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Abstract

The present paper describes 18 species of the dinoflagellate genus Amphisolenia Stein from
the northwest Arabian Sea bordering Pakistan, including two new species Amphisolenia acuta sp.
nov., and Amphisolenia deltiana sp. nov., and four new records Amphisolenia brevicauda,
Amphisolenia globifera, Amphisolenia schauinslandi and Amphisolenia sp., from the area. Most
species were rare except Amphisolenia bidentata which was most common. The description of the
species is supplemented by illustrations and a key to facilitate their identification. Most species
were neritic or neritic-oceanic and tropical or sub-tropical in nature which is indicative of the area
of study. The species diversity was higher on the Indus Delta shelf area than on Balochistan shelf.
Most species occurred in the transition period and less in cold northeast monsoon season. The
individuals of a given species varied significantly among each other with respect to their sizes and
dimensions.

Introduction

The genus Amphisolenia Stein (1883) is marine and planktonic belonging to the
Amphisoleniaceae in the order Dinophysiales. It is predominantly tropical and subtropical
in distribution and has been reported from different parts of the world (Ballantine, 1961,
Solum, 1962; Abé, 1967; Wood, 1968; Sournia, 1973; Taylor et al., 1995; Gomez, 2005),
but the information from the North Arabian Sea shelf in Pakistan is scanty and sporadic
(Noorudin, 1967; Kuzmenko, 1975; Taylor, 1976). Saifullah & Hasssan (1973) studied
seven species of the genus from a strictly coastal polluted Karachi harbour. Later,
Mansoor & Saifullah (1995) and Saifullah (1999) described a new species and a new
variety of Amphisolenia from the shelf. Saifullah et al., (2002) then described 9 more
species from Pakistan’s shelf and deep sea vicinity from samples collected by the
Norwegian Fridtjof Nansen cruise during March and April 1977 only. The present study
includes the samples collected from the entire area during the period of the cruise from
January 19 to June 20, 1977 and, therefore, gives an overall picture of the composition of
species of Amphisolenia from the area.

Materials and Methods

Samples were collected during the Norwegian cruise “Dr. Fridtjof Nansen” which
was carried out in the North Arabian Sea bordering Pakistan extending from 15m depth
contour near shore to 150 nautical miles offshore in the open sea during the period 19
January to 20 June 1977 (Anon., 1978; Saifullah, 1979). In all 75 fixed stations were
sampled repeatedly on the shelf and deep sea vicinity. Phytoplankton samples were
colleted by horizontal net hauls of 5 minutes duration at each station, the mesh size of the
net being 40um. In all 400 samples were collected which were immediately fixed with
4% formalin at the time of sampling. They were later studied and identified in the
laboratory employing a light research microscope. The specimens were stained in cotton
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blue and mounted on 50% glycerin. The edges of the cover slip were sealed with nail
polish to avoid evaporation. Several individuals of a given species were measured to take
into account size variations. Temperature was measured by reversible thermometer and
salinity by a salinometer.

Observations and Results

Amphisolenia Stein: The body of this genus has narrow, elongate hypotheca with a
slightly swollen midbody, with reduced epitheca and cingulum present at the anterior
end, both of which are dislocated dorsally. Along the ventral side of the narrow neck lies
the elongated and narrow sulcus. The unique morphological feature of this genus is the
presence of shorter left and a slightly longer right ventral hypothecal plate together with
the posterior sulcal plate which are arranged transversely along the posterior end of the
sulcus. The posterior sulcal plate extends further posteriorly from the flagellar pore on to
the general body surface. A tubule opens at the flagellar pore ventro-anteriorly leading
deep into the body to a large pusule. The fission suture in the ventro-anterior portion of
body enters into the sulcus passing between the two ventral epithecal plates, but
posteriorly the suture can be traced to emerge at the posterior end of the body. The
antapex is variously modified and is usually a specific criterion. It is also usually
provided with number of spinules at the antapex.

