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AB.STRAC'l' 

The HinuercJ. Forr.wtion is an extensi ~,e Upper Pleistocene 

terrestrial deposit of al luvial origin, underlying t he pla ins 

of the .n&milton basin antl the Haur&.ki Lowland. Th·:> t extures 

and sedimentary stTuc~ures of ten strat i grephic sections nre 

stud:!..ed ir, deta il, an.r.:1 indics.te uniformity of the Hinnf:ra 

Fo rmation on n r ~g1 onn l s cale . Four dominant lithotypes occur : 

r l:yo1i t- ic and pu11Jiceous gravelly snndo, quartz sands, puinice 

c:Ilt , ::; nd rhyolit ic c.;;indy gravel::; . A va riety of pTirnnry 

~nd pos~-depoaitional s truc tur es is p r e~ent, and four types 

of crc3~ - atrYtification (Rho, Nu , Epsi lon and Sigma) a nd throe 

typea of horizontal s tratific~tion ore describ~d. '.;.'ex t u:ret 

indicate rapid depositi on in sn environment o f fluctua tin g high 

turbulent energy. RelBtive energies of the differint sediment a ry 

~truc Lure~ ~ra su~gested from the relaticns of 3tructur es to 

t~xt4re , Sedime n tGry 3tructures nre alRo relntea to flow regime. 

3jx ~2 c i~s ~ r e erected for the Hinuera Format~on on the basis of 

lithe, logy, t,~ x turc, sedime11tary stri.;.ctureG, and flow regime, which 

indicate deposition by D brs ided r i ver system. Dt=po;:;i t ion ·.-.r:~ 3 

contemr6ra ~eo u ~ witt i nt ens e volca nic activity int~~ Central 

ii olc a nic r, .:, ;sion, v:hjcr1 ccn:bined w:i.th the cold, wet climat e cf:::. 

i:; lo.cial period, led to th e 31lp},1Y of J.arge amounts of Gediment 

to t r. ,J river :::-y.=::temG af the regior., and agr.ra datiom:,1 f,H1s ·•:ere 

constructGd in tl,e Ha ur ak i Lo•uland and t h e Eam:ilton Basin. The 

s ix facies are incorporated into a suggested physiographic model 

o f the Uinuern Formntion. 



CHAPTER ONE 

1. 1 THE: HI1'UERA FORMATION 

The Hinucra Formation is a terrestrial deposit of 

alluvial origin and underlies the extensive plains of 

the Ha milton Basin and the southern half of the 

Hauraki Lowland. Less extensive deposits are mapped 

along the present course of the Waikato River between 

Karapiro and Whakamarumaru, and in the vicinity of 

Reporoa (Fig. 1.1). The formation is approximately 

1950 square kilometres in areal extent (estimated area 

fro m f our mile geo l ogical maps) and is up to 90 metres 

thick (Kear and Schofield, 1964). 

Humerous well exposed quarry and road-cut sections 

show rapid latera l and vertica l changes in texture, 

lithology, and sedimentary structures within the formation. 

Cress stratification is almost always present, although 

variab l e in scale and other characteristics. Lithologies 

range from pure pumice gravelly sands, sands, and silts, 

through rhyolitic and pumiceous gravelly quartz sands to 

clean quartz sands containing abundant feldspar and 

ferromagnesian minerals, with interbedded peats. 

1.2 GEOLOGICAL' HISTORY 

The stratigraphic terminology, lithologic character, 

and ages of the rocks in the Hamilton Basin are summarised 

in Table 1.1 ( a fter Kear and Schofield, 1964); formational 

nomenclature is presented for the post-Miocene rocks only. 



Fig. 1 .1 Lo~ality map showing areal rli8tribution 

of the Hinuera Formation. 
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f2.ns. Ho~ever, Bull's pattern does not cont'a1.·n. the· · suspension 

deposits found in the Hinuera Formation. 

In the above 2tudies o. f the deposits of brai'der.1. · rivers, 

the Ruthers ~ere able to relate eedimentcrv Etructures, t extures 

~nd lithologies to bed forms and stream morpholo~y. The 

paleoenvironmental inter~retation of ancient sedimentR 

only he based on the sedimentological record pres0~ved ic the 

deposits~ and this then compared to studies of present-day 

environments. Because of the close sin:ilarity of t:H, sedimentnr:r 

structures, litho::..ogie.s ;;nd textures o:f th0 2edim~:-;.ts :in tr.ir; 

Gtudy to the braided river deposits descri~ed in �~�h�~� liter~ture, 

a f hysiographic model of the Hinuera For~ation can te erecte6 

with some degree of confidEnce. 

