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All Vertebrates Have Hemoglobin
All vertebrates possess red cells in their blood. Red blood cells contain large 
amounts of the hemoglobin molecule, which binds oxygen as blood cells circulate 
through the lungs or gills, and then releases it as red cells circulate through the 
rest of the body.



Without Hemoglobin We’ll Die
Without the hemoglobin molecule none of the vertebrates can survive.



IceFishes Don’t Have Hemoglobin
But this rule is violated by icefishes living in the Bouvet Island. Their blood is white 
in color and they don’t have any hemoglobin molecule.



Low Temperature Increases Blood Thickness
The water temperature in Southern Atlantic Ocean is less than -2 degree celsius. 
At these subfreezing temperatures, thickness of blood increases which would 
make them difficult to pump for the heart. If the blood don’t circulate properly then 
the cells won’t receive enough oxygen and they’ll die.



IceFishes Eliminated Hemoglobin Genes
In order to cope up with subfreezing temperatures, Icefishes have eliminated the 
red blood cells by allowing to mutate their hemoglobin genes into obsolescence.



Without Hemoglobin How Do They Get Oxygen?
One of the important differences between hot and cold water is that oxygen 
solubility is much greater in cold water. As the water in Southern Atlantic Ocean is 
very cold they are exceptionally rich in oxygen. Ice fishes have large gills and 
have evolved a scaleless skin with very large capillaries. These features 
enabled it to absorb oxygen directly from the environment.



Invention Of Antifreeze Proteins
IceFishes can't produce their own body heat like mammals, but still survive in 
freezing waters. Their blood is filled with antifreeze proteins which prevents the 
formation of ice crystals. Without them, icefishes would freeze to death.



Survival Of The Fittest
Those fishes that adapted to the changing conditions by (1) removing red blood 
cells and hemoglobins (2) developed large gills and scaleless skin with large 
capillaries (3) invented antifreeze proteins, thrived and became IceFishes. Rest of 
them died.



Can We Learn Something From IceFishes?
Those fishes that adapted to the changing conditions thrived. And those that didn’t 
died.



Biology -> Technology



Inland Letter -> Whatsapp
In the 1980’s my parents used Inland Letter to communicate with friends and 
families. It took few days for the letter to reach the destination. For sending urgent 
messages, telegrams were used which reached the destination in few hours.



Inland Letter -> Whatsapp
In early 1990’s we got a telephone connection in our house. Within seconds we 
were able to talk to friends and families. In the late 1990’s pagers were introduced. 
It enabled companies to send and receive alphanumeric messages to and from 
their employees.



Inland Letter -> Whatsapp
In the early 2000’s I got a Nokia mobile phone and it enabled me to talk to anyone 
from anywhere. During that time Internet became popular in India and I created 
my email account with Hotmail.



Inland Letter -> Whatsapp
Today I am using a smartphone for talking, texting, tweeting, emailing, and, 
everything.



Capitalism Is Creative Destruction
In two decades the medium of communication got disrupted several times. In the 
process customers got benefited immensely. But what about the employees 
and shareholders of the pager and cellphone companies? They lost their jobs 
and money.



Evolution Of The Desk
Take a look at this excellent video which shows the technological changes that 
happened between 1980 - 2014. This video was created by Best Reviews.

http://bestreviews.com/#reviews
http://bestreviews.com/#reviews


What happened in the last 35 years?
Price performance of processing power is doubling about every 18 months, price 
performance of disk space is doubling about every 12 months, and price 
performance of bandwidth is doubling about every 9 months - Jeff Bezos (2000)



What happened in the last 35 years?
Everything from books, movies, maps, and our actions are getting digitized. What 
does digitization mean? It is the work of turning all kinds of information and 
media—text, sounds, photos, video, data into the ones and zeroes that are the 
native language of computers.



Digitization -> Automation
Once digitized, computers can automate the task and eliminate manual labor.



