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MONITORING & ASSESSING TSUNAMI RISK IN PUERTO RICO

About 75 miles north of Puerto Rico and
extending eastward into the Atlantic Ocean,
lies the Puerto Rico Trench. Plunging more
than five miles below sea level, the Puerto
Rico Trench creates the deepest point in the
Atlantic Ocean. The narrow trench extends
eastward for over 1,000 miles forming a long,
deep gash in the seafloor.

Scientists believe the trench began to
form nearly 70 million years ago as the North
American plate and the Caribbean plate
ground past each other. The existence of the
Puerto Rico Trench just north of the island,
along which there is evidence of a large slump,
(Schwab et al., 1993) and many other smaller
ones (ten Brink and Smith, 2003; Hearne et
al, in press) pose a significant landslide-tsu-
nami threat for the island. UNCW professor
of geology Nancy Grindlay’s research focuses
this area where plate motions are rapid and
complex and could cause earthquakes, sub-
marine landslides and tsunamis.

In 1918, an earthquake of magnitude
7.3, centered approximately 15 miles off the
northwestern coast of Puerto Rico, gener-
ated a tsunami that produced a run-up more
than 19 feet high along the western coast of
the island. One hundred sixteen people were
killed by the 1918 earthquake; 40 deaths
were attributed to the tsunami. In current
U.S. dollars, the cost damage to coastal
communities of that event would equal 50
million dollars, today.

A Massive Landslide and
Groundwater Seepage

Grindlay has been studying the Puerto

Rico Trench since the mid-nineties. Using
bathymetric mapping and seismic reflection
profiling of the sea bottom in the trench,
Grindlay has mapped the entire trench.
This research, suggesting the probability of

numerous tsunamis in the past, has uncov-

ered evidence of more recent submarine
landslides.

From her monitoring of the Puerto
Rican trench, Grindlay has also discov-
ered, on the edge of the slope, groundwa-
ter seeping out from the island of Puerto
Rico. Submarine groundwater discharge is
another possible contributor to submarine
landslides.

Monitoring the Earthquake Factor

An earthquake of 7 or higher often trig-
gers tsunamis and results in seafloor offset
along faults. The shaking motion of an
earthquake can also lead to submarine
landslides. “To help with monitoring the
earthquake hazard, we provide information
to risk assessment officials, such as the size
of the landslide that we see, and what kind
of tsunami a landslide like this one might
generate,” Grindlay says.
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