





The December 1965 Eruption

of Kilauea Volcano, Hawaii

By RICHARD S. FISKE and ROBERT Y. KOYANAGI

GEOLOGICAL SURVEY PROFESSIONAL PAPER 607

An account of volcanic activity
that included a brief eruption,
a seismic crisis, and extensive
earth movements

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1968



UNITED STATES DEPARTMENT OF THE INTERIOR
STEWART L. UDALL, Secretary

GEOLOGICAL SURVEY

William T. Pecora, Director

Library of Congress catalog-card No. GS 68-222

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 — Price 35 cents (paper cover)




CONTENTS

Page
Abstract_ ... 1 | Nature of ground movements—Continued
Introduetion_______________________________________ 1 Changes in altitude_ __ .. ______________
Acknowledgments____ . _____________________________. 1 | Deposition of sulfur__ . ______________________________
Preeruption inflation of the summit_._________________ 1 | Distribution and character of lava____________________
Chronological narrative of the eruption._______._______ 2 Lava erupted in Aloi Crater. .. _________________
Nature of ground movements_ _ _ __._____________.__.___ 4 Lava erupted outside Aloi Crater.__ __.___________
Preliminary seismie studies_____ .- _..________._____ 4 Source vents and drainback cracks. .- -_____
Earthquake frequency and magnitude____...__ 5 Crustal foundering.__ _____ . ___..______
Location of earthquakes_ .. _.________._____ 5 Volume of lava. ... ...
Harmonie tremor___________________________ 6 Petrology and chemistry._ . _______________
Cracking of the ground._________._________._____ 6 | Diseussion._ oo e
Collapse of the summit__________________________ 8 | References cited- - - e
ILLUSTRATIONS
Page
Fiaure 1. Index map showing the relation of the summit area of Kilauea Volcano to the main structural
features to the south. _ . _ e 2
2. Record of north-south and east-west components of ground tilt at Uwekahuna, August 1964
to March 1966 . . e 3
3. Map showing ground tilt recorded at and near the summit of Kilauea Volcano____________ 4
4. Graphs showing generalized chronology of events during the December 1965 activity of
Kilauea Voleano . . . oo e e e = 5
5. Map of the area between Heake and Makaopuhi Craters showing distribufion of lavas from
recent erUPtiONnS_ _ _ o o e mm 7
6. Photographs showing destruction of Hilina Pali Road at Kalanaokuaiki Pali_.__________ 8
7. Map showing change in altitude of bench marks in the summit area of Kilauea Volcano
following the eruption of December 1965. o miaann 10
8. Map showing change in altitude of bench marks along the Chain of Craters Road and
Hilina Pali Road . . . . o e 12
9. Photograph of lava and source fissures of the December 1965 eruption in Aloi Crater______ 13
10. Photograph of source fissure and drainback crack west of Kane Nui o Hamo. ___.______ 14
11. Maps showing flow directions of lava west of Kane Nuio Hamo.___ .. _________________ 15
12. Photograph of spiral tree mold west of Kane Nui 0 Hamo_________ e 16
13. Photograph of the edge of the area affected by crustal foundering west of Kane Nui o
Hamo . - e 17
14. Map showing possible displacements of the area south and southeast of Kilauea caldera. - 20
15. Profile showing altitude and tilt changes south of Kalanaokuaiki Pali from July 1963 to
January 1966 . . . e 21
TABLES
Page
TasLe 1. Modal composition of lava from the December 1965 eruption of Kilauea Volcano___.__.. 17
2. Chemical analyses and norms of lava from the December 1965 and December 1962 erup-
tions of Kilauea Voleano_ - _ . e 18






THE DECEMBER 1965 ERUPTION OF KILAUEA VOLCANO, HAWAII

By Ricuarp S. Fiske and Ropert Y. Kovawvaer

ABSTRACT

More than 1 million cubic yards of tholeiitic basalt was
erupted from the upper east rift zone of Kilauea Volcano during
a brief 6-hour period on December 24 and 25, 1965. The eruptive
fissures opened in an en echelon zone about 2 miles long, from
Aloi Crater eastward to Kane Nui o0 Hamo. The vigorous early
stage of the eruption formed a 47-foot-deep lava lake in Aloi
Crater and flooded about 150 acres of forest to the east. At a
later stage, withdrawal of magma into the source fissures and
other cracks drained the lava lake in Aloi Crater and consid-
erably reduced the volume of lava in the flows remaining on
the surface.