Key to the identified species of Amphisolenia Stein

1. Antapical unbranched 2
Antapical branched A. thrinax
2. Antapex swollen A. globifera
Antapex swollen like dumb-bell A. deltiana sp. nov.
Antapex not swollen 3
3. Antapical much longer (3-7times) than midbody A. elongata
Antapical shorter 4
4. Antapex foot like 5
Antapex not foot like 8
5. One heel projection (spine) 6
Two heel projections (spine) A. biprojecta
6. Antapex with 2 spinules 7
Antapex with 3 spinules A. palmata
7. Body “small” (ca. 315um) A. sp.
Body “longer” (> 600um) A. bidentata
8. Antapex bilobed A. taylori
Antapex not bilobed 9
9. Body straight 10
Body sigmoid with curvature 15
10. Body small (ca 200um) antapical equals midbody --------------------- A. schauinslandi
Body longer 11
11. Antapex with spinule 12
Antapex without spinule 13
12. Antapex with two spinules A. schroederi
Antapex with three spinules 14

Antapex with four spinules A. rectangulata



GENUS AMPHISOLENIA STEIN FROM N W ARABIAN SEA SHELF OF PAKISTAN 563

13. Both valves of antapical equal and showing uniform antapex -------------- A. truncata
One valve of antapex not uniform and showing two unequal acute dentation at the
antapex A. acuta sp. nov.

14. Antapical smaller or equal to midbody ---------------- A. schroederi var. pakistanensis
Antapical very much longer A. nizamuddinii

15. Small species (ca 200um) A. brevicauda
Long species (> 500um) A. bispinosa

Taxonomic description of the species of Amphisolenia

Following is an account of the species of Amphisolenia recorded so far from the
North West Arabian sea in Pakistan.. Descriptions of only those species are given which
are either new species or first reports from the area.

Amphisolenia acuta Gul & Saifullah sp. nov.
Fig. 1

Length of body 400-420um, straight; head slightly inclined anteriorly, twice wider
than long, length about 0.17-0.19 the length of neck and 2 times wider than long; cingular
lists present with simple ribs; neck 6-8 times longer than wide and its length 0.1 the
length of body; sulcal list present.

Midbody fusiform and merges gradually with anterior process and antapical, its
greatest width 0.52 the length of neck, ratio between length and greatest width of body
18-20:1; antapical unbranched and straight; its length 0.47 the length of body and 4.62
the length of neck, its width 2 times the width of neck, the right valve in the posterior
portion is longer than the left valve, no spines and heel.

Latin diagnosis

Corpus parus rectus valvus longiore quam relictus e antapical. Alesque spinae.
Local distribution

Pakistan shelf, station nos. 85, 102, 233, 252, 301.
Amphisolenia bidentata Schroder

A.bidentata Schroder 1900: 20, 35, pl. 1, f. 16a-e; Kofoid & Skogsberg 1928: 409, f.
56/1; Wood 1954: 205, f. 55; Silva 1955: 124, pl. 2, f.1- 4; Saifullah & Hassan 1973: 150,
f. 1A, B; Taylor 1976: 28, pl. 2, f. 21,22.

Local distribution

Pakistan shelf, Station nos. 08, 12, 23, 50, 59, 65-67, 78-80, 83, 85, 87, 89, 91, 92,
99, 102, 108- 116, 120-122, 130-136, 141-143, 152, 171, 173, 175, 184, 187, 194, 197,
202-204, 208-216, 224, 225, 226, 228, 230, 231-241, 243, 244, 247, 248, 250, 251, 252,
254, 255-258, 260, 261, 262, 266, 268, 269, 271, 273, 276, 277, 278, 279, 280, 281, 285,
286, 287, 291, 294, 297, 298, 301, 332.
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Amphisolenia biprojecta Saifullah & Hassan

Saifullah & Hassan 1973: 153-154, f. 9A-C.
Local distribution:
Pakistan shelf, Station nos. 102, 109, 233, 302, 304, 332.

