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Dataset S2. Tables S1–S10 including a description of research methods, unit descriptions from fault trenches and auger hole 2, and a simplified description of the Modified Mercalli Intensity scale.

Table S1. Methods.

Table S2. Unit descriptions Westlake trench.

Table S3. Unit descriptions Augerhole 2.

Table S4. Unit descriptions Madill.

Table S5. Unit descriptions Simonsen 1.

Table S6. Unit descriptions Simonsen 2.

Table S7. Unit descriptions Buchanan.

Table S8. Unit descriptions Davey.

Table S9. Unit descriptions Tye.

Table S10. Simplified MMI scale. 

Table S1.  Methods.
	Method
	Objective 

	Geomorphic analysis 
Aerial photos from the 1960’s and the 1940’s were studied as well as digital elevation models (DEMs) for the whole Rift and a small area of Waihou River terraces derived from LiDAR data.  Different shadings of the DEM and a hillshaded relief image were used in ARCGIS to assess the presence of fault scarps displacing geomorphic features. On occasions, topographic profiles were used to assess potential tilt of surfaces affected by faulting to distinguish between active fault traces and terraces.

DEM from LiDAR:  Airborne LiDAR is an active remote sensing technique that measures reflectance values of laser light to obtain distance from the surface of the earth to a sensor mounted on the aircraft. These data can be used to produce elevation models of the Earth’s surface and surface features. A LiDAR survey of the study area was acquired between the 22nd of November 2007 and the 5th of February 2008. The survey was acquired from a fixed wing aircraft by AAM Hatch limited. The resulting point cloud was within the manufacture specifications of a vertical accuracy of +/- 0.15m. The point cloud was classified into ground first and intermediate returns using automated routines and the manually edited to increase quality. Bare-earth DEMs and hillshade models with a grid size of 1m were generated from the ground returns using and IDW interpolation with a minimum of 12 points and a search radius of 20m.
	Active fault mapping,  mapping of geomorphic features  and measurements of fault throws

	Paleoseismic  trenching and augering

Trenches were excavated in steps when they were deeper than 1.5. Wall were smoothed and cleaned. Grids of 1x1m were set to aid logging of the trench walls. 1:20 scale maps (logs) of the trenches were drawn and digitised. Walls were photographed.

Auger samples were collected and units described. Tephra and radiocarbon samples were collected. 
	Earthquake history, Single Event Displacement (SED).  

	Radiocarbon dating 

Samples were collected from augers and trench walls. Conventional radiocarbon ages in years B.P. or before present (1950) determined by Rafter Laboratory (GNS Science, New Zealand). δ13C normalization is always performed using δ13C measured by AMS, thus accounting for AMS fractionation.  Calibrated age ranges as determined using Oxcal v4.2.4 (Bronk Ramsey, 2013) and Southern Hemisphere Atmospheric data from Hogg et al. (2013). For sample Tye 1, the 2013 Marine calibration curve (Reimer et. al., 2013) and a Delta-R correction of 0 +/- 13 was used (McSaveney et al., 2006). Ranges represent 2 standard deviation statistics or 95% probability.
	Dating sediments. Constraining time of faulting 


Table S2. Unit descriptions Westlake trench.
	Unit number 
	Description
	Environment

	1
	Very dark grey, dark brown silt, massive, blocky structure, at bottom rare pumice 1-2 mm (Taupo pumice)
	Topsoil

	2
	Black  silt, massive, dry 
	Paleosol A & B on Holocene Tephra; Fissure 2 fill

	3
	Yellow brown sand, massive, with pebbles of pumice and manganese nodules and patches of gravel or colluvium
	Fissure 1 Fill (with ash)

	4
	Weathered, orange, sand, massive, rare pumice clasts, rare to abundant dark orange manganese nodules,  colluvium, gradational contact to re-deposited pumice alluvium
	Holocene Tephra

	5
	Pale grey massive sandy silt, grey silty sand to massive gravelly sand, light orange to orange sand, wavy orange brown cross bedding, dark orange to grey interbeds, clasts to 2 cm, rare large pumice clasts up to 6 cm, dark orange – brown manganese, from top to bottom: sandy gravel, sand, gravelly sand, gravel (basal gravel = re-deposited Hinuera)
	Re-deposited Hinuera pumice alluvium

