle are exhibited as typical 

common South Indian representatives of this Order. 

Class PYCNOGONIDA(= PANTOPODA). 

(Sea Spider!'). 

These are not Arachnids in the strict sense. and are included in a 

separate Class. They are marine. spider-like creatures, but remotely related 

to other Arthropods. The body is small, with] four (rarely five or six) pairs 

206-3-27 
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oflegs, the mouth being borne at the end of a slender proboscis. They 

occur in the shallow waters along the coasts, mostly attached to sea weeds. 

etc .. and also in, deeper waters up to a depth of 12,000 feet. They feed 

on fluids and soft parts of hydro ids. A single wet -preserved specimen of 

Anoplodactylus investigatoris, which is a typical Pycnogonid, conunonly 

found on sea weeds and hydroids in Pamban is exhibited to represent this 

group. 

Tv.iP aberrant groups. the Pentastomidaand Taidigrada, which 

were formerly treated as an appendix to the Arachnida are now known to 

be quite unrelated to the Arachnida and are regarded as separate Subphyla. 

These are represented only "by enlarged diagrams among the exhibited 

series of Arthropods in this gallery and for the sake of convenience these 

diagrams are displayed at the end oftheArachnid series in the same show 

case. 

PENTASTOMIDA. 

The Pentastomida (or Linguatulids) are degenerate, wonn-like, 

unsegmented parasites living in the lungs and nasal cavities ofvertebrates. 

They have two pairs of ventral hooks near the mouth serving for attachment. 

They are higlily adapted for a parasitic existence. An enlarged diagram of 

Porocephalus annniatus is exhibited to represent this group. 

TARDIGRADA. 

These are popularly known as water bears or bear animalcules 

on account of their supposed superficial resemblance to a minute bear. 

They are minute creatures up to one millimetre in length with soft, 

unsegmented bodies and four pairs of short, stumpy. unjointed legs. each 

with two or four claws. Rome live in damp moss, others in water. An 

enlarged diagram of a typical species, Echiniscus testudo, is exhibited to 

represent this curious group which is doubtfully included among the 

. Arthropods. 

) 
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APPENDIX 

PRIMITIVE CHORDATES OR LOWER CHORDATES. 

A few selected exhibits comprising enlarged models, a photograph 

and some wet-preserved specimens mount~d injars representing the three 

must primitive groups of the great Phylum Chordata (which includes all 

the rest of the Animal Kingdom other than the Invertebrates, namely, the 

three primitive groups mentioned above (Acrania) plus the true back­

boned animals-the Craniata or the Vertebrates) . are displayed in the 

right extreme comer. at the farther end of the GalleI)' of Higher Invertebrates 

in a vertical wail case directly above, and attached to. the show cases 

containing insect nests. adjoining the passage on the right side leading 

from the Invertebrate Gallery to the Fish Gallery. These animals (i.e .. 

belonging to the three primitive groups of Chordates here illustrated by 

models, photographs and specimens) possess either throughout or at some, 

stage of their life history, a flexible rod-the notochord-which is the 

rudiment, or rather. the fore runner of the vertebral column. In the adults 

of the true vertebrate or back-boned animals this rod is replaced to a 

greater or lesser extent by the vertebral column. while in these Primitive 

Chordates. it either persists throughout life, or disappears after the larval 

stage. 

Although these animals are not Invertebrates, and are, on the other 

j hand. closely related to the Vertebrates, and indeed are classed with the 
J 

Vertebrates under the general term Chordata, they are exhibited in this 

Gallery purely as a matter of convenience since they form an isolated and 

more or less intermediate group, but indicating at the same time, by their 

close proximity to the Fish Gallery that they are actually members of the 

greater group of Chordatsi, although of a comparatively low grade of 

organization. Since these animals are strictly species of Chordates, notes 

on these could not with propriety, be included in the general body ofthe 

206-3-27a 
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text in the present Guide Bookwhich deals with the Invertebrates, and 

they have therefore been relegated to an Appendix 

These primitive members of the Chordata belong to the following 

three Subphyla:- ) 

(I) Subphylum Cephalochordata-the Lancelets, (2) Subphylum 

Enteropneusta( = Hemichordata)-theAcom wonns, and (3) Subphylum '( 

Tunicata ( = Urochordata )-the Sea squirts 

Subphylum CEPHALOCHORDATA. 

