
SUSTAINABLE DEVELOPMENT 
GOAL 14

Life Below Water

Conserve and sustainably use the oceans, seas, and marine 

resources for sustainable development.

http://www.snu.edu.in/home


According to the UN Sustainable Development Goals Report 2023, “The ocean is in a state of emergency 

as increasing eutrophica琀椀on, acidi昀椀ca琀椀on, ocean warming, and plas琀椀c pollu琀椀on worsen its health. 

Addi琀椀onally, the alarming trend of over昀椀shing persists, leading to the deple琀椀on of over one-third of 

global 昀椀sh stocks.”

With ten targets and indicators, Sustainable Development Goal 14, Life Below Water, aims to prevent 

and signi昀椀cantly reduce marine pollu琀椀on from land-based ac琀椀vi琀椀es, including marine debris and 

nutrient pollu琀椀on. At Shiv Nadar University, we contribute to SDG 14 by teaching and research on 

marine bodies, life below water, and aqua琀椀c ecosystems at large. Through research partnerships, 

faculty and students are undertaking exci琀椀ng projects. 

Overview
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Every undergraduate student at Shiv Nadar takes 

a core group of common subjects designated 

Core Common Curriculum (CCC). The CCC has an 

Ecology and Environmental Sciences component, 

including courses such as Global Environmental 

Issues (CCC 715) and Environmental Studies 

(CCC 704). The Department of Life Sciences 

o昀昀ers a core course to undergraduate students 

on Ecology and Environmental Science (BIO 104). 

The course explores the importance of biological 

conserva琀椀on, current anthropogenic stressors 

a昀昀ec琀椀ng ecosystems, and how these problems can 

be mi琀椀gated using a mul琀椀disciplinary approach, 

including biotechnology.

Teaching and Learning
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Research in the laboratory focuses on various aspects of aqua琀椀c 
ecology, such as conserva琀椀on, molecular phylogeny, phylogeography, 
and evolu琀椀on; subterranean aquifer ecology; and molecular systema琀椀cs, 
molecular taxonomy, and diversity. 

Four students from B.Sc. Biotechnology (Research), 昀椀rst-year are working 
on the molecular ecology and evolu琀椀on of freshwater 昀椀sh of Channoidea 
(snakehead 昀椀shes), Mastacembelidae (spiny eels), Sisoridae (torrent 
cat昀椀shes), and Danioninae (minnows).

These projects are in collabora琀椀on with The Habitats Trust (THT), a 

wildlife conserva琀椀on organiza琀椀on in India. 

Ishika Verma, 4th year B.Sc. (Research) in Biotechnology student, is 

pursuing her project on popula琀椀on gene琀椀cs and phylogeography of 
cat昀椀shes of the family Bagridae from the Indian subcon琀椀nent. She 

presented her work in a departmental poster presenta琀椀on in May 2023. 
A manuscript with a part of her work is currently in prepara琀椀on. 

Molecular Ecology and Evolu琀椀on Laboratory in the 
Department of Life Sciences, the School of Natural Sciences

Student projects
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Tarani Jindal, 4th year B.Sc. Biotechnology (Research) student is 

working on the molecular phylogene琀椀c posi琀椀on and evolu琀椀on of 
subterranean freshwater cat昀椀sh Horaglanis krishnai endemic to 
lateri琀椀c aquifers of Kerala. The study established that the species is 
an evolu琀椀onarily dis琀椀nct lineage sister taxa to two familie, Clariidae, 
and Heteropneus琀椀dae. It also established that the species shared a 
common ancestor with its sister taxa 120 million years ago, sugges琀椀ng 
that the lineage evolved when India was s琀椀ll a part of Gondwana.

Molecular phylogene琀椀c posi琀椀on of the enigma琀椀c subterranean blind 
cat昀椀sh genus Horaglanis. 

