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Table A.1

Radiocarbon dates used in this thesis, including Potassium Argon (P/A) and Zircon Fission Track (ZFTA) dates for the Rotoehu

and Rangitawa Tephras, respectively. Radiocarbon dates on samples collected in this study are underlined.

(ZFTA)

360,000+ 40,000

Rengitawe Tepiwe

Kohn et al (1992)

Numnber Dete in years B.P Formetion : Reference Significence

Wk-2097 Post modern Onetepu Formeton . Hodgson (this study) Date on wood from within Onm providing an age for this lahar deposit, and a age for bers Onn and Ono.

NZ27388 3901+ 66 Onetepu Formetion . Donoghue (1991) Date on peat overlying Onl, providing & minimum age for this lshar deposit.

NZ1363 407+ 668 Onetepu Formetion : Campbell (1973) Date on wood in a palaeosol developed into Onh, providing a minimum age for this ahar deposit and & age for rlying ber Ony.

NZ7466 460 + 66 Onetepu Formation Donoghue (1991) Date on wood from within Onj providing an sge for this lahar deposit.

Wk-1487 600+ 70 Meokahiketos Sands . Purves (1990) Date on charcosl from within Makahik Sands lying Onj supports 8 c. 460 year B.P. age for this member.

Wk-2680 670 + 46 Onetepu Formetion i Hodgson (this study) Date on wood in palaeosol developed in silts underlying Onh, providing & maximum age for this lahar deposit.

Wk-1488 660 + 60 Tufe Trig Formetion Donoghue (1991) Date on peat overlying Tufa Trig F tephra underlying Onh, providing a maxmum age for this lahar deposit.

NZ1684 766+ 66 Onetepu Formeton Canj:ell 11973) Date on wood in palseosol developed into Ong, providing a minimum age for Ong, and a8 maximum age for overlying member Onh.

Wk-2098 890+ 40 Onetapu Formation Hodgson (this study) Date on wood in soil overlying Ond providing @ minimum age for this lahar deposit and & maximum age for overlying member One.

41 dotes 1.860x 10 Teupo Ignimbrite Froggartt and Lowe (1990) Taupo Ignimbrite underties, and thus provides a i date for the Onetapu Formation in this study.

17 detes 3.2801 20 Waimihie Tepiwe Froggatt and Lowe (1990) Waimihia Tephra overlies and provides a minimum age for the Mangaio and M i For z {Donogh 1991).

NZ27729 4,800+ 100 Mengelo Formation Donoghue (1991) Date on wood from within and providing a date for the Mangaio Formation.

NZ27832 4,860+90 Mengelo Formetion Donoghue (1991) Date on peat underlying and providing a i date for the Mangaio Formation.

NZ3961 6.370+ 90 Motutere Tephve M e Tephra rlies and provides 8 age for the Tangatu Formation.

Wk-1773 7.800+70 Tengatu Formetion Hodgson (this study) Wood sampled from trees presumed enguifed during emplacement of Tangatu Formation, and thus dating the ¢ d b of the F
c. 7.800 years 8.P.

NZ716 14,700+ 110 Rerewhakasitu Tepive Froggartt and Lowe (1990) Rerewhakaaitu Tephra is found between underlying Te Heuheu and overlying Tang Fe jon For fDonogh 199 1) and provides & minimum
age for Te Heuheu and a age for Tang F jon d i

4 dates 22,690+ 230 Kewekewe Tephre Wiison ol al (1988) Kawakawa Tephra provides a persistent time plane in the regional geology of this study.

( Wk-268 1 37,030+730 Mengetipona pumice send Hodg {this study) Charcoal sampled from within and provides s date for, the Mangatipona pumice sand.
3 dates Omateros Tephre Frogpart and Lowe (1990) Omataros Tephra overlies and provides @ minimum age for Kaitieke tephra. It also provides a new minimum age for Ratan loess.
(P/A) 84,000+ 4,000 Rotoehu Tephre Wilson et al (1992) R hu Tephra underiies and provides a age for Kaitieke Tephra, and a age for Mengewh M Rangishu and Rangiw hais

tephras. It also provides & new minimum sge for Porewan loess.

In this study Rangitawa Tephra is one geologicsl indicator used to define the lower boundary of the lete Quaternery
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Table A.2 Results of quantitative analysis of coverbeds at Site WF5, 0.2-2.5 m).

9% rhyolite glass

Quantitetive XRD eneslysis

Sampl
l;':h. 260-126 ¢ 126-63 ¢ qu LA. qu/ LA, % qtz 1 qu LA. qu/ LA, % qu 2 qu LA qu/ LA, % qtz 3 meen sD cv
20 . 46 6160 18016 0.34 4.76 4696 13046 0.36 4.96 4936 17880 0.28 3.68 4.42 0.76 18.94
36 . 6.7 6680 17836 0.32 4.34 3200 13366 0.24 2.90 4346 18300 0.24 2.87 3.37 0.84 24.87
46 . 8.7 4460 20946 0.21 2.42 6666 19380 0.34 4.79 6680 17710 0.37 6.31 4.17 1.64 36.84
66 . 10 6786 21430 0.32 4.30 6760 20706 0.33 4.48 7670 18826 0.41 6.96 4.91 0.80 18.39
66 . 127 7630 22840 0.33 4.64 7010 18270 0.36 6.16 6800 198770 0.36 4.89 4.86 0.31 6.37
76 . 8.7 9606 20466 0.46 6.99 10316 17440 0.69 9.29 9320 20306 0.46 6.89 7.72 1.36 17.69
86 . 10.6 12366 19660 0.63 10.02 8890 19730 0.60 7.66 12266 19760 0.62 . 9.82 9.18 1.31 14.33
96 O 8.6 11610 21046 0.66 8.67 14696 20000 0.73 11.89 10046 16260 0.62 9.77 10.07 1.68 18.88
106 O 8.2 16120 20736 0.78 12.66 18216 19616 0.93 16.40 16866 199800 0.80 13.02 13.69 1.49 10.88
116 O 8 12100 13946 0.87 14.30 16696 17766 0.88 14.48 18370 18430 1 18.84 16.14 1.30 8.69
126 O 13.2 13206 14710 0.80 14.84 18080 18346 0.99 16.43 16280 17826 0.91 16.12 16.46 0.86 6.60
136 . 30 12320 14466 0.86 14.02 12116 17720 0.88 10.96 16900 16640 1.02 17.11 14.03 3.08 21.94
146 0 40.7 13936 17370 0.80 13.11 77686 16076 0.62 7.93 18216 19420 0.84 16.67 12.20 3.90 31.87
166 . 68.2 6066 14446 0.42 8.18 8280 17696 0.3;3 6.01 6806 18846 0.3 4.21 6.13 0.89 19.27
183 O 7286 6410 14226 0.46 8.73 6900 17686 0.34 4.66 6166 17430 0.30 3.93 6.10 1.48 28.68
170 6.6 3 17010 14680 1.17 19.70 19380 19976 0.97 18.16 19666 18740 1.06 17.68 17.01 1.79 10.02
180 3.2 1.8 16286 13620 1.13 19.08 13670 12866 1.06 17.88 19440 18380 1.08 17.723 18.18 0.78 4.30
190 8.2 6.2 8960 13880 0.72 11.82 98146 13770 0.88 10.80 18680 19246 0.98 18.36 12.88 3.07 23.86
206 8 8.2 9316 14736 0.63 10.03 11170 18410 0.81 9.68 17986 19160 0.94 16.67 11.72 3.34 20.63
216 6.6 8 14730 14326 1.03 17.21 18386 18700 0.98 18.37 18180 20260 0.80 13.08 16.66 2.18 14.11
238 10.7 8.6 18936 14820 1.30 22.06 18080 19836 0.91 14.89 16836 20736 0.78 12.41 10.48 4.90 30.27
260 17.6 18.8 8970 16236 0.48 8.88 98460 20816 0.48 8.87 8116 20016 0.48 8.82 8.86 0.03 0.41
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Table A.3 Results of quantitative analysis of coverbeds at Site WF5, 2.5-4.55 m.

% rhyolite gless Quentitative ZRD enalysis
Semple
Depth 260-126 126-63 p qu LA, qu/L.A. % quz 1 qu LA qu/ L.A. % qz 2 qu LA, qu/L.A. % qu3 mean sD cv
260 18.6 20.2 . 6966 13740 0.44 6.46 . 7930 17480 0.46 6.78 11016 19616 0.66 8.74 7.33 1.23 16.84
270 10.2 9 : 9300 16120 0.82 8.72 11326 20826 0.66 8.62 8630 19366 0.44 6.64 8.26 1.60 19.41
280 26 4.2 6336 16126 042 6.16 . 6926 18216 0.38 6.46 6486 20296 0.32 4.36 6.32 0.91 17.06
296 2 6.6 : 4846 18060 0.27 3.43 6726 18730 0.29 3.82 3936 19726 0.20 2.18 3.14 0.86 27.29
310 2.8 8 i 4106 19770 0.21 2.33 . 4460 19366 0.23 2.74 3876 20660 0.19 1.98 2.36 0.38 16.16
320 4.6 21 4080 13666 0.30 4.03 ‘ 3416 18080 0.18 1.81 3460 19696 0.18 1.74 E 2.63 1.30 61.63
328 2 3.2 3006 23680 0.13 0.86 . 2496 21830 0.1 0.64 2366 20366 0.12 0.66 0.72 0.13 17.39
334 0.2 1.2 7866 16800 0.60 7.69 11626 18040 0.61 9.64 86826 18366 0.48 8.83 7.98 1.40 17.62
346 (o] 0.2 10200 16606 0.62 8.77 16776 18440 0.81 13.28 11160 22060 0.61 7.74 10.26 2.80 27.32
366 0.2 1.6 10820 14666 0.74 12 16676 22160 0.76 12.21 11020 18606 0.68 8.76 10.88 1.84 17.83
366 0.2 0.8 8320 17476 0.48 7.20 10806 17886 0.80 8.62 12436 203686 0.81 8.62 8.78 1.37 16.81
376 0.2 1 86860 14180 0.63 10.01 12190 17880 0.88 11.06 12620 20876 0.80 8.62 10.20 0.79 7.72
3686 0.2 1 11086 14810 0.76 12.16 8320 18600 0.60 7.86 117686 18420 0.81 8.67 8.78 2.2 23.08
3686 0.6 0.2 10766 16180 0.7 11.44 16076 20300 0.7.4 12.03 14700 18860 0.78 12.70 12.08 0.83 6.26
406 0.2 2 10016 14376 0.70 11.20 17280 18826 0.88 14.63 16796 19686 0.81 13.18 12.87 1.88 12.83
416 o 2 13100 14106 0.93 16.40 14886 17876 0.83 13.68 18000 19716 0.91 16.12 14.73 0.82 8.27
426 (o] 0.2 123686 166680 0.78 12.81 13616 18760 0.88 10.97 16370 16310 1 18.78 13.66 2.96 21.76
436 (o] (o] 9830 14340 0.89 11.12 11620 18810 0.88 1.4 18780 21676 0.87 14.28 12.17 1.1 14.84
446 0.6 (o] 8960 14340 0.82 9.88 11280 298621 0.38 6.41 11670 20016 0.68 9.04 8.1 2.38 29.30
466 0.6 (o] 67686 14826 0.39 6.84 2116 18480 0.49 7.61 8390 21280 0.30 4.01 6.72 1.76 30.67
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Table A.4 Results of quantitative analysis of coverbeds at Site WFS, 4.55-4.7 m.

9% rhyolite gless

Quentitative ZRD analysis

5!;::-. 260-126 p 126-63 p qu LA. qu/ LA, % qu 1 qu L.A. qu/ LA. % qu 2 qu LA. qu/ LA, % qu 3 meen sD cv
486 0.2 0.6 6960 14900 0.40 6.82 6420 19696 0.33 447 : 4326 19260 0.22 2.64 4.31 1.80 37.04
476 0.2 o 4340 161980 0.29 3.74 6730 20726 0.28 368 6070 17176 0.30 3.92 3.76 0.17 4.63
486 0.6 0.4 4620 16130 0.31 4.10 4006 17140 0.23 2.860 6200 20076 0.26 3.26 3.39 0.86 19.48
496 0.2 0.2 3800 14406 0.26 3.36 6766 18600 0.31 4.20 6080 21110 0.29 3.79 3.7 0.43 11.33
606 o 0.2 6886 14380 0.41 6.98 6620 19180 0.36 6.02 9676 17780 0.64 8.33 6.44 1.70 26.42
617 (o] 0.6 16160 13170 1.16 19.43 23920 19626 1.22 20.66 26106 16406 1.63 26.31 22.14 3.67 16.67
627 o 0.6 14696 14466 1.01 16.87 19936 19876 1.01 16.93 20666 19760 1.06 17.62 17.11 0.38 2.08
636 0.2 0.2 16106 13660 1.1 18.63 21870 18220 1.20 20.33 23476 16960 1.38 23.67 20.88 267 12.30
647 o o 3420 14210 0.24 2.93 6070 16660 0.31 4.11 3340 18680 0.18 1.82 2.96 1.16 38.79
666 0.2 0.2 16836 13446 1.18 19.92 21640 19616 110 18.67 21010 19046 1.10 18.66 19.02 0.78 4.10
670 (o] 0.2 17790 14270 1.26 21.17 24636 18706 1.32 22.44 % 28630 20226 142 24.23 22.61 1.64 6.80
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Table A.5 Results of quantitative analysis of coverbeds at Site WF6.

9% rhyolite Quentitative XRD
Semple gless

depth 126-63 p qu LA qu/L.A %quz1 qu L.A. qu/L.A. %quz2 qu LA qu/L.A. %qu3 meen 8D cv
19 0.6 - 17666 11260 1.68 26.86 21666 17946 1.20 20.34 17336 16846 1.03 17.22 21.47 4.92 22.89
N 16.6 i 6210 12616 0.60 7.68 8360 17116 0.49 7.42 7766 18266 0.43 6.27 7.08 0.7 9.89
46 0.8 4200 13036 0.32 4.41 3646 168980 0.1 2.37 3160 19200 0.16 1.66 2.7 1.47 63.04
66 0.6 3860 13760 0.29 3.77 6800 17296 0.34 4.76 i 8160 18106 0.32 4.40 4.9 0.60 11.64
86 0.2 3370 13820 0.24 2.98 3340 16316 0.22 262 69830 18646 0.32 4.33 3.28 0.84 2.1
76 o 3186 12246 0.28 3.28 61980 16206 0.34 4.76 7126 16686 0.38 6.62 4.62 1.14 26.22
86 o 4700 12860 0.37 6.19 4346 17266 0.26 3.13 4130 17066 0.24 2.96 3.76 1.24 33.12
92 o 2696 12426 o 2.36 3790 16666 0.20 2.26 39866 17716 0.22 2.84 2.42 0.20 8.26
108 0.2 3080 12830 0.24 2.88 6386 16390 0.33 4.63 6176 17996 0.29 3.78 3.73 0.83 22.13
122 0.8 2326 13366 0.17 1.7 3860 16186 0.26 3N 36860 16806 0. 2.28 2.44 0.81 33.26
132 1.2 2626 13726 0.19 2.03 2260 19026 0.12 o.n 3300 18606 0.17 1.63 1.46 0.68 468.60
142 0.2 3460 17660 0.20 2.13 3116 16866 0.20 2.7 3866 17876 o 2.28 2.19 0.08 3.64
162 o 3000 13066 0.23 2.73 2320 14706 0.16 1.42_ 3436 18420 0.19 1.94 2.03 0.66 32.28
162 o 27680 13740 0.20 2.2 3406 18666 0.18 1.87 3636 17186 o 2.29 2.12 0.22 10.44
172 0.2 2666 14200 0.18 1.83 3066 18290 0.17 1.69 2876 18070 0.16 1.46 1.62 0.19 11.76
199 1.2 3366 16346 0.22 2.64 3680 18180 0.20 213 6326 16666 0.32 4.36 3.01 1.19 39.42
210 0.2 3666 13326 0.27 3.64 2746 18476 0.14 1.12 8116 17666 0.46 6.80 3.82 2.86 74.69
220 1.2 3640 14310 0.26 3.18 43680 16670 0.28 3.81 2866 19146 0.16 1.27 2.88 1.26 46.42
230 1 2360 13796 0.17 1.87 67980 18076 0.38 6.37 4266 18300 0.23 2.79 3.28 1.80 66.06
240 1 2720 12876 0.21 2.39 3366 18166 0.18 1.76 3020 18216 0.17 1.67 1.80 0.43 22.717
248 0.2 3186 12726 0.26 3.12 4346 17396 0.26 3.09 4040 16686 0.24 2.96 3.06 0.09 2.92
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Table A.6 Results of quantitative analysis of coverbeds at Site WF6.

9% rhyolite Quanttative XRD

Semple glass

depth 126-63 ¢ qu LA, qu/L.A %qu 1 qu LA qufL.A. %qu2 qu LA. qu/L.A. %qu3 mean sD cv
260 0.6 . 3626 14026 0.26 3.26 2966 18286 0.16 1.49 4036 19330 0. 2.36 2.36 0.88 37.16
270 o ‘ 3830 14666 0.26 3.33 6086 18726 0.27 3.49 4160 18406 0.23 2.66 3.18 0.44 14.09
280 o 3760 11900 0.32 4.29 6646 17780 0.37 6.34 6646 18006 0.30 3.96 4.63 0.72 16.96
288 0.2 4130 13620 0. 4.10 4976 19710 0.26 3.14 6180 18036 0.32 4.46 3.80 0.68 17.41
300 0.2 6770 14020 0.41 6.03 6760 18970 0.30 4.07 6460 19040 0.34 an 4.93 1.00 20.23
308 0.6 3720 18230 0.20 2.26 3640 20026 0.18 1.77 4440 17390 0.26 3.19 241 0.72 30.02
326 0.2 4780 12960 0.37 6.26 7710 19286 0.40 6.81 7376 16920 0.44 6.47 6.84 0.61 10.37
336 o 604 13760 0.37 6.21 4696 16420 0.30 3.97 4966 18036 0.27 3.64 4.24 0.87 20.41
344 o 6000 12946 0.39 6.67 7346 19600 0.37 6.36 8800 18800 0.47 7.06 6.99 0.92 16.40
366 0.6 4960 13726 0.38 6.12 8110 19286 0.42 6.20 6416 18900 0.32 4.37 6.23 0.92 17.64
386 0.2 6620 13616 0.42 6.10 13020 18986 0.69 11.00 4606 18036 0.26 3.19 6.76 3.94 68.31
376 0.2 4660 13626 0.33 4.62 6066 19190 0.32 4.28 4870 18766 0.28 3.27 4.06 0.70 17.32
386 0.6 4380 13766 0.32 4.33 8926 17910 0.60 7.60 6060 17900 0.34 4.69 6.64 1.79 32.32
386 0.2 3926 13716 0.29 3.76 6806 19666 0.30 4.01 I 6940 17660 0.39 6.69 4.48 1.06 23.46




Table A.7 Results of quantitative analysis of coverbeds at Sites TE]1 and TGI.

Percentage of rhyolite gleas in very fine send fracdon
Grid reference TE1 Grid reference TG1
Sample depth (m) % gless Sample depth (m) % gless

0.1 30.7 17.6 96

0.3 317 22.6 IA

0.4 29.6 32.6 46.6
0.626 13.7 37.6 34.7
0.676 14.6 42.6 3.7
0.826 17.2 47.6 32.2
0.876 1.7 62.6 34
0.726 14.2 67.6 kA
0.776 10 62.6 23.2
0.826 10.2 67.6 26
0.876 13.2 726 20.7
0.926 12.6 77.6 23
0.976 116 82.6 22
102.6 14.2 87.6 23.2
107.6 14.6 92.6 19.6
114.6 16.6 X ' 16.2
120.6 14.2 102.6 12.6
126.6 1.6 107.6 19
130.6 14.6 1126 16.6
136.6 16.2 117.6 16.6
140.6 16.7 1226 12.7
146.6 16.6 127.6 1.7
160.6 16
166.6 17

163 21
171.6 28
177.6 327
182.6 40.7
187.6 49
192.6 61.7

187.6 67.2
202.6 63.2
207.6 66.2
2126 62.2
217.6 66.7
222.6 60.2
227.6 46
232.6 216
237.6 18.6

—

A7
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Table A.8 Results of field based particle size analysis of Onetapu Formation informal members Onf, Ong, Onh and Onj at selected sites in
the catchment of the Whangaehu River.

Purtcle olze anelyses of O pu Formaet bers Onj, Oh, Ong, and Onf
Totel weight of semple and weight of sech size fractions (in kg).
Member Site |
Identifier Totel weight 266-64 mm 64-32 mm 3216 mm l 18-8mm 8-4 mm < 4 mm ] totel

on Q 6.3 0.00 0.1 0.04 0.28 0.7 4.46 6.68
R 7.42 0.00 0.00 0.22 0.48 0.92 6.72 7.38
s 7.84 0.00 0.00 0.00 0.04 1 6.76 7.82
X 6.34 0.00 0.00 0.00 0.02 0.12 4.98 6.18
Onh €2 72 26.90 19.40 7.80 3.80 1.30 10.80 69.00
Gs8 60 2.10 2.60 4.40 6.60 6.80 36.20 69.60
H2 89 0.00 3.00 13.90 10.80 9.20 31.10 68.00
Q 7.94 0.00 0.82 0.44 0.7 0.92 4.94 7.82
Ong €2 31 0.00 0.00 0.20 0.30 0.80 27.80 28.890
H2 30 0.00 0.00 0.00 0.01 0.16 31.80 31.98
8] 21 0.00 0.00 0.00 0.30 1.30 19.00 20.80
L 31 0.00 0.00 0.00 0.20 1.20 28.80 28.00
[ ] 36 0.00 0.00 2.70 3.60 6.00 23.00 34.20
onf E2 72 16.30 18.30 12.30 8.80 6.80 11.00 87.60
H2 7 0.00 31.90 11.40 6.60 6.00 17.30 72.20
L 77 38.30 17.20 8.40 1.90 1.70 11.30 76.80

P 78 4.40 21.40 20.10 7.80 3.80 18.10 76.80 I|
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lable A.9 Results of laboratory based particle size analysis of Onetapu Formation informal members Onf, Ong, Onh and Onj, at selected sites
in the Whangaehu River Catchment.

Particle size analysis for sand end grenule size frect b Hes of Onetapu Formeton members (in g). ll
Total weight in each size frection (g)
Member Site

Identifier subsemple I 2-4 c. 309 sub I 100-200 pm 0.6-1 ym 600-260 pm 260-126 pm I 126-83 ym [ 834 ym < 4 pm
Onf Q : 1000 36 30.666 49268 6.918 7.436 4.933 3.412 4.160 1.100
R 1000 47 30.234 6.362 6.364 6.746 4.297 2.928 3.760 0.360

82 1000 29 30.866 9.936 6.070 6.971 2.466 1.473 2.000 0.600

x 1000 13 ‘ 30.617 3.446 6.137 7. 4.646 3413 4.200 0.800

Onh Et 1000 10 29.936 6.617 6.008 6.347 3.727 2.944 4.660 1.030
Gs 1000 129 30.207 2622 7.476 7.990 4.281 2.261 2.396 0.000

H2 1000 93 29.961 6.381 6.618 6.319 4.644 3.369 4.366 0.646

a 1000 29 30.466 6.066 6.62V 8.639 4663 3.466 3.760 0.460

Ong E2 1000 140 29.976 3.666 6.196 8.276 4.137 2.076 1.700 0.476
H2 1000 148 30.066 1.362 6.983 10.748 6.434 2.726 2.086 0.226

8] 1000 161 30.100 7.617 8.336 6.962 2.963 1.8681 2.466 0.810

8] 1000 18 30.178 3.878 8.862 7.896 3.691 1.864 2.800 0.760

P 1000 118 30.028 6.077 6.868 8.030 4.464 2.680 1.460 0.000

Ont E2 1000 66 29.909 6.719 7.108 6.127 3.648 2.481 1.420 1.026
Ge 1000 122 31.003 3.237 6.916 7.167 4.947 3.294 4.230 0.266

H2 1000 4 29.969 4.033 4.974 4.961 4.288 3.871 6.860 1.046

L 1000 147 30.181 2.668 6.084 8.748 4.634 3.478 6.870 1.060

P 1000 n 29.604 3.646 4.764 6.368 4.244 3.801 6.846 1.006
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Table A.10 Geometrical measurements for Onetapu Formation lahar deposits Onj, Onh, Ong and Onf at Sites E, H, L and S.

