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Zool. Surv. India
State Fauna Series 3 : Fauna of West Bengal, Part 10 : 1-16, 1998

ECHIURA AND SIPUNCULA

BADRI PRASAD HALDAR

Zoological Survey of India, Calcurta

INTRODUCTION

The phyla Echiura and Sipuncula comprise soft-bodied and almost defenceless sedentary
creatures, that always live in protected places and that are well adapted for living in burrows. They
are found from temporarily exposed intertidal limits to great depths of the occans. All are marine
except for a few species that arc adapted themselves to the cstuarine environment and found in sand
or mud where they sometimes live in U-shaped burrows.

The echiurans, usually called spoon-worms from the shape of their contracted proboscis,
comprise 127 species under 32 genera in the world. Of these, 33 species under 9 gencra arc
represented in the Indian coast and a couple of specics are on record from West Bengal (Annandale
& Kemp. 1915: Haldar. 1978).

The sipunculans, very often called peanut worms from the shape of their contracted trunk,
comprise 144 species under 17 genera in the world, of which 37 species under 10 genera are known
trom the Indian coast and 3 species are on record from West Bengal (Haldar, 1989, 1991).

The present study is based on the material collected by the author tfrom the Hooghly-Matla
estuarine zone of 24 Parganas (South) district partly covering the Medinipur district and also the
Digha coast of the latter during 1985-1989. The material is represented by 3 species of echiurans
belonging to a single monotypic family and 3 species of sipunculans belonging to 3 genera under 2
families.

The diagnostic characters along with keys to the different taxa of the material examined have
bcen provided. A general account of morphology and terminology, the method of narcotisation,
preservation and distribution of all the species have been included.

MORPHOLOGY AND TERMINOLOGY

Echiurans : The body has two principal parts : proboscis and trunk. Proboscis, the anterior
extension of the trunk near the mouth. is a highly sensitive and muscular food-gathering and
respiratory organ, being highly developed or reduced and easily detachable in either case.

Trunk is a cylindrical or sausage-shaped sac very often highly mascular and filled with fuid
being provided with hard bristle or hook-like structures of varying patierns : some, usually in pair.
piercing the ventral wall posterior to mouth as ventral sctae; some encircling posterior extremity n
one or 1wo ring-like fashion as anal setac, some surrounding the anal aperture as anal rosette found
mainly in deep sea forms. Besides, wart-like or rounded, often prominent, tubercles are found; they
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are almost uniform in size but usually largest towards anterior and posterior extremities and often
associated with glandular cells.

The mouth lies at the base of proboscis. The alimentary canal, a very long and much coiled tube
running from mouth to anus, is several times longer than the body. It consists of a long fore, mid-and
hindgut. The foregut is differentiated into pharynx, oesophagus, gizzard and stomach. The midgut or
intestine proper is longer than the foregut being accompanied by a collateral intestine or siphon. The
hindgut or cloaca, smallest of all, in which open two usually large, tubular or sac-like vesicles, the
wall of which are studded with minute ciliated funnels. The nephridia are thin-walled, elongated or
sac-like vessels, varying from one to many (usually one to four pair) and with a basal nephrostome;
the lips of nephrostomes are greatly prolonged and spirally twisted and open externally by
nephridiopores which act as temporary outlet of eggs and sperms. The vascular system consists of a
ventral, a neurointestinal and dorsal vessel in the trunk and a median and two lateral vessels in the
proboscis. Nerve cord is a prominent unsegmented thread-like structure that runs ventrally along the
coelomic wall of the body: anteriorly in the proboscis it is expanded into a large peripharyngeal ring.
The innermost longitudinal layer and outermost circular layer of muscles in the body wall are
frequently smooth and uniform but sometimes the former is often thickened into externally visible
bundles.

Sipunculans : They have two principal parts : introvert and trunk. The introvert is usually
shorter (in some species quite long) and slender than trunk, retractile in nature, generally lies along
same axis of trunk but sometimes it is displaced ventrally. It is provided with terminal mouth usually
surrounded by tentacles which are variable in the degree of development and complexity. Tentacular
region follows a zone which may bear chitinous, posteriorly directed hooks either scattered or
arranged in rings. The level of usually paired nephridiopores and anus or either of them, whichever
is anterior, demarcates the introvert trunk junction.

The shape of the trunk may vary from almost globular to cylindrical, and sometimes retains
spiral appearance for those inhabiting gastropod shells. Its anterior end is generally simple but in a
few groups it is armed with varying shapes of calcarcous cap and posterior end is blunt or pointed or
acorn-like or provided with cap. Trunk bears papillac of various shapes and sizes being more dense
at both ends than at the middle or localized regionally and sometimes modified as holdfast or totally
absent.

The longitudinal and circular muscles of the bodywall are frequently arranged in smooth,
uniform layers but sometimes these are gathered into bundles. Retractors, main muscles of the
coelom, varying from |-4 in numbers cross it as free longitudinal bands, being fixed anteriorly
behind the oral disc and posteriorly at different levels of the trunkwall and control the introvert.

The major portion of coclom is occupied by digestive tract having a straight oesophagus, double
helix (coiled) intestine and rectum with or without caecum. The anus is usually placed at the anterior
end of trunk. In the coelom usually three types of gut muscles are found namely, spindle muscle,
fixing muscles and wing muscles. Contractile vessel is a closed tubular sac-like structure connecting
tentacular cavities and carries numerous villi. Nephridia, usually two in number, are simple, tubular
or sac-like structure of variable length and serve as excretory sacs and gonoducts. Nephrostomes are
discernible externally and lie on ventral side at the anterior end of trunk. Gonads, the transitory
structures in the form of conspicuous fringe, develop at the base of retractor, usually at its ventral
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pair when present. Sipunculans are dioecious and lack any sexual dimorphism. Fertilisation is
external. Trochophore larva settle onto a suitable substratum and probably remain there throughout
their lives.

METHOD OF COLLECTION, NARCOTIZATION AND PRESERVATION

Echiurans : The presence of an echiuran on sand or mud flat is often shown by the openings of
its burrows or sometimes by catching sight of its proboscis. Such echiurans have to be removed by
digging. The position of the worm can be marked by pushing a piece of rubber tube down the hole
made by the proboscis. Careful digging on one side of the line connecting the ends of the burrow
will ultimately expose the animal which is to be lift up by the trunk. Proboscis of this group is
usually deciduous, so it should be collected, tixed and stored along with the trunk.

After collection the animal should be placed in plenty of cool water until it is to be narcotized. It
is to be narcotized (i) by placing it in a shallow dish containing cool water on the top of which some
crystals of menthol have been sprinkled, (ii) by placing them in a 7% sol. of magnesium chloride,
(iii) by placing them in water to which is added very carefully a small quantity of 90% alcohol (drop
by drop) or by immersing them in 1% sol. of propylene phenoxetol. The animal is to be left in the
relaxing medium for 4-12 hours until it does not respond to touch. The worm is then transferred to
4% formaldehyde solution for fixation and finally to 70% ethyl alcohol for permanent preservation.

Sipunculans : As the sipunculans inhabit wide ranges of substrata the method of their collection
varies according to their habitats. For the sand-and mud-dwelling forms, the most suitable way is to
dig out the worm with a hand-shovel at low tide, but sometimes special technique is adopted for
some species—a long pliant strip of fibre about 3 feet long, previously cut from the mid-rib of a
coconut palm-leaf, is firmly, but gently, pressed into the burrow. The introvert of the worm is
usually encountered about 6 to 12 inches inside the burrow, and is immediately recognised by touch.
The retracting introvert guides the end of the cane inside the worm, while it is firmly pushed in. The
cane is left in the burrow anchoring and the worm then located by digging the substratum with hand
and it is to be lifted by pulling with a minimum eftort.

After collection the worm is to be narcotized and preserved in the same manner as the echiurans.

SYSTEMATIC ACCOUNT

Phylum Echiura

Class Echiurida

Order Echiuroinea
Family Thalassematidae

Subfamily Thalassematinae
Genus Anelassorhynchus
(1) Anelassorhynchus branchiorhynchus (Annandale & Kemp)

(2) Anelassorhynchus dendrorhynchus (Annandale & Kemp)
(3) Anelassorhynchus microrhynchus (Prashad)
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Phylum Sipuncula
Class Sipunculidea
Order Sipunculiformes

Family Sipunculidae

Genus 1. Sipunculus
(1) Sipunculus nudus Linnaeus
Genus 2. Siphonosoma
(2) Siphonosoma australe (Keferstein)

Class Phascolosomatidea
Order Phascolosomatiformes

Family Phascolosomatidae
Genus 3. Phascolosoma
(3) Phascolosoma arcuatum (Gray)
Family THALASSEMATIDAE
Diagnosis  Gonoducts in pairs or paired groups; gonostome lateral; proboscis with coelomic
spaces.
Subfamily THALASSEMATINAE

Diagnosis : Dermal longitudinal muscles not gathered into bands; gonostomal lips with or
without spiral lobes; proboscis well developed, rudimentary or deciduous; gonostomal lips with or
without spiral lobes; proboscis well developed, rudimentary or deciduous; presiphonal intestine long.

Remarks : This subfamily is represented in West Bengal by a single genus.

Genus Anelassorhynchus Annandale

1922. Anelassorhynchus Annandale, Bijdr. Dierk., 22 : 148.
1946. Anelassorhynchus : Fisher, Proc. U.S. natn. Mus., 96 : 222.

Diagnosis : Longitudinal muscle layer of uniform thickness and without specialized bands;
nephrostomal lips prolonged and spirally coiled.

Distribution : India : West Bengal, Orissa, Gulf of Mannar, Lakshadweep; Japan; Amboina;
Philippines; Australia; Indoresia; Mauritius; Spain; U.S.A.; Hawaii.

Remarks : The genus is represented in India by seven species, out of them only three species is
so far known from West Bengal.
Key to species of Anelassorhynchus
1. Proboscis WEll EVEIOPE..........c.ccoviuiucuiuieieectctccece ettt esaes e se e seese s e e s e ses s ses e seees 2

Proboscis reduced to @ SMall COIAT .............ccvvveeeeeeieeeeeeeeeee e e s A. microrhynchus
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2. Proboscis with conspicuous ridge between the dendritic outgrowths ............ A. branchiorhynchus

Proboscis without ridge...........ccceiiriiiiniiniiiniicciii A. dendrorhynchus

(1)  Anelassorhynchus branchiorhynchus (Annandale & Kemp)
(Fig. 2)

1915. Thalassema branchiorhynchus Annandale & Kemp, Mem.Indian Mus., 5 : 61-63, figs. 2 & 3.
1978. Anelassorhynchus branchiorhynchus: Haldar, Bull. zool. Surv. India, 1 (3) : 315.

Material examined : South 24 Parganas : 2 exs., Forest jetty, Gosaba, 17.x.1984; 6 exs., south
of old jetty, Canning, 26.ix.1984; 6 exs., East Khati, Parghumti, 8.ix.1984; 2 exs., Goalbari khal,
Bakkhali, 6.iii.1985; 2 exs., Harwood Point, Kakdwip, 8.iii.1985; 4 exs., Sajinatala, Basanti,
25.ii.1986; 9 exs., north of Kapilmuni temple, Gangasagar, 24.xii.1987; Medinipur : 4 exs.,
Terapekhya char in the river Haldi near Keshabpur, 9.iii.1985; 8 exs., same locality, 17.iv.1987 -
Collector B. P. Haldar.

