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INTRODUCTION

The foraminiferans are the most diverse phylum
of mieofauna . Foraminifera are found in all marine
environments. they may be planktic or benthic in
mode of life. It has been estimated that the total
number of foraminiferans species might be
approximately 4000 living species of foraminifera.
The present paper deals with the distribution and
diversity of marine foraminiferans all over
Tamilnadu Coast. Foraminiferal distribution has
been reported by many workers. Foraminiferans
were the most abundant group of meiofauna at
the sampling sites. The number species per station
ranged from 11 to 32.

MATERIAL AND METHODS

The sediment samples were collected from
intertidal areas of Tamil Nadu coast during 2006
to 2007. Twelve stations were chosen for the present
stady from Chennai- 1 Pondicherry-2, Cuddalore-
3, Karaikal-4, Nagapattinam-5, Thondi-6,
Thiruchendur-7, Tuticorin-8, Mandapam-9,
Pamban -10, Rameswaram-11 and Kanyakumari
along the Tamil Nadu Coast. Sediment samples
were collected with a plastic cover (3 cm internal
diameter) up to a depth of 15 cm. Sampling was
made during low tide, mostly near the mid tide
level. The samples were vertically subdivided into
slices of 0-2, 2-4, 4-6, 6-10 and 10-15 cm depth .
Meiobenthos was extracted from sediments by
decanting with tap water and washing through a
500 mm sieve suspended above a 45--m sieve
(McIntyre,1969). Animals were stored in 5%
formaldehyde solution and coloured with Rose
Bengal (0.1 g in 100 ml distilled water).

Fig. 1. Map showing the study area

HISTORY AND DISTRIBUTION OF
FOR AMINIFERANS

The recent reviews of Bhalla et al. (2007) and
Khare et al. (2007) on foraminiferal studies in near
shore regions of western and eastern coasts of India
reveal that most of the studies are related to
taxonomic and ecological aspects and
palaeoenvironmental interpretations. A few studies
have been undertaken along the eastern coast of
India on applied aspects of Foraminifera.
Taxonomic and ecological studies on foraminifera
from west coast of India were carried out by some



researchers. Bhalla & Nigam (1979) and Bhalla &
Gaur (1987) worked on foram diversity of
Calangute and Colva beach sands respectively.
Bhalla & Raghav (1980) studied the ecologyof
Foraminifera of Malabar coast and suggested that
salinity is the chief governing factor. Raj & Chamyal
(1998) studied the ecology of foraminifera of Mahi
valley of Gujrat. Shareef & Venkatachalapathi (1988)
reported 40 and 41 species of foraminifera from
bhatkal and Devgad islands, respectively. Nigam
(2005) addressed the question as to how
environmental issues can be solved through
Foraminifera. Some studies were carried out on
taxonomy and ecology of Foraminifera from
beaches and estuaries of east coast of India.
Foraminiferal diversity in relation to different
ecological condition was reported by Bhalla (1968)
from Vishakhapatnam beach sands. Hamsa (1973)
and Kathal & Bhalla (1998) from palk Bay and Gulf
of Mannar, Narappa et al. (1981) from Godavari
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river system, and Kathal et al. (2000) from
Kanyakumari, and Satyanarayana et al. (2007) from
Nagapattinam. Very scanty literature is available
on Foraminifera of Lakshadweep (Gupta 1973; Rao
et al., 1987; Saraswati 2007). To utilize these marine
protists efficiently, adequate Knowledge of their
diversity and distribution pattern in modern
environment is of utmost importance. Therefore,
a study of intertidal forams was undertaken
comparing the east and west- coast and the
sensitivity of forams to monsoons. This paper
presents the scanning electron photomicrographs
of inter tidal forams along the Indian coast, so as
to benefit researchers in diverse areas who use
Foraminifera.

Foraminiferans Diversity

A total of 37 species of foraminiferans as
belonging to 21 families were recorded in the
present study. The list is follows :

Check list of Foraminiferans of Tamilnadu

FORAMINIFERANS

Family: Ameridae

1. America sp. - -

Family: Soritidae

2 Amphisorus sp.

Family: Bolivinidae

3 Bolivina abbreviata + +

Family: Cibicidae

4 Cibicides lobotulus + +

5 C. refulegens - -

Family: Cyclamminidae

6 Cyclammina sp. - -

Family: Discorbidae

7 Discorbis sp. +| o+

8 Rotalia pulchella |+

9 R. translucens - +

Family: Elphidiidae

10 Elphidium sp. +] o+

Family: Eponididae

11 Eponides repandus +| o+
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Family: Candeinidae

12 Globigerina sp. O T TR (e I I I R IR s
13 Globigerinita sp. S I 2 FC T S U A I R R R
Family: Vaginulinidae

14 Legena sp. + |+ |+ -+ -]+ - -+ | -

Family: Neoconorbinidae

15 Neoconorbina sp. - - - - + - - + - - +

Family: Nonionidae

16 Nonion depressulum -+ |+ - - -+ |+ ] - -] -
Family: Heterolepidae
17 Oridosalis umbonatus - - -+ |+ - -] - - -] -

Family: Planulinidae

18 Planulina sp. - -] - - -] - -+ | - -] -

19 Planorbullina sp. - - - - - - - + - - -

Family: Hauerinidae

20 Quingueloculing bradyana S I I I O I S
21 Q. lnevigata + | + | + - - - + | - - - -
22 Q. agglutianans + | + | + - - + - - - - -
23 Q. oblanga + | + | + - - + - - - - -
24 Q. lamarkiana - - - - - + - - - - -

Family: Rosalinidae

25 Rosalina agglutinans + + + + + + + + + + +
26 R. floridana - + - - - - + - - + -
27 R. globularis + + + + + + + |+ + + | +
28 R. vilardeboana + - |+ - - - - |+ - - -
29 R. bradyi + | + |+ | + | + | + | + |+ + | + | +
Family: Rotaliidae

30 Ammonia beccarii - + + + - + + + + + +

Family: Spirillinidae

31 Spirillina lateseptata - - - - B T i I
32 S. limbata + + + + + + + |+ + + | +
Family: Nubeculariidae

33 Spiroloculina antillarum - + | - - - - - - - - -
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Family: Textulariidae

34 Textularia cuneiformis + - - - - - - - + - -
35 T. candiana - - - - - - - - - - +
36 T. agglutinans - |+ T e e T I R g

Family: Miliolidae

37 Triloculina sp. + |+

Abundance of foraminiferans

The foraminiferan density ranged from 24 to
285 ind. 10 cm?, 72 to 220 ind. 10 cm™, 65 to 345
ind. 10 cm™, 20 to 210 ind. 10 cm?, 40 to 210 ind.
10cm?, 90to 190 ind. 10 cm™>, 90 to 235 ind.
10 cm?, 15 to 140 ind. 10 cm™, 110 to 160 ind.
10 cm?, 90 to 240 ind. 10 cm™, 85 to 190 ind.
10 cm™, and 50 to 150 ind. 10 cm?, at stations 1-12
respectively during 2006.

Whereas during 2007, it was abserved 24-151
no/10 cm?, 90-175 no/10 cm?45-180 no/10 cm?,
50-330 no/10 cm?,5-90 no/10 cm?,80-395 no/10
em?,120-495 no/10 cm?, 20-70 no/10 cm?, 90-155
no,/10 cm?, 90-290 no/10 cm?, 40-180 no/10 cm?
and 60-150 no/10 cm? at stations 1-12 respectively.

Foramniferans

Siwons

Dermity (not1De)

Fig. 2. MDS for foraminiferans of Tamil Nadu coast
during 2006 and 2007.
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Fig. 3. MDS for foraminiferans of Tamil Nadu coast
during 2006 and 2007.

Fig. 3. CHI-Chennai; PDY-Puducherry; CUD-
Cuddalore; KAR-Karaikal; NAG-Nagapattinam;
THO-Thondi; THI-Thiruchendur; TUT-Tuticorin;
MAN-Manddapam; PAM-Pamban; RAM-
Rameswaram; KAN-Kanyakumari; 1-2006: 2-2007

The mean density of foraminiferans ranged
between 67 no/10 cm” and 160 no/10 cm? during
2006 and 32 no/10 cm? and 275 no/10 cm? during
2007. Highest densities of foraminifera were
recorded at station 7 during 2006 and 2007 (Figs.
2 & 3), while lowest density was observed at stations
8 and 5 respectively during 2006 and 2007.

Species composition of foraminiferans

A total of 37 species belonging to 24 genera
were identified. The number species per station
ranged between 13 to 24. The foraminiferans were
dominated by Rosalina globularis (0.63-3.39%),
Quinqueloculina bradyana (0.5-3.38%), Eponides
repandus (0.67-2.26%), Rosalina agglutinans (0.37-
2.08%) and Triloculina sp. (0.27-1.51%) There was
only seven species, which occurred in all the 12
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stations. These are Eponides repandus,
Quinqueloculina bradyana, Rosalina globularis, Rosalina
agglutinans, Rosalina bradyi, Spirillina limbata and
Triloculina sp. (Table 1). The species such as America
sp., Cibicides lobotulus, C. refulegens, Cyclammina sp.,
Rotalia pulchella, Elphidium sp., Globigerinita sp.,
Neoconorbina sp., Nonion depressulum, Oridosalis
umbonatus, Planulina sp., Planorbullina sp., Q.
laevigata, Q. agglutianans, Q. oblanga, Q. lamarkiana,
Spirillina lateseptata, Spiroloculina antillarum,
Textularia cuneiformis, T. candiana and T. agglutinans
were observed occasionally.

Family composition of foraminiferans

A total of 21 families of foraminiferans were
recorded. These were in order of their importance:
Rosalinidae (1.89-6.23%), Hauerinidae (0.75-3.69%),
Eponididae (0.67-2.26%), Rotaliidae (0.34-2.26%)

and Spirillinidae (0.3-2.38). Only 5 families could
be characterized as very common at all the 12
stations. These are Eponididae, Hauerinidae,
Rotaliidae, Spirillinidae and Miliolidae.

The families such as Soritidae, Cibicidae,
Cyclamminidae, Elphididae, Vaginulinidae,
Neoconorbinidae, Nonionidae , Heterolepidae and
planulinidae were occurred sporadically.

Diversity indices of foraminiferans

The diversity indices were lowest at stations 9
(Mandapam) and 11 (Rameswaram), which can be
considered as indications of the stress at these sites.
At station 11 is situated very close to Rameswaram
temple. At stations 1, 2 and 3 had higher values of
diversity indices although it had very high density
of foraminiferans. It must be also be stated the

sediment here was fine sand. (Table-2)

Table 2. Shannon-Winner diversity index (H’) and evenness of foraminiferans species at various
stations of Tamil Nadu coast during 2006 and 2007.

Stations S N D J H’(log2) 1-Lambda’
1 20 116 3.997 0.9498 4105 0.9402
2 24 152 4578 0.9655 4427 0.9547
3 22 144 4.226 0.9408 4195 0.941
4 14 107 2.782 0.9743 3.71 0.9272
5 13 92 2.654 0.9489 3.512 0.9071
6 15 124 2.904 0.9558 3.734 0.9216
7 19 160 3.547 0.9416 4 0.9265
8 20 67 4519 0.9616 4156 0.9498
9 12 135 2242 0.9577 3.433 0.9053

10 17 146 3.211 0.9158 3.743 0.91
11 13 119 2.511 0.9693 3.587 0.919
12 16 85 3.376 0.9622 3.849 0.9345

No significations difference between the
meiofauna and stations could be demonstrated by

the ANOVA test at the p>0.05 level (Table 23).

Table 3. One-way ANOVA of all species of foraminiferans and different stations.

