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ABSTRACT

The Hinuera Feormotion is an extensive Upper Pleistocene

terrestrizl deposit of alluvial origin, underlying the plcoins

hy

of the Eamilton Sasin and the Hauraki Lowland. The textures

n

and sedimentary structures of ten stratigrephic sections are
studied in detail, ond indicate uniformity of the Hinnera
Formation on & regional scale. Four dominant lithotypes occur:
riiyclitic and pumiceous gravelly sands, gquartz sands, punice
£ilt, =zad rhyolitic candy gravels. 4 variety of primary

and posm-depoaitidnal structures is present, and four types

of cresc-ctratification (Rho, Nu, fSpsilon and Ligma) and three
trpes of horizontal stratification are described. Textures
indiczte rapid deposition in zn environment of fluctuating high

turvulent energy. Kelative energies of the different sedimentary

structures are suggested from the relaticns of structures to

texturs, Sedimentary structures are also related to flow regime.
393 fmeice mre erected for the Kinuera Formation on ihe basis cf

lithiclogy, texture, sedimentary structures,‘and flow recgime, which
indicate deposition by & brsided river system. Deposition waas
contemyorarncous witk intense volcanic activity in the Central
Yoleanic Legion, which combined with the cold, wet climate cf a
gloeiel period, led to the supyply of large amounts of sediment

to thre river systems of the region, and aggradational fans were
constructcd in the Hauraki Lowland and the Hamilton Basin. The
six facies are incorporated into a suggested phy iographic model

oi the Uinuera Formation.




CHAPTER ONE

1«1 THE HINKUERA FORMATION

The Hinuera Formqﬁion is a terrestrial deposit of
alluvial origin and underiies the extensive plains of
the Hamilton 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 Whakamarumary, and in the vicinity of
Reporoa (Fig. 1.1). The formation is appfoximately
195C square kilometres in areal extent (estimated area
from four mile geological maps) and is up to 90 metres
thick (Kear and Schofield, 1964).

Humerous well exposed quarry and road-cut sections
show rapid lateral and vertical changes in texture,
lithology, and sedimentary structures within the formation.
Crcss stratification is almost always present, although
variable 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 GECLOGICAL EISTORY

The stratigraphic terminology, lithologic character,
and ages of the rocks in the Familton Basin are summarised
in Table 1.1 (after Kear and Schofield, 1964); formational

nomenclature is presented for the post-Miocene rocks only.
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Fig. 1.1

Locality map showing areal distribution

of the Hinuera Formation.







































































































































































































































































































dilacharee, and the very low angle cn the Hinuer: surface
ienlies thoet the braided river that deposited the formaticn
wid & very high discharge, although it is likely tiunt the
inltial slore cf the fan was greater than precent, perhaps

up to 5. & high normzl disCharge is o rossitle explanation
for the hizh furbulent energy indicated by the textural
chzractoriztics c¢f the ¥inuera Formation.

¢n the basis of thes above, the =ix faciec descril

the previcous section are incorporazted into a zuggested physiceragh
moGel, of the Hinuera Formation. Faclies kL1, whici fcrms the

bulk of the Formation, was deposited either ky the mirraticn of
dures on longditudinal bars or by the migration of lonaditudinsl
bar azvalanche face topography, or a combination of votl, during
normal discharge. Facies A2 formed from longditudina® bar

izration in narrow, shallew channels under the saze conditions.
|

Tanies C1 wee formead during periods of higk dischsrge bty movement
o cobtles and pebbles down avalanche faces of longditudin-li bars
irto @ajacent shallow channels. Low, linear, mid-clannel mcunds
were constructed, which become ezposed as the flcecd waters
receded., These corresvond to the natural leveces of briided
streams described ty Doeglas (1962). Fucies {2 ferued by plons

sc2 of longditudinal bars &t high
dischurges. During fleocd periods, the river covered its
floedplain, ard on fallinz discharge, sandy silts were depcsited
ag'a thin veneer ian arsas beyond the ma2in channel:z. Cr
returning to normsl discharge, suspension laden wator was Llvon.od

bLscdoned channels and other topogrankic lows, and silia wire

e
=3
[\t

“verbank

ent
ment

osited from suspension in backswamp-like environment.

2

S

,
b o}

deposition resulted in the formation of facics L. At lew dischurgs

periods, only =zand was Lransporied by the stream, suc lreng



tars were formed, The migration of small scale rivples cver
these vars formed facies B.

