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Study of paleo-earthquake and paleo-tsunami in south-central Chile
— Report of 2003 and 2004 surveys —
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Abstract: We surveyed tsunami deposits and vertical crustal movements in the source area of the 1960
Chile earthquake in south-central Chile in February 2003 and February 2004. Observing in 45 trenches
of the Chuyaquen site, we identified at least three tsunami events and one submergence event. Recent
two events are correlated to the 1960 Chilean earthquake and the historical earthquake of 1575. The
recurrence intervals of these geologically recorded events are estimated to be 300-400 years, while
historical large earthquakes have occurred frequently at every 100-150 years, suggesting that the events
recorded as tsunami deposits were unusual earthquakes. On the other hand, several emergence and
liquefaction events can be identified on an outcrop of salt marsh in the Chamiza site. “C ages of buried
peat samples indicate that all the events have occurred in past several centuries. We also studied the
coseismic and postseismic movements of the 1960 earthquake along the transect from the Pacific coast to
120 km eastward inland, about middle of the 1960 rupture zone, measuring shoreline change before and
after the earthquake. Puerto Montt, 70 km east of the Pacific coast, is located on the boundary between
the 1960 earthquake’s coseismic downwarp area and the coseismic and/or postseismic upwarp area
farther inland. The largest total amount of uplift during the last 44 years was estimated to be 2.1 m in
Chamiza, 10 km east from Puerto Montt. According to the interviews, most of the uplift occurred with
the earthquake or in the first month after the earthquake. The total amount of uplift decreases eastward.
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#13R. ChuyaquentZ 31T 2 “CHAHNE RS 5.
Table 1. Radiocarbon dating results in Chuyaquen.

RETER « SZEE - B - 2/ @5  Marco Cisternas + Brian Atwater « Cristian Youlton

Sa'\rlr;ple Soil name Stratigraphic position Material “Cage 6"™C cal2sigma (AD) Lab. code
1 ? cm below top of soil Charcoal 39040 -25.7 1450-1640 Beta-179374
2 2 cm below top of soil Charcoal 400+40  -23.9 1450-1630 Beta-179376

Juan Vera
3 ? cm below top of soll Charcoal 44040  -26.1 1430-1630 Beta-179373
4 1 cm below top of soil Charcoal 47040  -26.8 1410-1630  Beta-179375
5 Genaro Rooted in soil and Juncus procerus 990440  -26.0 1020-1190 Beta-179372
surrounded by sand culm bases - ’
6-7 cm below the soil Spartina
6 (Below Genaro) top and 2 cm above the densiflora 1450440 -14.2 540-690 Beta-179377
underlying sand rhizomes

#5273, ChamizalZ BT B “CHEAGHE RS H.

Table 2. Radiocarbon dating results in Chamiza.

Sample No. location position Material "“Cage cal 2sigma (AD) Lab. code
1530-1550
. 1630-1680
=+ -

(1) plant material 23040 1740-1810 Beta-189957
1930-1950
Peat A 1640-1690

(2) plant material ~ 200+40 1730-1810 Beta-190195
1920-1950

(3) plant material ~ 300+50 1460-1670 Beta-190196

salt

. 1640-1890

(4) marsh plant material 19050 1910-1950 Beta-189958
Peat B 1650-1890

(5) plant material ~ 170+40 1910-1950 Beta-190197

(6) abovesand i aterial 32040 1460-1660  Beta-189960

sheet
(7) plant material 37040 1440-1640 Beta-190194
Peat D
(8) plant material 440440 1420-1500 Beta-189961
(9) terrace soil plant material 32040 1460-1660 Beta-189960
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% 2 [¥. Chuyaquen (28125 kL > Fiid .
Fig. 2. Photo of the trenching survey in Chuyaquen.
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Fig. 3. Aerial photo, and geologic and topographic profile in Chiuyaquen.
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1960-soil »

Tsunami deposit
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Fig. 4. Four sand and soil layers observed in the trench in Chuyaquen and their ages.
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Fig. 5. Comparison between the ages of historical earthquakes and geologic events.
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Fig. 6. Pillar house and topographic profile around the house in Chamiza.
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The first floor
extended after the 1960 earthquake
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Fig. 7. Pillar house and shoreline change in Metri.
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Fig. 8. Shoreline change in Cochamo.
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resent-woods limit

%9 K. Ahinco \ZEITF B3 BRIV L ITHRZA L.

Fig. 9. Dead forest and shoreline change in Ahinco.
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Fig. 10. Vertical crustal movement during and after the 1960 Chilean earthquake in South-central Chile.
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,Qlufcro P
(RhotoiniEig:

Tidal flat

% 11 [X|. Chamiza &34 D251 & H1IFE 5555,
Fig. 11. Aerial photo and classification of topographic feature around Chamiza.

% 12 [X|. Chamiza (23T 2 O 2R G H.
Fig. 12. Photo of the outcrop in Chamiza.
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Fig. 13. Stratigraphy of the terrace in Chamiza.
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Fig. 14. Topographic profile and vegetation around Chamiza.
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