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AN OBSERVATORY FOR THE STUDY OF LASSEN PEAK
By R. H. FINCH

In accordance with the policy of the recently established Scetion of Vol-
canology in the Geologic Branel of the United States Geological Survey, to
extend the work of the Hawaiian Voleano Observatory to California and
Alaska, steps were taken in 1926 by Dr. T. A. Jaggar, chief of the new section,
leading ‘to the establishment of an observatory for the continuous study of
Lassen Peak.

The new observatory is loeated at Mineral, California, at an elevation of
4,935 feet on the southwest slope of the Lassen edifice. (See sketech map,
Figure 5). The present site of the observatory was obtained through the
United States TForest Serviece. The observatory building consists of a small
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office over a 10 by 10 foot conerete cellar, in which the séismographs are
housed. Adjacent to the building are the rain gauge and instrument shelter for
obtaining meteorological records.

The writer arrived at Mineral on September 15, 1926, and immediately
started operations for the comstruction of the seismograph cellar, the office
building, and the seismographs. The piers for the support of the seismograph
pendulums extend downward into highly compacted glaeial drift material two
feet below the cellar floor.

The two-component seismograph of the Bosch-Omori type was built at
Mineral. The pendulums, mounted to reecord north-south and east-west motion
of the ground, are suspended from reinforced concrete posts that are 10 inches
square. Iach steady mass, weighing about 225 pounds, consists of nine lead
weights held in a cast iron container. To facilitate the handling of the heavy
masses by one man, cach weight is bored to take a large screw eye. The
magnification of the boom is 5, and of the writing lever, 40, making the total
static magnification 200. The recording is done on smoked paper traveling
30 mm. per minute. The electromagnet timing deviee is eontrolled by a Howard
pendulum eloek. An auxiliary stylus to furnish a reference point from which
tilt ean be measured is attached to the plate supporting the drum and lever
system. The pendulums were suspended on November 19, 1926, with a free
period of seven seconds, and continuous operation started on December 1, 1926,
More details of the construction of the instruments can be found in Voleano
Letter No. 115, March 10, 1927.

Earthquakes Recorded

During the first year of the observatory, the seismographs recorded 305
earthquakes. TLarge records were obtained of the Alaskan earthquake of Octo-
ber 24, 1927, and the one off the southern California coast on November 4,
1927.  With the exception of these two, and four shakes that originated near
Eureka, California, all of the above number apparently originated in the
Lassen edifice. The greatest number of shakes in one month was 134 in March,
1927, while only one was registered in September. The computed distance to
origin of the local shocks varied from 2 to 33 km. The latter distance equals
that of known or suspected faults in the neighborhood of upper Hat Creek.
The most frequent distance computed was 15 km. The distance to several
northwest-southeast trending faults between Lassen Peak and Brokoff Moun-
tain is about 15 km. The majority of the felt shakes and some of the unfelt
ones were accompanied by loud roars, secemingly out of all propertion to the
intensity of the earthquakes.

Tilting

Shortly after recording was started, it was found that there was consid-
erable overlapping of lines on account of temperature changes, especially on
the east-west component. When the tilt* curves for the first year were plotted,
they showed a westerly tilt from March to November, and an easterly tilt from
November to Mareh; a northerly tilt from January to August, and southerly
tilt from August to January. The north-south tilt curve eclosely follows that of
seasonal temperature, while the east-west component, which is greatly affected
by diurnal temperature changes, shows but little correspondence with seasonal
cffect. There appears to be an accumulation of west-southwest tilt over and
above the seasonal effect. Hither a sinking of the ground to the southwest of
the station or a rising to the northeast could account for such an accumulation
of tilt. As the center of present day voleanic activity is to the northeast, it is
assumed that the aceumulation is due to a rising of the ground in that direction.