3;.,rG are the most important n:orphological fei, tm·es of 

braided rivers (Doeglas1 1962; Allen , 1965; Har~s and 

Fahnesh&ck, 1'.:; 65; \',Uliams and Rust, 1969; Swith1 1971; 

and others). There are three types of bars; longdituJinal, 

transverse, and point bars. Point bars are uncommon in braided 

rivers (1illiams and nust, 1969). Longditudinal bars are common 

in streams with gravel and sandy gravel b2ds, while transverse 

bars are typical of braided streams with well sorted sandy beds 

(Smith, 1971). ~he sedimentary structures and the lithologieG 

snd textures of the Hinuera Formation mny be explained by the 

variable activitie~ of these bars dependant on flo~ regime as 

related to stream discharge, and a physiographic model cf the 

Hinuera Formation is suggested on this basis. 

Normal ~ischarge during the deposition of the Hinuer~ 

Fcrmation ~as p~obabl y relatively high, largely a$ B recult o! 

the prevailing wet climate. ;,·;hether or not a river is mear,d erir .. z 

or braided is go?erned mainly by th~ rcl~tion bet~~en s!ope und 



cl ~a chPr t0 , and the very low angle en the Hinuer~ surface 

ii" ·• , C (' C t ' ' • t t ' > • • l • 
: , _. .. ..... , _, •• ~i ti': ort.io.ec river that deposite::d the forma t icn 

tn.::. titJ l sl_or._ • C 1
1

• '-\1r- f•, n ,, ,ae- ·· reo·1ter t] -'- ] ~ · - , .. - ~ ..,,. o ...:< -K~n precen,,, J"J•'.· r,are 

0 up to:;, A high norm&l di3tharge is a possibl~ c~plun~ t ion 

f' .:· r the: h i ~:l1 turtulenl: energy indicated by the tf.·~:tural 

cL:,.r:-::.ct ,::>ri.:-tic1;; cf t.h0 ::'inuC:ra Formation . 

Gn the basia of th~ above, the eix faciec de~cribed in 

~o~e~of the HinuArE Formation . 

tull< o f t:,c f,Jrrna;;:l.on, 1·.as depo[;itec. either l:y th e :1,i::r :;t i c:n cf 

jun ds on longditudinal bars or by the lliigration cf :ongdituJi~Dl 

bar r,v1;.J.an cr. e f s. ce t opof;raphy , or a combination of tot~., during 

noniaJ d.isch:1r g;e. r:.:i.cies A2 formed from longditudina'. ba::c 

m:. ; r .a. tio1i in n.s.r-ro i, 1 shallo·.,., channels under the :,a ;:, e conditions. 

raeie :3 C1 ·:; c:s for-med during 1:criods of hi;;L dischc:rge t.y r.io ve.~e- nt 

o: cobi:J.a .s a.r.d petbles down ;i.va.lar.che faces 01 l.or.r:;ditudi1."'l t1..r:, 

ir_ t o fa .:i. :jncent sl,aJ. low chA.nnels, Low, linear, mid-ctannel ~c~nrls 

were const r ucted, which become exposed as the flco i ~aters 

recede d . The.se c r: rres~ond to the natural lE:vce.:: of :.;r:1 ided 

::;t:::·c:an.G desc;.·i.t;;d cy Doegl.'ls (1962) . 

di.sct:;1.rges . During floo,1 periods, tLe r::.'iE.-'::' covt':rcd. its 

ilood~lain , and on fallin ~ diccharge , sandy silt~ ~ere de ~czitcrl 

aE ·a t t in ven~er in areas beyond ' the mnin ctanne:~ . C" 

in :;;.l;3r.done r1 channelG :,.r.d other topO ;£r"!J!ric : o":: ;, ,.i: Jcl .,,j l i·, . ":r r,· 

.· .' 

deposited from cuspension in backswamp-like environ~e~t . ~ ,.~erbar :, 

deposition resulted in the formation of fscic~ 0 . 
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tara w~re formed. ?he migration of small scale rinpl0s ever 

tt~s£ L~ra formed facies E. 

