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ALEUTIAN VOLCANI~ ERUPTIONS, DECEMBER, 1922 

'l'he following account of eruptions in Alaska at C.hristmas time was 
forwarded through the chief of the U. S. Weather Bureau from the observer 
at Juneau, Alaska, Mr. M. B. Summers, quoti:ig a report by Captain O. A. 
Johansen of the S. S. Star, the monthly mail boat that plies between 
Seward and Unalaska. On February 8, 1923, the captain wrote as follows: 

"We sighted the flame out of Pavlof Volcano as darkness set in on 
the evening of December 24, shortly after leaving False Pass, enroute to 
Seward. As we neared Belkofski the flame was standing perpendicular!), 
to a height of per.haps 2,000 feet, it being a perfectly calm evening. It 
lighted up the village and presented a wonderful sight, especially in view 
of the fact that the time was Christmas eve. 

"After we left Belkofski, a light northwest breeze set in and then 
the ashes began to fall , and by the time we reached Unga they were quite 
thick, the vessel being c,ivered at daybreak of the 25th. T.he fall of ash 
diminished somewhat after leaving Sand Point, but became heavier at 
PerryYille and continued until Chignik was reached. Later we learned 
that an old volcano back of Chignik had been working, also, although it 
had been silent for a generation or two. 

"Mount Shishaldin, on Unimak Island, was also in eruption and 
deposited considerable ash, according to information . we received at False 
Pass on our January voyage.'' 
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The only ear thquake shock reported by cooperative observers near the 
date of the eruption was one at Kodiak, 380 miles nort~east, at 2: 00 p. m., 
December 23. It was of intensity 2, of tlie Rossi-Forel scale, and lasted 
30 seconds. 

Low barometric pressure prevailed over the Alaska Peninsula on De0em­
ber 22 , 23, and 24, the reading in the Pavlof region being about 28.70 Inches 
uuring the 12 hours ending at 8 a. m. of the 23rd. By 8 p. m. of that 
date it had risen to 29.03 inches, and by 8 p. m . of the 24th to 29.50 inches. 

VOLCANIC CONDITIONS IN JANUARY 

Acti vity of Halemaumau. 

The new year inaugurated a marked change from nsmg to sinking in 
t h6 lava of Halemaumau. There were fifty-five small earthquake shocks 
registered on the Observatory instrumen ts January 1, some of them felt 
hereabouts. and this m eant that the lava was lowerin ~ and the mountain 
trembling by -collapse. On December 31, the southern lava lakP bad been 
falling and shewing pasty aa on its banks. There was loud hisRing of gas 
a nd flows were still trickling on the floor of the pit. 

On New Year's day the southern half of the floor caved in and left a 
bas in surrounded by a black led ge 40 feet high. Roug;h r ed aa lava oozed 
from th e walls and on the northeast made a stream - flmving into the de­
prel'<sion from ground which had recently been flooded with pahoehoe. The 
f(' lll ce wel, southeast became a 1;ink holf, with both :,a a11cl pahoeboe Java 
pouring into it. Everything indicated that the substance just beneath the 
smooth pahoehoe was potentially a material which on cooling turned into 
rough clinker. 

During the first week in January the whole floor continued to sink in 
funn el shape, making concentric glowing cracks that r evea led rough .paste 
between craagy blocks. The floor blocks around the north lake tipped 
inward, retaining their smooth upper ·surfaces. The g low decreased and 
the rate of lowering lessen ed rapidly. The bottom area was left about 
650 feet below rim of pit, and a smoke-hole was left at t he southeast 
source well. Some avalanches took away parts of the northwest rim of 
the pit. Very little fume developed so that the whole chaotic tumble of 
broken fresh lava was plainly yisible. 

During the early morning hours of January 8 new pahoehoe lava began 
to flow into the bottom of the pit, bringing the subsidence to an end. 'I'his 
poured from the same southwestern vent as in December, and at first two 
snorting fi ery cones were formed , sending out snaky rivulet., of ,nolten lava 
that flooded the red clinkery depressions. Some lava was visibl~ also in 
th e southeast smoke-hole. For three days the floods spread out in leafy 
patterns, until th e liquid had found its way to the old northern lake bed , 
where an aa flow had been the last matter in motion during th e ,rnbsiuence 
period. · 

Next this lake funn.el began to fill up and the southeast well ce-ased 
smoking and in its turn started to build splashing pots and heehive cones. 
T iiese overflowed and sent a torrent 20 feet wide into the uorth depression 
until the wide flat lake there overflowed the holl ow and merged with th e 
southern fill; a single fountain st:ctrted spouting in the bke, the rest of it 
being- covered with s ilvery crust. This lake by the middl<~ uf the month 
was less than 600 fee t below rim of pit and fluctuated in he ight. 'fhe 
cones were highly spectacular. liftinf, lid:, over boilin ~ r,•J1 -,. puffing and 
flaromg angrily, a nu making noisy thuds that reverberated from t.he pit 
walls. 

A strnng earfoQna ke r;hock about ? . ;:o a. r. January H . in th8 ::n ldsr 
of a southeriy storm, was generally f<:: IL on Hawaii,. shakinc~ u,,wn stor.e 
wall s ,1,1d doing some :, light damage at Hilea. 
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During the third week the risin~ umtinued intermittently. witl · one 
qnkt sven. The bottom funnel so filled tl:at the two depressions north 
and south were obliterated and all the new lava formed a single big floor 
25 to 50 feet below the December shelf. 'The latter was 486 feet and the 
new floor 520 feet below rim of pit. 

T~ cones had built themselves up ten or fifteen feet and exhibited 
hissing and splashing vents whence ribbons of live flowing lava could be 
traced, covered with glistening crusted surfaces and skins that wrinkled 
in loose festoons. The flows formed three leaf-shaped areas resting on a 
darker floor beneath. Remnants of the crags and reddish scoria left by 
t.he New Year subsidence still protruded around the edges and were piled 
up stepwise below the black ledge northeast. This ledge stood much higher 
:ibove the new floor on that side than elsewhere, the floor itself being more 
built up on the west side of the pit. The upper surface of the black 
ledge was a wide platform along this western talus region, whereas the 
ledge elsewhere was little more than a plastered veneer. There was much 
rain and steam at this time and during heavy showers at night sudden 
breakings up of the lava would produce a brilliant glctre. 

At the end of the month the inflowing lava from the source vents trav­
elled through tunnels and appeared on the floor as trickling flows. The 
loudly hissing cone at the southwest was most conspicuous. The floor 
level was being slowly but constrmtly raised. The southeast vent gave 
out fume, but at night it was always glowing and like the southwest cone 
it frequently ejected splashes of lava. At night the center of pit was dark 
most uf the time, whereas the marginal wall-crack fill showed glow through 
its cracked crusts. On the more recent flows and fills there were brilliant 
breakings up of crust occasionally. 

JOURNAL, JANUARY 1923 

January 1. At 9 a. m. the floor which had been about 466 feet beneath 
the rim, was found r.o have collapsed across its southern half, so as to ltiave 
a black ledge about 3·5 feet high. Aa lava was tumbling into the deprPs­
sion from the under part of the new ledge. An aa stream was pouring 
into the depression from the tumble of northeast floor debris. This region 
had been the scene of rapid flooding for several days. The remains of the 
southeast lake were pouring as a pahoehoe stream into the southeast well 
now converted into a sink-hole, and some aa trickled into this hole also. 
Where the southwest well had been noisy gas explosions were occasionally 
heard. 

The old northwest lake still remained high, though. its banks were 
falling in; it stood higher than the remnant southeast pool. 

January 2. The area of collapsed floor had extended itself from the 
southern part of the pit in a half-circle along ihe w2.ll-valley east, north 
and norfowest. This half encircled the area around. the northwest lak€ 
whic~ seemed to be sinking with but little cracking. Elsewhere glowing 
cracks were visible. Later in the day the floor around the northwest lake 
.collapsed and small aa flows from the eastern tumble moved toward the 
central depression. The sinking from this time until January 6 averaged 
about 24 feet per day. 

January 3. At 4 p. m. the tumble of broken floor matter, due to sub­
sidence, had resolved itself into concentric broken blocks or crags with 
smooth pahoehoe surfaces and rough partly glowing aa lava in the inter­
stices. A bench was left around the edge of the funnelling depression, and 
this shelf wa:; widest where it ha d lapped over the buried western talus. 
It was very narrow on the northeast side of pit. On the west side big 
craggy blocks were parting from the bench and subsiding. 

The deepest bole was at the soutbeai;,t well where smoke rose and 
bright glow was visible in a crack. The lowest part of the funnel appeared 
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to be about the site of ihe former northwest Jake and this was over 500 
teet below rim. Here an aa pool had formed, fed by . the sluggish stream 
from the east, exhibiting rough festoons on its surface. At the head of 
tl.J.is flow there was a rough -cone glowing and spitting. Occasionally masses 
of rock fell from the inner crag blocks. Glow was visible in nine places 
where rough incandescent paste showed in cracks amid the tumble. There 
was but little fum,e. 

January 6. Imperfect measurements on this day indicated. that the 
bottom of the funn el was over 600 feet below rim. There was1 fresh 
avalanche debris at the base of the northern walls and a northwestern 
surveying station had fallen in. The southeast smoke-hole showed 110 
glow in daylight and the aa incandescence was no longer visible. Slight 
falls of rock occurred and there was some fresh debris at the base of the 
eastern wall. The northeastern aa flow was motionless, and its source 
was a broken-down bank on the northeast exhibiting a thin shell of pa­
hoehoe crust broken asunder in patches concentric to the pit and revealing 
aa throughout the crevices. There was bright red iron oxide on the old 
wall northeast wher e the fresh black ledge had broken away. The north­
ern depression had become a dis tinct funnel surrounded by pahoehoe sur­
faces tilted inward. The fume at southwest rift chasm was very thin. 

January 8. No gtow on the fume cloud over HalemaumaUJ had been 
visible sin,ce J anuary 3, but at 3 a. m. J anuary 8 glow again appeared. At 
10 : 30 a. m. the cause of this was seen t1, be a revival of the southwest 
floor cone opposite the talus of the Kau Desert rift and its southweste1·n 
chasm or niche. Two vents had opened just inside the black ledge at the 
margin of the collapsed area. 

These vents were hissing, puffing, snorting, flaming and lifting lids of 
solidified lava. Pahoehoe flows trickled away from them in two belts north­
ward and eastward. These flows were cascading toward the bottommost 
part of tht: tumbled southern depression. The southeast smoke-hole had 
also developed a glowing pahoehoe cone on its bottom. An avalanche talus 
had formed on the south side of pit. 'The northern part of the bottom area 
was unchanged. 

January 9. At 4 p. m. several pahoehoe surfaces had formed over pools 
ip the lower portions of the collapsed funnel. Crusts on the pools were 
seen cracking and foundering. 'There were numerous small Jive toes around 
edges of pools, indi-cating that the latter were supplied through tunnels 
leading from the southwest cones. The larger cone was coughing loudly 
and ejecting Java to the adjacent floor and the smaller one was hissing. 

The new floods of the bottom had a leaf-like pattern and the aa flow of 
the northern depression was drowned und er them. The southeast ven t was 
fumiug less than before. 

January 1·1. At 3 p. m. t he northern lake had become a large pahoehoe 
surface with a small fountain at its southern margin where Hows were 
feeding i t. Th ese flows came from th e southwest cones, now two bee.hive 
domes, the one near est the black ledge thudding, snorting and liftin g a lid. 
The other had a glowing and flaming crack across its top. The flows from 
t.hese cones bad spread ov·er the southern half of the bottom area, filling 
depressions there, which were ovnflowed so that steep streams swept into 
the northern. depresssion. Some of the flows wer,~ running in glowing rib­
bons, other~ were crusted over and flowing in tunnels. All these appeared 
to end at the north lake. The southeas~ vent was glowing but had not as 
yet produC'ed any flows. The smoke there had disappeared and the pit was 
almost wholly clear. 

January 12. At 3 : 30 p. m. it was evident that the bottom was rapidly 
filling. The pit had been bright the previous night. The southeast vent 
had developed a splashing cone po~ and strong flows that supplemented I.he 
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work of the southwestern cones. The latter were still hissing and flaming 
and their flows ran to· the north lake in tunnels. From the southeast cone 
on the other hand, a bright flow 15 feet wide ran in the open to the north 
lake. This lake and the southern fill were now almost at a common le"el. 
They were crusted except for one fountain as before. 

January 14. A pronounced earthquake was felt at 2:30 a. m., and in 
the afternoon the north and south fills of the Halemaumau bottom were 
found to have merged into one, shaped in plan like a squid, the flows from 
southeast and southwest coues forming the tentacles. 

January 16. At 10 a. m. the pit., visited after a southerly storm, ex­
hibited a large crusted lake 524 feet below rim, covering both the north 
and south depressions. There were feeding flows from the southwest and 
southeast cones. The lake showed fresh moving lava all around its edges, 
and a patch of cracking and foundering crust was seen to extend itself 
ln concentiic rings from the center. One smoking crust near center of pit, 
not engulfed by the breaking-up action, appeared to be the top of t'.he crag 
remnant.. 

Southeast cone had become a large structure, with open and splashing 
pot on top, and a flow from it to the northeast side of lake. Southwest 
cone was now a single heap with hissing glow-hole and a steep snaky flow 
from it down to the lake. Debris at t.he base of eastern walls probably 
n~presented avalanches started by the earthquake. 

January 18. At 2 p. m. it was evident that there had been a quiet spell 
leaving the recent pool a dead floor. Over this a new flood now poured 
from three southwestern cones. 'These were hissing steadily and some­
times puffing. Several spots in center of pit were smoking. Southeast 
cone was 15 feet high with a glowing pot on top. T.he new round lake was 
sending out tongues into broken ground at its edges. The floor appeared 
to he built highest at the west. 

Jan·uary 21. At 11 a. m. southeast and southwest cones were giving 
vent to sil very pahoehoe flows, the southwest in greater volume so that 
the floor there stood higher with refer ence to the December shelf. Of the 
thr{le southwestern cones one was hissing, one puffing and thudding, and 
the third inactive. The southeast cone was a large oven, open towards the 
north, with heaYy viscous lava flung out as in a grotto, and the pool a t 
the enterance continuous with a flat flow that covered the east and south 
sides of the floor. The southwestern flows were pushing in various direc­
tions over the western side of the bottom, making a pattern of wide bands 
with loose festoons. An avalanche fell froill the north wall. Remnants of 
the aa tumble of the first of the year still protruded around edge of bottom, 
and a wide belt of it made an uphill s lope to the black ledge northeast . 
This ledge was nearly continuous all around and on the west its upper 
platform was 30 to 50 feet wide. 

The bottom at this time was not properly a lake. A slight bank effect 
showed towards the north, but the floor pattern was made up of three loaf­
shaped flow puddles, one 011 the southeast, a big one across the center with 
its stem at the southwest vents, and a subidiary branch from the Sallie 
source following the base of the west ledge. 

January 22. At 4 p. m. the southeast cone was found less active and 
the southwest cones had built up the region around th em and gave J'ise to 
most of the flows. 

January 24. At 4 p. m. the processes were ar before, the floor gradually 
filling. The western black ledge appeared 20 feet high and the northeastern 
one 50 feet high, The southeast cone appeared bright but not visibly pro­
ductive of flows. The western flows were gushing at their front. A north­
ern :ivalanche was seen. 
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January 25. At 8 p. m . center of pit was black without glowing cracks, 
there was moderate hissing southwest and one area o J1 moving lava was 
seen towards the north and a few small toes elsewh ere. 

Janua ry 27. At 5 p. m . there was dense fume from southeast vent and 
loud hissing southwest. Several small trickling t:ows were ~ee.n and the 
c,astern fill appeared to be fed from the north. 

January 28. At 3 p. m. the pit was quie t and the vents smoking. Th ere 
was some splas.hing in the southeast cone and coughing at the southwest 
cone evuy four second s or so. Two s mall trickling flows moved a t the 
north side of the new fill. 

January 30. At 10 a. m. all the vents were quiet and no live lava was 
visible. Fume rose from the s•Jutheast Yent and from the ground north of 
sou thwest cone. There was still a remnant of the broken ground of January 
1, not covered by nt:w lava, at the northeast side of the bottom a rea. 

Jan,uary 3·1. At night there was glow on the fume above southeast side 
of pit. 

LAVA MEASUREMENTS 

Measurements ot' depression of the mobile lava column, made with 
t r ansit, referred to northeast station on rim of H alemaumau pit (3716 feet 
above sea-level), for the month ending J anuary 31, 1923, including floors of 
bench magma and liquid level of lake magma, were as follows: 

Southwest Northwest South North W est 
Date Time Cone Floor Bottom Bottom Ledge 

DP-c. 22, 1922, 11 a . m. 494 ft. 
Jan. 2, 1923, 9 a . Ill. 466 ft. 
Jan. 6, 1923, noon 643 ft . 616 ft . 
J an. 18, 1923, 2 p. m. 524 ft. 524 ft. -186 ft. 

Progressive chauges accompanying and following the strong subsidence 
of the first of the year wer e as follows: 

December 22-January 2, the floor in 11 days ha.d risen at least 28 feet and 
the maximum upbuilding may have been 50 feet. 

Survey of January 6 was defective, but there was subsidence of about 
150 feet around J anuary 3. 

'faking l.aean depression of January 6 at 630 feet, the filling to January 
18, 12 days, was 106 feet, averaging 8.8 feet r,er day. A western ledge left . 
from the December high levei s tood 38 feet above the bottom of January 18. 

The filling activities of January ended on the 28th and the flOO!" ,.,a.s 
built \1-P (as shown by a survey made later), between J anuary 18 and 28, 
10 daya, with 27 feet of fill, averaging 2.7 feet per day. 

Monthly changes of bottommost part of pit floor from July 1922 were 
as follows: 

July 1922 
August 
September 
October 
November 
December 
J anuary 1923 

Lava inflow 
Slight slumping 
Lava inflov,-
Lava inflow 
Uplift and inflow 
Uplift and inflow 
Sinking and recover y 

SEISMOMETRIC RECORD 

+ 70 feet 
- 29 " 
+100 " 
+ 6'5 " 
+ 73 " 
+ 73 " 

31 " 

During the month enciins midnig,ht January 31, 1923, one hundred ?.n u 
forty-eight local ea rthquakes and two teleseisms were registered at the 
observatory. These and other earth mo vements are exhibited below. Dis-
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"Figure 1.-Halemaumau January 1, 1923, collapsed bottom in southern part 
or pit from soutlnvest side.-Photo. Finch. 



tance of ongm when indicated by the instrnmental record is stated m 
English miles. Time is Hawaiian Standard of meridian 157 ° 30' W, 10 h. 
30 m. slower than Greenwich. 

Local Earthquakes. 

J anuary L .............. 12: 06 a . m. 
12 :11 a . m. 
12:12 a. m. 
12: 13 a. m. 
12:15 a. m. 
12:17 a. m. 
12 :20 a. m. 
12 :36 a. m. 
12 :57 a. m. 
1:20 a. m. 
1 :25 a. m. 
1:28 a. m. 
1:34 a. m. 
1:37 a. m. 
1:46 a. m. 
2 :11 a. m. 
2:15 a. m. 
2:40 a. m. 
2:45 a. m. 
2:54 a. m. 
2 :57 a. m. 
2:59 ••· m. 
3:05 a. m. 
3:57 a. m. 
4:00 a. m. 
4:06 a. m. 
4:09 a. m. 
4:10 a. ill. 

4:19 a. m. 
4:20 a. m. 
4:22 a. m. 
4:23 a. m. 
4:28 a. ill. 

4:34 a. ill. 

5:00 a. m. 
5 :'53 a. Ill. 

6:05 a. m. 
8:25 a. m. 

11:24 a. m. 
11 :26 a. m. 
11 :38 a. m. 
12:00 m. 
12 : 40 p. m. 

2: 40 p . Ill. 
4:44 p. m. 
4:50 p. Ill. 

5:02 p. m. 
5 :35 p. m. 
5:36 p. m. 
6:10 p. m. 
6 :51 p. m. 
6:56 p. m. 
6:57 p. m. 
7:27 p. m. 

Slight. 
Very feeble. 

" u 

Slight. 
Very feeble. 

" 
Moderate, E-W ,component dismantled. 
Feeble. 

Slight. 
Moderate. 
Slight. 
Feeble. 
Slight. 

" 
Feeble. 

Slight. 

Feeble. 
Slight. 
Moderate. N-S dismantled. 
Slight. 
Feeble. 

Slight. 

Feeble. 

Slight. 

Feeble. 
Slight. 
Feeble. 
Slight. 

" 
Feeble. 
M-ocierate, dismantled instruments. 
Sl!ght. 
Feeble. 
Very feeble. 
Slight, distance 4 miles. 
Very feeble. 
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7:50 p . m. Very feeble. 
8:55 p. m. Slight, distance 4 miles. 
9:18 p. m. Very feeble. 

10:10 p. m . 
10:15 p. m. 
10 :20 p. m. 
11 :15 p. m. 

J anuary 2 ... ---------····12: 17 a. m. 
12:18 a. m. 
12 :20 a. m. F eeble. 
1:16 a . m. Very feeble. 
1 :48 a. m. F eeble. 
3 :45 a . m. Very feeble. 
4:18 a . m. " 
6:18 a. m. 
6:48 a. m. 
6:49 a . m. Moderate, E .-W dismantled. 
7 :08 a . m. Very feeble. 
7 :10 a . m. Slight. 
7:12 a. m. 
7 :28 a. m. Feeble. 
7:30 a. m. Slight. 
7:31 a. m. F eeble. 
7:44 a . m. Very feeble. 
7:50 a. ill-
7: 51 a. m. Slight. 
7:58 a . m. " 
8:01 a. m. Very feeble. 
8:06 a. m. 
8: 10 a. Ill. 

8: 16 a . 1n. 
8:20 a. m. Slight. 
8:24 a. Ill. Very feeble. 
9:10 a. m. F eeble. 
9:21 a. Ill . Very feeble. 
9 :36 a. Ill. Slight, distance 4 miles. 
9:38 a : Ill . Very feeble. 

12:19 p. Ill. " " 
1: 20 p. m. Slight, di stance 5½ miles. 
3:04 p. ill. Very feeble. 
3:45 p. m. 
4:30 p. m. 
7:10 p . Ill. 

J anuary 3 ________________ 12 :47 a. m. F eeble. 
12 :57 a. m. Slight, di stan ce 2 miles. 

4:09 a . m. Very feeble. 
4: 16 a. m. F eeble. 
4:16 a. m. Feeble. 
4:24 a. m. Very feeble. 
4:26 a . Jll. F eeble. 
4:27 a. Ill. Slight. 
4:30 a. m. Very feeble. 
4:33 a. m. F eeble. 
4:40 a. m. Very feeble. 
5: 11 a. m. Slight, distance 9 miles. 
5:17 u . m. Very feeble. 
5:21 a. m. 
5:51 a. Ill. 

6:24 a. m. Slight. 
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, 

6:40 a. m. 
9 :34 a. m. 
9 :38 a . m. 
9:43 a. m. 
9 :55 a . m. 

10:21 a. m. 
11 :56 a. m. 
12.39 p. m . 

2:30 p. m. 
4:22 p. m. 
5 :06 p. m. 
5:14 .p . m. 
'5:34 p. m . 

J anuary 4 ................ 5: 42 p. m . 

Teli-seisms. 

5 ................ 4: 35 a. m. 
6 ................ 10: 55 a . m. 
8 ................ 2:28 a. m. 

10 ........... .. .... 4:07 p. m. 
4:08 p. m. 

13 ............... . 2:14 p . m. 
14 ................ 2:28 a. m. 

3: 16 a . m. 
4 :08 a. m. 
9:14 a. m. 

t 0 :02 a. m . 
15 ................ 1 :05 p. m. 
17 ................ 4 : 07 p . m. 
18 .......... ...... 2 :01 p. m. 
21.. .........•... . 11: 15 p. m . 
22 ................ 1 :02 a. m. 
24 ..... ........... 2:29 a. m . 

9:25 a . m. 
25 ................ 2: 43 a . m. 

28 ................ 4:25 a. m. 
31.. .............. 1 :55 a. m. 

4:57 a. m . 

Very feeble. 
" 

Slight, felt locally, distan ce 2 m iles. 
Very feeble. 

felt in H ilea. 

Slight. 
Strong, felt in Oahu and a ll over H awaii. 
Very feeble. 
Slight, distance 4 miles. 
Very feeble. 

" 

Feeble, distance 18 miles. 
Feeble. 
Very feeble. 
Moderate, distance 24 m iles. 
Very feeble. 
Feeble. 
S light. 
Very feeble. 

January 2 ....... ....... .. 12:25 p. m. Sligh t . 
21.. .............. 10 : 4'5 p. m . Moderate, off t he Oregon coast. 

Spasmodic M icrotremor. 

This type of tremor was sligh t throughou t the mon th. 

Ha ··monic Microtremor. 

This type of tremor was extremely slight t h roughout the nonth. 

Microseismic Motion. 

The ampli tude of microseisms was moderate on 13th. 14th and 15lh a nd 
slight during the rest of the m onth . 

Tilting of the Ground. 

Dec. 31....:J a n . 6 ................ 1.9 seconds NE. 
7-13 ................ 0.1 second N. 

14-20 ........ ........ 1.3 seconds SSW. 
21·27 ............... .4.7 SSW. 

J a n . 28- Feb. 3 ................. 1.3 SSE. 

T . A. JAGGAR, 
Volcanologist. 
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Black spo t shows location of Observatory. 

All exchange• ohould be addreosed to 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano HouH P . 0., Hawaii. 

The Observatory is equipped with the following 
1f' ism ometrlc instrum ents rebuilt at th e station in 
191 8 for the special n eeds o[ volcano research : two 
Bosch -Omori pendulums, hi gh -speed registration of 
Inca] earthquakes; one opticall y recording seismo­
graph fo r distant earthquake•; one clin ogr aph r egister · 
ing E -W t ilting of the ground . A vertical component 
.;ei smograph was in Decemb er, 1918, set up in ex· 
perimental operation . Th ese al' e seated on concrete 
piPrs in a closed basement ro om having practically 
cn nstnnt temperature. beneath the chief Observator y 
b11ilding ne nr th e hotel. Time is referred to a r ated 
chronomet er. ch eckPd at intervals hy wireless si gnal 
fr om th e P earl Harbor Naval Stati on . The chrono­
m,>ter is loaned by the Un ive r sity of Hawaii. Ha­
V<•niinn st rn rtard time (H . S. T. ) is 10 hrs. 30 min. 
olower th an Greenwich time Observa tor y Lat. 19° 
25 ' 54.2" N .: Long. 155° 15' 89 .2" W.; Elevation 
1~ 14 .6 meters (3985 feet) . 

HA WAII NATIONAL PARK. 

Th is pa rk was created by act of Con gr ess August 
1. 1 n 1 fi. an d includes three famous volcan oes-Kilauea 
Rnrl MnnnR LoR on Ha waii and Haleakala on Maui. 
li'"' T" P<p1Pnt nn sspnger steamer s ply between these islands 
and Hon olulu . 

Haleakala Section-Hal eakala, '' house built by the 
"i Un a peak mnre than 10 ,000 feet high. carries an 
immense fi ssure-lik e crater 8 mil es Jong and 3 miles 
••i<I" with walls 2000 feet hi gh . H er e, as well as 
nn M All?' Jl Lno A"' d Mnnn a Kea. grow s th e S ilver 
~wo rrl (ArgYro xiph iu m ) . Thirt een volcanic cones li e 
whrll ,· with in the cra trr. some rising nearly to the 
hPia'ht nf th P snmmit. Th e scene at sunrise is mar­
vPl011 sh bPautiful. 

W a iluku is th e point of depart ure, automobiles tak• 
in ~ th P trave}Pr '" Olinda. a snmmer residence set­
tl ement J 043 reer num . J. ft er 2 h on rs drive to this 
poil"'t . .,add lP hort11t1S are taken t.o th e 1mmmit. a rirle 
,.. f ~ ½ honre. H ere is a fine concrete rest house, 
built by the citizen• of Maui. and full y equipped 
wi th iT<>n bed• . blanket s. otnveo and cooking uten sils. 

M"nna Loa Sectton-Mauna Loa II vast dome 
1 ~ . ~ '7:; f~Pt hi ~h. rPRrhPd thrn11eh fo rPeh of Ha­
•11 ii !W'I mah nl'aTI T (lrna ) ami t,•pp f,a,rn . thf'ITI n p hri l 

liantly colored lava elopes, baa a summit crater S 
miles long by 1 ½ miles wide, with walls 700 feel 
high, a nd when in action fountain■ of fire froth are 
h ere jetted 500 feet into the air. Every five or ten 
years splendid spectacles of lava eruption are otaged 
on the mountain , sometimes from the lower flanks. 

There are traUs on the Kona side, and also from 
th e southwest, but the usual and best r oute i• wi th 
saddle mules fr om the Kilauea secti on to Puu U la· 
ula (9800 feet), a ride of six hours. H ere there 
is a fully equipped cottage with stable• and water 
oupply . From this point on the second day a four · 
hour ride takes the visitor to the summit crater, 
where there is water. A fr~ht of way w ithin the park 
connects Kilauea with Manna Loa, where eventually 
a r oad will be constructed . The views are gloriou■ 
and the chnsm•. con es and conlorted lavas indescrib· 
ably chaotic. 

Kilauea Section-The lakes of foaming fiery lav■ 

with in the crater of Kilauea form th e mo•t spec· 
tacular exh ibit in the H awaii Nnt.ionat Park, if n ot 
in th e world. The pit of fire, Halemaumau , i• in•ide 
of the main crater, at the apex of a broad, fl.a t, inner 
cone. Kilauea is a dome volcano 4 000 feet high, 
overridden by th e lava slopes of Mau na Loa on tho 
wP~t . so th nt it seems bu t a spur of the greater, and 
perhaps youn ger , slag-heap mountain. 

The Kilau ea P ark an d th e inner pi t itself are 
both reach ed directly bv automobile from Hilo, the 
second ci ty of the T erritor y of H a wai i. and then 
are excellent h otel accomm od ation s. The dis t.an ce 
fr om Hilo is 30 mil es . W ithin the park there a1·e 
15 miles of r oa ds and about 20 miles of trails. As 
shown on the map, there are a dozen ancien t p its 
within the area of the park , as well as con Ps , caverns 
and hot so lfataras and a stran ge desert where lava 
fl ows h ave p nured out of cracks as r ecently a s 192 0. 

T he li ve pit of Halemauma,u i s easily accessi b le 
•nn not dangerous. Frequently on e can wal'k to the 
a ctnal edge of the splash ing. fount ainini,: la va la kes, 
the la va col umn ri si ng and fal li ng from year to y enr 
s•, tha.t its mo st d istin ctive character is ceaaeless 
chan ge. At night th e spectacle is full of marvelous 

color, and the region is a paradise for artist~ . photog· 
raphers and naturalist s. 

The several sections are und er the control· of the 
Natio nal Park Service of th e Department of th e In ­
terior. T he Un ited Sta tes Weath er B"ureau main ­
ta in s the H awaiian Volcano Observatory which 
st.ands on. the hrinlc of the i'l"eater crater wit.b in 
the Kilauea Park. 
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EARTHQUAKE WAVE IN HAWAII 

Tlle illustraHons f<llow destruction wrought at Hilo, Hawaii !.Jy a tidal 
wave at 12: 30 p. m . F ebruary 3. The seismograph stations at the 
Observatory and at Kcalakekua in West Hawaii both gave warning of the 
probability of this wave a.bout four hours in advance. Inspection of tlle 
instruments a.t 8 a. m. showed that a large earthquake ha d ·occurred about 
16 .b . 02 m. Greenwich Mean Time or 5 : 32 a. m: ffawaiian Time. The 
seis!.:1ic, center ;v.1,,. believed to be under the ocean off tlle Aleutian islands, 
the water waves reaching northwes tern Oahu at 12: 03 p. m. and Hilo about 
12: 30 p. m. The waves were first noticed as a recessioc of the waters, 
followt ci by a series :>f movements back and forth for many hours, as shown 
by the tide gauge at Honolulu. The major wave at Hilo was reported to 
be the third noticed visually, and the waters rose over twenty feet in places, 
wrecking sampans and railway bridge in Wailoa River and killing one man. 
Elsewhere frame houses were demolished and displaced, embankmen ts were 
washed away and damage was done to boats and. wharves. There was 
serious damage also at Kahului on the east coast of Maui. 
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VO LCANIC CONDITIONS IN FEBRUARY 

Activity of H a lemaumau. 
At the beginning of the monLh the activity of the fi re pit decreased. 

The southwest cone which had been the main source of J anua ry flows on 
the floor, was very dull and gave vent to only an occasional hiss of escaping 
gas. The lava in the south east well luwered though it w:1s still v1sible 
some dis tan ce d:nvn. Smoke at the southwest cone decreased but increas ed 
in the rift chasm on that side of the pit. 

By the second week of February Halemaumau was quiet and avalanches 
made new debris piles resting on the nor th and south sides of the fioor. 
One of these fell suddenly about February 9, blocking the southeast we ll , 
shutting off both flames and smoke, and ma.king a wide halo of dust on the 
floor. By the next day, however. the fire had rea sserted itself and the 
Java in the funnel .had engulfed the rocks blocking it. Dense whitish fum e 
poured out or the hole over flaring flames beneath, indicating much gas 
pressure in the melt a sho: t distance down. This smoke rose fitfully in 
billows above rim of pit, making a not2.ble increase in fume a s seen from 
a distance. 

The bottom of pit was now about 550 feet below rim and the only glow 
was at the two cone vents and in the southwest chasm. 

The third week produced a renewal of fitful lava activity with out­
pourings of molten matter from t!ie southwestern cones beginning at noon 
February l'i . The southeastern smoke funnel had increased in brightness 
so as to make some glow over the .pit at night. The smoke at this vent 
decreased as the glow augmented and the bubbling lava inside made noisefl 
of rumbling and splashing. The glow became visible by daylight and 
occasional lava spurts were ejected. 

In the for enoon of the 17th this smoke-hole lost its glow as though the 
southwestern vents had robbed it of its lava. It was glowing however in 
the evening. The southwestern flows covered much of the southern floo!' 
area with an incandescent mantle of partly crusted Sp.reading slag, through 
the midst of which a river of bright molten stuff made two cascades and 
terminated in three fi ery tongues. The largest of these when seen at night 
was progressing northward across floor of pit, shaped like a tree, with the 
stream for its trunk and the delta of spreading frontal toes making the 
branches and foliage. 

Towards the end of F ebruary Halemaumau was in vigorous eruption 
pouring up floods of molten lava across its bottom, 490 feet below the 
verge. The rate of inflow in-creased so that the bottom rose about five feet 
per day. There was a quiet spell about the 19th , but after the 20th the 
floods waxed stronger, the pit became brighter at ni ght, and both the 
southwestern and southeastern wells sent out flows simultaneously, whereas 
before they had been alternating in their outpourings. By the 25th the 
whole bottom area was fi ll ed to within fou · feet of th e December ledge. 
Rivers of Java swept from south to north, penetrating among bowlder slop ::s, 
and making a brilliant flar e on steam clouds produced by heavy rain. A 
sharp earthquake was felt F ebruary 23. 

The December ledge 486 feet down began to disappear under the fi er y 
flood F ebruary 26 . and an oval lake became defined around one of the foun­
taining vents. The southwestern well began building up a bro·, d plateau 
dome with its spouting lava, showing s treamE coursing down its outer slope. 

JOURNAL, FEBRUARY, 1923 

Feburay 1. Halemaumau was inactive except for an occasional hiss 
from a southwestern vent. 

February 3. At 2 p. m. there was no activity but a glow was visible 
far down the southeas t vent . Smoke iss ued from th'is " 0

~• "·"'J from tb" 
talus near southwest cone. 
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Febr uary 6. At 10 a. m. conditions were unaltered and hissing had 
entirely ceased. 

February 7. At 5: 30 p. m. the glow in southeast vent was found brighter 
so that it illumined the cloud after nightfa ll. From the northwest wall a 
la rge avalanche had fallen, the debris burying pa;·t of the January black 
ledge. 

February 9. At 4 p. m . and thereafter occasional rockfalls were ob­
served and one small avalanche towards the south . A large avalanch e had 
recently fallen into the throa t of the southeast vent, covering it with a dry 
whitish and salmon colored talus; the source of the fall was from the lowe r 
wall . A dust halo in front of the heap extended in an arc halfway across 
the floor. There was now no glow and but little smoke ove r this vent. The 
southwest fl oor cones were glowing through cracks and at night th ere were 
still a few spots of glow amid the bowlders of southwest chasm. T.he floor 
was still 20 feet below the western lclige of J anuary and on the north a 
large red talus overlapped this bench. 

February 10. At 4 p. rn. the southeast pot was found to have opened 
again as a dark hole four fe et in diameter with some glow below and 
white fume rising through it. The debris had probably been engulfed. 'l'his 
fume greatly increased the smokiness of the pit, ris ing in billows above it 
a s seen from a distance. An earthquake was felt the previous night. 

February 11 to 15. Slight noise developed at southeast vent, the glow 
above pit was very s light, and the fume thinned somewhat. 

February 16. At 2 p. m. L'.1e southeast vent was smoking and glowing 
and occasional rumble was heard. Lava could be heard splashing inside 
and on one occasion a slight jut of incr,nde:lcu1t melt was seen. 

February 17. About noon southwest cones started flowing. Prior to 
this the southeast vent ha d ceased to show visible glow. T .he flows were 
tri ckling pahoehoe and the veHts puffed and spurted. 

At 8: 30 p. m. the flows had extended from two flammg orifices over the 
southern third of the floor with trickles eastward and northward. A pud­
ding of glowing lava had been formed with three frontal flows northward 
from its east side. Along the surface of the pudding flowing lava broke 
out in cascades from west to east. Ther e were glow and smoke at tl::e 
south east fun:::ie l. The southwest -chasm s till had on its bottom several 
g lowing areas like ho t co als, and these in daylight were yellow spots, in 
the talus and the cracked wall. 

Februa ry 18. At 2 p. m. no flowing was perceptible and no glow was 
detected in sou th east hole, but smoke still rose there. There was an in­
aclive glow-hole on t op of southwest cone. A smali fall of rocks was heard . 
The flows had advanced very slightly since the previous evening. 

Februa ry 19. In the fore noon there were audible puffs of gas and oc­
casional spurts of lavr. at southwest cone and slight glow was visible in 
sou theast cone. In the evening fountaining lava could be seen at the ven ts 
and the flows were glowing through cracks. In the southeast vent at 11 
p. m. lava spray was sometimes thrown up to a height of 40 feet. 

Februar y 20. At noon the vents were glowing as before. At 9 p. m. 
lava. overflowed the southeast vent and spread no rthw ard, the source mak­
ing nea r ly continuous low massive fountains which developed into explo­
s ive ones sending spr ay 25 feet high. The southwest cone was glowing 
n,nd hissing. The new flows within five hours had covered about one-fifLh 
of the floor area on · the east side of the pit. 
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Feb ruary 21. At 6 p, m. the flows had covered a quarter of the floor 
and the sou theast vent had become a fountaining grotto open towards the 
northwest. Toes were making out from the skirts of flows and the surface 
broke up by swelling action so that the crack-and-founder process spre&d 
over a third of the live area from the vent outward, while overflows pushed 
into th.; south talus and over the floor immediately west. The southwest 
cone flam ed conspicuously and the pit had increased in brightness. 

February 22. During this day the southwest cones broke into action 
making flows that joined the eastern live area so that two-thirds of the 
floor was covered with new lava. The southeast vent became crusted o ver. 

Fe bruary 23. Another earthquake was felt and abou t four-fifths of the 
floor became covered with live lava, the western edge remaining un­
covered. Both vents were active, the southeast vent domiuant, and the glow 
at night was brighter. 

At 2 p. m. there were several glowing toes , small cracking and founder­
ing areas, low massive fountains against a spatter bank at southeast vent, 
and lava splashing from southwest cone. The flows moved under a shell 
of crust, but in the evening open flows were reported at the southwest 
cones. 

February 25. At 2: 30 p. m. a southwesterly rain storm was in progress. 
The whole floor was now covered with smooth pahoe.hoe to with in four feet 
of the January shelf, and this m eant that new heapings were from 450 to 
490 feet below rim in different places, being p iled up most around the 
vents. 'The more vigorous flows were from the southwest .cones, bu t the 
southeast vent was a splashing grotto with circular pool in front of it. The 
western flows poured nortward in broad ban ds. 

Feb rua ry 26. At 4: 30 p. m . there were flowing areas over most of the 
western half of the pit and the northwestern part of the January ledge was 
covered. There w ere two glowing vents at the southwest cones and a lake 
with defined borders covered the southeast third of the floor. The crust 
over the whole of this lake was seen to break up and founder. 

Feb ruary 27. At 2: 30 p. m. the pooled western flows covered the west 
ledge, there was a round lake 'in front of the southeast grotto, and along 
the northeast margin of floor the January ledge stood three feet high. A 
sorrthwest cone had been built up into a large structure with a hole on top 
showing fountaining inside. A rapid narrow torrent of m elt poured north­
ward from this cone. Falls of rock occurred at the north wall over the 
deepest fi ll of the n ew pool. The southeast lake made a raised plateau 
where flows spilled over the margins. T he west iake was not defined, being 
a flowing and spreading puddle. 

Februa ry 28. At 9 p. m . the southeast lake was overflowing toward the 
north in three places . There were three fimvs in motion along north wa ll 
of pit from the sout hwestern source. Ordinarily lava was splashing at the 
southeast grotto, but all fountaining in that lake ceased during a spell or 
cracking and foundering of crust. At the western flood there was s low 
cracking and foundering, and the southv.-est cone k ept up its splashing. 

SEISMOMETRIC RECORD 

During the month ending midnight Februa ry 28, 1923, twenty-two local 
earthquakes and seven teleseisms were registered at the Observatory. 
These and other earth movements are exhibited below. Distance of origin 
wllen indicated by the ins t rumental record is skted in English miles. Time 
is Hawaiian Standard of meridian 157 ° 30' W, 10 h. 30. slower than Green­
wich. 
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Figure 2.- F ebruary 3, 1923, Hilo, Hawaii, wreckage in Wailoa River 
where sampans were burled by tidal wave against railway bridge 
and both were wrecked. A man in one of the boats was killed. 
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Figure 3.- Railroad embankment washed by tidal wave between Hilo 
and Kuhio wharf F ebruary 3, 1923.-Photcs. Morihiro. 



Local Earthquakes. 

F eb. 3 .. .............. 9 46 a. m. Very feeble. 
7 ................ 12 45 p . m. " 

3 06 p m. 
9 ................ 3 30 p. m. 