# Jaggar, T. A., Seismometric Investigation of the Hawaiian Lava Column,
Bull. Seis. Soe. Amer. Dee., 1920, p. 201.
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Field Trips

There are several fresh looking lava flows in the vieinity of Lassen Peak
in addition to the one at Cinder Cone and the ineipient flow of 1915 through
the western noteh of Lassen Peak. Striking examples of young flows can he
found to the northwest of Prospect Peak and to the southeast of Magee Peak.
The recent lavas at Cinder Cone have been considered as two flows of different
dates, but study of the flows seen indicated that the supposed younger flow
might itself be really two flows. Nothing was found to refute the contention
of Harkness® that there was a lava flow at Cinder Cone during the winter of
1850-51, though certainly Dr. Harkness was mistaken in assuming that all the
recent voleanies at Cinder Cone were a produet of that time. Mr. A. E. Jones,
who was an assistant at the Lassen Voleano Observatory during the summer of
1927, made a preliminary determination of the age of the flows by means of
their magnetie properties, and placed the youngest flow about 1832 and the
next youngest about 1795 (Voleano Letter No. 162, February 2, 1928). No
observations by this method have as yet been made on the oldest flow, which is
buried by voleanie sand. Perhaps more data and better equipment will bring
about a closer agreement with the historical evidence presented by Dr. Harkness
for the age of the last flow.

Fairly well authenticated rumors of activity at Glass Mountain, a peak
about 70 miles north of Lassen, during January and February, 1910, were
unearthed. A small explosion and numerous earthquakes were reported.

VOLCANIC CONDITIONS IN FEBRUARY
Activity of Halemaumau

Voleanie activity at Kilauea was confined to a few spectacular avalanches,
some of them sending up great clouds of dust. The largest was at 8:57 a. m.
February 20, judging by the tremendous dust cloud from it which was visible
for many miles, TIts resemblance to smoke started rumors of an eruption. The
red dust gave a pinkish appearance to the erater floor. The seismographs
recorded numerous avalanche tremors.

JOURNAL, FEBRUARY, 1928

February 8. At 3 p. m. light dust rose NE. At 5 p. m. a rock was heard
to fall N., but otherwise all quiet at Halemaumau. There was very little
steam, but the wet steaming places are very comspicuous on the talus slopes.
Some fresh sears were seen NE., E., and N.

The erack at the SE. trail crossing has widened.

February 13. At 11:30 a. m. Halemaumau pit presents the quiet appearance
prevalent the last few weeks., New fine material on the taluses denote light
slides NE,, N., NW,, and 8W. Avalanche dust at the E. was reported observed
at 9:30 a. m. yesterday.

Crack measurements show pronounced widening from the 14-ton bowlder to
the pit rim.

February 17. Light avalanche dust clouds were seen NE. at 8:30 a, m., and
NW. at 10:15 .a. m.

February 18. Avalanche dust clouds were seen at intervals all the morning,
and one large cloud rose N, at 1:30 p. m, and another about 3 p. m.

February 19. The pit was visited about noon with the expeetation of
avalanching, None was observed all day, however. The day was cloudy, and
an eleetriecal storm oceurred over Pahala and the lower Kau Desert. Perhaps
the lack of sun has affected the avalanching.

* Harness, II. A,, Proc. Calif. Aead. Sei. Nov. 2, 1874.
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February 20. A few tremendous avalanches occurred in the early forenoon,
and smaller ones throughout the day. Numerous tremors on the seismograms
may mean big slides during the night. Ome big avalanche at 8 a. m. raised
dust at the north pit corner that hung in the air at least 20 minutes. Another
followed at 8:30. At 8:57 a. m. was the largest, apparently in three parts com-
ing at five-minute intervals. Tt made a high, thick cloud of dust that was
visible in Hilo, 30 miles away, starting rumors of an eruption there, as the
dust resembled smoke. Dust fell thickly in the pit and on the erater floor north
of the pit.

February 22. A Dbig roar of an avalanche was heard at 3 a. m. At 8:30
a. m. there were slides NE.

The places that the big recent avalanches have earrvied away are the N, and
NE. corners up to the top, and especially the west end of the big sill and the
rock adjacent to it. The taluses helow these two places are fresh.

