Why do Great Megathrust Earthquakes Commonly Rupture, and Repeatedly so,
at Certain Subduction Zones and Not at Others ?

Exploring the Role of Interplate Roughness and Smoothness
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In the Past 58 Years, Three of the Largest Known Earthquakes Ruptured Along the

Aleutian Subduction zone, Two of which Launched Trans-Pacific Tsunamis
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Testing the Ruff Conjecture Using a Simple, Thick or Thin,
Classification of Sediment Thickness Along Sectors of Trench
Where Megathrusts of >Wm7.5 Have Occurred
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>Mw?7.5 that Occurred at Thin Sediment Sectors (n=115)
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EQ NO. YYYY MM DD Time Latitude® Longitude Mw TRENCH SECTOR SECTOR AVERAGE SECTOR
N °E NO. THICKNESS LENGTH

km km
1 1899 9 10 21:30:00 59.39 -139.50 8.2 Alaska, eastern, Kodiak to Middleton Is (154-145E) 1 2.0 800
2 1899 9 4 :22: 59.43 -143.05 8.1 Alaska, eastern, Kodiak to Middleton Is (154-1452) 2.0 800
3 1964 3 28 61.02 -147.65 5.2 Alaska, eastern, Kodiak to Middleton Is (154-145E) 2.0 800
4 1579 2 28 60.50 -141.39 7.5 Alaska, eastern, Kodiak to Middleton Is (154-145E) 2.0 800
5 1917 5 31 54.79 -159.12 7.9 Alaska, western, Unimak Pass to Shumacin Is (~165-157L) 2 1.5 500
6 1938 11 10 55.33 -158.37 8.2 Alaska, western, Unimak Pass to Shuraagin Is (~165-157E) 1.5 500
7 1946 4 1 53.31 -162.88 8.6 Alaska, western, Unimak Pass to Snumagin Is (~165-157E) 1.5 500
8 1957 3 S 51.56 -175.39 8.6 Aleutian, central, Amchitka Pzss to Amlia FZ (~180-173W) 3 2.0 500
S 1986 5 7 51.33 -175.43 8.0 Aleutian, central, Amchitka Pass to Amlia FZ (~180-173W) 2.0 500
10 1556 6 10 51.56 -177.63 7.9 Aleutian, central, Amznitka Pass to Amlia FZ (~180-173W) 2.0 500
11 1965 2 4 51.21 178.50 8.7 Aleutian, western, Salemate FZ to Amchi* - Pass (~170E-180) 4 1.5 600
12 2003 11 17 51.14 177.86 7.8 Aleutian, wester:, Stalemate FZ to Am Yass (~170E-180) 15 600
13 1306 8 17 32.99 -72.00 8.2 Chile, central, northzen, Juan Fernandez R""‘el a-Valdivia FZs (~33-40 S) 5 2.5 750
14 1928 12 1 16 06 00 -35.00 -72.00 7.8 Chile, central, neithern, Juan Fe g ande~ to [~ \divia FZs (~33-40 S) 2.5 750
15 1985 3 3 22:47:07 -33.14 -71.87 8.0 Chile, centra’, northern, Juz du leQ\ A a diviz £Zs (~33-40 S) 2.5 750
16 2010 2 27 :34: 8.8 Chile, central, northern, Juan \ ‘ez \ dge v M valdivia FZs (~33-40 S) 2.5 750
17 1560 5 21 8.1 Criie, central, southern, ’, Ve \ via \7s to South Chile Rise (~40-46.55) 6 2.5 700
18 1560 5 22 9.5 Chile, central, southern L\ ‘@lL\ 3 FZs to Sovch Chile Rise (~40-46.5S) 25 700
15 1975 5 10 7.6 Chile, central, s “n, \divia FZs te South Chile Rise (~40-46.5S) 2.5 700
20 1506 1 31 8.5 N ra-Ecuador (~7N-0) 7 2.5 800
21 1942 5 14 1.7 Cowmbia-Ecvador (~7N-0) 2.5 800
22 1579 12 12 8.1 ~olombia-ccuador (~7N-0) 2.5 800
23 1994 6 2 77/ Jores.., sava, wesg, Roo Rise to Sunda Strait (6-11S) 8 1.6 1000
24 1510 12 16 7.5 Indonesiz, Molucca-Halmahera (~1S5-4N) 9 4.0 500
25 1913 3 14 7.8 Indoresia, Molucca-Halmahera (~1S-4N) 4.0 500
26 1932 5 14 7% Tndonesia, Molucca-Halmahera (~15-4N) 4.0 500
27 1836 4 1 ’ Indonesia, Molucca-Halmahera (~1S-4N) 4.0 500
28 1957 9 24 Indonesia, Molucca-Halmahera (~15-4N) 4.0 500
25 1968 8 10 7. Indonesia, Molucca-Halmahera (~15-4N) 4.0 500
30 2007 1 21 |4-) Indonesia, Molucca-Halmahera (~1S-4N) 4.0 500
31 1941 6 26 Y Indonesia, Nicobar-Andaman Is to Myanmar (~11-18N) 10 5.0 800
32 1530 4 18 7.6 Indonesia, Sulawesi (120-125E) 11 2.0 500
33 1991 6 20 7.5 Indonesia, Sulawesi (120-125E) 2.0 500
34 1996 1 1 9 Indonesia, Sulawesi (120-125E) 2.0 500
35 2005 3 8 8.7 Indonesia, Sumatra, central, Nias I to Explorer Ridge (~2N-3S) 12 2.0 650
36 2007 S 12 7.9 Indonesia, Sumatra, central, Nias I to Explorer Ridge (~2N-3S) 2.0 650
37 1507 1 4 7 Indonesia, Sumatra, north, 90E Ridge to Simeulue I (~11-2N) 13 2.0 S50
38 2004 12 25 Indonesia, Sumatra, north, 90E Ridge to Simeulue I (~11-2N) 3.0 950
39 2010 4 6 . Indonesia, Sumatra, north, 90E Ridge to Simeulue I (~11-2N) 2.0 950
40 1914 6 25 7.5 Indonesia, Sumatra, south, Explorer Ridge to Sunda Strait at 65 (~3-8S) 14 2.0 S00
41 2000 6 4 7.9 Indonesia, Sumatra, south, Explorer Ridge to Sunda Strait at 65 (~3-8S) 2.0 S00
42 2007 9 12 8.4 Indonesia, Sumatra, south, plorer Ridge to Sunda Strait at 6S (~3-8S) 2.0 S00
43 2010 10 25 7.8 Indonesia, Sumatra, south, Explorer Ridge to Sunda Strait at 6S (~3-8S) 2.0 500
44 1923 9 1 7.9 Japan, Nankai (31-35 N) 15 1.5 700
45 1941 11 18 7.6 Japan, , Nankai (31-35 N) 1.5 700
46 1944 12 7 7.8 Japan, , Nankai (31-35 N) 1.5 700
47 1946 12 20 8.3 Japan, , Nankai (31-35 N) 1.5 700
48 1561 2 26 7.6 Japan, south, Nankai (31-35 N) 1.5 700
49 1968 4 1 7.6 Japan, south, Nankai (31-35 N) 1.5 700
50 1945 11 27 8.1 Makran (~57-66E) 16 7.0 S00
51 1931 2 2 7.6 New Zealand, Hikurangi (~38-42S) 17 3.0 400
52 1918 8 15 8.2 Philippines, Mindinao Cotabato (~2-7N) 18 2.5 350
53 1955 3 31 7.6 Philippines, Mindinao Cotabato (~2-7N) 2.5 350
54 1976 8 16 8.1 Philippines, Mindinao Cotabato (~2-7N) 2.5 350
55 2002 3 5 7.5 Philippines, Mindinao Cotabato (~2-7N) 25 350
56 1948 1 24 7.8 Philippines, Negros Trench (~9-12N) 19 2.5 350
57 2002 9 8 7.6 PNG--Papua New Guinea , eastern (~141-145 E) 20 1.5 700
58 1914 5 26 7.9 PNG--Papua New Guinea, western (~134-142E) 21 1.5 700
59 1935 9 20 7.7 PNG--Papua New Guinea, western 1.5 700
60 1996 2 17 ! 8.2 PNG--Papua New Guinea, western 1.5 700
61 2009 1 3 19 43 51 -0.38 132.88 7.7 PNG--Papua New Guinea, western (~134-142E) 1.5 700

