


























cracks west of Makaopuhi were much hotter than they had been in 1922.
The 1923 earthquake cracks cross the Kalapana trail parallel to the 1922
cracks and extend about one hLall mile farther west. There was no good
evidence of any movement since August 1923.

February 21. The puddles of lava in south and southwest paits of the
pit were lower thaii on the 20th. The fume was thinner. Pit was dull at
night. Only small avalanches noted.

February 22. Conditions at pit were much the same as on the 21st.
The only glow o be seern was a small patck in north pool, the banks of
which had collapsed considerably since the day before. Dense fume clouds
rose from old south source locality.

February 23. The north, south, and southwest source wall localities
were marked by small pits. A small amount of aa paste was visible in
each of them. No apparent change ir the level of the bench. A small flow
poured into the south source depression. The north and south pits were
the chief sources of fume. Many smail avalanches were noted. Cracks
back of the rim at the south, west, and north were widening.

February 24, Conditions were but little changed since the 23rd, except
for the large volume of fume which was arising from the southeast. The
hench around north pit had collapsed a little more. There were few
avalanches though the rim cracks continued to widen.

February 27. Conditions had changed but little. Dense fume rose from
the southeast area, the south and southwest pits. The solfatara at north-
east rim of pit was giving off SOg.

February 3-5. An ascent of Mauna Loa was made by O. H. Emerson.
No changes were observed in Mokuaweoweo. Small patches of snow
afforded plenty of water though the usual waler holes were dry.

LAVA MEASUREMENTS

Measurements of the depression of the mobile lava column below north-
east rim station of Halemaumau for the month ended February 29 were as
follows:
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SEISMOMETRIC RECORD

During the l_nonth ended midnight February 29, 1924, 36 local earth-
quakes were registered at the Observatory. These and other earth move-
ments are exhibited as follows:
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This type of tremor was
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Harmonic Microtremor.
This type of tremor was
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Moderate, 2.5 miles, SE-NW., instru-
ments dismantled.
Very feeble.

Slight, felt locally.
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moderate until February 14th and slight there-

moderate on February 2, 7, 11, 12, 16, 17, and

The amplitude of microseisms was moderate on Febuary 19, 21 and 24

and slight on other days.
Tilting of the Ground.

By weeks this movement was as foilows, expressed as angular change
and direction of motion of the plumb line:

February 3- 9.....cccceeeeeeee 0.9 second S,
10-16.. ..3.1 seconds ESE.
17-23... ..0.7T second NNE.
24-Mar. 1l...............1.b seconds WSW.
R. H. FINCH,
Meteorologist.
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Teleseism.
Y T A NS Dot sl Mt 1:56 p. m. Slight.
Spasmodic Microtremor.
This type of tremor was slight throughout the month.
Harmonic Microtremor.
This type of tremor was very slight during March.
Microssismic Motion.
The amplitude of microseisms was slight during March.
Tilting of the Ground.
By weeks this movement was as follows, expressed as angular change

and direction of motion of the plumb line:
MEATCD, | 28 se s consmenrammasas 3.3 seconds SSW.

" 9-15... % WNW.
S0 1622 i SSW.
 23-29... & SSE.

R. H. FINCH,
Meteorologist.
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April 14, 1924 ........................ 6:02 a. m., s.

April 28—11:47 p. m., vf
- 29—12:07 a. m,, £
4:38 a. m., £
9:556 p. m,; £
30—12:42 a. m., f, %2
™ 12:43 a. m., £, %2
2:57 a. m., vf
3:29 a. m., vi
3:30 a. m., £
3:31 a. m., £
3:32 a. m., £
3:43 a. m., vf
4:05 a. m., vf
4:30 a. m., vf
7:43 a. m., v _
Teleseism.

Spasmodic Microtremor.

This type of tremor was slight throughout the month.

Harmonic Microtremor.
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This type of tremor was slight on the 29th and 30th and scarcely detectable

on other days.

Microseismic Motion.

The amplitude of microseisms was moderate to strong on the 6th, 7th, and

8th and slight on other days.
Tilting of the Ground.

By weeks this movement was as follows, expressed as angular change and

direction of motion of the plumb line:

March 30-April 5. 0.3 second NW.
.5.9 seconds SSW.

April

6-12...
13-19...
20-26...
LS DY R O

1.0 second S.
3.8 seconds SSW.

T. A. JAGGAR,

Volcanologist.
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The Tabular Summary

The foregoing tabular view exhibits zeros which do not mean absence of
the phenomena on the days in question, but absence of observations recorded.
The figures are those therefore that rise above a more or less uniform
minimum, dependent on an approximately uniform system and place of
recording. There were some explosions, and falls of at least light stones,
every day from the tenth on. Those recorded were seen or heard, mostly
from the Observatory as a place of systematic record night and day, and
also from Uwekahuna Bluff May 14, 15 and 16.

By “number of explosions” are meant explosive spasms. The table shows
that on the thirteenth they averaged two hours apart, and thereafter from
6 to 12 hours apart. The mean was 8 hours, or three spasms a day, from
the 14th to the 23rd.

Intensity of explosion is based on an arbitrary scale, making May 1Sth
“grade 10,” and the first ejection of the tenth is called “grade 1.“ In each
day the maximum explosive spasm determines the grade for the day.

“Stone-fall” means showers of stones seen either glowing at night or
raising dust by day, or heard making a patter on the hard floor of the big
crater, or observed bowlders making a trajectory with a trail of dust. The
figure given is the number of separate times for the day such happenings were
recorded.

