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T |

GREETINGS FROM BIHAR STATE BIODIVERSITY BOARD!

The Board family is delighted to present the inaugural issue of the journal
'Biodiversity Bihar'.

In this first issue we are publishing highlights of activities during January -
July 2026 and a few articles and material from short studies. We expect that these

contain something interesting or knowledgeable for the readers.

e D

e hope that this journal wil
eventually evolve into very useful
forum for information and knowledge
sharing in the efforts for conservation
of biodiversity and discussion on
different subjects related to

\biodiversity. )

Walking Catfish (Clarias batrachus)

Ifa aR, wfed, iR g w9 fafdear oig

Amit Kumar, Secretary, Bihar State Biodiversity Board
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/ Integrating Urban Biodiversity into \
| Infrastructure, Landscape Architecture and Planning \
through Technology-Driven and Nature-Based Solutions

=

@%

Prof PK. Jain CHIEF GUEST Sribheratuyol
DIRECTOR, NIT PATNA Shri Dipak Kumar Singh Chairrman, BSBB
" GOVT. OF BHAR

DG cum Chief ln%mg Commissioner

@9

Special Guest Special Guest

Neegma Soni £ Dr. S. Chandrashekhar Sri Amit Kumar
:jrector 933'1"‘9“‘ O Chief Conservator of Forest Secretary, BSBB
Iscape and environment Govermnment of Bihar Bihar Government of Bihar B
Planning, DDA Delhi

i Ar. Anupam Sunil

ée'ﬂusé‘x (écéﬁgﬂ ATPS, Urban Development and
y

Housing Government of Bihar
Saturday, 16 May 2026 | 09 AM ONWARDS

Special Guest

National Institute of Technology Patna, Ashok Rajpath
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INTERNATIONAL DAY FOR BIOLOGICAL DIVERSITY 2026
AGTING LOCALLY FOR GLOBAL IMPACY

e 3 oifies FE @ AR [
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Stakeholder Consultation Workshop on /
Trade and Marketing of Biological Resources
in Bhagalpur =
2 e 4

Thursay,14° May2026  10:30 AM Oowards | Sundarvan, Bhagaipur

> 18 Tg, 2026 DI oA oclo HART YT ISTRYIR], HoTrhRyR # et Siq fafderdn
ARETT IR AT Ud el AHTET

foTg R BRI |

Funded by
Bihar State Biodiversity Board

Seminar

Urban Biodiversity €

15 May 2026

Jointly Organized by

smigha da fafe
e

(/= WIERNATIONAL DAY
(GhLL it

i Emerging
€hallenges and Sustainable Pathways

of Civil and Birla Institute of Mesra
Department of Botany, Babasaheb Bhimrao Ambedkar Bihar University
Organising Secretaries Joint Conveners
Dr. Neelam Kumari & Dr. Ranjana Kumari &
Dr. Kirti Avishek Dr. Sukalymn Chakraborty

o s

2N e e |
M@  indian Institute of Management
sriican  BodhGaya

o

18th May, 2026 | IM Bodh Gaya

Panel Discussion on “Access Benefit Sharing of Forest Produce in Bihar”

@ & &

. shivenau . sevontave s (1esa)

o ars pravap singn

i 2

TheErightenngi |

Stakeholder Consultation on Distribu
Trade, Marketing (Value Ad
Resources in Aurangabad, G

“Acting Locally for Glot

Session Highlights
A High-Level Stakeholder Consultation on

AW Panel Discussion on “Access Benefit Sharing of
ihar”

Forest Produce in Bil
Presentation of Field Survey Findings from Gaya,
Rohtas & Aurangabad
_a» Dialogue on Biodiversity Entrepreneurship, Patron
Trade and Value Chains Prof, Vinita Sahay
Director
A Herbal Biodiversity Walk & Indigenous 1IM Bodh Gaya
Plantation Drive
Conveners
- Adoption of the “Bihar Biodiversity Action Dr. Payal Dey
Statement” Dr. Anup Soren

Wt oam Xnes S
Indian [nstitute of Management IO
Bodh Gaya

INTERNATIONAL DAY
@ FOR BODIVERSITY 2026

et e e

Biodiversity Governance and ABS

> 18 TS, 2026 DI 3MMSo3MgoUHo, ST § IR # a9 SUST & JIMHH U4
ATI—ATE R (Access and Benefit Sharing) v R BRI

N
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> 20 S, 2026 HI o do YHo Jo, 3IRT H Sig fAfIerdr HReror &1 qememT

Local Convener from
Maharaja College, Ara

Date: 20 May 2026

Venue: Sabhagar Hall,
Ground Fleor, Main
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wear-rs waray @ Trayan srsars

INTERNATIONAL DAY

FOR BIODIVERSITY 2026

wrgg Ve ally for

S

STAKEHOLDERS' CONSULTATION WORKSHOP

Urban Blodiversity Assessment Study, BSHB

Dr. Gaurav Sikka,
P1, Governance &
Management Domam

“&IMMWMNWM Urban Planning”
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Students Competitions”

Dr. Kanchan Kumari, PHOTOGRAPHY
PL. Biological Sc. For Bmdl\-cml_\'. COMPETITION
related Studies

1.Prof. Sanjay Kunfar Ad trative Building, A- N. College CSIR_NEERL POSTER
2.Dr. Dweepika S. Singh  VKSU, Ara, Bhojpur = Patna. Bihar Zonal Office, Kolkata COMPETITION
aean
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MISSING FIREFLIES: FADING BIODIVERSITY

Congregation of firefly population at night.

