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Abstract
The lesser known taxa of Kinorhyncha are exclusively marine, 
holobenthic, free-living, meiofaunal species found in all marine 
habitats. However, the literature review suggested that the 
information on geographical distribution and taxonomic status of 
Kinorhyncha is yet to be revealed in larger scale, that also from the 
tropical seas. Although earlier work was carried out during the year 
1969 in the Indian Ocean, the continuity of research was found to 
be negligible in the latter years. This research article presents a 
few new reports of the Phylum Kinorhyncha for the waters of the 
Andaman Islands. The present study was evolved five new reports 
and one redescription of Kinorhyncha from Andaman Islands, India. 
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Introduction
The holobenthic Kinorhyncha is exclusively marine, free-living, 

meiofaunal species within a size range of 0.13-1.04 mm body length 
[1]. Their distributions are global, and are found in all marine habitats 
[2,3]. The Kinorhyncha was first described in 1851 i.e. almost 165 
years ago [4]. However, the knowledge of these animals is far from 
complete due to the fact that very small communities of researchers 
are interested presently on this phylum (currently less than ten 
people worldwide working on this group). The earlier works revealed 
that the systematic carried out by Reinhard [5,6] was modified by 
Zelinka [7] under the monograph “Monographie der Echinodera”. 
Moreover, this work provided first time information on all aspects 
of the morphology and biology of this taxon [7]. During 20th century 
studies of Higgins had been contributed a larger level of taxonomical 
studies on Kinorhyncha. Studies of Higgins and co-workers after 1960 
described 60 new species, re-described 14 species, and established six 
new genera [1,8-27]. During the last decade, several new species were 
described by various researchers [28-41]. Recently so many efforts have 
been made to provide the comprehensive checklist of Kinorhyncha. 
Sørensen [42] listed 205 species of Kinorhyncha described from adult 
specimens, whereas Neuhaus [1] listed 191 species of Kinorhyncha 
described from adult specimens, and 50 species of juvenile. 
However, molecular phylogenetic studies by Yamasaki et al. [43] 
and Sørensen et al. [44] and description of new species from various 
geographical locations to support the need for a periodical revision 

of the Kinorhyncha classification. Indian scenario of Kinorhyncha is 
very meager and have only a few dozen of literature on this tropical 
shallow-water ecosystems. The meiobenthic invertebrate group 
Cateria styx species has been reported from the east coast of India 
by Rao and Ganapati [45]. Ganapati and Rao [46] identified species 
of kinorhyncha present in Waltaire coast. Cateria gerlachi sp., were 
identified by Higgins [14] reported from the east coast of India. 
Pycnophyes sp., were collected from the west coast of India by Dovgal 
et al., [47]. The specimen of Kinorhyncha family Pycnophyes sp., was 
collected from the west coast of India [47]. Although earlier work was 
carried out by Higgins [15] in the Indian Ocean, the continuity of 
research was found to be negligible. According to Venkataraman et 
al. [48] only 9 species were reported in India till 1979. After 38 years, 
works on Kinoryncha in India has taken up and evolved a first report 
Echinoderes setiger [49]  from the Andaman Islands [50]. Overall, at 
present only 11 species that are recorded in Indian waters.

Based on an exhaustive bibliographical survey and revision of 
taxon names, it was found that the Phylum Kinorhyncha comprises 
of 256 Species belonging to 29 Genera and 13 Families. The Families 
are distributed under three Orders, such as Echinorhagata Sørensen et 
al. [44], Kentrorhagata Sørensen et al. [44] and Xenosomata Zelinka 
[51]. Among the 256 valid species, the last four years alone reported 
67 new species under this group along with two new Orders, three 
Families and nine new Genera. 

Materials and Methods
The sediment samples were collected during the year of 2015 

and 2016 according to this Island weather pattern. These Islands 
have rainfall for the first week of May to last week of December in 
every year. This rain was influenced by SW monsoon during the 
period May to August as First Phase of Monsoon (SWM) and 
the period September to December influenced by NE monsoon 
considered as Second Phase of Monsoon (NEM). The period January 
to April considered a Non Rainy Season (NRS). The NRS samples 
were collected during the month of February 2015 and 2016. SWM 
samples were collected during June 2015 and 2016 and NEM samples 
were collected from October 2015 and 2016. The study area was 
identified in five locations around the intertidal regions of Port 
Blair, South Andaman Islands (Figure 1). The station name and 
coordinate are as follows: Wandoor (Lat.11°85’10.74”N–Long.092°3, 
7’13.28”E) Dollygunj (Lat.11°38’14.05”N–Long.092°42’10.80”E) 
Shippighat (Lat.11°36’18.26”N–Long.092°42’04.54”E), Chidiyatappu 
(Lat.11°30’21.28”N–Long.092°42’09.32”E) and Carbyns Cove 
(Lat.11°38’20.25”N – Long.092°44’54.24”E) South Andaman Islands, 
India.

The quadrate method was adopted for the sediment sample 
collection. The plastic hand corer with a length of 15 cm and 6 cm 
diameter was used to collect the sediment samples from the study 
area. The corer was vertically buried into the sediment up to a depth 
of 5 cm and duplicate sediment samples were collected at each station. 
Each collected sediment samples was kept in polythene bag with 5% 
buffered formalin and 1% Rose Bengal. 

