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“PIT CRATERS". LAVA TUBES. AND OPEN VERTICAL
VOLCANIC CONDUITS IN HAWAIL:
A PROBLEM IN TERMINOLOGY,

William R. Halliday

ABSTRACT

Alysrst fron the |RAU pubilcation of the e pit crater, vesdeanclogisis hive dissgrecd aboul tie pavne-
ters differentisting these Teatures (rom other vertivel soleanic stremmes, Kalumki i o jamen giving coiry in
Thurston Livin Tube in Hainwiui Vilcanoes SNatioua] Pack. Long-stiomding pisiade ot Geamiog oF it as s pit cnater is
wi examiple of misunderstndings arising Trom the Fack ol a clear delinition of pit crater. n general, pit crsiers
are ungelated 1o lavi b caves penctivally, bul o special cases ane discussed, Che probably is genetically
relatgdd te o el ot deep below the sface: the eilier s o cemples of oo amall pic crer aath apartial rio ol
sevreted plates plus an endingry-seeming Liva tobe cave, Thee term pat crater shoubd be redelined v soch o way
that i1 exeledes collapses o subsidences selated o oy superficial Bva tshes and open verhical valeamie
conduits, Cnherwise, o pon-deliniion like that comently Tisted for agglomerate imay be agpropriate.

Kevweonds, vulcinospebeology, voloanie caves, terminolog v, Hinwaii

INTRODUCTION

Thee show cave section of Thurston Lava Tube in Huwan Volcanoes National Park
is the world's most visited Lava wbe cove, Almost from the time of s discovery, val-
camotogical and popular sccounts have described it as entered through an openiog in the
sice wall of o pit crater named Kaluaiki - “the little crater” - or considered one of twi
supposedly round "Twin Craters™ (Fig, 11 Actually Kaluaiki is a sinuoos two-level cal-
lapse jamew with acereted lava walls (Halliday, 19935 an upslope trench scection of
Thursten Lava Tube per se. An additional cavernous part of the Tava tube (0 Mauka
Thursten Cavel lies beneath the shallow upslope section al this trench, ot the end appao-
siie the entrance of the shoow cive.

Kaluaiki meets the definition of umeo in the 1997 dth Edinion of Glossary of Geol-
opy Clackson, ed., 1997) and is genctically similar to such type examples as Jumeo de Do
Gente on Lanzarote [sland, Spain (Figo 21 Some infuential publications and individo-
als, however, continue (o call Kaloaiki o piv craer, and in that new 4th Edition of Glos-
sary of Geology the lerm pit crater is defined vaguely:

Pir ceerters A sink fvede [ o o sovaff coldera
Sind fvode, 2 A etredar o effipsoddal depression on the flank of or sear a
verlventn, formed by eoflapse. 1 o o Savw flows e s saeveniding (.

But whether it is round or sinuows, [ werm a jumes g pit crter inevitahly is confusing
to persons interested in voleanic speleogenesis or in mechanics of Liva Qows in general,
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Fig, b 1930 map ol "Pa-Crates Distacy” of what oow s Hawaii Volcanoes Maionad Bark, Trom Satonad Park Service

“Cireular of General Information Regarding Howsii Notwonal Park”. Tharston Lava Tube's sho coave and unlighied

donsloge section are labeled “Lava wbe™. Kaluaiki is <hown s the mone nontherly of the

"Twin Cralers™.
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Comfusion also has arisen from application of the term pit crater o other vertical
volcanme structures in Hawaii, Use of that 1erm for other collapse trenches, skylights, or
sinks formed by collapse or slumping of the roof of ordinary lava tibe caves probably
has been the most confusing. Fortunately, the misuse of this weem for ordinary spelean
phenomena of this (ype seems o be declining, Yet it persists at least in informal usuge
for some deep examples close W vents (Fig. 3

CHARACTERISTICS DEFINING PIT CRATERS: PRESENT DISAGREEMENTS

Among volcanologists there is little agreement on characteristics defining pit
craters. The "Pit-Crater District” of Hawani Island (Fig. 1. 4) commuonly is considered
the Haweaitan tvpe locality for voleunic pits which qualify. Many (hut not ally of the
valeanic pits of this area open directly downward Trom the surface. with no ring nor
cone of ejecty nor overflow (Fiz. 45 Some voleanologists exclude all pits with rims or
over(Tows, as well as similar-appearing pits a1 the apex of voleanic cones (Fig, 5)
Onhers differentiate between rimmed pits inside and owtside of calderas, Within the
caldera of Kiluea Caldera, Halemaumaw Crater (Fig. 63 15 o typical example on
which there is no consensus,