8 41 p. m. Moderate, dismantled instruments, felt all 
over Island of Hawaii. 

12................ 7 : 50 a. m. 
14 ................ 12: 11 a. Ill. 

4:32 p. m. 
16 ............ .. .. 8:31 a . m. 
18 ................ 12 : 22 a . m. 

S:37 a. m. 
20 ...... ...... .... 6 :06 p. m. 
23 ................ 8 :'54 a . m. 

Very feeble. 
u fC 

F eeble, distanc e 5 miles. 
Feeble, distance 14 miles. 
Very feeble. · .. 
F eeble , distance 2 miles. 

12 :05 p. m. 
24 ................ 8:53 p. m. 

Moderate, E•W dism antled, distance 2 mil es. 
Very feeble. 

26 ................ 3 :30 a . m. 
8:40 p. m. F eeble, distance 23 miles felt in 

Honomu. 
11 33 p. 

27 ................ 5 36 p. 
m. Feeble, distance 23 miles. 
m. Very feeble. 

Teteseisms. 

6 54 p. m. 
7 05 p. m . 
7 06 p . m. 

" 

F eb. 1.. .............. 3 50 p. rn. Slight. 
8 30 .p. m. Moderate, distan ce 2900 miles. 

Koha la and 

3 .............. .. 5 39 a . m. Strong, distance 2200 miles, caused tidal 
waves in Hawaii. 

8: 00 a. m. Slight. 
18 ................ 12: 35 p. m . 
23 ................ 9:14 p. m. 
28 ................ 10 : 11 p. m. 

Spasmod1ic M icrotremor. 

This type of tremor was moderate on the 12th, 13th and 18th and 
s light during the rest of th e month. 

Harmonic Microtremor. 

This type of tremor was extremely slight throughout the month. 
Microseismic Motion. 

The amplitude of microseisms was moderate .on th e 1st and 2nd and 
slight from t h e 3rd on. 

Tilting of the Ground. 

By weeks t his movement was as follows, expressed as angular change 
and direction of motion of the plumb line. 

F eb. 4·10 ................ 2.8 seconds SSW. 
11·17 .. .... .......... 1.2 SW. 
18·24 ................ 3.8 s. 

25- 1\fa r. 3 ..... .......... .4 .0 SSW. 
T . A . JAGGAR, 

Volcanologist. 
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Black spot shows lo cati on of Obse :·vatory. 

All exchange■ ehould be addreued to 

HAWAIIAN VOLOANO OBSERVATORY, 

Volcano BonH P. 0., Hawaii. 

The Ob1ervatory i1 equipped with the following 
1ei•mometrlc Instruments rebuilt at the station in 
191 8 for the special need• of volcano research: two 
Bosch -Omori pendulums, h igh-speed registration of 
local esrthquakes: one opticallv recording seismo­
graph for distant earthquake• ; one clinograph register• 
ing E-W tilting of the ground . A vertic al component 
it eismogrsph was in December , 1918. set up in ex­
perimentsl operation. Thel!le are seated on concrete 
piers in a closed basement room having practically 
constnnt temperature. beneath the chief Observatorv 
building n ear the hotel. Time is referred to a rated 
chronomPter. cheeked at intervals l)y w ireles~ signal 
from the Pearl Harbor Naval Station. The chrono­
mnter is loan ed hy the U nivers ity of Hawaii. Ha­
"•ii•n st andard time (H . S . T.) is 10 hrs. 30 min. 
alower than Greenwich time . Observnton- Lat. 19° 
25' 54.2" N. : Long. 155° 15' 39.2" W. ·: Elevation 
1214.6 meter• (3985 feet). 

HAWAII NATIONAL PARK. 

This park was created by act of Congre•• August 
1, 1916, and includes three fomn11s volcan oes-Kilauea 
and Mauna Loa on Hawaii and Haleakala on Maui . 
Frequ ent nassenger steamers ply hPtween these islandR 
and Honolulu. 

Ha.leall:ala Section-Haleskala, • 'house built b y the 
oun ' · a peak mnre than 10,000 feet high . c&rries an 
immense fi senre- like crater 8 miles lon g and ~ mil f's 
wid e. with wnlls 200'1 feet hi gh . Here. as well n.s , 
on MauT"n LoR R-riil Mnnnn K ea . g r ri we the Silv"r 1 

Sword (Arg,·roxir hium ) ThirtPen vnlcanic cones 1;e 
wholly with in thP crater . snmP r ising nearly to the 
hPight of the tJ11mmit. 'rhP 1rPnP Rt sunrise iP mar­
-.elouslJ beautiful. 

Wailuku is th e point of departure, automnbilPr; tak­
il'l l.!' the trn , Pl'1 •· . ,. ,)!inda , a sninmer r esidence set­
tl•ment 4043 f eH lligb . After 2 hnurs drive to thi s 
pn;l'l t. ~addle h nr 11e., are hken tn the snmmit. a ride 
nf ~ ½ hnu rs. Here, is a ftne concrete rPst house. 
l,uilt by the citizens of Maui. and full y equipped 
with iron bed•. blanket.. •tove• and cooking utensils. 

Manna Loa Section-Manna T,na. a net dnme 
1 R. ~7Fi fePt high . rear.h,.rl thrnnC?h fnr,.1t1 of Ha · 
.,.,iiM1 mahnrany (lrna) ant! tT•• f-,rn . thfl:n np hril · 

lia ntly colored 1aTa elopes, has a summit crater S 
miles long by 1 ½ miles wide, with wall■ 700 feel 
high, and when in action fountain■ of fire froth ar■ 
here jetted 500 feet into the air. Every lhe or ten 
years splendid •pectacles of lava eruption are staged 
on the mountsin , sometimes fr om the lower flanks . 

There are trairs on the Kona side, and al•o from 
th t• i:; . 11thwest , but the usual and beet route is with 
s·,dd le mules from the Kilauea section to Puu Ula· 
ula (9800 feet), a ride of eix houri. Here ther■ 
is a fully equipped cottage with stable• and water 
su ppl)· . From this point on the 1econd day a four­
hou r ride takes the visitor to the summit crater, 
where there is water. A ri~ht of way within the puk 
connects Kilauea with Mauna Loa, where e•entuslly 
a r oad will be constructed. The views are gloriou■ 
and the chasm•. cones and contorted lava• indeecrib­
abl_v chaotic. 

Kilauea Section-The lake• of foaming 11.ery lava 
within the crater of Kilauea form the moot 1pee­
tacular exhibit in tbe Hawaii National Park, if nol 
in the world. The pit of fire, Halemaumau, i1 in•ide 
of th e m a in crater , nt the apex of a broad, flat, inner 
cone . Kilauea is a d ome volcano 4000 feet high, 
overridden by th e lava slopes of Mauna Loa on u,. 
w "'"f c:.n thnt it seems but a spur of the greater, and 
perhaps younger, slsg-heap mountain . 

Th e Kilauea Park and the inner pit itself are 
hnth ren r hed direct! )• bv automobile from Filo, the 
second cHy of t h e Territor? of H a w a ii , and ther, 
are excell ent hotel accommodations. The di• tanc• 
fr om Hilo is 30 miles. Wi thin the park there are 
1 '> mil es of r oads and abou t 20 miles of trails. As 
shown on the map, there are a d ozen ancient pits 
with in the area nf the park , as well a s cones , caver ns 
and hot solfR t nrns and a str ange d esert wh ere lava 
fl ows have p nured out of cracks as recently as 1920. 

The livP pit nf Hal emaumau ir,; easily a ccessible 
•~~ not dangerous . Frequently one can wal'k t o the 
aetnol edge of the splashin g. fountaining laTa lak es, 
the la YR column r is ing a nd {Allin !?' fr nm ~•ear to year 
s 1 that its most di stin ctive r haracter iR cease less 
eha r, g-e. At night the •pect,ac le is full of manelou• 
color, and the region is a paradise for artist• . photog­
raph er s and naturalis ts. 

The several sections are und er the control' of the 
National Park Ser vice of t he Department of the In ­
terior. The United States Weather Bureau main ­
tains the H awa iian Vol cano Obserntory , wbicb 
stands on the brink of tbe greater crater within 
the Kilauea Park. 
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VOLCAN IC CONDITIONS IN MARCH 

Act iv ity of Halemaumau. 

From the beginning of March the southwestern active slag-heap spread 
out across Lhe pit until the fc,untains on top of the flat-topped pile stood fifty 
feel abo ve th e base of its slor,e at the opposite side of the pit. Cascri.des 
poured from the southwestern pool on top of this heap into the southeast 
lake and from that lake again toward the northern depressed region. 
Ri<lges were pressed up in front uf these accumulations, showing dull red 
aa liwa in the cracks. The December black ledge about eleven feet high 
still persisted on ihe northeast, the floor beneath it standing 497 feet below 
rim of pit, whereas the fountains on the opposite side of the bottom area 
on top of the heap were only 442 feet dc,wn. The slag-heap built up 50 feet 
in a week. The heat on rim of pit was intense and rocks fell from t he 
cliff occasionally. 

T he fo untaining varied and rose to gigantic proportions at 4 p. m. 
March 7. After a spe ll of Quiet bubbling the southeP.st lake suddenly spil led 
o, e!· on all sides and d veloped a fountain gusher 80 feet high and 30 feet 
across which gradually achieved its maximum in the course of a minute 
,ike a geyser of fire. Then it rapidly died down and thereafter for an hour 
both lakes were crusted and dormant. 

T.he second week o; March exhibited rapid rising of the floor with its 
li •,e two lakes and two areas of fountaining in the lakes over the source 
wells. The lakes had built up slag heaps, but now the floor margins were 
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filling six feet per day and the lake regions buiiding up only five feet per 
day. The higher southwest lake was 400 feet down and the lowest mar­
ginal area 50 feet lower. The wid ening total floor area as the lava filled 
the crater funnel was now 1300 feet in diameter, and approximately 170,000 
cubic yards of lava filling entered the pit each da.y. 

The scene was bright at nig.ht and there were usually big streams flow­
ing from one or both of the lakes. The latter had developed definite banks. 
Aa lava from the crevasses in the northern floor flowed out in short strearr.s 
of stiff paste with clinkery sides and scored surfaces . Fails of rock were 
common. An island of craggy aspect appeared in the southwest lake, stand­
ing four feet above the liquid. 

The southeastern lake gradually built up its borders until it was higher 
than t he southwestern. P eriods of quiet a lternated with periods of 1E.pid 
overflow. .About equinox th e rise avera gC: d seve .. 1 f3e t per day and the 
sou theas t pool ·was less than 350 fe et below rim of pit. 'l'he plateau sur­
rounding th is pool stood about 30 feet hig.1rnr than the . rest of the floor. 
There were overflows several times a day and other streams made progress 
thrnugh tunnels emerging as small glowing trickles in many places. Six or 
seven fouui.ains w ere sometimes in action. At the end of March there was 
some dec rease in rate of ris ing. 

JOURNAL, MARCH, 1923 

March 2. At noon the h eat on rim of pit was strong from cracking and 
foundering areas both in th e midst of the fresh wes tern flo od and in the 
,,outh east lake. The southwest cone was a sin gle la rge pot surrounded 
b y a rampart five feet high . 'l'here were fountains inside and outside the 
r ampart. Over the southea s tern vent there were three of four fountains 
along the margin of t he lak e. This southeaf. t ern lake had a definit e edge 
or bank, but the western pool was making border flows , one of whirh 
poured into the southeast lake. The northeast coiner of the floo r was un­
rhanged, standing t hree feet below th e January ledge. The whole of the­
western flood was fresh lava overlyin g an older recent surface. On the 
south floor a sulphurous spot was smoking but the pit as a whole was 
making thin hot fume in no way obstructive to seeing. 

March 3. At 3 p. m. th e southwest fountaining cone was 442 feet below 
rim and 55 feel nigher than northeast edege of floo r. The bottom was very 
hot :rnd building up rapidly with lava fl oods. The western t a lus heaps 
were becoming low by encroachment of the lava that was now doing its 
rnajor construction around the southwest cone. This was no longnr a cone, 
but rather an open fountain, and a remnant of the cone was seen to founder 
in the .m elt. There was a continuous crackling sound of crusts in motion, 
and everywhere there were advan-cing overflows and breaking crusts where 
tile western and southeast pools fed new lava to the bottom. Both thes e 
pools were at the top of s lag heaps, the western one the higher, and their 
weight was crushing am.t the floor ben eath them into a pressure ridge or 
spur at the northeas t. A continuous cascade poured into ~he southea;;t 
lake, and a stream from t his lake moved north towards the pressure ridge. 
Aa lava was visible in the chasms of Lhe pressm·e ridge, ana there were 
oth er chasms a long the east border of the southeast lake. Rocks fell from 
the nort h wall. 

March 4. At 9 p. m. t here were no fountains in southeast lake, but con­
tinuous fountaining was in action at the southwest vent. Lava flows 
emer ged from tunnels and flowed along the northern walls. Another in 
center of pit was moving eastward . Lava overflowed the north bank of 
southea3t lake for a short t ime after a breaking-up of crust in Lhat lake. 
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March 5. At 9 p. m. fountains were fl inging up the melt at the south­
west vent and sending broad sheet-streams northward. There were small 
fountains at the south{last vent and a flow streamed northward from the 
edge of southeast lake. The whole northeast region was full of glowing 
Java submerging the January ledge. 

A large flood developed, flowing eastward from the western slag heap 
and cascading into the southeast lake. In its tw'Il this lake overflowed. At 
other times small streams poured down the flank ·of the western heap. 
n:auy flames were observed and there w:~s much cracking and foundering. 
The Jig.ht from the pit was so bright that the glovring cracks of the south­
west chasm could be detected in only on,, place. 

March 7. The lava was now rising five to six feet per day and the 
southwest fountain was only 423 feet below rim. At 3 p. m. t.he southeast 
lake !'.llowed banks three feet .high west and south, small bubble fountai ns 
over its well , and the liquid brimming level with the nor theasit baniL Soon 
;i!'t 0 r tn1s the i;,outhwest plateau pool over1"1 vw H1 volummous!v towards east 
and 11t,rthwest wiLh fountaining over th9 ,:om·ce well. 

About 4 p. m. tht:l !:>Outhe:i.st fountain bc<'ame enormous in a series of 
gushes until it stood 80 feet high like the fountains on Mauna Loa. It 
lHJld these jets at this height for about two minutes, flooding the southeast 
lake with a great access of lava so that the lake overflowed on all sides. 

This spasm of gushing was followed by a very qui et period whel'.\ ,' both 
lakes appeared dead and the southwest pool sank two feet below its ·banks 
revealing a flat island two feet high in its western part . · , 

At the base of the north wall of pit tile floor margin had subsided and 
two aa flows lay along the wall-valley exhibiting rough surfaces with even 
st ream-lines that appeared to have debouched from the northest pressure 
ridge. · 

Examination of rim of pit indicated, by measurement and loc::-,tion of a 
new surveying sta tion, that the whole north-northwest edge had caved back 
20 feet during the big avalanches of F ebruary 7. 

March 8. At 2 p. m. the southwest lake was quiet except for small 
patcheR of breaking crust and the fountain at source well. The same was 
t rue of t he southeast lake. No flowing lava was visible. 'The northern sub­
sidence area and aa flows showed no glow. 

Mar,ch 10. At 3 p. m. it was evident that rising had been re­
surn,ed, the southeast lake showed cracking and sinking crusts and had 
glowing overflow floods around it, eYen to the west, showing that it had 
gained on the southwest source. The western heap showed fresh over­
flows down steepish slopes around it!> southern margin, and other floods to 
the north and wesL were making glowing toes at the talus there, which 
w,:-.s g1·eally encroached upon. The bank was two feet high around southern 
half of s0u thwest pool, and the small island was tilted up. The well fou:::>.­
tains in both pools now stood out from the banks. There were several 
fallen rock fra gments. 

March 11. At 4 p. m. the southwest lake was overflowing on three s ides 
and the island was nearly submerged. 

March 13. At 11 a. m. southwest lake was heavily crusted with banks 
seven feet hi gh and discontinuous fountaining action at sou.ce wE<ll. 'l'he 
southeast lake on the other hand had vigorous multiple fountaining and 
overfl Gw in :1 rapid stream which followed east wall of pit around to Lhe 
noi·th where tongues Wt:lre pouring down into the depressed wall-valley. The 
floo , appeared to have subsidel.! at north end of the western lake so that 
the lake rim was lower there relative to the liquid. There were now three 
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is lands about e ight feet high in this lake. Both lakes appeared to be at 
about the same level. At nigh t the pit was dull. 

March 14. At 11 a. m. the western lake was nearly brimming full but 
heavily crusted, and the sou theast lake was now depr essed six fee t within 
its banks. A small strea m from a recent overflow to the nor theas t was ca s­
cading back in to the lake a t its eastern bank. The southeas t fountain was 
vigorous. 

March 16. At 11 a . m. t he southwest la ke was low and c rus ted, its 
sur face 10 to 15 fee t below banks to the south of the is lands and 7 to 10 
feet at thie nort h . Part of th8 southeastern bank ha d fall en in and the 
outlying floor around the la ke was cracked especiall y towards cen ter of pit. 
The southwestern well was active and small fl-ows from it pou red over the 
collapsed shell of the la ke. 

The sou theast lake was sma ller t han before and overflowing sluggishly 
in e ight places . There was smoke from a vent near north wall of pit. 

March 17. At 11 a . m. a small intermittent fountain was active a t 
s outhwest vent , and t he collapsed southwest lake was being flooded by an 
overflow from the other lake. The _southeastern fountain was pla ying con­
tinuously and this eas tern lake sent other flood s to the east and north. 

March 18·. At 3 p. m. the southeast lake was s till overflowing s lowl y, 
but now towa rds th e south and north west , and the southwest lake a rea was 
s till depressed within its ba nk, its fountain spoutm g continuously. 

March 19. At 4 p. m. t he southern ha lf of the southwest lake was over­
flowing into the northern half of its basin and there were vigo rous dome 
foun tain!:' at the southeast and sou thwest ven ts. Th e eastern side of the 
floor was now higher than the west ern, but th e southeast lake was slightly 
depressed wi thin its bankrs. Dur ing the ev•ming there was a rapid flood ing 
of t he western region. 

March 20. At 3 p. m . the eastern Jake was over fl owing east and wei-t , 
both source fountains were playing, and the western lake was overflowing 
towa rd the north. 

March 21. At 4 p. m. cont inuous dome fountains were in action both 
southeast and southwest , both Jakes were covered with crust and overfl Jw­
ing, the eastern pool to the east and the western one to t he north. 

March 23. At 11 a. m. the southwestern foun tain was sma ll bu t con­
tinuous, while t he southeast lake ma in tained a large dome fo un tain. '.i."u is 
la ke overflowed rapidly westward, one branch of t he fl ow passing under t he 
crust of the sout hwes t lake, and two other br8nches spreading on somh­
w.est fl oor of pit. (n seve;'a l pl aces over northern ha lf of floor tber-e were 
small t rickling flows. 

March 24. At noon the southeast lake was seen to sutrnount a slag 
heap :1igher than the rest of the floor. This iake wa,, over tlowing towa rds 
tL,' rnst wi th its usua l ;,ource-well fountain and occasional otbe:· fountaius. 
Th e, e were uum•~rous small flows on the northern half of the floor and 
also a smok ing cra cked area colored yellow. The ;,outhwestern founta in 
was in actiou as usual. 

Marc h 27. At 9 :30 a . m. the sou theast la lr. e wa;; 353 feet below r im, 
and 3fi t'eet a bove northfl'n edge of floo .--. A big a valanche fe ll fro:u western 
wall i;.t 10 : 15 a . m . and ot her small fa ll s of roek occm-rn,l. 

At 10: 30 a. m. the southeast lake overflowed through gap& in its border 
rampart to the north and west , and these flows increasnrl durin g- an hou1 
fillin g a sag along th e northern and northeastern ;,dge or th e f1 oor. Previ­
ous ly a small spurting vent bad emi t ted a fl ow fr,Jm the nor th ern Pdge of 
a s,Lgging depress ion no,t hwest of cen ter of pit. and th is flow fed an 
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Figure 4.-January 8, 1923, southwest chasm and 
inner pinnacles of Halemaumau from south side 
of pit, showing lowered west bench and buttres:c; 
still lower. 

Figure 5.-Halemaumau January 8, 1923, from south 
rim of pit looking towards northwest talus and 
th e December ledge below.- Photos. Jaggar. 



elongate founlaining wall-pool filling northwest margin of floor. The two 
lakes had banks four feet high around their margins and the foun taining 
was stronger in the southeast lake which was obviously big.her than the 
southwestern one. The outer s lope of its plateau to th e north and w est was 
covered with fresh festooned flow mat erial. The flow pattern indicated 
that the sou thwest lake stood higher than the southwest lloor margin. 

March 28. All the debris s lopes of the smum8r of 1922 were now 
buri•c? d un der new lava ex-cept remnants at the north, nor thwes t and south­
wes t. On this date flows were active and travelli ng foun tain;3 along lines 
of conflicting surface currents were reported for the first time during the 
presi-,11 t rising s pell. 

Ma.rch 29, At 9: 45 a. m. the south east iake was seen overflowing to 
thf' north by way of a channel co ve red with crust and thrnug.h a tunne l 
uuder t h e rampart which stood six feet high abo ve lake level w.here tlie 
liquid escaped. This border rampart was only two feet high at the south 
end of the lake. Fifty feet of glowing flow was exposed to the point where 
it poufed under the crusted fill of the northeastern wall-vaile y. The sag 
nor tllwest of center was now filled with a live pool fed from the northwest 
vent, and the wall-pool in that direction .had become inact ive. 'rhe pool 
filling the sag was tri-ckling around the edges. Ther e were the usual foun­
ta ins over the two wells. 

At 10 a . m. five explosive fountains of the "travelling" variety devel­
oped in the northern part of th e southeast · la ke. A ll the crust broke up 
and the slabs migrated to the line of fountai n s. 'The fountains in turn 
migrated to the northeast ba nk, and other fountains developed t>lsewh ere 
under banks of lake w.hile the lake surface lowered about two feet. The 
1 ravelling fountains were evidently exaggerated forms of the "crack-and­
founder'' bubblings that spring up between slabs dunng a general break-up . 
[he source well foun tain continued undis turbed throughout the -course of 
the phen omen on. Much stron g sulp.hur dioxide w :i s emitted by the travel­
ling fountains. In the late forenoon the northeast overflow became com­
pletely crusted over. 

March 30. At 4 p. m. the southeast lake was overflowing through the 
northern tunnel as before and t h er e were t wo small overflows, from the 
southeast lake w estward. The southwest la ke had one small fountain at 
its northeast edge in addition to the usual source fountain, and this lake 
o·, erflowed into th e northwest pool. 

LAVA MEASUREMENTS 

Measurements of depression of the mobile lava column, made wi th 
t r ansit, refe i'red to northeast stdion on rim of Halemaumau pit (3716 feet 
above sea-level), for the month ending Ma r ch 31, 1923, including floors of 
bc-nch magma and liquid level of lak e magma., were as follows: 

Date Time 

.Tan. 18, 1923 2 p. m. 
Jan . 28 (Measured March 3) 
l\farch 3 3 JJ. m. 
March 7 3 p. m. 
March 20 3 p . m. 

March 27 10 a . m. 

Lava 
Pool 

524 feet 

Nor thwest Southwes t South·east 
Floor Fountain Fountain 

497 feet 
·--- ·- ---------
474 feet 

442 feet 
423 feet 
394 feet 

444 feet 
363 fe et 

East Nort h 
edge floor edge floor 

354 feet 389 feet 369 feet 353 ftle t 
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The depression of northeast edge of floor measured March 3 represents 
the filling that ended J anuary 28. The building up of . the southwest vellt 
was interrupted from January 28 to F ebruary 17. Thereafter in 14 days 
to March 3 the southwest r egion built itself up 55 feet, averaging 3.9 ieet 
per day, on the assumpUon that the floor of January was horizonta l. 

The changes thereafter in March were: 

l\lar. 3 - 7, 4 Jays, southwest heap rose 19 feet, averaging per day 4.7 ft 
" 5.7 " 
" 2.2 " 
" 6.2 " 
" 3.6 " 
" 1.4 " 

northeast floor 23 
.'.V!ar. 7-20, 13 days, southwest po,11 29 

southeast heap built up 81 
:,l<tr. 20-27, 7 days southwest fountain rose 25 

southeast " 10 
In 20 days from March 7 to 27 the northeast floor 

ing per day 4.2 feet. 
rose 85 feet, avera_g-

Monthly changes of bottommost part of pit floor from July, 1922, were 
as follows: 

July 
August 
September 
October 

.November 
.}'.lecember 
.J.an.uary 
F ebruary 
March 

Lava inflow 
Slight slumping 
Lava inflow 
Lava inflow 
Uplift and inflow 
Uplift and infl'◊W 
Sinking and recovery 
Bo1'tom stationary 
Uplift and inflow 

SEISMOMETRIC RECORD 

+ 70 feet 
- 29 " 
+100 " 
+ 65 " 
+ 73 " 
+ 73 " 
- 31 " 
+ 0 " 
+125 " 

Durmg the month ending midnight Ma n::h 3J , 1923, thirty-four local 
earthquakes and three teleseisms were registered a.t the Observatory. These 
and other earth mov ements are exhibit ed below. Dista nce of origin wh:m 
indicarnd by tlrn instwruental record is stated in English miles . Time is 
H awaiian Standatd of meridian 157° 30' W, 10 h. 30 m. s lower than Green­
wich. 

Local Earthquakes. 
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March 3 ................ 11 : 46 p. m. 
4 ...... ....... .. . 1:07 a. m . 
5 ..... ........... 12 : 52 p. m. 

3:21 p. m. 
3 : 58 p. rn. 

6 ................ 12: 38 p . m. 
9:38 p. m. 

7 ........ ..... ... 6:33 p. m. 
6:39 p . m. 

8 ................ 6:00 a . m. 
10 .. .. ....... .. ... 8:47 p. m. 

10:01 p . m. 
11.. .............. 1:12 a. m. 

4:14 a. m . 
12 ...... ...... .... 9:27 p . m . 
16 .. .... ......... . 3:09 a. m. 

11 :18 a. m. 
4 :20 p . m. 

17 .. .. .... .... .... 9 :50 a. m . 
19 ...... ....... ... 2:19 a. m. 

7:15 p . Ill. 

Moderate, distan ce 12 mil es, felt in Hilo. 
Very feeble. 

Feeble, distance 17 miles. 
Very feebl e. 

Feeble. 
F eeble, di stance 4 miles. 
Very fee ble, distance 4 miles. 
Very feeble. 

Slight, distance 4 miles . 
Slig.ht, distance 3 miles. 
Very feeble. 



20 ................ 1:34 a . m. Very feeble. 
21.. .............. 3:33 a. m. 

11 :40 a. m. 
12 :21 p. m. 

2 :46 p. m. 
22 ................ 12: 02 a. Ill. 

8:13 p. Ill. 

11 :36 p. Ill. 

-, ""1 

23 ................ 3: 18 a. m. F eeble, dis ta.nee 8 miles. 
6 : 55 p. m. Very feeble. 

25 ................ 4:33 p. m. 
26 ................ 5: 07 a. m. Very feeb le, fe lt in Kona. 
2!L ............ .. 4:10 a. m. Very feeble. 
30 .. .............. 2:30 p. m. 

Teleseisms. 

March 2 ........... ..... 12 : 41 a. m. Slight. 
3 ................ 7:40 p. m. 

24 ....... ......... 2 :39 a. Ill. 

Spasmodic M icrotremor. 

This t ype of tremor was moderate on the 8th and 22nd and slight on 
other days. 

Harmonic Microtremor. 

This type of tremor was extremely slight from the 1st to 17th and 
slight from 18th on. 

Microseismic Motion. 

The ampli tude of microseisrns was moderate on 27th and 28th and slight 
on other days. 

Tiltin.g of the Ground. 

By weeks this movement was as follows, expressed as an gular change 
and direction of motion of the plumb line: 

March 4-10 ............ .. .. 3.8 
11-17 ............... .4.5 
18-24 ............. ... 1.6 
25-31... ........... .. 2.1 

seconds NE. 
SSW. 
WNW. 
NNE. 

T . A. JAGGAR, 
Volcanologist. 
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Blar.k spot s hows location of Ob ser va tor y . 

All exchange■ ■hould be addre1Sed to liantly color ed lava •lopes. h as a •ummit crater 9 
miles lon g by 1 ½ m iles wide, w ith walls 700 feel 
h ig:h. an d when in action founta in• of fire froth aro 
her e jett ed 500 feet into t he a ir. Ever y fl.ve or t en 
)·ear s splend id spectacles of lava erup t ion are staged 
on the moun tain . sometimes fr om the lower fl anks. 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano House P. 0., Hawaii. 

The Ob•ervator y is equi pped with the following 
1eismometrlc instr uments rebuilt at the station in 
191 8 for t he special needs of volcano research : t wo 
B osch -Omori p en du lums, high-speed r egistr a ti on of 
local earthqu akes; on e opt icall ~· r ecordin g seismo­
graph for distant earthquakes ; on e cli nogr aph register­
ing E-W til t ing of th e groun d . A ver ti cal componenl 
• eismogr aph w as in December , 1918. set up in ex· 
per imen tal operati on . These are seated on con cr ete 
p iers in a cl osed basemen t r oom having pr actically 
con sta n t temperatu r e, beneath th e ch ief Observator '" 
bu ilding n ear the hotel. Time is r efe r r ed to a rated 
ch ronometer , cheeked a t intervals by wi reless s ignal 
from the P earl H ar bor Naval Station . The ch rono· 
m oter is loaned by the University of H awaii . Ha· 
"' aiia n standard t ime (H . S . T.) is 10 hrs . 30 min . 
■lower th an Greenwich t im e. Observatory Lat. 19° 
25' 54.2" N .; Ilon g. 155° 15' 39.2" W . ; Elevation 
12 14.6 m eters (3985 feet). 

HAWAII NATIONAL PARK. 

Thi• park was created by act of Congress August 
1, 1916, and includes three fam ous volcanoes-Kil au ea 
and Mauna Loa on Hawaii an d Haleakala on Ma ui. 
Frequ ent p assenger steamers ply between these islands 
and Hon olulu . 

Haleakala Section-Haleakala, • 'hou se built b y the 
•un , '' a peak mo_re than 10,0 00_ fee t hi gh , carries an 
immen se ft ssu r e-hke crater 8 miles Jong an d 3 miles 
w ide, with walls 2 0 00 feet hi gh. H ere, as w ell as 
on Mau n a L oa . an_d Maun a K ea, grows the Silver 
Sword (Ar gyr ox1ph ,um) . Thirteen volcanic co nes li e 
w~oll:r wi th in th e ~rater , . some r ising n early to the 
heigh t of the summit. The scene at su n rise is m ar· 
'l'elou sl} beautiful . 
. W ailuku is th e point of depar ture, autom obiles tak• 
1ng the tr aveler to Olin d a, a summer residence set­
lle~enl 4043 feet h igh . After 2 hours drive to th is 
pomt, tiaddle h orses are taken to the eummit a r ide 
of. 3 ½ hours .. Her e is a fine concrete r est house, 
l1'?'1lt . by the citiz en• of Maui , and full y equipped 
Wlt h iron beds, blanket., stoves and cooking u t ensil s. 

Mauna Loa Section-Manna Loa a vast d ome 
18 .. ~75 feet high . reach ed throni;h · for-s t• of Ha · 
tr1111M1 mah oran :v (koa) and trPe fern , then np hri l-

Ther e ar e t r ai rs on t he Kona side , and al so from 
th e snuthwest, but the us11al and best r ou te is wi th 
<:'l clcll P m •1lps frnm th e Kilauea secti on to Puu U la­
ula (9800 feet) , a r id e of s ix h ours. H er e th ere 
is a fu lly eqnipned cott age w ith stables an d w ater 
~n ppl~•- F r om th is poin t on th e second day a four• 
hcrn r r ide t akes th e vis itor to the summ it crater , 
wh er e th ere is water . A r i"';ht of way w ith in the p ark 
con n f' cts Kil auea with Mauna Loa, wher e eventuall,· 
a r oad will he constructed. The views are gloriou1 
and the ch asms, con es and contorted lavas indescrib· 
abh- chaotic. 

Kilauea Section-The Jake s of foaming fl.ery lava 
w ith in the cr a ter of K ilauea form the most •pee· 
tacular exhibi t in the Hawaii National Park, if n ol 
in the world. The p it of fl.re, Halem aumau, is inaido 
of the main crater , at the apex of a br oad, flat, inner 
cone. Kilauea is a dome volcano 4000 feet high, 
over ri dden by the lava slopes of Mauna Loa on th• 
west. so th at it seems but a spur of the greater, and 
perhaps you n ger , slag-heap m ountain . 

Th e Kila u ea Par k and the in ner p it itself are 
both rea ch ed d irectly by automobile from Hilo, th e 
second city of t h e Ter r i tory of H aw aii , an d tben 
a r e excellent hotel accommodati ons . The d istance 
from Hilo is 3 0 mil es. W ithin t h e park there are 
1 5 mil es of r oads and abou t 2 0 miles of trail s. As 
sh own on the map, there are a d ozen an cien t p it s 
with in the area of t he p ark, as well a s cones, cav er ns 
and hot so lfata r as an d a strange desert where Ja va 
fl ows have p our ed ou t of cracks as r ecen tly a s 1 92 0. 

T h e live pit of H alemaumau is easily accessib le 
an ~ not. d angerous. Frequently on e can w alk to t he 
ac tn a l ed ge of the spl ashin g, fountai n ing lava lakes, 
the lava column r is ing and falling from year t o year 
S'1 that, its mo st d istin ctive ch ar acter is ceas eless 
change. At nigh t t he spectacle is full of marvelous 
colnr , and the re rrion ~s a paradise f or ar t is t s , p hotog· 
raphers an d naturalis t s. 

The seven! sections ar e nn der t he con tror of the 
Nat iona l Park Ser v ice of th e Depa r tm ent of the In · 
te ri o r . The United Sta tes Weather B"ur eau main • 
tains t he Hawaii on Volcano Obsen at ory , w hi cb · 
stnn rl i;:; nn the h r in k of the g-re at e r crater wi thin 
thP K ila uea P ark. 
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VOLCANIC ~ONDITIONS IN APRIL 

Activity of Halemaumau. 

On April 1 there was a vigorous and spectacular flow of lava in the pit 
that covered the entire floor. an area of about 28 acres, with a fiery flood. 
Wi ,hin a few hours some 200,000 cubic yards of molten lava. poured forth. 
The floor of the pit ·was now level, where before i t had been higher towards 
lhe southeast. The place of maximum output of lava now changed from 
'he southeast sou rce well to the s·outhwest well. Intermitten t fountains of 
t he tra veiling type appeared from t ime to time in both the ~ava pools. Over 
th e two source vents there was continuous fountaining action dominant at 
Lile southwest well. 

During the firs t ten days of the month there were lava displays o r 
great brilliancy. The flood ing of April .1 which for some hours h ad con­
Yf'rte cl the whole bottom into one vas t pool 1400 feet in diameter and about 
308 feet down, was succeeded that night by a reactionary drainge accom­
pn nied by swarms of earthquakes . This left a black ledge from t en to 
fiJleen [eet lligh all around the floor and t he two separate lakes were 
res tored to view along with their fountaining ven ts. 

There next occurred a succe:ls ion of risings whereby the two wells 
a lternated in supplying new flood s. Sometimes eighteen fo untains were in 
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acti on at once. Cascades poured from the western lake over the floor and 
in to the astern pool, and t hen the process was r eversed. 

Fina ll y the eastern and o ld er vent became dominan t with its la ke higher 
than t he r est. A torrent poured from it continously to the w est pool, and 
the floor north of it swelled up and crack ed, while the wall depression no th­
east became accentuated through subsidence of its bottom while lava well ed 
up from below and made a new border pool. The eastern lake showed a 
raised bank as though its cup, had been lifting. The western Jake had be­
come a Jong pool ever wideuing as the t orrent fill ed its bas in, and a small 
i ·land of craggy matter had appeared in its midst. 

The stream between the lakes built a br idge of crust over itself and 
.3 howed variations in rapidity of flow. It exhibited bubblings of scintillat­
ing appearance. •r .he middle region about April 9 was 314 feet down show­
ing that the floor had risen more than four feet per day. 

By the middle of April the live floor was only 290 feet below rim of pit 
and one or more fl owing rivers of melt were nearly always in view. The 
southeast Jake remained higher than the rest and overflows of its banks 
were daily occurrences. Til e no rth ern banks of the western lak e stood about 
ten feet above the liquid Java. vVhr.t had been islands joined together to form 
a peninsula. One peak stood about twelve fe et above th e lake. A shailow 
lava pool at the base of the wall bounding th e pit fo1rned a ha lf circle 
a round the no thwestern and northeastern sides. Jn both th e Jakes fountains 
occasionall y broke out flin,2ing up molten spray 35 feet in t i1e air and migrat­
in g towards the banks. There was now bright glow at night es pecially when 
th c1 us t broke up, and this happened frequently so as to reveal severa l 
acr s of glowing lava. 

Du1ing the third week the Java rose three feet per day until its level 
wa;;, 268 foet below rilll of pit. The lifting was accomplished partly by an 
::ictua l swelling up and cracking of the hard floor, and partly by flooding due 
to liquid Java rising through the two source wells . Over these well s lay 
groups of bubbling foun tains. Arouud each well there w as a lake, and a 
th ird lake occupied a depression in the north ern fl oor fed by tunnels leading 
from the wells. 

Great floods of overflow from t h e lak es swept along t he western and 
northern s ides of t he floor bounded by a cu cved rai:1part concentric with 
the pit. Outside of th is rampart. th e re was a downwa rd slope built up by 
overflow, and extendina to th e base of the precipitous wall of the pit. 

It was as though the Jake system t anded always to keep itself at Lhf' 
top of a -circular h eap, wh enever continuo us overflowmg was in progress. 
'fh e secene was ver y b rilliant, craggy shorelines and peninsulas were 
de veloping, an d the spells of "break-up" made marvellous fi rework display. 

Ri sing cont inued vigo1 uus unt il April 25, wheu an important crisis 
occurred like t ha t of Apri l 1. This ,Yas a sudden upward gus!nng of in­
c reased volume of Java begin nin g in t h E: ei>xly morning bom s. At 7 a . m. 
th e whole vas t floor was o vered with · a fl :n pool of liquid lava showing 
many bubbling foun ta in , ,rnd a ll th e craiss and rampa r ts were drowned. 

Abou t 8 a . m. the flo od P- an k back and durin g t he next few days there 
was a s light lowering of t he liquld, th e old crags an d lake shores agajn 
coming into v iew. 

The net result of thi s s pur t wa$ a rising, for th e liquid lava con tinu0d 
to pour in to the Ja kes and to ti O:)d the floo, s. T he inner ar a was s ur­
round ed by a narrow black ledge from 15 to 20 [eet .h igh repre ·en ting the 
hi gh r flood level of th e 25th. Al its h igh es t this floo d had been 235 feet 
be low rim of pit. T he action remai ned as before wi t_h vigorous foun ta imng 
and on e lake higher than the oth ers . 
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JOURNAL, APRIL, 1923 

April 1. A rapid OY.erflow that appeared to have come from the south­
west vent occurred sometime during the morning. The entire floor of pit 
waS1 nearly level and coverd with hot lava that had a very thin crust. A 
little of the south ~nd of the southeast lake was still visible. Cracking and 
foundering took place s lowly at many places. '!'here was vigorous fountain­
ing at the southwest vent and occasional rountaining at southeast. 

April 2.. At ten a. m. the lava was down 8-10 feet as shown by black 
led~e around edge of pit. The southeast lake area was again well ouclined, 
bnt the scuthwest lake was not visible. There were small fountains at th e 
two vents. 

At 3 p. m . there was vigorous fountainmg at th<) southeast vent with 
!'trong overfl,ow of the southeast lake toward the southwes, and small over­
flow to the north. The fountain continued small at the south west vent. 

Seventeen earthquakes were recorded between 9 p. m. of the 1st and 
9: 48 a. m. of the 2nd. 

April 3. At 11 a. m . the southeast lake was depressed within its banks 
from 5-8 feet. There was vigorous fountaining at southwest vent-three or 
four dome fountains being in action at all times-a.nd only small fountains 
at the southeast vent. Lava flows were pouring over the northeast floor 
from the southwest lake by way of t he north side of pit. By 11: 30 a. m. 
two cascades were pouring into the southeast lake. At 8 p. m. the south­
east lake was overflowing to the southwest, and there were e ighteen foun­
~ains in action. 

April 4. The overflow from southeast lake into southwest pool was 
~till going on at 11 a . m. There were trickling flows due to the above over­
tlow on the north floor. Whichever of the two source vents that had th e 
most fountaining was the locus of principal upwellin g of lava. Three or 
rour dom e fountains were in action at the southeast vent and smal l fountain s 
at the southwest vent. The eastern floor had subsided. a few f, et. 

April 5. On April 1st the flood level of lava appeared to have reached 
about 308 feet below rim. Th·e floor now appeared 15 feet b_elow black ledge 
of April 1st on the northeas t, 1/J feet below it northwest, and 5 or 6 feet below 
it southeast, this last being a 2 foot ledge and a slope of inward dipping 
floors. 

Th t, southea.st lake was the highest and from it there was a steep cas­
cade ctiute to the west pool in a northwesterly direction. The southeast 
lake had a three-foot bank and was fountaining vigorously and continually 
at source well, and making migratory fountains that moved to the bank by 
cracking and found erir.g in west porti-on of lake. Chute showed gas bub­
blmg 50 feet from southeast lake. 

The west pool was founta ining idly in one or two places and had a 
permanent scar and feeb le fountaining at its source well. The pool was 
merely a fill without rim. but with a small crag or island in it. The rest 
oi' the floor was fl at, slumped pahoehoe except for a little aa in northeast 
floor. 

The cascade bas been rushing for two days like a fixed circulation. The 
north ta lus is covered whil e the northwest persists. 

Aprfl 7. At 3 p. m. bot h the southeast and southwest wells were making 
several bubble foun tains. the southeast ones being larger. A stream poured 
'-' t eadi ly as before t'rom sout11east pool to west pool. Th.e latter was still 

27 



• 

a bou t 10 feet below black ledge of April 1st. The floor north of southeas t 
p'ool had swelled up and cracked and a similar development of he ight in 
bench magma showed in ground southwest of southeast pool and in a 
peninsula making out into west .pool from south side of cascade stream. 