The collected sediment samples were sieved through standard 
sieves (ASTME) to retain the 0.5 to 0.063 mm size ranged meiofauna 
with filtered seawater. The sieved meiofauna were identified under 
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different group level under stereomicroscope (Nikon SMZ-1500), 
using the key of Higgins and Thiel [52] and Giere [53]. Among 
the observed meiofaunal community, the Kinorhyncha group as 
enumerated to the species level under a digital microscope (Carl 
Zeiss-Axiovert-40CFL).

Result 
Echinoderes capitatus (Figures 2A-2D)

Diagnosis: This specimen’s head consists of a retractable mouth 
cone and oral stylets, but their exact number and arrangement could 
not be determined due to the retracted position of a captured animal. 
Head and Neck region are not considered as a segment. Total trunk 
length (TL) is 265 μm long and Mean Sternal Width (MSW-6) is 
49 μm and which has MSW-6/TL percentage is about 18.49. The 
Standard Width (SW-10) is having – 44.47 μm which has 16.8% of 
trunk length (SW-10/TL). Trichoscalid spinoscalid plates and outer 
oral stylet are present, but it is not clearly visible. Midventral placid 
wider, 13.40 μm long and other placid are small and has 8.61 μm long. 
Trunk transverse section show triangular shape. Pectinate fringes 
moderately and visible to entire segment. Mid-terminal spine and 
mid-dorsal spine absent and first two trunk segment consist of a 
closed cuticular ring. Segment 2, 5, 8 and 10 exhibited latero ventral 
spines. 

Description 

S1 Segment 1 (S1) showed 13.49 μm long and closed cuticular ring 
visible and pachycyclus well developed. There are no middorsal spine, 
latero ventral spine and sensory spots.

S2 Segment 2 (S2) showed a length of 12.37 μm and the 
ventro lateral tubules has a length of 12.19 μm long was observed. 

Figure 1: Study Area.

Figure 2A: E. capitatus Adult-female - A-Ventral, B- Dorsal, vlt2- ventro lateral 
tubules, lvs 4-latero ventral spine, ltas- latero terminal accessory spine, gco-
glandular cell outlet.
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Pachycyclus well developed. The cuticular ring was closed ventral side 
of the specimen and not shows any middorsal spine and latero ventral 
spine.

S3 Segment 3 (S3) exhibited a length of 22.09 μm, with two 
sternal plate on ventral side and one tergal plate. Pachycyclus similar 
to preceding one, there is no middorsal spine and latero ventral spine.

S4 Segment 4, (S4) was having a length of 19.82 μm. Pachycyclus, 
sternal and tergal plate are similar to preceding one, there is no mid-
dorsal and latero ventral spine.

S5 Segment 5, (S5) had a total length of 28.96 μm and its latero 

ventral spine show a length of 16.01 μm, length. The pachycyclus, 
sternal and tergal plate are similar to preceding one and mid-dorsal 
spine absent. 

S6, Segment 6 (S6) showed a length of 28.1 μm. The pachycyclus, 
sternal and tergal plate are similar to preceding one and one pair of 
glandular cell outlet present on dorsal side of the specimen. There 
were no middorsal spine and sensory spots.

S7 Segment 7 (S7) exhibited a length of 29.32 μm long. The 
pachycyclus, sternal and tergal plate similar to preceding segment 
and one pair of glandular cell outlet present on dorsal side of the 
specimen. There were no middorsal spine and sensory spots.

Figure 2B: Full length with measurement- Total Length-TL-264.72 µm; Lateral Terminal Spine – lts-129.96 µm. 

Figure 2C: Ventral view-vlt2- ventro lateral tubules- 12.19 µm, lvs5-latero ventral spine- 16.01 µm.

Figure 2D: Ventral view – lvs8- latero ventral spine–18.22 µm, lvs10-latero ventral spine–10.89 µm.
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S8 Segment 8 (S8) had a length of 25.97 μm long with a Latero 
ventral spine 18.22 μm. The pachycyclus, sternal and tergal plate are 
similar to preceding one and one pair of glandular cell outlet present 
on dorsal side of the specimen. There are no middorsal spine and 
sensory spots.

S9 Segment 9 (S9) exhibited a 28.51 μm length. Pachycyclus, 
sternal and tergal plate are similar to preceding one and one pair of 
glandular cell outlet present on dorsal side of the specimen. There 
were no middorsal spine and sensory spots.

S10 Segment 10 (S10) had a length of 30.77 μm, long with a latero 
ventral spine 10.89 μm pachycyclus, sternal and tergal plate similar to 
preceding one, one pair of glandular cell outlet present on dorsal side 
of the specimen. Middorsal and sensory spots are absent.

S11 Segment 11 (S11) showed a length of 20.23 μm with a lateral 
terminal spine length (LTS) of 130 μm. The percentage with LTS/TL 
with a 49.06% of trunk length. One pair of lateral terminal accessory 
spine (LTAS) 17.74 μm long. Further, there were no Lateral spine and 
middorsal spine. Terminal sternal slightly pointed. 

Based on the external morphology the studied specimen was 
identified as an adult female.

Classification

Phylum: Kinorhyncha [4]

Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes capitatus [7]

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06002

Habitat: The mangrove sediments of Wandoor, South Andaman. 
Midtidal environment sediment, that also only in the study period of 
First Phase of Monosoon, this species was identified and reported.

Distribution: This species was identified in the regions of South 
Coast of Central Java, Indonesia mangrove region, Singapore, 
Indonesia, Malay Peninsular, Malayan Archipelago [54]. The 
present study reported from Wandoor (Lat.11°35’10.74”N – 
Long.092°37’13.28”E) South Andaman Islands, India.