Generally similar features exist on Mauna Loa Voleano (Fig, 7, 8) and Hualalui
Voleano (Fig. 9- 121 The morphology of these pits differs largely in their ratio of widih
1o depth, and the degree of overhang, not in wall structore. There are, however, some
special eases o be considered. Na One Pit (Fig. 11 120 has o very small rim of gjecta,
and has aninner shalt reaching o wtal depth ol -283 meters. Kaupulehu Crater (Fig.
[0 15 @ bowl-shaped crater but has an inner vertical shalt of undetermined depth, These
rwer inner shafls are lined with acereted ava, unlike the rough, broken walls of [ypical
pit craters, and this may serve o differentiste them as a special type of open vertical
voleanic conduit as defined by Skinner ( 1993,

PIT CRATERS AND LAVA TUBES

Located at the head ol the Keana Oa Waa complex of Hawaii Voleanoes MNational
Park. a small valcanic pit with a downslope vim of acereted Lava plates angles sharply
downward into the upper end of o normal-appearing, shallowlying kva be cave (Fig.
133, Tov date, this is a unigue occeurrence. Otherwise, pit craters and stimilar-appearing
voleanic pits appear o have no genetic relationship with ordinary lava tube caves, The
openings of decplying lava tube caves can be seen on the walls of a few ather volcanic
pits. Jagear photographed i short-lived rift tube which briefly camied overflow from
Hulemauman's lava lake (Jaggar, 19471 Three apparemly small lava tubes were seen
an pit walls near the bottom of Devil's Throat (Doerr, n.d, ) and o Glled wibe exists near
the boten of one of the Kuo Desert pit oraters {Whitfield, 19800, On Hualalai Voleano,
the apparent opening of a sizable lava tobe cave is visible at approximately the 40
meter level of a voleanic pit estimated o he 2000 meters deep (Moore and Clague,
[ h and a smaller example exists in Ma One Pit at about the 60 meter level, These
examples appear (o be either preexisting buried whes incidenally exposed during
development of the pit or as deeplying rift whes formed along lincar structures geneti-
cally related o the pits, Clearly, however, their presence was not the canse of the for-
mation and development of the pits. Only one probable exception has been found o
dare, At the bottom of the so-called Wood Valley Pit Crater near the Kau Desert (Fig.
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14} o nft wbe 620 meters Jong exists aboul 85 meters below the surface, ot the hottom
of the pit structure (Favre, 1993), Upsward stoping from this rift wbe may well have
caused this pit craier, At this time, i1 i unigque in Hawaii.

SMALL VERTICAL CONDUITS

The presemt Glossury of Geology definition of pit eraer technically could include
much smaller vertical voleanic shafts than those commonly called piv craters, The most
notable examples in Hawaii ane at the head of the famows Koupulehy senolith nodule
s on Hualalan Volcano (Fig. 15-18). Some of these lead down to short hocizontal
passages erminating in small chambers with notable voleanic feaures, Cine is a more
complex structure 30 m, deep (Fig. 15 These appear 1o be drained vents, Some ocear
in lincar groups, separated by narrow septog or sills. The pahochoe cap of one such vem
i lurgely imact (Fig. (%), These are properly termed open verical volcanic conduits
(Skinner, 1993), not pit craters.

FIT CRATERS AS AN INTERFACE OF YOLCANOLOGY AND SPELEGLOGY

The term pit crater was first used before 1850 (Dana, 18499, and volcanologists'
disagrecments about their parameters are almoest as old, This might seem o be an ideal
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morass Tor speleologists o avoid. Yet, the confusion between rool features of ordinary
Lva wibe caves and pat craters 3s clearly in the imerface of vulcanospeleology und vol-
canology, Further, other vertical volcanic features are rapidly emerging as another inter-
face. Cavers' "Nylon Highway" of single rope techniques makes many examples much
more aecessihle for study by spelealogists than by volcanologists, When using speleo-
logical expertise credibly, input by vulcanospeleclogists alrcady has been acceplable 1o
cditors of Glossary of Geolpgy, Further input concerning the limited relationship
bietween pit craters and lava tube caves is clearly apprapriate. Future editions should
specify that, except for very unusual deep-lving rift whes, pit craters are NOT skylights
nor callapse windows of passages of Eva lube cives.

Some other supposed definitions in Glossary of Geology actually are non-define-
tions: an exsunple is that of agglomerate, [ts listing notes that agglomerae has been var-
iously defined, and specifies that the term should be defined in comext w avoid confu-
sion. Prowvided that femures of ordinary Lava tube caves and open vertical voleanic con-
duits as defined by Skinner ( 1993) are specifically excluded, perhaps the same should
be said for pit craer. | propose that the sew President of the 1US Commission on Yol-
canic Caves suggest this to the editors of Glossary of Geology,

And | alse propose that we as speleologiss continue and expund our recent Tield
suppon Tor volcanologists, Our speciol technical skills can be of grear value in these
vertical features. whatever they are called, Other open vertical volcanic fealures vl
unplumbed will s owr combined knowledge and skills (Fig. 19) and require maximum
cooperation in this imerface of volcanology and speleology.
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