Factor SS Df Ms F(cal) P(F<=F(cal) F(0.05)
A (Between Groups) 24640 11 2240 1.002 N.S. (P>0.05) 0.443 1.811
R(A) (Within Groups) 9654.81 432 2235
AR (Total) 990121 443




The k-dominance curves for the foraminiferans
species and stations show that in terms of
dominance and diverse are similar (Fig. 4) The k-
dominance curves were significant different from
the stations. At stations 9 and 11 are the most highly
dominated. Probably because at stations 11 situated
very close to Rameswaram temple, which was
highly disturbing by tourist. Whereas stations 2
and 3 are the more diverse. It must be also be stated
that sediment here was fine sand. Thus the
foraminiferal population and diversity are highest
in very fine grained sediments, while density
secrease coarser grained sediments. These findings

also support the results of Shannon- Wiener
diversity index (H’) and MDS analysis. The
differences between the other stations are less

amenable interpretation as the curves cross (Fig.
4)
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Fig. 4. Average k-dominance curves derived from
foraminiferans species at all the 12 stations of
Tamil Nadu coast.

Vartical distribution of foraminiferans

The upper layers of 0-2 cm (20-120 ind. 10
cm?; 4-11% of the total meiofauna at this interval)
and 2-4 cm interval (10-70 ind. 10 cm; 3-10% of
the total meiofauna at this interval) show a high
abundance of foraminiferans in muddy sediments
(Fig. 30d, e, f, g.h, j & k) Whereas in sandy sediment,
the maximum value of 90 ind. 10 cm™? (9% of the
total abundance) was recorded at 2-4 cm interval
(Fig. 31a, b, c & 1)).

From 4-6 cm interval in sandy sediments, a
minimum of 8 ind. 10cm and maximum of 45 ind.
10 cm? was recorded, whereas in muddy
dediments range between 2-85 ind. 10 cm™ was
recorded.

The other depth intervals of sandy sediments
had 4-12 ind. 10 cm™ and 0-15 ind. 10 cm™ at 6-10
cm and 10-15 cm intervals respectively . In muddy
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sediments, it's range from 0 to 10 ind.10 cm? at 6-
10 cm interval. However, it was totally absent in
10-15 cm depth interval in muddy sediments.

Fig. 5. Vertical distribution of foraminiferans of Tamil
Nadu coast at stations 1-12
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Foraminiferans were most important among
meiofauna, probably because all sampling sites
situated in the marine environment had fine sand.
Similar observation was made by Varshney et al.
(1984) and Nigam and Chaturvedi (2000). It is well
known that foraminiferans occur mostly under
high saline conditions with few species penetrating
into the estuarine conditions (Gooday, 1988).
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ABSTRACT

Aim of this research was to investigate
meiofaunal movement patterns in day time at two
stations in the polluted and unpolluted area in
every three hours during full moon and new moon
time during 2006 & 2007. Meiofauna was abundant
in all samples, the animals are Harpacticoida,
Nematoda, Oligochaeta, Tardigrada, Ostracoda
etc.

INTRODUCTION

Meiofauna variation during sunlight period
was studied at two stations namely station 1

(Adayar) stressed by sewage pollution and station
2 (Besant Nagar) a relatively unpolluted area (Tables
4 a,b). Meiofauna population in the two stations
was composed of nematodes, harpacticoid
copepods, foraminiferans, polychaetes, oligochates
and ostracods.

The nematodes comprised 25-40% of the
population at station 1 and 53-65% at station 2 (Fig.
1 a, b). Nematodes, copepods and foraminiferans
formed more than 60% at station 1 and 80% at
station 2, and small percentage was made up by
communities of polychaetes and ostracods (Fig. 1
a, b).

Table 1a. Variation of meiofauna density at Adayar following New Moon (Station 1) during 2006 and 2007.

Time intervals
Fauna 6am 9am 12pm 3pm 6pm

2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007
Nematodes 160 112 148 120 210 160 132 120 120 80
Copepods 40 34 35 48 42 25 30 35 25 12
Foraminiferans 15 40 87 59 75 30 60 44 35 18
Polychaetes 65 38 98 25 75 45 53 43 25 30
Oligochaetes 120 90 180 129 194 140 100 110 80 102
Ostracodes 5 10 38 12 93 14 42 18 15 10
Total 405 324 586 393 689 414 417 370 300 252
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Table 1b. Variation of meiofauna density at Besant Nagar following Full Moon (Station 2) during 2006 and 2007.

Time intervals

Fauna 6am 9am 12pm 3pm 6pm

2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007
Nematodes 220 350 210 378 350 410 310 390 250 250
Copepods 120 180 110 202 190 240 190 210 120 125
Foraminiferans 87 109 70 147 98 190 90 120 80 80
Polychaetes 25 50 20 50 25 98 30 44 20 40
Oligochaetes 15 20 10 12 10 15 12 2 10 15
Ostracodes 15 10 20 45 15 60 10 40 10 25
Total 482 719 40 834 688 | 1013 642 826 490 535

The mean density of meiofauna at station 1 was
in the range of 300-689 n/10cm’ and 252-414
n/10cm* during 2006 and 2007 respectively. At
station 2, it was observed in the range of 440-688
n/10cm’ and 535-1013 n/10cm’ during 2006 and
2007 respectively. The nematode/Copepod-ratio
(N/C-ratio) varied between 6:1 (station 1) and 2:1
(station 2). The wide range of N/C ratio was
observed at station 1 (Adayar), probably due to
pollution.

Fig. 1a. Mean percentage composition of meiofauna
communities at Adayar and Besant Nagar 2006.

Fig. 1b. Mean percentage composition of meiofauna
communities at Adayar and Besant Nagar 2007.
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With respect to variation during sunlight period,
meijofauna was at its peak during midday (12 noon),
probably due to availability of food (Fig. 2). Midday
peaks in meiofauna generally indicate consumption
of microalgae, but the diel response varies among
taxa and demographic groups. Co-variation of
environmental factors may complicate interpreta-
tion of feeding patterns during sunlight periods.

The abundance of meiofaunal groups is known
to be controlled by physical factors like temperature,
grain size, salinity, wave action, beach slope, tidal
action and capillary water and its action as well.
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Fig. 2. Mean total density of meiofauna at Adayar and
Besant Nagar during 2006 and 2007.
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SUMMARY

Attempts were made to map species distribution
to consider identification of appropriate surrogates
(i.e. habitat features, food, climatic zones and
various biotic factors). The use of sophisticated
technologies, particularly Remote Sensing and GIS,
has opened up a new paradigm in mapping spatial
pattern of species distribution and wildlife habitat
(Worah et al., 1989, Buckland and Elston, 1993,
Mladenoff et al., 1995, Nagendra and Gadgil, 1999,
Gough and Rushton, 2000). The present study was
conducted in the district of Yamunanagar which
lies between 30°24’ N Latitude and 77°32" E
longitude. Yamunanagar is situated in the state of
Haryana in India and constitutes important habitats
for grey francolins. The study area was centered
at Yamuna Nagar along the Western Yamuna canal.
Radiotelemetry was carried to obtain home ranges
of male and female grey francolin. Trapping was
done with trap and leg-hold traps fixed on thin
rope. The francolins were fitted with backpack
radio-transmitters weighing 5 gm. and released
back. During the present study intensive radio
tracking, about 296 sequential radiolocations were
obtained for the grey francolins. Radio-locations
were then plotted on classified habitat maps of
study area during the Rabi and kharif cropping
seasons and home ranges were estimated in
hectares using the minimum convex polygon (MCP)
and Kernel methods. During the present
investigations the home range of male francolins
were bigger than the female. The mean core area
of home ranges, as determined by the Kernel

methods, of male Grey francolin was also bigger
than that of female.

INTRODUCTION

The use of sophisticated technologies,
particularly Remote Sensing and GIS, has opened
up a new paradigm in mapping spatial pattern of
species distribution and wildlife habitats (Worah
et al., 1989, Buckland and Elston, 1993, Mladenoff
et al., 1995, Nagendra and Gadgil, 1999, Gough and
Rushton 2000). This is primarily because these tools
are cost effective for the vast areas of landscape
and help in establishing linkages between diverse
potential correlates that affect the presence of
species and consequently, enables modeling species
distribution. The studies conducted so far in India
have focused largely on image processing and
visual interpretation of satellite data for vegetation
characterization (e.g. Negi, 1980, Porwal and Pant,
1989, Pant and Roy, 1992, Singh, 1999, Sen, 2000,
Uniyal, 2001), detecting changes in land cover or
land use (Lal et al., 1991, Pant and Kharakwal, 1995,
Das et al., 1996, Ghosh et al., 1996, Awasthi, 2001)
and preparation of wildlife habitat maps (Dutt et
al., 1986, Worah et al., 1989, Porwal and Roy 1991,
Roy et al., 1995, Porwal et al., 1996, Kushwaha 1997,
Behera et al. 2000, Naithani 2000, Alfred et al., 2001).

Preparation of distribution maps can range from
a simple one, by connecting outer most points of
location data to application of advanced
mathematical functions such as prescriptive or
probabilistic models (Bonham-Carter 1994, Lenton
et al. 2000).
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Availability of food resources, climatic
conditions and biotic disturbances are highly
variable in space and time. As a result, species
distribution is generally aggregated in patches,
thus exhibiting relative preference to such areas.
Therefore, documentation of such patterns becomes
a necessity in any basic research on the species and
more significantly, it has conservation implication.
The information generated through intensive field
research on one or more species not only provide
useful insight of their ecology, but also helps in
generating spatial distribution maps, which could
be used to address conservation issues both at the
local and landscape levels.

Attempts to map species distribution would
have to consider identification of appropriate
surrogates (such as habitat features, food, climatic
zones and various biotic factors). Though
identification of ‘appropriate surrogates’ may be
a relatively simple task, but it is often impossible
to correctly measure all the factors involved. Also,
some factors exert only a limited influence on the
species and effects of several factors are unknown
(Gough and Rushton 2000). It is also redundant to
quantify each one of them, when there is scope to
detect fewer surrogates that can potentially explain
the species occurrence. Therefore, it becomes
important to develop a model (a simplified
representation of the relationship between species
and, biotic and abiotic factors) using minimum
possible variables that account for maximum
influence on the species occurrence. The other
important aspect or usefulness of the model is that
it allows for extrapolation in both space and time
(Starfield and Bleloch 1986).

STUDY AREA AND METHODOLOGY

The study was conducted in district Yamuna
Nagar which lies between 30°24’ N Latitude and
77°32’ E longitude. Yamuna Nagar is situated in
state of Haryana in India and constitutes important
habitats for Grey francolins. The study area was
centered at Yamuna Nagar along the Western
Yamuna Canal. Radiotelemetry was carried to
obtain home ranges of male and female Grey
francolin.

Trapping of Grey francolins was done with nets
and leg-hold traps fixed on thin rope. Observers
closely monitored the traps from a distance of at
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least 500 m. and trapped francolins were extracted
immediately from the traps to prevent injury. The
francolins were fitted with backpack radio-
transmitters weighing 5 gm. and were released
back in the same habitat where they were trapped.
Radio-transmitters gives 138 to 174 Mhz signal at
regular interval. A MARINER radio-telemetry
receiver of 75 - 200 KHz frequency range was used
to detect pulses emitted by transmitter. Radio-
tracking was done with a three-element handheld
YAGI Antenna. A MEGELLAN 12 - Channel GPS
was used to obtain geographical co-ordinates of
radio-tracked Grey francolins. Universal Transverse
Mercator (UTM) co-ordinate system was used to
record geographical co-ordinates.

For home-range analyses, point locations from
radio-tracking data, taken at two-hour intervals
during the daytime were used. The geographical
co-ordinates at each point location of radio-tracked
birds were recorded using a GPS receiver. The
radio-locations were then plotted on classified
habitat maps of the study area during the Rabi and
Kharif cropping seasons and home ranges were
estimated in hectares (ha) using the Minimum
Convex Polygon (MCP) and Kernel methods.