Measurements of ground tilt show that Kilauea summit in-
flated before the eruption, and that it abruptly deflated just
before and during the eruption. Significantly, the summit con-
tinued to deflate for an additional 10-hour period after the
eruption had ended. Precise leveling suggests that the summit
of the volcano did not collapse simply, and that small sub-
sidiary areas of collapse lay about 1.5 km north and 2 km south-
east of Halemaumau.

The eruption marked only the beginning of a major seismic
crisis that lasted for more than a week. Thousands of earth-
quakes were recorded, and preliminary results indicate that
most of the epicenters lay in a narrow area extending from the
upper east rift zone westward along the Koae fault zone into
the Kau Desert. Hundreds of ground cracks and faults opened
in this area, and precise leveling has shown that the area of
cracking locally subsided nearly 6 feet.

The eruption ended as the tempo of ground cracking and
earthquakes was just reaching a maximum. The rift zone is
interpreted to have substantially dilated at this time, perhaps
by seaward movement of the entire south flank of the volcano;
this dilation created additional underground space in the rift
system at a greater rate than magma was fed into it from the
summit reservoir. Eruption of lava to the surface could no
longer be maintained, and, moreover, much of the lava that had
previously been erupted began to drain back into the rift zone.
Tremor, earthquakes, ground cracking, and summit collapse
continued vigorously for 10 hours after the eruption had ended,
indicating that magma continued to move from the summit
reservoir into the east rift zone. Apparently all this magma
was accommodated underground in intrusive bodies.

INTRODUCTION

At about 2130 on December 24, 1965, Kilauea Volcano
erupted from fissures on its east rift zone in the area
extending from Aloi Crater to Kane Nui o Hamo, a
low cinder and lava cone lying about 2 miles farther
east (fig. 1). This eruption is the sixth on the east rift

zone of Kilauea Volcano within the past 5 years, and
in size and location it very nearly duplicated the some-
what smaller flank eruption of December 1962 (Moore
and Krivoy, 1964). The eruption of December 1£35
lasted for only about 6 hours, but the great swarm of
earthquakes that preceded it by about 2 hours continved
for more than a week after the eruption had ended.
Moreover, the magnitude and extent of ground crack-
ing that accompanied the activity far exceeded tlat
which occurred during any of the eruptions of the past
5 years, and it may well have exceeded any that las
taken place in the upper east rift zone during the past
100 years.

Because of this exceptional ground movement and
earthquake frequency, the overall activity of Decemlar
1965 was of major importance; the eruption, on the
other hand, can be considered only an incidental part
of this activity. This report deals chiefly with the ervo-
tion itself, the distribution and character of the now
lava remaining at the surface, and the nature of the
ground movements that accompanied the activity. A
report describing the entire seismic crisis must await
interpretation of the records of the many thousands of
earthquakes that originated beneath Kilauea Volcano
during that eventful period.
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PREERUPTION INFLATION OF THE SUMMIT

Daily plots of ground tilt recorded by the permanent
short-base tiltmeter at Uwekahuna clearly traced the
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inflation of the summit of Kilauea Volcano before the
eruption (fig. 2). The general shape of the curve of
inflation for the east-west component of tilt nearly
duplicated the buildup that preceded the eruption of
March 1965, although the total amount of tilt was not
quite so great. On the other hand, the north-south com-
ponent recorded much less inflation, and the abrupt
increase in this component of tilt that preceded the
activity of March 1965 was absent from the record
before December 1965.

Periodic measurements of tilt with portable long-base
tiltmeters were made at nine localities around the sum-
mit of the volcano, and the vectors at the near-summit
stations clearly show the inflation of the summit area
before the eruption (fig. 3). Moreover, by extending
these tilt vectors back toward an approximate point of
convergence, a rather poorly defined center of inflation
can be located about 1-2 km east of Halemaumau.

CHRONOLOGICAL NARRATIVE OF THE ERUFTION

Although the harmonic tremor and swarm cf earth-
quakes that preceded the eruption began at about 1930
on December 24 (fig. 4), it was not until 2013 that a felt
quake rattled through the residence area of Hawaii Nu-
tional Park and gave warning of the impending
activity.

