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Intertidal Foraminifera of Indian coast - a scanning electron
photomicrograph-illustrated catalogue
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Abstract: Foraminifera (forams) are very useful in deducing diverse environmental parameters
such as palaeoclimate, oil deposits, oceanography, pollution monitoring and palaeomonsoons.
Forams are calcareous, shell-secreting protists and are likely to be adversely affected due to
anthropogenic ocean acidification caused by CO2 emission.  Considering their significance and
status, we have surveyed the occurrence of intertidal forams along the Indian Coast and Amini
atoll of Lakshdweep Islands.  Scanning electron microscopic observations have been carried out
and are presented here. The foram assemblage is distinct from the tropical sites surveyed
elsewhere while some of the species are common, suggesting that the local oceanographic
conditions are major determinants in distribution of foram species.  A total of 151 species of
Foraminifera belonging to 65 genera, 41 families and 7 suborders were recorded in the present
study.  Only 4 species were planktonic and the rest were benthic. Rotalina and Miliolina were found
to be dominant suborders.  This paper contains SEM images of 142 identified species and surface
details of some of species.  The observations will serve the needs of researchers working with
forams, especially in identification and morphological analysis.
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Site Longitude Latitude

West Coast
Mumbai (Juhu Beach) 18.552N 72.541E
Malvan 17.053N 73.451E
Calangute 15.324N 73.454E
Majorda 15.182N 73.546E
Ankola 14.435N 74.163E
Murudeshwar 14.061N 74.270E
Kozhikode 11.104N 75.501E
Kochi (Cherai Beach) 09.588N 76.175E

East Coast
Nagapattinam 10.481N 79.515E
Chennai (Besant beach) 13.001N 80.273E
Vishakpatnam 17.422N 83.153E
Bheemunipatnam 17.883N 83.435E
Puri 19.481N 85.523E
Paradeep 20.553N 86.342E
Digha 21.512N 87.476E
Bali Island (Sunderbans) 21.136N 88.054E
Lakshdweep
Amini Atoll 11.075N 72.443E

Table 1. The sites of collection and their longitude and
latitudes are listed below.

West Coast (sites) Number East Coast (sites) Number
of Species of Species

W1 - Mumbai (Juhu) 29 E1 - Sunderbans 21
W2 - Malvan 26 E2 - Digha 17
W3 - Baga 46 E3 - Paradweep 21
W4 - Calangute 29 E4 - Puri 15
W5 - Majorda 20 E5 - Bheemunipatnam 19
W6 - Ankola 23 E6 - Vishakhapatnam 29
W7 - Murudeshwar 36 E7 - Chennai 20
W8 - Kozhikode 21 E8 - Nagapattinam 14
W9 - Amini Island 22 E9 - Rameswaram 52
W10 - Kochi 16 E10 - Dhanushkodi 33
W11 - Kollam 29
W12 - Shankhumugham 24

Table 2. Number of Foraminiferal species observed at
different sites along the Indian coast