This Subphylum includes the single genus Amphioxus (also known 

as Branchiostama), It is an. important animal from the point of view of . 

evolution as it is the ancestral fonn from which the rest of the Chordata 

are. supposed to have been derived. It is a small, semitransparent, 

colourless, segmented animal, with a tubular, dorsal nerve cord and a 

notochord persistent throuhgout life, and extending the full length of the 

animal. Its body is elongated and laterally compressed and pointed at 

each end and it attains at most a length of two inches. It is popularly 

known as the Lancelet.1t is entirely marine and occurs at moderate depths; 

usually halfburied in the sand. It possesses remarkable powers of moving 

in the sand, but it is also capable of swimming. The mouth, on the ventral 

surface near the front and of the boy, is surrounded by a number of. 

delicate, ciliated processes, the oral cirri. Enlarged models of an entire 

specimen (side view, from the left side, X 12) and of a transverse section ,~ 
of the animal (X 25) with the various parts individually labelled, and an 

actual wet-preserved specimen of the Indian species, Branchiostoma. '.:,. 

indisum, are exhibited to represent this Phylum, 
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Subphylum ENTEROPNEUSTA( = HEMICHORDATA). 

TIus is another remarkable group of primitive Chordates in wruch 

the body is divided into three regions, namely the proboscis. the collar 

and the trunk. In the front part of the trunk. paired lateral apertures-the 

gill slits-are present. The Subphylum is divided into two Orders. of which. 

the larger and better known group-the Balanoglossida-alone is 

represented anl0ng the present exhibits. The Balanoglossida. are elongated. 

worm-shaped. bilterally symmetrical animals which live in the sand or 

mud in the sea The trunk bears numerous gill slits on either side in its front 

part. communicating with corresponding apertures in the wall of the 

pharyn.x. The most remarkable anatomical feature of these animals is the 

presence of an wlpaired diverticullli11 projecting from the front part of the 

alimentray canal into the base of the proboscis. This small structure is the 

notochord. It is the presence of this notochord. together with a tubular 

central nervous system and paired brancrual apertures. that has settled the 

position of these worm-like animals indisputably an10ng the Chordates. 

although low down in the scale. 

The Balanoglossids are entirely a marine !:,1fOUp. living in sand or 

mud in burrows. which are frequently U-shaped. and their presence may 

he usually recognized by the easts thrown up by these animals at the 

openings of their burrows on the surface. The adult Balano-glossids live 

buried in the sand and swallow large quantities of the sand for the sake of 

its organic content, effecting a easting of denatured sand in much the sanlp. 

way as many Polychaet worms do. The colour of these animals is usually 

yellow. red and orange~ the hepatic region is often green. These creatures 

generally possess an unpleasant smell resembling that of iodoform. One 

species of Balanoglossus is commonly found in large nlli11bers in certain 

localities on the sandy beach on Krusadai Island in the Gulf of Manaar. 

A photograph of an enlarged model of Dolichoglossus-a typical 

genus ofthe. group, and an actual. wet-preserved specimen of another 
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common genus, Balanog!ossu.s': from Krusadai: Island, are exhibited. The 

natural size of the specimen of Dolichoglassus (depicted by the enlarged 

model in the photograph) is indicated by the small model on the right, 

shown in the same photograph. 

Subphylum TUNICATA( = UROCHORDATA). 

The T unicata or Ascidians, popularly knO\\-l1 as the "Sea squirts" 

are entirely marine animals. They include both pelagic. free-swimming 

form and sessile, sedentary forms fixed to rocks or other objects on the 

spa bottom. Many of them live in colonies and most species reproduce 

sexually by budding. The animals are usually enclosed in a tunic or test 

which is largely composed of a substance similar to cellulose. They are 

extremely sluggish animals, being little better than bag-like receptacles, . 

but equipped with an alimentary canaL blood vessels, nervous system 

and reproductive organs. There are both solitary and colonial species. 

The forms have typically two openings in the tunic, one for drawing in 

water to be filtered for minute food particles. the other for discharging the 

waste after filtration. When disturbed, as, for instance, by touching., some 

species contract sudrJenly, squirting out some of the water filling their 

catties-hence the popular name, " Sea, squirts ". Colonial species are 

generally embedded in a common, communaL jelly-like tunic and the 

individuals are arranged in systems around common openings for 

discharging the waste products . 

. . The adults of. these animals bear no trace of the notochord or a 

tubular nerve cord which are among the most characteristic features of..{~~ 

Chordates. The. exact systemqtic position of these animals therefore 

remained unsettled for a long time and they were considered as 

Invertebrates and assigned to various Phyla by different early authors, 

until their life history and larval development were worked out, when it 

was discovered that their tailed larvae possessed a flexible rod-the 

notochord-and a dorsal tubular nerve cord, In the other two Suhphyla 
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of the primitive Chordates dealt with above (namely the Cephaloehordata 

and the Hemiehordata) the notochord persists throughout life (although 

only as a small rudiment in the latter group), and is replaced to a greater 

or lesser extent by the vertebral column in the adult vertebrates, but in 

many T unicates (though not all) it disappears completely before maturity. 

This settled once for all their actual systematic position as a primitive group 

of the Chordata showing the characteristic Ohorc1ate features in their larval 

stage only. 

Wet-preserved specimens of Rhabdocynthia pallida from 

Tuticorin, Ectrinascidia thurstoni from Rameswaram and another 

unidentified species of Ecteinascidia from Pam ban are exhibited to 

represent this Phylum. 
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