Diagnosis : Trunk of preserved and fully extended specimens 47-85 mm long and maximum
width 10 mm near mid-trunk region, sausage-shaped, somewhat translucent in life with a deep
reddish winous tinge and remaining translucent even in spirit, posterior extremity gradually
narrowed down. Proboscis 15-26 mm long when fully stretched, about one-third as long as trunk;
purplish pirk coloured and dendritic outgrowths bright red coloured; dendritic outgrowths highly
developed, having a gill-like appearance and confined to proximal third of the margin, distal part of
which quite smooth; longitudinal ridges on proximal part of ventral surface quite conspicuous.
Papillae covered the whole body and of two kinds, large and small; large ones being most numerous
towards the two extremities; at the posterior end papillae conical and tend to be arranged in
transverse rings and as a result there is no smooth circum-anal region. Ventral hooks golden yellow
tipped with black and placed anterior to nephridiopores.

Longitudinal muscles form a continuous sheath. Nephridia two pair, opening behind the ventral
hooks; nephrostomal lip provided with a pair of long, fine, less distinctly coiled filaments; vesicle
narrow and finger-shaped, tapering to a blunt apex. Anal trees long and simple, about half the length
of the body, thin-walled with slight brownish tinge and opening s¢ parately into intestine but
irregularly coiled and attached to the body wall by numerous slende' easily detachable muscular
strands; considerable part of the canal closely packed with small oval p-:llets of mud.

Remarks : The animal lives in hard mud in a U-shaped burrow. 1 i the same burrow some other
forms like polychaete, Gattyana fauveli and an isopod, Cirolana pai -a, are found as coinmensals
and they enjoy the same advantage that the host does.

Distribution : The species was described from estuarinc belt but later on it was reported from
marine habitat also. However, the species is endemic to India.

In India : West Bengal : South 24 Parganas, Medinipur; Orissa; Gujarat.

(2) Anelassorhynchus dendrorhynchus (Annandale & Kemp)
(Fig. 4)
1915. Thalassema dendrorhynchus Annandale and Kemp, Mem. Indian Mus., 5 : 58-61, fig.1.
1978. Anelassorhynchus dendrorhynchus : Haldar, Bull. zool. Surv. India, 1 (3) : 316.
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Material examined : South 24 Parganas : 3 exs., Sajinatala, Basanti, 25.ii.1986; 2 exs.,
Ajmalmari, 6.iii.1989; 2 exs., Prentice Island, 8.iii.1989; 1 ex., Dayapur, near Pakhirala, 14.iii.1989
- Collector B. P. Haldar.

Diagnosis : Trunk of preserved and fully expanded specimens 38 to 54 mm long and maximum
breadth 8 mm at the middle of trunk, sausage-shaped, posterior extremity abruptly narrowed down to
rounded tip, translucent in liféexwith a pale vinous tinge but opaque is spirit in which colour
completely lost. Proboscis 10 to 15 mm long, about one-fourth of the trunk length, shovel-shaped
with distal extremity truncate; its ventral surface with inconspicuous ciliated groove but without
longitudinal ridge; its margin distinctly serrated, the serrations towards proximal end taking the form
of dendritic outgrowths; proboscis cream coloured, with free edges and dendritic outgrowths tinged
with brown. Ventral hooks bright golden coloured, juxtaposed and placed close to proboscis base.
Papillae covered the whole body but numerous towards the two extremities tending to be arranged in
concentric rings; in general, papillae of posterior region larger than the anterior but absent in the
circum-anal region which is surrounded in a more or less definite manner by several concentric
folds, the most conspicuous one separates it from the densely papillate region immediately in front.

Longitudinal muscles form a continuous sheath. Nephridia two pair, nephrostomal lip with a pair
of long, fine, spirally filaments; vesicle narrow and finger-shaped, tapering to a blunt apex. Anal
trees short and simple, less than half the length of body, thin-walled with slight brownish tinge and
opening separately into intestine close to anus. Alimentary canal similar to the former species.

Remarks : This species can be readily differentiated from the former one in the field by the

nature of dendritic outgrowths at the proximal end of proboscis; these outgrowths are always shorter
than half the width of the whole organ.

Distribution : This species is endemic to the east coast of India.

In India : West Bengal : South 24 Parganas including Sagar Island (Haldar, 1978); Orissa :
Chilka Lake (Type locality — Annandale and Kemp, 1915); Tamil Nadu : Pamban (Haldar, 1978).

(3) Anelassorhynchus microrhynchus (Prasad)
(Fig. 3)
1919.  Thalassema microrhynchus Prashad, Rec. Indian Mus., 16 : 339-400, fig. 1.

Material examined : South 24 Parganas : 4 exs., Bakkhali, 7.iii.1985; 2 exs., Sajinatala,
Basanti, 25.ii.1986; 3 exs., Goalbari Khal, Bakkhali, 1.iv.1987; 7 exs., Ajmalmari, 6.iii.1989; 3 exs.,
Panchamukhani, 6.iii.1989 — Collector B. P. Haldar.

Diagnosis . Trunk of preserved and fully narcotized specimens 15 to 33 mm long and greatest
breadth 8 mm at the middle of trunk, elongated, slightly curved in life but greyish white in preserved
state. Proboscis rudimentary, 1 to 2 mm long, creamy white, lateral margins being united ventrally at
base and distal free end truncate; ventral surface with longitudinal furrows but without ciliated
groove. Ventral hooks well developed, their free ends very broad and curved. Papillae covered the

whole body but arranged in definite rings at two ends; distinct papillae present in the circum-anal
region.

Longitudinal muscle form a continuous sheath. Nephridia two pair, nephrostomal lip drawn out
into very long spiral lobes; vesicle bag-like elongate structure with free closed end pointing
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backwards. Anal vesicle simple, about half the length of the body and provided with two rows of
ciliated funnels on anterior half.

Remarks : The species was described from estuarine zone at Chandipore, Orissa in 1919. For a
span of seven decades the species was not reported elsewhere until recently from South 24 Parganas,
West Bengal.

Distribution : West Bengal : South 24 Pargonas; Orissa (Type locality — Prashad, 1919).

Family SIPUNCULIDAE

Diagnosis : Tentacles may form clusters or be arranged in meridonial rows; retractor muscles
two pair.

Remarks : Amongst a total of five genera have so far been recorded from the Indian coast
(Haldar, 1991). The said two genera are represented in West Bengal also.

Genus 1. Sipunculus Linnaeus

1766. Sipunculus Linnaeus, Systema Naturae, 12th edition : 1078.
1991. Sipunculus : Haldar, Mem. zool. Surv. India, 17(4) : 9.

Diagnosis . Introvert shorter than and sharply differentiated from trunk, without hooks but
covered with irregularly arranged triangular papillae; mouth surrounded by tentacles; contractile
vessels two in number and both without villi; spindle muscle not attached posteriorly.

Remarks : In Indian coast this genus is represented by three species, out of them only one is
reported from West Bengal.

(1) Sipunculus nudus Linnaeus

(Fig.9)

1766. Sipunculus nudus Linnaeus, Systema Naturae, 12th ed. : 1078.
1991. Sipunculus nudus : Haldar, Mem. zool. Surv. India, 17 (4) : 12-15.

Material examined : Medinipur : 3 exs., Digha, West Bengal, 15.x.1964, Collector A. K. Datta.

Diagnosis : Trunk 70-90 mm long and 17-22 mm wide, pink or pinkish-white in colour with
irridescent cuticle; thick-skinned and opaque; almost cylindrical with bulbous posterior end.
Introvert 25-30 mm long, much narrower than trunk and bearing numerous, subtriangular, posteriorly
directed scale-like papillae. Tentacular membrane divided into 4-5 lappets.

Longitudinal muscle layer divided into 25-30 non-anastomosing prominent muscle bands usually
splitting into two in the glans region while circular muscle layer continuous there. Retractor muscles
two pair, equally strong and arising from the same level; ventral spanning 2 to 6 while dorsal 3 to 6
muscle bands. Oesophagus with characteristic *“post-oesophageal” loop; intestinal coils 22-24 in
number; rectum short and bearing a rectal caecum - an extraordinarily long, white, narrow tube; anal
opening on 13th muscle band. Racemose glands single pair. Spindle muscle arising ahead of anus,
running posteriorly and terminating on 4th-5th intestinal coil. Contractile vessel simple and paired,
thin-walled and convoluted, extending up to base of retractor muscles. Nephridia one-sixth to one-
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eighth of trunk length, dark tan coloured and opening in front of anus. Brain with a number of short
digitate processes along its anterio-dorsal margin.

Remarks : This species is used by the anglers as an interesting bait in Amboina and natives of
the Palau Island eat it as food.

Distribution : West Bengal : Medinipur. This species is a cosmopolitan inhabitant of shallow,
temperate, tropical and subtropical waters. It has been recorded from Andaman Sea, Arabian Sea and
Lakshadweep area.

Outside India : Africa; Red Sea: Thailand; China; South Australia; Philippines; Japan; Korea;
Panama; Costa Rica; U.S.A.; West Indies; Cuba; Brazil; Ireland; British Islands; France; Spain;
Adriatic Sea.

Genus 2. Siphonosoma Spengel

1912. Siphonosoma Spengel, Verh. dt. zool. Ges., 22 : 264.
1991. Siphonosoma : Haldar, Mem. zool. Surv. India, 17(4) : 21-22.

Diagnosis : Introvert shorter than trunk having papillae and sometimes hooks arranged around
mouth; coelomic canal in the bodywall; contractile vessel single and with or without villi; spindle
muscle attached both anteriorly and posteriorly.

Remarks : In the Indian coast this genus is represented by four species, of which only one is
known from West Bengal.

(2) Siphonosoma australe (Keferstein)
(Figs. 13-15)

1865. Phascolosoma australe Keferstein, Nachr. Ges. Wiss. Gottingen, No. 7 : 197-198.
1991. Siphonosoma australe : Haldar, Mem. zool. Surv. India, 17 (4) : 22-24.

Material examined : Medinipur : 1 ex., Digha, West Bengal, “from sandy mud”, 15.ii.1964,
Collector A. K. Datta.

Diagnosis : Trunk 154 mm long with prominent annular rings posteriorly, thick, opaque-
skinned, brown in colour. Introvert 72 mm long, armed with 38 rows of hooks; hook large, slightly
curved, more or less pointed, dark brown in colour. Tentacles 96, long and slender. Papillae
uniformly distributed over the body, smaller and circular in mid-trunk region but more prominent
and dome-shaped at posterior end; in between hook rows papillae very small and circular.

Longitudinal muscles in 14-19 bands, anastomosing occasionally. Circular muscles also
separated into anastomosing bands. Retractor muscles two pair (dorsal and ventral) — ventral pair
from anterior fourth of trunk from muscles 1-3 while dorsal from anterior tenth of trunk from
muscles 4-6. Intestinal tract having 62 coils, rectum long and with a small oblong caecum but
without accessory caeca; anal aperture behind nephridiopores. Contractile vessel simple, running up
to first intestinal coil. Spindle muscle arising anteriorly by three roots and anchoring intestinal coil
posteriorly. Fixing muscle single, originating by two roots. Nephridia brown coloured, about one-

fourth as long as trunk and attached anteriorly. Coelomic papillae and ‘Keferstein bodies’ present but
without any transverse dissepiment.
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Remarks : This species may be readily distinguished from other Indian species of this genus by
the presence of rather long, dark brown hooks, simple contractile vessel and by the absence
“accessory rectal caeca”

Collection method of this species is quite different from others; special technique is adopted and
that is already dealt under “Method of Collection”

Distribution : This is a warm water but generally shallow water species of the Indian and West
Pacific Ocean.

