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New Zealandlava caves worth preserving for their

geologlC・and geomorphic features

Les KERMODEl

Abstract Aucklandis the only districtin New Zealand thatis known to havelava tube

CaVeS．Many small cavities and short tube segments have been found withinlava flows

from severalof the small，late Pleistocene－Holocene，basalt－basanite voIcanoes of Auckland

VoIcanic Field．Excavations for construction sites within the clty haveunCOVered，and de－

StrOyed，many Smallcavernous features．Nolarge orlonglava caves have been discovered．

WiriLavaCave，iminentlythreatenedbyquarrylngaCtivities，isratedofinternationalslg－
nificance，andfourteenotherlavacavesareconsideredtobeofnationalimportanceforsci－

entific，Or educationalreasons．
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lNTRODUCT10N

The New Zealand GeopreservationInventory，

Organised jointly by the earth sciences societies

（Weaver　＆　Hayward1983），hasidentified and

listed many geologlCal and geomorphologlCal　fea－
turesin New Zealand of scientific or educational

Value that are worthy of protection．Lava caves

have been tentatively assessed for theirinterna－

tional，national，Or regionalsignificance（Kermode
eとα7．1992）．

In1988，Prof．T．Sameshima encouraged the

author to prepare a paper，On“the distribution

and characteristics of New Zealand voIcanic caves”

that was presented at theIzu－Nagaoka meeting of

the　　5th International Symposium on

VoIcanospeleology（proceedings not yet published）．

The field tripsinJapan and Korea associated

Withthat symposiumPrOVided an opportunlty for

discussion of New Zealandlava cavesin a contem－

POrary，internationalcontext．

The preparation of the text for a new geologl－

Calmap of Auckland urban area（Kermode1992）

revealed generalisations thatindicated further de－

tailed research was essential．The possibility of a

COrrelation between petrologlCal and petrochemical

Variations and the spatial distribution and tempo－

ral sequences of thelavas of Auckland VoIcanic

Fieldwasclearly a topic to be researched．Similar
research was currentinJapan（Umino et al．
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1991）・Afurtherpossibilitywaヲthatalonglava
tube system，Which had experlenCed several dis－

Crete flows，COuldinclude an accessible juxtaposi－

tion of compositionalvariables．

Several associatedlines of research were com＿

menced．Prof．T．Sameshima provided a broad

PetrOloglCal classification for the whole voIcanic

field（Sameshima1990ms），and compiled alist of

VOIcano agesincluding some new results from

Japan（Sameshima1990）．A student，T．Sano

（Shizuoka），eXamined the petrology of two
Aucklandlava flow systemsin detail（SanO et al．

1990；Sano1991ms）．Dr．H．Shibuya（Osaka）re－

COrded a geomagnetic excursionin the Brunhes

epoch（Shibuyaetal．1992）．

Dr．I．E．M．Smith（Auckland）continues re－
SearCh on detailed petrochemical■SlgnatureS，and

Dr・T・Itaya（Okayama）continupsthegeochrono1－
0gy Of QuaternaryvoIcanicsproJeCt．

Over several decades speleologists have ex－

plored theAucklandlavacaves，and produced sim－

ple outline plans（Crossley1988），but few scien－

tific or educationalreports with photographs have

been published．Visits tolava cavesinJapan，

Korea，Australia，and United States have allowed

SOme tentativeinternational comparisons to be
made．EIsewherein New Zealand there are a few

erosionalor collapse cavesin other voIcanic rocks

（Fig．1）．

lc／o Department of Geology，University ofAuckland，Private Bag92019，Auckland，New Zealand．
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CAVESJN VOLCANIC ROCKS

Figtl Locations of allthe known cavesin voIcanic rocksin New Zealand・Only Auckland VoIcanic Field con－
tainslava tube caves．The other caves were formed by erosion，Or COllapse．
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OBSERVAT10NS

