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GEOLOGICAL SETTING

The map area is on the east coast in the south of the Northland region. The dominant rock type is moderately hard
interbedded sandstone and mudstone (  sM5, ) of mid Tertiary age, which forms generally rolling hill country over
most of the sheet area.

Eroded flows of dacite ( F5 ) and basalt (
and argiilite ([ SM6 ) underlies SM5,
most of Kawau Island.

Muddylimestone | 15, ] and fractured mudstones ( M4,
inland.

In the south of the sheet the coastline is extremely irregular, with bays and harbours indicating drowned topography.
To the north, the long sandy beach backed by sand dunes has been built up in very recent times.

6, ) oflate Tertiary age ocours with  5M5, . Mesozoic greywacke
at depth and is exposed at several places along the coast and forms

M4, ) of early to mid Tertiary age occurat several places

STRATIGRAPHY On the map the rock types are classified according to their composition or Inth

of the text the rocks are broadly grouped according to their age following the system used on the 1: 250000 geological
map of the area (Thompson 1961). The stratigraphic relationships of the early to mid Tertiary rock types are uncertain
as, in some areas, they may have been disrupted and displaced from their original site of deposition during the mid to
late Tertiary and may overlie older or younger rock types.

ROCK TYPE SYMBOL GEOLOGICAL AGE

Sedimentary:
Al AL, Al
s, ®

Intertidal deposits, alluvium, terrace Quaternary
deposits, beach sand, fixed and active 8
dunes, beach gravel 61
65, 65, M,

Conglomerate. mudstone, sandstone. Mid—Late Tertiary

interbedded sandstone and mudstone 351 SM5,

; 5y 15, M4, . i
Limestone, mudstone ma, Early—Mid Tertiary
Interbedded greywacke and argillite SME Mesozoic
{sandstone and mudstone)

lgneous:
Late Tertiary

Volcanic breccia and tuff, rhyolite 853 5 6,
and dacite, basalt

ROCK TYPES

The rock types on this map refer to earth materials of any age or origin. whether loose fragments or solid masses,
however shallow or deep in extent; but not to the pedological soil cover.

Weathering (as well as hydrothermal alteration) is a pi of physical breakd and chemical di ition
that produces changes in the rocks in place. It results in generally weaker and softer materials, with changes in
permeabmtv‘ In Morthland a warm, humid climate over a long period of time has produced a widespread mantle of

hered rock g of soil and clay that covers and grades down into harder material. The generalised
descriptions given in the legend raiarfrst]y to the unweathered state of the rock types and secondly. to the weathered
material.
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Paint Wells

EXTRACTIVE MINERALS
This map shows only the locations of past and present mineral extraction. Production data for quarries and mines
are available from Inspector of Quarries, Mines Division, Ministry of Energy, Auckland. Information on groundwater
yields and p ial is availabe from N.Z. Geological Survey, Otara, or Auckland Regional Water Board, Auckland,

CONSTRUCTION MATERIALS

ROCK AGGREGATE: Greywacke and argillite [ SM6 ) and basalt | F8; jare of good q y rock for ing
as aggregate, but the depth of weathering over mostinland areas of these units is such that much stripping of over-
burden is needed before sound rock may be obtained. Coastal exposures and steep inland slopes have a thinner
weathered mantle than elsewhere and are therefore more likely to be le quarry sites. Congl ( 65y )and
beach gravel [ g1 ) are local sources of aggregate.

SAND: Sand occurs in dune and beach deposits, and also offshore. Much beach and subtidal sand has been removed
from the coastal areas on this sheet. Between 1955 and 1967 an estimated yearly average of over 100 000 m® was
removed from the coast between Mangatawhiri Spit and Ocean Beach north of this sheet (Schofield 1975). The
removal of sand may promote erosion, over and above that which naturally occurs (Schofield, pers. comm).

MANUFACTURING MATERIALS
FELDSPAR SAND: Feldsparsand is used in glass manufacture and in the ceramics industry, and is dredged from the
coast for this use.

AGRICULTURAL MATERIALS

LIMESTONE: Muddy limestone [ 15; , calcium carbonate content 50—-75%) is quarried from several places on this
sheet and crushed for use as a fertiliser. Reserves are large.
SERPENTINITE: A number of bodies of scrpentinite (U5) occur within Md;
fertiliser industry. Reserves are small on this sheet.