G icel @in m) for O pu F tion lahar dep:
Onf Ong Onh Oon
Locality L aH w aH w aH w aH w
Site E 76 . . 4 142 4 114 4 e
Site H 60 2 2689 2 274 4 272
Site L 26 . & 2 209 1 208
Site § 29 . - - - 2 163 (o] 176 “

Table A.11 Measured cross-sectional area for Onetapu Formation lahar deposits.

Measured cross-sections! aress (in m?) for Onetapu F don d (
Locality [ Member l Minimum l Intermediate l Maximum
I Site E on 13.99 : 43.94 204.78
Onh 80.86 119.8 2419
Ong 119.61 166.78 266.07
Site H Onh 149.03 229.33 977.32
Ong 123.08 171.61 6682.92
Ont 264.98 396.81 e3e
Site L Onh 40.26 79.73 9687.36
Ong 77.91 147.62 660.89
Site 8 on 167.98 737.08 1181.8
Onh 282.8 937.28 849.3




WF1 822/106616

Type Locality
Wh hu F % its ere

d in @ north fecing ridge 0. 1.6 km west of Mangsmahu on the west benk of the Whangaehu River. The bese

of this section is at 260 m A.8.L.. the top of the uppermost diamictite bed 300 m A.5.L.. end the top of the ridge ie 309 m A.8.L. The exposure is o. 300

end overlying diamictites have spilled out onto

m wide, trending west 10 esst. The | di inflise ch i cut into the undertying il
terraces on either side of this chennel.
Formetion Member Unit Cumuletive

thickness (m) thickness (m)
Whangeehu Formation  (veneer) 3 -
Whangeehu Formation  (veneer) 3 -
Whangeehu Formation  imarginal-8) 18

ON NUKUMARUAN SANDSTONE AND SILTSTONE.

All

Description

Clest-supported gravel; hard; very poorly sorted;
ungreded; weekly defined cm thick laminee; clests
subenguier to subrounded; lergest clest 0.2 m;
common grey and black lithic clests; occesional to
few Tertiery siltstons pebbles.

Contact obscured

Cisst-supported grevel; herd; very poorly sorted;
ungreded; distinct cm thick laminse; discontinuous
zones which ere waekly cross-bedded; clests
subsnguelr to subrounded; common gray
scoriaceous lithic clests.

Contact obscured

Clest-supported gQrevels; very poorly sorted;
ungraded; herd; clests subrounded to rounded;
largest clest 1.6 m; common grey, black end few
red and maroon lituc clests; few to common
Tertisry silstone boulders, concentrated st the
bese, end the top of this unit; contains
discontinuous zones of bedded endesitic eends
and grenules.

Very distinct, irreguier erosions! contact



WF2822/106616

Reference section
2

Whengeehu Formation is expoeed in ® north fecing ridge on the esst side of Rustangata Roed. The bese of the gravels underlying the Formation et thie
locality is ot 37 m A.8.L. The Whangeehu Formation terrace surfece is 72 m A.8.L. The top of the Ngerino terrace. to the esst and rorthewst of this
section, is st 88 m A.8.L. Here andesitic diamictites infill @ valley cut into older the Ngarino marine terrece. The axposure is c. 600 m long. Diamictites
ore slso observed on the south fecing side of the ridge. beside State Highwey 3.

Formation Member
. .
. .
. .

Whangsehu Formation  *

Unit

thickness (m)

0.4

0.01

0.46

0.1

0.3

0.4

0.2

0.6

0.2

Cumuletivs Description
thickness (m)
0.16 Slightly gritty yellow grey esndy cley loem; blocky

structure bresks to cosrse nut and crumb; yellow-
brown motties on peds; few bleck, grey and red
ssnds scettered thwvoughout; bleck menganase
steining.

Graded contact

0.66 Clest-supported, low angle cross-bedded well
sorted sndesitic sends;; lenses of coarse send and
grenules.

Distinct contact

0.66 Pinky grey silty clay; blocky structura; non sticky;
non piestic; pele brown colour on peds.

Distinct contact

0.01 Dark brown carbonaceous silty ssnd; very waell
sorted.

Distinct contact

1.1 Pele yallow silty loam with yellow brown mottles;
common fine and medium pores with orange
brown steins; non sticky; non plestic.

Distinct contact

2.1 Clest-supported ply cross o
sends; very well sorted.

Distinct contact

2.44 Pinky grey silts with fine send beds; moderately
haerd.
Graded contact

2.84 Clest-supported sends; very ell sorted; moderately
herd.

Distinct contact

3.04 Grey silts; moderately hard.
Greded contect
6.04 Clast-supported gravel; ungraded; massive; very

poorly sorted; largest ciest 0.11 m; clests snguier
to subenguler; cm thick lenses of clest-supported
sends; common bleck snd grey and few red herd
scoristed clasts; unit is very herd.

Distinct contact

6.64 Very herd lithified pinky grey silts; conteins thin
endesitic lepilli bed c. 0.08 m from contect with
overlying unit; silts contain flecks of cerbonaceous
material; strongly iron/mangensse etsining at
lower contact.
Graded contact

6.84 Clest-supported cross-bedded sends; well sorted;
thin siity lsminse; mottied orenge brown at

contact with overlying unit.

Contact obscured

Al2



WF2 822/108616
Reference section

Formation

Whengeehu Formation

Member

Unit
thickness (m)

28

0.16

0.7

0.6

0.8

1.7

0.3

2.6

Cumulative
thickness (m)

9.64

9.79

10.06

11.26

12.78

13.46

14.06

14.86

16.66

16.86

19.36

Al3

Description

Cilest-supported greve!; inversely greded; very

poorly sorted; maessive; lergest clest 0.07 m;

clests anguier to subangulsr; common black end

grey end few red hard scorieted lithic ciests;
el Tertiery ies; very herd.

Distinct contact

Silts

Distinct contact

Grey fine sendy silt with yellow-brown mottles;
flecks of carbon scettered throughout.

Distinct contact

Slightly gritty yellow grey sendy cley loam;
yellow-brown steins on peds; fine black send
scattered throughout.

Distinct contact

Clest-supported sends; massive; ungreded; poorly
sorted; clests snguisr to subsnguler; sbundent
orey end bleck end few red end yellow lithic
cleste; occesional Tertiary siltstone pebbies; very
hard.

Contect obscured

Clest-supported |sminated sends; well sorted;
ungreded; strong yellow-brown motties et top of
unit.

Greded contect

Clest-supported sands; contsine common dacitic
pumics lepilli and blocks.

Distinct contact

Alternate beds of silt end send

Distinet contact

Sends; contsing common dacitic pumice blocks.
Distinct contact

Silty sands

Distinct contact

Silty sand

Distinct contact

Andesitic fiuvisl grevels



WF3 §22/966296

Reference section

Wh hu B o
w

distal lithof:

d in @ north tecing ridge on the left of Budge Road. below Keuangeroe Roed. end 4.6 kum eeet of Fordell.

The exposwre is c. 800 m long, end the grevels et the bese of this section ase st 120 m A.S.L. The upper serrece surfece is 167 m A.S.L.

Formetion

Whsngeshu Forsmtion

Whengeehu Formetion

Whsngeshu Formstion

Whangaehu Formation

Whangeehu Formation

Member

Unit
thickness (m)

0.2

26

0.8

0.8

0.3

Cumulstive
thickness (m)

3.6

4.6

8.6

10.3

10.4

13.66

14.46

14.76

17.76

Al4

Description

Clest-supported sends; ungreded; poorly sorted;
weesk cm thick beds; clests snguler to subrounded;
common grey, bisck and fsw red scoristed lithics;
deposit is herd.

Distinct contsct
Pinky grey silty sands.
Greded contsct

Sendy metrix-supported grevel; ungraded; very
poorly sorted; isrgest clest 200 mm; clests enguier
to subrounded; common grey and blsck and few
red and purple scoristed lithic clests.

Distinct contect
Grey brown silty sends; very hard.

Contsct obscured, bese of silts and sende et 162
m.

Clast-supported sends and granules; normaelly

greded; distinct cm thick bedding; very poorly

sorted; clests subenguisr to subrounded, outsize

cleste rouonded; common black end grey lithic

clests; common pele grey decitic pumice;
ol Tertiery pebbl

Distinct contact

Clast-supported, cross-bedded, well sorted grsvel;
normelly greded; abundent pesle grey decitic
pumice.

Distinct contsct
Very peie grey silty send.
Distinct contect

Coerse ssndy mstrix-supported grevel; ungreded;
very poorly sorted; cleste anguler to rounded; few
to common black, grey end red scoristed lithic
clests; abundent pale grey pumice; especisily in
upper 1 m of unit, where 8 gredastion into cross-
bedded sends is observed; discontinuous pstches
of strong iron eteining end iron pen; deposit is very
hard.

Distinct contact

Yellow-brown silty sands, with some clay;
common black end white fine send scettered
throughout; strong discontinuous orenge red iron
steining ot bass; stong ysllow-brown mottles
throughout.

Distinct contact

Clesst-supported gravels; ungraded; massive; very
poorly sorted; common grey end blsck end few
red lithic clasts; upper portion of unit conteins
sbundant psle grey dacitic pumice blocks and
lapilli; hard.

Psle grey-brown fine sends end silte; contasine
pode of coerse send end grenudes; stongly ion
steined ot top with very herd continuous
concretions; few to common white end black fine
send scetterd throughout.

Distinct contact

Clest-supported well rounded gravels; very poorly
sorted.



WFE6 £21/177806

Reference secton

Coverbeds overlying the Whangeehu F jon sre din a di d metal pit perched on the edge of high biuffs cut into the Formation on the eest
bank of the Whangeehu River. c. 600 m trom the left (River) side of the Whangeehu Veliey Road.

Formation Member Unit Cumulative Description
thickness (m) thickness (m}
® = 0.13 0.13 Sandy silt loem (10YR 3/3, dark brown) frieble;
non-sticky; nomplsstic; well developed fine nut

and granule structure; abundent very fine roots;
few scsttered rhyolite lspilli (Up to Bmm); v.
porous.

Gredstional contact

L . 0.22 0.36 Sandy silt losm (7.6YR 3/2, derk brown); very
frisble; non-sticky; non-plastic; strong fine nut end
grsnule structure; meny v. fine roots; few rhyolite
fine pumice lepilli {up to 10mm), stained orange;
very porous.

Gradationel wsvy contact

e = 0.16 0.60 Slighty gritty fine ssndy silt loem (7.6YR 4/4,
brown); friable; non-sticky; plestic; strong; very
fine nut structure; many very fine roots; few
rhyolitic fine Ispilli; few grey end reddish brown

very fine andesitic lapilli; very low bulk density;

many fine tubular pores.

Very gredational boundary

. ’ 0.16 0.66 Gritty sandy silt losm (7.6YR 6/6-4/6, strong
brown); very friable; non-sticky; plestic; strong
coarse crumb and fine nut atructure; common fine
grey soft lapilli; very low bulk density; many fine
tubuler pores.

Trensitional boundery

& = 0.23 0.88 Gritty ssndy silt losm (10.6YR 6/8, yellowish
brown); tirm; non sticky; slightly plestic; week
coarse crumb and fine block structure; low bulk
deneity; few very fine roots; few very fine derk
grey soft lspilli; few fine tubuler pores, few with
organic coatings.

Graedstional boundary

2 L 0.27 1.18 Gritty sandy silt loem (10YR 6/8, yellowish
brown); firm; non sticky; alightly plestic; week
coarse crumb and fine block structure; few very
fine roots; few thin clsy snd organic costings on
peds; common fine tubuler pores; few dark grey
very fine soft lepilli; scattered white Iapilli.

Gredational contact

* . 0.31 1.47 Gritty sandy silt loam (10YR 6/6, yellowish
brown); very firm; slighty sticky; slightly plestic;
wesk medium and very fine block; no live roots;
few tubuler pores; few dark grey soft very fine
lapilli, coarsening slightly to centre; scattered
white soft lapilli becoming common to base; more
sandy to base.

Greded contact

Kswakawa Tephra = 0.07 1.64 Medium sandy ssh with scattersd very fine whits
pumice lapilli (10YR 6/6, brownish yellow).

Sharp distinct contact

Kawakawa Tephra - 0.04 1.68 Fine silty ssh (10YR 6/4-7.6YR 7/2, yellowish
brown to pinkish grey); sbundant challazoidites
(3-10 mm); some with concentric structure;
orsnge coating on some chellazoids.

Shsrp wsvy contact

Kewakawas Tepiwe . 0.03 1.61 Speckled grey to paie yellow coerse ssh end fine
fapilli.

Sharp wsvy contact

AlS



WF6 §21/177806

Reference section

Formaton Member
Kewaskewe Tephra .
Kawakawa Tephra .
. .
Keitieke tephra .
. .
. .
. .

Mengawherawhera tephra

Unit
thickness (m)

0.01

0.01

0.27

0.26

0.44

0.26

0.08

0.06

Cumulative
thickness (m)

1.62

1.63

1.90

2.36

2.80

2.96

3.20

3.28

3.34

Al6

Description

Pale yellow coarse sand end fine lepilli.

Sharp contact

Fine esndy ssh (10YR 8/3, very pale brown);
burrowed bese.

Distinct contact

Fine sendy loam (10YR 6/8, yellowsih brown);
very firm; slightly sticky; elightly plastic; strong
coerse to medium block structure; no live roots;
few fine tubuler pores lined with orgenic metter;
few fine grey lepilli; few white fine lepilli.

Gredstional contect

Siighty gritty fine eandy losm (10YR 6/6,
yeliowsih brown); friable; slightly sticky; slightly
plastic; strong coerse to medium block; no live
roote; common fine tubuler pores with rusty
coloured coetings; few derk grey fine lepilli; few
eoft fine orange snd pale yellow lepilli.

Gredetionel contact

Grey andesitic ssh (10YR 6/4, yellowish brown);
fine sendy losm; very firm; non sticky; non plastic;
maessive; no roote; few fine tubuler porss;
common derk grey end orenge fine lapilli; few
orange medium lepilli {soft end enguler); few fine
white end pale yellow lepilli.

Gradastionas! contact

Slightly gritty fine esendy loem (10YR 6/6,
yellowish brown); very firm; slightly eticky;
plestic; week coerse block; common fine tubuler
pores; pores lined with very derk grey (7.6YR
3/0); few derk grey very fine lspilli; common fine
white very soft lepilli.

Gredstional contect

Slightly gritty eandy loam (10YR 6/6, yellowish
brown); very firm; shightly sticky; plastic; week
coarse block structure; few fine tubuler poras,
lined as sbove; common derk grey & red soft fine
lapilli; few white & pale yellow soft coarse ssh.

Gradastionsl contect

Gritty eandy losm (10YR 6/6-6/4, yellowish
brown, epeckled); very firm; non sticky; plastic;
massive; few fine tubulsr pores, lined as sbove;
common derk grey & pale grey soft fine lepilli; few
orange eoft fine lapilli; common white end pele
yellow soft coerse ash.

Gradational contact

Lapilli-rich srdesitic tepitwvs (10YR 4/6, derk
vellowish brown, speckled); non eticky; non
plestic: massive; firm but brittle, bresks eesily;
very low bulk density; porss between lapilli;
sbundant grey fine to medium lepilli, commonly
eteined orenge; few rad fine to medium lepilli; few
lepilli with cleyey coetinge.

Gredstional contect

Slightly gritty eendy clay loem (10YR 6/8,
yellowish brown); firm; slightly eticky; slightly
ic; ive; 1 fine tubuler pores
etained bleck (10YR 2/1); sbundant derk grey soft
fine lepilli; few white & pele yellow fine lapilli.

Sharp contact



WF6 $21/177806

Reference section

Formation Member Unit Cumulative Description
thickness (m) thickness (m}
®, 2 0.34 3.68 Silty cley losm (10YR 3/6, dark yellowish brown);

alightly aticky; slightly plestic; firm; moderstely
very coerse blocky structure; common fine tubuler
pores. staned bleck to very derk brown (10YR
2/1-2/2); tew fine white soft lapilli; few derk grey
soft fine lapilli.

Gredastions! contsct

. . 0.66 4.24 Sitty cley loem (10YR 6/4-6/8, yellowish brown);
firm; sticky; plastic; atrong coerse blocky
structwre; pri ic in fece; 1 fine tubuler

pores lined es sbove; common white fine soft
lepilli size feldspar ghosts; few fine eoft derk grey
lapilli.

Gredstional contact

. . 0.60 4.74 Silty cley loem (YOYR 6/8, yellowish brown); firm;
slightly eticky; piastic; moderstely developed
coarse nut; common fine tubular pores; common
thin dark reddish costings on peds and on crecks;
few white fine to medium lapilli; few derk grey
very fine lapilli.

Gradational contact

= = 0.28 6.02 Cley loem (10YR 6/8, yellowish brown); firm;
slightly sticky; plestic; strong fine block end crumb
structure; common very fine tubuler pores steined
bleck (10YR 2/1); common cisy end iron costings
on pede; few fine derk grey lepilli.

Gredstional contact

" * 0.16 6.17 Cley loem (10YR 6/8, brownish yellow); firm;
sticky; plestic; wesk coarss blocky structure;
common very fine tubular pores lined as sbove;
few light grey (10YR 7/2) fine motties; few fine
derk grey end orange lapilli.

Graedastionsl contact

. . 0.18 6.36 Mottled sendy clay loem (7.6YR 8/8-10YR 7/2,
reddish yellow to light grey); firm; slightly sticky;
plestic; wesk nut end crumb structure; common
fine pores with psie brown cley costings; common
derk grey soft fine lapilli; common rounded pele
grey fine lapilli.

Distinct contact

Rangiwhasia tephre * 0.12 6.47 Sendy cley loem (7.6YR 7/8-6/8, reddish yellow);
frisble; slightly sticky; slightly plastic; massive;
commonmed to fine pores costed black; sbundent
pele grey end orange aoft fine lapilli; few dark grey
fine lapilli.

Sharp contact

. e 0.08 6.66 Oxidized pest (7.6YR 8/8-6/8, redish brown to
strong brown); mottied; cley loam; firm and
frisble; sticky; plestic; massive; few fine tubuler
pores coated bleck; upper 1cmderk reddish brown
BYR 4/6; few dark grey eoft lepilli.

Sherp contact

2 L 0.14 6.89 Silty cley loem (10YR 7/4-8/8, very pele brown to
brownish yellow); firm; sticky; plastic; massive;
common fine tubuler pores costed black; few fine
derk grey lepilli; common orenge soft fine lepilli;
few fine rounded mudstone pebbles.

Distinct contact

Al7



WF6 §21/177806
Reference section

Formetion

Whangesehu Formation

Whangsehu Formation

Whangeehu Formation

Whangeehu Formation

Member

veneer

veneer

venser

veneer

Unit
thickness (m)

0.10

0.81

0.62

3.60

ON WHANGAEHU FORMATION MARGINAL UTHOFACIES

Cumulative
thickness (m)

6.81

8.62

7.14

10.64

Alg

Description

Matrix-supported gravel; common orange, grey,
and purple soft westhered sndesite pebbles and
cobbles; asbundent eoft rounded mudstone
pebbies; poorly sorted; metrix contasins sbundent
bleck fine lepilli.

Gradationsl contact

Metrix-supported common grey red and purpie
andesite pebbles, cobbles and boulders; very
poorly sorted; ungreded; occesionsl bombs; clests
commonly subenguisr; ciasts commonly soft;
metrix colour orenge grey (7.6YR 6/8-10YR 6/4,
strong brown to light yellowish brown); bleck
steining end coatings on cracks.

Distinct contact

Metrix-supported common grey, bleck, and red
subrounded pebbles; very poorly sorted; weaskly
inversely graded. matrix colour yellowish brown
(10YR 6/4-6/6).

Distinct contact

Matnix-supportad gravel; abundant Qrey

) sz pebbles and matrix sppears
grey; ssndy end indurated; porous; dominant relief
in face.

Distinct contact

Matrix-supported gravel; common orenge, pele
vellow, red, blsck soft subrounded pebbles and
cobbles; very poorly sorted; ungreded; few derk
grey and bieck herd scoriacecus pebbies and
cobbles; common enguier paie yellow lepilli to
block size pumice clests; few grey bombe; metrix
speckied grey, orenge end pele orenge.



WF6 821 194826

Reference section

The Wh hu F tion is od beside @ reck on the west bank of the Whangeehu River. This treck hes been cut through venecs end marginai-A
lithotecies of the ton, end rying tepha end loess. The section is o. south of the end of Oid Relds Track, end just sbove the oconfluence of the

Kelteke Stream with the Whangeehu River.

Formation Member
Keitieke tephra ®
. .

Mengawherswhera tephvs

. .
. .
Rengishu tephre .
. .
. .
. .

Unit
thickness (m)

0.60

0.49

Cumulative
thickness (m)

0.31

0.46

0.82

1.06

1.72

1.89

248

Al9

Description

Mottled dark greyish brown to yellowish brown
tephve (10YR 4/2-6/4); gritty, sendy cley loem;
very firm; slightly sticky; slightly plestic; massive;
very few fine pores; common fins derk grey lapilli;
orange end brown steining svound pores.

Distinct eharp contact

Slightly gritty sendy cley loam (10YR 6/6,
yeliowish brown); frisble; eticky; plastic; week
medium block breaking to crumbs; common fine
pores; few dark brown steins on pores; common
fine derk grey end pele grey lepilli end coarse esh;
few scattered white coarse esh end lepilli.

Gradational contsct

Lepilii rich grey tephve (10YR 6/2-6/8); sendy cley
losm; non sticky; slightly plestic; few fine pores;
abundent dark grey coarse ssh end fine lapilli, few
red fine lopill; common white cosrse ash;
dominent in relef.

Distinct contact

Sandy cley losm (10YR 4/6, derk yellowish
brown); firm; sticky; plestic; medium coerse
blocky structure; sbundent fine pores with derk
grey linings; abundent white coerse esh; few fine
orenge lepilli; common derk grey fine lepilli.

Gradationsl contect

Silty cley loem (10YR 6/6, yellowish brown);
sticky; plestic; week coarse blocky structure; few
fine pores with derk grey linings; common pele
grey firm lapilli; common white coerse ssh.

Gradational contact

Speckled lepilli rich teptwve (10YR 6/8, yellowieh
brown}; gritty losmy asend; firm; non sticky; non
plestic; brittle; massive; few fine pores, steined
derk purplieh grey; sbundent red end grey fine
lopilli; common orange end white fine lepilli.

Gradational contact

Sendy cley loem (10YR 4/6, derk yellowish
brown); firm; eticky; plestic; week coarse blocky
etructwe; elight purplieh pink coetings on peds;
sbundent fine pores with purplieh steine end
coatings; common dark grey end white lepilli.

Gradational contsct

Slightly gritty eendy cley loem (10YR 6/6,
yeliowish brown); slightly eticky; slightly plestic;
firm; moderstely blocky; common fines pores with
derk brown end black coatings; common pele grey
fine lapilli; common white cosrse ash.

Gradational contact

Sendy silty cley loem (10YR 6/8, yellowish
brown); firm; sticky; plestic; week coarse blocky
etructweB; derk purple coetings on peds;
abundent fine pores with derk purple (7.6YR 3/4,
dark brown) costings; common derk grey end
white coarse esh; few orange fine lepilli.

Gradational contact



WFE8521/194826

Reference section

Formation Member
. .
. .
Rangiwhais tephre ®,

Whangeehu Formation  veneer

Whangeehu Formation  veneer

Unit
thickness (m)

0.40

0.21

0.69

0.49

0.20

1.40

Cumnuletive
thickness (m)

2.88

3.08

3.26

3.44

4.72

A20

Description

Lest Interglecial paiseosol; sandy cley loem {10YR
6/6-6/8, yellowish brown); firm; sticky; plestic;
etrong medium to coarse blocky structure; purple
in face with dominent relief; abundant fine root
chennels with very derk brown (10YR 2/2-2/1)
coatings; common white end derk grey coarse
esh; few pale grey fine lapilli; few orenge cosrse
ash.

Graedational contact

Slightly gritty sandy cley losm (10YR 4/6, derk
yellowish brown); frisble; sticky; piestic; moderste
medium blocky structure; comon fine pores with
very dark grey (7.6YR 3/0) costings; common
orenge, white and peie grey cosrse ash; few pale
grey pebbles with orange costings.

