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Catalina Island is a hot spot for more than snorkeling and rustic getaways. 

It’s one of the world’s most pristine grounds to research how, when and why ancient sea levels rose and fell 
— a topic of intense interest worldwide as the United Nations Climate Change Conference in Paris 
approaches later this month. 

Stanford University geophysicist Chris Castillo is doing cutting-edge research on the submerged portions of 
the island, made up of rocks more than 100 million years old. He is seeking clues to ancient weather and 
ocean circulation patterns, sea-level changes and seismic events that can shine a light onto climate change 
predictions by confirming what happened historically. 

Castillo expects to publish his findings in the next few months but he’s already uncovered interesting data 
with a unique method that combines seismic imaging technology with data from recovered fossils on the 
island’s well-preserved submerged paleo seabeds.  

More than half of the island’s land mass is underwater, largely untouched by human activity and destructive 
wave patterns. Its ancient, submerged terraces provide especially useful information on historic sea-level 
changes because the beaches cut by each new sea-level mark have remained intact.  

Castillo presented his evidence Friday afternoon at a Catalina Island Conservancy research conference in 
downtown Long Beach with Geophysical Inc. President Mark Legg, who has been fascinated with the 
island’s underwater terraces for years.  

“We all know that sea levels are rising right now,” Castillo said during his presentation at Hyatt The Pike 
hotel. “In order to understand future sea-level change, it’s really important to understand sea-level change in 
the past. The most reliable data come from fossils on marine terraces.” 

The island, Castillo says, is shrinking and sinking at a rate of 2 millimeters per year.  

He found evidence of massive ancient landslides and earthquakes stemming from strike-slip on the faults that 
surround and transect the island. Catalina uplifted a few million years ago because of that awkward fault 
segment.  

A geologic gold mine 

For most of its life, Catalina Island has been deep underwater. The rocks that formed it are as old as 110 
million years, but they merged with other shifting geologic forces through the eons to create the current 
island.  

Volcanic activity about 20 million years ago overwhelmed the area with massive, 20-mile-wide eruptions. 
The island, which now sits about 25 miles off the Los Angeles coast, emerged above the surface 6 million 
years ago. 

When it broke through the surface, the island was overflowing with scientific data from the Earth’s mantle, 
lower crust and North American plate. 



“What is Catalina today has literally gone down and up, and down and up, and down and up,” Legg said. “It 
started out going down in a subduction zone (into the earth’s crust) and formed very dense rocks. Then it 
rifted apart, came up as a volcano, cooled and sank again. 

“Then, the plate boundary changed and it got squeezed up in what we call a (fault line) restraining bend. 
Now we can prove that it’s actually sinking.” 

Legg’s research bolsters Castillo’s findings of ancient landslides. Legg predicts that a 7.6-magnitude 
earthquake under the island could trigger a tsunami that would flood directly into the ports of Los Angeles 
and Long Beach. 

A break in research 

Scientists have historically been prevented from accessing the island’s deepest secrets because expensive 
equipment is required to reach the submarine terraces. 

This summer, Castillo got help from Dr. Robert Ballard’s famous deep-sea exploration vessel Hercules, 
aboard the Nautilus research ship. Hercules, a quick-moving, dexterous, remotely operated vehicle with a 
high-definition camera and manipulator arms to grab samples, collected 600,000-year-old shells among other 
fossils from the island’s submerged beaches. The footage was broadcast live to classrooms around the world. 

Castillo expects the new data to refine researchers’ understanding of how sea levels have risen and fallen 
because, worldwide, sea levels go up and down unevenly. Those nearest melting glaciers rise more slowly 
than those farther away, he said.  

He is especially interested in sea levels during the last Ice Age — roughly 20,000 to 100,000 years ago. 
California was relatively close to glaciers and, therefore, saw lower sea-level increases than other areas, 
Castillo said, adding that it’s important to understand these distinctions in piecing together historic sea-level 
changes. 

“The presence of the ancient shells confirms the fact that Catalina must have been subsiding over a period of 
600,000 years,” Castillo said. Fossils recovered by the Hercules are now being radiometrically dated for 
more exact timing and analyzed by paleontologists at Stanford University and the U.S. Geological Survey. 

Once he combines that data with seismic imaging technology showing the island’s exact geologic makeup, 
Castillo will have a clearer picture of when major shifts occurred above and below the surface. 

“A sizable portion of the island fell off of the coast,” he said. “And anything that has happened can happen 
again.”  
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