; some have been quarried for use in the

METALLIC ORES

Ores of copper and manganese were mined from associated chert. quartzite and spilite deposits within greywacke
and argillite ( smM& ) on Kawau Island from 1842 until the 1890s. Although the largest deposit produced some high
grade ore, the average grade mined was 2—4% copper. The old workings are now flooded by the sea. Williams (1974)
estimated possible reserves of copper ore at up to 24 kilotonnes. Some high grade manganese ore was mined but
the deposits were small; reserves are unknown but are probably small.

GROUNDWATER

On this sheet the most productive source of groundwater is interbedded sandstone and mudstone ( SM5, |, from
which yields of up to 30 litres per second have been obtained. Fracturing and consequentincreased permeability of
the rock mass are needed for high yields (Petty 1974). Areas of alluvium and sand may yield wateratrates of upto4 litres
per second (op. cit.] although very high yields have been obtained from the Omaha Flats area (Auckland Regional
Water Board. 1977). Bores need to be sited away from surface water which may contaminate groundwater with organic
orsaline material, Fine grained rock types ( 15, M4, SMB ) are generally low in permeability and yield little or no water.

Waterbore information given on this sheet s imited but shows the known yieldsin certain places as examples of
likely groundwater production from various rock types.

DISTINCTIVE LANDSCAPE FEATURES AND MINERAL EXTRACTION

The existence of distinctive natural landforms with either scenic, recreational or scientific importance could conflict
with some mineral extraction proposals. The overall effects of extraction operations can diminish landscape appeal,
induce or accelerate erosion. alter water quality, and reduce the suitability of the land for other future uses. The undesirable
consequences of mineral extraction projects should be identified by the community before proposals are approved.

In this map area, there are several areas with a distinctive landscape, whose wise use deserves consideration
before land use decisions are made. The coastline from Mangawhai Heads to Pakiri, and further south at Omaha and
Snells Beach, is a potentially significant recreational asset, Onshore or offshore sand removal from these areas can
detract from their landscape value by physical modification, and may also accelerate coastal erosion.

GEOLOGICAL HAZARDS
EARTHQUAKES: Earthquake vibration produces various responses in different lithologies, and topography can also
modify the effects. In hard, dense rock materials, no significant ofvibration g Ily occurs. However,
vibration can be amplified significantly in unconsolidated materials, which may respond by slumping, flowing or
settlement, especially if slopes are steep, or if the materials are water saturated. (See Slope Instability).

The felt effects of earthquakes are described by the Modified Mercalli (MM) scale of intensities -XII. Generally.
earthquakes of MM V or greater are those |n which some structural damage occurs. In regional estimates of earth-
quake risk the intensity figure given is yanir of the ge exp of arange of lithologies.
Thus higher felt intensities may be exp'eriencad locally on materials which cause increased vibration responses, as
indicated above.

The frequency of recurrence of felt earthquakes in Northland is low compared with the rest of the country. Smith
(1978) has used records of the last 140 years to estimate earthquake risk for New Zealand. In the mapped area, on
average ground conditions. itis likely that earthquakes of felt intensity MM V could be felt at least once every 50 years.
The average time of recurrence of MM VI earthquakes is greater than 100 years, and that of MM VIl earthquakes
is greater than 200 years.

No known active faults are present on this sheet
Details of earthquake records are available from Superintendent, Seismological Observatory, DSIR, Kelburn, Wellington.
SLOPE INSTABILITY: Earth materials can move downslope under the influence of gravity as falls, slides or flows.
Slope stability in rock is controlled by the strength of both the rock material and the rock mass, the strength of the
latter depending on the nature and attitude of fractures and bedding planes. Water conditions within the rock mass,
and slope angle, are important factors aﬁectmg stability. The possible consequences of slope failure include damage
t0's disl ion of com ions and services, and blockage of waterways.

