Lesson 17: Carboniferous

Land was waiting, full of opportunity. Plants were spreading. Sunlight was available
everywhere. There were almost no competitors, no predators, no rivals at all. But moving onto
land required solving problems that water had always solved invisibly. Water holds you up.
Water keeps you moist. Water carries your eggs safely. On land, you have to do all of those
things yourself, which required an entirely new set of inventions, accumulated over millions of
years.

The first vertebrates to walk on land were amphibians, descendants of those lobe-finned fish.
They could breathe air, move on four limbs, and feed on land insects and plants. But they
remained tied to water for reproduction: their eggs had to stay moist, so they could never
venture far from rivers, lakes, or pools. The next great invention changed everything. The
amniotic egg is an egg with its own sealed water supply inside a leathery or hard shell. It
allowed animals to reproduce anywhere on dry land, without any standing water at all.
Animals with amniotic eggs could go everywhere.

The animals that evolved the amniotic egg were the first reptiles, and they spread rapidly
across the land during the Carboniferous Period, from about 359 to 299 million years ago.
The Carboniferous world was dominated by vast, warm, swampy forests. Giant tree ferns,
towering club mosses, and enormous horsetail plants reached into a sky thick with oxygen.
That rich oxygen allowed insects to grow to sizes never seen before or since, dragonflies with
wingspans wider than your outstretched arms.

Those ancient forests also left behind something we use to this day. When the great
Carboniferous trees died, they fell into warm swampy water where there was not enough
oxygen for them to fully rot. Instead, layer upon layer of plant matter built up, compressing
under its own weight over millions of years. Heat and pressure deep underground slowly
transformed it into coal, a black rock packed with the stored energy of ancient sunlight. When
we burn coal today, we are releasing energy that those trees captured from the sun more than
300 million years ago. The Carboniferous forests are gone, but their remains still heat our
homes and power our cities. It is one of the strangest and most thought-provoking
connections between the deep past and the world we live in now.

Life on land required countless adaptations, features shaped by evolution over many
generations to meet new challenges. Waterproof skin to prevent drying out. Stronger limbs to
bear body weight. More efficient lungs. Each adaptation was a problem solved, another step in
life's extraordinary ability to find new ways to survive in new places. The land was being
claimed, slowly and completely, by life.
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