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ABSTRACT

A total of twenty six foraminiferal species was identified from sixteen sediment samples collected from the Thamirabarani river
estuary, among which 4 are arenaceous (agglutinated), 5 are calcareous imperforate and the rest 17 are calcareous perforate species.
The distribution of the fauna reveals that the population size is gradually decreasing in the samples collected away from the mouth and
are related to the decreasing salinity value, depth and silt & clay particles of the substrate. The species diversity value (V) is also found
to be maximum in the stations near the mouth and minimum at the farthest station from the mouth.

INTRODUCTION

The river Thamirabarani rises in the Western
Ghats and flows eastward for about120 kilometers
before debouching into the Gulf of Mannar, through
three small distributaries, at and around Punnaikayal,
20 kilometers south of Tuticorin, Tamil Nadu. The
coast in immediate vicinity of the estuary is character-
rised by the occurrence of a number of small sand
bars. Thamirabarani river estuary, lies between lati-
tudes 78° 4’ and 78° and longitudes 8°40" which forms
a part of toposheet No. 58 L/2, Survey of India.

This estuary is a tropical oligomictic estuary, which
floods during winter and scanty flows during summer.
16 sediment samples were collected from the Thami-
rabarani river estuary (fig. 1) in the month of January
1988. The length of the estuary is about 9 kilometers.
The maximum depth of the estuary is about 1 meter
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Fig. 1. Location of the sampling stations in the Thamirabarani
Estuary.

at the northern entrance, andis about 2.5 meters at
the middle and the southern entrances. The water
depth gradually decreases in the upstream direction.

SUBSTRATE AND SALINITY

The substrate of the southern and middle distribu-
taries are found to have comparatively a higher per-
centage of silt and clay. The substrate at the
upstream end of the estuary (Station 16) is pure sand.

Sand % Silt % Clay %

Middle estuary - 35.40 40.46 24.12
(Station 5)

Southern estuary - 25.25 36.40 38.34
(Station 6)

Northern estuary - 55.25 33.80 10.95
(Station 1)

Farthest station. - 99.54 0.46 -

from the mouth
(Station 16)

The salinity value of the bottom water sample
taken near the mouth in the northern distributary is
26 ppt; in the middle and southern distributaries it is
30 ppt. This value is found to be a minimum (5 ppt) in
sample collected in the farthest station from the
mouth. The higher salinity values found in the middle
and southern distributaries may be attributed to the
lesser flow of fresh water, due to the sand bars.

Sixteen sediment samples were collected starting
from the mouth of the estuary (fig. 1). For the study
of foraminiferal population, 50 gms of dry sediment
from each sample was taken after coning and
quartering.
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-‘Photomicrographs were taken to illustrate the var-
ious views of the 26 species described.

SPECIFIC COMPOSITION OF THE FORAMINIFERAL FAUNA

Foraminiferal studies from the substrate of the
Thamirabarani river estuary has led to the recogni-
tion of 26 species belonging to 20 genera, 15 families
and 7 superfamilies (fig. 2).

Families Miliolidae and Rotaliidae are best repres-
ented with 4 species each, Qut of the 26 foraminiferal
species, 4 are arenaceous agglutinated forms, 5 are
calcareous imperforate and the rest 17 are calcare-
ous perforate.

SUBORDERS - QORDER -
B3 TeEXTULARINA o FORAMINIFERIDA
I mitiouina

B ROTALIINA

Fig. 2. Taxonomic chart of the foraminifera of the Thamirabarani
Estuary.

FORAMINIFERAL POPULATION AND THEIR DISTRIBUTION

Foraminiferal population size ranges between 8
and 1127, with the maximum at station 5 and the
minimum at the station 16 (Table 1). From the distri-
bution of sampling stations (fig 1) and from the fora-
miniferal population size of the respective samples, it
is seen that i. though the sampling station 1,5 and 6
are near the mouth, station 1 is less .populated
because of the lesser salinity and comparatively
sandy nature of the substrate, ii. the population size
is comparativelylesser in the samples collected from
the northern distributory and iii. the population size
gradually decreases in the samples collected away
from the mouth, irrespective of the distributaries.