A new wall pool was developing between the high ground of north 
cen tral part of floor and nort heast wall of pit. l'he source of this lava 
appeared to be from the wall crack below it. It was sluggish, scoracious 
pahoehoe without gas .pressure. It may nave percolated through the crevas­
ses of tile domed floor. The wall-pool appeared to lie in a depression lower 
than before for the black ledge of April 1st was 20 feet above it. 

T.he edge of southeast pool on wall side appeared to .have been built 
up by overflow toward the wall. The cascade stream had built an arch over 
it1,,elf in the middle part of its course. Cracking and foundering was seen 
to start in north corner of west pool and spread slowly clear across pool and 
around the peninsula to and beyond the southweet wall fountains. It 
reached the mouth of cascade stream, where the st r eam plunged under 
crust, broke up the older black festooned sur fa ce there, and a new festooned 
surface formed. During the cracking and foundering there were overflow 
gushes around edgei:' of west pool -on west side. For the most part the 
southeast pool gas pressure was in adjustment to the outlet, but some 
slight cracking and foundering occurred. There were slight rock falls. 

April 8. At 9 p. m. the cascade stream was covered with arch of crust 
over its tower h alf. Its speed varied from time to time. The west pool 
was crusted and the southeast pool dull. but wi th fountaining at source 
well as befo1·e. There were fre sh border overflows from southeast pool to 
Urn south, from west pool to t he west a nd northwest, and from northeast 
wall-pool to the nor thwest . The west lake -cracked 11.nd found ered gradually 
during an hour, star t ing at mouth of cascade. There were spectacular color 
bands during the crack-up, from bubbling golden with scintillating effect to 
co]Jper bronzy on cooling. 

A differen t type of cracking was observed on the north part of southeast 
lake. It was started by a large fountain and spread as the fountain lowered 
t he level of pool. Coincidental .with the lowering the outl et stream became 
s luggish. 

Apri I 11. About 3 p. m . the southeast lake began a strong overflow to 
the east a nd south, filling space between it and the wall and thence pouring 
west in to west lake. This flow -continued and the pit was very brig.ht at 
night. 

Changes evident were the flooding of April 1st ledge all a long west side 
of pit. The black ledge a long ,north and northeast persisted with same 
height as before-10-15 feet. The north central regi,on was cracked and 
raised as though pulled toward the southeast which is th.e highest part of 
the floor. The southeast la ke dominated everythJ.ng and recent fl.ows from 
it had fill ed the northeast wall valley. 'fhe southern part of west lake ap­
peared more active than the slightly sagged nort hern part . 

The bubbling fountains at s outhwest and southeast vents showed in­
creased gas pressure and number of fountains: Craggy bits of shore line 
appeared just south of southwest fountains. 'The crag peninsula was more 
pronounced. 

April 12. At 5 p. m. there was vigorous fountaining activity at both 
sout heast and southwest vents and th er f' were three fountains near the wall 
sout h of southwest founta in. A .hissing vent tha t sf1owed several glowing 
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spots was located near southwest bank of southeast lake about wher,e the 
pers istent streaming of a few days ago was located, A sloping crust from 
southwest talus indicated that the fill due to the flooding of April 11 had 
subsided 8-10 feet. 

Ap,ril 13. There was vigorous fountaining activity at southeast v.ent at 
3 p. m. while the activity at southwest vent was periodic at about one minute 
intervals. The re were six islands in west part of pit. The single island in 
center of pool was tilted with a slope toward the north. The crust cracked 
and foundered in northeast pool and along northwest wall. The bank a long 
s outh and west side of southwest pool was 8-9 feet high , and no bank a.t.' 
t he north side . The southeast lake was flush with its banks. 

At 8 p. m. numerous fl a m e jets of about one second dm·ation were 
noticed in cracks from time to time over a ll the lakes. 

April 14. The fountaining activity at both southeast and southwest 
vents continued. Near the cente r of the pool on the west side the1:e was a 
small continuous fountain that was building up a small spatter cone. Travel­
ing fountains were frequent in the southeast lake . The streaming to the 
w est from about the location of the open channel between southeast and 
S•outhwesl lakes of a few days ago continued. 

April 15. ·The southwest lake was a few fe et higher than on the 14th, 
though surrounded by well defined banks. T-here was ,continuous fountaining 
a t southeast and southwest vents. A small trickling flow was observed at 
north side of pit. The southeast lake was crusted and bank full with an 
overflow pourmg toward the east from a point n ear the wall. 

Apri I 16. Activity at the southeast and southwest vents was unchanged. 
The south end of southwest lake was bank full. while t he north end , which 
wa seperated from the south by a n island, was depressed within its bank 
6-10 fee t. The bank on the west side appeared to be due to tumescen ce as 
it sloi:·ed toward the outer wall of pit. A wall pool with one continuous 
fountain appeared to be developing n ear north end of southwest lake. The 
south east lake was overflowing into south end of southwest lake. The north­
east wall pool was crus t ed. 

April 19. The fioor of pit was constantly enlargi::1.g and 11smg on th e 
wall contact. A slight slump of 3 feet around edges was noticed but none 
of thi s black ledge appeared to b~ that of April 1st. Crags were very pro­
nounced on south side of southwest pool, and other marked· hi gh grnund lay 
around Lh e north pool and wes t of south east pool. Fountains played ove r 
s ource w e ll s southwest and southeas t . No trace of tunnel ,cascade was 
vi s ibl e between south east and north pools . The north pool was more pro­
nounced in outline. The re were wall-valley fill s all around west, north, 
and northeast sides of floor. 'l'he rise of floor area by these fills was ve ry 
mark ed at cont a ct with the west inner benches which we r e partly s ub­
mer ged. The nort hw est ta lus was buri ed. 

April 21. The situa tion a t 11 a . m. was like tha t on April 19th , e xcept 
1 hat a new flood was pouring over wes t lip of southwest lake and fillin g 
a new wall vall ey, its front cracking and found ering and advancing eas t­
wa i' d on north side of floor a r ea. ·The edge of fl.oor was higher and w est 
henc il s t ill more submerged. The re w er e whiten ed smoking cracks in north­
east part of floor. The peninsula crag was 18 feet high and big.her t han 
~ou t11west cra g. Ther e w er e some small fountain s in wes t wall-vall ey flood 
u ncl i.l!e m,ual t ripl e or quadrupl e dome foun t ains in bot h southea st and 
s ou thwest la kes . 
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Apri l 22. T.l!e nort h and southwest pools craclrnd and foundered at 
,3 p. m. rwo or t hree dome fountains played over each source well. Short 
festooned streams overflowed a r ampart a long s ide the great west flow pool 
at man y places. There were similar rampart overflows in south side of 
southeast lak e. Th e west bench and southwest talus were being increasingly 
encroached upon . Th e crags and crevassed ground was higher. The lake 
areas were probably 20 feet above much of the wall valley depression. The 
bench magma -conta ining the lakes had thus risen with the lake. The whol e 
lake and swollen area tended to make high ground, arched in a flat dome 
re lative to the wall crack that rema ined low. The lake borders were 1·6 
fet high; crags 20-40 feet high . Much small fountaining accompanied crack­
ing and foundering in many places. A majestic stream poured west out of 
southwest lake. 

A pr il 24. At 9 a. m. co nditions were much the same cs on· April 22nd. 
There were fresh overflows to the south and east from southeast pool. T.he 
three pools occupied high ground. The peninsula cr:tg appeared to have 
chan ged its axis from · east-west to northeast-southwei'tt. A recent flow hall 
poured be tween t he two southwest crags . Numerous crevasses had developed 
into small crags to the nort h of north pool. The wall crack region in 
genera l. was low. The north lake was e;rusted. T.here was str eaming dirEcct­
ly a-cross southwest la ke a nd cracking and foundering in southeast lake. 

Apri l 25. At 11 a. m . an important crisis like April 1st was going 011. 
It began in early morning. At 7 a. m. t here was yellow fume and at 8 a. m. 
the national park men saw the beginning of a subsidence. The re had been 
a complete fillin g of th e whole floor a bove the highest crag level, making a 
new black ledge all around, and ieaving fresh crusts on top of the crags. 
The west ben ch was enti rely subm erged. The new lec.ge is 15 feet high 
generally, a lit tl e higher northeast, and only half as high southeast where 
thece is a sl-oping b(lnk next to the south east pool. The subs id en ce left 
four crags of which two were southwest, one was the peninsula, and one 
was th e east bank of the north pool. '!'here was a promontory of new lava 
at west bench locality. 'fh e black ledge, as usua l, s howed aa where the 
wall of subsidence was left, and t he lower ::; lope of crags showed aa. Til er" 
was no change in the general pattern of floor due to th e subsidence. A big 
strea~1 poured west a long the south wa!J of pit from south corner of south­
east lak e. Fountains occurred as usual a t sout heas t lake and occaional ones 
at southwest lake. A big stream showed its outline northwest from south­
wes t fountam like yesterday. A nort heast high region was appearing. The 
sout heast la ke was an oval with slabby rampart developing. Hissing noises 
were abundant a.nd cracking and foundering was in progress. There was 
uo fume whatever E-Xcept from southwest chasm talus. Flats emerged at 
edge of flo'or northwest and west of north pool. A new fl at wall valley fill 
extended in a zone clear around i:\O Uth side of floor, and the stream from 
southeast lake lay as a festooned band between it and t he southwest crags. 
Noiseb of c·;·acking and clanking crusts were heard. The black ledge had 
fa ll en away at a few places on north side of pit. The new black ledge had 
encrnached on the foot. of the square west pinnacle and the only taluses 
left were those north and so uth of this pinnacle. The black ledge was 
approximately 235 feet and lakes 250 feet below rim. 

Apri I 26. Heavy rains were in progress that began at 4: 30 p. m. of the 
25th. During t he ensuing 36 hours the total fall was over 14 inch es. Water 
falls we;·e observed at Uweka huna Bluff and elsewhere al ong nort h wall of 
crater . There was a large pool of water at Sulphur Bank fla t . Big steam 
clouds rcse from H alemaumau. 

Gl impses of t he bottom of Ha.i emaumau were obtai11ed from the sou th 
and the fl oor was low er than on t he 25th. 'l'he crags were 30-40 feet high. 
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Fig. 6, April 4, 1923, from southwest rim showing southeast pool overflowing 

to the west. Photo. Finch. 



The ground west and north of north pool was crevassed. Large streams 
f1owed from southeast anrl southwest pools south and west along wall valley. 
Columns of steam arose from the fl at ground. The fountaining was as usua l 
and the genera l pattern was UI! changed. 

Apri I 27. At 11 a,. m. the details were observed to be the same as on 
the 26th, but more plainly visible. The northwest black ledge was 20 feet 
hig.b. and the southeast, 5 fe et. 'l'he southeast Jake was highest. Torrents 
poured from it to south wall valley and between the two southwest crags 
from southwest lake to south wall valley. These flows united into a big • 
stream that moved nor th along west s ide of floor . An overflow to the west 
from southwest pool joined this stream. Large crevasses were forming 
west and north of north pool. The floor north of southeast lake was high. 
Fountains a t southeast and southwest source well s played as usual. 

A new tumble in southwest chasm wall of pit was wet and dripp!ing. 
The pale yellow glow patches there had mostly disappeared. 

The genera l situation in Halemaumau appeared to be: lava rising south· 
west and southeast wells, with the southeast well dominer:t; same pattern 
of lakes and bench magma as before subsidence. 

A large convection cumulus was observed over Mauna Iki. 

Apri I 28. At 10 a . m. both lakes were brim full and the southwest lake 
started to overflow. The big south and west nll was hig.h and flush with 
the southwest lake. A beehive cone had formed at the end of one of the 
crevasses west of north pool. The north and southwest pools were joined 
and the peninsula crag was an island 15 feet hi gh. The large southwest 
crag was about 30 feet high. The crevassed crags northwest of north pool 
appeared about 30 feet above tlie pool. The central floor was covered with 
yell ow stains. Lava was flowin g in a tunnel from the southeast lake to the 
north pool as evindenced by a bright line s treaming across north pool in a 
northwesterly direction from the tunnel, and also by smoking cracks over 
the tunnel. The re was the usual fountaining at the source wells. A big 
stream flowed through the sou thwest crag gap and across southwest wall 
valley pool causing cracking and foundering at. its front. 

The sou theast lake was about 240 feet down ; t he southwest, west and 
north pools. 245 feet, down ; north and northeast wall valley, about 25·5 feet 
down. 

April 29. At 4 p. m. the general arrangemen t was unchanged, with a 
rise of ~he liquid g0ing on. The southeast lake overflows were within 1 
fo ot of the black ledge, and the west overflow pool within fiv e feet of it. 
The ledge was still 20 feet hi gh at the north and northwest. A torrent 
poured from southwest lake between th e two southwest crags and kept the 
whole west pool alive. Bright lines in the no rth pool showed continued 
northwest streaming from the smoking tunnel betwee!l southeast and north 
poo ls. The southeast pool had built up its edge and overflowed east, south 
a nd west to the southwest pool. North and nod heast wall valley remaine d 
unchanged . 'l'he north pool had spread northwestward into the craggy 
region. ·The surface circulation was southeast lake to north pool, nor th 
pool to southwest Jake, southwest pool south through gap southwest and 
north the whole length of west s ide of floor. The wes t pool had a rampart 
bounding it at t he north which was s li ghtly overfl owing toward the much 
lower north wall valley. 

The south east lake was fountaining in convul s ions every four or fi ve 
minutes, during which periods the l'ountaining patch over source well be• 
came a mass of bubbl e fou ntains and th ree or fou1· dom e fountai ns. The 
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crust b roke concentricall y out to 1h e fa r s ide of pool, while th e melt 
ru sh ed centripet a ll y to th e fountaining. As th e fountains diminished, t hey 
traveled to t h e sout h eas t bank. The successicn of ft,un taining convulsions 
and inflowings brought the overflows from t he sout heast lake to a stop. The 
inflowin g to a fountainin g center is certainly the same phenomenon as what 
tak es the form of cas-ca ding into a funnel of subsidence in extrem e times . 
The convergence of the s treaming and the multiple fountaining is quite like 
the funnel action, and th e concentric breaking and inflowing of crust blocks 
s.lrow a dis tinct slope of surface centripetal to the sour,ce well. Probably 
these co nvul sions brought to a close a spell of overflow when the pressure 
restra ined gas and the gas expansion was r elieved by th e floodin g. Tha 
reaction r eleased gas fountaining with decreasing pressure, th ese r eleased 
deeper gas down t h e well and the v·oid left by t he gas ejeC'ted caused th e 
inrush from a ll sides. Action and reaction of this sort set up the rhythmi c 
convulsions. "Old Fa ithful" fountains are a nother form of th e sa me balance 
of gas in a well. 

April 30. At 5 p. m. rapid flooding was in progress with entire floor of 
pit nearly level. Small bubble foun tains and ocass i-onally a large foun tain 
were observed a t ea ch of th e two source wells. The lava streamed s lowly 
in a ll directions from southwest vent . There were fi ve foun tains in a row 
a long west border of north end of southwest la ke. Vigorous foun taining 
wa~ continuous a t northeast wall. Fountains of short duration played from 
time to time a t one place or another all over the floor. Much blue fum e 
escaped wh er ever t here was fountainin g. The black ledge of April 25th 
s tood from 1 - 2 feet above t he flood . 

LAVA MEASUREMENTS 

Measurements of depression of t he mobila lava column, mad e wit h 
transit, referred to north east s ta tion on rim of Halemaum au pit (3716 feet 
a bove sea-l evel) , fo r th e month ending April 30. 1923, in cluding floo rs o f 
bench magma and liquid level of large magma, were as foll ows : 

Southeast Sout hwest North 
Date Time Lak e Lak e Floor 

-------
March 27, 10: 00 a . m. % 3 feet 369 feet 389 fee t 
Ap ril 5, 11 :00 a . m. 314 " 
Ap ril 11, 2:30 p. m. 297 " 304 " 298 " 
April 21, 11 :00 a. m. 268 " 268 " 265 " 

Progressive cha nges for the southea st lake wt! re :is fo llows: 

M:w ch 27- April 5, 
April 5- 11 
April 11-21 

9 da ys, lak e rose 39 fee t, averaging per day 4.3 fee t 
6 fl H 17 H H H If 2.8 IC 

10 H U 29 H U 2.9 ff 

Cha nges for th e sou thwest la ke were: 

March 27-April 11, 15 days, lak e rose 65 fee t, averaging per da y 4.3 feet 
April 11-21 10 " " " 36 " " " 3.6 

Ch an ges fo r t he north fl oor were 

March 27-April 11, 15 days, fl oo r rose 91 feet, aver(lg ing per day 6.1 feet 
Apri l 11-21 10 " " 33 " " " 3.3 " 
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Month ly changes of bottommost part of pit floor f1 om July 1922 were 
as fo llows: 

July 
August 
September 
October 
November 
Decembe r 
January 
F ebruary 
March 
April 

Lava inflow 
Slight slumping 
Lava inflow 
Lava inflow 
Inflow and uplift 
Inflow and uplift 
Sinking and r ecover y 
Stationary 
Uplift a11d inflow 
Uplift and inflow 

SEISMOMETRIC RECORD 

+ 70 fe et 
- H 

+ .:.oo " 
+ 65 " 
+ 73 " 
+ 73 " 
+ 31 " 

0 " 
+125 " 
+143 " 

During the mont h ending midnight Apri l 30 . 1923, sixty-four local ear th­
quakes and one telese ism were registered at the Observatory. These and 
oLher earth movements are exh ibi ted below. Distance of origin wh en indi­
ca ted by the instrumental record is stated in English miles. T ime is Ha­
wa iian Standard of meridian 157° 30' W., 10 h . 30 m. slower than Greenwich. 

Local Ea rthquakes. 

Apri l 1.. .... .... .. .... 10:45 a. Ill. S light, NW-SE, distance 23 mil es 
1 :54 p. m . Very feeble. 
9:51 p. m. Slight, distance 3 mil es, fe lt loca lly. 

10:10 p. m. Very feeble. 
10:32 p. m. Slight, dis t;ince 3 miles, felt locall y. 
ll :13 p. m . Ver y feeble. 
11 : 25 p. Ill. 

11 : 52 p. m. 
2 ........ .... .. .. 12: 05 a. 111. 

2 :56 a. 111. Slight, distance 3 mil es. 
3 :04 a. 111. Very feeble. 
5 : 17 a. m. 
7: 17 a. m. 
7:27 a. 111 . 
7:47 a. m. F eeble, dis tance 3 mil es 
7 :52 a. 111. Very feeble. 
9: 29 a . lll . 

9 :41 a. m . 
9:48 a. 111. 

:L ........ ...... 6: 18 p.m. F eeble, di s tan ce 3 mil es. 
10:11 p. m. Ve ry. feeble. 
11 : 15 p. m . 

4 .. .............. 2 : 17 a. Ill . 

9:06 p. m . 
5 ............ .... 11 : 02 ]). 111. 
6 ...... ........ .. 12: 49 a. Ill. 

3 :05 a. m. 
2:22 p. m . 
3:57 p. m. 

11 : 28 p. m. 
7 .. .......... .. .. 9 :46 p. 111. 

10 : 51 ]), 111 • 

..... 4:19 a . 111 . 
2:02 p. m. 

10 :47 ]) . ID . 
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Telese ism. 

9 ... .... ... ... ... 3: 27 a. m. 
9 :28 a. ID. 

10 ................ 3:10 p. Ill. 

11.. ... ......... .. 12 : 03 a. Ill. 

6:10 a. ID. 
12 ......... ....... 4:11 a. m. 

7:19 a. m. 
9 :30 p. m. 

13 ............ .... 4 :31 a . Ill. 

4:41 p. m. 
10:49 p. m. 

14 ..... ......... .. 11:39 a. m. 
8:36 p. m. 

15 ........... ..... 8:34 a. m. 
2:08 p. m. 
3 :03 p. m. 
7 :51 p . m. 

16 .......... ...... 10:22 p. m . 
11 :52 p. m. 

19 ................ 12: 51 a. m. 
7:11 a. m. 

20 ............... . 11: 57 p . m. 
22 ... ....... ...... 8:24 a. m. 

1 :54 p . m . 
24 ................ 10: 02 p . Ill . 

27 ....... ......... 9: 02 a. m. 
11 :14 a . m. 

28 ....... ......... 8 : 45 p . m. 
30 ........ ... .. .. . 10: 37 a. m . 

11 : 07 p . Ill . 

Very reeble . 
u " 

April 13 ............ 5: 17 a. m. Mod erate, produced tidal wave Hilo 12: 40 p. m. 

Spasm odic M icrot remor. 

This type of tremor was slight throughout the mont h. 

Harmon ic M icrotremor. 

This type of tremor was slight throughout the month, occurring in spells 
several times a day. 

Mic r oseism ic Mot ion. 

The amplftude of microseisms was mod era te on the 25th and s light fo r 
the rest of the month. 

T i lt ing of th e Gr oun d. 

By weeks t his move men t was as fo llows, expressed as angula r change 
and direction of mot ion of th e plumb line: 

April 1- 7 ................ 3.2 seconds SW. 
8-14 ... ....... ..... . 1.9 " NE. 

15- 21... ............. 1.5 SW. 
22-28 ........ ...... .. 2.1 SSE. 

T . A. JAGGAR, 
Volcanolog is t. 
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B lack sp ot s hows location of Observa tory. 

All exchange• ahou ld be addreosed lo 

HAWAIIAN VOLOA NO OBSERVATORY, 

Volcano Houae P. 0 ., Hawaii. 

The Observator y is equipped with the follov.•ing 
, eismometr lc instruments rebuilt at th e station in 
1918 for the sp ecia l needs o f volcano resea r c h : two 
Bosch -Omor i pendulu ms, h igh -speed r egistration of 
locaI ear th quakes ; one optican~, record ing seismo• 
graph fo r distan t earthquakes ; one clinograph r egister­
in g E-W tilt ing of the ground . A ver tical component 
.;: e ismogr aph was in December , 1918, set u p in ex· 
p,~rimen t a l operation . Th ese are seated on concr ete 
pirrR in a closed basement room h avin g pr actically 
r.n n s t;i nt temper ature. beneath th e chief Observatory 
h11 ildi n g near the h otel. T ime is r eferred to a rated 
,•h rnn ometPr . checkPrl at intervals b~· wireless signal 
from the Pearl Harbor Naval Rtation . The ch r ono­
.,. •'er is lo:rned hr the University of Hawa ii. R a ~ 
• 1 ~iinr. ~t :111,l nrrl time (H . S . T .) is 10 hrs. 30 mi n . 
!!: lnwer than Green w ich rim e Ohse rvato n · L at. 19° 
25' 54 .~" N . : Long. 155 ° 15 ' 39.2" W . ; Eleva t ion 
12 14 . ll met er s (3985 feet) . 

HA\VAII NATIONAL PARK. 

Th is park wa s created b\· act of Congress August 
t . 19 1R. a Pd includes th rPe fam ous vnlcan oPs-Kilnuea 
•i n ti ~fnl in a Loa on Hawaii and Haleakala on Mau i. 
f' rpq ne nt passenger steamers p ly between these islands 
,.., , i! Ho noln lu. 

Haleakala Section-Hal eakala , "hou se built b y the 
• 11 0. ' ' a peak more than 1 0,000 feet high, carri es an 
immen se fisenr e-like cr ater 8 m il es lon g an d 8 miles 
"'ide, with walls 2000 feet h igh. Here, as well as 
nn Manna L os an d Manna Kea, gr ow s the Sil ver 
flword (Ar gyroxiph iu m) . Thirteen volcanic cones l ie 
•· h..., lh· wit;.; n thP cr ater. some rising nearly to the 

heigh t of the sn mmit. T he scene et sunrise is mar­
vPln11slJ beautiful. 

Wa iluku is th e point of d epart ure, a utomobiles tak• 
ing tha travpJe-r •" Vlindn. s snmmer r esidence set­
tlement ~043 fee, n ign . .After 2 hours drive to th is 
·•n; nt. M ddle horse. are tak en to the summit. a ride 

1 
~ ½ hours. RPre is a fine concrete r est h ouse. 

bu il t b y the citizens of Mau i, an d fully equ ipped 
•i t h ir on b eds, blankets, stoves and cooking u t ensi ls. 

Mauna Loa Section-Maun& Loa. a vast dome 
1 ~ R75 f f" P t hi,rh. reached through for,.,sts of Ha­
* "' ii .., mah or any ( k o a ) a n d tree fern. then up bril · 

liantly colored lava slopes, has a summit crater 9 
miles long by 1 ½ miles wide, w ith wall■ 700 feel 
high, an d wh en in action foun tains of fir e fr oth are 
h er e jett ed 500 fe et in to th e air. Every five or t en 
years splend id spectacles of lava eru ption are sta ~ed 
ou th e mountain . sometimes fr om the lower fl anks. 

Ther e are trail's on the Kan a side, and a lso f r om 
th e southwest, but th e usual and best r oute i1 with 
~rn n,11,. roii • Jps from the Kilauea section to Puu U la· 
u la (9800 feet) , a ride of s ix h ours. H ere th era 
is a full ,· equipped cottage with stables an d water 
supply. From th is point on the second day a four • 
hou r ride takes the v isitor to the summit crater , 
wh ere there is water . A r i1ht of w a y with in the park 
connect s K ilauea w ith M a-u n a L oa , where eventually 
a r oa d will be constructed. •The views are glor iou■ 
and the ch asms, con es an d conlorted lavas indeecrib· 
ablv chaotic. 

Kila uea Section-The lakes of foamin g fier y lava 
w ithin the cr ater of Kilauea form the m ost sp ec­
tacular exhibit in the Hawaii Nation al Park, if not 
in thr w orld . The pit of fire, Halemanma.u, ie inei d e 
of the mai n crater . at' th e apex of a broad, flat , inner 
con e. Kila11ea is a dome volcano 4000 feet high, 
ovpr r irlrl C:' n by th e lava s lflpes of }fauns Loa on the 
w , ... i <:-ri th n t i t sePm~ h11 t a sp n r of th e greater , a n d 
per h aps youn ger , s lag-h eap moun tain. 

The K ilauea P a rk and the inn er pit itself ara 
hnth rearh ed directh, bv a utomobile fr om Hilo, the 
second city of the T errito r y of H a w a ii, an d t he r t 
are ex ce ll ent h otel accomm od a tions. The d istanr• e 
from Hilo is 30 mi les. Within the p ark th ere an 
1 ~ mil es of r oads and about 20 miles of tr ails. As 
shown on the map, t h ere a r e a d ozen a-n cien t, p its 
with in the area of t h e p ark, as well a s cones , cavern ■ 

and hot so lfa taras and a s trange de sert w here lav a 
fiows have p ou red ou t of cr acks as r ecently as 1 92 0 . 

The live pit of Ha.lemaumau is easil y access ible 
anrl not dan gerous. Frequently one can w al'k to t he 
a ctnal ed ge of the splashing, founta ining lava lakes, 
the la va column ri s ing a n d falling fr om year to year 
so t hat its mo st distinct ive character i s ceasel ess 
chan ge . At ni ght the spectacle is full of man elon • 
co lor , and the region is a paradise f or artis t s , p h otog· 
r aph er s and na turalists . 

The several sections are u n der the control' of the 
N ational Park Servi ce of t he Department of the I n · 
terior . The U n it erJ Rtn' f' "- \.V e:1th" r R'ur eau m a in • 
tn in~ t,h P H nwniiatl Vol ,..ano Obsf' rVAtnry. w hi c• b 
stt1ncl~ nn :.he h rin k o f t he g'rent er cr ate r w ith in 
th e Kilau ea Park. 
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VOLCANIC CONDITIONS IN MAY 

Activity of Halemaumau. 

At t he hegmning of May the· g rea t fi e ld of lava in the bo ttom of the 
Kilauea fire-pi t was incr ea s ingly growing in size and height b y means of 
spectacul a r floods t hat rose through the two main source wells. The re were 
bi g gus hin gs of thi s kind April 25, April 30 and May 5. They were increas­
in g i u vomme and I.h e hi g.hes t fil,J of May 5 was on ly 200 feet below rim 
of pit. 

During these floods th e whole vas t cauldro n became one sheet of liquid 
1600 feE.L acros s . drowning a ll th e cra gs a nd lake shores. The fountains 
a.t su ch t imes increased in numbe r until from twenty-five to thirty separate 
outburs ts mi ght b e count ed in action at on e time·. Th e heat on rim of pit 
was ins upporta ble wi thout a shie ld for th e face. 

Af ter ea ch flood which lasted for a day or s o, t h ere wa s a set tling back 
of t h e liquid fifteen or twe nty fee t , leaving a black le1 ge all around and 
exhibi t in g a gain the drown ed landsca pe of Jake s hores, five craggy Is la nds 
a nd crnck ed irregular hi gh ground b e tw een t h e lakes. A flowin g rive r 
developed, ta king it s ri se in a la k e ove r t h e southwest source w ell , and 
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following the edge of the floor in a semi-circular course to a stagnant pool 
at the opposite side of the pit. · 

This riv.er was always in motion during the first week in May, th\l 
source standing hi gh and the receiving pool a.lways low, as though the latter 
were a sink-hole which never fill ed. There appeared to be an endless rotary 
circulation. At times there were spectacular cascades from one pool to 
another as the lake cups chanced to be mor,e or less lifted, each with 
reference to its neighbor. 

By the middle of May the floods of glowing lava in tb e bottom of Ha!e­
maumau increased in spectacular quality and in the frequency of their 
gushing. Every few days there had been sudden wellings up of the liqui d 
lava t hrough one or other of the two source wells , the pit became brilliant 
and noisy with numerous fountaining patches and then the yi,;itor would 
have before him a sea of boiling lava intolerably hot, making suffocating 
fumes and fed from beneath the lake through a well whence brigh t lines 
radiated in all directions. The two known wells under the lake alternated 
in supplying these risings. 

After the first week -of the month the intervals between these brilliant 
displays became shorter than before. The greatest performance, on May 
12, rivalled in brilliancy and awe-inspiring bea uty the display of March 
1921. Thereafter thE: floods remained high, the center of dispersion changed 
t rom the eastern to the western source well and a new southwestern well 
ma de its appearan-ce near the wall of the pit. 

On May 12 the higher eastern lake became an overfl owing slagheap, with 
five · tremendous cascades radiating from it, craggy spurs dividing one o[ 
the falls, a nd sometimes breaking away and rol ling, as rncandesent bowlders, 
in to the deep pool below. In that western lake, whirlpools were to be seen . 
This £load filled all the hollows and drowned the h ea.p at its source s o that 
by the nex t morning the cascades ha.ct disappearc,d. 'fhe great fie r y lake 
had not been so enormous since 1894. 

'fhe activit y of the third week recalled to mind for oldtimers the won­
derful displays o r December 1911. when the pit con ta ined one contmuous 
lake from wall to wall. The separate lakes h ad now completely disappeareLl 
,hrougl.J. th e drowning of thell' shorelmes and a general n~erging in to one. 
One is land remained and even that wa s sometimes -covered. 

Until May 20 the liquid Java was r is ing five feet per d. ·· and its surface 
reached a leve l only 148 fe et below t he rim where vis itors stand. Since the 
LJ I evious July the Java had risen over 700 feet. 

The pulsations of ri s ing and falling e,·ery few d;,,ys had given pla~e t0 
such lluctua tions every hour or so. There was now one obvious :sou rce well 
bubbling, on the rnu th t:as t s ide, and sur face st reamin gs iadia ted from th-r. t 
upwellin g, intensely hot, and maJ{in g a golden pattern of indescr ibable 
bri llancy and beauty. Skins "-ould form an d tea r and refor m a long zi gzag 
lines of fi re, and the bliste ring gasses would bulge the;:n up, burs t f.orth in 
flame and end in a tail of pa!e blue smoke. Lines of big fountams migrat Prl 
to the walls, expending th emse!l·es in spatter and engulfment. TlleFe Iouu­
tains changed t h ir loca tion· an d nuniber ; durin g a r ising spe1l the on lv 
bubbling might be at ti.le source .well; durin g subs id ence ho we- er mme urn~ 
for ty j)uffing tumultuous j ets of melt were , ometi rnes coullted . 

After May 20 the lak e lowered ten feet leavillg a t it s edge rou nded 
lum]Jy ledges of dark glassy lava covered with black spatter, and a 1;a inst 
Lhe is lancl a -cont inuous founlaifi was building a grotto . At its h igh -s t the 
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lake was 1700 feet long and over 1400 feet wide. All the debl'is slopes 
w1c,re submel'ged except at the southwest rift chasm an d below the neighbor­
ing pinnacles where a small r emnan t of talus remained to recall the 
avalanching of May 1922. The fountains were sending up milky blue fum e 
which was hot and suffocating on the leewa1'd si rle of t he pit. 

At the end of May the liquid lava was holding its own as a lake show­
ing liquid surface from wall to wall. It had lowered about fifteen feet and 
recovered half a s much leaving the black ledge about sev.en feet high 
around th e margin. The is land protruded through the liquid southwest, 
standing from one to four feet high on different days. The southeast source 
well kept up a hot gassy bubbling, and the melt went streaming away from 
this cen ter dragging out the skins that buckled, blistered and wrinkled. 
There were always thirty or forty bubblings in action over the well and 
.heat was intense on the rim above, near the read te::minus. 

On the upposite side of the pit large fountain s broke forth irregularly 
in lines OI' patches or expended themselves against the walls of the pit. 
They sent up spray and built lumpy spattel' benches. They were occasioned 
by t he gas confined under the skin of the lake, this gas being held in th e 
melt until it rent the crus t by its accumulated pressure and so by its re­
lease created a place of lesis pressure where more gas escaped from solu­
tion. 

The number of large fountains counted at different times varied from 
th!'ee to fifteen, a nd the illumina t ion over the pit at night was gr eatest 
when the fountains were numerous. The colors on the fume clouds val'ied 
from greenish yellow to rose. 

Unt.ler the fountain bombal'llment the island changed its shape, and the 
di rection of streamin g from the source well a lso changed on different. days. 
A sm:.11 avalanche fe ll at the southwest chasm about May 25. 

JOURNAL, MAY, 1923 

May 1. At 10 a. m. the liquid lava extendec from wall to wa ll with a 
s light black ledge all a round just above the lava level. The higher south­
west crag was just beginning t o show as a flat island. There were eleven 
groups of fountains with the majority in the northwest part of pit. The 
fountains of southwest and southeast wells were notably inconspicuous. The 
west talus was almost completely co vered by the black ledge of this r ise. 
Th e outline of the west bench below reappeared rapidly as th·e liquid suh• 
s ided. This subsidence was rapid during the morning so that by noon thti 
bla,ck ledge and southwest crag were 10 feet h igh and lake outlines appea red. 
There was continuous bubble fountaining at southeast well, east s ide of 
north pool and in northwest region. The southwest well developed feeble 
fountaining. The banks around margins caved in and revealed cavernous 
chasms and red hot aa in a few places. The w,hole performance repeated 
the happenings of April 1st and 2nth, bu t the in terval between such spurts 
seems to be decreasing, and the volumn of inflow increasing. The fume 
over the pit was excessively thin, but the noxious sulphur gas was stronger 
than before owing to t he increased fountaining. Twenty-four fountains were 
counted at one time and the whole appearance ot' pit was like the end of 
December 1911. The heat was felt very strongly on the rim. The fume at 
s-outhwest chasm was very slight. 

May 2. At 10 a. m. the general -conditions were the same as on May 1, 
but recovering. The black ledge was 15 feet high sou thwest and 5 feet hi gh 
northeast. Thi s means that t he ris ing was dominently southwest and it 
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was probably true that the April 25 black ledge persisted on the topmost 
edge northeast and southeast. At th e southwes t and west the new ledge 
certainly overtopped the April 25 ledge. 

'l'he inner landscape showed the three crags of the southwest and north 
pools fountaining equal at southeast and southwest wells, big craggy benches 
along base of wall southeast, a crag near northwest w,all, and wall valleys 
streams from southwest and southeast sources that met at north side of pit. 
The southwest pool was slightly higher than the southeast. Cracking and 
foundering of crust was general. The north flats stood slightly above the 
.pools. The crags and cracked ground that before lay north and northwest 
of north pool were entirely submerged by the general burial of the recent 
rise. The new northwest crag near wall of pit was entirely different, cor­
responding to the border flats of the previous floor. 

It looked as though steady filling equally from both wells was being 
resumed. There was considerable cracking and foundering. 

May 3. At 10 a. m. the general situation was the same. A small spout­
ing cone west of north pool had appeared. 

A new feature was the relative heights of black ledges. The southwest 
ledge was losing in height and northeast ledge was now highest, whereas 
yesterday the southwest ledge was the highest. It was apparent that the 
two lake cups were building up, the southwest one probably the more. 
Their overflows were drowning the base of black ledge. The southwest 
ledge was 8 -feet high. On the other hand the wall crack pool northeas t 
was filling; yet its surface was lower, i. e. its bottom was lowering faster 
than it filled. The isostatic adjustment appeared to be in fl\ 11 swing, the 
source wells rising and the weighted cooling regions sinking. The north­
east ledge was 20 feet high. Another change was the stream northeast 
from southeast lake, which was a steep bubbling cas,cade, instead of a 
broad river. The stream from southwest lake was much as before, its 
ul timate destination being the northeast wall pool where it produced crack­
ing and foundering. This process was frequent e,-erywhere. There. was 
some tendency for the flooding to drown the west and southeast shelves. 
Tile elevation of southeast an(j. s,outhwest lakes was much the same. 

May 4. At 10 a. m. there were four fountaining areas, namely, south­
east and northwest sides of southeast lake, at southwest well, and at north­
west shelf. There was a little blue smoke from crags and shore lines. The!·e 
was a new crag h eap, oval and slabby, between southeast and southwest 
lakes. The re were four crag heaps at the southwest and two at center 
between north and southwest. pools. The large center crag was much bigger 
and showed a northwesterly tilt. A spurting cone was located between west 
river and north pool. The west river was a broad festooned stream that 
termmated in the no rtheast wall pool. The 5tream from the southeast lake 
to this pool was crusted over. There was m uch cracking and foundering in 
the northeas t pool. 

'rhe lakes were bright the evening of the 3rd and the floors showed 
tloodiug ilad covered the shE-1 ves and the sides of the crags . The shelves 
s tood in about the sarue relief as the central floor . The flooding had built 
up the southwest region, but Lhe crags were in greater relief than ever. 
T.he la ke s hore line:s were low slabby ramparts. There were migrato~·y 
fountains along nor thwest shore of southeas t lake, and short overflows of 
lake banks. The south east and southwest lakes were of th e same h eigh t. 
The black ledge seemed lowes t along southwestern ta luses ·and hi ghest 
northeast. A high bank was developing north of n.oi·th pool. Much th e 
biggest li ve fea ture was th e great western river flowin g from the southwest 
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lake in an arc greater than a semi-circle around to the crusted northeast 
wall pool, but never fillin g it. Apparently the southwest cup and crags 
were lifting most and extravasating most liquid. T he central floor was 
lifting, the s outheast lake was holding its own, but was s lightly lower than 
southw,est region, and the n-0rtheast pool had gained on it. The flood to 
the northeast however kept 20 feet below the highest marks of the northeast 
black ledge, as though there were steady compensation between southwest 
vent and nortlleast destination, whereby the former li fted and the latter 
:,ank. It looked as t hough the southeast lake was getting to be a sink hol e 
JJOOI. The fountaining there wa s of the mult ible bubble type with in-sucking 
action, and two border fountains along west an d no rth banks of lake. The 
J'ou1J ta i1Jing over southwest well was steadier with three or four large dome 
fo untains in a non-streaming puddle. The difference was marked. If the 
i;outneast lake was a slnk hole th en a stationer.)· con vectlon was accom­
plished. The northwest shelf fountaining was sporadic, there being four 
fountains at 10 a. m., and none at 11: 30. Noises were caused by the puffiing 
and splashing of the fountains and the steady crunching of skin on the great 
river . The great river recailed the 1919 flow in Kilauea crater, but the 
motio n and incandc~scence of this river were more continuous. 

May 5. At !l a. m. tht:re were seven founta ining p:i t ches. The bank ,, of 
no nh amt ~outhwest pools and of river at west :'l.nd north had all becom e 
hi gher relative to liquid, whereas the southeast pool remained up to ram­
part an d overflowed a little east and south. There were dome fountains at 
southeast and southwest wells. The highest points on the floo1' were prob­
a bly the two larger crag is lands. The new spo ut ing vent west of north 
pool had become a sma ll well fountain w ith a stream from it to north pool. 
The banks around the western lake and river system-really a ll one lake 
with four is lands-was higher at pit center and lowered to south and west 
edges of the liquid. The central crag island and north lake shores were 2-
10 feet high, whereas the th.ee sout h crags had platforms 3 feet high, and 
the edge of pool and river south and west was 1 foot high. There was a 
definite edge of differential movement between liquid and bank, whereas at 
southeast la ke the border was a slab rampart and the cup proper practical­
ly brimming. There was cracking and foundering with bubble foun tain ing 
in many places. Ther e was puffing from the well fountains and c runch 'ng 
noi ses from the western riY er. There was a la rge smoke patc.h on the north 
floor. Thi s goes hand in hand with the m ovement of ben~h magma uplift. 
R elative height oi' black ledge to floor appe::i red the same as on the 4th, but 
the central bench magma was probably higher. Fresh festooned dribl et 
flows around pool ma rgin east of southeast la ke, south and west of western 
la ke system, prove ceDtritugal s lope. Small fountaiiaing groups developed 
here a!ld there, someti mes at banks but did not build spatter grottoes . 
Throughout this per iod th is contrasted with 1917. 

T here was rising and sinking in the western Jake. The lava was ordin­
ary pahoehoe of dull Juster and the river was covered with skins, pulling 
apar t a long bright Imes formmg polyhedra, thi s changing graduall y along 
no:til '3ast to stagnafit c rust. The lakes were crus ted and now and then 
cracked up. 'l'he floors were tlat wi th s la bby pressure ridges and frozen 
festoon s. The general appearance recall ed December 1918 without the 
grottom,. 

At 5 p. m. t he floor of Halemaumau was one smooth flood . The onl y 
break was the even top of the hi gi1er southwest crag. It had just emerged 
rrow t il e flood . All the older black ledge was subm erged except a few sec­

. tiuns on Dortheast wall. There were DO sigus of th e lake or str eam margi ns. 
S01J1etimes there were more than twenty foun taining patches in th e pit with 
donJc fountains at sr.uthea f; t and southwest source wells. The streaming of 
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the western river could be detected and it ended in a s.urf-like splash against 
the northeast wall. The subsidence that revealed the top of south west crag 
1.:ontinued slowly and revealed a large flat island northwest of it and two 
small ones in the center of the pit. Sometimes the southeast source well 
would completely crust over and be followed by great domes of red lava 
that broke through the crust. By 7 p. m. the only streaming was that of 
two opposmg currents w.hich met at the location of central lake and formed 
a line of fountains 30 or 40 feet long. At 10 p. m. the subsidence had con­
tinued so that the west lakes had 2 foot banks, and the crags were 8 to 10 
fee t high. There was inward streaming to the southwest well where there 
was a single fountain. A stream from the southeast lake poured across the 
flat and cascaded into the southwest lake. The cascade was 2 feet high 
and 8 feet long. Twenty-two fountains were counted and some flame ob­
served. Border fountains in the southeast lake were building spatter niches. 
Glow could be seen in the black ledge. 