India : West Bengal : Digha; Andhra Pradesh : Visakhapatnam Harbour; Tamil Nadu : Gulf of
Mannar and Rameswaram; Andamans : Long Island.

Outside India : Africa; Malay; Philippines; Formosa; Japan; New Zealand; New South Wales;
South Pacific Islands.

Family PHASCOLOSOMATIDAE

Diagnosis : Longitudinal muscle layer of body wall either divided into bands or continuous;
papillae usually most closely placed at posterior end of trunk.

Remarks : This family includes three genera, all are represented in the Indian coast but only one
genus is reported from West Bengal.

Genus 3. Phascolosoma Leuckart
1828. Phascolosoma Leuckart, Breves animalium quorandam maxima ex parte marinorum descriptiones.
Heidelberg : 22, fig. 52.
1991. Phascolosoma : Haldar, Mem. zool. Surv. India, 17 (4) : 47.

Diagnosis : Hooks recurved and arranged in numerous rings; tentacles arranged around nuchal
organ and placed dorsal to mouth; longitudinal muscle layer divided into separate, anastomosing
bands; contractile vessel lacking villi; spindle muscle attached posteriorly.

Remarks : Out of ten species under this genus reported from the Indian coast only one is found
in West Bengal.
(3) Phascolosoma arcuatum (Gray)

(Figs. 8, 10-12)

1828. Sipunculus arcuatus Gray, Spicilegia Zoologica, Lond., (1) : 8.
1991. Phascolosoma arcuatum : Haldar, Mem. zool. Surv. India, 17(4) : 54-56.

Material examined : South 24 Parganas : 8 exs., Sagar Island, Chemaguri, 6.xi.1979; 11 exs.,
Gangasagar, Sagar Island, 3.iii.1980; 20 exs., Canning; 21 exs., 19.ix.1984 Jharkhali, Sunderban,
22.ix.1984; 15 exs., Bakkhali, 5.iii.1985 — Collector B.P. Haldar.

Diagnosis : Trunk 35-65 mm long and 15-32 mm wide, stout and about uniformly cylindrical;
pale brown to brown in colour but anterior and posterior extremities dark brown. Introvert slender,
40-102 mm long. Tentacles 8-10, finger-shaped, arranged in a horseshoe-shape and placed dorsal to
mouth. Collar white, lies behind tentacular crown, followed by closely set 58-65 complete rows of
hooks on introvert; hook with sharply bent apex, clear central streak running from base to apex and
lacking a separate triangular area. Papillae distributed all over the body; mid-trunk papillae brown in
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colour and sparsely distributed whereas papillae at two extremities comparatively larger, densely
aggregated and blackish brown.

Circular and longitudinal muscle layers grouped into bands — former narrow, numerous and
closely placed whereas latter divided into 18-22 separate, stout and less anastomosing bands.
Retractor muscles two pair, originating more or less at the same level from posterior fifth or sixth of
trunk; both the pair uniting shortly after their origin. Intestinal coils 42-72. Spindle muscle stout
being attached to posterior extremity of trunk and anteriorly in front of anus. Contractile vessel
simple and without villi. Fixing muscle absent but broad and well developed wing muscle present.
Nephridia brown coloured, tubular and one-third as Iong as trunk; nephrostomes small and funnel-
shaped.

Remarks : The species can thrive well in semiterrestrial habitat and found in the intertidal zone
from mean high water spring tide to mean low water spring tide levels, being exposed to a marked
degree of varying salinity ranging from 5% to 25% in the mangrove belt of West Bengal.

Distribution : This is a Indo-West Pacific species found in tropical shallow water.
India : West Bengal : South 24 Parganas.

Outside India : Bangladesh; Singapore; Malay; Philippines; China; Western Australia;
Queensland.



Distribution of Echiura and Sipuncula in India and Elsewhere

TABLE

West Orissa  Andhra  Tamil Gujarat Laksha- Andaman & Indian Pacific  Atlantic
Bengal Pradesh  Nadu dweep NicoberIs. Ocean Ocean  Ocean
ECHIURA
. Anelassorhynchus
branchiorhynchus + + +
. Anelassorhynchus
dendrorhynchus + + +
. Anelassorhynchus
microrhynchus + +
SIPUNCULA
. Sipunculus nudus + + + + + + +
. Siphonosoma australe + + + + + +
. Phascolosoma arcuatum + + + +

pnoundi pup vamyo3 : AVATVH

[
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Fig. 1. A generalized diagram of an echiurid (a species of the family Thalassematidae) to show
some of the anatomy of an echiuran; dorsal view.

Fig. 2. External morphology of Anelassorhynchus branchiorhynchus (Annandale & Kemp).

Fig. 3. Anterior part of Anelassorhynchus microrhynchus (Prashad) to show proboscis (highly
deduced) and position of ventral hooks.

Fig. 4. A portion of proboscis of Anelassorhynchus dendrorhynchus (Annandale & Kemp) to
show the serrated margins, the serrations towards the proximal end gradually take the form
of dendritic outgrowths.

Fig. 5. A hook of an echiuran.

Fig. 6. Ring vessel surrounding end of foregut of-Anelassorhynchus.

Fig. 7. A nephridium of Anelassorhynchus.

Abbreviations :

av, anal vesicle; ¢, caecum; cf, ciliated funnel; cg, ciliated groove; cl, cloaca; do, dendritic
outgrowths; dv, dorsal vessel; g, gonad; im, interbasal muscle; in, intestine; n, nephridium; nc, nerve
cord; nl, nephrostomal lips; nv, neuro-intestinal vessel; o, oesophagus; p, proboscis; ph, pharynx; rv,
ring vessel; s, siphon; sm, serrated margin; t, trunk; vh, ventral hook; vv, ventral vessel.
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Fig. 8. Partly dissected sipunculan, Phascolosoma arcuatum (Gray) to show some of the anatomy;
dorsal view.

Fig. 9. Anterior region of introvert of Sipunculus nudus Linnaeus.

Fig. 10. An introvert hook of Phascolosoma arcuatum (Gray).

Fig. 11. Papilla of introvert from rows of hooks of the same.

Fig. 12. Papilla from posterior end of trunk of the same.

Fig. 13. Coelomic papilla in the vicinity of nephridiopore of Siphonosoma australe (Keferstein).

Fig. 14. Introvert hooks of the same.

Fig. 15. Dorsal view of contractile vessel of the same.

Abbreviations :

cm, circular muscle; dr, dorsal.retractor; h, hook rows; i, introvert; in, intestine; Im, longitudinal
muscle; n, nephridia; nc, nerve cord; o, oesophagus; p, papilla; r, united retractor muscle; re, rectum;
rv, ring vessel; s, spindle muscle; t, tentacular crown; vr, ventral retractor muscle; wm, wing muscle.

. —A—187/ZSI/Cal/98
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SUMMARY

The paper deals with a comprehensive account of echiuran and sipunculan fauna of West Bengal,
the former is represented by 3 species under a single genus while the latter by 3 species under 3
genera and 2 families. All the species have been keyed and described for easy identification.
Diagnostic characters are provided for all the families as well as genera occurring in the state. In
addition, the state-wise distribution in India as well global distribution is summarised in a table.A
general account of morphology and terminology, method of collection, narcotisation and
preservation is added. Out of three species of Echiura one, Anelassorhynchus microrhynchus is new
to West Bengal but all of them are found in estuarine habitat. Out of three species of Sipuncula only
Phascolosoma arcuatum is found in estuarine zone of West Bengal.
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ANNELIDA : OLIGOCHAETA : EARTHWORMS

K. R. HALDER
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INTRODUCTION

Aristotle described some small creatures as “the intestine of earth” These are earthworms the
elongated soft bodied segmented invertebrates. Darwin in 1881 realized that the earthworms play an
important role on the fertility of the soil. They burrow under the earth, leave the castings outside and
help in mixing and churning of the soil. The burrows increase drainage and aeration. Moreover, the
castings accumulated on hill slopes are carried to the sea by the rivers and streams to form the fertile
continents.-So they are called the friends of the farmers.

Juliana de Berners in 1496 wrote about various kinds of earthworms in her book “Fyshynge
with an Angle” Izaac Walton in 1653 in his book “Compleat Anglers” mentioned several
earthworms useful as fish baits. But before nineteenth century the earthworms were observed and
studied by none excepting Linnaeus who erected the genus Lumbricus in 1758. Later, scientists from
different parts of the world became interested to study them. The history of earthworm taxonomy
can not be completed without mentioning the following names : Bahl, Baird, Beddard, Benham,
Brinkhurst, Cernosvitov, Chen, Cognetti de Martis, Easton, Eisen, Fedarb, Fletcher, Gates, Grube,
Hatai, Horst, Jamieson, Julka, Kinberg, Kobayashi, Lee, Michaelsen, Ohfuchi, Omodeo, Orley,
Perrier, Pickford, Rosa, Savigny, Schmarda, Stephenson, Templeton, Ude and Vaillant.

Out of about 3900 global species some 380 species were reported from India. Of these, 55
species were known to occur in West Bengal. The first report of an earthworm species Perichaeta
houlleti from West Bengal was made by Perrier (1872). Afterwards Beddard (1883, 1885, 1900,
1901, 1902), Michaelsen (1907, 1910) and Stephenson (1916, 1917, 1920) had major contributions
on the taxonomy of earthworms from West Bengal before the publication of “Fauna of British India,
Oligochaeta” by Stephenson (1923). Later a considerable work has been done by Gates (1937,
1938a, 1938b, 1951, 1958, 1960), Halder & Julka (1967), Julka (1975) and Soota & Halder (1977,
1981).

In order to know the present state of earthworm fauna of West Bengal systematic field surveys
were undertaken in the unexplored and little explored districts under the Mopping Survey
Programme from April, 1983 to March, 1987. Simultaneously the material collected from all the
seventeen districts of West Bengal along with the unnamed collections in the General Non-chordata
Section of the department were worked out. While working on 3492 specimens of these earthworms,
the author came across 30 species belonging to 16 genera and 7 families. As a result of the present
study the total number of species from West Bengal has increased from 55 included in 21 genera
and 6 families to 63 under 26 genera and 8 families. One genus represented by one species is newly
recorded from India. Six species have been recorded for the first time from West Bengal and many
others as new records from different districts. In addition, the representatives of 4 genera and 2
families are also being recorded for the first time from West Bengal. The present study also reports
an interesting parthenogenetic morph of one species Metaphire houlleti (Perrier) being recorded for
the first time from India. For the sake of uniformity in the work and also to provide all the
informations on the earthworm fauna of West Bengal the synonymy, diagnostic characters,
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distribution, etc. of other already known species from West Bengal have been included in this paper.
Under the species only the unpublished material studied is included and not the already reported
material though available in the collections and examined for the preparation of this report.