Duration of explosions refers to number of hours single explosive spasms
lasted, often composed of numerous gas rushes repeated at intervals. The
figure is for the longest spasm of the day. The evening of the 19th produced
continuous explosion and continuous seismographic tremor, but the intensity
maximum of concussion and violence had been passed on the eighteenth.

By “electric storms” are meant thunder and lightning, one or both,
number of times noted for the day.

Felt earthquakes are those classified as slight, moderate or strong, gen-
erally felt at the Observatory by persons on watch. The figure is the number
for the day. and the list provides a rough intensity curve of seismicity for
the eruptive period.

“All earthquakes” include these, and all the instrumentally registered
shocks, in so far as they may be separated out on the seismogram from the
prolonged tremblings. Here again numbers per day are shown, producing a
frequency curve of seismicity.

The list of mud rains includes a few separately recorded spells of rain-
ing with pisolites, sand, dust and lapilli at the Observatory. This list is very
incomplete as it takes no account of the large number of showers to leeward
of the pit, and the showers were notably local and scattered.

The same imperfection of record attends the caving in of the rim of
Halemaumau, seen occasionally with or without field glass, or observed dur-
ing a visit to the pit. There was unmistakeable subsidence of the rim south-
west first, this being the side of the Kau desert rift tunnels of 1920, and of
the great enlargement of 1922. The collapse after southwest breakdown pro-
ceeded in order around the circle to the S, SE, NE, and N: the balancing of
the breakdown to the northwest and then everly all around the previous
outline of the pit, (for the new outline is everywhere about 700 feet back
from the outlin2 of April, 1924) was accomnlished during the times of max-
imum explosion, maximum duration of spasms, and maximum intensity of
carthguakes. On May 21 and 22 the cillapring by incesazant avalanches was
observed and recorded as the maximum breaking down of the walls.
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Microseismic Motion
The amplitude of microseims was slight in July.

Tilting of the Ground
By weeks, this movement was as follows, expressed as angular change and
direction of motion of the plumb line:

T Ao et (A ) e T S e e e 1.5 seconds SSW.

STy BB e i trskes s ling e oo e 2.3 seconds NNE.
TR et o A T Y e AT B T ] 1.1 seconds SE.
DO=BGL e eeatony Fin S0 St S o 0.7 second SW.

July 27T-Aug: 2., 00 ieiiviareiiae e, 1.8 seconds NE.

T. A. JAGGAR,
Voleanologist.






















































































































































Conclusion

The mechanism appears to show an age-long tensional lava pressure that
keeps the voleanic edifice alive with its fissures underground charged with
lava containing dissclved gas,

The lava is foreed into short-ferm rhythms by gravity adjustments. The
lava-gas pressure is resisted by sector-shaped lids. The sector lifts and re-
leases lava at the central crater. This aceumulates by erater filling as a
heavy wedge. With excessive accumulation the wedge slips by its own
weight, the lid eannot close, and the lava subsides suddenly and escapes at
the radial fissures of the sectors. Wedge and sector slip are the basis of
voleanie seismology.

With two or more lava domes in connection, the one may drop its depleterd
lava and make trigger release to the other, according to adjustments which
set a term to a given spell of flowing. Hydrostatics plays only a subordinate
role of affecting slags that move mostly by foaming. Within the small seale
of lava and mountain, gas appears to be always ready to vesieulate lava if
the mountain will release pressure.

In the mountzin mechanism illusirated by Mauna Loa and Kilauea, the
short term evele beginsg by overweighting the highest crater fill, the wedge
drops and opens the flank, and the lava lowers and flows from the flank.
Meantime the lower crater has been flooding in sympathy. When the high
flank eruption ends and the lava subsides, .the lower crater fill loses support,
its wedge drops and opens the lower flank; its lava sinks in turn and flows
from the flank. This sinks away and the flank vents seal. :

The lava now enters on pulsations of alternate rising and sudden sinking
at the lower crater. Kach sinking may be occasioned by the wedge dropping
under the tensional stress of the preceding rise. The ecrater pit enlarges at
each collapse with profound engulfment of its avalanching walls.

Finally the lava sinks below the ground-water level at a time when the
collapsing pit above is choked with debris, Steam explosions ensue, opening
vents through the pit, and lubricating the engulfment. The engulfed material
is in enormously greater volume than that ejected. The wvoid wedged open
receives a subterranean landslip,

The collapse has released pressure once more on the lava in the depths,
gas expands within it and it rises and shuts off the walter. It flows sufficiently
to reassert pressure by its own congelation, and the mountain again enters
into tension.

This is a theoretieal statement of what has happened in Hawaii bhetween
1914 and 1924. The lower crater is Kilauea, the upper one Mokuaweoweo. It
may be objected that the weights of the wedges are trivial in comparison
to the enormous mountain seetors. This is true, but it is nof claimed that
the wedges move the sectors, but that when the sectors heave and pressure is
withdrawn the wedges slip and block them. It is the gravitative adjustment
of the sector, prevented from closing, that opens the rift. The heaving of
the sectoral blocks is due to the sccular magmatic expansions that affect
the whole voleanic system. Tilt measurement proves that they heave.

It will be readily seen that the volumetric relationg here adduced are
appliecable to most of the voleanoes of the world, and diserepancies between
erater losses and ejected matter have appeared in controversies about all the
Plinian eruptions. The discussion of this will be left for a later eommunication.

JOURNAL, DECEMBER, 1924

December 2. At 9:30 a. m. the long southwest talus in Halemaumau was
seen to be resuming its normal appearance after the landslide of November
28, Fresh rocks were becoming distributed over its surface. Reeent rain had
made the bottom of the pit wet but the terrace of landslide debris along the
foot of the big talus remained dry in the region where the lava cone had been.
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