A party left the Volcano Observatory at 2125 when it
became apparent that an eruption was imminent. The
exact time that lava first broke through the surface is
unknown, but the brilliant orange glow that siddenly
appeared above the upper east rift zone at 2130 prob-
ably marked the first appreciable fountaining in the
vicinity of Aloi Crater. The observers rushed erstward
along the Chain of Craters Road toward Aloi Crater,
but were stopped about 500 feet west of the crater by
dense clouds of sulfurous fumes and by ever-widening
cracks in the road.
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Freure 2.—Record of north-south and east-west components of ground tilt recorded daily by short-base water-tube tiltmeters
at Uwekahuna for the period, August 1964 to March 1966.

For the next 2 hours the dense fume clouds prevented
the observers from proceeding to a point where the
eruption in Aloi Crater could actually be seen. Never-
theless, variations in the surging roar of the lava foun-
tains and in the brilliance of the glow through the fume
clouds gave a reasonable indication of the intensity of
the eruption during this period.

From 2145 until 2205 the glow and roar of the foun-
tains increased dramatically, and small amounts of
pumice and pele’s hair fell on the areas south and south-
west of Aloi Crater. A climax was reached at 2205 when
a small amount of lava sprayed from one of the newly
opened cracks just west of the crater and showered
clots of glowing ejecta over a small area only 70 feet
from where the observation party had temporarily
grouped. The jetlike roar and the brilliant glow of the
fountains in Aloi Crater continued only until 2210 and
thereafter began to diminish. A gradual waning con-
tinued until 2400 when observers were finally able to
make their way through the fume clouds to the overlook
above the crater.

From the overlook it was immediately apparent that
the eruption in the crater was nearly over. An en eche-
lon line of smoldering feeder vents extended northeast
across the floor of the crater and part way up the steep
western and eastern walls. Small clots of incandescent
lava were still being tossed lazily 5-10 feet into the
air from two of the vents, and a distinet glow could
be seen from the many cracks in the thin crust of the

lava that still remained in the crater. The thin, continu-
ous skin of lava that plastered the walls of the crater
to a height of about 40 feet above its floor clearly indi-
cated that much of the newly erupted lava had drained
away before the observation parties were able to obtain
a clear view of the crater.

The brilliant glow in the sky to the east, however, in-
dicated that the eruption was continuing in the forest
along the upper part of the east rift zone. Reconnais-
sance along the Chain of Craters Road showed that
these outbreaks extended to the west flank of Kane Nui
o Hamo, a low lava and cinder cone about 2 miles east
of Aloi Crater. The mist and rain that were then being
blown over the area diffused this glow to such an ex‘ent
that it was difficult to pinpoint the exact position of the
active vents and impossible to detect in detail any
systematic migration of the new outbreaks that might
have taken place. These eruptions began before 2325,
because at that time an impressive new glow became
visible in the east, beyond the dwindling glow from
Aloi Crater. From 0015 on December 25 until just be-
fore 0400 the glow from these eruptions greatly di-
minished. At 0400 a brilliant glow suddenly appeared
above the area about 114 miles east of Aloi Crater, and
at the time it was thought that a new phase of the
eruption was beginning. By 0410 however, the sky
was nearly dark again, and later fieldwork has sug-
gested that this glow was caused only by crustal foun-
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dering in the shallow pool of lava just west of Kane
Nui o Hamo.

By 0500 the glow above the vents east of Aloi Crater
was barely visible, and before sunrise on Christmas Day
the eruption had ended.

NATURE OF GROUND MOVEMENTS
PRELIMINARY SEISMIC STUDIES

As the fires of the eruption dwindled and died, the
great swarm of earthquakes that accompanied the
activity was still increasing in intensity. Thousands of

earthquakes that originated during the continuing seis-
mic crisis were recorded by the permanent seismic net-
work of the Hawaiian Volcano Observatory and by a
portable, jeep-mounted unit that was operated at five
different localities on the flanks of Kilauea Volcano
(fig. 1). This preliminary summary deals chiefly with
the results obtained from the portable unit.