Of the 63 species dealt with 30 spp. are widely distributed whereas 34 are endemic to Oriental
Region of which 17 are endemic to West Bengal and 8 more to India. As per origination, 5 spp. are
of Ethiopian origin, 13 of Palearctic, 44 are Oriental and one is Neotropical. The keys for
identification, the diagnostic characters and distribution of the families, genera and species of
earthworms of this state have been provided. In addition, Table-I shows their district-wise
distribution in West Bengal, Table-II state-wise distribution in India and Table-III endemicity in
Oriental Region and global distribution with origin. Each of the genera and species is provided with
synonymy along with type localities and repositories of types. Economic importance, habitats and
castings of as many species as possible have also been included. A general account of morphology
and terminology as well as the method of narcotization and preservation of earthworms has also
been added. The classification proposed by Brinkhurst & Jamieson (1971) has been followed. For
details of synonymy, description, origin, distribution and economic importance Stephenson (1923),
Gates (1938a, 1972) and Julka & Senapati (1987) may be consulted.

MORPHOLOGY AND TERMINOLOGY
External characters

The body of the earthworm is elongated. It is divided into many segments by circular grooves.
The anterior most segment is called the peristomium and the posterior most segment is known as the
periproct. The protuberance on the anterior and dorsal side of the peristomium is called the
prostomium. There are six types of prostomium such as zygolobous, prolobous, epilobous,
proepilobous, tanylobous and combined pro and epilobous. The mouth a crescentic aperture is
located beneath the prostomium, on the ventral surface of the first segment. The anus is an opening
situated at the posterior end of periproct.

In most of the earthworms there are some minute pores in the intersegmental grooves along the
mid-dorsal line. These are called the dorsal pores which begin some distance behind the anterior
end. To keep the body moist and slimy the earthworms discharge. coelomic fluid through these
pores. These are lacking in Moniligastridae.

The setae are minute peg-like needles formed by the secretions produced by the invaginated
ectodermal cells. In most of the earthworms setae are situated in each segment excepting the first
and the last ones. The arrangement of setae is of two types viz. lumbricine and perichaetine. In the
former eight setae are arranged in four pairs on the ventral surface of each segment as in the families
Lumbricidae, Moniligastridae, Octochaetidae, etc., while in the later the numerous setac are
arranged in the form of a ring around each segment as in the genera Amynthas, Megascolex,
Metaphire, Perionyx Polypheretima, etc. These setae help the worms in locomotion. There are some
setae which are modified to from copulatory setae located near spermathecal pores as in the genera
Lennogaster, Octochaetona, etc. and penial setae located near male pores as in the genera
Eutyphoeus, Lampito, etc. These setae help the worms in reproduction.

In the anterior part of mature worms there is an area of some segments thickened and swollen by
the tumescence of epidermal cells. This area is called the clitellum. The gland cells of clitellum

secrete mucous for copulation, material to form cocoon and albumin in which eggs are deposited
within the cocoon.
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There are genital apertures such as spermathecal pores, female pores, male pores and prostatic
pores -located on the ventral side of the anterior part of the body. The external openings of the
spermathecae are called the spermathecal pores. These are situated in front of the clitellum. The
external openings of the male ducts, the female ducts and the prostatic ducts are called the male
pores, the female pores and the prostatic pores respectively. The male pores are always of one pair
but the prostatic pores may be of one pair or two pairs. The female pore may be single or of one
pair. The location of male pores may be in front of female pores as in Alluroididae, Haplotaxidae,
etc., or behind the female pores as in Acanthodrilidae, Megascolecidae, Ocnerodrilidae,
Octochaetidae, etc. In Acanthodrilin form the paired prostatic pores are in XVII and X!X, and male
pores in XVIII — all pores often in seminal grooves of furrows between eq/XVII and eq/XIX. In
balantin forms the prostatic and male pores are in XIX. In microscolecin form a pair of tubular
prostates open to the exterior in XVII along side or together with sperm ducts. In megascolecin form
a pair of tubular or recemose prostates open to the exterior in XVIII along side or together with
spermducts.

There are also some minute pores called nephropores. These are the external openings of
nephiridial ducts. These pores are situated in the ventro-lateral surface of each segment. The waste
products formed in the coelom are removed through these pores.

In many mature worms the genital markings are present on the anterior ventral surface of the
body. These are variable in number and location.

B. Body wall

The body wall is composed of an outer cuticle, an ectoderm layer, muscular layers and an inner
coelomic epithelium. The cuticle is formed by the hardening of the secretions produced by the cells
of the ectoderm layer. The cuticle has numerous pores through which the secretions produced by the
gland cells of the ectoderm layer come out to the exterior. The ectoderm at certain points is pushed
inward to form little sacs in which the setae are implanted. These sacs are provided with protractor
and retractor muscles by the action of which the setae can be protruded and retracted. The muscular
layer consists of a layer of circular muscles and a layer of lingitudinal muscles. The layer of circular
muscles is situated below the ectoderm layer while the layer of longitudinal muscles lies beneath the
layer of circular muscles. The body becomes elongated and shortened by the contraction of circular
and longitudinal muscles respectively. The coelomic epithelium a thin membrane consisting of flat
cells is situated just below the layer of longitudinal muscles.

C. Internal characters

The coelom is the large cavity which extends from one end of the body to the owner. It contains
digestive, circulatory, excretory, sensory and reproductive organs. In the coelom there are transverse
partitions called septa which are placed between successive segments. On-the septa there are
perporations surrounded by rings of muscles by the contraction of which the apertures are closed.
The milky white fluid filled in the coelom is called the coelomic fluid which contains numerous
nucleated cells of variable shape and size.

(a) Digestive system :

The straight alimentary canal runs from mouth to anus. The anterior portion of the tract is
concerned with ingestion and digestion of food while the posterior portion deals with further
elaboration of food and absorption of soluble products. The anterior portion consists of buccal
cavity, pharynx and oesophagus, and the posterior portion is composed of intestine.
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The mouth leads into a small cavity called the buccal cavity. The buccal cavity opens into a
more spacious pear-shaped structure called the pharynx which acts as a pump. The pharynx is
connected with the body-wall by muscle fibres. The dorsal wall of the pharynx contains a thick mass
of gland cells which help in digestion by pouring its salivary secretions into the pharynx. The pharyx
opens into a long narrow tubular portion called the nesophagus which may be modified at different
levels to form a stomach, a crop and a gizzard. In Megascolecidae the crop and the gizzard are in the
anterior part of the oesophagus shortly behind the pharynx. In Lumbricidae the crop and the gizzard
are present at the posterior part of oesophagus. In Moniligastridae there are two to ten gizzards at
the anterior part of intestine. The crop is thin walled and acts as a storage of food. The gizzard is
lined with hard cuticle and is very muscular. It is used for grinding food particles into finer ones. In
some earthworms there are lateral or dorsal glandular swellings of the posterior wall of oesophagus.
These are called the calciferous glands which relieve the body of excess calcium taken up from food
and maintain a constant pH in blood and coelomic fluid. The triturated food then passes into the
intestine which is the main part of the alimentary tract for digestion and absorption of food. The
intestine is wider than oesophagus. In most earthworms, there is a longitudinal fold called the
typhlosole which projects from mid-dorsal wall of intestine. There is also a pair of conical
outgrowths of intestine. These are called the intestinal caeca. The posterior region of the intestine is
called the rectum which collects faecal matter to be expelled through the anus.

The alimentary tract is composed of a layer of endodermal cells surrounded by circular and
longitudinal muscles. The endoderm contains the glandular cells the secretions of which effect in the
chemical changes of food and the tall columner cells which absorb the prepared food.

(b) Circulatory System

Blood of earthworm is a nutritive fluid composed of liquid plasma and tiny nucleated corpuscles.
It is reddish in colour due to the presence of haemoglobin dissolved in plasma.

The tubes through which blood flows from one part of the body to the other are called the blood
vessels. The narrow vessels called the capillaries form a network around tissues and organs. Blood
passes from capillaries to tissues and cells, and flows back into capillaries from tissues and cells.
The flow of blood within the blood vessels is due to the rhythmic pressure on the trunk vessels
produced by the contraction and elongation of the-body. Some of the vessels which can contract and
expand independently and act as pumps for driving blood are called the hearts.

There are three large rrunk vessels running along the length of the body. One of them is the
dorsal vessel which is placed above the alimentary canal, the other is the ventral vessel which runs
below the alimentary canal, and the third one is the subneural vessel which is located below the
nerve cord. There are two short longitudinal vessels also-one is the supra-oesophageal vessel which
runs forward along the left side of the oesophagus, and the other is the extra-ocsophageal vessel
which is placed above the oesophagus. The hearts opening into the dorsal and the ventral vessel are
called the lateral hearts; those opening into the supra-oesophageal and the ventral vessel are called
the oesophageal hearts; those joining the ventral vessel but bifurcating above the oesophagus, with

one branch to the supra-oesophageal vessel and the other to the dorsal vessel, are called the latero-
oesophageal hearts.
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The blood of the intestinal wall absorbs nutrient material. This blood passes into the dorsal
vessel which distributes blood to the ventral vessel as well as to the anterior region of the body
through its branches. The ventral vessel also distributes blood to different parts of the body through
its branches. The sub-neural vessel is a collecting vessel through which blood passes to the dorsal
vessel by cross-branches in the posterior region of the body.

(c) Excretory System

Nephridia are the excretory organs in the earthworms. A nephridium is a long and narrow tubule,
the middle portion of which is a tangled mass of ciliated tracts. It has a short straight lobe and a long
spirally twisted lobe. The opening of the tubule into the coelom dilates to form a ciliated funnel
called the nephrostome. The external opening of the duct of nephridium is called the nephropore
through which urea is excreted to outside. Nephridia are located on both sides of each segment
excepting the first two.

The nephridia which occur as a single pair in each segment and open into the coelom by
nephrostome are called the holonephridia or meganephridia. Another type of nephridia occur in
more than one pair in each segment. These are called the meronephridia. Both the types of nephridia
may be either stomate when the nephrostomes are open, or astomate when the nephrostomes are
closed. In the exonephric condition the nephridia open to the exterior but in the enteronephric
condition the nephridia open to the alimentary canal. The meronephridia are generally small in size
occurring in clusters and these are called the micromeronephridia. The meronephria may be
enlarged and these are then termed as megameronephridia.

There are also three types of tufted nephridia such as (1) the holonephridia which are
incompletely branched into a number of meronephridium-like lobes with a singl duct, with or
without a funnel, (2) the meronephridia in which the terminal canals run together in a sheaf and (3)
similar to (2) but with terminal ducts secondarily united to form a single duct.

(d) Reproductive System

The earthworm is hermaphrodite due to the presence of both male and female reproductive
organs in the same individual.

The male reproductive organs are testis, testis sacs in confluence with seminal vesicles,
vasadeferentia, prostate glands, accessory glands and genital apertures. There is a median pouch
lying above the ventral nerve cord on the lower part of the anterior region of the body, enclosing a
pair of testes and a pair of seminal funnels. This pouch is formed by the fusion of a pair of testis
sacs. The testes are digitate or finger-like processes. The seminal funnel is a rosette-shaped
enlargement of ental end of vasa deferentia with central aperture through which sperms pass to the
duct. This is placed opposite the testis. The median pouch is enlarged on either side to form sacs
called seminal vesicles in which sperms become matured. Seminal vesicles are lacking in
Moniligastridae. In holandry there are paired testes in both X and XI, in metandry there are paired
testes in XI only and in proandry there are paired testes in X only. The ducts that carry sperms from
seminal funnel to the exterior, are called vasa deferentia or sperm ducts. In holandric from two
sperm ducts of each side, one from the anterior pouch and the other from the posterior one. run side
by side in the posterior direction to open into the male genital aperture or male pore of that side. In
proandric and metandric form the single sperm duct of each side opens into the male pore of the
corresponding side. There are some gland tissues commonly associated with sperm ducts on either
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Fig. 1 Ventral view of earthworm. Pr, Prostomium; Se, Setae; an, annus; Fgp, female genital pore;
cl, clitellum; Gm, Genital markings; Mgp, male genital pore.
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side. These are called the prostate glands. In Acanthodrilidae, Ocnerodrilidae and Octochaetidae
prostates are tubular and the prostatic duct opens to the exterior by the side of male pore. In
Megascolecidae the prostate is recemose, and the gland duct and sperm duct open into the male
pore. The capsular prostates in Moniligastridae and ‘euprostates’ of Eudrilidae are not associated
with sperm ducts. There are also some accessory glands, whose secretions come out through minute
pores of genital papillae located on the ventral surface of the anterior part of the body.

