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Microplastics Pollution Threatens 
Goa’s Estuarine Fisheries and Human 

Consumers 

Sub-headline: 

A study traces microplastic 
contamination in fish, analyses factors 
increasing uptake, and details risks for 
fish and human health. 

 

Source Details 

• Journal: Environmental 
Research 

• Publication Date: August (Year 
not specified) 

• Institutions: CSIR–National 
Institute of Oceanography (Goa) 
& Academy of Scientific and 
Innovative Research (Ghaziabad) 

• Study Site: Mandovi Estuarine 
System – contributes 97% of 
Goa’s fish output 

• Sample Size: 251 fish from nine 
species 

 

Key Findings 

1. Contamination Levels 

• Total polluting particles: 4,871 

• Plastic particles: 3,369 

• Highest contamination: Benthic 
zone (sea floor & sediments) 

• Lower contamination: Pelagic 
(open water) zone 

2. Microplastic Concentration by 
Species 

Type Species 

Avg. 
Microplastics 
per Individual 
(MPi) 

Pelagic Anchovies 8.3 MPi 

Benthic Catfish >10 MPi 

Apex 
predator 

Bamboo 
Shark 

3.5 MPi 

Water 
Column 
(avg.) 

— 120 MPi 

 

3. Physical Characteristics of 
Microplastics 
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• Shapes: Fibres (53%), Fragments 
(29.9%), Films (13.1%), Beads 
(4%) 

• Colors: Blue (37.6%), Black 
(24.3%), Red (12%), others 
(remaining %) 

 

4. Major Sources 

• Degraded fishing gear 

• Tyre residues from roads 

• E-waste & packaging waste 

• Textile fibres 

• Wastewater discharge from 
human settlements 

 

5. Biological & Health Impacts 

On Fish 

• Disrupted gene expression 

• Oxidative stress & respiratory 
distress 

• Reproductive damage; reduced 
growth 

• Particles trapped in gills of filter 
feeders (anchovies, sardines) 

• Benthic fish more vulnerable due 
to sediment exposure 

On Humans 

• Health risks: Immune 
dysfunction, carcinogenic 
potential, brain toxicity 

• Nutritional impact: Reduced 
protein & fatty acid content in 
fish 

 

6. Ecological & Socio-Economic 
Implications 

• Bioaccumulation: Small 
organisms ingest microplastics → 
transferred up the food chain. 

• Trophic Transfer: Aeects apex 
predators & ultimately humans. 

• Risk Level: Presently “low-risk,” 
but higher for benthic fish 
species. 

• Livelihood Impact: Potential 
decline in fish demand → loss of 
income for coastal communities. 

 

7. Expert Opinion 

• Ravidas K. N. (National Centre 
for Polar and Ocean Research): 

o Endorsed the study as 
credible and globally 
relevant. 

o Called for urgent action 
on waste management 
and research into 
biodegradable 
alternatives. 

HOW TO USE  

Primary Relevance: GS Paper III 
(Environment, Economy, Disaster 
Management) 

http://www.mentoraias.co.in/
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1. Conservation, Environmental 
Pollution and Degradation: 

• How to use: This is the most 
direct application. The study 
provides concrete data on a 
specific type of pollution—
microplastics—in a critical 
ecosystem. 

• Key Points: 

o Source 
Apportionment: Use the 
identified sources 
(degraded fishing gear, 
tyre residues, textile 
fibres, wastewater) to 
discuss the multifaceted 
nature of plastic pollution, 
moving beyond just 
plastic bags and bottles. 

o Ecosystem 
Impact: Explain the 
dieerential impact 
on benthic (sea floor) vs. 
pelagic (open water) 
zones. The higher 
contamination in benthic 
zones (>10 MPi in catfish) 
shows how pollutants 
settle and concentrate, 
aeecting bottom-dwelling 
species most severely. 

o Bioaccumulation and 
Trophic Transfer: This is a 
key ecological concept. 
Use the data to trace the 
pathway: Anchovies (8.3 
MPi) → Bamboo Shark 
(3.5 MPi) → Humans. This 

illustrates how pollution 
moves up the food chain. 

2. Disaster and Disaster Management: 

• How to use: Frame this as 
a "slow-onset disaster" or 
a "creeping environmental 
crisis." 

• Key Points: 

o While not a sudden event 
like a cyclone, the 
persistent accumulation 
of microplastics degrades 
the ecosystem, reduces 
fish stocks, and poses 
long-term health risks, 
constituting a major 
disaster for coastal 
communities. 