	6
	Grey silt, white clay-silt-sand, well bedded grey/orange silt/sand/fine gravel, well bedded light orange gravel, laminated sands, pumice alluvium, quite firm, some manganese-rich horizons, bioturbated layer
	Hinuera pumice alluvium


Table S3. Unit descriptions Auger hole 2 (on property south of Madill farm). 
	Unit number 
	Description
	Depth (m)
	Environment

	1
	A horizon
	0-0.32 
	Topsoil

	2
	Medium – fine pumiceous lapilli
	0.32-0.39 
	Taupo Tephra (1718 ± 5 ca.yrs BP)

	3
	Brown, carbonaceous, vitric muds
	0.39-0.82
	

	4
	2.5Y 5/1 – 7/1 light grey to grey, very coarse, pumiceous sand (sample 77511/1), well sorted, thin grey tephra layer within peat
	0.82-0.97
	Tuhua Tephra (7005 ± 155 cal. yrs BP)

	5
	Peat, beige tephra (sample 7511/2), Raupo leaves (sample 7511/3), within the peat there is a thin grey tephra layer, white tephra (could be the same as in sand pit, sample 7511/4)
	0.97-1.20 
	Peat

	6
	2.5Y 8/2 pale yellow to 2.5Y 5/2 greyish brown, fine vitric ash
	1.20-1.40 
	Tephra

	7
	2.5Y 8/2 pale yellow – 2.5Y 5/2 greyish brown, same colour as unit 6, but probably different tephra: Raupo horizon (fine vitric ash associated with it)
	1.40-1.80
	Raupo horizon (16947-16381 cal. yrs BP) at 1.5 m

	8
	2.5Y 8/1 white tephra 
	1.80-1.93 
	

	9
	Top of Waihou gravels 
	1.93 
	Waihou alluvium (gravel)


Table S4.  Unit descriptions Madill trench.
	Unit number 
	Description
	Environment

	1
	
	Modern man-made infill

	2
	5YR 3/1 very dark grey to 2.5YR 2.5/1 black to dark brown, slightly clayey fine sand & silt, massive with clasts of Taupo pumice dispersed, dry, moderately dense, with very abundant charcoal, abundant modern roots, lower contact is wavy and very sharp
	Topsoil

	3
	10YR 4/4 dark yellowish brown, gravelly medium – fine sand, massive, slightly moist, moderately dense, abundant clasts of Taupo pumice (up to 2 cm in size, but mean size ( 1 cm), abundant modern roots, gradual lower contact 
	Channel fill with Taupo lapilli 

	4
	10YR 5/6 yellowish brown, dark yellowish brown to dark brown, clayey silt, massive, moist to slightly moist, soft to moderately soft, with iron staining and manganese (yellowish red 5YR 4/6), gradual lower contact
	Paleosol on channel fill 

	5
	2.5YR 5/4 light olive brown, clayey silt to silty clay, with a base of medium gravel and coarse to medium sand, fining upwards into the clay at about 20 cm from base, massive, moderately moist and stiff, very iron stained sand abundant, manganese = 5YR 3/3 dark reddish brown, wavy and sharp lower contact
	Channel fill-silt

	6
	10YR 4/3 brown with 2/2 very dark brown, very sandy medium gravel with clasts of coarse gravel, cemented in some places, massive, moderately moist, very dense, poorly sorted,  gravel is matrix supported (matrix is mainly coarse gravel), clasts are subangular to subrounded and very iron-stained, clast composition: rhyolitic, and andesitic clasts, abundant manganese, very wavy (erosional) and sharp contact with Hinuera sand, [Channel fill close to channel edge is a mixture of the channel fill and stained white fine sand, beige coarse sand and Waihou gravel ( massive white medium to coarse sand with sparse gravel clasts, moist, moderately loose and very iron-stained with abundant manganese, forming small concretions that look like clasts, chaotic, massive]
	Channel fill -gravel

	8
	10YR 5/6 yellowish brown, same description as Paleosol on channel fill but without the iron staining and more yellow brown than dark yellow brown, very gradual contact with Holocene Tephra
	Paleosol on Holocene Tephra  