Growing up in a quiet village nestled in the heart of Bihar's Nalanda district, summer
nights used to belong to a silent, glowing theatre. As twilight deepened over the
tields, hundreds of tiny, floating lanterns, jugnus — the fireflies or glowing worms
would spark to life. They transformed ordinary village paths, irrigation ditches, and
orchard canopies into a pulsating galaxy. It was a sensory staple of childhood. Today,
walking through those same paths, the darkness is heavy, uniform and startlingly
empty. The fireflies have quietly vanished. This of loss is no longer just nostalgia; it

is a manifestation of global decline in firefly abundance.

How Fireflies Glow and Communicate: Fireflies, belonging to the family
Lampyridae, are beetles known for their bioluminescent signals. All fireflies glow
brilliant, but its light production varies across their lifespan and species.
Interestingly, all firefly larva can produce light, but not all adults. The fireflies are
split into two groups: those glowing at night to find mates (flashing fireflies and
glow-worms), and the "daytime dark species" that are active during the day and
produce little to no light. Fireflies communicate using bioluminescence, generated
by a chemical reaction. An enzyme called /Zuciferase oxidizes a compound called
Iuciferin and the light produced is used as a species-specific code to attract mates.
However, daytime-active fireflies rely on species-specific airborne scents called

pheromones to track down mates in broad daylight.
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Firefly Egg and Adults (female and male)

Life-cycle: Fireflies are predatory beetles undergoing complete
metamorphosis. For nearly two years, firefly larvae live completely out of sight in
damp, undisturbed soil, leaf litter, and muddy embankments. The flashing adult we
see flying around only lives for a few weeks, driven by a single purpose of
reproduction, making them highly sensitive ecological indicators. They act as natural

pest control agents by hunting down snails and slugs.

Diversity and Collapse of Fireflies Populations: Globally there are about
2400 described species in 11 sub families of the family Lampyridae. A checklist of
fireflies recorded in India document 92 species with 60 per cent endemic to the

country.

Firefly is strongly correlated with pollution-free environments characterized
by undisturbed soil, high humidity, low artificial light, and pure water sources. Since
they occupy distinct environmental niches across their life cycles, their
disappearance serves as a warning system for broader ecological degradation and

systemic loss of biodiversity.

Global reviews identify habitat loss, light pollution, and intensive pesticide
use as the primary drivers of Lampyridae mortality. In India, a pioneering firefly
census by Dr. Virendra Prasad Uniyal and Dr. Nidhi Rana provided stark,
quantifiable evidence of this rapid collapse. By mobilizing hundreds of ordinary
citizens to track populations, this massive citizen-science initiative revealed a
shocking 76% decline in firefly sightings across the country in just a single year—
with records plummeting from roughly 26,000 sightings down to a mere 6,139.

Several localized studies turn this nationwide data into stark reality. For
instance, in Barrankula village in Andhra Pradesh, researchers tracking the firefly
Abscondita chinensis documented a catastrophic crash: populations declined from
over 500 individuals per 10 m? in 1996 to fewer than 20 by 2019. This collapse was
due to pesticide runoff from paddy fields and changing weather patterns.

In Bihar, where agricultural dependency intersects with massive rural
electrification and rapid infrastructure shifts, fireflies face a multi-pronged crisis.

Heavy tilling physically crushes larvae, chemical runoff disrupts the soil food chain
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(bioaccumulating toxins up through the snails they eat), and modern high-glare
LED streetlighting effectively blinds the remaining mating adults. Therefore, even
in the absence of a formalized national red list, localized extirpation (extinction in a
specific geographic area) in districts of Bihar is highly probable. The empty night

skies are an unwritten data point to a very real, undocumented ecological collapse.

The collapse of firefly populations in general boils down to a distinct

ecological formula:

1. Intensive Agriculture: Heavier tilling and chemical pesticides disrupt the
delicate soil microhabitat where firefly larvae develop and obliterate their

primary food source.

2. Utrbanisation led Habitat Loss: Damage of natural soil floors, paving, and
intensive grooming of lawns destroy the microhabitats required for larval
survival and their prey (snails and slugs). Concretisation, tiling etc., replaced
natural, muddy margins destroying the exact humidity levels the larvae need to

survive.

3. Light as Pollution (The Blinding of a Signal): More than three-quarters of
firefly species are nocturnal or crepuscular, relying entirely on species-specific
flash codes to locate mates. Fireflies are blinded by bright outdoor LED light,

tailing to find each other to reproduce.