Out of the 26 species, Ammonia tepida and Quin-
queloculina seminulum are found to occur in all the
16 samples collected and studied; while Florilus grate-

loupi in 15 samples. The species which shows a poor
representation in this area is Ammobaculites dilata-
tus as it is found only in 3 samples.

SPECIES DIVERSITY

From a study of the species diversity, we can com-
pare the sediment samples in terms of the number of
species they contain and the distrubution of their
abundance (in their respective sampling stations).
According to Walton (1964), faunal variability also
called faunal diversity is “the number of ranked spe-
cies of a counted or estimated foraminiferal popula-
tion whose cumulative percentage constitutes 95% of
the total population”. This characteristic is obtained
by ranking the percentage occurence of each ben-
thonic species, cumulating the percentages, and plot-
ting a curve of numbers of species against cumulative
percents. The variability value (V) is calculated from
the curve by taking the difference between the
number of species as the one-hundred percentile
(NS;q0) and at the five percentile (NSs) (Table. 2).
These values have the same environmental signifi-
cance as the total number of species but are not
affected by those occurrence of rare species that
constitute fractional percentages of the total
populations.

In the present study, the per cent distribution of
the foraminiferal assemblage in terms of genera for 16
sampling stations were calculated (Table 2). The
diversity curves relating the number of species with
cumulative percentage of genera for the 16 stations
are presented in the Fig. 3.

CUMULATIVE PERCENT
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Fig. 3. Diversity curves relating number of species with average
cumulative percentage of genera.
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Table 1. Distribution of the Benthonic Forminifera in actual numbers of specimens in the Thamirabarani river
estuary.

Sl. No. Name of species 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12, 13. 14. 15. 16.
01.  Ammobaculites dilatatus - = = = 4 8 6 — - = - = =
02. A. exiguus e 12 16 18 10 24 12 14 8§ - — - -
03. Ammonia beccarii 34 48 21 28 108 92 50 39 34 19 97 8 15 - — -
04. A dentata 9 17 9 6 12 14 10 21 9 1 13 6 8 - - -
05. A. tepida 79 88 55 38 124 123 138 66 105 74 116 92 33 17 10 3
06.  Asterorotalia trispinosa 32 21 12 — 18 13 18 29 - - 16 12 - —_— = =
07.  Bolivina nobilis 27 24 46 35 98 44 37 63 39 34 74 68 39 8 - -
08.  B. striatula 12 19 24 17 48 25 21 27 18 23 41 33 18 — — —
09.  Chrysalidinella dimorpha 16 4 — - 14 8§ 12 8 — — 2 21 — @ — @ — -
10.  Cibicides lobatulus 21 19 — — 21 13 10 — — - — 8 — - - -
11. Elphidium crispsum 9. 17 4 — 15 11 — 12 - — 14 19 e - —
12. E. macellum 26 22 — 30 24 15 19 — - 34 32 — - = =
13. Fissurina laevigata 100 14 12 16 38 34 27 18 12 15 32 35 20 3 - -
14.  E. marginata 18 26 20 18 98 72 80 23 39 34 66 74 36 12 - .-
15. Florilus grateloupi 84 64 43 39 157 133 92 36 77 49 140 155 48 14 8 —
16. Lagena striata 4 — — — 12 14 — — - = — 12 — = =
17.  Miliolinella circularis 5 4 — — — 9 — — — - 12 10 _ - =
18. Poroeponides lateralis 8 11 6 — 10 — 8 — - — 7 5 — — - -
19. Pseudomassilina macilenta 4 7 — — 7 g8 — — - — —_ - = = = =
20. Quinqueloculina seminulum 134 116 74 57 216 245 182 88 123 8 213 205 82 36 12 5
21.  Rectobolivina raphanus 9 — 6 — 12 7 - — — - — 8§ — - - =
22.  Sigmavirgulina tortuosa 8 12 8 - 22 14 8 17 5 8 100 — - - —
23. Spiroloculina communis 16 20 14 8 6 19 16 29 11 13 19 21 16 6 - —
24,  Textularia palustris — - = = 6 8 4 — ¢ 2 5 4 — - - =
25. Triloculina schroeberiana 4 19 12 — 11 7 — 27 6 — 6 7 9 — —_— =
26.  Trochammina inflata —- - = - 18 12 9 — . 11 7 9 - — - - -