Weak and soft lithologies such as ma, and ma, are susceptible to instability in either man-made or natural
slopes, and may require careful engineering to minimise the likelihood of failure. Areas where thick mantles of
weathered material occur are also susceptible to slipping or slumping, especially on steeper slopes (for example,
parts of SM5, and sSM6 .| )

FLOODS: Floods may inundate low lying areas, and can cause erosion of land surfaces and stream and river banks,
and deposition of sediment on lowland areas. Hydrological information relating to frequency and depth of flooding
should be sought from Ministry of Works and Development,. Auckland, or Northland Catchment Commission,
Whangarei.

TSUNAMI: Abnormal sea waves resulting from earthquakes orvolcanic activity could cause flooding and erosion in
all coastal areas. From past records their frequency is low. A tsunami waming system is operated by Seismological
Observatory, Wellington.

COASTAL EROSION: R | or dep of coastal ial by the sea is ible in storms and extreme tides.
Offshore dredging can also resultin changes in coastlines through the disturbance of coastal profiles and the natural
readjustment to equilibrium. Gibb (1981) describes techniques for assessing coastal erosion and accretion in the
East Cape region which possibly could be applied to areas in Northland.
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INTRODUCTION

Rock types maps are intended to help planners and land users to:
1} identify the characteristics of near surface rock types:
ii} recognise areas of existing and potential mineral resources;
iii} become aware of geological hazards.

ROCK TYPE DESCRIPTIONS (LITHOLOGIES)

The map unit symbols are listed alphabetically within the two majorrock type categories -
sedimentary and igneous. The first letter of each symbol indicates the major lithotogy. and the
second letter (where prasent) a significant interbedded lithology. The numeral indicates the
typical (See Physical C Table) of the unweathered rock material, and
the subscript numeral (where present) indicates a variation.

The description for each map unit may includs name, di colour,
hardness. grain size, bedding, { Major and minor lithologies
are d ibed and also the material, in terms of changes in colour, hardness and
grain size, The range of depths of the weathered mantle is also given. (See Definition of
Descnptive Terms).

SEDIMENTARY ROCK TYPES
ALLUVIUM
]

dintertidal de mud, sand, gravel and shell: uncansol-

idated.

Alluvium: mud, sand and gravel with minor peat. forming river beds and flood
plain deposits up to 80 m thick: unconsalidated to very soft. unweathered.

Alluvium: mud, sand and gravel with minor peat, forming terrace deposits up
to 10 m above stream or river beds, deposits up to 30 m thick; unconsolidated
1o very soft. Unweathered, or weathered to brown stained material to depths.
of 2 m.

GRAVEL AND CONGLOMERATE
Gravel: hard, rounded g ke pebbles; i L U

Conglomerate: gravel to boulder size angularto rounded fragments of basalt
and andesite in a poorly sorted fi dmatn ybedded: mod ly
hard to hard. Weathered to moderately soft fragments in a soft brown snlw
clay to depths of 10m.

Conglomerate: angular to rounded gravel to cobble sized greywacke frag-
ments in a matrix of cal d: or sand. medium 10 thickly
bedded and mndemtaly hard to hard, with mlmrcrvste!hnollmestone {15;)
and g ‘[ 54). to ly soft fr: i Isllnh!ly
calcareous matrix to depths of 10 m.

LIMESTONE

Crystalline i medium-g d cry
taining some sand grains, with minor greensand l‘sq
bedded and widely fractured; Iy hard to hard. Wi
clay soil to depths of 2 m.

calcium carbonate con-
). thinly to medium
d o brown

Muddy limestone: grey, 50-75% calcium carbonate, closely fractured, in
places with minor gi d (tsa)and (ma,
modearately hard to hard. Weatherad to brown very soft slightly calcareous.
clay to depths of 2 m.

MUD AND MUDSTONE

Mudstone: grey. brown and green, thinly bedded and closely fractured,
lncallv calcareous or siliceous. minor muddy limestone ( 15, ) and green-
sand (T 84); mod ly soft to mad Iy hard. Weathered 10 soft clay to
depths of 10 m, unstable in places.

Mudstone with blocks: matrix of closely fractured muﬂstol’le eonlanmng
variably sized (em — km) blocks of cal or sil
lithologies ( M4, W5 15, "4 185, U5 ) matrix moderately soft,
blocks of variable hardness. Weathered to soft clay to depths of 10 m with
weathering of blocks as given in descriptions; unstable even on gentle
slopes.

