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from Chimbote has wide plane
accretionary beaches with very flat
slopes, and the area south from
Chimbote has, in general, sheltered
curved beaches anchored by rocky
outcrops.
The curved beaches
usually have somewhat steeper
slopes. Since there is very little
vegetation outside of irrigated
areas near the rivers, traditional
evidence of tsunami passage such
as marks on trees were usually
absent. Runup heights were often
based primarily on the evidence of
debris lines which in this region
can be easily erased by the
blowing sand .
Measured
generally
3 m with
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tsunami

runup

heights

varied between
2 and
the maximum
4.4 m

measured
at Playa Dorada
(approximately
15 km south

of

Chimbote),
on a peninsula
directly
exposed
to the tsunami
source.
There are several tsunami
splash
marks higher than 4.4 m in areas
where there was some local
topography
to focus the tsunami.
(The term "runup"
refers to the
vertical
distance
between
the
elevation
of maximum
tsunami

1996

penetration and the elevation of
the shoreline at the time of
tsunami attack. ) The range of runup heights is fairly uniformly distributed in approximately 240 km
of coastline from Huanchaco to
Huarmey. This distance of the
tsunami-affected
coastal regions is
considered to be long in comparison to the area of aftershocks
(approximately
100 km by 60 km).
Although runup heights were not
extremely high, inundation djstances were often quite large
because of the flat beach slopes.
Several of the inundation distances were well over 200 m. In
one case the tsunami inundated an
entire isthmus (near Chimbote),
approaching from both sides to
cover a distance of 1500 m and
carrying fishing boats 300 m
onshore (Figure 2). In Campo
Santa, tsunamis evidently penetrated onto a very flat sandy beach
to a distance of more than 450 m.
Very long penetration distance on
mild-slope beaches implies that the
tsunami period was long .
Areas

of sand

deposition

were

observed throughout the affected
region. The greatest deposition
occurred near the outlet of rivers
where there was sand available for
transport and where the beaches
tended to be flat. Deposits were
also more easily observed in these
areas because the river activity
had developed a soil surface. This
allowed the deposits to be easily
distinguished from the underlying
layers. Tsunami deposits were
noted to have buried the bases of
plants that had been growing on
the former (pre-tsunami) soil surface. The sand appeared to be
normally graded with the coarsest
grains at the base and no apparent
indications of internal stratigraphy.
We also observed several areas of
river bank erosion evidently caused
by the tsunami runup and drawdown along the rivers.
The reconnaissance survey of the
tsunami effects reported in this
article was conducted between
March 15 and March 22, 1996.
The survey participants were Boyd
Benson (University of British
Columbia, Canada), Jody Bourgeois (University of Washington,
USA), Guillermo Hasembank
(Directorate of Hydrography and
Navigation, Peru), Julio Kuroiwa
(National University of Engineering,
Peru), Jim Lander (University of
Colorado, USA), Edmundo Norabuena (Geophysical Institute of
Peru, Peru), Jorge Paz (Directorate
of Hydrography and Navigation,
Peru). Catherine Petroff (University
of Washington, USA), Costas
Synolakis (University of Southern
California. USA), Vasily Titov
(University of Southern California,
USA), and Harry Yeh (University of
Washington, USA). The survey
was supported by the National
Science Foundation.
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scene

of the

1,500

km wide isthmus

between

Chimbote

and

Samanco
Bays. Several boats, that appear as small dots in the middle of
the photo,
were carried 300 m from the beach by tsunamis.
The tsunami
inundated
the entire isthmus
connecting
Chimbote
and Samanco
Bays.
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