19

Figure 1. Sampling sites for Foraminifera on west and east
coasts of India.
W1 - Mumbai; W2 - Malvan; W3 - Baga; W4 - Calangute; W5 -
Majorda; W6 - Ankola; W7 - Murdeshwar; W8 - Kozhikode; W9
- Amini Island; W10 - Kochi; W11 - Kollam; W12 -
Shankhumugham; E1 - Sunderbans; E2 - Digha; E3 - Paradip;
E4 - Puri; E5 - Bheemunipatnam; E6 - Vishakapatnam; E7 -
Chennai; E8 - Nagapattinam; E9 - Rameswaram; E10 -
Dhanushkodi
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1. Miliammina fusca - - - - - - - - - - - - + + - - + - - - - -
2. Miliammina sp. - - - - - - - - - - + - - - - - - - - - - -
3. Cibrostomoides sp. - - - - - - - - - - - - + - - - - - - - - -
4. Haplophragmoides canariensis - - - - - - - - - - - - + - - - - - - - - -
5. Cyclammina cancellata - - + - - - - - - - - - - - - - - - - - + -
6. Trochamminoides proteus - - - - - - - - - - + - - - - - - - - - - -
7. Trochammina inflata - - - - - - - - - - - - - + - - - - - - - -
8. Siphotrochammina lobata - - - - - - - - - - + - - - - - - - - - - -
9. Siphotexularia flintii - - - - - - + - - - - - - - - - - - - - - -
10. Clavulina angularis - - - - - - - - + - - - - - - - - - - - - -
11. Trochalina conica - + - - + - - - - - - - - - - - - - - - + +
12. Cornuspira involvens - - - - - - - - + + - - - - - - - - - - - -
13. Fisherina rhodiensis - - - - - - - - - - - - - - - - - - - - + -
14. Edenotostoma cultrata - + - - - - - - - - - - - - - - - - - + + -
15. Spiroloculina aequa - - + - + - - - - - - - - - - - - - - - - -
16. Spiroloculina antilarium - - + + - - + - + + - - - - - - - - - - + +
17. Spiroluculina communis + + + - - + + - - - + + - - - - - - - - + +
18. Spiroloculina corrugata - - - - - + - - + - - - - - - - - - - - - -
19. Spiroloculina costifera - - - - - - - - - - + + - - - - - - - - - +
20. Spiroluculina depressa + - + - - - + + - - - + - + + - + - - + + -
21. Spiroluculina excavata - - + - + - - - - - - - - - - - - - - + -
22. Spiroluculina exima - - + - - - - - - - - - - - - - - - - - - -
23. Spiroloculuna indica - - - + - - - - - - - - + - + - - + - - + -
24. Spiroloculina lucida - - - - - - - - - - + - + + - - - - - - + -
25. Spiroloculina nobilis - - - - - - - - - - - - - - - - - - + - - -
26. Spiroloculina orbis - - - - - - - - - - + - - - - - - - - - + -
27. Spiroloculina robusta - - - - - - - - - - - - - - - - - - - - + -
28. Spiroloculina scita - - - - - - - - - - - - - - - - - - - - - +
29. Spiroloculina tricarinata - - - - + - - - - - - - - - - - - - - - - -
30. Spiroloculina sp.

1
- - - - + - - - - - - - - - - - - - - - - -

31. Spiroloculina sp.
2

- - - - - - - - - - - - - - - - - - - - + +
32. Spiroluculina sp.