Citizen Science as savior: from Observers to Actively Mapping the
Dark : Reversing this decline requires a clear understanding of exactly where and
how fast populations are shrinking. However, because Lampyridae activity is highly
seasonal and restricted to specific hours of the night, traditional, localized academic
surveys are logistically insufficient to track them at a landscape scale.

The most effective way to map this ecological shift is by mobilizing a
decentralized network of Citizen Scientists. Engaging the public transforms a
shared cultural fondness for fireflies into a powerful mechanism for large-scale

data collection:

1. Standardized Population Tracking: By utilizing established community
frameworks such as logging incidental sightings on open-access platforms like
iNaturalist or participating in dedicated regional surveys, ordinary citizens can
record presence, flash frequencies, and ambient light levels.

2. Documenting the Baseline: Community data provides essential, long-term
spatial baselines. Importantly, recording negative data (verifying where fireflies
used to be but are no longer seen) is just as critical as positive sightings for

identifying local extinction hotspots.
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3. Targeted Conservation Action: When local communities actively track
fireflies, it naturally drives localized conservation victories. This can manifest as
grassroots "Dark Sky" initiatives to dim outdoor lighting dutring peak mating
seasons (typically May to August), the preservation of wild, untamed boundaries

rich in leaf litter, and a collective reduction in cosmetic pesticide use.

The fading of fireflies is a poignant reminder of how easily the common can
become rare. By blending systematic biological tracking with the eyes and ears of a
committed public, we can map the remaining sanctuaries of these nocturnal beetles

and ensure that the natural magic of our dark landscapes does not completely vanish.

Dr. Rashmi Kumari

Assistant Professor, Department of Zoology, College of Commerce, Patna

48



Red Avadavat Amandava amandava

ARTICLES

Fieldworks of Young Professionals




BLACKBUCK IN BUXAR AND BHOJPUR PLANS -
COEXISTENCE AT CROSSROAD

Between southern tributaries of the River Ganga, the Karamnasa and the Sone
River lie Buxar and Bhojpur districts of Bihar. Its vast cultivation plains cradle herds
of Blackbuck. The herds are visible beneath shrunken shades or in open fields from
roads and railways. This historic charm of wilderness endures in densely cultivated
tracts. The Blackbuck (Awntilope cervicapra) is accorded the highest level of legal
protection in India under Schedule I of the Wildlife (Protection) Act, 1972. Our survey
team visited nine villages of Buxar and Bhojpur and had a profound encounter with this
graceful antelope that has chosen to remain our neighbor, persisting in the margins of our
farms and homes, and even industries. The prospect of long-term survival of these wild
denizens seemed bleak to me. Yet, in the faces of the local farmers, I found a reservoir of
hope. Their non-retaliatory attitude and shared ecological wisdom of the farming community
suggest a "'state of harmony".

The former Chief Wildlife Warden of Bihar, S.P. Shahi, in his magnum opus,
‘Backs to the Wall- Saga of Wildlife in Bibar, India’ immortalized the resilient wild spirit
that has historically adapted to the agricultural landscapes of these plains.




A Sophisticated Social Tapestry: Blackbucks live in a dynamic social group
known as fission-fusion group system. Unlike rigid structures of other ungulates,
their herds are fluid, constantly merging and parting across the open agricultural
plains. The landscape is populated by three distinct configurations: the vigilant
Female herds, scanning the horizon for tremors of danger; the spirited Bachelor
herds of young males engaged in playful sparring; and the striking Harem herds,

where a dominant territorial male guards his group with unwavering intensity.

Narrating Life in Spiral Horns: These animals carry their life histories as headgear.
Their magnificent spiral horns serve as natural markers of their journey to maturity.
Fawns under six months show only tiny buds, while yearlings develop short, straight
horns. As they transition into sub adults (1-2 years), the first elegant spiral appears.
By the time a male reaches his prime (3-5 years), he boasts thick, dark antlers with
two to three well-defined corkscrew spirals, standing as a striking testament to his

survival in the open fields.

Age class Horn characteristics Other visible features
< 6 months | No horns or tiny horn buds ?Oth sexes look similar; light
awn coat.
6-12 months Short, straight horns (5-15 cm); no | Male resembles female; light
spirals brown coat.
1-2 years Horns lengthen (15-35 cm); first Coat starts darkening; body
(Subadult) spiral begins becoming more muscular.
2-3 years Well-developed horns (35-50 cm) | Upper body noticeably darker;
(Young adult) | with 1-2 spirals sexually mature.
: : Dark chocolate-brown to
3-5 years Long, thick horns (50-70 cm) with .
(Prime adult) | 2-3 well-defined spirals 12X g IS67 5 0iT
territorial males.
>5 years Horns usually at maximum length; s ey sl greplig bedy
(Older adult) | tips may appear worn or broken srey ol lezngi, lult o ghe
P Yy app changes little.