MicroCT scan of Horaglanis populi (Photo credit - Ralf Britz)

Tania Varghese, the doctoral research scholar currently working with 
the group presented a poster in the Genomics India Conference, 

hosted by Shiv Nadar Ins琀椀tu琀椀on of Eminence, Delhi-NCR and powered 
by Genotypic India. The poster presented the complete mitochondrial 

genome of subterranean eel loach Pangio bhujia and its implica琀椀ons 
in understanding molecular evolu琀椀on of the species and e昀昀ects of 
selec琀椀on  

Compara琀椀ve mitogenomics of subterranean loach, Pangio bhujia, 
provides insights into its phylogene琀椀c posi琀椀on and molecular 
selec琀椀on

Varghese, T.A., Sundar, R.L., Sidharthan, A., Raghavan, R. & Dahanukar, 
N. (2024) Compara琀椀ve mitogenomics of subterranean loach, Pangio 
bhujia, provide insights into its phylogene琀椀c posi琀椀on and molecular 
selec琀椀on. In: Abstract Book, Genomics India Conference, hosted 
by Shiv Nadar Ins琀椀tu琀椀on of Eminence, Delhi-NCR and powered by 
Genotypic India, 1-3 Feb 2024. pp. 87–88.
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Pranav Prabhu, 4th year B.Sc., is researching two Hydra. Aqua琀椀c 
organisms contain diverse novel bioac琀椀ve molecules that have not 
been explored. Cnidaria is one of the largest marine phylums, and it 

is comprised of diverse members. The cnidarian model Hydra is an 
ideal system to study secretory molecules, where many well-studied 
signaling molecules and protein families are expanded, diversi昀椀ed, 
and func琀椀onally specialized from developing an in-silico pipeline to 
iden琀椀fy and annotate an organism’s secretome from its genome and 
implemen琀椀ng it for the latest chromosome-scale assembly of Hydra 

vulgaris AEP. The study focuses on two speci昀椀c secretory protein 
families for further characteriza琀椀on: neuropep琀椀des and an琀椀stasin-like 
proteins. 

This project demonstrates the importance of studying aqua琀椀c species, 
especially cnidarians, for iden琀椀fying novel bioac琀椀ve molecules with 
broad applica琀椀ons.

Figure: (A) Hydra vulgaris AEP polyp. (B) A novel neuropep琀椀de expression in neurons of Hydra (unpublished data).

Undergraduate Student Project

Prarthana Nanda, a second-year B.Sc. (Research) in Biotechnology student, started her work on the molecular phylogeny and biogeography of 
freshwater 昀椀shes of the genus Channa from the Indian subcon琀椀nent. She is currently pursuing it as an Opportunity for Undergraduate Research 
(OUR) project and is preparing a manuscript on the molecular phylogeny of Indian snakehead 昀椀shes. 

Three undergraduate students, Sreedhar Prabhu, Pranavesh Mourouganad and Arnav Ghugal, are working on gene琀椀c barcoding of car琀椀laginous 
昀椀shes collected from various 昀椀sh landing sites in Kerala. The study is in collabora琀椀on with Dr. Rajeev Raghavan of Kerala University of Fisheries 
and Ocean Studies, Kochi. The students have sequenced more than 200 Elasmobranch 琀椀ssue samples to understand the diversity of 昀椀shes in trade, 
which includes several threatened 昀椀shes. The study has important implica琀椀ons for conserva琀椀on. 

Characterizing novel members of two Hydra secretory protein families: Neuropep琀椀des and An琀椀stasins
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Research Published in local media

This sec琀椀on highlights a selec琀椀on of research projects.

The research provides the 昀椀rst molecular phylogeny of the enigma琀椀c 
subterranean cat昀椀sh genus Horaglanis, discusses its popula琀椀on 
gene琀椀cs and cryp琀椀c species diversity, and describes a new species, 
Horaglanis populi. The species name populi (La琀椀n for people) honours 
the invaluable contribu琀椀on of ci琀椀zen scien琀椀sts from Kerala who 
helped document the biodiversity of subterranean and groundwater 
ecosystems, which led to the discovery of new species. 