Amphisolenia bispinosa Kofoid

A. bispinosa Kofoid 1907: 197, 201, pl. 14, f. 85; Saifullah & Hassan 1973: 152, f.
6A-B.

Local distribution

Pakistan shelf, station nos. 7, 120, 223, 233, 234, 235, 241, 251, 286.

Amphisolenia brevicauda Kofoid
Fig. 2

A. brevicauda Kofoid 1907: 197, pl. 13, f. 79; Kofoid & Skogsberg 1928: 372, text
f. 49, no. 3; text f. 50, no. 6; pl. 6, f. 1-4; Wood 1963: 9, text f. 22.

Length of body 170-189um, straight and has a moderate sigmoid curvature; the head
is inclined anteriorly, about .2 the length of neck and 1.4-1.5 times wider than long;
epitheca straight and slightly convex, simple ribs; the neck is long and narrow, 0.24 the
length of body and 6-7 times longer than wide.

Mid body elongate, irregularly fusiform and about half as long as the body or
somewhat more than twice as long as the neck, ratio between the length and greatest
width of the mid body is about 12-14:1, the dorsal margin of the mid body is slightly
concave, ratio between its length and width 4.7-5.8:1 and 1.5-1.6 times longer than neck;
the antapical unbranched, straight and short, ratio between its length and width 8-10:1,
antapex acute without any spinule.

Local distribution

Pakistan shelf, station nos. 241, 245, 286.

General distribution

Eastern tropical pacific (Kofoid 1907), Vitiaz Strait (Kofoid and Skogsberg 1928),
Indian Ocean (Wood 1963).

Amphisolenia deltiana Gul & Saifullah sp. nov.
Fig. 3

Body almost straight, 700-739um long; head convex, its width 1.6-1.8 times its
length; cingular lists present with simple ribs; neck short, narrow, its length about .054-
.056 the length of body and 0.073-0.078 the length of antapical; ratio between its length
and width 7-9: 1; sulcal list is present.
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Midbody fusiform and gradually merges into the anterior process and antapex, its
width about 18-22um and about 0.4-0.5 the length of neck, ratio between length and
greatest width of body 33-38: 1; antapical unbranched, straight, lower portion is slightly
curved, its length about 0.71-0.73 the length of body, antapex is dumb-bell shaped
without any spines and width of foot is 8-10um.

Latin diagnosis

Corpus longus cum infernus parus e anatapical curvicaudatus et cum dumb-bell
forma antapex.

Local distribution

Pakistan shelf, station nos. 141, 285, 304.
Amphisolenia elongata Kofoid & Skogsberg

A. elongata Kofoid & Skogsberg 1928 : 365; Saifullah & Hassan, 1973 : 150, f. 3A-B.
Local distribution

Pakistan shelf, station nos. 70, 80, 83, 99, 128, 131, 137, 141, 166, 174, 198, 203,
221, 233, 235, 236, 237, 241, 247, 252, 256, 277, 280, 285, 298, 301.

Amphisolenia globifera Stein
Fig. 4

A. globifera Stein 1883 : 24, pl. 21, f. 9, 10; Kofoid et Skogsberg 1928 : 388, text f.
11, nos. 1, 2, 4, 8; pl. 49, f. 9; pl. 50, f. 1-5; Balech 1962 : 134, pl. 18, f. 272; Wood
1968 : 19, £.25; Taylor 1976 : 29, pl. 2, f. 26, 27; pl. 3, fig. 26b, 27b.

Length of body 170-192um, straight, slightly sigmoid, ratio between length and
width of body 14.7:1; head convex, subspheroidal or subrectangular, its width 1.2-1.5
times greater than its length; cingular lists present with simple ribs; hypotheca swollen
anteriorly; the neck is very long and narrow, 0.18-.20 the length of body, neck 6 times
longer than wide; sulcal list present.

