Galapagos: the Islands that Changed the World

Notes on BBC Episode: Born of Fire
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90°W 1°S in the Pacific Ocean

600 m off coast of South America near equator (Ecuador)

13 main islands plus smaller ones

Each island somewhat different...Some forested (hiding life?)...Some bare rock

The landscape influences life upon it.

The landscape is plumbed to a volcanic hotspot

Sea vents release energy from molten rock beneath.

This hotspot active for millions of years, building island after island.

Formed at crossroads of four major ocean currents, bringing a huge diversity of marine life

500 spp of fish. barnacle blennies, garden eels, rays, hammerhead sharks, etc. arriving from all over the Pacific.

Sea lions from north

Penguins from the south (cold waters in current allow survival)

Blue-footed boobies hunt the near-shore waters and fish by diving, risking injury, death.

Ghost crabs feed on dead/dying birds, fish, etc. at the shore

Land animals arrived by rafting 600 miles with no fresh water enroute!

Fernandina: active volcano with a 4-mile wide, 0.5 mi deep caldera...mostly bare rock

Galapagos iguanas live at shore...found nowhere else on earth (endemic organism)

Bask in sun, warm up each morning, then feed in ocean on red and green algae on reefs

Strong swimmers, dive to 30 feet deep on a single breath

In cold water body temp falls, gets 10 minutes of feeding time, then must get back to bask

Energy lost to fight surge and resist potential "play" with sea lions to get back to island.

To eliminate salt taken in, they sneeze it out.

Sally Light Foot crabs remove parasites, algae, and dead skin.

Lava lizards feed on the flies that are attracted to sea lions...both benefit...mutualism.

Fernandina is youngest of the islands...30,000 years old is on hotspot at west of archipelago, older islands are off to the east.

The islands move SE on plate over the hot spot at a few inches a year...a geological "conveyor belt"

Isabela is the largest and next-youngest...1M YO...a "teenager" with mile-high peaks

It is draped in plants and other organisms, but still has active volcanoes

Giant tortoises here: largest in world 550 lbs in largest numbers of any of the islands

Water scarce and they survive long periods with very little intake of water

Vulnerable to skin parasites and finches assist in removal while tortoise stands

Can live to be 150 years old and island can move 20 feet southeast during lifetime

In 1 million years, Isabela will come to middle of archipelago

Santa Cruz is central with volcanoes dormant, covered by plants and rich volcanic soils

Middle-aged island is teeming with life.

Peaks are high enough to produce rainfall and have open fresh water pools

At coast there are brackish lagoons with about 500 flamingoes from Caribbean

Use beak to filter out crustaceans in sediments

On drier margins, cactus trees grow with Galapagos hawk

Feeds on lizards, etc. and female iguanas needing nesting burrows in soft soil

Hawks breed when iguanas are breeding to take advantage of this resource

Chick eats half of an iguana per day!

Note the forest of cactus trees.

The oldest island Española has subsided and now is a flat topped.

The northern shores are sandy and loaded with sea lions

Male has harem of 30 females and juveniles.

Note nursing pups. Young pups exercise and learn social roles.

Beach-master (alpha-male) has to guard his harem from challenges of subdominant males

Eventually an aging male will need to be replaced by a rival

The southern side takes brunt of ocean surge and eroding cliffs are used by iguanas and birds

The waved albatross is the largest bird with 7-foot wingspan

Travels 1000s of miles for 6 months at a time, with difficult landing.

12,000 breeding pairs, most of world population, mate here.

The male waits weeks for partner, live 50 years, mate for life, rebond each season

Courtship rituals, gentle on-ground mating, single egg, single chick, bi-parental care

Feeding of pre-digested fish and squid gathered over 2000 mile round trips by parents

After six months the juveniles and parents leave the island.

Juveniles return as adults five or more years later

After 3.5 million years, Española is over 100 miles from hot spot origin

Cooling, contracting, sinking, and will eventually be a seamount

All islands will have this kind of time-line

People came, saw the islands as a resource, (note carting of a live tortoise for meat) but

Charles Darwin figured out how life evolved based in part upon his visits to Galapagos
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