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Figure 5. (a) Seismic cross section of the accretionary wedge along survey line ECr5. (b) Close up structure of
the landward depression margin. (c) Velocity section of survey line ECr5, which is the same area as section a.
Purple dotted lines are basement reflections. The plate boundary is based on the reflection profile. The images
were generated with SPW 2.2 [http://www.parallelgeo.com/], GMT 4.5* and Adobe Illustrator CS6.
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Figure 1 The likely mode of formation of a megaturbidite deposit, such as that described by Rothwell
et al’, Unstable sediment accumulations collapse when perturbed, maybe with associated release of
methane, resulting in a submarine landslide and flow of dense currents of sediment (turbidity
currents) down a continental slope. The end result is turbidite sequences on the abyssal plain.
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Ulraub et al. (2013) A& HELT LSO ZACTTRE

MESIND HEIND s Ry
Ewvent Age [ka]
Min Max Best Published

Agadir basin A3 35.00 45.00 A0.00

AS 5400 io4.00 59,00

AT 75.00 H5.00 R.00

A1D 45,00 115,00 105,00

ATl 105,00 125,00 115,00

Al2 120,00 130,00 125,00

All 120,00 140,00 130,00
Amazon Shialloer W 1235 2138

Deep E 35.00 37.00 36,00

Deep W 41,00 45,00 43,50
Balearic abyssal plain 20,32 2358 21,95
BICQ5" 11.60 15,57 12.39 =110
Rlack Shell 18.65
Cape Blanc 135.00 175.00
Cano Fears 1113 41,10 1120 11,00-31.10
Flemich Pase [E.l] 1 128.50 143.80 136.00

£ H1.70 118.10 102.00

3 7a.50 115.10 99,00

& 549.10 116.80 H3.70

5 5E.10 1157.00 T4.00
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Figure 3. Total volumes of mass transport or slide deposits are com-
pared with (A) mean sea level (McGuire et al., 1997), (B) rate of sea-
level change (McGuire et al,, 1997), and (C) atmospheric methane
(Brook et al., 1999). Note that in B, current predicted sea-level rise
over next century due to global warming has been plotted for com-
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Fig. 1. Aerial photograph of the Stuoragurra (Masi) fault (e.g. Olesen, 1988),
which is part of the Mierujavr’i—Svarholt fault zone (see also Table 2).

Postglacial faults in Lapland (northern Fennoscandia)

Fault Fault length (km) Displacement {m) Aspect ratio Seismic moment (Nm) Moment magnitude
Pirve 165 13 0.8x10 * 14310 8.1
Stuoragurra (Masi) 80 7 09x10 * 37104 1.7
Laino-Suijavaara 55 30 5.5%10 ¢ 10X 10" 8.0
Suasselka 48 5 L.ox10 4 1.3x10% T4
Lansjérv 50 22 44101 6.1 10 7.9

Fault lengths and displacements are from Muir Wood (1993), and seismic moments and moment magnitudes are estimated under the assumption that the faults
are created by single events (see main text for details). From Bungum and Dahle (1993) and Bungum and Lindholm (1997),
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Fig. 16 lllustration of moving landslide mass along the Suruga trough
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Facts on the stability of Kilauea's south flank, past and present.

May 14, 2018

There have been several recent highly speculative stories, rumors and blogs about the stability of the south flank of Kilauea and the potential for a
catastrophic collapse that could generate a Pacific-wide tsunami. We wish to put these speculations in their proper context by presenting observations
of the current situation and an assessment of past evidence of landslides from Kilauea.

There is no geologic evidence for past catastrophic collapses of Kilauea Volcano that would lead to a major Pacific tsunami, and such an event is
extremely unlikely in the future based on monitoring of surface deformation. Kilauea tends to "slump”, which is a slower type of movement that is not
associated with tsunamis, although localized tsunamis only affecting the island have been generated by strong earthquakes in the past.

The May 4 M6.9 earthquake resulted in seaward motion of approximately 0.5 m (1.5 ft) along portions of Kilauea's south flank as measured by GPS
stations across the volcano. A preliminary model suggests that the motion was caused by up to 2.5 meters (8 feet) of slip along the fault that
underlies the volcano's south flank, at the interface between the volcano and the ocean floor, about 7-9 km (4-6 mi) beneath the surface. This motion
is within the expected range for a large earthquake on this fault. The earthquake was probably caused by pressure exerted by the magmatic intrusion
on the south flank fault, following the pattern of past earthquake activity that has been observed during Kilauea East Rift Zone intrusions. A small,
very localized tsunami did occur as a result of the fault slip. Similar local tsunamis were generated by past large earthquakes, including the 1975 M7.7
and 1868 ~M8 events, both of which resulted in multiple deaths along the south coast of the Island of Hawaii.

Adjustments on the south flank caused another ~9 c¢m (3.5 inches) of motion at the surface in the day after the earthquake, followed by another 2-3
em (~1 inch) since May 5. This is higher than the normal rate of south flank motion (~8 cm (3 inches) per year) but is expected as the volcano
adjusts after a combination of a magmatic intrusion along the East Rift Zone and a large south flank earthquake. We did observe minor ground
ruptures on the south flank, but this is expected given the strength of the May 4 earthquake, and deformation data show that the south flank
continues to move as an intact slump block.