The female reproductive organs are spermathecae, ovaries, oviducts and genital apertures. In the
anterior region and ventral side of the body there are paired pouches in which sperms received from
a copulatory partner during mating are stored for fertilization of eggs. These pouches are called the
spermathecae. The external opening of the spermathecal duct is called the spermathecal pore. There
may be a diverticulum which is an outgrowth of the spermathecal duct. In two moniligastrid genera
Drawida and Moniligaster the diverticulum is characterized as atrium. Paired ovaries enclosed in
paired ovisacs are generally situtated below the testes segments. The duct that carrics ova from the
ovary is called the oviduct. The oviduct are simpler and shorter than sperm ducts. Anteriorly the
oviduct of each side forms a funnel-called oviducal funnel which faces the ovary of the
corresponding side. The oviduct of each side runs in the posterior direction to open into the female
genital aperture or female pore. Occasionally the two oviducts unite posteriorly to form a common
oviduct and open in a single female pore. In hologyny there are paired ovaries in both XII and XIII
while in metagyny there are paired ovaries in XIII only.

The changes in reproductive organs lead to mutational explosions which results in the production
of parthenogenetic polymorphism. Gates (1956) recognized several morphs in the Megascolecine
genus Pheretima. Among these, common morps are ‘A morph’ lacking spermathecae, ‘R morph’
lacking male terminalia, ‘AR morph’ lacking spermathecae and male terminalia, ‘Z morph’ lacking
testis, ‘ARZ morph’ lacking spermathecae, male terminalia and testis, ‘H morph’ a hermaphroditic
parthano-genetic morph in which spermathecae, seminal vesicles, testis and prostates remain
juvenile. There are also some intermediate morphs called ‘I morphs’ which show intermediate
stages of anatomical degradation or modification. These are ‘l’, intermediate between *H’ and ‘A
morphs’, ‘I2’ intermediate between ‘H’ and ‘R morphs’, ‘I3’ intermediate between ‘R’ and ‘AR
morphs’, ‘I4’ intermediate between ‘H’ and ‘AR morphs’ and ‘I§’ intermediate between ‘A’ and
‘AR morphs’

METHODS OF NARCOTIZATION AND PRESERVATION

The living worms are dropped in a vessel containing fresh water and anaesthetized by adding
alcohol (about 70%) drop by drop to the waler, gradually at intervals until and worms cease to
move. Care should be taken to add not more than a tenth of alcohol of the total volume of
freshwater. Otherwise, the worms will be killed before narcotization. After narcotization, thc worms
are taken out and straitened in a tray and covered with a thin layer of cotton. Then, 5-10% formalin
is added slowly and kept soaked in it for 10-12 hours. Aftcrwards, the worms arc washed in fresh
water and preserved in 70-90% alcohol.

ABBREVIATIONS

a, the first setae from mV on each side of a segment; A, a meridian of longitude passing
anteroposteriorly along a setal follicles; A A, median space ventrally between the two A meridians;
A B, median space ventrally between A and B meridians; b, the second scta from mV on each side of
a segment; B, a meridian of longitude passing anteroposteriorly along b setal follicles; B C, median
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space ventrally between B and C meridians; c, the third seta from mV on each side of a segment; C,
a meridian of longitude passing anteroposteriorly along c setal follicles; C, circumference; C D,
median space ventrally between C and D meridians; d, the fourth seta from mV on each side of a
segment; D, a meridian of longitude passing anteroposteriorly along d setal follicles; D D, median
space dorsally between the two D meridians; e, the fifth seta from mV on each side of a segment;
eq., equatorial; GM, genital marking; I, 11, III. IV, etc.. the first segment, the second segment: the
third segment, the fourth segment, etc. respectively; ibid., ibidem, in the same placc: m. mid; m B
C, at the middle of BC; m D, mid-dorsal; mL mid-lateral; mm, millimeters;mV. mid-ventral; n, a
fraction or position of a segment.

SYSTEMATIC ACCOUNT

The taxa new to India are marked ** and those new to West Bengal *

I. Family ACANTHODRILIDAE
1. Genus Plutellus Perrier

(1) Plutellus ghumensis Julka

(2)  Plutellus sikkimensis Michaelsen
2. Genus Pontodrilus Perrier

(3) Pontodrilus bermudensis Beddard

* 11. Family GLOSSOSCOLECIDAE
*3. Genus Pontoscolex Schmarda

(4)  Pontoscolex corethrurus (Muller)

III. Family LUMBRICIDAE
4. Genus Aporrectodea Orley

(5)  Aporrectodea rosea (Savigny)
5.  Genus Bimastos Moore

(6)  Bimastos parvus (Eisen)
6. Genus Dendrobaena Eisen

(7)  Dendrobaena rubida (Savigny)
7.  Genus Eisenia Malm

(8)  Eisenia foetida (Savigny)

(9)  Eisenia hortensis (Michaelsen)
8. Genus Eiseniella Michaelsen

(10) Eiseniella tetraedra (Savigny)
9.  Genus Octolasion Orley

(11)  Octolasion cyanium (Savigny)



State Fauna Series 3 : Fauna of West Bengal

(12) Octolasion tyrtaeum (Savigny)

IV. Family MEGASCOLECIDAE

10. Genus Amynthas Kinberg
(13) Amynthas alexandri Beddard
(14) Amynthas diffringens (Baird)
(15) Amynthas hawayanus (Rosa)
(16) Amynthas morrisi (Beddard)

(17)  Amynthas robustus (Perrier)

11. Genus Lampito Kinberg
(18)  Lampito mauritii Kinberg

12.  Genus Metaphire Sims & Easton
(19)  Metaphire anomala (Michaelsen)
(20) Metaphire californica (Kinberg)
{21) Metaphire houlleti (Perrier)
(22) Metaphire peguana (Rosa)
(23) Metaphire planata (Gates)
(24) Metaphire posthuma (Vaillant)

13.  Genus Perionyx Perrier
(25)  Perionyx alatus Stephenson
(26) Perionyx annandalei (Michaelsen)
€27)  Perionyx excavatus Perrier
(28)  Perionyx gravelyi Stephenson
(29)  Perionyx heterochaetus (Stephenson)
(30)  Perionyx himalayanus Michaelsen
(31)  Perionyx inornatus Stephenson
(32)  Perionyx jorpokriensis Julka
(33)  Perionyx macintoshi Beddard
(34)  Perionyx nanus Stephenson
(35)  Perionyx pallidus Stephenson
(36)  Perionyx pincerna Stephenson

(37)  Perionyx pokhrianus Stephenson
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(37a) Perionyx pokhrianus var affinis Stephenson
(38)  Perionyx pulvinatus Stephenson
(39) Perionyx rimatus Stephenson
(40) Perionyx sikkimensis (Michaelsen)
(41)  Perionyx variegatus (Michaelsen)
14. Genus Polyphertima Michaelsen
(42) Polypheretima elongata (Perrier)
15. Genus Tonoscolex Gates
(43)* Tonoscolex horai (Stephenson)

(44) Tonoscolex monorchis (Stephenson)

V. Family ALMIDAE
16. Genus Glyphidrilus Horst
(45) Glyphidrilus tuberosus Stephenson

VI. Family MONILIGASTRIDAE
17. Genus Drawida Michaelsen

(46) Drawida nepalensis Michaelsen

*VII. Family OCNERODRILIDAE
* 18. Genus Gordiodrilus Beddard

(47)* Gordiodrilus elegans morph. paski Stephenson
**19. Genus Nematogenia Eisen

(48)** Nematogenia panamaensis (Eisen)

VIII. Family OCTOCHAETIDAE

20. Genus Dichogaster Beddard
(49) Dichogaster bolaui (Michaelsen)
(50) Dichogaste modiglianii (Rosa)
(51) Dichogaster saliens (Beddard)

21. Genus Eutyphoeus Michaelsen
(52) Eutyphoeus gammiei (Beddard)
(53) Eutyphoeus incommodus (Beddard)
(54) Eutyphoeus nicholsoni (Beddard)
(55) Eutyphoeus orientalis (Beddard)

3 —A—187/zs1/Cal/98
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(56) Eutyphoeus quadripapillatus Michaelsen

(57) Eutyphoeus waltoni Michaelsen
* 22. Genus Lennogaster Gates
(58)* Lennogaster pusillus (Stephenson)
23. Genus Octochaetona Gates
(59) Octochaetona beatrix (Beddard)
(60)* Octochaetona compta (Gates)

24. Genus Pellogaster Gates

(61)  Pellogaster bengalensis (Michaelsen)

* 25. Genus Ramiella Stephenson
(62)* Ramiella bishambari (Stephenson)

26. Genus Scolioscolides Gates

(63)  Scolioscolides bergtheili (Michaelsen)

KEY TO FAMILIES
. Malc pores in region of 10/11-12/13.

— Male pores behind 12/13.
2. Prostates present.

— Prostates absent.

3. Last hearts in XI.
— Last hearts behind XI.
4. Prostates recemose.

— Prostates tubular.
5. Nephridia holoic.
— Nephridia meroic.
6. Dorsal pores present.
— Dorsal pores absent.

7. Extramural calciferous glands present.
Glossoscolecidae

— Extramural calciferous glands absent.

I. Family ACANTHODRILIDAE

: Fauna of West Bengal

Moniligastridae
2

3

6
Ocnerodrilidae
4
Megascolecidae
5
Acanthodrilidae
Octochaetidae
Lumbricidae

7

Almidae

Diagnosis : Body cylindrical. Dorsal pores present or absent. Male pores behind XVI. Intestinal
origin behind XIII. Last pair of hearts behind XI. Holonephric, nephridia absent in preclitellar

segments. Spermathecae diverticulate; prostates tubular.

3—B—187/ZS1/Cal/98
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Distribution . South Africa, Madagascar; India, Sri Lanka, Burma; Australia, Tasmania, New
Caledonia, New Zealand, Auckland, Chatham and subantarctic islands; U.S.A., Mexico; Central
America.

Remarks . The family is represented in West Bengal by two genera Plutellus and Pontodrilus.

KEY TO GENERA
Nephridia present in some preclitellar segments; not littoral. - Plutellus
Nephridia absent in preclitellar segments; littoral. _ Pontodrilus

Genus 1. Plutellus Perrier

1873.  Plutellus Perrier, Arch. Zool. Exp. Gen., 2 : 250. (Type species, Plutellus heteroporus Perrier, 1873.)
1972. Plutellus : Gates, Trans. Am. phil. Soc., 62(7) : 37.