May 6. There was a new black I-edge 10-15 feet high. Some red hot aa 
caved in from the north ledge. The central crag had migrated 15-20 feet 
to the north. There was new crevassed ground north of north pool. There 
was a northwest fountaining well in a canal that connected north pool to 
west river. The southeast pool was still cascading into southwest pool with 
a 4 foot drop, each of two cascades being 10-15 feet wide. The southeast 
po-ol was bank full and overflowing to the south. The other pools were d·e­
pressed within their banks 2-4 feet. The same general outline prevailed as 
on the moi·ning of the 5th. 'l'here was a new small crag island in the north­
east wall pool. The west river had a bright line at liquid origin and a 
smooth crusted course. Fountains were playing over the southeast and 
southwest s·ource wells as usual and a second group in the southeast .pool. 
Some fume arose from the floors. 

May 7. During the afternoon irnd evening another strong rise was 
reported that drowned the crags, and was accompanied by many fountains. 

May 8. At 9 p. m. the lava lakes were dull. Fountains played at the 
southeast and southwest wells. Hissi ng flames issued from cracks in crust 
of southeast lake. There were , also flaming spots along western black ledge 
and at northwest canal vent. The south crag was high and the banks of 
iake were 3 or 4 feet high in places. T.he black ledge was 10 feet high at 
the west and 20 feet high at the north. The western river was as usual. 

During a cracking of crust near the southeast fountain group, the foun­
tains showed a yellow flame with puffs of smoke that persisted for a few 
minutes. There was no apparent possibility of wood fragm ents. The flames 
were of the spume variety. 

May 9. At 9 A. M. there were about fourteen fountains mostly confined 
to the southeast and southwest sources. The north banks of north and south­
east pools were 6 feet high and the south crag was about 20 feet high. The 
black ledge was a sloping bank at the southeast , a steeper bank southwest and 
a 6 foot ledge at the north and northeast. The central crag was only a small 
s labby patch about 1 foot above liquid with another small patch north of it. 
Blue smoke issued from the north pool region . There was much cracking 
and foundering. There was no .crag in the northeast wall pool. The broad 
river west, north and northeast was as nsual. The flats west of north pool 
were 4 feet high. The southeast pool was overflowing at its south end, while 
it was depressed within its banks 2-3 feet at the north. Ri sing was in prog­
ress. 
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At 9 A. M. the rise continued with a welling up at southwest source. 
There were 22 or 23 individual fountains. The fountains were like December 
1910, December 1911, and July 1912. There was some glow from the black 
ledge as though subsidence was ini progress. The southeast source was very 
quiet with only occasional small fountains, and the southeast lake was crusted. 
During an intell'e upwelling at the southwest source the action was accom­
plished by zigzag radial bright lines and centrifugal streaming that formed a 
marvelous pattern. Swarms of bubble fountains waxed and waned at the 
center . The top of the south crag, west talus, and the border ledge were, 
gradually submerged. Readjustments of the debris a nd puffs of blue smoke 
were seen at the southwest chasm. The scor ching hot cracks back of south­
west rim were heard cracking and snapping and there were many deep rum­
bles and small earth tremors. No noises wer e noticed elsewhere on rim of pit. 
Viol ent explosive fountains broke out a t the eas t, northeast , northw est, and 
southwest and tended to form lines of conflicting inrush of skins and travel 
fountains radia l to the center. Each explosive group gave off clouds of dark 
fume, m ade noisy rumblings, ;rnd shot spray 40-50 feet into the air. The west­
ern river nearly went out of action and the turbulent fountaining r eplaced the 
eastern wall bombardment. Two places that seemed to be notable centers of 
explosive fountaining w ere the southeast lake and northwest side of pit. The 
northwest side formed most striking linear fountaining radial to the center 
of upwelling. This fountaining sent up notabl e clouds of greenish, reddish , 
and occasionally brownish fum es . A ve il of fume ,1000 feet or more high over 
the pit was capped by a small cumulus cloud the border of which was adorned 
by pendant streamers. 

The seismographs showed some very small earthquakes, and the harmoni c 
tremor was notably weak cons id ering th e violen ce of the fountaining. Ther e 
was strong southw est tilt. 

May 10. At 11 A.M. the lave was down, the lakes and banks restored, 
and the western river as before except for the source, w.hich was a standing 
fountain near the southwest wall. The southwest well had ordinary bubble 
fountains and slight outward streaming. The maximum fountaining was in 
the northeast wall pool wher e the river flowed vigorously. The black ledge at 
the west and the southwest chasm -left by the high level was about 40 feet 
above river ; elsewhere the black ledge was about 30 feet high. The bench 
between southeast lake and wall as well as west bench showed down faulted 
glowi ng aa steps, veneered over with pahoehoe. South crag was about 15 
fe et high. Five other slabby crags were loca t ed around central lake and in 
west river. There was no trace of the central crag. The sou{hwest and 
north central pools form ed one central lak e. Forty-three small founta ins 
wer e counted°. The glow pattern nea r the southwest gusher was similar to 
the one of the evening of th e 9th. Ther e was a small lava spring in the· 
extreme southwest that caused crusted streaming from north to southwest 
gush er. Ther e were black spatter marks along the northeast wall above th e 
i:i·1ack lecke. There was a li t tle blue fume from the :i.a banks 1md southwest 
chasm. The pit was dull at night. 

May 11. During the midday th ere were about t en fountains and the pit 
showed the same general features as on th e 10th. Both the southwest wells 
"e--e foun ti'i.ining mildly . the new on e not so steadily a s on the 10th . Spatter 
ni ches were formin g around the north and west edges of southeast lake. This 
appea red to indicate a stationery lake. The main supply of the western river 
\Va s from the new southwest well which was also the source of rapid stream­
in g to th e central lak e. There was some fume, most of whi ch rose from th e 
~oull1west chasm. 
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Ther e was a new fall of rock at the west buttress. Aft the re was n o crag 
west of th e s outh crag and a crag in the weste r n river, it looked as though 
the western river crag had drift ed northward like a shift ing mud flat. A crag 
had reappear ed in the central lake. 

May 12. At 9 A . M. the southwest lake had 4 foot banks and there wer e 
no banks a r ound southeast lake. Ther e wer e fifteen fountains in action, and 
the gen er a l conditions and level were the same as on May 11. There were 
three islan ds in the west river . two being formed, per haps, by the fr esh cur­
r ent from the southwest we ll carrying blocks a nd sedimen t out as c lots of 
accumulation. The old western island was h igher and t ipped northward and 
sepa r a ted central lake from western river. T he two new islands wer e north 
o f the old one. The open spatter ni.ches of the southeas t lake had become 
s mall curtained grottoes . There was some cracking and foundering. 

During the evening it became evident from the br ightness of the pit that 
a change had occured. Alex. Lancaster reported the southeast lak e overflow­
ing and making a cascade a t 3 P. M. This overflow p robably began a bout 
noon .. 

A roa r could be hear d on approaching the rim. The southeast lake was 
overflowing its heap in five principle cascades, two to nor theast wall pool 
a nd three to cent r al lake. The difference of level of southeast lake and t he 
other pools was 20-25 feet. The biggest cascade was to the south end of cen­
tr al lake. and made a rotary current a round south crag. (See illustrations). 
T he southwest well founta ins were a lmost imp·erceptible and the northwest 
cana l fountain was spitting. The new southwest source was not in evidence. 
The west ern river was quietly moving a long west and north wall to t he north 
a nd east. The black ledge was 30-40 feet high except opposite the southeast 
lak e wher e it was only 6-10 feet h igh. 

The gr eat feature was the southeast lake with its upwelling source and 
big cascades. The re wer e about fifty bubble founta ins over the source. The 
big western cascade was 100 feet wide with cr ags prot r uding through it. One 
of these crags was seen to split, break off, showing incandescent in terior, 
a nd roll into the la ke below. The sout h cr ag appeared 20 feet high and the 
banks of central lak e 10 or mor e feet high. The other cascades were rivers 
with curv ing golden courses above and steep chutes b elow. Around the south­
east pool th ere was a banked flood, n ot cascading . w hich during three hours 
migrated out over the north ~oor, and was 0011tinuous ly piled u p and crnste•l 
against south east wall of pit. There were manv 3roa l! flames where the 
skins burst. During three hours tn·ere was no certain appearance of :filling 
up except th e spread of the southeast Take pudding or puddle. 

This display rivaled in beauty that of March 1921. 

May 13. At 9 a. m. tbe lake fi lled thP. whole pi t a nd was higher than 
the former black ledge. The flood radiated from tlrn southeast well wbe:·e 
th-ere were bubble fountains. There were no era?":; c,r banks and n o visible 
fume, but much SO2, T here wer e no outlying fountains, and a steady roar 
of crust s. 

Dur ing the evening there were fifteen foun taining patches. The sout h­
west well fountains wer e hardly re<'oirnizabl,.. :~nd there was upwell ing a t 
southeast well witb sma ll bubbling. 'J'he main streams from the source 
went no rth and we~l. For a while the re, were big fountains in a nor thwest 
line. Many foun tains played a long th e north wa ll. T he new southwest well 
could not be seen. The black lede;e was 5 feel high at first and later on 
was practically submerged, though the flat beaches of bench magma south-
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F ig. 7. May 12, J 923. From south rim of pit looking down on 
weste m cascade. 

Fig. 8. May 12, 1923. From southwest rim showing southeas t pool 
and cascades. Photos. J aggar. 
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east, northwest and southwest remained. After a time all fountaining except 
at the source stopped. Still crust marked the south crag locality. 

The lake was the iargest it had been since 1894. There were no signs 
of subsidence. The streaming pattern recalled the cascades to the north 
and west of the evening of the 12th. 

May 14. During the morning the lake was high and 3 feet below the 
highest black ledg.e which was of the same height as May 10th. The source 
liad changed to southwest pool and new southwest wall vent, from which 
there was northward streaming. The southeast source was almost un­
marked save for some little bubble fountains. The flats southeast, north­
west and southwest were 2 feet above Jake and the south -crags 1 foot above 
lake. The fountaining was mild at southwest pool, and there were two or 
three strong fountains at new southwest vent. The heat was intense and 
there was only thin blue fume. 

May 15. In the forenoon there were three islands and the southwest 
was the source wit.h but little chi,nge from the 14th. During the evening 
there was some subsidence and the pit was very bright with more than 

·forty fountains. 

M.ay 16. During the afternoon the heat was intense and pale blue trans­
parent fum e was being emitted. There were from one to six large fountains 
in the west region and many bubble fountains . near the southeast well which 
was the source of strong rising. The liquid was flush with the last black 
ledge and s lightly above it at pla ;;es. The streaming from the southeast 
was very rapid and in a wide sectof. The south crag summit was an island 
of piletl skins and there was some stagnant piled crusts in the north central 
reg10n. The biggest streaming was to the southwest, ,vest and north from 
the i:;outheast source. The western fountai ning patches were tumultuous 
and changing. A curve of wrinkled skin that bounded the southeast foun­
taining m ea probably indicated a shelf nearly at lake level. The bubble 
fountaining a t the sourc:e wells was of the "swan" quality like the F ebrua ry 
1921 migratory fountains. 

During all this time of heat and gas the high cumulus over the crater 
only appeared in the evening and not invariably then. Wh'en there are 
considerabl e clouds in the sky, however, they are nearly always accenuated 
by a large cumulus over the pit. 

May 17. During the forenoon the pit appeared much the same as on 
the 16th, except that there was Jess fountaining. During one fifteen minute 
interval there were no fountains. At other times there were four. The 
streaming was radial from the southeast. 

May 18. The pool was higher at 9 a. m. and th e few remnants of the 
black ledge were submerged. The liquid was against the walls, except ror 
shelves at lake level, southwest. nortl1west, northeast and ·southeast. There 
was inward streaming toward the bubble founta in patch at the southeast. 
The southwes t venti; were not marked by fountains. There were three or 

. fo ur large, sometimes migratory and linear, fountaining patches toward the 
wes t . The stre:1ming was irregular. A steady grating of crusts caused by the 
piling up of slab ramparts -on all s ides was heard. Smoke was emitted when 
the fountains bombarded the banks. The slab heaps, like the northwest 
niche ramparts of 1894 were piled on the black ledge. The largest of the 
t hree islands with s labs of crust was the south crag which had spatter heaps 
on its wes t side. One of the other two is lands was near the southwest 
source loca lity, and the third iH t he north floor. 
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May 19. The recent borde r bombardment of fountain s !lad mn de h igh 
spatte r zones above the black ledge in places. At 4 i; . m. this was very 
marked on t he west side of th e pi t opposite the southeast source well which 
was functioning as a center or rising and dispen;ion . The liquid la 1·a was 
high er tllan before, and the border shelves and is lands were, subm erged. 
The bubbling source area was notably extended and th',,re was much blister­
ing of the skin. There were three ·of four foun taining patches at t he west 
which migrated and bombarded the wall. There was abundant tmae over 
the puffing fountain and th e pit was 1·er y bright at ni rrht. 

Northeast t ilt was in progi:Pss and the ha rmonic t r emor v:r.s increaesing. 

May 20. The lava was higher and against the wa ll '. nsi de of southwest 
chasm back of the pinnacles. At 11 a. m. there were ten to fourteen foun­
taining patches, besides the bubbling at southeast sou rce. Coincidental 
with the fountaining the pool sank to three feet below ledge, and the south 
is land emerged. The fountains were of the blowing and traveling type. The 
southwest source wells were not marked by fountainin g. The heat was 
intense. In the course of 30 minutes th e number of th e foun taining patches 
decreased and the lava simultaneously rose for some time; the only la rge 
fountaining continuing wa8 the bombardm ent of the west wall. 

The fume nota bly increa$ed about 4 p. m. probably indicating another 
subsidence spell. At 10 p. m. the number of fountain s suddenly increased, 
twenty-nine being counted. The pit was very bright. 

M ay 21. At 10 a. m. the lava was !lown JO feet, wi th reference to th e 
black ledge. The re were increased spa tter mar ks on the wa lls, 30 feet over 
the black led ge, notably at the uorth. The south island was 8 feet .high 
Upwelling continued at the southeast socu·ce. A lin e of fountains in the 
outhwest radial to cente r has a general trend in Lh eir m igrat ions toward 

the souLhwest chasm. Tile s treaming was outward from the bubble foun­
ta ins of the southeast. The number of fountains varied from fi ve to ten 
and the changeable cunents mc!·eased with sinking and decreased wi t h 
!' b;ing. Thi s meant short term rising and fallmg spells of an hour or lesJ. 
'I'he fountains developed against the north wall. There were round ed 
spatter ledges along upper course of black ledge in layers at tw o or 
three levels. 'I'here was cons iderali le bluish fume over the border fountains 
and thinner fume o ver the central fountain s. To the leeward of th e pit 
fume ,Yas acrid. 

May 22. The pool wa s a little lower-12-15 feet below top of bla.ck 
Jed.~e. At 4 p. m. the Java was upwelling at southeast vent. The line of 
rndial foun ta in$ at the southwest was much the same as on the 21st. Foun­
tains were bombarding the wall at northwest and north. Occasionall y a 
central fountain migrated t0 t he northwec-t wali, ar.d another bombarded 
Lhe south •is land wluch was about 10 feet high. ThP pit was less bright 
at night. 

May 23. During t hP even ; ng the lake was a li t tle higher-black ledge 
about 6 fee;; high. The li ne of roun tai ns southwest had ceased . There were 
three big b0111ba1'dment patc hes al ong th e northw est and north walls w w 1· 
grottoes, staiact ites and fl a mf• Lanners. The spray was thrown 50 feet hi gh . 
An occasional s mall dom e fountain played at the southwest well. The 
is land was 3 or 4 feet hi"h. \Vhen th e fo untains decreased t he lava l'O se 
steadily. Flan.es were obsPrY ed a t c1 acks in the crust and the fumes were 
very activ e. 

May 24. At 9 a. m. the la1·a was s li;i-htl y lower, the black ledge bein g 
10 feet hi gh and the fla t slab by sout h i:; lancl 3 feet high·. There were fi ve 
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fouutaining patches, three of which were against the wall and a line of 
travel fountain moving to west wall. 

May 25. At 9 a. m. there was a notable change at the southeast source. 
'fhe streaming was straight out from the east bank with about thirty bubble 
fountains over the well in the track of the stream. The southwest line of 
fountains was again in evidence. The south island was bigger and about 
5· feet .high. The black ledge was 15-18 teet high. A large central fountain 
and a small border fountain developed in the western part of the pit. The 
crusts migrated to the north and wes t banks of lake, but pulled out from 
the south and east banks. The heat was less intense than before. There 
,vas a bright line around the margin due to subsidence. Big, rounded, over­
hanging spatter ledges marked the west, north and northeast. A steamy 
vapor different from that from the f<muta ins rose from cracks in the black 
ledge in the southeast. 

A very slow subsidence seemed ' to be in progress. There were no longer 
any marked border shelves of the . b' :o ck ledge, though in places thick 
spatter banks · stood out 10-J 5 feet trom the wall. Marginal grotto foun­
taining began at the northeast, north and west about 9: 40 a. m. A change 
in the crust block acti-on to bright line streaming by slow engulfment of 
the wide blocks was noticed. Query? Is not the bright line streaming 
always a current slowly making and engulfing s labs? These surfaces show 
bright line on down-stream side and overlap upstream. At 10 a. m. there 
were fifteen fountaining patches. The pit was bright during the evening 
of the · 25th with a greenish yellow light. 

May 26. T.he pit was very much the same. At 9 a . m . there were six 
fountains in the southwest and two against the w,est wall. Large bubble 
fountain s marked the southeast. Wrinkled skins north of center indicated 
movements there. The south' island had broken down on its western side 
wh ere a fountaining grotto was in acti·on, and the longer axis was north­
south. Broken rock on the new lava in tn.e southwest chasm marked a.n 
avalanche from the west fault bench. The lava was about 15 feet below the 
,i1ighest level of the black ledge. The pit was bright at night. 

May 27. At 9 a . m. the conditions were much the same as on the 26th, 
and only 1wo fountains were in action. The lava was only 8 feet below the 
black ledge and the south island was but l foot high. From the southeast 
bubbling source a stream poured to the northeast. Evidently the streaming 
changes greatly, There had been no intervening high level over the black 
ledge s ince the 26th. 

May 28. At 9 a. m. the general conditions were much the same as on 
the 27th with nine fountains in action. T,here was a line of fountains from 
th e southwest well westward. The island was a little higher, about 3 feet 
above the lake, and the black ledge 10 feet nigh. There was northward 
s treaming from the southeast bubble fountain area. 'The pit was very 
bright at night. 

May 30. At 11 a . m. there was rapid streaming outward from the south 
wall and five border fountaining pate.hes along the northwest wall. The 
southwest line ot fouRtains was aga,in in action, and small bubble fountains 
at th e southeast source. Over the rest of the lake there were small bubble 
1oumam rs . 'T he south island appeared to be 4 or 5 feet abov e th e 
liquid and th e lake was a.bout ·t he same distance below overflow platform 
in southw est c.hasm. 
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May 31 . At 5 p. m. th e pit was a littl e low,er than on the 30th. The south 
island and black ledge appeared to be 5 or 6 feet abo,,e the liquid. There 
were thn,e borde r fountains alon g the west wall and no center fountaining. 
The streaming to the northeast from the south wall was conspicuous. 

LAVA MEASUREMENTS 

Measurements of depression of the mobile lava column, made with 
tram;it, referred to northeast station on rim of Halemaurnau pit (3716 feet 
above sea-level), for the month enaing May 31, 1923, including fl oors of 
bench magma and liquid level of lake magma, were as follows: 

Southeast Southwest South Black ledge 
Date Time lake Jake crag (mean) 

April 21, 11 :00 a. m . 268 feet 268 fee t 265 ft. (N. floor) 
May 1, 10:00 a. m. 234 .. 233 .. 222 ft . 2F .. 
May 9, 10:00 a. m. 206 .. 208 " 18'5 " 206 .. 
May 10, 10:00 a . m. 211 .. 210 .. 194 " 173 .. 
May H , 10 :00 a. m. 184 .. 178 " 
May 18, 10 :00 a. m. 164 fe :: t (mean lake) 156 ft. (i sland) 
May 20, 148 .. .. " -··· ···· ··-· ····--·-

A comparison of the floor of April 21 and the h igh le->'el of the night 
preceediug May 1 shows a rise in ten days of 48 feet averaging 4.8 fee l 
pe r duy. 

The progressive m easured chang1-s were as follows: 

April 21-May 1, 10 days, southeast lake rose 34 ft., averaging per day 3.4 ft. 

May 1- 9, 

May 9 -10, 

May 10-18, 

May 18-20, 

Monthly 
as fo llows: 
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southwest " " 35 " " " " 3.5 ,, 
8 days, s 0l1 t heast " 28 " " 3.5 " 

soutJnvest " 25 " " 3.1 ·• 
south crag " 37 " " 4.6 " 
black ledge " 11 " " 1.4 " 

1 d:iy, southeast lake lowered 5 feet . 
southwest ·" 2 " 
south crag 9 " 
black ledge was built up 33 fee t. 

8 days, mean lake rose 46 feet, a veraging per 
south island rose 28 feet, " " 
black ledge " 9 

2 days, lak~ rose 16 
black ledge built up 16 feet 

chauges of bottommost part of pit fl oor from July 

Jul y r...:ava inflow + 70 feet 
August Slight slumping - 29 " 
September La va mflow +100 .. 
Octobe1 Lava inflow + 65 .. 
No 1embe r Intlow and uplift + 73 .. 
Dec2mber lnLo,1 and ll l) i i l't + 73 .. 
. January Sink in g and 1 ecovery ·+ 31 .. 
February Stationary 0 .. 
I1 a1 ch Uplift ar,d inflow +125 .. 
April Uul ift and '.11 f! ow + 143 .. 
May Ri ing and s inking + 60 .. 

day 5.8 ft. 
" 3.5 " 
cc 1.1 " 
" 8.0 " 
" 8.0 " 

1922 we re 



SEISMOMETRIC RECORD 

During the month ·ending midnight May 31, 1923, twenty-one local earth­
quakes and three teLeseisms were register ed at t he Observatory. These 
and other earth movements are exhibited below. Distance of origin when 
indica ted by the instrumental record is stated in En glish miles. Time is 
Hawaiian Standard of m eridian 157° 30' W., 10 h. 30 m. slower than 
Greenwich. 

Local Earthq,uakes. 

May 1.. .............. 1 :56 a. m. 
2 ................ 5 :48' a. m. 
4 ........ ........ 7 :07 a. Ill. 

6 ................ 10 : 30 a . m . 
9 ................ 8:31 a. m. 

8:39 p. m. 
10 .... ............ 5 :15 p . m. 
15 ................ 6:59 p. m. 
17 ................ 9:50 p. m. 
18 .......... .... .. 9:38 p . m. 
19 ................ 12: 13 p. m. 
20 ................ 2:25 p . m. 
22 ................ 7: 50 p. ill . 

23 .......... .. .... 11: 50 a. Ill. 
25 .... .. ...... .... 2 : 43 a. m. 
27.. ........... ... 6 :17 p. Ill. 

28 ............ .... 1 : 48 a . m. 
1 :23 p. m. 

30 ................ 12 : 06 p. m. 
12 :07 p . m. 
12: 10 p. m. 

Teleseisms. 

Very feebl e. 
Feeble. 

Very feeble. 
F eeble. 
Ve r y feeble. 

Sligh t, SE·NW, di stance 18 miles . 
" 

Very feeble. 

Ma.y 4 .......... ...... 6 04 a . m. Moder a te, <li s tan ce 2600 miles. 
5 ............. ... 4 48 ·a . m. F eeble. 

23 ................ 12 16 p. m. Sligh t, distance 2625 miles. 

Spasmod i•c M icrotremor. 

1'T1 i:; type of t remor was s light 1.broughout the month. 

Harmonic Microtremor. 

T i1 is type of tremor was sligh t until May 24t h, with the exception of a 
strong spell about 6 : 40 a . m. May 4th. Beginning M.ay 24th, the tremor 
inc reased t o modera te. 

M icroseismic Motion. 

The ampli t ude of mi croseisms wa s s li ght t hroughout the month. 

Tilting of the Ground. 

'By weeks t his mo vement was as follows , expressed as angula r change 
and di recti on of mot ion of the plumb line: 

Apri l 29 • May 5 .......... .... .. 0.2 seconds NNE. 
Ma y 6 - 12 ................ 3:'2 " WSW. 

13 - 19 ................ 1.9 NE. 
20 · 26 ................ 3.5 NNE. 
27· June 2 ........ 3.7 N . 

T . A . JAGGAR, 
Volca nolog is t . 
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Black s pot shows lo cation of Observatory, 

All exchange• 1hould be addressed to 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano Honse P. 0., Hawaii. 
The Observator y iB equipped with the following 

1eism om etr lc instruments rebuilt at the station 'in 
1918 for t he special needs of vo lca no research: two 
Bosch-Omori pen du lums, h igh-speed registr ation of 
!oral earthquakes; one opt icall y recording seismo• 
11,"ra ph fo r d istant earthquakes : one clinograph regis ter­
in g E-\V til t in g of the gr ound . A vertical component 
eeismograph was in Decem ber, 1 91 8, set up in ex ­
perimen tal opera ti on. Th ese are seated on concrete 
p iers in a closed ba sement room having practicall y 
eoni::tnn t temper atur e. ben ea th the chi ef Obser vator y 
bu ilding n ear the hotel. Time is r eferred to a rated 
chronometer . checked at intervals by w irel ess s ignn l 
fr om the P earl Harbor Naval Station . Th e ch rono-
01 :"lter i i-: lo Rned hy the Univers i ty of Hawaii. Ha­
waiian stn nrl a r d t ime (H. S . T .) is 1() hrs . 30 min . 
el o,ver thnn Greenw ich time. Ohservatory Lat. 19° 
25' 54.2" N . : Lonrr. 155° 15' 39.2" W . ; E leva t ion 
L2 14.6 meters ( 3985 feet) . 

HAWAII NATIONAL PARK. 

Thi s park wns created by act of Oon gress August 
I , 19 16. a nd in clud es three famous volcan nes-Kilauea 
,rnd Ma11na Loa on H nwni i an d Halea kala on Maui. 
Fre,quent pas !-1- enger steamers ply between th ese islan ds 
and Hon olu lu . 

Haleakala Section-Haleakala, ' ' house bu il t by the 
su 11 · · a pea k mnre tha n 10. 000 ree t high. cnrr ies an 
immense fi ss11re- li ke crnter 8 mil t:.•s long and 3 mil es 
widr. w ith w11lls 2000 feet h igh . H ere, us well as 
nn Manno Lon and Ma una Ken. ~T ows the Silve r 
Sword ( A1·g-yr ox iphium) . Th ir teen volcanic cones Jie 
wh olh wiC, ; ,1 th e cr a ter . some ri si ng near].'' to lh e 
hPi~ht nf thf' s0 rn mit. The scenP At s unrise is mar· 
velonsl~ beau tifu l. 

1i\Tailuku is th e point of dep nrtu re, automob iles tn k 
me;. th c..• tr a , e J,:, r .. ... ·)!tnd a, a si1mmer r es idence SCl· 
tlemen t .t.0 43 ree1; n1gh . .d.Jter 2 hou rs drive to th is 
pl';,,t, ,-.Brirl le hnro~~ nre tn ken tn the su mmit. a ride 
,,f ~ 11:? h n11r s. R er P is t1 fine concrete rest ho11 se. 
built by the citii•n• or Mau i, and full y equ ipped 
with irun beds. bla n ke ts. stoves and cooking u ten s ils. 

Ma una Loa Sectlon-Maun a Lo a. a va s t d ome 
t R, 67f> fet't hil?h . reaeh t> rl through (or .,,:, rg of Ha 
w11 i iUl m11-h ne-an r ( k n a. ) r.nrJ trPf' fern , then u p hril 

lia ntly co lored lava slopee1 ho.8 a l!lummit crater 8 
miles Jon g by 1 ½ miles wide, with walls 700 feel 
hi gh, and when in action f ountains of fire froth are 
her e jetted 500 feet into the air. Ever y five or ten 
years sp lend id spectacles of Java eruption are staged 
on t.he m ou n ta in , sometimes fr om the lower flanks. 

There are trail's on t he Kona sicle, and al so from 
th e southwest, but the usual and best r oute is with 
sn d dl e n1t1les fr om the Kilau ea section to Puu Ula ­
ula (9800 feet), a ride of six h ours, Here there 
is a full y equ ip ped cottage with stables and water 
sn ppl)•. From this point on the second day a four· 
hour rid e takes th e visitor to the summit crater, 
where ther e is water. A ri1ht of way within the park 
connects Kilauea with Mauna Loa, where eventually 
a r oad will be constru cted . The views are gloriou■ 
and the chasms, cones and contorted lavas ind .. crib­
abl y chaotic , 

Kilauea Section-The lakes of foaming fiery Java 
within the crater of K ilauea form the m ost spee­
tacular exhi bit in th e Hawaii N a tion al Par k, if nol 
in the wor ld . 'l'he pi t of fi.r e, Halemaumau, is inside 
of th e mai n crater , nt the apex of a br oad, fl.at, inner 
con e. Ki lauea is a d ome volca no 400 0 feet hi gh, 
overr idd en by th e lava slopes of Mauna Lo a on th• 
W P<.: t. so th at it seems but a spur of the greater, and 
perhaps younger, s lag-heap m ountain . 

T he K ilau ea P ark and th e in ner p it itself aro 
both reached d irectly bv automobile from Hilo, the 
second citr of the Ter r itor ~1 o [ H aw aii. and there 
n. r e excellent hotel accomm nd a t ions. The distance 
from Hi lo is 30 mi les . Wi th in t he p ark there a re 
15 mi les of r oads aud about 20 miles of t rail s. As 
shown on t he mnp, there are a d o1.en nn cien t p i t s 
w it hin th e nr ea of t he park, as well a~ cones, caver ns 
an d hot so lfa taras an d a s t r ange d esert wh ere lnva 
fl ows ha ve p l1u red ou t 0£ cracks as r ecentl y a s 1 92 0 . 

The live pit o f Halem aumau is eas ily accessib le 
:rn rl not d anger ous . Frequently on e can w ul'k to the 
a c•tnal ed ge of the splashing. fou n t ain ing ln va lakes, 
the lava colu mn ri s in g and fa lling f rom year t o y ear 
so that its mo st di s t inctive cha r act er is ceas e less 
change. At ni gh t the spectac le is ful1 of m arvelous 
color, and t he reid on is a paradise fo r artists , photo g· 
r apher s and naturalis ts. 

T he se ver a l ~ection s a r e un der th e control' of the 
Nation a l Park Ser v ice o r the Dep·irtme nt of the In· 
ter ior. The United Sta1es \.Ve.-i th f'r llu r eau m ain • 
t a ins th e Hf!w:.iiinu Vo lc:ano Ubst:! r va t, ,rv w hll' b 
stand s 111 1 i. 1 e h ri t. k u f the gr ea ter <·r at ~r w 1th 111 

rht-> KilAnP11 Pnrk" . 
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VOLCANIC CONDITIONS IN JUNE 

Activity of Halemaumau. 

TI·,e moven1ent of lava in Halemaumau fire pit at the end of May ap­
ocarcd t o be sub sidence, for the great molten lake had reached its highest 
level 148 feet below the rim on May 20, and temporary lowerings after that 
time wen t 10, 18, and finally 40 feet below the ledge or shelf left by th~ 
hi ghest rise. 

In the forenoon of June 4 the lake was about 194 feet below rim of pit. 
For some days the level had remained constant a t about 165 feet of depres­
s ion, and there were fluctua tions of rising. 'fhe lava pool was enormous, 
tumultous puffing and fla.mini; fountains chased each other across the in­
candescent surface, hot bubblings were seen over the upwelling lava foam, 
and everything was in pla in view with very little smoke. There was one 
island in the lake, a small rocky eminence that changed height from day to 
day and was sometimes bombarded by fi ery surf. 

Border fotinta.ins formed agains t the wall of the pit in elongate patches 
and sometimes built overhanging curtains and stalactites. T.he number of 
fountaining patches was decreasing, so that apart from the small bubbling 
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the total number ranged from two to eight. Strong currents were seen 
rushing in tire direction of the big fountainings, where several patches would 
migrate together forming lines and swarms of bubblings that sent up brown 
fume turning milky above, and at night flame puffs were visible over the 
fountains, and there was much vehement blowing and spraying. From the 
source well bubblings on the southeast side, a cm-.-ent carried wrinkled 
skins across the center of pit, and on either side there was a zone of 
streaming against the wall, where the surface crusts were crushed. Bright 
zigzag lines of melt were revealed everywhere as the skins tore asunder . 

During the firs t half of June the great lava lake held its level about 40 
feet below the top of the inner black ledge and th :c:r-e were small fluctua­
tions with more tendency to fa ll than to rise. The fountaining distinctly 
decreased to only four or five patches, and so metimes there were no foun­
tains at all except the· hot bubbliugs over the source well southeast. Hence 
the pit was darker at night. 

Against the southern wall a large grottc formed surmounted with a 
bl::wk arch of spatter accumul atio n, but this broke down within 24 .hours. 
Curious burning froth was seen one night, when a fountain aga.inst the wall 
would throw up spatter lumps that fl amed yellow, and the flames continued 
their burning for a minute or more. This .happened repeatedly, showing 
that some unusual -co nbustibl e gas was present in the lava spume. 

After the middle of the month the lake stood about 170 feet down with 
one or two big blowing fountains. ·The zigzag bubbling lines tended to 
radiate outward from the southeast corner of the pit. These lines were 
where the molten stuff we!J.ed up between crusts broken and turn apart by 
urface currents. On the opposite western side of the pit the gas confined 

by the viscous surfac e lava burst through the lake explosively so as to 
produce spectacula r flaming jets and spurts and doming gushes. Brown 
fume shot up above the flames, glassy spray fe ll back on adjacent crust, and 
the finner spray spun the glassy cobweb known as "P ele 's Hair." Often the 
fountains formed in lines, where the upper crusts, heavier than the foam 
below tended to rush inward ·ancl s ink, thus setting up surface .currents 
toward the fountr,ins from opposite directions. 

It was now recognized by visitors who .have been familiar with Kilauea 
for seventy years past that the la va lake in Halema.umau of June 1923 was 
the biggest continuous sheet of molten matter they had ever seen . This 
lake had been pr-oduced by the union of seperated pools, for in May the 
wells p'erforating t he red .hot substance under these pools had started a 
series of gushings so that the separating is thmuses and hard lava floors 
were overflowed, one or two islands were left, and finally these also were 
drowned. The lake was nearly 1900 feet long by 14'50 feet wide. 

By analogy with June 1912 and some other occasions a change was 
looked for about June 22 the time of solstice. Before that the lake had 
lowered slig'11tly, but now it began t o rise and to increase the number and 
vehemence of its fountains, reaching a level less than 140 feet below rim 
of pit. Always the ma in upward gushing was at the southeastern source 
where .in May there .had been a circular pond. 

Here there was hot bubbling and Urn bright zigzag lines streamed slowly 
outward between blistering and flaming scum patches, the skin moving out 
across center of pit and drawing away to right and left where the <;rust 
became darker and broke along fewer and straighter lines. Towards the 
margin the big· fountains asserted themselves, breaking and engulfing this 
crust, making jets and puffs of violet flame and brown fume and dashing 
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violently against the walls. To leeward of the pit the invisible fume from 
the fountains was noxious and suffocating. 

At the end of June the lava lake was 128 feet below rim and a station­
ary ccndiUon was reached. Large grotto domes were built more than 25 
feet high. Slab ramparts were piled up on one side resulting from incessant 
s liding of crusts from lake to shore as the lake rose and the currents moved 
shoreward. The chief current was a great open spiral from southeast 
source to the west, north , and east, superposed upon a steady streaming 
outward radially froni the source region. 

As stationary c-onditions were reached, there came a time of border 
spalshing over the rampart, overflows poured into the southwest c.riasm 
behind the buttresses and pinnacles there, and then the big grottoes werP. 
built. Central fountains appeared, migrating to the west wall. A bench 
wider than before formed near the eastern source region. 

JOURNAL, JUNE, 1923 

J'une 1. At 5 p.• m. the l:wa lake was lovr,er than on the previous day, 
th.e island standing 12 feet above the liquid. There was very slow stream­
ing northward from the southeastern wall. One fountain was playing in the 
northern region and from four to seven fountains formed from time to time 
t owards the west. There were three border fountains a long the west wall, 
one of these in a grotto behind a curtain of stalactites. 

June 2. At 2 p. m . the black ledge appea red fifteen feet high and the 
dark splashings from. tlle fountains extended up the cliff for from fifteen to 
twenty feet hi ghe r in places. The is land was fi fteen feet high and rather 
lumpy and small. Five or six fountaining patches were in action in the 
southwestern region and against the west wall. There was the usuals 
southeastern bubbling and outward streami;::g, and a current towards the 
northeast bank was noticeabie. There was fume from the s-outheast bank 
and over the founta ins. In the southwest chasm avalanche debris lying on 
the floor appeared just as it had been the previous week. 

Ju ne 3. Conditions were much as before and at 9: 20 a. m. a study of 
the fountain developm1::nts was started and carried for two hours. The black 
ledge appeared 20 feet high, there was outward streaming from the south­
east bubbling region, a swarm of foun tains played against southwest wall 
of pit and a fountaining patch lay aga inst the west wall. The island was 
twenty feet high . A bright edge a round margin of lake showed temporary 
subsidence. 

Numbers of Fountafos -changed as follows: 

9: 20 a. Ill. 8 fountains. 
9:25 " 2 
9:35 4 
9 :40 5 
9 :43 5 
9:47 9 
9:53 4 

10:05 8 
10:12 5 
10:15 3 
10:20 2 
10 :26 3 
10:30 4 
10:35 2 
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-10: 42 a. "in. 
10:45 
10:47 
10:50 
10:55 
11:00 
11 :02 
11 :05 
11 :07 

5 fountains. 
4 
5 
3 
4 
5 
3 
2 
3 

T.his progress represents counts of actual fountaining patches apart 
from small bubblings. What actually happened was as follows: 

At 9 :25 a. m. streaming was straight away from all the weste1n walls, 
lake was rising and two wall fountains bombarded west and southwest 
banks. 

At 9: 35 a. m. the wall · fountains continued a nd two new fountaining 
patches developed northwest and southwest of the island which lay in the 
south central part of the lake. These new fountains became tumultous 
and fumy. 

At 9 : 40 a. m. a fountaifiing patch northwest of the island, about w.here 
the southwestern well lies under the lake, migrated southward and all the 
southwestern fountains united in a big display n ear the wall of the pit. 
New fountains dev,eloped southeast and northwest of the island. 

At 9 : 43 a. m. the southwestern fountains all merged against wall of pit 
accompanied by hundreds of bubblings on a large scale. 

At 9 : 47 a: m. a new group of five fountains developed in southwestern 
part of pit somewhat to the west of the well locality, forming a line trend­
ing southwest, the fountains being progressively bigger from northeast to 
southwest. In 5 minutes these settled into a large tumultuous fountaining 
patch migrating to join the southwestern wall fountains. •rwo new patches 
formed along south wall of pit. A total of nine fountains decreased to four 
by merging. 

At 9 : 53 a. m. a new fountain in the southwestern region was increasing 
in size and 

At 10: 05 a. m. this fountain had developed a line of fountains with 
brown fume, flames and much blowing; this line moved to the western wall 
and a new fountaining patch developed 200 feet behind it and migrated in 
the· same direction. The direction of migration of both of these was en­
tirely different from that of the fountains at 9 : 40. Two fountains appeared 
against the southeast wall. · 

At 10 : 12 a. ru . a big fountain'ing patch developed south of the island and 
others were moving toward southwest wall. Tte repeated evolution of foun­
tains about the southwest well locality suggested that lava was rising there 
as well as a t the southeast well. The north and northeast walls remained 
free. from any big fountains, but the crusts kept creeping against those 
walls and piling slabs against the banks. 

At 1015 a. m. there was general multiple fountaining against southwest 
wall and one fountain against west wall. At this time the streaming from 
east to west on the surface of the lake, was met by a conflicting current 
from west to east that arose in the southwest source region. The stream­
ing was radial and outward from that region. A strong current moved north­
ward on the west side of pit and the stream outw&rd from the southeast 
source was bent northward. 

At lQ :20 a. m. the southwest wall fountains ceased activity and a new 
fountain developed west ot the southwest well. 
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At 10 : 26 a. m. the· new fountain had developed into two big fountaining 
patches migrating towards the · southwest .chasm, w.hile a constant fountain 
played against the west wall. 

At 10 :30 a . m. the two southwestern fountains merged and a new one 
formed at the s-outhwestern .center and migrated after them. From the 
island region there was a rapid ru sh of currents in the direction of the big 
fountaining patch. 

At 10: 35 a. m . t he big patch expended itself against the wall just north 
of lhe southwest chasm, and a new patch started at the southwestern 
center. All this time the black ledge remained about fifteen feet high and 
no marked rising or fa lling of the lake occurred. 

At 10: 42 a. m. there were four fountains in an east-west line southw,est 
of center of pit, and one fountain agair.st west wall. 

At 10 : 45 a . m. there was a big fountaining patch against south wall and 
the southwestern fountains had merged. In this counting of fountains small 
bubblings which happened here and there on the lake and at the border are 
not counted. 

At 10:47 a. m. there were five fountains and 
At 10: 50 a. m. a southern patch migratGi d west along the wall and the 

southwest ern fountains migrated to the wall and merged together. 
At 10 : 55 a. m . there were four fountains , increasing 
At 11: 00 a . m. to five and 
At 11 : 02 a . m. four of these ;uerged with much tumult against south­

west wall. The backflow from the southwestern region towards the south­
east well had now ceased. 

At 11 : 05 a. m . t here were two fountains and 
At 11 : 07 a. m. a third developed in the usual place. 