Evolu琀椀on in the dark: Unexpected gene琀椀c diversity and morphological 
stasis in the blind, aquifer-dwelling cat昀椀sh. 

Raghavan, R., Sundar, R.L., Arjun, C.P., Britz, R. & Dahanukar, N. (2023) 
Evolu琀椀on in the dark: Unexpected gene琀椀c diversity and morphological 
stasis in the blind, aquifer-dwelling cat昀椀sh Horaglanis. Vertebrate 
Zoology 73: 57-74.

Horaglanis populi. Photo credit: CP Arjun

MicroCT scan of Horaglanis populi. Photo credit: Ralf Britz. 

h琀琀ps://india.mongabay.com/2023/05/ci琀椀zen-scien琀椀sts-help-discover-a-blind-cat-
昀椀sh-species-hidden-inside-keralas-aquifers/

h琀琀ps://phys.org/news/2023-02-evolu琀椀on-absolute-darkness-昀椀sh-species.html
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Wetlands contribu琀椀on and linkage to support SDGs - A cri琀椀cal review

This study was conducted as one of the pioneering e昀昀orts to compile comprehensive informa琀椀on on Ramsar sites.  Globally. It delves into the signi昀椀cance 
of wetlands and the designa琀椀on of Ramsar sites1 across various countries, incorpora琀椀ng a concise explora琀椀on of u琀椀lizing Unmanned Aerial Vehicles 
(UAVs) for wetland monitoring and assessment. The study conducted a compara琀椀ve evalua琀椀on of Ramsar sites, analyzing their percentage area and 
overall coverage worldwide. Incorpora琀椀ng a Scientometric analysis u琀椀lizing the Scopus database, the study features a co-occurrence and thema琀椀c 
map, thema琀椀c evolu琀椀on trend, and country collabora琀椀on map. It emphasizes the interconnec琀椀on between wetlands and Sustainable Development 
Goals (SDGs), par琀椀cularly SDGs 6, 12, 13, 14, 15, and 17, aligning with wetland management and conserva琀椀on and providing insights to researchers 
and policymakers.

1  Ramsar Sites in India are the wetland sites listed under the Ramsar Conven琀椀on on Wetlands of Interna琀椀onal Importance.

The world’s largest cave 昀椀sh from Meghalaya, Northeast India, is a new species, Neolissochilus pnar (Cyprinidae, Torinae)

The world’s largest subterranean 昀椀sh, discovered in 2019, was tenta琀椀vely iden琀椀昀椀ed as a troglomorphic form of the golden mahseer, Tor pu琀椀tora. 
Detailed analyses of its morphometric and meris琀椀c data, as well as results from molecular analyses, now reveal that it is a new species of the genus 
Neolissochilus, the sister taxon of Tor. The paper describes the new species as Neolissochilus pnar, honouring the tribal communi琀椀es of East Jain琀椀a hills 
in Meghalaya, Northeast India, where it was discovered. Neolissochilus pnar possesses many characteris琀椀cs unique among species of Neolissochilus, 

including highly reduced eye size to complete absence of externally visible eyes, complete lack of pigmenta琀椀on, long maxillary barbels, long pectoral-
昀椀n rays, and scala琀椀on pa琀琀ern. Neolissochilus pnar is dis琀椀nguished from the hypogean N. subterraneus, the type locality of which is a limestone cave 
~2000 km away in Central Thailand, by a lesser pre-pelvic length (47.8–49.4 vs. 50.5–55.3 %SL), a shorter caudal peduncle (16.1–16.8 vs. 17.8–23.7 
%SL), and shorter dorsal 昀椀n (17.4–20.8 vs. 21.5–26.3 %SL). In addi琀椀on, Neolissochilus pnar is also gene琀椀cally and morphologically dis琀椀nct from its close 
congeners with a raw gene琀椀c divergence of 1.1–2.7% in the COI gene with puta琀椀ve topotype of N. hexas琀椀chus and 2.1–2.6% with puta琀椀ve topotype 
of N. hexagonolepis.