Diagnosis : Setae lumbricine. Oesophagus with a single gizzard in region of V-VII. Biprostatic.
Metagynous.

Distribution : India, Sri Lanka, Burma; Australia, Tasmenia, New Caledonia, New Zealand,
Stewart and Auckland Islands; Queen Charlotte Island and the Pacific coastal strip of U.S.A;
Central America and northern South America.

Remarks : The genus is represented in West Bengal by two species P. ghumensis and P.
sikkimensis.

KEY TO SPECIES
Two pairs of spermathecal pores. _ P. ghumensis

Five pairs of spermathecal pores. _ P. sikkimensis

1. Plutellus ghumensis Julka.

1975.  Plutellus ghumensis Julka, Mitt. zool. Mus. Berlin, 51(1) : 24. (Type loc. Ghum Bhanjang, Darjeeling Dist., W.
Bengal; types in Zoological Survey of India, Calcutta.)

Diagnosis : Length 27-54 mm; diameter 1-1.5 mm. Segments 61-109. Prostomium epilobic,
tongue open. Clitellum yellowish brown. saddle-shaped, 1/2 XIII 17/18, intersegmental furrows
and dorsal pores lacking, setae retained. Setae behind XXVI,AB CD BC AA DD !'/5C.
Genital markings small, nearly circular, in transversely placed rows of 2-5, in some of 8/9-9/10,
11/12-12/13, 14/15-17/18, 19/20, 21/22-23/24. Spermathecal pores 2 pairs, at or slightly median to
C, in 7/8 and 8/9. Female pores paired, in line with A, on XIV. Male pores minute, at centre of
conspicuously raised porophores in A B, on XVIIL

Gizzard in V; intestinal origin in XV; typhlosole lacking. Last pair of hearts in XII. Holandric;
male funnels apparently free; seminal vesicles in XI and XII. Prostates coiled, exending from XVIII
to XIX, XX, XXI; duct short, slender, nearly straight, sperm duct in XVII passes into anterior face
of prostatic duct just ental to parietes. Penial setae. 464.532 mm long and .012 mm thick; shaft
slightly bow-shaped with a notch at the tip; ornamentation of 8-12 circles of fine rather triangualr
teeth. Quadrithecal; ampulla ovoid; duct about as long as ampulla, straight, thick and slightly
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tapering before entering the parietes; bidiverticulate; diverticulum lateral and mesial, slenderly club-
shaped, as long as or slightly longer than spermathecal duct. Ovisacs in XIV.

Distribution : INDIA : West Bengal Darjeeling district.

Remarks : This species is endemic to West Bengal.

2. Plutellus sikkimensis Michaelsen

1907.  Plutellus sikkimensis Michaelsen, Mitt. naturh. Mus. Hamb., 24 : 147. (Type loc. Sandakphu, Darjeeling Dist., W.
Bengal; types in Zoological Survey of India. Calcutta and the Hamburg Museum.)

1972.  Plutellus sikkimensis : Gates, Trans. Am. phil. Soc., 62 (7) : 4S.

Diagnosis : Length 42 mm; diameter | mm. Segments 90. Prostomium epilobic, tongue open.
Setae widely spaced, D D !/, C, a, b/XVIII penial. Genital markings paired, transversely elliptical,
in A B, across 12/13. First dorsal pore at 6/7. Spermathecal pores 5 pairs, just median to B, in 4/5-
8/9. Male pores paired, on XVIII, at B, within a median field that reaches into XVII and XIX.

Gizzard small, in V; intestinal origin in XIV. Last pair of hearts in XII. Holandric; seminal
vesicles apparently in IX, XI and XII. Penial setae ca.0.33 mm long and 9 p thick at middle; ectal

portion of shaft bent at an obtuse angle, tip sharply pointed, slightly recurved, slender;
ornamentation of nine oblique circlets each of about nine very large teeth.

Distribution : INDIA : West Bengal Darjeeling district.

Remarks : This species is endemic to West Bengal.

Genus 2.  Pontodrilus Perrier
1874.  Pontodrilus Perrier, Compt. Rend. Acad. Sci. Paris. 18 : 1582 (Type species. Pontodrilus marionis Perrier, 1874.)
1972.  Pontodrilus - Gates, Trans. Am. phil. Soc., 62 (7) : 47.
1987. .Pontodrilus : Julka & Senapati, Rec. zool. Surv. India. Occ. Paper No. 92 : 7.

Diagnosis : Setae lumbricine. Spermathecal pores at 7/8-8/9. Male pores (combined with
prostatic pores) paired on XVIII. Female pores paired on XIV. Calciferous and supra-intestinal

glands, intestinal caeca and typhlosoles lacking; intestinal origin behind XIII. Biprostatic.
Metagynous.

Distribution : Circumglobal, on seashores in the tropics and warmer parts of tempcratc zone in
both hemispheres.

Remarks : The genus is represented in West Bengal by a single specics P. bermudensis.

3. Pontodrilus bermudensis Beddard

1891.  Pontodrilus bermudensis Beddard, Ann. Mag. nat. Hist. (seY. 6), 7 : 96 (Type loc. Bernmuda, West Indies; typus
amissus).

1987.  Pontodrilus bermudensis : Julka & Senapati, Rec. zool. Surv. India. Occ. paper No. 92 : 7.

Diagnosis : Length 32-120 mm; diameter 2-4 mm. Scgments 78-125. Prostomium epilobic,
tongue open. Clitellum saddle-shaped, XIII-XVII, XVIIl. Genital markings transversely oval,
unpaired, median, usually in 19/20, occasionally in 12/13. 13/14.

AN
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Gizzard absent; istestinal origin in XVII. Last pair of hearts in XIII. Holandric; testes and male
funnels free in X and XI; seminal vesicles in XI and XII. Penial setae absent. Spermathecae paired
in VIII and IX, each with an ectal digitiform to club-shaped diverticulum. Genital marking glands
absent.

Habitats : Mud with large content of organic matter and salt on seashore and margins of
estuaries and brackish water lakes.

Distribution : INDIA : West Bengal 24 Parganas (South) district; Andaman and Nicobar
Islands; Andhra Pradesh; Goa; Kerala; Laccadive Islands; Maharashtra; Orissa; Tamil Nadu. Outside
India : Africa, Madagascar; Sri Lanka, Maldives, Burma, Vietnam, Indonesia; Australia, some
islands in the Pacific Ocean; U.S.A.; West Indies, South America.

II. Family GLOSSOSCOLECIDAE

Diagnosis : Setae sigmoid, simply pointed. Dorsal pores lacking. Digestive system with onc
oesophageal gizzard in VI, paired extramural calciferous glands in some of VII-XIV. Nephridia
macroic, in intestinal region holoic. Spermathecae adiverticulate, testes and male funnels not
intraseptal; male pores behind female pores; prostates absent.

Distribution : Central and South America, West Indies.One species has been widely transported.

Remarks : This family is recorded here for the first time from West Bengal and is represented by
a single genus Pontoscolex.

Genus 3. Pontoscolex Schmarda

1861. Pontoscolex Schmarda, Neue wirbellose Thiere, Leipzig. 1 (2) : 11. (Type species. Pontoscolex aremicola
Schmarda, 1861.)

1972.  Pontoscolex : Gates. Trans. Am. phil. Soc.. 62 (7) : 53.

Diagnosis : Male pores and tubercula pubertatis cliain clitellar region. Septa all present at least
from 5/6. Digestive system with paired solid calciferous glands in VII-IX, well-developed
typhlosole but without intestinal caeca and supra-intestinal glands. Metandric; seminal vesicles long,
extending from XII back through several segments. Metagynous.

Distribution : Surinum, Guyana, Guatemala. One species has been widely transported.

Remarks : The genus is represented in West Bengal by a single species Pontoscolex corethrurus
which is widely distributed throughout the world by transportation.

4. Pontoscolex corethrurus (Muller)

1856. Lumbricus corethrurus Muller, Abhandl. Naturgesch. Ges. Halle, 4 : 26. (Type loc. ltajahy. Brazil. typus
amissus.)

1897. Pontoscolex corethrurus : Michaelsen. Min. Mus, Hamburg, 14 : 247,

1982. Pontoscolex corethrurus : Julka, Rec. zool. Surv. India, 80 : 130.

Material : (1) Coochbehar Dist. 21 exs., Dinhata, 15.iv.1987; 21 ec¢xs., Mathabhanga,
16.1v.1987; 4 exs., Toofanganj, 18.iv.1987; Coll. K. R. Halder. (2) Darjeeling Dist. 8 exs., Siliguri,
10.iv.1987, Coll. K. R. Halder. (3) Jalpaiguri Dist. 79 exs., Jayanti (Buxa Tiger Reserve),
13.xii.1984; 26 exs., Kartick (Buxa Tiger Rescrve), 21.xii.1984; 5 exs., Jalpaiguri town, 9.iv.1987; 8
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exs., New Jalpaiguri, 10.iv.1987; 6 exs., Lataguri (Duars), 11.iv.1987; 2 exs., Hasimara (Duars),
12.iv.1987; 8 exs., Mohitnagar (Duars), 13.iv.1987; 2 exs., Alipurduar (Duars), 17.iv.1987; Coll. K.
R. Halder. (4) Midnapur Dist. - 32 exs., Midnapur town, 26.iii.1986; 26 exs., Ghatal, 28.iii.1986; 31
exs., Gopiballavpur, 30.iii.1986; Coll. K. R. Halder. (5) West Dinajpur Dist. - 36 exs., Raiganj,
7.iv.1987, Coll. K. R. Halder.

Diagnosis : Length 48-120 mm; diameter 2-6 mm. Segments 60-232. Prostomium lacking.
Clitellum saddle-shaped, XV, XVI XXI, XXII, XXIII; tubercula pubertatis between B C on XVIII,
XIX XX, XXI, XXII. Setae lumbricine, on I-II closely paired, from III widely paired but with
“quincunx” arrangement at hinder end of body. Nephropores about at C. Spermathecal pores 3 pairs,
minute at C on 6/7-8/9. Male pores minute, probably on 20/21. Female pore minute, on left side at A
B, slightly in front of 14/15.

Intestinal origin in XIV or XV; typhlosole lamelliform. Last pair of hearts in XI. Male funnels
large; sperm ducts slender; seminal vesicles one pair in XII, rudimentary or small or large,
extending back through 8-10 segments. Ovaries small under testis sacs. Spermathecae club-shaped;
ducts slender. Tubercula pubertatis glands tripartite, in XVIII bigger in size.

Habitats : Manure and compost heaps. Humus and sandy soil. Red and black earths. Gardens,
coconut plantations. Under barks of trees. Under rotting tree trunks. In rotting plantain trunks. Under
stones.

Economic Importance : This species was ragarded as a pest when the friable and loose soil in
plant benches of green houses in U.S.A. was found to become hard caused by the infestation of
Pontoscolex corethrurus. In Karnataka this species was reported to make the soil compact, hard and
cloddy.

Distribution : INDIA : West Bengal Coochbehar, Darjeeling, Jalpaiguri, Midnapur and West
Dinajpur districts; Andaman and Nicobar Islands; Andhra Pradesh; Gujarat; Karnataka; Kerala;
Maharashtra; Tamil Nadu. Outside India : Africa, Madagascar and its adjacent islands; Iran,
Pakistan; Sri Lanka, Burma, Thailand, Kampuchia, Malay Peninsula, Indonesia, Philippines, Hong
Kong; Australia, some islands in the Pacific ocean; U.S.A., Mexico; West Indies, South America.