	9
	10YR 6/6 brownish yellow, slightly sandy, slightly clayey silt, massive, slightly moist, stiff, modern roots, rare staining and some possible charcoal bits, gradual contact with paleosol on overbank deposits (stained medium white sand)
	Holocene Tephra

	10
	10YR 4/6 dark yellowish brown, slightly sandy clayey silt, massive with sparse pumice clasts, prismatic soil structure incipient, moderately moist and moderately soft, abundant modern roots, gradual contact with stained white fine sand
	Paleosol on overbank deposits

	11
	10YR 6/2 light brownish grey with stains, 10YR 5/8 yellowish brown, white mottled brown fine sand (fine sand has clasts of silt, laminated sand, manganese concretions [could be clasts or remnants or fresh sediment], non-weathered sediment) at the base to silty fine sand, massive, apart from fining upward slightly, becomes light brown on the top at contact with paleosol on overbank deposits, close to fault brown area is thicker than to the left (soil might have penetrated more), abundant manganese concretions and iron staining, gradual to sharp contact with beige coarse sand
	Overbank deposits (stained white fine sand)

	12
	10YR 6/6 brownish yellow, 2.5YR 4/6 red, light reddish brown with red mottles, medium sand, rare laminations, moderately moist and moderately loose, well sorted,  red staining
	Overbank deposits (red medium sand) 

	13
	2.5Y 6/3 light yellowish brown with 5YR 3/3 stains dark reddish brown, buff to grey coarse sand with lenses of gravelly coarse sand (clasts are pumice), slightly bedded and planar stratification, moderately moist and loose, lenses are 10 cm long and 5 cm thick, iron stained with manganese, gradual wavy contact with Waihou gravel and sharp contact with white medium sand
	Overbank deposits (beige coarse sand)

	14
	5Y 7/2 light grey to 10YR 5/3 brown, white coarse to fine sand, moist and moderately dense to dense (denser upwards), fining upwards, sparse pumice clasts, sharp contact with Waihou gravel, not wavy, 
	Possible  Rerewhakaaitu Tephra (c. 17.6 ka) Sample Madill (2, v=2.80 m, h=5.55 m

	15
	5YR 4/6 yellowish red (gravels), 2.5YR 6/3 light yellowish brown (sand and gravels), alternating well bedded (bedding 5 to 20 cm thick) white to dark grey to red/orange coarse sand, with sparse gravel clasts, planar and through stratification, dry and loose, well sorted; fine to coarse pebbles, well bedded, poorly sorted (matrix supported, matrix is coarse sand to fine pebbles), dry and moderately loose, red colours – iron stained, clasts: abundant andesitic and some rhyolitic, clasts are well rounded to sub-angular
	Waihou River gravel

	16
	5YR 7/1 to 6/1 light grey to grey, fine to coarse gravelly sands, very well bedded, (<1 cm to 10 cm beds), only a few coarse sand layers, most of them are fine to medium sand, moderately moist, moderately loose to loose, well sorted, iron staining in boundaries between beds of different grain size and along faults, only parallel to lamination, liquefaction features across and along bedding, liquefaction material is mainly fine sand, on downthrown side: manganese staining = 10YR 4/2 dark greyish brown
	Hinuera pumice alluvium (sand)

	17
	5YR 7/1 light grey, very coarse sand, grading upwards into very gravelly coarse sand to sandy gravel, massive at the base and bedded at the top (only in upper 20 cm), moderately moist, loose – moderately loose, well sorted, stained at the top (10YR 6/8 brownish yellow)
	Hinuera pumice alluvium (gravel)




Table S5.  Unit descriptions Simonsen trench 1.
	Unit number 
	Description
	Environment

	1
	Dark brown silty loam. 
	Topsoil 

	2
	Light grey to grey sand (up to 2-3 mm); dry, loose, contains pieces of wood; litter horizon at base
	Taupo airfall pumice (partly as channel fill)

	3a
	Mottled dark grey organic silt, thin lenses/layers of flat organics (bark/leaf-like = forest floor organic matter), pumice layer at base (airfall?;): loose, well sorted, up to 3 mm
	Holocene channel fill  (re-depostied Hinuera with tephra, possibly Rotoura ~ 15 ka) Sample1/2