579 572 366 262 1127 973 761 532 516 377 958 929 324 96 30 8

Table 2. Percentage distribution of Foraminifera in terms of genera in the Thamirabarani river estuary.

Sl. No. Name of Genera 1. 2. 3. 4. 5. 6. 7. 8 9. 10. 11. i2. 33, 14 5  J6
01.  Ammobacculities — — — - 142 246 316 188 465 318 08 — — - — -
02. Ammonia 21.07 26.74 23.23 27.48 21.65 23.54 26.0123.69 28.68 27.59 23.60 19.59 17.28 17.71 33.33 37.5
03.  Asterorotalia 553 367 328 — 160 134 237 545 — - 167 129 — — — —
04.  Bolivina 6.73 7.52 19.13 19.85 1296 7.09 7.6216.92 11.05 15.12 12.01 10.87 17.60 833 — —
05.  Chrysalidinella 276 070 — - 124 082 158 150 — - 125 226 — — — -
06.  Cibicides 363 332 — — 186 134 131 — o — — 086 — — — -
07.  Elphidium 6.05 682 109 — 399 360 197 58 — — 501 549 — — — -
08.  Fissurina 484 700 874 1298 12.07 10.89 14.06 7.70 9.89 13.00 10.23 11.74 17.28 15.63 — —
09.  Florilus 14.51 11.19 11.75 14.88 13.93 13.67 122.09 6.77 14 92 13.00 14.61 16.68 14.81 14.58 26.67 —
10.  Lagena 069 — — — 1.06 144 — — — - — 1.29 — — - -
11.  Miliolinella 086 0.70 — - — 093" — — — — 125 108 — — — -
12.  Poroeponides 138 192 164 — 089 — 1.05 — — — 073 054 ~— — — -
13. Pseudomassilina 069 122 — - 062 082 — - — — - —

14.  Quinqueloculina 23.14 20.88 20.22 21.76 19.17 2518 23.9216 .54 23.84 22.28 22.23 22.07 2531 37.50

15.  Rectobolivina 1.56 — 1.64 106 072 — — £ — 0.86 —

16.  Sigmovirgulina 138 210 219 — 195 ‘144 1:05 320 097 = 1.88 1.08 — L — -
17.  Spiroloculina 276 350 381 3.05 142 195 210 545 213 345 198 226 494 625 - -
18.  Textularia — — — - 0.53 082 053 — 0.58 053 052 043 — — — —
19.  Triloculina 242 332 328 — 098 072 — 508 116 — 063 095 278 = — —

20.  Trochammina — —_ — — 1.60 1.23 1.18 — 213 185 094 — —_ — — —

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Diversity Value 19 16 13 9 20 19 17 15 12 11 17 17 10 7 3 2
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The curves of the farthest stations ie 14, 15 and 16
are nearly straight, while they become more inclined
for the stations towards the mouth.

The diversity values.of the assemblage in the pres-
ent area show a range from 2 to 20, the maximum
near the mouth (Station 5) and the minimum at the
farthest station (Station 16).

Though the stations, 1, 5 and 6 are near the mouth,
station 1 has comparatively lesser diversity value. In
all the three distributaries, this value is found to be
gradually decreasing in the samples collected away
from the mouth. In the present area, the lesser diver-
sity value may be attributed to the lesser salinity,
lesser depth and lesser fines ( clay & silt) of the
substrate.