For home-range analyses, ArcView 3.1 extension
package ” Animal Movement Analysis” was used.
Models were run using the Universal Transverse
Mercator (UTM) co-ordinate system. Two non-
parametric methods, the Minimum Convex
Polygon (MCP) method and Kernel method were
used to estimate home-range sizes. 95% and 50%
kernel contours were determined, and 50% interval
was taken as the core area of home-range. The
home-range sizes of the male and female Grey
francolins were compared using Mann-Whitney
test.

RESULTS

The MCP home ranges of the male was averaged
4.38 ha (Range = 3.50 - 5.26 ha), whereas, MCP
home range of female Grey francolins was 4.11 ha
(Range =1.26 - 6.55 ha), (Tablel.). The kernel (95%)
home ranges of the male and female Grey francolins
averaged 5.25 ha (Range = 4.62 - 5.89 ha), and 5.80
ha (Range = 1.56 - 10.04 ha), respectively (Table
2). The kernel (50%) home ranges of the male and
female Grey francolins averaged 0.82 ha (Range =
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0.65 ~ 1.00 ha), and 0.66 ha (Range = 0.27 - 1.04 ha),
respectively.

The mean home range of the male Grey francolin
was bigger than that of the female (Table 1, Fig. 1)

but the difference was not significant (Mann-
Whitney U test statistic [U] = 2, p = 1). The mean
core area of home ranges, as determined by the
kernel method, of the male Grey francolin was also
bigger than that of the female.

Table 1. Mean home range estimates of radio-tracked Grey francolins using the minimum convex polygon and

kernel methods.

Home range estimate (Hectares)
MCP method Kernel method
95% 50%
Sex Mean S.E. Mean S.E. Mean S.E.
Male 4.38 0.88 5.25 0.64 0.82 0.18
Female 411 245 5.80 424 0.66 0.39

S.E. = Standard error of mean

DISCUSSION

Literature available on modeling species
distribution in GIS reveals an increasing trend in
such studies since 1990s, but largely on the
associative category (e.g. Walker 1990, Buckland
and Elston 1993, Carroll et al. 1999, Manel et al.
1999, Collingham et al. 2000, Franco et al. 2000,
Lenton et al. 2000, Odom et al. 2001, Osborne et al.
2001). Difficulties in acquiring data on population
responses compounded by lack of thorough
knowledge on species biology and behaviour have
perhaps resulted in a limited number of process-
based models (Kareiva and Wennergren 1995,
Wennergren et al. 1995, Lima and Zollner 1996,
Allen et al. 2001). Nonetheless, the models based
on associative approach can effectively depict and
predict current pattern of distribution at varying
scales and are no means inferior in planning and
executing conservation actions. Home ranges of
Grey partridge were variable and did not differ by
season (Church and Porter 1990). Mean home
ranges of female Grey partridge were smaller than
males, and home ranges of birds in pairs with
unsuccessful breeding were smaller than those of
birds in a covey with young (Birkan et al. 1992).
Birkan et al. (1992) measured home ranges of Grey
partridge using Kernel analysis and analyzed that
mean home ranges of female are smaller than
males.

During intensive radio-tracking, 296 sequential
radio-locations were obtained for the Grey
francolins. The radio-locations were then plotted
on classified habitat maps of the study area during
the Rabi and Kharif cropping seasons and home
ranges were estimated in hectares using the
Minimum Convex Polygon and Kernel methods.

The mean home ranges of the male Grey
francolins were bigger than that of the females.
The mean core area of home ranges, as determined
by the kernel method, of the male Grey francolin
was also bigger than that of the female. As the
female Grey francolin performs incubation
activities, whereas male is not involved in any kind
of incubation activity (Khan 1998). The role of
female Grey francolin leads to the shrinkage of
home range.

Prior knowledge on relationships between
habitat features and presence/absence of animals
would play a guiding role in mapping distribution.
Rule-based models (an associative approach
category) make effective use of such knowledge
and determine the species distribution at least on
a coarse scale by delineating area used/preferred
by the species. When dealing with a large number
of predictor variables, which is often the case,
several multivariate statistics are helpful in
removing redundancy that occur due to correlation
within variables. Statistical methods such as
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regression and discriminant function analysis have
the ability to deal with such data sets and enable
construction of mathematical functions for
predicting spatial distributions. However, the
logistic regression technique has been more popular
in GIS based spatial analysis as it works on the
basis of binomial distribution theory. Hence, it can
effectively deal with presence/absence data
(dichotomous response variable) to map and predict
distribution (Trexler and Travis 1993, Menard 1995,
Manel et al. 1999, de Vasconcelos et al. 2001). The
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distribution predicted by these models is, however,
not necessarily without bias as the probability of
distribution in a given unit tends to be dependent
upon the values at neighbouring units within a
particular zone of influence (Legendre and Fortin
1989). The effect of neighbours in a spatial sense is
generally referred to spatial autocorrelation and,
it is important to investigate and incorporate such
information while developing distribution models
(Legendre 1993, Augustin et al. 1996, Gough and
Rushton 2000).
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INTRODUCTON

The genus Lagenonema was established by
Andrassy (1987) belonging to the subfamily
Thornenematinae Siddiqi, 1969, family
Thornenematidae Siddiqi, 1969 under the order
Dorylaimida. He erected the genus by
differentiating it from Thornenema Andréassy, 1959
in having abruptly narrowed, bottle-shaped anterior
region, well sclerotized spatulate cephalic
framework, ventrally concave spear and smaller
amphids. Jairajpuri and Ahmad (1992) did not
agree with him and noted that Lagenonema was
close to Thornenema. Gantait, Bhattacharya and
Chatterjee (2010) however agreed with Andréssy’s
opinion that Lagenonema is a well defined, distinct
genus.

Andrassy (1987) established the genus to
accommodate four species viz. Lagenonema caudatum
(Jairajpuri, Ahmad and Dhanachand, 1979)
Andréssy, 1987, L. longicaudatum (Jairajpuri, Ahmad
and Dhanachand, 1979) Andrassy, 1987, L. loofi
(Jairajpuri, Ahmad and Dhanachand, 1980)
Andréssy, 1987 and L. wickeni (Yeates, 1970)
Andréssy, 1987. He shifted these species from the
genus Thornenema. At the same time he described
L. tropicum Andréssy, 1987 from New Guinea. He
also provided a species key of the genus. Gantait,
Bhattacharya and Chatterjee (2010) described L.
thornei from west Bengal, India. We want to add
Thornenema spicatum Shaheen and Ahmad, 2005 to
this genus. Presently the genus possesses seven
species globally. A compendium of these seven
species and a revised species key of the genus are
being provided hereunder.

SYSTEMATIC POSITION
Class NEMATODA

ADENOPHOREA (Von Linstow,
1905) Chitwood, 1958

DORYLAIMIDA (De man, 1876)
Pearse, 1942

DORYLAIMINA (De man, 1876)
Pearse, 1942

Superfamily DORYLAIMOIDEA (De man, 1876)
Thorne, 1934

THORNENEMATIDAE Siddigqi,
1969

THORNENEMATINAE Siddiqi,
1969

Subclass
Order

Suborder

Family
Subfamily

Genus Lagenonema Andréssy, 1987

Diagnosis : Lagenonema comprises of small-sized
nematodes, body 0.6-0.9 mm long. Cuticle smooth
or very finely striated. Anterior end of body bottle-
shaped, abruptly narrowing to a cylindroid truncate
head. Lip region about half of adjacent body width;
lips amalgamated. Labial framework well
sclerotized, spatulate. Amphids small, 1/ 4t / 3rd
of corresponding body width. Odontostylet straight,
slightly concave distally on its ventral side; 9-15
im long, about 1.5-2.0 times as long as cephalic
diameter. Stylet aperture small, occupying about
1/5%-1/4"™ of stylet length. Guiding ring thin.
Oesophagus expands at 55-65% of its length. Female
reproductive system mono-opisthodelphic. Vulva
pre-equatorial or equatorial, at 33-52% of body.

Key words : Nematode, Dorylaimida, Lagenonema, compendium, species key.
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Tail 3-15 anal diameters long; tapering gradually
to the finely rounded tip, or first hemispheroid
then digitate to filiform. Male unknown in all the
species of the genus.

Relationship : The genus Lagenonema is related to
the genus Thornenema Andréassy, 1959. But it differs
from that in the abruptly narrowed, bottle-shaped
anterior region, the well sclerotized spatulate
cephalic framework, ventrally concave spear and
the smaller amphids. Besides, all the species of the
genus Lagenonema are monosexual whilst the
Thornenema species are bisexual.

Type species : Lagenonema caudatum (Jairajpuri,
Ahmad and Dhanachand, 1979) Andréssy, 1987.

Synonym : Thornenema caudatum Jairajpuri,
Ahmad and Dhanachand, 1979.

Other species : L. longicaudatum (Jairajpuri, Ahmad
and Dhanachand, 1979) Andréassy, 1987,
Thornenema longicaudatum Jairajpuri, Ahmad and
Dhanachand, 1979

L. loofi (Jairajpuri, Ahmad and Dhanachand,
1980) Andrassy, 1987 Thornenema loofi Jairajpuri,
Ahmad and Dhanachand, 1980.

L. spicatum (Shaheen and Ahmad, 2005) comb.
n. Thornenema spicatum Shaheen and Ahmad, 2005.

L. thornei Gantait, Bhattacharya and Chatterjee,
2010.

L. tropicum Andrassy, 1987.

L. wickeni (Yeates, 1970) Andrédssy, 1987
Thornenema wickeni Yeates, 1970.

DISCUSSION

At the time of establishment of the genus
Lagenonema, Andrassy (1987) shifted four species
viz. Thornenema caudatum, T. longicaudatum T. loofi
and T. wickeni to this genus. T. wickeni was described
by Yeates (1970) from Wicken, Fen, Cambridgeshire,
England. He collected the holotype female from
‘mixed fen” and paratypes (46 female and 38
juveniles) from sites in sedge (Cladium mariscus
Pohl.) bed, alder buckthorn (Frangula alnus Mill.)
carr and buckthorn (Rhamnus catbarticus L.) carr.
The species is characterized in having almost
straight, cylindrical body, tapering over about three
body widths anteriorly and from beginning of
prerectum posteriorly. Cuticle smooth, thick
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opposite to spear base. Lip region rounded,
amalgamated and distinctly narrower than adjacent
body, about one-fifth as wide as body at base of
oesophagus. Odontostyle basically cylindroid, its
aperture about one-third of its length. Odontophore
as long as odontostyle. Guiding ring appeared fine
and simple. Slender part of oesophagus slightly
constricted posterior to spear extensions and at
nerve ring. Basal expanded part of oesophagus
occupied 37- 44% of total oesophageal length.
Oesophago-intestinal vulve globular. Vulval
opening transverse, vaginal opening cross-like; no
sclerotization in vulval region. Gonad
opisthodelphic. Prerectum about two and a half
anal body widths long. Rectum about one anal
body width long. Tail elongate-conoid with a
rounded lip in most specimens. Carbonell and
Coomans (1986) redescribed the species from
Maraoué, Ivory Coast from grass savanna. Despite
some differences in measurements their specimens
are considered conspecific with the type
populations of Yeates (1970).