Age-based Morphological Characteristics of Blackbuck




area appear notably gaunt, with their visible ribs signaling a decline in physical
condition. Professional wildlife health management is essential with measures such
as, nutritional enrichments like salt and mineral licks, grassland rejuvenation with
palatable grasses and waterholes. Here, natural grassland ecosystem are facing
escalating anthropogenic disturbance due to industrial expansion, most notably
observed within BIADA industrial zone in Nawanagar. Extensive operations of
Ethanol and Beverage factories cause deafening cacophony of machines and heavy
vehicles. A layer of dark particulate soot covers the verdant vegetation. This
crossroads presents a grim reality while the Blackbuck is enduring but it cannot
graze on dust forever. Beyond conspicuous pollution, these water-intensive
industries threaten groundwater, creating conflict between development and the

survival of both wildlife and local farming communities.

The Choice before Us: Conservation is a conscious choice to balance biodiversity
imperatives and development pressures.
By recognizing these agricultural areas and
the industrial pockets as Other Effective
Area-based  Conservation  Measures
(OECMs) or Biodiversity Heritage Sites,
the ideals of coexistence of the wildlife
and the human community could be

realized. Our true progress will be

measured by whether these graceful
antelopes continue to sprint across grasslands surviving in the agriculture

landscapes of Buxar and Bhojpur for generations to come.

Sakshi

Young Professional, Bihar State Biodiversity Board, Patna




YELLOW SEMAL: SIGNIFICANCE FOR AGRO-
POLLINATION AND CONSERVATION

/

The Semal, Bombax cetha commonly known as
the Silk Cotton Tree or Red Silk Cotton Ttree, is
an ecologically important deciduous tree of the
family Malvaceae distributed across tropical and

subtropical regions of South and Southeast Asia.

It occurs in moist deciduous forests, riverine

tracts, agricultural landscapes, and alluvial plains,

)

nectar-rich flowers, the species plays an important role in supporting pollinators,

and is well adapted to flood-prone ecosystems.

Owing to its rapid growth, broad canopy, and

birds, and associated biodiversity. The bright crimson-red flowers are primarily
bird-pollinated; however, rare yellow-flowered variants attracting honeybees and

other insect pollinators have also been reported from India and China.

POLLINATOR VISITS

COMPARISON
No. of flowers per tree
Bird visits per hour
Honeybee visits per hour
No. of fruits per tree
Fruit set (%)

Red-flower individual (n=5)

Yellow-flower individual (n=5)

10,050 * 4,452.252

9,780 *+ 2,031.507

79 + 14.272

34.80 + 19.61b

100.40 £ 63.792

360 + 114.67°

362 £ 102.32#

186.20  66.52>

3.27 £0.93

1.08 £ 0.56P

Notes: Data are presented as Mean * Standard Deviation. Values followed by different superscript letters (b) within a row
indicate significant differences (p<0.05) | Source- Xiang & Ren, 2019.




Yellow-flowering  Semal  has
been  observed in  Bihat,
including at Ghashi Pakar village,
Barmadiya Panchayat, Chakia
- Block, East Champaran district
(26°26'38.5"N,  85°02'24.5"E)
and at Baruari, Benibad near
NH-57 in Muzaffarpur district
(26°08'59.6"N,  85°43"20.2"E).
Such  low-frequency  floral
polymorphism is ecologically

significant. Flower colour

variation influence pollinator
Sl 00 Kot " attraction, reproductive ecology
and adaptive fitness. Yellow Semal variants attract both birds and bees, thereby
increasing pollinator diversity. In the context of declining pollinator populations
and habitat fragmentation, nectar-rich native tree species are important for agro-
pollination and biodiversity conservation. Documentation on Yellow Semal in India
remains very limited. This article aims to document occurrence and ecological
significance of Yellow Semal with reference to pollinator support and conservation

importance.
Scientific Basis of Yellow Flower Occurrence

The yellow flower trait of Semal is attributed to genetic and biochemical
variation influencing floral pigment expression. Its red color results from
anthocyanin pigments. But less anthocyanin with relative dominance of flavonoids
and carotenoid-associated pigments lead to yellow flower formation. Floral colour
polymorphism is ecologically important as it influence pollinator and visit behaviour.
Yellow flowers are often more attractive to a wider range of insect pollinators,
including honeybees, thereby potentially increasing pollinator diversity and

reproductive success.

From an evolutionary view, this variation represents an adaptive trait
contributing to genetic diversity, ecological resilience, and pollination flexibility
within the species. Rare floral morphs enhance species survival under changing

environment by broadening pollinator interactions to strength adaptability.




Pollinator Role and Ecological Significance

The Yellow Semal plays a significant role in strengthening pollination
ecology by supporting functional agro-ecosystem processes. Unlike common red-
flowered Semal that are largely bird-pollinated, the yellow variant attracts a wide
spectrum of pollinators like birds, honeybees, diverse insect groups, and nocturnal
nectar-feeding bats. Such a multi-pollinator system enhances pollination
interactions, facilitates long-distance pollen transfer, and improves reproductive
assurance under fragmented ecological conditions.

Studies find that yellow Semal possess adaptive features associated with
greater herkogamy (spatial separation to avoid self-pollination) and lower dichogany
(temporal separation to avoid self-pollination), thereby consistent to genetic

improvement.