Discussion: The Echinoderes capitatus lack of Mid dorsal spines, 
enlarged anterior true trunk segment are characteristic identification 
structure of this species [18]. Lateral Spines only present in the 
Segment 2 and 8. Lateral seta observed on either side of segment 10 
[19,20], This speceiment has to be considered as a holotypic beceause 
only one specimen was collected and preserved. Further, the works of 
Higgins [18] and Hyus and Coomans [55] confirm the non availability 
of mid dorsal spine for this species.

Echinoderes peterseni (Figures 3A-3E)

Diagnosis: This specimen’s head consists of the retractable 
mouth cone and oral stylets are present, but their exact number 
and arrangement could not be determined due to submergence in 
mounting media. Head and Neck region are not considered as a 

segment. Total Trunk Length (TL) is 286 μm and Median Sternal 
Width (MSW-6) is 50.31 μm. The percentage of MDW-6 with TL is 
17.59% The Standard Width (SW-10) is 52.33 μm and the percentage 
with TL is 18.30%. The trichoscalid, spinoscalid plates and outer oral 
stylet are present, but it is not clearly visible. Midventral placid wider 
(10.34 μm) and other placids are small (6.12 μm). Trunk transverse 
section show triangular shape. Midterminal spine is absent. The first 
two trunk segment exhibited a closed cuticular ring. Segment 5-9 
shown a latero ventral spines. The all segments are pectinate fringe 
poorly developed.

Description 

S1 Segment 1 (S1) showed a length of 14.25 μm with closed 
cuticular ring visible and pachycyclus well developed. There is no 
middorsal spine and sensory spots on middorsal position. The 
subventral sensory spot clearly visible. Pectinate fringe poorly 
developed. Scare present in the midventral of anterior margin. 

S2 Segment 2 (S2) showed a length of 13.43 μm with well 
developed pachycyclus. The cuticular ring was closed on ventral side 
of the specimen. Middorsal spine is not observed. Pectinate fringe 
poorly developed. One pair of ventrolateral tubules present.

S3 Segment 3 (S3) exhibited a length of 14.79 μm with two 
sternal plate in ventral side and one tergal plate in dorsal side. The 
pachycyclus is similar to preceding one. There are no middorsal spine 
and latero ventral tubules or spine observed. Pectinate fringe poorly 
developed.

S4 Segment 4 (S4) was a length of 17.74 μm with the pachycyclus, 
sternal and tergal plates, which are similar to preceding one. Middorsal 

Figure 3A: E.peterseni Adult- female – A-Ventral, B- Dorsal, vlt2- ventro latral 
tubules, lvs5- latero ventral spine, ltas- latero terminal accessory spine, cs-
cuticular scars, mds6- middorsal spine, scs – subdorsal cuticular scars.
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Figure 3B: Full length view – lts – Lateral Terminal Spine – 170.95 µm.

Figure 3C: Ventral view – LVS5 – Latero Ventral Spine 5 – 17.57 µm; LVS6 – Latero Ventral Spine 6 – 20.87 µm; LVS7 – Latero Ventral Spine 7 – 24.66 µm; 
LVS8 – Latero Ventral Spine 8 – 24.64 µm; LVS9 – Latero Ventral Spine 9 – 25.15 µm.

Figure 3D: Dorsal view – MDS4 – Mid Dorsal Spine 4 – 35.91 µm; MDS6 – Mid Dorsal Spine 6 – 46.72 µm; MDS8 – Mid Dorsal Spine 8 – 59.13 µm.
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spine length is 35.93 μm and there is no latero ventral spine. Pectinate 
fringe poorly developed.

S5 Segment 5 (S5) had a length of 16.57 μm and its latero ventral 
spine show a length of 17.57 μm. The pachycyclus, sternal and tergal 
plate are similar to preceding segments and middorsal spine absent. 
One pair of cuticular scare presents on ventral side and one pair 
of subdorsal cuticular scare also present. Pectinate fringe poorly 
developed.

S6 Segment 6 (S6) showed a length of 18.49 μm with a latero 
ventral spine had a length of 20.87 μm. The pachycyclus, sternal and 
tergal plate are similar to preceding one and middorsal spine had a 
length of 46.77 μm. One pair of cuticular scar presents on ventral 
side and one pair of subdorsal cuticular scare were present. Pectinate 
fringe poorly developed.

S7 Segment 7 (S7) exhibited a length of 24.92 μm with 24.66 μm 
length of a latero ventral spine present. The pachycyclus, sternal and 
tergal plate similar to preceding one and middorsal spine was absent. 
One pair of cuticular scar presents on ventral side and one pair of 
subdorsal cuticular scare present. Pectinate fringe poorly developed.

S8 Segment 8 (S8) had a length of 23.21 μm with a length of 24.64 
µm latero ventral spine present. The pachycyclus, sternal and tergal 
plate are similar to preceding one. The middorsal spine had a length of 
59.13 μm. One pair of cuticular scar presents on ventral and subdorsal 
sides. Pectinate fringe poorly developed.

S9 Segment 9 (S9) exhibited a 26.39 μm length with a length of 
25.15 µm of the latero ventral spine present. The pachycyclus, sternal 
and tergal plate were similar to preceding one. One pair of cuticular 
scar presents on the ventral as well as subdorsal sides and middorsal 
spine absent. Pectinate fringe poorly developed.

S10 Segment 10 (S10) had a length of 30.75 μm with the 
pachycyclus, sternal and tergal plate were similar to preceding one. 
The middorsal and lateral spines were absent. One pair of cuticular 
scar presents in ventral and sbudorsal sides. Pectinate fringe poorly 
developed.

