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Table A. I Radiocarbon d ates used in this thesis, including Potassium Argon (PI A) and Zircon Fission Track (ZFT A) dates for the Rotoehu 
and Rangitawa Tephras, respectively. Radiocarbon d ates on samples collected in this study are underlined. 

N .... be' Dete In ye.r. B.P Form.don 

WIt·20117 Po,t modern Onetepu Formodon 

NZ7388 3110",66 Onetepu Form.don 

NZ1383 407", 68 o net.pu Form.don 

NZ7466 460",66 Onetepu Form.don 

Wk·1487 600",70 Mekahlkot ... SIIndo 

Wk·2680 670", 46 Onet.pu Formadon 

Wk·1488 660",60 Tulo T,IO Formodon 

NZ1684 768",68 Onetepu Form.don 

Wk·2098 890",40 Onetepu Form.don 

41 dat •• 1.860"'10 Toupo 10nlmbrlto 

17 dat .. 3.280'" 20 Walmlhlo Tophro 

NZ7729 4,800",100 MonQO!o Formodon 

NZ7632 4,860",90 MonQO!o Formodon 

NZ3961 6,370",90 Motuto,o Tophro 

WIt·1773 7,800'" 70 T ongotu Formodon 

NZ718 14,700",110 Ro,ow ..... Mltu Tophro 

4 dat .. 22,690*230 Kowekowo T ophro 

WIt·2al 37,030*730 Mongodponoo pumice -.cl 

idat .. Omote, ... T optvo 

IPlAI 14,000*4,000 Rotoohu To""'. 

(ZFTAI 360,000 * 40.000 Ronolt1lw. To""'. 

Reference 

HOOg.on Itlli •• tudy) 

Donogllue (/9911 

Cempbell (/973) 

Donogllue (/99 11 

Purves (/990) 

Hod(Json 'this srudy} 

Donogllue (/991) 
, 

Cerrfbell (/973) 

HOOgson Itlli •• tudy) 

Froggen .nd Lowe (/990) 

Frogg.n .nd Lowe (/990) 

D_"ue (1991) 

D_"ue (/9911 

Hodgson Itlli •• tudy) 

FTOf1(Ien .nd Lowe (1990) 

Wilson e/.1 (l9BB) 

HOOgson Ithi. study) 

Froggon .nd Lowe (1990) 

Wilson et .1 (1992) 

1(000n et .1 (1992) 

SlGnlftcanco 

O.re on wood from within Onm providing ." -0" for this "'"., deposit. end . m.x;mum .ge for members Onn end Ono. 

De,e on pee, ollerlying 0171, providing . minimum _till (or this "'"., deposit. 

D.re on wood in • pal.eosol developed into Onh. providing . minimum e(le for this /a"., deposit IInd 11 meximum IIge for overlying member Oni. 

Date on wood from within Oni providing IIn IIge for this t."'r deposit. 

Date on charca.I from within M8kahikllta. Sands overlying Oni supports 11 c. 460 ye.r S.P. age for this member. 

Ollte on wood in PIIllleosol deve/o/H!d in si/u underlying Onh, providing 11 mllximum age for this t.har depoNr. 

Date on pellt overlying Tuf. Trig Formllrion tep"rII underlying On", providing 11 mllxmum age for this laMr depoNt. 

Date on wood in PII'.eosol developed into Ong, providing a minimum .ge for Ong, .nd . maximum .ge for overlying member Onh. 

D.te on wood in soil overlying Ond providing . minimum IIge for this ""'r depoNt and . mIIximum � for overlying member One . 

rllupo Ignimbrite underlies. and thus provides . tnlIximum dllte for the Onet.pu Formation in this study. 

O.te on wood from within .nd providing. d.t. for the Ma�io Fe>rm4tion. 

Date on pe.t underlying and providing . ".,.ximum dllte for the Milngllio Formllrion. 

Motutere Tephrll overfies .nd provides a minimum .g. for the TllnQllfu Formation. 

Wood samp�d from trees pr.sum� engulfed during emplllcement of rllngatu FormIJtion, and thus d.tlng the continued accumulation of",. FOtmIItion 

c. 7,Boo y .. ,. B.P. 

Renwhllk .. ifu reph,. is found between underlying Te Heuheu and overlying Tllnglltu Formation Formations (Donoghue, 799 'land provides . minimum 

age for Te Heuheu and 11 mllximum IIge for Tllnglltu Fo,.",.tion depoNts 

O",.,.n» rephta overlies and provides .minimum .ge for Kaitieke teph,.. It a/» provides 11 MW minimum � for Ra,." IMu. 

Rotoehu r.p"" underfi •• and provide. a ",."imum.1/O for I(eitielce re""", .nd a minimum _ for MeI>(IOwherewhere. R.ng;'IIu end R.ngiwhele 

rephras. It ./so provid,s 11 new minimum ./111 for Porewan /cH"-

In thi$ .tudy R.ngitewa re"",. i. one geologic., indic.ror u_ to define the lower bound.ry of the /ete Quete"",ry 
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Somplo 
Depth 

20 

36 

46 

66 

66 

76 

86 

96 

106 

116 

126 

136 

146 

166 

183 

170 

180 

190 

206 

216 

238 

260 

% ,hyollte gI ••• 

Table A.2 Results of quantitative analysis of coverbeds at Site WF5, 0.2-2.5 m). 

OIMndt.dvo XRD .noIyol. 

260·125" 126·13 " qu I L.A. I qUI L.A. I % qu 1 I qll I L.A. I qUI L.A. I %qtz2 1 qu 1 LA 1 quI L.A. I %qU3 J 
· 4.6 6160 18016 0.34 4.76 4696 13046 0.36 4.96 4936 17880 0.28 3.68 

· 6.7 6680 17836 0.32 4.34 3200 13366 0.24 2.90 4346 18300 0.24 2.87 

· 8.7 4460 20946 0.21 2.42 6666 193BO 0.34 4.79 6690 17710 0.37 6.31 
· . 

· 10 6786 21430 0.32 4.30 6760 20706 0.33 4.48 7670 18826 0.41 6.96 

· 12.7 7630 22B40 0.33 4.64 7010 19270 0.36 6.16 6900 19770 0.36 4.89 

· 8.7 9606 20466 0.46 6.99 10316 17440 0.69 9.29 9320 20306 0.46 6.B9 

· 10.6 12366 19660 0.63 10.02 9890 19730 0.60 7.66 12266 19760 0.62 9.82 
. 

· 8.6 11610 21046 0.66 8.67 14696 20000 0.73 11.89 10046 16260 0.62 9.77 

· 8.2 16120 20736 0.78 12.66 18216 19616 0.93 16.40 16866 19900 0.80 13.02 

· 8 12100 13946 0.87 14.30 16696 17766 0.88 14.48 18370 18430 1 18.84 

· 13.2 13206 14710 0.90 14.84 18080 18346 0.99 16.43 16280 17826 0.91 16.12 
· 

· 30 12320 14466 0.86 14.02 12116 17720 0.88 10.96 16900 16640 1.02 17.11 

· 40.7 13936 17370 0.80 13.11 7786 16076 0.62 7.93 18216 19420 0.84 16.67 

· 68.2 6066 14446 0.42 8.18 8280 17696 0.38 6.01 6806 18846 0.31 4.21 

· 12.6 6410 14226 0.46 8.73 6900 17686 0.34 4.66 6166 17430 0.30 3.93 
· 

6.6 3 17010 14690 1.17 19.70 19380 19976 0.97 18.16 19666 18740 1.06 17.68 
· 

3.2 1.8 16286 13620 1.13 19.08 13670 12866 1.06 17.88 19440 18380 1.08 17.73 

8.2 6.2 8980 13880 0.12 11.82 9146 13770 0.88 10.80 18880 19246 0.98 18.36 

8 8.2 9316 14736 0.63 10.03 11170 18410 0.81 9.68 17986 19160 0.94 16.67 
· 

6.6 8 14730 14326 1.03 17.21 18386 18700 0.98 18.37 18190 20260 0.80 13.08 

10.7 8.6 18936 14820 1.30 22.06 18080 19836 0.91 14.89 16836 20736 0.78 12.41 
· 

17.6 18.8 8970 16236 0.48 8.88 9460 20816 0.48 8.87 9116 20016 0.48 8.82 

m •• n I SD I CV 

4.42 0.76 18.94 

3.37 0.84 24.87 

4.17 1.64 36.84 

4.91 0.90 18.39 

4.86 0.31 6.37 

7.72 1.36 17.69 

9.18 1.31 14.33 

10.07 1.68 18.88 

13.69 1.49 10.88 

16.14 1.30 8.69 

16.46 0.86 6.60 

14.03 3.08 21.114 

12.20 3.90 31.87 

6.13 0.99 19.27 

6.10 1.48 28.68 

17.81 1.79 10.02 

18.18 0.78 4.30 

12.88 3.07 23.86 

11.72 3.34 28.63 

16.66 2.18 14.11 

18.48 4.91 30.27 

8.86 0.03 0.41 



Sampl. 

Depth 

260 

270 

280 

296 

310 

320 

328 

334 

345 

365 

366 

375 

386 

386 

406 

415 

426 

435 

445 

455 

% ,hyollt. gI ... 

Table A.3 Results of quantitative analysis of coverbeds at Site WF5 , 2.5 -4.55 m. 

O ..... dbldve DID .nelyol. 

250·12&" I 12&·13" qu I L.A. I qU/L.A. I %qU 1 I qu I L.A. I qU/ L.A. I % qtz 2 I qU I L.A. I qU/L.A. I % qu 3 I 
18.5 20.2 5985 13740 0.44 6.46 7930 17480 0.45 6.78 11015 19615 0.56 8.74 

10.2 9 9300 15120 0.82 8.72 11325 20826 0.66 8.52 8630 19385 0.44 6.54 

2.5 4.2 6336 16126 0.42 6.16 6925 18215 0.38 5.46 6486 20295 0.32 4.36 
· · 

2 6.5 4845 18060 0.27 3.43 6726 19730 0.29 3.82 3936 19725 0.20 2.18 

2.8 8 4106 19770 0.21 2.33 4460 19366 0.23 2.74 3876 20560 0.19 1.98 

4.5 21 4090 13565 0.30 4.03 3416 19080 0.18 1.81 3460 19696 0.18 1.74 

2 3.2 3006 23680 0.13 0.86 2495 21830 0.11 0.64 2366 20366 0.12 0.66 
· 

0.2 1.2 7866 15800 0.60 7.69 11526 19040 0.61 9.64 8826 18366 0.48 8.83 

0 0.2 10200 16505 0.62 8.77 16776 18440 0.81 13.28 11160 22060 0.51 7.74 

0.2 1.5 10820 14685 0.74 12 16675 22160 0.75 12.21 11020 18605 0.58 8.75 

0.2 0.8 8320 17475 0.48 7.20 10806 17886 0.80 8.52 12436 20385 0.81 8.62 
· 

0.2 1 8860 14180 0.63 10.01 12190 17880 0.88 11.06 12620 20875 0.80 8.52 

0.2 1 11086 14810 0.75 12.15 8320 18600 0.60 7.86 11785 18420 0.81 8.57 

0.5 0.2 10766 15180 0.71 11.44 16076 20300 0.74 12.03 14700 18860 0.78 12.70 

0.2 2 10016 14376 0.70 11.20 17280 18825 0.88 14.53 15796 19686 0.81 13.18 
· · 

0 2 13100 14105 0.93 16.40 14885 17876 0.83 13.68 18000 19715 0.91 15.12 
· 

0 0.2 12386 15680 0.78 12.81 13615 19750 0.88 10.97 16370 16310 1 18.78 

0 0 11830 14340 0.811 11.12 11520 18810 0.88 11.14 18780 21675 0.87 14.28 
· 

0.5 0 8950 14340 0.82 9.88 11280 29821 0.38 5.41 11570 20015 0.58 '.04 
· · 

0.5 0 6786 14825 0.311 5.84 91 1 5 18480 0.49 7.51 8390 21280 0.30 4.01 

m .. n I SO I CV 

7.33 1.23 18.84 

8.26 1.60 19.41 

5.32 0.91 17.05 

3.14 0.86 27.29 

2.36 0.38 16.16 

2.63 1.30 61.53 

0.72 0.13 17.39 

7.98 1.40 17.52 

10.28 2.80 27.32 

10.88 1.84 17.83 

8.78 1.37 15.8 1 

10.20 0.711 7.72 

8.78 2.28 23.08 

12.08 0.83 5.25 

12.87 1.88 12.83 

14.73 0.82 8.27 

13.65 2.96 21.76 

12.17 1.81 14.84 

8.11 2.38 29.30 

5.72 1.75 30.57 



'omplo 

o.pth 

486 

476 

486 

496 

606 

617 

627 

636 

647 

666 

670 

" .hyollto gles. 

Table A.4 Results of quantitative analysis of coverbeds at Site WF5 , 4.55-4.7 m. 

Q ... ntltodvo ZAD onoly •• 

260-126" I 12&-113" qu I L.A. I qU/L.A. I "qUI I qu I L.A. I qu/L_A_ I "qu 2 I qu I L.A. I qUI L.A. I "qU 3 I 
: 

0.2 0.6 6960 14900 0.40 6.82 6420 19696 0.33 4.47 4326 19260 0.22 2.64 

0.2 0 4340 16190 0.28 3.74 6730 20726 0.28 3.68 6070 17176 0.30 3.92 

0.6 0.4 4620 16130 0.31 4.10 4006 17140 0.23 2.80 6200 20076 0.26 3.26 
· · 

0.2 0.2 3800 14406 0.26 3.36 6786 18600 0.31 4.20 6080 21110 0.29 3.79 

0 0.2 6886 14380 0.41 6.88 6820 19180 0.36 6.02 9676 17780 0.64 8.33 

0 0.6 16160 13170 1.16 19.43 23920 19626 1.22 20.66 26106 16406 1.63 26.31 

0 0.6 14696 14466 1.01 16.87 19936 19876 1.01 16.93 20666 19760 1.06 17.62 
· · 

0.2 0.2 16106 13660 1.11 18.63 21870 18220 1.20 20.33 23476 16860 1.38 23.67 
· 

0 0 3420 14210 0.24 2.93 6070 16660 0.31 4.11 3340 18680 0.18 1.82 
· 

0.2 0.2 16836 13446 1.18 19.92 21640 19616 ,:,0 18.67 21010 19046 1.10 18.66 
· · 

0 0.2 17790 14270 1.26 21.17 24636 18706 1.32 22.44 28630 20226 1.42 24.23 

m •• n I SO I CV 

4.31 1.80 37.04 

3.76 0.17 4.63 

3.39 0.86 111.48 

3.78 0.43 11.33 

6.44 1.70 26.42 

22.14 3.67 16.67 

17.11 0.38 2.08 

20.88 2.67 12.30 

2.86 1. 16 38.711 

18.02 0.78 4.10 

22.61 1.64 6.80 



% .1Iy"'lt. 

S.."pI. gI ... 

I depth 1 25·113 " qu 

1 9  0.6 1 7666 

3 1  1 6 .6 6210 

4 6  0.8 4200 

6 6  0.6 3960 

86 0.2 3370 

76 0 3 1 86 

86 0 4700 

> 
92 0 2696 

VI 1 08 0.2 3080 

1 22 0.8 2326 

1 32 1 .2 2626 

1 4 2  0.2 3460 

1 62 0 3000 

1 62 0 2780 

1 7 2 0.2 2666 

;88 1 .2 3366 

2 1 0  0.2 3666 

220 1 .2 3640 

230 1 2360 

240 1 2720 

248 0.2 3 1 96 

---

Table A.5 Results of quantitative analysis of coverbeds at Site WP6. 

Ouentltetlve )(liD 

L.A. I quIL.A I %qu1 I qu I L.A. J quIL.A. I %qU2 I qu I L.A. I qUIL.A. I %qtJ3 I 
1 1 260 1 .68 28.86 2 1 666 1 7946 1 .20 20.34 1 7 336 1 8846 1 .03 1 7 .22 

1 26 1 6  0.60 7.68 8360 1 7 1 1 6 0.48 7 .42 7766 1 8266 0.43 6.27 

1 3036 0.32 4.4 1 3646 1 6890 0.21  2.37 3 1 60 1 9200 0 . 1 6  1 .66 
· · · 

1 3760 0.28 3 .77  6900 1 7 296 0.34 4. 76 8 1 60 1 8 1 06 0.32 4.40 

1 3820 0.24 2.88 3340 1 63 1 6  0.22 2.62 6930 1 8646 0.32 4.33 

1 2246 0.28 3.28 6 1 90 1 6206 0.34 4.76 7 1 26 1 8686 0.38 6.62 

1 2860 0.37 6 . 1 8  4346 1 7 266 0.26 3 . 1 3  4 1 30 1 7086 0.24 2.96 
· · · 

1 2426 0 . 2 1  2.36 3790 1 8686 0.20 2.26 3886 1 7 7 1 6  0.22 2.84 

1 2830 0.24 2.88 6386 1 6390 0.33 4.63 6 1 76 1 7 896 0.29 3.78 

1 3386 0 . 1 7  1 .7 1  3880 1 6 1 96 0.26 3.3\ 3860 1 8806 0.21 2.28 

1 3726 0 . 1 8  2.03 2260 1 9026 0.1 2 0.71  3300 1 9606 0 . 1 7  1 .63 
· · · 

1 7 660 0.20 2. 1 3  3 1 1 6  1 6866 0.20 2 . 1 7  3866 1 7 876 0.21  2.28 

1 3066 0.23 2 .73  2320 1 4 706 0 . 1 6  1 .42 3436 1 8420 0 . 1 '  1 .84 
· 

1 3740 0.20 2 .21  3406 1 8866 0 . 1 8  1 .87 3636 1 7 1 86 0.21  2.2' 
· 

1 4200 0 . 1 8  1 .8 3  3066 1 8290 0. 1 7  1 .69 2876 1 8070 0 . 1 6  1 .46 
· · · 

1 6346 0.22 2.64 3680 1 8 1 80 0.20 2. 1 3  6326 1 6666 0.32 4.36 
· 

1 3326 0.27 3.64 2746 1 8476 0 . 1 4  1 . 1 2  8 1 1 6  1 7866 0.46 8.80 

1 43 1 0  0.26 3. 1 8  4380 1 6670 0.28 3.81  2866 1 8 1 4 6  0 . 1 6  1 .27 
· 

1 3786 0. 1 7  1 .8 7  6780 1 8076 0.38 6.37 4266 1 8 300 0.23 2.78 
· · · 

1 2876 0.21  2.38 3366 1 8 1 66 0. 1 8  1 .76 3020 1 8 2 1 6  0 . 1 7  1 .67 
· · · 

1 27 26 0.26 3. 1 2  4346 1 7386 0.26 3.08 4040 1 8686 0.24 2.86 

m-. I ID I CV 

2 1 .4 7  4.82 22.89 

7 .08 0.7 1 8.89 

2.77 1.47 63 .04 

4.31 0.60 1 1 .64 

3.28 0.94 28.71  I 
4.62 1 . 1 4  26.22 

3.76 1 .24 33. 1 2  

2.42 0.20 8.26 

3.73 0.83 22. 1 3  

2.44 0.81 33.26 

1 .46 0.68 48.60 

2 . 1 '  0.08 3.64 

2.03 0.66 32.28 

2 . 1 2  0.22 1 0.44 

1 .62 0 . 1 '  1 1 .76 

3.01 1 . 1 8  38.42 

3.82 2.86 74.69 

2.88 1 .26 46.42 

3.28 1 .80 68.06 

1 .'0 0.43 22.77 

3.06 O.Ot 2.82 



% ,hyollt. 

S_pl. al· •• 

I depth 1 26·83 $I qtz 

260 0.6 3626 

270 0 3830 

280 0 3760 

288 0.2 4 1 30 

300 0.2 6770 

309 0.6 3720 

326 0.2 4780 

336 0 604 

344 0 6000 

366 0.6 4960 

386 0.2 6620 

376 0.2 4660 

386 0.6 4380 

396 0.2 3926 

Table A.6 Results of quantitative analysis of coverbeds at Site WP6. 

Ouendted". XRO 

L.A. I qtzll.A I %qtzl I qtz I L.A. I qUll.A. I %qtz2 I qtz I L.A. I qUll.A. I 
1 4026 0.26 3.26 2966 1 8286 0 . 1 6  1 .49 4036 1 9330 0.21 

1 4 666 0.26 3.33 6086 187 26 0 .27 3.49 4160 1 8406 0.23 

1 1 900 0.32 4 .29 6646 1 7 790 0.37 6.34 6646 1 9006 0.30 
· · 

1 3620 0.31 4.10 4976 1 97 1 0  0.26 3. 1 4  6 1 80 1 9036 0.32 

1 4020 0.41 6.03 6760 1 8970 0.30 4 .07 6460 1 9040 0.34 

1 8230 0.20 2.26 3640 20026 0 . 1 8  1 . 7 7  4440 1 7 390 0.26 

1 2960 0.37 6.26 7 7 1 0  1 9286 0.40 6 .81  7376 1 6920 0.44 
· · 

1 3760 0.37 6.2 1 4696 1 6420 0.30 3.97 4966 1 8036 0.27 

1 2946 0.39 6.67 7346 1 9BOO 0.37 6.36 8800 1 8800 0.47 

1 37 26 0.38 6 . 1 2  8 1 1 0  1 9286 0.42 6.20 6 4 1 6  1 8900 0.32 

1 36 1 6  0.42 6 . 1 0  1 3020 1 8986 0.69 1 1 .00 4606 1 8036 0.26 
· · 

1 3626 0.33 4 .62 6066 1 9 1 90 0.32 4.28 4870 1 8766 0.28 
· · 

1 3766 0.32 4 .33 8926 1 7 9 1 0  0.60 7.60 6060 1 7900 0.34 
· · 

1 3 7 1 6  0.29 3.76 6906 1 9666 0.30 4.01 6940 1 7660 0.39 

%qtz3 I m •• n I SO I CV 

2.36 2.36 0.88 37 . 1 6  

2.66 3.18 0.44 1 4.09 

3.96 4.63 0.72 1 6.96 
· 

4.46 3.90 0.68 1 7 .41  

4 .71  4.93 1 .00 20.23 

3. 1 9  2.4 1 0 .72 30.02 

B.47 6.84 0.61 10.37 
· 

3.64 4.24 0.87 20.4 1 
· 

7.06 6.99 0.92 1 6.40 

4.37 6.23 0.92 1 7.64 

3 . 1 9  6.76 3.94 68.3 1 
· 

3.27 4.06 0.70 1 7 .32 
· 

4.69 6.64 1 .78 32.32 
· 

6.69 4.48 1 .06 23.46 



Table A.7 Results of quantitative analysis of coverbeds at Sites TE! and TGl. 

,., ..... 1800 01 .hyoliI8 gI_ In wery 11 ... Rftd _ 

OrId ,.' ••• nce TEl Or\d .. r. • .nee TOl 

s.mple depth (m) %gI .. s.mpl. depth (m) %gI .. 

0.1 30.7 1 7 .6 86 

0.3 3 1 .7 22.6 7 1  

0.4 29.6 32.6 48.6 

0.626 1 3.7 37.6 34.7 

0.676 14.6 42.6 3 1 .7 

0.826 1 7 .2 47.6 32.2 

0.876 1 1 .7 62.6 34 

0.726 1 4 .2 67.6 3 1 .7 

0.176 1 0  62.6 23.2 

0.826 1 0 .2 6 7 .6 26 

0.876 1 3 .2 72.6 20.7 

0.926 1 2 .6 17.6 23 

0.976 1 1 .6 82.6 22 

1 02.6 1 4 .2 87.6 23.2 

1 07 .6 1 4 .6 112.6 1 11.6 

1 1 4.6 1 6.6 117.6 1 6.2 

1 20.6 1 4 .2 1 02.6 1 2.6 

1 26.6 1 1 .6 1 0 7 .6 1 9  

1 30.6 1 4 .6 1 1 2.6 1 6.6 

1 36.6 1 6.2 1 1 7 .6 1 6.6 

140.6 1 6.7 1 22.6 1 2.7 

146.6 1 6.6 1 27.6 1 1 .7 

1 60.6 1 6  

1 66.6 1 7  

1 63 2 1  

1 7 1 .6 28 

1 7 7 .6 32.7 

1 82.6 40.7 

1 87 .6 411 

1 92.6 61.7 

1 97 .6 67.2 

202.6 63.2 

207.6 68.2 

2 1 2.6 62.2 

2 1 7 .6 66.7 

222.6 60.2 

227.6 46 

232.6 2 1 .6 

237.6 1 8 .6 

A7 



Table A.8 

:> 
00 

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. 

. 

PIIrlldl ".1 ..... y ... of Onatllpu Form.don m_be .. 0,.. Oh. Ono • •  nd Onl 

To"" weight of .empl. ond welOht of .eeh .... freedOM (In kol. 

Member Sltl I I I I I ldendftlr Tot. welOht 268 .... mm 84 -32 mm 32·18mm 18-8 mm S .... mm 

0,. Q 6.3 0.00 0.1 0.04 0.28 0.7 

R 7.42 0.00 0.00 0.22 0.48 0.92 

S 7.84 0.00 0.00 0.00 0.04 

X 6.34 0.00 0.00 0.00 0.02 0.12 

Onh E2 72 26.90 19.40 7.80 3.80 1.30 

08 60 2.10 2.60 4.40 6.60 6.80 

H2 89 0.00 3.00 13.90 10.80 9.20 

Q 7.94 0.00 0.82 0.44 0.7 0.92 

I < 4 mm I to"" 

4.46 6.68 

6.72 7.38 

6.76 7.82 

4.98 6.18 

10.80 69.00 

38.20 69.60 

31.10 68.00 

4.94 7.82 ...... ; ........................................................................................................................................................................................................................................................................ 

Ohil E2 31 0.00 0.00 0.20 0.30 0.80 27.80 28.90 

H2 30 0.00 0.00 0.00 0.01 0.16 31.80 31.98 

Ll 21 0.00 0.00 0.00 0.30 1.30 19.00 20.80 

Ll 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 

E2 72 16.30 18.30 12.30 8.80 6.80 11.00 87.60 

H2 71 0.00 31.90 11.40 6.60 6.00 17.30 72.20 

Ll 77 38.30 17.20 8.40 1.90 1.70 11.30 78.80 

, 78 4.40 21.40 20.10 7.80 3.80 18.10 76.80 



fable A.9 

Membe, 

l<lenll"., 

Ori 

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. 

"',lId. 01 ••• .....,01. lOf .. nd end grenlA. 01 •• I,ecllon .ut.e.npl .. 01 o","pu Formellon membere (In al. 

Toto! weiGht In eech 01 •• Irecllon .al 
lite 

I 2·4 I c. 30a.ub I 100·200".,. I 0.1·1 ".,. I 500·260".,. I 260·121".,. I 121·113 ".,. I 13-4".,. I < 4 pm 

Q 1000 36 30.666 4.928 6.918 7.436 4.933 3.412 4.160 1.100 

1000 47 30.234 6.362 6.364 6.746 4.297 2.928 3.760 0.360 

1000 99 30.866 9.936 6.070 6.971 2.466 1.473 2.000 0.600 

........••............••.. _ ............. � ... ......... ; .......... 1.??? ...................... �.� ............ ; ......... �.�:.�.�.� ................... �:��� ............. ... ... �:.��? ... ... ... _ ...... .... �:.��.1 .......... _ ......... �:��� ......... _ ......... �:�.
1

.� ......... _ ......... �:�?? ................... �:.��� ....... .. 

Onl! El 1000 10 29.936 6.617 6.008 6.347 3.727 2.944 4.660 1.030 

QI 1000 129 30.207 2.622 7.476 7.990 4.281 2.281 2.396 0.000 

H2 1000 93 29.961 6.381 6.618 6.319 4.644 3.369 4.386 0.646 

1000 99 30.468 6.066 6.62" 8.639 4.683 3.466 3.760 0.460 

Ona E2 1000 140 29.976 3.666 6.196 8.276 4.137 2.076 1.700 0.476 

H2 1000 148 30.088 1.362 8.983 10.748 6.434 2.728 2.086 0.226 

L1 1000 161 30.100 7.617 8.336 6.962 2.983 1.881 2.486 0.810 

L1 1000 18 30.178 3.878 8.862 7.896 3.691 1.884 2.800 0.780 

1000 118 30.028 6.077 6.868 8.030 4.484 2.680 1.460 0.000 

Onl El 1000 66 29.909 6.719 7.108 6.127 3.648 2.481 1.420 1.026 

01 1000 122 31.003 3.237 6.918 7.167 4.947 3.294 4.230 0.286 

H2 1000 4 29.989 4.033 4.974 4.961 4.288 3.871 6.860 1.046 

L 1 1000 147 30.1tl 2.688 6.084 8.748 4.634 3.479 6.870 1.060 

1000 71 2t.604 3.646 4.784 6.388 4.244 3.801 6.t46 1.006 



-
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Table A.tO Geometrical measurements for Onetapu Formation lahar deposits Onj, Onh, Ong and Onf at Sites E, H, Land S. 

Geom.lrlcol m ... ",em.nt. (1n ml to< OnebIpU Fonn.don I .... depooltw 

Onf 0", 0"" Ori 

locol'ty ... IIH W IIH W IIH W IIH W 

Ill. E 7 6  4 1 4 2  4 1 1 4 4 BB 

Ill. H 60 2 289 2 274 4 272 

Ill. l 26 .. 2 208 1 20B 

lilt. I 88 2 1 63 0 1 76 

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

M ... ",ed cro •• ...,donel .,_ (1n m'l lor Onelllpu Fonnodon depooltw 

locol'ty I Member I Minimum I Intermttcl.te I M ... lmum 

Ill. E Ori 1 3.88 43.84 204.7B 

0"" 80.88 1 1 8.8 24 1 .8 

Ona 1 1 8 .61 1 66.78 268.07 

Ill. H 0"" 1 4 8.03 228.33 877 .32 

Ona 1 23.08 1 7 1 .6 1  682.82 

Onl 284.88 386 .81  838 

lltel 0"" 40.28 78.73 887.38 

17.81 1 47.62 880.88 

lite & Ori 1 67 .88 737 .08 1 1 8 1 .8 

0"" 282.8 837 .28 848.3 



WFI122/101&1& 

Type LoCIIIIty 

W� _lion ......... w • .,.� In . nonh t.cina rid ... o. 1.& km WHt 01 Menoemehu on the _t beNt 01 the W,*-"" ,,_. T ........ 