3
- - - - - - - - - - - + - - - - - - - - - +

33. Quinqueloculina agglutinans - - - - - - - - - - + - - - - - - - - - + +
34. Quinqueloculina cultrata - - - - - - - - - - - - - - - - - - + + - -
35. Quinqueloculina intricata - - + - - - - - - - - - - - - - - - - - - -
36. Quinqueloculina laevigata + - + - - - + - - - - - - - - - - - - - - -
37. Quinqueloculina lamarkiana - - + + - + + + - - - - + + - - + + - - + +
38. Quinqueloculina ludwigi - - + - - - - - - - - - - - - - - - - - + -
39. Quinqueloculina parkeri - - - - - - - - + - - - - - - + - + - - - -
40. Quinqueloculina pseudoreticulata - - - - - - - - - - - - - - - - - - - - + -
41. Quinqueloculina schlumbergeri - - + - - - - - - - - - - - - - - - - - - -
42. Quinqueloculina seminulum - + + + - + + - - + + - + + + - + + + + + -
43. Quinqueloculina strigillata - - - - - - - - - - - - - - - - - - + - - -
44. Quinqueloculina tropicalis - - + - - - - - - - - - - - - - - - - - - -
45. Quinqueloculina venusta - - - - - - - - - - - - - - - - - - - - + +
46. Quinqueloculina vulgaris + + - + - - - - - - - - - - - - - - - - + -
47. Quinqueloculina sp.1 - - - - - - - - - - - - - - - - - - - - + -
48. Quinqueloculina sp.2 - - - - - - - - - - - - - - - - - - - - + +
49. Cruciloculina triangularis - - - - - - - - - - - - - - - - - - - - + +
50. Triloculina echinata - - - - - - - - - - - - - - - - - - - - + -
51. Triloculina insignis + - + + - + - + + - - - + - + + - - - - + -
52. Triloculina oblonga - + - - - - - - - - - - - - - - - - - - + -
53. Triloculina rotunda - - - - - - + - + - - - - - - - - - - - + -
54. Triloculina schreiberiana - - - - - - - - - - - - - - - - - - - - - +
55. Triloculina terquemiana - - + + - - - - - - - - - - - - - - - - - -
56. Triloculina tricarinata - + + + - + + + - + - - + - + - + + + - + +
57. Triloculina trigonula + - + - + - - - + + - - + + + + - + - + + -
58. Triloculina sp.1 - - - - - - - - - - - + - - - - - - - - - -
59. Triloculina sp.2 - - - - - - - - - - - - - - - - - - - - + -
60. Triloculina sp.3 - - - - - - - - - - - - - - - - - - - - - +
61. Miliolinella australis - - + - - - - - - - - - - - - - - - - - - -
62. Miliolinella labiosa - - + - - - - - - - - - - - - - - - - - - +
63. Miliolinella subrotunda - - - - - - - - - - - - - - - + - - - - - -
64. Miliolinella sp.1 + + - - - - - - - - + - - - - - - - - - - -
65. Miliolinella sp.2 - — - - - - - - - - - - - - - + - - - - - -
66. Pyrgo denticulata - - - - - - - - + - - - - - - - - - - - - -
67. Rupertianella rupertiana - - - - - - - - - - + - - - - - - + - - - +
68. Peneroplis pertusus - - - - - - - - + - - - - - - - - - - - - -
69. Aphisorus hemprichii - - - - - - - - + - - - - - - - - - - - - -
70. Marginopora vertebralis - - - - - - - - + - - - - - - - - - - - - -
71. Lagena leavis - - - + - - - - - - - - + - - - - - - - - -
72. Lagena striata + - - - - - - - - - - - - - - - - - - - - -
73. Lagena sulcata - - - - - - - - - - - - - + - - - - - - - -
74. Fissurina laevigata + - - - - - + - - - - - - - - - - - - - - -
75. Conorboides advena - - - - - - - + + - - - - - - - - - - - - -
76. Globigerina bulloides + + - + + + + + - + - - - - + + + + + + - -
77. Globigerinoides ruber + + + - + + + + - - - - - - + - - + - - - -
78. Globigerinoides sacculifer - - - - - - + - - - - - - - - - - - - - - -

Table 3. Occurrence of Foraminifera along the Indian coasts.

No. Species W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
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79. Orbulina universa - - - - - - + - - - - - - - + - - - - - - -
80. Bolivina kuriani - - - + - - - - - - - - - - - - - + - - - -
81. Bolivina limbata + - - - - - + + - - - - - - + - - - - - - -
82. Bolivina ordinaria + - + - - - - - - - - - - - - - - - - - - -
83. Bolivina striatula + + - + - + + - - - - - + + + - + + - + - -
84. Bolivina variabilis + - - - - - + - - - - - - - - - - - - - - -
85. Loxostomum limbatum + + - - - - + - - - - - - - - - - + - - + -
86. Bulimina marginata + + - - - - + + - - - - - - - - - - - - - -
87. Siphouvigerina porrecta - - - - - + + - - - - - - - + - - - - - - -
88. Siphouvigerina virgula - - + - - - - - - - - - - - - - - - - - - -
89. Cancris auriculus - - - + - + - - - - + - - - - - - - - - + +
90. Cancris indicus - - + - - - - - - - - - + - + - - - - - - -
91. Physalidia simplex - - - - - - - - - - + + - - - - - - - - - -
92. Eponides repandus + - + + - + - - + + - - - - - - - - - - - +
93. Poroeponides lateralis - - + - + + + + - - - + - - - + + - - - - -
94. Discorbis sp. - - - - - - - - - - - - - - - - - - - - - +
95. Neoconorbis sp. - - - - - - - - - - - + - - - - - - - - - -
96. Rosalina brady - - - - + - - - - - - - - - - - - - - - - -
97. Rosalina sp. - - - - - - - - - - - - - - - - - + - - - -
98. Discorbina sp. - - + - - - - - - - - - - - - - - - - - - -
99. Hyalinea balthica - - - - - - - - - - - - - - - - - - + - + +
100. Planulina sp. - - - - - - - - - - - + - - - - - - - - - +
101. Cibicides lobatulus - - + - - - + - - - - - + - + - - + + - - -
102. Cibicides refulgens - - + - - - + - - + - - - - - - - - - - - -
103. Cibicides sp. - - - - - - - - - - - + - - - - - - - - - +
104. Caribeanella polystoma - - - - - - - - - - + - - - - - - - + - - -
105. Planorbulina sp.