S11 Segment 11 (S11) showed a length of 11.22 μm with a lateral 
terminal spine (LTS) length is 170.95. The percentage of LTS with 
TL was 59.77. One pair of lateral terminal accessory spine (LTAS) 
present with a length of 20.95 μm. Further, there are no lateral spine 
and middorsal spine. Terminal sternal slightly pointed. One pair of 
sensory spots presents on dorsal side of the specimen. Pectinate fringe 
poorly developed.

Based on the external morphology the studied specimen was 
identified as an adult female.

Classification

Phylum: Kinorhyncha [4]

Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes peterseni [56]

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06003

Habitat: The intertidal muddy sediments of Wandoor, South 
Andaman. Mid Tide environment represented this species. This 
specimen observed only in the study period of First Phase of 
Monosoon. Observed only one specimen in this study. 

Distribution: This species was identified in Disko Island, 
West Greenland [56] and Arctic [57]. The present study reported 
from Wandoor (Lat.11°35’10.74”N– Long.092°37’13.28”E) South 
Andaman Islands, India. Only one specimen was collected.

Discussion: The Echinoderes peterseni mainly observed in the 
intertidal muddy region [56] which was matched with the present 
study also. Mid dorsal spine exhibited 4,6,8 segment in the species 
Echinoderes peterseni was also confirmed in the present studied 
species. This specimen also considered as a holotypic and preserved 
and deposited in the DOSMB, PU, PB. It is a really surprised 
observation that the Arctic species was observed in the tropical 
intertidal environment. At present the authors were not having 
any explanation for this observation. However, when looked in 
to the Andaman waters, a few reports such as a phytoplankaton 
species (Phaeocystis sp.) by Sachithanandam et al. [58], a Sabellariid 
Polychaete worm [59] and a Ascidian [60] from temperate region 
to tropical region was observed and recorded. So, this species was 
also considered a probality of temperate species occurrence in the 
tropical region. A further probe is needed for its occurrence or any 
morphological changes which was not identified by the present work. 

Echinoderes horni (Figures 4A-4D)

Diagnosis: The head consists of the retractable mouth cone and 
oral stylets are present, but their exact number and arrangement 
could not be determined due to the submergence under the mounting 
media. Total Trunk Length (TL) was 257 μm and the Mean Sternal 
Width (MSW-6) was 45.86 μm. The percentage of MSW-6 with 
TL was 17.84. The Standard Width (SW-8) was 30.32 μm and its 
percentage with TL was 11.80. The Trichoscalid and spinoscalid 
plates, as well as outer oral stylet were present but not clearly visible. 
Midventral placid wider (8.72 μm) and other placid were small (5.91 

Figure 3E: Dorsal view – SCS5 - Sub Dorsal Cuticular Scar at 5; SCS6 - Sub 
Dorsal Cuticular Scar at 6; SCS7 - Sub Dorsal Cuticular Scar at 7.
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μm). The trunk transverse section was in triangular shape. Pectinate 
fringe moderately visible to entire segment. Midterminal spine and 
middorsal spine absent and first two trunk segment were closed and 
represented as a cuticular ring. Segment 5-9 had latero ventral spines. 
The head and neck regions were not considered as a segment. 

Description 

S1 Segment 1 (S1) had a length of 14.80 μm and closed with 
cuticular ring. The pachycyclus was well developed. There were no 
middorsal spine and it had two sensory spots on middorsal position. 

The cuticular perforation producing a distinct pattern on each 
segment. 

S2 Segment 2 (S2) exhibited a length of 14.89 μm and ventrolateral 
tubules has a length of 15.28 μm. The pachycyclus well developed 
and had a cuticular ring. There was no middorsal spine observed in 
this segment. The cuticular perforation producing a distinct pattern 
on each segment. Pectinate fringe moderately visible on posterior 
margins of the segments. Round cuticular spots present near anterior 
dorsal midline on segments 1-10. 

The segments S3 to S10 represented the following characters over 
and above described in the individual species identification. They 
were the cuticular perforation producing a distinct pattern on each 
segment. Pectinate fringe moderately visible on posterior margins of 
the segments. Cuticular spots present on the anterio lateral on ventral 
surface of segments, nearer to the midline on segment 2-10. 

Figure 4A: E.horni Adult- male - A-Ventral, B- Dorsal, vlt2- ventro lateral 
tubules, lvs5- latero ventral spines, lat8- lateral accessory tubule, p1-penile 
spine, p2- penile spine, p3- penile spine, ss-sensory spots, cs-cuticular spots.

Figure 4B: Full view of the specimen.

Figure 4C: Ventral view – LVS5 – Latero Ventral Spine 5 – 23.75 μm; LVS6 
– Latero Ventral Spine 6 – 24.12 μm; LVS7 – Latero Ventral Spine 7 – 27.40 
μm; LVS8 – Latero Ventral Spine 8 – 29.29 μm; LVS9 – Latero Ventral Spine 
9 – 25.20 μm; VLT2 - Ventero Lateral Spine - 15.28 µm and LAT8 - Lateral 
Accessory Tubule - 11.2 µm.

Figure 4D: Penile spine (p)– p1- 11.72 µm; p2- 16.09 µm; p3- 09.42 µm.
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S3 Segment 3 (S3) had a length of 20.34 μm. This segment had 
two sternal plate on ventral side and one tergal plate on the dorsal 
side. The pachycyclus similar to preceding one, there is no middorsal 
spine.