Gradastional contact

Silty cley losm (10YR 6/8, brownish yellow,
speckled); elightly gritty; friable; slightly sticky,
plestic; weak cosrse blocky structure; few fine
pores stained derk purplish; common grey end
orenge coarse ssh and fine lepilli; common derk
grey coerse ssh; few white cosrse esh.

Gradational contact

Gritty sendy cley loem (10YR 4/6, derk yellowish
brown); very sticky; pilestic; friable; moderete
medium blocky structure; firm ped strength; thick
dark brown costings on meny peds; few fine
pores; few soft orenge, grey and pale yellow
lepill; common pele grey cosree esh and fine
lepilli; common white feldepsr ghosts.

Gradational contact

Sandy ailt losm (10YR 7/8, yellow); slightly eticky;
slightly plestic; firm; weak coerse blocky atructure
breaking to cosrse nut and crumb; common fine
pores with bleck (10YR 2/1) coastings; few peie
and dark grey pebbles with orenge coatings:
common orenge, white end pale grey coarse ash.

Distinct sharp contact

Matrix-supported gravel; ungraded; very poorly
sorted; lsrgest clest pebbie-sized; common red,
purple, orange and grey pebbles; matrix
dominently gritty sandy clay loem (10YR 7/8,
yellow, speckied); slightly sticky, slightly plestic;
maessive bresking to coerse block: few pores,
stained dark reddish brown (6YR 2.6/2); few pods
of unweasthered grey matrix.

Distinct contact

Sendy cley loem (10YR 6/8, brownish yellow);
very shghtly gritty; sticky; piestic; strong medium
block etructure; common fine pores steined bleck
(6YR 2.6/1); common pale grey, orenge and white
coerse ash and fine lepilli; white stesks through
unit.

Distinct contact

Matrix-supported gravel, ungraded; lergest clest
pebble-sized; common grey, red, orenge end
purple pebbles; matrix dominently gritty Sendy
loam (10YR 8/2, white); non aticky; non pleastic;
maessive; firm; common pods of unweethered grey
matrix,

Distinct contact



WF8821/194826
Reference section

Formation Member

Whangeehu Formation  veneer

Whengeehu Formstion  veneer

ON WHANGAEHU FORMATION

Unit
thickness (m)

0.68

0.26

Cumulative
thickness (m)

6.30

7.14

A2]

Description

Sendy loem (7.6YR 8/2, pinkieh white, with
orenge and grey motties); non sticky non plastic;
frisble; strong fine block structure; few grey; red,
orenge and pale yellow pebbles; common light
grey coarse sand.

Gradstionsl contact

Maetrix-supported grevel; ungreded; lergest clast
ebble-sized; grey, red and purple psbbles; maetrix
dominently gritty sendy loem (7.6YR 8/0, white,
speckied); week coerse blocky structwe greding
downwards to massive.

Distinct contact

Matrix-supported grevel; ungrdeed; grey, red end
purple pebbles; matrix dominantly slightly gritty
sandy loam; firm; non sticky; non plestic; wesk
blocky structure; iron stained in upper 0.1 m.



WF7 821/188826

Reference section

Coverbeds overlying the Whangesehu F ion ere
about 1km d of the f of the M,

ing on the right side of OId Fields Track. on the west bank of the Whangaehu River,

3 with the Whengeehu River.

Formaton Member

Kawakawa tephra .

Kaitieke tephra .

Mangewherawhers tephra

Unit
thickness (m)

0.40

0.46

0.20

0.20

omn

0.23

0.30

0.66

0.30

ON WHANGAEHU FORMATION VENEER UTHOFACIES

Cumulative
thickness (m)

0.40

0.86

1.06

1.26

1.68

1.89

2.07

2.62

2.92

A22

Description

Sendy clay loam (10YR 6/8), distinct lumpy
profile; well developed; little icose materiel;
medium coarse to fine NUt structure; some fine
crumb; dom fine nut; prominent root channsie;
derk reddish brown.

Gradatione! contact

Sendy clay losm to sendy losm (10YR 6/6,
yvellowish brown); distinct lumpy profile; well
developed; medium to fine nut and crumb
structure.

Gradational contsct

Very fine sendy loam (10.6YR 6/6, yellowish
brown); moderately developed fine nut and crumb;
numerous root channels steined red brown;
common scettered very fine white pumice lepilli;
few fine white ssh cresm cekes (2.6Y 7/4, pele
yellow).

Gradational contact.

Very fine sendy loam (10.6YR 6/6, yellowish
brown}, well developed fine snd medium nut
structuwre; numerous root channels.

Gradational contact

Gritty sandy cley losm; well developed medium
ond fine nut; common root channetle steined purple
brown.

Gradational unit

Very fine sandy ciey loam (10YR 6/6, yellowish
brown); well developed medium and fine nut;
coarser structure end heavier then before; fine
white ssh scettered throughout; root channele
steined orenge/yellow brown; porous; non greasy.

Gradational contact

Sendy loem {2.6Y 7/4-10YR 4/2, pele yellow to
derk greyish brown); prominsnt relisf in section;
very firm; weekly developed medium and fine nut;
numerous root channels steined brown; fine whita
ssh scettered throughout.

Gradational contect

Fine sendy clsy losm (10YR 4/4-6/4, derk
yellowish brown to yellowish brown); well
developed medium and fine NUL; NuMerous root
channels stsined derk brown; fine ash scattered
ttwoughout; distinct reddish tone; very prominent
crecking.

Distinct contect

Very gritty saendy cley loem {10YR 6/6 yellowish
brown); ebundent grey very fine to coerse lepilli
(2.6YR 6/0 grey); numerous root chennels with
brown costing; firm; bulgy relief; crecked exterior.

Gradstionel contect.

Sendy cley loam (10YR 6/6 yellowish brown);
moderstely well developed fine and medium mut;
numerous root channels: very fine whita esh
scettered throughout; derk brown root charvete;
non graesy; sbundent scsttered cobbles and med
pebbles st the bese of this unit.



MA1 $22/083429
Referance section

Mangetipona pumice send end Ratsn fluviel greveis ere exposed in the undercut benks of the Mengetipona Stream ¢. 20 m above its conflusnce with the
Whangsehu River.

Formeton Member Unit Cumulative Descripdon
thickness (m) thickness (m)
L ® 1 1 Meeeively bedded fine end medium

queartzofeldspethic sends.
Graded contect

. . 0.2 1.2 Finely lsmineted silts.
Distinct contact

J e 4.5 6.7 Alternating beds of silty sends end Pul; grey loess,
Distinct contect

Mengatipone pumice send 1 6.7 Clsst-supported gramues and ssnds; ungraded;
massive; sbundant pele grey decitic pumice clasts;
common flecks and few pieces of charcoal, deted

(Wk-2681) ot 37,0302 730 yeers B.P.

Distinct contact

e S 0.6 7.3 Finely laminsted silty eand.
Graded contact
* ot 04 2.7 Massively bedded sands.

Distinct contact

& » 0.76 . 8.66 J Clest-supported. well rounded, well sorted
sndesitic gravels.

A23



AP1 821/190781

Reference section

Api lahers ere exposed in 8 cutting beside @ track which provides eccess from the high Whangesehu Formation surface down to low terraces on the esst
ML Whangeehu River, c. 600 m north of the confluence between the Makatu Strearm and the Whangaehu River.

Formetion

Member

Bullot F ion

Bullot Formation

Kewekews Tephre

Apitien Ishars

Apitien lshars

N lapilli -2

Ngamatea lapilli -1

Unit
thickness (m)

0.1

0.2

0.36

0.06

0.30

0.1

0.2

0.3

0.86

0.2

Cumulative Description

thickness (m)
0.1 Dark brown; topsoil
Graded contact
0.3 Yellow brown gritty esndy ciay loam; non sticky;

non plestic; gressy; J
sands; fine nut and crumb structure.

Graded contact

0.66 Very fine clest-supported cross-bedded sends.
Distinct contact

0.8 Pele yellowish brown sandy losm; non sticky; non
plestic; non gressy; moderately firm; blocky
structure breasks to medium nut with some crumb.

Graded contact

0.86 Common scattered orange and grey fine to coarse
lapilli.

Greded contact

1.16 Pele yellowish brown esndy silt loem; non plasrtic;
non sticky; non greesy; firm; blocky structure
breeking to medium nut end some crumb.

Graded contact

1.26 Common scettered yellow and grey fine to coarse
Ispilti

Greded contact

1.46 Pele yellowish brown eandy silt loem; slightly
sticky; non plestic; non gressy; blocky structuwre
bresking to medium nut end crumb.
Greded contect

1.60 0.006 m thick white ash creem cekes et bese,
grading upwaerds into 0.04 m of fine to medium
lapilli, grading upwards into 0.1 m of
chellazoidites.

Distinct contact

1.9 Pele yellowish brown silty losm; non sticky; non
plastic; non greesy; firm blocky structure.

Greded contact

2.2 Reddish brown gritty sandy clsy loam; slightly
sticky; slightly plestic; well developed fine nut and
crumb structwre; frisble; very crecked in face;
common bleck end white very coerse send
scattered.

Graded contact

3.16 Clast-supported sand and grenuiss with few
pebbles; ungreded; messive.

Distinct contact

3.36 Brownish grey sendy loem; slightly eticky; very
slightly plestic; non gressy; medium nut end
crumb structure.

Graded contact

4.46 Clest-supported sends and grenules; ungreded;
massive.

SECTION OBSCURED BELOW THIS UNIT. BUT OVERUES WHANGAEHU FORMATION.

A24



AP2 £22/068412

Reference section

Apitien lahars are exposed in

Formation Member
. .
. .
Apitian Ishsrs »
Apitien ishars .

rdeds beside the Wh

Unit
thickness (m)

1.9

1.6

0.8

Valley Roed. c. 4 kum downstreamn of Wyley's Bridge.

Cumulative
thickness (m}

3.6

4.3

A25

Description

Derk brown topsoit
Graded contsct

Pele greyish brown silty clay loam; firm blocky
structure; Kewakawas Tephre located
spproximately 0.8 m from the bese of this lcess.

Drstinct contect

Clest-supported sends and gravel; inversely graded
bese gredes upwaerds to middle of unit then into
normelly graded upper portion; very poorly sorted;
maeseive; coarser gravelly clests concentrsted in
middle end upper of unit; clasts subenguier to
subrounded, lerger clests commonly rounded;
lsrgest clest 0.08 m; common blsck and grey and
few red lithic clests; common grey and yellow
pumice clests; pumice clasts commonly staned
yeliow:sh brown,

Distinct contsct

Clest-supported ssnds and granues; normally

greded; massive; very poorly sorted; lergest clest

0.1 m; clests subsnguler to subrounded; common

grey end occesional red lithic clests; common grey

end vyellow pumice clests; pumice clasts
iy stened yellowish brown.




AP3 §20/203909

Reference section

Apitisn lahars ere exposed in e cutting beside Ohutu-Mangahouhou Roed. in the M b

Formetion Member Unit Cumuletive
thickness (ml| thickness (m)

] L 0.6 0.6

= . 0.4 1

Kewaksws Tephra

Apitian lshers

Apitian lahars

Apitian lshars

Apitien lehars

. 0.16 1.16
* 0.76 1.9
* 0.3 2.2
L2 0.06 2.26
* 0.06 2.3
& 0.06 2.36
. 1.6 3.86
2 0.3 4.16

A26

Description

Slightly gritty sendy cisy loem (10YR 7/6, yellow);
slightly sticky; slightly plestic; greesy; blocky
structure breeking to fine nut end crumb; common
fine pore stained pele orenge gray; copmmon live
roots; common scattered grey snd orange soft fine
and medium sends.

Graded conatct

Gritty sandy silt loem (2.6Y 7/4-10YR 7/4, pele
yellow to very psie brown); non sticky; non
plestsic; blocky structure bresking to fine nut end
crumb; crecked in fece; common fine pores
d pele yellowish orenge; Y d
blsck, grey and white fine to medium send.

Greded contact

Shghtly gritty sendy silt; dominsntly white glassy
ssh (2.6Y 8/0-8/2, white), with common
challazoidites st bese; gredes upwards into sendy
silt losm (2.6Y 7/4, psle yellow).

Distinct contect

Very slightly gritty sendy silt loem (10YR 7/4-7/6,
very pele brown to yellow}; slightly sticky; slightly
plestic; blocky structure breeking to fine nut end
crumb; common fine pores satined orange end
black; common bisck and orenge fine and medium
sands scettered.

Distinct contact

Clest-supported sends; ungreded; poorly sorted;
lergest clest 0.006 m; clests onguler to
subsnguler; common bleck end grey lithic clests;
common grey and yellow pumice clasts.

Distinct contact

Gritty sendy clay loem (10YR 7/6, yellow);
sbundent bisck, orsnge end yellow soft fine end
medium sends; endesitic lepilli?

Greded contect

Clest-supported sends; ungraded; poorly sorted;
lergest clest 0.006 m; common black end grey
lithic clests; common grey pumice cleste.

Distinct contact

Gritty sendy loem (10YR 8/6, brownish yellow);
non sticky; non plastic; slightly gressy.

Distinct contact

Clast-supported sands end grevel; normally
graded; very poorly sorted; largest clest 0.16 m;
clests subenguler to subrounded; common black
ond grey end few red end purple lithic clests;
common grey and yellow pumice claste.

Distinct contect

Clest-supported sned with some gravel; normaily
graded; very poorly sorted; largets clest 0.03 m;
clests enguisr to subenguler; common bleck end
grey end few red and purple lithic claste; common
grey end yellow pumice clests; common pumice
cleste with yellow brown steins.

Distinct contsct



AP3 $20/203909
Reference section

Formation

Apitian lashars

Apitian lahars

Apitien lshars

Member

Unit
thickness (m)

0.06

0.2

0.9

0.36

Cumuletive
thickness (m)

4.2

4.46

4.66

6.46

A27

Description

Sendy clay losm (2.6Y 7/4, pele yellow); slightly
sticky; slightly pisstic; slightly gressy; common
fine pores steined orange; few orange end grey
fine and medium sands scattered.

Graded contact

Clsst-supported sande with occasional gravel; thin
inversely greded bese grades upwerds into
normally graded upper portion of unit; very poorly
sorted; clssts subrounded to rounded; sbundent
grey pumice clasts; few grey, black, red and
purpie lithic clests; one grey lithic cobble observed
in midddle of unit.

Distinct contact

Very gritty saqndy clay loem (10YR 6/3, brown);
sticky; plastic; gressy; common grey, red and
orange fine and medium sands scattered; few fine
pores stained orange yellow.

Graded contact

Clast-supported send and grarwies; thick inversely
greded bese grades upwaerds into normally greded
upper portion; lergest clest 0.02 m; clasts
subrounded to rounded; poorly sorted; few to
common grey and black and few red lithic clests;
common grey end yellow pumice clssts; pumice
commonly steined orange brown,

Distinct contact

Ssndy matrix-supported gravel; normally graded;
very poorly sorted; iergest clest 0.7 m; clasts
subanguiar to subrounded; few black, grey and red
lithic clests; common grey end yellow pumice
clests; pumice clests commonly stained yellowish
brown and strongly weathered.



TE1 820/266902

Reference section

Te Huhew F ton is dina
Formetion Member

. .

. .

. .

Bullot Formation Ngamestee lapilli -2
. .

Bullot Formation Ngamates lepills -1
. .

ON TE HEUHEU FORMATION

beside the Whangeehu Valley Rosd 100 m below the junction of this roed with State Highwey 49.

Unit
thickness (m)

0.2

0.6

0.4

0.02

0.42

0.1

0.36

Cumuletive
thickness (m)

0.8

1.22

1.64

1.724

1.10

A28

Description

Derk brown topsoil, with scettered Teupo
Igrumbrite sends.

Greded contect

Sendy cley loem (10YR 6/8, brownish yellow);
slightly sticky; slightly plastic; gresey; fine nut end
crumb structurs; few fine end medium roots;
common grey end few purple end orsnge aceattered
fine sands; few medium pores eteined purplish
brown.

Greded contact

Gritty sendy clay losm (10YR 6/6, brownish
yellow); elightly eticky; eaiughtly plastic; very
greasy; firm blocky structure breeking to coasrse
nut and few crumbs; porous; few medium pores
stained purplish brown; few live roots; few grey
sends scettered.

Greded contact

Very gritty sendy cley losm (10YR 6/8, yellowish
brown); sticky; non plastic; very gressy; common
grey end yellow ssh to medium lapilli scettered;
lepilli commonly steined orenge brown; slightly
porous.

Distinct contsct

Gritty sendy clay loem; sticky; elighity plestic;
greasy; blocky structure brasking to medium nut
with few crumbs; porous; few fine to medium
pores, dy ish brown; grey end
yeliow and few red end purpie sands scettered.

Graded contect

Very gritty sendy clay losm (7.6YR 6/8-10YR 6/8,
reddish yellow to brownieh yellow); common soft
end pumiceous grey, orange and pele yellow end
occesionsl red medium lapilli, scettered.

Distinct contact
Very selightly gritty sendy cley loem; plestic;

sticky; greassy; firm blocky structure breaks to fine
nut end crumb; few medium pores steined purplish

brown; orenge les; few to
grey sand scettared; occesional lithic grevels in
bese.



TE2 820/2869816
Reference section

Te Heuheu Formation end overlying
point over the Tokishuru River.

Formation Member

Dad

ore

Unit
thickness (m)

0.2

0.7

Bullot Formation Ngamatea lapilli -2 0.2

0.2

Bullot Formation Ngamatea lapilli -1 0.3

Te Heuheu Formetion J

0.2

0.6

ing on the north side o f the North Island Main Trunk Line., ¢. 20 m sbove its bridging

Cumulstive Description
thickness (m)

0.2 Dark brown topsoil
Graded contact

0.9 Very gritty esndy clay losm (2.6Y 6/6, light olive
brown); non sticky; non plestic; greasy;
moderately developed fine nut end crumb
structure; frisble; few grey and red sends
ecettered throughout; common pele cresm glesey
Teupo Ignimbrite pumics sands in upper 0.4 m;
common roots.

Graded contact

1 Sendy cley loam (10YR 7/8, yellow); non eticky;
non plestic; slightly gressy; week blocky atructure
bresking to medium nut with some crumb.

Graded contact

1.2 Very gritty sendy cley loam (10YR 4/6-6/8, derk
yellowish brown); non sticky; non plsstic; very
greasy; blocky structure breeke to wesk medium
nut and crumb; very porous; pores stained purplish
brown; common to abundent pele yellow medium
ond coerse lapilli scattered throught.

Distinct contact

1.4 Gritty sendy clay loam; sightly sticky; elightly
plestic; gressy; moderately developed coerse nut
with some crumb; few medium pores steined
purplish brown; slightly porous; common ngrey
and few orange and yellow sends scettered.

Graded contact

1.7 Gritty sandy cley loam; elightly sticky (2.6 YR 6/4-
6/6, reddieh brown to red); non plastic; very
greesy; blocky structure breeks to fine nut end
crumb; few medium pores, atsined brown;
common orange, yellow, black snd grey sacttered
medium and coarse lepilli.

Distinct contact

2.1 Slightly gritty sendy clay loam (2.6YR 4/4, reddish
brown); slightly eticky; non plastic; gressy; blocky
structure breesks to weakly developed coarse nut
and some crumb; common pores atasined brown;
common bleck, orenge end grey fine send
acettered throughout.

Graded contact

2.3 Gritty sandy cley loam (10YR 4/6, derk yellowish
brown); non aticky; non piestic; gressy; common
acettered sendfs end gravels and occasionsl
cobbbles and bouiders; colluvium.

Distinct contect

28 Very gritty sendy cley losm (10YR 6/8-6/8,
brownish yellow to yellowish brown); non sticky;
non plestic; very gressy; sbundent clast-
s ted, ly bedded, well aorted orenge end
common grey fine to medium lepilli; strong black
manganese steining.

Distinct contact

3.8 Cisst-supported send and gravel; inversely graded;
weekly bedded; very poorly sorted; lergest clast
1.1 m; clests anguler to rounded, commonly
subanguler; common grey and orenge and few red
and purple lithic clasts.
Distinct contact

A29



TE2 8$20/286916

Reference section

Formation

Member

Unit
thickness (m)

0.36

0.06

Cumnulative
thickness (m)

4.2

4.3

4.76

A30

Description

Very sightly gritty sendy ciay (7.6YR 6/8-10YR
6/8, reddish yeliow to brownieh yellow); non
sticky; non plastic; very gressy; fine nut and some
crumb; abundsnt orenge end few grey strongly
weathered medium to coarse lepilli.

Distinct contact

Slightly gritty sendy clay losm; blocky structure;
few black, grey, orenge end white fine lepilli.

Graded contact

Gritty sendy clay losm; non sticky; non plestic;
very gressy; sbundant soft weathered orenge
medium end coarse lapilli.

Distinct contact

Very siightly gritty sendy cisy losm; slightly
sticky; non plestic; very gressy; few black end
white sands scattered; common fine pores atsined
yellowish orenge.



TG1 821/209877

Reference section

s on the left side of Oruakukuru Roed, c.

Tree in growth position are in the undercut benks of e tributary of the M.
1.6 km northeast of the junction of this roed with OId Fields Treck.

Formation Member Unit Cumnuletive
thickness (m) thickness (m)

* . 0.6 0.6

B . 0.1 0.7

. . 0.6 1.2

® ¥ 0.3 1.6

A3l

Description

Silty send (10YR 3/3, derk brown); non sticky;
non plastic; slightly gressy; few orenge sends
scettered; common live roots; few manganese end
iron nodules.

Graded contact
Bedded silty di 58 sediment (10YR 4/3,

brown), with few glesey fine lepilli end ash; few
yellowish brown mottles.

Distinct contact

Gritty sendy clay loam (1OYR 3/2, very derk
greyish brown); slightly sticky; shghtly plastic;
gressy; firm blocky structure; common twigs,
roots, bits of wood and tree stumps, dated (Wk-
1773) st 7800170 yeers B.P.. in growth
position.

Graded contact

Gntty sity send {(10YR 3/2, very dsrk greyish
brown); maessive; firm; non sticky; non plastic.



TG3 §21/287872

Reference section

Onetapu and Tangatu Formation ere exposed in bluffs on the east bank of the Whangsehu River, ¢.1.6 km d of the bridging point of 8 h

Rosd over the Whangeehu River.

Formetion

Onetapu Formation

Onetapu Formation

Onetepu Formation

Onetapu Formation

Member

Onh

Ong

Ong

Unit Cumuletive
thickness (m) thickness {m)
0.4 0.4

0.1 0.61

1.8 2.3

0.08 24

1.1 3.6

0.6 4

0.16 4.16

0.9 6.06

A32

Description

Sendy metrix-supported grevel; inversely graded to
middle then normally graded; very poorly eorted;
lergest clest 0.09 m; clests subenguler to
subrounded; sbundent blsck end common grey
ond few red end soft white and orange lithic
clests; metrix colour 2.6Y 4/2, derk greyish
brown.

Distinct non-erosionsi contact

Fine sendy loam (10YR 6/4- 2.6Y 6/4, yellowish
brown to light olive brown); non sticky; non
plestic; weskly developed fine crumb; occesionel
sandy olive grey hard sndesitic pumice clasts;
occasionsl reworked Tasupo Ignimbrite pumice
grenules and pieces of charcoal.

Greded contact

Clest-supported ssnds (2.6Y 6/2-4/2, greyish
brown to derk greyish brown); distinct mm thick
grade upwards into cm thick bede; normally
greded: poorly sorted; lsrgest clest 0.02 m: clests
subanguler to rounded; common black and few
grey, red end purple lithic clests; abundent grey
pumice clests; few steined orenge and soft; few
scettered reworked Teupo Ignimbrite clesta.

Distinct contact

Gritty sendy silt loem (2.6Y 6/4,light olive brown);
frieble; non sticky; slightly plastic; sticky; weskly
developed fine nut snd crumb; common sendy
endesitic and reworked Teupo ignimbrite clests;
common live roots.

Graded contect

Ciest-supported sends and grerudes (2.6YR 4/2
derk greyish brown, appesrs mottied olive and
grey); normelly graded; poorly sorted; lergest clast
0.006 m; messively bedded gredes into upper 0.1
m with feint laminee; clests subanguler to
subrounded; common bleck and few red snd grey
lituc clests; common grey pumice clasts,
commonly steined orenge; few well rounded
Teupolgnimbrite granule-sized pumice clests; few
live roots.

Distinct contact

Sendy loem (2.6Y 6/4, light olive brown), with
few scettered gravel-sized lithic clests; weskly
developed block bresking to fine crumb; common
roots.