01 till . .... 1Ion le .t 2&0 m A.I.L •• the IDp 01 the .. pe ....... t _tlte bed 300 m A.I.L .. _ the top 01 the rid ... le 301 m A.I.L. T ... __ • le o. 300 

m _. tr_ng WHt ID _to T ... Iow_t ehmicat. InlUl •• c ......... cut InII> the undettying oil ......... _ owOllyina _tl .... " epIIed out onto 
terr_ on either" of till. c ......... . 

Fonn.tlon Member 

Whang .. hu Formation (veneer) 

Whongeehu Formltion (voMerl 

Whangeehu Formltlon (marglnal-BI 

ON NUKUMARUAN SANDSTONE AND SlLTSTONE. 

Urit 

thick""" Iml 

3 

3 

18 

Cumuledve 

thick""" Iml 

A l l  

Dncriptlon 

CI_t .. upponod grlYII; herd; ywy _Iy -'od; 

ungraded; w.ekly .,ined cm thick I .... inee; cI_ 

eubonguler to _ounded; ler-, cI_t 0.2 m; 

common grey and black lithic et ... ; occe.ionel to 

I.w T.,tiery aiitet_ �. 

Contact oboc .. od 

CI_t .. upponod grovII; herd; very _Iy .onod; 

ungraded; d_inct cm thick I .... ;".; diecontinucKa 

Ion. which er. wlekly cr ____ ; cI_ 

.ubenguelr to lubrouncled; common grlY 

.coriac.� lithic cl.tl. 

Contact OM:cured 

CI .. t-Iupponed gr.v.la; very poorly lOfted; 

ungr..,ed; herd; cl_to lubrounded to rounded; 

laroest cl at 1 .6 m; common orey. black end few 

red end maroon lithic cl_t.; few to common 

T ert • .,y ail.tone boulder., concentr Ited at the 
beN, and the top 0' thi. unit: cont"'" 

diacontinuoua zona 0' bedded endesitic • .,. 

end gr ......... 

V.ry di.tinet, irregular .roaionel contact 



WF2 a22',01& 1 & 

Ref.rence eecllon 

2 

W ..... _hu Formedon le e.� In • north fM:ino ridge on the _. oide 01 R __ ge" Road. The __ 01 the grav". underlying the Formation et thle 

locality I. et 37 m A.S.L. The When_hu Formedon te .. lICe .urloce I. 72 m A.S.L. The top 01 the Hoorlno ""lOCO. to the _. end _t 01 _ 

eecGon. il at 88 m A.S.L. ....,. and .. hie di.-nic1itu I"fill a v.ley cut into oIde, the No-rino marine .. "tICe. The all,o.ure i. o. 600 m Iono. Diarnictltee 
ore .. eo _rwed on the eouth fM:ino .de 01 the ridge. beoIde a ... e HOhwoy 3. 

Formation Mambor 

Whangahu Form.tion 

Unit 

.hicknn. Cml 

0.16  

0.4 

0.01 

0.46 

0.1 

0.3 

0.4 

0.2 

3 

0.6 

0.2 

Cunnllativa 

thick ..... Cml 

0. 1 6  

0.66 

0.66 

0.01 

1 . 1 1 

2. 1 1  

2.44 

2.84 

3.04 

6.04 

6.64 

6.84 

A 12 

Deecription 

S1iotltly gritty yellow orey eendy cl.y loam; blocky 

•• ructure br ..... to co_ nut end crumb; yellow· 

brown mott'" on pada; lew bleck. grey end red 

aenda acettered .hroughout; bI.ck monooneae 

Itaifling. 

G, eded contact 

CI_'''uPported. Iow _le cr_·bedded well 

aorted endeoitic aenda;; Ie.- 01 co_ aend end 

gr ....... 

Distinct contact 

Pinky grey lilt.,. clay; blocky Itructwa; non Iticky; 

non pt_tic; pal. brown cGlow on ped •. 

Dj.tinet contact 

Dark brown carbonlc.oUl lilty land; very well 

lorted. 

Distinct contact 

Pale yallow lilty loam with yellow brown mott ... ; 

common fine and medium pOl. with orWIQe 

brown Itei,..; non Iticky; non pi_tic. 

Dj'tinet contact 

Cleo'''uPported a.eeply cr_·bedded ondeei.ic 

a.nd.; Yery well aorted. 

Di.tinet contact 

Pinky grey ail.a wi.h line .end beda; moderately 

h.,d. 

CI_'''uPpor.ed aenda; yery ell aor.ed; moder •• ely 

h-.d. 

Distinct contlct 

Grey ailtl; moderately hwd. 

Groded con ... t 

Claat·lupponed gravel; unor.cMd; m"';ve; very 

poorly aor.ed; I.,gea. cleo. 0.1 1 m; cl_to ono"''' 

'0 aubono"'or; cm thick Ie.- 01 cl_t .. upported 

aend.; common block end grey end lew red h.,d 

acoriated C'.tl; unit ia very hard. 

Diatinct contact 

Very h-.d li.hilied pinky grey oil .. ; c_sino thin 

end .. i.ic I.pilli bed c. 0.08 m Irom contoct wi.h 

oYerlying unit; ailb contain ftecka of c_bonac.oua 

materill; atrongly ironlmeng...... .taining at 

lower contact. 

Greded contlct 

Cleo'''uPpor.ed .. ooo·bedded .ando; well aorted; 

thin .ifty lamin .. ; mottled orenge brown at 

contlct with overlying IM"Mt. 

C ontlct obscured 



WF2122110l&115 

Ref.rence MOtion 

Formadon UnIt 

thick ..... (ml 

Whengeenu Formation 2.8 8.64 

0 . 1 6  8.78 

0.1  8.88 

0 . 1 7  1 0.06 

1 .2 1 1 .26 

1.6 1 2 .78 

0.7 13.46 

0.6 1 4 .06 

0.8 1 4.86 

1.7 1 6.66 

0.3 1 6.86 

2.6 1 8.36 

A13 

o..crlpdon 

CI_t .. upported grlyel; inv .... ly gr_; yery 

poorly .orted; m_Ye; I .. _t et_t 0.07 m; 

clat. _ul .. to .ub_ul .. ; common block end 

grey end few red hard Icorilted lithic ct_tII; 

occaionel Terti .. y pebbleo; y .. y '-d. 

Di'tinet contact 

Silt. 

Diatinct contact 

Grey line lendy ailt with yellow-brown mottlee; 

llecke 01 c .. bon IClnered throughout. 

Di.tinet contact 

Slightly griny yellow grey .endy cllY loom; 

yellow-brown at .. ,. on ped.; fine black eend 

Icattered throughout. 

Di.tinet contlct 

CI_t .. upported lend.; m_Ye; ...-.gr_; poorly 

.orted; clatl _ul.. to .ub_ul .. ; obund .... 

grey end bllck end lew red end yellow lithic 

cl_to; occaional Tertiory liltotone pebbleo; yery 

'-d. 

Conteet oboc .. ed 

CI_t .. upported Ilminated lend.; well lorted; 

...-.greded; Itrono yellow-!>rown monieo It top 01 

unit. 

Greded contoct 

Claat1upported lands; cont.,. common dlcitic 

p�ic. lepilli _ blocke. 

Dj'tinet contact 

Alternate beda of lilt end • ..t 

Senda; cont.,. common dacitic pumice blocU. 

Di'tinct contact 

SiltYI_. 

Silty ._ 

And .. itic IIwill greyell 



WF3 &221816216 

Ref.rence eecdon 

W ..... _hu Formellon cl ... Mthofec:i .. ... expoeed In I north leeing ridge on the left 01 audge _. below Ke .. ngeroe _ • ."., 4.6 1cm _t of For ... 
TIw ft_url I. o. aoo m long • ."., the grey •• It the _ 01 thI. Hellon .. I It 121 m A.S.L. TIw upper tor...,. .ur_ I. 117 m A.S.L. 

Formellon M_ber 

Wh.ngMhu foramtion 

Wheng .. hu Form.tion 

Wh.ngMhu Form.tion 

Whangaehu Formation 

Unit 

thick""" (ml 

0.2 

2.6 

6 

0.8 

0.1 

3 

0 . 1 6  

0.9 

0.3 

3 

CumulollYI 
thlckneoa (ml 

1 .2 

3.6 

4 .6 

9.6 

1 0.3. 

1 0 .4 

1 3.4 

1 3.66 

1 4 .46 

1 4.76 

1 7.76 

A 1 4  

Deocrlptlon 

CI .. t-eupported .ando; ungraded; poorly .orted; 

w .... cm thick _; cl .. t. _ul .. to oubrounded; 

common grey. block _ fow red Icorilted lithico; 

dopooit io hard. 

Di.tinet cont.ct 

Pinky grey lilty 0_1. 

Groded contoct 

S_y mltrix-eupported grlyel; ungrodod; yery 

poorly lorted; 'ergat et.t 200 mm; cI_t • .-.guler 

to lubrounded; common grlY ."., bllck _ Ilw 

red _ p ... pie Icorilted lithic cl .. to. 

Oiltinet cont.ct 

Grey brown lilty lenda; vlry hard. 

Cont.ct obl:cured. bae of lilte and .anda .t 1 6 2  

m. 

Clllt-IUPPOrted "_I _ gronuleo; normlUy 

groded; dillinct cm thick bedding; very poorly 

lorred; cl .. tl lubengt.M.r to lubrounded. outlliz. 

cl .. t. rouonded; common black end gr • ., lithic 

cl .. ta; common pal. gr.y dlcitic pumice; 

occ .. ional T .rti.,., pebbl ... 

Diltinet contact 

CI_t-eupportod. cr ...... bedded. well lorted grovel; 

norm oily graded; obundont pole grey dlcitic 

pumice. 

Di.tinet cont.ct 

V.,y pet. gr.y eilty lend. 

Diltinet cont.ct 

CoarH •• ndy m.trix .. upported gr.v.l; lM'1Oraded; 

vlry poorly lOfted; cI_ta anauf., to roW1ded; few 

to common bfack., grey end red acoriated lithic 

cl_to; obundont pole gr�y pumice; _ciolly in 

upper 1 m of unit, where a gradation into croea· 

bedded I_I io obeerved; diocontinuouo pltclwo 

of Itrono iron Itaining end iron pen; depoait ia very 

herd. 

Yellow·brown lilty landa, with lome clay; 

common black. end white fine lend Icattered 

throughout; IUong diacontinuot.a orenge red iron 

Illining It b_; Itong yollow-brown mottloo 

throughout. 

Dtatinct contact 

CIMt·,upPOrted grayela; Uf"IQrMted; m_ive; very 

poorly lorted; common grey end black end few 

red lithic CIMtl; upper portion 0' \Rt cont.,.. 

abundant p_e grey dacitic punice blocka wwJ 
lopilli; herd. 

Pale grey·brown fine lend, end ailta; cont"'" 

poda of co .... aend end gr ....... ; atongly won 

Illined It top with vlry herd continuouo 

concreti.".; few to common white end bfack fi,. 

._ ICltterd throughout. 

Di'tinct contact 

CI .. t·,upported well rounded grayela; yery poorly 

sorted. 



WFIi 52 ' "  77801i 

Ref.rence ..eGon 

Covo_ ovortying the Whan_hu Form.lion or • •  xpo •• d in 0 di.UHd m .... pll perched on the edge 01 high bluIIe cui InlO the Form.lion on !he _t 

be .. 01 the Whan_hu River. c. 600 m Irom the I.h (Riv.rl aide ol lha Whan_hu Volley Road. 

Member Unit 

lhick,.,. .. (m I 

0. 1 3  

0.22 

0 . 1 6  

0 . 1 6  

0.23 

0.27 

0.31  

Kawakawa rephr. 0.07 

0.04 

Klw.k.wl Tephr. 0.03 

Cumulativo 

lhickneoo (ml 

0 . 1 3  

0.36 

0.60 

0.66 

0.89 

1 . 1 6  

1 .47 

1 .64 

1 .68 

1 .8 1  

A 1 5  

Deoc:riplion 

SoneIy oill loom ( 1 0YR 3/3. dark brownl 'ri_; 

non1licky; non-pl_lic; woll developed line nut 

and granule atructure; abundent very fine rootl; 

lew ICltte,ed ,hyolile lopilli lup 10 limml; v. 

POfCH.M. 

Gradltion.1 contact 

SoneIy lill loom (7.6YR 3/2. dark brownl; very 

I,iobl.; non-Ilicky; non-pl_lic; 11'0/'10 li"" nut oneI 

granule structure; meny Y. fine rootl; few rhyolite 

line pumice lopilli (up to 1 0mml. Itlined or_; 

very poro .... 

Gred.tion.1 wavy contact 

Slighly gritty line lonely lill loom (7.6YR 4/4. 

brown); friable; no ...... ticky; pi_tic; I.rong; very 

fine nut Itrucl",e; many very fine rootl; few 

,hyolilic line Ilpilli; lew g,ey oneI ,eddioh brown 

very fine IndHitic I.pilli; very low bulk d.neity; 

many fine tubular po, ... 

Very gradation.' boundary 

G,itty .. ndV lill 10lm (7.6YR 6/6-4/6. ""0/'10 

brown); very friable; nor'Hticky; pi_tic; •• rong 

coarae crumb and fine nut .truet .... ; common fine 

grey loft lapilli; very low bulk de,..ity; many fine 

tubular po, ... 

T,.,...ition.1 boundary 

G,ittv IlndV lill loem 1 1 0.6YR 6/8. yellowilh 

brown); firm; non Iticky; alightly pi_tic; week 

coarae crl.Mnb and fine block atruct�e; low butk 

deneity; few ."ery fine roota; few ."ery fine d.k 

grey aoft lapilli; few fine tubular pot_. few with 

organic coatingl. 

G,edllional boundary 

G,illy loneIV lill loem (1 OYR 6/8. yollowioh 

brown); firm; non Iticky; alightly pi_tic; we .. 

coar .. crumb and fine block atruet�.; few ."ery 

fine rootl; few thin clay end organic coatinge on 

pedl; common fine tubular par .. ; few dark grey 

ve,v line loll lopilli; Icalle,ed while lepilli. 

Gradational contact 

G,iIlV land V lill loom ( 1 0YR 6/6. yellowioh 

brown); ."ery firm; alighty eticky; alightly pi_tic; 

weak medium and ."ery fine block; no li"'e roota; 

lew lubular po, .. ; lew dark grey lolt ve,y li"" 

lapilli. coarHning llightly to centr.; leattered 

white aoft lapilli becoming common to b_: more 

lendy to b_. 

Graded contact 

Medium landy _h with Icattered ."ery fine white 

pumice I.pilli (1 OYR 6/6. b,ownioh yellowl. 

Sharp diltinet contact 

Fine lilty _h ( 1 0YR 6/4·7.6YR 7/2. yellowioh 

brown to pinkieh grey); ab\M'ldant challazoidit .. 

(3· 1 0  mm); lome with concentric Itructure; 

orange coating on aome challazoidl. 

Sha,p WlVY conlacl 

Speckled g,ey 10 pete y.llow CO" • •  h end fine 
'apilli. 

Sharp wavy contact 



WF6 52111 77106 

Re'.ence Meaon 

_lion M .... ber Unll 

thick ..... (ml 

Kawllkawa TepIY I 0.01 

K.wak..w. Tephr. 0.0 1 

0.27 

0.28 

Klilieko 10pIY I 0 . 1 8  

0.44 

0 . 16 

0.26 

Mang.wher.wher. t.phf. 0.08 

0.06 

1 .62 

1 .63 

1 .10 

2 . 1 8  

2.36 

2.80 

2.86 

3.20 

3.28 

3.34 

A16 

Dncrlpllon 

Pale yellow co_ .. nd end fine lepilli. 

Fine lendy .h ( 1 0YR 8/3. yery pale brownl; 
bu'rowed b ... 

De-tine. cont.ct 

Fine lendy loem ( 1 0YR 6/8. yellowlih brownl; 

Yery firm; elighlly Ilicky; elighlly pI.,ic; Ilr_ 
co ... to medium block Itructure; no live rootl; 
few fine tubular por .. lined with OI"O"c maner; 

few fine grey lepilli; few while fine lepilli. 

Gredllionel conllC1 

Slighty gritty fine aendy loem ( 1 0YR 6/6. 

yollowlih brownl; frieble; Ilightly Ilicky; elightly 
pi_tic; •• rong co ... to medium block; no five 
roota; common fine tubuf. por.. with , ... ty 
coloured co.ting.; few dark Grey fine lepilli; few 

lofl line orenge end pale yellow lepilli. 

Gradational cont.ct 

Grey end .. ilic .h ( 1 0YR 6/4. yellowieh brownl; 
fine sandy loam; very firm; non Iticky; non pi_tic; 

m ... ive; no rootl; few fine tubular por_; 
common derk Qrey end or.-.ge fine 'epilli; few 

orenge medium lepilli laoh end _ular); few fine 

while end pale yellow lepilli. 

Gradational cont.ct 

Slighlly grilly fine lendy loem ( 1 0YR 6/6. 

yellowilh brown); yery firm; elighlly alicky; 
� .. tic; weak co ... block; common fine tubul., 

por .. ; por.. lined wilh Yery dark grey (7.6YR 

3/01; few dark grey yery fine lepilli; common fine 
white very lOft lapilli. 

Gredational contact 

Slighlly grilly aendy 10 .... 11 OYR 6/6. yellowieh 
brownl; very firm; elightly Ilicky; pI_ic; we. 
co..... block •• rutlur.; few fine tubul., por_. 
lined _ above; common d.,k or.y • red lOft fine 
lepilli; few while . pale yellow aofl co_ •. 

Gredalionel conlact 

Grilly aendy 10.... 1 1 0YR 6/6-6/4. yellowiah 

brown. apeckled); yery firm; non Ilicky; pI_ic; 

m";"e; few fine tubul ... pot_. Itned _ above; 
common dark grey . pale grey eofl fine lepilli; few 
orenae loft fine l.,tlli; common white end p'" 

yellow loft co., .. _h. 

� ... illi·rich endeailic lephr. ( 1 0YR 4/6. dark 

vellowieh brown. _ckled); non aticky; non 
pI.,ic; m_Ye; firm but brillle. breaka eaeily; 
very low bulk derwity; por. between 11IPi1li; 
.,und.", grey fine to medium lepilli. commonly 

allined or_"; few red fine to medium 1.p;1Ii; few 

1"';1Ii wilh clayey cOllinga. 

Gredllionel contlcl 

Slighlly grillY aendy cl.y loem ( 1 0YR 6/8. 

yellowiah brownl; firm; elightly alicky; elightly 
pi_tic; m .. i"e; common fine tubul., pot .. 

al.ined black 110VR 2111; _.", dark gray eofl 
fine lapilli; few white . p.a. yellow fine lepilli. 

Sherp cont.ct 

/ 



WF& 82 111 7780& 

Rel.,_ MClion 

Unit 
thick ..... Cm) 

0.34 

0.66 

0.60 

0.28 

0 . 16 

0. 1 8  

Rangiwhai. tephfa 0.12 

0.08 

0 . 1 4  

Cwnwative 
thick ..... Cm) 

3.88 

4.24 

4.74 

6.02 

6.17 

6.36 

6.47 

6.66 

6.89 

A 1 7 

Dncriplion 

Silty clay 10_ 11 OYR 3/6. derk yellowiah brown); 
alightly aticky; alight)y plMtic; lirm; moderately 

vlry co., .. blocky 8truet .... ; common fine tubul., 
por ... at.oned black to very dark brown Cl 0YR 

2/t -2/2); law line white aolt lapilli; lew derk 9rey 
aoft line lepilli. 

Gredational contact 

SillY clay 10_ C l 0YR 6/4-&/8. yellowiah brown); 

firm; Iticky; pt_tic; a.,ono co.,.. blocky 
.truet .... ; prismatic in fac.; common fine tubular 

por .. lined M ebova; common white line aoIt 
lepilli me leld8per ghoeta; lew line eoft derk grey 

)apilli. 

GradatioNi contact 

Silty clay 10_ 11 OYR 6/8. yellowiah brownl; lirm; 
alightly aticky; pi_tic; moderately developed 

co.,. .. nut; common fine tubul., pot.; common 
thin dark ,eddiah COlting. on pede � on cracka: 

few while fine to medium lapilli; lew derk grey 
verv fine laptlli. 

Clay 10_ 11 OYR 6IB. yellowiah brown); lirm; 
alightly aticky; plMtic; atr_ line block _ crumb 
Itruet .... ; common "'I'Y fine tubul., por_ Iteif1ed 

black 1 1 0YR 2/1 I; common day _ iron coatinga 
on peda; few line derk grey lepilli. 

GradatioNl contact 

Clay 10_ 1 1 0YR 8IB. browniah yellow); lirm; 

aticky; plMtic; we. co..... blocky atruet .. e; 
common vlry fine tubular pot .. lined • "'OVI; 

lew light gray 1 1 0YR 7/21 line mOll"'; lew line 

dark grey _ orange lepilli. 

Grad.ti� contact 

Mottled a_y clay 10_ 17 .6YR 8IB- 1 0YR 7/2. 

raddiah yellow to light grey); lirm; alightly aticky; 

pi_tic; week nut .-.d crumb atruel .... ; common 
fine por .. with p'" brown cllY coatinge; common 
dark grey aolt line lapilli; common rounded p. 
grey fine lepilli. 

Di.tinet contact 

S_v clay 10_ 17 .6YR 7IB-fJIB. reddiah yellowl; 

Iri_; alightly aticky; alightly pleatic; m_Ye; 

common med to line por .. coated black; abundant 

pale grey _ orange aolt line lepilli; lew derk grey 
fine lapilli. 

Sharp contact 

Oxidized ""at 17 .6YR 8IB-6IB. rediah brown to 
I.rong brown); mottted; day loem; firm 8nd 

Iri_; aticky; plMtic; m_ve; lew line tubul ... 
por_ coated bleck; __ 1 cm d ... k reddiah brown 
6YR 4/8; lew derk grey eolt lapilli. 

Sharp contect 

Silly clay 10_ 1 1 0YR 7/4-8IB. very pale brown to 

browniah yenow); lirm; aticky; pi_tic; m_,..; 

common line tubuler por_ coated black; lew line 

derk "rey lepilli; common orange aolt line lapilli; 

few fine rounded muclat_ ""bbIea. 

O;'tinct contact 



WF6 82 1/1 77106 

Ref.rence eecoon 

Fo ..... lion Member 

Whang .. hu Formation veneer 

Whang .. hu Formation veneer 

Wheng .. hu Formation ve,...r 

Unit 

thidt ..... (ml 

0. 1 0  

0.8 1 

0.52 

3.50 

ON WHANGAEHU FORMAnON MARGINAl UTHOFACIES 

Cumulati". 

thidt ..... (ml 

5.81 

8.82 

7 . 1 4  

1 0.64 

A 1 8  

Deec:riplion 

Mltrix1upported gr.".I; common or.....,.. gr.y. 

_ pu'ple IOh weelhered -";te pe _ _  

c_; -....d."t eoft rounded mudat_ 

pe_; poorly oorted; metrix cont .... -....dint 

block fine l..,llli. 

Gredelionol contact 

Motri.-eupported common grey red _ pu'pIe 

-";Ie pebbla. c_ _ bouldero; very 

poorly oorled; ungreded; occ_ono! bombe; deoto 
commonly oub_ul.,; cl_o commonly ooh; 
molrix col.,.. 01_ grey (7 .5YR 6/8·1 0YR 8/4 . 

otrono brown to Ilollt yellowiell brownl; block 
ateining end coatinga on crack.l. 

Oietinct contact 

Motri.-eupported common grey. block. _ red 

oubrounded pebbIa; very poorly oorted; welkly 

in"I, .. lv grlded; mlt,ix cGlow yaUowiah brown 

1 1 0YR 5/4-5/61. 

Di.tinet Contlct 

M atrlx·aupportld or.".I; abundant 0'1'1' 
.cori.c.o� pebtMee and cobblee; mltrix appe •• 

gfey; •• ndy end inch"lted; porOUl; domin."t r.lief 

in flce. 

D.etiner contact 

Mltrix1upported grl"ll; common or.-.ge. pale 
yellow . red. block oOfl oubrounded pebbla _ 
c_; very _Iy oorted; ungreded; f_ dark 

grey _ bleck herd ocori__ pebbIa _ 
cobbla; common _ul., pole yellow l..,llli to 

block aize plmice d .. la; few or.y bombe: met,ix 

ope clUed grey. or _ _  pole 01_. 



WF8 121 114825 

"" .,.no. eecaon 

The W ..... _hu Fonn.1ion I • •• ---, _do • trocl< on the woo. _ of the W ..... _hu Rivor. Thi. "ocI< '- -.. cut ........... Vtf\t(f end ....,,, .... -A 
MIhot.ciee 01 the Form81ion. end oveltyl", lep"" end _. The ...,1ion 10 o. _ of the end of Old _ T_. _ I  .. ' _wo the __ of the 

KtoI ..... I"..., with the W ..... _hu Rivor. 

Member Unit 

thick ..... Iml 

Koitieko tep"" 0 . 1 9  

0 . 1 2  

Menglwher.wher. tepty. 0.14 

0.47 

0 . 1 4  

Ronoiohu top"'o 0 . 1 6  

0.60 

0 . 1 9  

0.49 

Cumul"'vo 

thick ..... Iml 

0 . 1 11  

0.3 1 

0.46 

0.92 

1 .06 

1 .22 

1 .7 2  

1 .99 

2.49 

A19 

Doocription 

Mottled d .. k groyloh brown to yollowioh brown 

toptwo 1 1 0YR 4/2-6/41; gritty • •  endy cloy loom; 

very lirm; oIighlly .ticky; lIighl1y pI ... ic; m";vo; 

very few fine por_: common fir-. derk Strey lepilli; 

Of __ _ brown .toiRing .. 0U'>d _M. 

Distinct en.p contact 

Slightly gritty __ y cloy loam 1 1 0YR 6/1. 

yoUowloh brownl; Iri_; oticky; pI ... ic; wo. 

medium block brooking to crumbo; common lino 
por_: few dark brown at .... on por_; common 

lino d .. k groy _ p'" gr�y 1 .... 1Ii end co .... eoh; 
few acatt.red white co ... _h end lepilli. 

Gredationll contact 

L .... Ui rich groy toptwo 11 OYR 6/2-6181; ._y cloy 

loam; non Iticky; .Iightly pI.tic; low lino _M; 

abundont d .. k grey co .... . h _ lino 1 .... 1Ii. Iow 

red fine lapilli; common whit. co... ..t1; 
dominent in ,elie'. 

Di.tinet conUct 

Sandy cloy loam 1 1 0YR 4/6. d .. k yollowloh 

brownl: firm; atickv: pi_tic; medilM'n co., .. 

blocky atruelur.; .tJt.ndent fine por .. with derk 

grey lining.; abundant white co ..... Mh; few "ne 

Ofonoe lopilli; common d .. k groy lino 1 .... 1Ii. 

Grodltionol contoct 

Silty cloy loom 11 0YR 6/15. yollowioh brownl; 

Iticky; pI.tic; wo. co .... blocky otruct .. o; 1_ 

lino _ .. with d .. k groy linino-; common pM 

grey firm lapilli; common white co .. am. 

Speckled lopilli rich toptwo 11 OYR 618. yollowioh 

brown); gritty loemy lend; firm; non aticky; non 

pi_tic; brittle; m .... v.; few fine por ... ateined 

d .. k p..plioh groy; abundont rod _ groy lino 

lopilli; common 01 __ _ whito lino 1 .... 1Ii. 

S_y cloy loom 1 1 0YR 4/1. d .. k Vollowioh 

brownl; lirm; otioky; pI.tic; wo. coaroo blocky 

otruet .. e; olight p..plioh pink cootino- on pede; 

abundont fino _.. with p..plioh Itoino _ 

coating.; common derk grey wwj white 1.1ti. 

Gredational contact 

Slightly gritty o_y cloy loom 11 OYR 6/15. 

yoUowloh brownl; lIighlly otioky; olighlly pI ... io; 

firm; moderately blocky; common finee por_ with 

derk brown wwj black coatino.; common p'" grey 

fine lapilli; common white co .... .eh. 

Gredati� contact 

S_y oiltv cloy loom 1 1 0YR 618. yollowioh 

brown'; lirm; oticky; pI.tic; wo. co .... blocky 

otruet .. eS; d .. k p..pIo cootino- on podo; 
abundont lino por .. with d .. k p..pIo 17 .6YR 3/4. 

derk brown) coatinga: common dark grey end 

whit. co .... .. h; low Of __ lino 1 .... 1Ii. 



WF6 52 1 / 1 14825 

Ref.,.nee eecdon 

Member 

Rangiwh ... ,.phr. 

Whangeehu Formation veneer 

Whang_hu Formation veneer 

Unit 

thick"... Im) 

0.40 

0.21 

0 . 1 7  

0 . 1 8  

0.69 

0.49 

0.20 

1 .40 

Cum .... ti". 

thick"... Im) 

2.88 

3.09 

3.26 

3.44 

4.03 

4.62 

4 . 7 2  

6 . 1 2  

A20 

Deecrip1ion 

L .. t Int.rgloci .. p .... oool; I_y cloy loom 11 OYR 

6/6-618. y.llowioh brown); firm; .tioky; pI .. tic; 

.trong medi'-Wn to co ..... blocky Itructure; pwple 

in flce with domin.-,t " '.'; atn.�.,t fine root 

channalo with very dark brown 11 OYR 2/2-2/1 )  

cOlting'; common whit. n dwk Grly co ... 

.. h; fow p'" gray fine lapjlli; few or __ co_ 

1Ih. 

Gred.tion� contact 

Slightly gritty ._y cl.y loam 1 1 0YR 4/6. dark 

yeUowtsh brownl: fri ... ; ItickV'; pi_tic; moderate 

meditAn blocky .truel .... ; comon fine por_ with 

vary dark gray 17.6YR 3/0) cOlting.; common 

or __ • white _ p ... gray co_ 1Ih; f.w p'" 

grlY pebbl .. with orange cOltings. 

Greet.tional contact 

Silty cl.y loom 1 1 0YR 618. browniah yellow. 