My hived a -3 3 ] 3 3
Inls physiographic model is sumusrized in Fise 5.1 2nd

i2 In prrt illustrated in Pige 5.24 The model supporis the

conciusions of Wolman and Leopold (1957) on the relation of
verticsl to horizontal acretion and the constrvction of ficod

”

piaine, The bulk of tLe Hiruera Formation is formed fron

constitute only & minor vroportion of its sediments. his is
iurgely the result of reworking of stream denosits by the

rigratory sction of channels across the entire width of the
f_oodplzin, Cverbani denosits of apnreciavle
Tound only 2t the tep of stratigraphic sections; elsewhers they

have been ccmpletely eroded or reduced to thin intercalaticus.

t wicro-tcpography of the Hinuera czurfcce, consis-

ting of low amplitude ridges and swales is also exnslained by
tl.e abeve phyziographic model. The ridges are low, linecr, mid-

S

chznrel mounds conctructed during flood discharge (facies D).
Overvany silts and cccasional peats accumulated in azbsndozed
channels zdjacent to these channel bars. This relationshir is

illustrated in Fig. 5.2.

f

- P

The sedimentological characteristics of the six facies o

the Hinuera Formation are summarised in Table 5.1



Physiopraphic model szhowing

in the Hinuera Formation.

a6

fscies relationskips
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Fig.

N
.
mn

Felntionships of three facles of the Iiinuera
Formation, showing ridge and swale torography.
Linear channel bars of rhyolitic sandy gravels
(Facies C1) form low amplitude ridgeg. Fumice
eilts {(facies D) accumulate in swales formed

by abandeoned channels. Rho cross-stratified’
rhyolitic and pumiceous gravelly sandz {facies

41) underlie both. Grid Ref. 156/705525,

Jammer near cen:ire of photograph is 22 cum long.

<




Lomins ominant — : A
Lominant &LmthdZi sorting 3edimentury Flow Lepositional
5 s 5 ] Pl " " . .
Facie Lithology LERLOR Structure Regime Znvironment
(¥ield Determination) Group
L1 rhyolite and gravelly mocerate Rho upper
puirice sand to poor cross-strotif- lower
ication
A2 rhyolite and gravelly moderate Epsilon upper or
punice sand to poor cross-stratif- lower
ication
B quartz sand moderate Nu lower Channel
to good cross-stratif- lower
ication Deposits
o1 rhyolite sandy very poor| Type 1 horizon- | upper
gravelly tal stratifica-
tion
cz rhyolite 2nd gravelly moderzatc Type 2a horizon-| upper
pumice sand to poor tal stratifico-
tion
D pumice silt poor to Type 2b horizon-|derosition| Overbank
good tal stratifica- [{from sus- | dejosits
tion pension
Table 5.1 Sedimentolopical charancterintics of Llbe six fiucies of the

LBinucera

Vormw:tione.
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Appendix I

Sample No. Mz 0;(#)

Grid. kef.

104

1 G

2140 0.8k 1.80  +0.49  0.94 NES/676427
Wik 2,12 0.67 +0.24 1:1% "
w1h2 -0.43 1.71  =0.,06 1.06 "
w43 0.95 1,13 +0.1% 1,03 "
wikd 1522 1.25 +0,06 0.97 n

145 0.35 0.29 +C.03 1.16 "
W46 2477 0.75 +0.28 1.29 "
w1k 1.28 1.39 -0.34 1.58 "
w148 -0.21 2,32 +0,6C 1.0% "
w1ko 0.85 2,55 +0.29 1.06 "
1150 2.65 0.56 +0.20 1.32 n

151 2.04 0.83 +0.08 1.16 "
4152 5.13 1,94  +C.30 1.10 "
%153 0.06 0,90 0.00 1.36 "
w154 0.25 1.1 -0.30 1.20 "
K155 0.50 1,05 -0.03 1.22 "
w156 2.b43 0.68 +0.09 I "
w157 0.38 1.62 -0,22 1.06 "
158 1.16 1.63 +0.16  1.18 "
5159 1.39 2,03 +0,13 1.54 "
%160 -0.29 2.62 +0.29 1.0k4 "
W16 -0.27 1.77 +0.06  1.02 "
w162 . 1.94 1,36  +0.01 1.38 "
163 6.03 2.49  +0.41 1.36 NO6/ 795525
W16k L,74 1.94  +0.25 1.22 "

W165 5.63 1.85 +0.46 0.65 n

w166 3.1 0.44  +0.33 1.0k o
W167 2.16 0.7k +0.01  0.97 N65/812437



Appendix I (continued)

Sample No. Mz OI(¢) SkI KG Grid. Ref.
w168 -0,10 1.92  =0625 1.13 N65/812437
LAES ~0.50 1.60 =0.12 0.80 "
%170 0.45 1,04 -0.26 1.38 "

%171 ~1.15 1.84 40,11 C.76 "

1172 1.00 0,58 -0.05 2.20 "

=175 -0.08 1.23 -0,0k 0.81 "

v17h 0.02 1.48  -0.32 1.06 "

"175 ~0.1k 1.41 -0.75 0.92 "

%176 1429 0.7k -0.02 0.93 "

177 -0.43 1.28  ~0.04 1.09 "

%178 0.64 0.97 =0.25 1.30 M

%179 0.63 .88 -0.13 1.18 .

w130 3.3% 1.42  +0.15 1.00 N66/001337

il 0.86 0.89 +0.06 1425 i

w182 0.61 1433 =0.23 1,14 "

%183 5.09 1425  +0.77 1,45 N66/103275
184 0.51 0.87 +0.71 C.69 L

w185 0.86 0.97 -0.02 1212 "

v186 0.78 0.94 +0.06 1.36 W

$187 0.26 1.00 +0.36 1.11 v

188 0.53 1.27 +0.19 1.28 n

%189 1427 0.84  +0.05 1.03 "

¥190 ~2.U5 2.75  +0.4h4 065 n

%191 ~2.00 2,66 =0,33 1.67 "
192 2.17 1,87 -0.07 133 "

i193 %.70 2.92  +0.37 1435 R

w10k ~0.59 1.83 -0.10 0.92 NG6/ 164277

"




Aypendix I (continued)

Sample No. Mz 0.(#) Sk KG Grid. Ref.

