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INTRODUCTION.

Larval forms of Polygordius and Saccocirrus had been recorded from Indian
waters (Goodrich, 1900; Aiyar, 1933 and 1935), but only recently have adult
archiannelids been shown to occur in the intertidal zone of the Indian coast by Aiyar
and Alikunhi (1944) who have described six new species of Archiannelids, viz.
Polygordius madrasensis, P. uroviridis, Protodrilus pierantonii, P. indicus, Saccocirrus
minor and S. cirrafus from the Madras beach; two of these species—Protodrilus
pierantonii and Saccocirrus minor—also from the Malabar coast (loc. cit., p. 126).

While on a visit to Krusadai in September 1940, I had an opportunity of
examining the intertidal sand around the island, and an examination of samples
of sand revealed the presence of Polygordius madrasensis Aiyar and Alikunhi,
Protodrilus pierantonii Aiyar and Alikunhi and a new species of Saccocirrus, in
fairly large numbers. As this is the first record of archiannelids from this area, a
brief account of these species is given in this paper.

The intertidal sand around the island is considerably coarse, major portion
being formed of large pieces of broken shells and corals; clean gravelly sand is rare
and in most places the substratum at low-water level is formed of muddy sand
or mud.

Worms were collected by taking samples of sand in a glass trough and shaking
them vigorously with sea water when the worms, disturbed and shaken off from their
hiding places, could be seen swimming in water and were easily pipetted out.

Polygordius madrasensis Aiyar and Alikunhi.

Specimens of this common Madras species were obtained from ‘Sandy Point’,
Krusadai, in coarse sand, a little above the low-water mark. A dozen specimens,
most of them mature females, filled with ova in the middle and posterior segments,
were obtained in a single haul. It is probable, therefore, that they occur in large
numbers. The worms were very active, and in the'living condition each measured
about 15 to 20 mm. in leugth. They are slightly longer than the Madras specimens
which only rarely reach above 12 mm. Examination under the microscope,
however, revealed that they are identical with the Madras species in all essential
features.

Protodrilus pierantonit Aiyar and Alikunhi.

This species, which is also one of the commonest archiannelids of the Madras
beach, occurs in large numbers in clean sand in the intertidal zone near Pamban
bridge. The substratum here is different from that at ‘Sandy Point’ and consists

* Paper read before the 29th Annual Session of the Indian Science Congress Association,
Baroda, 1942,

VOL. XIV—No. 8,
4



374 K. H. ALIKUNHI: ON SOME ARCHIANNELIDS OF THE KRUSADAI ISLAND.

of clean minute pebbles, with a considerable portion of fine silt. A similar substratum
is present in the intertidal zone at Rameswaram also. Collections were made
from this region in July 1943, and several specimens of these minute archiannelids
obtained. Specimens from both these localities. were fully ripe—males and
females with mature gonads—and measured 2-5 to 50 mm. in length,

Saccocirrus krusadensis sp. nov.

A species of Saccocirrus was found to occur in considerable numbers in coarse
sand at ‘Sandy Point’, Krusadai. Smaller specimens of the same species were
also obtained from Pamban and Rameswaram, in the same samples of sand as
contained specimens of Protodrilus. At ‘Sandy Point’, due to the coarse nature of
the substratum and the coustant disturbance of the upper layers of sand by the
incessant waves, these worms are actually found two or three inches below the
surface layer of sand, very near the low-water level.

A good number of specimens were collected and studied fresh at Krusadai
itself, but some of them were brought alive to the Zoological Research Laboratory,
Madras, and were examined for further details. It is found that the worm possesses
important features in which it differs from all the known species of the genus, and
hence in the following pages it is described as a new species under the name
Saccocirrus krusadensis.

TeXT-FI1G. 1. Saccocirrus krusadensis sp. nov.

