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WAIPOUA BASALT AND THE GEOLOGY OF MAUNGANUI BLUFF 

by B.W. Hayward* 

SUMMARY 
Maunganui Bluff consists of a sequence of 45 — 50 basalt flows with 

interbedded subaerial pyroclastics. These are cut by north-east trending basalt 
dykes, especially in the lower parts of the sequence. These rocks belong to the 
Waipoua Basalt Formation which together with the Omapere Conglomerate and 
Pukorukoru Formation are here placed within the Waipoua Subgroup (new) of 
the Waitakere Group. Lower Altonian uplift of the Hokianga — Kaihu area 
marked the end of Otaua Group sedimentation and the beginning of Waipoua 
Subgroup deposition. Waipoua Basalts were the last products of the lower — mid 
Miocene west Northland volcanic arc. 

INTRODUCTION 
Hayward 7 ' 8 and MacFarlan9 described the coastal geology from Hokianga 

South Head to the Waipoua River mouth. The present paper describes the 
pre-Pleistocene geology of the Maunganui Bluff area, situated 15 km south of 
Kawerua. The field work was carried out during the A.U.F.C. Scientific Camp in 
May 1974. 

The cliffs of Maunganui Bluff contain the freshest and most extensive 
exposures of Waipoua Basalt and it seems a worthwhile stage to bring together 
information in a number of scattered papers and unpublished theses on all the 
Waipoua Basalts and related rocks. Although much still remains to be discovered, 
the best exposures of Waipoua Basalt have now been studied and the structure 
and field relations with other rocks are fairly well understood. To date no one has 
summarised the Waipoua Basalt as a whole and attempted to fit it into our 
rapidly unfolding picture of Northland geology. 

FUTURE WORK 
There is still need for much study; the greatest need at present is for a 

better understanding of the petrology and petrochemistry of the basalts. Despite 
the extremely thick cover of weathered material, there is still much that can be 
done in deciphering the inland structure and perhaps even in delineating eruptive 
centres. The most profitable field studies may be those directed towards 
unravelling the paleogeography and sedimentary history of the conglomerates 
and shallow-water to terrestrial deposits that underlie and are interbedded with 
the lower basalt flows. 

MAUNGANUI BLUFF 

Physiography 
Maunganui Bluff forms the elevated western end of a 300m high ridge that 
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extends to the coast from the southern end of Tutamoe Plateau. Its 4 km wide 
coastal margin forms high cliffs that drop almost vertically to the sea below (Fig. 
1). The ridge slopes steeply down on either side to long sandy beaches backed by 
recent dunes and Pleistocene coastal sands of the Kaihu Group. Waikara and 
Pupuia Streams drain these northern and southern slopes respectively and 
Waitapu Stream flows eastwards from the cliff tops through a wide alluvial valley 
(Fig. 2) perched 150 m above sea-level, and thence via the Kaihu River into the 
Kaipara Harbour. Scree mantles the base of cliffs at the north and south ends of 
the bluff (Fig. 1,2). The coastline at the foot of the cliffs is rugged and 
impassable; the writer could not proceed more than 50m around their base from 
either end and the geology described is that seen in these localities together with 
observations made using binoculars from the cliff tops. Inland exposures of 
Waipoua Basalt in this area are confined to weathered road cuts, rare stream 
exposures, small bluffs cast of Maunganui Bluff trig and the Hood Rd Quarry. 