June 4. At 9 : 30 a . m. lake was lower with bright edge around margins 
indicatihg subsidence, and the black ledge of May 20 was forty feet .high. 
The island had subsided with the lake and was only two feet above it. A 
continuous big fountain was in action on the western side of the island, and 
a tumultuous swarm of fountains was shifting position in sou thwest corner 
of pit. A temporary fountain formed against west wall and from two to 
five fountaining patches in all were counted. 1'1,e southeastern bubbling 
and outward streaming remained as before and the tendency to develop 
lines of southwestern fountains continued. The island r emnant was covered 
with s labs on the upstr eam or eastern side, and with spatter on the down­
stream side. ·The island looked as t hough its overturn had been due to 
pressure from the east and the fountain on the downstream side of the 
island appeared to owe its presence to release of pressure o-ccasioned by the 
eddy. The curl'ent past the island was increased in velocity by the suction 
around the southwestern fountain s. At 9: 50 :.,,. m. th~ island fountain 
ceased action and a backward current developed in an easterly direction. 

J·une 5. At 9 : 30 a. m. the lake was 176 feet below rim of pit and the 
black ledge was 30' f1::et hig.h in places. The island was about four feet high. 
Streaming was swifter than before, there was great variability in the faun· 
taining, from one to eight fountains being counted, including border foun­
tains against north, west, and south walls . Travelling fountains sometimes 
started at ihe southeast source region. The fountain a t the island was in­
constant. A zone of thin wrinkled s.kins moved across .center of pit w.hile 
on either side there . w ere angular blocks of crust bordered by bright lines. 
In places the black ledge had caved away extensively. 
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During the previous night there had been alternations in brightness 
from brilliant to very dull at the pit. Now the c~.use of this was seen to 
lie in fluctuation of fountaining. One travelling fountain was observed to 
migrate fully 1200 feet from the southeast source to the southwest line of 
fountains; these in turn. migrated to the bank at the southwest chasm. 
Immense turbulent fountains suddenly broke out in the northeast central 
area and migrated toward the north wall. One central fountain was seen 
to die away sluggishly in the northern region. 

At 9 p. m. about nine fountains were in action especially around edge 
of lake. T he island was small and low. Many blobs of bright flaming spume 
were thrown up by the fountains against wall of pit. The slop would lodge 
on the bank and burn with a yellow flame for from one to two minutes, 
like a piece of waste soaked in oil. Other flames were observed over border 
fountain of violet color. The burning blobs were seen repeatedly. Foun­
taining was very variable being sometimes reduced to only one patch and 
the only light over the pit at such t irues was from the southeast source 
bubbling. At this source there were black nodal skins with a dispersion 
pattern of bright lines radiating from the nodes. 

June 6. At 3 p. m. the island was small and about two feet high. Num­
ber of fountains varied frnrn two to five and bright blue fume rose above 
them. Wall of pit was scarlet with iron oxides where the black ledge had 
fallen away. 

June 7. At 11: 30 a. m. the number of fountains varied from none to 
four. A black current from the southwest region was observed, meeting the 
outward streaming from southeast source. East of center of pit there was 
a nodal patch of crust toward which currents converged from all sides. A 
debris slope of r ed rock lay in the !alee southeast where the black ledge had 
caved in. T.here was some excessively turbulent fountaining against south 
wall of pit, with inru~.h of currents, many hot bubblings and five or six 
large fountains. This fountaining lowered the lake in its vicinity so that 
the island, which had been a mere crust flush w;th the lake was left stand­
ing two feet high. 

June 8. At 9: 30 a. m. t.he black ledge appeared at least 45 feet h igh in 
places and the lake was lower than before. Four fountains were in action, 
two of them at arched grottoes southwest and west. Tlle island had dis­
appeared. The southwestern grotto was a splendid semi-circular a rch of 
rounded spatter 25 feet high with a continuous big fountain inside and 
steady inward rush us though there were a cascade below with the liquid 
pouring down a sinkhole. The location of this grotto corresponded with the 
southwest wall vent, just east of the pinnacles. The border grottoes kept 
up steady action when all the central fountains died out. Small cen tral 
fountains were seen to play about the southwest well locality. The black 
ledge .had fa llen away still more, and everything indicated subsidence. 

June 9. At 8:30 a. m. there were from one to three fountains and the 
large southwest grotto arch had fa llen in. Lake was lower leaving the 
black ledge more than fifty feet high and more fallen ·away than before, 
revealing reddened walls behind it. Some new debris had fallen on the 
southwest chasm floor, probably the product of three small earthquakes 
recorded on the previous day. Because of the few fountains there was 

.notably little fume over pit. 

J·une 10. At 11 a. m. there was no evident change in level of lake. 
There were one or two border fountains and the positions of fountains had 
somewhat changed. The southeastern bla,ck ledge avalanche debris on top, 
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and also the northwestern. Both of these parts of the black ledge pro­
. truded from the wall. There . was the usual outward streaming towards 
center of pit from southeast side of lake. At night the pit appeared darker 
t.han usual, with only one or two fountains in action. 

J,une 11. On this day the activity of the lava. pool was sluggis.h. 
June 13. At 8 p. m. there was slow streaming radially in all directions 

frnm a crust on the surface of the la ke that lay over the southeast som·ee 
vent.· One fountain was playing in the southwest central part of the lake 
and two border fountaining patches bomba rded the northeast and northwest 
walls. 

June 14. At 4 lJ. m . the lava appeared to be rising slightly. One foun­
tain was seen to play for a short time in the southwestE}.rn region and one 
border fountaining patch washed the base of the northwest wall. The 
streaming was toward the southeastern source from the region of the north­
eant border of the lake, and aw;i,y from that source toward the west. 

June 15. At 10 p. m. the liquid appeared about 25 feet below the top 
of the black ledge. The streaming was westward from the eastern side of 
the lake, and there were some stationary crusts su:.:-rounded by bright lines 
whence these streamings seemed to depart -centrifugally. There was bub­
bling alon!f the bright lines, and small blisters in these crusts were seen 
i-o emit flames. There were only one or two 'fountaining patches, sometimes 
southwest of center of pit, sometimes at the northeast wall, and sometimes 
at the south wall. The gas pressure seemed less than it had been a week 
before. 

June 16. At 9: 30 a. m. the. fountaining was weak and there was very 
little source bubbling southeast. The lake surface as a whole was highe,· 
than the previous week, the black ledge app·earing over 20 feet high. 

At 3 p. m. there was notably little activity when the pit was first in­
spected, but the fountains increased, developing some violence and spraying 
action, notably southwest of center and along western border. In the even­
ing the pit was rather dark• showing decrease of fountaining activity unt il 
there were almost no fountains 

June 18. At 9: 20 a. m. the lava J·evel was slightly higher with the 
black ledge ·exhibiting only 15 feet of height above the lake in places. 
There was a line of fountains westward from the southwest central region 
one of them large and tumultuous . From the southeast margin of the lake 
there was steady outward streaming with small bubbling. The rest of the 
lake was covered with skin and crust, in patc:res, separated by bright lines, 
the crusts migrating to the banks where they were broken up and the 
blocks sank. There was blue fume over the fountains and some whiter 
fume rose from the southeast ledge. 

June 19. At 10 a. m. there was hot streaming towards the southwes t 
region where from three to five fountains were in actiOI\. The black ledge 
near the southwest chasm had slumped and a heavy mass of debris had 
fallen on the floor inside the chasm niche. Elsewhere the black J·edge 
appeared to stand from 12 to 16 feet high. At the southwest chasm the 
ledge stood only 10 feet a bcve the lake as though the pinnacles, the floor 
of chasm, and the ledge had all faulted downward together. Along the lake 
edge northeast there were piles of broken crust. The skin on surface of 
lake showed the "watered silk" pattern and t.here were small border foun­
tains southwest. 

June 20. At 8: 30 a. m. there was no apparent change of level and a 
line of four big fountains extended west from the southwestern center. A 
shoreline border,ed by a narrow ledge a foo t or so high had formed along 
tlre eastern and southeastern border of the lake. There was bright-line 
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streaming from standing skins in the southeastern part of the Jake and the 
usual outward streamiug poured from the east bank. A small border foun­
tain was active on the south shore. Five fountains were the maximum 
number counted at one time. The skin wa.s thin and the heat radiation 
strong. 

June 21. At 9 a . m. the crust was thicker and the heat radiation less. 
The lake was higher, so that the black ledge appeared 10 feet high north­
east, 6 feet high south, and one foot high west-southwest. Seven fountains 
were in line southwest of •center and an active grotto had formed against 
southwest wall of pit east of the pinna-cles. The line of fountains migrated 
to form a conc·entra tion of bubbling against the southwest bank where they 
died away. Then there was a rising spell and the lake became flush with 
the top of the western ledge. After about five minutes a small fountain 
broke into action in the southwestern regioil and this started a line of 
travelling fountains which developed three violent pa tches throwing up puffs 
of brown sulphur gas and flame which condensed to blue fume above. This 
action lasted for fifte en minutes. At the southeast source there was a 
tendency to form fiv.e or six radial carpets of crust in long bands of skin 
marked with longitudinal lines in the directions of the outward streaming 
currents. 

During the rising spell thick crust areas were seen to be a1,ched by gas 
pressure, and thes·e would break along straight cracks. T.he lake was 
notably rising in coincidence with the solstice. New sets of travelling foun­
tains started about every twelve minutes ; these would relieve pressure and 
cause temporary subsidence of the surface. T.he southeastern sour,ce bub­
blings were notably larger than on the previous day. There was continuous 
noise of crunching crusts. T.he transparent gas from th e fountains to lee­
ward of pit was insupportable. 

June 22. At 9: 30 a. m. the lake was one foot below the southwest chasm 
floor and the black ledge elsewhere averaged only 5 feet of height above 
trre lake. On the northeast side a ne w bench of piled slabs had formed 
under the black ledge. Foun,tains southwest increased in number from 
three to twelve, and largo fountains developed bombarding the wall to the 
north. For an hour from seven to thirteen fountains were in action and 
this loss of gas lowered the lake level three fe et. 

On the previous evening t!leven founlain s had been counted and the pit 
was brighter. Now there was increase of southeastern bubbling, of speed 
of current, of heat and of thinness of skins, all accompanying the marked 
rising spell which occurred just at the solstice. 

A small border shelf had formed all around the lake, its width from 
three to twenty feet, widest opposite the southeastern source bubbling, and 
built up in places from on:e to four feet above lake level. It was wide and 
low at the southeast; narrow and lumpy with spatter south, southwest, west 
llnd northwest; wider and covered with piled slabs north, northeast and 
east-northeast. There was a general set to the current in a clockwise spiral 
from the southeast source with the heaping of slabs at the · end of the cur­
rent along the northeast shore. It seemed probable from appearances that 
the southw,est wells were feeding the lake as well as the southeast source. 
Thie process of .heaphfg slabs on the northeast bank was a sign of rising 
lava. Each slab shoved out on the shore from the crust over the lake made 
the heap higher than before, and it was necessary for the lake to rise higher 
before a new slab could be shoved on top of the last layer of slabs. · 

At 11 :30 a. m. the old black ledge of May 20th was about four feet 
above the lake toward the south and west; northeast however the slab 
rampart was piled up almost level with the black ledge. 
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At 8 p. m. there were from seven to elev-en fountains including increas­
ing numbers of border fountains west and north. The .pit was bright. 

June 23. From a distance increased blue fume of fountains over the 
northwestern part of the pit was noticeable. Harmonic vibration was in­
creasing at the observatory ·seismographs. 

At 8 p. m. the la.va lake appear,ed higher,the southern bench was being 
built up by overspatter and the northeastern slab rampart was overflowed. 
There were ten or more fountains and the southeastern source region ap­
peared to, have higher gas pressure. There were small bubblings in the 
center of the lake, a line of big wall fountains made banners of flame north­
east, and other wall fountains changed position in the western region. 
Occasional central fountains formed in single patches which migrated to the 
wall. The streaming that radiated outward from the southeast source 
sitowed radial bright lines in an inner circle which were very jagged i outside 
of this there was a darker area of polyhedral crusts bordered by straighter 
lines . Over the region of tb:e southwest well an occasional small fountain 
would form, but not any lines of big fountains. 

There was very marked change on this evening in the habit of fountain­
ing. There was change from central fountaining to wall fountaining in 
general. There was the development of big fountains northeast where the 
slab piling had be·en, and this had been dominant all day as shown by the 
blue fume at that place. 

June 24. From 3 to 4 p. m. it was found that the lake had built a 
rampart of slabs athwart the opening between the two eastern buttress·es 
at the entrance to the southwest chasm. This rampart stood at least five 
feet above ihe southwest chasm floor, and there was hardly any of the old 
black ledge to be seen. The lake appeared to be about 140 feet below rim 
of pit. 

At intervals the fountaining mechanism was similar to that of previous 
night, but the large north grotto was dead and a line of big wall fountains 
developed northwest. Around the edge of the lake southwest and north 
there was much small bubbling and long spells occurred without big fountains. 
Possibly a flow was pouring into the southwest chasm. There were folds 
of skin piled on the eastern ledges at the edge of the lake and spatter 
ledges .had formed on the north and northwest. 

Between 3 and 3: 30 p. m. from one to seven big fountains were seen, most­
ly along western border. At 3: 40 p. m. four patches of wall fountaining devel­
oped at the northwest which merged with great violence and showed shoots 
of red flame and brown fume amid tumultuous sprayings. This fume curdled 
above to blue smoke. In another patch of f.ountains seen in the s.hadow 
against west wall of pit the flame banners were violet in color. Repeatedly 
large purple flame were seen and were noted as unusual. 

June 26. At 3 p. m. the lava was still rising and crust ramparts were 
built up arnund the lake from four to five feet high. There were two central 
fountains and two large northern border patches of fountaining. 

June 27. At 4 p. m. the lake was overflowing its rampart along the 
southern shore. In other places the rampart was built up five or six feet 
a bove the ledge. There was a northern border fountain and another along 
ihe rampart at the entrance to southwest chasm. 

June 29. At '5: 30 p. m. pit was quiet with rising tendency still in 
evidence. Some lava had recently poured over the embankment to the south­
west chasm floor. There were four border fountaining .patches west and 
northwest and no central fountains. 

June 30. Measurement at 11 a. m. made the lake 128 feet below rim. 
The lava was now nearly stationary, building spatter and slab ramparts, and 
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oven grottoes. About seven high ovens had been formed along the wes t 
and northwest shore, with their activity shifting. From four to six fountain­
ing patches were counted, some of th em central ones. There was 
the usual outward streaming from the southwest source. A broad shoreline 
bench had fo rmed there, crescen t-shaped in plan. There were other wide 
benches at the southwest chasm and along t h northeastern and northern 
shores . The old western buttress or pinnacle now stood only about twenty 
feet above the lake. Some of th e grotto ovens were twenty feet high, but 
the general heig.ht of the spatter ledge was about four fee t abov,e the lake. 
There i:lad been overflowing into the southwest chasru, but the ris ing in 
general had been slow. The noises were of splashing and crunching. An 
occasional fountain formed over the southwest source. The slab ramparts 
were still mostly towards th e north and ea t . The pit was clear, with fume 
chiefly over t he active fountains. 

L AVA M EAS U R E M ENTS 

Measurem ents of depression of the mobile lava column, made with 
tr::i.nsit, ref i::rred to nort heast station -on rim of Halemaumau pit (3716 feet 
ubove sea-level), for the month ending June 30, 1923, including floors of 
bench magma and liquid level of lake magma, we;·e as follows: 

Dai.e Time Mean Lake Lake Southeast Lake West 

May 20, · ·····- ··-· ·--- · 148 feet ··· ·· ·······-·· -·· --------·-·····--
June 5, 9:30 a . m. 178 " 176 feet 180 fe et 
June 19, 10 :00 a. JU. 166 " 164 " 167 " 
June 30, 11 :00 a. Ill . 129 " 130 " 128 " 

Progressive changes in mean lake level were as follows : 

May 20-Juue 5, 16 days, lake sank 30 feet, averaging per day 1.9 feet . 
June 5 -19, 14 days, lake rose 12 " " 0.8 " 
June 19 - 30, 11 days, lake ro.se 37 3.3 " 

Monthly changes of bottommost part of pit floor for one year 
July 1922 were as follows : 

July 
August 
September 
October 
NovembPr 
December 
January 
February 
March 
April 
May 
June 

Lava inflow 
Slight slumping 
Lava inflow 
Lava inflow 
Inflow and uplift 
Inflow a.nd uplift 
Sinking and recovery 
Stationary 
Uplift and inflo w 
Uplift and inflow 
Rising and sinking 
Sicking and recovery 

SEI SMOMETRIC RECORD 

+ 70 feet 
- 29 " 
+100 ,, 
+ 6"5 " 
+ 73 " 
+ 73 " 
+ 31 

0 " 
+125 " 
+ 143 " 
+ 60 " + 40 " 

from 

During th e month ending midnight June, 30, 1923, thirty-two local earth­
quakes and five teleseisms were registered at the Obs·ervatory. These a nd 
other earth movements are ·exhibited below. Distance of origin when in­
dicated by the instrumental record is stated in English miles. Time i s 
Hawaiian Standard of meridian 157° 30' vV, 10 h. 30 m. slower than Green­
wich. 
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Local Earthquakes. 
June 3................ 9: 30 p.m. 

5 ................ 7:48 p. m . 
11:46 p. m. 

6................ 6: 29 a. Ill. 

8 ..... ........... 1:49 a. m. 
1 :55 p. m . 
4:13 .p. m. 

9 .............. .. 1:40 p. m. 
11: 35 p. ill. 

10 ................ 9 :59 p. ril . 
11.. .............. 10 :13 a. m. 

4 :03 p. m. 
12 ................ 9 :24 a. m. 
13 ................ 4 :41 a. m . 

9:00 a. m. 
5: ·59 p. m. 
6:01 p. m . 

14.. .............. 6 :30 .p. m. 
7:14 p. m. 
8 :06 p. m. 

1.1:40 p. m . 
16................ 2: 50 a. m. 
17.. .............. 3:35 a. m. 
19 ................ 4 :51 p. m. 
20 ........ .. ...... 1 :,13 a. m. 

2 :11 p. m. 
2:16 p. m. 
9:21 p. m. 

21.. .............. 2 :52 .p. m. 
23 ..... .. ......... 7:06 a. m. 
27 ................ 11 :16 a. m. 
30 .... .. .......... 1 :04 a. Ill. 

Teleselsms. 

Very feeble . .. 

Slight, distance about. 2 miles. 
Very feeble. 

,, 

June 1.. ........... ... 7 05 a . m. Slight. 
10 02 a. m. 

17 ....... ...... ... 10 20 p. rn . distance 2500 miles. 
19 ........... ..... 1 00 p. m. 
21.. .............. 8 49 p. ill . 

Spasmodic Microtremor. 
This type of tremor was slight throughout the month. 

Harmonic Microtremor. 
This type of tremor decreased from moderate the first week of the 

month to s light June 6 and 7, very slig.ht June 8 to 20 increasing to moderate 
June 23 to 27, and becoming slight thereafter. 
Microseismic Motion. 

The amplitude of microseisms was slight throughout the month. 
Tilting of the Ground. 

By weeks this movement was as follows, expressed as angular change 
and dir•ecti-on of motion of the .plumb line: 

June 3- 9 .................... .... 3.6 seconds N. 
10-16 ........................ 1.4 E. 
17-23 ...................... .. l.l NNW. 
24·30 ........................ 1.1 SW. 

T . A. JAGGAR, 
Volcanologist. 
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All exchange• ah ould be addressed to 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano Houoe P. 0., Hawaii. 

_The Observatory i• equipped with the following 
1eismometrlc Instruments rebuilt at the station in 
191 8 for the special needs of vol cano research : two 
Bosch-Omori pendulums, high-speed registration of 
local earthquakes; one opticall y recording seismo· 
Fal>h for ~i~tant earthquakes; one clinograph r egister­
oni; E-W t1ltmg of. the ground. A vertical comppnent 
,ei s_mograph was 1n December, 1918, set up in ex­
perimental operation. These are seated on concrete 
piers in a closed basement r oom h aving practically 
COJ?St~nt t emperature, beneath th e chief Observatory 
bu1ldmg near the h otel. Time is referred to a rated 
chronometer, checked at intervals by wireless signal 
from the Pearl Harbor Naval Station . The chrono· 
mo~_er is loaned by the Univers ity of Hawaii. Ha­
wa11an standard time (H. S. T .) is 10 hrs. 30 min , 
alower th an Greenwich time. Observa tory Lat. 19° 
25' 54.2" N.; Long. 155° 15 ' 39.2" W.; Elevation 
1214.6 meters (3985 feet) . 

HAWAII NATIONAL PARK. 

This p srk _wa s created by act of Congress August 
1, 1916, and mcludes three famous volcanoes-Kilauea 
And Mauna Loa on Hawai i and Haleakala on Maui. 
Frequent passenger steamers ply between these islands 
and Hon olulu . 

Halea.l<ala Section-Haleakala, "house built by the 
~un , '' a peak more than 10,000 feet h igh, carries an 
immense. fissure-like crater 8 miles long and 3 miles 
wide, with walls 2000 feet high. Here, as well as 
on Maunn Loa . an,d 1':inuna K ea, grows th e Silver 
Sword (A:rJ;_yro:uphmm). Th irteen volcanic co nes lie 
w~ olly w1 tl1111 the <:rater , some rising nearly to the 
he1ght of the summ it. The scene at sunri se is mar­
velousl y beautiful. 
. Wailuku is the point of departure, automob iles tak­
ing the t raveler to Olinda, a summer residence set­
tle!'lent 4043 f~ei high . After 2 hours drive to this 
pomt, •addle horse. are taken to the summit a ride 
of. 3 ½ ho1irs . . H ere is a fine concrete resi house. 
b'!-1lt . by the c1tlzeno of Maui, an" fully equipped 
W'lth iron bedo, blanket., otove• an ~ '•ing utensil•. 

Kauna Loa Section-Maun& 1 , . . ., vast dome 
18 ,675 fe et high, reached thro•· 1 foreet■ of Ha· 
,,..HUl mah nran y (kna) an_d trP.t ern, then up bril• 

li antly colo r ed lava elopeo, h as a eummit crater S 
miles long by 1 ½ miles wid e, with walls 700 feel 
hi gh, and when in action fountains of fire froth nro 
h ere jetted 500 feet into the air. Every five or t en 
years splendjd apectacles of lava eruption are staged 
on the mountain, sometimes from the lower flanks. 

There are t r aits on the Kona side, and also from 
th e southwest, but the usual and best route is with 
saddle mul es from the Kilau ea section to Puu Ula­
ula (9800 feet), a ride of six hours. Here there 
is a full )' equipped cottage with stables and water 
supply. F r om this point on the second day a four­
hour ride takes the visitor to the summit cra.ter, 
where there is water. A ri<:ht of way within the park 
connects Kilauea with Mauna Loa, where eventually 
a r oad will be constructed. The views are gloriou1 
and the chasms, cones and contorted lavas indeecrih· 
ably chaotic . 

Kilauea Section-The lake• of foaming fiery lava 
within the crater of K ilauea form the most opec­
tacular exhibit in the Hawaii National Park, if not 
in the world. The pit of fire, Halemaumau, i• inaide 
of th e ma in crater , at the apex of a br oad, flat, inner 
cone, Kilauea is a dome volcano 4000 feet high, 
overridden by the lava slopes of Mauna Loa on 1.h• 
west. so that it seems but a spur of the greater, and 
perhaps younger, slag-heap mountain . 

The Kilauea Park and th e inner pit itself are 
both reached direct!)' by automobile from Bilo, the 
second city of the T err itor y of H awai i , and thert 
are excellent hotel accomm odations. The di stance 
from Hilo is 30 miles,. Within the park there are 
15 miles of r oad s and about 20 miles of trails. As 
shown on the map, there are a dozen ancient p its 
within the ar ea of t he park, as well a s cones, cavern ■ 

and hot solfataras and a str ange de sert wh ere lava 
fl ows have p oured out of cracks as recen t ly as 1 92 0 . 

'l'he li ve p i t of H alemaumau is easily a ccessible 
ancl not d angerous. Frequently one can wal'k to the 
actu al edge of th e ·splash ing, fountaini n g lava lakes, 
the la va column rising and fa lling from year t o year 
so that its most d istinctive char acter is ceaoeless 
change. At ni ght t he spect acle is full of marvelous 
color, a nd the region i s a paradise for artists , photog· 
r aphers and naturalists. 

The several sections are under the contror of the 
National Park Service of the Depar tmen t of the In· 
terior . The United States '\.Veather B'ureau main ­
tains the H awa iian Volcano Observatory, which 
stands on the brink of the ~eater crater within 
the Kilauea Park. 
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VOLCANIC CONDITIONS IN JULY 

Activity of Hai,emaumau. 

At t he beginning of July th e re was a slight s inl.:ing back of t he Jiquiu 
Java la ke in Ha lemaumau pit from the level 128 fee t be1ow r im which bad 
lJeen recorded June 30. Sometimes nin e la r ge fountain pa tches wer e in 
action at once a nd those at the Ja k e margin we r e buil ding arch es of spatter 
ove r g]ow ing gr ottoes, some of t he ha lf-domes so form ed being more t han 
25 feet h igh . 'fh e borde r black ledge became ten feet h igh in places , and 
t em porari ly a s ubm er ged sou thern island appeared a s a stationary pa tch of 
clus ter ed crusts. 

On July 4 t here was r ecovery of the lake to a level only 127 feet below 
the r im of pit and th e is land disappea red by July 6. T his was t he m aximum 
h eigh t attained durin g ih e r ecen t r ise. T.h e pit was now occupi ed by a 
vas t Ja ke of r estl ess molten lava some rortv-fi ve a cres in exten t . On Jul v 7 
t h e la ke was falling and by the 9th it was 150 fee t down, and th e str eaming 
which had been ou twar d from t he southeas tern source· w ell for many weeks, 
on th is da y r eversed its di rection. 
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The second week of the month produced a temporary nsmg spell and 
the maximum number of foutains increased from about four July 10 to twelve 
July 16. The liquid lava welled up at the southern sources and streamed 
westward and northward, and big gushes of gas, spray and flame would 
burst out in the lake in t he region away from the source wells against the 
northern and western banks. Arched grottoes on the margins tended to 
form, break down and r eform according as the level remained stationary. 
lowered or rose. There were spells when southwestern source wells were 
d,.nuinant and th e currents were northerly, and other more common spells 
when the hot southeastern bubbling well controlled the situation. Skins 
over the lake were thin and blistered, the bright lines were numerous and 
radiated from the southeast source, fountains were nosiy and violent in 
lines moving northwe~t and southwest and on .July 16 a small avalanche 
was seen. 

During the third week the lake remained stationary, heat increased and 
the number of fountains increased so that sometimes twenty might be 
count3d at one time. The ia.ke rose seven feet and sank about an equal 
amount. A slight fluctuation of about six feet means a volume change of 
some 800,000 cubic feet. One or more glowing grottoes continued in action 
and the brilliant patt '.! rn of bright lines seen at night was intensely 
spectacular. 

On July 26 a pronounced subsidence of nearly 20 feet took place until 
t he lake was 166 feet b3low rim. Then the benches started collapsing and 
sinking ,continued for a few days. This made no great difference in the 
appearance of the pit except that the black ledge around the margin was 
revealed to a hight of 50 feet or more above the liquid lava. 'The fountains 
continued to explode with much violent spraying and flaming in from four 
to nine .patches. 

In the early part of the last week of the month there was diminution 
in the number of fountains from eighteen to eight. On July 25 large grottoes 
were forming and the bonier bench was growing, and in one pla-ce a regular 
rhythmic fountain had daveloped . 'rhe pit was now very bright at night and 
the fume was thin. 

•.r.hroughout July as in June there was a single large Jake filling the 
whole pit. The level of the lake fluctuated slightly with a downward net 
movement for the month. 

JOU RNA L, JULY, 1923 

Ju ly 3. At 9 a. m. there were three to nine fountains of varying in­
tensity chiefly under south, southwest, west, and northwest banks, though 
migratory central ones appeared in the southwestern pa rt of the lake. 

The island in the southern part of the lake had risen several feet since 
the day before, a nd was still covered with broken crusts. The fume was 
thin, mainly from the fountains and grottoes, which was quite blue in con­
trast with the small amount of white fum e from the southeastern bench and 
the island. 

The lava was welling up in the southeast source, which was marked by 
thin skins with some bubbling and much heat, and radial streaming. Along 
the north bank there was some breaking up and sinking of crusts. In the 
north and northwest parts of the lake, away from the bank there were thick 
crusts with hardly any streaming. As a whole. the Jake seemed quieter, 
with thicker crusts than the day before. Sounds · were mainly th e splash 
of fountains, with some hissing along the northeast margin. 
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July 4. At 9 a. m. the fountain activity was still along the west edge, 
though .it had ·moved north since· the day befo're. There was also occasional 
fountaining under the northeast bank. The number of f-0untains varied 
from three to nine. Those of the southwest part of the lake were decidedly 
weaker than previously. The direction of streaming was about the same 
as bef-0re, but a trifle faster. The fume continued thin. Crusts were thin, 
and the heat was strong, almost unbearable at the transit stations on the 
east and north edges of the pit. 

'The lake t hreatened to ·overflow the northeast bench in several places 
at 9 a. m., but sank later in the morning. 'The island was still rising, and 
was larger than before. 

July 5. The fountains were moderately active, with four to five border 
patches and up to two central ones. The patches along the west 
bank were further south than on the 4th. The fum e from the island was 
thicker than before, but that from the lake continued thin. The source -of 
streaming had moved further south, and a moderately strong current flowed 
along the margin northward. The crusts were thin. with moderate to str-0ng 
heat radiation. There was no material change in the appearance of th e 
benches and ramparts. 

July 6. The fume from the lake was thicker, mostly from the fountains, 
, with a little from the crack between the south_east wall and the bench. The 

fountains were variable, and at times strong. There were up to seven 
central founta ins in the southern part of the lake. The island had vanished. 
T,he crusts were thicker, and the heat radiation 'less strong than on July 5, 
otherwise conditions were similar. 

July 7. At 10: 30 there had been marked sinking of the lake, with 
collapse of benches on the west and southwest sides. A small avalanche 
took place on the west side. There was one constant border fountain on 
the west side, ancl a few occasional central ones in the southern .part of the 
lake. 'The main sources of fume were the west fountains and the southeast 
bench, but many minor sources gave the lake ::t hazy appearance. As a 
whole the fume was thicker thar. before. The main streaming was due 
west from the southeast source. 'rhe crusts were moderately thi-ck, and 
th e heat radiation moderate. 

July 8. At 3 p. m . the lake had fallen further, and there had been some 
collapse of benches all around it. The fume was thicker. The fountaining 
had shifted to the center of the lake, where there were six active fountain s. 
The only marginal patch was a weak ·one near the southwest chasm. The 
main current from the southeast source was going south parallel with the 
edge. 

July 9. At 10 a . m. the height of the lake had not changed since th e 
day before. · 

There were no active marginal fountains, but three central ones in the 
southern part of the lake with a few weaker ones in the northern part. The 
whole southwest, west. and northwest portions of the lake were crusted over 
a nd inactive, with hardly any fume. The southeast sour-ce of streaming 
llad moved a littl e further north, and the ma.in streaming was slowly toward 
t.he south. • Thickness of crusts and · heat rediation were moderate. The 
sou thern group of fountains were giving off considerable fume of a bluish 
color, while the sources along the northeast, east, and southeast wall wer-e 
giving off yellowish blue fume. 

July 1.0. At 8:30 ll.. m .. there had been no apparent change in the height 
of the lake, or in the conditions of the benches and ramparts. 'The fountains 
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were migratory, starting in the c·enter they moved up to the north ·bank and 
promptly died there. 'Their number varied up to four, some of which were 
moderately strong. 

The streaming was rather sluggis.h with breaking up of crusts. The 
crusts seemed thinner, and heat radiation stronger than for the past few 
days. l'he fume from the margin was thinner, but from the fountains it 
was moderately thick at times. 

·July 11. At 9:30 a. m. there was no noticeable change in benches. 
There was ·one stationary -central fountain in the northern .part of the lake, 
a-nd by it other fountains would start and drift to the northwest bank. 'rhe 
fume from th_e margin was decidedly thinner. Most of the fume came from 
the fountains. The crusts on the Jake were medium stiff, and the heat 
l'adiation moderate. The source of streaming under the southeast bank was 
bubbling, with thin sk'ins. From there the strongest current was toward the 
northwest fountains . Strong local currents along the northeast bank broke 
up the crusts and piled them up as slab ramparts. The sounds were from 
the splash of fountains, with some hissing along the northeast edge. 

July 13. There were from two to nine fountains, of which one near the. 
nor~h bank was strong and constant, while there were occasional strong 
ones in the southwest portion of -the la"ke, and along the southwest margin. 
Heat was moderate and fume thin. There were quite strong currents from 
the southeast source toward the nor th, with breaking up of crusts against 
the northeast and north banks. 

July 14. From 10 to 11 a. m. there were seven to ten fountains, with 
lines of travelling fountains from the center to the northwest, and five or 
more border fountains along the west margin, one of which had a smooth 
grotto of spatter. The streaming started from a ragged edge of -crust on 
the south side of the lake and flowed across the bubbling southeast source, 
t ravelling northward. 'The southwest source showed small bubbling foun­
tains and occasional larger bursts. The grotto building showed stationary 
conditions with a 5 foot ledge on the southwest, a 15 foot one on the south­
east, and a 25 foot on the north. 

July 15. At 5 p. m. the lake appeared 5 to 10 feet higher. The stream­
ing originated part of the time from a border skin under the south wall, 
and at other times from a nodal skin southeast of the center . Over the 
southeast source there was blistering and bubbling. There were ten to 
twelve fountains, some forming perpetual lines tending northwest. Other 
lines migrated in groups of three or four from the southwest source to the 
southwest chasm. Border fountains were few. The stronger fountains sent 
up high spray with violet flam es. The Jake surface was high er and hotter, 
with thin skins. 

July 16. At 10 :30 a. m. the fountains were active, t.here being from one 
to three under the southwest rampart and seven central ones in the· west 
part of the lake. There was one particularly active group about 100 yards 
from NNW station. The fum e was thin considering the activity of the 
fountains. A small amount still -came from the bench under the auto stand. 
There was activ.e streaming from the southeast · source toward the north 
with overthrusting and jamming of slabs against the north bank. There 
was also a strong drift west in the western h a lf of the lake. Along south­
west and west margin the fountains built up grottoes, otherwise the benches 
were not appreciably changed. 

The crusts along the nor theast and southeast ·edges of the lake were 
thin, with strong heat radiation, and in the central and western portions, 
the crusts were thicker. 
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July 17. At 10 a. m. the fountains continued active, with one to three 
border patches and five to swen central ones; the former being near thP 
southwest chasm and most of the central ones in the northern part of the 
lake. Crusts were faii'ly th.in, and 1.he skins in the eastern part of the 
lak e were blis tered. Heat radiation waR strong. The speed and direction 
of streaming was little changed from the day before. 

The piling up of slabs against the I.lorth and east ramparts continued. 
No change in the benches and ramparts were noted and the fume continued 
thin. 

July 18. At 9 a. m . the fountains were still active. Oue marginal one 
near the southwest chasm had built up a large grotto. There were also 
four more in the norfoern pa.rt. Except for the new grotto there was no 
visible change in the ramparts. There was moderate streaming from th?. 
s outheast source along the north margin, with sluggish jamming of crusts 
against the bank, and more moderate toward the west bank. The .beat 
radiation was strong, with thin crusts. Those along the ea.st bank were 
wrinkled. The fountains were noisy, and there was a hissing under the 
eagt hank. 

July 19. At 9 a . m. the height of the lake was practically unchanged. 
Intermittent marginal fountains, up to four, were building spatter ramparts 
along the southwest, west, and northwest margins. The active group of 
central fountains in the north part of the lake continued as before. Other 
fountains were in the southwest and northeast portions of the Jake, totalling 
about ten central fountains. 

Fairly rapid radial drift -continued away from the southeast source, with 
many local currents, especially in the neighborhood of the fountains. The 
piling of slabs against the northeast and north banks continued as usual. 
The fume was thin, mostly from the fountains and southeast bench , though 
a little oozed up through the crust near the north fountains. 

July 20. At 9:30 there were only two groups of fountains, both in the 
northwest part of the iake, totalling from three to six large fountains, and 
a very few small ones. The nature of the streaming and appearance of 
the crusts and fume were very similar to that of the day before. 

July 21. At 10 a. m. the fountains in the north part of the lake were 
small and weak , though still constant. In the southwest they were variable, 
up to four large ones. A strong current flowed from the southeast source 
toward the southwest fountains, and a more moderate one along the north­
east bench , wh ere the crushing of slabs against the bank continued slowly. 
The lake bad been overflowing the bench under the auto parking place. 
There appeared to have been some collapse of bench s in spite of the rising 
Java. The fume from the southeast bench was thinner and whiter than 
before. 

July 22. The fountaining was somewhat variable. As many as eighteen 
were going at once. All but four were central. There had been marked 
building of grottoes along the west and southwest margins. The lake ap­
peared to have fallen several feet since the day before. The streaming was 
away from the southeast source, with strong currents toward the fountains 
and along the northeast bank, where the crushing of slabs against the bank 
continued. The crusts were thin, and the Jake bot. The fume was thin 
considering the number of fountains. 

July 23. At 10 a. m. the fountains were rather constant, up to eighteen, 
most of which were rather small, and in the west central part of the lake 
six marginal ones were rapidly building up grottoes. The fume was a trifle 
thicker, and the lake a little lower than the day previous, otherwise condi­
tions were the same. 
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July 24. At 8: 30 a. m. the heig.ht of the lake was about the same as 
the day before. Some of the grottoes along the west ·margin had collapsed; 
otherwise the benches were unchanged. The number of fountains was much 
reduced, and they were in two groups, one near the north edge consisting 
of three or four rather weak ones; the other group consistad of four much 
stronger ones in the southwestern part of the · 1ake, and one marginal one 
near the southwe::;t chasm. The fume was thin, most of it coming from 
the southwest fountains and southeast bench. The streaming away from 
the southeast source was slow, and the jamming of slabs against the north­
east bank was sluggish. 

July 25. At 10 a . m. there were three large and constant marginal foun­
tains building grottoes under the west bank, and two to three large central 
ones in the southern part of the lake. The north group had practically 
stopped, but a new fountain had appeared in the northeast part of the lake, 
and was spurting spasmodically about eve!·y two seconds. Outside of th e 
growth of grottoes and spatter ramparts, there was no material change in 
the benches. T.he streaming from the southeast source along the south bank 
to the fountains was strong, while along the northeast margin it was slug­
gish. The fume ,continued thin, coming mostly from the southeast bench 
and the fountains. The thickness of crusts and heat radiation were also 
moderate. 

July 26. At 9 : 30 a . m., there had been marked sinking of the lake, with 
some collapse ot' benches on all sides. The fountains continued active, 
though variable, up to six large ones in the southwest part of the lake. Six 
small but constant ones continued in the north part of the lake. The 
spasmodic fountain in the northeast was a little bigger and stronger than 
on the day before. There was a fairly strong current from the southeast 
source toward th e southwest fountains, and a sluggish current along th e 
northeast bank; otherwise no streaming was noticeable. The crusts seemed 
thicker, and the heat radiation milder than the day before. Along the north­
east bank the breaking up and sinking of crusts continued. The fume wa s 
thin, though thicker from the southeast bench. 

July 27. At 10 a. m. the height of the lake was about the same as the 
day before. There had been some local, though no general co ll apse of 
benches. Avalanches t ook place at 9: 56, 10: 03, 10 : 45 a. m. Occasionall y 
as many as six migratory fountains ·,vere observed in southwestern part or 
the lake. The north fountains were constant, though weakly active. Th e 
spasdomic fountain in the northeast was smaller and the spasms less fre­
quent. There was a s luggish drift from the southeast source along th e nort h 
margin, with local currents toward the bank. The fume continued thin, aud 
thickness of crusts and .heat radiation was the same as before. 

July 28. At 9 a. m. the height of the lake was pracncally unchanged. 
Fresh reddish-brown scars indicated further collapse of benches, but nothing 
general. T.he main fo untains were in the southwest part of the lake, three 
to five large ones, which migrated slowly to the bank. The lone spasdomic 
fountain in the northeast was more active than the day before. The 
streaming from the southeast source was very sluggish. The fume was thin, 
and the thickness of crusts and heat radiation moderate. The sounds werti 
the splash of fountains, and a roar like distant surf from the northeast 
bench. 

July 29. •. At 10 a. m. there had been considerable further collapse of 
benches, notably along the east side, and there a new delta-shaped bench 
a foot or so above the lake level had been formed. The foutains were active, 
about six near the southwest grotto, alt of which were central and some­
what migratory. There were also four moderately active ones in the north­
west part of the lake, and the spasmodic fountain In the northeast was 
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Fig. 10, July 27, 1923. Looking towards southwest chasm showing black 
ledge of July 4. P.hoto Emerson. 



more active and ,had beconF) double, the two parts being ten yards apart. 
There was strong streaming from the southeast source toward southwest 
fountains, and more moderate along th e northeast bank, where the slow 
driving of crusts agaii1st th e bank, with o'verthrusting of s labs, continu ed. 
The fmne was th in, mostly from the southwest fountains and southeast 
bench. Th 3 heat radiation was moderately strong. 

July 30. The height of the lake was not much changed. The fo untain­
ing mostly in southwestern par t of the lake was variabl e , up to four mar­
ginal and five central · fountains: Th e spasmodic fountain s in the north east 
werP, still active. Th e currents were generally sluggish . The fumes from 
t he southwest fountain s and southeast bench were th ick er, but these were 
pra..ctically the only sources r,f fume. Ther e was no materia l change in the 
benches. 'The n ew bench und er ea~t wail seemed to be partly covered with 
aa. A mass of black crusts had coll ected alcng t he east margin, undis­
turbed by th e thin crusted curren t from t he southeast source. 

Ju ly 31. At 4 p. m. the pit appear-::id stagnant, with s low streaming. 
At the most, t here wer e four or five fountains, th e principle ones in the 
southwest region being continuous or si ightly migratory. The north half 
of the lake was heavily crusted. 'l'he southeast source was hot and bubbling 
as usua l. The black ledge appeared fi fty or sixty feet .high on t he nor th, 
and the lake about 170 feet below the rim. In the north central r egion 
there were isolated fountains. At night the pit was moderately bright. 