(a) Anterior end, dorsel espect ; drawn from life. % 90.
(b) Caudel end showing structure of pygidium ; drawn from life. x 130.

ac.—Alimentary canal; al.—Anal lobe ; amp.-—Ampulla ; ap.—Adhesive papilla ; e.—eye;
n.or.—Nuchal organ ; p.—Parapodium ; ph.—Pharynx ; te.—Tentacle,
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EXTERNAL CHARACTERS.

Worms are very active and creep about in a characteristic leech-like fashion
when placed in a dish of clean sea water. They measure 20 to 25 mm. in length
in the living condition when the body is normally extended. The number of
segments varies from 100 to 150. Colouration is pale white with a tinge of light
green. The body, as usual, is highly contractile and tapers to either extremity but
more so to the posterior. The prostomium is conical and carries the two characteristic
long tentacles which as in 8. minor are not constricted into segments (Fig. 1a). At
the base of each tentacle is a group of actively vibratile cilia. The eyes, situated
immediately behind the anterior extremity of the prostomium, are in the form of a
pair of dark, usually reniform pigment spots without lenses and with the convex
sides facing each other. The nuchal organs are situated behind the level of the
tentacular bases. The tentacles and the tip of the prostomium are provided with
palpocils.

The pygidium is provided with a pair of elongated anal lobes, slightly tapering
to the tip (Fig. 16). Each lobe carries 6 to 9 glandular papillae situated on its
ventro-median aspect. The anterior ones of these papillae are larger than the
hinder ones. On each papilla a large number of elongated adhesive glands open.
The secretion of these glands enables the worm to attach to the substratum by this
end. Palpocils are present on these papillae. The structure of pygidium, as de-
scribed above, differs from that in S. smsnor and S. cirratus in its typically bifurcated
nature and in the absence of anal cirri. In the number, relative size and disposition
of these papillae the present form differs from the other three species of the genus
also.

There is a uniform development of epidermal glands on the body surface,
Groups of minute palpocils are present in every segment, on either side, at about the
parapodial level.

On the ventral surface, at the level of the buccal invagination on either side of
the median line, there is a linear band of cilia, arising from a shallow groove. In
transverse sections these cilia are situated on either side between the wall of the
buecal invagination and the region directly below the nerve cord (Fig. 2f). The
cells adjoining the cilia seem to be of a sensory nature.

The parapodia are minute cylindrical structures which can be retracted into
depressions on either side in the ventro-lateral aspect of the segment. The first
segment behind the head and also the last two are apodous and achaetous, while the
remaining segments possess parapcdia with chaetae. In all the other known
species of the genus the last few segments varying from 5 to 12, or even more,
are devoid of parapodia and chaetae. Setae are all simple bristles and there
are 8 or 9 of them in each foet. These bristles are of three distinct types as follows:
(1) Extremely slender long bristles deeply bifid at the tip (furcate seta); the two
prongs are markedly unequal, the longer one with a slight bend at the base, being
about three or four times the length of the shorter prong (Fig. 2a); in the anterior
as well as the posterior segments there is only a single bristle of this kind in each
foot, while in the middle segments two such setae may be present in each; these
setae project beyond the others in the bundle. (2) Comparatively stout bristles,
also deeply bifid at the tip, but with equal prongs (Fig. 2b); the inner aspect of each
prong is delicately serrated; there are three such setae in each of the anterior and
posterior parapodia, while there may be four in the middle ones. (3) Simple slender
capillary bristles with blunt tips which may be imperceptibly notched (Fig. 2c);
there are two or three such bristles in each foot. It may be observed that in S. minor
and 8. orientalis the tips of setae are all blunt; in 8. cirratus all the setae, except one
which is crutch-shaped, are similar to those in S. minor; in S. papillocercus one
bristle in each foot is provided with three prongs at the tip and the rest with blunt
tips; and in 8. major the setae tips have three short projections. It is therefore clear
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TEXT-FIG. 2. Saccocirrus krusadensis sp. nov.

(a) Slender furcate seta with unequal prongs. x1,750.
(b) Seta with bifid serrated tip. x1,750.