1
- - - - - - - + - - + - - - - - - - - - - -

106. Planorbulina sp.
2

- - - - - - - - - - - + - - - - - - - - - -
107. Cymbaloporetta bradyi - - - - - - - - + - - - - - - - + - - - - -
108. Cymbaloporetta squammosa - - - - - - - - + - - - - - - - - - - - - -
109. Rupertina sp. - - - - - - - - - - - + - - - - - - - - - -
110. Amphistegina lessoni - - - - - - - - + - - - - - - - - - - - - -
111. Amphistegina madagascariensis - - - - - - - - + - + - - - - - - - + - + +
112. Amphistegina radiata - + - - + - - + + + + + - - - - - + + - + +
113. Nonion asterizens - - + + - - + - - + - - - - - - - + - - - -
114. Nonion boueanum + + + + - + + + - - - - + - + - - - + + + -
115. Nonion elongatum + + + + - - + - - - - - - - - - - - - - - -
116. Nonion grateloupi - - - - - + - - - - - - - - - - - + - - - -
117. Nonion incisum - - - - - - + - - - - - - - - - - - - - - -
118. Nonion monicana + - - - - - + - - - - - - - - - - - - - - -
119. Nonion scaphum + + + + + + + - - - - + + + + + + + + + + -
120. Nonionella opima - - - - + - - - - - - - - - - - - - - - - -
121. Nonionella stella - + + - - - - - - - - - - - - - - - - - - -
122. Protelphidium granosum - - - + - - - - - - - - - - - - - - - - - -
123. Melonis sp. - - - - - - - - - - - - - - - + - - - - - -
124. Gyroidina neosoldanii - - - - - - - - - - + - - - - - - - - - - -
125. Hanzawaia concentrica - - - - - - - - - + - - - + - - - + - - + -
126. Bucella hannai - - - - - - - + - - + - - - - - - - - - - -
127. Pararotalia calcar - - - + - + + - - - + - - - - - + + - - + -
128. Ammonia beccarii + + + + + + + + - + + + + + + + + + + + + +
129. Ammonia dentata + + + + - + + + - + - + + - + + + - + + + +
130. Ammonia tepida + + + + - - + + - - - + - + - + + + - - + +
131. Asterorotalia dentata - - + + - - - - - - - - - - - - - - - - - -
132. Asterorotalia trispinosa - - - - - - - - - - - - + + + - + + + + + -
133. Rotalidium annectans + + + + + - + - - + + + - - - - + + - - - -
134. Rotaliniodes papillosus - + + + + - + - - - + - - - - - - - - - - -
135. Calcarina calcar - - - - - - - - + - - - - - - - - - - - - -
136. Elphidium advenum - + - - - - - - - - + + - - - - - - - - + -
137. Elphidium craticulatum - - + - - - - - - + + - - - - + - + + - - +
138. Elphidium crispum + - + - + + - + + - - - - - - + + + - - + -
139. Elphidium discoidale + + - + + + + + + - + + + + + + + + - - + +
140. Elphidium discoidale multiloculatum - - - - - - - - - - - - - - - - - - - - + +
141. Elphidium hispidulum + - - - - + - - - - + + + + + - + + + + + +
142. Elphidium incertum - - - - - - - - - - - + - - - - - - - - + -
143. Elphidium indicum - + + - - - - - - - - - - - - - - - - - - -
144. Elphidium jenseni - - + + - - - - - - - - - - - - - - - - - -
145. Elphidium macellum - - + - - - - - - - - - - + - - - + + + - -
146. Elphidium norvangi - - - - - - - - - - - + - - - - - - + - + -
147. Elphidium poeyanum - - - - - - - + - - + + - - - - - - - - - -
148. Elphidium simplex - - + - - - - - - - - - - - - - - - - - + +
149. Ozawaia sp. - - - - - + - + - - + - - - - - - - - - - -
150. Operculina ammonoides - - - - + - - - - + - - - - - - - - - - + +
151. Operculina granulosa - - - + + - - - - - - - - - - - - - - - - -