If This Continues For 10 More Years Then?

http://www.youtube.com/watch?v=7Pq-S557XQU


Is There A Solution?
Technological changes that we are seeing today is similar to the temperature 
changes seen by the fishes 50 million years ago. Fishes adapted to the changing 
conditions by mutating their DNA. We need to adapt to the technological changes 
by rewiring our brain.



How To Rewire Your Brain?
I constantly see people rise in life who are not the smartest, sometimes not even 
the most diligent, but they are learning machines. They go to bed every night a 
little wiser than they were when they got up and boy does that help, particularly 
when you have a long run ahead of you - Charlie Munger



1. Lifelong Reading
In order to build a skyscraper you need to lay a solid foundation. Similarly to 
become a learning machine you need to develop the habit of lifelong reading.



2. Read For Learning Not Just Scoring
A scene from the excellent movie “3 Idiots”.

http://www.youtube.com/watch?v=iTwhtKVjlNE


2. Read For Learning Not Just Scoring
When Richard Feynman was visiting Brazil, he had an opportunity to attend a 
lecture in an engineering school. What he observed in the lecture summarized the 
difference between scoring and learning.



3. Learning How To Learn
If civilization can progress only with an advanced method of invention, you can 
progress only when you learn the method of learning. You will read the book “A 
Mind For Numbers” and take the free Coursera course “Learning How To Learn”.

http://www.amazon.com/Mind-For-Numbers-Science-Flunked-ebook/dp/B00G3L19ZU
http://www.amazon.com/Mind-For-Numbers-Science-Flunked-ebook/dp/B00G3L19ZU
https://www.coursera.org/learn/learning-how-to-learn
http://www.amazon.com/Mind-For-Numbers-Science-Flunked-ebook/dp/B00G3L19ZU
http://www.amazon.com/Mind-For-Numbers-Science-Flunked-ebook/dp/B00G3L19ZU


4. Read - Write -Think
Learn how to read, write, and think so that you can read, write, and think to learn 
better.

http://www.amazon.com/How-Read-Book-Intelligent-Touchstone/dp/0671212095/
http://www.amazon.com/Elements-Style-Fourth-William-Strunk/dp/020530902X
http://www.amazon.com/5-Elements-Effective-Thinking-ebook/dp/B008JUVDUE


5. Don't Fall for the Prodigy Myth
We’re often told that talent is innate. But that’s not true. With “deliberate practice” 
you can improve your performance at almost anything.

https://www.farnamstreetblog.com/2012/07/what-is-deliberate-practice/
http://www.amazon.com/Talent-Overrated-Separates-World-Class-Performers/dp/1591842948
http://www.amazon.com/The-Little-Book-Talent-Improving/dp/034553025X


6. Your Brain Is Plastic
Learning starts when things get difficult. Failure to understand doesn’t reflect on 
our inability to learn. Instead it tells that we need to put in more effort. Have faith in 
the plasticity of your brain.

http://www.amazon.com/Brain-That-Changes-Itself-Frontiers/dp/0143113100
http://www.amazon.com/Mindset-Psychology-Success-Carol-Dweck-ebook/dp/B000FCKPHG


6. Your Brain Is Plastic

http://www.youtube.com/watch?v=MFzDaBzBlL0


7. Teaching Results In Deeper Learning
Deeper learning happens when you teach others. Form reading groups and 
share your knowledge with others. By doing that you learn deeply.



8. Learning From Buffett And Munger
Read, Reread, and Reflect on the writings of Warren Buffett and Charlie Munger. 
They’ll teach you to think rationally and see the world as it really is.

http://www.amazon.com/Berkshire-Hathaway-Letters-Shareholders-2014-ebook/dp/B00DUM1W3E
http://www.amazon.com/Poor-Charlies-Almanack-Charles-Expanded/dp/1578645018


Is This A Lot?
How long does it take to read 10 books (~3500 pages)? If you read ten pages 
every day for one hour then you should finish them in one year. Can you not read 
for an hour everyday to become a learning machine?



When The Going Gets Tough

http://www.youtube.com/watch?v=eRLm87raZPc


Thank You