'Plckled); .Iightly gritty; fri_; alightly .ticky. 

pl .. tic; weak co., .. blockV ItructwI; few fine 

por.. .tlined dark purplilh; common grey _ 

orong. co .... .. h _ fine lopilli; common dark 

gray coar .. _h; few whit. co.,.. _n. 

Greet'liona' contact 

Gritty londy cloy loem 1 1 0YR 4/6. d .. k yellowitoh 

brown): vlry Iticky; pi_tic; friable; moderate 

meditAn blocky .truet .... ; firm ped Itrangth; thick 

dark brown cOlting. on mony pede; few fine 

por .. ; f.w .oft or __ • gray _ p'" yellow 

lapilli; common p.. grey co..... an end fine 

lopilli; common whit. feldopar ghootl. 

Gredltional ContlCt 

S_y lilt loam 1 1 0YR 718. yellow); Ilightly atioky; 

.Iightly pi_tic; firm; weak co ..... tHocky atructwe 

breaking to co ..... nut and cn.nb; common fine 

por .. with block 11 OYR 2/1 )  COltingo; few p'" 

and d.,k grey pebblee with orenge cOltinge: 

common orenge. white end pale grey co ... .eh. 

Di.tinct .harp contact 

Mltri .... upported gravel; \M'IQraded; very poorly 

oorted; lar_t CIMt pebble-aized; common red. 

purple. orang. _ grey PlbbIea; matrix 

dominontly gritty I_y cllY loom 1 1 0YR 718. 

yellow. IPlckled); Ilightly aticky. elightly pI .. tic; 

m_in br .. king to coar.. block; few por ... 

• tlined dirk reddilh brown 16YR 2.6/2); few poda 

of unwelthered grey matrix. 

S_y cloy loom 11 OYR 618. brownilh yellow); 

very .hghtly Gritty; .tic:ky; pi_tic:; ItronQ meeti..." 

bloc:k .tructure; common fine por_ ataiMd blKk 

16YR 2.6/11; common p'" grey. or __ _ white 

coar .. IIh _ fine lopilli; white .t ..... tlYough 

unit. 

Di.tinct contact 

Mltri .... upported grlvel; ungraded; I.,geet deet 

pebbl .... ized; common grey. red, orange end 

purple pebbl .. ; mllrix dominontly griny I_Y 

loam 1 1 0YR 8/2. whitl); non aticky; non plMtic; 

m .... v.; firm; common poda of unweethtred grey 

matrix. 

Dj.tinet contact 



WFe 82" '84826 

Re'.rence MC"on 

Momber Unit 

thick ..... (ml 

0 . 1 8  

Whangeehu Form'lion 'i.,...., 0.68 

Whengeehu form.tlon y.,..., 0.26 

ON WHANOAEHU FORMAnON 

CumtA.1iwe 

thick ..... (ml 

6.30 

6.88 

7 . 1 4  

A2 1 

Deecriplion 

s.ncty 'oem (7.6YR 8/2. pinkieh white. with 

Of_" _ grey mott"" ; non eticky non pI.tic; 

fri_; .trong fine block .truet ... ; few grey; red. 

Of_. _ peIe yel.ow pe_; common light 

gr.y co., .. a.ld. 

G,adationel contact 

Metri ... uppOfled grevel; ungr_; I.gat cl.t 

ebble-eized; grey. red _ purple �; metri. 

dominent'y gritty ._y loem (7.6YR 8/0. white. 

_ckledl; we. co ... blocky .truet .. e greding 

downw.d. to m_ve. 

Otstinct contact 

Metri ... uppOf1ed greve'; ungrdeed; grey. red _ 

purple pe_; metri. dominem'y olightly gritty 

eandy loam; firm; non aticky; non p_tic; week 

blocky Itruetwe; iron .talined in upper 0 . 1  m. 



WF7 '2"111125 

Ref.rence HCaon 

Cowe_ overlying the Whoon_hu Fonnalion ar • •• pond in a cutting on the right .de 01 Old Relde Treck. on the ... t _ 01 the W'-'-"" 11_. 

-. llcm downeU .... 01 the conlluence 01 the Mengewhoorawhoora 'b .... with the W'-oeehu River. 

Fonnetlon Member 

Kat.i.k.. t.ptw. 

Mangawnerawher. teptv. 

Unit 

thickneee Cm I 

0.40 

0.46 

0.20 

0.20 

0 . 1 1 

0.23 

0.30 

0 . 1 8  

0.66 

0.30 

ON WHANOAEHU FORMATION VENEER UTHOFACIES 

C .... uI.dwe 

thIck_ Cml 

0.40 

0.86 

1 .06 

1 .26 

1 .36 

1 .59 

1 .89 

2.07 

2.62 

2.92 

A22 

DeacrCpdon 

S_y cley loam Cl 0YR 5/111. dietinct lumpy 

proli .. ; well developed; Wn.. 1_ mat.,iel; 

medilMn co., .. to fi .... nut -,ruct"'.; eome fine 

cr\Mnb; dom fi .... nut; prominent root �; 
dark raddioh brown. 

GrMt.tional cont.ct 

S_y cloy loam to oendy loam C l 0YR 5/6. 

Vellowioh brownl; diotinct l .... pV prolile; well 

developed; madi.... to line nut _ cr .... b 

.truet ..... 

Gr ad.tionoi contact 

Verv line a_v loam nO.5YR 5/11. yellowioh 

brown); moder.tllv developed fine nut .,-,et  cr....nb; 

numeroUl root ctwnnefs It .. ned red brown; 

common IClttered v.ry fine whit. pumice lepiUi; 

lew line whita _h cr.am c ..... C2.5Y 7/4. p. 

yellow!. 

Grad.tlon,1 cont.et. 

Very line e_y loam C l 0 .6YR 6111. yellowioh 

brown); WIll dlv.loped fine .-ld mediLm nut 

atruCI"".; numerow root c� •. 

Gritty e_y cl.y loam; w.1I developed madi .... 

_ line nut; common root � atainod _pie 
brown. 

Verv line e_y day loam nOYR 6111. Vellowioh 

brownl; well developed madium _ line nut; 

co., .. , .truet.... .-,d hII.yier then before; fine 

white _h acattarad throughout; root � 
Itained or...-.ge/y.llow brown; porOUl; non or •• y. 

Grad.tion.l cont.ct 

S_y loam C2.5Y 7/4·10YR 4/2. p. Vellow to 

dark grayiah brownl; promiNnt ,eliel in .. otion; 

very lirm; w .... ly developed madium _ line nut; 

numeroua root channela It.fled brown; fine whit. 

_h ecatterad throughout. 

Grad.tionel contact 

fine a_y clav loam nOYR 4/4·6/4. dark 

y.llowiah brown to y.llowieh brown); well 

dev.loped medium and fine nut; numeroua root 

channell It .. nod dark brown; line eah Icmerad 

throughout; diotinct raddioh t_; very prominent 

cracking. 

Diltlnct contact 

Very gritty e_y clay loam n OYR 6/6 y.llowioh 

brown); abundent grey very fine to co ... lepilli 

12.6YR 6/0 gravl; numer_ root chennala with 

brown cOlting; lirm; bulgy ,.Iiel; crackad exterior. 

Gradational contact. 

S_y cllv loam 1 1 0YR 6111 vellowioh brownl; 

moderately well developed line _ madium nut; 

f"M.Wneroua root chenneIe; very fine whit. ..tl 

Icattared throughout; dark brown root ctwnnefs; 
non Dr ... y; ebundent acattered cobb6el and meet 

pabblea It thoo b_ of thit unit. 



MA 1 &2210834211 

Ref.rence eec:tion 

M""eeli_ p"";ce .. nd end "" .. n ftuvi" orevol. ere •• poNd in the undercut be ... of the Meneedpo ... Str ..... c. 20 m IIbove I .. conftuence with the 

W"""-",, River. 

Fonnelion Member Unit 
thick ..... Iml 

0.2 1 .2 

4.6 6.7 

Mengltipone pumice lend 6.7 

0.6 7 .3 

0.4 7.7  

0.76 8 .66 

A23 

Deecrlpdon 

M ••• i v e l y  bedded fin. and medium 
queruof.ldapethic .-.. 

Gr_ conlecl 

Finely laminated ailt •. 

Alte,natlng beda Of ailtv a_. - I""i& o,ev 1_. 

Diatinct contact 

CI.t .. upported g,..,... _ .-.; ungr_; 
m";ve; _ent pile O,.V dlCitic pumice cI.to; 

common flee ... _ few pie ... of chatcG.!, deted 
!Wk-268 1 )  et 37,030 :t 730 V'" a.p. 

O .. tinct Contlct 

Finely lemiMted ailty • .-.cI. 

Di.tinet contlct 

CI.Hupported, w.1I rounded, w.1I .000ed 
andeaitic gr.y .... 



-'PI &2 1/11078 1 

Ref.rlnce eection 

Api1itl.' laheIl .r. exposed in I cutting bnide • treek which proyide. KC ... from the high Whengeehu Formalion lurt.ce down to low ,." ... on the _t 

benkllhe Whengeehu Riv.,. c. 600 m north of the conftuence betWH" chi! M_.tu Strewn and the Whan .... hu RiYlr. 

Form.lion M .... ber Unit 

thick ..... Cml 

0 . 1  0 . 1  

0.2 0.3 

0.36 0.66 

0 . 1 6  0 .8 

Bullot Formation NOlmlt •• Ilpilli ·2 0.06 0.86 

0.30 1 . 1 6  

0 . 1  1 .26 

0.2 1 .46 

Kewekewe Tephre 0. 1 6  1 .60 

0.3 1 .8 

0.3 2.2 

Apit.en lahars 0.86 3 . 1 6  

0.2 3.36 

Apitian leh.,. 1 . 1  4.46 

SECTION OBSCURED BnOW TIIS UNIT. BUT OVERUES WHANGAEHU FORMATION. 

A24 

Deac:riplion 

O.,k brown; topaoil 

Yellow brown IiIritty eendy etay loam; non Iticky; 

non pt_tie; or •• v; common le'tterd Wldeeitic 

,anda; fine nut and crumb atruet .....  

Very fine cl.t1upponed craea-bedded ....... 

Dj'tinet contact 

p.ce yellowi.h brown ._y 10 .... ; non Iticky; non 

pi_tic; non gre.v; moderately firm; blocky 

ItrUClure br." to medium nut with .ome c", .. nb. 

Common IClttered orenge and orey fine to co ... 

lapilli. 

Greded contact 

Pekt yeUowilh brown lendy ,ilt loem; non pt..,tic; 

non Iticky; non gre.y; firm; blocky .truel .... 

br.eking to medilMn nut .-'Id .om. crlmb. 

Common ICltt.red yellow end grey fine to co ... 

lapilli 

Gr eded contact 

p.c. yellowi.h brown ._y .ilt 10.",; .Iightly 

Iticky; non pI.tic; non gre.y; blocky It,uct ... 

br.eking to medium nut end cr\Mnb. 

G,eded contlct 

0.006 m thick whit • •  h cr • .", cak. et b_. 

gr�ing upwerd. into 0.04 m of fine to mediwn 

lapilli, gr�ing upwerda into 0.1 m of 

chelluoidit ... 

Di.tinct contact 

p.c. y.llowiah brown ailty loem; non Itjcky; non 
pI .. tic; non gre.y; firm bloeky .truet .... e. 

Greded contact 

Reddiah brown grjtty ._y cI.y 10.",; alightly 

Iticky; alightly pI.tic; well deYeloped fine nut _ 

crumb Itruet .... e; hi ... ; very cracked in face; 

common bleck end whit. v.y Co.rM aar'Id 

.cattered. 

Gr.c:ted contact 

Cleat1upponed ._ _ gr........ with few 

pebbl .. ; ungraded; m .. ive. 

Distinct contact 

Browni.h grey ._y 10.",; alightly eticky; Yery 

.Iightly pi_tic; non or •• y; medil.MT1 nut Md 

crumb .truet ...... 

CI.t1upported ...... _ g, ........ ; ung,eded; 

maaive. 



AP2 &2210584 1 2  

Ret.rence MCtion 

... oen ....... at, •• poNd in "'''K' cov.rbede bnide the Wt.ngaehu V-'I.,. Roed. c . ..  tun downetr..-n of Wytey· • •  ridge. 

Fonnelion M_, Unit 

thick ..... (ml 

0 . 1  

1 .8 

Apitien lahara 1 .6 

Api.i .... I_. 0.8 

Cum ..... tiv. 

thick"... (m I 

0 . 1  

2 

3.6 

4.3 

A25 

DHcriplion 

O .. k b,own ._oil 

G,_ eonlact 

PM greyi.h brown "lty cley loam; firm blocky 

I t r u c t ur.:  Kawakawa Tephr. lo cated 

_oxim •• ely 0,11 m from .he b_ of .10 ,_, 

Oi8tinct eonlKl 

CI •• -auppor.1ICI ._ and greyel; irw_y gr_ 

b_ grllCl .. upw .. Do '0 middle of unit then into 

normelly gr _ _  portion; Yery _'V 8«t1lCl; 
m_iva; co.,.., grevelly d_tl concentrated in 

middle and upper 01 uni.; cl... __ ul.. to 

aubroundllCl, I .. ger cl... commonly rounded; 

I .. g .. ' cl •• 0,08 m; common black and grey and 
few red lithic cl_la; common orey .-ld yellow 

pumice cl_'I; pumice cl..u commonly It.ned 

yeUowt.h brown. 

Diltinct contact 

CI.I-aupportllCl .-. and gr_; normally 

greded; m-.ive; Yery poorly .ortllCl; I .. geet cl.., 

0 . 1  m; cl ••• • ub_ul .. 10 .ubrounded; common 

grey end occ";o'* red lithic cl_ta; common grey 

end yellow pumice cl_tl; pumice datl 

commonly Iteined yellowiah brown. 



An .20/203101 

Ref.r.nce aecdon 

Apidan lehet. ar. a.poNd In • cunino betide Ohutu�.noehouhou Roed. In the Mangewhe'lwhe,. catctwnant. 

Formation M .... be. Unit 

thick ..... lml 

0.6 

0.4 

Kaweklwl reptva 0 . 1 6  

0.76 

Apitlln I.h.,. 0.3 

0.06 

0.06 

0.06 

1 .6 

Apitian lehefa 0.3 

Cwnulative 

thick ..... Iml 

0.6 

1 . 1 6  

1 .9 

2.2 

2.26 

2.3 

2.36 

3.86 

4 . 1 6  

A26 

Dncription 

Slivhtly g.itty o_y cloy loom 1 1 0YR 7/6. yell_); 

oIivhtly OIicky; oIightly pI_ic; g.e.y; blocky 

l,ruetUl" breaking to fine n..II -.1d crumb; common 

fine porI Iteinect p'" or......". o,aYi copmmon liv. 

'0011; common ocattered g,ey _ 01""", lOft fine 
_ medium lendo. 

G,itty oendy oill loom 12.6Y 7/4-10YR 7/4. pole 

yellow 10 yery pole brown); non oticky; non 
pl_toic; blocky otruct .. o breaking 10 fine nut _ 

crumb; cracked in face; common fir. pOl. 

a'''reed pal. yellowish OfIf"tQe; common lelttered 

block. g'ey _ white fine 10 medium 0_. 

Gr acted Contlct 

Slighlly g,itty o_y oilt; dominenlly while gl_y 

_h 12.6Y 8/0-8/2. while). wilh common 

chollozoidil" et b_; g,edee I4Iw.,do inlo aendy 

oilt loem 12.6Y 7/4. pole yellow). 

Di.tinet contact 

Very olighlly g.itty o_y oill loom 1 1 0YR 7/4-7/8. 

v"y pole brown 10 yellow); oIightly OIicky; oIightly 

pi_tic; btocky atructura breaking to fi .... nut end 

crumb; common fine PO'" .,tined orenae end 

bllck; common block _ 00""", fine _ medium 

.end, .elttered. 

Dj.tinet contlct 

CI .. t·,upported lendS; ung,eded; poorly lorted; 

I .. gnl cl_I 0.006 m; cl_1O _ul., to 

oub_ul .. ; common block _ grey lithic cl_o; 

common grey _ yell_ P""i .. cl_. 

Distinct contact 

G,itty o_y cllY loom 11 0YR 716. yell_); 

abundenl block. oo_e _ yell_ 10ft fine _ 

medium oendo; ..-ilic lopilli? 

Greeted contact 

CI_I_po.ted oendo; ungr_; _Iy oorted; 

I.,geel cl_I 0.006 m; common black _ grey 

lithic cl_'I; common gray pumice cl.'a. 

Gritty o_y 10,," 11 0YR 8/6. browniah yellow); 

non OIicky; non pi_tic; oIightly gre_y. 

Dj.tinet contact 

CI_t-e,-ooted .-. _ g,ovel; normelly 

g'_; very poorly lorted; I.,geel d_ 0 . 1 8  m; 

cl_lo oub_ul., to _ ........ ; common block 

_ grey _ few red _ _pie lilhic cl_lI; 

common orey end yellow pumice cl_la. 

Di.tinct contact 

CI .. t ... upponed anad with aome oravel; normally 

g.oded; v"y poorly oOOled; l.,golO cl_I 0.03 m; 

cl_to _ul., 10 M_ul.,; Common bleck _ 

grey end faw rad end PtA'pfa lithic cl_ta; common 

gray end yallow P\MT1ice cl .. ta; common P\MT1ice 

cl .. ta with yellow brown Itai,.. 

Di.tinct contact 



AI'l &20/203101 

...... ence eecdon 

Member Un" 

thick ..... (ml 

0.06 

0.2 

0 . 1  

0.9 

Apitian lahar. 0.36 

Cumulative 

thick ..... (ml 

4.2 

4.46 

4.66 

6.46 

6.9 

A27 

Dnc:ripdon 

Sonc!y cllY loom (2.6Y 7/4. pole yellowl; otigtllly 

Iticky; alightly pi_tic; Ihghtly or •• v; common 

fine por .. ateined orenge; few orenge end grey 

fine end medilMT1 ,and, ICltt.red. 

Gr_ comect 

Clat .. upported 1_ with occ";one! gravel; thin 

inver.ly gr_ b_ gr_ upw.,dl into 

_melly gr _ _  r portion of ""';t; very _Iy 

lorted; clall lubrouncled to rounded; .,unclant 

grey pumice clall; few grey. bleck. red onc! 

purple lithic cl_; _ grey lithic c _ _  ved 

in midddle of unit. 

Di.tinet contlct 

Very gritty .. qndy cllY loom (1 0YR 6/3. brownl; 

Iticky; pi_tic; ore_v; common grey, red end 

orange fine and medil.M'n Ianct. ,clttered; few fiM 

po, .. Itlmed orange yellow. 

Greded contact 

Clat .. upported Ionc! onc! gr_; thick inverMly 

greded beae gr_ upw.,dl into _melly gr_ 

upper portion; I.,_t clat 0.02 m; clatl 

lubrouncled to rounded; poorly lOfted; few to 

common grey onc! bllck onc! few red lithic clall; 

common grey end yellow pumice cl_tl; pumice 

commonly IteiMd orenge brown. 

Di.tinet contlct 

s.ndy mltrix·,upponed grlvet; norm.ly or-'ed; 

very poorly lorted; I.,_t clat 0.7 m; clatl 

lubanguf., to lubrounded; few black. orey and red 

lithic cl .. tl; common grey end yellow pumice 

cl .. tl; pumice cl .. tl commonly It .. ned yellowish 

brown end a',ongly weathered. 



TEl &201216102 

T. HwlIu .. Fonnatlon 10 •• ...,- In 0 cutting _do the Whon_hu Volley Rood 100 m below the junclion 01 Ihio ,_ wtlll & .. M NIhwtIY .1. 

Form.1ion Membe, 

Ngemlt •• lapilli ·2 

8u1lot Formation Ngem.t •• lapilh - 1  

ON T E  HEUHEU FORMATION 

Unit 

thick""o Im I 

0.2 

0.6 

0.4 

0.02 

0.42 

0.1  

0.36 

Cumulotlv. 

thick ..... lml 

0.1  

0.8 

1 .2 

1 .22 

1 .64 

1 .14 

1 . 1 0  

A28 

Deoc:riplion 

Oerk brown lopeoil, with Icatt.red T eupo 

Ignlmbrite Iendt:. 

Graded contect 

S_y cloy loom 11 0VR e/8. brownieh yellowl; 

oIivhtly eticky; eiiohtly pi_tic; g,_y; fino nut _ 

cn....,b atruct"l; few fine end medium roota; 

common gr.y _ 1 _ _  plo _ or_ acanorod 

lino a-.; f_ medium __ et.nod _pliah 

brown. 

G,odod contact 

G,itty a_y clay loom 11 OVR e/e. brownieh 

yallowl; eiivhtly eticky; aiUOhtly pi_tic; vory 

ore.v; firm blocky ItructWI br.eking to CoatM 

nut end few er..."ba; porCM.a; few medium por_ 

stained purplish brown; few live rootl; few O'IY 

land • •  c.n.�ed. 

Gr�ed contact 

Very gritty a_y cloy loam 110VR 6/8. yellowiah 

brown': Iticky; non pi_tic; yery O" .Y; common 

groy _ yallow _h to medium lapilli aconorod; 

lapilli commonly at.nod or_ brown; aiivhtly 

poro .... 

Diatinct contact 

G,iny a_y clay loom; aticky; eiioNty plaotic; 

gre.y; blocky at,ucture braaking to medium nut 

with few crumbe; porCMa; few fi .... to medium 

por .. , It .. fled YIUOWiah brown; common or.y end 

yallow _ f.w ,od _ _  plo _ aconorod. 

Graded contec:t 

V.ry gritty o_y cl.y loom 11.6YR e/8-1 0VR e/8. 

,addiah yellow to brownioh yollowl; common aoft 
_ pumicaoua g,oy. or _ _  polo yollow _ 

occ_ono! rod medium lapilli. acottorod. 

Di.tinet contact 

Very eiightly g,itty a_y cloy loom; plaotic; 

aticky; g,o_y; firm blocky atructuro bra" to fino 

nut _ crumb; fow medium por .. at.nod _pliah 

brown; common orenge mott_; tew to common 

grey land IClttl,ed; occaeionel lithic grev ... in 

b_. 



TE2 &2012118 1 6  

Te ....... u Formalion _ overlying coverbado .. e expoud in a cuning on lhe north lide o f  the North '.and Mlin Tr .... Una. c. 2 0  m obowe I .. bridging 

poinl over the TokIahuru !liver. 

formalion Member Unil 

lhick ..... lml 

0.2 

0.7 

0 . 1  

BuUot Formation 0.2 

0.2 

Bullot Form.tion 0.3 

0.4 

0.2 

0.6 

T e Heuheu Formation 

CwntAe1ive 

thick ..... Cm' 

0.2 

0.8 

1 .2 

1 .4 

1 .7 

2.1  

2.3 

2.8 

3.8 

A29 

o..criplion 

Dark brown topeoil 

Very gritty e_y clay loam 12.6Y 6111. lighl olive 

brown); non Iticky; non pI ... ic; o,e.y; 

moderalely developed fine nut _ crumb 

ItructLWe; fr;"; few orey .-.d red ...... 

ecettered Ihr_hour; common pole cream gl_y 

Teupo Ignimbrite pwnic. aande in upper 0." m; 

common root •. 

Gr *'-d contact 

S_y clay loam 1 1 0YR 718. yellow'; non elicky; 

non pl .. tic; elightly gre.y; weak blocky atruet .. e 

br.ak.ing to medium nut with lome crumb. 

G,eded contact 

Very gritty .endy cley loam 1 1 0YR 416·1118. dark 

yellowia" brown); non Iticky; non pI_ic; very 

ore.y; blocky Itructure breeka to week medi� 

nut ond crumb; very por ..... ; por . .. lined _plm. 

brown; common to abu'1dent pet. yellow medi-..n 

end co., .. lapilli Icattered throught. 

Diltinet contact 

Gritty .. ndy clay loam; .Ightly "icky; elightly 

pl .. lic; gre.y; moderalely developed co., .. nut 

with lome crumb; few medit.m pot.. .teined 

p .. plilh brown; elightly poro .. ; common ngrey 

ond few orenge _ yellow lendo Icettered. 

Gritty londy cley loam; elightly 'Iicky 12.6YR 614· 

6/6. reddiah brown to red); non ptMtic; very 

gr ... y; blocky ,truelur. br .... to fine nut .... 

cr...nb; few mediLWn por... at_ned btown; 

common orange. yellow. black _ grey •• eII_ed 

medilMn ..-.d co., .. lapilli. 

Diltinet cont.ct 

Slighlly gritty e_y clay loam 12.6YR 414. r_m. 

brown'; elightly eticky; nor'I pI.tic; gre.y; blocky 

Itruet .... bre .. to we .... v deYeloped co., .. nut 

and .ome crumb; common por_ atained brown; 

common bleck. or_e _ grey fine ._ 

acattered throughout. 

Gritty .ondy cley loam 1 1 0YR 4111. dark yellowm. 

brown); non aticky; non pt.-tic; ore.-y; common 

acatt.red .andf. end or....... and occ_one! 

cobbbla _ bouIdera; colluvium. 

Diltinet contect 

Very gritty ._y cley loam 11 OYR 1118·618. 

brownilh yellow 10 yellowilh brown'; non .. icky; 

non pl .. tic; yerv ore.V; 8bundent d.-t· 

lupported . .... ply bedded. well aorled or_e _ 

common grey fine to medium lepilli; .. rong black 

manganese .teming. 

Diatinet contact 

CI .. t·,upported _end and grayel; irwerHlv greded; 

weekly bedded; very poorly lorted; I.,gal cI.1 

1 . 1  m; cl .. ta enguler to rounded, commonly 

aubangular; common grey end orenge and few red 

ond p .. ple lilhic cl.lI. 

Di.tinet contact 



TEl .2012115. 1 6  

Fonn.don Membel Unit 

thick"..1 Cm I 

0.36 

0.06 

0 . 1  

0.46 

Cwnulativ. 

_ ..... Cml 

4 . 1 6  

4.2 

4.3 

4.76 

A30 

Dnc:ription 

V.,y lightly gritty I_y cllY C7.6YR 6/8-10YR 

6/8, reddilh yellow to btownieh yellow I; non 

Iticky; non pi_tic; very or •• v; fine nut and lome 

crumb; ebundont or_ _ few grey I"_'Y 

w •• the,� medil.m to co ... lepilli. 

Di.tinet Contlct 

Slightly gritty I_y cllY loom; blocky IIruet .. e; 

few bleck, grey, or _ _  white fine lepilli. 

Greeted Contlct 

Gritty I_y cllY loom; non lIioky; non pI.tic; 

very gre.y; _ont loft w.ethered or_ 

medium end co., .. lapilli. 

Di.tinet contact 

Very Ilightly gritty I_y cllY loom; lIightly 

sticky; non pI .. tIC; very or •• y; few black and 

white •• nd, IClnered; common tine pot .. eteined 

yellowiah orange. 



TOl 52 1 120 .. 77 

Reference MCtlon 

T, .. oturn ... In growth pooIdon "e e.poood In the unde,cut be .. o of • trlbulllry of the Mongowhe,.whe, • •  Ir .... on the Ioh •• of O, ........ u "'*I. �. 

' .& km northooot of the junc:don of tno ,ood with Old Fleldo T,od<. 

Form.tion Unit 

tnckMOO (m) 

0.6 

0 . '  

0.6 

0.3 

Cumuletive 

tnck_ (m) 

0.6 

0.7 

1 .2 

' .6 

A3 1 

Deoc:ription 

Silty ._ ( ' OYR 3/3. d.,k brown); non oticky; 

non pI.tic; olightly g" .y; 'ew or_" ._ 
Icatt.red; common liva rootl; faw meng ....... .-Mt 
iron nod ...... 

Gr.ded contact 

Bedded oilty diotorn_DUO oodimont 1 1 0YR 4/3. 

brown). with f_ gl_y fino lopilli _ .h; ,_ 

yellow;'/> brown mottloo. 

Distinct contact 

G,itty o_y cl.y loom 11 OYR 3/2. ..,y d.,k 

g,.y;'/> brown); olightly Iticky; Ilightly pI.tic; 

gre_v; firm bloeky "ructure; common twigl. 

rootl, bit. of wood and tr .. Itumpa, dated (Wk.. 
1 7731 et 7.800 � 10 ye.,o 8.P .• in g,owth 

pOIitlon. 

G,eded contact 

Gritty oilty 1_ ( ' OYR 3/2 . •  e,y d.,k g,eyilh 

brown); m ... ive; firm; non atick.,.; non pi_tic. 



T03 $2 1/287872 

Ref.rence Meaon 

Onetapu and Tano-tu Formadon .r • •• poNd in bluff. on the ... t Mnk of the Wt.no-hu River, c. l .6 km dowrwtrHfn of the bridgino point of Street... 

_ over the WhIIn_hu RiYer. 

Formadon M .... ber Unit 

thidt ..... (ml 

Onetapu Formation Onh 0.4 

0. 1 1  

Ong 1 .8 

0.09 

Onetapu formation Ong 1 . 1  

0.6 

Onetapu Formation Onl 0 . 1 6  

0.9 

Cumuletiye 

thidt ..... (ml 

0.4 

0.61 

2.31 

2.4 

3.6 

4 

4 . 1 6  

6.06 

A32 

Detcription 

S_y metri ... upported grevel; inverMly gr_ to 

middle then normelly gr_; yery poorly eorted; 

I .. _t el.t 0.011 m; et... __ ul.. to 

lubrounded; _ent bloeIt _ eommon grey 

_ lew red _ loft white _ or_ lithie 

el.tl; metri. eolour 2.6Y 4/2. d .. k greyiol> 

brown. 

Di.tinet non-eroe;ONiI contac1 

Fine I_y 10 ..... ( l OYR 6/4- 2.6Y 6/4. yellowiol> 

brown to light oIiYe brownl; non Itidty; non 

pt_tic; weekly developed fine crumb; occeeionel 

lendy olive grey hard endeeitie pumiee et ... ; 

oce.ional 'eworked T eupo Ignimbrita pumi� 

gronul" _ pieeee 01 ehereoel. 

Greded contact 

CI.t-Iupported .. ndl (2.6Y 6/2-4,/2. greyiah 

brown to d.,k greyil" brownl: diatinct mm thick 

grllde upwards into cm thick becM; norm .. ly 

grlded; poorly lorted; I .. g .. t el.t 0.02 m; el ... 

lubang"-'a, to rounded; common black .-ld few 

grey. red _ purple lithie el.tl; eIIundent grey 

pumice cl_I.; few IteiMd or.,.. end lOft; few 

Icattered reworked Taupo Ignimbrita cl_tl. 