Mid body fusiform merging gradually with anterior process and antapical, the mid
body is of moderate width, its greatest width is .3 the length of neck; the ratio between its
length and width 5.3:1; the antapical unbranched, straight, about 1.8-2.2 the length of the
neck, slightly shorter than the total length of anterior process and the mid body, slightly
wider than the neck, posterior portion of antapex has a globular terminal with two short
pointed spinules.

General distribution
Pakistan shelf, station nos. 120, 286.
General distribution

Aus dem Atlantischen Meer (Stein 1883), Red Sea and Arabian Sea (Cleve 1903),
Indian Ocean (Wood 1963, Sournia 1970), Caribbean Sea (Wood 1968), Bay of Bengal
and Northern Indian Ocean (Taylor 1976).
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Amphisolenia nizamuddinii Mansoor & Saifullah
Mansoor & Saifullah 1995 : 5-7, f. 1.
Local distribution
Pakistan shelf, station nos. 67, 131, 233, 236.
Amphisolenia palmata Stein

A. palmata Stein 1883 : 24, pl. 21, f. 11-15; Pavillard 1916 : 1; Jérgensen 1923 : 40,
41, f. 57; Saifullah & Hassan 1973 : 152, f. 4-B.

Local distribution
Pakistan shelf, station nos. 102, 233, 236, 298, 301.
Amphisolenia rectangulata Kofoid

A. rectangulata Kofoid 1907 : 200, pl. 14, f. 83; Saifullah & Hassan 1973: 153, f.
7A-B.

Local distribution

Pakistan shelf, station nos. 50, 99, 109, 120, 128, 131, 204, 216, 233, 241, 257, 271,
302.

Amphisolenia schauinslandii Lemmermann
Fig. 5

A. schauinslandi Lemmermann 1899 : 317, 373, pl. 1, f. 18, 19; 1901 : 376; Kofoid
& Skogsberg 1928 : 374, f. 49/4, pl. 7, f. 1-8; Schiller 1931 : 169, f. 155; Wood 1968 :
21, f. 31; Taylor 1976 : 29, pl. 2, f. 28, 29; pl. 3, f. 28b; pl. 41, f. 495.

Length of body 400.5-420um, straight, ratio between length and width of body 11:1;
head slightly convex and capitate, 1.7-1.8 times wider than long and its length is 0.16-
0.17 the length of neck; cingular lists present; epitheca flattened, anteriorly convex; the
neck is long and narrow, 0.12 the length of body and 7 times longer than wide; sulcal list
present.

Midbody fusiform merging very gradually with the anterior process and antapical,
moderate length, 3 times longer than the length of neck, 2 times wider than the width of
head, ratio between its length and width 4.3:1; antapical straight and unbranched, about
45-47 length of body, its posterior part slightly expanded with 4 spinules, width of
antapex 10.5-12um and length of antapical is 190-191um.

Local distribution

Pakistan shelf, station nos. 83, 115, 228, 233, 234, 235, 241, 245, 247, 257, 280, 286,
298, 300, 301, 302.
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General distribution

Indian Ocean (Wood 1963, Taylor 1976), Caribbean Sea (Wood 1968), Mozambique
Channel (Sournia 1967, 1970).

Amphisolenia schroederi Kofoid

A. schroederi Kofoid 1907: 201, pl. 13, f. 81; Kofoid & Skogsberg 1928: 400, f. 49/15,
pl. 10, f. 2-4; Taylor 1976: 30, pl. 2, f. 32, pl. 3, f. 32b; Saifullah et al., 2002: 77, f. 1C.

Local distribution

Pakistan shelf, station nos. 141, 160, 164, 228, 231, 233, 235, 247, 257, 262, 280,
286, 300, 302, 332.

Amphisolenia schroederi var. pakistanensis Mansoor & Saifullah
Mansoor & Saifullah 1995: 7, f. 2.