Geology 
Maunganui Bluff is composed of a 450m thick pile of subhorizontal basalt 

flows and thin subaerial pyroclastic deposits belonging to the Waipoua Basalt 
Formation. The Hows are extensive sheets; only occasional wedging out of flows 
was observed. They vary in thickness from 0 - 20m and average 10m thick. A 
300 m high cliff-section, just north of Maunganui Bluff trig is composed of 25 -
30 flows, indicating that the total sequence contains some 45 50 individual 

Fig. 1. North side of Maunganui Bluff (450m). Rolling hills in foreground are composed of 
Kaihu Group sands. Note steep cliffs of resistant Waipoua Basalt with grass covered scree 
slopes around the north-western base. Waikara Valley drains westwards across centre of 
photograph. 
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flows. 
Subaerially deposited tuff, lapillituff and lapillistone occurs between flows 

and has an average thickness of 50 cm — 1 m. Their bedding follows the irregular 

Fig. 2. Geology of Maunganui Bluff area. Lower hemisphere stereographic traces of dykes 
are shown at six localities and the number of dykes at each is also indicated. Inset map of 
Northland shows location of Maunganui Bluff. 
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Fig. 3. Thick basalt flows with interbedded baked pyroclastics exposed in the base of cliffs 
at the north end of Maunganui Bluff. Note the bedded pyroclastics following the irregularities 
of the upper surface of flows. 

surface of the underlying flow (Fig. 3). In all but the thickest pyroclastic beds, 
they are red-stained and baked by the overlying flow. 50 cm — 5 m thick, 
massive beds of angular, basaltic, cobble, pebble rudite occur between some 
flows. The presence of occasional well-rounded basalt pebbles, along with lensing 
and scouring in one horizon at the south end of Maunganui Bluff indicates local 
water, probably fluviatile or shallow marine deposition. 

Basalt dykes cut the sequence in a number of places, with dyke swarms at 
the base of the north Maunganui Bluff cliffs and in road cuts at the head of 
Waikara Stream (Fig. 2,4). Most dykes strike 040 — 060° and are inclined at 20° 
on either side of vertical. Multiple and branching dykes occur in several 
localities. The dykes vary in width from 10cm - 8m and average 1 — 3m wide. 
No dykes were seen cutting rocks in the upper half of the Maunganui Bluff 
sequence. 

LITHOSTRATIGRAPHIC UNITS 

History 
Hay 6 divided the basalts of this region into older igneous rocks associated 

with lower Miocene sediments and a sheet of basalt flows forming Tutamoe 
Plateau; this second group he placed within the Pliocene to Recent Kerikeri 
Group. Thompson 1 3 erected the Waipoua Basalt Formation covering all these 
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Fig. 4. Sketch of basal cliff exposures at north end of Maunganui Bluff. 

basalts but could not resolve the discrepancy between the inferred Pliocene age 
and flows interbedded with lower Miocene sediments near Waimamaku. Stipp 
and Thompson 1 2 presented a K /Ar age of 15.1 ± 0.5 m.yr. for Waipoua Basalt. 
The sample was taken from Hood Rd Quarry (Fig. 2) which is in a 20m thick 
flow, one of the youngest exposed in the Maunganui Bluff and Tutamoe Plateau 
sequences. 

WAITAKERE G R O U P 1 6 

WAIPOUA SUBGROUP (new) 
Waipoua Subgroup is proposed for Miocene basalts and associated 

volcanogenic sediments of the Hokianga — Kaihu region. They overlie lower 
Miocene sediments of the Otaua Group 1 , 6 with a slight unconformity and are 
unconformably overlain by (? Pliocene) Pleistocene — Recent sands and other 
sediments. Waipoua Subgroup outcrops along a 25km wide coastal strip from 
Mitimiti in the north to Kaihu in the south. The rocks are at present divided into 
three formations (Fig. 5): 

Omapere Conglomerate* 
This unit, containing cobble and pebble conglomerates along with 

interbedded sandstones, was erected for rocks beneath Waipoua Basalt flows 
exposed in the Omapere - Waimamaku area, but can be extended to similar 
rocks on the north side of Hokianga Harbour1 1 and in the tributaries of the 
Waimamaku River (Wakefield pers. comm.). Conglomerates in the Wairau and 
Waipoua Valleys 5 , and in the Kaihu and Otaua Valleys 6, are here also included, 
but with more detailed work may later prove to be separable. The patchy 
distribution of this unit is compatible with its inferred deltaic or fluviatile origin. 
It has a maximum thickness of 300m exposed at the type locality around 
Hokianga South Head (Fig. 2b in Hayward8). 