There are　48　monogenetic，Pleistocene－

Holocene，　basalt－basanite voIcanoes in the

Auckland VoIcanicField，and320f theIでeXtruded

lava（Kermode1986）．The following14VoIcanoes

PrOducedlava flowsin which there are tubes or

CaVeS（described and numbered from the porth）・
Of more thanlOO cavities that have beenlnVeSti－

gated，about40are greater than20　min total

length，and all thelava tubes are within8m of

thegroundsurface（Fig．2）．

RANGITOTO voIcanois about600years old and

producedalavaconecappedby a scoriacohe260
m above sealevel．This circularisland with an

area of about23km2，COnSists mainly of rubbly，

aチflows（Searle1964）comprising subalkalicoli－
vlnebasalt（Sameshima1990ms）or olivine tholeiite

of surprisingly consistent petrochemistry（Sano et

al・1990；Sano1991ms）・PahoehoelavahasbeenPn－
COuntered at depth，and near thelava crater rlm．

RangltOtO COntains about50％of the totalvolume

ofvoIcanic products erupted by Auckland VoIcanic

Southern（unりamed）lav？CaVe（1），thesouthern－
most of the maln grOuP，1S near the rim ofthe

lava crater at grid reference Rll／768885，about
150　m above sealevel and within Hauraki Gulf

Maritime Park．This straight downslope segment
of a closedlava trenchis about60mlong．The

upper andlower entrances are natural roof co1－

lapses，and the third centralentranceis a natural

skylight surrounded by a raised spatter rim・A
cave plan has been published（Crossley1970）．
Smallmineral encrustations from within the cave

havebeenidentified as gypsum，OPaline silica，and

plagioclasefeldspars（Cody1980）．
WallabyCave（2），thewesternmostof the main

gTOuP，is also near the rim of thelava crater at

gTid reference Rll／767885，about140　m above

sealevel，and also within the Maritime Park．This

is a two－level system containlng SeVeral branches

with a totallength of112m．Alltheinterior sur－

faces are very splnOSe．The cave was probably

formed by the drainlng Of overlapplng pahoehoe

lobes．A cave plan has been published（Crossley

1972a）．

Five otherlava tube segments wereinvesti－

gated（Crossley1970，1972a，1988）．

PUpUKEvoIcaりOhasalargecrater（1700min
diameter）containlngalake（1．04km2）surrounded

by a basaltic tuff ring overlying numerOusthin，

veryvesicularpahoehoelavaflowsofsubalkalicoli－

vine basalt（Sameshima1990ms；Sano1991ms）or

transitional basalt（Allen＆Smith1991）．Pupuke

was one of　the earlier eruptlOnSin Auckland

VoIcanic Field（Wood一一1991ms）．Lava covers an

areaofabout2．8km2，butabout90％ofitliesbe－
neath thick basaltic tephra．

No caves have been found，butlava tube
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structuresandtreemoulds（Kermode1992）areex－

Posed along the sea coast walkway（Crossley
1988，Allen＆Smith1991）．

MT EDEN voIcanois a scoria cone，196　m

above sealevel，Withan encirclinglava field that
has an area of about　5．6　km2　bounded on most

Sidesbyahigh，SteePfrontoflava（Hochstefter
1864）．This thick，VISCOuS，Pahoehoelava comprlSeS

alknlic olivine basalt（Sameshima1990ms；Sano
1991ms）．

MortimerPasslava cave（3），is near the steep

Periphery of thelava pedestal at grid reference

Rll／686796，about37m above sealevel，andis

35mlong．The cave，eaSilyaccessedfroma public

street，is apull－apart Orrift structure，OfS cross－

section，tranSVerSe tO the flow direction．Itis be－

neath a private residentialarea．A cave plan with

cross－SeCtions has been published（Crossley

1972a）．Smallmineral encrustations from within
the cave have beenidentified as opal and calcite

