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Supplementary Figure 1. Scarp height vs water depth of scarps in southern submarine landslide region (black) and northern submarine landslide region (white). Each point represents the average value along traceable scarp length (see Fig.2b for area of coverage).
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Supplementary Figure 2. Polygons used for submarine landslide volume calculations in the southern submarine landslide region. S1 is shown by yellow lines; S2 is shown by green lines. Hillshaded multibeam echosounder data gridded at 30-m cell size overlying IBCSO v2 regional bathymetry90. Contours are spaced at 50 m and labelled every 500 m. Black dashed lines are location of submarine landslide scarps on the slope and rise. Black solid lines show locations of seismic lines IT17RS301, IT17RS302, IT17RS316 and BGR80-009. 
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Supplementary Figure 3. Interpreted seismic reflection profile of the Iselin Bank shelf edge showing three submarine landslide scarps (S1, S1b and S2) and associated weak layers (dash-dotted lines with labels WL1, WL1b, and WL2). Location is shown in Fig.3. Seismic line is IT17RS301. Dotted lines show correlation lines used to calculate minimum submarine landslide ages by locating packages immediately overlying associated weak layers S1Top, S1bTop and S2Top. Small black arrows show the termination of internal reflectors against scarps. Vertical exaggeration is 12.  
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Supplementary Figure 4. Uninterpreted seismic reflection profile from line IT17RS301. Vertical exaggeration is 12.  
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Supplementary Figure 5.  Interpreted seismic reflection profile integrated with core-logs from IODP Site U1523 on the Iselin Bank. A. Seismic lines are IT94AR127A (section) and BGR80-009A (section). Yellow triangle locates IODP Site U1523 with drilled core extent shown by black vertical line. Selected core physical properties logs are shown alongside core extent: (a) P-wave velocity and (b) gamma ray attenuation. For detail, see Fig.6 and Supplementary Fig.7 (black box locates Supplementary Fig.7). Submarine landslide scarps are labelled S1 and S2. Small black arrows show the termination of internal reflectors against scarps. Weak layers (WL1 and WL2) are located by grey dashed line (WL1) and green dashed line (WL2). Vertical exaggeration is 8. Inset figure locates seismic sections shown above. 
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Supplementary Figure 6. Uninterpreted seismic reflection profile integrated with core-logs from IODP Site U1523 on the Iselin Bank. Seismic lines IT94AR127A (section) and BGR80-009A (section). Yellow triangle locates IODP Site U1523 with drilled core extent shown by black vertical line. Selected core physical properties logs are shown alongside core extent: (a) P-wave velocity and (b) gamma ray attenuation. For detail, see Fig.6 and Supplementary Fig.7 (black box locates Supplementary Fig.7). Vertical exaggeration is 8. Inset figure locates seismic sections shown above. 
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Supplementary Figure 7. Close up of core-log-seismic integration on the Iselin Bank (section shown in Supplementary Fig.5). Seismic line is IT94AR127A (section). Site U1523 position and core recovery is shown by black shaded intervals in overlaid core-log. Selected core physical properties logs are shown alongside core extent: (a) Magnetic Susceptibility, (b) P-wave velocity and (b) gamma ray attenuation. For detail see Fig.6. 
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Supplementary Figure 8. Age model for IODP Site U1523 based on biostratigraphic events from diatoms, radiolarians and marine palynomorphs (dinocysts) presented in Supplementary Table 1. This revises the shipboard age model35. FAD is First Appearance Datum. LAD is Last Appearance Datum. Black crosses are magnetic polarity events. Vertical lines reflect uncertainty in location of the biostratigraphic event due to wide sample spacing from shipboard samples or due to coring recovery gaps. Blue dashed line is disconformity at the base of Unit II. Average sedimentation rates are shown in red. 
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Supplementary Figure 9. Modelled occurrence (%) of bottom-current velocities >0.25 ms-1 over a 5-year period along the Iselin Bank. Modelled bottom-current velocities >0.25 ms-1 derived by Conte et al.36. Hillshaded multibeam echosounder data is gridded at 30-m cell size with contours every 100 m (green) and 500 m (blue). Yellow triangle locates IODP Site U1523. Black lines locate seismic profiles. Black box locates study area shown in Fig.2a. White dashed lines mark scarp positions. 








Supplementary Table 1. Datum points of biostratigraphic events from diatoms, radiolarians, marine palynomorphs (dinocysts) used in revised age model for IODP Site U1523. 
	Age     EXP 374
	Code
	Datum type
	change?
	species/event name
	Top Depth (m CSF-A)
	Base Depth (m CSF-A)
	Hole
	Sample