Mohanty, Smru琀椀sikha, Prem Chandra Pandey, Manish Pandey, Prashant K. Srivastava, and Chandra Shekhar Dwivedi. “Wetlands contribu琀椀on and 
linkage to support SDGs, its indicators and targets‐A cri琀椀cal review.” Sustainable Development (2024).
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Dahanukar, N., Sundar, R.L., Rangad, D., Proudlove, G. & Raghavan, R. (2023) The world’s largest cave 昀椀sh from Meghalaya, Northeast India, is a 
new species, Neolissochilus pnar (Cyprinidae, Torinae). Vertebrate Zoology 73: 141‐152. 

Neolissochilus pnar. Photo credit: Uros Aksamovic

This paper describes the world’s largest cave‐dwelling 
subterranean 昀椀sh from Meghalaya, Northeast India. It is a 
follow‐up work on our earlier discovery of the world’s largest 
cave昀椀sh, which Prime Minister Narendra Modi covered in 
his February 2020 episode of ‘Mann ki Baat’. We provide 
the formal name for the new species, Neolissochilus pnar, 
in honour of Meghalaya’s “Pnar” people. 

Complete mitogenome of Lepidopygopsis typus, an evolu琀椀onarily-dis琀椀nct, endangered cyprinid 昀椀sh from the Western 
Ghats Biodiversity Hotspot: Phylogene琀椀c rela琀椀onships and implica琀椀ons for conserva琀椀on

Dr. Dahanukar, Associate Professor, Department of Life Sciences, along with his team, provided the 昀椀rst complete mitogenome of the endangered 
species Lepidopygopsis typus or the Peninsular trout endemic to the Periyar Tiger Reserve of Kerala, India, and its implica琀椀ons in conserva琀椀on 
gene琀椀cs. The study provides molecular phylogene琀椀c posi琀椀on, species evolu琀椀on, and selec琀椀on analysis of protein-coding genes. The small 
popula琀椀on size and relaxed selec琀椀on of protein-coding genes suggest that the species’ popula琀椀on is vulnerable to deleterious muta琀椀ons that can 
wipe out the en琀椀re species, making the conserva琀椀on of the species an immediate concern. 

Chandra, S., Abhilash, R., Sidharthan, A., Raghavan, R. & Dahanukar, N.* (2024) Complete mitogenome of Lepidopygopsis typus, an evolu琀椀onarily‐
dis琀椀nct, endangered cyprinid 昀椀sh from the Western Ghats Biodiversity Hotspot: phylogene琀椀c rela琀椀onships and implica琀椀ons for conserva琀椀on. 
Gene 898: 148098. h琀琀ps://doi.org/10.1016/j.gene.2023.148098 
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The loach genus Lepidocephalichthys (Teleostei: Cobi琀椀dae) in Sri Lanka and peninsular India: mul琀椀ple coloniza琀椀ons 
and unexpected species diversity

The study provides the 昀椀rst extensive phylogeny of the South Asian loach genus Lepidocephalichthys distributed in India and Sri Lanka. The study 

shows for the 昀椀rst 琀椀me that the species L. thermalis is widely distributed in both peninsular India and Sri Lanka. The study suggests that ancestral 
members of the genus Lepidocephalichthys colonized Sri Lanka from Peninsular India in the late Miocene and mul琀椀ple back-migra琀椀ons to India, as 
well as coloniza琀椀on from the mainland, took place in the  Plio-Pleistocene.  

Sudasinghe, H., Dahanukar, N., Raghavan, R., Ranasinghe, T., Wijesooriya, K., Pethiyagoda, R., Rüber, L. & Meegaskumbura, M. (2024) The loach 
genus Lepidocephalichthys (Telesotei: Cobi琀椀dae) in Sri Lanka and peninsular India: Mul琀椀ple coloniza琀椀ons and unexpected species diversity. 
Hydrobiologia 851:1113‐1133. h琀琀ps://doi.org/10.1007/s10750‐023‐05321‐4 

Sudasinghe, H., Ranasinghe, T., Dahanukar, N., Raghavan, R., Rüber, L., Pethiyagoda, R., 
Meegaskumbura, M. (2023) Biogeography and evolu琀椀onary history of Pun琀椀us sensu lato 
(Teleostei: Cyprinidae) in Sri Lanka. Scien琀椀昀椀c Reports 13: 18724. 