3. Economics of Animal-Rearing (and 
Fishing): 

• How to use: Link environmental 
degradation directly to economic 
loss. 

• Key Points: 

o Livelihood Threat: The 
Mandovi estuary 
contributes 97% of Goa's 
fish output. 
Contamination that leads 
to a "potential decline in 
fish demand" directly 
threatens the income of 
fishermen and those in 
the seafood industry. 

o Impact on Blue 
Economy: This case study 
is a stark warning for 
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India's 'Blue Economy' 
ambitions, showing how 
unregulated pollution can 
undermine the 
sustainability of marine 
resources. 

 

Secondary Relevance: GS Paper I 
(Geography, Society) & GS Paper II 
(Governance) 

1. GS I: Salient features of World's 
Physical Geography (and Indian 
Geography): 

• How to use: Estuaries are 
unique and highly productive 
ecosystems. 

• Key Points: 

o Explain why estuaries are 
particularly vulnerable: 
they are the final 
collection points for 
riverine pollution from 
inland areas, 
concentrating 
contaminants before they 
reach the sea. 

2. GS II: Government Policies and 
Interventions for Development in 
various sectors (Health, 
Environment): 

• How to use: The study highlights 
a clear governance failure in 
waste management and the need 
for robust policy. 

• Key Points: 

o Policy Gaps: Use this to 
critique the 
implementation of 
regulations on plastic 
waste management, 
sewage treatment, and 
industrial discharge. 

o Way Forward: The "expert 
opinion" provides direct 
solutions: "urgent action 
on waste management 
and research into 
biodegradable 
alternatives." This can be 
part of your 
recommendations. 

3. GS II: Issues relating to Poverty and 
Hunger: 

• How to use: Connect 
environmental pollution with 
food security. 

• Key Points: 

o The reduction in protein 
and fatty acid content in 
contaminated fish directly 
impacts the nutritional 
security of populations 
that rely on fish as a 
primary protein source. 

Powering up the Australia–India Clean 
Energy Partnership 

Sub-headline: 

Ministerial visit marks a key step in 
deepening renewable energy 
cooperation to build resilient, non-
China-dependent clean energy supply 
chains. 

http://www.mentoraias.co.in/
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1. Key Event & Context 

• Event: Visit of Australia’s 
Climate Change and Energy 
Minister Chris Bowen to Delhi 
(October 15). 

• Purpose: Meeting with India’s 
New & Renewable Energy 
Minister Prahlad Joshi to 
accelerate the India–Australia 
Renewable Energy Partnership 
(REP). 

• Backdrop: 

o Global clean energy 
transition amid supply 
chain disruptions and 
China’s dominance in 
processing critical 
minerals and 
manufacturing renewable 
components. 

 

2. Core Challenge & Strategic 
Response 

Challenge: 

Scaling up renewable energy without 
deepening dependency on China, which 
dominates: 

• 90% of rare earth refining 

• ~80% of global solar module 
manufacturing 

Proposed Solution: 

Operationalize the India–Australia 
Renewable Energy Partnership (REP) 
through: 

• Joint renewable projects 

• Cooperation in critical minerals 

• Capacity building & technology 
exchange 

 

3. Climate Context & National 
Commitments 

The Indo-Pacific Vulnerability 

• Among the world’s most 
climate-exposed regions. 

• 1970–2022: ~10 climate 
disasters per month. 

• By 2050: Up to 90 million people 
may face displacement due to 
climate events. 

India’s Commitments 

• 500 GW of non-fossil capacity by 
2030 (≈280 GW solar). 

• As of July 2025: ~50% of 
installed capacity from non-fossil 
sources (5 years ahead of 
schedule). 

Australia’s Commitments 

• Targeting 62–70% emission 
reduction below 2005 levels by 
2035. 

 

4. Dependence on China: The 
Bottleneck 

For India: 

• Heavy import reliance for: 

http://www.mentoraias.co.in/
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o Rare earth magnets (EVs, 
wind turbines) 

o Battery materials for 
electric mobility 

• Example: An Indian EV 
company’s output halved in a 
year due to disrupted supply 
chains. 

For Australia: 

• Rich in lithium, cobalt, rare 
earths, but lacks large-scale 
refining & downstream 
manufacturing, remaining 
primarily a raw material 
exporter. 