	3b
	Light grey sand/silt/fine gravel inter-beds, clean grey sand horizons, cross-bedded sandy gravel/gravelly sand, yellow silt, vertical roots
	Paleosol on Hinuera pumice alluvium

	3c
	Dark brown to black organics soil to peat, contains fresh leaves and  pieces of wood
	Peat within Hinuera pumice alluvium. Sample 1/1

	5
	Orange mottled grey sand to fine sand, with some grey clay thin beds, well bedded
	Hinuera pumice alluvium


Table S6. Unit descriptions Simonsen trench 2.
	Unit number 
	Description
	Environment

	1
	Dark brown silty loam. 
	Topsoil with  remnants of buried soil

	2a & 2b 
	Light grey to buff silty loam with rare gravel
	Reworked Holocene tephra (colluvium)

	4
	Orange massive sand, rare pumice gravel, contains vertical fissures (fill contains some pumice [Taupo?] and black topsoil [cracking = post Taupo])
	Holocene tephra

	5a
	Light grey sand/silt/fine gravel inter-beds, clean grey sand horizons, cross-bedded sandy gravel/gravelly sand, yellow silt, vertical roots
	Paleosol on Hinuera pumice alluvium

	5b
	Dark brown to black organics soul to peat, contains fresh leaves and  pieces of wood
	Peat within Hinuera pumice alluvium. Sample 1/1

	5c
	Grey clay thin beds, well bedded
	Hinuera pumice alluvium


Table S7. Unit descriptions Buchanan trench.
	Unit number 
	Description
	Environment

	1
	2.5Y 3/1 very dark grey to 2.5Y 2.5/1 black silty clay, fine blocky structure, dry, firm, sparse pumice clasts, abundant roots
	Topsoil

	2
	10YR 5/6 yellow brown and 2.5Y 3/2 very dark greyish brown, slightly fine-sandy silty clay, moderately dry, moderately soft, with abundant organic matter, topsoil has developed deeper and produced this unit
	Paleosol on overbank deposits

	3
	10YR 5/6 yellowish brown, silty clay, massive, some blocky structure, dry and firm, some roots
	2nd Paleosol on overbank deposits 

	4
	10YR 7/11 light grey when moist, 10YR 8/1 white when dry, silty clay, massive, subtle prismatic soil structure, dry to moderately dry, firm to very firm, cracks and fissures
	Overbank deposits 

	5
	10YR 7/2 light grey to 10YR 4/1 dark grey with 5YR 6/8 reddish yellow iron staining, medium to coarse sands with some <1 cm diameter pumice clasts, moderately moist, moderately dense, well sorted and laminated ( 2-8 cm beds) between vertical line 17 and 22, 1 -22 not so well laminated although some coarse sands to fine gravel can be distinguished, strongly affected by liquefaction
	Hinuera pumice alluvium 1

	6
	10YR 7/2 light grey to 10YR 4/1 dark grey, 5YR 6/8 reddish yellow iron staining, medium to coarse pumiceous sands with sparse rounded white pumice clasts (up to 4 cm) and lithics, well laminated when not affected by liquefaction?, beds from 1 to 10 cm, moderately moist, moderately loose to moderately dense, well sorted
	Hinuera pumice alluvium 2

	7
	7YR 3/1 very dark grey, fissure infill = black brown silty clay, blocky (fine to medium) soil structure with blocks of overbank deposits, laminated at base of fissure (horizontally), dry, firm, (Hinuera pumice alluvium 1 & 2 are the same unit but slightly different)
	Fissure Infill


Table S8. Unit descriptions Davey trench.
	Unit number 
	Description
	Environment

	1
	5YR 2.5/1 black, fine sandy silt with sparse pumice clasts, slightly blocky structure, dry – moderately moist, loose – moderately loose, rich in organic matter, abundant modern roots, base contact gradual
	Topsoil

	2
	5YR 2.5/1 black, slightly sandy silt with very fine blocky structure, moderately moist, moderately firm, abundant modern roots, sparse pieces of charcoal & lapilli
	Overbank deposits with tephra (Kaharoa and Taupo Tephras)