+  indicates present ; - indicates not found in the present study
W1 - Mumbai; W2 - Malvan; W3 - Baga; W4 - Calangute; W5 - Majorda; W6 - Ankola; W7 - Murudeshwar; W8 - Kozhikode; W9 - Amini Island; W10 - Kochi;
W11 - Kollam; W12 - Shankhumugham; E1 - Sunderbans; E2 - Digha; E3 - Paradwip; E4 - Puri; E5 - Bheemunipatnam; E6 - Vishakhapatnam; E7 - Chennai; E8
- Nagapattinam; E9 - Rameswaram; E10 - Dhanushkodi

No. Species W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
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Image 1. a – Miliammina fusca (E1); b – Miliammina sp. (W11); c – Cribrostomoides sp (E1).; d – Haplophragmoides
canariensis (E1); e – Cyclammina cancellata (W3); f – Trochamminoides proteus (W11); g – Trochammina inflata (E2);
 h – Siphotrochammina lobata (W11); i - Siphotrochammina flintii (W7); j – Cornuspira involvens (W9); k – Edentostomina
cultrata (W2); l – Spiroloculina aequa (W3). Scale 100μm
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Image 2. a - Spiroloculina antilarium (W3); b - Spirolouculina communis (W3); c - Spiroloculina corrugata (W6);
d - Spiroluculina depressa (W1); e - Spiroluculina excavata (W3); f - Spiroluculina exima (W3); g - Spiroloculuna indica
(W4); h - Spiroloculina lucida (W11); i - Spiroloculina nobilis (E7); j - Spiroloculina orbis (W11); k - Spiroloculina
tricarinata (W5); l - Spiroloculuna sp.1 (W5). Scale 100μm.
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Image 3. a - Spiroloculina sp.2 (E9); b - Spirolouculina sp.3 (W12); c - Quinqueloculina agglutinans (W11);
d - Quinqueloculina intricata (W3); e - Quinqueloculina laevigata (W1); f - Quinqueloculina lamarkiana (W3);
g - Quinqueloculina ludwigi (W3); h - Quinqueloculina parkeri - 3 chambers view (W9); i - Quinqueloculina parkeri -
apertural view (W9); j - Quinqueloculina pseudoreticulata (E9); k - Quinqueloculina schlumbergeri (W3); l -
Quinqueloculina seminulumum (W2). Scale 100μm.
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Image 4. a - Quinqueloculina strigillata (E7); b - Quinqueloculina tropicalis (W3); c - Quinqueloculina venusta (E9);
d - Quinqueloculina vulgaris (E9); e - Quinqueloculina sp.1 (E9); f - Quinqueloculina sp.2 (E9); g - Cruciloculina triangu-
laris (E9); h - Triloculina insignis - 3 chambers view (W1); i - Triloculina insignis - 2 chambers view (W1); j - Triloculina
rotunda (W7); k - Triloculina trigonula (W1); l - Triloculina tricarinata (W2). Scale 100μm.
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Image 5. a - Triloculina oblonga (W2); b - Triloculina schreiberiana (W10); c - Triloculina terquemiana (W3); d -
Triloculina sp.1 (W12); e - Triloculina sp.2 (E9); f - Triloculina sp.3 (E10); g - Miliolinella australis (W3); h - Miliolinella
labiosa (W3); i - Miliolinella subrotunda (E4); j - Miliolinella sp.1(W1); k - Miliolinella sp.2 (E4); l - Pyrgo denticulata (E9).
Scale 100μm.
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Image 6. a - Pyrgo denticulata - apertual view (E9); b - Rupertianella rupertiana (E10); c - Peneroplis pertusus (W9); d -
Amphisorus hemiprichii - lateral view (W9); e - Amphisorus hemiprichii - cyclic arrangement of chambers (W9); f -
Marginopora vertebralis - lateral view (W9); g - Marginopora vertebralis - Proloculus with cyclic arrangement of cham-
bers (W9); h - Lagena leavis (W4); i - Lagenastriata (W1); j - Lagena straita - enlarged neck (E2); k - Lagena sulcatus (E2); l -