Graded contact

Muddy matrix-supported gravel; ungreded; very
poorly sorted; lergest clest 0.1 m; clasts
subenguler to subrounded; 2.6Y 4/2, derk greyish
brown with 7.6YR 6/6, strong brown, motties;
abundant grey and common black and few red snd
few white (soft and commonly steined orenge)
lithic clests; clests commonly steined orenge.

Distinct contact

Slightly gritty sendy silt loam (10YR 6/8-6/6,
brownish yellow); non sticky; non plestic; common
medium pores steined derk purplish brown;
common cresmy T eupo ignimbrite pumice grarudes
in upper 0.16 m; few orange fine to medium lepilli
scattered.

Graded contect



TG3 §21/287872
Refsrencs section

Formation

Tangatu Formation

Tengatu Formation

Tangatu Formation

Tangatu Formation

Tangetu Formation

Tengetu Formation

Teangetu Formation

Tengatu Formation

Member Unit
thickness (m)

L 1

* 0.6

. 26

- 0.4

. 7

. 20

. 28

» 0.76

* 6.

L 1.

Cumulstive
thickness (m)

6.06

98.06

9.46

16.46

36.46

39.26

40

46

63.

A33

Clest-supported sends; 10YR 6/3, brown;
massive; laminge; ungreded; largest clest 0.2 m;
clests subrounded to rouwnded; poorly sorted;
common black and few red lithic claste; sbundant
grey hardvesiculsr pumice clests.

Distinct contect

Slightly gritty sendy losm (10YR 6/4, light
yellowish brown); non sticky; non plestic; weaskly
developed cosrse nut end crumb; fine to medium
grey pumice sends scsttered; common poress
stained black; common fine roots.

Distinct contect

Clest-supported sends end granues; massive;
distinct cm thick beds; moderstsly sorted.

Distinct contect

Clest-supported gravel; poorly sorted; ungreded;
common black lithic clests; common grey pumice
clests.

Distinct contact

Clest-supported gravel (10YR 3/2, very derk
greyishbrown, speckled); normally greded; distinct
cm thick beds; lergest clest 0.2 m; clests
subesngular to rounded; very poorly sorted;
common black and few red and occesional soft
white lithic clests; common grey pumice;
occesional Tertiery siltstone pebbles.

Distinct contact

Clest-supported send snd grsve!; distinct cm thick
beds, which follow the chennel configuretion;
ungraded; largest clest 0.06 m; clests subsnguler
to rounded; very poorly sorted; common black and
grey end few red lithic clests; occesionsl grey
pumice clests; occesional Tertiery siltstone
pebbles.

Distinct erosional contact

Clest-supported send end greruses (10YR 3/3,
derk brown, speckled); distinct cm thick beds;
ungreded; largest clest 0.01 m; clests subrounded
to rounded; abundant grey pumice; common black
and grey and few red lithic clasts,

Graded contect
Pale orange sendy loam.
Greded contect

Clest-supported send snd gravel (10YR 3/2,very
derk greyish brown); ungreded; distinct cm thick
beds; largest clest 0.02 m; clests subsnguler to
rounded; poorly sorted; common bleck end grey
and few rad lithic clasts; sbundent grey pumice.

Distinct contact

Clest-supported sends end grsvels (10YR 6/2,
light brownish grey); distinct cm thick beds;
inversely greded; largest clest 0.016 m; clests
subrounded to rounded; sbundsnt grey pumice
clests; common black, grey snd few red lithic
clests.

Distinct contact



TG3 821/287872
Reference section

Formation Member Unit
thickness (m)

Tengetu Formetion - 1.

Cumulstive
thickness (m)

64.

A34

Description

Clest supported sands (10YR 6/2-8/3, light
brownish grey to peie brown); ungreded; laminse;
poorly sorted lergest clest 0.006 m; clests
subrounded to rounded; common black and few
red and grey lithic clests; sbundant grey pumice.



TG4 £21/280887

Reference section

T F jon is
Formetion Member
Tengetu Formation g
. .
Tengstu Formation .
Tengstu Formation .
. .

-

Tangstu Formation

Tangstu Formation

Unit
thickness (m}

0.66

0.22

0.43

0.18

0.26

0.4

0.6

Cumulstive
thickness (m}

0.66

0.87

148

1.73

2.83

3.33

6.03

6.73

6.83

A35

d in a metal pit on the west benk of the Whangaehu River, on the left side of Strachens Roed.

Description

Gritty sendy clay loam (10YR 6/8, yellowish
brown); slightly aticky; slightly plestic; slightly
greesy; blocky structure bresking to waskly
developed fine nut and crumb; common fine roots;
scettered Teupo Ignimbrite lapilli in top 0.1 m;
common scettered bleck and grey and orange
sends.

Greded contsct

Clest-supported sends; inversely graded; distinct
mm thick lsminee; poorly sorted; iergest clest 0.3
m; clasts rounded; common grey and bleck and
few red lithic clests; few dacitic pumice blocks.

Distinct contsct

Gritty sandy clsy losm (10YR 6/6, ysllowish
brown); non eticky; non plastic; gressy; blocky
structure bresks to moderately dveioped fine nut
and crumb; common gray end black end few red
sande scsttered; few orenge motties and steine on
clests.

Graded contsct

Clest-supported sands; ungraded; distinct mm
thick lsminee; lesgets clest < 0.006 m; clests
sunangulsr to subrounded; sbundent black and
common grey lithic clests; few to common grey
pumice clests.

Greded contsct

Gritty saendy loesm (2.6YR 4/6-10YR 4/6, red to
derk yellowish brown); non sticky; non plestic;
firm blocky structure ; common pores atained
black; common bleck and few vyellow sends
acattered.

Graded contact

Clest-supported send and gremsdes; ungraded;
maessive; very poorly sorted.

Distinct contact

Clest-supported, well sorted, wall rounded dacitic
pumice gravel.

Distinct contact

Clest-supported gravel; weskly inversely graded;
distinct cm thick bedding; very poorly sorted;
largest clest 0.03 m; clests angualir to subrounded;
common blacks nd grey end few red lithic clests;
common grey pumice clests, becoming sbundent
in upper 0.6 m of unit.

Distinct contact

Sendy losm; non sticky; non plastic; firm blocky
structure; few to common grey, bleck end white
sands scattered throughout.

Clest-supported sands and grenules; ungraded;
distinct cm thick bedding; sbundent black and few
red lithic clests; common grey pumice clests.
Distinct contact

Sendy losm (2.6YR 4/2, wask red); non sticky;

non plestic; common grey end bleck sends
scettered throughout.

Graded contact



TG4 §21/280887

Referance secton

Formeation Member Unit Cumulstive Description
thickness (m) thickness (m)
Tengetu Formation . 1.6 7.33 Clest-supported sand and granues; normally

greded; distinct cm thick bedding; very poorly
sorted; lsrgest clest 0.02 m; clests subangulsr to
subrounded; common bleck and few red lithic
clests; sbundant grey pumice clasts; occasional
Tertiory siltstone pebbies.

Distinct contsct

Tengetu Formation . 12 198.73 Clest-supported gravel; normally graded; very
poorly sorted; distinct cm thick bedding
throughout unit; bedding dominantly horizontal end
continuous over st lesst 1 m, slthough st mergins
10 unit bedding is steeply inclined, end groups of
beds sepsrsted by lerwes of ailt; In bessl 6 m
discontinuous zones of send and grenule matrix-
supported gravel; lergest clest 1.6 m; clests
subsngusir to rounded; commonly subenguler; few
Tertiary siltstone rip-up clests; common black end
red lithic clests; common grey pumice clasts.

Distinct contsct

Tengstu Formation - 4 23.83 Clest-supported gravel; thin inversely graded bsse
grades upwardas into normally graded main upper
portion to unit; very poorly sorted; distinct cm
thick lsminee throughout unit; lergest clast 0.07
m; clests subsnguslr to rounded, commonly
subrounded; common black and grey and few red
lithic clasts; common grey pumice clests.

Distinct contact

. . 0.7 241 Gritty sendy silt losm {(10YR 3/3, derk brown);
structweless; discontinuous.

Distinct contact

Tengstu Formation . 1.2 26.3 Clest-supported sand end grenules; ungreded;
distinct cm thick bedding; poorly sorted; lergest
clest 0.016 m; clests subsnguisr to rounded; ;
common black, grey and red lithic clests; common
grey pumice clests; occesional Tertiery siltstone
pebbles.

Distinct contact

Tengetu Formation . 1.6 26.8 Clast-supported ssnds end granues; ungraded;
distinct cm thick bedding; poorly sorted; lergest
clast 0.01 m; clests subangulsr to rounded;
common black and few red and white lithic clests;
sbundent grey pumice clasts.

A36



TGE §21/278888

Refsrence section

Tangetu F tion Is

Formation

Tengetu Formation

Tangatu Formation

Bullot f ation

Member

Tengstu Formation

Bullot Formation

lepilli -2

Ngamatea lapilli -1

ON TE HEUHEU FORMATION

Unit
thickness (m)

0.3

0.16

0.3

0.2

0.06

0.1

0.26

Cumulative
thickness (m)

0.3

0.46

0.76

0.86

1.22

1.32

167

A37

d in a pit on the wsst bank of the Whangeehu River, on the right lidnLl(uch.m Road, Fﬂdﬂj Novth.

Description

Gritty sandy clsy losm; non sticky; non plastic;
alightly gressy; fine crumb structuwre; common
orange, black and grey sends scattered; occasionsl
gravel; common fine roots; eppeers crecked in
fece.

Graded contact

Discontinuous lerees of clest-supported, poorly
sorted, subanguier and subrounded sends.

Greded contact

Very gritty sendy clay losm (10YR 6/6, yellowish
brown); non sticky; non plestic; slightly greesy;
common orsnge and black sands acsttered.

Greded contact

Clest-supported sands; ungreded; mm thin
lsminee; poorly sorted: lergest clast 0.01 m; clasts
subrounded and rounded; sbundant grey pumice
clasts.

Distinct contact

Very gritty ssndy clay loam; abundant orenge and
common black,gray and yellow medium and
coarsa lepilli.

Distinct contsct

Very gritty sandy clay losm (10YR 6/6, yellowish
brown); non plastic; non sticky; very Qreasy;
blocky structure; common orange, blsck end
cream sends acattered.

Greded contact

Clest-supported sends; ungreded; poorly sorted;
distinct mm thick lsminse; lergest clast 0.01 m;
clests anguier to subrounded, commonly
subrounded.

Distinct contact

Very gritty sandy clay loem; sbundent orange end
common blsck grey snd few yeliow medium end
coarse lepilli.

Graded contact

Gritty sandy clsy loem (10YR 6/6, yellowish
brown); slightly sticky; very slightly piestic; very
greasy; blocky structure bresks to fine nut end
crumb; common orenge and black end few white
sends acattered.
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A T20/318801

Reference section

o e

.

F 1

are

Tengiwei roed end reil bridges.

Formaton

Onetepu Formaetion

Onetspu Formation

Onetepu Formation

Onetepu Formetion

Onetapu Formation

Onetepu Formation

Onetspu Formation

Onetapu Formation

Member

Onk

Oni

Onh

Ong3

Oong2

Ongl

Onf

Ona

Unit
thickness (m)

0.36

0.30

1.10

0.46

0.7

0.8

0.3

Cumuletive
thickness (m)

0.36

0.66

1.76

1.86

23

3.8

A39

d ine low terrace on the east bank of the Whangaehu River, on the north side of State Highwey 48.between

Descripdon

Derk brown topsoil
Graded contect

Sendy metrix-supported gravel; normelly graded;
very poorly sorted; lergest ciest 0.8 m; clests
enguler to rounded, commonly subenguler;
common bleck end grey lithic clests.

Dietinct non-erosional contact

Sendy metrix-supported very coarse send end
gravel; shghtly norme! graded; very poorly sorted;
largest clest 0.07 m; clests anguler to subsnguler;
common bleck end grey end few white lithic
casts.

Distinct non-erosional contect

Sendy matrix-supported grevel; normaelly graded;
very poorly eorted; lergest clest 0.6 m; cests
subrounded to rounded; common grey end bleck
ond few red lithic clests, commonly pitted on
surfece; occesionsl orenge steins on cests; metrix
colowr 10YR 6/2, greyish brown.

Distinct non-erosional contect

Clsst-supported fine to medium send; medium to
poorly sorted; ungreded; feint mm thick leminae;
largest clest < 0.006 m; common bleck and grey
lithic casts; common roots.

Distinct non-erosional contact

Cisst-supported sends end few gravel; occesionsl
cobbles end boulders; normelly graded; poofly
sorted; lergest clest 0.6 m; clests subenguler to
rounded: very feint mm thick laminse; common
orange stains on cests; common grey end few red
lithic cests; few to common pumice; upper 0.1 m
weekly developed (2.6YR 6/8, derk red} gritty,
frisble, non eticky non plsstic silty ssnd with
common roots.

Graded contect

Ciest-supported very coarse eend end gravel,
greding upwards into clest-supported sands which
are taintly lamineted; normaelly graded; very poorly
sorted; lergest clest 0.4 m; clests subenguler to
rounded, commonly subsngular; common grey and
bleck end few red end purple, occesionsl hard
white lithuc clests; few pele grey pumice cissts.

Distinct no-erosional contact

Muddy metrix-supported grevel; ungraded,
sithough boulders ere concentreted nser to the
top; very poorly sorted; lergest clest 0.90 m;
clests anguler to rounded, commonly subsnguier;
cobble end boulder-sized cissts commonly
subrounded to rounded; common grey bleck end
red and occasional white lithic clests; common
orenge red eteing on clests; metrix colow 10YR
4/4, derk yellowish brown.

Distinct non-erosional contact

Muddy metrix-supported grevels; clest-rich;
ungraded; very poorly sorted; lergest clest 0.02 m;
clests subenguier to rouded, commonly
subrounded; common bleck end grey end few red
lithic clests; common red end orenge etsine on
clests; matrix colowr 10YR 6/8-7.6YR 6/8,
browrush yellow to strong brown, mottied olive
Qfey-orenge.



B T21/310881

Reference section

Onetapu Formation deposits are exposed in 8 low terrace on the west bank of the Whangeehu River.

Formation Member Unit Cumuletive Description
thickness (m) thickness (m)}
Onetepu Formation Onh 0.12 0.12 Sendy metrix-supported send end grevel;

ungraded; very poorly sorted; contsins few clests
of reworked well rounded T aupo Ignimbrite neer to
its bese.

Distinct non-erosionsl contact

Onetepu Formation Ong 0.12 0.24 Clest-supported medium to very cosrse send;
ungreded; massive.

Distinct non-erosionel contact

Onetepu Formation Ont 0.4 0.64 : Muddy metrix-supported grevel; ungraded; very
poorly sorted; mstrix colour 10YR 6/1, grey.

Distinct non-erosional contact

Onetepu Formation Ond 0.16 0.79 Particle supported sends; ungreded; massive.
Distinct non-erosional contact

Teupo Igrmbrite . 0.6 1.39 Dominently glessy fine ssh and lapilli, overiein by

c. 0.06 m of wall rounded,wall sorted white
pumice gravels.

A40



Ct T21/316887
Reference section

[+] F tdon d its are exp d in the east benk of the Waitangi Stream. 600 m above its conflusnce with the Whangaehu River, end below the
bridging point of the Turakina Velley Roed over the Waitang streem.

Formation Member Unit Cumnulstive Description
thickness (m) thickness (m)
Onetspu Formation Onv 0.16 0.16 Clast-supported sands; ungraded; massive.

Distinct non-erosional contact

Onetspu Formation Onh 0.66 0.6 Sandy matrix-supported gravel; ungreded; very
poorly sorted; lergest clests 0.16 m; clests
subsngular to subsounded.
Distinct non-erosional contact

Onetepu Formation Ong 0.30 1.1 Clest-supported sends; ungreded; poorly aorted;
largest clest < 0.006 m.

Distinct non-erosional contact
Onetapu Formeation Onf 1.1 2.2 Muddy matrix-supported gravel; ungreded; very

poorly sorted; lergest clest 0.06 m; clests
subsnguisr to rounded, commoniy subrounded.

A4l



C27T21/317888

Reference section

[ F o its ere d in the eset bank of the Waitangi S . 800 m of its ] with the Whe hu River, and above

the bridging point of the Twakine Valley Roed over the Waeitangi stream.

Formation Member Unit Cunuletve Descripdon

thickness (m) thickness (m)

Onetspu Formation Onh 0.6 0.6 Sendy metrix-supported gravels; normally greded;
very poorly sorted; lergest cisst 0.03 m; clests
snguier to esubrounded, commonly subsnguler;
common black end grey end few red end
occesionsl orange end white lithic clasts;

i i ed Teupo Igni ite clests;
matrix colour 2.6YR 4/4-10YR 4/4, reddish brown
to derk yellowish brown.

Distinct non-erosional contact

Onetspu Formation Ong 0.30 0.9 Clest-supported sands; normelly greded; feint mm
leminee; lergest clest < 0.006 m; clests
subsngular to subrounded; overell colow 10YR
3/4, derk yell 1 brown; fine roots.
Distinct non-erosional contact

Onetspu Formation Ont 1.3 2.2 Muddy metrix-supported gravel; normaelly greded,

A42

with clest-rich bees; very poorly sorted; lergest
clest 0.1 m; clests subsnguisr to subrounded;
common biack and grey and few red, orenge end
white clests; mstrix colowr 10YR 4/4-4/2, derk
yellowish brown to dark greyieh brown, with
orenge motties.



D 7217306876

Reference section

(o] F its are
Formation Member Unit
thickness (m)

Onetapu Formation Onk 0.6
Onetapu Formation Oy 0.6
Onetspu Formation Onh 0.4
Onetapu Formation Ong 0.4
Taupo Ignimbrite * 1.6

Cumulative
thickness (m)

0.6

36

A43

on
i cut into Teupo mmnbm-Ltm west bank of a streem which drains Lake Otamatarehs.

Description

Clest-supported sends; ungreded; poorly sorted;
e: few to common bleck, grey and red lithic
clasts; common grey pumice clasts.

Distinct non-erosionel contect

Muddy matrix-supported gravel; normelly greded;
very poorly sorted; lsrgest clast 0.1 m; clasts
enguisr to rounded, commonly subesnguler;
sbundent grey glessy lithic cleste; channel filling
lenticuler deposit.

Distinct non-erosionsl contect

Sendy matrix-supported gravel; inversely graded;
very poorly sorted; largest clest 0.04 m; clasts
enguler to rounded, commonly eubrounded;
common grey and few red lithic clests: channel
filling lenticuler deposit.

Distinct non-erosional contect

Clest-supported ssnds; ungreded; poorly sorted;
Massive. common grey pumice clests; channel
filling lenticular depoait.

Distinct erosional contect

Dominantly glessy fine ash and lapilli, with pieces
of chercoal.



E1 721303877

Raference section

(o] pu F 1] its ere d in the north
Formaton Member Unit
thickness (m)

Onetapu Formation Oni 0.4

Onetspu Formation Onh 1.6

Onetapu Formation Ong 0.7

- " 0.1

Onetapu Formation Ont 0.76

. 2 0.06
Onetapu Formation One 0.9

Teupo Ignimbrite

in 8 metal pit on @ meender bend on the west bank of the Whangaehu River.

Cumuletive
thickness (m)

2.6

2.7

3.61

3.6

A44

Description

Clest-supported sende; ungreded; mm thick
laminse; poorly sorted; lergest ciest 10 mm; clests
subanguier to subrounded.

Graded contact

Sendy metrix-supported graevel; ungreded; very
poorly sorted; lergest clast 1 m; clasts subanguier
to rounded, commonly subrounded; lerger cleste
commonly rounded; common grey, bisck, purple
end red lithic clests; orenge steing common on
clests; thick channel filling deposit grades leterally
ewsy from mein flow channsl! to thwnner tabuler
beds.

Distinct non-erosional contact

Clsst-supported sends; ungreded; poorly sorted;
lergest clast 0.01 m; clests subanguier to rounded,
commonly subenguisr; common black, grey purple
ond red lithic clests; common brown grey pumice.

Distinct non-erosional contact

Gritty saendy cley loem {10YR 3/4, derk yellowish
brown); wesk fine crumb; common fine roots;
grevel scettered throughout.

Graded contact

Muddy metrix-supported gravsl; normelly greded;
very poorly sorted; lergest clast 0.16 m; clests
anguier to rounded, commonly subrounded to
rounded; common grey, bleck and few red lithic
clests; clsste stsined orsnge red; occesionsl soft
sitered clest; metrix colowr 10YR 3/1, very derk
grey, with orenge red mottles.

Distinct non-erosional contect

Very gritty sendy cley loam (10YR 3/2, very derk
greyish brown); very week crumb atructure; few
roots; sandy.

Graded contect

Muddy metrix-supported gravel; ungreded; very
poorly sorted; lergest clast 0.2 m; clasts anguler
to rounded, commonly subrounded to rounded;
common blsck, grey and few red lithics cleste;
clests commonly stasined orenge red; matrix colour
10YR 3/2, very derk greyish brown.

Contact obscured

Dominently glessy fine white esh end lepilli;
pinkish red hue to ssh: few charcoel logs.



E2 T721/302876

Reference section

Onetapu Formetion d its ere d in the
Oni, Onj end Onk fill e ch I cut into underlying Ong.

Formaton Member Unit
thickness (m)

Onetapu Formstion Onk 1
Onetepu Formation On) 0.6
Onetepu Formaetion Oni 0.46
Onetapu Formation Onh 0.96
Onetepu Formation Ong 1.6
Onetepu Formation Onf 0.7

in @ metal pit on the west bank of the Whangsehu River. Younger mambers Onh,

Cumulstive
thickness (m)

1.86

2.9

4.4

A45

Description

Clest-supported grevel; normaelly greded to middie
then inversely greded; very poorly sorted, with
poorly sorted middie; clests subsnguier to
subrounded; largest clast 0.66 m; common bleck
ond grey and few red lithic clests.

Distinct non-erosional contect

Muddy metrix-supported gravel; ungreded; very
poorly sorted; clests subsnguier to subrounded;
lergest clest 0.16 m; abundent grey Qlessy,
common black and few red lithic clests; common
orenge steins on clests; metrix colowr 10YR 3/1,
very derk grey, with olive-orange motties.

Distinct non-erosionsl contact

Clast-supported sends; ungreded; messive; poorly
sorted; lergest clest 0.06 m; clasts subsnguier to
subrounded; cosrsens to inversely graded metrix-
supported gravel east towards main flow channel.

Distinct non-erosionsl contact

Sendy maetrix-supported grevel; inversely greded
bese gredes to normally greded main portion; vsry
poorly sorted; lergest clest 0.7 m; clests
subenguiar to rounded, commonly subsnguler;
common black grey end few red lithic cliests; few
clasts stained orenge.

Distinct non-ercsionsl contact

Clsst-supported esands, with some grevel;
ungreded; weak cm thick beds; very poolly sorted;
lergest clest 0.06 m; clests snguier to rounded,
commonly subsnguier; common black, grey and
few red and purple and white lithic clests;
common grey brown pumice; overall colour 10YR
3/4, derk yellowish brown.

Drstinct non-erosional contact

Muddy maetrix-supported grevel; ungreded; very
poorly sorted; lergest clest 0.3 m; clests
subrounded to rounded; common bleck and grey
and few red and white lithic clests; clests
commonly eteined orange red; matrix colowr 10R
4/2-4/3, derk greyish brown to derk brown, with
orsnge-red mottles.



€3 721/303876

Reference section

(o] pu F are
Formation Member
. .
Onetaspu Formation Oony
Onetapu Formetion Onh
Onetapu Formation Ong

Teupo Ignimbrite

in @ track cutting through e terrace on the esst bank of the Wh

Unit
thickness (m)

0.2

0.2

0.8

0.3

7.6

h

River, k dietely ite E1 & E2.

Cumuletive Description
thickness (m)

0.2 Dark brown top soil
Graded contact

0.4 Muddy matrix-supported grevel; ungraded; very
poorly sorted; lsrgest clest 0.1 m; clests
subenguier to subrounded; sbundent dark grey
glassy lithic clests; matrix colour 10YR 6/2,
grayish brown; clssta commonly steined orange.

Distinct non-ercsional contact

1.2 Sendy matrix-supported gravel; invereely graded;
very poorly sorted; lergest clest 0.12 m; clests
enguisr to rounded, commonly subrounded;
common black end grey with few red end
occesional white lithic clasts; matrix colour 10YR
3/3, derk brown.