The portable seismic unit, consisting of a 2-channel
system equipped with short-period, horizontal and ver-
tical seismometers, was operated for 1- to 8-hour periods
at each of the five localities. For normal operation the



NATURE OF GROUND

NET RATE OF ERUPTION

=
=
S
w TREMOR AT AHUA
2
=
= ..f
c .:‘
& s
GROUND TILT

« 60F (East-west component at Uwekahuna)
z: L
2
= 40r
s L
=

20 .

| R\\A_M

0 T T T T T T

=90t EARTHQUAKES

80t (Short-period Sprengnether vertical
H seismograph at Uwekahuna)

60

20f

EARTHQUAKES PER HOU
3

0 T T T T T T

GROUND CRACKING

RELATIVE INTENSITY

B s % % @ a ' 0»
DECEMBER 1965

F1cURE 4.—Generalized chronology of events during the De-
cember 1965 activity of Kilauea Volcano. The duration of
eruption has been projected downward (dotted lines) to
emphasize that the eruption occupied only the early stage
of the total activity.

system was set at a magnification of about 10,000, peak-
ing at a frequency of about 5 cycles per second.

EARTHQUAKE FREQUENCY AND MAGNITUDE

The seismic crisis began abruptly at 1929 on December
24 and rapidly increased in intensity. A strong-motion
201-038—68——2

MOVEMENTS 5

instrument (vertical short-period Sprengnether seisrno-
graph) at Uwekahuna recorded 15 earthquakes during
the initial hour, and the rate increased to more than 90
per hour by 0400 on December 25 (fig. 4). Peak fre-
quencies on seismograms were masked during the pe-
riod of most intense activity, from about 0300 to 1400 on
the 25th. A fter 1400 the frequency of quakes diminish~d,
and the frequency plot followed a hyperbolic decay
curve to the end of the crisis. This frequency patterr is
common for tectonic earthquakes and aftershocks. Dr-
ing the 168-hour period from December 24-31, more
than 2,500 earthquakes, ranging in magnitude from 0.5
to 4.2, were recorded at Uwekahuna.

More than 2,300 earthquakes of magnitude 0.1 or
greater were recorded by the high-gain, portable in-
strument over scattered periods totaling only 26 hovwrs
during the first 5 days of the crisis; during the peak of
activity, more than 5 quakes per minute were register~d.
If the entire crisis had been monitored with this instru-
ment, it is likely that more than 10,000 earthquakes
would have been recorded.

LOCATION OF EARTHQUAKES

Much additional work is needed before many of the
earthquakes can be precisely located, but the available
data clearly indicate that most of the epicenters lay
along the parts of the Koae fault system and the upper
part of the east rift zone that were badly broken by
cracks and faults during the activity. An east-west dis-
tribution of epicenters in this zone is shown by varia-
tions in the arrival times of P-waves at the Desert and
Makaopuhi seismometers of the permanent seismic nat-
work (fig. 1). During the period from December 28 to
31, a maximum variation of 3.4 seconds was obtained in
the arrival times of P-waves from 69 selected earth-
quakes, suggesting an epicentral distribution extending
nearly the entire distance between the two stations. The
lack of seismometers south of Ahua makes it difficalt
to determine north-south focal distribution during this
same period, but the average delay of P-wave arrivals
between the Ahua and West Pit seismometers implies
an epicentral concentration south of the caldera area,
presumably very close to Ahua.

Differences in P- and S-wave arrivals determired
from 1,094 earthquakes recorded by the portable seismic
unit also indicate that the largest concentration of eni-
centers was near the zone of cracking. A predominence
of S-P interval values ranging from 1.5 to nearly 0
seconds, which correspond to epicentral radii of £-0
km at “0” km depth, was observed at Hilina Pali Road
(1), Chain of Craters Road junction (2), and Ainahou
Ranch Road (3) localities (fig. 1). On the other hand,
at the Poliokeawe fault (4) and Kau Road (5) locsli-
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ties, south and north of the cracked area, respectively,
S-P interval values ranging from 1 to 2 seconds were
common. Such values indicate epicentral distances of
about 5-10 km. A lack of S—P interval values of less than
1 second suggests a corresponding lack of earthquake
activity in the immediate vicinity of these last two
localities.

Finally, the general intensity of the seismic activity
as recorded by the portable unit was significantly
greater at the three localities within the cracked zone
than it was at the two localities north and south of the
zone. These differences of intensity also strongly sug-
gest that the epicenters of most of the earthquakes lay
within the zone of cracking.

HARMONIC TREMOR

Harmonic tremor began recording at 1929 on Decem-
ber 24, the same time that the swarm of earthquakes
began. The tremor rapidly increased in intensity (fig.
4), and by 2030, large amplitude tremor began to regis-
ter on all the near-summit seismometers of the perma-
nent seismic network. Especially high tremor amplitude,
reaching its peak at 2153 on the 24th, was recorded on
the Ahua seismometer (fig. 4), only 4 miles from Aloi
Crater. This high amplitude probably correlates with
the period of maximum lava fountaining in and near
the crater. As the fountaining diminished during the
next few hours, the amplitude of tremor also decreased ;
after 0400 on December 25, when the eruption ended,
the tremor diminished at a gradual rate throughout
December 25 and during the first 16 hours of Decem-
ber 26. After 1600 on the 26th, tremor was faint and
erratic and was recorded only by some nearby high-gain
seismometers.

