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Appendix A: Figures 

• Figure 1: Settlement Locations and Large Landslides 

(1:50,000) 

• Figure 2: Settlement Locations And Active Gullies 
(1:50,000) 

• Figure 3: Wainui Slope Hazard Susceptibility Zoning 

(1:10,000) 

• Figure 4: Tikao Bay & French Farm Slope Hazard 
Susceptibility Zoning (1:10,000) 

• Figure 5: Barrys Bay Slope Hazard Susceptibility Zoning 

(1:10,000) 

• Figure 6: Duvauchelle Slope Hazard Susceptibility 

Zoning (1:10,000) 

• Figure 7: Robinsons Bay Slope Hazard Susceptibility 
Zoning (1:10,000) 

• Figure 8: Takamatua Slope Hazard Susceptibility Zoning 

(1:10,000) 

• Figure 9: Akaroa Slope Hazard Susceptibility Zoning 
(1:10,000) 

• Figure 10: Wainui Liquefaction Potential(1:10,000) 

• Figure 11: Tikao Bay & French Farm Liquefaction 
Potential(1:10,000) 

• Figure 12: Barrys Bay Liquefaction Potential(1:10,000) 

• Figure 13: Duvauchelle Liquefaction Potential(1:10,000) 

• Figure 14: Robinsons Bay Liquefaction 

Potential(1:10,000) 

• Figure 15: Takamatua Liquefaction Potential(1:10,000) 

• Figure 16: Akaroa Liquefaction Potential(1:10,000) 
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Appendix B: Slope Hazard Susceptibility Tables 

• Basis for Zones 

• Wainui Zones Scores 

• Tikao French Farm Zones Scores 

• Barrys Bay Zones Scores 

• Duvauchelle Zones Scores 

• Robinsons Bay Zones Scores 

• Takamatua Zones Scores 

• Akaroa Zones Scores 
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Appendix C: Supporting Figures 

• Figure C1: Geology 

• Figure C2: Slope Aspect Divisions 

• Figure C3: Wainui Air Photo Interpretation (1:10,000) 

• Figure C4: Tikao French Farm Air Photo Interpretation 

(1:10,000) 

• Figure C5: Barrys Bay Air Photo Interpretation 

(1:10,000) 

• Figure C6: Duvauchelle Air Photo Interpretation 
(1:10,000) 

• Figure C7: Robinsons Bay Air Photo Interpretation 

(1:10,000) 

• Figure C8: Takmatua Air Photo Interpretation 
(1:10,000) 

• Figure C9: Akaroa Air Photo Interpretation (1:10,000) 

• Figure C10: Wainui Slope Angles (20m Contours) 

• Figure C11: Tikao French Farm Slope Angles (20m 
Contours) 

• Figure C12: Barrys Bay Slope Angles (20m Contours) 

• Figure C13: Duvauchelle Slope Angles (20m Contours) 

• Figure C14: Robinsons Bay Slope Angles (20m 
Contours) 

• Figure C15: Takmatua Slope Angles (20m Contours) 

• Figure C16: Akaroa Slope Angles (20m Contours) 

• Figure C17: location of 2m contour data (1:50,000) 
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Appendix D: Supporting Tables 

• Large Loess/Bedrock Landslide Summary 

• 1975 Event Small Landslide Assessment 

• Active Gully Summary of Areas 

• % small landslides by slope angle 

• Comparison of small landslide slope angles 20m and 2m 
contour data 

 

 



Large to Medium Scale Loess/Colluvium Landslides Surface Dimensions Headscarp

Landslide Settlement Area History L x W Size Slope Angle Slope Aspect Elevation Slope Location Slope location Comments

Wainui Tip Wainui Mackwell Thesis 1986 and air photos 175 x 50 8750 10 SW 40 40/110 0.36 Part of Mackwell 1986 Thesis study. Episodic Movement since this time.