S4 Segment 4 (S4) had a length of 16.69 μm long, The, pachycyclus, 
sternal and tergal plate similar to preceding one, there is no middorsal 
and latero ventral spine.

S5 Segment 5 (S5) was having a length of 20.55 μm and the latero 
ventral spine had a length of 23.75 μm. The pachycyclus, sternal and 
tergal plate similar to preceding one, and middorsal spine absent. 

S6 Segment 6 (S6) had a length of 15.68 μm with a latero ventral 
spine of length of 24.12 μm.The pachycyclus, sternal and tergal plates 
were similar to preceding one with middorsal spine absent.

S7 Segment 7 (S7) was a length of 20.14 μm with 27.4 µm long 
latero ventral spine. The pachycyclus, sternal and tergal plates were 
similar to preceding one, middorsal spine absent.

S8 Segment 8 (S8) with had a length of 20.80 μm, The latero 
ventral spine had a length of 29.29 μm. Lateral accessory tubule had a 
length of 11.2 μm and the long pachycyclus, sternal and tergal plates 
similar to preceding one, middorsal spine absent.

S9 Segment 9 (S9) had the length of 20.33 μm.The latero ventral 
spine exhibit a length of 25.20 μm. The pachycyclus, sternal and tergal 
plate are similar to preceding one and the middorsal spine absent. 

S10 Segment 10 (S10) showed a length of 24.30 μm, and the 
pachycyclus, sternal and tergal plate similar to preceding one, 
middorsal and latero ventral spine absent.

S11 Segment 11 (S11) had a length of 12.22and , lateral terminal 
spine showed a length (LTS) 127.65 μm , and the percentage with 
TL was 49.68. Three pairs of penile spine called as (P1) 11.72 (P2) 
16.09 and (P3) 9.42 μm are present. There were no lateral spine and 
middorsal spine. Terminal sternal slightly pointed.

Based on the external morphology the studied specimen was 
identified as an adult male.

Classification

Phylum: Kinorhyncha [4]

Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes horni [19]

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06004

Habitat: The intertidal sediments of Wandoor, South Andaman. 
Mid Tide environment represented this species. This speciemen 
observed only in the study period of First Phase of Monosoon. one 
speeimen was collected.

Distribution: This species was identified in the Twin Cays, 
Atlantic Barrier Reef [19], Florida [61], North East Atlantic [54] and 
Carrie Bow Cay [62], The present study reported from Wandoor 

(Lat.11°35’10.74”N – Long.092°37’13.28”E) South Andaman Islands, 
India. Only one specimen was collected.

Discussion: The Echinoderes horni observed in surface sediments 
of intertidal locations [19] was matched with the present study 
location. This species exhibit a smaller tergal extension [63] also 
supports the present identified species. 

Echinoderes remanei (Figures   5A-5G)

Diagnosis: This specimen’s head consists of the retractable 
mouth cone and oral stylets are present, but their exact number and 
arrangement could not be determined due to its submergence in the 
mounting medium. Head and Neck region are not considered as a 
segment. Total Trunk Length is 260 μm long and Mean Sternal Width 
(MSW-6) is 52.15 μm. The percentage of MSW-6 with reference to 
TL is 20.05%. The Standard Width (SW-10) is 41.56 μm and the 
percentage with reference to TL is 15.98%. Trichoscalid, spinoscalid 
plates and outer oral stylet are present, but it is not clearly visible. 
Midventral placid wider (13.65 μm) and other placid are small (7.05 
μm). Trunk transverse section show triangular shape. Pectinate 
fringes moderately and visible to entire segment. Mid-terminal spine 
absent and first two trunk segment consist of a closed cuticular ring. 
Segment 5-9 exhibited latero ventral spines. 

Description:

S1 Segment 1 (S1) showed a length of 18.94 μm with a closed 
cuticular ring visible. The pachycyclus was well developed. There 

Figure 5A: E. remanei Adult- female - A-Ventral, B- Dorsal, lvs5 – latero 
ventral spine 5; ltas – latero terminal accessory spine; ss-sensory spots, mds7 
– mid dosrsal spine 7. 



Citation: Jeeva C, Mohan PM, Muruganantham M (2018) Kinorhyncha Distribution in Intertidal Regions of South Andaman Regions. J Mar Biol Oceanogr 7:2.

• Page 9 of 16 •Volume 7 • Issue 2 • 1000191

doi: 10.4172/2324-8661.1000191

was no middorsal spine and it has two sensory spots on middorsal 
position.

S2 Segment 2 (S2) exhibit a length of 10.9 μm. The pachycyclus 
well developed. The cuticular ring was closed on ventral side of the 
specimen and not show any middorsal spine and latero ventral spine.

S3 Segment 3 (S3) exhibited a length of 16.97 μm, with two 
sternal plate on ventral side and one tergal plate on the dorsal side. 
The pachycyclus similar to preceding one, there is no middorsal spine 
and latero ventral spine observed.

S4 Segment 4 (S4) had a length of 19.2 μm. Mid dorsal spine 

present with a length of 20.98 µm. The pachycyclus, sternal and tergal 
plate are similar to preceding one.

S5 Segment 5 (S5) had a length of 18.47 μm and its latero ventral 
spine show a length of 11.61 μm.The pachycyclus, sternal and tergal 
plate are similar to preceding one and middorsal spine had a length 
of 22.29 μm. 

S6 Segment 6 (S6) showed a length of 28.16 μm with a 16.01 μm 
length of latero ventral spine.The pachycyclus, sternal and tergal plate 
are similar to preceding one and middorsal spine had a length of 
20.39 μm.