Di'tinet contact 

Gritty I_y oilt loem 12.6Y 6/4.light oIiye brow"l; 

Iriellle; non Itieky; oIightly pI.tie; Itieky; weekly 

developed fine nut end cfl.M'nb; common eandy 

end_ilie and reworked T eupo tgnimbrite cl ... ; 

common live root •. 

Gr Ided eonteet 

CI_t-Iupported 1-. _ gr ........ 12.6YR 4/2 

derk grey'" brown. appe.1 mott6ed olive .-ld 

greyl; normelly gr_; poorly lorted; I .. _t el.t 

0.006 m; m_vely bedded gr_ imo _r 0.1 

m with 'aint lami""; cl.tl lub.-.gul. to 

lubrounded; common black .-ld few red .-ld grey 

lithic cl_tl; common grey pumice cJ ..... 
commoNY It." orenge; few well rCM61ded 

Taupo Ignimbrite or�4td pwnice cleeta; few 

live rootl. 

Diltinct contact 

Sandy loem 12.6Y 6/4. light oIiYe brownl. with 

'ew Icattared oravel..u:ed lithic cl ... ; weekly 

denloped bloek br.eking to fine erumb; eommon 

rootl. 

Gr ected contact 

Muddy matrix .. upponed grav .. ; W1Grllded; very 

poorly lorted; I .. _t el_ 0 . 1  m; et ... 

lub_uler to lubrounded; 2.6Y 4/2. dirk greyiol> 

brown with 7.6YR 6/6. Itrong brown. mottlel; 

abundant grey and common black and few red .-ld 

few white 110ft and commonly It_,. orenge) 

lithic cl .. tl; cI.t. commonly .tained orwtOtl. 

Diltinct contact 

Slightly gritty I_y oilt loem 1 1 0YR 6/8-6/6. 

brownilh yellow I; non Itieky; non pI.tie; eommon 

medium por" Iteinee! d .. k purpliol> brown; 

common creamy T eupo Ignimbrit. pumice granuta 

in upper 0 . 1 6  m; lew or_ line to medium l.plli 

leanered. 

Graded contact 



TG3 521128787 2 

Ref.rence eection 

Mombe, Unit 

thick ..... (ml 

0.6 

T ..-.gatu Formation 2.6 

T angatu Formation 0.4 

T ana.tu Formation 

T angltu Formation 20 

T engltu formation 2.8 

0.76 

T angltu Formation 6. 

T angatu formation 1 .  

Cumulative 

thick ..... (ml 

6.06 

6.66 

11 .06 

9.46 

1 6.46 

36.46 

39.26 

40 

46 

63. 

A33 

Dncription 

CI .. I-oupporled .ond.; 1 0YR 6/3. brown; 

m_ive; laminee; ungreded; I.gal et .. t 0.2 m; 

cl .. l. .ubrounded to rounded; poorly aorted; 

common black ond few red lilhic et .... ; abundanl 

gr.y hardv .. ieul ... pt.mice cl .. t •. 

Di.tinet contlct 

Slighlly gritty aondy loam (1 0YR 8/4. light 

yallowiah brown); non alicky; non pI .. lic; waakly 

developed co., .. nut end crumb; fine to medil.lTl 

grey pumice lande ICln.red; common por_ 

"lined black; common fine root •. 

Distinct contact 

CI .. tlUPPOrted .and, end Gr.u..; mMaivI; 

di.tinet cm thick bed.; mode'ltlly lorted. 

Di.tine! contlct 

CI .. I-aupPo,led gravel; poorly aorted; ungreded; 

common black lithic cl .. tl; common grev pumice 

cl .. ls. 

Distinct contact 

CI .. I-oupported gravel ( 1 0YR 3/2. very d.k 

greyish brown. lpeckled1; normally greeted; diltinet 

cm lhick bed.; I .. gal et .. t 0.2 m; cl .... 

aubongular to rounded; very poorly aorted; 

common black and few red and occ .. ional lott 

white lithic d .. ta; common gr.y pumice; 

oce .. iona' T Irti.r.,. .ilt.tone pebble8. 

CI .. I-oupporled aond ond gravel; dialincl cm thick 

beda. which follow the channel config ... lion; 

ungreded; largesl cl .. 1 0.06 m; cl .. ta aubangLII. 

to rounded; very poorly sorted; common black and 

grey ond few red lilhic cl .... ; occaaione! gray 

pumice cl .. ts; occ_ional Tertiary siltltone 

pebbl ... 

Diltlnct eroaional contact 

CI .. t-oupporled aond and granulea (1 0YR 3/3. 

dark brown. apeckled); dialincl cm lhick _; 
ungreded; largesl cl .. 1 0.01 m; et .... aubrounded 

to rounded; abundant orey plMT1ice; common �ack 

and orey and few red lithic eI .. ". 

Gr eded conlocl 

Pale orange aondy loam. 

Gr acted contact 

CI .. I-aupporled aond ond gravel ( 1 0YR 3/2.very 

d .. k gr.ytall brown); ungreded; diatinct cm lhick 

beda; largesl cl .. 1 0.02 m; cl .... _angul. to 

rounded; poorly aorted; common black ond gray 

and few rad lithic cl_ta; abundant orey plMT1ice. 

Diltinct contact 

CI .. I-oupported aonda ond gravela ( 1 0YR 8/2. 

lioht brownish orey); di.tinct em thick beda; 
inverael" Graded; laro_t cl .. t 0.0 1 6  m; cl .. u 

aubrounded 10 rounded; abundanl grey pumice 

cl .. ,,; common �ack. orey and few red lithic 

cl .. ts. 

Diatinct contact 



TQ3 121 1287872 

Re, .. ....,. oection 

Formation Member Unit 

thickne .. (ml 

T enoltu Formltion 1 .  

CW1'nJl.avI 
thick_ (ml 

64. 

A34 

DeKription 

CI.t auPpo,ted a_a (1 0YR 8/2-8/3, light 

browniah grey to p"e brownl; ung,eded; laminae; 

poorly aorted I._t etat 0.006 m; etata 

aubrounded to ,ounded; common black end 'ew 

,ed end grey lithic cl.la; .t>undenl grey pumice. 



TG4 &21 1210887 

Ref.rence eecoon 

Tanoetu Form.lion i, a.poNd in . m_till pit on the we.t benk 0' the Wtwnoaehu River. on the 11ft .. de of Suachanl AGed. 

Form.aon Member Unit 

lhick ..... (ml 

0.66 

T angatu formation 0.22 

0.43 

T angltu Formation 0 . 1 8  

0.26 

T enaltu Formation 1 .2 

0.4 

T angltu Formation 1 .7 

0 . 1  

T log.tu Formation 0.6 

0.1 

Cumulaliva 

thick ..... (ml 

0.66 

0.87 

1 .3 

1 .48 

1 . 73 

2.93 

3.33 

6.03 

6 . 1 3  

6.73 

6.83 

A35 

Dftcriplion 

Grilly ._y clay loam 11 OYR 6/8. yellowiah 

brownl; .Iightly aticky; .tightly pI .. ,ic; .tightly 

gra .. y; blocky atruct .. e breaking 10 waakly 

deYeloped fine nut .net cn,mb; common tine roota; 

.callarad T _0 Ignimbrila lapilli in lop O. I m; 

common .callarad black _ gray _ or_ 

.-.. 

Greeted contlct 

CI .. , .. upportad ._.; inveraely graded; diatinc1 

mm lhick laminae; poorly .ortad; (ar_, cl .. , 0.3 

m; cl .. ,. rounded; common grey _ black _ 

few red lithic cl_la; few dacitic pumice blocU. 

Di'tinet contlct 

Grilly ._y clay loam 1 1 0YR 6/6. yallowiah 

brown); non eticky; non pi_tic; gr •• y; blocky 

.truet .. e bre .. to moderately dveloped fine nut 

and crumb; common gray end black end few red 

lande ICluered; few orenge mottla end It ..... on 

cl.tl. 

Graded contact 

Cleal·.upported ._a; ungraded; dislinct mm 

thick laminae; largata cl .. t < 0.006 m; cl .. ,. 

.unangular to aubrounded; abundant bI.ck _ 

common grey lithe cl .. lI; few to common grey 

pumice cl .. tl. 

Greeted cont.et 

Grilly ._y loam 12.6YR 4/6·10YR 4/6. rad to 

dark yellowish brown); non aticky; non pi_tiC; 

firm btocky Itruet.... ; common por.. at.Md 

black; common black _ faw yellow .ande 
acauered. 

Gradad contact 

CI .. t .. upportad a_ _ gr ........ ; ungraded; 

m_ive; very poorly aorted. 

Diatinct contact 

CI.t .. upportad. well .ortad. wall rounded dacitic 

pumice oravel. 

CI .. t .. upportad gravel; weakly inv ..... y graded; 

distinct cm thick bedding: very poorly lorted; 

largest cl., 0.03 m; cl .. ,. angualr to .ubrounded; 

common blacka nd grey end few red lithic etMtl; 

common grey pumice clMtl, becoming .tMJndant 

in upper 0.6 m of unit. 

Dit:tinct contact 

S_y loam; non aticky; non pI .. tic; firm blocky 

Itruet...,.; few to common grey. black end whit • 

• _a ac.ttered throughout. 

Cleat·aupportad ._. _ gr ........ ; ungradad; 

distinct cm thick bedding; ab\n:Iant black and few 

red littMc cl .. tl; common grev pumice cl .. tl. 

S_y loam (2.6YR 4/2. waak radl; non aticky; 

non pl .. tic; common Grey end black 1and8 

.cattered throughout. 

Graded contact 



T04 $211280887 

Ref.ranc. eection 

Form.don Member Unil 

lhick ..... Cm) 

T angatu Formation 1 .6 

T angatu Formation 1 2  

T angatu Formation 4 

0.1 7 

T angltu formation 1 .2 

T ang.tu formation 1 .6 

CumuAa1ive 

lhick .... , Cm) 

7 .33 

1 9.73 

23.93 

2 4 . 1  

26.3 

26.8 

A36 

o..cription 

CI .. t1upported land and orenulee; normaUy 

graded; distinct cm thick bedding; yery poorly 

lorted; lorgeol clal 0.02 m; clato lub_ulor 10 

lubrounded; common block end few red lilhic 

cl .... ; abundant orey pumice cl_ •• ; occasional 

T ertiory liltolOO8 pebbleo. 

Dfatinct contlct 

Clal-tlupported groyel; normally greded; yery 

poorly lorled; dillinCI cm lhick bedding 

IhiougnoUl unil; bedding dominanlly norizonlal end 

continuoUl over at .... t 1 m. _though at m.gi,. 

10 unil bedding io liMply inclined. end groupo of 

bedl .. paroled by Ienoeo of oill; In baal 6 m 

diacontinuoue lonn of aand and grenule matrix­

lupporled groyel; lorgeal clal 1 .6 m; clato 

lublngullr to rounded; commonly aubenguler; few 

Te,tiary Iilt.tone rip-up cl.t.; common black end 

,ed lithic clastl; common grey pumice cI .. t • . 

Di.tinet contlct 

CI .. t-Iupported oravel; thin inv.rMly Graded b .. 
grad .. upwerda into normelly oraded mein upper 

portion to unit; very poorly .orted; distinct cm 
lhick lomin .. IhiougnOUl unil; I .. geel cl_I 0.07 

m; clatl aubangual, to rounded, commonly 

lubrounded; common black and grey end few ,ed 

lithic clatl; common Grey pumice cl_ta. 

Distinct contact 

Gritty .. ndy lill loom C l 0YR 3/3. d .. k brown); 

struct ..... el ... ; di.continuo ..... 

CI_t-supported • .od end grenuln:; ungrededj 

diolincl cm lhick bedding; poorly IDrled; I .. geel 

clal 0.0 1 6  m; clato lubongul .. 10 rounded; ; 

common black. or.y and red lithic cl .. ll; common 

grey pumice cl .. ta; OCC_iOM Terti.,y ailtltone 

pebblel. 

Distinct contact 

Clal-Iupported .. ndl and gr""""; ungreclecl; 

dillincl cm lhick bedding; poorly lorled; I .. geel 

cllSl 0.01 m; clato lub_ular 10 rounded; 

common black end few red and white lithic cl_la; 

abundant O,ey pumice cl .. tl. 



T08 52 1 12788 •• 

Ref.rence eecDon 

of . 
Tanootu Formation I. expooed In a pit on the w .. t b ... of the When_hu River. on the right oIc1eLStrllCheno Road, fo.CA-nj N..eh . 

Formation Membar Unit 
thick ..... (ml 

0.3 

T WIg.tu formation 0 . 1 6  

0.3 

0.2 

Bullot formation Ngomll.1 Ilpilli ·2 0.06 

0.1  

T engatu Formation 0 . 1 2  

Bullot Formation 0.1  

0.26 

ON TE HEUHEU FORMAnON 

0.3 

0.46 

0.76 

0.96 

1 . 1 

1 .22 

1 .32 

1 .6 7  

A37 

DHcription 

Gritty landy cllY loam; non Iticky; non pi .. tic; 
afiohtly gr •• y; fine crumb .truct�.; common 
orang •• black and grey landl ICltt .. ad; occaoional 
grlvel; common fine roota; �.,. cricked in 
f .... 

Greeted contlct 

Dilcontinuoua _ of cl .. ,_Of1ad. poorly 
.000ad • •  ubangul .. and lubroundad land •. 

G, eded contact 

V.ry gritty .andy clay loam (10YR 616. yellow;.n 
brownl: non Iticky; non pi_tic; alightly 0" .'1; 
common orenge and black ,..-.de leatt.red. 

Graded contact 

Clast·aupported land.; IM'IQraded; mm thin 
laminae; poorly 10Uad; 1 .. _, cl .. , 0.01 m; cl .... 

lubrounded and rounded; abundant grey pumice 
clatl. 

Distinct cont.ct 

Very gritty .andy cllY loam; ebundan, orange and 
common bllck.oray end yellow medium and 
co., .. lapilli. 

Distinct cont.ct 

Very gritty Ilndy cllY loam (1 0YR 616. yellow;.n 
brown); non pi_tic; non Iticky; Yety or ... y; 
blocky Itruc,ure; common orange. black and 
cream ,and, le.tt.red. 

Gr aded conllC' 

CI.t ... upported ,anda; ungreded; poorly lOfted; 
distinct mm thick laminae; I_geet cl .. t 0.01 m; 
clall angul., to lubrol..nded, commonly 
Iub<ounded. 

Distinct contlct 

Very gritty landy cllY loam; abundan, orange and 
common bllck grey end few yellow medium end 
co., .. I.pilli. 

Graded con'ac' 

Gritty lonely cllY loam ( 1 0YR 616. yellow;.n 
brownl; Iligt>tly lIicky; v .. y lIigt>tly pI"'ic; v .. y 
gre .. y; blocky IIruc'ure bre" '0 fine nut and 
cr\Mnb; common oranrge and black end few white 
sends aClttered. 



Figure A.I Map showing localities of sections A - N on the southern edge of the 
Mount Ruapehu ring pl ain. 

A38 



A T20/31 •• 0 1  

0 ......... Fonnelion depoeito we ex� I n  e low te" ... on the _ t  _ o f  the W,-,,", " .... , on the no.th ... o f  atote N .... ey 48.be_ 
T""." '_ end reil bricl_. 

Fonnetlon Unit 
thick ..... Cml 

Onetepu Formation Onk 0.36 

Oni 0.30 

Onetapu FormatIon Onh 1 . 10 

Onetepu Formation Ong3 0.1 

Ong2 0.46 

Onetepu Formation Ongl 0.7 

Onetepu Formation Onl O.B 

0.3 

Cumuleti ... 

thick ..... Cml 

0.36 

0.86 

1 .76 

1 .86 

2.3 

3 

3.B 

4 . 1  

A39 

IHecrlption 

O .. k brown topeoil 

G._ conteet 

Sendy metlix�ed "''''''; norm_ly 11'_; 
v .. y _Iy oorted; 1 .. __ clMt 0.8 m; clMto 

_ul.. to .00000000, commonly eub_ul .. ; 

common bleck end lI.ey lithic cl_. 

O;'tinct _Gelone! c_Kt 

Sendy met'ix�ed v .. y c _ __ end 
grlvel; alightly norm" oreded; v_v poorly 'Ofted; 
I __ t cl.t 0.07 m; clMto _ul .. to eub_ul .. ; 
common black end Grey end few white lithic 

c_t •. 

Ot-tlnet non-eroeionel contact 

Sendy mOI,ix .. upported lI,evel; _m_ly 11'_; 
ve,y poorly eOlted; 1 .. __ clMt 0.8 m; c_ 

oubrOlA'>ded to ,0IA'>ded; common lI,ey end bleck 

end few ,ed lithic cl.to, commonly pined on 

aurfle.; occ..;or* or.-.ge �.,.. on Ceetll; met,ix 

colour 10YR 6/2, lI,eyi8h brown. 

Dtstinct non-eroaional contact 

CI.I .. upported fine to medium eend; medium to 
poorly .orted; UI1CI'-; feint mm thick lerni"..; 
1 __ 1 cl.1 < 0.006 m; common bleck end lI,ey 

lithic C .. tl; common root •• 

CI.I .. upported ._ end few "''''''; occ_one! 

c _ _  bouIcIero; _m_ly 11'_; poorly 
.000ed; I .. _t cllet 0.6 m; cI_ eub_ul .. to 
,0W1ded; very faint mm thick lemi.,..; common 
or.-.ge Itai,. on ceau; common gr.y end few ,ed 

lilhic CMIO; few to common pumice; _ 0.1 m 
weekly dev"oped C2.6YR 6/8, d .. k .edl lI,iny, 

f,i_, non eticky non pI.tic oilty __ with 

common root •. 

G,8ded cont.ct 

CI.t"UPPOlted ve.y co_ ._ _ ",''''', 
oreding upwarda into clMt...upported ,anda which 
.. e lointly l..nineted; norm_ly 11'_; v.y poorly 

oorted; I .. gat clMt 0.4 m; cI_ eub_ul .. to 

rOt.M"'ded. commonly lubWtQuI.; common grey and 

bleck _ few ,ed _ _pie, occ_one! herd 
while lithic clMto; few p. lI.ey pwnice cI_. 

O .. tinct no-eroei� contact 

Muddy met,ix_OIIed 1I • ..,el; UI1CI'-, 
_though bouIdero .. e concem,eted ..... to the 
top; v.y poOlly .00ted; 1 .. __ clMt 0.10 m; 
clMto _ul .. to ,00000000, commonly �uI .. ; 
cobble _ bouIcIer-.ized cI_ commonly 
oubrOlA'>ded to ,0IA'>ded; common lI'ey bleck _ 

red end occ';oneI white lithic cI_ta; common 
orenge red at .. ,.. on et_ •• ; matrix COhMM' l OVR 

4/4, d_k yellowi8h brown. 

Muddy met,ix .. upported 11'_; cllet .. ich; 
UI1CI'-; very poorly .orted; I .. _t etMt 0.02 m; 

cl." .ub_ul.. to ,00000000, commonly 
.ubroundecl; common bleek _ lI'ey _ few .ed 

lithic cI.to; common .ed _ 01_ etei .. on 

cl .. to; mat,ix colour 10YR 8/8·7.6YR 6/8, 

browmh yellow to I1rong brown, mott ... oIiv. 
g,ey·orenge. 



• T21 /3 1 0111 

Onetapu fonntItion _poeita .... .. poNd in a low '."ee. on the WHt MM. 0' the Whangeehu Rive,. 

_lion Member 

Onetapu formation Onh 

Onetepu Formation Ong 

Onetepu Formation Onl 

Onetepu Formation Ond 

T aupo Ignimbrite 

Unit 

.hick ..... (ml 

0 . 1 2  

0. 1 2  

0.4 

0 . 1 6  

0.6 

cw",,..1ivI 

thick ..... (ml 

0 . 1 2  

0.24 

0.84 

0.79 

1 .39 

A40 

Dncription 

Sendy m.trix1upponed aend end gr ..... ; 

LM"Igreded; vlry poorly lorted; cont"'" few cle.t. 

of reworked will ,O\.nded T......,o Ignimbrite ,... to 

itl b ... 

O .. tinct non-eroeional contact 

CI •• _por.ed medi.." '0 very co_ aend; 

tAlgraded; m";vI. 

Oiatinct non-eroeionel contact 

Muddy matrix_poned gr ..... ; ungreded; very 

poorly lorted; mlt,i. colCM.W 1 0VR 6/1 , gray. 

Dietinct non-er�onaI contact 

Particle lupported • .,...; ungraded; m"';v •. 

Oe-tinet nort-eroeioM contact 

Dominantly gl_y line .h end 1"';lIi, ov.rlain by 

c. 0.06 m 01 wall rounded,wall aonad whi.a 

pl.Mnice gr IYII •. 



C, T2''''.817 

o ...... u """-lion depoeI .. .,e .. � in the _I "'" 01 the WeitenGi ab ..... 1i00 m _ ... i .. confluence with the W,*,-"" 11_ . ..... below the 

bridtino ..... nl 01 the T",eId ... Volley "'*I ove, the WeitenGi en..". 

"""-lion Membe. U"I 

thiclo ..... Cml 

o,...t�u formation Ono 0 . 1 6  

Onetepu fOf'mation Onn 0.66 

0""1 ..... Formalion On; 0.30 

Onetepu Formation On' 1 . 1  

Cumulelive 

thick ..... Iml 

0 . 1 6  

0.8 

1 . 1  

2.2 

A41 

Deecriplion 

Sendy mel.ix_oned g, ..... ; ung._; -v 

_'V .oned; '''0-1 d_ 0 . 1 6  m; d_ 
.ub_ul., 10 eubrounded. 

Cl.l_oned _; ung._; _'V aOt1ed; 

,.,_1 cl.1 < 0.006 m. 

Otatinct non-eroeional contact 

Muddy meltix .. upponed g ..... ,; ung._; very 

poorly oorled; ,.,_1 d_ 0.06 m; d_. 
oub_ular 10 .ounded. commonly oubtounded. 



C2 T2 1 13 1 711. 

"-, ....... _lion 

O ... -.pu Fotmellon de ....... ... ex� In the _t _ 0' the W .... ngl SlI ..... 100 m ..... lI .... 0' I .. confluence with the W,,--,,", IIv ... iIIId ....... 
the bridglno point 0' the Tut ........ VeIIey ftoed 0 •• ' the W"_gI .lI .... . 

Onetapu Formation 0"" 

Onetepu Formation Ong 

Onetapu Formation On' 

Unit 

thick ..... lml 

0.6 

0.30 

1 .3 

C.."uleti",. 

thick ..... Iml 

0.6 

0.11 

2.2 

A42 

o..crlptlon 

Sandy met,i.�ed g, ..... ; n«molly g,_; 

• .,y poorly .otted; ler_t cI_t 0.03 m; cI_. 

_uler to oubt_. commonly __ uler; 

common block end grey end ,_ ,ed end 
GCc_one! or_ end white lithic _; 
occ_one! reworked T_o Ignlmbrite cI_; 

met,i. col .... 2.6YR 4/4·1 OYR 4/4. ,eddieh brown 

to derk yellowieh brown. 

CI_ .. uppotled eondtl; n«molly g'_; feint mm 

lerni .... ; ler_t cI_t < 0.006 m; cI_ 

.ub_uler to .ubt_; 0 • .,011 col .... 1 0YR 

3/4. derk yellowieh brown; common fine ,oota. 

Di.tinet non--e,MiOf'Wll contact 

Muddy matri .... upported grayet; normally orlded. 

with cl_t-rich b_; yery poorlV .orled; I_o-t 

cl_t 0.1  m; cl_to .ub_uler to oubt_; 
common black. end Grey and few red, orenge .-1d 

white cl_to; m.t,i. col.... 1 0YR 4/4-4/2. derk 

yeUowieh brown to dwk. greye.h brown, with 

orenge mott .... 



D T21 /301171 

on 
0 ......... Fotmelion de,..... .. ... .. poNd In • chennel cut Into Teupo IgnlmbriteLthe wnt _ of • •  11 .... which dr ..... LIke 0_ ........ 

unt 
thick ..... Cm' 

0"" 0.6 

Onetapu Formetion Onj 0.6 

o,...t� Formation Onn 0.4 

Ong 0.4 

1 .6 

0.6 

1 .2 

1 .6 

2 

3.6 

A43 

Deecrlpllon 

CIMt-.UPPOfted ._.; o..rogredecl; _'y .orted; 

m .. ive: few to common black. o,ey end red lithic 
cl_ta; common grey pumice et_ta. 

Di8tinct non-eroaional contact 

Muddy met,jX1&JI)pOfted gravel; normally orllded; 

yery poorly eoned; I_geet et_. 0.1 m; etMte 

Ingul.. 10 rounded, commonly oubengul .. ; 

_anI grey gl_y lilhic clMIa; c ......... , filling 
lenticul .. depooil. 

Distinct ".",.., .... 0Ni contect 

S_y mllri.-eupported grn.'; inYerNly gredecl; 

very poorly .orted; '''gell clMI 0.04 m; cl_ 

Ingul .. 10 rounded, commonly oubrounded; 

common grey _ f.w red lilhic cl ... ; channel 
filling lenticuler depoeit. 

Di.tine! non-er08ion.l contact 

CIIII-.upporled •• nd.; o..rogredecl; poorly lorted; 

m ... ive; common g,ey pl.M'nice ct.u; � 
filling I.ntic ...... ' depoeit. 

Di.tlnet .rosional contact 

Dominanlly gl_y fino ah _ lepilli, wilh pie_ 

of ch.coat, 



El nl /303l77 

o ...... u Fonnalion depoel .. er • .,.....- In the no_nmoo • ...,lIon In I ....... pi. on I _, bend on the ... , ..... 01 the W� IIIwer. 

Fonnalion Membe, Unil 

thick ..... (ml 

Oni 0.4 

Onetapu Formauon Onn 1 .6 

Ong 0.7 

0.1  

Onetapu Form'lion Onl 0.76 

0.06 

Onetapu Formation One 0.9 

T aupo Ignimbrite 

Cum�IIIWI 

thick ..... (ml 

0.4 

1 .11 

2.6 

2.7 

3.46 

3.61 

3.6 

A44 

Dacrtplion 

CI.' .. upporled londe; unv'aOed; mm .hick 

lami"..; poorly lorted; lar_. cl ... 10 mm; cI_ 
lubangul .. '0 oubrounded. 

Graded contact 

Sandy mo.,ix_.ed g,awel; unv'aOed; "ery 
poorly .or.ed; ... _. et •• 1 m; cl ... lubangular 

'0 ,ounded. commonly IIJbrounded; lar ... , cl ... 

commonly ,ounded; common g'.y. bllck. purple 
end red lithic date; or8l'llge It.,.. common on 

et ... ; lhick c:IIonnel lilling depoait g,_ 1 ...... ly 

IWlY I,om main flow c:honneI 10 thlnne, .abular 

bed •. 

Diltinet nOf"t-efoeional contact 

CI .... uppo,.ed londe; unv'aOed; poorly lorted; 

1"(111' cl •• 0.01 m; cl ... oubangular '0 'ounded. 

commonly lubengul.,; common black, orey PWpM 
end red lithic clMle; common brown orey punic.. 

G,itty landy cloy loam ( 1 0YR 3/4. dark y.llowiah 

brown); w .... fine cr�b; common fine roota; 

grlvel IClttered ttvougt'w)ut. 

G,odod contact 

Muddy m."ix_orted gra"ll; norm .. ly g'aOed; 

"ery poorly lorted; lar_ et •• 0 . 1 6  m; et_ 
angular '0 'ounded. commonly oubrounded 10 

,ounded; common g'ey. block and lew ,ed �Ihic 

cl ... ; cl ... Itlined or_ ,ed; occ";oneI 101. 

oI.ered cl.,; mot,ix colour 1 0YR 3/1 .  "ery dark 

orey. with orenoe red mon .... 

Oa-tinet non-erMionet contect 

Ve,y g,itty .andy cley loam (l OYR 3/2. "ery dwk 

greyieh brownt; Yery we. cn .. "b atructure; few 

roota; a.ndy. 

Gr acted Contlct 

Muddy mo"ix .. upporled gra"el; unv'aOed; " .. y 

poorly .or.ed; lar_. et •• 0.2 m; _. angular 

10 'ounded. commonly lubrounded to ,ounded; 

common bllck. grey and few ,ed lithico et .... ; 

clata commonly .tained or� red; mat,ix colow 

1 0YR 3/2. "ery dark greyiah br_no 

Contact oboc .. ed 

Dominon.ly gl_y fine white eoh and lepilli; 

pinkiah ,ed hue '0 eoh; few chorco .. 10(11. 



El T2 11302878 

Ref.rence eecdon 

O .... tapu Form.don depoeita .r • •• poNd in the .a>utherrwnMt ucoon in • me. ,N1 on the W"1 benk of the Whengeehu Rive,. Younglit' membera OM. 
Oni, 0,.. end 0 .. l1li e chennel cut Into undertying Ong. 

Fotmedon Membe, Unit 

thick ..... Cml 

Onetapu Form.tion 0 .. 

Onetapu Formation Onj 0.6 

Onetapu Formation Oni 0.46 

Onn 0.86 

Onetapu Formation Ong 1 .6 

Onetapu Formation Onf 0.7 

Cumul.ave 

thick ..... Cml 

1 .6 

1 .86 

2.8 

4.4 

6 . 1  

A45 

o..crtption 

Cleot .. upported g,eve!; norm.'y g,_ to middle 

tnen inve, .. 'y g,_; v_y _'Y oorted, with 

poorly .orted middle; deoto __ uler to 

eubrounded; I .. _t cleot 0.116 m; common bleck 

_ g,ey _ few ,ed lithic d_. 

Ca-tinet non-eroei� contec1 

Muddy metri ... upported g,""'; ung,_; VefY 
poorly .o,ted; cleoto __ uler to eubrounded; 

I .. _t cl_ 0 . 1 6  m; __ g,ey gl_y, 

common bllck rd few red lithic ctaete; common 

or enge .t... on d_.; met,i. colour 1 0VR 3/1 , 

y.ry dark grey. with Gtiv.or.nge mon .... 