'I'i'd.s ph:,siographic model is surr.m1.o. rized in Fi::- 5. 1 and 

~ 2 ~n c r rt i] l ustrnted in, ~1· ~ Sc.~ 
.,. - o• .... • - • The model surp0r~a the 

conclusionG of : olman and Leopold (1957) on the r€loti nn nf 

vsr t ic~} to horizontal acretion and the constr~c&ion of flood 

1'}11:; buJ.k of tL~ Hii:uera Formation is forn,ed frot1 

i~-ch~~nel ~edimenlation , and overbank deposits (facies ~) 

con1titut~ an l y a minor ~roportion of it s s~dimen~s . 

rr.i;:;r:, t oY-t o c t i on of chc,nnels a croGs tl!e entire ·:1i. cith of the 

L.oo ri-:-Jl -:- in. Overbank cte,osits of apprec i able ~hiokLeS5 ~re 

~ocnd only ?t the top of stratigraphic secticnG; else~ter~ t ~ey 

L;.;_vc Le en c.:·mr~ete);y erocier] or reduced. to thir. int•::rc c?l:;.tions . 

Tt~ p r ~2ent micro-tcpo graphy of the Hinuera 2urf:ce 1 consis-

tic[ of low a~plitud~ ridges and swnles i ~ also e~ ~lained ~y 

t :.,e -"ito·.''= phy2io[r::tphic model. The ridges are lo~ , lin~~r , reid-

ch~ nncl mounds conFtructed durins flood di5charge (fecieE D1'. 

o~erben~ silts and occasional peats accumulated in absndone~ 

ch&nnels adjacent to thes e chcnnel bars. This relationsti ~ is 

illuc trst~d in FiG • 5.2. 

~he sediwe~tological characteristics of the aix fficies of 

t:1e Hinuera F'ormation are summarised in Table 5.1 



·7--
~--;-_ --) 
.., ~ ""' 

Fi;_~. 5. 1 
PhyE,iocraphic model sr.owinp; facie s r el stio-cs:-.i1 •:: 

in the Hinuera Formation. 
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Fig. 5 . 2 Fel ~, _tionships of three facit::.s of t h e Einuera 

F~rmation, showing ridge and swa]e toro g r Bphy . 

Linear channe l bars of rh yolitic sandy gr~vAls 

(Facies C1) form low amplit ude ridget. Fu~ice 

~ilt3 (facies D) accumulate in swales formed 

by a ba ~doned channels. Rho cross-~tratified· 

rhyoJ i tic aur1 pumiceouc gravell;, sand::: ( L, cie!:: 

A1) underlie both. Grid Hef . !156/795525. 

~ammer near centre of photograph is 3~ crn ~on g . 
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Appendix I 

.Sa mple No. Mz 0I(¢) C: k .., I KG Grid . Ref • 

'.·'.' 140 o.84 1.80 +0 . 1~9 0 . 94 N65/676 1+27 

w141 2.12 0.67 +0.24 1.11 " 
\': 1 Lf2 - 0.43 1. 71 -0.06 1. 06 II 

w143 0,95 1,13 +0.14 1, 03 II 

'.V144 1,22 1,25 +0.06 0,97 It 

i'i 145 0. 35 0.29 +C . 03 1.16 II 

w146 2, 77 0,75 +0.28 1,29 II 

'.,'.147 1, 28 1, 39 -0. 34 1.58 II 

i'J148 - 0.21 2.32 +0,60 1,03 II 

w149 0.85 2. 55 +0,29 1.06 It 

·:: 150 2. 65 0.56 +0 .20 1.32 II 

V/151 2. 01+ 0.83 +0 . 08 1. 16 II 

'N 152 5, 13 1.94 +c.30 1.1 0 . It 

\'!153 0. 06 0.90 o . oo 1. 36 " 

••11154 0 . 25 1 . 11 -0.30 1. 20 " 

W155 0 . 50 1.05 -0.03 1.22 II 

·:1156 2 . 43 o. 68 +0.09 1.17 It 

'.'.' 157 0. 38 1.62 -0,22 1. 06 II 

W158 1.1 6 1.63 +0.1 6 1.18 II 

1:: 159 1.39 2.03 +0.13 1.54 II 

1::160 -0.29 2.62 +0.29 1.04 II 

w16 1 -0.27 1. 77 +0.06 1. 02 ti 

W162 1. 94 1.36 +0.01 1.38 II 

'.//163 6.03 2 , 1+9 +0.41 1.)6 1·,)6/'?0~;5;:,5 

w164 4.74 1, 94 +0.25 1.22 " 

V/165 5.63 1.85 +o.46 o.65 " 

\'1166 3. 41 o. 44 +0.33 1,04 ti 

i'/167 2.16 0.74 +0.01 0.97 N65/812437 
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Appendix I ( continued) 

Sarr:p l e No . Mz 0/¢) SkI K.G Grid . Ref . 