There is little motion today. The east and southeast sulphur spots are
yellow. The flat surface that made a heneh of the west end of the NE. sill is
no longer there.

February 25. At 2 p. m. there was no motion seen in the walls and nothing
new observed.

February 26. Photographs were taken of the pit interior at moon. There
was a slide at 1:40 p. m. in the north corner, and the NW. and N. niches were
working. The N. floor is still covered with red dust.

February 27. Avalanche dust was seen NE. at 8:20 a. m.

February 29. At 3:15 p. m. the sulphur was a little brighter eolored at the
east. Dust is occasionally scen from small slides.

SEISMOMETRIC RECORD

There were 165 local earthquakes and one teleseism recorded on the Observa-
tory seismographs during the month ended at midnight February 29, 1928,
These and other phenomena are listed helow. The time used is Hawaiian Stand-
ard (time meridian is 157° 30’ W.), which is 10 hours and 30 minutes slower
than Greenwich Time.

The tremor recorded at 8:57 a. m. on the 20th represents the cffect on the
Observatory seismograph of a very large avalanche. The siide caused so much
dust that it was seen from Hilo and started a rumor there that the pit was
again in eruption. On February 26 at 7:16 a. m., a moderate shock oecurred
apparently distinetly local to the voleano. It was felt by nearly everyone
in the loecality, and its first movement dismantled both components of the
seismograph. A few minutes later when the instruments were again put in
operation, it was found that the recording pen of the north-south component
came to rest at a different part of the drum than that which it had occupied
before the shock. This seemed to indicate that acecompanying the shoek there
was a very considerable and sudden tilt toward the south.

The greater number of the very feeble loeal shoeks counted in the list make
such minute reecords that the character of the disturbance is not always ap-
parent. Some are true earthquakes; others are perhaps the parts of greater
amplitude of a continuous or protracted tremor, which at other times may he
too feeble to record; some seem to be records of vibrations set up by avalanches
in the pit of Halemaumau.

Abbreviations used below are as follows: vf, very feeble; f, feeble; s, slight;
m, moderate; d, instruments dismantled; fl, felt locally; A, indicated distance
in miles; *, continuous tremor:
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Teleseism

February 21
S or L 9:42 am. Very fecble record.

Harmonic Tremor
This type of movement was not recorded during the month.

Microseismic Motion
Microseisms were normal throughout the month.

Tilting of the Ground

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

2 AV o T B i R S S e e e 1.3 seconds WSW.
g B e e T 0.7 second SW.
(4 L s e N e e 1.4 seconds SSW.
£ e s LR R D R 15hs e SSW.*
& 2OMareh Bol. oo s s 0.9 second SSW.

* All of the southerly part of the tilt during this week and part of the south
tilt during the week following was apparently caused at one time, 7:16 a. m.
on February 26 at the time of a moderate local earthquake. The amount of
south tilt at that particular time was apparently 2.3 seconds. The figures given
above are the result of scaling from a smoothed curve made up by plotting
overlapping seven-day means. This single lurch of tilt therefore affects the
figures for both weeks due to this averaging process.

T. A. JAGGAR,
Voleanologist.
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All exchanges, gifts to library, mews notes about Pacific voleanie and
seismic events, and correspondence should be addressed HAWAITAN VOLCANO
OBSERVATORY, Voleano House, Hawaii.

The Observatory is operated by the U. S. Geological Survey, and its work
is supplemented by the Hawaiian Voleano Research Assoeiation. The main
station is on the northeast rim of Kilauea Crater. Subordinate seismograph
stations are operated by the Research Assoeiation under the direction of the
voleanologist in Kona and Hilo.

The Kilauea station operates horizontal pendulums of the Bosch-Omori type
and receives time by wireless from the Honolulu Naval Station. Observatory
Lat. 19° 25’ 54.3" N.; Long. 155° 15’ 39.6” W.; Elevation cellar 1214.6 meters
(3985 feet). The Hilo and Kona stations operate horizontal pendulums. Their
seismograms are sent to the Observatory.