The species is an important forage resource for honeybees, supporting its
colony strength, brood development, and seasonal nectar availability. This
ecological role is pivotal in the context of global pollinator decline affecting directly
agricultural productivity, food security, and ecosystem stability. It’s really

bewitching to find the intricacies and interdependence the healthy nature render.

Bee-mediated pollination is mandatory for several agri-horticultural
productivity like mustard, litchi, pulses, oilseeds, and vegetables. Yellow Semal as a
supportive species for pollinator conservation enhance of agro-pollination services

in surrounding agricultural landscapes.

Recent initiatives by the National Highways Authority of India to promote
bee corridors and pollinator-supportive plantation along highways highlight the
importance of nectar-rich Yellow Semal in maintaining ecological connectivity and
pollinator habitats. Yellow Semal is not only a rare floral variant but also an
ecologically valuable species with potential importance for pollinator conservation,

ecosystem services, and climate-resilient agro-ecological systems.
Conservation Context in other states

In Jabalpur, Yellow Semal is being conserved through initiatives undertaken
by the State Forest Research Institute. The institute has emphasized ex-situ
conservation and propagation of rare and ecologically important plant species
through controlled nursery development, poly-house facilities, and medicinal plant
conservation programs. Such initiatives highlight the growing recognition of Yellow
Semal as a species of ecological, genetic, and conservation significance. (SFRI,

Jabalpur Annual Report; Madhya Pradesh Forest Department reports)
Propagation Methods

Propagation of B. ceiba can be achieved through both seed and vegetative
methods. Seed propagation is suitable for afforestation and plantation programs;
however, seedlings often do not retain the rare yellow-flower trait because of genetic
segregation. Therefore, vegetative propagation methods such as stem cuttings, air
layering, budding, and grafting are preferred for producing true-to-type yellow-
flowering plants. In addition, tissue culture and micro-propagation techniques offer
considerable potential for rapid multiplication, ex-situ conservation, and large-scale

propagation of this rare floral variant.
Conservation Strategy

Being such an ecologically and culturally important nectar-rich species that
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supports pollinators, birds, and associated biodiversity the Semal conservation
requires an integrated approach combining scientific documentation, habitat
protection,  propagation,  and
community participation. Geo-
tagging of Yellow Semal trees is
important for mapping rare
individuals, monitoring population
status, and identifying priority

consetrvation sites.

Community  participation
and local stewardship are necessary
for long-term conservation, where
traditional ways safeguard rare
trees and their habitats. Nurseries

can facilitate saplings for

agroforestry and afforestation.
Since seed might not retain the yellow-flower trait, clonal propagation such as
grafting, layering, tissue culture can be opted for multiplication of true-to-type

plants.

Inclusion of Yellow Semal in plantations along roadsides, institutional
campuses, agricultural field boundaries, riverine belts, and degraded lands can

improve ecological connectivity and pollinator stability.

The ecological and conservation significance of the rare Yellow Semal,
Bombax ceiba, observed at selected locations of Bihar represents a rare floral
polymorphism with important implications for pollination ecology, biodiversity
conservation, and climate-resilient agro-ecosystems. Its ability to attract a wider
range of pollinators like bees, birds, insects and bats, indicates its role in

strengthening pollinator networks necessary for agricultural production.

Overall, Yellow Semal should be recognized not only as a rare botanical
occurrence but also as an ecologically valuable species with considerable importance
for biodiversity conservation, pollinator support, and sustainable agro-ecological

landscapes.

Kumud Ranjan

Intern, National Biodiversity Authority
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INDIAN HARE IN SHANKARPUR PAHAD, MUNGER:
AN INDICATOR SPECIES OF OPEN ROCKY HABITATS

At the mention of wildlife conservation, our mind instantly imagines dense multi-
canopied forests. Open Natural Ecosystems (ONEs) like grasslands, semi-arid
savannas, rocky scrublands etc. are usually misunderstood as wastelands in the
context of wildlife conservation. This erroneous label ignores their true ecological
complexity. Shankarpur Pahad in Munger, Bihar, stands as a real counter-narrative
to this myth of open natural ecosystems as wildlife wastelands. This ancient hill is a

thriving inselberg scrubland an isolated rocky outcrop supports a specialized
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terrestrial island of biodiversity. Through differential weathering, its resistant

quartzite cores maintain the hill's height, while its sedimentary zones weather into a




loose, iron-rich red lateritic soil substrate necessary to sustain life. This micro-
habitat hosts a rich flora of more than 70 plant species. Lithophytic vegetations
grow firm within its rock fissures against severe environmental and thermal stress.
This specialized flora provides the foundation for an intricate food web. The Pahad
serves as a biological refuge for rare wildlife, including the endangered Bengal

Monitor Lizard (Varanus bengalensis), a strictly protected Schedule I species.