L AVA ME ASUREMENT S 

Measurements of the depression of the mobile .Java column, made with 
a transit, nferred to the northeast station on the rim of Halemaumau pit 
(3,716 feet above sea level, for the month ending July 31, 1923, were as 
follows: 

Date 

Jul y 2 
July 3 
July 4 
July 6 
July 7 
Jul y 9 
July 10 
Jul y 11 
Jul y 13 
July 16 
July 17 
July 18 
July 21 
July 23 
.Tuly 25 
July 26 
July 27 
Jul y 29 

Time Lake Southeast Lake West 

········ ························· ··· ·········· 8: 45 
···· ·· .. ····· ··· ···· ······ .. · .. ···· ··· ···· ···· 9: 00 
··· ······ ··· ····· ··••··· ·· ··· .. ·· .. ·········· 9:00 

········ ················ ······ .. ······ ······· ·10 : 00 
·········· ····· ····· ··· ·········· ·· ·· ········ ·10: 00 
.... ..... .................... ................ .10: 00 
···· ····· .. ··· · .. ··············· ·· ········· ··· 8:30 
·· ···•···········,············•············· ·· 9 :30 
·········· ······ ········•··· .. ·····•··········10: 00 
···· •·············· ····· ····· ······· ····· ·····10: 30 
·· ·· ····--······· ··········· .. ················ 9: 30 
·········•···--··· .. ···· ···· · .. . ·········· ····· 9 : 15 
········ ······•··············· ·· ·········· ····10: 00 
......... ............. .. ... .. ............... .. 10 : 00 
·········· ··· ················ ······ ··········· 9:15 
···· ····· ··· ·· ·········· :······ ·•········ ····· 9 :30 
.................. ................... ......... 9 :15 

··· ····· ··· ···· ··· ·· ···· ···· ······10: 00 

H.. m. 
a. m. 
a. m . 
a. Ill. 

a. m. 
a . rn. 
a. m. 
a. Ill. 

a . Ill. 

a. m. 
a. ID. 

a. m. 
a. m . 
a. rn. 
a . m . 
a. rn . 
a. m. 
a. Ill . 

SEI SMOMETRIC RECORD 

132 139 
132 134 
127 128 
129 130 
136 136 
149 150 
147 156 
147 
145 147 
146 146 
146 146 
146 144 
140 142 
147 146 
145 149 
160 164 
162 166 
165 168 

During the month ending midnight July 31, 1923, forty.six local earth­
quakes and ten teleseisms were registered at the Observatory. These and 
eth er ear th movements are exhibited below. Time is H awaiian standard, 
10 h. 30 m . slower than Greenwich. 
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Local Earthquakes. 

July 2 ........ .. .......... 4 :20 a. m . Very feeble . 
3 .................... 5: 37 a. m. 
7 ..... ... ... ... ...... 12 :07 a. m . 

............ ...... .. 1 :39 p. m . 

........ .......... .. 11:09 p. m. 
10 ..... ... .... .. .. .... 9:21 p. m . 

........ ............ 9:22 p . m. 
11.. ...... .... .. ...... 1: 10 p. m . Slight, distance 2 miles, NE·SW. 
16 .. ... ........ .. ..... 6 : 55 a . m. Very feeble. 
18 .................. .. 5 :30 a. m. 
19 .... .... ..... ..... .. 1:00 a. m . 

......... ... ........ 3 :52 p . m . 
20 ....... .......... .. . 2 :30 a. m. 
21.. .......... ...... .. 1 : 22 a. m . 

........ .. ... .... ... 12: 10 p . m . 

............... ... .. 2: 36 p. m . 

.... .... .. ......... . 2: 41 p. Ill. 

23 ........ ......... ... 6: 06 a . m. Slight, distance 2 miles, NW•SE . 
.... .... .... ...... .. 8: 52 a. m. Very feebl e, continuous for 2 ½ minutes . 
... ...... .... ..... .. 2: 28 p. m . Very feeble . 
... ............ .. ... 6 :57 p. m. 

24 ... ............ ..... 9 : 08 a. ID . 

.. .......... ........ 9:30 a. rn . 

.......... .... ...... 8 :29 p . m . 

.. .. .. .. ... ......... 8: 50 p. Ill . 

25 ............ ........ 7 :·55 a. ID • 

... ............. .... 12:07 p. ID • 

.. ..... ..... ... ..... 4 : 42 p. rn . 

... ... .. .. .......... 5: 02 a . m . 

.......... ... ...... . 5 : 45 p. m . 

............ .... .... 6 : 45 p. m . 

...... .......... .... ·6:57 p. m . 

.................. .. 9 :33 p. m. 
26 ........... ...... ... 7:55 a. m . 

......... ........... 7 :56 a. m . 
27 ............. ....... 1 : 28 a. m . 

.... ................ 12 :15 p. m . 

...... .... .......... 7: 50 p. Ill. 
28 ..... ......... ...... 1 : 45 a. m . 

.... .. .............. 2 :02 p. m . 

..... ..... ... ...... . 7:12 p. m . 

.... ... ..... ........ 7 :13 p. m . 

... ... .. .... .. , ..... 11 :03 p. m. 
29 ......... ... ........ 10: 41 a. m. 
31.. ...... .. .... ...... 9 :37 a. rn. . 

.. ...... ..... ..... .. 10 :04 a. m. 
Teleseisms. 
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July 4........ ..... ...... . 2 : 09 a. m . Slight. 
... ..... .... ...... .. 2 :37 a. m. 

11.. ...... .. ...... .... 10 : 00 p. m. 
13 ......... ........... 1 :51 a . Ill . 

16 ............ .. ...... 3 : 22 a. m. 
21.. ... ...... .... ..... 3: 56 a . m . distance 2,600 miles. 
22 ...... .... .......... 9 : 14 p. m . Southern California . 

.. ............... ... 10 :45 p . m. 
25 ............. ....... 9:18 p . m . 

........ ...... ...... 11 : 44 p . rn . 



Spasm_od.ic M icrotremor. 

This type of tremor· was slight throughout the month . 
Harmonic Microtremor. 

This type of tremor was moderate on the 5th and 6th, and slight on 
other days. 

M ieroseismic M•otion. 

The amplitude of microseisms was slight throughout the month . . 

Tilting of the Ground. 

By weeks this movement was as follows, expressed as angular cha nge 
and d~rection of motion of the plumb line: 

July 1- 7 .................... 4.0 
8-14 .................... 0.2 

15-21 .... .... ............ 2.7 
22-28 .................... 1.8 

seconds NNE. 
NNE. 
ENE. 
w. 

R.H. FINCH, 
Temporarily in Charge. 

Fig. 10, July 27, 1923. Looking towards southwest chasm showing black 
ledge of July 4. Photo Emerson. 
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EXPLORATION OF SOUTHWESTERN RIFT OF MAUNA LOA 

A party consisting of 0. H . Emerson and the writer from the Obsen-a­
tory, with C. W. and M. L. Carlsmith as a ides, guided by William Kama, 
left the Ontai r anch mounta in house in Soutb Kona, 5,400 feet above sea 
I 3vel, at 6: 40 a . m. August 5. The ridge west of the Alika flow source was 
r eached at 11 a . m. and the guide and pack animal sent back. New, 1919, 
cracks marked by sulphur stains were obser ved above Alika source con e 
for ·over half a mile. Camp was made the first night near a conspicuous 
r ed con e 8,500 · fe et above sea level. August 6th, the party left camp at 
5 : 30 a . m., barometer reading 22.10 inch es. 'l'he way unt il about 10,000 fe~t 
e levation was reached was for the most part over very old lava. A rift 
line marked by greatl y weath '3r ed spatter was found at places 9etween 9,000 
and 11 .000 feet. Along the rift line from about 11,000 feet j o'{ the Moku­
aweoweo rim there were com11aratively new cracks with very light pahoehoe 
spatter a nd flow adjacent. These flow s looked very n ew and probably all 
da te from 1916, 1919, or some other of th e recen t flo.ws. Some idea of the 
rapidity with which the lava had gush ed forth is shown by frozen lava 
20-30 fee t up on t he s ides of some cinder cones. There were no signs of 
broken blocks from a prelimi nary explosion. 
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All the cinder cones appeared to be older than the 1916 or 1919 out­
breaks and there was no fresh pumice. Between 10,500 feet and 12,000 feet. 
hot steaming cracks with sulphur deposits were common. Many of the 
cracks held monoclinic sulphur crystals. A hot sulphur coated cinder cone 
was found at what appears to have been the location of the .conspicuous 
red scar observed at about 11,000 feet from near the Alika source in 1919. 

The new crack runs through both of the small crater n ear south crater 
of Mokuaweoweo. Both of these craters as well as rim of south crater were 
steaming and marked by fresh black pahoehoe lava. The night was spent 
at the lower of the two outer craters and by crawling into steam cracks the 
party managed to keep warm despite freezing temperature outs ide. Con ­
siderable snow was found in cracks around the craters. 

A flat stretch of land was found between 8,500 feet a nd 9,500 feet. 
Several miles were covered during which the barometer reading was nearly 
constant. What appeared to be a somewhat disguised fault scarp that 
crossed lhe southwestern rift line at' about a right angle was observed 
above the Mohokea. region. 

Aside from the flows ·of known date all the lava along the southwestern 
rift appears to be very old and lends weig.ht to the contention that prior 
to the coming of the missionaries Mauna Loa, as far as southwest flank is 
concerned, had been quiet for a long time. 

VOLCANIC CONDITIONS IN AUGUST 

Activity ,o,f Halemaumau. 
At the beginning of the month the lava in H alemaumau was 175 feet 

down and by the '5th the depression was 210 feet. Thereafter there was 
but little change in the level until the 23rd when a marked subsidence 
began. By the 24th the rate of fall had greatly increased and numerous 
earthquakes occurred. The origin of many of the earthquakes was in th e 
Puna region between Puu Huluhulu and and Makaopuhi wher e the lava 
broke out on August 25th. On the 28th no molten lava was to be seen and 
the floor was about 560 feet down. Avalanches were frequent, repeating 
on a much smaller scale the dust clouds of 1922. During th3 remainder of 
Lhe month there was no molten lava and th e few glowing patches decreas ed 
both in number and brightness. 

Activity by Makaopuhi. 

'l'he earthquakes had opened up a new set of cracks between Alae and 
Makaopuhi crater. The NE end of the crack is unknown, most of them 
terminating along the rift belt ove!' which the Puna craters are located. 
The SW continuation of the .cracks crosses the Kalapana trail over a zone 
nearly a mile wide parallel to and a little above the 1922 cracks. The lava 
thaL issued to cover a few acres to a very shallow depth is very· frothy. 
Vigorous fountains played along the crack and often hurled large pieces of 
moletn lava into the tops of nearby trnes. · Many trees not reached by 
lava were a pparently shaken down during th~ earthquakes. Sometim~ 
previous to the outbreak the steam cracks west of Maka:ophi were reported 
to have become hotter and several months after the 1923 outbreak they 
were found to be much hotter than in 1922 and previous. Fumes emitted 
rendered exploration of the outbreak difficult until several days after the 
lava ceased to flow. Trees and ferns were killed for a distance of several 
"1undred feet to the leeward. 

JOURNAL, AUGUST, 1923 
August 1. At 5 p. m. the streaming was more liveiy and the lake ap­

peared lower than on July 31. . There was strong puffing, spraying and 
flaming of fountains . There was bubbling in thirty or more spots. The 
lower ledge was 10 feet high in southeast. There was outward streaming 
form a crust along whol e east bank of lake. Some of the turbulent foun-



taius expended themselves on the bank. The southwest fountains were 
continuous, but always changing number and pattern. From four to nine 
fountains were counted he.re and three or four other quieter dome fountains 
in north central region. 

In the evening there were occasions when the pit was dull and no 
fountain fume in evidence. Later in 'tlie night the pit was bright and fume 
jets r eappeared. 

August 2. At 1 : 30 p. m . a red avalanche cloud arose from the north 
side of pit. 

Th ~ lake was lower and still falling at 3 p. m. There were four to 
twelve fountains in action. The southwest fountains were small. The 
streaming from the southeast was from the bank itself. The skins were 
rather thin. 

At 7 p. m. the appearance of the lake was .peculiar with a suggestion 
of aa texture in glowing dots. The lava was falling and appeared to be 
about 190 feet down. A bright glowing or perhaps flame hole was observed 
in face of black ledge west-southwest. As many as twenty-two fountains 
were in the west half of the pit at times. The heat was strong. 

August 3. At 3 p. m. the skins were thin and the lake very hot. 
Twenty-two earthquakes occurred during the day, ceasing toward evening. 
The lake was lower, about 200 feet down. The number of fountains had 
increased and were mostly in groups west of center and southwest wall. 
The streaming from th3 bank at southeast continued. There was much 
blistered skin on the lake. There was some indication of a pronounced 
sinking movement with perhaps increases about noon or shortly thereafter. 

August 4. The lake was reported to be falling slowly. The fume was 
ver y thin. 

Aug,ust 5. The lake was much lower and the upper black ledge had 
fallen away in several places. There were six to eight fountains, one patch 
north of c3nter, being somewhat rhymic. T.here was outward streaming 
from Ure lake edge south-southeast, but inward streaming to the eas tern 
wall. 

August 9. During the afternoon there were from fiv e to seven central 
founta ins in western part of lake. The s treaming was slow and northwest­
ward. Much of the black ledge had scaled off, t hough still intact near 
southwest chasm. 

August 10. At 9 a. m. the fountains vari ed in number and intensity. 
Bubbling at southeast source was very slight. .Streaming was sluggish. 
The southeast source of streaming appeared to ha vd moved further north 
and away' from the bank. 

August 11. Occasionally ten fountains were counted, some of which 
were strong. All were in the northwest part of the lake. The conditions 
at 11 a. m. were much the same as on the 10th. 

August 12. At 11 a. 111. the lake level was much the same as on the 
11th. There were from two to six fountains in the western part of the 
lake. The crusts were thin, heat radiation moderateiy strong. The south­
east source was quiet and fum es thin. 

August 13. Dming the forenoon the fountains varied in number and 
inten sity from hardly any to Jialf a dozen large ones. All were in the 
southwestern part c,f the la ke. There was slight bubbling at the southeast 
source. 

At 5: 30 p. m. there were from seven to ten fountains , and the lake 
appeared to be lowering. 

August 14. At 10 a. m. the h eight of the lake was but little chan; ecl, 
about 220 feet down. Occasionally eight fountains were in action, mostl y 
in the south and southwest. The southeast source was bubb~ing slightly. 
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The fume was thin, almost a ll of it coming from southesat fountains and 
southeast bench. 

August 15. At 9 a. m. the lake appeared to be about 3 feet higher than 
on the 14tll. Four strong central fountains wer e in action. TJ1e streaming 
was scarcely per-ceptible. At 10 a . m. a bright edge appeared around the 
lake. 

August 16. At 9 a. m. t he lake appear ed to be about 2 feet lower than 
on the 15th. The number ol' fountains varied from three to ten, most of 
them being in the southwest and west parts of lake. The bubbling at U1e 
southeast source had increased slightly. The crusts were thin, beat r adiation 
moderately strong, and the fume very thin. 

August 17. At 8 a . m. the height of the lake was unchanged. All the 
fountains were in the western pa.rt of the .Jake and varied in number from 
zero to eight. There was sluggish st.reamir.g 'from the east. T.here wa.;; 
bubbling a t the southeast source. 

August 18. At 3 p_ m. the height of the lake was unchanged. Ther e 
were six strong fountains in the southwest part of the lake. Some sluggish 
streaming was perceptible. 

August 19. The height of the• lake was unchan ged. The number of 
fountains varied from zero to t'.!n, most of them be ing near margin in the 
west and north s ides. The crus~ was thicke r than for some days pre,·iously, 
and heat radiation was mild. The fume was thin. 

August 20. During the forenoon the lake appeared much the same as 
on the 19th. Occasionally seven fountains were in action. 

August 21. At 9 a. m. the lake had risen perceptibly since tha 20th, 
though the general conditions were much the same. The fume had in-. 
creased. 

August 22. At 9 a. m. the lake had subsided about 5 feet as shown 
by a. black ledge. The fountains had increased in number and were more 
active. 

August 23. At 9 a . m. occasionally as many as six strong foun tains were 
in action at once. The southeast source was crusted and quiet. Subsidence 
was indicated by a bright edge around tLe lake. 

August 24. At 9 a. m. the lake was decidedly lower. T.he fountains 
were quieter and smaller than on the 23rd. The lake was generally s lug­
g ish. The fume was moderate. Occasional rock falls were heard, 

During the afternoon the lava was lower, about 250 feet down, and 
a.bout ten foun tains were in action. There was a s luggish stream from 
the southeast source. Much P ele's hair waz flyi ng. Earthquake~ we1·e 
numerous from a bout noon on. 

August 25. \V11en observed during the forE1noon the fall \,·as still in 
progress. Two active fountain groups were in action, one unde r NNE bank, 
anorher in south center. ''fhe southeast source was quiet. Crusts were 
medium thick and broke up frequently, part of the breakin g being due to 
a valauches. 

A t 3 p. m. the lake .had fallen about 50 feet sinc'.l morning and twelve 
islan ds of various s izes bad appeared. About twenty foun tains, mos tly 
small, wer e in action. The fume had increased. 

At 9 p. m. the lake was marked by bright line patterns.• A lava stream 
moved out from the island under southeast wall. No fountains were in 
action, but a crack in the northeast floor occasionally shot spray to a. 
height of about 100 feet, accompanied by a report like a high-powered rifle. 
Glow from the pit was s light. 

August 26. At 10 a. m. the bottom of th e pit was full of enormous 
cracks, jagged and til ted blocks. SC'ar cely any fire was visible except at 
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Fig. 11. Aug. 31, 1923. Looking toward eas t wall of Half,• 
m:rnmau fron:. the southwest. 

Fig. 12, Aug. 27, 1923. Fume from la va flo,, near i\<fakaopuhi, from Puu 
Httlulu. /\Jae cr:i(c-r ia foreground a nd Kane Nui o Eamo at the left. 



southeast source, where lava was streaming out of a crack. Later on this 
!"tr eaming stopped. Apparently there was a large mass of aa on t he south­
east side of the floor. 

Sme chauffeurs claim to have seen smoke toward Puna in the morning. 
No smoke could be seen from Uwekahuna at 1 :30 p. m . 

At 4 p. m. no material chnnges s ince morning were noted at Hale­
maumau. 

August 27. A frip was mad e to the lava flow that had broken out jus t 
to the wes t of Makaopuhi , presumably on August 25. Puu Huluhulu was 
climbed at 10 a. rn. and white fume was noticed above the region west of 
Makaopuhi. Seeing into the Puna country was good and no activity was 
visible. No flowin g la va was visible at th <> r ecent outbreak, though a great 
quantity of fume was s till rising. The outbreak locality was marked by 
many small new cracks. Some small new cr9.cks were a lso observed near 
the east end of Alae crate r. 

Alec Lancaster r eport ed that he saw smoke by MakaopuhJ at 10: 30 a . m . 
August ?5th , while on t he bill near the Devil's Throat. 

August 28. At 10 a . m. Hal eniaumau was a tumbl ed mass of broken 
blocks about 560 feet down. The black ledge was la rgely intact, northwest, 
west, and sou thwest. The mass of matter wa s rather level, as seen from 
the wes t, like the Asama boti:om of 1909. There was mu ch aa among the 
fragm en ts. The fume from the pit as a wh ole was thicker than before the 
subsidence, but the seeing was good. 

At night about thirty glowing places were vis ible in the bottom between 
the crags, some :if which were bright and probably flaming. Heavy aval­
anches were. beard trom the north ledge. 

Lava Flow by Makaopuhi . A closer in vestiga tion showed a develop­
ment of north-south crack . west of Maka0puhi, in a region about 500 fee t 
wide by 2,000 feet long. Some of the cracks on the edge of the belt emitted 
110 gas, but toward th e center of the belt the fume increased. Dense white 
fume rose from one major vent which cou ld not be explored on accoun t or 
11cid gases. The n ew lava was a patch some two acres in extent at north 
end of the bel t. The fumes were steaming and biting, probably con taining 
considerable SO3 . Some sulphur was deposi ted around live solfataras, in 
in th e Java patch. The la va wa s mainly a sh ell y pahoe.hoe with some aa. 
There was much spatte r and filaments on vegetation and on the ground, in 
the lava fi eld. There wer e ;·ound hol es a nd f mall cones along the cr acks. 
TJrn smoke was brown in transmitted light and more blueish and suJ phury 
at north end of live area than a t south end . Some of th e old deep cracks 
showed renewed mot.ion. There was no sign of lava at the south end of th e 
new -crack belt. Th €:r e was l!O evidence of new activity at Makaopu.hi. The 
usual steam cracks on the west edge, at top of inner ta lus north and Java 
of 192·2 were much th e sa.me as in the las t of May of that year. It shoulrl 
be noted that Mr s. James Judd in July reported extra hot cracks west of 
Makaopuhi. 

August 29. The condition of th e pit was unchanged. No fire was 
visible in the daytime. Avalanches foll occasionally. 

August 30. The pit was much the same during the forenoon. One 
avalanche s ent up a large dust cloud. T.he pit greatly resembled that of 
J anuary 1923. There was a notable Jong slope of bench magma fragments 
over th e big western talus of 1922, which did not slow but determined the 
grade. 

An investigation of th e Kau DEsert rift· of 1920 showed no new fume or 
other activity. 

August 31. At 10 a . m. conditions at the pit were unchanged. There 
were occasional avalanches, one at 10 : 25 a. m. made the earth shake s lihtly 
&t tbe pi t. 
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LAVA MEASUREMENTS 

Measurements of the depression of the mobile lava column below north­
east rim of Halemaumau (3716 feet above sea level) for the month ended 
August 31, 1923, were as follows: 

Day 'fim e Mean lake level 
August 5, 10 ~- m. 210 ft. 

9, 3 p. Ill. 216 " 
11, 10 a. Ill . 221 " 
13, 9 a. Ill . 223 " 
15, 9 a. m . 220 " 
20, 9 a. rn . 211 " 
21, 9 a. m. 208 " 
22, 9 a . m. 214 " 
23, 9 a . Ill. 206 " 
24, 9 a. 111. 220 " 
25, 9 a . Ill. 342 " 
26, 10 a . m. 553 " 
29, 9 a. rn . 564 " Rock at bottom of pit. no molten lava. 
30, 10 a. m. 565 " 

SEISMOMETRIC RECORD 

During the month ended midnight Au gust 31, 1923, one hundred and 
eighty-nine local earthquakes and twc teleseisms were r egiste r ed at the 
Observatory. These and other earth movem :mts are exhibited below. Time 
is Hawaiian standard, 10 h. 30 m. s lower than Greenwich. 

Local Earthquakes. Abbreviations have m eanings as fo llows: Vf--very 
feeble; f--feeb le; s--slight; m--moderate; d--instruments di smantl ed; fl-fe l t 
locall y; ❖-indicatert distance in mil es. 

Aug. Au g. Aug. 
1... ..... 3:51 a . s. ········11 :45 p. vf. 3:31 p. s.+:•3 

···•·· ·· 8:48 a. vf. 4 ... .... . 12: 40 a. vf. 3:54 p . vf. 
2 ........ 12: 24 p. vf. ........ 8:17 a. vf. 4:23 p . vf. 

··· ·-··· 3:02 p. vf. ....... . 10 : 09 a . vf. 4 :27 p. vf. 
.. .. .... 10:48 p. vf . ... .. : .. 11:50 a. m .d.fl. 4 :46 p. vf. 

3 ........ 1 : 05 a. vf. ... .. .. . 12:00 a. m.fl. 5:43 p . s.❖3 

---·-··· 1:48 a . vf. ........ 12 :25 p. vf. 6 : 05 p. f. 
·······- 7:41 a . vf. •·······12 : 52 P. m.d.fl. 6:34 p . f. 
... .. .. . 10 :03 a.. vf. --·-···· 2:05 p. vf. 6 :41 p. vf . 
........ 10 :05 a. vf. ........ 4:43 !) . vf. 6 :42 p. vf. 
.. ...... 10:10 a. vf. ········ 8:07 p . vf. 6:48 p. f. 
..... ... 10 :16 a. vf. ·· ·····•10 :16 p. s .❖4 7 : 00 p . vf . 
..... ... 10 :17 a . vf. 5 ... .. ... 1:09 a . vf. 7:18 p. s.❖4 

........ 10: 21 a. vf. 3:28 a.. vf. 9 :01 p . f. 

...... .. 10 : 31 a. vf. 5:35 a. vf. 9:04 p . f. 

..... .. . 10:42 a. vf. 9:47 a. vf. 9:30 p. vf. 

.... .. .. 10:47 a . vf. 3:20 p. s.SE-NW.❖1 9:39 p. vf. 

........ 10 : 53 a. vf. 3 :54 p. vf. 9:42 p . vf. 

........ 11: 01 a. vf. 6 :10 p . vf. 9:54 p. s .❖4 

······ ··11 : 07 a. vf. 6 ........ 5:00 a. s.❖4 ....... . 10 :01 p. vf. 
........ 11 :10 a . vf. ········ 7:03 a. vf. 25 .. ...... 7:04 a. vf. 
..... ... 11:14 a. vf. ........ 11 :23 a. f . . ....... 7:05 a. vf. 
.. .... .. 11 :20 a . vf. 8 .. ...... 2:05 p. vf. ........ 7:06 a . s. 
........ 11 :22 a. vf. 11.. ...... 6 :01 p . vf. --- ----- 7:17 a. s. 
........ 11 :25 a. vf. 12 ........ 12: 42 a. vf. ........ 11 :45 a. vf. 
..... ... 11 : 29 a. vf. 13 ....... . 11 :33 a . vf. . ...... . 12: 15 p. f. 
........ 11 : 30 a . vf. 15 ........ 4:53 a . f. ...... .. 12 : 17 p. s. 
........ 11 : 33 a . f. -··-···· 9 :00 p. f. ........ 1 :16 p. s. 

76 



Aug. 
........ 11:34 a . . s . 
.... .... 11:35 a. vf . 
.. ...... 11 : 40 a. vf. 
........ 11:47 a. vf. 
... ..... 11 :'54 a. vf. 
..... ... 11: 57 a. vf . 
.. ...... 11 : 59 a. vf . 
.... .... 12: 02 p. vf. 

· ........ 12:03 p. vf . 
........ 12: 04 p. vf . 
........ 12 : 14 p . vf . 
........ 12 : 20 p . vf . 
........ 12: 48 p. vf . 
........ 12: 50 p. vf. 

1 :06 p. vf. 
1 :08 p. f. 
1:09 p. vf. 
1 :12 p. vf. 
1: 23 p. vf. 
2: 00 .p. vf. 
2 : 02 p. vf. 
2: 07 p . vf. 

.. ...... 2:14 p , Vf . 
2: 50 p. vf. 

........ 2: 51 p, f . 

........ 2: 52 p. vf . 
........ 2 :54 p. vf . 
.. ...... 2 : 54 p. s . 
.... .... 3 : 04 p, vf . 
.. ...... 3 : 06 p, f . 
........ 3 : 44 p. s . 
........ 3.47 p. vf . 
........ 3: 53 p. s . 
........ 7 :19 p , f. 
........ 8 :13 p. vf . 

T eles eisms. 

Aug . . 
16 ........ 6: 27 p . vf. 
18........ 8 : 55 a . V f. 
24 ........ 11 : 35 a. vf. 

.... .. .. 12: 30 p. vf . 

........ 12 : 40 p. vf . 

........ 12:52 p . f . 

........ 12: 59 p. s.❖2 

....... . 1 :08 p . vf . 

... ... .. 1 : 12 p . vf . 

........ 1:13 p. vf . 

........ 1 :14 p . vf . 

........ 1 :15 p. vf . 

... ..... 1 : 16 p. vf. 
. ....... 1 :17 p. vf . 
........ 1 :19 p. vf . 
........ 1: 20 p . vf . 
........ 1: 24 p. vf . 

1: 37 p. s. 
1 :39 p . vf. 
1:40 p. s. 
1 :41 p. f . 
2 :02 p . vf. 
2: 05 p. vf. 
2 : 07 p. vf. 
2: 11 p. vf. 
2 :35 p. s. 
2: 37 p. s. 
2:38 p. f. 
2 : 41 p. m .EW.d. 
3: 02 p, f . 
3: 04 p, f. 
3 :08 p . vf. 

........ 3 :09 p. vf . 
3:10 p. vf. 

...... .. 3: 27 p. s. 

Aug. 28 .... ......... ... 1: 06 p. m . Slight. 

Aug. 
1: 20 p, s. 
2:20 p. vf. 
3 : 03 p . f. 

........ 4 :12 p, f . 

........ 4:30 p. s . 

........ 5 : 28 p. vf . 

........ 6:22 p. f . 

.. ...... 7:07 .p . vf . 

........ 7 : 52 p . vf . 

........ 10: 08 p . vf. 

........ 10:34 p vf . 

........ 10:38 p. f . 
26 ........ 1:07 a. f . 

........ 1:14 a. f . 

........ 1:54 a. vf . 

........ 1 : 58 a . vf. 

........ 1 ;·59 a . vf . 

........ 2: 59 a. vf . 

.... .. .. 3 : 01 a . vf, 
3:44 a. f. 
4 :05 a . vf. 
4 :07 a. f . 
4:18 a . vf. 
4:22 a.· vf. 
7: 18 a . vf. 

........ 7:44 a. vf . 

. .. .. ... 9:10 a. vf . 

.. ...... 12: 10 p. vf . 

.. ...... 1: 57 p. f. 

........ 2:11 p. vf . 
2: 21 l). vf. 
8: 24 p. vf. 
8 :25 p. s . 

31.. ...... 1: 56 a. f.+2 

31.. .............. 4: 38 p. m . Strong. 417G m iles Jar,an. 
Spasmod ic M icrotremor. 

This type of tremor was slight throughout the north . 
Harmoni,c Microtremor. 

This type of tremor was moderate on 25, 26, and 27th and slight on 
other days . 
Microse ism ic Motion. 

The amplitude of microsei sms was moderate on the 18th and 19th and 
slight on other days. 
T i lti ng of the Ground. 

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

July 29-Aug. 4 ............. ....... 1.9 seconds NNW. 
August 5-11 .................... 0.3 SSE. 

12-18 ..... .. .. .... ....... 0.4 N. 
19-25 ...... .. ............ 1.5 ESE. 

Aug. 26-Se pt. 1.. ......... ...... ... 2.9 NW. 
R.H. FINCH, 

Temporarily in Charge. 
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HAWAII NATIONAL PAl<K-

Black spot 

All exchange• ■hould be addressed to 

shows lo cation of Observatory. 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano Hou■e P. 0., Hawaii. 
The Observatory is equipped with the following 

•eismometrlc instruments rebuilt at the station in 
1918 for the special needs of volcano research : two 
Bosch-Omori pendulums, high-speed registration of 
local earthquakes ; one optically recording seismo· 
p-aph for distant earthquakes; one clinograph register· 
ing E-W tilting of the ground . A vertical component 
•eismograph was in December, 1918, set up in ex· 
perimental operation. These are seated on concrete 
piers in a closed basement room having practically 
con stant temperature, beneath the chief Observator y 
building n ear the hotel. Time is referred to ·a rated 
chronometer , checked at intervals by wireless signal 
from the P earl Harbor Naval Station. The chrono• 
moter i s loan ed by the Univer sity of Hawaii. Ha· 
.. aiian standard time (H . S . T.) is 10 hrs . 30 min . 
alower than Greenwich time . Observatory Lat. 19° 
25' 54.2" N .; Long. 155° 15' 39.2" W . ; Eleva,tion 
1214.6 meters (8985 feet). 

HAWAII NATIONAL PARK. 

Thia park was created by act of Congress August 
1 1916, and includes three famous volcanoes-Kilauea 
a0nd Mauna Loa on Hawaii and Haleakala on Maui. 
Frequent passenger steamers ply between 1.hese islands 
and Honolulu. · 

Haleakala Section-Haleakala, ''house built by the 
sun • • a peak more than 10,000 feet high, carries an 
lm,;,ense fissure-like crater 8 miles long and 3 miles 
wide with walls 2000 feet high . Here, as well as 
on ]fauna L oa and Mauna Kea, grows the Silver 
Sword (Argyroxiphium). Thirteen volcanic cones li e 
wholly within the crater, some rising nearly to the 
height of the summit. The acene al aunrise is mar• 
nlousl,- beautiful. 

Wailuku is the point of departure, automobiles tak­
ing the traveler w Olinda, a summer residence set­
tlemenf 4043 fe01 itigh. After 2 hours drive to this 
point, ,addle horses are taken lo the aummit, a ride 
nf 3 ½ hours. Here is a line concr ete rest house, 
1111m bJ th• cltl11n1 of Maui, an~ fnlly equipped 
with lrou beda, blanket■, stove■ an~ "'ing utensils. 

Kauna Loa Section-Maun■ 1 ,.. a Ya■t dome 
18,1176 feel high, reached thro•·· 1 forest■ of Ha­
waii.., aahosan:r (kna) and tro, ern. then li'P bril· 

I liantly colored Java slopes, has a summit crater s 
~iles long by 1 ½ miles wide, with walls 700 feel 
high, and when in action fountain• of fire fr oth are 
here j etted 500 feet into the air. Every flve or ten 
years splendid spectacles of lava eruption are staged 
on th e mountain , sometimes from the lower fl.anka . 

There are t rail's on the Kona side, and also from 
th e southwest, but the usual and best route ia with 
sa ddl e mules from the K ilauea section to Puu Ula· 
?la (9.800 feet), a ride of six hours. H ere Ibero 
10 a full y equ ipped cottage with stables and water 
supply. . From th is po int on the second day a four· 
hour ride takes th e visitor to the 1ummit crater 
where there is water. A ri~ht of way within the park 
connects Kilauea with Maun& Loa where eventualh 
a r oad will be constructed . The ~iews are glorioui 
and the c~asma, cones and contorted lavas indeacrib· 
ably chaotic. 

_Ki_lauea Section-The lakes of foaming ller1 lava 
w1thrn the crater of Kilauea form the moat ■pee• 

\acular exhibit in the Hawaii National Park, if nol 
m the wo:ld . The p it of fire, Halemaumau, is inaide 
of th e ma in crater , at the apex ,of a broad flat inner 
con e. Kilaue a is a dome volcano 4000° feet high 
overridden by the lava slopes of Mauna Loa on th~ 
west . so th at it seems but a spur of the greater and 

. perhaps younger, slag-heap monntain. ' 
The Kil au ea . Park and the inner pit itself are 

both r ea~h ed directly by automobile from Hilo, the 
second city of the Territory of H aw aii, and there 
ar e exc~Ilent hotel accommoda tions . The dis tance 
from _Hilo is 30 miles. Within the park there are 
1 5 miles of r oads and about 20 miles of trails. As 
sho'Yn on the map, there are a d ozen ancient pits 
w1th1n the area of the park, as well a s cones, cavern• 
and hot so lfataras and a strange desert where lava 
fl ow s h aye PO?red out of cracks as recently as 1920. 

The li ve pit of Halemaumau is easily a ccessible 
and n ot dan ger ous . Frequently one can wal'k to the 
actnal edge of the splashing, fountain ing laTa Jakes 
the lava _column r isi!"g. an~ falling from y ear to yea; 
so that its m_ost d1 stmctive character is ceaseless 
ch an ge. At mghJ t h!! .spectacle is full of marvelous 
color, and the region 1s a paradise for artists photog· 
raphers and naturalists. ' 

T_he several sections are under the control' of the 
Na~1onal P ark S ervi ce of the Department of the In ­
te:10r. The Uni~~d States Wea ther B'ureau main• 
tams the Hawauan Volcano Obserntory which 

t
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Activity ,o,f Halemaumau. 

There was no molten lava in Halemaumau from August 27th until th e 
evening of September 4th when a flow broke out near the southeast wall of 
the pit. The depth of the pit which at beginning of month was about 565 
feet steadily decreased mainly by accumulation of lava flows until at end 
·of month the molten lava was a little less than 400 feet down. On Sep­
iember 6th another source of upwelling lava appeared in southwest center 
of pit. A third source well manifested itself on September 11 at a place 
in south side of pit which had been fuming for several days. The south­
east and south sources were at about the same location of the two main 
source wells of the spring and summer of 192Z. On September 19 a source 
fountain appeared in the north side of pit. Two well defined pools were 
apparent by September 23. one being fed by the southeast source and the 
other by the south and southwest sources. On the 27th a poorly defined 
pool was observed near the north source cone. The three pools and the 
same general arrangement continued at the end of the month. The rise 
on the whole was quite continuous though there :were slignt fluctuations. 
There was ,considerable fountainin g, especially at times of the slight sub­
sidences. 
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September 2. 
of four cracks in 
least four benches 
of 1922. 

JOURNAL, SEPTEMBER, 1923 

At 4 p. m. the pit was quiet, with thin fume from three 
the bottom. On the west side of the pit there were at 
of bench magma corresponding with the submerged talus 

September 3. The southern. fume crack had stopped, but the northern 
one was pouring out a dense white column, making the pit hazy. Occasional 
rock fall :; took placE:, with one big a vlanche at 2: 30 p. m. 

Puu Hulu.hulu was visited at 11 a. m. and from there the fume of the 
Makaopuhi outbreak was observed to have greatly dwindled. There were 
three puffing places, of which the middle one was pouring out most of the 
white v~"por. There was blue gas over all three. 

September 4. During the day the · fume was reported to have become 
denser. At 9 : 30 p. m. a dull intermittent glow was observed over the pi.t 
from the Observatory. During the night the glow was said to have become 
more -constant, though not perceptibly brighter. 

September 5. At 10 a. m. there was a moderately strong spasmodic 
fo untain at the southeast source, ov E:rflowing into the pit. The stream was 
then some 75 yards long by 30 wide. The south. west, and north fumaroles 
were pouring out dense white fumes, making the pit so hazy that transit 
measurements were impossible. 

At 5 p. m. the stream had gone 250 yards. The fume was still dense, 
but had no odor of sulphur dioxide. The cracks near the southwest chasm 
that had been quite cool during the s ubsidence, were now much hotter. 

September 6. At 10 a. m. the flow had progressed somewhat further, 
but was going very sluggishly. The southeast fountain was much weaker 
than the day before , but was still noisy. The fume was coming from the 
same sources as the day previous, but was somewhat thinner. At 5 p. m. 
a new lava stream broke out from a crack in the southwest center of the 
pit, the Java pouring out quietly. 

Sept\eimber 7. At 9 a. m. ' the fume was dense, with the south fumarole 
in particula r pouring out thick clouds. The flowing from the southeast 
sour-ce .had increased, with a double spasmodic fountain. The pool was 
heavily crusted, but in several places the Java was pouring in steady streams 
from under the crusts . The small flow ·of the previous afternoon was dead 
and cold. At 4 p. m. the fume was notably thinner, the north fumerole 
having practically stopped. The la va was scarcely flowing at all. 

September 8. From 10 a . m. to noon the pool was crusted, with the 
lava flowing from underneath the crusts in several places, and with moderate 
s peed. There was no fountaining at the source. The fum e was thinner 
even than the previous afternoon. Frequent avalanches took place, some of 
which were large. 

September 9. At 10: 30 a. m. the pool was crusted, with the Java flowing 
quietly from under the crusts. No fountaining. The pit was smoky. At 
9 p. m. there was more activity, a small fountain at times playing in the 
southeast well, with streaming toward it. A small flow of lava oozed oul 
of a crack in the so uthwest center of the pit, near where the flow of 
September 6 had taken place. Then , was a strong hissing cone near the 
new flow. 

September 10. At 10 a . m. ihe lava was not flowing actively, and there 
were only a few live toes. The crack near southwest center was hissing 
strongly. Most '□ f th e fume was coming from the southwest source. 
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September 11. Between 10 and 12 a. m. the lava was flowing from the 
southeast well somew.hat more rapidly than before. The south fumarole 
was now the source of a small flow, and was giving off but little fume. 
The area -covered by the fresh lava was about one-sixth of the floor of the 
pit. The hissing from the southwest continued. The fume in the pit was 
thin. 

September 12. The flow from lhe south source WRS much more rapid, 
tumbling into the main pool over a twenty foot cascade. The southwest 
crack w.hich had been so noisy was now discharging a small flow, and 
making much iess noise. The southeast source was a miniature lake, some 
45 to 60 feet, crusted most of the time, but occasionally the crusts ·broke 
up with strong fountaining, rapid streaming and subsidence. The southeast 
well was building itself up as a dome considerably higher than the main 
pool which it fed. 

September 13. Fed by the various sources, the pool had risen consider­
ably. The south source was crusted, and no fire was visible there, though 
it was puffing somewhat noisily. The southeast source was behaving as 
it was on the day before. The fume was thin. · 

September 14. The south source puffed noisily, and the southwest 
source was fuming, though no lava fl.owed. The southeast source was pour­
ing out a vigorous stream from under crusts. The total area covered by 
fresh lava was now about one half of the floor of the pit. The crusts on 
the main .pool were breaking up more actively than before. The fume was 
still thin. 

September 15. Flowing from the south source had been resumed, and 
the hissing continued. The southwest source was still fuming, but showing 
much .heat in cra,cks. A voluminous flow from the southeast source was 
interrupted occasionally by sharp subsidences with vigorous fountainings 
lasting two or three minutes. The southeast so11rce was continuing to build 
itself up as a dome. The pool had risen and extended its-elf almost to 
the south source. Late in the afternoon a strong puffing place developed 
n ear the southeast source, which at times exploded with a deep roar. 

September 16. The southeast source was behaving as it was on the 
day before, and continuing to pour out rapid flow s. The south source was 
also pouring out lava, and was being buried by the rising Jake. The south· 
west source was building itself up as a tall chimney, fuming and showing 
much heat through -cracks. During the afternoon the puffing and exploding · 
near the southeast source was resumed. The action suggested a gas channel 
getting choked with pasty lava. The fume continued thin. 

September 17. The main pool had ris en markedly, and had built ram· 
parts around itself so that there was low ground under NNE station that 
was 25 feet below the level of the lake. On account of the ramparts the 
southeast source was no longer feeding the lake, but was flooding the low 
ground outside of i t. The south and southeast sources were pouring out 
abundant streams. 'The southwest cone had split on th e east side, and 
from it gushed a stream of orange yellow lava like water of an artesian 
well. Nearly two-thirds of the floor of the pit was cover§ld with fresh lava, 
and the heat radiation w:i.s strong. Many places among the slabs were 
giving off small clouds of fume , and when the southeast well broke up with 
powerful fountaining, much bluish fume escaped. 

September 18. T.he lake had risen markedly, and all three sources were 
active. , There was a very fast flow from the southeast source to the low 
area under NNE station. The lake was rising faster than the southeast 
dome could build itseH up, and the latter was being engulfed. The fume 
continued thin. Occasionally the southeast source broke up with vigorous 
fountaining. 
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Septembe r 19. A new source fountain had broken out under north 
station, and was flooding the surrounding bench. The southwest cone was 
active with bubbling Java, but the south and southeast sources appeared 
quiet. The southeast dome was wholly submerged by the rising lake. The 
breaking up of crusts was active, and the heat radiation strong. The fume 
was generally thin, the main so_urce being the southwest cone. 