Di.tinet non-eroeional ContKt 

CI .. 11upported ._.; ung,_; m_ive; poorly 

.Med; ler_t cleot 0.011 m; cleot. __ ul .. to 

aubrol.JOded; co., .. ,.. to inv.rMly gr.cMd m.trix� 

aupported orlvel •• t towerdtl main flow c�l. 

Dilllnct non--er08ional contact 

Send., mlui.1upported orlYII; irwerMly graded 

bae ored .. to normally graded main portion; vlry 

poorly .orted; I .. _t eteot 0.7 m; d _ 
__ ulor to ,ounded, commoniy __ uler; 

common black O'IY end few red lithic ctM'I; faw 

cl_te ateined or..-.ge. 

Di.tinet non-eroeional contact 

CI_t1upported ..... with aome gravel; 

ung,eded; w .. k cm thick beds; VefY -,y eorted; 

1 .. _1 cleot 0.06 m;
,
et _ _  ul .. to ,ounded, 

commoniy .ub_uler; common bI ..... g,ey _ 

few ,ed _ purple _ white lithic d_; 
common or.y brown pumice; ov •• 1I colour tOYA 

3/4, dork yellowieh b,own. 

Diatinct non-eroeional contact 

Muddy matri.-supported grevel; ungraded; v_v 
poorly .ortect; I .. _t cleot 0.3 m; d_ 
.ub<ounded to ,ounded; common bleck _ g,ey 

_ few ,ed _ white lithic d_; et_ 
commoniy et.Red orenge ,ed; matrix colour 10R 

4/2-4/3, d .. k g,eyiol> brown to d .. k brown, with 

or ___ ,ed monlee. 



E3 T2 11303876 

Re'er.nce eection 

Onetopu Fonnaodon de ...... " "0 o.poNd In . trock .uning Ihrough • 10"". on the 1 .. 1 benk of the Whan_hu River. lmmedIetoty oppoo!to El . 12. 

Fonnaodon Member Unil 
thic:k ..... (ml 

0.2 

Onj 0.2 

Onetepu Formation Onh 0.8 

Ong 0.46 

0.3 

T -..po Ignimbrite 7.6 

cw,,,.-.tive 

thic:k ..... (ml 

0.2 

0.4 

1 .2 

1 .66 

1 .96 

8.46 

A46 

Dn<:ripdon 

O.,k brown lop .oil 

Groded .ontoot 

Muddy mllri.-eupport'" grovel; unoroded; _y 

poorly .orl"'; 1.,_1 01_1 0 . 1  m; d_t. 

__ u1., to ...orounded; __ d.,k grey 

gl_y lilhi • •  I_t.; mllrix .01 .... 1 0VR 6/2. 

groyiah brown; d_to .ommonly lloinod 01_. 

O"tinct non-eroeiOfW contect 

Sendy ml"ix_ort'" grovll; imf_y groded; 

ye,y poorly lorted; I_geet clMt 0 . 1 2  m; cl ... 

_u1., 10 rounded. .ommonly eubrounded; 

common bleck -'" Grey with few red � 

ocoooionll white lilhi. d_to; mllrix .01 .... 10VR 

3/3. d.,k brown. 

Di.tinet non-erosion. contact 

CIIOI·.upport'" Ion"-; unoroded; poorly lOll"'; 

.m lhi.k bed.; 1.,_1 cl_t < 0.006 m; doot 
_u1or 10 lubroundod. .ornmonly lub_u1.,; 

common black and grey lithic cl .. ll; depoeit infiU • 
• amatl channel cut into T aupo Ignimbrite. 

Di.tinet erosional contact 

Griny Ilndy cllY loom ( 1 0VR 3/4. d.,k yellowiah 

brownl; modorolely dovlloped fino nut end crumb; 

non lucky; non � .. tjc; non gr •• y; common 

T _upo Ignimbrite Cl .. ll leattered throughout. 

Fine gl ... ., .. h to medium lepilli; m";ye; 

unorodod; croomy pink .01 .... ; common pie ... of 

chat cool. 



F &2 11284112 

lIe'o,o...,. eecdon 

Onetapu Formalion. Taupo lonimbrit., Manoeio Formation and Teno-tu Formation .r • •• poNd on the out8ide of .m .... ' bend on the out8Ide of .m ..... ' 
bend on the ... t be,* of the WhllngMhu Aiv.,. .elow 'hi. aeceon i • •  hyperconcentrated ftow depoeit conWining anthropogenic dIIbria. end " obIIbIy 

clepoelted by the 11163 laIle,. 

Membe, Unit 

thick ..... (ml 

Onetapu Formation Onj 0.6 

0.06 

Onh 1 .6 

Onetapu Formation Ong 0.8 

T IUPO Ignimbrite 1 .6 

ON MANGAlO FORMATION AND TANGATU FORMATION. 

Cwnulative 

thick ..... (ml 

0.6 

0.66 

2 . 1 6  

1 .86 

3.46 

A47 

o..cripcion 

Muddy mot,i ... upported gllyel; normolly gr_; 

Yery poorly oorted; I.,_t clMt O. I m; clMIa 

lubongul .. to lub,oundod; common gl_y gill' 

_ 'ow block _ occaoionol white lithic cl_; 

mot,i. colour 1 0VR 4/2. d.,k g,eyi8h brown. 

appear. orey with otive mottl ... 

Diltinet nO"...'08ional contact 

Ve,y gritty I_y loem ,1 0VR 6/4. yeUowi.h 

brownl; non Iticky; non plMtic; non g,eMY; 

common fine rootl; IClttered lend ttwoughout. 

G, eded contlct 

Sendy mltri ... upported gllyel; normolly g,_; 

very poorly lorted; I.,gat d .. , 0.26 m; cl_hi 

lubonoulor to ,ounded. commonly lub,ounded; 

common bllck end gill' end 'ew red lithico clMIa; 

few clU11 with or.noe Iteining: mltrix cotour 

10VR 4/2. dork g,eyilh brown. eppe.,o brown. 

Di'linet non-eroeional Contlct 

CllOt-lupported I_I; ""Or_; cm lhick bedl; 
poorly lorted; CIMII onoulor 10 lubrounded; 

common �.ck end grey and few red lithic cl .. la; 
few to common o,ey pumice; unit pinehH out 

IWly from river. 

Contlct ObllCUfed 

Taupo Ignimbrite; m .. i"e gl .. y fine .. h end 

lepilli; ""Orlded; creomy coloured. 

Diatinct contact 



01 .2112 .... 2 

Reference MCtion 

Fo ..... lion Member Unit 

thid ...... (m' 

Onn 0 . 1 S  

0 . 1 7  

Onetapu format,on Onl 0.6 

0.06 

Onetapu Formation Ona 0. 1 2  

0.2 

T aupo Ignimbflte 0.26 

T eupo Ignimbrite 0.90 m -

Cumuletive 

thick .... o (m' 

0 . 1 S  

0.36 

0.B6 

0.9 

1 .02 

1 .22 

1 .47 

2.37 m + 

A48 

Deoc:riplion 

Muddy matrix..upported gravel; ungraded; very 

poorly oorted; I .. _t dMt 0 .04 m; clMto 

oub_ul.. to eubrounded; common black . grey 

ond red lithic clMte; cI_ commonly et.ned 

orenge-red (2.6VR 4/8, red'; metrix colour 1 0VR 

6/2, greyieh brown, _ .. 0 mottled grey ond 

olive brown; ..... of grey ( 1 0VR 6/1, grey' with 

Otatinct non-eroeionel contKt 

CIMt-supported, well oorted, well rounded T_o 

Ignimbrite grevel clMto; thin very fine .'ty eond 

matrix; or.-.ge Iteined. 

Oiatinct W IVy eroeional contact 

Muddy motrix-supported grevel; normelly gr_; 

very poorly oorted; I .. _t clMt 0.03 m; cI_ 
oub_ulor to rounded, commonly oubrounded; 

common black red and grey .-.et few or8nge and 

white lithic cl_tl; occMional lOft efte,ed orange 

ond white clMto; motrix colour 1 0VR 6/4-6/6, 

yeUowilh brown. 

Diltinet contact 

CIMt-supported, well oorted well rounded 

reworked T aupo lonimbrite gravel CIM'I; thin 

muddy matrix. colour 10VR 7/8, yellow, mottled 

otrono or_e; blocko 01 chercoel. 

G, eded contact 

CI.t-supported oondo; ungr_; poorly oorted; 

thin matrix, colour 1 0VR 7/2-7/6, light grey to 

yellow. .,.,... mottled orange. grey and olive 

grey; laro .. t cl.t < 0.002 m; few llecko 

charcoal. 

Di.tinet eroaion8l contact 

CI.t_ported, well oorted, well rounded T� 

Ignimbrite gravel cl_tl; thin muddy matrix, cGlow 

1 0VR B/B- l 0VR B/2, yellow to white, _ .. 0 
motUed gr.y and or.nge; common piece. of 

charcoal. 

Graded contact 

Fine .h ond line to medium lepilli; gl_y; 1 0VR 

8/4. very p.a. brown. eppe.. mott'" brown­

cream; ajightly reyer .. greded; meaiye. 

Gr ected contect 

Fine _h ond few fine to c_ .. lepilli; 1 0VR B/3 

8ppe.... pele creemv brown; m";ye; g'-V; 

ungreded. 



02 821 /288882 

Ref.rence eecoon 

Onetapu Formation 

Onetapu Formation 

Onetapu Formation 

Onetapu Formation 

Onetepu Formation 

Onetapu Formation 

M .... ber 

On! 

Onk 

Onj 

Onh 

0"113 

0"112 

Unit 

thick,.._ 

0 . 1 1 

0 . 1 2  

0.2 

0.07 

0.6 

0 . 1 0  

0.60 

0.36 

Cumulative 

lhick..... (m' 

0. 1 1  

0.23 

0.83 

0.87 

1 .37 

1 .82 

2.72 

3.07 

A49 

Deacriplion 

CI .. I·.upported .. net ond grnel; irw_ly graded; 
cm lhiek beda; well aOl'led; I .. _t el .. t 0.01 m; 

cl .. tl lubrounded to lubenguf_; �."t black 

common grey, wtd few red, Of'ange end white 

lithic el .. la; 'ew p ... grey pumi .. cl ..... 

CI"l auppOl'ted .. neta; 1 0YR 4/4, d .. k yellow .. 

brown, apeekled; ungraded; week cm ond mm 

lhiek I .... i".. _ beda; moderately eOI'ted; I.gee! 

el .. t 0.006 m; el .. ta aub_uC. to aub<ounded; 

common black ond white orey _ 'ew red �thie 

cl .. tl. 

Muddy matrix1upported orl"el; low., 0.06 m 

inverMly graded gr_ inlo upper normally graded 

portion; very poorly lorted; I.,gat cl .. t 0.3 m; 

el .. la aub_ular 10 aubrounded; _ent grey 

and common black and few red white end or.,. 

lilhie el .. la; malrix colour 1 0YR 6/2, greyillh 

brown, appear' mottled orenge-oI;ve; very fine 

landy top; common root •. 

Gr.cfed contlct 

Sondy loam ( 1 0YR 6/6, yellowillh brownl; 

occ .. ional .. ,.... ot d.,k greyt.h brown andeaitic 

medium to co.," lapilli Ican.red; few live rootl; 

Iron p� It top. 

Graded contact 

Sendy mltrix ... upported grlvel; grada verticality 

upwarda 'rom normally graded b_ through en 

ungraded centrel portion into I normelly graded 

upper portion; in profile orlding it: t.M"tduloee; very 

poorly aOfted; I._t el .. t O. I m; cl .... _uCer 

10 rounded; _ent black ond grey with ,_ red 
JM,M'P'e end whit. {occ_ioneUy aoft, lithic cl_ta; 
common cl_t. .teined orenge; mltrix colour 

1 0YR 4/3·6/2, d.k brown to grevillh brown, 

_era mottled grey ( 1 0YR 8/1 ,  greyl _ or_ 

( 1 0YR 6/6·6/8, yellowillh brown'. 

Di.tinet contact 

Sandy oi'ly loem ( 1 0YR 6/6, yellowillh brown, 

eppe.,.. olive brown': waeIcJy developed fine to 

medium nut ond crumb; non atieky; non pI .. tie; 

.andy b .. ; common live root •. 

CI .. t·aupporled a_a; 1 0YR 4/4·3/4, d .. k 

yellowiah brown, apeekled; week normol greding; 

weak mm thick l.minee; I._t el .. t 0.006 m; 
el .. tl .ubanguler to .ubrounded; moderately 

poorly aorled; common block grey red _ purple 

ond ,_ or_ ond ere .... (oceeeionelly eoltl lithie 

cl_t •. 

Graded contlct 

CI .. I .. upporled oancta; m"';ve; poorly aOl'ted; 

Ilroeat cl .. t < 0.002 m; .Ught eo"''''''ng in top 

0 . 1  m; common black grey _ red lithic d_; 
few T eupo Ionimbritl medit.m to co.,... lepilli; 

appeara 1 0YR 4/3, dark brown, eppe .. a monied 

or enge 8nd grey. 

Di.tinet Contlct 



Q2 .2112 .... 2 

M_, Unit 

thick ..... lml 

Onetapu Formation Ongl 0.06 

Onetapu Formation Onf 2.00 

Onc 0.60 

Onetapu Formation Onb 0.36 

Onetapu Formation Ono 0.37 

T aupo Ignimbritl 0.28 

T -."po Ignimbme 2.00 + 

Cu",,".dvI 

thick ..... lml 

3 . 1 2  

6. 1 2  

6.72 

6 .07 

6.44 

7.72 

8.7 2 +  

A50 

Dncriplion 

CIMt1upported g,""""; ung,eeted; I __ t cl_t 

0 .006 m; cl_t .ubengulor to .ubfounded; poorly 

lOfted; common btack end with faw « .... and 

whit. lithic clatl. 

Ott:tinct contact 

Muddy mot,ix_orted g,..,et; _many g,eeted; 

very poorly .orted; d_ta ,ounded; I __ t elMt 

0.28 m; comm.", block _ g,ey _ few ,ed _ 
white lithic cl_ta; few Tertiary eiltat_ d_ta; 

mot,ix colour 2.6Y 4/4, olive brown; 

Diatinct contact 

CI_t1upported londa; m_ve; ung,eeted; poorly 

lOfted; cl .. la aubangul., to WIg"".; common 

bllck _ grey _ few ,ed, orange, _ white 

lithic cl_tl; ov .... 1 colour moetly 2.6Y 4/4, olive 

brown; with 1 0YR 3/2, very d_k grey;.!> br_n 

mottl .. ; littMf;ed in de.continuoua plte'" 

_ocioted with thin 1< 0.0 1 ml ,add;'!> br_n 

iron p.,.. 

Non di.tinct contact 

CIMt-eupported I_I; ung,eeted; poorly Iorted; 

m_ive; common black and orlV and few red III'1d 
whit. lithic clata; oVI,ell colour 2.6Y 4/4. oIiv. 

b,own; dilconti"..,.,.. line of reworked T oupo 

Ignimb,ite 0.02 m f,om b_. 

Distinct contlct 

Muddy mltri.1upported grlvet; inyer"y to 

normllly g,eded; very poorly _ted; dMta 

lub,ounded to ,ounded; common grey _ f_ 

black and red lithic clatl; faw to common cl_. 

with "rong brown mott'-: few Taupo lonimbrita 

cr.amy pl.M'T'lice cl .... with long v ... c ... ; mlt,i. 

colour 10YR 6/1 , grey, with 7.6YR 6/8-6YR 4/8, 

strong brown mott •. 

Oi8tinct contact 

CIMt_orted, wetl lorted wetl ,ounded 

reworked T aupo Ignimbrit. graveUy cI..w. 



G3 121 1210182 

Ref.,_ oecdon 

Unit 

thicl" .... (ml 

Onetapu Formation Onl< 0.22 

Onetepu Formation Onj 0.6 

0.02 

Onh 0.6 

0.46 

Ong2? 0.9 

0.36 

Onetapu Formation Ongl 1 0.06 

Cwnulali". 

thick ..... (ml 

0.22 

0.88 

0.9 

1 .4 

1 .86 

2.76 

3 . 1  

3 . 1 6  

AS 1 

o..criplion 

CI_11upported a_a; 1 0YR4/4; ungr_; w .... 

cm and mm thick laminee; moderately wall .ortM; 

l.,g_1 cl_I 0.006 m; cl_la aub_ul., 10 

aubrol.M'1ded; common black. and gray and few 

white intrude lithic cl_ta. 

Greeted contact 

Muddy matrix_ed grnel; inv_ly or_ 

b_'" 0.06 m gr_ into _ n«m"'ly gr_ 

m';n porlion; v.ry poorly aorted; 1.,_1 cl_I 0.3 

m; cl_1I aub_ul., 10 aubrounded; _ant 

gr.y _ common bI .... _ f.w red _ whit. 

lilhic cl_lI; f.w cl_1I wilh or_ lI';ning; 

malrix colour 1 0YR 6/2. gr.y'" brown; wilh olive 

brown mott .... 

Sandy loom 1 1 0YR 6/6. y.llow�h brownl; f.w �ve 

rootl; Iron pM' at top. 

G,eded contact 

Sandy matrix1upported gra"el; orad. venic .. ly 

upwarda from n«m"'ly gr_ b_ Ihrough ." 

ungreded eentral portion into a normelly graded 

uppar porlion; in profile greding � unduloee;very 

poorly aorled; lar_1 cl_I 0 . 1  m; cl.ta _ular 

loo rounded; _ant bI .... _ gr.y _ f.w red 

_ purple _ whill lilhic clllla; cl_1I 

commonly 1I';nec! or_; mllrix colour 1 0YR 

4/3. dark brown. 

Di.tine. contact 

S_y aill loem ( 1 0YR 6/6. y.llow�h brown'; 

w .... ly 2devllopad fine 10 medium nul _ crumb; 

non Ilicky; non pt_tic; common live rootl. 

G, eded contact 

CI_t1upported a_.; 1 0YR 4/6·3/4. y.llow'" 

brown to d_k yellowiah brown; w.. norm. 

grading; week mm thick leminee; I.gat et •• 
0 .006 m; cl_1I aubengular 10 aubrounded; poorly 

lorted; common black. red end grey end few 
PI.MpIe and w"',. lithic clMta; few cl_ •• ateined 

or_". 

Sandy clay loom (1 OYR 4/2. d_k grey�h brown. 

wilh 7 .6YR 4/6·6YR 6/8. atr_ brown 10 

yellowish red • •  taining); co • ..,. to .end in upper 

0 . 1  m; common black. grey _ few red a«>de 

.cau.red; few reworked T..,o Ignimbrite cl_ta 

.cau.red. 

CI_11upporled a_a; ungr_; 1 __ 1 cl_I 

0.006 m; cl_la aub_ular 10 aubrounded; poorly 

aorted; common bI .. k _ grey _ f_ while _ 

red lithic cI..u:; common cI..u: with or.,.. 
al';ne; matrix colour 1 0YR 6/3. brown. 



G4 &211287880 

"-fer.nce eec1ion 

Formetion 

Onetapu Formation Onn 

Onet..,u Formation Onm 

Onetapu Formation Onl 

Onetapu Form'lion Onh 

Unit 
thick"... Cml 

0.20 

0.10 

0.26 

0.02 

0 . 1 3  

1 .30 

0 . 1 1 

0.004 

0 . 1 6  

0.10 

0.14  

Cumul.Ii •• 
thick"... Cm I 

0.20 

0.30 

0.66 

0.67 

0.70 

2.00 

2 . 1 1 

2. 1 1  

2.26 

2.36 

2.60 

A52 

Deecripdon 

CI .. t1UPPOfted lend. with lome orlvel; m ... v.; 

normeUy greded; lorg_t cl_t O.OB m; c1_ 

lubengut., to ,cxrded; poorly lorted; common 

grey end �.ck lithic cl_ta; �ant liv. root, 

end twtga. 

Distinct conteet 

CI_t .. upported nnda; 7.6YR 3/2- 4/2. d.k 

brown; WlGreded; feint l.min.; I_geet cleat < 
0.002 m; .ery wetl .orted; common � .. ,oola end 
twigo. end _ pi". c_. concen\reted 11 the top. 

Distinct contlCt 

CI_t .. upported lendl; 1 OYR 611 . grey; ..-.gr_; 

w ..... lomi .... ; w.1I lorted; I._t cl_t < 0.002 

rn; few twiga. 

Oiltlnet contact 

Fine .endy lilt Cl OYR 4/2. dork greyish brownl; 

very well lOfted; lIbuldant live roota. 

W ..... ly d .... oped lendy oilt loom C l  OYR 3/2 • •  ery 

d.,k. greyi,h brown); no etructLW'e; IClttered or.y 

pumice �ium lepilli; abundent lWto-. 

Diltinet contact 

CI_t .. upported lendl end gr ... 1 ( 1 0YR 4/2-4/3. 

dork greyilh brown to d.k brownl; week _led 

mm thick I_in.; I._t c1_t 0.3 m; c1_ 
lub_ulor to rounded; .ery poorly lorted; 

ebundent bllck end common red end grey lithic 

cl_to; occeoionet c_ end ___ of Terti.y 

ailtltone; orenge Iteining on few cl_ta; common 

pitting on .urte .. of cl_tl. 

Dietinet contact 

CI_t .. upported lendl (7 .6YR 3/2- 1 0YR 3/2. d.k 

brown to .ery d.k greyish brownl; ..-.g,_; 

m_i .. ; lor_t cl_t < 0.02 m; .ery w"l lorted; 

_ent bleek end g,.y end f.w ,ed end whit. 
lithic cl_'I; common liYI root •. 

Distinct ContlCt 

Thin Ilyer of cllY 1 1 0YR 6/4. y"lowish brownl; 

dilcontiOUOUl. 

Distinct contact 

Grey eilty lend ( 1 0VR 3/2 • •• ,y d.k greyish 

brownl; 10_; mMoi.e; I._t cl_I < 0.002 m; 

Yery well loned; common btack rad end gr.v lithic 

cl_t.; f.w liv. root •. 

Gr eded conllCt 

Oli.. grey oiltv aend 11 OYR 4/4. d.k y .. lowish 
brown); fine nut end crumb .. ruct .... ; firm; 

common bI.ek rad end gr.v fine to medi...-n ,end 

le.tt.red; common r.worked T.....,o Ignimbfit • 
• end ... ized el_t.; f.w live rootl. 

Graded contlet 

Dork grey lendl 1 1 0VR 3/2 • •  ery d.k g,eyish 

brownl; mMoive; normllly g,_; 1_; 1_-, 

cl_t < 0.002 m; .ery well _ted; common block 

grey end red lithic cl_to; few reworked T � 

Ignimbrile lend end gronule-oized et .. ta; O.OB m 

from b .. thin 6e,. clIVi few liv. rootl. 

Dj.tinet cont.ct 



CM .2 1 1217880 

Membe. Unll 

thick ..... (m' 

0.06 

0.3 

0.09 

0.29 

Onl 0 . 1 6  

2.66 

2.86 

2.84 

3.23 

3.38 

AS3 

Deocription 

CI .. I .. upporled. well eooted. well rounded creomy 
gl_V T eupo Ignimbrit. cl .. ,.;thin .endy ailt loam 

mltri. ( 1 0YR 3/4. d.,k brown'; common WVI 

rootl. 

Grede<:l contact 

S_y loom ( 1 0Y. 3/2. very d.,k o.eyilll brown'; 
lOOM; common bllck. o.ey _ red lithic cl_; 

occ_ionel fine to rnedi...-n ,eworked T eupo 

Ignimbrite • .,.; common twtp .-1d live ,GOb. 

Di8tinct contKt 

� 110YR 4/2. dirk O.oyilll br_n,; firm; 

m.-ive; well aorted; llbundent orey .... common 

block lilhic cl .. la;few livI '0011. 

Oiatinct contact 

S_. wilh occ .. ional g._ f l 0YR 3/2-3/8. 
vev derk ore.,i8h brown to d.k yellow*, brown'; 

vev well aoned; few live rOOb. 

Diatinct contect 

Muddy mlt.i ... upported g.lVel; uno'-; very 

poorly looted; I.,_t cI .. 1 0.1  m; cI .. 1a 
lub_ul., to lul>rounded; common block _ 

grey end few red lithic cl .. tt:; common Cl_ll with 

or ___ .ed Itein.; matrix col .... 1 0YR 3/8-3/2. 

d.,k yellowilh brown to very d.,k o.eyioh br_no 



01 .2 1 12.7882 

........... _lion 

Unit 

thick ..... (ml 

Onetapu Formation Onn 0.2 

0.06 

Onetapu Formation Onm 0.28 

0 . 1 2  

Onetapu formation Onl> 1 .6 

Cumuldve 

thick ..... (ml 

0.2 

0.26 

0.63 

0.66 

2 . 1 6  

A54 

Dncrtpllon 

CI_t .upported .and with f.w grov.l; poorly 

lOfted; gred .. from b_al leminated zone upw •• 
into Uf"IQreded end m_iv. upper portion; I_geet 

cl_t 0 .0 1 6 m; cl ... _"'_ to ,ourmed; common 

bI.ck ,ed and g,ey. and few or_ and white 

lithic cl_ll; common Of'genic miner (,oota, twiQI: 

etc.) .  

Distinct cont.ct 

Fine lilt and fine .and; very well eorted; _ent 

'ive root •. 

G,aded contact 

CI_t1upported lend with lome or.vet; Uf"tQreded; 

di.tinct mm thick lominee and C,OII bedding; well 

.orted; I_g_t et_t 0.02 m; cl_to .ub_"'" to 

aubrounded; ebundent btack end common red 

lithic cl_.I; common organic men., t_pecielly in 
top 0.06 ml. 

Diatlnet contact 

Grey brown fine .and and lilt (1 0VR 3/3. d_k 

brown); few co ... lend end orenu6ee; '_o-t 

cl_t 0.01 m; cl_to .ub'ourmed; well .orted; 

abundant live rootl. 

G,aded contact 

Sendy mltri ... upported grevel; inve'M'Y orededi 

ve,y poorly .orted; I __ t cl_t 1 .02 m; cI_ 

.ub_"'" to .ubrourmed. _ent black and 

common ,ed end orey lithic d_tl; or.,.,. Iteining 

on few cl_to; m.t,ix colour 1 0VR 4/2. d_k 

oreyilh brown. 



01 5211217183 

Reference MCtion 

_don Member Unll 

lhicltne .. Cm I 

Onetapu Formation Ono 0.8 

Onn 0.32 

0.03 

Onetapu Formation Onm 1 .2 

Onetapu Formation Onh 0.70 

Onetapu Formation Ong 2 

Onetapu Formation Onl 2 

Clfttulalive 

lhiclt ..... Cml 

0.8 

1 . 1 2  

1 . 1 6  

2.36 

3.06 

6.06 

7.06 

ASS 

o..cripdon 

Mltri.1upported grlvel; ungrllded; very poorty 

aorted; 1 .. _1 cl_I 0.1  m; cl_I. _.... to 

rounded; common black, grey _ lew red _ 
while taol., lilhic cl_to. 

Greeted Contlct 

CI_t .. upported ._.; inver"'y gr_; we. cm 

_ mm thick lomi .... ; I .. _t cI_t 0.01 m; cl .... 

• ub_" .. 10 oubrounded; p_ly .orted; common 

grey end bl.ck lithic Cl_ll; common grey pumice 

clMtl. 

Oiatinct contact 

Fine to medi.." ._ 1 1 0VR 4/2, derk greyieh 

brownl; ebundent live roolO. 

Graded contact 

CI .. t1UPPOrted lenda with occMiGnat grlvel; mm 

thick lamin .. greda vertically into a ... ply inclined 

crooo·bedding; poorly .orted; I .. gal cl_I 0.03 m; 

clestl aubangular to lubrouncktd; common red, 

black end grey lithic cl_.a; common orey punic. 

clast.; common org"';e maner . twig •• pieces of 

wood .nd rool., wood d.led (Wk·20871 el POOl 

mod.r". 

Diatinet contlct 

CI_I .. upporled • _ _  gr.vel; oIt .. ""te b __ 
• _ _  grnel; p_ly .orted; cl_to __ .. er 

lo .ubrounded; lergal cl_I 0.08 m; common red, 

black, end orey lithic cluta; common dUla with 

orenge Iteining; common orgenic matte,- live ,oob 

piecn 01 wood _ Iwig •.  

Di'tinct contact 

CI_I .. upporled ._. _ gr....... with 

occMional orlvll; inver.ly greded; cm thick. bede; 
_Iy .orled; cl_I. __ .. er to rounded; 

l.,g .. 1 cl .. 1 0 . 1 6  m; common grey _ black _ 
few red lithic cl.t.; common grey ...... or....,. 

hard pt.M'T1lce cl.t.; few live roo(8. 

Distinct contlct 

Muddy mllro.-oupported grlvel; weekly invwoely 

gr_; .ery poorly .orled; cl_I. _ .. er to 

.ub-rounded; common black _ grey _ 1_ 
oronge, while _ red lilhic cl_to; cI_ 

commonly .I!lined orenge-red; mltri. colour 1 0VR 

6/6. yeUowiah brown. with common or.,..oIive 

mont... 



07 52 1 1211113 

Ref.rence eection 

Fonn.1ion Member Unit 

\hick ..... (m) 

Onetapu Formation Ong3 2.6 

0.06 

Onetapu formation Ong2 1 .6 

0 . 1  

Onetapu Form.tion Ong3 1 .6 

Onetapu Formation Onf 2.40 

Cumul.live 

\hick ..... (m) 

2.6 

2.66 

4.06 

4 . 1 6  

6.66 

B.06 

A56 

o..c,iption 

CI .. t aupported a_a _ granulea ( 1 0YR 3/4, 

d.,k veUowilh brownl. with few grl"e' cl .. tl: 

inYI'Mly gr.:fed lower portion oreda upw.ct. 

into upper normelly greeted portion; dtatinct cm 
thick beda; poorly aorted; I .. gllt cI .. t 0.8 m; 

cl_tl lublngular to rCMM'1ded; common black .-.d 

grey _ faw red _ purple _ whita (aolt with 

orange Itairw) lithic cl_tl; common g,ey pumice 

cl_'I; oce_ional Tenier" .. Itatone cobbles .-,d 

boulder •. 