Local distribution
Pakistan shelf, station nos. 85, 102, 136, 216, 241, 247, 270, 286.

Amphisolenia sp.
Fig. 6

Length of body 310-315um, straight, slightly sigmoid, ratio between length and
greatest width of body 13-15: 1; head shows slight anterior inclination, twice wider than
long, epitheca convex, anterior cingular list shows slight anterior inclination, the posterior
cingular list generally less inclined, cingular list possessing simple rib; neck cylindrical,
0.11 the length of body and 6-9 times longer than wide.

Midbody fusiform, merging gradually with the anterior process and the antapical,
ratio between its length and width 6:1, its greatest width 0.6 the length of neck; the
antapical unbranched, almost straight with gentle ventral concavity, its length about 3.8
times the length of neck and .45-.50 the length of body; the posterior of antapex foot
shaped which is longer than wide, foot possesses a heel spinule on the left valve and two
pointed spinules on each corner.

Local distribution
Pakistan shelf, station nos. 241, 247, 252.
Amphisolenia taylori Saifullah & Hassan
Saifullah & Hassan 1973: 152-154, f. 4A- B.
Local distribution

Pakistan shelf, station nos. 241, 247.
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Amphisolenia thrinax Schiitt

A. thrinax Schitt 1893: 271, 299, 301, f. 81; Lemmermann 1899: 319, 331, 373; -
1901: 376; Kofoid 1907: 199, 200; Wood 1968: 21, f. 33; Taylor , 1976: 30, pl. 2, f. 20;
Saifullah et al., 2002: 78, f. 1B.

Local distribution
Pakistan shelf, station nos. 120, 228, 241, 242, 300, 301.
Amphisolenia truncata Kofoid & Michener

A. truncata Kofoid & Michener 1911 : 294; Jérgensen 1923 : 40, 43, f. 58; Kofoid &
Skogsberg 1928 : 406, pl. 11, f. 1- 12; Saifullah et al., 2002 : 79, f. 1A.

Local distribution

Pakistan shelf, station nos. 102, 132, 233, 234, 241, 285, 304.
Discussion
Species composition

Eighteen species of Amphisolenia are hereby reported which include all the species
already described by Saifullah & Hassan (1973), Mansoor & Saifullah (1995) and
Saifullah et al., (2002). Saifullah & Hassan (1973) described seven species from a small
inshore area of Karachi harbour whereas Mansoor & Saifullah (1995) and Saifullah et al.,
(2002) reported nine species from the shelf during a short period of the cruise (15"
March-26" April, 1977). The present large number of species may be accounted for the
fact that it included numerous samples collected from the shelf during the entire period of
the cruise (19.01-20.06. 1977). The additional 6 species that were not encountered earlier
by the aforementioned authors include A. acuta sp. nov., A. brevicauda, A. deltiana sp.
nov., A. globifera, A. schauinslandii and A. sp. Kuzmenko (1975) described only two
species from the part of North Arabian Sea boardering Pakistan which may be due to the
fact that the area was sampled for a very short period of time.

When compared with other areas like Bay of Bengal, Eastern Arabian Sea and
Central Indian Ocean (Subrahmanyan, 1958; Taylor, 1976) the number of species of
Amphisolenia is large. Even when compared with the total number of species recorded in
the world (Gomez, 2005) the present one is about half of that. The observed richness in
species diversity in the area may be accounted for the fact that both the sampling and
study were intensive and extensive as well. As many as 400 samples from 75 stations
were collected repeatedly using vertical and oblique net hauls during six months cruise of
Fridtjof Nansen. Moreover, several research workers studied these samples. Another
important thing to note is that being very poor in numbers and also very narrow and
needle shaped, individuals of Amphisolenia easily escape the fine meshes of the net and
also the sight of the observer on the microscope.
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The most common species A. bidentata resembled closely with A. palmata, A.
lemmermanni, A. palaeotheroides and A. asymmetrica on the basis of possession of
asymmetrical valves and posterior portion of foot shaped antapex with distinct heel
spinules on the left valve. Kofoid & Skogsberg (1928) have mentioned that these species
form a natural group named as ‘Palmata group’. It exhibited greater variation in size with
length of body varying between 710-850um, and some individuals even measuring up to
550um. Such small specimens resembled closely the specimens illustrated by Abé (1967)
but differed from the aberrant form of A. bidentata described by Saifullah & Hassan
(1973) in possession of a well defined heel. Kofoid & Skogsberg (1928) have mentioned
variability in length of body, width of body, width and relative length of the foot like
posterior part of the antapical. They have stated that in daughter cells the width of mid
body increases with the age of individual.