（Cody1980）．
Nolava tube caves were foundin the Mt

Edenlava field．

MTALBERT voIcano produced a scoria cone on

a prevoIcanic ridge，and from the vent，Pahoehoe

lava flowedinto the valleys on both sides．This

nepheline basanitelava（Sameshima1990ms）cov－

ers an area of about　4．0　km2．Four smalllava

tube segments（proximaland medial）were exam－

ined．Cave plans have been published（Crossley

1970，1972a，1973a）．

MT WELLINGTON voIcano produced a scoria

cone about9200years ago（Kermode1992）and

spread small，Pahoehoelava flowsin every direc－

tion，but the maJOr effusion of severalthick flows

filledan adjacent valley and advanced about6km

to Manukau Harbour（Kermode＆Searle1967）．

The nepheline basanitelava（Sameshima1990ms；

Sano1991ms）covers an area of about6・8kn2・
Ruapotaknlava shaft（4），1S Within apublic park
nearthe western foot of the scoria cone，at grid

referenceRll／747773，about64，mabovesealevel・
Itis a16m deep，be11－Shaped chamber（Crossley
1976a）．Near floorlevelthis shaft has some stria－

tions andledgesleft by the surglng，SOlidifying
lava．Some small（dm）burst blisters of thin

（mm），SmOOth，Very darklava are still extant．
Some photographs have been published（Crossley

1976a），butnoplanorcross－SeCtion．

MotorHoldingslavacave（5）isbeneathanip－
dustrial area at the eastern foot of the scorla

cone at grid reference Rll／752770，about30m
above sealevel．Itis an almost straight downslope
lava tube114minlength．A cave plan has been

published（Crossley1988）．
Most of the otherll knownlava cavities

（Crossley1970，1972a）arein the hummOCky area
about3km southwest of the vent．

THREE KINGS voIcanois alarge tuff nng

（about1200m diameter），Which encircled several
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AUCKLAND LAVA CAVES

Fig．2Auckland VoIcanic Field showing thelocations（numbered）of thelava caves discussed，their associated
lava fields，and namlng their source voIcanoes．0therlava tube caves withlengths greater than20m are also
shown．
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SCOria cones．Lava wasinitially confined within

thetuffcrater，butlater overtopped the rim，filled

an adjacent valley，and advanced aboutlO km

from the source ventinto Waitemata Harbour

（Kermode1975）・The pahoehoelavais・nePheline
basanite（Sameshima1990ms；Sano1991ms）and

covers an area of about6．4km2．

Stewarts Cave（6）is close to the point where

lavaflowedoutoverthetuffringrimatgridrefer－

ence Rll／666765，about70m above sealeveland

beneath a prlVate reSidentialarea．Thislava tube

SyStemis180mlong and comprlSeS a COnVerglng

tw0－1evelpart connected with a third tube．It con－

tainslava flow features，1ava surgelevel marks，

kerbs，a Short cave－in－CaVe，and alarge terminal
lobe．The flooris mainly aa surface，Or fallen

blocks．A detailed cave plan andlongitudinal sec－

tions have been published（Stewart1869）．Small
mineral encrustations from within the cave have

beenidentifieda竺OPalandcalcite（T・Sameshima，
PerSOnalcommunチCation）・

There are slXteen Otherlava tube segments

Within700m of Stewarts Cave．Some cave plans

havebeenpublished（Crossley1970，1975a）．

ONE TREE HILL voIcanois a scoria cone sur－

rounded by extensivelava flows that probably

COyermOrethan22kn2（Kermode1989），andcon－
talnabout8％ofthetotalvolumeofvoIcanicprod－

ucts of Auckland VoIcanic Field．The pahoehoe
lavais subalkaline olivine basalt（Sameshima