The Hawaiian Volcano Research Association founded the Observatory in
1911, transferring the plant to the Government in 1919, but continuing coopera-
tion in experimental work by furnishing funds and apparatus and workers as
needed by the Government Voleanologist. It is a corporation under the laws
of Hawaii, governed by a board of directors, and financed by the subseriptions
of its members and patrons. Its aims are identical with those of the Observa-
tory, namely, (1) To keep record of Hawaiian volecanism, (2) To attract vol-
canologic specialists to Hawaii, and (3) To promote worldwide knowledge of
voleanoes and earthquakes and the foundation of more voleano observatories.
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A YEAR OF TIDE GAUGE OPERATION

The installation a vear ago of the tide gauge at Hilo, Hawaii, was described
in the Monthly Bulletin for June, 1927. The cost of the installation and the
observer’s salary for this first year were paid by the U. 8. Coast and Geodetic
Survey. The gauge is situated near the outer end of Pier 1; its latitude is 19°
43.8" N., and its longitude is 155° 04.4° W. A small space is partitioned off
just inside the northernmost door of the warehouse for the instrument, and a
hole cut through the concrete floor of the wharf allows direect descent for the
wire to the float. The float is protected from wave action by a chamber made
of corrugated galvanized iron pipe. A direet reading tide staff is placed in
the open water at the north end of the pier. Daily comparative readings are
made on this staff to ealibrate the marigram curve of the recording gauge. The
instrument has been run through the year with very few interruptions; the
worst difficulty was the occasional breaking of the float wire. The gauge was
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be at 4.385 feet. The mean-of the year’s Honolulu-Hilo staff zero differences
applied to the Honolulu established elevation would indicate that mean sea
level should appear at 4.404 of the Hilo staff. The exact agreement of the
first and third is aecidental; the three are in fair agreement and their mean
may arbitrarily be taken for the present as the tide staff reading correspond-
ing to mean sea level. The datum line in the diagram has been drawn at this
value, 4.398 feet.

By spirit leveling the tide staff zero is found to be 12.364 feet bhelow U. S.
Coast and Geodetic Survey beneh mark No. F-2.. The result of this year’s run
of the tide gauge therefore makes the elevation for this bench mark 7.966 feet
above mean sea level. The bench mark is one established by Lieutenant Sim-
mons in the preeise level line which runs from Hilo to the summit of Mauna
Loa. He assumed as a datum for his preliminary field elavations that defined
by the 1911 value for a beneh mark in Hilo. These 1911 values for Hilo bench
marks were based upon the running of a recording tide gauge by the Corps of
Engineers of the U. S. Army from June 1, 1911, to May 31, 1912. The elevation
of the beneh mark F-2 deduced through Slmmons’ line frmn the old mark is
8.280 feet, a difference of 0.314 feet with the present tide gauge determinatior
This diserepancy is probably due to the fact that neither in 1911-1912 nor in
1927 was a single year’s running of the gauge enough to establish datum
accurately.

Mean sea level may be slightly too high or too low for a whole year or more,
so that datum eannot be considered determined from a single year’s observa-
tions. This may easily be seen from the following table in which yearly means
of sea level are given in feet above (plus) or below (minus) the adopted datum.
These figures result from the 1892-1909 records of the Honolulu gauge, already
mentioned.

1892 —.131 1898 — .152 1904 4 .004
1893 — .156 1899 — .310 1905 —.189
1894 —.242 1900 — .163 1906 —.065
1895 — .312 1901 4 .173 1907 —.053
1896 — .152 1902 — .149 1908 — .095
1897 — 031 1903 — .244 1909 — .355

A datum founded on the 1901 observations alone would therefore differ by 0.528
foot from one based on the 1909 records. This is the extreme range for the 18
years, but is parallel to the ease above considered; 1911-12 compared to 1927.

On the other hand, the discrepaney developed at Hilo during the last 15
yvears, 0.314 foot, may in part represent actual subsidence of the Milo shore
line during that time. Continuous Honolulu-Hilo comparisons should in time
solve the problem as to what parts of these diserepancies developed year by
yvear are actual local shore line elevations or depressions, and what parts are
merely long period changes in ocean elevation.