Figure 5C: Ventral view – LVS5 – Latero Ventral Spine 5 – 11.61 µm; LVS6 – Latero Ventral Spine 6 – 16.01 µm.

Figure 5D: Ventral view – LVS7 – Latro Ventral Spine 7 – 16.30 µm; LVS8 – Latro Ventral Spine 8 – 14.22 µm. 

Figure 5B: Full specimen view.
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S7 Segment 7 (S7) exhibited a length of 27.54 μm with a 16.30 
μm length of latero ventral spine,The pachycyclus, sternal and tergal 
plate similar to preceding one and the middorsal spine length was 
20.64 μm.

S8 Segment 8 (S8) had a length of 24.04 μm with a latero ventral 
spine, which had a length of 14.22 μm. The pachycyclus, sternal and 
tergal plate are similar to preceding one and the middorsal spine has 
a length of 15.65 μm..

S9 Segment 9 (S9) exhibited a 26.72 μm length. The pachycyclus, 
sternal and tergal plate are similar to preceding of earlier one. The 
latero ventral spine present in this segment with a length of 12.64.

S10 Segment 10 (S10) had a length of 27.25 μm., The pachycyclus, 

sternal and tergal plate similar to preceding one, there were no 
middorsal and latero ventral spines.

S11 Segment 11 (S11) showed a length of 17.02 μm with a 112.29 
μm length of lateral terminal spine.The percentage of LTS with TL is 
43.19% One pair of lateral terminal accessory spine (LTAS) 11.02 μm 
long. Further, there were no latero ventral spine and middorsal spine. 
Terminal sternal plate slightly pointed.

Based on the external morphology the studied specimen was 
identified as an adult female.

Classification

Phylum: Kinorhyncha [4]

Figure 5E: Ventral view – LVS9 – Latro Ventral Spine 9 – 12.64 µm.

Figure 5F: Dorsal view – MDS4 – Mid Dorsal Spine 4 – 20.98 µm; MDS5 – Mid Dorsal Spine 5 – 22.29 µm; MDS6 – Mid Dorsal Spine 6 – 20.39 µm.

Figure 5G: Dorsal view – MDS7 – Mid Dorsal Spine 7 – 20.64 µm; MDS8 – Mid Dorsal Spine 8 – 15.65 µm, had 260 µM, which was lesser than the 
prescribed length suggested that it may be inferred that this species not matured enough
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Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes remanei [64] 

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06005

Habitat: The intertidal sediments of Wandoor, South Andaman. 
Mid Tide environment represented this species. This specimen 
observed only in the study period of First Phase of Monosoon. One 
specimen was collected.

Distribution: This species was identified in the North West 
Atlantic Ocean [64], Buzzards Bay, Massachusetts [10], San Juan 
Island [16], North of Cape Hatteras [19] and Gulf of Mexico [65], 
The present study reported from Wandoor (Lat.11°35’10.74”N – 
Long.092°37’1328”E), South Andaman Islands, India. Only one 
specimen was collected.

Discussion: The Echinoderes remanei species identified by 
Higgins [16] reported that the total length has 282–358 µM, however, 
the present studied species reported that the total length had 260 µM, 
which was lesser than the prescribed length suggested that it may be 
inferred that this species not matured enough. 

Echinoderes truncates (Figures 6A-6F)

Diagnosis: This specimen’s head consists of the retractable 
mouth cone and oral stylets are present, but their exact number 
and arrangement could not be determined due to submerged in 
the mounting media. Head and Neck region are not considered as 
a segment. Total Trunk Length (TL) is 410.29 μm and Mean Sternal 
Width (MSW-6) is 99.09 μm. The percentage of MSW-6 with TL 
is 24.16%. The Standard Width (SW-10) is 78.06 μm and has the 
percentage with TL is 19.75%. Trichoscalid, spinoscalid plates and 
outer oral stylet are present, but it is not clearly visible. Midventral 
placid wider (25.02 μm) and other placid are smaller (13.59 μm). 
The trunk transverse section shows a triangular shape. Pectinate 
fringes moderately and visible to entire segment. Mid-terminal spine 
absent and first two trunk segment consist of a closed cuticular ring. 
Segment 6-9 exhibited latero ventral spines. Muscle scars present in 
the segments 3-10 ventral side.

Description 

S1 Segment 1 (S1) showed a length 37.03 μm and closed cuticular 
ring visible. The pachycyclus well developed. There is no middorsal 
spine and sensory spots on middorsal position. Cuticular hair present.

S2 Segment 2 (S2) had a length of 40.05 μm. The pachycyclus 
well developed. The cuticular ring was closed on ventral side of the 
specimen and not shows any middorsal spine. The small round 
shaped cuticular hair present. 

S3 Segment 3 (S3) exhibited a length of 42.04 μm, with two sternal 
plates, in ventral side and one tergal plate on the dorsal side. The 
pachycyclus similar to preceding one, there is no middorsal spine. 
Cuticular hair present.

S4 Segment 4 (S4) was having a length of 44.79 μm. The 
pachycyclus, sternal and tergal plate are similar to preceding one 

and the middorsal spine has a length of 22.87 μm. There is no latero 
ventral spine. One pair of scare present on dorsal side of the specimen. 
Cuticular hair present.

S5 Segment 5 (S5) has a length of 52.99 μm with the middorsal 
spine of 22.2 μm length present. The pachycyclus, sternal and tergal 
plate are similar to preceding one and the latero ventral spine present 
with a length of 11.05 µm. Cuticular hair present.