Remarks : This species is most widely distributed. Though the original home of this species is
South America, it has successfully colonized in the Indian Peninsular region.

I1I. Family LUMBRICIDAE

Diugnosis : Setae sigmoid, four pairs per segment. Dorsal pores present. Digestive system with
an intramural calciferous gland, an intestine beginning with a crop followed by a gizzard but
without intestinal caeca and supra-intestinal glands. Last pair of hearts anterior to XII. Nephridia

holoic, vesiculatc. Reproductive apertures minute; ovaries band-shaped in XIII; ovisacs in XIV;
prostates absent.

Distribution : Africa, Europe below the southern glaciation, eastern U.S.S.R., Asia Minor, Syria,

Palestine, China, Japan; India, Burma; Australia, Tasmania, New Zealand; U.S.A., Mexico; South
Amcrica.
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KEY TO GENERA
1. Male pores on XIII. - Eiseniella
— Male pores behind XIII. _ 2
2. Athecal. - Bimastos
— Thecal. - 3
3. Spermathecal pores near mid-dorsal linc. _ Eisenia
— Spermathecal pores in or ncar C D. _ 4
4. Setae closely paired. _ Aporrectodea
— Setae widely paired. _ 5
5. Seminal vesicles 3 pairs in IX. XI and XII. _ Dendrobaena
— Seminal vesicles 4 pairs in IX-XII _ Ocrolasion

Genus 4.  Apprrectodea Orlcy

1885. Aporrectodea Orley, Ert. Term. Kor. 15 : 1-34

Diagnosis : Setae closely paired. Spcrmathccal pores in or ncar C D. Female pores cquatorial on
XIV. Gizzard mainly in XVII. Hearts in VI-XI. Holandric: seminal vesicles in IX-XII.

_Distribution : Africa; Europe, Eastern U.S.S.R.. Isracl. Lebanon. Turkey. Iran. Afghanistan,
Pakistan, China, Korea; India; Australia;: New Zealand: U.S.A.. Mcxico: South Amcrica.

Remarks : The genus is represented in West Bengal by a singlc species A. rosea.

S. Aporrectodea rosea (Savigny)

1826. Enterion roseum Savigny, Mem. Acad. Sci. Inst. Fr., § : 182. (Type loc. Paris; types in Museum National d’
Histoire Naturelle, Paris.)

1981. Aporrectodea rosea : Soota & Halder, Rec. zool. Surv. India, 79 : 233.

Diagnosis : Length 23-90 mm; diameter 2.5-5 mm. Segments 112-176. Prostomium epilobic.
tongue open. Clitellum saddle-shaped, in 7-11 segments, beginning in region XXII-XXVII and
ending in region XXXI-XXXIII; tubercula pubertatis lateral to B, XXVIII, XXIX-XXX, XXXI.
Setac AB>CD, BC<AA<DD,DD ca. =or < !/, C. First dorsal pore usually at 4/5, colour
oliverosy or grayish and with orange or red clitellum.

Gizzard mostly in XVII; intestinal origin in XV. Hearts in VI-XI. Seminal vesicles 4 pairs in IX-
XII. Spermathecae in X and XI; ampulla spheroidal to ovoidal or ellipsoidal; duct slender, as long as
ampulla.

Habitat : Earth of plant beds; rich organic soil; bank of strcams; chicken yard; carth with kitchen
drainage; manure.

Distribution : INDIA : West Bengal Darjeeling district: Himachal Pradesh; Kashmir: Sikkim:
Tamil Nadu; Uttar Pradesh. Qutside India : Africa; Europe, eastern U.S.S.R.. Isracl. Lebanon.
Turkey, Iran, Afghanistan, Pakistan, Korea; Australia. New Zecaland; U.S.A., Mexico: South
America.
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Genus 5. Bimastos Moore

1893. Bimastos Moore, Zool. Anz., 16 : 333.
1895. Bimastos : Moore, Jour. Morph., 10 : 473. (Type species, Bimastos palustris Moore, 1895.)

1972.  Bimastos : Gates, Trans. Am. phil. Soc., 62 (7) : 86.

Diagnosis : Prostomium epilobic. Setae closely paired. Dorsal pores present from region of 5/6.
Pigment red. Male pores equatorial in XV. Female pores equatorial in XIV. Gizzard mainly in XVII;
calciferous glands without marked widening in XI-XII, opening into gut in X through paired ventral
sacs. Hearts in VII-XI. Holandric; seminal vesicles in XI-XII. Spermathecae lacking.

Distribution : Africa, Mauritus; Europe, eastern U.S.S.R., Afghanistan, Pakistan, China, Korea,
Japan: India. Burma, Indonesia; Australia, New Zealand; U.S.A., Mexico; Central America, South
America.

Remarks : The genus is represented in West Bengal by a single species B. parvus.

6. Bimastos parvus (Eisen)
1874.  Allolobophora parva Eisen, Ofvers, K. Vetens. Akad. Forhandl. Stockholm, 31, 2 : 46. (Type loc. Mount Lebanan.
New York - New England: types in the U.S. National Museum.)
1900. Helodrilus (Bimastus) parvus : Michaelsen, Das Tierreich, 10 : 502.
1930.  Bimastus parvus : Gates, Rec. Indian Mus., 32 : 352.
1961.  Bimastus parvus : Gates, Burma Res. Soc. 50th Anniv. Publ. No. | : 57.
1980.  Bimastos parvus : Soota & Halder, Rec. zool. Surv. India, 76 : 202.
Diagnosis : Length 23-46 mm; diameter 2-3 mm. Segments 85-124. Tongue open. Clitellum

saddle-shaped, XXIV-XXX; tubercula pubertatis XXV, XXVI-XXIX, XXX. Setae A B slightly > C
D, A A somewhat > B C, D D ca = or slightly > !/,C.

.Typhlosole simply-lamelliform. Seminal vesicles small.

Habitat : Soil receiving waste effluents from human habitations, near water, of wooded areas,
gardens. fields. Under logs and decaying grass. Humus, moss, manure, dumps.

Castings . Small, usually spheroidal to spindle-shaped.

Distribution : INDIA : West Bengal Darjeeling district; Himachal Pradesh; Kashmir;
Rajasthan; Tamil Nadu; Uttar Pradesh. Qutside India : Africa, Mauritus; Europe. eastern US.S.R.,
Afghanistan, Pakistan, China, Korea, Japan; Burma, Indonesia; Australia; U.S.A., Mexico; Central
America, South America.

Genus 6. Dendrobaena Eisen

1874.  Dendrobaena Eisen. Ofvers. K. Vetens. Akad. Forhandl. Stockholm, 30, 8 : 53. (Type species, Dendrobaena
Boeckii Eisen, 1874.)

1972, Dendrobaena : Gates, Trans. Am. phil. Soc., 62 (7) : 88.
Duiagnosis : Pigment red. Sctae widely paired, spermathecal pores in or near C D. Gizzard mainly

in XVII; calciferous glands without sacs opening into gut at vicinity of 10/11, markedly moniliform
in XI-XIL Hearts in VII-IX. Holandric, testes frec; seminal vesicles three pairs in IX, XI and XII.
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Distribution : Africa, Madagascar; Europe, eastern U.S.S.R., Turkey, Pakistan, China, Korea,
Japan; India; Australia, New Zealand, some islands in the Pacific Ocean; Canada, U.S.A., Mexico;
South America.

Remarks : The genus is represented in West Bengal by a single species D. rubida.

7. Dendrobaena rubida (Savigny)

1826. Enterion rubidum Savigny. Mem. Acad. Sci. Inst. Fr., 5 : 182. (Type loc. Paris; types in Museum d° Histoire
Naturelle, Paris.)

1900. Helodrilus (Dendrobaena) rubidus : Michaelsen. Das Tierreich. 10 : 490.

1958. Dendrobaena rubida : Gates, Breviora, Mus. Comp. Zool. Cambridge, No. 91 : 6.

1982. Dendrobaena rubida : Julka, Rec. zool. Surv. India. Occ. Paper No. 26 : 35.

Diagnosis : Length 15-50 mm; diameter 1.5-5 mm. Segment 74-110. Prostomium epilobic,
tongue open. Clitellum saddle-shaped, XXV, XXVI-XXXI, XXXII; tubercula pubertatis just lateral
to B, XXVIII-XXX. Setae A Bca. =or<CD<BC<or=AA <D D < '/,C. First dorsal pore
usually at 5/6, rarely at 4/5 or 6/7. Spermathecal pores paired at or near C at 9/10 and 10/11. Male

pores at bottom of equatorial clefts at or near m B C on XV. Female pores equatorial just lateral to B
on XIV. '

Intestinal origin in XV. Quadrithecal, spermathecae usually in IX and X; ampulla medium sized
and nearly spheroidal or ovoidal, large and vertically cllipsoidal; duct slender and shorter than
ampulla.

Habitats : Under stones, barks of standing and fallen trees. In rotting wood and straws, manure,
compost, moss mats, dumps, saw dust, humus and black soil.

Distribution : INDIA : West Bengal Darjeeling district; Arunachal Pradesh; Himachal Pradesh;
Kashmir; Sikkim; Tamil Nadu: Uttar Pradesh. Outside India : Africa, Europe. eastern U.S.S.R.,
Turkey, Pakistan, CHtina, Korea, Japan; Australia, New Zealand, some islands in the Pacific Ocean;
Canada, U.S.A., Mexico; South America.

Genus 7. Eisenia Malm
1877. Eisenia Malm, Ofvers. Suallsk. Hortikult. Vann. Forh. Gotebarg, 1 : 45. (Type species. none designated.)
1972.  Eisenia : Gates, Trans. Am. phil. Soc.. 62 (7) : 96.

Diagnosis : Pigment red. Gizzard mostly in XVII; calciferous gland without sacs. Hearts in VI-
XI. Nephridial bladders sausage-shaped or digitiform, transversely placed; nephropores in two ranks
on each side. Holandric.

Distribution : Africa; Europe, eastern U.S.S.R., Isracl, Lebanon, Turkey, Iran, Afghanistan,
Pakistan; India; Australia, New Zealand, some islands in the Pacific Ocean; U.S.A.. Mexico; Central
and South America.

Remarks : The genus is represented in West Bengal by two species E. foetida and E. hortensis.

KEY TO SPECIES
Seminal vesicles 4 pairs in IX  XII. E. foetida

Seminal vesicles 3 paris in IX, XI, XII. _ E. hortensis
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8. Eisenia foetida (Savigny)
1826. Enterion foetidum Savigny, Mem. Acad. Sci. Inst. Fr., 5 : 182. (Type loc. Paris; types in Museum d’ Histoire
Naturelle, Paris.)
1891. Allolobophora foetida : Rosa, Ann. Hofmus. Wien, 6 : 381.
1900. Eisenia foetida : Michaelsen, Das Tierreich, 10 : 475.
1981. Eisenia foetida : Julka, Rec. zool. Surv. India, 80 : 132.

Material : Darjeeling Dist. 23 exs., Manibhanjang, 17.v.1975, Coll. T. D. Soota.