Our specimens of A. palmata agree well with that described by Kofoid & Skogsberg
(1928) in their dimensions, with the exception of length of antapex (575um). They have
also pointed out the variable characters of this species such as shape of the longitudinal
axis of the body, length and width of body and amount of torsion in the posterior part of
antapical.

A. bispinosa and A. rectangulata agree well with the previous records (Kofoid &
Skogsberg, 1928; Saifullah & Hassan, 1973). A. rectangulata resembled A. schauinslandi
and A. quadrispina on basis of symmetrical posterior portion of antapical, with four
spinules arranged symmetrically, two on each valve (Kofoid & Skogsberg, 1928). A.
bispinosa also resembled closely with A. curvata (Kofoid & Skogsberg, 1928).

It is notable that A. elongata and A. schroederi differed form those described by
Kofoid & Skogsberg (1928) particularly in their dimensions. Thus the former species is
longer and later smaller in size than earlier described. A. elongata is also closely related
to A. extensa in similarity of posterior portion of the antapical (Kofoid & Skogsberg,
1928).

A. thrinax resembles closely with A. projecta, A. bifurcata, A. quadricuda and A.
quinquecauda in having a bifurcated antapical. According to Kofoid & Skogsberg (1928)
these species form a natural systematic group, the ‘bifurcata group’, which in many
respects is the most highly differentiated group in the genus. A. truncata is similar in size
to that described by Saifullah et al., (2002) and its closest known relative is A.
complanata (Kofoid & Skogberg, 1928).

A. schroederi var. pakistanensis and A. nizamuddinii described by the Mansoor &
Saifullah (1995) and Saifullah et al., (2002) and A. biprojecta were also recorded in this
study. A. biprojecta resembles A. bidentata (Wood, 1968) in the possession of two
terminal spinules and its sigmoid antapical.

Two new species of Amphisolenia are also hereby reported. A. acuta Gul et Saifullah
sp. nov. was recorded during the period of investigation and is characterized by the right
valve being longer than the left and the absence of heel spinule is absent (Fig. 1). This
species did not resemble with any other species. In A. taylori, the antapex is distinctly
divided into two symmetrical lobes, each possessing two spinules.

Similarly A. deltiana Gul et Saifullah sp. nov. exhibited remarkable characters, i.e.,
curved and dumb-bell shaped antapex not found in any other species (Fig. 3).

A. brevicauda (Fig. 2) is characterized with small size of the body and simple
unbranched antapical, well set off from the mid body. The peculiar asymmetry of the mid
body is unique for this genus. The relative shortness of the antapical and the simple
pointed antapex also contribute to the exceptional appearance of this species.
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Fig. 1. Amphisolenia acuta sp.nov.
a- Lateral view of entire body (scale = 20pum), b- Anterior portion of body (scale = 10um), c- Anterior portion
of antapex (scale = 10um), d- Posterior portion of antapex (scale = 5um)

Fig. 2. Amphisolenia brevicauda
Lateral view of entire body (scale = 48um)

Fig. 3. Amphisolenia deltiana sp.nov.
a- Lateral view of entire body (scale = 150um), b- Posterior portion of antapex(scale = 14um)

A. globifera (Fig. 4) is small in size, the straight axis of the body and the unbranched
antapical appear to be primitive features of this species. The gradual merging of the mid
body into the antapical and the differentiation of the posterior part of the antapical are
probably later acquisitions. A. globifera is undoubtedly very closely related to A.
quardrispina. This relationship is indicated especially by the globular shape of the
posterior part of the antapical in these species. It is easily distinguished from A.
quadrispina by its smaller size by having two or no antapical spinules instead of four.