S6 Segment 6 (S6) showed a length of 52.88 μm with a latero 
ventral spine which has the 18.21 μm. The middorsal spine with a 
length of 10.97 μm present. The pachycyclus, sternal and tergal plate 
are similar to preceding one. Cuticular hair present.

S7 Segment 7 (S7) exhibited a length of 54.98 μm and with a latero 
ventral spine with a length of 18.23 μm. The middorsal spine has a 
length of 21.13 μm. The pachycyclus, sternal and tergal plate similar 
to preceding one and sensory spots absent. One pair glandular cell 
outlet, Type II present in dorsal side. Cuticular hair present.

S8 Segment 8 (S8) has a length of 50.07 μm with a length of 19.15 
latero ventral spine present. The pachycyclus, sternal and tergal plate 
are similar to preceding one and 15.05 μm lengths of middorsal spine 
present. Sensory spots absent. One pair glandular cell outlet, Type II 
present in dorsal side. Cuticular hair present.

S9 Segment 9 (S9) exhibited a 51.14 μm length with 17.74 μm 
lengths of latero ventral spine. The pachycyclus, sternal and tergal 
plate are similar to preceding one and middorsal spine was absent. 

Figure 6A: E. truncatus Adult- male - A-Ventral, B- Dorsal, lvs6- latero ventral 
spine, p1-penile spine, p2- penile spine, p3- penile spine, gco-glandular cell 
outlet type II, mds6- middorsal spine. Sc4- scar, ms-muscle scar.
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Sensory spots were absent. One pair glandular cell outlet, Type II 
present in dorsal side. Cuticular hair present.

S10 Segment 10 (S10) had a length of 47.9 μm, The pachycyclus, 
sternal and tergal plate similar to preceding one. The middorsal and 
lateral spines are absent. One pair of sensory spot present on ventral 
side of the specimen. Cuticular hair present.

S11 Segment 11 (S11) showed a length of 41.00 μm with a 176.49 
μm length of lateral terminal spine (LTS) . The percentage of LTS with 
TL is 43.01%. Three pairs of penile spine with a length of (P1) 27.74 
μm, (P2) 16.43 μm and (P3) 25.04 μm were observed. Further, there 
are no lateral spine and middorsal spine present. Terminal sternal 
slightly truncated. Cuticular hair present. 

Based on the external morphology the studied specimen was 
identified as an adult male.

Classification

Phylum: Kinorhyncha [4]

Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes truncatus [19] 

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06006

Habitat: The intertidal sediments of Dollygunj, South Andaman. 
Mid Tide environment represented this species. This specimen 
observed only in the study period of Second Phase of Monosoon. One 
specimen was collected.

Distribution: This species was identified in the Twin Cays, 
Atlantic Barrier Reef [19], Disco Island, West Greenland [52], Bocas 
del Tora, Panama [61] and Florida [62], The present study reported 
from Dollygunj (Lat.11°38’14.05”N – Long.092°42’10.80”E) South 
Andaman Islands, India. Only one specimen was collected.

Figure 6B: Full specimen view - TL – Total Length – 410.29 µm; LVS6 – Latero Ventral Spine 6 - 18.21 µm; LVS7 – Latero Ventral Spine 7 -18.23 µm; 
LVS8 – Latero Ventral Spine 8 -19.15 µm; LVS9 – Latero Ventral Spine 9 -17.05 µm.

Figure 6C: Ventral view - LVS6 – Latero Ventral Spine 6; LVS7 – Latero Ventral 
Spine 7; LVS8 – Latero Ventral Spine 8; LVS9 – Latero Ventral Spine 9.

Figure 6D: Dorsal view – MDS 4 – Mid Dorsal Spine 4; MDS 5 – Mid Dorsal 
Spine 5.
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Figure 6E: Dorsal view MDS 4 – Mid Dorsal Spine 4 – 22.87 μm; MDS 5 – Mid Dorsal Spine 5 – 22.20 μm; MDS 6 – Mid Dorsal Spine 6 – 10.97 μm; 
MDS 7 – Mid Dorsal Spine 7 – 21.13 μm; MDS8 - Mid Dorsal Spine - 15.05 µm.

Figure 6F: Dorsal view - MDS 8 – Mid Dorsal Spine 8 – 15.05 µm.

Figure 7: E.bengalensis Adult- male; A-Ventral, B- Dorsal, lvs8- latero ventral 
spine, p1-penile spine, p2- penile spine, p3- penile spine, gco-glandular cell 
outlet type II, ss-sensory spots.

Echinoderes bengalensis (Figure 7)

Diagnosis: This specimen’s head consists of the retractable 
mouth cone and oral stylets are present, but their exact number and 
arrangement could not be determined due to submergence in the 
mounting media. The head and neck regions were not considered as a 
segment. The total Trunk Length (TL) was 305 μm and Mean Sternal 
Width (MSW-6) was 59.37 μm long. The percentage of MSW-6 with 
reference to TL was 19.46. The Standard Width (SW-10) was 41.06 
μm and its percentage with TL was 13.46. The trichoscalid, spinoscalid 
plates and outer oral stylet were present, but it is not clearly visible. 
Midventral placid wider (11.91 μm) and other placid were small (6.18 
μm). Trunk transverse section showed a triangular shape. Pectinate 
fringes moderately and visible to entire segment. Mid-terminal spine 
and middorsal spine were absent. The first two trunk segments were 
closed and the cuticular ring was observed. Segment 5 and 8 exhibited 
latero ventral spines. 