Diltinet contact 

Silty cl.y loem ( 1 0YR 6/3, p •• brown); aticky; 

platic; common fiM liye roolll. 

Gradad cont.ct 

CI .. t .. upported a_a _ granulea; norm. 

grading; well aorted; 1 0YR 3/3 dark brown; 

diotinct cm thick bedo; largllt cl .. t 0.01 m; cl .. to 
oubongulor to oubrounded; abundant bI.ck _ 
grey lithic cI ... I; few to common grey pLMnice 

cl .. tl. 

Diltinet contlct 

Silty lo.m ( 1 0YR 3/3, d .. k brown) aupporting 

common well rounded. well lorted Teupo 

Ignimbrite Granule-.ized cl .. tl; Iticky; non pi_tic; 

blocky; common fine live root •• 

Graded contact 

CI .. t .. upported o_a _ granulea (2.6Y 4/2, 

d.,k greyioh brownl; norm.ly graded; waak 

I.minae; poorly aorted; I_goat d_t 0.01 m; cl .. to 

lubangul.r to lubrot.nded; common tMack end few 

red lithic cl .. ta; medium common grey punice 

cl .. ta. 

Diatinet contlct 

Muddy motri ... upported gr.vel; 2.6Y 4lO,d .. k 

grey, opP' .. o mottled grey _ or_e ( 1 0YR 6/8, 

yellowiah brown); normally greded; very poorly 

oorted; largoat cl .. t 0.6 m; cl .. ta oub_ut_ to 

rounded; abundant bI.ck _ gray _ law whita 

loolt _ occ .. ion.lly at_nod or __ ) lithic d .. to; 

common cl_t. ateinee! or.".,..red. 



Q8 &2 1 1217172 

"-, .. _ oectlon 

Unit 

lhick ..... lml 

Onet� Formltion Onh 1 .3 

0 . 1 6  

0 . 1  

0.09 

0.09 

Onel ..... FOfmllion Onl 1 .2 

Cu"uulive 

thick ..... lml 

1 .3 

1 .46 

1 .66 

1 .66 

1 . 74 

2.94 

AS7 

Deoc:riplion 

S_y mllrix1UPPOl1ed grlvel; inv_ly gr_; 

verv poorly lorted; I_geet clMt 0 . 1  m; cI_t. 

_ .. or 10 rouMed, commonly eubrouMed; 

common block _ grey _ 1_ red _ while 

ithic clMII; occ __ grey po.mice clMII; clMI­

rich depOlit; elighlly Mrizonlllly _ in __ 
finer'1l,eined portion. 

Oitltinet non-eroeior* contact 

S_y lilt ll 0YA 4/' -2.6YA 5/4, brownioh grey to 

d .. k greyioh brownl; occ__ gr_; 

m";vely biadded; few fine to co ... lepimM tt. 
b_ 01 In. unit. 

Sendy lill 12.5YA 4/41; elightly ..... y; _ .. I grey 

with oIive/orenoe mott"'; few fir-. roota; firm. 

Silly cllY; IPPlorl grey n OYA 4/21 with 

orange/olive/red mon"; cricked in face; few fine 

root.; firm. 

Graded contact 

Fine end medium lend; grey 11 0YA 3/31 with 

yellow .. h OfenQe motU .. ; occaaional mediwn � 

co..... ,ewOf'ked T *'PO Ignimbrite claet. 

leltt.red; firm. 

Muddy mllrix .. upported grlvel; mltri. _; 
inv .... ly gr_; very poorly oorted; I .. _t clMt 

0.6 m; CIMto _.... to rouMed, commonly 

lubrounded; common bllck end grey end lew red, 

while end P ...... lithic clMII; common clMto wilh 

Ofonge-red lI';ne; me"i. colo.. grey 11 0YA 3/31 

with orang_ red mott •. 



OIl &211287872 

Ref.rence eection 

Onetapu Formadon drepe the edge of cUff. comprieing Tano-tu form.don deposits on the ... , bank of the WtwngMhu River. 

Member Uril 

lhick ..... Iml 

Onetepu Form'lion Onn 0 .4 

0.1 1 

Onetepu Formation Ong 1 .8 

0.09 

Onetapu Formation Ong 1 . 1 

0.6 

Onetapu Formation Onf 0 . 1 6  

0.9 

Cum�oti •• 

thick ..... lml 

0.4 

0.6 1 

2.31 

2.4 

3.6 

4 

4 . 1 6  

6.06 

A58 

OHcription 

Sendy matrix1upported orl"al; inY .... V oraded to 

middle lnen normally graded; • .,y _Iy oorted; 

1 __ 1 cl_I 0.01 m; cl_le __ �_ 10 

oubtounded; obundonl block end common gray 

end fow red end ooft while end or__ �Ihic 

cl_le; mOlri. colou- 2.6Y 4/2. d_k groyieh 

brown. 

Dietinet non-e,oeional conteet 

Fine oendy loom 1 1 0YR 6/4- 2.6Y 6/4. yellowieh 

brown to liOht oIivI brown); non aticky; non 
pi_lie; weekly de.eloped fino crumb; occ __ 

lendy olivI o,ey herd endeeitic pwnice cl.,a; 

occ_ional reworked T eupo Ignimbtita pumice 

gr enuI .. end pieces of charcoal. 

Graded conlecl 

CI .. I-oupported oendo 12.6Y 6/2-4/2. greyieh 

brown 10 d.,k greyioh brownl; diolinct mm lhick 

grade upw_do inlo cm lhick _; normally 

graded; poorly oorled; 1 __ 1 cl_I 0.02 m; cl_ 

aubangul., to 'O�; common bteck end faw 

grey. red end purple lilhic cl .. lI; obundenl gray 

pumice cl .. tl; faw atein.d orenga end lOft; few 

IClttered reworked Teupo Ignimbrita clMta. 

D,sunct contact 

Gritty .. ndy oill loem 12.6Y 6/4.light oIi.e brownl; 

fri,ble; non Itlcky; alightlV �_tic; .ticky; w ..... V 

developed fine nut end cn,mb; common .endy 

endnitie and reworked T eupo ignimbrite dMta; 

common live rootl. 

Grllded contact 

CI_I .. upported undo end gr""" 12.6YR 4/2 

dark greyish brown, appears mottted olive ..t 
greyl; normally graded; p_ly oorted; 1 __ 1 cl_ 

0.006 m; m_ively bedded gr_ into _ 0 .1 

m with faint leminae; cleat. �uI., to 

lubrounded; common black and few red end grey 

lithic clastl; common grey pumiee cI_ta, 

commonly oleinod 0'_; few well rounded 

T aupo Ignimbrite gr...u. .. ized pumice c'..u:; few 

hve roo'l. 

Sendy loom 12.6Y 6/4. lighl oIi.e brown). with 

few ocottered gre.ol-eized lilhic cl_; w .. kJy 

developed block breeking to fine crumb; common 

rootl. 

Graded contact 

Muddy mOI,i ... upported grevel; ungraded; •• y 

poorly oorled; 1 __ 1 cl_I 0.1 m; cl_ 

oub_ul., 10 0ubtounded; 2.6Y 4/2. d_k groyieh 

brown with 7.6YR 6/6. strong brown. mott ... ; 

ebundenl grey end common block end few red end 

few while 100ft end commonty oleinod orangel 

lithic el_'I; cl .. t. commonly Iteined orange. 

Dietinet contact 

Slighlly g,itty oendy eill loom 11 0YR 8/8-6/8. 

brownish yellow': non Iticky; non pi_tic; common 

medium por.. Oleinod d_k _pIieh br_n; 

common creemy T eupo Ignimbrite pumice granu6ee 

in upper 0 . 1 6  m; few orange fino 10 medium lopilli 

oc.lte,ed. 

Grllded contact 



01 &2 1/287872 

Ref.,ence HC'Gon 

Form.eon Member Unit 

thick ..... lml 

T angatu Formation 6.06 

0.6 6.66 

T angatu Formation 2.6 9.06 

0.4 9.46 

T ang.tu Formation 1 6 .46 

20 36.46 

T angatu Formation 2.B 39.26 

0.76 40 

6. 46 

A59 

o..cripdon 

CI .. t-eupported aende; 1 0VR 6/3. brown; 

m .. iv.; leminee; "'Graded; 'ero_t cl .. t 0.2 m; 

cl.t. .ubrounded to rounded; poorly aoned; 

common blac" and law red lithic cl ... ; abundant 

gray hardvaaicul .. pumice cl .... 

Diatinct contact 

Slightly g,iny aandy loam n OVR 6/4. light 

yeUowish brown': non aticky; non pi_tic; weekly 

developed co., .. nut end crumb; tine to mediLm 

0" " pumice � acatt.red; common por .. 

Iteined black; common tine roob. 

Di.tinet contact 

CI •• -aupported aand. and gr ........ ; m.aiva; 

djatinet cm thick bed.; moderately lorted. 

Di.tinet contact 

CI.t-aupported gravel; poorly aoned; ungreded; 

common blac .. lithic cl.ta; common grey pumice 

cl .. tl. 

Distinct contlct 

Claa.-aupportad gravel 1 1 0VR 3/2. very d ..... 

greyilh brown, lpeckled); normally graded; diltinet 

cm thic.. bada; ' .. ga, cl.. 0.2 m; cI.ta 

.ubang ..... r to rounded; vlry poorly lorted: 

common btack end few red end oce.ionet lOft 

wnite lithic cl_la; common Oray pumice; 

oce_ional T ertl.,V ,iltltone pebbte8. 

Oiltinet contlct 

CI.t-aupported aand and gravel; diatinct cm thick 

bads. which tollow the channel contiguration; 

..-.greded; I .. _t cl •• 0.06 m; cleata aub_ul .. 

to rounded; very poorly lOfted; common blKk IInd 
grey and few red lithic cl .. ll; QCce.ion.l grey 

pumice cl_ll; occ_ional Tertiety aittlltON 
pebblaa. 

Di.tinet .roeional cont.ct 

CI •• -auppo,ted eand end Cl' ........ n OVR 3/3. 

dark brown. lpeckJedl; diatinet cm thick bedt:; 
..-.g,eded; la,ga' cl.t 0.01 m; cl ... _ounded 

to rounded; abundant g,ey pumice; common black 

and grey and few red lithic cl_U. 

Greded contact 

Pale or_e aandy loam. 

CI.t-aupported aand and gravel nOVR 3/2 • .,ery 
d .... greyiah brownl; ungreded; diatinct cm thick 

bada; lergat cI.t 0.02 m; d ... aub_ul .. to 

rounded; poorly aorted; common bI .... and grey 

end few red lithic cl .. ll; etM.Rtant grey pumice. 

Diatinet contact 



011 a:z 1 1217172 

... , .. _ ...,lIon 

_lion 

T ana.tu Form.tlon 

T .nQ.tu formation 

Member Unit 

thicl<"..a Cml 

1 .  

1 .  

Cumul.1i". 

thicl<"..a Cm I 

63. 

64. 

A60 

Deocripllon 

CIMt1UPPOl'ted ._a _ gr.vela C 1 0YR 6/2. 

light bf'owniah gr.y); di.tinet cm thick bed.; 

inverHly gr_; I .. _t elMt 0.0 1 6  m; cl .... 

• ub<ounded to rounded; _... gr.y pumice 

clMt.; common lIIecl<. grey _ 'ew red �thic 

cl.tl. 

Dietinct eontec:t 

CIMt .upported ._ ,1 0YR 6/2-8/3. �ht 

brownieh gr.y to pale brown); ungr_; I .... i .... ; 

poorly .orted I .. _t clMI 0.006 m; cI_ 
.ub<ounded 10 rounded; common lIIack _ ,_ 
red end grey lithic cl_tl; etK..Rf.u Grey pumice 

eIMt •. 



HI 52 1 1284880 

Ref.,ence aecllon 

O .... c.pu Form.lion .poet .. .... .. poNd in _ trKk cutting on the ... , bit ... of the Wheno-hu River. c. 100 m eouthMet of the Riv.,. coni.,.,. with 

e ...... , IIf..., which dr .... Iha aoulharn hlU counlry. 

Member Unll 

thick .... , (ml 

Onetapu Formation Onh 1 . 1  

0 . 1 6  

Onetapu Formation Ong 1 . 1 

Onet� Form.tion Onf 0.04 

0. 1 2  

0. 1 9  

T analtu Formltion 0.6 

0 . 1 0  

Cumuletiv. 

thick ..... (m' 

1 . 1  

1 .26 

2.36 

2.76 

2.88 

3.07 

3.67 

3.77 

A 6 1  

Deacrtption 

Sandy mltrix I""poned grev'" and pabbleo; 

mllrix colour 10YR 3/3-2.6YR 4/2. dark brown 10 

w ..... red; ungr_; lar_1 cl.1 0.1  m; vary 

poorly 10rled; cI.11 angular 10 rounded; __ 

bllck. Common dark grey end few red end white 

lithic cl_tIl; occ..eonel gray pumice cl_ta; 

occaeione! Tertiary I_Iona and lillllona 

pabbleo; cl.1e commonly Icorilceo .. end pilled. 

Diatinct nOf"l1roaional contact 

Sandy lill loom (1 0YR 3/4. dark yellowiah brown'; 

non .ticky; non pl.tic; week block breaking to 

fine crumb end nut; common leatt.red fine to 

medium cr.amy reworked T eupo Ignimbrit. 

pumice land and gr"""""; few liye rooU. 

Gr lIded contact 

CI.t .. ,upportad land.; normelly graded; cm thick 

bed. greeting into very Ihel'ow croa·bedding; 

I.,gll' ciao. 0.01 m· claole lubangular 10 

,ubroundad; poorly IOrted; 100Hj common p. 

grey pumice CI .. ll; abundent black end common 

red and orange lithic cl .... ; matrix colour 2.6Y 

4/2. d.,k greyilh brown. 

Di'tinct non-.rosional contact 

Muddy mltrix I""porled grevel; ungreded; larglll 

claol 0.2 m; very poorly 10rled; CI.11 angular 10 

rounded; common bllck grey end few red end 

plXpte; common orange lithic cl_tl; common 

cleats with orange/red Itatning; m.trix colour 

10YR 611 ·6/2. grey 10 greyilh brown. 

Sligh.,y grilly .andy clay loom 11 0YR 6/8. 

yellowish brown); common IClttered reworked 

T .upo Ignimbrite fi .... to mediwn landl. 

Greded contlct. 

SlIghlly grilly landy cllY loom 11 OYR 6/6. 

yellowilh brown'; non Ilicky; non pl.lic; blocky 

breeking to fi .... nut and cn.mb; abt.wldent orenge 

and common bllck and grey fine to medium land 

IClllered; few fine while; few lubul.. por .. 

Itlined d.,k purplilh grey; few podl of underlying 

I.nd.; monied orange. 

Graded contlct. 

Claol"""porled landl; ungr_; feinl lominae; 

lOP broken and dileggreglled; herd; ,.,_1 cl.1 

0.006 m; moderelely well lorled; cl.11 

lubangul., 10 lubrounded; common bllck grey 

end lew orange red end while lilhic CI.II; 

common orange end pole grey pumice cl ... ; 2.6Y 

4/4. olive brown; IIr_ orange lleining ll lhe lOP 

1 1 0YR 618. brownilh Ylllow'.  

Distinct cont.ct 

Very grilly landy cl.y loam 11 OYR 618-4/6. 

yellowilh brown 10 dark yellowiah brown'; non 

Iticky; non pi_tic; blocky breaking to fine nut end 

crumb; few fine por_; common bI.ck grey and 

red land IClllered. 

Graded Contlct 



H 1 82 1 1284880 

Member Unit 

lhick ..... Iml 

T .no_tu Formation 0.96 

0.38 

Cumulatiye 

lhick"..1 Im I 

3.7 1 

4.08 

A62 

Description 

Distinct contact 

CI.I-IUPPOrled a_a; 1 0VR 3/6. d.,k yeUowion 

brown; in"""',, Graded at b .. then gr ... to 

normolly greded _r unil; 1.,_1 d_ 0.01 m; 

pOOfly aOfled; cl ... aub_ul., 10 aubrounded; 

very herd. 

Gritty I_y clay loam 11 OVR 6/8. yellowion 

brownl; non aticky; non pI.lic; ore.y; blocky 

breeking 10 m .... ately deYeloped fiN nul _ 

c,�b; common medi-.m pew. at.Md d.at 

purpliah brown; alK.ndenl Ofange _ common 

o,ey fine 10 mecii ..... e.nd; l."nric. 



H2 82112"8'2 

O"'_U ""' .... lion. T_ Ignimbrile. M ....... hi. M.nv-io . ..... T.no-IU Form.liono ... .. poNd In • tr_ which c .... down 10 the _I _ 01 the 

When .... hu River. at ita confluence with . luewn which drei". the eouthern hWcountrv, 

Form.don MemtMr Unil 

thick ..... (m) 

Onetapu FormatIon Onn 0 .6 

0.1 

Onetapu Formauon Ong 1 .4 

Onetapu formation 0.2 

Onetapu Fo,matlon Onf 1 . 1  

0 . 1 7  

Onet�u Fo,mation Ono 0.2 

0.04 

T aupo IgrMmb'lte 0.06 

Cumul.'; •• 

thick ..... (m) 

0 .6 

0.7 

2 . 1  

2.3 

3.4 

3.67 

3.77 

3.81 

3.86 

A63 

o..criplion 

s ..... v ma"i • •  """orlad gr..,aI; inv_V graded; 

very poorly eorted; cl_m aubenguler to 

.ubrounded; largal cl., 0 . 1 1 m; abundant black. 

common grey .-,d few ,ed .-lid GCc_anaI or ... 

lilhic cl.'I; law cl ... l1ainad orange; occaaional 

lolt alterad cI_; m_atalv hard to verv hard at 

b .. ; iron Iteined at baN. 

Di.tinet non-.roeionel contec1 

Gritty landy loam (2.6Y 4/2 .. /4. dark greyi8h 

brown to olive brown); non l1icky; non pI .. ic; 

non or ... y; blocky br ..... to fine nut and crumb; 

common fine live root •. 

Greded contact 

CI •• t-Iupported .,nd.; normally greeted; 

moderately well lotted; d_ta lubangulw to 

lubroundad; I .. gat cI.t 0.006 m; diatinct mm 

thick laminae gr.cfed upwerdl into exeggereted 

di.h and piU., wet_ .c..,. Itructw .. ; common 

grey pumice cl.tl; common black _ grey _ 

few red tithes; common fine live roota. 

Distinct non--eroeional eonteet 

Slightly gritty I_y loam (2.6Y 4/4. dark greyi8h 

brown); non Iticky; non pl.tic; blocky breeking to 

fine nut and crumb; common ,eWOf'ked T eupo 

Ignimbritl lende Icanered. 

D.ltinct non-.,aional contect 

MuddV mat,ix ... upported grayel; mat,ix ColO4l 

1 0VR 4/2. dark greyi8h brown with diatinctive 

olive mon"'); common por_ ateined deep or.,. 

,ed; thin tine g,eined gravelly b .. g,adee tmO 
thick normallv graded top; very _Iy aortad; 

cl.tl lub_ular to roundad; largee! cI.t 0.6 m; 

common block and grey and few rad end _pie 
lilhic cl.tl; finer grainad b_ dominantly grey 

lithi .. ; occoeional lOft whit. lithi .. ; common 

Of' eng ... ,ed Itei,.. on el.a; tw'd. 

CI.t,sUPPOftad. well lortad. wall roundad. 

rewOfkad T _0 Ignimbrit. gr ......... ; few pie ... 01 

charcoal; common live roo18. 

Diltinet non-e,oeional contact 

Muddy mattix1upported g,avel; thin aand and 

.o� clay matrix; matrix colow 10YA 8/8, 

brownolh yellow; ungraded; very poorly Sorlad; 

cl.tl lubroundad to roundad; 'argee! cl .. 0.' m; 

common bI.... _ grey _ law white �thic 

cl_; common cl ... with orange ataining; hard. 

Distinct _ .... onaI contact 

Slightly gritty oilty loam (10YR 8/8·7/8. yell_); 

looae: f,iable; common ve,y 'ine black .and; 

common ,oot c:het'wwls. 

G,aded contact 

T aupo Pumice tgnimbrite; tine white _h g,eding to 

fine and medium lepilli ( 1 0YR 8/3·8/4. very ..... 

brown'; ,nver .. ly greded; lOOM. 

DI.tinct contact 



H2 1 2 112.,1.2 

Unil 

thid" .... (ml 

Mn 0 . 1 2  

0 . 1 6  

M onut ehi  FOI'molion Mn 0.6 

0 . 1  

M..-.geio Formation Ma 0.8 

ON TANOATU FOAMAnON 

Cum .... dv. 

thick ..... (ml 

4.69 

6.73 

6.23 

6.33 

7 . 1 3  

A64 

Dncrlpdon 

CI_11UPPOl'led 1-.; una'''''''; maoive; poOl'ly 

10001ed; 111'_1 cl_I 0.02 m; d_1 lubongulll' 10 

lubrounded; common block _ ,ed _ g,.y lilhic 

cl.tl; appe .... broken in face; common IiYe roota. 

Diatinct contact 

S_y lill (2.6Y 114. light yellow ... brownl; non 
Iticky; non pleltic; w .. kly developed fino nut _ 

crumb .truet .... ; lItM.n:ient fine roota. 

CI_11UPPO!'1ed .-. _ g, __ ; una'''''''; cm 
lhick bedo; pOOl'ly lOI'1ed; IlI'geot deot 0.04 m; 

cl_I lubrounded 10 ,ounded; common g,.y. block 

,ed _ purple _ few while lilhic cI_; 

occaional Tertill'y oillOl_ cl_lO. 

Sandy lill loom ( 1 0YR 6/6. olive yellowl; we..uy 

developed fine nut end cnmb "ruet .... ; non 
.tlck),; non pi_tic; few lea«.red landy ct.u; 

common fine rootl. 

Graded contact 

Matrix .. upported gravel; cleet·,ich; norma .. y 

g,"""; poorly lOI'1ed; 111'_1 delt 0.07 m; d_ 

lub,ounded 10 ,ounded; _enl grey _ few 

block. ,ed _ purple lilhic cI_; mOl,ix col .... 

1 0YR 6/8. olive yellow. wilh 10YR 11/4. light 

yellow.'" brown. mott .... 



to 121 1210113 

Re'.rence MCOon 

Onel8pu Formolion depoei .. ... oxpooed In on off. pil .xCllvotion on the w"1 _ of the W ..... _hu Rlv.r. c. 20 m upotr .... of 1ho bridaln. point of 

ItrllCMno Rood over 1ho When_hu Rlv.r. 

Formation Mombe, 

Onetapu Formation Oni 

Onetapu Form.tlon 0"" 

0"11 

Onet8PU Formation Onl 

Unil 

lhick"". (ml 

0 . 1 6  

0.1 

0.6 

0.2 

0.66 

0 . 1 6  

1 . 1  

Cumulotiv. 

thick ..... (ml 

0 . 1 6 

0.26 

0.86 

1 .06 

1 .6 

1 .76 

1 .86 

A65 

Dncrlption 

CI.11UPPO,lod oonda end ., ....... ; invOfMiy 

g,odod; poorly oorlod; mm lhick lomi.,.. 11<_1 

cl.1 0.0 1 m; cI.l. _"'I< 10 oubrC>l.lMod; cI_ 

commoniy block end grey end f_ rod end orango 

lilhic cl.lI; few groy pumice cI.la. 

Dielincl _ooionol contocl 

Very gritty oondy loom (10YR 2/2. very d_k 

brown'; non oticky; non pilelic; non gro.y; 

common fine to rnediU'n aand acattered 

throughout; _ent fine roota. 

Graded contact 

Sendy mot,i.1upportod grovel; ung,_; very 

poorly oorlod; Il<g"1 cI.1 0.1 m; cl.to _"'­

to rounded; common Grey end black end few red 

lithic cI .. ta; few cl.la ,teined 0I'8t"'ege; m.t,ix 

colout 2.6Y 4/2. dark g,eyioh brown. 

Diltlne! nOn1roaionat Contlct 

Gritty oondy loom ( 1 0YR 3/4. dark yellowioh 

brown): non aticky; non pi_tic; non Gre.y; 

friable; common black and grey .and ICltt.,ed 

ttvougkout; common fine roota. 

Graded contact 

CI.t-supportod oend. g,....... end grovol; 

no,me/ly g,_; very poorly oortod; cm thick 

bedo; 10,g"1 cl.1 0.04 m; cl ... _"'I< to 

,oundod; common block end grey end few rod 

lithic cl .. ll; few to common gr.y pumice. 

Gritty o_y cley loom (1 OYR 6/4-6/8. yollowioh 

brown): non aticky; non pi_tic; common fine 

rootl; occeeional ,eworked T 8UpO lonimbtite d_ta 

,clttered; common fine rootl. 

Gr.s.d contact 

Muddy motrix1upportod grovel; normolly gr_; 

very poorly oortod; 1 __ 1 cI.1 0.26 m; cl.1a 

_"'I< 10 rC>l.lMod; common g,ey end block end 

low rod lilhic cI.la; cl.to commonly oloinod 

orango ,od; metrl. colour 10YR 6/2-6/8. greyioh 

brown to yellowish brown. 



1 &2 1 1277 .. 3 

... , ........ MCtIon 

O ... _u Fonn.tIon. Teupo IgMnb ..... Men"';o ..... Tengetu Fonn.tI ..... ... expoeect In • cuttinG to the _t 01 • b .. dglng point on the _t _ 01 the 
WIwIgeehu !liv.,. Thlok ...... ta 01 O ... tepu membe,. 0 ... end Onl _net. thi • •  x_ .... 

Form.don Membe, Unit 

thick ..... (m) 

Onetapu Formation 0",21 0.36 

0.1  

Onetapu Formation 0",1 0.3 

0.06 

Onetepu Formation Onl 1 .2 

Onetapu Formation One 1 . 1 

IOnetapu Formation) (Ond) 0.4 

Onetapu Formation Onc 0.2 

C.."uI.tlve 

thick ..... (m) 

0.36 

0.46 

0.76 

0.81 

2.2 

2.6 

2 .8 

A66 

Onc:ription 

CI_t .. upported .. nd.; ung,_; poorly .000ed; 

di.tinet mm thick leminee; I_geet cI_t 0.0 1 m; 

cl_I • •  ubongul ... to aubfounded; f.w to common 

bleck end red Nlhic c,_u; common gr.y jK.mice 

cI_t.; occMionai r.worked T -..po Ignimbfite 

Q, ........ ; common fine roob. 

O;'t;nct non-etoeional contact 

Slighlly " illy eendy ';11 I ........ (1 0VR 4/2. derk 

" .yiah brown); non .cicky; non pt_tic; w.ekly 

.veloped fi ... nut end clI ... b; _enl Ii .... 
roota. 

G,_ conlecl 

CI .. I-.upported ....... ; ungr_; _Iy 'Of1ed; 

diatinet mm thick leminae; common blec:k and grey 

_ f.w ,ed _ whil. lilhic cl_; common gr.y 

pumice; few cl .. le IUtined or.,.: common fine 

rootl. 

G,itty ._y lo..-n ( l OVR 6/4-6/8. yell_iah 

brown); non 'Iicky; non pi_tic; w •• ly .v.loped 

fine crumb; common liYI rootl; occ..;onet CoatM 

.and cl .. ta le.tt.red. 

Greded contact 

Muddy m.l,i ... uppOf1ed Cl'eveI; thin �y 

0'- b_. 0'- upw ... do into _mo/'y ,r_ 

main upper pert of "";t; v.ry poorly aorted; I.gee, 

cl .. 1 0 . 1 6  m; cl_I .ubongul... to ,ounded; 
abundanl " ey _ f.w bleck _ ,ed _ 

occ_on. whit. ,jthic cl.tI; or� at .. ,. on 

common cl_I.; m.l,ix colour 1 0VR 6/2. g,.yiah 

brown, with oreng.red motttea. 

Oi.tincr non--erOflional contact 

Muddy m.tri ... upported Gr.y.l; inv ..... y gr_ 

b .. 1II portion. g, edif1Cl upw ... d. inlo .-mo/ly 

gr_ uppe, pOf1ion 10 unil; 1.,_1 cl_I 0 . 1 6  m; 

cl_I • •  ubongul ... 10 ,ounded; __ grey _ 

I.w red _ f.w block _ acc __ whit. �thic 

cl_I.; oronge-red .cllln. on f.w cl_; metrix 

colour 1 0VR 6/2-6/3. gr.yiah br_n to br_no 

with oronge-red mott .... 

Di.tinct non-eroeionel contact 

G,ittv ._y lo..-n ( l OYR 6/8. yell_iah brown); 

non 'licky; non pt_tic; moder.to/y .yeloped lino 

nut and ctumb: common acettered .ndMitic 

._1; few ,.worked T_o Ignimbrit. _ 

leett.red; few tr.. atumpe et contect with 

oY.rlvif1Cl unit. otwnp doted CWk-20IB) ot 
BIIO % 40 v ..... 8.P; 0.1  m thick dieconti ........ 

int.rlingerif1Cl cl_t_Of1ed poorly .000ed ._y 

.....wt, with de-tinet mm thick lerninae, I ... at ebout: 

0.1  be'ow lhe uppe, conlOCI of thio ooil. 

Greeted contact 

Muddy m.I" ... upported gr.y.l; inv .... ly " eded; 

very poorly .orted; 1 ... _1 cl_t 0.07 m; cl_ 

,ounded; common g,.y _ I.w bleck cl_; 

cl .. t. commonly ateined orenge-t'ed; metrix c�ow 

IOVR 7/8. Vellow; m.tri. poor. 

Dlatinet non-er,*� contect 



1 &2 1 1277113 

Reference Menton 

Membe, Unt 

thick ..... Cml 

0.02 

0.1 1 

Onetapu Formation Ona 0.1 

T aupo Ignembrlte 0 . 1 1 

T aupo Ignimbrite 0 . 1 3  

Mengaio Formation Mg 0.90 

T ."gatu Form.tion 0.90 

0 . 1 0  

0.90 

T lInO.tu Formation 0.60 

Cumuletive 

thick ..... Cml 

2.82 

2.93 

3.03 

3 . 1 4  

3.27 

4 . 1 7 

1 .97 

1 .97 

2.87 

3.37 

A67 

Deecription 

S_y lilt 10"'" 1 1 0VR 7/6, yellowl; weekly 

developed lino nut _ c,umb; non eticky; non 
pl.tic; leattered reworked T oIUPO Ignimbrite 

.and •. 