T. caudatum and T. longicaudatum were described
by Jairajpuri et al. (1979) from Imphal of Manipur
state, India. The specimens were collected from
soil around roots of unidentified wild flowering
plants. T. caudatum has almost straight body,
tapering towards both the extremities. Cuticle
finely striated. At base of lip region the cuticle
suddenly thickens and then becomes thinner at
level of base of odontophore. A little above the
anus it again gradually starts to become thicker
and remains so in the anterior one-third of tail
length. Lip region amalgamated, strongly
sclerotized, very narrow, about one-fourth of body
width as base of oesophagus. Odontostyle
cylindroid, about two head-widths long; its
aperture about one-fourth of its length.
Odontophore equal to spear length. Guiding ring
appeared fine and simple. Basal expanded part of
oesophagus occupied 35-38% of total oesophageal
length. Vulva a transverse slit. Vagina thick walled,
about one-half of body-width long. Gonad
opisthodelphic, reflexed. Prevulval uterine sac
almost absent. Prerectum 1.5-2.3 anal body widths
long. Rectum about one anal body width long. Tail
long, two parts; the first part hemispheroid and
covered with very thick cuticle, the second part
elongate filiform with a rounded terminus. Sauer



GANTAIT and SANYAL : Studies on the Genus Lagenonema Andrassy, 1987 (Nematoda: Thornenematidae) 21

(1981) redescribed the species from Gemas,
Malaysia, collected from paddy soil. Carbonell and
Coomans (1986) also redescribed the species based
on two paratypes, deposited in the nematode
collection of the Instituut voor Dierkunde, Gent,
Belgium, by Jairajpuri et al. (1979). Carbonell and
Coomans (1986) found two principal differences
with respect to the original description (Jairajpuri
et al., 1979): (a) smaller amphidial aperture, about
two thirds of the fovea width, already noted by
Sauer (1981); (b) different position of the pharyngeal
gland nuclei and outlets.

T. longicaudatum has ventrally curved body,
tapering towards both the extremities. Cuticle finely
striated. At base of lip region the cuticle suddenly
expands and then becomes thinner at level of base
of odontophore. Lip region amalgamated, strongly
sclerotized, very narrow, about 1/ 6"-1/5" of body-
width as base of oesophagus. Odontostyle
cylindroid, about two head-widths long; its aperture
about one-fifth of its length. Odontophore nearly
equal to spear length. Basal expanded part of
oesophagus occupied 40-45% of total oesophageal
length. Vulva a transverse slit. Vagina thick walled,
about one-half of body-width long. Gonad
opisthodelphic, reflexed. Prevulval uterine sac
almost absent. Prerectum 1.5-2.5 anal body widths
long. Rectum 1.2-1.6 anal body widths long. Tail
long filiform with rounded terminus. Sauer (1981)
redescribed the species from Bachok, Malaysia,
collected from tobacco field. Carbonell and
Coomans (1986) also redescribed the species based
on one paratype, deposited in the nematode
collection of the Instituut voor Dierkunde, Gent,
Belgium, by Jairajpuri et al. (1979). Carbonell and
Coomans (1986) observed the specimen differs
from the original description (Jairajpuri et al., 1979)
in amphidal shape, position of pharyngeal gland
nuclei and a distinct sphincter between uterus and
oviduct.

Jairajpuri et al. (1980) opined that the description
of T. thienemanni by Jairajpuri (1966) is no longer
conspecific with Dorylaimus (= Thornenema now
Dorylaimoides) thienemanni Schneider, 1937.
Accordingly, a new name has to be proposed by
them for T. thienemanni apud Jairajpuri, 1966.
Jairajpuri et al. (1980) designated it as T. loofi and
described as new species. The species is
characterized in having ventrally curved body,

tapering towards both the extremities. Cuticle
finely striated. Lip region amalgamated, strongly
sclerotized, very narrow, about 1/5"" of body-
width as base of oesophagus. Odontostyle
cylindroid, about two head-widths long; its
aperture about one-fourth of its length.
Odontophore about 1.5 times the odontostylet
length. Basal expanded part of oesophagus
occupied 45% of total oesophageal length. Cardia
tongue shaped. Vulva a transverse slit. Vagina
thick walled, about one-half of body-width long.
Gonad opisthodelphic. Prerectum 1.5-2.0 anal body
widths long. Rectum 1.2-1.5 anal body widths long,.
Tail long, gradually tapering with rounded
terminus. Carbonell and Coomans (1986) also
redescribed the species based on a population,
collected from Maraoué, Ivory Coast from grass
savanna. They observed that the specimens differed
in body length and vulval position from the type
population described by Jairajpuri (1966). Since
then they also studied three females, collected from
soil, near the bank of the Mayel Sao river, Ouro
Haousas, Cameroon and found that the
measurements of the specimens are closer to those
of the type population (Jairajpuri, 1966). Both Ivory
Coast and Cameroon populations studied, differ
in amphid shape from that description by Jairajpuri
(1966).

Andréssy (1987) described L. tropicum (holotype
female; two female and a juvenile paratypes) from
Gogol River, Papua New Guinea, humus from a
primary rain forest. The species is characterized in
having ventrally curved body, tapering towards
both the extremities. Cuticle smooth. Head very
narrow, 4.5-5.0 im, about half as wide as adjacent
body. Lips amalgamated. Labial frame work and
collare sclerotized. Spear almost twice the head
diameters; its aperture about one-fourth of its
length. Guiding ring very thin. Basal expanded
part of oesophagus occupied 64-65% of total
oesophageal length. Cardia short, tongue shaped.
Vulva a transverse slit, not sclerotized. Vagina
piriform, slightly directed backward. Gonad mono-
opisthodelphic. Anterior uterine sac practically
absent. Rectum as long as prerectum, 1.0-1.6 times
longer than anal body diameter. Tail 4 anal body
diameters long, first rounded then elongate-
digitiform with finely rounded terminus. Andrassy
(1987) opined that the species of Coomans and
Carbonell (1981) described as Thornenema loofi from
the Ivory Coast agrees very well with L. tropicum.



22

Rec. zool. Surv. India

Table 1. Measurements and diagnostic features of Lagenonema species (all measurements in pm; except

L in mm)
Morphometric chracters L. caudatum L. longicaudatum L. loofi L. thornei
n=17 29 n= 1299 n=11922 n= 1199
L 0.60-0.89 0.67-0.75 0.60-0.70 1.48-1.55
a 22-31 26-31 20-26 39.5-39.8
b 3.54.5 4.34.7 4.04.6 5.0-5.2
c 8-10 34 6-8 7.7-7.9
c 34 13-15 5-6 9.1-9.2
\' 44-52 3341 32-38 33.1-34.4
G2 12-18 11-15 14-15 10.8-12.0
Odontostyle length 13-15 10-11 9 16.9-17.9
Odontophore length 13-17 12-13 11-13 23.4-24.4
Guiding ring from ant. end 7 6-7 9.1-9.6
Nerve ring from ant. end 60-65 119.7-121.4
Basal expanded part 70-75 75-80 46-50 137.1-142.1
of oesophagus
Vulva from ant. end 385-395 275-285 215-235 491.3-520.7
Prerectum 30-35 2240 27-32 44.7-47.7
Rectum 20-28 18-22 19-20 20.8-21.4
Tail length 78-94 175-225 72-86 191.7-196.4
Continued to Table 1
Morphometric chracters L. spicatum L. tropicum L. wickeni
n=3 %R n=3% n=36%
L 0.61-0.68 0.57-0.59 0.78-0.96
a 24-32 21-23 25-36
b 3.94.2 4.04.1 4147
c 15-18 7.6-8.3 48-7.8
c 1.92-1.95 4 6.3-8.9
A 43-45 4041 3944
G2 10.5-11.5 11-12 1940
Odontostyle length 8.0-8.5 8 9-12
Odontophore length 10.5-11.0 10-11 9.5-13.0
Guiding ring from ant. end 5.8 6 8
Nerve ring from ant. end 72-73 68-70 85-90
Basal expanded part 60-68 62-64 70-73
of oesophagus
Vulva from ant. end 276-296 271-284 298-311
Prerectum 48-52 22-32 52-56
Rectum 2425 19-26 29-32
Tail length 34-43 70-77 121-143
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Shaheen and Ahmad (2005) described
Thornenema spicatum from soil around roots of forest
trees from Haflong, North Cachar Hill, Assam
State, India. The species is characterized by having
small sized body (L=0.6 mm); abruptly narrowed,
bottle-shaped anterior region; amalgamated lips;
genital system mono-opisthodelphic with anterior
uterine sac less than one anal body width long and
spicate tail. In the characteristic shape of lip region
the species closely resembles to the species of the
genus Lagenonema. Thus we shifted the species
from the genus Thornenema to Lagenonema, and
described as L. spicatum. Besides the above
characteristics, the other important characters of
the species are slightly curved ventrad body upon
fixation; cuticle with fine transverse striations;
amphids with cup-shaped fovea and slit-like
aperture; spear 1.8-2.0 times the lip region width
long with its aperture about one-third of its length;
guiding ring single; odontophore 1.2-1.5 times the
spear length; cardia dome-shaped; vulva a
transverse slit, not sclerotized; prerectum and
rectum 2.4-2.9 and 1.2 anal body widths long
respectively; tail hemispheroid then spicate,
terminus rounded.

L. thornei was described by Gantait et al. (2010)
from Paschim Medinipur district of West Bengal,
India, collected from rhizospheric soil of banana
cv. Kanthali. The species is characterized in having
ventrally curved body mainly at posterior region,
tapering towards both the extremities. Cuticle with
fine transverse striations. Lip region amalgamated,
narrow and cylindroids-truncated in shape. Labial
1 framework strongly sclerotized. Odontostyle 2.5-
2.7 times the lip region width long, its aperture
about 1/4™-1/3% of its length. Guiding ring single.
Basal expanded part of oesophagus occupied 46-
48% of total oesophageal length. Cardia tongue-
shaped. Vulva a transverse slit. Vagina thick-walled.
Gonad mono-opisthodelphic. Prevulval uterine sac
short (3.5 im). Prerectum 2.0-2.5 times anal body
width long. Rectum as long as anal body diameter.
Tail long, filiform with subacute terminus, about
9 times anal body width long.

We can conclude that the genus Lagenonema
Andréssy, 1987 is a well defined and distinct genus.
It possesses seven species globally viz. L. caudatum
(Jairajpuri, Ahmad and Dhanachand, 1979)
Andrassy, 1987, L. longicaudatum (Jairajpuri, Ahmad

and Dhanachand, 1979) Andrassy, 1987, L. loofi
(Jairajpuri, Ahmad and Dhanachand, 1980)
Andréssy, 1987, L. spicatum Shaheen and Ahmad,
2005, L. thornei Gantait, Bhattacharya and
Chatterjee, 2010, L. tropicum Andrassy, 1987 and
L. wickeni (Yeates, 1970) Andréssy, 1987.

Key to species of Lagenonema
(Based on female; male unknown in all the species)

1. Tail long, filiform, 13-15 times as long as anal

- Tail shorter, 3-9 times as long as anal body
WIALD o 3

2. Body 0.67-0.75 mm long; a= 26 -31; b= 4.3-4.7;
c= 3- 4; c'= 13-15; odontostyle = 10-11 pm;
odontophore=12-13 pm .......cccoveuvinninninneen

...................................... longicaudatum (Jairajpuri,
Ahmad & Dhanachand, 1979) Andréssy, 1987

- Body 1.48-1.55 mm long; a = 39.52-39.86; b =
5.07-5.27; ¢ = 7.72-7.93; ¢' = 9.20-9.23;
odontostyle= 16.92-17.96; odontophore= 23.46-
2444 .......................thornei Gantait et al., 2010

3. Tailin two parts: anterior portion hemispheroid
and posterior portion digitate or spicate,
suddenly narrowing about one anal body width
behind anus ... 4

- Tail not so abruptly tapering between its anterior
and posterior part ..., 5

4. Body 0.60-0.89 mm long; c= 8-10; c'= 3-4; V=
44-52; odontostyle= 13-15 pm; Odontophore
=13-17 pm; tail=78-94 pm...........cceeeinnnnn..
................................... caudatum (Jairajpuri,
Ahmad & Dhanachand, 1979) Andréssy, 1987

- Body 0.61- 0.68 mm long; ¢ = 15-18; ¢' = 1.92-
1.95; V = 43-45; odontostyle = 8.0-8.5 pm;
odontophore= 10.5-11.0 pm; tail= 34-43
15 1 PO spicatum Shaheen & Ahmad, 2005

5. Body 0.8-0.9 mm long; tail 6-9 times anal body
width long; ¢'=6.5-9 ........coerm
.............. wickeni (Yeates, 1970) Andréssy, 1987