Description: 

S1 Segment 1 (S1) showed a length of 16.87 μm and closed in 
nature. The cuticular ring was visible and the pachycyclus were well 
developed. There was no middorsal spine and latero ventral spines.

S2 Segment 2 (S2) showed a length of 21.16 μm and the well 
developed pachycyclus. The cuticular ring was closed on ventral 
side of the specimen and not showed any middorsal spine and latero 
ventral spines.

S3 Segment 3 (S3) exhibited a length of 22.59 μm with two sternal 
plate in ventral side and one tergal plate in dorsal side. The pachycyclus 
were similar to preceding segment. There were no middorsal spine 
and latero ventral spines.

S4 Segment 4 (S4) had a length of 22.71 μm. The pachycyclus, 
sternal and tergal plate were similar to preceding segment. There were 
no mid-dorsal, latero ventral spine and sensory spot.

S5 Segment 5 (S5) had a length of 27.89 μm with a latero ventral 
spine had a length 0f 10.05 μm. The pachycyclus, sternal and tergal 
plate were similar to preceding segment and there was no mid-dorsal, 
latero ventral spine and sensory spot.

S6 Segment 6 (S6) showed a length of 33.17 μm. The pachycyclus, 
sternal and tergal plate are similar to preceding segment and 
middorsal spine and latero ventral spine were absent. One pair of 
glandular cell outlet, Type II present in latero dorsal side .two pair of 
sensory spots presents on middorsal position.

S7 Segment 7 (S7) exhibited a length of 39.57 μm. The pachycyclus, 
sternal and tergal plate were similar to preceding segment. The 
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middorsal spine was absent. One pair of glandular cell outlet, Type 
II present in latero dorsal and two pair of sensory spots present on 
middorsal position.

S8 Segment 8 (S8) had a length of 41.25 μm with a 10.06 µm long 
latero ventral spine . The pachycyclus, sternal and tergal plate were 
similar to preceding one and middorsal spine absent. One pair of 
glandular cell outlet type II present in latero dorsal and two pair of 
sensory spots present on middorsal position.

S9 Segment 9 (S9) exhibited a 50.74 μm. The pachycyclus, sternal 
and tergal plate were similar to preceding one and middorsal spine 
absent. One pair of glandular cell outlet, Type II and scare present on 
latero dorsal side. Two pairs of sensory spots present on middorsal 
position.

S10 Segment 10 (S10) had a length of 22.49 μm, The pachycyclus, 
sternal and tergal plate similar to preceding segment was observed. 
The mid dorsal, lateral spines and glandular cell outlet type II were 
absent. Three pair of sensory spots were present on middorsal 
position.

S11 Segment 11 (S11) showed a length of 14.35 μm with a 108.13 
µm long lateral terminal spine (LTS) showed a percentage of 35.4 
with reference to TL. Two pairs of penile spine with a length of (P1) 
14.48 μm, (P2) 11.41 μm there is no P3. Further, there are no Lateral 
spine and middorsal spine. Terminal sternal slightly pointed.

Based on the external morphology the studied specimen was 
identified as an adult male.

Classification

Phylum: Kinorhyncha [4]

Class: Cyclorhagida [44]

Order: Echinorhagata [44]

Family: Echinoderidae (Bütschli, 1876)

Genus: Echinoderes (Claparède, 1863)

Species: Echinoderes bengalensis 

This specimen deposited in the Department of Ocean Studies and 
Marine Biology, Pondicherry University, Port Blair (DOSMB, PU, 
PB) depository. The Specimen Number is: DOSMB 06007

Habitat: The intertidal sediments of Dollygunj and Carbyns 
Cove, South Andaman. Mid and Low Tidal environment 
represented this species. This specimen observed only in the 
study period of the Summer and First Phase of Monsoon. Three 
specimens were collected.

Distribution: This species was identified in Waltaier [66], 
Bangladesh [67], and Ganges Delta Area [19], The present study 
reported from Dollygunj (Lat.11°38’14.05”N – Long.092°42’10.80”E) 
and Carbyns Cove (Lat.11°38’20.25”N – Long.092°44’54.24”E) South 
Andaman Islands, India. Only three specimens were collected.

Discussion: The Echinoderes bengalensis samples were collected 
from the intertidal zone [1,19,21] was support the present study 
collection environment.

Discussion
The identified kinorhyncha species fall under the single 

environment called as intertidal environment. The species 

Echinoderes capitatus, Echinoderes peterseni, Echinoderes horni, 
Echinoderes remanei were observed in First Phase of Monsoon. 
Echinoderes truncatus represented Second Phase of Monsoon and 
Echinoderes bengalensis observed in First Phase of Monsoon to 
Summer. However, the species Echinoderes peterseni, eventhough it 
was reported in Arctic region, it has been identified in this tropical 
region is considered as mystery or some factors which are affecting 
was not able to identified in this part. Over and above, some 
temperatate speceis was reported from this part of waters support the 
possibilities of existence of this species in this tropical region. The 
species However, a constant monitoring and more elaborate work 
should be carried out in this aspect. 

Conclusion
This research article narrates the status of all the identified 

Kinorhyncha species. A total of nine specimens encountered during 
the study period for these six species. Out of six species five (E. 
truncates, E. capitatus, E. remanei, E. horni, E. peterseni) species are 
considered as a new report to India and one species (E. bengalensis) 
reported after 38 years of its publication from Indian waters and 
new reports from Andaman waters. Since, there is not much work 
on Kinorhyncha studies in India, this work helps to initiate further 
research on this group.
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