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GS I Salient features of World’s Physical Geography.  

1. Earth's core-mantle boundary 

Scientists discover that a potential 'diamond factory' may have existed at Earth's core-

mantle boundary for billions of years. 

Internal structure of Earth 

· The Earth can be divided into one of two ways – mechanically or chemically.  

· Mechanically – or rheologically, meaning the study of liquid states – it can be divided into 

the lithosphere, asthenosphere, mesospheric mantle, outer core, and the inner core.  

· But chemically, which is the more popular of the two, it can be divided into the crust, the 

mantle (which can be subdivided into the upper and lower mantle), and the core – which can 

also be subdivided into the outer core, and inner core.  

· The inner core is solid, the outer core is liquid, and the mantle is solid/plastic. This is due 

to the relative melting points of the different layers (nickel–iron core, silicate crust and 

mantle) and the increase in temperature and pressure as depth increases.  



 

 

· At the surface, the nickel-iron alloys and silicates are cool enough to be solid. In the upper 

mantle, the silicates are generally solid but localized regions of melt exist, leading to limited 

viscosity. 

· In contrast, the lower mantle is under tremendous pressure and therefore has a lower 

viscosity than the upper mantle.  

· The metallic nickel–iron outer core is liquid because of the high temperature. However, the 

intense pressure, which increases towards the inner core, dramatically changes the melting 

point of the nickel–iron, making it solid. 

· The differentiation between these layers is due to processes that took place during the early 

stages of Earth's formation (ca. 4.5 billion years ago). At this time, melting would have 

caused denser substances to sink toward the center while less-dense materials would have 

migrated to the crust.  

· The core is thus believed to largely be composed of iron, along with nickel and some lighter 

elements, whereas less dense elements migrated to the surface along with silicate rock. 

Recent findings about core-mantle boundary 

· The Earth’s core is the largest carbon storage on Earth — roughly 90% is buried there. 

Scientists have shown that the oceanic crust that sits on top of tectonic plates and falls into 

the interior, through subduction, contains hydrous minerals and can sometimes descend all 

the way to the core-mantle boundary.  

· The temperature at the core-mantle boundary is at least twice as hot as lava, and high enough 

that water can be released from the hydrous minerals.  

· Therefore, a chemical reaction similar to rusting steel could occur at Earth’s core-mantle 

boundary. 

· Researchers from the Arizona State University conducted experiments where they 

compressed iron-carbon alloy and water together to the pressure and temperature expected at 

the Earth’s core-mantle boundary, melting the iron-carbon alloy.  

· The researchers found that water and metal react and make iron oxides and iron hydroxides, 

just like what happens with rusting at Earth’s surface.  

· However, they found that for the conditions of the core-mantle boundary, carbon comes out 

of the liquid iron-metal alloy and forms diamond. 



 

 

· They found that carbon leaking from the core into the mantle by this diamond formation 

process may supply enough carbon to explain the elevated carbon amounts in the mantle.  

· They also predicted that diamond rich structures can exist at the core-mantle boundary and 

that seismic studies might detect the structures because seismic waves should travel 

unusually fast for the structures. 

Source: The Hindu 

Practice question: Discuss in detail the various Sources of Information about the interior of the 

earth. 

GS IV Dimensions of Ethics; Ethics - in Private and Public Relationships. 

2. Abortion rights vs ethics 

In 1973, in a historic judgment in the Roe vs Wade case, the US Supreme Court made 

abortion legal everywhere in the country. Now, that decision has been overturned by the 

Supreme Court, paving the way for states to outlaw abortions. 

Rights vs Ethics 

· From an ethical standpoint, the debate over pregnancy termination is between a woman’s 

right over her body and the foetus’s right to life.  

· Judith Jarvis Thomson, an American 

philosopher, advocated for the supremacy of 

a woman’s right over her body as a premise 

of freedom. She argued that one cannot force 

a woman to bear a child in her womb and 

give birth to a child if she does not want to do 

so for various reasons. Thomson said that the 

timing of the abortion is a key difference. She 

emphasised that for those who support 

abortion, the foetus is not a live human being 

during the period of conception or in the first 

10 weeks of pregnancy. 

· According to feminist and psychologist Carol 

Gilligan, when deciding to terminate a pregnancy voluntarily, a woman faces a true “moral 



 

 

dilemma” or “moral conflict,” because such a decision frequently takes into account human 

relationships, the possibility of not hurting others, and responsibility towards others. 

Pro-life versus pro-choice dilemma 

· The pro-life or anti-abortion argument is based on three principles: the Human Rights 

Principle, the Mens Rea Principle, and the Harm Principle. According to the Mens Rea 

Principle, “the agent’s intentions should be given weight.”  

· Thus, abortion violates this principle because the agent intentionally kills another, and the 

pregnancy is terminated deliberately and knowingly.  

· Abortion violates the Harm Principle, which states that “no one should inflict serious harm 

on other people.” 

· Abortions, according to the absolutist pro-choice position, are ethically justifiable and, as a 

result, should be performed as long as the procedure is safe.  

· The pro-choice argument states that the woman should be free to make her own decisions as 

an individual, and these decisions are considered self-regarding because the foetus is only a 

potential person, not the ‘other’ as the pro-life argument holds. 

Ethical approaches to abortion 

· Bioethics contends that ethical approaches to abortion frequently invoke four principles. 

ü Respect for patients’ autonomy 

ü Nonmaleficence (do no harm) 

ü Beneficence (beneficial care) and 

ü Justice 

· The Code of Medical Ethics of the American Medical Association recognises a patient’s 

right to “receive information and ask questions about recommended treatments” in order to 

“make well-considered decisions about care.”  

· Respect for autonomy is enshrined in laws governing informed consent, which protects 

patients’ right to be informed about their medical options and to make an informed voluntary 

decision.  

· Respect for autonomy, according to some bioethicists, lends firm support to the right to 

choose abortion, arguing that if a pregnant person wishes to end their pregnancy, the state 

should not interfere.  



 

 

· One interpretation of this view holds that the principle of autonomy means that a person 

owns their body and should be free to decide what happens in and to it. 

Ethical dilemmas before policymakers 

· The US Supreme Court decision has opened Pandora’s box for policymakers. It will result in 

unsafe abortions, harming women’s health and increased maternal mortality.  

· Another major question is how a policy will be framed in exceptional cases such as sexual 

assault and congenital anomalies discovered late in the pregnancy. 

· According to experts, prohibiting or restricting abortion services does not eliminate the need 

for abortion.  

· Instead of limiting abortion rates, restricting abortion access raises the risk of unsafe 

procedures and creates the risk of enacting criminal laws that require people to report or be 

prosecuted for suspected abortions.  

· These dangers disproportionately affect people who are poor or face systemic discrimination. 

It is critical at this point for policymakers to be clear and leave no room for doubt. 

Source: The Hindu 

Practice question: What do you mean by the terms pro-life and pro-choice. Discuss the debate 

over pregnancy termination. 
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