(c) Simple slender bristle. x1,750.
(d) Transverse section through hind portion of head showing transverse communicating

canel between ampullae of head-cavity. x 400.

(¢) Enlarged view of section showing structure of body-wall. X 1,300.
(f) Transverse section showing commencement of buccal invagination.
be.—Buccal invagination; ¢.—Cuticle; ¢m.—Circular muscle; epi.—Epithelium; gc.—Gang-
lion cells ; Im.—Longitudinal muscle; nc.—Nerve cord; ng.—Nuclear granules; stg.n.—
Stomatogestric nerve ; tc.—Transverse connective.

x 400.
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that the structure of the setae in 8. krusadensis is different from that of the other
species and is of taxonomic value.

INTERNAL CHARACTERS.

Head-cavity.—In general structure the head-cavity resembles that of the other
species. The transverse communicating canal is situated at the posterior extremity
of the brain. The ampullae are short and tapering, and, unlike the condition in
8. minor, do not extend to the first setigerous segment (Fig. 1a). Circular muscles
are well developed in the wall of the ampullae. A colourless fluid with nucleated
corpuscles fills the head-cavity. In sections the lumen of the ampullae is filled with
a reticulum of thick fibrils with nuclei at intervals (Fig. 2d and f). The passage of
the fluid from one ampulla to the other is inhibited by a set of delicate muscle fibres
that traverse the communicating canal (Fig. 2d).

Body-wall—The epidermal layer is considerably thick. Each nucleus is in
the form of a deeply staining conspicuous body, usually broad at the inner and
tapering towards the outer aspect of the cell, and under high magnification has a
pronounced granular appearance (Figs. 2¢ and 3a). This peculiar structure of the
nucleus seems to be characteristic of the genus and similar nuclear structure could
be made out in S, minor and 8. cirratus also. The circular and longitudinal muscle
layers are well developed and an extremely thin coelomic epithelium lines the body
cavity.

Alimentary Canal.—The structure of the anterior part of the alimentary canal,
though greatly differing from that of both 8. minor and 8. cirratus, closely resembles
the pharyngeal apparatus of 8. papillocercus. The buccal invagination commences
from behind the level of the transverse communicating canal of the head-cavity,
and extends to the level of the hind end of the ampullae. The invaginated wall is
enormously thickened, especially on the sides, and its roof or dorsal wall is power-
fully ciliated. The ventral wall is lined by cuticle. Immediately behind, a muscular
pad is developed on the ventral wall and this greatly obliterates the lumen. Further
belind, this pad separates from the pbaryngeal wall which is then completely
devoid of muscles. The ventral wall is very thick and the lumen is ciliated on all
sides. From the level of the posterior extremity of the muscular pad, that is, from
the fourth setigerous segment, a layer of muscles makes its appearance, first on the
ventral aspect and then gradually encroaching on to the dorsal wall. From the
4th to the 14th segment the alimentary canal is in the form of a narrow tube
with thick walls, made up of a single layer of large secretory cells. They
are invariably filled with secretory granules which stain deeply. It may be
mentioned that in . papillocercus, Marion and Bobretzky (1875), as well as Goodrich
(1901) describe in the alimentary canal a glandular region representing the digestive
stomach and, as in 8. krusadensis, extending to the 14th segment. In the following
segments the gut is expanded and saccular with intersegmental constrictions. In
this region the cells are smaller and have rounded basal nuclei. Unlike the condition
in 8. papillocercus chloragogen cells are absent from the outer surface of the
alimentary canal.