CONCLUSION

Out of the 26 foraminiferal species indentified, 4
are arenaceous, 5 are vitreous and the rest 17 are
porcellaneous species. The highly tolerant species
Ammonia tepida and Quinqueloculina seminulum
are found to occur in all the 16 sediment samples
collected and studied.

The foraminiferal population size is found to be
lesser in the samples collected in the northern dis-
tributory.Inall three distributaries, the population size
is gradually decreasing in the samples collected away
from the mouth. Physical parameters such as salin-
ity, depth and fines of the substrate are seen to have
positive effect on the population.

The species diversity value (V) is also found to be
maximum in the samples collected near the mouth
and minimum at the farthest station.
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EXPLANATION OF PLATES

PLATE I

1 Ammobaculties dilatatus Cushman & Bronniman
L-0.50 m.m,B-0.15 m.m.

Side view

o

X100

Ammobaculities exiguus Cushman & Bronniman

[°-0.38m.m., B-0.15mm

- Side View

X75

3 Textularia palustris Warren
L-0.43m.m., B-0.15m.m

Side View

X130

4 Trochammina inflata (Montagu)

D 0.45 m.m.

Doral View

X70
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7-8

9-10

11

12

13

14

15

16

17

18

1-2

34

5-6

89

10

Spiroloculina communis Cushman & Todd
L-0.85mm.,B-035mm.,T-0.25mm.

Side View X55
Quingueloculina seminulum (Linne)
L-0.39mm,B-0.25mm

Side View X135
Pseudomassilina macilenta (Brady)

L-0.92 mm., B-0.54 mm
7 Apertual View X X60
8 Side View X55
Triloculina scheriberiana d’Orbigny
L-0.45 m.m., B-0.56 m.m., T - 0.30 m.m.

Side Views X65
Miliolinella circularis (Bornemann)

L-045mm., B-041 mm., T-0.16 mm.

Side view X60
Lagena laevis (Montagu)

L-045mm., B-0.12 m.m.

Side view X70
Fissurina laevigata Reuss
L-0.21 mmm.,B-0.13 m.m.

Side view X100
Fissurina marginata (Montagu)

L-0.23m.m.,B-0.19 mm.

Side view X70
Bolivina nobilis Hantken
L-042mm.,B-0.14 mm.

Side view X70

Bolivina striatula (Cushman)
L-035mm,B-0.12mm

Side view X90
Chryslidinella dimorpha Brady
L-0.92mm., W-0.38 m.m.

Side view X30
Recteébolivina raphanus (Parker & Jones)
L-1.04 mm., B-0.23m.m 3

Side view X60
PLATEII
Ammoniabeccarii (Linne)
D-0.76 m.m.
1: Dorsal side X55
2: Ventral side X70
Ammonia dentata (Parker & Jones)
D-0.81 m.m.
Fig. 3: Ventral side X50
Fig. 4: Dorsal side X50
Ammonia tepida (Linne)
D -0.66 m.m.
Fig. 5: Ventral side X45
Fig. 6: Dorsal side X40
Asterorotalia trispinosa (Thalmann)
L-0.63mm.
Dorsal side X40

Cibicides lobatulus (Walker & Jacob)
L-0.36 mum.,B-029m.m. T-0.15 m.m.
8: Ventral side X75
9: Dorsal side X65
Elphidium crispum (Linne)
D-0.58mm., T-0.12mm
Side view X80

57
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11 Elphidium macellum (Fichtel & Moll)
D-0.48 m.m
Side view X50
12 Sigmovirgulina tortuosa (Brady)
L-0.45 mm., B-0.22 m.m.
Side view X105
13 Florilus grateloupi (d’Orbigny)
L-045mm.,B-027 mm., T-0.16 mm.
Side view X115
14-15 Poroeponides lateralis (Terquem)
L -0.80 m.m., B - 0.68 m.m.
14: Ventral side X40
15: Dorsal side X35
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