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Pioneering Study of Testate Amoebae in Nagi
Bird Sanctuary, Bihar: A Contribution to
Ramsar Site Microfauna

ABSTRACT

No previous literature has documented testate amoebae living on moss in the Nagi Bird
Sanctuary, a designated Ramsar site in Bihar. Therefore, this investigation became the first
study to explore testate amoebae species diversity in this important wetland. Testate
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conservation efforts, especially for wetland habitats.
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Shelled protozoa, specifically testate amoebael exist in multiple ecosystems while(,,,.»«{cOmment [22]:
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allows testate amoebae to serve as effective indicators of lecological changes in the
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thus enabling their application in both past water condition reconstruction and:modern
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On the other hand, despite being one of the most biodiverse regions of India, research on
protozoan diversity, particularly free-living protozoan species like testate amoebae, remains
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study. Furthermore, given the high level of pollution in Bihar, it should jalso be mentioned that
testate amoebae are considered to be sensitive organisms that can reflect the changes in
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1.1.GLOBAL AND INDIAN DIVERSITY OF TESTATE AMOEBAE

Free living amoebae also show a high degree of world distribution with 675 plus species
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2. MATERIAL AND METHODS

The moss samples for the present study were collected from Nagi Bird Sanctuary, a .-
designated Ramsar wetland in Bihar on 3rd January 2025. The samples were obtained from
the site (Map. 1; 24.82.488° N and 86.39.836° E) by scraping with a spatula into polythene

bags and brought to the laboratory

for further processing. The processing of samples

followed the non-flooded petri dish method outlined by Foissner [16]. Subsequently,

400) microscopes equipped with a Sony CMOS camera attachment for image capturing and

species-level identification. All the registered permanent slides were deposited in the -

National Zoological collections of Gangetic Plains Regional Centre, Zoological Survey of
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Map. 1. Study site, Nagi bird sanctuary, a designated Ramsar Convention
Wetland.
3. RESULTS AND DISCUSSION
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and 6 families from Nagi Bird Sanctuary with two new records to the state of Bihar.




Systematic list of Testate Amoebae fromNagi Bird Sanctuary, Bihar: Findings from
the present study (Plate 1, 2 & 3) (Classification as per Adl et al., 2019) [12]

Domain Amorphea Adl et al., 2012

Supergroup Amoebozoa Lilhe, 1913, sensu Cavalier-Smith, 1998

Phylum Tubulinea Smirnov et al., 2005

Class Elardia Kang et al., 2017

Order Arcellinida Kent, 1880

Family Netzeliidae Kosakyan et al., 2016

1. Cyclopyxis arcelloides (Penard, 1902) Deflandre, 1929

1902. Centropyxis arcelloides Penard, Faune Rhizopodigue.du:bassin du Léman,
Geneve, p. 309.

1929. Centropyxis (Cyclopyxis) arcelloides Deflandre, Arch::Protistenkd., 67, p.367.
Distribution: India: Andhra Pradesh, Arunachal Pradesh, Bihar, Himachal Pradesh,
Kerala, Manipur, Meghalaya, Mizoram, Odisha, Sikkim, Tamil Nadu, Uttar Pradesh,
Uttarakhand, West Bengal, Chandigarh, Punjab.

2. Cyclopyxis aplanata (Penard; 1911) Deflandre, 1929
1929. Cyclopyxis aplanata Deflandre, Archiv fur Protistologie, 67: 322-375.

Distribution: India: Uttarakhand, Punjab
Remarks: New record from Bihar

3. Cyclopyxis eurystoma Deflandre, 1929
1929. Centropyxis:(Cyclopyxis) eurystoma Deflandre, Arch. Protistenkd., 67: 370.

Distribution:“India: Arunachal Pradesh, Assam, Bihar, Himachal Pradesh, Kerala,
Maharashtra, Nagaland, Tamil Nadu, Telangana, Uttarakhand, West Bengal,
Punjab

4. Cyclopyxis kahli Deflandre, 1929
1929. Centropyxis (Cyclopyxis) kahli Deflandre, Arch. Protistenkd., 67:371.

Distribution : India: Bihar, Himachal Pradesh, Kerala, Tamil Nadu, Uttarakhand,
Punjab
Family Phryganellidae Jung, 1942



5. Phryganella acropodia (Hertwig & Lesser, 1874)
1909. Phryganella acropodia Hopkinson, The British Freshwater Rhizopoda

andHeliozoa, 2: 74, pl.20, figs.13-14.

Distribution: India: Bihar, Himachal Pradesh, Sikkim, Tamil Nadu, Telangana,
Uttarakhand, Punjab.

Family Difflugiidae Wallich, 1864
6. Difflugia globulosa (Dujardin, 1837) Penard, 1902
1837. Difflugia globosa Dujardin, Ann. Sci. nat. Zool. (2) 8: 310, pl. 9. Fig. 1.
1902. Difflugia globulosa Penard, Faune Rhizopodique du Bassin de Leman.
Geneve: Kundig, pp.714.