Diagnosis : Length 27-125 mm; diameter 3-5 mm. Segments 80-131. Prostomium epilobic,
tongue open. Clitellum saddle-shaped, 6-8 segments, beginning in one of XXIV-XXVII and ending
in one of XXXI-XXXIV; tubercula pubertatis just lateral to B, 3-6 segments, XXVII, XXVIII-XXX,
XXXI, XXXII. Setae closely paired, A B=or>C D, BC <A A <D D posteriorly < 1/,C. First
dorsal pore at 4/5 or 5/6. Colour red, purple or brownish, usually in transverse mid-segmental bands
alternating with white or yellowish band in intersegmental furrows. Spermathecal pores, paired,
slightly lateral to m D, in 9/10 and 10/11. Female pores just lateral to B at eq/XIV. Male pores
paired at or near m B C on XV.

Oesophagus widened in XII; gizzard in XVII; intestinal origin in XV. Holandric; seminal
vesicles 4 pairs in IX-XII. Quadrithecal, spermathecae in IX and X; duct slender, short and confined
to parietes.

Habitats : In axils of plantain leaves. Between outer leaves of cabbage and letuce. In debris
within treetrunk cavities. In decaying fallen logs. Under barks of rotten stumps. Under fermenting
vegetable matter, leaf mould, compost, manure, coarse gravel in bed of raw sewage stream.

Economic Importance : This species is very much used by the anglers as an interesting bait.
Their castings are also known to be very useful as a good fertilizer. They are being cultured in
several parts of the world in vermicomposting.

Distribution : INDIA : West Bengal Darjeeling district; Himachal Pradesh; Kerala; Nicobar
Islands; Sikkim; Tamil Nadu. Outside India : Europe, Lebanon, Turkey, Afghanistan, Korea, Japan;
Australia, New Zealand; North America; West Indies, South America, some islands in the Atlantic
Ocean.

Remarks : This is a species of European origian. This species is common in the Himalayas and
other high altitude regions of India. In West Bengal it occurs only from the hilly areas of Darjeeling
district.

9. Eisenia hortensis (Michaelsen)

1890. Allolobophora subrubicundu f. hortensis Michaelsen, Mitt. naturh. Mus. Hamb., 7 : 15. (Type loc. Hamburg, W.
Germany; types in the Hamburg Museum.)

1975.  Eisenia hortensis : Julka, Mitt. zool. Mus. Berlin, 51 (1) : 20.

Diagnosis : Length 22-50 mm; diameter 1.5-3 mm. Segments 42-130. Prostomium epilobic,
tongue open. Clitellum saddle-shaped, down to or nearly to B, XXVII, XXVII-XXXII, XXXIII;
tubercula pubertatis just lateral to B, XXX-XXXI. Setae widely paired, C D = or slightly <A B < B
C<AA<DD,DD < !/,C. First dorsal pore at 5/6. Spermathecal pores close to mD, at 9/10 and

10/11. Male pores paired near m B C in a slight equatorial cleft on XV. Female pores paired just
above B on XIV. Colour reddish.
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Pigment red in circular muscular layer. Calciferous gland opening into gut in XI midway
between insertion of 10/11 and 11/12; typhlosole simply lamelliform beginning in region of XX-
XXV and ending in region LXXX-XC. Hearts in VII-XI. Seminal vesicles in IX, XI and XII.
Quadrithecal; spermathecae usually in IX and X; duct slender and coelomic.

Habitats : Rich organic soil. Bank of stream. Chickenyard, earth receiving kitchen drainage,
manure, friable black soil saturated with septic tank effluvium.

Distribution : INDIA : West Bengal Darjeeling district; Himachal Pradesh. Outside India :
South Africa; Europe; U.S.A.; South America.

Genus 8. Eiseniella Michaelsen
1900. Eiseniella Michaelsen, Das Tierreich, 10 : 471. (Type species, Enterion tetraedrum Savigny, 1826.)
1972. Eiseniellua : Gates, Trans. Am. phil. Soc., 62 (7) : 108.

Diagnosis . Setae widely paried. Nephropores inconspicuous, behind XV alternating irregularly
and with asymmetry between a level just above B and one above D. Gizzard in XVII; calciferous
sacs in X, digitiform, opening posteriorly into gut ventrally in region of insertion of 10/11; intestinal
origin in XV; typhlosole simply lamelliform. Hearts in VII-XI.

Distribution : Africa; Europe, eastern U.S.S.R., Israel, Lebanon, Turkey; India; Australia, New
Zealand, some islands in ihe Pacific Ocean; Canada, U.S.A., Mexico; South America.

Remarks : The genus is represented in West Bengal by a single species E. tetraedra.

10. Eiseniella tetraedra (Savigny)

1826. Enterion tetraedrum Savigny, Mem. Acad. Sci. Inst. Fr., 5 ; 184. (Type loc. Paris, types in Museum d’ Histoire
Naturelle, Paris.)

1937.  Eiseniellu tetraedra {. tvpica : Cemosvitov, Rec. Indian Mus., 39 : 107.
1972.  Eiseniellu tetraedra : Gates, Trans. Am. phil. Soc.. 62 (7) : 108.
1981. Eiseniellu tetruedra : Soota & Halder, Rec. zool. Surv. India, 79 : 233.

Diagnosis : Length 30-58 mm; diameter 2-4 mm. Segments 50-92. Prostomium epilobic, tongue
open. Clitellum saddle-shaped, XXII, XXIII-XXVI, XXVII, XXVIII; tubercula pubertatis between
eq/XXIII and eq/XXVI. Setac A Bca.=CD,BC<A A, D D </, C. Spermathecal pores paired, a
one or several levels in D D, at 9/10 and 10/11. Female pore median to A on XIV. Male pores
paired, at or somewhat below C on XV. First dorsal pore generally in the region 3/4-5/6,
occasionally more posteriorly. Colour brownish, brown, yellowish, reddish brown, golden yellow,
somc times with golden tinge. |

Typhlosole beginning in region XX-XXII and ending in region LXVIII-LXXVIII. Holandric:
seminal vesicles in XI, XII. Quadrithecal; spermathecae with short coelomic stalk.

Habitats : Banks of hill side rills, ditches, brooks, streams. canals, rivers, pools, ponds, lakes.
Under stones and mosses in running water. Under rotting vegetation. Under wet rubbish, slime,
highly organic mud, moist sand, wet gravel, damp clay soil, compost, old cow dung.

Distribution : INDIA : West Bengal Darjeeling district; Tamil Nadu; Uttar Pradesh. Outside
India : Africa; Europe, eastern U.S.S.R., Isreal, Lebanon, Syria, Turkey; Australia, New Zcaland;
Canada, U.S.A., Mexico; South America.
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Genus 9. Octolasion Orley

1885. Octolasion Orley. Ert. Term. Kor., 15 : 13. (Type species, Octolasion lacteum Orley, 1885.)

1972.  Octolasion : Gates, Trans. Am. phil. Soc., 62 (7) : 123.

Diagnosis : Setae widely paired. Nephropores obvious, behind XV in one regular rank on each
side just above B. Gizzard mostly in XVII; calciferous sacs in X, large, lateral; intestinal orign in
XV. Hearts in VI-XI. Seminal vesicles four pairs in IX-XII.

Distribution : Europe, eastern U.S.S.R., Iran, Pakistan, China; India; Australia, New Zealand,
some islands in the Pacific Ocean; Canada, U.S.A.; South America.

Remarks : The genus is represented in West Bengal by two species O. cyanium and O. tyrtaeum.

KEY TO SPECIES
Clitellum XXIX-XXXIV; tubercula pubertatis XXX-XXXIII. _ O. cyneum
Clitellum XXX-XXXV; tubercula pubertatis XXXI-XXXIV. - O. tyrtaeum

11. Octolasion cyaneum (Savigny)

1826. Enterion cyaneum Savigny, Mem. Acad. Sci. Inst. Fr.. 5 (Hist. Acct.) : 181. (Type loc.-Pairs: types in Museum
d'Histoire Naturelle, Paris.)

1958.  Octolasium cyanewm : Gates, Breviora, Mus. Comp. Zool. Hurvard, No. 91 : 8.

1972, Octolasion cyanewn : Gates, Trans. Am. phil. Soc., 62 (7) : 123.

1980.  Octolasion cyaneum : Soota & Halder, Rec. zool. Surv. India, 76 : 203.

Diagnosis : Length 52-220 mm; diameter 5-8 mm. Segments 100-159. Prostomium epilobic,
tongue open. Clitellum saddle-shaped, six segments, XXIX-XXXIV; tubercula pubertatis
uniterrupted longitudinal bands. lateral to B, XXX-XXXIII, often reaching XXIX and XXXIV. Setae
AB<BC>CDorCD<AB<BC<AA<DD,DD<!'/2C,a, b/XV enlarged. First dorsal pore
in region of 9/10-13/14, usually at 11/12. Spermathecal pores 2 pairs, at or slightly above C, in 9/10-
10/11. Female pores just lateral to B, at eq/XIV. Male pores nearer to C than B, on XV; male
tumescences nearly reach B and C, in XV, often dislocating 14/15 and 15/16.

Holandric. Spermathecae sessile on parietes, usually in X-XI.
Habitats : Under stones in water. In moss. Banks of brooks; other limnic habitats._

Distribution : INDIA : West Bengal Darjeeling district; Himachal Pradesh; Uttar Pradesh.
Outside India : Europe, Pakistan; Australia, New Zealand; Canada, U.S.A., Azore Island; South
America.

12. Octolasion tyrtaeum (Savigny)
1826.  Enterion tyrtaeum Savigny, Mem. Acad. Sci. Inst. Fr., § (Hist. Acct.) : 180. (Type loc. - Paris: typus amissus.)
1958.  Octolasium lacteum : Gates, Breviora, Mus. Comp. Zool. Harvard No 91 : 9.
1972.  Octolasion tyrtaeum : Gates, Trans. Am. phil. Soc., 62 (7) : 125.
1980.  Octolasion tyrtaeum : Soota & Halder, Rec. zool. Surv. India, 76 : 203.
Diagnosis : Length 30-160 mm; diamcter 2.5-8 mm. Scgments 76-136. Prostomium epilobic,

tonguc open. Clitellum saddle-shaped, inter segmental furrows obliterated, dorsal pores occluded,
setac retained, six segments, XXX-XXXV; tubercula pubertatis uninterrupted longitudinal bands,
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just lateral to B, in XXXI-XXXIV but usually reaching eq/XXX, XXXIV. Setae a,b/xv displaced
mesially. First dorsal pore in region of 8/9-14/15, usually at 10/11. Spermathecal pores 2 pairs, in
9/10-10/11, at or above C but within C D. Female pores just lateral to B, at eq/XIV. Male pores
nearer to C, on XV; male tumescences of variable shape, obliterating 14/15 and 15/16, reaching
equators of XIV and XVL

Holandric; spermathecae usually in X-XI, sessile, ducts confined to parietes.

Habitats : Under stones, logs. In woody peat, leaf mold compost, decaying wood, forest litter of
various kinds, debris of different sorts, hillside detritus.

Distribution : INDIA : West Bengal Darjeeling district; Himachal Pradesh; Kashmir; Sikkim;
Tamil Nadu; Uttar Pradesh. Outside India : Africa; Europe, Pakistan; Australia; Canada, U.S.A.,
Mexico, some islands in the Atlantic ocean; South America.

IV. Family MEGASCOLECIDAE

Diagnosis : Setae sigmoid with simply pointed tip. Clitellum multilayered. Male pores behind
female pores. Dorsal pores present. Intestinal origin <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>