'X 163 - 0 . 10 1. 92 - Oo25 1. 13 N65/812437 

·::169 - 0.50 1. 60 - 0. 12 0. 80 " 
"'. 170 o . 45 1. 04 - 0.26 1. 38 11 

'.',171 - 1. 15 1. 84 +0 . 11 0. 76 II 

:1·172 1. 00 . Oo58 - 0 . 05 2 . 20 II 

','/ 173 - 0. 08 1. 23 -o.o'i 0. 81 II 

1•:174 0 . 02 1. 48 -0 . 32 1. 06 11 

·::175 - 0. 14 1. 41 - 0 . 75 0 . 92 11 

'.', 176 1. 21 0. 74 - 0. 02 0. 93 \\ 

("177 - 0. 43 1. 28 - 0. 04 1. 09 II 

·.•;178 o.64 0. 97 - 0. 25 1. 30 II 

;·.:179 0. 63 o. 88 - 0. 13 1. 18 II 

'.'/ 1-30 3. 3;., 1. 42 +0 .1 5 1. 00 1-:66/001337 

::; 1? 1 o. 86 0 . 89 +0 . 06 1. 25 II 

..... 132 0. 61 1. 33 - 0. 23 1. '14 " 

·;; 183 5. 09 1. 25 +0 . 77 1 . 45. N66/103275 

-.:i 184 0. 51 0. 87 +0 . 11 c . E-9 II 

\\'185 o. 86 0. 97 - 0. 02 1. 12 11 

.. ':186 0. 78 0. 94 +0 . 06 1. 36 II 

';']187 0 . 26 1. 00 +0 . 36 1 . 1 1 " 

·:;188 0 . 53 1. 27 +Oo19 1. 28 II 

•;, 189 1. 27 o. 84 +0.05 1. 03 \\ 

i/!190 - 2. 45 2.75 +o. '+4 0. 65 II 

'.'.'19'1 - 2. 00 2. 96 - 0. 33 1. 6 '7 II 

',•1':12 2 . 17 1.87 -0. 03 1. 3.) ti 

·;i1J3 :, . 70 ?. • 92 +0. 37 1 . ?>5 I! 

'.': 1 ') 4 - 0 . 59 1.83 - 0. 10 o . q2 N66/ 164273 

- 0 . 4P. 1. 73 - 0 . 30 0 . 80 11 

,•;1 'J5 
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Appendix I (continued) 

Sa mple No. Mz 0I( ¢ ) <.!k 
u I K Gr i d. Ref. 

G 

r: 196 0 . 80 o. 68 +0 . 13 1 . 43 N66/16 u2 73 

··;-197 0 . 22 1. 21 - 0 .1 5 1 . 17 " 
W1°:18 0 . 37 2.62 +0. 27 1.18 II 

W199 0 . 91 0 . 91 - 0 .1 6 1. 71 It 

'!!20 0 - 0 . 15 1. 50 - 0 . 27 0 . 92 11 

\/'201 - 0 . 63 1 . 93 - 0 .1 6 o.88 II 

1.'}202 - o . 43 1 . 40 - 0 . 31 1. 16 ti 

,•; 203 0 . 69 0. 77 +0 . 20 1 . 32 II 

'H 204 0. 89 0 . 80 +0 . 29 1 . 21 " 
','.' 205 - O. ltO 1. 54 - 0 .1 7 1.1 5 ff 

;'i206 - 1 . 49 2 . 25 +0 . 26 o. G4 NG6/P3..3 ~6 

~}207 1 . 27 1 . 77 - 0 . 28 0 . 96 II 

l!.' 208 1 . 28 0 .55 +0 . 15 1. 23 ti 

·::209 0 . 30 1 . 38 - 0 . 02 1. 05 fl 

'.J.i 210 1 • 2.3 2 .62 +0 .22 0 . 94 II 
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A_ppendix II · 

Sample no. Mud nl Sand % Gravel =,.; 
Textural 

/v Closs 

;·;14c 4.76 77.75 17.50 gS 

V.142 1.05 63.56· 35.39 g.S 

\'i 141 4.03 95.97 0 s 

''!143 1.49 94 .17 4.34 ( g );3 

W14 1+ 3.28 ·. 93.33 3.39 ( g) .s 

\i/145 1.90 82 .36 15.7'+ r.;S 

\~· 146 8.83 91 .17 0 (• v 

·,1:147 3.03 88 .07 8 . 90 gS 

:·1148 7.34 34 .78 57.88 msG 

':'!149 13.37 63 .1~6 23 .1 7 g m!: 

'N 150 4. 63 95.37 0 f. 