Distribution: India: Andhra Pradesh, Assam," Bihar, Himachal Pradesh,
Meghalaya, Odisha, Rajasthan, Tamil Nadu, Uttar Pradesh, West Bengal, Punjab

Family Centropyxidae Jung, 1942

7. Centropyxis aerophila Deflandre, 1929

1929. Centropyxis aerophila Deflandre:Arch. Protistenkd., 67:330.

Distribution: India: Andhra: Pradesh, Arunachal Pradesh, Bihar, Himachal
Pradesh, Kerala, Manipur, Meghalaya, Mizoram, Nagaland, Odisha, Sikkim,
Tamil Nadu, Telangana, Tripura, Uttar Pradesh, Uttarakhand, West Bengal,
Chandigarh, Punjab

8. Centropyxis ecornis(Ehrenberg, 1841)
1841: Arcella-ecornis Ehrenberg, Abh. Akad. Wiss. Berlin, p. 368.
1879. Centropyxis ecornis Leidy, Freshwater Rhizopods of North America, pl.30,
figs.20-24.
Distribution: India: Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Himachal
Pradesh, Kerala, Maharashtra, Meghalaya, Nagaland, Odisha, Sikkim, Tamil Nadu,
Telangana, Uttar pradesh, Uttarakhand, West Bengal, Punjab.
9. Centropyxis laevigata Penard, 1890
1890. Centropyxis laevigata Penard, Mem. Soc. Phys., Geneve, 31(2): 151.



1929. Centropyxis laevigata Deflandre, Arch. Protistenkd., 67: 356.

Distribution: India: Arunachal Pradesh, Assam, Himachal Pradesh, Kerala,
Maharashtra, Mizoram, Sikkim, Tamil Nadu, Uttar Pradesh, Uttarakhand, West
Bengal, Punjab

Remarks: New record from Bihar

10. Centropyxis platystoma (Penard, 1890) Deflandre, 1929
1929. Centropyxis platystoma Defalndre, Arch. Protistenkd., 67:338.

Distribution: India: Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Himachal
Pradesh, Kerala, Manipur, Meghalaya, Mizoram, Nagaland;. Odisha, Sikkim,
Tamil Nadu, Tripura, Uttar Pradesh, West Bengal, Chandigarh,, Punjab

Phylum Cercozoa Cavalier-Smith, 2018
Class Silicofilosea Adl et al., 2012
Order Euglyphida Cavalier-Smith, 1997
Family Euglyphidae Lara et al., 2007

11. Euglypha capsiosa Codteaux, 1978
1978. Euglypha capsiosa Couteaux,Journal of protozoology, 25: 50A
Distribution : India: Bihar, Kerala, Tamil Nadu

12. Euglypha rotunda (Ehrenberg, 1845)
1911. Euglypha rotunda Wailes and Penard, Proc. R. Irish Acad., 31: 60-62.

Distribution: -India: Bihar, Himachal Pradesh, Kerala, Maharashtra, Odisha,
Telangana, Tripura, Uttarpradesh, Uttarakhand, Punjab.

13. Euglypha laevis(Ehrenberg, 1845)

1845. Euglypha laevis Ehrenberg, Ber. Akad., Berlin, p. 307.

1849."Euglypha laevis Perty, Mitth. nat. Ges. Bern., p. 163

Distribution: India: Bihar, Himachal Pradesh, Kerala, Maharashtra, Odisha,

Telangana, Uttar Pradesh, Uttarakhand, Punjab

14. Euglypha strigosa (Ehrenberg, 1848)

1871. Difflugia strigosa Ehrenberg, Nacthrag zur Ubersicht der organischen
Atmosphérilien. Abhandlungen der Konigliche Akademie der Wissenshaften zu
Berlin (1871), p. 233-275, PI. 3.
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Distribution: India: Bihar, Himachal Pradesh, Kerala, Maharashtra, Uttarakhand,
Punjab

Family Trinematidae Adl et al., 2012

15. Trinema lineare Penard, 1890

1890. Trinema lineare Penard, Mem. Soc. Geneve, 31: 187, pl. 11. Figs. 5-17.

1915. Trinema lineare Cash, Wailes and Hopkinson, Ray. Soc. Publ. London, 3: 91,
pl. 47, figs. 11-21.

Distribution: India: Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Himachal
Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, Odisha, Tripura, Uttarpradesh,
Uttarakhand, Chandigarh, Punjab

16. Trinema complanatum Penard, 1890

1890. Trinema complanatum Penard, Mem. Soc. Geneve, 31;187, pl.10, figs. 1-4.
Distribution: India: Andhra Pradesh, Arunachal Pradesh, Bihar, Himachal Pradesh,
Kerala, Meghalaya, Mizoram, Nagaland,.Sikkim, Uttar Pradesh, Uttarakhand,
Punjab.



Plate 1

1. Cyclopyxis arcelloides
(Penard, 1902) Deflandre, 1929

3. Cyclopyxis eurystoma
Deflandre, 1929

&

3. Phiryganella acropodia
(Hertwig & Lesser, 1874)

2. Cyclopyxis aplanata
(Penard, 1911) Deflandre, 1929

4. Cyclopyxis kahli
Deflandre, 1929

6. Difflugia giobulosa
(Dujardin, 1837) Penard, 1902



Plate 2

8. Centropyxis ecornis

7. Centropyxis aerophila (Enrenberg, 1841)

Deflandre, 1929

9. Centropyxis laevigata 10. Centropyxis plalystoma
Penard, 1890 (Penard, 1890) Deflandre, 1929

11. Euglypha capsiosa 12. Euglypha rotunda
Coiiteaux, 1978 (Ehrenberg, 1845)



13. Euglypha laevis 14. Euglypha strigosa
(Ehrenberg, 1845) (Ehrenberg, 1848)

15. Trinema lineare 16. Trinema complanatum
Penard, 1890 Penard, 1890
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