Distinct non-erosional contact

1.66 Clest-supported sands; ungraded; poorly sorted;
cm thick beds; largest clest < 0.006 m; clest
enguisr to subrounded, commonly subenguler;
common bleck and grey lithic clests; deposit infills
e small channe! cut into Teupo Ignimbrite.

Distinct erosions| contact

1.86 i Gritty sandy clay loam (10YR 3/4, derk yeliowish
brown); modarastely daveloped fine nut end crumb;
non suicky; non plestic; non gressy; common
Taupo Igrmbrite clests scettered throughout.

8.46 Fine glessy esh to medium lepilli; massive;

ungraded; cresmy pink colour; common pieces of
charcoal.

A46



F $21/284882

Reference section

o E, o M LB

pu F Teupo Igni ite, F end T

Formation are exposed on the outside of ® meender bend on the outaide of ®meender

< g "

dabris, end prabebly

bend on the eset bank of the Whangsehu River. Below this
deposited by the 1963 lehar.

Unit
thickness (m)

Formation Member

Onetspu Formation onj 0.6

0.06

Onetapu Formation Onh 1.6

Onetapu Formation Ong 08

Taupo Igrumbrite . 1.6

ON MANGAIO FORMATION AND TANGATU FORMATION.

is @ hyp:

Cumuletive
thickness (m)

0.6

0.66

2.16

1.86

3.46

A47

Description

Muddy metrix-supported grevel; normelly greded;
very poorly sorted; lergest clest 0.1 m; clests
subenguier to subrounded; common glessy grsy
and few bleck and occesional white lithic clests;
metrix colow 10YR 4/2, derk greyish brown,
sppears grey with olive mottles.

Distinct non-erosional contact

Very gritty sandy loam (10YR 6/4, yellowish
brown); non sticky; non plastic; non gressY;
common fine roots; scettered send throughout.

Greded contect

Sendy mstrix-supported grevel; normelly graded;
very poorly sorted; lergest clest 0.26 m; clasts
subenguier to rounded, commonly subrounded;
common bleck and grey end few red lithics clests;
few clests with orenge steining; maetrix colowr
10YR 4/2, derk greyish brown, sppesrs brown.

Distinct non-erosional contect

Clast-supported sands; ungreded; cm thick beds;
poorly sorted; clests enguier to subrounded;
common black and grey and few red lithic clasts;
few to common grey pumice; unit pinches out
awey from river.

Contsct obscured

Teupo Ignimbrite; messive glessy fine esh and
lepilli; ungreded; creemy coloured.

Distinct contact



01 821/288882

Reference section

Formation

Onetapu Formation

Onetapu Formation

Onetapu Formation

Taupo Igrumbnite

Teupo Igrimbrite

Member

Onh

Onf

Ona

Unit
thickness (m)

0.6

0.06

0.12

0.2

0.26

0.80 m +

Cumuletive
thicknese (m}

0.36

0.86

0.9

1.02

1.47

237 m+

A48

Description

Muddy matrix-supported gravel; ungreded; very
poorly eorted; lergest clest 0.04 m; cleste
subsnguier to subrounded; common black .grey
ond red lithic cleste; ciests commonly steined
orengered (2.6YR 4/8, red); metrix colowr 10YR
6/2, greyish brown, sppesrs mottled grey end
olive brown; lenses of grey (10YR 6/1, grey) with

Distinct non-erosional contact

Clest-supported, well sorted, well rounded Taupo
Ignimbrite grevel cleste; thin very fine silty send
matrix; orange steined.

Distinct wsvy erosional contect

Muddy metrix-supported grevel; normelly greded;
very poorly sorted; lergest clest 0.03 m; clests
subanguler to rounded, commonly subrounded;
common black red and grey snd few orenge and
white lithic clests; occesional soft sitered orange
and white clests; metrix colour 10YR 6/4-6/6,
yellowish brown.

Distinct contact

Clest-supported, well eorted well rounded
reworked Teupo Ignimbrite gravel clests; thin
muddy matrix, colour T1O0YR 7/8, yellow, mottied
strong orenge; blocke of charcoal.

Greded contact

Clest-supported ssnds; ungreded; poorly eorted;
thin matrix, colowr 10YR 7/2-7/6, light grey to
yellow, sppears mottied orange, grey and olive
grey; largest clest < 0.002 m; few flecks
charcoal.

Distinct erosional contact

Clest-supported, well sorted, well rounded Teupo
Ignimbrite gravel clasts; thin muddy mstrix, colour
10YR B8/8-10YR B8/2, yellow to white, sppeers
mottied grey end orange; common pieces of
chercoal.

Graded contact

Fine esh end fine to medium lepilli; giessy; 10YR
8/4, very pele brown, eppeers mottied brown-
cream; alightly reverse greded; messive.

Greded contect

Fine ash end few fine to cosrse lepilli; 10YR B8/3

sppears pasie creemy brown; messive; glessy;
ungreded.



G2 §21/288882

Reference section

Formation

Onetepu Formation

Onetepu Formation

Onetepu Formation

Onetepu Formation

Onetapu Formation

Onetepu Formetion

Member

Onl

Onk

Onj

Onh

Ong3

Ong2

Unit
thickness

0.2

0.07

0.6

0.60

0.36

Cumuletive
thickness (m)

0.83

0.87

1.82

2.72

3.07

A49

Deacription

Clest-supported sand and gravel; inversely graded;
cm thick beds; well sorted; largest clest 0.01 m;
clests subrounded to subsnguier; aburdant bleck
common grey, end few red, orenge end white
lithic cleste; few psie grey pumice clests.

Distinct contact

Clest supported sands; 10YR 4/4, derk yellowish
brown, epeckied; ungreded; week cm and mm
thick leminse and bedes; moderately sorted; largest
clest 0.006 m; cleste subenguisr to subrounded;
common bleck and white grey and few red lithic
clests.

Graded contact

Muddy metrix-supported gravel; lower 0.06 m
inversely graded grades into upper normally greded
portion; very poorly sorted; lergest clest 0.3 m;
clests subenguisr to subrounded; sbundent grey
end common bleck end few red white end orsnge
lithic cleste; metrix colour 10YR 6/2, greyish
brown, eppeesrs mottied orange-olive; very fine
sendy top; common roots.

Greded contsct

Sendy loam (10YR 6/6, yellowish brown);
occasionsl lenses of derk greyish brown andesitic
medium to cosrse lapilli scettered; few live roots;
ron pan at top.

Graded contect

Sendy matrix-supported gravel; gredes vertically
upwarde from normelly graded bass through an
ungraded central portion into 8 normelly graded
upper portion; in profile greding is undulose; very
poorly esorted; lsrgest clest 0.1 m; clests enguler
to rounded; sbundent bleck and grey with few red
purpie end white loccasionaslly soft) lithic cisste;
common clests stasined orange; matrix colour
10YR 4/3-6/2, derk brown to greyish brown,
appesrs mottied grey (10YR 8/1, grey) and orenge
(10YR 6/6-6/8, yellowish brown).

Distinct contact

Sendy silty loam (10YR 6/6, yellowish brown,
sppears olive brown); weekly developed fine to
medium nut and crumb; non aticky; non piestic;
sendy base; common live roots.

Graded contact

Clest-supported esende; 10YR 4/4-3/4, derk
yellowish brown, speckled; weak normal greding;
weesk mm thick leminse; largest clest 0.006 m;
clests subanguler to subrounded; moderetely
poorly sorted; common bleck grsy red and purple
and few orenge snd creem (occesionally soft) lithic
clasts.

Graded contact

Clest-supported sende; massive; poorly eorted;
lergest clest < 0.002 m; slight coarsening in top
0.1 m; common bleck grey and red lithic clests;
few Teupo Ignimbrite medium to cosrse lepilli;
eppears 10YR 4/3, derk brown, sppesrs mottied
orange and grey.

Distinct contact



G2 §21/288882
Raference secton

Formation

Onetepu Formation

Onetapu Formation

Onetapu Formation

Onetepu Formation

Onetspu Formeation

Taupo Ignimbrite

Taupo Igrumbrite

Member

Ong?

Oonf

Onc

Onb

Onae

Unit
thickness (m|

0.06

2,00

0.60

0.36

0.37

2.00 +

Cumuletive
thickness (m)

6.07

6.44

7.72

9.72+

AS0

Description

Clest-supported grenules; ungreded; lergest clest
0.006 m; clsst subenguisr to subrounded; poorly
sorted; common bleck end with few orange end
white lithic clests.

Distinct contect

Muddy metrix-supported grevsi; normally greded;
very poorly sorted; clests rounded; lergest clest
0.28 m; common bleck and grey and few red and
white lithic cleste; few Tertiery siltatone clasts;
matrix colour 2.6Y 4/4, olive brown;

Distinct contact

Clast-supported sands; messive; ungreded; poorly
sorted; cleste esubangular to asngular; common
bisck and grey and few red, orenge, and white
lithic clasts; overell colour mostly 2.6Y 4/4, olive
brown; with 10YR 3/2, very derk greyish brown
mottles; lithified in discontinuous pstches
sssocieted with thin (< 0.01 m) reddish brown
iron pans.

Non distinct contect

Clest-supported sands; ungreded; poorly sorted;
massive; common bleck and grey snd few red snd
white lithic cleste; ovsrell colowr 2.6Y 4/4, olive
brown; discontinuous line of reworked Teupo
Ignimbrite 0.02 m from bass.

Distinct contsct

Muddy matrix-supported gravel; inversely to
normelly greded; very poorly sorted; clests
subrounded to rounded; common grey and few
black and red lithic clests; few to common clests
with strong brown motties; few Taupo Ignimbrite
cresmy pumice clests with long vesicles; mstrix
colour 10YR 6/1, grey, with 7.6 YR 6/8-6YR 4/6,
strong brown mottles.

Distinct contect

Clest-supported, well sorted well rounded
reworked Taupo Ignimbrite gravelly cissee.

Graded contact

Pale grey fine glassy ssh; massive; ungraded.



G3 £21/280882
Reference section

Formation

Onetepu Formation

Onetepu Formation

Onetapu Formation

Onetapu Formation

Onetspu Formation

Onk

Onj

Onh

Ong2?

Ong1?

Unit
thickness (m)

0.22

0.6

0.02

0.6

0.46

0.9

0.36

0.06

Cumdletive
thickness (m)

0.22

0.88

0.9

1.86

2.76

3.16

%)

Description

Clast-supported sends; 10YR4/4; ungreded; week
cm snd mm thick laminse; moderately well sorted;
lergast clest 0.006 m; clests subenguier to
subrounded; common black end grey and few
whate intrude lithic clasts.

Greded contact

Muddy metrix-supported gravel; inversely greded
basel 0.06 m grades into upper normally greded
main portion; very poorly sorted; lergest clast 0.3
m; clests subenguier to subrounded; sbundant
grey and common bleck and few red and white
lithic clests; few clasts with orenge staining;
matrix colour 10YR 6/2, greyish brown; with olive
brown motties.

Distinct contact

Sendy loem {10YR 6/6, yellowish brown); few live
roots; iron pen st top.

Graded contact

Sendy metrix-supported gravel; grades verticelly
upwards from normally greded bese through an
ungreded central portion into 8 normelly greded
upper portion; in profile greding is undulose;very
poorly sorted; lergest clast 0.1 m; clests snguisr
too rounded; sbundent bleck and grey and few red
and purple and white lithic clasts; clests
commonly stained orenge; matrix colour 10YR
4/3, derk brown.

Distinct contact

Sendy silt loem (10YR 6/6, yellowish brown);
weakly 2developed fine to medium nut and crumb;
non sticky; non plastic; common live roots.

Greded contact

Ciast-supported sende; 10YR 4/6-3/4, yeliowish
brown to derk yellowish brown; week normel
greding; week mm thick lsminse; laergest clast
0.006 m; clests subengular to subrounded; poorly
sorted; common bleck, red end grey end few
purple and white lithic clests; few clasts stasined
orenge.

Graded contact

Sendy cley loam {10YR 4/2, derk greyish brown,
with 7.6YR 4/6-6YR 6/8, strong brown to
yellowish red, staining); cosrsens to send in upper
0.1 m; common bleck, grey and few red sands
scettered; few reworked Teupo Ignimbrite clests
ecettered.

Clsst-supported sends; ungreded; lergest clest
0.006 m; clasts subenguler to subrounded; poorly
sorted; common bleck and grey and few white and
red lithic clests; common clests with orenge
steine; matrix colour 10YR 6/3, brown.



G4 $21/287880
Reference section

Onetspu Formation

Onetapu Formation

Onetepu Formation

Onetspu Formation

Onm

Onl

Onh

Unit
thickness (m)

0.20

0.26

0.02

1.30

0.004

0.10

Cumnuletive
thickness (m)

0.20

0.30

0.66

0.67

" 2.00

2.26

2.36

2.60

AS2

Description

Clest-supported sends with some gravel; massive;
normelly greded; largest clest 0.08 m; clests
subanguier to rounded; poorly sorted; common
grey end bleck lithic clests; aburdent live roots
and twige.

Distinct contact

Clast-supported sends; 7.6YR 3/2- 4/2, derk
brown; ungreded; fsint leminse; lergest clest <
0.002 m; very well eorted; common live roots end
twigs, and one pine cone, concentreted at the top.

Distinct contact

Clest-supported sends; 10YR 6/1, grey; ungreded;
week laminse; well sorted; laergest clast < 0.002
m; few twige.

Oistinct contact

Fine sendy silt {10YR 4/2, derk greyish brown);
very well sorted; sbundent liva roots.

Graded contact

Waeakly developed sendy silt loem {10YR 3/2, very
derk greyish brown); no structure; scettered grey
pumice medium lepilli; sbundent twigs.

Distinct contact

Clast-supported sends end grevel (10YR 4/2-4/3,
dark greyish brown to derk brown); week engled
mm thick lamines; lergest clest 0.3 m; clests
subengular to rounded; very poorly sorted;
abundant bleck end common red end grey lithic
clests; ionsl cobbles end pebbies of Tertiery
siltstone; orenge staining on few clests; common
pitting on aurface of clests.

Distinct contact

Clest-supported sands (7.6YR 3/2-10YR 3/2, derk
brown to very derk greyish brown); ungreded;
massive; largest clast < 0.02 m; very well sorted;
sbundent black end grey end few red end white
lithic clssts; common live roots.

Distinct contact

Thin leyer of clay {10YR 6/4, yellowish brown);
discontinuous.

Distinct contact

Grey silty send (10YR 3/2, very derk greyish
brown); loose; messive; largest clest < 0.002 m;
very well sorted; common bisck red and grey lithic
clests; few live roots.

Greded contect

Olive grey silty send {10YR 4/4, derk yellowish
brown); fine mut end crumb structwe; firm;
common bleck red end grey fine to medium send
scettered; common reworked Taupo Ignimbrite
send-sized clests; few live roots.

Greded contsct

Derk grey sends (10YR 3/2, very derk greyish
brown}; messive; normelly greded; locse; lergest
clest < 0.002 m; very well sorted; common bleck
grey end red lithic clests; few reworked Teupo
Igrumbrite send end granule-sized ciests; 0.08 m
from bees thin lens cley; few live roots.

Distinct contect



G4 §21/287880

Reference section

Formation

Onetapu Member

Member

Onf

Unit
thickness (m)

0.06

0.3

0.09

0.29

Cumulative
thickness (m)

2.66

2.86

2.94

3.23

3.38

AS53

Description

Clest-supported, well sorted, well rounded creamy
glassy Teupo Ignimbrite cleste;thin sendy silt loam
matrix (10YR 3/4, derk brown); common live
roots.

Greded contsct

Sendy loem (10Yr 3/2, very dark greyish brown);
loose; common black, grey and red lithic clasts;
occasions! fine to medium reworked Teupo
"] ite sends; 1 twigs end live roots.

Distinct contact

Sends (10YR 4/2, derk greyish brown); firm;
messive; well sorted; abundent grey end common
black lithic clests;few live roots.

Distinct contsct

Sends with occesional gramses (10YR 3/2-3/8,
vey dsrk greyish brown to derk yellowish brown);
vey well sorted; few live roots.

Distinct contsct

Muddy metrix-supported gravel; ungreded; very
poorly asorted; lergest clest 0.1 m; clests
subsngular to subrounded; common black end
grey and few red lithic clests; common clasts with
orange-red stsins; mstrix colowr 10YR 3/8-3/2,
derk yellowish brown to very derk greyish brown,



Q6 $21/287882

Reference section

Formation Member Unit Cumnulative Description
thickness (m) thickness (m)
Onetspu Formation Onn 0.2 0.2 Clsst supported send with few gravel; poorly

sorted; gredes from basel leminasted zone upw ards
into ungreded end messive upper portion; largest
clest 0.0 16 m; claste enguier to rounded; common
bleck red snd grey, end few orenge and white
lithic clests; common orgenic matter {roots, twigs
etc.).

Distinct contect

L4 s 0.06 0.26 Fine silt end fine sand; vary well sorted; sbundant
live roots.

Greded contact

Onetapu Formation Onm 0.28 0.63 Clast-supported send withsome grevel; ungreded;
distinct mm thick laminae and cross bedding: well
eorted; largest clest 0.02 m; clests subsnguisr to
subrounded; sbundant blsck end common red
thic clests; common orgenic matter (especislly in
top 0.06 m).

Distinct contact

» - 0.12 0.66 Grey brown fine send end silt {10YR 3/3, derk
brown); few coarse send end grenules: lergest
clest 0.01 m; clests subrounded; well sorted;
sbundent live roots.

Greded contact

Onetapu Formation Onh 1.6 2.16 . Sendy mstrix-eupported grevel; inversely greded;
’ very poorly eorted; largest clest 1.02 m; clests
subenguisr to subrounded, ebundant black and
common red end grey lithic clests; orenge staining
on few clests; metrix colowr 10YR 4/2, derk
greyish brown.

A54



G6 £21/287883

Reference section

Formation

Onetepu Formation

Onetapu Formation

Onetspu Formation

Onetspu Formation

Onetspu Formation

Onetspu Formation

Member

Ono

Onh

Ong

Onf

Unit
thicknees (m)

0.8

0.32

0.03

Cumulstive
thickness (m)

0.8

1.12

1.16

2.36

3.06

6.06

7.06

A55

Description

Metrix-supported grsvel; ungraded; very poorly
sorted; lergest clest 0.1 m; cleste anguier to
rounded; common bilsck, grey and few red end
white (soft) lithic clests.

Graded contsct

Clest-supported sends; inversely graded; weak cm
and mm thick leminee; lergest clest 0.01 m; cleste
eubenguier to subrounded; poorly sorted; common
grey and bleck lithic clests; common grey pumice
clests.

Distinct contsct

Fine to medium send (10YR 4/2, derk greyish
brown); ebundant live roots.

Greded contact

Clest-supported ssnds with occesional grsvel; mm
thick lsminee gredes vertically into steeply inclined
cross-bedding; poorly sorted; lsrgest clest 0.03 m;
clests subsnguisr to subrounded; common red,
black end grey lithic clests; common grey pumice
cleste; common orgsnic metter - twige, pieces of
wood end roote. wood deted (Wk-2097) et Post
modern.

Distinct contsct

Clest-supported sand and grevel; siternste bands
esnd and gravel; poorly eorted; clests subangular
to subrounded; largest clest 0.08 m; common red,
bleck, end grey lithic clssts; common clests with
orange steining; common orgenic matter- live roots
pieces of wood and twige.

Distinct contact

Clest-supported sends oend grenues with

ol gravel; ir ly graded; cm thick beds;
poorly eorted; cleste sub-snguier to rounded;
lergest clest 0.16 m; common grey and black and
few red lithic cleste; common grey and orenge
hard pumice clests; few live roots.

Distinct contsct

Muddy mastrix-supported gravel; weekly inversely
graded; very poorly eorted; cleste angular to
esub-rounded; common black and grey and few
orange, white and red lithic clests; clests
commonly etsined orenge-red; matrix colour 10YR
6/6, yellowish brown, with common orenge-olive
motties.



G7 §21/288883

Reference section

Formation

Onetspu Formation

Onetapu Formstion

Onetspu Formetion

Onetspu Formstion

Member

Ong3

Ong2

Ong3

Ont

Unit
thicknees (m)

2.6

0.06

2.40

Cumuletive
thickness (m)

2.6

2.66

6.66

8.06

A56

Deecription

Clest supported sends end grandes {10YR 3/4,
derk yellowish brown), with few grsvel clests;
inversely graded lower portion gredes upwards
into upper normelly greded portion; distinct cm
thick beds; poorly sorted; lergest clest 0.8 m;
clasts subanguler to rounded; common bleck end
grey and faw red and purple and whits (soft with
orenge stains) lithic clests; common grey pumice
clests; occesionsl Tertisery siltstone cobbles and
boulders.

Distinct contact

Silty cley losm {10YR 8/3, pele brown); sticky;
plastic; common fine live roots.

Graded contect

Clest-supported sends end grandes; normel
grading; well sorted; 10YR 3/3 dsrk brown;
distinct cm thick beds; lsrgest clest 0.01 m; clasts:
subanguiar to subrounded; sbundant bleck and
grey lithic clests; few to common grey pumice
clests.

Distinct contsct

Silty losm (10YR 3/3, derk brown) supporting
common well rounded, well sorted Teupo
Igrumbrite granule-sized clests; sticky; non plastic;
blocky; common fine live roots.

Graded contsct

Clest-supported sends and grandes (2.6Y 4/2,
derk greyish brown); normelly greded; waek
leminee; poorly sorted; lergest clast 0.01 m; clests
subanguler to subrounded; common bleck end few
red lithic clests; medium common grey pumice
clests.

Distinct contsct

Muddy matrix-supported grevel; 2.6Y 4/0,derk
grey. eppears mottied grey and orenge {10YR 6/8,
yellowish brown); normelly greded; very poorly
sorted; Isrgest clest 0.6 m; clests subenguler to
rounded; sbundent bleck and gray and faw white
isoft and occesionally stained orenge) lithic clests;
common clasts stained orenge-red.



G8 $21/287872

Reference secton

Formation Membaer Unit Cumulstive Description
thickness (m) thickness (m)
Onetapu Formstion Onh 1.3 1.3 Sendy mstrix-supported grsvel; inversely graded;

very poorly sorted; lsrgest cisst 0.1 m; clests
enguisr to rounded, commonly subrounded;
common bisck end grey end few red end white
ithic clests; occesionsl grey pumice clests; clest-
rich deposit; slightly horizontally bedded in besel
finer-greined portion.

Oistinct non-erosionsl contsct

& * 0.16 1.46 Sendy silt (1OYR 4/1-2.6YR 6/4, brownish grey to
derk greyish brown); occesionsl granues;
massively bedded; few fine to coerse lepilliat the
base of the unit.

Graded contact

. = 0.1 1.66 Sendy silt (2.6YR 4/4); slightiy plsty; sppeers grey
with olive/orenge motties; few fine roots; firm.

Graded contact

. . 0.09 1.66 Silty cisy; appears grey {1OYR 4/2) with
orange/olive/red motties; cracked in face; few fine
roots; firm.

Graded contsct

b e 0.09 1.74 Fine ond medium send; grey (10YR 3/3) with
yell h orenge { 8l medium end
coerse reworked Taupo Ignimbrite clsste
scsttered; firm.

Distinct contact

Onetepu Formstion Onf 1.2 2.94 Muddy mstrix-supported grsvel; mstrix poor;
inversely greded; very poorly sorted; lergest clest
0.6 m; cleste snguier to rounded, commonly
subrounded; common blsck end grey end few red,
white end purpie lithic clests; common clests with
orenge-red steine; metrix colour grey (10YR 3/3)
with orenge red motties.

A57



G9 §21/287872

Referenca section

Onetapu Formation drepe the edge of clifts

Formation

Onetspu Formation

Onetspu Formation

Onetspu Formation

Onetspu Formation

Member

Onh

Ong

Ong

Oonf

prising Teng Fo! ion d its on the east bank of the Whangeehu River.
Unit Cumnulstive Description
thickness (m) thickness (m)
0.4 0.4 Sandy metrix-supported grevel; inversely greded to

0.11 0.61
1.8 2.3
0.09 © 2.4
1.1 36
0.6 4

0.16 4.16
0.9 6.06

AS8

middie then normally greded; very poorly sorted;
lergest clest 0.08 m; clests subsnguler to
subrounded; sbundent black end common grey
ond few red end soft white and orenge lithic
clests; matrix colowr 2.6Y 4/2, derk greyish
brown.