TOTAL L,:NGT" 14050
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Relative Percent of Instrumentally Recorded Mw >7.5 Events
with Normalizing Reduction of 41% Applied to Thin-trench Mw7.5 Through
8.4 Events to Compensate in this Mw Range for the Significantly Greater
Occurrence Length of Thin (19200 km) vs Thick (7800 km) Trench Sectors.
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LATERALLY SMOOTH BASEMENT AND THICK SEDIMENT

165 E 175E 180 175W 155
\

Kodiak
Seamount

Dead Kula-Pac
Spreading

i ?
Ridge ? Amlia

Fracture

T

0

Longitudinal section of Aleutian axial trench de

This information is preliminary, is subject to revision, and it is not for citation or further distribution.

This material solely provides a record of the slides shown during the USGS-NTHMP Workshop held on February 1-2, 2016
and is not a final scientific record complete with references to prior work.

The information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government

shall be held liable for any damages resulting from the authorized or unauthorized use of the information.



Unirﬁak Island

SN  The Message

The Aleutian
subduction Zone
il : has and

e will continue
AT R R S okt
1957 megathrust
earthquakes and
destructive
local and
trans-Pacific
tsunamis

This information is preliminary, is subject to revision, and it is not for citation or further distribution.

This material solely provides a record of the slides shown during the USGS-NTHMP Workshop held on February 1-2, 2016
and is not a final scientific record complete with references to prior work.

The information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government

shall be held liable for any damages resulting from the authorized or unauthorized use of the information.