Pukorukoru Formation8 

This unit consists of conglomerates, cross-bedded sandstones, lignites and 
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Table 1. Summary of available Waipoua Basalt analyses. 
1 2 3 4 5 6 

S i0 2 

T i 0 2 

A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
N a 2 0 
K 2 0 
MnO 
P 2 0 5 

H 2 0* 
H 2 0 " 

49.65 
1.42 

16.28 
5.03 
8.37 
4.88 
9.70 
3.15 
1.05 
0.16 
0.33 
1.03 
0.88 

49.36 
1.23 

18.19 
2.99 
6.24 
4.43 

11.01 
3.05 
1.00 
0.17 
0.31 
0.93 
0.80 

48.70 
0.87 

20.57 
3.58 
4.68 
3.71 

12.34 
2.44 
0.43 
0.08 
0.20 
0.96 
1.60 

46.60 
1.02 

17.70 
8.50 
2.10 
4.60 
9.80 
2.70. 
0.66 
0.14 
0.19 
2.15 
2.90 

48.96 
1.05 

19.23 
3.26 
5.96 
3.89 

11.63 
2.66 
0.65 
0,13 
0.25 
1.05 
1.20 

47.97 
0.81 

20.46 
3.85 
4.70 
4.25 

12.52 
2.48 
0.35 
0.13 
0.14 
0.66 
1.60 

1. Trig G, Otaua Valley,6 Analyst: F.T. Seelye. 
2. Maunganui Bluff, 1 5 Analyst: F.T. Seelye. 
3. Waimamaku Valley, 1 5 Analyst: F.T. Seelye. 
4. Waikara Stream,1 5 Analyst: J.A. Ritchie. 
5. Toronui Stream, dyke,1 Analyst: F.T. Seelye. 
6. North Waimamaku Coast,5 Analyst: F.T. Seelye. 

minor siltstones. Tree stumps in situ occur in two horizons. These terrestrial and 
shallow fresh water sediments conformably overlie the basal three to four flows 
of Waipoua Basalt in the area north of Waimamaku River mouth. Several other 
fresh water sequences at the base of the Waipoua Basalts and exposed in 
tributaries of the upper Waimamaku River (Wakefield pers. comm.) may, with 
further study, be included in this formation. Milligan noted tree stumps in 
place within one of his outcrops of Omapere Conglomerate north of Hokianga 
Harbour and these are probably sediments of a similar valley environment. 
Pukorukoru Formation has a maximum exposed thickness of 40m, at the type 
locality north of Pukorukoru Stream mouth (column A, Fig. 2b in Hayward ). 

Waipoua Basalt™ 
Type locality is Hood Rd Quarry (Fig. 2). Waipoua Basalt consists of an 

extensive sequence of basalt flows with interbedded pyroclastics intruded by 
basalt dykes in many places. The flows conformably overlie Omapere Conglome
rate or lie directly on Otaua Group sediments or older rocks with variable 
unconformity. The western half of the Waipoua Basalt sheet is tilted at about 
2!4° to the west whereas the eastern half is more flat lying. 

Waipoua Basalt flows wedge out north of the Waimamaku Gorge8 and 
present knowledge based on dyke swarms and positive magnetic anomalies3, 
suggests eruptive centres were situated west of Maunganui Bluff and also centred 
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on it, as well as a minor centre possibly in the headwaters of the Waipoua River 
where Harrington5 recorded a small dyke swarm. 

Petrographically Waipoua Basalt flows and dykes are remarkably consis
tent?' 5 ' 7 In thin section they are porphyritic or partly glomeroporphyritic with 
phenocrysts of labradorite dominant, along with subordinate augjte and olivine, 
the latter usually altered to iddingsite. The phenocrysts are in a granular matrix 
of plagioclase microlites, opaques and augjte. All samples contain secondary 
chlorite. 