Biogeography and evolu琀椀onary history of Pun琀椀us sensu lato (Teleostei: Cyprinidae) in Sri Lanka

Sri Lanka’s biota is derived mainly from Southeast Asian lineages, which immigrated via India 
following its early-Eocene contact with Laurasia. Because of their dependence on perennial aqua琀椀c 
habitats, freshwater 昀椀sh are useful models for biogeographic studies. The paper inves琀椀gates the 
琀椀ming and dynamics of the coloniza琀椀on of—and diversi昀椀ca琀椀on of—Sri Lanka by a group of four 
closely related genera of cyprinid 昀椀shes (Pun琀椀us sensu lato). Construc琀椀ng a molecular phylogeny 
based on two mitochondrial and two nuclear gene markers, the study conducts divergence 琀椀ming 
analyses and ancestral-range es琀椀ma琀椀ons to infer historical biogeography and use haplotype 
networks to discern phylogeographic pa琀琀erns. Results support the historical ex琀椀nc琀椀on of Sri 
Lanka’s montane aqua琀椀c fauna, followed by a recent par琀椀al recoloniza琀椀on of the highlands, 
showing that headwater stream capture facilitated dispersal across basin boundaries.

Photo credit: h琀琀ps://doi.org/10.1038/s41598-023-45377-9   
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University Opera琀椀ons

Partnerships

Dr. Neelesh Dahanukar, Assistant Professor at the Department of Life Sciences, is working in collabora琀椀on with the IUCN to understand the 
conserva琀椀on status of freshwater 昀椀shes of the Indian subcon琀椀nent. He has assessed 170 species of freshwater 昀椀shes. The IUCN red list of threatened 
species helps understand the likelihood of a species going ex琀椀nct in the near future unless conserva琀椀on ac琀椀ons are designed to protect them.

In 2023, Dr. Dahanukar authored 68 IUCN Red List assessments for Indian freshwater 昀椀sh. 

Of these, two species are Cri琀椀cally Endangered, 22 are Endangered, 11 are Vulnerable, 15 are Least Concern and 18 are Data De昀椀cient. The list includes 
four subterranean 昀椀shes from the Western Ghats of India, which have been assessed as Endangered (Kryptoglanis shajii, Horaglanis abdulkalami and 
Pangio bhujia) and Vulnerable (Aenigmachanna gollum), based on extensive data on these species. 

Research contribu琀椀ng to the Interna琀椀onal Union for Conserva琀椀on of Nature (IUCN) 

The lake on campus is part of the Dadri wetlands, also called the Bil Akbarpur 
wildlife habitat. From a dried state when the university was founded, the lake 
was immediately revived and preserved in its natural ecosystem. This has 
allowed many 昀椀sh and aqua琀椀c plants to thrive, such as Nitella, Chara, and 
other phytoplankton. These phytoplankton, in turn, provide food for winged 
visitors. Alternanthera philoxeroides grows gregariously throughout the year 
on the lakes’ fringes, encroaching on the water body and o昀昀ering a good 
insect popula琀椀on to feed the birds.

During summers, the lake is supported by external water to preserve life 
underwater, and the water is conserved and rejuvenated through rainwater 
harves琀椀ng. 

Campus Lake
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The research group is currently working on molecular ecology, popula琀椀on gene琀椀cs and conserva琀椀on genomics of several Endangered (Kryptoglanis 
shajii, Horaglanis abdulkalami and Pangio bhujia), Vulnerable (Mesonoemacheilus tambaraparniensis) and Data De昀椀cient (Parapsilorhynchus 

odishaensis, Parapsilorhynchus swaini and Parapsilorhynchus alluriensis) to help in conserva琀椀on management and ac琀椀on. 