 

5. Framework of the India–Australia 
Renewable Energy Partnership (REP) 

Eight Key Areas of Cooperation 

1. Solar photovoltaic technology 

2. Green hydrogen 

3. Energy storage systems 

4. Solar supply chains 

5. Circular economy in renewables 

6. Two-way investment 

7. Capacity building 

8. Other shared priorities 

• Institutional Mechanism: Track 
1.5 Dialogue bringing together 
government, industry, and 
research institutions. 

 

6. Complementary Strengths for 
Collaboration 

Australia’s Edge India’s Edge 

Abundant critical 
minerals 
(lithium, rare 
earths) 

Large, young 
workforce (2/3 
under 35) 

Regulatory 
stability and 
investment 
reliability 

Strong market 
demand for 
renewables 

Net Zero Jobs 
Plan to create 
skilled workforce 

PLI schemes 
incentivize solar, 
battery, and 
hydrogen 
manufacturing 

Expertise in 
resource 
management 

Scale and execution 
capacity for mass 
deployment 

 

7. Broader Significance 

For Bilateral Relations 

• Deepens India–Australia 
Comprehensive Strategic 
Partnership (2020). 

• Strengthens Quad’s climate and 
clean energy agenda. 

For Regional Resilience 

• Diversifies critical mineral 
supply chains across Indo-
Pacific democracies. 

http://www.mentoraias.co.in/
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• Demonstrates alternative to 
China-centric clean tech 
dependence. 

 

8. Conclusion & Outlook 

• Bowen’s Delhi visit oeers a 
crucial push for moving from 
intent to implementation. 

• Combining Australia’s 
resources with India’s scale 
and workforce can: 

o Build a resilient Indo-
Pacific clean energy 
ecosystem. 

o Showcase how two 
democracies can 
collaborate to meet 
global climate goals 
through mutual 
complementarity and 
supply chain 
diversification. 

HOW TO USE  

 Primary Relevance: GS Paper II 
(International Relations) 

1. Bilateral, Regional and Global 
Groupings and Agreements involving 
India and/or aSecting India’s 
interests: 

• How to use: This is the most 
direct application. The 
partnership is a key bilateral 
initiative with significant regional 
implications. 

• Key Points: 

o Strategic 
Diversification: Frame 
the partnership as a 
conscious eeort by two 
democracies to create an 
alternative, non-China-
dependent supply chain 
for critical minerals and 
renewable components. 
This is a core national 
interest for both. 

o Strengthening the 
Quad: Link this bilateral 
cooperation to the 
broader objectives of 
the Quadrilateral 
Security Dialogue 
(Quad), which has a 
strong pillar focused on 
climate, critical 
technologies, and supply 
chain resilience. 

o Comprehensive 
Strategic 
Partnership: This energy 
partnership 
operationalizes the 2020 
Comprehensive Strategic 
Partnership, giving it 
substantive economic 
and strategic content. 

2. India and its neighborhood- 
relations: 

• How to use: While Australia is 
not an immediate neighbor, it is a 
key Indo-Pacific partner. The 
partnership is central to India's 
"Act East" policy and its vision for 
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a free, open, and inclusive Indo-
Pacific. 

 

Primary Relevance: GS Paper III 
(Economy, Environment, Security) 

1. Conservation, Environmental 
Pollution and Degradation, 
Environmental Impact Assessment: 

• How to use: The partnership is 
fundamentally driven by the 
global climate crisis and national 
commitments. 

• Key Points: 

o Meeting Climate 
Goals: Use India's target 
of 500 GW non-fossil 
capacity by 2030 and 
Australia's 62-70% 
emission reduction 
target as the foundational 
drivers for this 
cooperation. 

o Clean Energy 
Transition: The eight 
areas of cooperation 
(Solar PV, Green 
Hydrogen, Energy Storage, 
etc.) are the practical 
pathways to achieve 
these goals. 

2. Indian Economy and issues relating 
to planning, mobilization of 
resources, growth, development and 
employment: 

• How to use: The partnership 
addresses core economic issues 

of supply chains, manufacturing, 
and investment. 

