NOVA scienceNOW – Episode 402

The Moon Smasher: A team of scientists at NASA will smash two SUV-sized rockets onto the lunar surface and unleash a debris cloud to study with LCROSS (Lunar Crater Observation and Sensing Satellite). The data could provide the key to understanding how to build a permanent base on the moon, and findings could accelerate a new “race to the moon” and an era of “colonizing the stars.” NASA is enlisting the aid of amateur astronomers to witness and document this experiment.
Secrets in the Salt: Last summer, in a tunnel 2,000 feet below the desert near Roswell, New Mexico, microbiologist Jack Griffith made a phenomenal discovery — the oldest known organic molecules on earth. He was exploring tunnels infested with black widow spiders in the main U.S. nuclear waste repository on a hunch that the ancient salt deposits there would be pristine and uncontaminated by groundwater. Griffith’s detective work began when biochemist Bonnie Baxter sent him samples from the Great Salt Lake that turned out to be swarming with bacterial viruses trapped in the spaces between individual salt crystals. That prompted Griffith to wonder if salt deposits might represent a library of ancient life forms reaching back even farther in time than fossils in amber. Renowned for his electron microscope photography, Griffith now claims to have captured not only 250-million-year old DNA from the Roswell deposits, but also microscopic cellulose fibers that look like tangled angel hair pasta. If Griffith is right, his twisted fibers may represent the earliest surviving plant remains on earth. This summer, Griffith will push the hunt for the earliest macromolecules ever further as he searches in 400-million-year-old salt deposits 1,000 feet under Detroit.

Bird Brains: The Science of Birdsong: Birds have an undeserved reputation for low brainpower. In fact, they produce one of the most glorious phenomena in nature: bird songs. How do their brains do it? And what does this skill tell us about the evolution of another remarkable phenomenon: human language? NOVA scienceNOW visits labs where research on an Australian songbird called the zebra finch is shedding light on babbling in babies, stuttering in birds as well as humans and the neuronal processes that lead from understanding sounds, whether songs or sentences, to producing them. The similarity between bird song and human speech and the evolution of human language may lie in our genes, including an intriguing gene called FOXP2 that is shared by a wide range of creatures.
Climate Scientist Lonnie Thompson (profile): To his colleagues, Lonnie Thompson (Ohio State University) is like the science version of a superhero: “Suddenly he learns about an ice cap that has an interesting record and he tears off his shirt and becomes … Tropical Ice Core Man!” A winner of the prestigious National Medal of Science, Thompson has been drilling ice cores at high elevations in the tropics since 1976. Why the tropics? Many fellow scientists were skeptical, until Thompson showed that such cores preserve a detailed record of climate shifts in the most populous regions of the world, going back thousands of years. From a no-frills childhood in West Virginia, Thompson has risen to no-frills research at high altitude, where he often lives for months at a time in harsh conditions and has to devise his own equipment. But his findings have been momentous, showing that, on balance, glaciers are shrinking in the tropics due to long-term warming, and that they will soon disappear, with potentially catastrophic consequences for the millions of people who rely on them for fresh water. Also gone will be a priceless source of climate data — which is why Thompson keeps jetting off to the next tropical glacier.