The Black-Naped Hare Indian Hare (Lepus nigricollis), family
Leporidae, class Mammalia is native to the Indian subcontinent. Characterized by
the black patch running down the back of its neck and a bridled, earthy coat, a
perfect camouflage against weathered rocks and equipped with large, rotating ears
to capture the faint rustle and the high-set eyes with an almost 360-degree field of
vision, this small herbivorous mammal has been able to survive in the open rocky

scrubland, the fragmented and uneven wildlife microhabitat.
HARE POPULATION AS AN INDICATOR OF ECOSYSTEM HEALTH

Hares connect vegetation, predators and ecosystem balance

STABLE & VIBRANT & b DECREASING OR STRESSED £\

What It Indicates About the Ecosystem A KEY LINK IN What It Indicates About the Ecosystem
THE ECOSYSTEM

\" =¥ Seedling regeneration
- is successful.
w Vegetation cover <=

is sufficient.

A\ Habitat quality may be
deteriorating.

—> A\ Food resources
become limited.

M Predators have a
reliable prey base.

A Predator populations
can be affected.

PREDATORS

#& Micro-habitats remain \ h ﬂ
functional. +

BALANCED FOOD WEB

@ The ecosystem is O
resilient and balanced. 3

HEALTHY ECOSYSTEM

o, -

A Ecological interactions
begin to break down.

The ecosystem may be
experiencing stress or
degradation.

- B T

= ’ Monitoring hare populations provides early warning signals s
about ecosystem health and helps guide conservation actions. = ::"

~> Sx

Ecological Role -As a primary consumer, the Indian Hare translates plant energy
into the protein that sustains local predators, raptors, insects etc of the island's food
web. Its daily foraging behavior shapes the vegetation landscape through profound

mechanisms like:

Natural Pruning: The hare feeds primarily on soft leaves of seedlings and
germinated seeds. Its constant nibbling acts as a regulatory mechanism. By eating
out fast-growing, invasive plant species, it prevents them from monopolizing the
scarce soil resources and choking out slower-growing, specialized lithophytic
vegetation. This ensures the hill maintains its rich botanical diversity instead of

turning into a monospecific community.




Endozoochory (Seed Dispersal): the hare hops the rugged terrain extensively to
forage and consumes variety of seeds. Many of these pass through its digestive tract
unharmed to establish scattered sprouting as its nutrient-rich fecal pellets get
deposited in the area. These processes ensure new generation of vegetation directly

in distant rock crevices and micro-habitats.

Bioindicator: The Indian Hare serves as the ultimate biological indicator species

for Shankarpur Pahad, which indicates the status of its environment and ecosystem.

Ecological dynamics of hare population and its implications While highly
adaptable across the country, the hare population on Shankarpur Pahad relies on a

tragile, highly specific diversity and density of emerging seedlings.

Changing weather patterns, heavy human encroachment, or soil erosion disrupt the
delicate micro-habitats where these seeds sprout, the hares are the first to
experience food scarcity. A drop in hare population is an immediate biological

indicator to signal the severe stress of hill's foundational plant life.

Shankarpur Pahad: A potential
heritage site and shield for locals
Shankarpur Pahad acts as a critical
natural bulkhead protecting the low-
lying areas of Munger from the
seasonal floodwaters of the River
Ganga. It behaves as a physical levee,

preventing floods from laterally

: , , spreading into human settlements.
The local puation rely on it for:
Livelihood: Seasonal collection of Mahua (Madbuca longifolia) anchored by two
ancient, historic Neem groves, and various medicinal herbs.

Resilience: Serving as a high-ground refuge for livestock during heavy flooding
events.

Culture: Acting as a spiritual anchor, housing the revered Radha Krishna Temple.
This fragile ecosystem faces severe threats from urban encroachment, stone mining
risks, and the spread of invasive species like Mesosphaerum snaveolens (Popti). During
early hours, Indian Hares can be seen in rocky crevices. Experts from BSBB (Bihar
State Biodiversity Board) surveyed the site and recommended its conservation. With

local support, declaring Shankarpur Pahar a Biodiversity Heritage Site (BHS) u/s
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37 of Biological Diversity Act, 2002 amendment, 2023), has become an urgent
necessity.
This unique landscape can be preserved for coming generations with following

measures:

* Fencing the limits of the Precambrian quartzite outcrop to halt encroachments;

" Zonation: Segregate the Pahad into designated zones for controlled human
activities (like seasonal collection, pilgrimage to the temple) while strictly
isolating core wilderness zones;

* Habitat Restoration: Nurture degraded pockets back to health by eradicating
invasive weeds to make available more the micro-habitats of native seedlings.

* Eco-Cultural Infrastructure: Addition small, compatible, non-intrusive
infrastructure, like dedicated water pools for wildlife, track for pilgrims to reduce

human trampling,.

Recognizing Shankarpur Pahad as a Biodiversity Heritage Site would not only
protect its unique biodiversity but also serve to ameliorate the natural shield for
local communities. Conservation today will ensure future generations the benefits

from this remarkable landscape.