- Body 0.6-0.7 mm long; tail 4-6 times anal body
width long; €'=4-6 ... 6

6. Cuticle conspicuously thickened behind spear;
oesophagus gradually enlarged; L= 0.6-0.7
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mm; a = 24-26; b = 4.1-4.3; V = 32-38; ¢' = 5-6 ACKNOWLEDGEMENTS
............................................... loofi (Jairajpuri,

We are thankful to the Director, Zoological
Ahmad & Dhanachand, 1980) Andrassy, 1987 e are thankful to the Director, Zoologica

Survey of India, Kolkata for providing permission

- Cuticle not thickened behind spear; oesophagus  and other facilities during this work. We are
abruptly enlarged; L= 0.57-0.59; a=21-23; b=  indebted to Drs Istvan Andrassy and Wasim Ahmad
4.0-4.1; V=40-41;C'= 4 coorreeeeeerireererssnnsenens for providing literature, valuablesuggestion and
...................................... tropicum Andrassy, 1987  continuous encouragement.
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INTRODUCTION

Majority of the arctiid moths can be studied
under two subfamilies i.e., Arctiinae and Lithosiinae
and the members of this group are of much
economic importance.They can be identified from
the meta thoracic tymbal organ, a pre-spiracular
counter tympanal hood and a pair of pheromonal
glands between the ovipositor lobes. Arctiid moths
are an integral and complex part of our ecosystem
and play a vital role in its functioning. Therefore,
knowledge about the distributional limits and
ecological relationship of these insects is a practical

necessity. Recently Kirti et al., 2010, reported
Cyclomilta melanolepia (Dudgeon) for the first time
from Western Ghats of India. In this manuscript
two more species i.e. Pseudoblabes oophora Zeller
and Micraloa lineola (Fabricius) have been included
which were collected for the first time from Western
Ghats of India. Before this, these species were never
been reported from the western ghats of India. The
collections were made with the help of light traps
during night time and the collected samples were
treated and preserved as per techniques in
lepidopterology. Identification was done with the
help of relevant literature (Hampson 1894, 1901).
The identification was also confirmed by
comparison of the species under reference with the
identified collections of Natural History Museum
(NHM), London, personally by the first author.

OBSERVATIONS
Pseudoblabes oophora Zeller

Pseudoblabes oophora Zeller, 1853, Bull. Soc. Nat.
Moscou, 26(2) : 514.

Old distribution: India: Assam, central India; Sri
Lanka, Myanmar and Java.

MATERIAL EXAMINED

Karnataka : Ganeshgudi (480mtrs.), 15.xi.03 - 2 m,
14.x.05 - 1 m; Bhagamandala
(900mtrs.), 24.xi.03 - 1 m; Medikeri
(1100mtrs.), 13.xi.05 - 1 f.

Kerala : Vallakadava (780mtrs.), 9.ix.04 - 3 m
1 f; Vadasserikkara (30mtrs.), 7.ix.04

-2m1f. (Coll. Singh, N.)

Taxonomic note: Genus Pseudoblabes was
proposed by Zeller in 1853 on the type species
oophora Zeller from Java. The external male and
female genitalia of the species under reference was
studied by Holloway (2001). Species oophora Zeller
can easily be identified from the general ground
colour ochreous. Fore wing with a large brown
patch covering whole of the middle and inner
region. Hind wing with an androgonial patch. In
the present studies a total number of 12
representatives of the species under reference were
collected from Western Ghats of India.

Micraloa lineola (Fabricius)

Bombyx lineola Fabricius, 1793, Ent. Syst., 3 (1) : 465.

Old distribution : India: Jammu and Kashmir,
North-West Himalayas, Punjab and West Bengal.
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Pseudoblabes oophora Zeller

MATERIAL EXAMINED

Gujarat : Waghai (180mtrs.), 27.ix.05-2m1 f;
Ahwa (520mtrs.), 28.ix.05 - 8 m; Saputara (970mtrs.),
29.ix.05-1m1f.

Maharashtra : Malshej Ghat (690mtrs.), 1.x.05 -
1f.

Karnataka : Ganeshgudi (480mtrs.), 20.vii.04 -
2m,21.vii.04-1f.
Kerala : Agali (520mtrs.), 6.x.03 1 m. (Coll. Singh,
N.)

Taxonomic note : The species was dealt in detail
by Dubatolov (2004), in which the author has
provided a stable status to lineola (Fabricius) by
shifting it under a newly proposed genus Micraloa
Dubatolov, 2004.

Micraloa lineola (Fabricius)

SUMMARY

The present communication deals with the first
time record of two species i.e. Pseudoblabes oophora
Zeller and Micraloa lineola (Fabricius) from Western
Ghats of India.
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INTRODUCTION

Coral reefs are the most diverse marine habitat,
and support an estimated 0.5 million species
globally (Splading et al. 2001). They are among the
most sensitive of all ecosystems to temperature
changes, exhibiting bleaching when stressed by
higher than normal sea temperatures (Jokiel ef al.
1977). The dinoflagellets algae called Zooxanthellate
lives in the endodermal cells of the Corals. The
zooxanthellae provide the coral with large
quantities of organic materials, especially high
calorific value lipids and carbohydrates which are
believed to provide most of the energy for
maintenance, tissue and skeletal growth, and
possibly reproduction (Veron, 1986; Brown and
Ogden, 1993; Meehan and Ostrander, 1997). Coral
bleaching refers to the loss of the zooxanthellae by
the host (i.e. the coral), or the loss of photosynthetic
pigments within the alga itself, which makes the
coral transparent. Consequently, coral colony
appears white due to the underlying skeleton. The
phenomenon of coral bleaching affecting extensive
reef areas across the Pacific was first described by
Glynn in 1984. A coral bleaching event may be
evoked by various environmental factors, such as
higher than normal sea temperatures (Glynn et al.,
1988; Glynn, 1993; Goreau and Hayes, 1994; Winters
et al., 1998), higher levels of ultraviolet radiation
(Gleason and Wellington, 1993), fluctuations in
salinity (Holthus et al., 1989; Glynn, 1993), increased
sedimentation (Stafford-Smith, 1993; Riegel and
Bloomer, 1995), bacterial infection (Kushmaro et
al., 1996), and various anthropogenic toxicants
(Kendall et al., 1983). Corals usually recover from

bleaching, but they die in extreme cases
(McClanahan, 2004). Increased frequency of
bleaching events will reduce corals’ capacity to
recover (Lough, 2000). In 2002, coral bleaching was
observed in the different coastal areas of India
(Palk Bay and Andaman), Australia (Great Barrier
Reef Marine Park), Sri Lanka and Venezuela during
the period of April to June (Kumaraguru, 2002).
One such bleaching event has occurred recently
around the Andaman and Nicobar Islands during
the period of April - June, 2010. The middle
Andaman region comprises wide range of coral
reefs around the Aves, Sound, Rail, Karlo and
Interview Island. Hence the present study was
conducted to estimate the extent of coral bleaching
in this area.

STUDY AREA

During survey we selected five areas in Middle
Andaman region named as Aves Island (Stn. 1),
Karlo Island (Stn. 2), Sound Island (Stn. 3), Rail
Island (Stn. 4) and Interview Island (Stn5). The
brief description of the study areas are as follows:

a. Aves Island (Stn. 1): Elv: 10ft. Lat: N
12°54.917" and Long: E 92°55.954’. This area has
limited sandy beach otherwise covered with
mangrove vegetation. Live coral cover present at
a depth range between 2-12m. In the eastern side

shallow intertidal extended with rocky areas upto
a length of 200m.

b. Karlo Island (Stn. 2): Elv: 19ft. Lat:
N12°56.282" and Long: E 92°53.541". Shore area is
muddy and mostly brackish water around the

Key Words: Coral Bleaching, Zooxanthellate, Middle Andaman, Surface Sea-water temperature (SST), live coral cover.
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island. Island is meandrous, swampy and densely
lined with mangrove vegetation. Live coral patches
are found at shallow water depth upto 7m. Reef
slope are started more than 100m away from shore
area.

c. Sound Island (Stn. 3) : Elv: 142ft. Lat: N
12°56.156” and Long: E 92°58.123’. Island is
extended about 10 sq km. Coast is much intended.
Live corals abound. Reefs start from shore and
extend to 10m depth. The area near to shore itself
is deep.

d. Rail Island (Stn. 4) : Elv: 78ft. Lat: N 1256.860
and Long: E 9254.620. Mangrove thick, narrow
sandy beach with occasional coral stones. Intertidal
areas restricted to few places getting exposed in
patches only during neap low tides. In Northern
side of the island dead coral stones are found at 1-
2m depths and live coral occurs at a depth range
of 2-6m depth.

e. Interview Island (Stn. 5): Elv: 146ft. Lat: N
12°59.304’ and Long; E 92°43.245'. In northern tip
of island live coral cover extends upto 200m areas.
Shore side mangroves covered. Thin strip of sandy
beach in places devoid of rocks and dead coral
boulders. During low tide, exposed area extends
upto a length of 300m. Live corals are found depth
upto 10m.

MATERIALS AND METHODS

Line-intercept transect method (English et.al)
was employed to monitor the health of coral reefs
during the survey period of April’10-July’10. At
each site out of five selected areas, the total length
of the transect was 50 m on the reef flat and reef
slope. Four transects were laid on parallel to the
coast at the depths between 2 m - 12 m in each
study sites. All the above locations were fixed using
GPS (Garmin Model 12XL) and were revisited
periodically, at least once a month. Atmospheric
temperature and Sea Surface temperature was
measured by using a mercury bulb thermometer
and refractometer was used to determine the water
salinity. Biophysical status of the coral reef
ecosystem was assessed based on observations on
bleached coral, non bleached coral, partially
bleached coral and algal population. Live and dead
form of coral reefs has also been assessed separately
on the collected data.

Rec. zool. Surv. India

Abbreviation Used: AT- Atmospheric temperature;
SST- Sea Surface Temperature; SD: Standard
deviation. Stn: Study sites.

RESULTS

Coral bleaching occurs along the entire coast of
Andaman and Nicobar Islands and it’s started from
April, 2010. As much as 57%-90% corals was found
to have been bleached in the Middle Andaman
region during April-July, 2010. The corals species
Acropora, Merulina, Pocillopra, Porites, and Pachyseris
are most badly affected by this bleaching event.
However, at the end of July 8%-15% corals are
found to have recovered. The mean SST varied
from 30.7-32.1°C during the study period, with the
maximum observed in May at Stn. 5 (Table 1). The
SST continues above 30°C from April through July
in all five study sites. The water salinity value
ranged from 33.8-34.2 ppt during the study period,
with the maximum occurring in April at Stn. 1 and
Stn. 5 (Table 1). The salinity values in all the study
sites were lower during July compared to those
observed in April. The biophysical status of corals
and other life forms was observed and reported
(Table 2). The distribution of actual coral cover
with dead forms was calculated and it was given
in Fig 3. The occurrence of bleaching at different
stations have been patchy with more severe
bleaching recorded in shallow waters than at deeper
offshore sites. During April 2010, maximum coral
cover was observed in Stn. 5 (56.04%) and most of
the dead forms were found in Stn. 2 (64.92%). The
live coral cover in the reefs include hard corals,
soft corals, sponges, others benthic macro-
organisms found in the transect areas and dead
forms include dead corals, rocks, rubbles etc. Most
healthy reefs found in Sound (Stn. 3) and Interview
Island (Stn. 5) with the live coral covers of 56.96%
and 53.11% respectively during the last week of
July. A maximum of 89.58% coral bleaching was
observed in the reef area of Stn4. Aves Island (Stn.
1) and Sound Island (Stn. 3) also recorded
considerable level of bleaching, i.e. 57.86% and
48.89% respectively. Due to low temperature was
observed in July compared to April, the effect of
bleaching also decreased at different study sites
(Table 3). Recovery of corals was noticed from the
data of June-July’2010. Partially bleached corals at
different study sites recovered quickly with
percentage of 25%-30% and completely bleached
coral recovered in scanty extent (5%-10%).
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DISCUSSION

The overall biophysical status of the coral reefs
observed during April-July’10 indicated that the
bleaching was rapidly affected the reef areas but
percentage of recovery is very slow. The species
of corals affected were those of the families
Acroporidae, Pocilloporidae, Faviidae, Poritidae,
Merulinidae, Agariciidae, and Fungiidae. The
mortality was severe in the Acropora aspera,
Pachyseris gemmae, Pocillopora damicornis, Merulina
ampliata and Pectinia sp. Recovery of corals after
the 1998 bleaching phenomenon in the Gulf of
Mannar was very slow that took as much as one
year to achieve a stable recovery (Kumaraguru,
2002). According to ZSI report, 25% of live cover
of coral reefs in 1998 has increased to 45% in 2003,
revealing the regeneration of these reefs after 1998
unprecedented coral bleaching in Gulf of Mannar
(Venkataraman and Melkani, 2007). During 2002
bleaching event the bleaching was found to be
faster than that of 1998 bleaching event
(Kumaraguru, 2002). Recovery was slow in the
present coral bleaching event, particularly in the
branching form of corals like Acroporidae an
Pocilloporidae. Members of the families Poritidae
and Fungiidae showed better recovery. Post-
bleaching surveys conducted in the Middle
Andaman region for a short period of time.
According to our observation, it will take more
than one year to achieve a successful recovery. The
coral bleaching event in 2010 has also been reported
from the neighboring countries bordering
Andaman Sea such as Thailand, Malaysia and
Myanmar during May, 2010.