The list was released on the IUCN Red List of Threatened taxa.  The details of this assessment can be accessed from Dr. Dahanukar’s 
website - h琀琀ps://sites.google.com/view/neeleshdahanukar/publica琀椀ons/iucn-assessments

Kryptoglanis shajii is a subterranean 昀椀sh from the lateri琀椀c aquifers 
of Kerala that is assessed as Endangered in the IUCN Red List of 

Threatened Species. Photo credit: Anoop VK.

Pangio bhujia is assessed as Endangered. 
Photo credit: Anoop VK.

Aenigmachanna gollum is assessed as 
Vulnerable. Photo credit: Ralf Britz.  

Dahanukar, N. 2023. Kryptoglanis shajii. The IUCN Red List of Threatened Species 2023: e.T201980A2731657.  
h琀琀ps://www.iucnredlist.org/species/201980/2731657 

Dahanukar, N. & Sidharthan, A. 2023. Pangio bhujia. The IUCN Red List of Threatened Species 2023: e.T173252358A173252372.  
h琀琀ps://www.iucnredlist.org/species/173252358/173252372 

Ali, A., Dahanukar, N. & Sidharthan,   A. 2023. Aenigmachanna gollum. The IUCN Red List of Threatened Species 2023: 
e.T164304141A164304165.  

h琀琀ps://www.iucnredlist.org/species/164304141/164304165 
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Assessment of aqua琀椀c weeds in Northern India using Remote Sensing Technology - Na琀椀onal Geospa琀椀al 
Program - NGP (erstwhile NRDMS division) 

Dr. Prem Pandey, Assistant Professor, Department of Life Sciences, in partnership with Dr. PK Srivastava at the Banaras Hindu University, is working 
on a project funded by the Department of Science and Technology. Government of India to quan琀椀fy the spa琀椀al distribu琀椀on of aqua琀椀c weeds at two 
Ramsar sites in U琀琀ar Pradesh. The project delves into monitoring water quality, pre-monsoon, monsoon, and post-monsoon, and iden琀椀fying wetland 
plant species and their spa琀椀al distribu琀椀on using advanced technologies (Remote sensing, imaging spectroscopy & drones, cloud compu琀椀ng, machine 
algorithms). 

The project’s signi昀椀cance is to generate spectral libraries of wetland plant species, water occurrence data, and spa琀椀al distribu琀椀on of wetland plant 
species at the study sites.

Site A. Saman Bird Sanctuary at Mainpuri, U琀琀ar Pradesh (Loca琀椀on 

27°01′28″N 79°10′58″E). This site is designated as Ramsar site 

no 2413, dated 02 December 2019

Site B. Sur Sarovar (also known as Keetham Lake) is a human made 

reservoir in Agra, U琀琀ar Pradesh (Loca琀椀on 27°15’N 77°50’E). This site is 

designated as Ramsar site no 2440 on 21 August 2020.

Spectral library of a few wetland plants and aqua琀椀c weed species.

Recorded the presence of a rare insec琀椀vorous (carnivorous) plant species, Utricularia stellaris (also 
known as Star Bladderwort).  This was also covered in the local news media. 
• Both sites provide di昀昀erent habitats for migratory birds and threatened species, such as the greater 

spo琀琀ed eagle (Clanga clanga), sarus crane (Grus an琀椀gone), and cat昀椀sh Wallago a琀琀u.   
• Iden琀椀昀椀ed several threats to the wetlands, such as overgrazing, foraging ac琀椀vi琀椀es, sewage discharge, 

agricultural runo昀昀, and gregarious growth of weeds.

