BIOLOGY — The Big Picture




“The natural world need not be logical in any
obvious way. Science does not consist of
Imposing our reason on the world but rather
reducing our preconceptions to the point that
the world imposes its logic on us. This is very
difficult indeed, involving a minimalization of
our ego while maintaining our full powers of
observation and receptivity. The capacity to
perform this feat is what the teacher of science
attempts to foster in the student. No one
succeeds completely.”

--L. Slobodkin (from Simplicity and
Complexity in Games of the Intellect)



THE TAKE-HOME LESSONS
FROM BioSci 101.




|. Earth is the only planet in the

universe actually known to support
life.

(Get ready for a BIG surprise, but in the meantime,
don’t be short-sighted and stupid about how you
Interact with this planet. Technology is improving

rapidly; we may find intelligence elsewhere after
all.)

http://visibleearth.nasa.gov



I’m going to make
a mummy out of
that cat.

I’m going to charge up

my iIPod, download
some music, then e-mall
digital photos of this stuff
to my friend in Mexico.

Copyright 2003 classroomclipart.com

Technological change
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http://www.webopedia.com/Did YouKnow/Internet/2002/Birthofthelnternet.asp



II. Life on Earth Is
characterized by enormous
diversity superimposed on
great uniformity.

(Uniformity is in DNA structure,
metabolic processes, etc.; diversity Is In
the massive number of species that
occupy the planet.)
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Ill. Evolution is the best general
explanation science has for life’s
enormous diversity superimposed on
great uniformity.

(That’s why It’s the central unifying theme
of the discipline.)
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A phylogeny based
on molecular data
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Another typical molecular phylogeny
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V. The vast majority of species that
have ever lived are now extinct.

(It's real easy to be naive and arrogant
about our own, mainly because we’re so
smart, but the evidence for IV. Is very

convincing.)

Fourth mass
extinction

- |Permian Triassic




V. There Is a staggering amount of
scientific evidence that virtually all
things Iin the universe have a
beginning and an end, and our solar
system is probably no exception.
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This image, taken by the Hubble

Space Telescope, shows gaseous ’m

pillars in a star-formation region of L “

the Eagle Nebula (also known as

M16, or Messier 16). Within the | & f"":\
pillars are denser regions dubbed ) x 4

"Evaporating Gaseous Globules"
(EGGSs) containing embryonic
stars.
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http://rsd.gsfc.nasa.gov/rsd/images/EGGs.html


http://www.stsci.edu/
http://www.stsci.edu/

VI. The present distribution of life
and other natural resources Is a
result of several billion years of
planetary change (evolution, both
geological and biological).

That distribution has significant social and
political consequences, and so to some
extent, your daily headlines are a result of
planetary forces at work, forces over which
you have no control and did not make
happen.
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VIl. Science Is different from
Technology.

(Both require fundamental knowledge, but
technology seeks to control nature,
whereas science seeks to understand
nature. Control is not necessarily “good;”
understanding is not necessarily “bad.”
It’'s what humans do with their control and
understanding that make humans “good”
or “bad.”




VIIl. Many of our most difficult
soclal and political problems
have a major biological
component:

Racism, sexism, unwanted pregnancy, global energy
distribution, intellectual and cultural richness, the
definition of “human being,” narcotics, global water
distribution, genetic “engineering” and its
consequences, infectious disease evolution and
transmission, our relationships with insects, etc.*

*This list could go on for several more pages.



IX. You are surrounded by
biological information, but you
need to take the time and effort
to look for, then use, It.

(Your life, and the lives of those around you,
will be greatly enriched by such awareness;
after all, life is the characteristic that sets
Earth apart from other planets and [insofar as
we know] solar systems.)
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X. The scientific and
technological explosion is not
going away any time soon; It’'s
better to be educated than
ignorant about all scientific and
technological Issues.

(For one obvious example: evolutionary biologists never
started any shooting war, but the information technology
you use minute by minute is taking away your privacy
about as fast as it can be done.)
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