Generally, A variety of stressors have been
invoked as being potentially responsible for causing
coral bleaching and evidence is steadily
accumulating for the role of specific factors both
in the field and laboratory. Some of the factors
responsible are elevated SST, exposure to excessive
irradiance and lowered salinity. Bleaching is a
result of expulsion of symbiotic algae,
zooxanthellae, from the corals. Mass bleaching of
corals had been noticed when SST rose well above
the average for summer, causing stress on the corals
(Hyne, 1998). Frequently, the hot temperature
coincided with more solar radiation, particularly
during calm periods (Wilkinson, 1998). A
corresponding increase in SST was noticed during
April and May, 2010 and the maximum mean SST
(32.1°C) was observed during whole study period

(Tablel). Coral reefs form one of the most dynamic
and productive marine ecosystems in the world.
Reefs provide the feeding and breeding grounds
for thousands of food and ornamental fishes
(Birkeland, 1997). There are tens of millions of
people in the tropics whose livelihood depends on
coral reefs. It has been estimated that a part of the
protein consumed in their diet is being obtained
from the coral reefs (Salvet, 1992). Although the
bleaching occurs in Middle Andaman as well as
various part of Andaman Sea, they need to be
protected because these bleached reefs will slowly
recover in time by way of new growth of coral
colonies over the old ones. The most noticeable
thing is that if we look at the scientific records, this
phenomenon of coral bleaching has been taking
place periodically all over the world. The process
of natural selection is in operation, with the growth
of new coral colonies and any disturbance in the
system is only temporary. Therefore, in spite of the
odds, the corals will resurge under the sea, which
we need to protect and conserve for our benefit.

SUMMARY

The Coral bleaching occurred during April- July
2010 was monitored in five sites of the reefs of
Middle Andaman. The entire coastal area of
Andaman Sea was affected by this bleaching event.
57-90% bleaching was observed on the species of
the coral families Acroporidae, Pocilloporidae,
Faviidae, Poritidae, Merulinidae, Agariciidae, and
Fungiidae. The major causative factors for bleaching
might be due to unusual rise in surface sea-water
temperature, upto 32.1°C during May, 2010. This
unusual thermal stress on the corals leads to
expulsion of zooxanthellate from their bodies,
causing coral bleaching. The result of this bleaching
event might affect the distribution of reef organisms,
mainly food fishes which depend on the corals for
feeding and breeding. It may also affect the
percentage of live coral cover in Middle Andaman
region by increasing mortality of corals.
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Table 1. Monthly Variation of biophysical parameters of the study sites
Study Sites April' 2010 May' 2010 June' 2010 July' 2010
SST Salinity SST | Salinity SST Salinity SST  |Salinity
O | @) | CO | @pY | CO | @) | O | (pY
Aves (Stn1) 31.8 34.2 321 34.1 308 33.9 30.8 34
karlo (Stn2) 31.8 34.1 32 34 31.1 33.8 30.7 33.8
Sound (stn3) 31.8 34 32 33.9 313 33.9 30.7 33.9
Rail (Stn4) 31.9 34.1 321 34.1 309 34 30.4 338
Interview (Stn5) 31.9 34.2 32.2 34.1 31 34 31.1 34
SD# 0.05 0.08 0.08 0.09 0.19 0.08 0.25 0.10
Mean 31.8 34.1 32.1 34.0 31.0 33.9 30.7 33.9
Table 2. Monthly variation of live form at different study sites
Live and Dead Stnl Stn2 Stn3 Stn4 Stnb
F
orm April | July | April | July |April | July | April | July | April | July
Live coral cover (%) | 37.28 | 39.35 | 25.78 | 26.15 | 54.15 | 53.11 | 315 329 | 56.04 | 56.96
Dead Coral Cover {%)|54.12 | 53.45 | 64.92 | 64.18 | 34.65 |33.89 | 60.1 60.7 | 37.86 | 37.94
Sand 8.6 72 9.3 967 |11.20 |13.00 8.4 6.4 6.1 51
Table 3. Monthly variation of coral bleached form at different study sites
Bleached form Stnl Stn2 Stn3 Stn4 Stnb
April | July | April | July | April | July | April | July | April | July
Bleached coral (%) | 57.86 | 54.91 | 32.59 | 30.17 | 48.89 | 4571 | 89.58 | 85.12 | 52.41 | 47.12
Healthy coral (%) | 32.53 | 38.90 | 56.15 | 58,57 | 3217 |3952 | 879 | 1221 | 27.18 | 36.61
Partially bleached (%)| 6.92 3.89 576 | 419 |16.67 | 1254 | 1.32 112 | 15.16 | 11.10
Algae (%) 2.69 230 550 | 512 | 227 | 223 0.31 155 | 525 | 5.17
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PLATE-1

Fig. 1B

Fig. 1C Fig. 1D

Fig. 1G

Fig 1: Coral bleaching occurs at different coral colonies.
Fig. 1A, 1B- Porites sp, Goniastrea sp.
Fig. 1C, 1D, 1E- Acropora sp, Pocillopra sp, Fungia sp.
Fig. 1F, 1G~ Pachyseris sp, Pectinia sp.
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PLATE-II
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Percentage of Bleached Coral form at Different Study Sites
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Figure 2. Percentage of coral bleaching in Middle Andaman Region.
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Figure 3. Comparison of Live and Dead forms at Different Study Sites.

Percentage of coral recovering in Middle Andaman
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Figure 4. Percentage of recovery from bleaching in Middle Andaman.
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INTRODUCTION

The earliest work on the faunistic study of thrips
of Arunachal Pradesh was initiated by the
Zoological Survey of India way back 1970s and
that survey resulted in the collection of 8 species
along with the discovery of a new species namely
Liothrips ananthakrishnani Sen,1976. Subsequently,
Sen et al., (1988) gave a consolidated list of all the
nine species collected from different places of
Arunachal Pradesh. Recently Singh et al., (2010)
collected 23 species of thrips from Kane Wildlife
Sanctuary, Arunachal Pradesh. But the present
study highlights collection of thysanopterans from
the Itanagar Wild Life Sanctuary, Arunachal
Pradesh. The survey was carried out during autumn
(2009) and spring (2010). The specimens were
processed for permanent mounting by the standard
protocol (Mound and Pitkin, 1972; Bhatti, 1997)
and were identified with the help of standard key
available for thrips of the Indian Sub continent
(Ananthakrishnan & Sen, 1980). The identified
specimens are kept in the insect museum of the
Department of Life sciences, Manipur University.

The results of the survey indicated the
occurrence of 40 thrips species belonging to 30
genera, of which 18 were under the suborder
Terebrantia and 22 under Tubulifera. Family wise
it indicated the collection of 1, 17 and 22 species
respectively under Aeolothripidae, Thripidae and

Phlaeothripidae. Subfamily wise the survey showed
the presence of a predator, Mymarothrips garuda
Ramakrishna & Margabandhu under
Mymarothripinae and 34 phytophagous members
with the breakup of 11, 6, and 17 species under
Thripinae, Panchaetothripinae and Phlaeothripinae
respectively, besides 5 species of spore feeding
Idolothripines. These individuals were collected
from diverse micro-niches like leaf gall, flowers,
grasses, leaf sheath, litter and leaves of the plant.
The details of the collection records and the
systematic accounts of all the specimens are
provided below.

Order THYSANOPTERA
Suborder TEREBRANTIA

Family AEOLOTHRIPIDAE
Subfamily MYMAROTHRIPINAE

Genus Mymarothrips Bagnall, 1928

1. Mymarothrips garuda Ramakrishna and
Margabandhu, 1931

1928. Mymarothrips Bagnall , Ann, Mag. Nat. Hist., (10)
1: 306.

1990. Mymarothrips garuda: Bhatti ,Zoology, 2(4):243.

Specimen studied: 19; ex.leaves; Dt.3.iii.2010.
(Predatory species)

Host plant : Tumeric leaves ( Zingiberaceae)

Key words : Thysanoptera, Thrips, Faunastic study.
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Location : Chimpu (500m MSL).
Distribution : Coimbatore (Tamil Nadu).
Remark : This species has been recorded for the
first time from NE India.
Family THRIPIDAE
Subfamily THRIPINAE

Genus Anaphothrips Uzel, 1895

2. Anaphothrips sudanensis Trybom, 1911

1911. Anaphrothrips sudanensis Trybom, Results Sweedish
Zool. Exped. Egypt, pt. 4: 1-4.

1988. Anaphothrips sudanensis: Sen, Pramanik & Sengupta,
Zool. sur. India, occl. Paper, 100: 8.

1990. Anaphrothrips sudanensis: Bhatti, Zoology, 2(4): 212.
Specimen studied : 4 2%; ex. Grass; Dt. 29.ix.2009.

Host plant : Dactyloctenium aegypticum Beauv.
(Poaceae)

Location : Chimpu (500m MSL).
Distribution : India (widely distributed), Asia,

Japan, Central and South America, Africa, Australia,
West Indies, Bismarck Archipelago (New Britain).

Genus Ayyaria Karny, 1926
3. Ayyaria chaetophora Karny, 1926

1926. Ayyaria chaetophora Karny, Mem. Dept. Agri. India,
Ent. Ser., 9:193.

1980. Ayyaria chaetophora: Ananthakrishnan & Sen, Zool.
Surv. India, Handbk, Ser., 1: 63 and 135.

1992. Ayyaria chaetophora: Varatharajan et al., Bull. Ent .,
33: 69.

Specimen studied : 3 ?%; ex. flowers of Glycine
max; Dt. 29.ix.2009.

Host plant : Glycine max (Fabaceae)
Location : Chimpu (500m MSL).

Distribution : Andhra Pradesh, Haryana,
Himachal Pradesh, Kerala, Madhya Pradesh, Tamil
Nadu, Manipur, Nagaland.

Genus Dichromothrips Priesner, 1932
4. Dichromothrips nakahari Mound, 1976
1976. Dichromothrips nakahari Mound, Biol. ]. Linn. Soc.,
8 (3): 258-259.
1980. Dichromothrips nakahari: Ananthakrishnan & Sen,
Zool. Surv. India, Handbk. Ser; 1: 67 & 137.

Rec. zo0l. Surv. India

Specimen studied : 3%%; ex. flowers of orchids;
D1t.03.ix.2009.