Signi昀椀cant 昀椀ndings:

Insec琀椀vorous (carnivorous) plant species, Utricularia stellaris
13
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News in local media

Image Credit: Amber Habib
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Algal discrimina琀椀on and characteriza琀椀on using hyperspectral datasets of Chilika Lake, Odisha, India” by SERB under 
SRG grant, Government of India 

This project aims to monitor the water quality of Chilika Lake, Odisha, the largest brackish lake in Asia. Funded by the Science and Engineering 
Research Board under an SRG grant, the project uses Hyperspectral images, imaging spectroscopy, and 昀椀eld-measured data to understand the lake’s 
produc琀椀vity in terms of eutrophica琀椀on. 25 water physio-chemical parameters are assessed to deliver the stages of eutrophica琀椀on of the lake, which 
assess its biological produc琀椀vity and support level for aqua琀椀c organisms. The reasons are seawater exchanges, deposi琀椀on of sediments, sewage 
discharge, etc.  Chilika Lake is declared a Ramsar site (no 229), an essen琀椀al area for breeding, wintering, and staging for 33 species of water birds 
(the largest wintering ground for migratory waterfowl found anywhere on the Indian sub-con琀椀nent). A rare breed of Irrawaddy dolphins is exclusively 
found here. 

Shiv Nadar University collaborates with The Habitat Trust (THT) 

The Department of Life Sciences is working in partnership with The Habitats Trust to achieve synergis琀椀c 
gains by bringing together diverse areas of exper琀椀se and launching mul琀椀disciplinary conserva琀椀on programs. 
One of the programs is to work on eDNA studies of elasmobranchs across India’s coastline. Elasmobranchs, 
including sharks, rays, and skates, are under enormous anthropogenic pressure worldwide, with many 
species classi昀椀ed as threatened with ex琀椀nc琀椀on. The saw昀椀sh, closely related to rays, are an intriguing and 
understudied group of elasmobranchs. The popula琀椀on of 昀椀ve known species of saw昀椀sh worldwide has 
declined by more than 90% due to over昀椀shing (directed and bycatch) and habitat loss (IUCN). Three of 
the species are endangered, while the other two are threatened. Understanding the distribu琀椀on of these 
cri琀椀cally endangered elasmobranchs is cri琀椀cal because they live in coastal waters and estuaries subjected 
to intense anthropogenic pressure. These can serve as 昀氀agship species for habitat conserva琀椀on, and using 
eDNA methodology allows for large-scale sampling, making it ideal for studying such elusive species while 
paving the way to study organisms that are di昀케cult to observe or extremely rare (Beng and Corle琀琀, 2020).
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https://www.thehabitatstrust.org/


Design and Development of Bio-inspired Unmanned Underwater Vehicles (UUV) in collabora琀椀on with the Naval 
Research Board (NRB) 

The Department of Mechanical Engineering has designed a bio-inspired unmanned underwater vehicle, which is a physical intelligent system that looks 
like natural species, propels e昀케ciently underwater, and achieves mul琀椀ple tasks, including underwater pollu琀椀on monitoring, oil cleaning, migra琀椀on of 
species, and underwater threat detec琀椀on, to name a few. 

The design and manufacturing of 昀氀exible propulsion are essen琀椀al to batoid-inspired UUV. The current study focuses on Manta Ray species that 
have a unique advantage over other underwater species and can carry a larger payload. The e昀케cient locomo琀椀on of the vehicle leads to higher speed 
and energy e昀케ciency. The higher payloads facilitate various sensors, cameras, and other sophis琀椀cated components to make it intelligent and adopt 
strategic locomo琀椀on. In collabora琀椀on with the Naval Research Board (NRB) of the Defense Research and Development Organiza琀椀on (DRDO), the 
department is working on two projects with a funding of 35 lakhs. 
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Shiv Nadar Ins琀椀tu琀椀on of Eminence is fully commi琀琀ed
to the UN Sustainable Development Goals (SDGs).

We have embraced a four-pronged strategy for SDGs
through teaching, research, our core ins琀椀tu琀椀onal

prac琀椀ces, and partnerships.

Deepa Hazra琀椀
Sr. Manager, O昀케ce of the Vice-Chancellor

 deepa.hazra琀椀@snu.edu.in 
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