Otutereinga Wainui Mackwell Thesis 1986 and air photos 300 x 75 22500 10 SW 84 84/110 0.76 West of Wainui Tip, toe is on steepening coastal slope

Barry's Bay West Barrys Bay air photo 1995 225 x 175 39375 13 SW 110 110/300 0.37 On margin of very large bedrock landslide

Barry's Bay East Outside Barrys bay air photo 1995 325 x 300 97500 11 SW 170 170/300 0.57 On margin of very large bedrock landslide

Parsons Valley Road Duvauchelle air photo 1995 130 x 80 10400 18 W 70 70/150 0.47 Within head of active gully area

Duvauchelle West Duvauchelle air photo 1995 210 x 160 33600 23 SW 130 130/240 0.54 Within head of active gully area

Duvauchelle Middle Duvauchelle air photo 1995 150 x 85 12750 17 SW 160 160/240 0.67 Within head of active gully area

Duvauchelle East Duvauchelle air photo 1995 370 x 120 44400 16 SE 145 145/240 0.60 Within head of active gully area

Pipers Valley Road Outside Duvauchelle recent scarps developed in 1994 200 x 130 26000 14 W 160 160/220 0.73 Within head of active gully area. Probably active before 1994

Okains Bay Road Duvauchelle air photo 1995 275 x 200 55000 14 W 190 190/220 0.86 Within head of active gully area. Next to Pipers Valley landslide and cutting across Okains Valley Ro

Robinsons Bay East Outside Robinsons Bay air photo 1975 200 x 150 30000 11 NW 120 120/260 0.46 Within head of active gully area

Ngaio Point Robinsons Bay active 1990s 50 x 80 4000 20 SE 100 100/110 0.91 Within head of active gully area

Takamatua Valley Road Takamatua scarps seen 2007, air photo 1975 160 x 70 11200 6 W 26 26/140 0.19 At toe of valley slope, no other activity nearby

Old French Road West Takamatua air photo 1995 230 x 120 27600 11 N 92 92/110 0.84 Within head of active gully area

Takamatua Peninsula N Takamatua air photo 1996 210 x 80 16800 12 N 70 70/220 0.32 Within head of active gully area

Takamatua Peninsula Outside Akaroa Ecan report 2004, scarps noted 1994 350 x 150 52500 13 S 100 100/210 0.48 On margin of very large bedrock landslide, toe on steepening coastal slope/cliff

La Clare Subdivision Akaroa active 1975 to 1977. On going? 50 x 50 2500 16 W 60 60/220 0.27 Occurred below Hempleman Drive, after subdivision development. Within active gully?

Lighthouse Road Akaroa active 1994. On going? 100 x 70 7000 11 NE 120 120/220 0.55 Upslope of Lighthouse Road. 10-15m deep, sliding to volc ash layers at top of bedrock

AVERAGE 27882 14 N 4 108 AVERAGE 0.55

MEDIAN 24250 13 NE 1 105 MEDIAN 0.54

MODE 11 E 0 70 MODE #N/A

SD 23782 4 SE 2 46 SD 0.21

MAX 97500 23 S 1 190 MAX 0.91

MIN 2500 6 SW 6 26 MIN 0.19

W 5
Blus highlight landslides known to be active following 1994 rainfall events and Arthurs Pass earthquake NW 1 brown highlight 2 m contour data

total 20 black 20 m contour data

COUNTS Slope Angle % Elevation % Slope Location %

0 - 5 0 0 - 50 2 10 0 - 0.24 1 5

 6 - 10 4 20 51 - 100 8 40 0.25 - 0.49 8 40

 11 - 15 10 50 101 - 150 6 30 0.5 - 0.74 7 35

 16 - 20 5 25 >150 4 20 0.75 - 1.0 4 20

 21 - 25 1 5 total 20 total 20

 26 - 30 0

 31 - 35 0

 36 - 40 0

 41 - 45 0

 46 - 50 0

>50 0
total 20
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Plan area
Total

numbers per aspect division of compass Wainui Tikao Bay and French FarmBarrys Bay DuvauchelleRobinsons BayTakamatua Akaroa  Small Landslide Assessment, 1975 Event
N 179 8 74 0 0 23 28 46 179