CRACKING OF THE GROUND

Hundreds of cracks opened within a narrow area at
least 8 miles long and about 1 mile wide extending west
from Kane Nui o Hamo, through the Chain of Craters
Road, and into the Kau Desert (fig. 1). The cracks in
the eastern part of this area extend into the upper east
rift zone of Kilauea Volcano, and some of these cracks
served as source fissures for the lavas of December 1965.
The remainder lie within the Koae fault system, a
highly broken zone of monoclines, tilted blocks, and
grabens extending southwest across the Kau Desert.
Only a few of the cracks that were active during Decem-
ber 1965 opened for the first time; most of them had al-
ready formed during previous episodes but opened
wider in response to the renewed stresses.

The cracking of December 1965 was greater in total
extent and magnitude than the cracking that accom-
panied any of the eruptions along the upper east rift

zone during the past 5 years, and it clearly exceeced that
formed during the seismic crises of May 1938 (Jaggar,
1938), December 1950 (Finch, 1950), and Mesy 1963
(Kinoshita, 1968). More than 22 cracks broke the
Chain of Craters Road between Alae and Pauahi
Craters, and hundreds more disrupted the roads leading
to Ainahou Ranch and Hilina Pali (fig. 5).

About 58 inches of right-lateral offset was racorded
along the cracks that crossed the Chain of Craters Road.
Twenty inches of this offset was produced along seven
cracks that are definitely attributable to the activity of
December 1965 because the cracks cut the dashed paint
stripes of the highway centerline, last painted in August
1965.

The remaining 15 cracks record a total right-lateral
offset of about 38 inches, but these cracks crossed the
road at points between the painted stripes of the center-
line, and thus are not positively related to the activity of
December 1965. Some of them may well have formed
during the eruptions or seismic crises that have taken
place in the upper east rift zone in the past 16 years.
Judging from the known offsets of the cracks that cut
the painted stripes, however, it seems likely that at least
half the offsets of uncertain origin were formed during
the activity of December 1965. Thus, a total of perhaps
36 or 40 inches of right-lateral movement was distrib-
uted along the cracks between Alae and Pauahi Craters
in December 1965.

Some part of this right-lateral movement might only
be apparent, however, and could have been caused by
simple tensional opening of the cracks which cross the
road at an oblique angle; but half the cracke in the
blacktop of the road showed no tensional opening what-
soever, and most of the remaining half opened d*~tances
of less than 1 inch (while, for example, showing right-
lateral offsets of 2 or 4 inches). In contrast, the road was
buckled upward from 4-6 inches at two places between
Aloi and Pauahi Craters,

Only two of the cracks that crossed the Chain of
Craters Road showed appreciable vertical displacement.
One of these cracks, about 400 feet east of Aloi Crater,
produced a normal displacement of about 1 inck. south- -
east side down. The second, just east of Pauahi Crater,
downdropped the road about 12 inches, also to tho south-
east (as well as offsetting it about 8 inches in a right-
lateral sense). This was the largest crack crossing the
road, and it was at the same place where the mad was
badly broken during the seismic crisis of May 1938
(Jaggar, 1938).

The Hilina Pali Road was heavily damaged along
more than 2 miles of its length and was coripletely
destroyed at the point where it crosses Kalanaokuaiki
Pali (fig. 6). Moreover, the overall pattern of deforma-
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which drainback is caused chiefly by changes in the vol-
ume of underground feeding channels.

Hundreds of old and new cracks opened at the sur-
face in the upper east rift zone and along the Koae fault
system during the activity of December 1965, and the
clustering of earthquake epicenters in the same area
suggests that similar disruptions were also taking place
at depth. According to the model suggested here, magma
was able to erupt to the surface only during the early
stages of the activity when the system of underground
feeding channels was newly formed and still remained
relatively intact. Later, as the area was progressively
cracked and broken, the feeding channels were dis-
rupted, and new zones of weakness were formed at
depth. The magma, which formerly streamed upward to
the surface, now had other avenues of escape within the
newly fracture rift zone and surface eruption soon
ceased. As the volume of underground space became
greater, lava began to drain back into the source fissures.
Thus, the few cracks that first opened at this late stage,
such as those in figure 11, could only serve as drain-
backs.