Distinct non-erosionsl contact

Fine sandy loem (10YR 6/4- 2.6Y 6/4, yellowish
brown to light olive brown); non sticky; non
plestic; weskly developed fine crumb; occesional
sandy olive grey herd endesitic pumice cleste;
occasions! reworked Teupo Ignimbrite pumice
grenules and pieces of chercoel.

Greded contect

Clest-supported sends (2.6Y 6/2-4/2, greyish
brown to derk greyish brown); distinct mm thick
grede upwerds into cm thick beds; normally
graded; poorly sorted; largest clest 0.02 m; clests
subsnguiar to rounded; common black end few
grey, red and purple lithic clests; abundant grey
pumice clests; faw stained orengs and soft; few
scattered reworked Teupo igrumbrite cleste.

Distinct contact

Gritty sandy silt loem (2.6Y 6/4,light olive brown);
frisble; non sticky; slightly plestic; sticky; weekly
developed fine nut and crumb; common sandy
andesitic and reworked Teupo ignimbrite clests;
common live roots.

Graded contact

Ciest-supported sands and granules (2.6YR 4/2
derk greyish brown, sppeers mottied olive end
grey); normally greded; poorly sorted:; largest clast
0.006 m; massively bedded gredes into upper 0.1
m with feint leminee; clessta subenguier to
subrounded; common bisck and few red and grey
lithic clasts; common grey pumice clests,
commonly stained orenge; few well rounded
Teupo Ignimbrite grenule-sized pumice ciests; few
live roots.

Distinct contact

Sandy loem (2.6Y 6/4, light olive brown), with
few scattered gravei-sized lithic clests; weaskly
developed block bresking to fine crumb; common
roots.

Greded contact

Muddy matrix-supported grevel; ungreded; very
poorly sorted; lergest ciest 0.1 m; clssts
subsnguisr to subrounded; 2.6Y 4/2, derk greyish
brown with 7.6YR 6/6, strong brown, motties;
abundant grey and common bleck and few red and
few white {soft end commonly steined orsnge)
lithic clests; clests commonly steined orenge.

Distinct contact

Slightly gritty sendy silt loam (10YR 6/8-6/6,
browrush yellow); non sticky; non piestic; common
medium pores steined derk purplish brown;
common creamy Teupo ignimbrite pumice granules
in upper 0.16 m; few orenge fine to medium Ispilli
scattered.

Graded contact



a9 §21/287872

Reference section

Formation Member Unit Cumulative Description
thickness (m| thickness (m)
Tangatu Formation ! 1 6.06 Clest-supported sands; 10YR 6/3, brown;

maessive; lsminese; ungreded; lergest clest 0.2 m;
clests subrounded to rounded; poorly sorted;
common black and tew red lithic clests; sbundent
Qrsy hardvesiculer pumice ciests.

Distinct contact

. * 0.6 6.66 Slightly gritty sendy loem (TOYR 6/4, light
yellowish brown); non sticky; non plastic; weskly
developed coerse nut and crumb; fine to medium
Qrey pumise sends scattered; common pores
steined black; common fine roots.

Distinct contact

Tangatu Formation ' 2.6 9.06 Clest-supported sends end Qranuies; massive;
distinct cm thick beds; moderstely sorted.

Distinct contact

Tangatu Formation L 0.4 9.46 Clest-supported gravel; poorly sorted; ungraded;
common black lithic clests; common grey pumice
clasts.

Distinct contact

Tangetu Formation . 7 16.46 Clest-supported gravel (10YR 3/2, very derk
greyishbrown, speckied); normally greded; distinct
cm thick beds; lergest clest 0.2 m; clests
subanguler to rounded; vsry poorly sorted;
common bisck and few red and occasions! soft
white lithic clasts; common grey pumice;
occasional Tertiery siltatone pebbies.

Distinct contact

* " 20 36.46 Clest-supported send snd gravel; distinct cm thick
beds, which follow the chenne! configuration;
ungreded. lergest clest 0.06 m; clests subenguier
to rounded; very poorly sorted; common bleck and
grey snd few red lithic clests; occesionsl grey
pumice clasts; occasionsl Tertiery siltstons
pebbles.

Distinct erosional contact

Tengatu Formstion * 28 39.26 Clest-supported eend snd grerudes (10YR 3/3,
dark brown, speckied); drmstinct cm thick beds;
ungraded; lergest clest 0.01 m; clests subrounded
to rounded; sbundant grey pumice; common biack
and grey and few red lithic clasts.

Graded contact

. . i 0.76 40 Pale orenge sandy loam.
Graded contact
Tangatu Formation bl 6. 46 Clest-supported send end grsvel (10YR 3/2,very

derk greyish brown); ungraded; distinct cm thick
beds: largest clest 0.02 m; clests subenguler to
rounded; poorly sorted; common black snd grey
and few red lithic clasts; sbundent grey pumice.

Distinct contact

AS9



ae $21/287872
Reference section

Formation

Teangstu Formstion

Tengstu Formation

Member

Unit
thickness (m)

Cumnuletve
thickness (m)

63.

64.

A60

Description

Clast-supported sends and graevels (10YR 6/2,
light brownish grey); distinct cm thick beds;
inversely graded; lergest clast 0.016 m; ciests
subrounded to rounded; sbundant grey pumice
clests; common bleck, grey and few red lithic
clests.

Distinct contact

Clast supported sends (10YR 6/2-6/3, light
brownish grey to psie brown); ungreded; leminse;
poorly sorted lergest clest 0.006 m; clests
subrounded to rounded; common black and few
red end grey lithic clasts; sbundent grey pumice
clasts.



H1 821/284880

Reference section

Onetapu Formetion d its ere d in e treck ing on the east bank of the Whangsehu River, c. 100 m southeest of the Rivers confluence with
@ emall stream which drains the southern hili country.

Formation Member Unit Cumuletive Descripton
thickness (m) thickness (m)
Onetspu Formation Onh 1.1 1.1 Sendy metrix supported grevels and pebbles;

mstrix colowr 10YR 3/3-2.6YR 4/2, derk brown to
week red; ungreded; lergest clest 0.1 m; very
poorly sorted; cliests anguler to rounded; sbundant
bleck, common dark grey and few red end white
lithic clests; occesionsl grey pumice clests;

4 o

' occasions! Tertiery ser and
clests nly scori and pitted.

Distinct non-erosional contect

i = 0.16 1.26 Sandy silt loem (10YR 3/4, derk yellowish brown);
non aticky; non plestic; wesk block breaking to
tine crumb end nut; common scattered fine to
medium creamy reworked Teupo Ignimbrite
pumice sand end granules; few live roots.

Graded contact

Onetspu Formation Ong 1.1 2.36 Clest-supported sands; normally graded; cm thick
beds greding into very shallow cross-bedding;
largest ciest 0.01 m; clasts subesngular to
subrounded; poorly sorted; locse; common pele
grey pumice clests; sbundent bleck end common
red and orsnge lithic clests; matrix colow 2.6Y
4/2, derk greyish brown.

Distinct non-erosions! contact

Onetspu Formation Onf 0.04 T 276 Muddy mstrix st ted g I; ungreded; lergest
clast 0.2 m; very poorly sorted; clests anguler to
rounded; common bisck grey end few red end
pwple; common orenge lithic clests; common
clests with orenge/red staining; matrix colour
10YR 6/1-6/2, grey to greyish brown.

Distinct undulating non-erosional contact

. ® 0.12 2.88 Siightly gritty sandy clay losm (10YR 6/6,
vellowish brown); common scettered reworked
Taupo Ignimbrite fine to Mmedium sands.

Greded contact.

2 * 0.19 3.07 Shightly gritty sandy cley loem (10YR 6/6,
yeliowish brown); non sticky; non plestic; blocky
bresking to fine nut and crumb; sbundsnt orenge
and common blsck and grey fine to medium sand
scoettered; few fine white; few tubulsr pores
stained derk purplish grey; few pods of underlying
sands; mottied orenge.

Graded contsct.

Tangetu Formstion - 0.6 3.67 Clast-supported sands; ungreded; feint lsminee;
top broken snd diseggregsted; hard; largest clest
0.006 m; moderetely well sorted; clests
subenguisr to subrounded; common bleck grey
ond few orenge red end white lithic clests;
common orenge and pele grey pumice clests; 2.6Y
4/4, olive brown; strong orenge steining et the top
(10YR 6/8, brownish yellow).

Distinct contact

o - 0.10 3.77 Very gritty sandy cley losm (10YR 6/8-4/6,
yellowish brown to dark yellowish brown); non
sticky; non plastic; blocky bresking to fine nut and
crumb; few fine pores; common bleck grey and

red sand scattered.

Graded contact

A6l



H1 821/284880

Reference section

Formation

Tangatu Formation

Member

Unit
thickness (m)

0.86

0.38

Cumulative
thickness (m)

3N

4.09

A62

Description

Distinct contact

Clest-supported sands; 10YR 3/6, dark yellowish
brown; inversely greded st base then gredes to
normelly greded upper unit; lergest clast 0.01 m;
poorly sorted; clests subanguier to subrounded;
very herd.

Gritty sendy clay losm (10YR 6/6, yellowish
brown); non sticky; non plestic; greesy; blocky
bresking to moderetely developed fine nut and
crumb; common maedium pores eteined derk
purplish brown; asbundent orenge end common
grey fine to medium send; tephvic,



H2 821/283882

Reference secton

(o] F ] Teupo Ignimbrite, M hi, M io, end T F i ate exposed In e rack which cuts down to the eeset benk of the

Whaengeehu River. et its confluence with a stream which drains the southern hilicountry.

Formation Member Unit Cumnuletive Description
thickness (m) thickness (m)
Onetspu Formation Onh 0.6 0.6 Sendy matrix supported gravel; inversely greded;
very poorly sorted; clasts eubesnguier to
' subrounded; lergest clest 0.11 m; sbundent black,

common grey and few red and occesional orange
lithic clests; few ciests steined orenge; occasionsl
soft sitered clests; moderetely herd to very hard et
bese; iron stained et base.

Distinct non-ercsional contect

o - 0.1 0.7 Gritty sendy loem (2.6Y 4/2-4/4, derk greyish
brown to olive brown); non sticky; non plestic;
non greesy; blocky breaks to fine nut and crumb;
common fine live roots.

Greded contact

Onetspu Formation Ong 1.4 2.1 Clsst-supported sends; normeally greded;
moderately well sorted; clasts subenguisr to
subrounded; largest clest 0.006 m; distinct mm
thick jsminae greded upwerds into exeggereted
dish and pillsr weter st
grey pumice clests; common black and grey and
few red lithics; common fine live roots.

Distinct non-erosional contect

Onetspu Formation 0.2 2.3 Slightly gritty sendy loem (2.6Y 4/4, derk greyish
brown); non sticky; non plestic; blocky bresking to
fine nut and crumb; common reworked Teupo

lg b sends ed.

Distinct non-erosional contect

Onetspu Formation Ont 1.1 3.4 Muddy matrix-supported gravel; matrix colour
10YR 4/2. derk greyish brown with distinctive
olive mottles); common pores stasined deep orange
red; thin tine grsined gravelly base gredes into
thuck normelly greded top; very poorly eorted;
clests subsnguisr to rounded; lergest clest 0.6 m;
common black and grey and few red end purpile
lithic clests; finer greined bsse dominently grey
lithics; occesionel soft white lithics; common
orenge-red stains on cisste; herd.

Distinct non-erosional contact

Onetapu Formation 0.17 3.67 Clest-supported, well sorted, waell rounded,
reworked Teupo Ignimbrite granwles; few preces of
chercosl; common live roots.

Distinct non-erosional contact

Onetspu Formation Ons 0.2 3.77 Muddy matrix-supported gravel; thin esnd end
some clay matrix; matrix coloor 10YR 6/8,
browrush yellow; ungreded; very poorly sorted;
clests subrounded to rounded; largest clest 0.1 m;
common black and grey and few white lithic
clests; common clests with orange etaining; herd.

Distinct non-erosional contect

» a 0.04 3.81 Slightly gritty silty loem (10YR 8/8-7/6, yellow);
loose: friable; common very fine black send;
common root channels.
Greded contact

Taupo Igrumbrite . 0.06 3.86 Taupo Pumice ignimbrite; fine white ash greding to
tine and medium lepilli (1OYR 6/3-8/4, very psle

brown); inversely greded: loose.

Distinct contact

A63



H2 821/283882
Reference section

Formation

Manutahi Formauon

Menutehi Formation

Mangesio Formation

Mn

Mn

ON TANGATU FORMATION

Unit
thickness (m)

0.16

0.6

0.8

Cunulstive
thickness (m)

4.69

6.73

6.23

6.33

A64

Description

Clest-supported sende; ungreded; messive; poorly
sorted; lsrgest clest 0.02 m; clest subsnguler to
subrounded; common black and red end grey lithic
clests; sppeere broken in face; common live roose.

Distinct contact

Sendy silt (2.6Y 8/4, light yellowish brown}; non
sticky; non plestic; weakly developed fine nut end
crumb etructure; sbundent fine roots.

Graded contact

Clest-supported ssnde and gramules; ungraded; cm
thick beds; poorly sorted; largest clest 0.04 m;
clest subrounded to rounded; common grey, biack
red end purple end few white lithic clests;
occesionsl Tertiary siltstone clests.

Sendy silt losm (10YR 6/6, olive yellow); weaskly
developed fine nut and crumb structure; non
eticky; non piestic; few scettered sendy clests;
common fine roots.

Greded contsct

Matrix-supported grevel; clest-rich; normailly
greded; poorly sorted; lergest clest 0.07 m; clests
subrounded to rounded; abundent grey end few
black, red end purple lithic clests; mstrix cotour
10YR 6/8. olive yellow, with 10YR 6/4, light
yellowish brown, motties.



H3 §21/280883

Reference section

Formation

Onetspu Formation

Onetapu Formetion

Onetapu Formation

Onetspu Formation

Suachens Roed over the Whangeehu Ri

Member

Onh

Ong

Onf

Unit
thickness (m})

0.6

0.2

0.66

11

Cumnuletive
thickness (m)

0.86

1.06

1.6

1.76

1.86

A65

d in en oHal pit excavetion on the west bank of the Whangeehu River, ¢. 20 m ugstream of the bridging point of

Description

Clast-supported sends and grarudes; inversely
graded; poorly eorted; mm thick leminse lergeet
clest 0.01 m; clests enguiar to subrounded; cissts
commonly bleck and grey and few red and orenge
lithic clests; few grey pumice clests.

Distinct non-erosional contect

Very gritty sendy loem {(10YR 2/2, very derk
brown); non sticky; non plestic; non gressy;
common fine to medium eand scsttered
throughout; abundent fine roots.

Greded contact

Sendy metrix-supported grevel; ungraded; very
poorly eorted; largest clast 0.1 m; clests anguler
to rounded; common grey and blsck and few red
lithic clests; few clests steined orenge; metrix
colour 2.6Y 4/2, derk greyish brown.

Distinct non-erosional contact

Gritty sandy loem {10YR 3/4, derk yellowish
brown); non sticky; non plestic; non gressy;
friable; common black and grey send scettered
theoughout; common fine roots.

Graded contact

Clest-supported sand, grenudes and grevel;
normally graded; very poorly sorted; cm thick
beds; largest clest 0.04 m; clests enguier to
rounded; common bleck and grey and few red
lithic clests; few to common grey pumice.

Distinct non-erosional contact

Gritty sandy clay losm {10YR 6/4-6/6, yellowish
brown); non sticky; non piestic; common fine
roots; occesionsl reworked Teupo ignimbrite clests
scattered; common fine roots.

Graded contact

Muddy metrix-supported grevel; normally graded;
very poorly sorted; lergeet clest 0.26 m; clests
enguisr to rounded; common grey and bleck and
few rad lithic clests; clests commonly eteined
orange red; matrix colow 10YR 6/2-6/8, greyish
brown to yellowish brown.



1821/277883

Reference section

o F tion, Teupo Ignimbrite, M io end Tengatu Formetions ere exposed in a cutting to the east of e bridging point on the west benk of the
Whangeehu River. Thick deposits of O bers One and Onf dominats this exposws.
Formetion Member Unit Cumuletive Description
thickness (m) thickness (m)
Onetspu Formation Ong2? 0.36 0.36 Clest-supported sands; ungreded; poorly sorted;

Onetapu Formation

Onetspu Formation

Onetapu Formation

(Onetapu Formation)

Onetepu Formation

. 0.1
Ong1 0.3
. 0.06
Ont 1.2
One 11
(Ond) 0.4
Onc 0.2

0.46

0.76

0.81

2.01

2.2

2.6

2.8

A66

distinct mm thick lemines; lergest clest 0.01 m;
clests subsnguier to subrounded; few to common
black and red lithic clests; common grey pumice
clests; occssions! reworked Teupo Ignimbrite
grenules; common fine roots.

Distinct non-erosional contact

Slightly gritty ssendy silt ioem (10YR 4/2, dark
greyish brown); non sticky; non plestic; weakly
developed fine nut end crumb; sbundant fine
roots.

Graded contact

Clest-supported ssnds; ungraded; poorly sorted;
distinct mm thick laminase; common black and grey
and few red and white lithic clests; common grey
pumice; few clests stained orenge; common fine
roots.

Distinet non-erosional contect

Gritty ssandy loem (10YR 6/4-6/6, yellowish
brown); non sticky; non plestic; weskly developed
fine crumb; common live roots; occesional cosrse
send cleste scettered.

Greded contact

Muddy mestrix-supported gravel; thin inversely
greded base, gredes upwerde into normally graded
main upper part of unit; very poorly aorted; iergest
clest 0.16 m; clest subangular to rounded;
sbundent grey and few black and red end
occasionsi white lithic clasts; orenge-red steins on
common clests; metrix colowr 10YR 6/2, greyish
brown, with orenge-red mottles.

Distinct non-erosionsl contact

Muddy metrix-supported grevel; inversely graded
besal portion, greding upwerds into normally
graded upper portion to unit; lergest ciest 0.16 m;
clests subanguler to rounded; sbundent grey end
few red and few bleck and occesional white lithic
clests; orenge-red steing on few clasts; matrix
colow 10YR 6/2-6/3, greyish brown to brown,
with orengered motties.

Distinct non-erosionsl contact

Gritty sendy loesm (10YR 6/6, yellowish brown);
non sticky; non plestic; moderstely developed fine
nut and crumb; ed endesiti
sends; few reworked Taupo Ignimbrite sends
scettered; few tree stumps at contsct with
overlying unit, etump deted (Wk-2098) et
890:40 yeers B.P; 0.1 m thick diacontinuows
interfingering clest-supported poorly eorted sendy
unit, with distinct mm thick laminee, hies at about
0.1 balow the upper contact of this soil.

Graded contact

Muddy metrix-supported grevel; inversely Qraded;
very poorly sorted; lergest clest 0.07 m; clasts
rounded; common grey and few biack clasts;
clests commonly steined orange-red; metrix coiour
10YR 7/8, vellow; mstrix poor.

Distinct non-erosional contact



1 821/277883
Refsrence secton

Formation

Onetapu Formation

Teupo igrumbnite

Taupo Ignimbrite

Mengeio Formation

Tangetu Formation

Tangatu Formation

Tangetu Formation

Member

Onas

Mg

Unit
thickness (m)

0.02

0.890

0.890

0.10

0.80

0.60

Cunuletive
thickness (m)

2.82

2.93

3.03

3.14

1.897

1.97

2.87

3.37

A67

Deecription

Sendy silt loam (10YR 7/6, yellow); weskly
developed fine nut end crumb; non eticky; non
plestic; scettered reworked Teupo Ignimbrite
sands.

Graded contact

Clest-aupported, well rounded, waell sorted
reworked Taupo Ignimbrite grerusdes end pebbies;
thin muddy metrix (1OYR 7/6, yellow); pumice
clesta steined orange; common pieces of charcoal.

Diati f n

Muddy metrix-supported grevel; thin inversely
greded base gredes upwards into upper portion
merked by cm thick beds; very poorly soned;
fergest clest 0.1 m; clests subrounded to rounded;
abundent grey end few black end red lithic clests;
clasts commonly steined orenge-red.

Distinct non-erosional contact

Sightly gritty ssh to medium lepilli (10YR 7/8,
yellow); weakly developed fine crumb.

Greded contact

Slightly gritty creemy fine ash to fine lepilli (10YR
8/4, very pele brown); few flacks of charcoal.

Distinct contact

Gritty sandy loem {1O0YR 6/8-6/6, brownish yeliow
to yellowish brown) supporting discontinuows
lenses/pods of endesitic gravel; non sticky; non
plestic; greesy; blocky structure; common fine live
roots.

Graded contact

Clast supported sande; massive; inversely graded;
lergest ciast 0.01 m; clests subenguier to rounded;
poorly sorted; common black end grey end few
red lithic clests; few grey pumice clests; pumice
commonly steined orenge.

Distinct erosional contact

Gritty sendy losm (10YR 6/8, yellowish brown);
few fine to coerse soft grey pumice sends;
common fine live roots.

Greded contact

Clast-supported sends; inversely greded; wesk mm
thick laminee; lergest clest 0.006 m; clests
subanguler to subrounded; poorly sorted; common
black and grey end few red lithic clests; common
grey pumice clests; few pumice clests steined
orenge; channel cut into this unit end filled with
overlying sendy unit,

Distinct non-erosional contect

Clest supported sands; wesk mm thick leminse;
normally graded; poorly sorted; lergest clest 0.01
m; clests subenguier to subrounded; common
bisck grey end few red lithic clests; common grey
pumice.



J1 821/278886

Refersnce section

(] pu F tion deposits ere d in a metal pit on the west bank of the Whangeehu River. on the left side of Strachene Roed.
Formation Member Unit Cumnustvse Description
thickness (m) thickness (m)
Onetapu Formation Oni 0.4 0.4 Clast-supported sends (10YR 6/2, grayish brown);

0.07 0.47
Onetspu Formation Onh 0.7 1.17
0.1 1.27
0.06 1.33
Onetepu Formation Ong 1.6 2.88
0.14 3.02
0.08 3.10
Onetspu Formation Oont 0.16 3.26
Onetspu Formation Ona 0.3 3.66

A68

normally greded; poorly well sorted; lergest clast
0.01 m; clasta aubrounded to rounded; distinct
mm thick leminse; common pele grey pumice
clasts; common black and gray and few red lithic
clasts.

Distinct non-erosionsl contact

Gritty sandy loem (10YR 4/3, derk brown); non
aticky; non plastic; fine crumb and nut structurs;
common fine roots,

Graded contsct

Sendy matrix supported gravel; inversely greded
base gredes upwards into normally greded upper
portion; very poorly sorted; lergest clast 0.3 m;
clasts anguiar to rounded; sbundant black and few
red white and grey lithic clasts; orenge steins on
few clasts.

Distinct non-erosionel contsct

Gritty ssndy loam {2.6Y 4/4, olive brown); non
sticky; non plastic; blocky brassks to fine crumb;
few scsttered endesite sends ond Qgrerudes;
common live roots.

Greded contact

Slightly gritty sendy clsy loem (2.6YR 6/4, light
olive brown); with leness of light grey (10YR 7/2)
andesite granuies; modsrstsly hard snd vesiculer;
lergest clast 0.02 m; well sorted; rounded.

Greded contact

Clsst-supported sends; normally greded; distinct
cm thick beds st the base grade into dish and piller
structuwes; lergest clest 0.01 m; poorly sorted;
clasts subsngular to subrounded; sbundent grey
pumice clasts; few orange, blsck, gray end red
lithic clasts.

Distinct non-erosionsl contact

Gritty sandy loam (2.6Y 4/4, olive brown); non
sticky; non plastic; common scsttered orange snd
white lithic sends; common live roota.

Greded contsct

Clast-supported, well sorted, well rounded Teupo
Igrvmbrite pumice grenules snd pebbies; thin fine
sandy loam (2.6Y 6/6, light olive brown) matrix;
few pieces charcoal.

Greded contsct

Muddy metrix-supported grsvel; ungreded; very
poorly sorted; lsrgest clesst 0.04 m; clests
aubanguler to subrounded; common black and
grey lithic clasts; common clasta with orenge-red
steins.

Distinct non-erosional contact

Muddy matrix supported gravels; slightly inversely
graded; poorly sorted; lergest clast 0.07 m; clasts
sngulsr to rounded; common grey, bleck end
orenge lithic clasts; mstrix eppeers grey with olive
and orange motties; fine white ash scattered; few
live roots.