Six chemical analyses are available (Table 1); they are very similar to the 
pigeonitic series "tholeiitic" olivine basalts of Kuno 1 7 and have all the recurrent 
features found in basic members of the basalt — andesite — rhyolite association 
of orogenic regions20 (p.282). Waipoua Basalts have high AI2O3, low T i 0 2 , low 
(FeO + F e 2 0 3 ) and low K 2 0 ; they fall within the "high — alumina basalt" field 
when plotted on Kuno's A l 2 0 3 : N a 2 0 + K 2 0 diagram. The dominance of 
basalts, the "tholeiitic" character, low MgO and T i 0 2 and low K/Na ratio of 
these rocks are consistent features recognised by Ringwood 1 9 in igneous rocks 
produced at an early stage in the evolution of island arcs. 

REGIONAL SETTING AND PALEOGEOGRAPHY 
During lower Miocene (Waitakian — Otaian, Lw — Po) times preceeding 

the eruption and deposition of Waipoua Subgroup rocks, the area of present-day 
Northland was an elongate NNW trending basin complex. Active andesite 
volcanic centres which paralleled the basin complex to the west, are now hidden 
beneath the west Northland continental shelf.3 Passing from Otaian into 
Altonian times the volcanic activity migrated eastwards with consequent 
tectonic interference with basinal sedimentation. 

In Otaian times, the Hokianga — Kaihu area was the site of basinal 
deposition of Otaua Group sediments that in places lapped onto landmasses of 
Cretaceous — lower Tertiary rocks. 1 1 Increasing andesitic material in the 
uppermost sediments of this group (? uppermost Otaian) (Wakefield pers. 
comm.) may indicate easterly migration of volcanism. The whole area was 
uplifted in the lower Altonian (PI) possibly with slight tilting and followed by 
local erosion. Erosion of an uplifted landmass to the west and composed of 
Tangihua volcanics, Cretaceous — lower Tertiary sediments, lower Miocene 
andesite and minor greywacke, produced the deltaic or fluviatile Omapere 
Conglomerates. Their patchy distribution was probably due to local topography. 
Some of the first flows from Waipoua Basalt eruptions disrupted Omapere 
Conglomerate accumulation in the South Hokianga and other areas. Freshwater 
and lowland sedimentation continued during early Waipoua Basalt eruptions, 
especially in areas more distant from the centres. Basalt flows and pyroclastics 
were erupted from a number of centres possibly along a NE trending line 
through Maunganui Bluff. Waipoua Basalts are inferred to be of Altonian and/or 
Clifdenian age (PI — Sc, mid Miocene) and were the last volcanic products of the 
short-lived lower-mid Miocene west Northland volcanic arc. 

The uplift of the Hokianga — Kaihu area in the lower Altonian is a 
convenient time — plane for separation of the Otaua Group and Waipoua 
Subgroup. 
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AUCKLAND UNIVERSITY FIELD CLUB SCIENTIFIC STATION, 
KAWERUA, NORTHLAND SCIENTIFIC CAMP, MAY 1974 

by Kawerua Scientific Research Sub-committee 

During part of May 1974 the A.U.F.C. Scientific Station at Kawerua was 
occupied by 13 members who formed the second fully-scientific camp to be held 
there. Studies in the fields of arachnology, archaelogy, botany, geology, 
lichenology, marine ecology were carried out and also some study of marine 
mammals. Results of some of these studies are reported in the series of short 
articles that follow the longer articles. 

Kawerua Scientific Research Sub-committee (KSRS) is pleased to see in 
the Kawerua section an article resulting from studies carried out over a number 
of years. Although no progress of long-term projects initiated by the Club is 
reported KSRS hopes that some of the brief scientific notes reported here will 
encourage present and future field clubbers to further develope theses studies. 

The KSRS would like to thank firstly the N.Z.F.S. for its assistance and 
co-operation over the last year and secondly Ian Johnstone for a further 
donation to the Kawerua Scientific Research Incentive Fund, which is used for 
obtaining equipment for the Scientific Station at Kawerua. 
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