Significantly when the eruption ended at 0400 on
December 25, the seismic crisis, as measured by the num-
ber of earthquakes per hour, was just reaching its maxi-
mum, and it continued at a very high level for the next
10 hours. Ground cracking, tremor amplitude, and col-
lapse of the summit also continued vigorously for the
same period, strongly suggesting that a major instrusive
event within the upper east rift zone was well under-
way.

In conclusion, it is interesting to speculate as to the
direction of the net displacement that resulted from the
considerable ground movements south and southeast of
the summit area. Figure 14 shows a very generalized
picture of these displacements as suggested by the
limited data available. The tensional opening of many
of the cracks in the Koae fault system clearly suggests
dilation perpendicular to the trend of the system, and
it seems likely that much of this dilation would be ac-
commodated by seaward movement of the area south of
the Koae fault system. Numerous tension cracks also
opened along the upper east rift zone, but the deforma-
tion plan in this area was complicated by the apparent
right-lateral displacement along most of the cracks.
Nevertheless, a general dilation of the rift zone is def-
initely indicated and, again, movement of the south
flank of the volcano seems likely. Accordingly, arrows
showing seaward displacement have been placed on
figure 14 in the area just south of the region where dila-
tion and subsidence were the greatest.

The Koae fault system and part of the upper east rift
zone could therefore be considered to have acted as a
complex keystone graben during the activity of Decem-
ber 1965. As the south flank of the volcano moved s»a-
ward, this complex graben adjusted to the lateral
extension by subsiding, locally more than 5 feet. More-
over, as documented by the abnormally large tilt at the
Kalihipaa station (fig. 3), some blocks in this disturked
area rotated as they subsided. In the past, movements
similar to those of December 1965 doubtless have oc-
curred repeatedly along the Koae fault system, and they
probably explain the highly jumbled and disrupted as-
pect of much of the region.

It is not clear whether the seaward movement of the
area south of Kalanaokuaiki Pali (fig. 14) was of the
gravity-slide type, as proposed by Moore and Krivoy
(1964), or whether it was the result of lateral wedging
due to forceful instrusion of magma in the upper e»st
rift zone. If the movement had been of the gravity-slide
type, it seems reasonable that the area south of the p-li
should have moved downward, and that the great-st
subsidence would have taken place just south of the pzli.
Meager tilting and leveling data have suggested, on the
other hand, that at least part of the block, bounded by
Kalanaokuaiki Pali on the north and the Hilina Pali
fault system on the south, actually went up rather than
down. The pertinent tilt and leveling data illustrating
this relationship have been projected onto line A-A’ of
figure 14. (See profile, fig. 15.) The amount of uplift
increases nonlinearly as Kalanaokuaiki Pali is ap-
proached, indicating that the area was not deformed by
simple seaward tilting. J. G. Moore and J. P. Eaton
(oral commun., 1967) suggested that this uplift
actually represents elastic rebound due to the sudden
release of accumulated stresses along Kalanaokuaiki
Pali. According to this scheme, which seems quite plausi-
ble, graben collapse in the Koae fault system in recent
years (1938, 1950, 1960, 1963) produced stresses that
were not completely released by movement on Kalanao-
kuaiki Pali, and the area south of the pali was bent
downward. During the activity of December 1965, how-
ever, these stresses were released, and the area to the
south rebounded upward. Such a mechanism might well
explain the general shape of the deformation curve in
figure 15.

All these structural interpretations must remsin
speculative, however, until more data are available. It is
hoped that the deformation associated with future pe«i-
ods of activity can be monitored in even greater detail,
and thus aid in obtaining a better understanding of the
interesting structural relations in the upper east rift
zone and Koae fault system.
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F16URE 14.—Possible displacements of the area south and southeast of Kilauea caldera as a result of the activity of
December 1965.
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FicUre 15—Profile showing altitude and tilt changes south
of Kalanaokuaiki Pali for the period July 1963 to January
1966. The leveling and tilt data have been projected to the
section line from nearby stations; the magnitude of ground
tilt was obtained by vector summation of the measured
tilt at Kipuka Nene and Hilina Pali. Location of section
shown in figure 14.
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