A few possible scientific topics for Darwin Day events

Brainstormed by David Harris (dharris@darwinday.org), 13Mar'05

Genetics

Could early life forms have used RNA as their genetic material?  "RNA World"?
What do the studies of human relatedness based on DNA sequences tell us about the distributions of various genes?  Are what we think of as "races" really significant?  What does these newly revealed relatedness imply for genetic counseling?

Bonobo chimps: our endangered, erotic, closest relatives?

Biochemistry

How do we learn how closely related different species are? (Sequencing DNA, degree of binding of different DNAs, etc.)

Bioinformatics

How are computers finding evidence for new functions based on RNA structure in genomes?  "RNA: cutting and glomming too?" (Well know and new roles for RNA.  Catalytic and regulatory RNA, pattern searching by computer, etc.)

Molecular Biology

Is "junk DNA"  really junk? (paths of information flow that allow 30,000 genes to make perhaps 100,000 different proteins).

Does "lateral transfer" of genes in natural processes imply that genetically modified organisms (GMO's) occur frequently in nature?

Biofilms as the cradle of complex life?  (Does toilet scum show layers of living things that resemble  possible early life experiments?  Did the genes that now achieve tissue cooperation and signaling get worked out by layers of symbiotic reproducing organisms in biofilms?  How can you study thin biofilms?)
Chemistry

What chemical principles could have lead to early life chemistries? (energetics, availability of various atoms, catalytic effects of clays or other special surfaces like bubbles or oil drop surfaces or micelles, sunlight energizing some reactions.
Why doesn't DNA act like catalytic RNA's?  (Review of the known DNA helixes, the looped structures of catalytic and other RNA's)

Geology

How old is the earth and life on it? (Dating methods, the rate of change that Darwin might have used for an estimate of really long history of the earth when he saw an earthquake that lifted the land in South America during  the Beagle voyage and aquatic fossils really  high above sea level).
The REALLY old life?  (Forms of life that live off chemical reactions in the hot outgushings of deep underwater vents and their relationship to oxygen using life at the surface of the earth)
History of science

Was Darwin really the first to "discover" evolution? (Wallace, Darwin's grandfather Erasmus Darwin, many arguable predecessors at http://www.aboutdarwin.com/literature/Pre_Dar.html .)
Philosophy of Science
Does the "Gaia" hypothesis qualify as Science?  (Conjectures and Refutations, observability, falsifiability, the scientist's job as a "heroic adventure", etc.)

Does  the idea of evolution qualify as Science?  What experiments would falsify evolution?

Linguistics

Can the principles of evolution be applied to spoken languages?  (variation by small accidents and by highly evolving areas (e.g. teenagers seeking differentiation from their familial microcultures), language-specific vowel sounds and our hearing being adjusted to recognize ambiguous sounds as conforming to our language's standards).  

What selection mechanisms are at work in the evolution of language? (status discriminations, slave owners' disruption of use of African languages, effect of telecommunication "BBC English",  employment discrimination on the basis of dialects/accents, etc.).  
Literature

Were Charles Darwin's writings characteristics of his social class, and how did he use effective writing to elicit helpful advice and observations from worldwide correspondents, using the recently established postal service of the British Empire?
How fast did Darwin's ideas spread into other British writers' work?  Was this an effect of the explosion of wealth and status for embracers of the Industrial Revolution?

Medicine

What does evolution tell us about the likelihood of a new influenza pandemic? (Ducks and pigs living in China near humans, cross species infectiousness, selection for less lethal diseases, workings of the immune system, etc.)

Paleontology
The "Hobbit": is this one of our relatives?

Cosmology/Space Sciences

Could life on Earth have come from other planets? ("Panspermia" hypothesis, hardiness of spores that might have come on interstellar rocks, etc.)

Poetry/Music/Arts

How can we express the pro-social implications of humans' high biological similarity to one another?

Are there universals in artistic expression characteristic of Homo sapiens?  What do we know about the Neandertal's expressive efforts?