Nervous System.—In the brain the ganglion cells are crowded towards the dorsal
aspect. The brain at its posterior extremity is continued as two ventro-laterally
directed, broad nerve trunks—the beginnings of the ventral nerve cords. In
S. papillocercus (Goodrich, loc. cit.) the ventral nerve cords arise from the middle
portion of the brain. The buccal invagination commences only after the nerve
trunks have assumed their ventral position. In front of the buccal invagination
each nerve trunk gets divided into two stout nerves, the one nearer to the median
line getting itself associated with the wall of the buccal invagination, thereby con-
stituting the stomatogastric system of nerves, while the outer nerves continue as
the ventral nerve cords. In 8. papillocercus Goodrich traces the origin of the
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stomatogastric nerves up to the point of origin of the ventral nerve cords, which, as
already mentioned, is situated more towards the middle portion of the brain. The
stomatogastric nerves running along the wall of the buccal invagination gradually
get on to the ventral wall of the pharynx and, finally, near the posterior extremity
of the muscular pad unite together into a small enlargement.

Beproductive Organs.—Sexes are separate and almost all the specimens collected
from Krusadai were fully mature, while those from Pamban and Rameswaram
were small and immature.

Male.—The gonads are not developed in some of the anterior and a few extreme
posterior segments. In a specimen with 99 setigerous segments testes were developed
in segments 27 to 90. It is interesting to observe that in all the specimens collected,
both males and females, the genital elements were developed only on one side,
usually the left. Sections also show that the gonads are confined only to one side of
the segmental chamber. Further, the accessory reproductive structures like the
sperm-sacs and penes in the male and the receptacula seminis in the female are all
conspicuous by their unpaired nature and are developed only on the same side as
the gonads. Since this condition has been observed in all the mature specimens
examined—more than 50 in number—it is likely that this may be the normal feature
in this particular species. However, the exact reason for this complete suppression
of the genital elements from one side is not clear. Whether the method of copulation,
which unfortunately has not been observed so far, would possibly explain this very
peculiar one-sided condition of the gonads is not now known.

The testis is diffuse. In living specimens a number of reddish-brown pigment
granules surround each testis mass. In sections they take up a dark stain. The
sperms are elongated, whip-like and extremely slender. When pressed out they
show activity by movements of their long flagella from which the head is hardly
differentiated.

Paired nephridia in the form of simple straight tubes are present from the
2nd segment backwards. In the genital segments, a group of long cilia is developed
surrounding the nephrostome, and the neplridial duct also gets slightly enlarged
behind the septum. Tt then enters a thin-walled circular ciliated chamber—the
sperm-sac (Fig. 4a). The sperm-sac is situated in the median chamber of the
body cavity (Fig. 4b). 1In this feature it markedly differs from the other species of
the genus which have the sperm-sacs situated in the lateral chamber of the body
cavity. In living specimens the wall of the sperm-sac has a shrivelled up or fringed
appearance. Tt is formed of a single layer of cells with rather prominent nuclei.
The cavity of the sperm-sac is usually filled with sperms which are carried down
into it from the coelom by the nephridial duct. The sperm-sac is continued as a
comparatively broad ciliated duct, which entering the lateral chamber of the body
eavity turns up to the dorsal aspect and slightly enlarges to form the penis (Fig. 4a).
The penis is in the form of an elongated cylindrical organ, hardly tapering to the
tip. It is internally ciliated and fairly thick-walled, the cells being granular in
appearance. Unlike the condition in S. papillocercus and S. minor cuticular rods
supporting the penis are extremely slender. There is a short penis sheath formed
by the invagination of the body-wall. The tip of the penis, in the normal retracted
condition, reaches the base of this sheath, The penis is easily protrusible. The
external aperture of the penis is oval and the penis sheath is situated just above the
parapodium of each segment, in the dorso-lateral aspect of the body.