1_i; 151 4.30 95.70 0 s 

\
1!152 64 .8;, 35.17 0 sM 

\'1153 1.33 89 .83 8 .84 gS 

\'/154 0.85 85.93 13.22 gE: 

v;155 1,77 89 .65 8.57 gS 

'!! 156 3 .42 96.51 0.07 ( g)2 

\'1157 1.36 79.36 19.28 g2 

v;158 5.74 88.46 5.80 E~ -~ 

Vi 159 11.30 79.67 9.03 gm.:3 

i.'.'160 7.76 L14. 97 47.27 rr.sG 

\'.'1 61 4.41 60.94 34.75 gS 

'N162 7.14 9·1 . 29 1.57 ( g )S 

·a163 84.44 15.56 0 sM 

'N 164 61.22 38 .78 0 i:;F 

·:v165 95.17 4.83 0 J.; 

1.·1166 4.76 95.24 0 s 

w167 3.89 95.95 0.16 ( g)S 

VJ168 3.23 69.23 27.54 gS 
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Appendix II (continued) 

Sample i"~o • Mud ?·b Sand % Gravel ,· / Textural 
Cl.:;.ss 

\1!169 0.71 60.66 38.64 gS 

\'/170 0.58 89.07 10.03 gS 

:;171 0.80 1+5.87 53.88 sG 

';'J172 0.15 99 , 15 0.70 ( g )2. 

V/ 173 0.22 74,48 25.30 gS 

·:.: 174 o.84 76.41 22 ,75 0-r:, 
, ,u 

·,.•;175 0.62 67.21 32.17 gS 

'!/ 176 0 99 .58 O. l12 (g)S 

\'i177 0 72.44 27,56 gS 

'ii 178 0.21 92.59 7.20 c-r.! 
Ou 

\'.' 179 0.55 93.67 5.78 gS 

·.•:1co 34.84 64.53 o.63 ( r; ) rr. ::. 

.,'}'181 0.31 95.66 4,03 ( g )S 

w182 a.Go 86.01 13.39 f!' C:. 
~~ 

'Ji 183 97. 70 2.30 0 >' ,., 

w184 1,57 9~.35 4.08 ( g ).S 

'.li 185 0.20 96,73 3.07 ( ~)S 

'.'i186 o.~o 97.58 2.02 ( .. J. ~ C! 
\ b..,I..J 

·:·187 0.38 87 .74 11.88 gS 

·11188 2.89 89.06 8.05 gS 

w189 1. 07 98. 11 0.82 ( e;)S 

W190 2.14 30.77 67.09 S•J 

·.:;19 1 1.59 34. 78 63.62 sG 

·:1192 15.33 78. 47 6.-20 gmS 

'J193 34.20 65.54 0.26 ( g ):-: f; 

\'-i 194 2.61 57.34 40.06 tS 

W195 1. 41 64.57 34.02 cs 

w196 1. 61 96.81 1.58 ( g) .s 
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/i.ppendix II (continued) 

Sample No. Mud 'X, Sand o! Gravel % 
·rex tura l 

;v Class 

'!: 197 1. 28 83.66 15.07 gS 

Vi198 11.95 56.81 31.24 gmS 

W199 1.55 92.88 5.57 gS 

i!: 200 1.60 70.59 27.82 gS 

W201 2. 49 56.68 40.83 gS 

W202 1.22 70.93 27.84 
_,. 
~..._') 

1N203 1. 36 96.97 1. 67 ( g) s 

w20'+ 2.44 96 .86 0 .72 ( g) ;3 

w205 1 . 74 68 .69 29.58 gS 
~ 

\'/206 0.93 41.51 57.56 sG 

· w207 0. 94 77.54 22.47 vs -' 

w208 2.30 97.50 0.20 ( g) S 

1·:209 2. 03 81.33 16.65 p;S 

IV 210 17.50 59.38 23 .1 2 gmS 