• Key Points: 

o Supply Chain 
Resilience: Highlight 
India's vulnerability—e.g., 
the case of an EV 
company's output being 
halved due to Chinese 
supply chain 
disruptions. This makes 
the case for diversifying 
sources of critical 
minerals. 

o Complementary 
Economies: Use the table 
to show how Australia's 
resources 
(minerals) and India's 
scale (PLI schemes, 
large workforce) create a 
perfect synergy for 
manufacturing and 
deployment. 

o Boosting 
Manufacturing: Link this 
to India's Production 
Linked Incentive (PLI) 
schemes for solar 
modules and advanced 
chemistry cell batteries, 
which will be bolstered by 
a secure supply of raw 
materials from Australia. 

3. Security challenges and their 
management in border areas: 

http://www.mentoraias.co.in/
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• How to use: Frame energy 
security as a critical component 
of national security. 

• Key Points: 

o Over-dependence on a 
single country (China) for 
critical components like 
solar panels and rare 
earth magnets is 
a strategic vulnerability. 
This partnership is a move 
to de-risk and enhance 
India's energy security. 

 

HOW DOES INNOVATION DRIVES 
ECONOMIC GROWTH 

1. 2025 Nobel Prize in Economic 
Sciences Winners 

Win
ner 

Natio
nality 

Aeiliat
ion 

Contri
butio
n 
Cited 
for 
Award 

Joel 
Mo
kyr 

Nethe
rland
s 

North
wester
n 
Univer
sity 

"For 
having 
identifie
d the 
prerequi
sites for 
sustaine
d growth 
through 
technol
ogical 

Win
ner 

Natio
nality 

Aeiliat
ion 

Contri
butio
n 
Cited 
for 
Award 

progress
." 
(Awarde
d one-
half of 
the 
prize) 

Phil
ipp
e 
Agh
ion 

Franc
e 

Collèg
e de 
France
, Paris 
Schoo
l of 
Econo
mics, 
LSE 

"For the 
theory 
of 
sustaine
d growth 
through 
creative 
destruct
ion." 
(Awarde
d one-
quarter 
of the 
prize 
jointly 
with 
Howitt) 

Pet
er 
Ho
witt 

Cana
da 

Brown 
Univer
sity 

"For the 
theory 
of 
sustaine
d growth 
through 
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Win
ner 

Natio
nality 

Aeiliat
ion 

Contri
butio
n 
Cited 
for 
Award 

creative 
destruct
ion." 
(Awarde
d one-
quarter 
of the 
prize 
jointly 
with 
Aghion) 

 

2. Core Concepts and Theories 

A. Joel Mokyr's "Useful Knowledge" 

• Prerequisite for Growth: A 
continuous flow of "useful 
knowledge" is necessary for 
sustained economic growth. 

• Two Types of Knowledge: 

1. Propositional 
Knowledge: Understandi
ng why something works 
(the underlying theory and 
principles). 

2. Prescriptive 
Knowledge: The how-
to knowledge, such as 
instructions, drawings, or 

recipes for practical 
application. 

• Historical Context: Mokyr 
argues that the Industrial 
Revolution succeeded in Britain 
because these two knowledge 
types converged. Skilled artisans 
and engineers could transform 
theoretical ideas (propositional) 
into practical, commercial 
products (prescriptive). 

B. Aghion & Howitt's "Creative 
Destruction" 

• Concept: Innovation drives 
growth but simultaneously 
destroys incumbent 
technologies and the market 
positions of established firms. 

• Model: They created a 
mathematical model to 
demonstrate how this process 
leads to sustained economic 
growth. 

 

3. Policy Implications and R&D 
Investment 

A. From Mokyr's Work 

1. Invest in Knowledge 
Infrastructure: Governments 
must invest heavily in creating a 
pool of practical, technical, and 
commercial knowledge. 

2. Foster a Open 
Society: Societies must be open 
to change and resist 
protectionism from established 

http://www.mentoraias.co.in/
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interest groups that stand to lose 
from innovation. 

B. From Aghion & Howitt's Model 

Their model analyzes the optimal level 
of R&D investment by weighing two 
opposing forces: 

Force 
Rational
e 

Policy 
Implication 

The 
"Spillo
ver" 
ESect 

Outcom
peted 
technol
ogies 
continu
e to 
benefit 
society, 
even if 
the 
original 
innovato
r no 
longer 
profits. 
This 
creates 
a 
positive 
externali
ty. 

R&D should 
be 
SUBSIDIZED b
ecause the 
social value of 
innovation is 
higher than 
the private 
value to the 
firm. 