CI .. t-aupported, well ,ounded, well lorted 

,eworked T_o Ignimbrite g, ........ _ pe_; 

thin muddy met,ix 1 1 0VR 7/6, yellowl; pumice 

cl_ta atained or.-.ge; common piec_ of charco". 

Muddy metrix-aupported g,evel; thin inv ..... y 

g,eded b_ g,edee upw .. de into _, portion 

m .. ked by cm thick bedl; ve,y _Iy lorted; 
I .. g .. t cl .. t 0.1 m; cl .. tl lubrounded to ,ounded; 

abundant g,ey _ lew black _ ,ed lithic cl_; 
cl .. ts commonly •• ained orenge-red. 

Distinct no"..,OIiona! contact 

Sightly g,itty .. h to medium lapilli 1 1 0VR 7/8, 

yellow); w.akly devetoped fir-. crumb. 

G,eded contact 

Slightly g,itty c,e.,."y line _h to line lapilli 11 OVR 

8/4, ve,y pala brownl; lew llecu 01 chercoal. 

Di.tinet contact 

G,itty landy 10.,." 11 OVR 6/8-6/6, browniah yallow 

to yellowilh brownl lupporting diacontinuouo 

Ie"""podl 01 __ itic g,avel; non Iticky; non 
pi_tic; greasy; block.,. atrucu •• ; common fi,.. live 

root •. 

CI .. t lupported aande; m .... v.; inv ... MlV oraded; 

lerg ... cl .. t 0.01 m; cl .... aubenguler to rounded; 

poo,ly lo,ted; common black and g,ey _ lew 

red lithic cl .. t.; few Grey punic. cl_la; pt,mice 

commonly Iteined Of'�. 

Distinct .roaioM contact 

G,itty I_y 10.", 1 1 0VR 6/8, yeUowiah brownl; 

lew line to co.... lOft g,ey pumice lando; 

common fine live root •. 

Greded contact 

CI .. t .. upported landl; inv.,..ly greeted; week mm 

thick lamin .. ; I .. g .. t cl .. t 0.006 m; cl_to 

lubangular to lubrCH.W'KIed; poorly lorted; common 

bllck end grey end few ,ed lithic elMte; common 

grey pumice clMtl; few P\ft'ice elMtI IteiMd 

oronge; channol cut into thil unit _ lilled with 

overlying lendy unit. 

Diatinet non-eroeionel contact 

CI .. t IUPported landl; w .. k mm thick I.,.,,;""; 
normally g,_; poorly lorted; I .. _t cl .. t 0.01 

m; cl .. tl lub_ul.. to ....... ounded; common 

bllck g,ey and lew ,ed lithic cI .. to; common g,ey 

pumice. 



Jl &2 11278885 

Re'er.nce MCoon 

Onel8pu _lion depooita lite expoNd In a mete! pit on the w .. t be .. 01 the When_hu Ai.er. on the Ieh .de 01 auee"'" ..-. 

Fotmallon Member Unit 

thick ..... (m) 

Onetapu Formation Oni 0.4 

0.07 

Onetapu Formation Onn 0.7 

0 . 1  

0.06 

Onetepu FormatIon Ong 1 .6 

0 . 1 4  

0.08 

Ont 0 . 1 6  

Onetapu Formation 0". 0.3 

Cwn .... tiv. 

Ihick ..... (m) 

0.4 

0.47 

1 . 1 7 

1 .27 

1 .33 

2 .88 

3.02 

3 . 1 0  

3.26 

3.66 

A68 

Dncription 

CI .. t-aupported a-. ( 1 0YR 6/2. grayieh brown); 

normally greded; poorly well aorled; I __ t et .. t 

0.01 m; cl .. ta aub<ounded to rounded; ditotinet 

mm thick leminee; common peIe orey ptntice 

et .... ; common black _ gray _ lew red lithic 

cl_t •. 

Di'tinet non-e,oeione' contact 

Gritty a_y loem ( 1 0YR 4/3. d_k brown); non 
aticky; non pI .. tlc; line crumb _ nut .true .... ; 

common fine root •• 

Gr8ded contlct 

S_y matrix aupporled gray"; inY_ly graded 

b_ gred .. upw_da into normally graded _ 

portion; vlry poorly lorted; I.,geet cl_, 0.3 m; 

cl .. t. angular to rounded; abund."t black _ lew 

red white and orey lithic cl_'I; orll'lge It .. ,.. on 

few cI .. t •. 

Distinct no"..rOSlone! contlct 

Gritty .. ndy loam (2.6Y 4/4. oIiYe brown); non 

lucky; non pi_tic; blocky br." to fine crumb; 

few IClttered end_'e ,and, and orenu6ee; 

common live rootl. 

Greded cont.ct 

Slightly gritty a_y et.y loem (2.6YR 6/4. light 

oIiYe brown); with 18_ 01 light grey ( 1 0YR 7/2) 

andnite granuln; mod .... t.ly hwd _ Yaicul_; 

I __ t cI .. t 0.02 m; well lor,ed; rounded. 

G, ecMd contact 

CI .. t-aupporled a-.; normally graded; diatinct 

cm thick _ .t the b_ gr_ into ditoh _ pillar 

atruet ..... ; lar_, cl .. t 0.0 1 m; poorly aorled; 

cl .. tl lubengular to lubrO\M'1ded; �ant grey 

pumice cl .. 'I; few orange, �.ck. or.y .-.d red 

lithic cl .. t •. 

Di.tinct no"...roeion.1 contact 

Gritty a_y loam (2.6Y 4/4. oIiYe brown); non 
.ticky; non pi_tic; common .clttered or.,. .--et 
white lithic .ends; common live roota. 

Greded conl.c, 

CI .. t-aupponed. well aor,ed. well rounded T� 

IgrMmbrite pumice gr""""'" end pebbfee; thin fine 

.andy loam 12.6Y 6/6. light oIiYe brown) matrix; 

few Ptec .. charcoal. 

Gr eded cont.ct 

Muddy m.tri .... upported Grlvel; ungreded; very 

poorly aoned; larg .. t cl .. , 0.04 m; et .... 

aubanguler to aubrO\Mlded; common black end 

grey lithic cl_ta; common et_ta with or�red 

.t .. ,.... 

Di.tinct non-er_onaI contact 

Muddy m.trix luppor,ed gr.yela; alightly inv_y 

graded; poorly lor,ed; ) __ , et .. t 0.07 m; et .... 

angular '0 rounded; common grey. black _ 

orenge lithic et_ta; mltrix appe .... Grey with olive 

and orange mon'-: fine white aah .cattered; few 

live root •. 

Diatinct nOfl'"tlrMtonal contact 



J 1  121127 •• " 

Reference eec:Oon 

Unit 

thid", ... Iml 

0.2 

Cum .... ti ... 
thic:k.- Iml 

3.76 

A69 

_rlption 

V.ry gritty oendy cloy loom 11 OVR 6/61; n«I 
etickv: non pi_tic; llbundent Taupo Ignimbrite 

pumic. 0-. end gr....... c_ ooh to fine 

lopilli ocott.rod; f.w ocotterod block end gr�y lithic 

aenda; few live roota. 



J2 .2 1 12788 •• 

Reference eeclion 

0 __ _ lion ..... T ....... Igniml>tite ... .. poeed in in • cuning on rIM WHt ... 01 rIM W,*,-hu /IU.,., ..... rIM .. " _ 01 ........... "-d. 
Immedi .... y below thia r_ bridging point o •• r rIM When_hu River. 

- Unit 

thick ..... Cm' 

Onetapu Form.tion Oni 0.26 

0.09 

Onetepu Formation Onh 0.36 

0.1  

Onetapu Form.lIon Ong3 4 .4 

0 . 1 7  

Onetapu Form.llon Ong2 1 .36 

0 . 1 1 

Onetapu form.lIon On' 0.7 

0.26 

0.34 

0.69 

0.79 

6. , e  

6.36 

6 . 7 1  

6.82 

6.96 

A70 

Pertia..upponed .. nde; ungr_; mm thick 

I.",i .... ; _Iy .oned; 1 .. -, et_ 0.006 m; 

et _ __ ul .. to _ounded; common blKk 

_ gr.y _ ,_ red lithic et ... ; common line 

rOOla; lOOM. 

Diotinet non-eroei...... contKt 

Gritty a_y ';It 10.", 1 1 0VR 3/4. d .. k yellow" 

brown)j non .ticky ; non pI.-tic; moder.ely 

de •• loped line nut _ crumb; common fine to 

medium rootl; fi,. to co... lend Icett ... 1d 
tlvouohout. 

G, eded Comlct 

Sendy mltrix .. upported orlvll; IM'IgrecMd; very 

poorly .oned; I .. _t et.t 0 . 1  m; et.t _ul .. to 

.. Jbrounded ; common bleck. gr.y _ 1_ red. 

or_" _ whit. lithic et.ta; I.w et.ta with 

or __ .toining; m ... ix colour 1 0VR 3/4. d .. k 

yellow;'h brown. 

F,ne a_ gr_ upw .. da to ... y line • _ _  

ailt 12.6V 6/4-4/4. light oIi.1 brown to oIi •• 

bfown); common fine root •. 

Graded contact 

CI.t_orted """ "'" gr ........ ; unor'-; cm 
thick _.; poorly ooned; I .. _t et.t 0.01 m; 

cl.t. aub_ul .. to rounded; Ilw blKk. grlY _ 

red lithic et ... ; _ ... t p. grey pumice; f_ 
cl ... with oronge-yellow Itoine. 

Dietinet _oei ...... contKt 

Fine to medium 1_ nOVR 6/1·2.6V 4/2. grey to 

d .. k grlyioh brown'; common blKk _ orey Uthic 

cl.ta; few Taupo lonimbrit. cI_ .. : common fitw: 

root • . 

G, eded contact 

CI.t .. upported undl; normllly gr_; poorly 

lorted; foint mm thick lami .... ; I .. _t et_ 0.0 1 6  

m ;  c l  ... _ ul  .. t o  lubrounded; common blKk 

_ occ..; ...... red _ .. hitl lithic cJ_; f_ to 
common or.v pt..Wnice; .om. d_tl with or.,.. 

ata., ... 

Reworked T ....... Ignimbritl; common creamy 

Jk,mice Ofl ... e' cl.. in d.k oIiv. o,ey met,ix 

1 1 0Vr 6/6·2.6VR 4/4. yetlowioh brown to oIi.,. 

brown); common fine roota. 

Muddy motrio_orted gr ..... ; normellygr_; 

... y poorly lorted; I .. _t et.t 0.1  m; et_ 

lub_ul .. to rounded; common bleck _ grey 

_ fe .. red _ purple ..... GCc..; ...... 10ft whitl 

end orenge lithica; common or .... ,ed et .. ,.. on 

cl ... ; me"i. colour 1 OVR 6/2. grlYioh brown. 

O,.tinct f'1Ono«o.ional contact 



J2 .21127 .... 

Reler _ _  lion 

Form8lion Member Uni1 

thick __ • Cml 

On. 0.6 

0.6 

Cumulati". 

thick .... Cml 

7.46 

7.116 

A71 

o..cripdon 

Muddy m.tri ... upported gr.nl; ungreded; very 

p_ly .orted; l ... gOlt cl.t 0.02 m; cI_ 
.ubengul .. to rounded; common black and grey 

and lew red and white �thic cl ... ; common red 

12.6YR 4/8· 7 .6YR 6/8. red to .trono brownl .t ... 

on cI.t.; occ_oneI � 01 grey 10YR 6/2. 

gray .. " brown. muddy .... ; common 'i,. roota. 

Dietinct erOlionel contact 

T� Ignimbrite; gl_y creerny line .... to line 

lopilli; common lleckl 01 chefcNl; m_v •• 



K 1 52 1 12&3173 

Reference MCcion 

Onetapu Fo""alion depoeiu .r. a.poNd in a diaueed me. pit on the ... t benk 0' the Whanoeehu River. c. 3 km doWMtr..", of n,orengi Mw ... 

Form.don Member Unit 

thick ne .. (m) 

Onetapu Formation Onh O.B 

0 . 1  

Onetepu Formation 0"113 1 .2 

Onetapu Formation On1 O.B 

K2 52 1 1248870 

Cunula1iv. 

thickne •• Cm) 

O.B 

0.11 

2 . 1  

2.9 

Dncriplion 

Sandy matrix .. upported graYII; uno,�ed; very 

poorly lorted. 

Distinet contact 

Reworked T _0 Ignimbrit.; ebundont c,e.",y 

pwnic:. cl_tl, with long v_c .... 

De-tiner contact 

CI.t1upported ._.; ung,_; poorly .orted; 

di.tiner mm thick lami".., end convolute bedding 

Itructur". 

Distinct contact 

CI .. t1upported ,end with faw gra ... 11 eI_ra; 

ungraded; poorly to very poorly IOrted. 

Onetapu Fonnelion. Teupo Ignimbite. end Mengeio Form.tion er. expooed In • neck cutting on the _t _ 01 the W"""-,,,, live,. ". 2.& km 

downetre.m of n,orangl M., ... 

Formation Member 

Onetepu Formation Onh 

Onetapu Formation 0"11 

Onetepu Formation Onl 

Onetapu Formation Ono 

Unit 

thickness (m) 

0.6 

0.3 

0.2 

0.2 

0.2 

Cumulative 

thick"... Cm) 

0.6 

1 .6 

1 .B 

2 

2.2 

2.4 

A72 

Description 

Sandy matrix-aupported orl ... al; "'Greded; very 

poorly lorted. 

Diltinct contact 

CI .. t1upported ._.; ung,_; ditotinct mm 

thick lamin .. ; poorlv lorted. 

Distinct contact 

MuddV maulx ... upported grayel; "'G,8ded; verv 

poo" y .orted. 

Dit:tinct contact 

Reworked hupo Ignimbrite; ebund .... t gl_y 

creemV pumice clMtl with long veaic •. 

Muddy mltrix .. upported 0' ..... '; norm.Uv graded; 

ye,y poorly lorted. 

hupo Ignimbrite; line gl_y ooh to modi.." lopim 
with long y .. iclee; common piec .. of charcoal. 



L1 1211233 ... 

Momber u,., 
lhick ..... «ml 

Onet.pu Form.tion Onl> 0.6 

0.30 

Onetapu form.tlon Ong l 3.60 

0.06 

Onetepu Form.tlon Ong2 0.60 

0.03 

Onetapu Form.tlon Ongl 1 .20 

Onetepu Form.tion Onf 3.00 

Onetapu Form.tlon Ond 0.30 

1 .00 

1 .3 

4.80 

4 .86 

6.46 

6.48 

6.68 

1 1 . 1 8  

1 1 .48 

A73 

o..criplion 

M.trix ... upported grav.l; v.ry poorly aorted; 

ungr_; I .. geel cl., 0.20 m; m-.ive; cl.e 

aubeng"'er 10 engular; common grey and few red 

and black lilhic cl.lI; matrix colOU' 1 0VR 4/3. 

dark brown; few pumice gr ....... 

CI.' .. upported. very wen eorted. well r....­

reworked T_o Ignimbfile pumice ...- wilh 

aome mud; pumice dominantly r....- and while 

wilh long v_icla; alighl or_ .,.ning; coni.'" 

I .. ga ,,",c .. of wood and cherco"; c-.>Peel wilh 

fine aill; m.trix colOU' 1 0VR 6/8. yellowiah bfown. 

D�tinct no"...roei� cont.ct 

CI.,-aUPPOrled aand and gr....-; norm." y  

greded; weak mm lhick lerninee; diah and pin .. 

Itructur .. In upper 1 .6 m • .net few wet., _cepe 

PipeS extending from top of Lrit to ebout 2 m 

deplh; cl.,. aubrounded 10 r....-; few of 1'­

PIp" teed directly to • a.-.d volcano. common 

bleck and grey and few red lilhic cl.lI; common 

grey pumice cl .. 'I; ov.r.U colOU' 2.SY 4/4, olive 

brown. 

Dj.tinet nOf'H:r08ional contact 

CI .. ,-auppor,ed very wen aorted ,eworked T eupo 

Ignimbrit. pumice pebble8; pumice dominently 

,ounded and while wilh long vllicla. 

Gr� cont.ct 

CI.,-auppor,ed aand and g, ...... ; normelly 

Graded to c.ntr. then irwetMty greeted; m ... v.; 

poorly aOrled; cl .. 1e __ ul.. 10 _ul .. ; 

common grey. black and few ,ed lilhic cl .. ta; 

common grey pumice cl.ta; over." colOU' 10VR 

4/3 dark bfown. 

Diatinct non-erMionet contact 

CI.,-auppor,ed very wen aorted. well ,....-

r.worked Teupo Ignimbrit. gr ____ end ...-; 

cont"'" �."t whit. pumice cI_t. with long 

vllicla; malrix colOU' 1 0VR 4/2 dark g,eyiah 

brown. 

Dj'tinet non--erosio,* cont.ct 

CI.,-auppor,ed aand and g, ...... ; f.nl mm lhick 

laminae; poorly aorled; invereely g,eded from 
bollom 10 middle lhen norm" g,_; common 

block and grey and few ,ed lilhic cl.lI; common 

Grey pumice cl .. ta; few rip up cl.ta of T eni.y 

aillllone; ove,all colOU' 1 0VR 4/3. dark bfown. 

Muddy mll,ix-aupporled g,avel; yery �y 

.«ted; normally Gr.cted; maximum cI_t .ae 0.6 

m; cl .. ta rounded to aubroc.n:ted; common Grey 

and faw red and black lilhic cl.lI; common cl.1I 

wilh o,enge-,ed .,.ning; fine-a,.ned pebbly beae; 
mll,ix colour 1 0VR 6/1 .  g,ey wilh or_e-,ed and 

oHve mottkt8:. 

Diatinct .roeional contact 

CI.t-aupporled aanda with few g,""-; 

ungr_; mm lhick lerninee; poorly aorted; I .. geel 

cl .. , 0.03 m; cI.1I aub_ular lo .ubr....-. 

Di.tinet .roaional contact 



Onel8llu FonnedonOne 0.40 1 1 .1. 

0.30 1 2. 1 1  

0.&0 1 2 .48 

A74 

M.-., meui" .. � ..-He: Invenely 

.. _: v8fY pocHIy --.t: ... _t _t 0 . 1  m: 

_18 _....,_ to r.....-: _ grey _ 
_ _ Iew .ed MthIc _18: _uia ooIour 1 0VII 

11I·2.IiY 4/4. y .... _ brown 10 olive brown. 
mottled or_ red _ grey: _ne _ 
...... 08 e_nee! T_ pumice _18 'n _ O. ,. 
m . .. th c  ........... 

C*t�. w. --.t. w • •  _ 

.eworked T_ IgrWmbrlte ......... _ ....-: 
""-t white ......- pumice a-ta . .. th ...... 

v..- _ e_nee! _: thin m.-., _uia. 

Very gritty .-y cIey '-" . , 0YR 1111: con""ne 

I ..... 01 .-- MthIc ..-He _ pebbIee: 
common eoh white pumice .. th ...... v_ 0.2 

m from top. 
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"-' ........ _don 

o,.tapu. Men .. o. end Tane-tu Fonn •• ON er • •• poNd in _ road cuning at Tirorangi Mw •• ,",",ediet.ty tIbove the bridoino point of the W� V .... 
"""" over the W ..... _"" Rly ••• on the WHt benk 01 the /liy ••. 

Membe. 

Onetapu Formation Onk 

On; 

Onetapu Formation Onh 

IOng31 

Onetapu Formation Ong2 

Onetapu Formation Ongl 

Unit 

thick"". Im) 

1 .20 

0.06 

0.26 

0 . 1 0  

0.90 

0.20 

0.66 

0.06 

0.06 

0.06 

C..."ut.1iva 

thick""" Im) 

1 . 20 

1 .26 

1 .60 

1 .60 

2.60 

2.70 

3.36 

3.40 

3.46 

3.60 

A75 

Dncription 

Clea,_ported I_I; LWlg._; cm thick _; 
I .. _t cl .. t 0.01 m; moderately to poorly lorted; 

common block _ g •• y _ f.w white lithic 

cl_la; common grey CMMnice cI_II; common fine 

root.; conyoluted bedding .truetur ... 

Di'tinet �oeional ContKt 

G.itty I_y loom I I OYR 4/3. br_n); yery g.e .. y; 

elightly oticky; humic; __ fine '0011. 

Greeted contact 

Muddy mltrix ... upported orlve'; fine grained cl ... • 

_ported b_; LWlg._; ".y poorly lorted; 

I .. gft' cl at 0.8 m; etat oub_ut .. to _ut .. ; 
orange red mottl .. ; common blaek end O'.Y end 

few red lit .... c cl .. 'I; cl .. u commonly Iteined 

or�'ed; matrix colour 1 0YR 6/2. g,.yiol> 

brown. 

Distinct non--eroeionaf undul.ting contact 

Ve,y gritty ._y oilt I l 0YR 3/4. d .. k y.lI_ioh 

brownl; .truetur ..... ; common fine rootl; 

common black and O'ey co ... aend. 

Greded contact 

Sandy matrix1upported gravel; ungreded to 

invI, .. ly gr_; v.,y poorly .orted; '''IIMI eteat 

0.2 m; cl .. t. _ut .. to ,ounded; common block 

_ g,ey _ f.w ,ed _ pu'pIe lithic et .. t.; f_ 

cl_ta with orange It .... on ct_t8; matrix colour 

1 0YR 4/2. d .. k g,eyim b,own. 

Diatinet tontlct 

Very gritty lendy .. It loem ( 1 0VR 3/3-4,'3, d_k 

brown); Yery poor Itructwe; non .ticky; non 

� .. tIC; non gre.y; common Gr.y black end whit. 

lend; common fine roots; cont"" 0 . 1  m thick 

11.... of cleat-supported ._. at b_ of .oil. 

immedi.tlly ov.,lying Ong2. 

Graded contact 

CI_t-supported • _ _  g, ........ with _ of 

pe�; LWlg'_; cm thick lomina; lomina .. e 

convoluted; poorly aorted; I .. _t cl_ 0.08 m; 

cl_t angut .. to ,ounded; common block _ g'.y 

end few orange end white lithic cl_tl; few cI.-u 

with orange r� Iteine; pine ..... out tow.d, river. 

O.-tinet nnon-eroeional contec:t 

G,itty ._y loem 12.6Y 6/4. light olive brown); 

IClttered 'lwOfked T eupo Ignimbrite grenule1ized 

pumice cl .. ll. 

G,eded contact 

CI_t-supported ._.; cm thick _.; poorly 

lorted; I.,geet cl .. t 0.06 m; cf .... .-.gular to 

.ub,ounded; common bleck _ g,ey _ few ,ed 

_ whitl lithic cl .. t.; few to common g •• y 

pumice cl .. tl; few Cl_ll ateined orenge. 

G,eded contlet 

Grotty '_y loem 12.6Y 6/4. light olive brownl. 

Graded contlct 
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Re,.,enGe eecllo" 

Fonnallon Member U"'t 

thick ..... (ml 

Onetepu Form.tion Onf 0.30 

Ono 0 . 1 2  

0.46 

0 . 1 6  

0.60 

Cumutedve 

thick ..... (ml 

3.S0 

3.92 

4.37 

4.62 

6.02 

A76 

DHcriplion 

Muddy motri.-aupported gro.el; peb ..... rich b_; 

ungraded; .ery poorly .orted; I,,_t cl., 0 . 1 7  m; 

ct_tl aubenguler to rO\M'lded; common black .-.d 

grey end lew red end loft whit. end or_ lilhic 

cl_ll; common cl .. tl with orenge--red Iteining; 

molri. colour 1 0VR 6/2. gr.yi8h brown. mottled 

or_ and red. 

Muddy motri.-aupported grovel; ungraded; .ery 

poorly .orted; 1,,_, cl.t 0 . 1 6  m; cl.to 

lubengular to rounded: common black end greV 

and few red lithic cI_'a; common cl_la with 

or_ .. red Iteining. 

O;'tinct Contlct 

Slightly gritty lendy cl.y loom (10VR 6/6-618. 

yellowish brown): tephric; fine crumb with .ome 

nut; common fine an to meditA'n '.1Ii TeupQ 

Igrwmbrite pumice Itlttered in uoper 0 . 1  m; few 

block. underlying •• nda end gravel. Itlttered; 

lew fine rooll end por .. Oleined 7.6YR 6/ •• 
brown; very occasional piec .. of chareo". 

Greded contlct 

CI.,-.uppor,ed lend end gro •• I; ungraded; p_ly 

loned; tltrO .. t cl .. t 0.02 m; cI .. la enguler to 

rounded; common block end gray lilhic cl.to; 

common cl .. l. with Oteng&-fed It.".. 

Di.tinet contlct 

Dilconlinuouo Podl of lilhified lendl oupported in 

gritty oendy cloy loom ( 1 0VR 6/6. yellowi8h 

brown): fine nut end cr..."b; aticky; non � .. tic; 

.ery gre.y; common block end or_ end fe ... 

wnite IClttered a.-,de; common fine toots. 



M I 52 1 12 1  .... 

o ....... u Form.lion daP'*" ... o.poood on • poInl bar on the WHI bank of the When_hu Ri.or. c. 800 m downou .... of TlrOlongl M ..... 

Fonn.1ion M_r Unil 

lhick ..... Iml 

0.6 

Onetepu FOfmltton Om 0.7 

Onetapu Formation Ong 3.6 

Onetepu Formation Onl 0.7 

Onetapu FOf'mltion Ono 0.3 

On TANGATU FORMATION 

Cumul.tive 

lhick"", Im I 

0.6 

1 .2 

4.7 

6.4 

6.7 

A77 

Doocriplion 

O.,k brown topeoil 

S.-,dy metrix ... upported or.yet; ungreded; vet'';' 

p_ly .orled; lor_1 cI .. 1 0.1  m; cI .. 11 _ulor 

10 lubroundad; common block and groy and 

oce_ional red end whit. et_la; mltri. colOtl 

1 0YR 3/3. dork b<own. 

Di.tinet non-eroeionet contact 

CI .. I-oupported landl; normally greded; d;'linc:t 

mm thick lamine.; poorly loned; lerg .. t cI_t 

0.02 m; cl .. to _ulor 10 lubrounded; common 

bllck and few red lilhic cl .. to; common grey 

pumice; may be two unit •• marked by • thin very 

weak poloeoeol 01 0.6 m obovo the b_ of lhe 

unit. 

Dlltlnct contlct 

Muddy mlttl.1upported grlvel; inverMly greeted; 

.ery poorly lOlled; lorg_1 cl .. 1 0 . 1 6  m; cI .. to 

lubrounded 10 rounded; common block and grey 

and few loft white and orenge Cl .. ll; cl_la 

commoNY It.ned orange red; mltrix colour 1 0VR 

4/2. dork greyilh brown wilh 2.6YR 6/2. weak red 

mottl ... 

Diltinet contlct 

Reworked T oupo Ignimbrilo; abundonl gl_y 

creamy pt,Mnice el_la with long v_c"'; few 

flecks of charcoal; gritty landy loom 1 1 0YR 8/81 

mltrix. 
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"" .. _ ...,Oon 

o .... u end Tone-Iu Formolion ciepooilO .,e e.poNd In 0 trllCk culling on the wHI _ 0' the When_hu River 01 • now .. elicl brldgi ... poinl 01 the 

Riv.,', conftuence with the MengMhuehu S"e.". 

Formooon Member Unil 

�ck ..... Cml 

Onh 0.6 

Onetapu Formation Ong 1 .2 

Onetapu Formation Onf 0 . 1 6  

0.06 

Mengaio FOf'm.tlon 0.86 

Cwnuled". 

_ ..... Cml 

0.6 

1 .8 

1 .96 

2 

2.86 

A78 

DHcriplion 

Sendy motrix_orted orovel; unor_; v .. y 

poorly OOtled; lor_1 cl_I 0.26 m; et_to _"'or 

10 rounded; common block end oroy end 'ow red 

end occ .. ional white lithic cl ••• ; orenge It .. ,. of 

few cl_lo; mOlrix colour 1 0VR 3/3. dork brown. 

Diaunct contact 

CI_I .. upported oendo end gr_; unor_; 

diolinel cm lhick _; very p_ly oorted; lor_1 

cl_I 0.03 m; cl_lo _"'or 10 rounded; common 

block end grey end few red Ulhic cl_IO; few 10 

common grey punic.. 

Diatinct contect 

Muddy matri ... upported gravel; invwMly greded; 

very poorly oorted; 1 .. _1 cl_I 0.0 1 6  m; cl_to 

lubangular to rO\.nded; common black end o,ey 

and few red litnic ct.'I; common Ol_y cr • .."., 

pumice cl ... 1 with long ,,_c'- in upper 0.06 m; 

m.trix colour 1 0VR 411 -4/2. dork groy 10 dork 

greytlh brown. 

Oiltinet contact 

Send.; few fine 10 medium lend T� lo ... mbrilo 

cI .. t •. 

Diltine • •  roaionel contact 

Muddy mltrix .. upported gr."II; ct .. t·rich; 

nOtmolly gr_; very p_ly lorted; 1 .. _1 et_I 

0.06 m; cl .. tl rO\M'1ded; common black end oray 

and few whit. cl .. ,,; ct .. t. commonly Iteerwd 

or __ red; melrix colour 1 0VR 61B. browniotl 

yellow, With •• rong orenge mott .... 
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Re,.,.nce NCDon 

Onetapu end hnOllw Fonnalion do ..... ", ., • •  xpoNd In e .,eek cuning down 10 the _. _ 01 the W,-"-hu 'Iiv., e. e now ., •• brld9lno ..... nt 

et the N".,-, conftuence with the Mengaehuehu StrMm. 

Formelion UnI. 

lhick ..... lml 

Onetapu Formation Oni< 0.3 

0.2 

Onetepu Formation Ont 0.3 

Onetepu formation Onh 0.6 

0.26 

Onetapu formation Ong 0.26 

0.32 

Maogaio Formation 0.4 

0.3 

0.6 

O.B 

1 .3 

1 .66 

I .B 

2 . 1 2  

2.62 

A79 

Dncriplion 

CI .... upporllld .-.; ung,lIdIId; dietincl mm 

.hick lami,..; _Iy aortlld; 1 __ • cl •• 0.0 1 m; 

cI_ 'ouMIId. 