Dr. Pawan Ekka
Ex-Young Professional, Bihar State Biodiversity Board
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SMOOTH-COATED OTTER

Status along the Ganges Riparian Zone, Patna, Bihar
Based on Field Survey: Anta Ghat Road to Ganges Stretch, Grid No. 30 [23, 24, 26, 27 May 2026
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The Smooth-coated Otter (Lutrogale perspicillata) is the largest of the three Otter
species found on the Indian subcontinent and one of the most ecologically
significant apex predators of freshwater. Classified as Vulnerable on the IUCN Red
List, this semi-aquatic mustelid has experienced severe population declines across
its historical range due to habitat loss, prey depletion, illegal hunting for its pelage,
and the pervasive degradation of riverine ecosystems through pollution, sand-
mining, and altered hydrology. The
species is protected under Schedule
IT of the Indian Wildlife (Protection)
Act, 1972. In India, the Ganga basin
historically constituted one of the
most important corridors for this
species; however, the combined

pressures of a burgeoning human

B RSN ' _
Smooth Coated Otter =~ "M =aE - population, accelerating

urbanization, and chronic river pollution have rendered confirmed sightings
increasingly rare. Against this backdrop, the present account documents and

contextualizes track evidence of Smooth-coated Otters recorded during a structured




biodiversity survey conducted on 24 May 2026 along the Anta Ghat Road to Ganga
Stretch in Patna, Bihar (25.62334° N, 85.15172° E). The findings are examined
alongside existing literature pertaining to otter occurrence and ecology specifically
in Bihar, providing a localised conservation baseline for this neglected urban-
riparian population.

Species Profile

Taxonomy and Distribution

Lutrogale  perspicillata (1. Geoftroy
Saint-Hilaire, 1826) belongs to the
family =~ Mustelidae,  subfamily
Lutrinae. It is distributed across . "
South and Southeast Asia, with the
core of its range spanning the river
systems of  India, Nepal, 7,
Bangladesh, Myanmar, and the

Malay Peninsula. Distribution of Smooth Coated Otter

Physical Characteristics and Track Identification

Adult Smooth-coated Otters (Lutrogale perspicillata) are large, semi-aquatic
mammals characterized by their dark brownish-grey coats, webbed feet, and heavy,
muscular tails. Due to their elusive nature, researchers primarily monitor them via
distinct riverbank footprints that feature an asymmetric five-toe arc, visible webbing,
and tail-drag furrows. In May 2026, 1.2 by 3.2 cm prints matching these exact
morphological criteria were discovered at Anta Ghat, successfully confirming the

species' presence and aligning with historical otter surveys along Bihat’s riverbanks.

Field Findings — Anta Ghat, Patna (May 2026)

Survey Context and Methods

As part of the Urban Biodiversity Assessment along Patna's Anta Ghat
riverfront, track-transect surveys were conducted across a highly heterogeneous
urban-floodplain ecotone featuring sandbars, mudflats, and dense grasses. Despite
the presence of municipal waste and sewage in the area, the survey yielded a
significant mammalian discovery: six distinct otter trackways on the mudflats.
Originating at the water's edge, these tracks extended inland and terminated in the
dense riparian grass, highlighting how this urban-adjacent habitat still supports

critical wildlife.
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The following key characteristics were documented for each trackway:
* Print dimensions: 1.2 cm (length) X 3.2 cm (width)
* Toe arrangement: five-toed, asymmetric arc, consistent with Lu#rogale
perspicillata
e Claw impressions: short and stout, visible in damp silt substrate
* Webbing traces: partial webbing impressions visible between toes in
multiple prints

e Directionality: all trackways traversed from the river edge towards the

grassy inland patches

Photographic documentation print impressions carried out, capturing both
overview images of the trackway context and close-up measurements. The
preponderance of evidence — substrate, dimensions, morphology, directionality,

unambiguously supports identification as Smooth-coated Otter.
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Habitat Utilization and Ecological Interpretation

The six trackways at Anta
Ghat suggest that the resident

otter group (likely a family group,
as Smooth-coated Otters are
among the most social mustelids,
living in cohesive groups of up to
10-12  individuals) is actively
exploiting the grass patches as

terrestrial refugia from the high

9E
of

an intact, continuous zone of grassland immediately adjacent to the silt banks is

&

levels of anthropogenic activity concentrated at the river's edge. The availability

therefore a critical habitat requirement that must be maintained for this population

to persist within the urban riverfront.
Smooth-coated Otters in Bihar — A Review of Existing Evidence

Historically, Smooth-coated Otters in Bihar have primarily been recorded in
undisturbed, fish-rich river corridors like the Gandak and Son, often sharing
habitats with Gangetic dolphins in protected areas such as the Valmiki Tiger
Reserve and Vikramshila Sanctuary. While their presence in densely populated
urban centres is considered rare, seasonal sandbars and mudflats along Patna’s
Ganga riverfront can support their foraging and resting needs. Following occasional
naturalist sightings since the mid-2010s, the discovery of six distinct trackways at
Anta Ghat in May 2026 provides significant, concrete evidence that a resident or
semi-resident otter population is successfully utilizing this urban riverfront year-

round.
Threats to the Patna Otter Population

The survey documentation at Anta Ghat also recorded several significant
and immediate anthropogenic threats operating within or adjacent to the otter's
apparent habitat use zone. These threats must be understood and addressed if the

urban riverfront population is to persist.