The 
"Busin
ess 
Steali
ng" 
ESect 

A new 
domina
nt 
innovati
on can 
capture 
most of 

R&D should 
NOT be 
SUBSIDIZED a
s it may lead 
to over-
investment in 
marginally 

Force 
Rational
e 

Policy 
Implication 

the 
profits, 
even if it 
represen
ts only a 
small, 
increme
ntal 
improve
ment for 
society. 
This can 
lead to 
excessiv
e, 
ineeicie
nt 
competi
tion in 
R&D. 

beneficial 
technologies. 

• Conclusion on R&D: The 
optimal level of R&D investment 
is not universal; it depends on 
the specific characteristics of a 
society and its economy. Their 
model provides a framework for 
finding this balance. 

 

How does Gaganyaan’s vital crew 
escape system work? 

The story so far: 
The Gaganyaan mission aims to safely 
transport Indian astronauts to a low-
earth orbit of around 400 km altitude 
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using the Human-rated LVM3 (HLVM3) 
rocket as the launch vehicle, and to 
return them safely. In human space 
missions, crew safety is more important 
than mission success. It is imperative 
that safety is addressed during all 
phases: launch pad, ascent, orbit, and 
descent. 

What is the CES? 
A dedicated Crew Escape System (CES) 
will be used during the initial part of the 
atmospheric phase of the Gaganyaan 
mission to ensure crew safety in the 
event of a contingency that jeopardises 
the mission. The CES is designed to 
rapidly separate the crew module, along 
with the crew, from a malfunctioning 
launch vehicle, and move it to a safe 
distance in the least possible time. 

What are diSerent types? 
The CES is classified into two types 
based on the way it extracts the crew 
module: 

• (i) puller type – used in 
Gaganyaan, where the CES pulls 
the crew module away from the 
launch vehicle 

• (ii) pusher type – used in 
vehicles like SpaceX’s Falcon 9, 
where the crew module is 
pushed away using compact, 
high-thrust liquid-fuel engines 

Has it been tested? 
The ISRO has developed a cost-
eeective, single-stage Test Vehicle 
powered by the Vikas engine to validate 
the CES. The first successful test 
occurred in October 2023, during which 

the CES was activated when the test 
vehicle reached transonic conditions – a 
critical phase in atmospheric flight 
when the velocity transitions from 
subsonic to supersonic. 

 

THE GIST 

• A dedicated Crew Escape 
System (CES) will be used during 
the initial part of the atmospheric 
phase of the Gaganyaan mission 
to ensure crew safety in the event 
of a contingency that jeopardises 
the mission. 

• The CES is classified into two 
types based on the way it 
extracts the crew module: (i) 
puller type – used in Gaganyaan, 
where the CES pulls the crew 
module away from the launch 
vehicle; (ii) pusher type – used in 
vehicles like SpaceX’s Falcon 9 

• The ISRO has developed a cost-
eeective, single-stage Test 
vehicle powered by the Vikas 
engine to validate the CES. 

Appoint nodal oSicers to trace 
missing children: SC 

The Supreme Court's Directive: 

• The Supreme Court directed the 
Union government to instruct all 
States and Union Territories to 
appoint nodal oeicers to handle 
cases of missing children. 

http://www.mentoraias.co.in/
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• The names and contact details of 
these oeicers must be published 
on the Mission Vatsalya portal. 

The Problem: 

• The Court noted that despite the 
existence of the Mission Vatsalya 
portal, there is "hardly any 
dissemination of information" 
among the dieerent 
stakeholders. 

• This lack of coordination hinders 
the tracing of missing children. 

The Ordered Action Plan: 

1. Information Sharing: When a 
complaint about a missing child 
is received on the portal, it must 
be simultaneously shared with 
the respective nodal oeicers. 

2. Prompt Action: The nodal 
oeicers must then take prompt 
action to: 

o Trace the missing child. 

o Identify and investigate 
the perpetrators. 

o Register additional 
complaints where 
necessary. 

3. Network Creation: The nodal 
oeicers must establish a 
coordinated network across 
districts, States, and Union 
Territories to ensure eeicient 
information sharing. 

Background: 

• The order came during a hearing 
on a PIL highlighting the rising 
number of untraced missing 
children. 

• The Centre informed the Court 
that the TrackChild and Khoya-
Paya portals have been 
integrated into the Mission 
Vatsalya portal, with 14 
stakeholders participating. 

 

TO JOIN OUR MOST AFFORDABLE AND QUALITY EVALUATION PROGRAMME 
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