Conorboideadvena (W8). Scale 100μm
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Image 7. a – Globigerina bulloides (W1); b – Globigerinoides rubber (W1); c – Globigerinoides sacculifer (W7); d – Orbulina
universa (W7); e – Bolivina limbata (W1); f – Bolivina ordinaria (W1); g – Bolivina kuriani (W4); h – Bolivina striatula (W1); i
- Bolivina variabilis (W1); j – Loxostomum limbatum (W1); k – Bulumina marginata (W1); l – Cancris auriculus (W4). Scale
100μm.
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Image 8: a - Cancris indicus (W1); b - Eponides respandus (W1); c - Poroeponides lateralisdorsa view (W3); d - Poroeponides
lateralis – apertural view (W3); e - Discorbis sp. (E10); f. Neoconorbis sp. (E9); g - Rosalina brady (W5); h - Rosalina sp. (E6);
i - Hyalinea balthica (E7); j - Planulina sp. (W12); K - Cibicides refulgens (W3); l - Cibicides lobatulus (W3). Scale 100μm.
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Image 9. a - Cibicides sp. (W12); b - caribeanella polystoma (W11); c - Cymbaloporetta bradyi (W9); d - Cymabaloporetta
squamosa (W9); e - Amphistegina madagascariensis (W9); f - Amphistegina radiate (W2); g - Amphistegina lesson (W9); h -
Nonion scaphum (W1); i - Nonionella stella 2 (W2); j - Nonion asterizens (W3); K - Nonion boueanum (W1); l - Nonion elongatum
(W1). Scale 100μm
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Image 10. a - Nonion grateloupi(W6); b. Nonion incisum (W7); c. Nonionella monicana (W7); d. Nonionella opima (W5); e.
Nonion scaphum (W1); f. Nonoella stella (W2); g. Melonis sp. (E4); h. Gyroidina neosoldani (W11); i. Hanzawaia concentric
(W10); j. Bucella hannai – dorsal (W8); k. Bucella hannai - ventral (W8); l. Ammonia beccarii (W1). Scale 100μm.
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Image 11. a - Ammonia dentate (W1); b. Ammonia tepida – dorsal (W1); c. Ammonia tepida – ventral (W1); d. Ammonia tepida
– umbilical plug (W1); e. Ammonia tepida – test with canal (W1); f. Pararotalia calcar (W3); g. Aesterorotalia trispinos-dorsal
(E1); h. Aesterorotalia trispinosa-ventral (E1); i. Rotalidium annectans – dorsal (W1); j. Rotalidium annectans – ventral (W1); k.
Rotalidium annecatans – enlarged tests with pores (W1); l. Rotaidinoidespapillosus – dorsal (W2). Scale 100μm.
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Image 12. a - Rotalinoides papillosus – enlarged test (W2); b - Calcarina calcar (W9); C - Elphdium advenum-dorsal (W2);
D - Elphdium advenum – apertural view (W2); e - Elphidium craticulatim (W3); f - Elphidium crispum- dorsal (W1);
g - Elphidium crispum-canal system (W1); h - Elphidium discoidale (W1); i - Elphidium discoidale multiloculaturm (E9);
j - Elphidium hispidulum – dorsal (W1); k - Elphidium hispidulum – test with canals and pores (W1); l - Elphidium incertum
(W12). Scale 100μm.
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Image 13. a - Elphidium jenseni (W3); b - Elphidium macellum – dorsal view (W3); c - Elphidium macellum – apertural view
(W3); d - Elphidium indicum (W2); e - Elphidium indicum – test with pores (W2); f - Elphidium simplex (W3); g - Ozawaia sp.
– Apertural view (W6);  h - Ozawaia sp. – Test with calcareous granules (W6); i - Operculina ammonoides (W5). Scale 100μm.
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