Feral Dog Predation

The movement pathways of the otters
— crossing open mudflats and entering
grassy patches that are also frequented by
large numbers of free-ranging feral dogs. The
lack of any buffer between otter movement
corridors and dog-frequented zones at Anta

Ghat is of particular concern.

Illegal Fishing and Net Entanglement

The survey noted the presence of
human fish-netting zones within the otter's
likely foraging range. Gill nets and drag nets
set in shallow water sections pose acute
entanglement and drowning risks to otters,

who, as breath-holding divers, cannot free

themselves ~ from  submerged  net
entanglement. Localized and artisanal fisheries operating without coordination with
wildlife management authorities are a persistent threat to Gangetic otter

populations across Bihar and adjacent states.

Pollution, Sewage Discharge, and Solid Waste




Moderate-to-high plastic waste and active sewage discharge at Anta Ghat
Road severely threaten local otters. As apex predators, they are highly vulnerable to
bioaccumulating pollutants and heavy metals from their prey, alongside the
mortality risks of plastic ingestion. Furthermore, sewage depletes dissolved oxygen
and degrades benthic habitats, ultimately reducing the fish populations these otters

depend on for survival.

Habitat Disturbance from Human Activity

Constant human activity at Anta Ghat restricts otters to narrow nocturnal
foraging windows, increasing their vulnerability to dogs and fishing nets. Despite
these pressures, their presence in Patna’s urban riverfront reveals a more resilient
and adaptable population than previous rural records might suggest, provided
essential habitats like grassland holts and undisturbed banks are protected. As a
crucial ecological indicator for Bihat's Gangetic ecosystems, the Smooth-coated
Ottet's survival in this urban environment presents a vital conservation opportunity

that requires immediate, targeted intervention.

Md. Shahbaz
Intern, Bihar State Biodiversity Board




SEARCHING FOR BIRDS AT ROCKY OUTCROPS
OF KAIMUR

“eBird says “Common Babbler” is rare, then how come I see 10 of them hopping

in front of my eyes?”

We were at Kaimur Hills in Rohtas district, on the way to two famous
waterfalls - Manjhar Kund and Dhuan Kund, when the team decided to stop to

survey the plantation efforts done by the Rohtas Forest Department.

It was 6:30 am when suddenly the silence of the hills was broken by loud

repetitive calls.

I look to my left and =
tind a Gray Francolin perched r

on a scrub calling loudly. The |

francolin is joined by two very |

familiar faces; Red-vented
Bulbuls, their liquid calls
adding to the chorus.

The reddish yellow
path ahead on which our field

vehicle was supposed to
proceed was teeming with bird activity comprising of many species. The Common
Babblers hopping away foraging, a group of House Sparrows vigorously dust

bathing, Asian Green Bee-eaters swooping down to catch insects all under the




watch of a migratory Brown Shrike perched on a Ber shrub probably searching for

reptiles to impale.

Without further ado we moved on to our next site which were the waterfalls.
I got out of the vehicle and saw scores of large swifts zooming around the top,
which were identified as Silver-backed Needletails. As we stepped near waterfalls,
we were greeted by a Brown Rock Chat. We looked around trying to catch a glimpse
of more birds and found Pigeons. Interestingly, these turned out to be Rock Pigeons,

the wild ones, not the feral ones that we have become used to in the cities.

Soon, the rapid survey had come to an end and it was time to head back,
while returning, we could observe few of the previously spotted bird species now

slowly going about their day.

Within two hours we had recorded some 33 species of birds, very much
associated with the habitat but some extremely uncommon in case of sightings. A
reminder that rocky outcrops and plateaus even though a stark opposite to forests
when viewed by common eye are extremely biodiverse and hard to ignore on their

own.

Harshita Prakash
Young Professional, Bihar State Biodiversity Board
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It is a happy coincidence that the inaugural issue of the Board’s magazine - Biodiversity
Bihar, has been published in the month of August.

Since 2011, ‘Bihar Earth Day” has been observed annually on August 9 on this day, special
events are organized across the state, and pledges are made to undertake practical efforts for
environmental protection. This date aligns with the ‘August Revolution’ associated with the
nation's freedom struggle. Undetlying the observance of Bihar Earth Day is a strong spitit of
revolutionary resolve to protect nature and the environment.

This year, Raksha Bandhan also falls on August 28th. A tradition has been established in
Bihar of tying Raksha Sutras around trees on this day, symbolizing our commitment to protecting
nature.

This yeat, on August 15th, we will enter the eighth decade of the country's independence.
The conservation and management of natural heritage and resoutces play a pivotal role in the
progress of an independent nation. Also, the humanistic vision of freedom encompasses
compassion for the creatures of the natural world and the concept of their practical conservation.

Biodiversity conservation is intrinsically linked to all these themes and aspects. The
conservation of nature and the environment is intimately linked to the conservation of biodiversity.
We hope that our journal "Biodiversity Bihar," will serve as a medium for disseminating

information, fostering dialogue, and catalysing efforts towards the conservation and enhancement

of biodiversity in Bihar.
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