Distinct non-erosional contact



J1 821/278886

Reference section

Formation Member Unit Cumuletive Description
thickness (m) thickness (m)
o e 0.2 3.76 Very gritty sendy cley losm (10YR 6/6); non

sticky; non plestic; sbundent Taupo Ignimbrite

pumice sands end grenues coerse esh to fine

lepilli scettered; few scettered bleck end grey lithic
‘ sends; few live roots.

A69



J2 821/278886
Reference section

Onetspu Formetion end Taupo lgrembrite are exposed in in @ cutting on the west benk of the Whangmehu River and the left side of Strechnas Roed.
immaedietsly below this roads bridging point over the Whangeehu River.

Formaton Member Unit Cumulative Description
thickness (m) thickness (m)
Onetepu Formation Oni 0.26 0.26 Perticle-supported sands; ungreded; mm thick
U leminse; poorly eorted; lergest clest 0.006 m;

clasts subsnguier to subrounded; common bleck
ond grey end few red lithic clests; common fine
roots; loose.

Distinct non-erosional contact

) o 0.09 0.34 Gritty sendy silt loem {10YR 3/4, derk yeliowish
brown); non sticky ; non plestic; moderstely
developed fine nut end crumb; common fine to
medium roots; fine to cosrse send scettered
throughout.

Graded contact

Onetepu Formation Onh 0.36 0.69 Sendy matrix-supported grevel; ungreded; very
poorly sorted; largest ciest 0.1 m; clast anguler to
subrounded; common black, grey end few red,
orenge ond white lithic clests; few clasts with
orenge staining; metrix colowr 10YR 3/4, derk
yellowrsh brown.

Distinct non-erosional contact

2 * 0.1 0.79 Fine send grades upwerds to very fine send end
eilt {2.6Y 6/4-4/4. light olive brown to olive
brown); common fine roots.

Graded contact

Onetapu Formetion Ong3 4.4 6.19 Clest-supported sends end grenudes; ungraded; cm
thick beds; poorly sorted; lergest clest 0.01 m;
clests subsnguler to rounded; few bleck, grey end
red lithic ciests; abundent pels grey pumice; few
clests with orenge-yeliow steins.

Distinct non-erosional contect

. . 0.17 6.36 Fine to medium eend (10YR 6/1-2.6Y 4/2, grey to
derk greyish brown); common bleck end grey lithic
clests; few Taupo Ignimbrits clests; common fine
roots.

Greded contact

Onetapu Formetion Ong2 1.36 6.7 Clest-supported sands; normally greded; poorly
sorted; feint mm thick leminee; lergest clest 0.016
m; clests snguisr to subrounded; common bieck
ond occesional red end white lithic clasts; few to
common grey pumice; some clests with orenge
stains.

Distinct non-erosional contact

" - 0.11 6.82 Reworked Teupo Ignimbrite; common cresmy
pumice grevel clasts in derk olive grey metrix
{10Yr 6/6-2.6YR 4/4, yellowish brown to olive
brown); common fine roots.

Graded contact

Onetapu Formetion Onf 0.7 6.96 Muddy matrix-supported grevels; normellygraded;
very poorly sorted; lergest ciest 0.1 m; clasts
subenguler to rounded; common black end grey
ond few red end purple and occesional soft white
and orenge lithice; common orenge red atsine on
clasts; matrix colour 10YR 6/2, greyish brown.

Distinct non-erosional contact

A70



J2 821/278886

Reference section

Formation

Onetapu Formation

Taupo Ignimbrite

Member

Unit
thickneas {m)

0.6

0.6

Cumulative
thickness (m)

7.46

7.96

A7l

Description

Muddy metrix-supported grevel; ungreded; very
poorly eorted; lergest clest 0.02 m; clests
subsnguler to rounded; common black and grey
ond few red and white lithic clssts; common red
{2.6YR4/8-7.6YR 6/8, red to strong brown) steins
on clests; occesionsl pods of grey 10YR 6/2,
grsyish brown, muddy ssnd; common fine roots.

Dietinct erosional contact

Teupo Ignimbrite; glassy creemy fine esh to fine
Iapilli; common flecks of charcoal; messive.



K1821/263873

Reference section

Onetapu F ate ine

Formation Member Unit Cumulative
thickneas {(m) thickness (m)

Onetapu Formation Onh 0.8 0.8

i

. . 0.1 0.9

Onetapu Formation Ong3 1.2 2.1

Onetepu Formation onl 0.8 2.9

K2 821/249870

(o] F. ] Teupo Igni . and M For ere

downstream of Tirorangi Maree.

Formstion Member Unit Cumulative
thickness (m) thickness (m)

Onetapu Formation Onh 0.6 0.6

Onetapu Formation Ong 1 1.6

Onetspu Formation Ont 0.3 1.8

o . 0.2 2

Onetapu Formation Ona 0.2 2.2

. . 0.2 2.4

AT2

d metal pit on the east bank of the Whangeehu River, c. 3 kun downstream of Tirorengi Merse.

Description

Sendy maetrix-supported gravel; ungreded; very
poorly sorted.

Distinct contact

Reworked Teupo Ignimbrite; ebundent creemy
pumice clests, with long vesicles.

Distinct contact

Clast-supported sends; ungreded; poorly sorted;
distinct mm thick laminse, end convolute bedding
structures.

Distinct contact

Clest-supported send with few gravel clests;
ungreded; poorly to very poorly sorted.

in @ track cutting on the eest benk of the Whangeehu River, c. 2.6 km

Description

Sandy matrix-supported greval; ungraded; very
poorly sorted.

Distinct contact

Clest-supported sends; ungreded; distinct mm
thick laminge; poorly sorted.

Distinct contact

Muddy maetrix-supported gravel; ungreded; very
poorly sorted.

Distinct contact

Reworked Taupo Ignimbrite; esbundent glassy
creemy pumice clests with long vesicles.

Muddy mstrix-supported gravel; normelly graded;
very poorly sorted.

Taupo Igrembrite; tine glassy esh to medium lapilli
with long vesicles; common pieces of charcoal.



L1 821/233869

are d in a matal pit on the wesk  bank of the Wh

Onetspu Formastion

Onetapu Formstion

Onetepu Formstion

Onetapu Formstion

Onetepu Formation

Onetapu Formstion

Member

Onh

Ong1

Ong2

Ongl

Ont

Ond

Unit

thickness (m)

0.6

0.30

3.60

0.06

0.60

0.03

3.00

0.30

Cumulative
thickness (m)

1.00

4.80

4.86

6.46

11.18

11.48

AT3

hu River, immediately up of Ti o Marss.

Description

Metrix-supported gravel; very poorly sorted;
ungraded; lsrgeet clest 0.20 m; messive; cleste
subenguler to enguler; common grey and few red
and bisck lithic clests; matrix colowr 10YR 4/3,
dark brown; few pumice grenues.

Distinct non-erosional contact

Clest-supported, very well sorted, well rounded
reworked Taupo ignimbrite pumice pebbles with
some mud; pumice dominently rounded and white
with long vesicles; slight orenge steining; conteins
lerge pieces of wood sand chercosl; cepped with
fine silt; matrix colowr 10YR 6/8, yellowish brown.

Distinct non-erosional contect

Clest-supported send end granules; normaelly
greded: week mm thick lemines; dish end piller
structures 1n upper 1.6 m, and few weter escepe
pipes extending from top of unit to sbout 2 m
depth; clasts subrounded to rounded; few of these
pipes lesd directly to s sand volceno, common
bleck and grey and few red lithic clests; common
grey pumice clests; overall colowr 2.6Y 4/4, olive
brown.

Distinct non-erosional contact

Clest-supported very well sorted reworked Taupo
Ignimbrite pumice pebbles; pumice dominantly
rounded and white with long vesicles.

Greded contsct

Clest-supported send end greanues; normally
graded to centre then inversely greded; massive;
poorly sorted; clests subanguier to anguler;
common grey, bleck end few red lithic clests;
common grey pumice clests; overell colour 10YR
4/3 dark brown,

Distinct non-erosionst contsct

Clest-supported very well aorted, well rounded
reworked Teupo Ignimbrite granuies end pebbies;
contains sbundant white pumice clasts with long
vesicles; matrix colour 10YR 4/2 derk greyish
brown.

Distinct non-erosional contect

Clest-supported send snd granues; feint mm thick
laminse; poorly sorted; inversely greded from
bottom to middie then normel greded; common
bleck end grey and few red lithic clests; common
grey pumice clests; few rip up clests of Tertiary
siltstone; overall colour 10YR 4/3, derk brown.

Disunct non-erosional contact

Muddy metrix-supported gravel; very poorly
sorted; normally greded; meximum clast size 0.6
m; clests rounded to subrounded; common grey
and faw red and black lithic clests; common clests
withorenge-red steining; fine-greined pabbly bese;
maetrix colour 1T0YR 6/1, grey with orange-red and
olive mottles.

Distinct erosional contact
Clest-supported sends with few grarndes;
ungraded; mm thick lamines; poorly sorted; lergest

clest 0.03 m; clests subanguisr to subrounded.

Distinct erosionsl contact



L1 821/233869 " 1pBvsb4 148T

Onetapu FormetionOne

0.40

0.30

0.60

11.88

12.18

12.48

A74

Muddy metrixsupported grandes. inversely
greded. very poorly sorad. lergest clest 0.1 m;
clasts sub ded to d grey end
bleck and few red lithic clests; matrix colour 10YR
6/8-2.6Y 4/4, yellowish brown to olive brown,
motted orenge red and giey; contsing CaTWNON

d Teupo pumice clasts in upper 0. 16

Clast-eupportad, welt sontad, well rounded
cked Teupo Ignimbrite pabbles and grenu
sbundant white ded ice clasts, with long
icles end etained thin ddy matrix.

Distinct contact

Very gritty sendy clay loam (10YR 6/8); contains
lenees of ded lithic grenules end pebbi.
common soft white pumice with long vesicles 0.2
m from top.




L2 §21/232889

Reference secton

(-] M. io, end T

E
F

are exposed in e rosd

ot Ti i Mevee. b

Roed over the Whangeehu River, on the west bank of the River.

Formation

Onetspu Formation

Onetapu Formation

Onetapu Formation

(Onetapu Formaton)

Onetapu Formation

Onetspu Formation

Member

Onk

Ony

Onh

1Ong3)

Ong2

Oong1

Unit
thickness (m)

1.20

0.06

0.26

0.80

0.20

0.66

0.06

0.06

0.06

Cumulstive
thicknese (m)

1.60

1.60

2.60

2.70

3.36

3.40

3.46

360

A75

y sbove the bridging point of the Whangashu Valley

Description

Clasi-supported sends; ungreded. cm thick beds;
Isrgest clest 0.01 m; moderately to poorly sorted;
common bleck and grey and few white lithic
clests; common grey pumice clests; common fine
roots; convoluted bedding structures.

Distinct non-erosional contect

Gritty sendy loam (10YR 4/3, brown); very gressy;
elightly sticky; humic; abundant fine roots.

Greded contact

Muddy matrix-supported gravel; fine grained clest-
supported bass; ungreded; very poorly sorted;
lergest clast 0.8 m; clast subsnguier to snguisr;
orsnge red motties; common black and grey and
few red lithuc clests; clests commonly steined
orenge-red; matrix colowr 10YR b6/2, greyish
brown.

Distinct non-erosional undulsting contact

Very gritty sandy silt {10YR 3/4, dsrk yellowish
brown); structureless; common fine roots;
common black and grey coarse sand.

Greded contact

Sendy matrix-supported gravel; ungreded to
inversely greded; very poorly sorted; largest clest
0.2 m; clests snguier to rounded; common bleck
and grey and few red and purpie lithic clests; few
clests with orange steins on clasts; matrix colow
10YR 4/2, dsrk greyish brown.

Distinct contact

Very gritty sandy eilt loem (10YR 3/3-4/3, dark
brown); very poor structure; non sticky; non
plestic; non greesy; common grey black and white
send; common fine roots; containe 0.1 m thick
lense of clest-supported sands at bass of soil,
immedistely overlying Ong2.

Graded contact

Clast-supported send and grenudes with lerees of
pebbles; ungreded; cm thick laminse; laminse ere
convoluted; poorly aorted; lesrgest ciest 0.08 m;
clast anguisr to rounded; common bisck and grey
and few orange end white lithic clasts; few clasts
with orange red steins; pinches out towerds river.

Orstinct non-erosional contect

Gritty sendy loem (2.6Y 6/4, Iight olive brown);
scattered reworked Teupo igrumbrite greruie-sized
pumice clests.

Greded contact

Clest-supported sends; cm thick beds; poorly
sorted; lergest clest 0.06 m; clests enguisr to
subrounded; common bleck and grey and few red
and white lithic clests; few to common grey
pumice clests; few clasts steined orenge.

Greded contsct

Gntty sendy loem (2.6Y 6/4. light olive brownl.

Greded contact



12 821/232889

Reference section

Formston

Onetspu Formetion

Onetapu Formation

thickness (m)

Member Unit
Oont 0.30
Ona 0.12
. 0.46
s 0.16
* 0.60

Cumulative
thickness (m)}

3.82

4.37

4.62

6.02

A76

Description

Muddy matrix-supported grsvel; pabble-rich bsss;
ungraded; very poorly sorted; largest clest 0.17 m;
clests subanguisr to rounded; common black and
grey end few red end soft white end orenge lithic
clests; common clests with orange-red steining;
metrix colouwr 10YR 6/2, greyish brown, mottied
orsnge end red.

Distunct contact

Muddy matrix-supported gravel; ungreded; very
poorly sorted; lergest clest 0.16 m; clests
subengular to rounded; common black and grey
ond few red lithic clests; common clests with
orange-red steining.

Distinct contact

Slightly gritty ssendy cley foem (10YR 6/6-6/8,
yellowish brown); tephric; fine crumb with some
nut; common fine esh to medium lepilli Teupo
Igrumbrite pumice scettered in upper 0.1 m; few
blocks underlying sends end gravels scettered;
few fine roots end pores stened 7.6YR 6/4,
brown; very occasional pieces of charcoel.

Graded contact

Cl upported send end gravel; ungreded; poorly
sorted; largest clest 0.02 m; clests enguiar to
rounded; common black and grsy lithic clests;
common cleste with orange-red steins.

Distinct contact

Discontinuous pods of lithified sands supported in
gritty sendy cley loem (10YR 6/6, yellowish
brown); fine nut end crumb; sticky; non plestic;
very gressy; common black and orsnge and few
white scettered sends; common fine roots.



M1 821/218866

Reference sections

Formetion

Onetspu Formation

Onetapu Formation

Onetapu Formation

Onetspu Formation

Onh

Ong

Ont

On TANGATU FORMATION

Unit
thickness (m)

0.6

0.7

3.6

0.7

0.3

d on e point bar on the west bank of the Whangsehu River. ¢.

Cumnulstive
thickness (m)

0.6

1.2

4.7

6.4

6.7

AT7

600 m downsueam of Tirorengi Meree.

Deecription

Derk brown topsoil
Graded contact

Sendy metrix-eupported grevel; ungreded; very
poorly sorted; lergest clest 0.1 m; cleste anguler
to subrounded; common bleck end gray end
occesional red snd white clests; metrix colour
10YR 3/3, derk brown.

Distinct non-erosionasl contsct

Clest-supported sends; normally greded; distinct
mm thick leminee; poorly sorted; lsrgest clest
0.02 m; clests anguier to subrounded; common
bleck end few red lithic clests; common grey
pumice; may be two units, marked by e thin very
week pelecoeol st 0.6 m sbove the bass of the
unit.

Distinct contact

Muddy metrix-supported gravel; inversely greded;
very poorly sorted; lasrgest clest 0.16 m; clests
subrounded to rounded; common bleck and grey
snd few soft white and orenge clests; clests
commonly stained orsnge red; metrix colour 10YR
4/2. derk greyishbrownwith 2.6YR6/2, week red
mottles.

Distinct contact

Reworked Teupo Ignimbrite; sbundent glassy
cresmy pumice clests with long vesicies; few
flecks of charcosl; gritty sendy loem {10YR 6/8)
matrix.



M2 8§21/224867

Reference secton

o ond T F ion d its ere d in a track cutting on the west bank of the Whangeshu River at & now derelict bridging point at the
River's f with the M. huehu §
Formation Member Unit Cumuletive Description
thickness (m) thicknese (m)
Onetapu Formation Onh 0.6 0.6 Sendy metrix-supported grevel; ungreded; very

poorly sorted; lergest clast 0.26 m; clests anguier
1o rounded; common bleck and grey snd few red
end occesionsl white lithic clssts; orenge steine of
few clests; matrix colour 10YR 3/3, derk brown.

Drstinct contact

Onetspu Formation Ong 1.2 1.8 Clast-supported sends end grerudes; ungreded;
distinct cm thick beds: very poorly sorted; iergest
clest 0.03 m; clests anguier to rounded; common
bleck and grey end few red lithic clests; few to
common grey pumice.

Distinct contect

Onetspu Formation Ont 0.16 1.86 Muddy matrix-supported gravel; inversely greded;
very poorly sorted; largest clest 0.016 m; clests
subanguler to rounded; common blsck end grey
ond few red lithic clests; common glassy creemy
pumice clests with long vesicles in upper 0.06 m;
matrix colowr 10YR 4/1-4/2, derk grey to derk
greyish brown.

Distinct contact

* . 0.06 2 Sends; few fine to medium send Taupo Igrumbrite
clasts.

Distinct srosionel contact

Mengaio Formation L 0.86 2.86 Muddy maetrix-supported  grevel;  clest-rich;
normelly greded; very poorly sorted; lergest clest
0.06 m; clests rounded; common bisck end gray
ond few white clests; clests commonly steined
orange red; metrix colour 10YR 6/8, brownish
yellow, with strong orenge motties.

A78



N 8$21/218863

Reference secton

Onetapu end T F

at the River’'s confluence

Formaetion

Onetepu Formation

Onetepu Formation

Onetepu Formation

Onetapu Formation

Mangaio Formation

) are

with the Mengsehuehu Stream.

Member

Oonk

Ony

Onh

Ong

Unit
thickness (m)

0.3

0.2

0.3

0.6

0.26

0.26

0.32

0.4

Cumulstive
thickness (m)

0.3

0.6

0.8

1.66

2.62

A79

d in @ treck cutting down to the east bank of the Whangeehu River et @ now deralict bridging paint

Description

Clest-supported sands; ungreded; dietinct mm
thick leminse; poorly aorted; largest clest 0.01 m;
clests rounded.

Distinct contact

Very gritty sendy silt; str tureless; common live
roots; occesionsl grevel ciests scettered
throughout.

Graded contact

Muddy matrix-supported grevel; ungraded; very
poorly sorted.

Distinct contact

Sandy metrix-supported grsval; invsreely graded;
very poorly sorted; lergest ciest 0.03 m; clests
subanguler to rounded; common bleck and grey
and few red lithic clests.

Distinct contact

Gritty sendy ailt (10YR 4/4, derk yaliowish
brown); structureless; fsw medium to cosrse sand
creemy Teupo Ignimbrite cleste scettered
throughout.

Greded contact

Cisst-supported sands; ungraded; feint mm thick
leminse; poorly sorted; lergest clest 0.016 m;
clests subrounded to rounded; common black end
grey end few red clests.

Distinct contact

Very gritty sendy silt; structureless; few fine to
medium send Teupo Ignimbrite clests scettered
thvoughout.

Muddy metrix-supported  grevel; clest-rich;
normaelly graded; unit pinches in and out; poorly
sorted; lergest clest 0.03 m; clests rounded;
common black and grsy and fsw red lithic clests;
metrix colour 10YR 6/8-7.6YR 6/8, ysllowish
brown to strong brown.



0 $21/209962
Reference section

(o] end Tenga

with the Mengeshuehu Stream.

Formaton

Onetspu Formation

Onetapu Formation

Onetepu Formation

Onetapu Formation

Member

Onk

Onh

Ong

Onf

ON TANGATU FORMATION

d in the west bank of the Whangeshu River.c. 1.6 km of the Wh hu River's i

Unit Cumulative Description

thickness (m) thickness (m)

0.3 0.3 Clest-supported sends; ungraded; distinct mm

0.3

0.6

0.3

0.3

0.26

0.6

1.26

1.66

1.86

A80

thick laminae; poorly sorted; lergest clest < 0.006
m; common black and grey and few red and white
lithic clests; few grey pumice.

Distinct non-erosional contact

Gritty sendy clay loam (10YR 3/6, derk yellowish
brown); slightly sticky; slightly plestic; slightly
greasy; common roots.

Graded contact

Sandy mstrix-supported grsvel; inversely greded;
very poorly sorted; lergest clest 0.08 m; clests
subanguler to rounded; common black and gray
and few red lithic clests.

Distinct non-erosions! contact

Gritty sendy clay loam {10YR 3/6, derk yellowish
brown); slightly sticky; slightly pilestic; Qressy;
moderately developed fine nut and crumb
structure; common fine roots.

Graded contact

Clest-supported sandes; ungreded; distinct mm
thick laminge; poorly sorted; lergest clest < 0.006
m; clests enguier to rounded; common black and
gray and few red and white lithic ciests; common
grey pumice.

Distinct non-erosional contact

Very gritty sandy silt with some clsy; non sticky;
non plestic; gressy; weekly developed fine crumb;
few grey and orenge sands scattered throughout;
occesionsl Teupo Ignimbrite fine to cosrse sand
clests scsttered throughout.

Graded contact

Muddy matrix-supported gravel; inversely greded
bsss gredes upwerds to normelly greded upper
portion; very poorly sorted; largest clast 0.06 m;
clests subangular to rounded; common grey and
black and few red lithic clests; matrix colouwr 10YR
6/2, greyish brown, with olive-yellow motties.




P $21/181732

Reference section

y above the bridge et Colliers junction.

Sendy metrix-supported grevel; inverssly greded;
very poorly sorted; lergest clest 0.08 m; clests
subanguier to rounded; few Tertisry siitstone
pebbles end cobbies scettered thwoughout.

Distinct srosional contact

Clest-supported sands snd grenules, with some
grevei; ungreded; very poorly sorted; feint cm
thick beds. grevelly lens in middie of unit; largest
clest 0.03 m; clests enguisr to rounded; few
Tertiary siltetone pebbles.

Distinct non-erosionel contact

Muddy metrix-supported gravel; normaelly greded,
but with fine-grained bess; very poorly sorted;
largest clast 0.2 m; clests subanguier to rounded;
common orange-red steins on clasts; few Tertiery
siltstone pebbles; distinctive grey, 10YR 6/1-6/2,
maetrix with orenge-red motties.

Distinct non-erosionsl contact

Ssnds; massive; well sorted; reworked Taupo
lgnimbrite  fine to cosrse eend acettered
Graded contact

Muddy maetrix-supported gravsl; ungreded, but
with fine-greined bess; very poorly sorted; largest

clest 0.026 m; clasts subanguier to rounded;
distinctive grey (10YR 6/2) metrix with olive

Distinct non-erosional contact

[o] pu F ion d its ere d in @ metal pit on the west bank of the W ) River. i
Formation Member Unit Cumuletive Description
thickness (m) thickness (m)
Onetspu Formation Onh 0.6 0.6
Onetepu Formation Ong 1 1.6
Onetepu Formation Onf 0.7 2.2
* ¥ 0.1 2.3
thvoughout.
Onetspu Formation Ons 0.3 T 26
motties.
* = 1 3.6

A8l

Ssnds; massive; waell sorted; reworked Taupo
Igrwmbrite sand snd greruses scattered throughout,
concentrated et the top of the unit.



Q 821/2198863

Reference section

i/rubbish pit on the west bank of the Whangsehu River. et Arenu.

(o] F its ere dine

Formation Member Unit
thickness (m)

Onetapu Formation Onj 0.76

Onetapu Formation Onh 0.6

Onetapu Formation Ong 0.7

Cumulative
thickness (m)

0.76

1.36

2.06

A82

Description

Clest-supported sands oend grenules with
occesionsl pebbles; ungreded; distinct cm thick
beds; poorly sorted; largest clest 0.06 m; clests
sngular to rounded; common glessy grey clests;
distinct grey matrix {10YR 6/2) with olive streaky
motties.

D "

Sandy metrix-supported gravel; ungreded; very
poorly eorted; lergest clast 0.12 m; clests
subanguler to rounded; metrix colour 10YR 6/2,
greyish brown.

Distinct non-erosionel contact
Clest-supported sende; ungraded; wesk mm thick

laminee; moderately poorly sorted; lsrgest clest <
6 mm; clests anguiar to rounded.