September 20. The lake was rising antl expanding, and now covered 
about eight-tenths of the floor or the pit. All four sources were active, t he 
north and south ones as fountains in the Jake, and the southeast and south· 
west ones as -cones belching out Java. 'rhere was much flowing Java, antl 
the h~at radiation was strong. The ramparts were not wholly broken down, 
so that there was much relief in the Java covered area. Near the south­
east source there were a number of islands which looked like mud islands 
eroded by running water. 'l'he fume was thin. 

September 21 . From 2 to 4 p. m. the lake .bad risen to cover the entire 
floor, with the exception of half a dozen islands . All fow· sources tendetl 
to build themselves up as cones, the tendency being least with the south 
source. There was but little noise, and the fountaining generally was weak. 

September 22. At noon the lake was rising, and a ll the sources were 
building cones. The fountains were small, and there was bu t little hissing. 
The fume was vei·y thin. 

September 23. The tendency for the pit to form two pools was very 
a pparen t in the afternoon. The southeast source pool was about 250 to 300 
feet long and 200 wide. The main pool was in the southwestern part of 
the pit, including the sout h and southwest, but not the north sources. It 
occupied between a quarter and a third of the floor of the pit. Both pools 
were building ramparts around themselves, which they were a lmost con­
tinuoously overflowing, flooding the lower portions of the floor. The south­
east pool occasiona lly broke up with active fountaining and strong stream­
ing with subsidence. No streaming was visible in the main pool except 
near the breaks in the ramparts through which it was pouring. The south­
west cone was broken down on one side, and a vigorous fountain played 
there. The south cone had vanished and a weak fountain marked its 
former site. The north cone was inactive except for hissing. The fume 
was very thin. 

September 24. The southeast source wa;; crusted and quiet, and sunk 
in its cup. The north sou1,ce was a lso inactiva, and the south one weakly 
active. The southwest foun tain was very constant and active, with some 
streaming away from i t. The main pool was abou t 750 feet long by 350 
feet wide, and somewhat more walled in than on tbe day before. A rapid 
and v·oluminous stream was pouring from it to the northeast, bright r ed 
as it fell over the rampart. The skins on th~ main pool were medium 
thick, though thin and blistered in the vicinity of the southwest fountain. 
The fume was thin, and the heat radiation strong. 

September 25. At 11 a. m. the pools were crusted, and with only moderate 
foun tains at the north, south, and southwest sources. A new fountain · had 
appeared in the northeast part of the main pool, almost in the geometrical 
center of the floor. A cone in the southeast source region a t times belched 
Java. Booth pools were full to the brim, but not overflowing appreciably. 
The fume was very thin. 

September 26. Early in the day the sout heast source pool was moderate­
ly active, but late in the afternoon it eank about 15 feet. Occasioonally 
there was a. breaking up and sinking of the crusts over it. Th,e chief 
activity was at the other t hl'ee £ources, which poured out much lava, though 
the southwest source was less active t han on the day before. Tbe north 
source was intermittent ly active. The building of the ramparts continued 
through the day. 
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Fig. 13, Sept. 20, 1923. Looki n_; towards south and southwest source cones 
from southeast rim of Halemaumau. Photo Emerson. 



September 27. From 11 a . m. to noon the southwest source fountain was 
constant and vigorous. The south source fountain had only occasional 
feeble outbreaks of short duration. The southeast pool was shaped like 
an oyster shell, crusted; sunken, and wholly inactive. The north cone was 
hissing, but not showing much live lava. The small pool between it and 
th13 north wall exhibited breaking up and sinking of crusts. It had never 
been very active before, and hatl only weakly developed ramparts. T.he 
pool appeared to ln about 350 fee t in rli?.meter. At 10 :"50 a. m. t he main 
pool broke up with active fountaining and rapid streaming to the southeast 
corner. It had a s light subsidence, but soon recovered and -overflowed the 
southwest embankment. An area of old fiat pahoehoe in the northeast part 
of the pit had broken, forming ridges of pahoehoe slabs and aa, resembling 
sections of the floor of Mokuaweoweo. The fume continued extremely t!1in, 
with a number of minor sources . T.here were some white ~olfataric deposi ts 
near cracks in the eas tern part of the flooL 

September 28. The main pool had sunk s lightl y. The southwest foun· 
lain was constant and active, with occasional weaker ones, usually in the 
south cove of the main pool, accompanied by rapid streaming and subsidence. 
'The southeast pool was quiet and crus ted, but a cone east of it was hissing 
strong·ly and emitting small amounts of la va. The north cone had become 
a moderately active grotto. The nor th pool was crusted and brimful. The 
fume was slightly denser than the day before. 

September 29. From 10: 30 a. m. to noon the main pool was crusted, 
with constant fountaining on a small scale at the sou th grotto and o.cca­
s ionally elsewhere. The southwest fountain was \nactive. The southeast 
pool was full, antl the cone next to it was pouring· out a small flow. Two 
s trong streams cam e from the north cone. ona flowing east, and the other 
west. The limits of the north pool, if s uch existed . were extremely vague. 
The fume was extramely thin, t he main som·ce being the southeast cone. 
At 4 p. m. the main pool had risen, a nd was overflowing the southeast bank 
with vigor. The southwest fountain was very strongly active, throwing 
large gobs of lava to a h eight of 30 to 40 feet. The southeast pool was 
active for a short time with a breaking up of crus ts. The north cone was 
pouring out less lava than during the morning. 

September 30. At 2:30 p. m. the main pool was overflowing the south 
and southwest bench somewhat s luggishly. It had bi.;ilt up high ramparts 
along the east side. The southwest fountain was active, but th e south 
grotto scarcely so. 'The southeast -cone was hissing and pouring out a small 
flow, and the north cone was quiet. At 3: 20 there was a breaking up of 
crusts on the west bay of the main pool. 

LAVA MEASUREMENTS 

Measurements of the depression of the mobile Java column below the 
northeast station on rim of Halemaumau (3716 feet above sea level) for the 
mouth ended September 30, 1923, were as follows: 

Highest lake !eve! 

September 8 .. .......... ................ 516 feet 
" lL. ... ..... .. ........ ....... 476 

16 .. ....... . .... ..... .. ... .. .457 
2L. ... .. .. .... .. .... ... .. ... 448 
22 .. ..... ..... .... .... .. ... ... 440 
24 ...... .. ........ .... .... .... 419 
28 404 
29 .... ......................... 398 
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SEISMOM ETRIC RECORD 

During the month ended midnight September 30, 1923, thirty-five local 
earthquakes and one teleseism were registered at the Observatory. These 
and other earth movementg are exhibited below. Time is Hawaiian standard, 
10 h. 30 m. slower than Greenwich. 

Local Earthquakes. 

Sept. 1.. ....... .... ... 4: 03 a . rn. Very feeble. 
7 :33 p. m. 

3 .... .... ... ..... 5:26 a. m. 
2:20 p. Ill. 

8 ............ ... . 5 :33 a . m. 
5:13 p. m. 

9 .... .. .......... 9:23 p. 111. 

12 ................ 7:17 p. ill. 

14 ................ 10:25 a . m. 
5: 17 p. m. Slight, distance 14 miles, SW-NE. 

16 .... ............ 11 : 21 a . m. Very feeble . 
12:30 p. Ill. 

6:25 p. ill. 
11 :44 p. m. 

17 ....... ......... 9: 31 .p. m . 
11:4'5 p. 111 . 

20 ................ 5:11 a. m. 
21.. .. ............ 1:53 a . m. 

11:37 p. m. 
22 ................ 12 : 33 a. m. 

3:36 a. m. 
2:37 p. m . 

23 ................ 11: 39 a. m. 
11:40 a. Ill. 

2L .............. 12: 32 a . m. 
25 ....... ........ 12: 44 p. Ill. 

10: 34 p. m. Feeble. 
26.... 1:48 p. m . Very feeble. 

1 :49 p. JU. 

27 ........ ........ 1:00 p. Ill. 

29 ................ 1: 06 a. m. Feeble. 
10:00 a . m . 

5: 29 p. m. Very fe eble 
5:31 p. Ill. 

8:14 p. Ill . 

Teleseism. 

September 1.. .... .. ... .... 4: 40 p. m. Sli ght. 

Spasmodic M icrotremor. 

This type of tremor was slight t hr0ughout the month. 

Harmonic Microtremor. 

This type of tremor was yery slight throughout the month. 

Microseismic Moti01n. 

The amplitude of microseisms was moderate on 'the 12th, 17th and 30th 
and slight on other days. 
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Tilting of the Ground. 

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

Sept. 2- 8 .......... .......... 0.4 seconds W. 
9-15 .... .... ............ 1.3 ENE. 

16-22 .................... 0.7 SE. 
23-29 ....... ............. 1.9 N . 

R.H. FINCH, 
Temporarily in Charge. 
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HAWAIIAN VOLCANO OBSERVATORY, 

Volcano HouH P. 0., Hawaii. 

The Obaervatory ia equipped with the following 
.eiamometrlc lnotruments rebuilt at the station in 
1918 for the special need• of volcano research: two 
Bosch-Omori pendulums, high-speed registration of 
local earthquake•; one optically recording aeismo­
rraph for distant earthquake■ ; one clinograph register­
Ing E-W tilting of the ground. A vertical component 
•eismograph was in December, i918, set up' in ex­
perimental operation. These are seated on concrete 
piers in a closed basement room having practically 
constant temperature, beneath the chief Observator)' 
building near the hotel. Time is referred to a rated 
chronometer, checked at intervals by wireless signal 
from the Pearl Harbor Naval Station. The chrono­
moter is loaned by the University of Hawaii. Ha­
waii•n standard time (H. S . T.) is 10 hrs. 30 min. 
alower than Greenwich time. Observatory Lat. 19• 
25' s,.2 .. N.; Long. 155° 15' 39.2" w .; EleTation 
121'.6 meters (3985 feet). 

HAWAII NATIONAL PARK, 

Thia park was created by act of Oongre11 August 
1, 1916, and includes three famoua Tolcanoes-Kilauea 
and Mauna Loa on Hawaii and Haleakala on Mau i. 
Frequent passenger steamer■ ply between these islands 
and Honolulu. 

Haleakala 8ectlon-Haleakal1, ''house built by the 
1un1 '' a peak more than 10,000 feet high, carries an 
Immense fisaure-like crater 8 miles long and 8 miles 
wide, with walls 2000 feet high . H ere, as well as 
on Mauna Loa and Mauna K ea, grows the Silver 
Sword (Argyroxiphium) . Thirteen volcanic cones lie 
wholly within the crater. some rising nearly to the 
height of the aummit. The acene at aunrise ia mar­
nloualy beautiful. 

Wailuku is the point of departure, automobiles tak­
inc the traveler w Olinda, a summer residence set­
tlement ,o,s fell high. After 2 hour■ drive to th is 
point, oaddle hones are taken to the aummit, a ride 
of S ½ hour■ • Here i• a fine concrete rest house, 
ln11H b:, th• citizen• of Maui, an~ fully equipped 
with Iron beda, blanket■, 1tove1 an~ '<ing utenailo. 

Kauna Loa Sectlon-Mauna ' , a. a .-aat dome 
11,1176 feet hirh, reached thro" 1 forest• of Ha· 
waliM> aahocany (koa) and tr11 orn, lhen up bril· 

liantly colored Ina elope■• baa a aummit crater S 
miles long by 1 ½ mile■ wide, with walla 700 feet 
high, and when in action fountains of fire froth are 
here jetted 500 feel into the air. Every five or ten 
years splendid apectaclea of lava eruption are ataired 
on the mountain , sometime■ from the lower 11anka. 

There are trail'• on the Kona aide, and also from 
the southwest, but the usual and best route ia with 
oaddle mules from the Kilauea section to Puu Ula· 
ula (9800 feet) , a ride of six houra. Here there 
is a fully equipned cottage with , stables and water 
supply. From this point on the aecond day a four· 
hour ride takes the visitor to the summit crater 
where there is water. A ri~ht of way within the park 
connects Kilauea with Mauna Loa, where eventually 
a road will be constructed. The view■ are glorioua 
and the chasm■, cone■ and contorted lana indeacrib· 
ably chaotic. 

Kilauea Section-The lake■ of foaming lier:, Ian 
within the crater of Kilauea form the moat 1pee­
~acular exhibit in the Hawaii National Park, if not 
m the wo:ld. The pit of fire, Halemaumau, ia inaid• 
of the me.tn crater, at the apex of a broad, flat, inner 
cone.. Kilauea is a dome Tolcano 4000 feet high, 
overridden by the lava slopes of Mauna Loa on the 
west. so that it seems but a spur of the greater and 
perhaps younger, slag-heap mountain. ' 

The Kilau ea Park and the inner pit itself au 
both r ea~h ed directly by automobile from Hilo, the 
second city of the Territory of H awaii , and thert 
are excellent hotel accommodations. The distance 
from _Hilo is 30 miles. Within the park there are 
1 5 miles of r oad s and about 20 miles of trails. As 
shown on the map, there are a dozen ancient pita 
wit.bin the area of the park, as well as conea, cavern ■ 

an d hot solfa tar a s and a strange de sert where laTa 
fl ows h aye p o!lred out of cracks as recently as 1920. 

The h ve pit of Halemaumau is easily accesaible 
anrl not dangerous. Frequent ly one can wal'k to the 
a ctnal ed ge of the splashing. fountaining laTa lakes 
the lava _column ri si~g. an~ fa lling from year to yea; 
so that its mo st d1 stmct1ve character is cea1ele11 
change. At night th e spectacle is full of marveloua 

color, and the region is a paradise for arti1t1 photoir-
raphers and naturalists . ' 

1 
T_he sever al secli?ns are und er the contror of the 

Na~10nal Park S~rv1 ce of t he Departmen t of the In• 
te:1or. The Umt~d States Weather B"ureau main ­
tams the Hawa11_an Volcano Obsenatory , which 
stands_ on the brink of the irreater crater with in 
the Kilauea Park. · 
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VOLCANIC CONDITIONS IN OCTOBER 
'fhe general arrangements oi' pools and source wells in Halemaumau was 

much th e same in October as ju th o latter pa1't of September. The main 
pool was at southwest edge of pit Hill! was fed by the south and southwest 
source wells. The source well of the southeast pool w:>.s at the southeas t 
end. The nor th pool appeared to have but one source well. Occosionall y 
fo llowing rapid rising t he outlines of these pools were quite vague. On 
October 16th when th e pools were depressed wit:1in t heir cups thre:i islands 
appeared in the main, or southwest pool. A cone pers istf'd at the southeast 
source while t he other sources were marked by nea rly continuous fountain­
in g in the surrounding lava pools. 'l'h a fountainin g was mostly at the 
sour-ces t hough occasionally strong fauntaining occurred at various places 
in the different pools . The depression of the lava at the beginning of the 
month was 388 feet below rim and during October as a whola th e lava rose 
qui te uniformly averaging 2.5 feet pe r day. Slight s inkings were noted on · 
t he 10th, 16th, 19 th, 20th, and 30th. 

JOURNAL, OCTOBER, 1923 
October 1. At J 1 a. m. the main pool was pou ring out a rapid stream 

to Lhe northeast. The southwest fouut a.in was vigorous, and the south grotto 
moderately act ive. Breaking up of crusts wa3 frequ ent. The ramparts 
around the pool were well defin ed , and in some places fully 10 fe3t hi gh . 
The southeas t and north poo ls were crusted and qui et, the form er sunk in 
its cup , and the latt er full. The north pool measu~·ed about 300 by 200 
reet . T.he i'ume continued extrem ely thin. 



October 2. At 11 a. 111. th€' main pool was slightly sunk in its cup, but 
soon rose and overflowed the bench in five places. The southwest fountain 
was constant and vigorous, and the south grotto weakly active, allhough it 
had been building up a high cone. There were occasionally other fountains , 
which were sometimes strong. The southeast pool was quiet, but a cone 
just east of it had pomE>d out a considerable flow to the north, and had 
built itself up 10 to 15 fe et. It was now fuming slightly. Th'e nor th pool 
was much more indefinite in shape than on the day before, and looked as 
lhough it might extend several hundred feet to the west. The north cone 
was moderately active. 

October 3. At 11 a . m. lhe ma in pool was somewhat sunk in its cup. 
The southwest fountain was quiet most of the time, but the south grotto 
was more active than before, and was the source of strea ming. At times 
there were as many as five fountains in the main pool , several of which were 
very vigorous. 'The north cone was markedly more active, and was the 
source of streaming in the nor th pool. In it were several areas covered 
with broken slabs which looked like islands; some of which were fuming. 
The southeast cone was fu lly 20 feet high , and was more active than it had 
been for some time. 'l'he southeast pool was full. and showed mor e activity 
in fountaining and breaking up of crusts. The fun:: e was _th icker than it 
had been, but was still thin. 'rhe heat _ radiation ·was stron g. 

October 4. At 11 a. m. the pools were full, and the main one overflowing 
in five places. The margins w ere vague, with the exceptio n of th e ea st 
rampart of the main pool. The southwest fountajn was quiet, but t he south 
and north grottoes were very a~tive and constant, and were sources of 
streaming. The southeast cone was quiet. At times both th e main and 
north pools broke up with rapid streaming and very powerful fountaining. 
The fum e was slightly thicker . The heat radiation was strong. 

October 5. At 8 : 30 a . m. the various pools appeared to be uniting, th e 
main pool was overflowing into the southeast one, a nd a large section o f 
the rampart near the south grotto had collapsed , making i t an island. The 
south grotto was constant and powerfully active, throwing large gobs of 
lava 20 to 30 feet , and small er particles fully 50 feet high . The southwes t 
and southeast fountains were quiet, and the north grotto was much less 
active than it had been . The fume was thin, and the heat radiation strong. 

October 6. At 3 p. m. t he · pools were sunk in their cups, qui et and 
crusted. The subsidence had been recent, as the lava was slowly streaming 
into the main pool from a low area to the northeast, which it had just been 
flooding. Then the main pool started to rise, with breaking up of crusts 
near the south gl"Otto and very powerful fountaining and streaming away 
from the fountains . Soon after t he fountains died down to moderate ac tivity. 
The north pool was clearly revealed, being some 300 feet long by 200 wide. 
'rhe southeast pool was somewhat enlarged, and nearly round. 

October 7. At 11 a. m . the north ancl main pool s were fu ll , a nd the 
edge of t he latter was ill defined along the sout:i. and east s ides. It 
appeared to be enlarging greatly to the southward. The southeast pool was 
a lso enlarging by the faulting and sinking of blocks around th e rim. The 
south and southwest fountains were active, and the north grotto somewhat 
feebly so. At times there were as many as seven fountains in the mai:1 
pool. The southeast pool was generally quiet, with occasional breaking up 
of c rus ts. There were two main sources of fume, both in the bench near 
the east end of the ma in pool, but as a whole the fume was very thin. The 
beat radiation was moderately strong. 

October 8. At 11 :30 a. m. the nort.h pool was fu ll , but th e southeast 
and main pools were sunk in their cups. The funtaining was weak, the 
north and southeast cones vrn1·e merely puffing, and south and southwest 
fountains moderately active. Occasional other fountains accompanied break-
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ing up of crusts. Th e south and west bench es of the ma in pool wer e onl y 
about 4 feet h igh . whil e t he no rth and east ones were fu lly 10 feet, indicat­
ing t il ting of the floor of the pit. Some large cracks were formin g in the 
bench at the east end of the main pool. The main pool had extended its·elf 
100 to 150 feet to t he southeast. Several places along the rampart at th e 
east end of the main pool wer e giving off dense white fum e, making the pit 
hazier than it had been s ince the rise had gotten well under way. Th t"l r e 
was bu t li ttle exposed Java, and the hea t radia tion was mild . 

October 9. At 9 a. m. ,he main pool had flood ed the bench, and ap­
peared to extend to the main wall of the pit. Th ere was a distinct rampart 
0xtending across the floor over which the lava poured in four strong streams. 
The southeast pool was joined to the main one, and as a separate unit 
ceased to exist. The nor th- pool was also flooding the surrounding bench . 
There was constant a nd power fu l fountaining over t he sout h well , and at 
tim•es as ma ny as seven short li ved fountains elsewhere. The north and 
southeast cones were mod 3rately active and pouring out some lava. At 
times t he north pool broke up with strong fountaining, rapid streamin'g, and 
1,ubs idence. The fum e was much thinn·er than it bad been on the day before . 
The crusts wer e t h in, and the heat radiation a lmost unbearable. 

October 10. The main and southeast peols were still joined. but sunk 
in their cups, and mucb sma.ll'e r t ha n they appeared the day before, and 
were surrounded by a rim of crags ra nging up to 10 feet in heigh t. The 
foun ta ining g :merally was much weaker than on the day before. t hough a ll 
four so urce fountains were active. Th e crus ts were thicker, and the heat 
radiation mild . Tbe fume was very thin . . 

October 11. At 2 p. m. th e main pool was surround ed by crags ranging 
up t.o fif teen feet in height, and the southeast gul f had become a sinking 
region, wi th a steady and at times rapid stream flowing into i t. However, 
the southeast cone was pouring out a small flow onto the bench east of 
t he gulf, which at tim 3s cascaded into the main pool. The fountaining was 
moderate. with all four source founta ins somewhat active. The north cone 
was hissing strongly, and the north pool was full, with indefinite limits. 
The large sunken area east of the north pool app·eared cold. The west wall 
of t he southeast gulf was made of aa, which g-Jowed like a coal fire at 
2 p. m. but later cooled off. The fum e continued thin . 

October 12. At noon the situation was mu ch li ke t hat of the day before, 
excPp t that a ledge had risen, severing the sou theast pool from the main 
pool. Both southeast and main pool s were sunk in their cups, though the 
uorth pool was ·overflowing. The benches appeared to have risen somewhat. 
The north cone was very noisy; the southeast one was still pouring out a 
small flow that was cascadin g into the south east pool. The fountains in 
th e main pool we1·3 somewhat weak. During t.he afternoon the pit became 
more active, and the glow during the evenin g was brilliant. 

October 13. At 10 a . m. the pools had risen , and drowned almost the 
entire bench. A few islands r emained in the west part of the pit, and 
some in the east part. At onl y two places was there rapid streaming, one 
at. t he wes t end of the main pool, wh en an undrowned wall constricted the 
current, a nd th e other on thP. edge of tb e north pool, where the Java from 
the main pool was pouring into it. The fountainin g was varia ble, up to 
eight .fountains, some of which were at times power fu l . There were two 
constant fountain:; over the southeas t source, the south grotto was active, 
and the north one feebl y so. No activity was visibl e at the southwest well. 
The fume was thin, coming from an island. The crus ts w ere t hin, and 
the heat strong. 

October 14. At 10 a . 111 . t he main pool had taken on definite limits, and 
occupied the entire east half of the pit, t he southeast pool, and the sunken 
area to Urn northeast. It e1:tended to the main wall in several places, but 
usuall y t her e was a margin of bench up to 75 feet wide. The foun taining 

89 



was at times powerfu l. the strongest one appearing intermittently in the 
western end of the main pool. Constant and moderately powerful fountains 
played over the four source wells. The north pool was full , wi th indefinite 
limits. The fume was thin, but contained more sulphur diox ide than it 
.had for a long time, so that il was at limes unpleasantly strong. 

October 15. At 10 a. m. t he appearance of the two pools was s imilar 
to that or tb e day before. The main pool was some what more sunk in its 
cup. The re was no l'oumaining over the south and southeast wells, but 
t here were many fountains elsewher e, up t o abou t 20, varying greatly in 
strength, and . emitti ng much sulphur dioxide. 

October 16. At 9 ,t. m. both pools were sunk in their cups, and three 
islands were appearing in the cente r of the main pool, the largest of which 
was 75 yards long, and stood about 15 feet above the lake. The north and 
southeast source founta ins were quiet, the south one at times weakly active. 
and the sou thwest constant and moderately active. No str eaming was visible. 
The beat radiation was moderately strong, a::id the fume extremely thin. 

Oct ober 17. At 10 a . m. both pools wer e sunk, particularly the north 
on·e, and the main pool wa s much shrunken in s ize by the rising of the 
previously drowned bench. What bad been the main island the day before 
was now joined to the ea st side, and the topography was similar to that of 
October 12. The west s ide of th·e bench forming the r:ew peninsula was 
identical with what it had been before the submergence. A new island !1ad 
appeared in the main bay of the main pool, and during the afternoon 
another one appeared southwest of i t. The fountaining was very weak. 
The fume continued t'1in, and a little came from the newly risen ben ch, 
just aR it had before the s ubmergence. 

Oct ober 18. Both pools had risen considerably in the ir cups, but 
the main pool was further reduced in size by the withdrawal of the lava 
from the northeast sunken a.rea and the southeast pool. T he northeast 
area was either cold or heavily crusted, and appeared just as it did before 
being submerged. The bench around the pools was much c racked in several 
places, indicat ing different ial uplift. 'l'he islamls which had appeared in 
t he main pool the day befo:·e h ad risen and greatly increased in size. The 
southwest source fountain was constant and moderately active, while the 
nortb and south ones wen~ feebly so. A new cone had formed over the 
southeas t source, and was pouring out a small fl ow. The fume continue:! 
very thin. 

Octobe r 19. Both pools w?r e flooding the bench between them, and 
the northeast sunken a rea. T here was constant and active fountaining over 
the north, south. and southeast wells, the one over the north well being 
1 he strongest. T.be one over the south well was a multiple fountain, made 
up of many small ones close together. The north well was the sou rce of 
a rapid current, but there was no pen!ept ible streaming from the other 
sources. At t imes strong fountaining occurred elsewhere, with rapid stream­
ing and slight subsidence. The c rusts over the pools were th in, and tbe 
heat radiation strong. 

Oct ober 20. At 11:30 a . m. both pools were sunk in their cups, the main 
one having sunk tbe more. The general topograhpy was the same as that 
of October 17, but the north pool was somewhat changed, and many minor 
features altered. The fou ntaining was weak. only the north, southeast and 
south source fountains being active at all. No streaming was visible. There 
were occasional breaking up and sinking of crusts. The h eat radia tion 
was moderate , and the fume very thin. 

October 21 . At 2 :30 p. m. the main pool was further shrunk. The 
fountaining was generally feeble, thougt for a few minutes th e south four:­
tain was strongly active, with rapid streaming away from it . Except for 
those few minutes, there was no visible streaming. There were four dis­
tinct islands in the main pool. T.he nor th"last sunken a rea was cold, and 
the thin veneer of pahoehoe wa:; much cracked, showing aa be low. Between 
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Fig . 14 , Oct. 10. 1923. Halem a.umau from t he norLhc>ast r i :n , show ing main a1ul aonthEast pools. P hoto Emerson. 



t he sou theast and main pools there wa ~ a particula rl y rough section. Th e 
crusts on th e pools were moderately thick. and the heat radiation mild. 
Occasiona lly the crnsts broke up. Th e fume was t hin. 

October 22. At 10 a. m. the pit was littl3 changed. The nort h and 
southeast fountains were occasionally weakly active. There were several 
small fountains uver t he so uth source, constant and moderately active. 
There was a sluggish flow from th e southeast cone, showing a few bright 
toes. No streaming was visible in the main pool. The southwest is land 
was connected to th e bank by a low bench whi ch t he pool was s lu ggis hly 
flooding. Th e northeast sunken area is bein g separated from the main 
pool by a ri sing block of bench, which stood about four fe et above th e north­
east area, and a li ttle higher above t h e lava. The crusts on the pools 
were thick, and t here was little fire visible. The h eat radiation was scarce­
ly perceptible. The fume was th in. 

October 23. At 11 a. rn . the flowing from th e southeas t sou rce wa s 
somewhat more active t han it had been durin g t he previous few days. The 
south, southwest, an d north fountains were active, at times moderately 
i-- trong. The size of t he main pool was being furth er reduced by th e fo rnrn.­
lion of an inner ben ch , and its shape was becoming ver y irregular. The 
north pool which was sunk in :ts cup, started to r ise. with vigorous foun­
taining at the north grotto, ;ind it ov3rflowed the bench to a smail extent. 
'fhe fume was medium, a nd coming from two sources, one at the east end 
of t he main pool, and the other at the e:i.st end ol' the north poo l. The 
crusts on t h e north pool were t hin , and t he heat radiation strong. 

Oct.o ber 24. At 12 noon the appearnnce of the pools was similar to 
t.hat of th e day before, with the inner bench of the main pool becoming more 
pronounced. The north, sou theas t , a nd south sourc3 fountains were 
moderately a-ctive. 'fhe sout heast source was pouring out increasingly la rge 
.-olumes of lava. The southeast pool was taking on defini te shape, and was 
nearly as la rge as th e north pool. The bench arounrt the main pool was 
risi!lg differentially, and t he north a nd east crags were nearly as high 
above the lava as the island. 

Octo ber 25. Between 11 a . rn . mid noon the southeast pool was pour­
in g out by far th e largest flow that it had poured out since th e middle of 
Septemb er , and the cone beside it was belching out lava act ively. The 
north and south fountain s were constan t, and at times the south fountain 
was rfiodera t2 ly strongly active. The north and main pools occasionally had 
break ups of crust and the heat radiation was moderate. There was no 
str eaming in t he main pool, and the growth of the inner bench continued. 
The ben ch around the pools was rising, and the cracks in the east part be­
coming larger. The fume was thin. ,md came from the ben ch at the east 
end of the main pool. 

Oct ober 26. At 11 a. m. a ll three pools were sunk in their cups, and a 
new island .had appe:i.red in the eastern pa r t of "the main pool, otherwise 
Urnre was little change. The til t ing of th e shore line of the main pool had 
continued, so that a s light rise would cause an overflow to the southwest, 
while the crags along the north and east side stood 15 to 25 feet a bove t he 
lak e. The fountaining wits generall y weak to moderate, only the north, 
southeast, and south fountains being active. About noon the south fountain 
became powerfully active, with streaming away from it. Th·e fume was 
moderate, coming almost wholly from cracks in the bench , and was free 
Crom sulphur dioxide. 

October 27. All three pools were full a nd overflowing th e bench 
vigorously; the main pool to the, sout hwest, and southeast one to the nortb ­
west, and the north pool to the south. Occasionally the north and main 
pools broke up with shmt bursts of fountaining and subs iden ce, followed 
by rapid recovery and resumed overflow. The north pool had built high 
ramparts, chiefly 011 the north side, so that it stood on a steep and very 
pronounced hill. The southeast fountain had buil t up a high chimney whose 
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roof bad coll apsed. There was vigorous foun taining at the north and south 
sourc:as, a nd a weak one at the southw est. The southeast chimney occa­
siona ll y belched strongly. At times of subsidence t here· were two groups 
of fountains in the north pool, one at 1 he east end, and the other at the 
west. During th3 afternoon a torrent of Java poured over the nor th wall 
of the north poo l, and flowin g under t he rim of the main pit, poured into 
the sunken area east of the main pool and filled up a large part of it. 

October 28. All three pools were s lightly &unk in t heir cups at 11 a. m. 
The foun taini ng at the north and south sour-ces was constant and modera te. 
Occasionally t he crusts on the main pool broke up with rapid str eaming and 
many small fo untains. Th e fume was moderate, coming from various places 
in the bench. At 11 : 30 there was a large avalanche in the southwest chasm. 

October 29. At 2 p. m. all three pools wer3 slightly sunk in their cups 
and crusted mod erately. The north and southeast cones were moderately 
active, and six small fou ntains played over the south ·source. The south­
west fount;,,.i n was weakly active, with s low streaming away from it. Occa­
s ionall y the crusts broke up. The fum e was moderate and came from cracks 
in t he bench. Ther e was further tilting of the shore line of the main pool 
10 the southwest. 

Octoher 30. The pit was visited in th e evening by Mr. Durning, who 
reported it qui et. The glow as seen from th e Observatory was slight. 

Octobe r 31. All t hree pools were crus ted and sunken in their cups. 
The fountaining was weak, onl y t he north , south, and southwest fountains 
being active at all. There was no perceptible streaming. A new island was 
appearing in t he main pool between the east peninsula and the north crag. 
The fume was moderate, coming wholly from the bench. The heat radiation 
was scar-cely pe1·ceptible. 

LAVA MEASUREMENTS 
Measurements or th e deprpssion of the mobile lava column below th e 

northeast r im station of Halema umau, for the month ended October 31, 1923, 
we re as follow s : 

Oc tober 1.. .... .. 
2 ....... _ 
3 ............ -.- .... . 
4 ... ........... . --.. . 
7.-.... .... .. ...... .. 
8 ................... . 
9. __ ..... -.... -.... __ 

10 .... ............ _ .. . 
11 .. -.......... -..... _ 
13 ........ -.......... . 
14 ................... . 
15 ....... ·-····-···· .. 
17--.............. .. .. 
18.-...... -.... -- ... .. 
] 9._ .. -.... -...... .. . _ 
20 ............. -.... -. 
21 ... ·-······-·-··-··· 
23 ............... ... . 
24 ....... _ ........ _ .. . 
25 ............ _ .... _ .. 
26 .... ............... . 
27 ........ -....... _ .. . 
28 .... ............... . 
29 ......... -........ .. 
31._ .. ·---·- .. -·••· .. -
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North pool 
39fi feet 
391 
380 
372 
368 
365 
355 
357 
348 
347 
337 
330 
346 
344 
320 
330 
329 
325 
315 
313 
:no 
299 

304 
307 

,Main pool 
388 feet 
386 
381 
370 
366 
365 
354 
364 
356 
340 
338 
335 
338 
326 

342 
336 
328 
325 
322 
320 
312 
308 
308 
313 



SEISMOMETRIC RECORD 

During the month ended midnight Octobe r 31, 1923, twenty•seven local 
earthquakes and one teleseism were r egistered a t the Obser vatory. These 
and other earth move ments are exhibited below. Time is Hawaiian Stand· 
ard, 10 .h. 30 m. s lower than Greenwich. 

Local Earthquakes. 
October L. ..... .. ..... ...... 12 : 09 a . m . Ve ry feeble. 

Teleseism. 

2 .... .. ... ........... 2:45 a . m . 
4 ............... ..... 2: 35 p . m. F eeble. 
5 .................... 8: 20 p . m. Very fe eble. 
6 .................... 11 : 27 p. m. 
8 .................... 4:36 a. m. 

1:46 p . m. 
10:45 p. m. 

9 ........... ...... ... 10 : 09 a . m. 
10 ....... ......... .... 3:37 p. 111. 

11.. .. ............ .... 8:01 p . 111. 

12 ...... ..... ... ..... . 9 : 44 p. Ill. F eebl e. 
15 ........ ... .... ..... 7: 53 p. rn. Very feebl e. 
16 .............. ...... 11: 56 a. m. 
18 ... ........ .... ..... 4:41 p. Ill . 

20 ... .. ..... .......... 10: 23 a . m. 
8:22 p. m. 

21.. ........ .. .... .... 6: 48 a. m . F ae Ii le, distan ce 2 miles. 
23 ... ........ ....... .. 10: 48 a. m. Very feeb le. 

12:40 p. m. 
25 ..... ......... ...... 8:30 a. m. 

9:50 a. m. 
1 : 45 p. m. Feeble. 

10: 42 p. m . Very feeble. 
27 .................... 2: 50 a. Ill. 

2:04 p. m. 
6: 31 p. m. S light, dis tance 6 miles, SE·NW. 

October 6 ....... ........ ..... 5: 45 p . m . S li ght. 

Spasmodic Microtremor. 
This type of tremor was s light throughout the month. 

Harmonic Microtr~mor. 
This type of tremor was very s ligh t throughout th e month. 

Microseismic Motion. 
The amplitude of microseis ms was moderate on th e 1st, 2nd, 3rd , 12 th , 

14th, and 28th and slight on other days. 

Tilting of t he Ground. 
By weeks this movement was as follows, expressed as a ng ul a r c.l!ange 

and direction of motion of the plumb line. 

Sept. 30•Oct. 6 .................... 0.8 
7·13 ...... .... ........ .. 1.6 

14·20 ................ ... . 4.0 
21-27 ...... .... .......... 1.1 

/8 - Nov. 3 ...... .......... .... 1.7 

second NNE. 
seconds SSE. 

N. 
ENE. 
N . 

R. H . FINCH, 
T emporarily in Charge. 
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Bll\e.k spot shows location of Observatory. 
All exchange• ahould be addre11od to 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano HouH P. 0., Hawaii. 

The Observatory is equipped with the following 
aeismomet r lc instruments rebuilt at the station in 
I 918 for the special needs of volcano research: two 
Bosch -Omori pendulums, high -speed registration of 
local earthquakes ; one optically · recording aeismo· 
graph for distant earthquakes ; one clinograph register• 
ing E-W tilting of the ground . A vertical component 
• eismograph was in December, 1918, set up in ox · 
perimental operati on . These are seated on concrete 
p ier s in a closed basement room hav ing praCtical1y 
con stnnt temperature, beneath th e chief Observatorv 
bu ilding near the hotel. T ime is referred to II rated 
chronometer, ch eck ed at intervals by wireless signal 
from th e Pearl Harbor Naval Station. · The chrono-
111 .• ter is loa n ed by the Un ive r sity of Hawaii. Ha­
woiion standard time (H. S . T . ) is 10 hrs . 30 min. 
•lower than Greenwich time. Observatory Lat. 19° 
25' 54.2" N. ; Long. 155° 15' 39.2" W . ; Elevation 
12 14 .6 meters (3985 feet). 

HAWAII NATIONAL PARK. 

Thi• park was created by act of Oongres• Augu1t 
1, 1916, a nd includes three famous volcanoes-Kilauea 
•nd Mauna Loa on H awaii and Haleakala on Maui . 
Fr equen t passenger steamers ply between these islands 
and Honolulu. 

Haleakala Section-Haleakala, '' house built by the 
su n. ' ' a p eak more than 10,000 feet high, carries an 
Immense fissure-like crater 8 miles long and 3 miles 
wide, with walls 2000 feet high . Here, as well as 
on Mauna Loa and Mauna Kea, grows the Silver 
Sword (Argyroxiphium) . Th irteen volcanic cones lie 
wholly w itiliu the crater, some r ising nearly to the 
hei ght of the summit. 'fhe ■cene at tmnrise is mar­
velo,ieh· beautiful. 

Waiiuku is th e poinl of departure, automobiles tak• 
ini the tr aveler !o Olinda, a summer residence set­
tlement 40-i3 feH hlii;h. After 2 hour• drive to this 
point, 1addle hori.fls ar~ taken to the ■ummit, a ride 
of S ½ h oure. Here 10 a ft.no concrete reai houee. 

·1tu1U by th• cltluna of Maui, an~ fully equipped 
with Iron bod■, blanket■, atOTH an~ 'rinr uten1il1. 

Kann& Loa Sectton-lhuna l , . . a TIit dome 
18,675 feet 1'irh, roached thro" 1 fore1t1 of Ha­
.,.-.iian •ahorany (koa) and trA, 1rn, then up bril-

lia ntly colored lava 1lope1, haa a 1ummit crater 9 
m iles long by 1 ½ miles wide, with wall■ 700 ! eel 
hi gh, and when in action fountain ■ of fire froth aro 
here jetted 500 feet iri to the air. Every fi ve or te n 
years aplendid spectacles of lava eruption are 1iaged 
on the mountain, sometimes fr om the lo wer flanks . 
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abl)' chaotic. 
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west. so that it seems but a spur o! the greater, and 
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The live pit o f Halemaumau i s easily a cces1ib lo 
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The several eections are under the co n trol' of the 
Na tional Park Ser vice of the Department of tho In ­
terior. The United States Weather B"ureau ma in­
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stands on the bri11k o! tho e-reaier crate; within 
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VOLCANIC CONDITIONS IN NOVEMBER 

The quite uniform rise that marlced October continued through ov-
embar. At the beginuiug of the month the depression of the la va was 320 
feet and on Kovember 30th the la va stcod 260 feet below the rim , making 
the average daily rise 2 feet. There were slight fa lls, however, on the 3rd, 
4th, 5th, 8th and 21 t. 

The pool around the southeast source built up a platform so that on 
Lhe 12th it was 30 feet higher than t he adja,cent main pool. During t he 
building up process the pool greatl y dim imshed in s ize. Further decrease 
in si ze ieft nothing but a cone that by the 13th was fu ll y 50 feet Jligh. 

The island that had been in the main pool for several weeks after 
considerable shifting of positior, moved nearly to the southeast bank during 
Nov. 24-25. A s :icond is la·nct appeared in the main pool on t he 10th bu t 
disappeared on the 12th. On the 13th it reappeared and soon ther eafter 
•Jecame joined to th e main island. 

Fountaining during the month , excepting during times of breaking up 
of crusts, was al most wholly confined to tqe source well s. 

JOURNAL, NOVEMBER, 1923 

November 1. Between 2 and 3 p, m. all poo ls were sunk in their cups, 
an d crusted. The mod erate to weak fountain over the south source well was . 
the only one that was active at al l. A new island was appearing in the 
northern part of the main poo l. and some seemed to be developing in the 
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north pool, but these latter were indefinite. The fume was medium dense, 
and came from various sources, all of which were in the hen-ch. 

November 2. Between 2 r,nd 3 p. m. the north itnd southeast fountains 
were vigorously active, with their respective pools overflowing the bench 
heavily. The lava from the north pool appeared to be more fluid. and wati 
being poured out in greater volume. The main pool was Cull, but not over­
flowing to any extent. The south fountain was moderately active, and the 
southwest one was quiet. Occosional bursts of fountainiug occurred out­
side the ihree source wells, accompanied by rapi<.1 streaming and temporary 
subsidence. These temporary fountains emitted much bluish sulp.hurous 
fume, which the source fountains did not do, and ,~hen they occurred the 
source fountains became noticeably weaker. The lava from the north' and 
southeast pools were forming shallow l:1kes in depressions in the bench, 
and the lakes formed by the north pool frequently s howed breaking up o[ 
crust~, which would indi-cate that that phenomenon was caused by the gas 
held m the lava, and not wholly by ga s bubbling no from below. The lava 
from the southea!;/t source was more viscous and appeared to be much less 
gas charged, and there was much less foundering or c rus ts on the lake 
fed by it. 

November 3. At 11 a. m. the north and southeast pools were sunk in 
their cups and almost wholly inactive. The sou th and southwest fountains 
were moderately active, and the crusts on t he main pool frequenlly broke 
up, with slight subsidence. The south fountain was distinctly spasmodic in 
its behavio1·, t he spasms lasting only a few secouds, and crusts formed b P­
tween spasms. A few islands were visible at the east end of the north pool. 
'fhe fume was extremely thin. At 3: 30 p. 111. there was a large avalan-che 
trom the west wall, preceeded by many rock falls. This was the first large 
avalanche for several weeks. There were occasional rock rails el sew.here. 