Mudstone wuh sandstone: blue-grey. medium to thickly bedded and

m | | |h|ckly dded with fine d; n
places; Iocallv I derately soft to r y hard.

to soft silty clay 1o depths of 10 m.

SAND AND SANDSTONE
Sand: feldspathic, with some quartz and minor shell fragments, forming
and beach d

Sand: feldspathic with some quartz, forming acti unes; unconsolidated

and hered.

Sand: feldspathic with some quartz, minor dark minerals and clay, forming
fixed dunes; unconsolidated to very soft. Unweathered or weathered 1o
brown stained very soft clayey sand to depths of 5 m.

Calcareous sandstone: grey quartz-feldspar sandstone with a calcium
carbonate content up to 20%, thickly bedded and moderately fractured, with

minor interbedded grey y hard. Weath to soft,
brown, non-calcareous silty clay to depths of 10 m.

Interbedded d: and grey quartz-feldspar sandstone;
thinly 10 thickly dded with grey d ly 10 widely

fractured, with rare beds of medium to coarse gminsd volcanic breccia;

ods ly hard, 1o soft, yellowish brown silty clay to depths of
30 m.
Interbedded and mud: larey ke and blue-grey

quartz-feldspar greywacke sandstone, thinly to thickly interbedded with
dark grey argillite mudstone; closely to widely fractured and quartz veined,
locally very siliceous with minor chert, quartzite and spilite beds (outcrops.
of chert or quartzite are marked on the map with a Q); hard to very hard.
Weathered to soft brown sandy clay with harder cores to depths of 30m.

IGNEOUS ROCK TYPES
VOLCANIC BRECCIA
Breccia and tuff: medium to coarse angular to sub-rounded fragments of
wvery fine to medium grained crystalline andesite and basalt: in places inter-
bedded with fine to medium grained tuff, widely fractured; moderately hard
to hard. Weatherad to soft reddish clay to dapths of 10 m.

EXTRUSIVE ROCK

Rhyolite and dacite: flows and domes of glassy and varv ims to madnum
grained crystalline rhyolite and dacite,
hard to very hard. Weathered and hydrothermally Illemd to soft, white or
brown halloysitic clay to depths of 30 m.

Basalt: tlows, cones, plugs and dikes of glassy and very fine to medium
grained crystalline basalt, dense and moderately fractured; hard to very hard.
Weathered to soft. brown clay to depths of 20 m.

INTRUSIVE ROCK

*Serpentinite: bodies of greenish, very fine to medium grained serpentine
{magnesium content up to 40%), commonly very closely fractured; mod-
erately hard. Weathered to reddish clay to depths of 10 m.

* Not mapped separately on this sheet.

1t Not mapped separately on this sheet. For description of lithology see
sheet Q08/09.

PHYSICAL CHARACTERISTICS OF UNWEATHERED ROCK TYPES,
AND A GUIDE TO EXCAVATION METHODS

]
*TERM QNM'#EE:” *DIAGNOSTIC FEATURE || 3GUIDE TO EXCAVATION METHODS
7 Not scratchod with knife )
Very Hard or hammar point, Explosivas genarally required.
Scratehed with knife of Haavy machinary generally raquired ;
Hard hammar paint only. with axplosives will ba needed where rocks

E=
i
E=)
V7]

difficulty. widaly fractured.

Scratched with knife or

Moderately Hard hammer point.

Grooved or gouged ta depth
of about 3Imm by

pressure on knife or
hammer point,

Machinery required: explosives may be

Moderately Soft needed whers rocks widaly fractured.

Groovad or gouged readily.

Soft with knife or hammer, ‘Machinery required.
" Carved with knife or ‘Can be dug with spade, light
Very Soft scratched with finger nail. ‘axcovators suitable.

tUnconsolidated €an be dug by hend.

*Refers to hand sized samples of fresh rock of the map unit.

SFractures can hn- a |Ignillmnl affact on the ease of excavation; o-g. hard rocks.
if closely fracture: be excavated as readily as softer material.
{see table on lrnclur- spacing).

tUnits such al gruvrl OF scoria sre unecr;sulldatod as a mass but consist of

DEFINITION OF DESCRIPTIVE TERMS

2690000E

Thm map is drawn on the New Zealand Map Grid Projection, a
prajection. The grid is the New Zealand

68 8520000N

SYMBOLS
Rock type boundary — known

Map Grid, showing coordinates in metres in termsof the Geodetic
Datum 1949, based on the International (Hayford) Spheroid.