Diatinct contact 

Very Gritty lendy ailt; .truct ....... ; common live 

root.: occ";oneI grlve' et.ta Icatt_ed 

IlYoughoUl. 

Muddy me.,ix .. upportlld g,evel; ung,lIdIId; v_y 

poorly .or.lId. 

Distinct contact 

S_y me.,ix·'UPPorllld g,.vel; inv ..... y g,lIdIId; 

ve,y poo,ly .or.lId; 1 __ • cI.1 0.03 m; cl ... 

• ubanguler '0 ,ouMIId; common bleck _ g,ey 

and few red lithic cl_tl. 

D.ltinet contact 

G,itty ._y ail. 1 1 0YR 4/4. d_k yello .. ., 

brownl: .truelur ..... ; faw medi\Mn to co ... aend 
c,eemy T eupo Igrimbrile cI.l. .eett .. 1Id 
.lYoughoUl. 

G,eded contact 

CI.' .. upporllld .-.; ung,lIdIId; lainl mm thick 

lemi,..; p_ly .orted; 1 __ 1 cl •• 0.0 1 6  m; 

el.l • •  ubrouMlld 10 ,ouMIId; common bleck end 

g,ey end le .. ,lid cl .... 

Di'tinet contact 

Very griny l..-.c:ty lilt; .trucu ..... ; few fine to 

medium ,end T aupo Ignimbritl cl.-1. IClttered 

.1Y0ughout. 

Muddy m.trix.......,ported Gr...,eI; cl_t-rich; 

normelly gredlld; unil pinc'- in .... out; poorly 

loned; I.,ga' cl.. 0.03 m; el.1I rouMlld; 

common black end gray end faw red lithic cl.ta; 

me.rix colour 1 0YR 6/8-7.6YR 6/8. yello .. ., 

brown to •• rong brown. 
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Onelapu end hn�'u Formation clePMitl ar • •• poNd In ,he w •• ' bank 01 ,he When_hu Ri •• r .c. ' .6 km  downa" .... of the When_hu 111 ... ·. -"'_ 
with the Man_huehu S"aom. 

Member Unit 

'hick ..... Cml 

Onetapu formation Onk 0.3 

0.3 

Onetapu Formation Onh 0.6 

0 . 1 6  

O ..... t.pu Formation Ong 0.3 

0.3 

Onl 0.26 

ON TANOATU FORMATION 

0.3 

0.6 

1 . 1  

1 .26 

1 .66 

1 .86 

2 . 1  

A80 

Deac:rlplion 

CJ_r1upported lends; ...-.graded; di'tiner mm 

lhick lominaa; poorly .Orted; I.gat et., < 0.006 

m; common black _ grey _ few red _ while 

lithic d_te; few grey pUmice. 

O .. tinct no"...roei� contact 

Gritty • .ndy cloy loom Cl OVR 3/8. d.k yellowieh 

brownl; alightly .'icky; IIIightly ",.'ic; IIIightly 

"r •• y; common rootl, 

Greded conlacl 

Sandy mltrix .. upported grlvll; in..,.,.ly graded; 

very poorly aOrted; 1._, etMt 0.08 m; cl_ 

.ubongular 10 rounded; common black _ gray 

end few red lilhic cl., •. 

OJ.tiner non-.roeional contact 

Gritty • .ndy cloy loem 1 1 0VR 3/8. d.k yellowieh 

Drownl; alightly atickYi .,ightly pi_tic; or •• v; 
mode,ately developed fine nul end crumb 

.truer"",.; common fine roota. 

G, .sed contact 

CI.r"UPPOfted IM1da; ungr.cted; dillt;nct mm 

Ihlck lemln .. ; poorly .Orled; I.g .. t cl.t < 0.006 

m; cl .. tl .ngul., to rCMXMfed; common black .-ld 

gray end lew red _ white lithic cIMt.; common 

grey pumice. 

Di.,ine, non-eroeiONl conl.CI 

Very gritty aendy 'ilt with lame cllYi non Iticky; 

non pI.,ic; g'_y; weekly .""� fine crumb; 

lew grey end or_ aende acattered throughout; 
occ"'ONlI Taupo Ignimbrite 'iM to CHtM und 
cl .. l. ICltt.red ttvoughout. 

Greded contacl 

Muddy mauix·aupported gravel; inv ...... y graded 

b_ gr_ upw.do to normally greded _ 

portion; very poor'y HftMl: '.,geet clat 0.06 m: 

e'.f • •  ubengular to rounded; common grey end 
block end tow red lilhic cl.ta; matri. colour 1 0VR 

6/2. greyian brown. wilh oIi.e-yellow mOll"'. 
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Reference eecdon 

o ....... u Form.lion depoai .. . , • •• poNd in • m .... pit on the WHt bank of the When_hu Ri •• ,.  immediotely _ •• the bridOO ot Colla .. junction. 

Forme.on Membe, Unit 

thick ..... (ml 

Onet..,u Formation Onh 0.6 

Onetapu Formation Ong 

Onetepu Formation Onf 0.7 

0 . 1  

Onetlpu Formation On. 0.3 

Cumuleliv. 

thick ..... (ml 

0.6 

1 .6 

2.2 

2.3 

2.6 

3.6 

A 8 1  

Oeacription 

Sendy m.trix .... upported grl"el; in"., .. ly oreded; 

." y poo,ly .orted; lar_t d.t 0.08 m; d _ 
_ angular to ,ounded; f ... Tertiary oil ... _ 
pe_ end c� .cottered throughout. 

Oiatinet .roeiOf'\at contact 

CI.t .. upported .onda end 0' ......... with ._ 
0 .... 1; ung,aded; "ery poorly .orted; faint cm 
thick bed.; O,..,olly ,.,. in middle of "';t; lar_t 

et.t 0.03 m; et... angular to ,ounded; fow 

T .,tiery .iltltone pebbtee. 

Diatinct non-eroeionel contact 

Muddy m.tri,,,upported 0" "01; .-molly O,aded. 

but with fine-g,ained b_; "ery poorly .orted; 

la,o ... cloat 0.2 m; et.t. '''angular to ,ounded; 
common oranQ.red It.". on cl_.a; few lefti.,y 

.ilt.tone pe_; di8tincti". O,oy. 1 0YR 611 -6/2. 

matrix with oreno ... red mot ..... 

Dial,nct non-erosionel contact 

SancM; m ... i".; Will loned; ,.worked T aupo 
Ignimbrite fine to co.,.. lend leaUerlld 

throughoUl. 

Muddy mltrix1upported grlvll; ...-.graded, but 

.. ith fine-o,ained b_; "o,y poorly .orted; lar_t 

cloat 0.026 m; cl oat. ,"angular to ,ounded; 

di .. incti", O" Y ( 1 0YR 6/21 mat,i. with oIi., 

mottlea. 

Sonda; m_Ye; woll .orted; reworked T� 

lonimbritl aand end grenula leanerlld throughout, 

concentrated at the top of the "";t. 



Q &21/21 ••• 3 

Ref.rence aection 

Onec.pu Fonn.lion _potIi1:8 .r • •• poNd in a merellrubbi.h pit on the w .. t tM.nk of the W .. n .... hu River. et Alanui. 

Member Unit 

lhick ..... (m) 

Onetapu Formation Onj 0.76 

Onetapu Formation OM 0.6 

Onetapu formation Ong 0.7 

0.76 

1 .36 

2.06 

A82 

Dftc:ripllon 

CI .. I-supported Nnd. _ gr.nul.. with 

occoaioN! pebblea; ungreded; dietinc:1 cm thick 

bedl; poorly lorted; 1 __ 1 cloat 0.08 m; cloato 

_ulor 10 r....-; common gl_y gr.y cI_; 

dillincl g .. y malri. f l 0VR 6/2) with oIiv . ....... y 

motd ... 

Sandy ml.,i.-s_ted gravel; ungreded; very 

poOfly lorled; 1 __ 1 cloat 0 . 1 2  m; cI_ 

lub_ullIf 10 r....-; m .. ri. colour 10VR 6/2. 

greyia:h brown. 

Dietinct non-eroeionel contact 

Cloat-supported landl; ungreded; w .... mm thick 

laminee; moderately poorly lOfted; I_gear cl.t < 
6 mm; cl .. t, angular to roWlded. 



.. •  22/111572 

Ref.rence MCdon 

O"lapU Fonnaoon depoita .r • •• poNd in a met:_ pit on the ••• , M'* of the Whenoaehu Riv.r, at Raukiwi. 

Formation Member 

Onetepu Formation 

• 2 .22/1 236 1 8  

Ref.rence MCoon 

Unit 

thick ..... (ml 

1 .6 

Cwnulaove 

thick ..... (ml 

Dncriplion 

Muddy mltrix_orted grlv"; ungreded; very 

poorly .orted; 11Iv-t cI.t 0.1 m; cI_ 

.ubongulll to _rounded; abundant gl_y gr.y 

lithic cl.to; diatinctiv. gr.y 11 OYR 6/21 metrix 

with oIiv. at, ..... 

O .... pu Formltion depooltl .ro .xpoood In • •• ndlll. pit on the WHt _ 01 the When_hu lllver .t Mongomohu. Imm ....... y _v • •  br\dtIng point over 

the Riv.r. 

form.don Member 

Onetepu Formation Onj 

T .22/1 24& I 8 

Ref.rence Hellon 

Unit 

thick ..... (ml 

2 

Cumulaova 

thick ..... (ml 

Dncription 

Muddy m.tri .... upported orlvel; cl_t.,ich; 

ungreded; v.ry poorly .orted; III_t cI.t O. 1 2  m; 

cl.t. .ubongulor to rounded; abundont gr.y 

lithico; di.tinctiv. gr.y (1 0YR 6/21 mltrix. with 

olive .tre ... 

O ... tapu Form.lion depooltl oro oxpoood in • gully on the _t be .. 01 the When_hu IIIv .. . . t the IIIvo,. conftuence with . ..... tributary .Ir ..... 11. 4 

km dow ... tr..m of Mengemahu. 

Formation 

Onetapu FormatIon 

Onetapu Formation 

Onetapu Formation 

Membe, 

Onh 

Ong 

Unit 
thick.,...... CmJ 

1 .6 

3 

0.6 

C ... nu..tltivl 

thicknooo .ml 

1 .6 

2.6 

6.6 

6.6 

7 

A83 

Dacription 

PM gray .. lty 10."..; common cow. roots. 

Di.tinet non-eroaional contact 

Muddy mltr.x .. upported grav .. ; LM"IGreded; vety 

poorly loned; matrix colour distinctiv. grey with 

olive .u .... 

O •• tlnet non-erosionat contact 

Mltrix1UPPOf'ted orayel; ungreded; yery poorly 

aoned; matrix colo... brownish grey. 

CI.t .. upported .-.; ungreded; w.ek mm thick 

leminee; appe •• orenge brown. 

Organic rich oilty send. 



51 5221124301 

... , ........ ...,lIon 

o ... lapu Form.lion de ....... __ by Cwnl'i*l , , 11731 .r • •• poNd in . m .... pit c. 2.6 km north 0' M.nvomohu. 

Onj � 

., 
Ongl � 

Onf � 

__ Locally derived colluvium. 

Klnpoti Invelly sand; A horizon. bllck to v..,. dark 
_ ,rey (IOY� 2/1 -lf l l  ,nvelly sandy loa ... ; I '-"-' 

oli .. (SY "/l) ,nyelly sandy loam. 
dirk ,rey to dark olive ,rey (SY "/1 -]/2) peor1y 

- sorted Indesitic sandy Invel with some .mllI bouhIen, 

very dirk ,rey (NllO) und. I .. d Ii,ht ,rey (IOY" 3/1) 
/' silt with some smlll tr_ (N Z 1l63: 407 % 70 years 

/' I.P.) in ,rowth position; wood fncmenu. 
_ I UA thin paleosol; brown (1 ' SY" 512) silt loam: some 

rooU with yellowish red (SY" 5/8) stainin,,; tree 
'- roots • 

....... ,rey (NS/O) 'ami.lted silt Ind sand; some roou with 
yellowish red (SY" SfI) stainin". 
dirk crey to 'dlrk olive ,rey (SY 4/1 -lf2) poorly -- sorted poorly bedded Indesitic ,,..vel Ind sand; some 
medium to lar,e boulders; tree stumps with diameter 
up to I IO cm. 
li,ht olive ,rey (2 ' SY 612) silt with some yellowish 
red (SY" 5/8) mottles; some .ertical c,..cks with sand 
from the overlyin, horizon; lower half of bed with 
numerous or,anic matter f,..,menu and worm casu. 
2UA dark reddish brown (SY" lf2) sandy loam; some 
li,ht olive ,rey casu; some tree rooU (N Z 1584: 
756 % 56 yelrs I.P.) Ind decomposed lop. 
2UI li,ht olive brown (2 . SY SI") sand: some coarse 
root chlnnel.; t,..nsitional boundary, 
olive ,rey (�Y "12) poorly bedded andesltic sand with 
some s""" pumice f",cmenu, 
lUA brown (1 .  SY" 512) loamy sand. 
olive ,rey (SY 412) poorly bedded coarse und • 

.. UA brown (1 'SY" 512) sandy loam; some pumice 
pebbles and charcoal (,..,mena; IOme roou. 
Ii,ht brownish ,rey (2 ' SY 612) sand with pumice and 
chlrcoal f,..,,,,ena (N Z Il62: 1191 % 78 years I.P.); 

" lO"'e rooU. and stron, brown (1 'SY" S� moteles. �:s:�§�;S����� " ,rey (1 .  SY N6/0) sand and ,n .. '; red (2 '  SY" SfI ��21!;:��������� stainin, on ",any pebbles; pebbles well rounded, 
r ,rey (1 . SY N61O) .Ilty sand with so"'e tree roots. 

conaolidated volcanic ,nyel. 
late Tertiary' 'sedl",.ntary rock. 

1 .... 1 01 Whanpehu "iver 

A 84 



U 122/124301 

0 ... ..,.. Fonnaolion depoeita .. 0 ox� , .. ling on • Iow lying To,liwy outc,op on tho w .. ' ..... 01 tho W--,,", !liver. c. 4 km do .... u .... 01 

-....-. . 

Fonnotlon Mwnbe, Unit 

thick ..... lml 

Onl 2 

0.25 

Onetepu Form.tion Ono 1 .6 

0.2 

ON TERTIARY SlLTSTONE 

V 12211 88484 

Ref.rence eection 

Cumulotiv. 

thick"". Cm I 

2 

2.25 

3.76 

3.96 

Oeocription 

Muddy m •• ,ix-eupportod • _ _  g,.vol; normolly 

groded; very poorly .oo.ed; 1 .. _. cl •• 0.0 1 5  m; 

et_I. engut., to rounded; common orey end bleck 

end few white end red lithic cl ... ; few cI.ata 

with atrono or.,.. red atai,.; matrix colour 

d .. tinctive orey with or .. red mott .... 

Diatinet non-eroeionel contact 

Groy eil.y _; low ocm_od _ _  gr_ 

lizod cl." 01 roworkod T _0 Ignimbri.o; 

occoeiono! llecke of _cool; oronge brown 

monta. 

Di.tinet nOn1,oeionel contact 

Muddy mltrlX1upponed grlvel; iny., .. ly orllded 

to middle then OOfmally oreded; very poorly 

lorted; largest cl •• 0.26 m; cl." wtguler to 

rounded; common orey end black end few red end 
purple lithic cl_.a; orange-red moUling on few 

cl ... I; oceaion" T ani.y pebbla; mlt,ix ColCMI 
orey with yeUow·brown mon .... 

Distinct contlct 

Sil.y ._; common .c.tterod • _ _  gronule 

reworkod T oupo Ignimbri.o cl.lI. 

O .... u Fonn.tion depoeito or. oxpoood on .he .oo. benk 01 the Whon_hu !liv., . •• the edge ol tho Mongomohu Golf co ...... c. 2 km ... U .... 01 

Menure.l. 

form'lion Member 

Onetapu Formation Onj 

Onh 

Onetapu Formation Ong 

Unit 

.hickneu Cm. 

0.6 

1 .6 

0.6 

1 .5 

0.6 

1 .6 

Currll..".tive 

.hickneu Cm' 

0.6 

2 

2.6 

4 

4.6 

6 

A85 

D .. cription 

Sil.y loom 

Diatinet non-eroeional contact 

CI .. t1upported a.ancfa and orenulea; m";ve; 

...-.gr.cted; poorly aOlted; etK.ndent 01-'1 orey 

acoriated lithic cl .. ta; matrix colour orey with olive 

atreaka. 

Diatinct non-eroaionel contact 

PaIo g'oy oil.y lown. 

Di.tinet non-erMfonel contact 

C' •• -eupportod .-. _ gronuloo; ungrodod; 

m .. ive; poorly .orted; matrix colour grey brown 

with olive atreakl. 

Diatinet �roaional contact 

Sdts. 

Dlatlnct no�'o.lonal contact 

Cloo'·.uppor.od ._. _ g,onuIoo; ungroded; 

m_lve; poorly lortod; malrix colOU' grey brown 

with olive streaka. 



W .221016471 

o ....... u Form.lion depoel .. ... .. poNd In the WMt benk of the When_hu Riv.r, c, 1 .  km dow ......... of M.nur.w •. 

Formetion Member Urit 

thick """ Cml 

Onetapu Formerlon Onk 0.2 

0.2 

Onj 0.7 

0.4 

x .221013430 

C ..... uI.live 

thick ..... Cm' 

1 .2 

1 .4 

2 . 1  

2.6 

Oeec:riplion 

Gr.y lendy ailt loem. 

CI_t1upported .end.; LM"IIQraded; week mm thick 

leminae; poorly lorted. 

Oietinct �"oneI contact 

Gr.y lendy ailt loem; cont .... occ_one! bite of 

b.,k end tw;g.. 

Oietinet non-eroaional contect 

CI .. t-supported .end. end "r ..... ; ungraded; 

m..ave; poorly to very poorly lorted. 

Distinct non-erOlional contact 

Grey sillY IOlm . 

o ....... u Form.lion depoel .. ... .. poNd In . gully on the _t blink of the When_hu Riv.r, .t the Riv.r. conftuanca with . «nail tribuWy ....... on the 

I.h aide of Oldr .. 1Ioed, o. 2 km upotreern of the conftuance betw .. n the When_hu _ Mangawhero Riv.r •. 

formation Member Unit 
thock ..... Iml 

Onj 0.6 

0.6 

Onetepu Formation Onh 

CI.MT1u1ltivl 

thickMU Cml 

0.6 

2 

A86 

O .. cription 

Claat-.upported .end. end "r ..... ; ungraded; 

poorly lorted; dilltinct mm thick ternm-; ...... ent 
acorilted grey lithic cl_tl. 

Grey .ilty loem; cont .... common piecea of wood, 

twig. end ".v ... 

Diltinct non-erosional Contlct 

CI .. t-supported .end end "r ........ ; ungraded; 

distinct cm thick bed.; poorly lOfted. 



V S221OM47. 

Ref.r.nee eection 

o ... t.pu FomIIIdon depooilO ... .. poNd In the unde,cut ... t benk of the M.no-whe,o Rive, 50 m upe""'" of the bridQin, point ov .. tHe Riv.,. _ 100 
m IIbove illl confluence with the Whangeehu Riv.r. 

M .... be' Unit 

thick ..... Iml 

1 .6 

Onetapu Formation 0,.. 

3 

Onetapu Formation 0"" 0.6 

0.6 

Cumuletive 

tHck ..... lml 

2.6 

3.6 

4.6 

7 .6 

8 

8.6 

A8? 

Deecripdon 

Dark brown topsoil 

Bedded oilto. 

Graded contect 

CI .. t-supported _ end Cl' ........ with ....... 

gravel; m .... v.; txtOraded; poorly aoned. 

Dtatinct non-eroeional contact 

Bedded oilt.; common ,,",COO of wood end twigs 

.c.tle,ed throughout. 

Graded contact 

CI_t-.upported oend.; wUkly dev.loped mm 

tt-uck 'ami""; ungraded; poorly lorted. 

Silly loam; .tickv; pt .. tic; non gr ... y; p;.ce of 

wood found .t top of thi. p .... oeol d.ted !Wk-
26801 .t 670 ," 46 y .. ,o B.P. 



Z .221014431 

0 .. ..,.. Formedon .......... ... . .-.cI ... .... ..... cut _t ..... 0' .... Mengall_ .,,_ 100 m ....... .. -..- ..... .... wt.neMhu 11_. 
_ on .... left _ 0' .... MAn.-II _ _  .......-...., below .. Juncdon wUh Old.- _ CM e lMldgl  ... poind. 

-- UnIt 

d1Ick .... Cm, 

4 

1 . 1  

0.16 

0"" 0.46 

0.26 

0.6 

OnetlPU Formation 0"" 0.6 

1 .2 

e ..... II ... 
thIc:kneee Cm, 

4 

6.1 

6.26 

6.7 

6.16 

e.46 

e.06 

•• 06 

A88 

Grey eiIty ....... with . 0.6 m d1Ick _y unit 

COO;, .. c. 0.6 m 'rom .... top or .... .,.�e. 

On grey 'n _ with ..... brown mottlee; 

"'Y w  ... ......... 

Pea. grey loam with or ... brown mottlee; ,irm; 

non eticky; pleetic. 

Cleet-* _; well .... ed; w .... mm 
thick I ......... ; dietinctiv. orey colour with oIi ... 
.. r ... . 

Graded contKt 

Grey eilty loam with etr_ or ... brown monIee; 
non .. icky; pleetic. 

Fine _ end 1IiIt; grey with or ... brown 

mott .... 

Muddy m .. rix __ ed orevele; ungraded; -'Y 

oorted; common grey lithic d_; d_ 
oubrour>ded to rour>ded; d_ commcny .. eined 

or ... brown; tow to common Teniwy 1IiIt.-_ 
�; metrix colour grey with etr_ or ... 

brown mottlee. 



Plate 1 . 1  The upper Catchment of the Whangaehu River looking towards the Southeast 
Mount Ruapehu ring plain showing the upper Whangaehu gorge ( I ) . 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 S2 1 1 1 73723 . 

A89 



Plate 1 .3 The lower catchment of the Whangaehu River, showing Mangamahu vi llage 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 Campbel l  ( 1 973) 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 local ity.  

Photograph taken looking east from S22 / 1 065 1 5 ,  and courtesy of v. E .  Neal l , Massey 
University.  

Plate 1 . 4 The coastal reach of the Catchment, showing Hol ocene 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 (S22/1065 1 5) .  Note the channel cut into underlying 

Nukumaruan siltstones and sands tones (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 siitstone 
and overlying Whangaehu Formation (arrowed). The Formation is here overlain by yellow­

brown allophanic tephric coverbeds. 

Photograph taken looking east from S2 1 / 1 83819 .  

A9 1 



Plate 4.3 The Whangaehu 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-fi l l ing relationship of Whan�hu Formation (WF) with the older Ngarino 
terrace (NG). 

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

Plate 4.4 Rip-up c1asts of T t!rtiary sandstone and siltstone (TS) at the base of the 
lowermost diamictite bed at the Type Locality for the Whangaehu Formation. Note the 
c1ast-supported pebbly nature of the deposit ,  and the rounded andesitic boulder (AB).  

Photograph courtesy of v .  E .  Neal l ,  Massey University. 
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Plate 4.5 Thick Whangaehu Formation bouldery diarnictites exposed in the cli ffs of the 
lower Whangaehu gorge (S2 1 1204837).  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 I ithofacies 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 fluvial 
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 Wf5 (S2 1 1 1 77805) .  Note the 
position of the Kawakawa Tephra (KK),  and Kaitieke (KT) and Mangawherawhera (MG) 
tephras. the Last Interglacial palaeosol (LlG ),  and underlying Marton loess (M) .  
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Plate 4.8 Kawa kawa Tephra 
at WF5 . Note the thin fine­
grained ash base to the Tephra 
(arrowed ) .  I mmediately 
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 U niversi ty. 

Plate 4.9 Coverbeds at WF7 (S2 1 1 1 88825) .  Note the approximate position of the 
Kawakawa Tephra (KK),  the Kaitieke tephra ( KT, marked by the author's left hand),  and 
the Mangawherawhera tephra ( M G ,  at the level of the author's right knee). 
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Plate 4. 1 0  The Kaitieke (KT) 
and Mangawherawhera (MG) 
tephras at  WF7 . The 
Mangawherawhera tephra,at the 
bottom of the photograph, is 
bulgy 10 relief, with a 
distinctive cracked profile. 

Although not clearly visible in 
this photograph it  is grey in 
c o l o u r ,  and c o m p r i s e s  
dominantly lapilli-sized tephra. 

The distinctive fine-grained grey 

Kaitieke tephra is in the middle 
of the photograph. The 
o v e r l y i n g  re d d i sh - b rown 
coverbed is the Ratan palaeosol . 
Both photograph 4.9 (previous 

page) and 4. 10 courtesy of V .  

E .  Neal l ,  M assey University. 

Plate 4. 1 1  Coverbeds at WF8 (S2 1 1073 877) .  Note the distinct bulgy profi le of the 
Mangawherawhera tephra (MG) . the strongly coloured Last Interglacial palaeosol (UG) and 

Marton loess (M) .  WF marks lahar deposits correlated to the Whangaehu Formation. 
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Plate 5. 1 The Mangatipona pumice sand ( M A) at M A  I (522/063429),  the distinctive 

pumice deposit being near to the top of the Jacob Staff. Charcoal found within this deposit 

was dated (Wk-268 1 )  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 (520/203909),  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 TG I (S2 1 1209877) .  Another 
piece of wood sampled at this locality was dated (Wk- 1 773) at 7 , 800 ± 70 years B . P. 
Ponding at this site resul ted 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 diatornaceous 
sediment. 

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

Plate 6.2 Tangatu Formation (TG) at TG3 (S2 1 1287872), 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  c. 20 m thick . 
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Plate 6.3 Tangatu Formation at TG4 (S2 1 1280887).  Note the horizontal and inclined 
cell cimetre thick stratifiaction within the deposits, and characteristic overlying yellow­
brown loam coverbeds. 

Plate 6.4 Tangatu Formation at TG8 (S2 1 12 1 1 835).  Note again the stratification, and 

overlying allophanic coverbeds. At this locality the Formation is c. 30 m above the present 
level of the Whangaehu River. 
Photograph courtesy of V. E.  Neal l ,  Massey University. 
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Plate 6.5 Tangatu Formation at TG 1 0  (S22/056448).  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 (S I ,  

S22/ 1 34540) 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 ( 1 973), and IS 

identi fied in Plate 1 . 3 .  



Plate 7.2 In this photograph of section I (521 1277883) Onetapu Formation members are 
underlain by Tangatu Formation (TG) and Taupo Ignimbrite (TP). A date (Wk-2098) of 
890 ±40 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 Dna and Dnd, and a 
maxi mum age for the overlying members One, Onf and ·Ong. 
Photograph courtesy of A. 5 .  Palmer, Massey University . 

A W2 



Plate 7.3 Onetapu Formation informal members Ona, Ond, Onf, Ong l ,  2 & 3 ,  and Onh 

are exposed at L l  (S2 1 /233869) , shown in this photograph. Note the distinct channel 

fil l ing 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, Ono and Ono are exposed in the 
upper part of G6 (S2 1 /287883),  shown in this photograph. A twig collected from within 
this deposit was dated (Wk-2097) as Modem. These deposits are correlated to historic 
lahars which occurred in 1 86 1 ,  1 953 and 1 975 , 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 M anutahi 
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 M anutahi Formation, Rangipo Desert . Water escaping through the sediment has 
entrained particles forced up into the overlying beds via a fluid ization channel (arrowed).  
Fluidization appears to  have been arrested early in the process and the sand pi l lar 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 1 1  (S2 1 1278885).  The movement of water and entrained particles along well­

defined "escape routes · ( indicated by arrows) has interrupted and upturned the laminae 
across which pil lars have cut resulting in exaggerated dish and pi l lar stuctures. 
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Plate 7.8 Dish and pil lar structures in member Ong3 at L l .  Early signs of the onset of 
deformation are ind icated 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 L t .  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 permeabil ity. In this 

deposit pipes have truncated and disrupted the pre-existing dish and pil lar structures. In 

the bottom right of the photograph a 0.03 m peat layer between Ong I & 2 is marked by 
an arrow. 
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Plate 7. 1 0  An example of a 
sand volcano at section L l .  
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 p i l lar 
structures. 

Plate 7. 1 1  Deformation structures , includ ing dish and pi l lars 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  Sitt! E ,  wht!rt! vdocitit!s and discharges are calculated for Onetapu members 

Ong, Onh and Onj .  Sections E l  (T2 1 /303877) and E2 (T2 1 1302876) are in the metal pit 
in tht! forground of tht! photograph . Section E3 is  out of shot, bdow the bottom right edge 

of the photograph . Tht! Whangaehu (WF) and Tangatu (TG) Formation surfaces are 
marked . Tangatu Formation is mantled by Taupo igriimbrite at this local ity.  Mount 

Ruapehu is in the background of this photograph . The steam rising from the forest in the 

middle di stance marks the location of the Karioi pulp mil l .  

Plate 7 . 13 Section L2 (S2 1 1232869),  shown here, ex poses 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 ex posed in the cutting on the far bank of the River. 

Photographs 7 . 1 2  and 7 . 1 3 ,  above, both courtesy of A. S .  Palmer, M assey University. 
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Plate 8.1 Tangiwai railway bridge with Mount Ruapehu in the background, April 1 990. 

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 1 25 tons, and was carried 70 m downstream by the lahar. 
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Plate 8.3 Tangiwai, December 1 953 ,  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, 1 953 ,  fol lowing the Tangiwai Disaster. The hole in the ice and tephra barrier is 
marked by an arrow. Note also the top of another hole immed iately to the left, which has been mostly buried by fal len 
ice. The lake level fel l  by about 9 m, releasing 1 .  6 x I ()6 m3 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 1 953 

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 1ahar. 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 river level. 

Photograph courtesy of Mr Merv Matthews, Waipunga, Whangaehu Valley Road. 
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Figure AJ Stratigraphy of Onetapu Formation members. Sections A-Z are described in the Appendix to this thesis. The Type Locality (TL) is 
described by Donoghue (1991) and sections 1 &. 2, 4 & 5, and 9-11 on the Mount Ruapehu ring plain are described by Purves (1990). 
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