Geologic history combined with models of south flank motion suggest that the likelihood of a catastrophic failure event is incredibly remote. There are
certainly signs on the ocean floor for landslides from other volcanoes on the Island of Hawaii and from other islands, but none are associated with
Kilauea. In addition, Kilauea has experienced much larger earthquakes and magmatic intrusions in the recent past. The large earthquakes of 1975 and
1868 were not associated with significant south flank landsliding, nor were major East Rift Zone intrusions in 1840 and 1924.
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Cross-section through the lower East Rift Zone of Kilauea Volcano. Magma intruded into the rift zone
and exerted pressure on the south flank of Kilauea, likely encouraging the M6.9 earthquake that
occurred on a fault located at the interface between the volcano and the preexisting ocean floor.
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from Shanmugam et al. (1988), with permission from Geological Society of America (GSA).
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Figure 15. Slide scarp in terminal moraine-outwash-delta
complex at ‘the head of Passage Canal. The submarine
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M EUTER
KX 170feet=$355m
PORT VALDESZ

8/0
valdez Narrows 8i0 a0
navigation 1]ght
1392 ANDERSON
T2 N BAY b o
o : T s 5

Figure 16. Heights and inferred directions of local waves in the westerm part of
Port Valdez, Prince William Sound. Heavy line along shore indicates distribution
of damage; numeral is measured maxiwum run-up, Shaded pattern, bedrock; dotted
pattern, alluvium and intertidal mud; triangular pattern, terminal moraine of

the Shoup Glacier, Contour interval on land {s 1,000 feet; submarine comtour
{nterval is 600 feet Figure 17. Spur west of Shoup Bay chat was overtopped by
‘ a local wave travelling from right to left. Trees and

;ﬂib :5 5&@%Em<:hf%g25_33m0)§ﬂi% branches are broken to an elevation of more than LOO

feer above lower low water.
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beneath the upper slope. In both (a) and (b), development of the landslide beyond the initial failure
is controlled by weak layers within the parallel bedded slope sediment sequence
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Figure 3. Bathymetric maps showing the morphology of the continental slope offshore the Nice airport, the location of the scar of the 1979 event and the
pathway of the reworked deposits on the slope (white dashed line). The location of Voll and Vol2 discussed in the text are also represented. The bathymetric
profile is taken along the pathway of the 1979 event, from the base of the scar to the Var Canyon. The two arrows locate the two bends observed along the

pathway of the 1979 event. lualalen et al. (2010, GJ')
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Figure 5. Initial surface elevation generated by TOPICS for SMFs Vol1 and Vol2. Dashed lines correspond to seafloor uplift (tsunami crest) and solid lines to
-contours for Voll and 0.05 m iso-contours for Vol2). The bathymetry is plotted in the background (20 m iso-contours).

subsidence (tsunami trough) (0.5 m iso-contours

Figure 6. Enlargement of the area contained in the rectangle drawn in Fig. 5 (10 m bathymetry iso-contours)
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Fig. 20. Sketch illustrating the probable scenario of the 1979 Nice slope failure: () The high permeability sand layer represents a fresh water conduit
inducing the increase of the sensitivity of the surrounding clay by leaching. (b) The embankment generates the softening of the mechanical properties
of the sensitive clay layer and an increase in creeping. (©) After a period of rainfall, the pore pressure possibly increases and induces the decrease of
the effective stress which conducts to failure.
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THE 1929 GRAND BANKS TURBIDITY CURRENT

Showing relotive position of sediment cores and furbidity current
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Heezen et al. (1954; Deep—Sea Res.)
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Fig. 1. Location of submarine telecommunication cables and cable
breaks offshore SW Taiwan. EQL and EQ2 are the two major Pingtung
carthquakes of magnitude 7.0. The yellow continuous line underlines
the channel of the Kaoping canyon and Manila trench. Red stars cor-
respond to the locations of cable breaks. Numbered stars are used in
Fig. 3. Five submarine landslides are identified. Cable break times and
locations are given in Table 1.

Hsu et al. (2008; TAO)
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CH-US SegW2 Break 2

CH-US SegS1 Break 14

Fig. 2. Broken cables recovered during cable repair operations. Upper
piture: break of an armoured type cable recovered during break 2 repair
(located in Fig. 1). Lower picture: break of a lightweight type cable re-
covered during break 14 repair (located in Fig. 1).
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The Papua New Guinea tsunami of 17 July 1998: anatomy of a
catastrophic event

D. R. Tappin'. P. Watts”, and S. T. Grilli*
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Fig. 1. Location map of the northern PNG coast struck by the tsunami of July, 1998 and bathymetry from the 1999 Kairei survey. Also
shown is the earthquake epicentre (Green star), the aftershocks of 09:09:30 and 09:10:00 (pink stars), the T-phase slump signal of 09:02
{blue star — with error ellipse in blue from Synolakis et al., 2002), the main villages destroyed (red dots), the slump area, and main seabed
features. Water depths are in metres.
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Fig. 5. Setting of the Ugamak Slide. Umit A of the shide is
outlined in black. Notice how the shde points upslope di-
rectly at Scotch Cap. The three lines from the shelf to the
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of Fig. 6.
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