November 4. At noon all four source fountains were mildly active, and 
the c1ys_ts on the pools were moderately thick. The island in the main pool 
was tilt.mg very dec1declly to the southwest . . The fume continued thin. 

Nov.embe r 5. The fountaining was weak, ,with the south a nd southwest 
founta ins constant and moderately active ,and · the north and southeas t ones 
usually quiet. The crusts on the southeast pool were thick, but those on 
the north and main pools were thinner. The crusts on the maiu pool broke 
up moderately freQuently, but usually there was no streaming visible. The 
island in the main pool .had tilted further to the southwest ana a large part 
of the top had fallen off. The fume was thin. ' 

November 6. At 2 p. m. the southeast pool was ovel"flowing slightly, 
but the other two were somewhat sunk in t.h<::ir -cups. 'l'he southeast cone 
was very noisy, and the other three source fountains were moderately active. 
The north and main pools were crusted and quiet, with no streaming visible. 
At 2: 15 the southeast pool broke up with moderate fountainlnA". 'l'he fume 
was moderate, and came mainly from the bench at the east end of t he main 
pool. 

Nol.'eimber 7. The appearance ·of the pit was si1~1ilar to tbat of the day 
before, but the north and main pools were higher in their cups. 'l'he crusts 
on the main pool occasionally broke up with rapid streaming and scores 
of small bubble fountains; the activity lasting two or three minutes. The 
southeast pool was overflowing with moderate energy, and was building 
up a dome considerably higher t.han the surrounding bench. Occossionally 
it broke up with viogrous fountaining and subsidence. 'l'here was constant 
and moderately stroug fountaining over the south ancl southwest wells. 
The southeast cone occasionally hissed, and be,lched strongly, and the north 
fountain was constant but weakly active. 

Novembe r 8. At 11 a. m. the pools were 3unk iu their cups, and moder­
ately crusted. All four sources were constantly active; the south and south-
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west moderately strougly, the north slightly so. The southeast cone was 
belching noisly at times, throwing spatter 20 to 30 feet .high. The southeast 
pool was much shrunken in size, being only about 50 fee t in diameter. 
There was no streaming visible in any of the pools, and only occasional 
partial break-ups with moderate fountain ing and slight subsidence. The 
fume was th in. 

November 9. Bewteen 10 and 11 a. m. the southeast pool was over-flow­
ing strongly, and the north pool slightly. All four source fountains, except 
the south, were active. and occasionally there was fountaining elsewhere. 
'fhe southeast pool had built itself up further, and had moved about 30 
feet away from the southeast cone. At 10: 55 it broke up with vigorous 
foun taining. The l'ume continued thin. 

November 10. At :i p. m. a ll pools were somewhat sunk in their cups, 
the main pool being sunk the least. 'l.'he sou theast pool was shrunk until 
it was only about 15x25 l'eet. The fountaining was weak with only the south 
and southwest fountains active at all. Occasionally the crusts on the main 
pool broke up. A new is land was appearing in the main pool, just north of 
I he old island. The fume was thin. 

November 11. At 11 a. m. the pools were quiet and crusted, and de­
pressed within their cups as ,hey were on the day previous . The new island 
in the main pool .had risen fur ther. There were three small fountains over 
the southwest well, and one over the south . The nort h fountain was weakly 
active at times. Occasionally the south fountain threw gobs of lava to a 
height ,of 50 feet wi th a dull explosion. The southeast cone was only fum­
ing slightly. 

November 12. 'l'he north and southwest fountains were constant and 
moderately active, and the south fountain was behaving as it had on the 
11th. T.he southeast. cone was fuming and showing heat through cracks. 
The southeast pool was quiet most of the time. but at 10 a . m. it suddenly 
rose, discharged a lot of sulphurous gas, and then subsided, the whole 
activity lasting about 5 minutes . In. the main pool there was slow stream­
ing away from the southwes t sourc2 fountaiu. The new island had vanished. 
Tl1e fume generally was moderately th in, and come wholly from the bench 
except, at rare occas ions, some came Crom the rnutheast pool. 

November 13. At 11 a. m. the north pool was slightly sunk in its cup, 
the main pool was full, and u,e southeast one was over flowing vigorously. 
The fountaining was moclernte, with five small fountains pver the southwest 
sour-ce, two over the south, a nd the north grotto was moderately active. 
The southeast cone was quiet.. There was no general streaming visible in 
any of tl1e pools, though local currents accompani2d tbe foundering of 
crusts. The lava from the southeast pool appeared decidedly viscous, and 
that slag hear, had built itself up materia lly since the day before. The 
island in the main pool, just north of the olcl island, had reappeared. The 
fume continued thin. 

November 14. At noon the southeast s lag heap was a cone fully 30 
feet J1igh, with slopes of 25 to 40 degrees . It was discharging some viscous 
lava from the top, and occasionally emitted much sulphurous fume, wi th 
fountaining. The old southeas t cone, between it a nd the rim, occasionally 
ejected large gobs of lava with much vigor. making dull but loud reports 
'l'he main pool was full. and the nort.h pool s lightly sunk in i ts cup. T he 
north, south , and southwest fountains were moderately active. No stream­
iug was visible in any of the pools. The fume was thin. 

Nove·mber 15. At 1 : 30 p. m. the southeast pool had vanished, the top 
of the cone becoming sealed. The north pool was fuller than it had been 
for some time, with more active fountaining. The main pool was [ull, with 
active fountaining over the south and southwest wells. Tl1e fume was thin. 
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north pool, but these latter were indefinite. The fume was medium dense, 
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of the top had fallen off. The fume was thin. ' 

November 6. At 2 p. m. the southeast pool was ovel"flowing slightly, 
but the other two were somewhat sunk in t.h<::ir -cups. 'l'he southeast cone 
was very noisy, and the other three source fountains were moderately active. 
The north and main pools were crusted and quiet, with no streaming visible. 
At 2: 15 the southeast pool broke up with moderate fountainlnA". 'l'he fume 
was moderate, and came mainly from the bench at the east end of t he main 
pool. 

Nol.'eimber 7. The appearance ·of the pit was si1~1ilar to tbat of the day 
before, but the north and main pools were higher in their cups. 'l'he crusts 
on the main pool occasionally broke up with rapid streaming and scores 
of small bubble fountains; the activity lasting two or three minutes. The 
southeast pool was overflowing with moderate energy, and was building 
up a dome considerably higher t.han the surrounding bench. Occossionally 
it broke up with viogrous fountaining and subsidence. 'l'here was constant 
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west moderately strougly, the north slightly so. The southeast cone was 
belching noisly at times, throwing spatter 20 to 30 feet .high. The southeast 
pool was much shrunken in size, being only about 50 fee t in diameter. 
There was no streaming visible in any of the pools, and only occasional 
partial break-ups with moderate fountain ing and slight subsidence. The 
fume was th in. 

November 9. Bewteen 10 and 11 a. m. the southeast pool was over-flow­
ing strongly, and the north pool slightly. All four source fountains, except 
the south, were active. and occasionally there was fountaining elsewhere. 
'fhe southeast pool had built itself up further, and had moved about 30 
feet away from the southeast cone. At 10: 55 it broke up with vigorous 
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moderately active, and the south fountain was behaving as it had on the 
11th. T.he southeast. cone was fuming and showing heat through cracks. 
The southeast pool was quiet most of the time. but at 10 a . m. it suddenly 
rose, discharged a lot of sulphurous gas, and then subsided, the whole 
activity lasting about 5 minutes . In. the main pool there was slow stream­
ing away from the southwes t sourc2 fountaiu. The new island had vanished. 
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The fountaining was moclernte, with five small fountains pver the southwest 
sour-ce, two over the south, a nd the north grotto was moderately active. 
The southeast cone was quiet.. There was no general streaming visible in 
any of tl1e pools, though local currents accompani2d tbe foundering of 
crusts. The lava from the southeast pool appeared decidedly viscous, and 
that slag hear, had built itself up materia lly since the day before. The 
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feet J1igh, with slopes of 25 to 40 degrees . It was discharging some viscous 
lava from the top, and occasionally emitted much sulphurous fume, wi th 
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of the cone becoming sealed. The north pool was fuller than it had been 
for some time, with more active fountaining. The main pool was [ull, with 
active fountaining over the south and southwest wells. Tl1e fume was thin. 
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At 5 : 30 it was repoJ:ted that the westernmost of th two i:;ouLb a ·t cones 
uddenly discharged gas furiously, and, it is said, thr w sl)rH y to a l1eight 

of over 200 feet. 'l'he activity lasted about flv minutes. 
November 16. At 11 a . m. the pools were crusted and slightly s unk in 

their cups. No stream ing was visible. T.he north , south and southwes t 
t'ountains were moderately acti 1·e. 'l'lre southeast cone was puffi ng a 'li ttle. 

November 17 . At 4 p. m. th ere were J'r sh flows flowin g from hOLh of 
tln southeast -cones, the largest flow having followed the wall oE th pit 
to the south. The more easte rn cone was puffing and lifting a lid. Jn t h 
11.1ain pool Lh e so uth and southw est fountains were moderately active, anrl 
appeared to be bubblin g th: ough decidedly viscous lava. The northeast. 
arm of the Jake cracked up with effervescence. At t imes there was pro­
lo nged hissing toward the north. 

November 18. At 3 p. m. the pool s were sli ghtly sunk in their cups and 
li te easternmost of th e south east cones was pouring out a smal1 flow of 
vi cons Java. The nort h, south, and sout hwest fountains were moderately 
active, and there were occasional fountains elsewhere. The main island in 
the large poo l was Lilting decided ly to t he svuth. The fume was much 
dense r t han it .hacl been for some time. 

November 19. At 11 a. m., following a sudde n vigo rous fountain at the 
llOrlhern of the two southeast cones, th e we. te rn cone le t off a tremenclou · 
gas blast that lasted fol" fivr minutes and might well have been heard two 
or three miles away. T.h e northern coue b came qu i•· te r ·s imu ltaneously 
with the beginning or the blast. A similar per formance was r po rted on the 
15th. Au opening about threa f t in di amete r wa · term ed at the top of 
the cone. A little spatter accompan ied the blast and one gob of lava went 
up fully 100 feet. At noon both pools were full, a nd the north one was 
overflowing somewha t ·trongly to the north . The fou ntaining was weak, 
with onl y tb€l north, south nncl southeast fountains moderally active. No 
streaming was visible. 'fh e fume was much thinner t han it .had been the 
day before. 

November 20. From 4 to 5 p. m. the fountaining was moderate, with 
from th ree to six active fountains, including the nor th, south a.nd southwest 
source fountains. Occasionally the ~r was foundering of crusts with sub­
sidence, and rn any smal l bubble foun ta in . 'rhe main pool was being furth er 
r duc :1d in s ize by the formation of an inne r bench at the eastern end, ancl 
tlie islan d in it w.as tilting furth e1· to the south. A moderately large flow 
had taken place from the eastern one of the southeast cones, and had flowed 
un der ih 3 east rim. Live toes were s till visible. The fume was thin. 

Nov ember 21. At 3 p. m. both pools w re sunk 5 to 8 feet in their cups. 
'l'he fountaini ng was weak, with the south and southwes t fountains moder­
ately active, and the north one f ebly so. ''fhe eastern of the two southeast 
cones was puffing, and fuming slightly. The fume was thin, coming wholly 
from the bench . One solfatara at the east end of t he north pool was malcin g 
a yellow deposit. 

Novembi::r 22. From 4 lo 5 p. m. both pools were slightly sunk in th Jr 
cups . The fountaining was feeble, only the south fountain being constant 
a nd moderately active. A flow of viscous Java was in progress und r th 
northeast wall of the pit, apparen tly oozing out of ,cracks in the bench 
parallel to the wall. The bench was ris ing. and large cracks w re formiug 
In it, particularly in the southwest part of the pit. Jo one of t bes craclcs 
lava was visible. 

November 23. Between 11 a. m. and noon both pools w re full, And th 
{low under the northeast wall was still in progress. It cooled to a dull black , 
unlike other lava in the pit. The fountainin g; wa,s mode rate, with th sou th 

lll! 

Fig. 15, ov. 28, 1923 . Halemaurnau from Lhe northeast, showing island iu 
main pool and the southeast cones. Photo Emer on. 
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uddenly discharged gas furiously, and, it is said, thr w sl)rH y to a l1eight 

of over 200 feet. 'l'he activity lasted about flv minutes. 
November 16. At 11 a . m. the pools were crusted and slightly s unk in 

their cups. No stream ing was visible. T.he north , south and southwes t 
t'ountains were moderately acti 1·e. 'l'lre southeast cone was puffi ng a 'li ttle. 

November 17 . At 4 p. m. th ere were J'r sh flows flowin g from hOLh of 
tln southeast -cones, the largest flow having followed the wall oE th pit 
to the south. The more easte rn cone was puffing and lifting a lid. Jn t h 
11.1ain pool Lh e so uth and southw est fountains were moderately active, anrl 
appeared to be bubblin g th: ough decidedly viscous lava. The northeast. 
arm of the Jake cracked up with effervescence. At t imes there was pro­
lo nged hissing toward the north. 

November 18. At 3 p. m. the pool s were sli ghtly sunk in their cups and 
li te easternmost of th e south east cones was pouring out a smal1 flow of 
vi cons Java. The nort h, south, and sout hwest fountains were moderately 
active, and there were occasional fountains elsewhere. The main island in 
the large poo l was Lilting decided ly to t he svuth. The fume was much 
dense r t han it .hacl been for some time. 

November 19. At 11 a. m., following a sudde n vigo rous fountain at the 
llOrlhern of the two southeast cones, th e we. te rn cone le t off a tremenclou · 
gas blast that lasted fol" fivr minutes and might well have been heard two 
or three miles away. T.h e northern coue b came qu i•· te r ·s imu ltaneously 
with the beginning or the blast. A similar per formance was r po rted on the 
15th. Au opening about threa f t in di amete r wa · term ed at the top of 
the cone. A little spatter accompan ied the blast and one gob of lava went 
up fully 100 feet. At noon both pools were full, a nd the north one was 
overflowing somewha t ·trongly to the north . The fou ntaining was weak, 
with onl y tb€l north, south nncl southeast fountains moderally active. No 
streaming was visible. 'fh e fume was much thinner t han it .had been the 
day before. 

November 20. From 4 to 5 p. m. the fountaining was moderate, with 
from th ree to six active fountains, including the nor th, south a.nd southwest 
source fountains. Occasionally the ~r was foundering of crusts with sub­
sidence, and rn any smal l bubble foun ta in . 'rhe main pool was being furth er 
r duc :1d in s ize by the formation of an inne r bench at the eastern end, ancl 
tlie islan d in it w.as tilting furth e1· to the south. A moderately large flow 
had taken place from the eastern one of the southeast cones, and had flowed 
un der ih 3 east rim. Live toes were s till visible. The fume was thin. 

Nov ember 21. At 3 p. m. both pools w re sunk 5 to 8 feet in their cups. 
'l'he fountaini ng was weak, with the south and southwes t fountains moder­
ately active, and the north one f ebly so. ''fhe eastern of the two southeast 
cones was puffing, and fuming slightly. The fume was thin, coming wholly 
from the bench . One solfatara at the east end of t he north pool was malcin g 
a yellow deposit. 

Novembi::r 22. From 4 lo 5 p. m. both pools were slightly sunk in th Jr 
cups . The fountaining was feeble, only the south fountain being constant 
a nd moderately active. A flow of viscous Java was in progress und r th 
northeast wall of the pit, apparen tly oozing out of ,cracks in the bench 
parallel to the wall. The bench was ris ing. and large cracks w re formiug 
In it, particularly in the southwest part of the pit. Jo one of t bes craclcs 
lava was visible. 

November 23. Between 11 a. m. and noon both pools w re full, And th 
{low under the northeast wall was still in progress. It cooled to a dull black , 
unlike other lava in the pit. The fountainin g; wa,s mode rate, with th sou th 
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fountain v igorous, and several small ones over t h e southwest well. The old 
south east cone puffed noisily at tim es, and occasionally the newer cone, 
called V esuvius, became active, though not nearly as strongly as it bad on 
previous occasions. The -cracks in the ben ch in the southwest appeared to 
be widening. The fume was thin. 

November 24. At noon both pools were full, with the nor th and south 
fountains vigorous, but the southeast cones and the southwest fountain were 
quiet. TJJe flow under the north east wall appeared to be dead. A pro­
nounced rampart was being built along the south side of the island in ttie 
main pool. The fume was moder ately thi n. 

November 25. B etween 11 a. m. and noon both pools were ful l, and 
showed signs of recent overflowing. From 11 t o 11:40 "Vesuvius" poured out 
a moder ate stream of lava, anc! then th rew spray t o a height of about 100 
feet, and subsided. The flow under the nor theast wall was apparently dead, 
bu t several times there was prolonged hissing from cracks there. The 
island in the main pool had moved south, almost closing the channel be­
tween it and the southeast bank of the pool. The south fo\lntain was vigor­
ously active, with decided streaming away from it, but the southwest and 
north ones were feeble. T here were also various small fountains at the 
northeast end of the main pool. At 11 a. 111. lhe southeast cone belched 
noisily, but later became quiet. The fume was thin, and came wholly from 
the bench. The sol fatara action at the east end of the north pool continued. 

November 26. F rom 2 to 3 p. m . both pools were sl ightly sunk in t heir 
cups, and a pronounced rampart was being built around the main pool. The 
tilting or the island to the south continued, so th at practically the whol e 
of the high part had fallen over. T he sou th fountain was v i gorous, and the 
southwest and north ones w ere weak. At 3 p. m. there was a small dis­
charge of gas for about a minute from "Vesuvius," w i th simul taneous r apid 
streaming to tbe west end o[ the nor th pool. 

November 27. From 11 a. m. to noon the south, southwest, and north 
fountains were moderately active, the sout!, one being iess v igorous than it 
had been. The pool s were crusted, with no fire visible except at the tbree 
fountains, and founderings of crusts were infrequent. The r amparts around 
t he main pool wer e a little higber than they had been before. A small flow 
was in progress in the southwestern part of the pit, appar ently coming f rom· 
cracks in the bench near the wall of the pit. The fume was thin, but sm elt 
decidedly of sulfur dioxide. 

November 28. From 10 to noon t he main pool was slightly sunk i n i ts 
cup, but the north pool was overflowing moderatel y . The south fountain 
was strongly active. the southwest one quiet, and the north one was active 
at times, occasionally strongly so. Occasi onally the crusts on the main 
pool broke up with rapid streami ng and many small fountains. The island 
bad drifted further away from t he sou theast bank. The f ume was thin, 
coming from the southeast cones and th e east end of the main pool. 

November 29. At 11 a. m. t he south and sou thwest fountains were both 
active, but the north one was quiet. The southeast cones were puffing a 
lit tle at times. The main pool was full, but the north on e was sunk in i ts 
cup. The cracks in the bench, parallel to the sou theast wall of t he pit, b ad 
widened and split th~ old southeast cone. The fume was thi n. 

November 30. At 11: 30 a. m. t he n orth pool was slightly sunk i n its 
cup, and the main pool was· overflowing slowly on seve,·,d sides. The south 
and southwest f ountains were v i gorous, and the north source w as becoming 
a cone that was hissing strongl y. Occasionally the crusts on both pools 
br oke up wit h r apid streaming and many small fountains. The fume was 
somewhat heavier, with "Vesuvius'' pouring out a dense cloud. 
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LAVA MEASUREMENTS 

Measurement s of t he depression of th e mobile lava. column b low th e 
north east rim s tation of Halemaumau , for the month ended November 30, 
1923, were as follows: 

November 1. .. ........ .. ...... . 
2 ....... .......... .. . 
3 ........ ........... . 
4 ... ....... ...... ... . 
6 ............ ....... . 
7 ....... .. .. ·-· ······ 
8 ........ ........... . 
9 ....... ....... .. ... . 

11. .. ......... ....... . 
13 ...... .. ... ... .... . . 
14 .. ... ....... ... .... . 
18 ..... .............. . 
19 ........ ...... ..... . 
21. .................. . 
23 ........ ........ ... . 
25 ... ...... .......... . 
26 .... ..... .......... . 
27 ... ... ............ . . 
28 ... .... .... ..... ... . 
29 ........... ... .. ... . 
30 ........ ...... ..... . 

North pool 
313 feel 
296 
316 
312 
315 
302 
303 
292 
299 
291 
286 
286 
279 
286 
275 
271 
267 
270 
256 
263 
257 

Main pool 
320 fe et 
313 
306 
320 
319 
313 
318 
305 
302 
291 
287 
285 
280 
286 
280 
270 
263 
267 
266 
258 
260 

SEISMOMETRIC RECORD 

During the month ended midnight November 30, 1923, sixteen local earth­
quakes and two teleseisms wer e regis tered at the Observatory. T.hese and 
other earth movements are exhibited below. Time is Hawaiian s tandard 
10 h. 30 m. s lower than Greenwich. 

Local Earthquakes. 

No v em be1· 1.. ..... ............. 9: 02 a. m. 
2 .................. .. 12: 53 a. m. 
3 .... ..... ..... ..... . 2:23 a. m. 

3 : 36 p. m. 
L .... .. ........... . 10 : 56 p. m. 
5 .... ........ ........ 5 :35 a . m. 
6 .................. .. 1:18 a. m. 
8 ... ..... .. .......... 8 :41 a. m. 

11.. .................. 6:16 a. m. 
15 ....... .... .. ....... 10: 40 a. m. 
16 .... .... ...... ...... 4:16 p. m. 
19 .... ... ............. 10 : 25 p. m. 
23 .... .. .... ... ....... 9:18 a. m . 

11:40 p . m. 
24 .......... .... ...... 2:17 a. Ill . 

25 .... .... ........ .... 4 :08 a. rn. 
Te Iese ism. 

Slight, NW·.S E. 
Very feebl e . 
F eebl e. 
Very fee ble. 

" 

Slight, distance 2 mil es . 
Sligh t, distance 22 miles. 
F eeble. 
Ver y reeble. 

" ,, 

November 2 .... .. ......... .. ... 10: 50 a . m. Mod er a te. 
3 .... .. .............. 2:00 p. m. Slight. 

Spasmodic M icrotremor. 

Tb(s t ype of tremor was veJ·y sli ght throughout the month. 

100 

Harmonic M icrotremor. 

Thi s typ o r t remor was very slight during th e firs t two decades and 
slight during t h last. 

Microseismic Motion. 

T.h e am plitude or rni•croseisms was mod erate on th e 4th , 5th a ncl 6th a nd 
slight on olh r days. 

Tilting of the Ground. 

By wee ks lhi s mov ement was as follows, expres sed as angular change 
ancl dir ctlon of motion of the plumb line. 

Nov emb r 4 - 10 ................... . 2.6 seconds NNW. 
11 • l 7 ......... : ......... . 3.0 s. 
18 - 24 ........... ..... .... 0.9 second NE. 

Nov. 25 - J (, C. 1.. .. .......... .... !l.1 seconds NNE. 

R. H . FINCH, 
T emporarily in Charge. 
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slight during t h last. 
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T.h e am plitude or rni•croseisms was mod erate on th e 4th , 5th a ncl 6th a nd 
slight on olh r days. 

Tilting of the Ground. 
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l-<.11...AUEA SECTION 
OF 

HAVVAI f NATIONAL DAR I<-

Blnok spot sh ows locatiou of Observatory. 
All e:icchangea ahould be addreased to 

HAWAIIAN VOLCANO OBSERVATORY, 

Volcano Houu P. 0., Ha .. aii. 

The Observatory is equipped ,,.;th the following 
1eismometrlc inatrumen!B rebu ilt al the station in 
1918 for the speciBI needs of volcano research: two 
Bosch-Omori pendulum•, high-speed regi•tration of 
local earthqullkes; one optically recording seismo• 
graph for distant earthquakes; one clinograph register· 
ing E•W tilling of the ground . A vertical component 
••ismograph was in December, 1918, set up in ex­
perimental operation. These are seated on concrete 
pier& in a closed basement room having praclica1ly 
constnnt temperature, beneath the chief Observatorr 
bu il ding near the hotel. Time is referred to a rated 
chronometer, checked at intervals by wireless signal 
lrom the Pearl Harbor Naval Station. The chrono­
mater is loaned by the University of Hnwaii. Ha· 
waiian standard tiwe (H. S . T.) is 10 hrs. SO min . 
slower thnn Greenwich t ime. Observatory Lat. 19• 
25' 54.2" N. ; Long. 155° 15' 89.2" W.; Elevntion 
12U.6 meters (3985 feet). 

HAWAII NATIONAL PARK. 

Thia park wne created by net of Oongrees August 
I, 1916, and includes three famous volcanoes-Kilauea 
11nd Mau.na Lon on H awa ii and Haleakala on Maui. 
FTequen l passenger steamers ply between these islands 
and Honolulu. 

Ba.le&kala. Bectlon-Haleakala, ''house built by the 
aun, •' a peak more than 10,000 feet high, carries an 
ixnmense fissure -like crater 8 miles long and 3 miles 
wide. with walls 2000 feet high. Rere, ne well as 
on Manna Loa and Mauna Kea, grow• the Silver 
Sword (Arg;yroxiphium). Thirteen volcanic conea lie 
wholly within tbe crater, some r ising nearly to the 
height of the aum.mit. The scene at aunrise ia mar• 
nlously beautiful. 

WaiJuku ia the point of departure, automobiles tak• 
inc the traveler to Olinda, a summer reaidenco sel· 
tlement 4043 fee1 hl&b, After 2 hours drive to th is 
poinl, aaddle horses are laken to the aummit, a r ide 
of 3 ½ hours. Here ia a line concrete real house, 
)1111lt by the cltluna of Maul, an~ fully equipped 
.-ilh Iron beda, blanket&, stove■ an~ '<ine otenails. 

Kann• Lo• Sectlon-Yauna 1 1a . a vaat dome 
lB ,&76 feel hirh, reached thro u , ·roreata of Ha· 
llf'alian mahorany (lr:oa) and tr111 ern. then up bri1 • 

li~ntly colo red Ian slopes, baa a summit crater S 
miles long by l ½ miles wide with wall■ 700 feel 
high, and when in action foun'tai.na of flre froth an 
here jetted ~00 feet into the air. Every five or ten 
years splendid apectaclee of lava eruption are ataeed 
on the mountain, sometimes from the lower flanks. 

There are traifs on the Kona side, and also from 
Ute so11thwesL, but the usirnl and best route is with 
snddle mules fr om th e Kilauea section to Puu Ula· 
!JI& ( 9800 feet), a ride of six hours. Here thero 
1s n fulty eq uipped cottnge with stables and water 
suppl)". From this point on the second day a four· 
hour ride takes the visitor to the aummit crater 
where there. ie wnter. A ri:iht of way within the park 
connect& ~,Jauea with ?.fauna Loa, where eventually 
" road w·1l1 be constru cted. The "V iews are gloriou ■ 
and th e chaema, conea and contorted Inns indescrib· 
a bl)' chaotic. 

,Ki_lauea Section-The lakes of foanting fiary lava 
w1thm the . ~••~er of Kilau ~!' form the moat apee• 
tacular exh1h1t m the Hawa11 National Park, if not 
in the wo:ld. T be pit of fire, Halemaumau, ia inaldo 
nf cite mnm crater , nt the ape:< of a broad flat inner 
cone. . Kilauea is a dome volcan o 4000° feet high, 
O\'err1d den by the lava slopes of Mauna Lon on th• 
w••t. so I.hot it seems but I\ spur o! th e greater and 
perhaps younger, slag•heap mountain. ' 

'l'he Kilnu eu Park and the inner pit itself an 
both r each ed directly by automobile from Bilo tho 
second cit;y of t he Territory o! H awaii, and 'there 
are excellent ho tel accomm odntions. The djs tanco 
from _Hilo is 80 miles. Within the park there are 
l 5 miles of r oads and about 20 miles of trails. As 
shown on the map, there are a d ozen ancient p its 
within the area o! the park , as well a s cones, cavern ■ 

an d hot solfntaras and a strange desert whert lava 
fl ows have poured out of cracks as r ecently a s 1920 

1'h e live pit of Halema.umau is easily accessib1~ 
nnrl not dan gerous. Frequently one can wa11c to the 
netnal edge of the splash in g. foUJ'.ltnining lava lakes 
th e lava _column ri si!'g. an~ falling from year t o yea; 
so that ,ts most d1 st10chYe character is ceaaeles• 
change. At night the spectacle is full of maneloua 
co lor, and the region is a parap ise for artists photor· 
rapher s and no turalis ts . • 

'.!.'he several aections nTe under the contror of tho 
Na~ional Park S ~rvice of the Department of the In · 
tertor. The United States ·weather B'ureau main · 
loin s the H awai \an Volcano Obaenatory , which 
stands on the brink of the a-renter crater W'ithio 
the Kilauea Park. 
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VOLCANIC CONDITIONS IN DECEMBER 

Halemaumau was marked in Decemb3r by numerous short period though 
large oscillations. The net gajn for the month was 39 feet, only slightly over 
half of the amount of the rise on days of especially large fluctuations. The 
lake level on December 1 was 258 feet below rim and on December 31 it 
was 219 feet. 

Following considerable flooding on the 3rd there was a very strong 
spurt on the 7th with a spectacular cascade into the north pool. These 
spectacular performances were repeated at weekly intervals for several 
weeks. On the 14th and 21st there were cascades into the north pool much 
the same a;:; on the 7th only of greater magnitude. On the 27th the weekly 
period was continued with a rapid rise and very rapid fluctuations. During 
one half hour period over 10,000,000 cubic feet of lava was poured out.. At 
the times of these floods over 40 acres were covered with molten lava that 
drowned a ll islands and individual lakes. The rapid subsidences followed 
tumultuous fountain s, that would break out at various places. The source 
wells-sometimes sink holes-were the same as in November, the southeast 
cones, the south and southwest fountaining patches and the north pool 
For a while another source pond wa s located near the wall at the south• 
west. 

JOURNAL, DECEMBER, 1923 

December 1; At 11 a . m. the south and southwest fountains were active 
and the north one quiet most of the time. The soµtheast cones were fum­
ing. The crusts on both pool s foundered occasionally. Cracks in the bench 
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parallel to the wall of Halemaumau were widening extending nor theas tward. 
A small flow oozed out of ,cracks under southwest rim: 

December 2. At 2 p. m. the main pool was full and the north pool 
decidedly sunk in its cup. 'l'he southeas t cones wer e fuming and foun tains 
played at the south and southwest sources. The crus ts on · both pools 
found ered occasionally wnh some fountaining in the c2nter but mostly alon g 
margins. The island in the ma in pool had moved s 2veral yards to t he 
northwest . 

December 3. At 4 JJ. m. th P, pools were joined and almost the entire 
bench flooded. The inner southeast cone had broken down and from i t 
the main source of the flood issuEd. There were about twenty foun taining 
patches. There were decided signs of subsidence at 5 p. m. 

December 4. At 11 a. m. both pools were crusted and almost full . The 
south and southwest fountains were moderately activ e and the north foun­
tain was active at times. Th e outer fOU theast cone was fuming slightl y and 
the inner one was marked by a pool of lava. The island in the main pool 
had moved farther northwest and tilted to the southwest. The entire floor 
was covered with new lava. 

December 5. At 2 p. m. all three pools were overflowing. The south, 
southwest and north fountains were :1ctive. At 3: 30 p. m. the north pool 
broke up with vigorous fountaining and rapid streaming to the east end, 
the fountaining being more v1gorous than seen for some weeks. The island 
in t he main pool was being drowned and was tilting to the north . 

December 6. At 10 a . ro. the main pool was nearly bank full and the 
north southeast pools depressed about 8 fe et in their cups. The south and 
southwest fountains were actiYe. There was an intermittent fountain in 
the west part of main pool. The island in t he main pool had moved far th 'l r 
north. The fume was thin. 

December 7. During th e forenoon the pool s wer e crusted a nd s lightl y 
sunk in their cups. Thera were weak fountai:ls at the south and southwest 
sources. The island in the main pool had continued its norther ly migrat ion. 
The southeast cones were fuming and quiet. At 8 p. m . all th e pools were 
joined and the lava was streaming to th e north pool which was a great s ink 
hole into which th e lava cas caded. The north pool was depressed ten feet 
below th e r est of the lake. The south and southwest sources and the south ­
esat cones were feeding the flood. For a time there was a 8 foo t dome 
fountain over th e inner southef:.st cone. 

December 8. ·The lake show ed no sign of fallin g. The main source 
, was the south well and the southwest source was a s 3condary feeding 

well. A small stream was pouring into the inner southeast cone. The 
outer southeast cone was quiet and crusted. There was a powerful fountain 
under ·the north station, another in the west central part of the Jake, anct 
a third near the wes t end of southwest ledge of June, 1923. The heat 
radiati-on was very strong. The rise continued during the afternoon. The 
fountains were more vigorous and Jess numerrous. Bo th southeast cones 
were sink wells. 

December 9. At 1 p. m. the Ja va was down 40 feet or so and still fall­
ing s lowl y. Tin de]Jression of th e top of the southeast cone had not 
changed. The south fountain area was a sink hole with lava streaming to 
it from the north Jake. The island by the southwest fountain was 4-5 fe et 
high. There was no fountaining except at the south area. A slow cracking 
and founderin g of crust extended over the entire pool. Som<! of the plaster 
left by th e recent drop had already scaled off. 
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December 10. At 11 a. m. tb.ere were two separate pools apparently 
nsmg. Small fountains played at the south, southwest and north sources. 
The main pool was much enlarged, but with no definite outline. The island 
had moved northwest and apparently passed the southwest source. The 
rnutheast cones were on a high bench with a cliff about 6 feet high between 
them and the lava to the west and southwest. It appeared as though th 3 
central part of the bench had subsided. There was some aa on the sides 
of the southeast cones. Thin fume came from these cones. 

December 11. At 9 a. m. both the main and north pools were over­
tlowing ~lightly. A new pool some 30 feet in diameter had appeared in the 
southwe·stern part or t!rn pit where one of the fountain groups had been 
playing on December 8. The island had moved farther west and apparently 
had become joined to the bank. There was a heavy avalanche under the 
south station at 8 p. m. 

December 12. At 11 a. m. th e north pool was sunk in Its cup. There 
was fountaining at the south and southwest gources. 'T.he southwest pool 
was quiet. Sluggish streaming to the northeast was detectable in the south 
pool. The fume was very thin. 

December 13. At 2 p. m. th ere was strong fountaining at the south 
source and weak fountaining at the southwest. There was rapid streaming 
to the northeas t from tha south source. The main pool was assuming a 
definite shape by down faulting of the ~urrounding bench. 

Decem ber 14. At 2 p. m. the main pool was full and a flow poured into 
it from the higher northern pooi. 'fhe southeast cones were quiet and 
fountains played at the south, west and north sources. The main .pool was 
building a rampart between itself and the northeast sunken area. 

At 8 p. m. there was practi ca lly a repetition of th e di splay of Decem­
ber 7; the south and southeast wells w 1;ir e the main sources. The dome 
foumains from the southeast coneR were 10-15 teet high. The streaming to 
the north pool was more rapid and for a time the cascading was from all 
s ides. The cascade started at about 6: 25 p. m . The north pool slowly filled 
up until it was within about 5 feet of the top, when it suddenly rose and 
the ca;;cading stopped at 9 : 15 p. m. 

Decem ber 15. During t he night the lake had risen and covered the 
top of the aYalanche under the south rim but subsequently sank about 20 
feet. At 9 : 30 a. m . perhaps a slight rise was in progress. There were 
about thirty small fountains in all. Large aa patches covered the southeast 
ta lus and the base of the southeast cones. 

December 16. Th ere was fountaining at the south and southwest vents 
and occasionally fountaining in the north pool which was depress ed wi thin 
its banks 8-10 feet at 10 p. rn. There was no streaming anywher e and onl y 
s lighl cra,cking and foundering of crusts in a dumbell-shaped pool ext:mding 
northeast and southwest with the handl e in the middle of Lhe pit. 

Decem ber 17. At 4 p. rn. th e topography of the pit bottom was mu ch 
like that preceding the floo d of December 14. The whole bench appeared 
to have risen. The island in the main pool had tilted strongly to the north 
and a new island had appeared to the south of it. Small fountains played 
a t the north , south and Houthwest sources. The southeast cones wel'e quiet 
and fuming with solfatara incrustations. 

Decem ber 18. At 2 p. m. the north and main pools had risen and were 
flooding th e entire pit. The lava was about 225-230 feet below the rim. 
The north pot•! appeared to be the main feeding well . It was reported that 
the southeast cones had been very active at 11 a. m., but they w ere Quiet 

105 



at 2 p. m. As man y as twenty fountains were in action at one time, some 
of which were Yery powerful. 

At 8 p. m. th 3 la va. had risen. The southeast cones were active and 
the north pool was a sour-ce of a rapid stream. There was slow streaming 
from the south source. 

December 19. A t 3 p. m. the north pool was overflowing into the main 
pool, at limes in a stream over a hundred feet wide. Occasionally there 
" ·as a broad, low dome fountain over the north source. Grottoes 15 feet 
high had been built up at the east end of the north pool. The south foun­
ta in was vigorous, but without apparent st reaming to or away from it. The 
main pool occupied all the central part of the pit. The bench s urrounding 
this lake was wides t at the southeast cones. A s teep sided island had ap­
peared almost in the geometric center of the lake. 

December 20. A t 4 p. m. a st rong overflow from the north pool joined 
a broad s )uggish stream from the south source well and moved clear to t he 
northeast bank of th 3 eastern pool. A rampart 4-6 feet high and 15-20 feet 
from the wall marked the eastern border of the easte rn pool. The south­
east cones were higher and glowing and rumbling. Five to eight fountains 
"·ere in ·action. 

December 21. Similar to December 7 and 14 the la,·a was cascading 
into t he north pool. At 7 p. m. the drop of the cascade was 20 feet or 
more. The main source of streaming was from the sou th w ell. The south­
eas t cones were act ive with se ve ral small streams flo wing from the outer 
one and one stream from the inne r. The north pool slowly filled abou t 
9 p. m. and a rapid rise followed. which drowned the inne r southeast cone. 

December 22. At 1 p. 111. t he lava was 25-30 feet lower than on the 
21st, but again rising. The main source was at the south. The west bank 
of the north pool was broken down and a stream flowed through it to the 
west. Th?re was a. crag by the southwest bank of the north pool. The 
rise on December 21 reached a level o about 212 feet or nea rly equal to 
that of Lhe 7 Lh. 

December 23. At 1 p. m. the lava was lightly lower than on the 22nd, 
being about 240 feet below rim. Lava was flowing from the north pool 
which was 6-8 feet higher than the main pool. There were several small 
islands a t the southwest. The one small fountain was at the south source 
well. 

Decen:,ber 24. At 11 a. m. the lava lakes were quiet.. 'rhe southeast 
cones were dead and sul phur stained. There was sluggish st reaming north· 
eastward from the sou th sour<:e w ell whe re small fountains played. 

December 25. At 1 p. m. the lava was 245-250 feet below rim,-a little 
lower than ou the 24 th. The re was cons ide rable cracking and foundering 
of the crusts all over the pool. Fountains played at the south s ource well 
and at the bank in north pool. 

December 26. A t 11 · a . m. I he iakes were much th e ~ame as on the 
25Lh except that the north lake was higher and nearly bank-full. The 
streaming from the s outh source well was stronger and a rise was begin­
ning. One puff was heard a t the s outheast cones. 

December 27. At 11 a. ID. the entire floor was covered with the moving 
flood. The inner southeast <:one was buried llnd slabs of crust marked the 
to1, of the outer cone. Large turbulent fountains pla yed ove r the north pool 
1.vcali ty. By 11:30 a. m. th 3 lava was s inking rapidly and the outer south-
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Fig. 16. Dec. 21, 1923. Cascade into north pool aL 7 p. m . P hoto Finch. 
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east cone appear ed as an is land. The south source appeared to be the 
main feeder of th e flood. The high level reached appeared to be about 185 
feet below rim. There was contiP.uous fountaining in two places near the 

. southeast cone and bubble fountaining at the south source. Within half an 
hour after the fountaining in the north pool stopped the lava rose 4 feet 
or more to t h e top of the sou t !J E:a~t cone island. The rise con tined until a 
level of about 170 feet below rim was reached. 

. December 28. At 11 a. m. the lava was down so that the southwest 
island stood 8-12 feet above the liquid a.nd the southeast cones on a platform 
3-5 feet high. The north pool was 8-10 feet lower than the main pool. 
There was bubble fountaining at the south source and radial streaming 
from it. The lava was rising. 

December 29. At 4 p. m. there weni two is lands in the southeast pool, 
two southwest of big sout hwest is land and one elongated island wi th a taJI 
pinnacle at its west end south of the southwest is lands. The lava was 
12-15 feet lower t han on the 28th. A cascade with a drnp of 5-6 feet poured 
t6 th <) southwest from the north pool. 

December 30. T.he lakes were higher than on the 29th. The nor th pool 
was cascading in a broad stream to the southwest and in a very small 
stream to th e southeast pool. There was one island in the southeast pool. 
Bubble fou ntaining marked the south source f rom which there was radial 
s treaming. Much smoke issued from the inner sou theast cone. 

December 31. At 4 p. m. the lava wa.3 lower than on the 30th. The 
cascade to t h e so uthwest from the north pool was smaller than on the 30th. 
A s luggish stream coursed nort.!J eat>tward uom the south source well. There 
were two i~lands in the south east pool -and six islands in the main .pool. 

LAVA MEASUREMENTS 

Measurements of the depression of the mobile lava colmun below th e 
northeast rim station of Halemaumau, for th e month end ed Dec. 31, 1923 , 
were as follows: 

December 1..·---·- -·-- •·--··--
4 .. __ . ...... .... .... . 
5 ... ·--·-·· ··--·-···· 
6.-. .. 
7 ... ..... ·-··- ·----·· 
8 .... .... ·-··--·-- ·•• 

10 __ ................. . 
12 ....... .. . ·-···-· --· 
19·-·-··-····· -· ···---
21.-- .. --. -- .. -.. _· __ . 
22-.._ ....... .. ...... . 
27 ...... -·-··· ·····---
28_._._._ .. ... -•••· .. . 
31. ................. .. 

North pool 

261 fe et 
255 
236 
246 
216 

248 
239 
218 

Main pool 

258 feet 
256 
~52 
245 
243 
213 
250 
243 
226 
213 
236 
173 
223 
219 

SEISMOMETRIC RECORD 

During the month ended midnight December 31, 1923, sixteen local earth• 
quakes were r egistered at th e Observatory. These and other earth move­
ments are exhibited below. Time is Hawaiian Standard, 10 h. 30 rn. slower 
tha n Greenwich. 
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