In A. schauinslandi (Fig. 5), the mid body is somewhat wider and the posterior end
of the antapical is somewhat inflated. A. schauinslandi occupies a rather isolated position
among the species of Amphisolenia, however, the shape and the structure of the posterior
end of its antapical is suggestive of A. rectangulata.

The unidentified Amphisolenia sp., described by Taylor (1976) was also present in
the study area. It closely resembles A. bidentata Schroder but differs in being shorter
(length 310-315um) and in the gradual fusion of the mid body into the antapical process,
the mid body being relatively more slender than in either of above taxa (Fig. 6).
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Fig. 4. Amphisolenia globifera
a- Lateral view of entire body (scale = 64um), b- Posterior portion of antapex(scale = 10um), c- Posterior
portion of body (scale = 16um), d- Anterior portion of antapex (scale = 8um)

Fig. 5. Amphisolenia schauinslandii
a- Lateral view of entire body (scale = 105um), b- Anterior portion of body (scale = 22um), c- Anterior portion
of antapex (scale = 18um)

Fig. 6. Amphisolenia sp.
a- Lateral view of entire body (scale = 61um), b- Anterior portion of body (scale = 18um), c- Anterior portion
of antapex (scale = 21um)

Ecological distribution

Amphisolenia Stein is long known as a warm water genus of dinoflagellates
(Paulsen, 1908; Lindemann, 1928). It is basically a tropical genus preferring warmer
temperature for its occurrence. It is wide spread in the tropical belt of all oceans (Sournia,
1967; Wood, 1968; Taylor, 1976) including the North Arabian Sea (Subrahmanyan &
Sarma 1960; Taylor, 1976). It is also apperent that the species occurred more frequently
on the Indus Delta shelf (17) than on the Balochistan shelf (14) (Table 1) because the
former area is more heterogeneous in physical oceanographic parameters than the latter
(Anon., 1978; Saifullah, 1979). A. bidentata was the most common and frequent species
occupying 54% of all stations. It has also been reported world wide in distribution
(Taylor, 1976). Although A. bidentata occurred commonly on the shelf it was recorded in
great abundance only once on station 236 (13" April-15" May.1977). Next in order were
A. elongata, A. schroederi and A. schauinslandii. The remaining species were rare with a
frequency of occurrence of less than 7% (Table 2). A. taylori and A. globifera were
extremely rare with a frequency of occurrence less than 1%.
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The present study was carried out during two seasons only, namely the N-E monsoon
season (January - March) and the transition period (April - June). All the species occurred
during the two seasons except A. taylori; A. brevicauda and A. sp. which occurred only in
transition period. Amphisolenia bidentata (Table.1) occurred overwhelmingly during the
entire period and A. elongata, A. schauinslandi and A. schroederi only moderately during
the transition period only.

Size variation among different species of Amphisolenia was very pronounced and
may be as large as more than five fold. The smallest species was A. globifera and A.
brevicauda not reaching a length more than 170um whereas the longest species was A.
thrinax with a length of 910um (Table 3). There was even significant variation in size
within a given species. For example length of A. bidentata varied between 550-850um
and of A. elongata between 710-790um. The part of the body which showed maximum
variation of size was the antapical.

Most species occurred in a wide range of temperature during the period of study in
the area. Only three species A. brevicauda, A. sp., and A. taylori occurred in very narrow
range (Table 2). As regards the salinity tolerance it appears that all the species occurred
in a narrow range of 35.78-36.89%o during the period of study.
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