Host plant : Dendrobium sp. (Orchidaceae)
Location : Batt village (450m MSL).

Distribution : India (Widely distributed),
Bangladesh, Burma, Malaya, Indonesia, Hong
Kong, Taiwan, Philippines, Japan, Australia, Fizi,
Hawaii, Central and South America, and West
Indies.

Genus Fulmekiola Karny ,1925
5. Fulmekiola serrata (Kobus, 1893)

1925. Fulmekiola serrata Karny, H. Die an Tabak auf Java
and Sumatra angetroffenen Blasenfusser.Bulletin
van het deli Proefstationte Medan. 23: 1-55.

1990. Fulmekiola serrata Bhatti, J. S., Zoology (Journal of
Pure and Applied Zoology), 2: 233.

Specimen studied : 299; ex. Sugarcane leaf;
Dt.29.viii.2009.

Host plant : Saccharum officinarum Linn. (Poaceae)
Location : Batt village (450m MSL).
Distribution : India - Uttar Pradesh, Haryana.

World - Mauritius, Indonesia, Malay Archipelago,
Taiwan, Japan and Bangladesh.

Genus Megalurothrips Bagnall, 1915
6. Megalurothrips distalis (Karny, 1913)

1913. Taeniothrips distalis Karny, Arch. Naturgesch (A)
79(2): 122-124.

1990. Megalurothrips distalis: Bhatti, Zoology, 2(4): 239.

1992. Megalurothrips distalis: Varatharajan, et al., Bull.
Ent., 33(1-2): 70.

Specimen studied : 3 ?%; ex. flowers of Phaseolus
lunatus L.; Dt.29.ix.2009.

Host plant : Phaseolus lunatus L. (Fabaceae)
Location : Batt village (450m MSL).

Distribution : India (Widely distributed).Bhutan,
Bangladesh, Sri Lanka, Indonesia, Japan, Korea,
Taiwan, China, and Philippines.

7. Megalurothrips peculiaris (Bagnall, 1918)
1918. Physothrips peculiaris Bagnall, Ann. Mag, nat. Hist.,
1(9): 206-207.
1980. Megalurothrips peculiaris: Ananthakrishnan & Sen,
Zool. Surv. India, Handbk. Ser., 1: 70.
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Specimen studied : 3%%; ex. flowers of Phaseolus
lunatus L (Fabaceace); Dt.29.ix.2009.

Host plant : Phaseolus lunatus L (Fabaceace).
Location : Batt village (450m MSL).
Distribution : India -~ Bihar, Delhi, Karnataka,

Tamil Nadu, Uttar Pradesh, Meghalaya, Manipur,
Nagaland. World - Nepal, Bangladesh, Philippines.

Genus Microcephalothrips Bagnall, 1926

8. Microcephalothrips abdominalis (Crawford,
1910)
1910. Thrips abdominalis Crawford, Pomona College |. Ent.
2(1): 157.
1926. Microcephalothrips abdominalis:Bagnall, Ann. Mag.
Nat. Hist., 18 (9): 113.

1980. Microcephalothrips abdominalis: Ananthakrishnan &
Sen, Zool. Surv. India Handbk. Ser.1: 71.

1992. Microcephalothrips abdominalis: Varatharajan et al.,
Bull. Ent., 33 (1-2): 70.

Specimen studied : 72%; ex. flowers of Marigold;
Dt. 29. viii. 2009.

Host plant : Tagetes erecta Linn. (Asteraceae)
Location : Chimpu (500m MSL).

Distribution : India- Widely distributed World-
widely distributed in the tropics and sub-tropics
on Asteraceae flowers

Genus Sciothrips Bhatti, 1969
9. Sciothrips cardamomi (Ramakrishna, 1935)
1935. Taeniothrips cardamomi Ramakrishna, Bull. Ent. Res.,
26(3): 357.
1969. Sciothrips cardamomi: Bhatti, Oriental Ins., 3(4): 379.
1980. Sciothrips cardamomi: Ananthakrishnan & Sen, Zool.
Surv. India. Handbk.Ser., 1: 58.

Specimen studied : 2 22 & 13; ex. leaves of
Cardamom and other wild Zingiber plants;
Dt.29.ix.2009.

Host plant : Amomum subulatum (Zingiberaceae)
Location : Chimpu (500m MSL).
Distribution : Assam, Kerala,Tamil Nadu.
Genus Thrips Linnaeus, 1758
10. Thrips flavus Shrank, 1776

1776. Thrips flavus Shrank, Beitr. Zur., Natur., 31-33.

1928. Thrips nilgiriensis: Ramakrishna, Mem. Dept. Argi.
India, Ent. Ser., 10(7): 262-263.
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1988. Thrips flavus: Sen, Pramanik & Sengupta, Zool. Surv.
India, Occ. Paper, 100: 18 & 20.

1990. Thrips flavus: Varatharajan, et al., Bull. Ent., 33(1-
2):71.
Specimen studied : 32%; ex. Flowers of Solanum
indicum; Dt.3.iii.2010
Host plant : Solanum indicum Linn. (Solanaceae)
Location : Yupia (800m MSL).

Distribution : India- Punjab, Himachal, Jammu
& Kashmir, Tamil Nadu. World- Pakistan, Nepal,
Korea, Japan, Europe, N.America

11. Thrips hawaiiensis (Morgan, 1913)

1913. Euthrips hawaiiensis Morgan, Proc. U.S. nat. Hist.
Mus.; 46: 3.

1966. Thrips hawaiiensis: Ananthakrishnan & Jagadish,
Ent. Tidskr., 87 (1-2): 88.

1988. Thrips hawaiiensis: Sen, Pramanik & Sengupta, Zool.
surv. India, Occ. Paper, 100: 18.

Specimen studied : 7 2%; 2 33; Rose flowers; Dt.
28.viii.09.

Host plant : Rosa chinensis Jacq (Rosaceae)

Location : Batt village (450m MSL); Chimpu
(500m MSL).

Distribution : Widely distributed.

12. Thrips tabaci Lindeman, 1889
1889. Thrips tabaci Lindeman, Bull., Soc. Imp. Nat. Moscow,
1: 61-75.
1971. Thrips tabaci: Ananthakrishnan. J. Sci. & Ind. Res.,
30 (3):2&3.
1980. Thrips tabaci: Bhatti, Syst. Ent., 5: 157 & 158.

Specimen studied : 4 99, 13; onion leaves and
flowers; Dt.3.1ii.2010.

Host plant : Allium cepa Linn. Liliaceae
Location : Yupia (800m MSL).
Distribution : Worldwide .

Subfamily Panchaetothripinae.

Genus Helionothrips Bagnall, 1932

13. Helionothrips kadaliphilus (Ramakrishna &
Margabandhu,1931)

1932. Helionothrips Bagnall, Ann. Mag. Nat. Hist. (10) 10:
506.
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1931. Heliothrips kadaliphilus Ramakrishna &
Margabandu, J. Bom. Nat. Hist. Soc., 34: 1033-1034.

1968. Helionothrips kadaliphilus: Bhatti , Oriental Insects,
2(1): 35.

1988. Helionothrips kadaliphilus: Sen, Pramanik &
Sengupta, Zool. Surv. India, Occ. Paper, 100: 22.

Specimen studied : 2 99, ex. Banana leaf; Dt.
18.ix.2009.

Host plant : Musa paradisiaca Linn. (Musaceae)
Location : Yupia (800m MSL).

Distribution : India- Tamil Nadu, Kerala,
Maharashtra, West Bengal, Manipur, Nagaland,
Assam.

Genus Heliothrips Haliday, 1836
14. Heliothrips haemorrhoidalis (Bouche, 1833)

1833. Thrips haemorrhoidalis Bouche, p.42 (Source :
Wilson,1975).

1836. Heliothrips adonidum Haliday, Ent. Mag., 3 : 443
(Source: Bhatti, 1990).

1980. Heliothrips haemorrhoidalis: Ananthakrishnan & Sen,
Zool. Surv. India, Handbk. Ser.,1: 81

1982. Heliothrips haemorrhoidalis: Mound & Walker, Fauna
of New Zealand 1: 41.

Specimen studied : 4 9%; ex. Leaves of Bauhinia
variegata; Dt. 18.ix.09.

Host plant :
(Caesalpiniaceae)

Location : Bhatt (450m MSL).

Distribution : India- Andaman & Nicobar Island,
Karnataka, Kerala, Tamil Nadu, Manipur,
Nagaland. World- Burma, Thailand , Malaya, Sri
Lanka, Hong Kong, Taiwan, Hawaii, New Guinea,
Borneo, North & South America

Bauhinia variegata Linn.

Genus Monilothrips Moulton, 1929
15. Monilothrips kempi Moulton, 1929

1929. Monilothrips kempi Moulton. Rec. Indian Mus., 31:94-
95.

1988. Monilothrips kempi: Sen, Pramanik & Sengupta,
Zool. surv. India, Occ.Paper, 100 :23-24.

1990. Monilothrips kempi: Bhatti, Zoology, 2 (4):241.

Specimen studied : 29%; ex.Wild grasses and fern;
Dt. 29.vi.2009.

Host plant : Dryopteris marginata (Polypodiaceae)

Rec. zool. Surv. India

Location : Batt village (450m MSL).

Distribution : India~ West Bengal, Uttar Pradesh,
Tamil Nadu,Manipur, Nagaland.World- South
Africa, North America.

Genus Panchaetothrips Bagnall, 1912
16. Panchaetothrips indicus Bagnall, 1912

1912. Panchaetothrips indicus Bagnall, Rec. Indian Mus., 7:
258-260.

1928. Panchaetothrips indicus: Ramakrishna,Mem. Dept.
Agri. India, Ent., 7(10):273.

1980. Panchaetothrips indicus: Ananthakrishnan & Sen,
Zool. Surv. India Handbk.Ser., 1: 81 & 144.

1990. Panchaetothrips indicus: Bhatti, Zoology, 2(4): 244.

Specimen studied : 3%%; 19; ex leaves of turmeric;
Dt.29.vi.09.

Host plant : Curcuma longa Linn.(Zingiberaceae).
Location : Chimpu (500m MSL).

Distribution : India - Goa, Kerala, Tamil Nadu,
Manipur,Assam, Nagaland, Uttar Pradesh.World-
Bangladesh, Thailand,China.

Genus Rhipiphorothrips Morgan,
17. Rhipiphorothrips pulchellus Morgan 1913

1913. Rhiphorothrips Morgan, New genera and species of
Thysanoptera with notes on distribution and food
plants. Proceeding of the United States National
Museum, 46: 155

1990. Rhipiphorothrips pulchellus:Bhatii, Zoology, 2(4): 249.
1995. Rhipiphorothrips pulchellus: Kudo, Insecta
Matsumurana, 52: 99

Specimen studied : 59%; ex. leaves of castor; Dt.
29.ix.09.

Host plant : Jatropha sp. (Euphorbiaceae)
Location : Batt village (450m MSL).

Distribution : India (Madhya Pradesh), Burma,
Indonesia (Java), Philippines.

Remark : This species has been recorded for the
first time from NE India.

Genus Selenothrips Karny, 1911

18. Selenothrips rubrocintus (Giard, 1901)

1901. Physopus rubrocinctus Giard, Bull. Soc. Ent. Fra., 15
: 263-265.

1911. Heliothrips (Selenothrips) decolor: Karny, Ent. Rund.,
28(23): 179-181.
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1980. Selenothrips rubrocinctus: Ananthakrishnan & Sen
Zool. Surv. India Handbk. Ser., 1: 81 & 145.

Specimen studied : 109%; 39'd"; ex leaves of Mango
and Oak; Dt 10.vi.09.

Host Plant: Mangifera indica Linn.
(Anacardiaceae) and Oak foliage (Fagaceae)

Location : Batt village (450m MSL).

Distribution : India-Andaman & Nicobar, Kerala,
West Bengal, Assam, Nagaland, Manipur. World:
Bangladesh, Burma, Hondurus, Mexico,
Philippines, Sri Lanka, Taiwan, Thailand.