Female.—Mature females are usually of a slightly deeper colour than the males.
As in the males, the genital elements are absent from some of the anterior and few
of the hindmost segments. In a specimen with 107 setigerous segments ova were
developed in segments 26 to 94, but only on one side as in the males. They are
comparatively large and are of a greyish colour. Inripe individuals they are closely
packed and in the normal condition they do not show any teridency to pass over
to the other side. :
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Receptacula seminis are developed in the ovigerous segments and are in com-
munication with the nephridial duct (Fig. 5a). They are not paired, each segment
having only one receptaculum seminis. At its proximal end it is a thin-walled
spacious sac, invariably containing spermatozoa. It is situated, like the sperm-sac,
in the median chamber of the body cavity, but is not ciliated internally, The
saccular portion is continued into a broad duct which suddenly develops a consider-
ably thick wall of granular cells and a powerful internal lining of cilia. The duct
gradually narrows and finally opens to the exterior on the ventral side along with the
nephridial duct (Fig. 5b). Sections reveal that between the proximal portion where
the sperms are stored and the duct of the receptaculum seminis there is a second
saccular portion which markedly differs from the proximal part in the nature of the
lining epithelium. It takes lighter stain than the proximal part while the duct itself
stains deeply.

In these segments the nephridia on the same side as the receptacula seminis
are slightly more enlarged than usual and the cilia near the nephrostome cover a
larger portion of the septal surface. The nepbridial duct running between the
lateral longitudinal and circular muscles finally opens to the exterior along with the
receptaculum seminis by a common aperture (Fig. 5b).

The presence of sperms in the receptaculum seminis can only be explained, as
in other species, by assuming that copulation has previously taken place, though
this has not been observed. The relation between the receptaculum seminis and the
nephridial duct suggests that the eggs when fully mature might be carried down the
nephridial duct and get fertilised at the point of extrusion, by the sperms sent down
from the receptaculum seminis. Bobretzky (loc. cit.) has seen the nepbridial duct
dilated with eggs in ripe specimens. In the present instance also transverse sections
have been obtained of a ripe female in which the ovum is actually half-way down
the nephridial duct, in its way to the exterior. Sperms have never been observed
in the coelomic cavity of the female but are always found stored within the recep-
taculum seminis.

Remarks.—Including the present form the genus Saccocirrus at present consists
of six species, viz. S. papillocercus and 8. major from Europe and Japan; S. minor,
S. cirratus and 8. orientalis from Madras; and the present form, S. krusadensis, from
the Gulf of Manaar. In the structure of the setae and pygidium 8. krusadensis
markedly differs from the Madras species. In the musculature of the pharynx it
resembles S. papillocercus but the nature of the setae and pygidium, shape of the
penis, the position of the sperm-sacs and the one-sided nature of the gonads clearly
mark it out from both S. papillocercus and 8. magor.

DragNosTIC FEATURES.

Slender worms, 20 to 25 mm. long, with 100 to 150 segments; parapodia on
all segments excepting the first and the two hindmost ones; setae simple, deeply
forked and of three types; anal lobes with 6 to 9 adhesive papillae, the distal ones
much smaller than the proximal ones; ampullae of the head-cavity confined to the
head segment; pharyngeal apparatus well developed and muscular; reproductive
organs in both sexes developed only on one side; sperm-sac situated in the median
chamber of body cavity; penis in the form of an elongated, cylindrical, easily pro-
trusible structure, with inconspicuous cuticular rods; and receptaculum seminis with
ciliated external duct.

Locality.—Sandy beach, Krusadai, Pamban and Rameswaram in the Gulf of
Manaar,
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Ky 10 SPECIES.

The following key has been prepared in the hope that it will facilitate easy
diagnosis of the six species now included in the genus Saccocirrus; external characters
alone have been taken into consideration :—

1. Pygidium bifurcated ; with or without adhesive

papillae 2
Pygidium not blfurcated with two adheswe
pads .. Saccocirrus minor.
2. Without adhesive paplllae with two long anal
cirri . .. 8Saccocirrus cirratus.
With adhesive papﬂlae without anal cirri .. 3
3. Tips of setae smooth, without prongs .. Saccocirrus orientalis.
Setae with two or three prongs at the tip .. 4
4. With two prongs at the tip . .. 5
With three short equal prongs at the tip .. Saccocirrus major.
5. With the prongs unequal in few and equal in
others .. Saccocirrus krusadensis.
Prongs short and equal in all ‘setae (three
prongs in one seta only) .. .. Saccocirrus papillocercus.
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