1990ms），and the OneTree Hilllava fieldis about

75％　mantled with tephra mainly from the

younger，neighbourlngThree Kings voIcano．
Cave of the Thousand Press－uPS（7）isin the

middle of thelava field at grid reference

Rll／703765，aPPrOXimately60m above sealevel．

Thislava cave，mainly beneath a public street，is

a network of diverglng andinterconnectlng tubes，

Which total about270minlength，althoughitis
less than70mingreatestextent．A cave plan has

been published（Crossley1979）．The caveis used

for the disposal of stormwater from the street．
Smallmineral encrustations from within　the cave

havebeenidentifiedasopal（Cody1980）．
Scotlandslava cave（8），is mainly beneatha

COmmerCial area，at grid reference Rll／695744，
about40m above sealevel，and2　km from the

SOurCe Vent．Itis an almost straight，160mlong
lava tube．A cave plan has been published

（Crossley1970）．The caveis usedfor the disposal
of stormwater from a street．

Ratcliffelava cave（9）is beneath anindustrial

area at grid reference Rll／690738．Itis adjacent

to，but not connected withHelena Rubinstein Lava

Cave，aboutlO mabove sealevel．There are about

130m of mainlylobe pgSSageS．A cave plan has

been published（Crosslらy1972a；Martin1988）．
Helena RubinsteinLavaCave（10）is atthe end of

a maJOrlava flow，about2．5km fromits source

Vent，atgridreferenceRll／698737，atlO mabove
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Sealevel，and beneath a coImerCial area．It com－

PrlSeS a diverglng Pattern Of terminal，Pahoehoe

lobes totalling about320minlength，but only40
min maximumeXtent．A cave plan with　cross－

sections has been published（Kermode1970）．
Some photographs have also been published

（Kermode1970）．

Twenty－tWO Otherlava tube segments were ex－

amined．Some cave plans have been published
（Crossley1972a，1972b，1973b；Martin1988）．

MTSMAPTvoIcanowasascoriacone（nowre－
moved）enclrCledbyitslavafieldof about2．8km2．

The pahoehoelavais nepheline basanite（Same－

Shima1990ms）．A few crater vents and tubesieX－

posed during the construction of the sports sta－

dium，Were eXPlored（Crossley1976b），but are
now removed or buried．A few distal blisters were

brokeninto during railway construction．Some

CaVe Plans and photographs have been published

（Crossley1972a，1975b）．

McLENNAN HILLS voIcano produced a complex

SCOria cone surmountingalava field that probably

COVered about2．6km2，but almost50％　was man－

tled withlithic tuff from the contlguOuS and con－

temporaneous Mt Richmond voIcano．Thelavais

undifferentiated basalt．Two gas ventsin the sc0－
ria cone（Lambert1957）and a distal tube63m

long（D．Dunn，perSOnalcorrmunication）were ex－

amined．No cave plans，CrOSS－SeCtions，Or Phot0－
graphshavebeenpublished．

GREEN HILL voIcano produced a scoria cone

（now removed）and a hummOCky，Pahoehoelava
field of nepheline basanite（Sameshima1990ms；

Sano1991ms）which covered an area of about2．2

km2．

0ne crateral and four small proximallava

CaVeShaveallnowbeendestroyedbyquarrylngOP－

erations．Some cave plans have been published

（Crossley1972a，1988），

MT MANGERE voIcano produced a scoria cone

almost surrounded bylava fields that comprise

many thin，Very VeSicular，Pahoehoe flows of

nephelinebasanite（Sameshima1990ms），and cover

about6．4km2．Itis the only scoria cone crater

withalava plug（tholoid）exposedin the vent
（Searle1959）．

AmburyRoadlavacave（11），is beneath a pri－
vate residential areain themiddle of thelava field

at grid reference Rll／682714，about20m above

Sealevel．The cave has two branch tubes totalling

about140minlength．A cave plan has been pub－

lished（Crossley1970）．
A further32　small cavities were examined be－

neath　the farmland of Ambury Regional Park

（Crossley1988；Auckland Regional Parks unpub－

lishedmanuscript）．

PUKEITI voIcano produced a very small scoria

COne and a pahoehoelava field of undifferentiated

basalt that covers about0．4km2．

Linolava cave（12），beneath privately owned
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farmland，and close to the scoria coneis at grid