R 822/139672

Reference section

O pu F ] ite are exposed in 8 metal pit on the east bank of the Whangeehu River. at Raukiwi.
Formation Member Unit Cumuletive Description
thickness (m) thickness (m)
Onetspu Formation Oy 1.6 Muddy metrix-supported grsvel; ungraded; very

poorly sorted; largest clest 0.1 m; cilests
subangulsr to subrounded; sbundent glassy grey
lithic clests; distinctive grey (10YR 6/2} maetrix
with olive streaks.

82 822/123618

Reference section

o pu F ] its are in a landfill pit on the west bank of the Whangsehu River at M hu, distely above e bridging point over
the River.
Formaton Member Unit Cumuletive Description
thickness (m) thickness (m}
Onetspu Formation Ony 2 Muddy metrix-supported grsvel; clest-rich;

ungreded; very poorly sorted; largest clest 0.12m;
clests subengular to rounded; sbundent grey
lithics; distinctive grey (10YR 6/2) mstrix, with
olive stresks.

T 822/124618

Reference section

] F ion deposits ere exp d in @ guily on the eest benk of the Whangeehu River, et the Rivers confluence with e amell tributary stream. ¢. 4
km o of M .
Formation Member Unit Cumulastive Description
thickness (m) thickness (ml|
» o 1.6 1.6 Pele gray silty losm; common coeree roots.

Distinct non-erosional contact

Onetepu Formation Ony 1 2.6 Muddy mstrnix-supported gravel; ungreded; very
poorly sorted; matrix colour distinctive grey with
olive stresks.

Oistinct non-erosional contact

Onetspu Formation Onh 3 6.6 Matrix-supported gravel; ungraded; very poorly
sorted; matrix colour brownish grey.

Distinct non-erosional contact

Onetspu Formation Ong 1 6.6 Clest-eupported sends; ungraded; wesk mm thick
laminse; sppears orenge brown,

. o 0.6 7 Organic rich silty sand.
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81 822/124301
Refarence section

(] F ion d ite d ibed by Ci bell (1973) are exposed in @ Metal pit c. 2.6 kun north of Mangamashu.

«—— Locally derived coliuvium,

Karapoti gravelly sand; A horizon, black to very dark
—— grey (10YR 2/1-3/1) gravelly sandy loam: B horizon

olive (5Y 4/3) gravelly sandy loam,

dark grey to dark olive grey (SY 4/1-3/2) peorly
~ sorted andesitic sandy gravel with some small bouiders,

very dark grey (N3/0) sand. and light ;u,r (10YR 3/1)
silt with some small trees (N Z 1363: 407 £ 70 years
/ B.P.) in growth position; wood fragments,
1UA thin palecsol; brown (7-SYR 5/2) silt loam: some
roots with yellowish red (SYR 5/8) stainings; tree
roots,
\ grey (N5/0) laminated silt and sand: some roots with
yellowish red (SYR 5/8) stainings,
dark grey to dark olive grey (SY 4/1-3/2) poorly
— sorted poorly bedded andesitic gravel and sand; some
medium to large boulders: tree ps with di
upto |10 cm,
light olive grey (2:5Y 6/2) silt with some yellowish
red (SYR 5/8) mottles; some vertical cracks with sand
from the overlying horizon; lower half of bed with
numerous organic matter fragments and worm casts,
2UA dark reddish brown (SYR 3/2) sandy loam; some
l.gzt olive grey casts; some tree roots (N Z 1584:
756 £ 56 years B.P.) and decomposed logs.
2UB light olive brown (2-5Y 5/4) sand: some coarse
root ch Is; transiti I b dary,
olive grey (Y 4/2) poorly bedded andesitic sand with
some sméil pumice fragments,
3UA brown (7-SYR 5/2) loamy sand,
olive grey (SY 4/2) poorly bedded coarse sand,
4UA brown (7-SYR 5/2) sandy loam; some pumice
pebbles and charcoal fragments; some roots,
light brownish grey (2:5Y 6/2) sand with pumice and
charcoal fragments (N Z 1362: 189) + 78 years B.P.);
some roots, and strong brown (7-SYR 5/8) mortles,
grey (7-5Y N6/0) sand and gravel; red (2:SYR 5/8
staining on many pebbles; pebbles well r ded
grey (7-5Y N6/0) silty sand with some tree roots,
consolidated volanic gravel,

Wllllrss R

/ S /77 present level of Whangaehu River
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U 822/124301

Reference section

(] F jon deposits are exposed resting on a low lying Tertisry outcrop on the west benk of the Whangaehu River, c. 4 km downsueem of
Meangamehu..
Formetion Member Unit Cumuletve Description
thickness {m) thickness (m)
Onetapu Formation Onf 2 2 Muddy matrix-supported sand and grevel; normelly

greded; very poorly sorted; lergest ciest 0.016 m;
clests enguier to rounded; common grey and bleck
and few white end red lithic clests; few clests
with strong orange red steins; matrix colour
distinctive grey with orange red motties.

Distinct non-erosional contact

. . 0.26 2.26 Grey silty send; few scettered send and grarnde-
sized clests of reworked Teupo Ignimbrite;
occesions! flecks of charcosl; orenge brown
mottles.

Distinct non-erosionsl contact

Onetepu Formation Ons 1.6 3.76 Muddy mstnx-supported gravet; inversely greded
to mddle then normally greded; very poorly
sorted; largest clest 0.26 m; clests enguisr to
rounded; common grey and black and few red snd
puwrpie lithic clests; orenge-red mottling on few
clests; ions! Tertiery matrix colour
grey with yellow-brown motties.

Distinct contsct

2 - 0.2 3.96 Silty send; common scsttered sand and grenuie
reworked Taupo Igrimbrite clests.

ON TERTIARY SILTSTONE

V 822/198484

Reference section

o F ion d ite ere oxp d on the eest benk of the Whangsehu River. st the edge of the Mengemehu Golf course, 0. 2 km upstream of
Menurewa.
Formation Member Unit Cumulative Description
thickness (m) thickness (m)
- g 0.6 0.6 Silty losm

Distinct non-erosional contact

Onetapu Formation Ony 1.6 2 Clest-supported sends and Qrewsdes; massive;
ungreded; poorly sorted; abundent gisssy grey
scoriated lithic clests; matrix colowr grey with olive
streaks.
Distinct non-erosionsl contact

¥ . 0.6 2.6 Pale grey silty loem.
Distinct non-erosionsl contact

Onetapu Formation Onh 1.6 4 Clest-supported sends and granudes; ungreded;
massive; poorly sorted; matrix colour grey brown
with olive stresks.
Distinct non-erosional contact

. N 0.6 4.6 Siits.
Distinct non-ercsional contact

Onetapu Formation Ong 1.6 6 Clast-supported sands and grenules; ungreded;

maessive; poorly sorted; matrix colour grey brown
with olive stresks.
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W $22/096479

Reference section

Onetapu Formation deposits are exposed in the west benk of the Whangeehu River, ¢. 1. km downstream of Manurewas.

Formation Member Unit Cumuletive Description
thickness (m) thickness (m)
L ® 1 1 Gray sandy siit loem.

Distinct contact

Onetspu Formation Onk 0.2 1.2 Clest-supported sends; ungreded; week mm thick
leminee; poorly sorted.

Distinct non-erosional contact

= o 0.2 1.4 Grey sandy silt loam; conteins occesions! bits of
berk and twige.

Distinct non-erosional contsct

Onetapu Formation Ony 0.7 2.1 Ctest-supported sands end granules; ungreded;
messive; poorly to very poorly sorted.

Distinct non-erosionsl contact

2 . 0.4 2.6 Grey silty losm.

X $22/093430

Reference section

(] F ion deposits are exposed in @ guily on the esst benk of the Whangeehu Rivaer, et the Rivers confluencs with e small tributary stream on the
laft side of Okiree Roed, ¢. 2 km up! of the L] b the Wh hu end M hero Rivers.
Formation Member Unit Cumulstive Description
thickness (m) thickness {m)
Onetapu Formation Oony 0.6 0.6 Clest-supported sends and granules; ungreded;

poorly sorted; distinct mm thick ieminse; sburdent
scoristed grey lithic clests.

Distinct non-erosional contact

b s 0.6 1 Grey siity loam; conteins common pieces of wood,
twigs and lesves.

Distinct non-erosional contact

Onetspu Formation Onh 1 2 Clest-supported sand end grenues; ungraded;
distinct cm thick beds; poorly sorted.
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Y 8$22/084478

Reference section

o s F ok its ere d in the undercut eest bank of the Mengawharo River 60 m upstream of the bridging point over this River, and 600
m above its f with the Wh hu River.
Formation Member Unit Cumuletive Description
thickness (m) thickness (m)
L s 1 1 Dsrk brown topsoil
e * 1.6 26 Siits; massive.
. . 1 3.6 Bedded siits.

Greded contect

Onetapu Formation Ony 1 4.6 Clest-supported sends and greruded with some
gravel; messive; ungraded; poorly sorted.

Distinct non-ercsional contact

. o 3 7.6 Bedded silts; common pieces of wood and twigs
scettered throughout.

Greded contsct

Onetspu Formation Onh 0.6 8 Clest-supported sends; weekly developed mm
thick laminse; ungreded; poorly sorted.

Distinct non-erosional contact
t * 0.6 8.6 Silty loam; eticky; plestic; non Qgreesy; piece of

wood found at top of this pelecosol deted (Wk-
2680) ot 670 + 46 years B.P.
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2 822/084433

Reference section

o F o

weet benk of the Mangatipons Strean 6§00 m above its conflusnas with the Whangashu River,

“m“hﬂd&o’“ﬂh@dm Roed srwnedatiey below its juncéon with Okdree Roed (st & bridging paint).

Formation

Onetapu Formation

Onetapu Formation

Memnber

Onh

Unit
thickness (m)

1.1

0.16

0.46

0.26

0.6

0.6

1.2

Cumnulative
thickness (m)

6.1

6.26

6.7

6.46

8.06

A88

Description

Grey silty loam, with 8 0.6 m thick sandy unit
{Onj} ot c. 0.6 m from the top of the exposre.

Distinct non-erosional contact

Dark grey fins sande with orange brown motties;
very well sortad.

Pele grey loam with orange brown motties; firm;
non sticky; plastic.

Graded contact

Clest-aupportad eande; well eorted; wesk mm
thick lsminse; distinctive grey colowr with olive
streeks,

Graded contect

Grey silty loam with etrong orange brown motties;
non sticky; plestic.

Graded contact

Fine sand and silt; grey with orange brown
motties.

Graded contact

Muddy matrix-supported grevels; ungreded; poorly
sorted; common grey kthic clests; clests
subrounded to rounded; clests commonly steined
orange brown; few to ' Tertiary eilt
pebbles; metrix colowr grey with strong orange
brown motties.

Graded contact

Very well sorted, rounded fluvisl gravels.



Plate 1.1 The upper Catchment of the Whangaehu River looking towards the Southeast
Mount Ruapehu ring plain showing the upper Whangaehu gorge (1), the Whangaehu Fan
(2), and the Whangaehu escarpment (3, arrowed). Photograph taken looking east from the
upper flanks of Mount Ruapehu by A. M. Purves.

Plate 1.2 The middle Catchment of the Whangaehu River. Note the andesitic boulders
lying on the low ridge in the foreground, and the exposure of Whangaehu Formation (WF)
in the steep bluffs overlooking the River.

Photograph taken looking north from S21/173723.
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Plate 1.3 The lower catchment of the Whangaehu River, showing Mangamahu village in
the centre right of the photograph. Tangatu (TG) and Onetapu Formation lahar surfaces
(ON) which form constructional terraces close to the River. Site S, arrowed, marks the
locality where Campbell (1973) described post-Taupo Ignimbrite lahar deposits. In this
study the velocities and discharges for Onetapu Formation members Onh and Onj have been
calculated at this locality.

Photograph taken looking east from S22/106515, and courtesy of V. £ . Neall, Massey
University.

Plate 1.4 The coastal reach of the Catchment, showing Holocene river terraces (H), and
the Tangatu Formation lahar surface (TG). The skyline is marked by the dissected
Brunswick Formation marine-cut terrace.

Photograph taken looking east from S22/027378.
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Plate 4.1 The Type Locality for the Whangaehu Formation (WF) in a north facing ridge
c. 1.5 km west of Mangamahu (S22/106515). Note the channel cut into underlying
Nukumaruan siltstones and sandstones (marked by a dashed line), which was subsequently
infilled by the Whangaehu Formation.

Plate 4.2 Thick bouldery diamictites of the Whangaehu Formation from Old Fields Track.
Note the sharp erosional contact and marked relief between the underlying Tertiary siltstone
and overlying Whangaehu Formation (arrowed). The Formation is here overlain by yellow-
brown allophanic tephric coverbeds.

Photograph taken looking east from S21/183819.
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Plate 4.3 The Whangachu Formation from Ruatangata Road (S23/965295) in the coastal
reach of the Catchment, in a north facing ridge c. 2 km inland from State Highway 3,
showing the valley-filling relationship of Whang‘iehu Formation (WF) with the older Ngarino
terrace (NQG).

Photograph courtesy of A. S. Palmer, Massey University.

Plate 4.4 Rip-up clasts of Tertiary sandstone and siltstone (TS) at the base of the
lowermost diamictite bed at the Type Locality for the Whangaehu Formation. Note the
clast-supported pebbly nature of the deposit, and the rounded andesitic boulder (AB).
Photograph courtesy of V. E. Neall, Massey University.
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Plate 4.5 Thick Whangaehu Formation bouldery diamictites exposed in the cliffs of the
lower Whangaehu gorge (S21/204837). Note the distinct erosional contact (arrowed)
between underlying Tertiary siltstone and the overlying Whangaehu Formation. Note also
the gently undulating upper surface of the Formation.
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Plate 4.6 Distal lithofacies of
the Whangaehu Formation, in
the coastal reach of the
catchment in a north facing
ridge (S22/965295) c. 4.5 km
east of Fordell, showing the
contact with underlying fluwial
gravels (FL), lower pale dacite
pumice-rich bed (D), and upper
dark andesite-rich bed (A).
Note also the stratification in
the upper bed.

Plate 4.7 Coverbeds overlying the Whangaehu Formation at W5 (S21/177805). Note the
position of the Kawakawa Tephra (KK), and Kaiticke (KT) and Mangawherawhera (MG)
tephras, the Last Interglacial palacosol (LIG), and underlying Marton loess (M).
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Plate 4.8 Kawa kawa Tephra
at WFS5. Note the thin fine-
grained ash base to the Tephra
(arrowed). Immediately
underlying is yellowish-grey
Ohakean loess (OH). Fine-
grained rhyolite ash, which
dominates the pale coloured
coverbeds overlying the base of
the tephra, grades upwards into
Ohakean loess at the level of the
base of the Jacob Staff.
Ohakean loess grades upwards
into the distinctive yellow-
brown Holocene allophanic soil
at c. 0.6 m from the base of the
Staff.

Both photograph 4.7 (previous
page) and 4.8 courtesy of A. S.
Palmer, Massey University.

Plate 4.9 Coverbeds at WF7 (S21/188825).

Note the approximate position of the

Kawakawa Tephra (KK), the Kaitieke tephra (KT, marked by the author’s left hand), and
the Mangawherawhera tephra (MG, at the level of the author’s right knee).
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Plate 4.10 The Kaitieke (KT)
and Mangawherawhera (MQG)
tephras at  WF7. The
Mangawherawhera tephra,at the
bottom of the photograph, is
bulgy in relief, with a
distinctive  cracked  profile.
Although not clearly visible in
this photograph it i1s grey in
colour, and comprises
dominantly lapilli-sized tephra.
The distinctive fine-grained grey
Kaitieke tephra is in the middle
of the photograph. The
overlying reddish-brown
coverbed is the Ratan palaeosol.
Both photograph 4.9 (previous
page) and 4.10 courtesy of V.
E. Neall, Massey University.

Plate 4.11 Coverbeds at WF8 (S21/073877).

Note the distinct bulgy profile of the

Mangawherawhera tephra (MG), the strongly coloured Last Interglacial palaeosol (LIG) and
Marton loess (M). WF marks lahar deposits correlated to the Whangaehu Formation.
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Plate 5.1 The Mangatipona pumice sand (MA) at MA1 (S22/063429), the distinctive
pumice deposit being near to the top of the Jacob Staff. Charcoal found within this deposit
was dated (Wk-2681) at 37,030+ 730 years B.P. Overlying gravels (G) are considered here
to be Ratan in age.

Plate 5.2 Apitian lahars at AP3 (S20/203909), in the Mangaehuehu catchment. Note the
pale pumiceous nature of the lahar deposits, and the overlying pale Ohakean loess.
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Plate 6.1 Buried tree stump in growth postion (arrowed) at TG1 (S21/209877). Another
piece of wood sampled at this locality was dated (Wk-1773) at 7,800+ 70 years B.P.
Ponding at this site resulted from impeded drainage of the Mangawherawhera Stream by
Tangatu Formation lahars. The thin white layer at approximately 0.5 m from the base of
the Jacob Staff, and at the level of the top of the tree stump, comprises diatomaceous
sediment.

Photograph courtesy of A. S. Palmer, Massey University.

Plate 6.2 Tangatu Formation (TG) at TG3 (S21/287872), looking downstream, in the
upper Catchment of the Whangaehu River on the southern edge of the Mount Ruapehu ring
plain. Note the distinct erosional contacts between beds within the Formation. The unit
in the centre of the photograph is ¢. 20 m thick.
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Plate 6.3 Tangatu Formation at TG4 (S21/280887). Note the horizontal and inclined
cem timetre thick stratifiaction within the deposits, and characteristic overlying yellow-
brown loam coverbeds.

Plate 6.4 Tangatu Formation at TG8 (S21/211835). Note again the stratification, and
overlying allophanic coverbeds. At this locality the Formation is ¢. 30 m above the present
level of the Whangaehu River.

Photograph courtesy of V. E. Neall, Massey University.
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Plate 6.5 Tangatu Formation at TG10 (522/056448), above Wyley's Bridge in the lower
catchment of the Whangaehu River. Note the sandy nature of the beds, which are
massively bedded or stratified.
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Plate 7.1 The remains of a tree
stump at Mangamahu (S1,
S§22/134540) from a tree
overwhelmed by Onetapu
Formation lahar Onh, c. 600
years B.P. The lahar’s deposits
have been substantially mined
out for road aggregates. This
locality was first described by
Campbell (1973), and s
identified in Plate 1.3.



Plate 7.2 In this photograph of section I (§21/277883) Onetapu Formation members are
underlain by Tangatu Formation (TG) and Taupo Ignimbrite (TP). A date (Wk-2098) of
890140 years B.P. was obtained from the tree stump indicated by the blade of the spade.
This provided a minimum age for underlying Onetapu members Ona and Ond, and a
maximum age for the overlying members One, Onf and Ong.

Photograph courtesy of A. S. Palmer, Massey University.
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Plate 7.3 Onetapu Formation informal members Ona, Ond, Onf, Ongl, 2 & 3, and Onh
are exposed at L1 (S21/233869), shown in this photograph. Note the distinct channel
filling geometry and bouldery nature of Onf.

Both photographs 7.2 and 7.3, above, and 7.4 below, courtesy of A. S. Palmer, Massey
University.

Plate 7.4 Onetapu Formation informal members Onm, Onn and Ono are exposed in the
upper part of G6 (S21/287883), shown in this photograph. A twig collected from within
this deposit was dated (Wk-2097) as Modermm. These deposits are correlated to historic
lahars which occurred in 1861, 1953 and 1975, respectively. 20 m to the left of the
position of this photograph, and on the bank of the Whangaehu River, is the remains of a
railway carriage bogey, an artifact from the Tangiwai Disaster.
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Plate 7.5 An example of an undeformed hyperconcentrated flow deposit in the Manutahi
Formation, Rangipo Desert. Note the horizontal stratification and coarse sandy nature of

the lahar deposit.

Plate 7.6 An example showing the onset of deformation in a hyperconcentrated flow in
the Manutahi Formation, Rangipo Desert. Water escaping through the sediment has
entrained particles forced up into the overlying beds via a fluidization channel (arrowed).
Fluidization appears to have been arrested early in the process and the sand pillar has
“frozen” early in its development.
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Plate 7.7 An example of deformation structures in Onetapu Formation informal member
Ong at J1 (S21/278885). The movement of water and entrained particles along well-
defined "escape routes” (indicated by arrows) has interrupted and uptumed the laminae
across which pillars have cut resulting in exaggerated dish and pillar stuctures.

A105



Plate 7.8 Dish and pillar structures in member Ong3 at L1. Early signs of the onset of
deformation are indicated by the presence of shallow dish and pillar stuctures, depicted
above. The yellowish fine-grained layers (arrowed) mark the base of the dishes.

Plate 7.9 Water escape pipes (vertical arrows) in Ong3 at L1. Accelerated water escape
leads to the formation of pipes or chimneys (indicated by arrows). These are unrelated to
dish and pillar structures and probably occur within zones of high permeability. In this
deposit pipes have truncated and disrupted the pre-existing dish and pillar structures. In
the bottom right ot the photograph a 0.03 m peat layer between Ongl & 2 is marked by
an arrow.
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Plate 7.10 An example of a
sand volcano at section LI.
Water and entrained particles
from underlying Ong3 have
erupted into overlying Onh
resulting in a sand volcano
(arrowed). This violent process
has disrupted the pre-existing
sedimentary  features which
included dish and pillar
structures.

Plate 7.11 Deformation structures, including dish and pillars and possibly water escape
pipes, in Whangaehu Formation hyperconcentrated flow deposit at WF3 (S22/965295).

Photograph courtesy of V. E. Neall, Massey University.
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Plate 7.12 Site E, where velocities and discharges are calculated for Onetapu members
Ong, Onh and Onj. Sections El (T21/303877) and E2 (T21/302876) are in the metal pit
in the forground of the photograph. Section E3 is out of shot, below the bottom right edge
of the photograph. The Whangaehu (WF) and Tangatu (TG) Formation surfaces are
marked. Tangatu Formation is mantled by Taupo Ignimbrite at this locality. Mount
Ruapehu is in the background of this photograph. The steam rising from the forest in the
middle distance marks the location of the Karioi pulp mill.

Plate 7.13 Section L2 (S21/232869), shown here, exposes Onetapu Formation lahar
deposits in a road cutting on the side of the Whangaehu Valley Road where it bridges the
Whangaehu River at Tirorangi Marae. Lahar deposits Onf, Ong, Onh and Onk are
arrowed. Ong and Onh are also exposed in the cutting on the far bank of the River.
Photographs 7.12 and 7.13, above, both courtesy of A. S. Palmer, Massey University.
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Plate 8.1 Tangiwai railway bridge with Mount Ruapehu in the background, April 1990.

Plate 8.2 The scene at Tangiwai following the Christmas 1953 Tangiwai Disaster.
Although the carriages in this photograph remained close to the bridge, another was carried
nearly 3 km downstream by the lahar. The pile lying on the low terrace in the foreground
of the photograph weighs 125 tons, and was carried 70 m downstream by the lahar.
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Plate 8.3 Tangiwai, December 1953, looking upstream towards the railway bridge. The lahar swept across the terrace
in the right of this photograph, and across the road bridge in the bottom of the photograph, below the rail bridge.
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Plate 8.4 Crater Lake in December, 1953, following the Tangiwai Disaster. The hole in the ice and tephra barrier is

marked by an arrow. Note also the top of another hole immediately to the left, which has been mostly buried by fallen
ice. The lake level fell by about 9 m, releasing 1.6 x 10° m® of water.



Plate 8.5 Tangiwai following the 1975 lahar, looking downstream towards the replaced
railway bridge. The discharge and total volume for this event was similar to the 1953
lahar, but the new railway bridge survived.

Photograph courtesy of T. Hurst, Department of Geological and Nuclear Sciences,
Wairakei. : '

Plate 8.6 Colliers junction, in the middle catchment of the Whangaehu River, during the
1975 lahar. From the tide mark left by the lahar on the bridge pile it was estimated that
the lahar reached a level 6 m above normal niver level.

Photograph courtesy of Mr Merv Matthews, Waipunga, Whangaehu Valley Road.
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Figure Al  Stratigraphy of Onetapu Formation members. Sections A-Z are describad in the Append:x to this thesis. The Type Locality (TL) is
described by Donoghue (1991) and sections 1 & 2, 4 & S, and 9-11 on the Mount Ruapehu ring plain are described by Purves (1990).
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