Sub order TUBULIFERA
Family PHLAEOTHRIPIDAE

Subfamily PHLAEOTHRIPINAE

Genus Androthrips Karny, 1912
19. Androthrips flavitibia Moulton 1932

1932. Androthrips flavitibia Moulton,Indian Forest. Rec.,
19(1): 1-2.

1964. Androthrips flavitibia: Ananthakrishnan, Opusc. Ent.
Suppl., 25: 31.

1982. Androthrips flavitibia: Muraleedharan, Rec. zool.
Surv. India, 79: 373.

Specimen studied : 39%; ex. Galls; Dt.29.ix.2009.

Host plant : Ficus sp (Moraceae)

Location : Yupia (800m MSL).

Distribution : Assam, Dehradun, Manipur.

Genus Araeothrips Ananthakrishnan, 1976
20. Araeothrips longisetis Ananthakrishnan, 1976

1976. Araeothrips longisetis Ananthakrishnan, 1976, Proc.
Indian Acad. Sci., 83B (5): 202-204.

1980. Araeothrips longisetis :Ananthakrishnan & Sen, Zool.
Surv. India Handbk. Ser., 1: 149

1988. Araeothrips longisetis: Sen, Pramanik & Sengupta,
Zool.surv. India Occl., Paper, 100: 39

Specimen studied : 39%; ex. Sal foliage; Dt.
29.ix.2009.

Host plant : Dalbergia sp (Papilionaceae)
Location : Batt village (450m MSL).

Distribution : Western Ghats, Madhya Pradesh,
NE India.
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21. Araeothrips vamana Muraleedharan, 1982

1982. Araeothrips vamana Muraleedharan, Rec. Zool. surv.
India, 79: 374-376.

1988. Araeothrips vamana: Sen, Pramanik & Sengupta,
Zool. surv. India. Occ. Paper, 100:40-41.
Specimen studied : 49%; ex. leaf; Dt.2.xi.2009.
Host plant : Quercus serrata (Fagaceae)

Location : Chimpu (500m MSL).

Distribution : Manipur, Nagaland. (Endemic to
NE India)

Genus Athlibothrips Priesner, 1952

22, Athlibothrips inquilinus (Ananthakrishnan &
Varadarasan, 1978)

1978. Thlibothrips inquilinus Ananthakrishnan &
Varadarasan, Oriental Insects, 12(3): 391-402.

1980. Thlibothrips inquilinus: Ananthakrishnan & Sen,
Zool. Surv. India. Handbk. Ser., 1: 115 & 165.

1981. Athlibothrips inquilinus: Okajima, Transactions of
Shikoku Entomological Society. 15: 141-150.

Specimen studied : 499; ex. Oak leaf gall; Dt.
3.ix.2009.

Host plant : Quercus sp. (Fagaceae).
Location : Chimpu (500m MSL).
Distribution : JTharkhand, Manipur, Nagaland,
Tamil Nadu, Kerala.
Genus Dolichothrips Karny, 1912
23. Dolichothrips assimilis Priesner &

Seshadri, 1952
1952. Dolichothrips assimilis Priesner & Seshadri, Indian
J. Agri. Sci., 22.
1980. Dolichothrips assimilis: Ananthakrishnan & Sen,
Zool. Surv. India. Handbk. Ser., 1: 90 & 151.
Specimen studied : 8%%; ex foliage of Quercus; Dt.
2.xi.09.

Host plant : Quercus sp (Fagaceae)

Location : Yupia (800m MSL).

Distribution : Eastern Ghats, Nagaland.
24. Dolichothrips montanus Ananthakrishnan,

1964
1964. Dolichothrips montanus Ananthakrishnan, Ent. Ts.
Agr., 85 (1-2): 99-120.
1980. Dolichothrips montanus: Ananthakrishnan & Sen,
Zool. Surv. India Handbk. Ser., 1: 90 &151.
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Specimen studied : 69%; ex. leaves; Dt. 2.ix.09.
Host plant : Lantana camara Linn. (Verbenaceae)
Location : Yupia (800m MSL).
Distribution : Western Ghats, Nagaland.
Genus Ecacanthothrips Bagnall, 1910
25. Ecacanthothrips tibialis (Ashmead, 1905)

1905. Idolothrips tibialis Ashmead, Ent. News. 16: 20.

1908. Acanthothrips sanguineus Bagnall, Ann. Mag. nat.
Hist., (8)1 : 362.

1980. Ecacanthothrips tibialis: Ananthakrishnan & Sen,
Zool, surv, India, Handbk. Ser., 1: 92

1988. Ecacanthothrips tibialis: Sen. Pramanik & Sengupta,
Zool. surv. india, Occ. Paper, 100: 52

Specimen studied : 3%%; ex. Dry twigs; Dt. 30.iii.09.
Host plant : Manihot esculenta (Euphorbiaceae).
Location : Itanagar (460m MSL).
Distribution : Widely distributed.
Genus Gigantothrips Zimmerman, 1900
26. Gigantothrips elegans Zimmerman, 1900

1900. Gigantothrips elegans Zimmerman,Bull.Inst.Bot.
Bull,, 7: 18-19.

1926. Gigantothrips elegans: Karny, Mem. Dept. Agri.
Indiag.Ent. Ser., 9(6): 239.

1980. Gigantothrips elegans: Ananthakrishnan & Sen, Zool.
Surv. India, Handbk. Ser., 1: 92 &152.
Specimen studied : 3%%; ex. Ficus leaf; Dt. 30.iii.09.
Host plant : Ficus sp (Moraceae).
Location : Itanagar (460m MSL).

Distribution : India- Tamil Nadu, Karnataka,
Orissa, Bihar, Manipur, Mizoram, Nagaland.
World- Philippines, Siam, Japan, Java, Thailand.

27. Gigantothrips tibialis (Bagnall, 1921)

1921. Cercothrips tibialis Bagnall, Ann. Mag. Nat. Hist.,
9(7): 355-368.

1964. Cercothrips tibialis : Ananthakrishnan, Opuscula Ent.
Suppl., 25: 36.

1980. Gigantothrips tibialis : Ananthakrishnan & Sen, Zool.
Surv. India.Handbk. Ser., 1: 92 & 152.

Specimen studied : 29%; ex. Ficus leaf; Dt. 1.xi.2009.
Host plant : Ficus sp (Moraceae).

Location : Itanagar (460m MSL), Chimpu (500m
MSL).

Rec. zool. Surv. India

Distribution : Kerala, Karnataka, Uttar Pradesh,
Uttaranchal, Nagaland.

Genus Haplothrips Amyot & Serville, 1843
28. Haplothrips gowdeyi (Franklin, 1908)
1908. Androthrips gowdeyi Franklin, Proc. U.S. nat. Mus.,

33:724.

1980. Haplothrips gowdeyi: Ananthakrishnan & Sen, Zool.
surv. India Handbk. Ser., 1: 95 & 153.

1992. Haplothrips gowdeyi: Varatharajan et al., Bull. Ent.
33(1-2): 72
Specimen studied : 692 & 25'F"; ex flowers; Dt.
2.xi.09.
Host plant : Lantana camara Linn. (Verbenaceae)

Location : Batt village (450m MSL), Chimpu
(500m MSL), Itanagar (460m MSL).

Distribution : Polyphagous and widely
distributed.

29. Haplothrips montanus (Ananthakrishnan &
Jagadish, 1970)
1970. Neoheergeria montana Ananthakrishnan & Jagadish,
Oriental Insects, 4 (3): 262-264.

1980. Neoheergeria montana: Ananthakrishnan & Sen, Zool.
Surv. India, Handbk. Ser., 1: 109 & 160.

2007. Haplothrips montanus: Mound & Minaei, Journal of
Natural History, 41(45-48): 2919-2978.

Specimen studied : 299; ex inflorescences;
Dt.2.ix.2009.

Host plant : Amaranthus sp (Amaranthaceae).

Location : Chimpu (500m MSL).

Distribution : West Bengal, Manipur, Nagaland.
30. Haplothrips tenuipennis Bagnall, 1918

1918. Haplothrips tenuipennis Bagnall, Ann. Mag. nat. Hist.,
9(1): 210.

1968. Haplothrips tenuipennis: Mound, Bull. Br. Mus. nat.
Hist. (Ent.), Suppl, 11: 118.

1980. Haplothrips tenuipennis: Ananthakrishnan & Sen,
Zool, surv. India, Handbk. Ser., 1: 95

1992. Haplothrips tenuipennis: Varatharajan, et al.,Bull.
Ent., 33(1-2): 72.

Specimen studied : 5% & 15"; ex. leaves of Mango;
Dt. 28.viii.09.

Host Plant : Mangifera indica (Anacardiaceace)
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Location : Itanagar (459m MSL); Yupia (800m
MSL).
Distribution : Widely distributed.
Genus Leeuwenia Karny, 1912

31. Leeuwenia eugeniae Bagnall, 1924

1924. Leeuwenia eugeniae Bagnall,R.S. Brief description
of new Thysanoptera- XIV. Ann. Mag. Nat. His.
(9)14: 640. (Source: Ananthakrishnan, T.N. (1970)
Oriental Insects, 4(1): 50.

Specimen studied : 3%%; ex leaves of unidentified
plant; Dt.19.1ii.2010
Location : Chimpu (500m MSL).
Distribution : India-Tamil Nadu.
Remarks : This species has been recorded for the
first time from NE India.
Genus Liothrips Uzel, 1895

32. Liothrips aequilus Ananthakrishnan &
Jagadish, 1969
1969. Liothrips aequilus Ananthakrishnan & Jagadish,
Marecellia, 36 (1-2): 7-103.

1974. Liothrips aequilus: Ananthakrishnan &
Muraleedharan, Oriental Insects suppl., 4: 10 & 46.

1980. Liothrips aequilus: Ananthakrishnan & Sen, Zool.
Surv. India Handbk. Ser., 1: 100 & 156.

Specimen studied : 299, ex. Leaf galls; Dt. 7.iv.09.
Host plant : Pouzolzia zeylanica (Urticaceae).
Location : Itanagar (460m MSL).

Distribution : Andhra Pradesh, Nagaland.

33. Liothrips himalayanus Ananthakrishnan &
Jagadish, 1970

1970. Liothrips himalayanus Ananthakrishnan & Jagadish,
Oriental Insects, 4(3): 259-261.

1980.Liothrips himalayanus :Ananthakrishnan & Sen, Zool.
Surv. India Handbk. Ser., 1: 100

1988.Liothrips himalayanus:Sen, Pramanik & Sengupta,
Rec. zool. Surv. India Occ. Paper, 100: 74.

Specimen studied : 3%, ex. Leaf galls; Dt 7.iv.2009.
Host plant : Pouzolzia zeylanica (Urticaceae)
Location : Itanagar (460m MSL).

Distribution : Darjeeling, Manipur, Nagaland.

Genus Preeriella Hood, 1939

1939. Preeriella Hood ]D, Revista de Entomologia., 10: 550-
619.
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Specimen studied : 299, ex. Mixed leaf litter; Dt.
01.x1.2009.

Location : Yupia (800m MSL).

Distribution : Florida, Brazil, Mexico, Angola,
South Africa, Japan, Taiwan, Thailand, Malaya-
Peninsular.

Remark : This genus has been recorded for the
first time from India and the identity of the species
is yet to be established.

Diagnostic character : Body length <lmm
(smallest among the tubuliferan). Head longer than
wide. Antennal segment 3 cup shaped. Mouthcone
broadly rounded. Wings extremely narrow.Tube
relatively short and slender.

Genus Xylaplothrips Priesner, 1928
35. Xylaplothrips debilis Ananthakrishnan
& Jagadish, 1971

1971. Xylaplothrips debilis Ananthakrishnan & Jagadish,
Zool. Anz., 186: 266-267.

1976. Xylaplothrips debilis: Pitkin, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>