reference Rll／668673，about20m above sealevel．

Thelength of passages totals about90m．Itis

PrObablyagasconduitbetweenpahoehoelobecavi－

ties rather than an empty，fluid－lava tube．A cave

planhasbeenpublished（Crossley1970）．

One other adjacentlava blister was examined，

and a cave plan has been published（Crossley

1970）．

CRATER HILL voIcano produced a tuff rlng

（about　900　m diameter）and small scoria cone

（nowremoved）．Althoughthereisnoexternallava
field，thereis alava terrace about O．2km2in area

within the tuff ring crater（Hochstetter1864；

Firth1930）．Thepahoehoelavais basanite and al－

kalibasalt（Houghtonet al．1986）．
Selfslava cave（13）is beneath privately owned

farmiand near the edge of the strandedlava ter－

race withinthe tuff ring crater，at grid reference
Rll／728667，aboutlO m above sealevel．Itis a

Straight chamber48mlong，8m wide，and2．5m
high．The cave orientationis circumferentialbehind
the solidified distal front of the withdrawnlava

flow．A sketch plan of　the cave has been pub－

1ished（Crossley1988）．

UndergTOund Presslava cave（14）is also be－

OWned farmland near the edge of

the strand6dlava terrace within the tuff ring cra－

ter，at grid reference Rll／728666，aboutlO m
above sealevel．The central chamber has four

branchlobes totalling about40m．A sketch plan

ofthecavehasbeenpublished（Crossley1988）．

MANUREWA voIcano produced a scoria cone

（now removed）and a pahoehoelava field（exten－

sivelyquarried）withanareaofabout2．5km2，COm－

prisingalkalicolivinebasalt（Sameshima1990ms）．

Wiri Lava Cave（15）is within．an operating
quarry at the northern foot of the now demol－

ished scpria cone，at grid referenceRll／758645・
The maln（upper）entranceis38　m above sea
level．The caveis an unbranchedlava tube290　m

long，With a variety of passage shapes and flow

features（Fig．3a）．Small　mineral encrustations
from within the cave have beenidentified as cal－

cite（Cody1980）．A cave plan and cross－SeCtions

hasbeenpublished（Kermode1970）．
One otherlava blisterin the　middle of the

lavafieldwasexamined．Acaveplanhasbeenpub－

lished（Crossley1988）．

冨慧霊慧e慧

DrSCUSS10N

The known．lava caves of Auckland VoIcanic

Field were assessed for their scientific and educa－

tional slgnificance，and for their vulnerability to

humFnaCtivities（Kermodeetal・1992）・Fielddis－
CuSSlOnS Withforelgn VOIcanospel由loglStS brought

SOme Objectivityinto the assessments．This re－

SearCh proJeCt reVealed no spectacularlava caves

of world record status．There arelava caves　in

Japan，Korea，Kenya，Australia，Canarias，Hawaii，
Washington，California，Idaho，etC．that rank more

highly forlength，diameter，Or unlqueneSS Of flow
features．

The feasibility of correlatlng the development

Oflava tubes with petrologlCal characteristics of

the basalt has not been demonstrated．Although
two m如or compositionalvariations（which cannot
be derived from each other）Were foundin the

longThreeKingslavaflow（Sano et al．1990），the
cave＿in－CaVe feature of Stewarts Cave was not sal11－

pled（Sano1991ms）．Further detailed fieldworkis

neCeSSary・

CONCLUSl0NS

Alist of fifteenlava caves of educational or

scientific significance（Tablel）has beeh assessed

in three categories．

1．Caves that areinternationally slgnificant，and

highlyvulnerable to complete destruction or maJOr
modification byhumans．

Wiri Lava Cave（15）has a variety of cross－
SeCtional shapes，and many diverse flow features