NE 95 31 0 34 0 0 0 30 95
E 74 48 22 1 3 0 0 0 74

SE 26 7 3 4 7 0 5 0 26
S 24 0 17 7 0 0 0 0 24

SW 17 1 0 0 0 11 4 1 17
W 52 0 1 0 2 14 30 5 52

NW 5 0 0 0 5 0 0 0 5

Total 472 95 117 46 17 48 67 82 472

numbers per slope location Wainui Tikao Bay and French FarmBarrys Bay DuvauchelleRobinsons BayTakamatua Akaroa
1 - 0.75 18 10 0 0 8 13 9 58

0.74 - 0.5 37 31 1 4 12 28 26 139
0.49 - 0.25 38 50 31 10 20 18 34 201

0.24 - 0 2 26 14 3 8 8 13 74

Total 95 117 46 17 48 67 82 472

1 - 0.66 27 18 0 0 10 21 16 92
0.65 - 0.33 54 48 23 8 18 28 42 221

0.32 - 0 14 51 23 9 20 18 24 159
Total 95 117 46 17 48 67 82 472

numbers per elevation Wainui Tikao Bay and French FarmBarrys Bay DuvauchelleRobinsons BayTakamatua Akaroa
0 - 50 8 54 4 6 24 24 8 128

51 - 100 37 46 17 4 14 20 23 161
101 - 150 33 7 20 7 7 17 23 114

>151 17 10 5 0 3 6 28 69

Total 95 117 46 17 48 67 82 472

Assume Wainui, Tikao Bay, French Farm, Barrys Bay and Duvauchelles in West, others in east assumes each aspect = 12.5%

number of landslips per slope aspect WESTERN HARBOUR EASTERN HARBOUR TOTAL HARBOUR
% Slope 
aspect

number of 
landslips 
expected difference

difference 
factor

slope 
aspect 
factor

no. of 
landslips 
expected difference

% 
difference

N 82 97 179 N 27 127 52 1.4 N 2.16 83 96 116
NE 65 30 95 NE 14 66 29 1.4 NE 1.12 85 10 12

E 74 0 74 E 4 19 55 3.9 E 0.32 231 -157 -68
SE 21 5 26 SE 9 42 -16 0.6 SE 0.72 36 -10 -28

S 24 0 24 S 14 66 -42 0.4 S 1.12 21 3 12
SW 1 16 17 SW 15 71 -54 0.2 SW 1.2 14 3 20

W 3 49 52 W 12 57 -5 0.9 W 0.96 54 -2 -4
NW 5 0 5 NW 5 24 -19 0.2 NW 0.4 13 -8 -60

Total 275 197 472 100 472 537 -65

numbers per slope location Slope angle median 22 Slope angle median 23 Slope angle median 22 upslope length median 267 % Slope length median 42
1 - 0.75 28 30 58 20 m contours mode 22 2 m contours mode 27 20 m contours mode 22 20 m contours mode 267 20 m contours mode 50

0.74 - 0.5 73 66 139 average 23 average 23 in 2 m contour areaaverage 22 average 345 average 45
0.49 - 0.25 129 72 201 standard dev. 9 standard dev. 7 standard dev. 10 standard dev. 288 standard dev. 21

0.24 - 0 45 29 74 max 63 max 51 max 63 max 1708 max 100
Total 275 197 472 min 5 min 5 min 7 min 0 min 4

% % % %
1 - 0.66 45 47 92 count/degrees 0 - 5 0 0 count/degrees 0 - 5 1 0.9 count/degrees 0 - 5 0 0 count/length 0-100 67 14%

0.65 - 0.33 133 88 221 6 - 10 19 4 6 - 10 3 2.8 6 - 10 4 4 upslope 101-200 88 19%
0.32 - 0 97 62 159 11 - 15 61 13 11 - 15 5 4.6 11 - 15 20 19 201-300 102 22%

Total 275 197 472 16 - 20 122 26 16 - 20 23 21.3 16 - 20 28 26 301-400 64 14%

21 - 25 112 24 21 - 25 38 35.2 21 - 25 28 26 401-500 55 12%

numbers per elevation Total 0 - 100 m elevation 26 - 30 83 18 26 - 30 28 25.9 26 - 30 8 7 501-1000 81 17%
0 - 50 72 56 128 289 31 - 35 48 10 31 - 35 4 3.7 31 - 35 13 12 1001-1500 8 2%