SCALE 1:100 000

The smallest area mapped is generally not less than 10 hectares.
Calculation of areas from this map should be within the limitations
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of scale. For example, individual areas should be rounded to the

Rock type boundary — uncertain

Sample site or minaral outcrop with
Mn chemical symbol (N.B. Q = quartzite or chert)

Quarried material
indicated ag.
Crystalling Limestone

Quarry cr pit (closed)

2
> Quarry or pit (oparating)
®

nearest 5 hectares. Accumulated areas should be rounded to the

nearest 50 hectares.

—8e X

and date when known)

01 s

AREAL SCALE

Towns Rivers and streams

500 hectares divided into

Settlements a Trig stations

units of 25 hectares

; ~ Vincula (separate parcels
Homesteads "I under sa{mga ownae:hlpj

State highways Land holding boundaries

Other roads. Sand and mud
Tracks Wetlands
Railways
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‘Wellington, New Zealand.
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Land Tenure and Holding. Rock Types, Soils, Existing Land Use,
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RELIABILITY

significant aress have been exaggerated.

Underground mine {mined material indicated e.g. Silver )
Spring (minsral composition indicated when known e.g. Soda)

Water bore (with sample pumping rate in litres per second (I/s),

GRAIN SIZE
FRAGMENTAL
UNCONSOLIDATED CONSOLIDATED VOLCANIC
SIZE CRYSTALLINE ROCK SEDIMENT SEDIMENT DEBRIS
glassy
less than 2 microns  very fine grained crystalline cl.y}mud uluyswm} o T
2 to 60 microns fine grained crystalline silt siltstone ] wtf
60 microns to 2mm  medium grained crystalline sand sandstone
2 to 60mm coarse grained crystalline gravel Acres
conglomerate) breccia volcanic

more than 60mm very coarse grained crystalline Wgﬂ%ﬂ""d ("‘D“'l'?} & }CSW‘HIH} breccia

The following terms denote bedding thickness ranges:
thinly bedded less than 200mm
medium bedded 200-600mm
thickly bedded mora than 600mm

FRACTURING

The following terms denote fracture spacing ranges:
less than 20mm
20-200mm

closely fractured
moderately tractured

widely fractured mora than 200mm

This is a small scale map, thecefore rock type units and their boundaries ara genaralised. The
data used in this compilation are, in any mapped area, variable in quality and quantity, inralation
to.the range of lithologies encountered, and their clanty of opographic expression. Small

No general field chacking ol eriginal data or boundanies has bean camed out

For more detzilad information on selected areas write to:

The Director
N.Z. Geological Survey, DSIR
P.O. Box 30-368
Lowir Hutt

NOTE:

This map should not be used for planning major engineering projects, large scale quarrying
operations, or detailed work for which individual investigations ara required.

HEIGHTS ARE IN METRES ABOVE MEAN SEA LEVEL

COMPILATION METHODS

This map was compiled by G.S. Markham'and T.F. Crippen®, N.Z. Geological Survey, Otara.
All available lithologic infarmation was first plotted on to a topographic base | map (NZMS 1.
scale 1.63 360). Rock type unit boundaries were deli d by use of lithologi:

pl d by ic air photo i pi of landfe patterns (air photo scales
1:15 840 and 1:16 700).

The main data sources were field records of H.T. Ferrar (1921-25; field sheet scale 1:15 B40)
and B.N. Thompson and D.Kear (1959-60; field sheet scale 1:63 360). Publications, theses in
geology and unpublished N.Z.G.S. reports were also referred to (see references).

* Now with Water and Soil Division, M.W.D., Aokautere Science Centre, Palmerston North.
t Now at Joint Centre for Envi al Sci University of C: Cl

Refer to this map as:

Markham, G.S.1 and Crippen. T.F.* 1981:'Mangawhai- Warkworth'

NZMS 290 Sheet R08/09,1:100000. New Zealand Land Inventory,

Rock Types. Department of Lands and Survey, Wellington, New Zealand,
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