on the walls，floor，and ceiling（Kermode1970，

1987，1988；Searle1964）．The main gas－Vent en－

trance，tO thislava tubeiswithin a quarry，butit

has been sealed，and a second permanent，artificial

entrance from a public streetis also sealed．The

CaVeisextremelydifficulttonegotiatefromthesec－

Ond entrance．However，this well－documented cave

is easily negotiated from the main entrance，and

is stillinagood stateofpreservation（Fig．3a）Ⅰt

WaSlastinspectedin1992．Destruction of this

CaVe by quarrylnglS a COnStant threat．Protection

bylegislation has been sought for more than20
years．However，local，reglOnal，andcentralgovern－

ments have been reluctant to accept responsibility

for the cave’s protection（Hughes1990）．Thisis

New Zealand’slongest and mostimportant educa－

tionallava cave，and therefore，lS Ofinternational

Slgnificance．

2．Caves thatarenationallyslgnificant，andmoder－

ately vulnerable to modificationby humans（1isted

alphabetically）．

AmburyRoadlavacave（11），COntainsthe best
examples of small（cm）lava bubble stalagmites

found to date，Itis easy to enter througha natu－
ralroof collapse，and has been modifiedin places

by humans．Ancient burials have been removed，

and thereis much refuseinthe collapse pit en－

trance．The future existence of this cave could be

threatened by residentialdevelopment．

CaveoftheThousandsPress－uPS（7）is a com－

Plex network oflava tube crawIways．Entry，by

Way Ofa drainageinspectionhatchway，is difficult

and restricted．The future existence of this caveis

threatened by the heavy traffic uslng the roadway
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Fig．3Features of Aucklandlava tube caves．

a・Typicalcross－SeCtionofWiriLavaCave，Whichis consideredtobethelavatubecavewiththegreatestscien－
tific and educationalsignificancein New Zealand．（Photo：L．Kermode）

b・Anexcellentexampleofalavawallroll（lava peel）in Helena Rubinstein Lava Cave．A surge ofhot，fluid
lavarose highOn the wallof the existing tube orlobe，then as thelavalevelsubsided the rining of slightly
COOler，plasticlavathatrでmainedadheringtothewallwasunsupportedandpeeledofflike poorly－hung wallpa－
per．（Photo：L Dunn）

C・Alateralview of asmall，mud－mantledlavarollinHelenaRubinstein Lava Cave．（Photo：L．Kermode）
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Tablel Lava caves assessedfor their educationalor scientific slgnificance．

Namo

1　Soutbeとn

2　Wallaby

3　XOrtimer pass

4　Ruapotaka

5　Hotor Holdin95

6　　Stevarts

7　1000　Press－upS

8　　Scotland5

9　Ratcliffe

type latitude longitude nap ref

SOuth east Rll

trencb　　36047′2611174●51′4611768885

10be　　　36°47′2711174●51′43II　767885

rift　　　36●52′2311174●46′31I1686796

shaft　　36●53′3511174●50′381I　747773

tube　　　36●53′43－I174●51′001－　752770

tube　　　36●54′0211174●45′12II　666765

net　　　　36●54′0111174●47′42I1703765

tube　　　36●54′1111174°47′07II　695744

lobe　　　36●55′29II174°46′48II　690738

10　Helena Rubinsteinlobe　　　36●55／311I174●46′4711698737

11Ambury Rd tube

12　工．ino lobe

13　Selfs front

14　Under9rOu・nd presslobe

15　Wiri tube

36●56′4811174●46′1811682714

36●59ノ101I174●45′2611668673

36●59′0711174●49′2911728667

36●59′091I174●49′2811728666

37●00′261t174●51′31t1758645

elevlen9th

m m

SOurCe VOIcano

150　ィ60　　　　Ran9itoto

140　112　　　　Ran9itoto

37　　35　　　　　　Ht Eden

64　16（deep）ⅣヒWellingtOn

30　　114

70　180

60　　270

40’160

10　130

10　　320

20　140

20　　　90

10　　　48

10　　　40

38　　290

Ht Wellin9tOn

Three RinqS

One Tree Hill

OnP Tree Hill

One Tree Hill

One Tree Hill

Ht Hangere

Pukeiti

Crater Hill

Crater Hill

Hanureva

on a few metres aboveit．The caveis visited occa．

Sionally．

Helena Rubinstein Lava Cave（10）consists of

SeVerallavalobes，and contains many excellent

lava wallrolls（lava peels）which are probably of

internationalsignificance（Fig．3b，C）．Therearein－

Pumerablesmall（cm）lavastalactitesonthecei1－
1ng，and the floor of pahoehoelava slabsis cov－