51 - 100 104 57 161 36 - 40 8 2 36 - 40 2 1.9 36 - 40 1 1 1501-2000 7 1%
101 - 150 67 47 114 41 - 45 16 3 41 - 45 3 2.8 41 - 45 3 3 Total 472 100%

>151 32 37 69 46 - 50 0 0 46 - 50 0 0.0 46 - 50 0 0
Total 275 197 472 >50 3 1 >50 1 0.9 >50 3 3

Total 472 100 Total 108 Total 108 100

Upslope length is distance of landslide from toe of slope
% slope length is (upslope length /total slope length)*100

Akaroa Settlements Slope Hazard Susceptibility Study
Tonkin Taylor: ref 51152
28/03/2008



Settlement Area Active Gully Areas within Settlement 
Wainui 3262550.9 Wainui Tikao Bay French FarmBarrys Bay DuvauchellesRobinsons BayTakamatua Akaroa
Tikao Bay 529605.8 70590.3 78031.1 375770.3 59268.6 104564.4 2326 54095.8 13429.9
French Farm 1388262.2 127044.5 26346.1 31319.5 23800.6 156785 46454 9088.3 14038
Barrys Bay 1413264.4 7190.7 39134 7356.6 47482.3 19584.1 42058.1 21790.4 92395
Duvauchelles 3466768.5 3670.1 70910.4 8729.3 81143.8 8357.1 6102 41651.1 12610.7
Robinsons Bay 1598995.4 12829 97289.6 151678 48735.9 44162.8 17492 41538.9 47637.3
Takamatua 3190309.6 18393.7 78031.1 313.5 53289.8 21200.8 190281.4 2689.2 81087.5
Akaroa 4362218.8 61171.7 7170.5 63211 42993.6 13478.3 9333.3 21586.7

25210.4 31319.9 55786.4 66589.4 21239.5 56546.3
149025.4 9759.1 92475.8 31870.7 24354.4 7056.4

8064 29787.6 76150.4 128264.6 3016.1 7781.3
42072 65664.3 18242.1 55187.2 42757.8 14339.3

7015.4 12472.2 4893.8 373.3 112923
25986 21839.6 9589 871.5 5883.2

25304.1 82105.7 13582.3 5809.9 16438.1
16977.5 7561.7 30973.8
13083.6 10312.4 62949.3
19572.1 20019.7 23499.1
45176.4 19530.6 7860.5
33999.3 58132.2 4696.3
96202.3 51799.4 2405.5
49600.8 10632 142126.4

58956.1 89176.1
121195.8 22223.5
62084.2 7317.9
130093 26349

26528.8 21249
37758.2 154763.3
64182.2 34770

20114 21332.3
24556.1 2245.1

10760 148842.6
15867.6 30875.6

68605.9
16007.6

170004.6

Erosion Area inside settlement areas
Wainui Tikao Bay French FarmBarrys Bay DuvauchellesRobinsons BayTakamatua Akaroa

Total 583567.3 389742.3 582337.7 513462.9 1031332 628168.8 1028693.5 1592026.1
% of 18 74 42 36 30 39 32 36
settlement area

average % 38
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Akaroa Settlement Slope Hazard Hazard Susceptibility Study.
Tonkin Talyor ref: 51152/ver 1.0
28/03/2008

% of small landslips by slope angle (20 m contour data)
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Small Landslide Slope Angles (within 2 m contour areas only)

0

5

10

15

20

25

30

35

40

0 - 5 6 - 10 11 - 15 16 - 20 21 - 25 26 - 30 31 - 35 36 - 40 41 - 45 46 - 50 >50

Slope angle (deg)

%
 o

f 
la

n
d

s
li
p

s
 (

o
n

ly
 l
a
n

d
s
li
p

s
 o

c
c
u

rr
in

g
 i
n

 2
 m

 c
o

n
to

u
r 

d
a
ta

 

a
re

a
) 20 m contour data

2 m contour data