	0.65
	R1
	LAD
	nc
	Antarctissa cylindrica
	0.00
	9.81
	E
	1H-CC

	0.60
	D1
	LAD
	new
	Actinocyclus ingens
	
	 
	A
	1-2, 62-62 cm

	1.40
	D2
	FAD
	new
	Fragilariopsis separanda
	
	
	A
	1-2, 62-62 cm

	1.78
	Pol
	
	
	C1r.3r/2n
	
	21.70
	E
	4F-1, 100-101 cm

	2.10
	D3
	LAD
	shift
	Actinocyclus fasciculatus
	 
	 
	A
	4-2, 122-123 cm

	2.20
	D4
	LAD
	new
	Denticulopsis maccolumii
	
	
	A
	4-2, 122-123 cm

	2.40
	D5
	LAD
	new
	Rouxia diploneides
	
	
	E
	7-CC, 6-7 cm

	1.50
	D6
	LAD
	new
	Rouxia antarctica
	
	
	A
	6-2, 22-23 cm

	1.90
	D7
	LAD
	shift
	Thalassiosira kolbei
	
	
	A
	6-2, 22-23 cm

	2.20
	D8
	LAD
	new
	Thalassiosira vulnifica
	 
	 
	A
	6-2, 22-23 cm

	2.75
	D9
	FAD
	new
	Actinocyclus actinochilus
	
	
	B
	3-1, 69-70 cm

	2.50
	D10
	LAD
	shift
	Thalassiosira complicata
	
	
	E
	12-1, 99-100 cm

	1.72
	R2
	LAD
	nc
	Cycladophora pliocenica
	30.98
	41.59
	A
	6F-CC (ship)

	2.35
	R3
	LAD
	nc
	Helotholus vema
	35.10
	48.77
	E
	9F-1, 0-5 cm

	2.58
	Pol
	
	
	C2r/C2An
	
	48.52
	B
	3F-2, 40-41 cm

	2.47
	R4
	LAD
	nc
	Desmospyris spongiosa
	35.10
	48.77
	E
	9F-1, 0-5 cm

	2.70
	D11
	LAD
	new
	Fragilariopsis weaverii
	49.50
	60.32
	B
	5F-CC

	3.10
	D12
	LAD
	new
	Fragilariopsis tigris
	49.50
	60.32
	B
	5F-CC

	3.50
	D13
	FAD
	new
	Fragilariopsis weaverii
	60.32
	60.32 + ~10
	B
	5F-CC

	2.60
	D14
	LAD
	new
	Thalassiosira insigna
	
	
	E
	12-2, 19-20 cm

	3.20
	D15
	FAD
	new
	Fragilariopsis tigris
	
	
	B
	7-CC

	3.40
	D16
	FAD
	new
	Thalassiosira insigna
	
	
	B
	8-3, 9-109 cm

	3.90
	D17
	FAD
	new
	Fragilariopsis interfrigidaria
	
	
	B
	10-3, 9-89 cm

	4.40
	D18
	FAD
	new
	Fragilariopsis barronii
	90.77
	95.80
	E
	16-CC

	3.60
	D19
	FAD
	new
	Rhizosolenia harwoodii
	
	
	E
	16-3, 109-110 cm

	2.70
	D27
	FAD
	shift
	Actinocyclus fasciculatus
	 
	 
	E
	12-1, 59-60 cm

	2.50
	D26
	LAD
	
	Rouxia diploneides
	48.77
	52.50
	E
	10-CC

	3.20
	D24
	FAD
	
	Thalassiosira vulnifica
	86.30
	108.47
	B
	11F-CC

	4.10
	D20
	FAD
	
	Thalassiosira kolbei
	90.77
	95.80
	E
	16-CC

	4.60
	D21
	FAD
	
	Rouxia diploneides
	90.77
	95.80
	E
	16-CC

	4.70
	D22
	FAD
	
	Thalassiosira complicata
	90.77
	95.80
	E
	16-CC

	4.50
	D25
	FAD
	
	Thalassiosira striata
	90.77
	95.80
	E
	16-CC

	5.60
	D23
	FAD
	
	Thalassiosira inura
	90.77
	95.80
	E
	16-CC

	3.53
	R6
	LAD
	nc
	Prunopyle titan ^
	90.77
	95.80
	E
	18X-CC

	3.72
	R7
	LAD
	nc
	Lampromitra coronata
	90.77
	95.80
	E
	18F-CC

	5.95
	R8
	LAD
	nc
	Desmospyris rhodospyroides ^
	86.38
	108.47
	B
	18X-CC

	8.35
	R9
	LAD
	nc
	Prunopyle hayesi ^
	86.38
	108.47
	B
	18X-CC

	8.40
	D16
	LAD
	nc
	Denticulopsis ovata
	86.38
	108.47
	B
	18X-CC

	8.80
	D17
	LAD
	nc
	Fragilariopsis januaria
	86.38
	108.47
	B
	18X-CC

	9.10
	D18
	FAD
	nc
	Thalassiosira torokina
	113.95
	121.45
	E
	21F-CC

	< 8.60
	R10
	FAD (-)
	
	Antarctissa strelkovi ¯
	110.40
	113.95
	E
	20F-CC

	8.42
	R11
	LAD
	nc
	Acrosphaera australis ^
	86.38
	108.47
	B
	18X-CC

	7.30
	PL1
	LAD 
	nc
	Selenopemphix bothrion "
	86.38
	108.47
	B
	18X-CC

	7.30
	PL2
	LAD 
	nc
	Selenopemphix minys "
	86.38
	108.47
	B
	18X-CC

	8.62
	R12
	LAD
	nc
	Cycladophora spongothorax ^
	86.38
	108.47
	B
	18X-CC
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