The mean range of tide secured by subtracting the mean height of all low
waters from the mean height of all high waters during the year is 1.650 feet.
The maximum range between the highest high water noted and the lowest low
water during the year is 4.3 feet.

Referring again to the curves in the diagram, the fluectuations of the first
two show roughly the monthly, seasonal, and annual changes in sea level which
are expected at all tide stations. These changes are caused by changing factors
in the luni-solar attraction, by conditions of wind, barometric pressure, local
shore-line configuration, and other effects.

Contemplation of the risings and fallings of the third eurve invites us to
wander into the realm of speculation, Values for this curve were obtained so
as to eliminate as much as possible the effect of general changes of sea level
If sea level behaves the same at both stations, Honolulu and Hilo, and if no
relative change of ground elevation ocecurs between these two stations, this
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curve should then be a straight line without variations. But this third curve
follows in a remarkable manner the curve of hourly height means. This would
tend to show that these parallel fiuctuations manifest alike in both curves
are the result of loeal conditions affecting Hilo and not Honolulu. The explan-
ation may be that Honolulu is on the lee side of its island, Oahu, while Hilo is
on the windward side of Hawaii. The prevailing trade wind would therefore
be expected to cause greater water level irregularities at Hilo than at Homno-
lalu.

This third eurve has some interesting individual features, however. During
the first part of the year it runs consistently above the hourly heights curve,
but early in July it breaks abruptly and runs below. Is it mere coincidence
that at this particular time an eruption of lava oceurred in the pit of Hale-
maumau? Risings and fallings of the Hawaiian lava column are known to cause
tiltings and changes of elevation of the upper slopes of the island, due prob-
ably to changes of pressure within the mountain itself. Ts Hilo within the
range of these effects? Another individual feature of the third curve is fhe
sharp upward peak during the first part of December. Is it again mere eoin-
cidence that at this time there occurred at Kilauea a particularly remarkable
swarm of spasmodic earth tremors? Again, during the last of December, 1927,
and the first of January, 1928, not only does the third curve show a remark-
able decline in value, but the other two curves do also. Abnormal sea level
eonditions of course existed at this time due to reactions from the heavy
southwest storm which began on December 25, yet perhaps a third correlation
is shown by the tilt at the Observatory. A remarkable surge of tilt toward
the south, surely representing some voleanic condition, was recorded during the
last 10 days of December and continued in a rapid movement towards the south-
west during the first week of January. Thus three major features of the
year’s seismic and voleanie aectivity at Halemaumau exhibit correlations, at
least in time, with three definite features of this third tidal ecurve. Whether
there is actual connection between these phemomena which may indicate that
the elevaticn of Hilo is in some way affected by tumescence or operation of
the volecanic mechanism remains to be shown by future observation.

Tidal Waves

During the year records of two tidal waves were observed, resulting from
carthquakes which were well recorded on the seismographs of the Hawaiian
Voleano Observatory. The first of these seismic sea waves followed the earth-
quake of November 4, 1927, which occurred off the coast of California. This
earthquake was felt in Santa Maria, California, and was also felt at sea by the
American 8. S. ‘“Socony’’ which was at the time in latitude 34° 54’ 30" north,
longitude 121° 01" 00” west. The second tidal wave resulted from the earth-
quake of December 28, 1927, in the Kamchatka region,

The two curves here given (Figures 15 and 16) are reproduced from tracings
of the Hilo marigrams. A traecing of the Honolulu marigram is also shown for
the sea wave of December 28. Although the November 4 tidal wave was
apparently stronger at IMilo than the one of Deecember 28, the former was not
definitely recorded on the Honolulu tide gauge. The reason for this is per-
haps the direction from which the disturbance came, since the tidal wave of
November 4 would have to pass around the Island of Oahu to reach Honoluin,
whereas that of Deecember 28 had a more direet approach,

The following table of approximate results is here submitted to show the
times of arrival of the earthquakes and sea waves, and the computed velocities
of the latter.
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The wide range of values in the observed velocity of seismic sea waves is
due to the faet that these velocities depend upon the depth of oceans traversed.
Continued ohservation will give data with which velocities may be more and
more aceurately estimated in advance, so that the times of arrival of these sea
waves can be more surely foretold from the arrival of the seismic waves.