	KaT
	5YR 2.5/1 black and 10YR 4/1yellowish brown, very fine sand to silt in lenses, moderately moist, moderately firm, with some traces of sand, mixed with rich organic-matter soil 
	Possible Kaharoa tephra

	TpT
	10YR 7/1 white to light grey medium-fine lapilli, mixed within 5YR 2.5/1 black organic soil (lapilli sparse within soil), moderately dry, moderately loose, lapilli size 2 – 5 mm, gradual contact at top,  clear contact at base
	Possible Taupo tephra

	3
	Upper part: 7.5YR 4/6 strong brown with lower part 10YR 7/2 light grey, coarse-medium sand, whiter & coarse lapilli at the base, finer orange lapilli at the top, fining upwards, moderately moist, moderately dense, very well sorted, top contact sharp & wavy, base contact sharp & wavy
	Soil with possible Tuhua tephra

	4
	2.5YR 2.5/2 very dusky red to 2.5YR 2.5/1 reddish black, very organic-rich silt, slightly blocky structure (very fine block structures), moderately moist, loose, with sparse pieces of charcoal, modern roots, pieces of wood abundant (dark red 2.5YR 3/6), base contact sharp & wavy 
	Very organic soil

	5
	5YR 2.5/2 dark reddish brown, silty clay, very organic rich, very moist, soft, with pieces of charcoal & wood, massive, top contact sharp in places, otherwise gradual, base very sharp & wavy
	Organic Soil 

	6
	7.5YR 2.5/1 black, silty clay, with sparse fine sand, prismatic soil structures, moderately moist, moderately firm, abundant modern roots & charcoal pieces, base wavy & gradual
	Paleosol on peat

	7
	10YR 2.5/1 reddish black, very clayey silt sparse sand, massive, with subtle prismatic soil structure, moist, firm, with abundant charcoal, rare modern roots, pieces of wood abundant, base contact very wavy, sharp to gradual 
	Peat

	8
	5YR 4/4 reddish brown, very sandy, clayey silt, moist & firm, with abundant root marks, sparse charcoal, sparse pieces of wood, base gradual & wavy, fissures filled with peat 
	Paleoesol on alluvial sand

	9
	7.5YR 7/2 pinkish grey (mainly), 7.5YR 4/4 brown (only dark patches), medium-coarse, slight lamination, massive, pumiceous with sparse pumiceous gravel clasts diameter = 1 cm, very well sorted, some root marks on the top of the unit
	Alluvial pumiceous sand 


Table S9. Unit descriptions Tye trench.
	Unit number 
	Description
	Depth
	Environment

	1
	Dark brown, nutty structure – prismatic structure, dry, stiff
	0-0.42
	Top soil

	2
	Light clay, no silt, moderately dry, firm, little iron staining
	0.42-1.0
	Clay A

	3
	Brown, same composition as Clay B, nutty structure, dry & firm
	1.0-1.44
	Paleosol 1

	4
	Light brown pure clay with iron stain mottling, moderately dry, firm, quite massive Mn-staining, few little lenses of very fine sand
	1.44-1.8
	Clay B

	5
	More brown than Clay C, same composition, nutty structure, moderately dry, moderately firm, more iron staining than Clay C, some root pieces left
	1.8-2.1
	Paleosol 2

1.9m –sample Tye 6 (wood)

	6
	Light brown, silty clay, iron-staining mottles, moderately moist, moderately soft with little lenses (3 – 5 cm long, < 1 cm thick) of fine sands which are sparse, does have sparse organic matter
	2.1-2.47
	Clay C

2.4 m –sample Tye 1 (shell)

	7
	Light brown silty clay, soil on top covers almost the whole layer but is not a very structured soil, moderately moist, soft, iron stains, lenses up to 2 cm of shell beds (shells are up to 1 cm big)
	2.47-2.64
	Paleosol 3/Clay D

	8
	Grey-brown with oxidised and a few reduced stains, alternating sequence of gravelly clays (clasts are shells which are dispersed in the clay) & shell beds, clay is moist & soft, shell beds of thickness of 0.5 - 5 cm are matrix-supported to clast-supported 
	2.62-2.9
	Shell layer