126 0.80 0.68  +0.13 1,43 N66/16L273
N97 0.22 1.21 =0.15 i 0P 7 n
%198 0.37 2.62  +0.27 1.18 "
%199 0.921 0,91 =0.16 R "
n200 <0415 1.50 =0.27 0.92 n
201 -0.63 1.93 -0.16 0.88 "
1202 -0.43 1.40 -0.31 1.16 "
%203 0.69 0.77 +0.,20 1432 "
w20k 0.89 0,80 +0.29 1421 "
%205 -0.4%0 1,54  -0.17 1415 L

w206 -1.49 2.25 +0,26 0.64 N6E/123336
w207 1,27 1.77 =0.28 0.96 "
%208 1.28 0.55 +0.15 Ye23 n
w208 0.30 1.38 -0.02 1.05 n

w210 1.2% 2.62 +0.22 0.9k o




Appendix IT

Sample No. Mud % Sand % Gravel %, Textural
' Class
wako k.76 72,75 1%.50 gs
v142 1,05 63.56 35,39 gS
w1k 4,03 95.97 0 S
w143 1.49 94,17 L3k (g)s
AL 3.28 93.33 3.39 E
wks 1.90 82,36 15.74 5S
wab6 8.83 91.17 0 5
PRy 3.03 88.07 &.90 S
w1k8 7.34 24,78 57.88 msG
%149 13,37 63.46 23417 EmS
%150 L,63 95.37 0 g
%151 k.30 95.70 0 8
w152 64.83 35.17 0 sH
w153 1.33 89.83 8.84 gs
w15k 0.85 85.93 13.22 gs
%155 1.7 89.65 8.57 s
1156 3.h2 96.51 0.07 (g)e
w157 1.36 79.36 19.28 g3
%158 5.7k 88.46 5.80 £S
%159 11.30 79.67 9.03 g
160 7.76 Lk, 97 47,27 msG
%161 4, b1 £0.94 34,75 gS
162 7.4 91.29 157 ()8
U163 b, kL 15.56 0 sM
w16k 61.22 38.78 0 sl
4165 95.17 4,83 0 E
w166 L,76 95.24 0 S
¥167 3.89 95,95 0.16 (g)s

1168 3,23 69,23% 27.5h £s
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Appendix II (continued)

Sample No. Mud % Sand % Gravel Tgi;:gal
w169 0.71 60,66 38.64 £s
¥170 0.58 89.07 10,03 5
3171 0.80 45.87 53.88 sG
w172 0.15 99.15 C.70 (g)s
%173 0.22. 74,48 25.30 gs
w174 0.84 76,41 22.75 es
%175 0.62 67.21 32.17 gS
w176 0 99.58 O.h2 (g)s
177 0 72 btk 27,56 gs
w178 D&21 92.59 7.20 £S
w179 0¢55 93.67 5.78 g5
%180 34,84 64,53 0.63 (gime
4181 0631 95.66 4,03 (g)s
w182 0.60 86.01 13.39 g8
%183 97.70 2.30 0 ¥
w184 1.57 k.35 4,08 ()
%185 0,20 96.73 3.07 (g)s
4186 0.40 97.58 202 (g)s
187 C.38 &7.74 11.88 gs
#7188 2.89 89.06 8.05 g5
%189 1.07 98.11 0.82 (g)s
%190 2.14 30.77 67.09 sG
191 1.59 5&.78 €3.62 sG
¥192 15433 7847 6,20 gms
193 34,20 65.54 0.26 (g)=h
nIGh 2.61 5734 Lo.06 gs
w195 1.4 64.57 34,02 £S

w196 1.61 96.81 1.55 (g)&



Apvendix II

(continued)

Sample No. Mud % Sand % Gravel ¥ Téizzzal
5197 1.28 83.66 15,07 &S
©198 11.95 56.81 31.24 gms
%199 155 92.88 5457 gS
%200 1.60 70.59 27.82 g5s
w201 2.49 56.68 40,83 gs
%202 1.22 70.93 27.84 S
203 1.36 96.97 1.67 (g)e
wa0okh 2.4k 96,86 C.72 (g)s
%205 1.74 68.69 29.58 g8
wacé 0.93 41,51 57,56 sG
#207 0.94 77 .54 22.b47 7S
w208 2.30 97.50 0.20 (g)=
1209 2.03 81.33 16.65 £S
w210 17.50 59.38 23.12 gns