ered with sticky mud．Both artificial entrances

have been blocked since thelastinspectionin1966．
The future existence of this cave could be threat＿

ened by buildingconstruction．

Linolav竺CaVe（12）containsm？nySmall（cm）
1ava stalactlteS andlava stalagmlteS．Itis ex－

tremely difficult to negotiate beyond the natural

COllapse entrance－Chamber．Thislavalobe caveis

notimmediately threatened，butfuture urban deve1－

OpmentCOulddestroyit．

Mortimer Passlava cave（3）is an excellent ex－

ample ofa pul1－aPart rift cave parallelto the dis－

talfront ofalava flow．Itis easily accessible，but

difficult to negotiate．Landscaplng Of the public

Street COuldleadto thefuture blocking of the arti－
ficial cave entrance．

MotorHoldingslavacave（5）contains somein－
cipientlava wall rolls（Crossley1988），and　un－

usual broken slabs of flow crust jammed against

theceilingorweldedintothefloor（D．Dunn，Per－
sonal communication）．The artificial entrance was

foundin1975，butimmediately buried andlost

during site development．No photographs have

been published．The future existence of thislava

tube caveis threatened by proposed highway con－
struction．

Ratcliffelava cave（9）contains some well－

developedlava wall rolls．Itis easily entered by

Way Of a permanent，artificial entrance．The fu－

ture existence of this cave could be threatened by

buildingconstruction．

RuapotakalavチShaft（4）hasunusualfeatures，
StruCture，and orlgln．Itis difficult and hazardous

to enter．The shaft waslastinspectedin1988，and

theverticalentrancehasbeensealedforsafetyrea－

Scotlandslava cave（8）is a representative ex－

ample of an almost straightmidflowlava tube．It
now has only one permanent，artificial entrance

from a public street．The future existence ofthis

CaVeis　also　threatened by building construction，

and bythe accumulation of silt washed from the

Street throughstormwater drains．This caveis vis－
ited occasionally．

Selfslava cave（13）is unusualinits position

within a tuff crater，arld alsoits orientation，

whichis circumferential to the distallava front．It

is easy to enter by way of a natural roof co1－

1apse，and contains somelava wall rolls（lava

peels）．This caveis notimmediately threatened，
butfuture urbandevelopment coulddestroyit．

Stewarts Cave（6）has a variety oflava cave
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features，andis easy to enter and mostly easy to

negotiate．The natural roof collapse entrance has

beenmodified slightly．The future existence of this
lava tube cave could be threatened by residential

development．Itis often visited by educational

grOuPS・

Underground Presslava cave（14）contains

ヲmall（cm）lavastalactitesandlavastalagmites・It
lS eaSily entered by way of a natural roof co1－

1apse．Thislavalobe caveis notimmediately
threatened，but future urban development could de－

StrOyit．

3．Caves that are nationally slgnificant，andun－

likely to be damaged by humanS（listed alphabeti－

cally）．

Southern（unnamed）lavacave（1）isagoodex－

ampleofatrenchcaveneartothevent．Itisacces－

Sible andis easily entered by way of naturalroof

COllapses，and easy to negotiate．This caveis fre－

quentlyvisited．

WallabyCave（2）has aninterestinglayout and
a very splnOSeinterior typical of a drained

Pahoehoelobe．Itis accessible，but difficult to

enter througha naturalroof collapse．The caveis
rarely visited．
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