	9
	Blue-ish grey, except when upper part is sandy (rather than clayey) in which case the sand is brownish grey, alternating silty clays, medium to coarse sands & fine medium gravels (made of shells up to 6m wide), alternating beds range from few mm to 20 cm (20 cm ones are clay with lot of lenses of sands & gravels, thicker layers are clay ( not high energy), very moist, clays are very soft, gravels are loose –moderately loose & clast-supported, the gravels & sands are moderately to well sorted and shells are partly broken and partly intact ( not much reworked,  most of the shells are in dead position (flat), contact with overlying shell layer is sharp but probably erosional (wavy)
	2.9+
	Blue clay


Table S10. Description of damage associated with MM Intensities, and building type descriptions (simplified from from NZSEE (1992); Dowrick et al. (2008).
	MMI level 
	Effects associated with MM Intensity levels



	MM 5
	Fittings: Small unstable objects are displaced or upset. Some glassware and crockery may be broken.

	MM 6
	Structures: Slight damage to Buildings Type I. Some stucco or cement plaster falls. Damage to a few weak domestic chimneys, some may fall. Environment Trees and bushes shake, or are heard to rustle. Loose material may be dislodged from sloping ground, e.g. existing slides, talus slopes, shingle slides.



	MM 7
	Structures: Unreinforced stone and brick walls cracked. Buildings Type I cracked with some minor masonry falls. A few instances of damage to Buildings Type II. Un-braced parapets, un-braced brick gables, and architectural ornaments fall. Many unreinforced domestic chimneys damaged, often falling from roof-line. Water tanks Type I burst. A few instances of damage to brick veneers and plaster or cement-based linings. Unrestrained water cylinders (water tanks Type II) may move and leak. Suspended ceilings damaged. Environment:  Small slides s. Instances of settlement of unconsolidated or wet, or weak soils. A few instances of liquefaction (i.e. small water and sand ejections).

	MM 8

	Structures:  Buildings Type I heavily damaged, some collapse. Buildings Type II damaged, some with partial collapse. Buildings Type III damaged in some cases. A few instances of damage to Structures Type IV.. Houses not secured to foundations may move. Most unreinforced domestic chimneys damaged, some below roof-line, many brought down. Environment: Small to moderate slides. Small water and sand ejections and localised lateral spreading adjacent to streams, canals, lakes, etc.

	MM 9
	Structures: Many buildings Type I destroyed. Buildings Type II heavily damaged, some collapse. Buildings Type III damaged, some with partial collapse. Structures Type IV damaged in some cases, some with flexible frames seriously damaged. Damage or permanent distortion to some Structures Type V. Houses not secured to foundations shifted off. Environment. Landsliding general on steep slopes. Liquefaction effects intensified and more widespread, with large lateral spreading adjacent to water bodies


Construction types

Buildings Type I: Buildings with low standard of workmanship, poor mortar, or constructed of weak materials like mud brick or rammed earth. Soft storey structures (e.g. shops) made of masonry, weak reinforced concrete or composite materials (e.g. some walls timber, some brick) not well tied together. (Buildings constructed entirely of timber must be of extremely low quality to be Type I.)
Buildings Type II: Buildings of ordinary workmanship, with mortar of average quality. No extreme weakness, such as inadequate bonding of the corners, but neither designed nor reinforced to resist lateral forces. Buildings do not have heavy unreinforced masonry towers.

Buildings Type III: Reinforced masonry or concrete buildings of good workmanship and with sound mortar, but not formally designed to resist earthquake forces.

Structures Type IV: Buildings and bridges designed and built to resist earthquakes to normal use standards, i.e. no special collapse or damage limiting measures taken (mid-1930s to c. 1970 for concrete and to c. 1980 for other materials).

Structures Type V: Buildings and bridges, designed and built to normal use standards, i.e. no special damage limiting measures taken, other than code requirements, dating from since c. 1970 for concrete and c. 1980 for other materials.

Structures Type VI: Structures, dating from c. 1980, with well-defined foundation behaviour, which have been specially designed for minimal damage, e.g. seismically isolated emergency facilities, some structures with dangerous or high contents, or new generation low damage structures.