VOLCANIC CONDITIONS IN MARCH

Activity of Halemaumau

Slides continued frem the Halemaumau walls, probably the largest of which
was one at the northeast corner at 1:50 p. m.,, March 13, making a prolonged
roar and a dust cloud that hid the pit from view for many minutes. The sul-
phur spot on the southeast talus became obliterated by falling debris.

The avalanching is slowly enlarging the inner crater. Working of the walls
undermines the rims, and every time the rim material gives way the enlarge-
ment is noticeable. This process is ccnspicuous at the 14-ton bowlder. This
great block, blown out in the 1924 eruption, is now within a dozen feet of the
rim and will eventually fall in. It was formerly several feet back, but the rim
is gradually approaching it.

JOURNAL, MARCH, 1928

March 4. The pit when visited from 3 to 3:20 p. m. was quiet save for a
slide in the lower NE. corner at 3:10, and noise of rocks drepped by people
standing on the north rim.

March 6. Thin dust from a slide was seen drifting away from the north
corner at 11:25 a. m., and again at noon.

March 7. No changes were observed in the pit. Roeks were trickling on
the north wall, and a small slide at the south cceurred at 12:20 p. m.

March 10. Several slides today; one northeast at 11:30 a. m., another at
3 p. m., and during a visit 4:25 to 5 p. m. several slides were seen NE, and NW,,
sometimes occurring simultaneously, filling the pit with diffused dust.

March 13. There were avalanches during the forenoon, concentrating at
the NE. corner. At 1:50 p. m. a long avalanche roar was heard from the Ob-
servatory, making a dust cloud that hid the pit from view, and thinning out
during the course of more than a half hour. At 3 p. m. more dust was seen.

March 14. In the morning thin dust was occasionally observed, and a new
scar showed high up on the SE. wall.

March 18. At 4:15 p. m. no slides were occurring and all was quiet. /[The
south cone was steaming more than the center one. Much new debris has fillen
on the SE. flcor area, and the SE. sulphur pateh is obliterated by slides. - Large
scars showed on the NE. w all, and the NNE. wall was streaked from t‘j}nppmp
The rim near the 14-ton bowlder has receded considerably.

March 21. Halemaumau was very quiet af 9:45 a. m., with no/slides and
little steaming. The pit was very dry, with no rain all the week.

March 24. The pit was quiet. A few stones were heard NW., NE, and
SW. between 9 and 9:30 a. m., the latter fall making dust. Steaming wus as
usual. The east rim cracks were measured.

March 28. There was a slight increase of steaming in-Halemaumau due to
recent light rains. . One floor vent, on the site of the twin fountains of last
July, emits very dense, flocculent vapor.

A small slide was heard north at 8:40 a. m., and dust was observed there
from the Observatory at 2 p. m

SEISMOMETRIC RECORD

There were 64 local earthquakes and four teleseisms recorded on the Ob-
servatory seismographs during the month ended at midnight March 31, 1928,
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These and other phenomena are listed below. The time used is Hawaiian
Standard (time meridian is 157° 30" W.), which is 10 hours and 30 minutes
slower than Greenwich Time.

The greatest number of the very feeble loecal shocks counted in the list
make such minute records that the character of the disturbance is not always
apparent. Some are true earthquakes; others are perhaps the parts of greater
amplitude of a continuous or protracted tremor, which at other times may be
too feeble to record; some seem to be records of vibrations set up by avalanches
in the pit of Halemaumau.

Abbreviations used below are as follows: vf, very feeble; f, feeble; s, slight;
m, moderate; d, instruments dismantied; fl, felt locally; A, indicated distance
in miles; *, continuous tremor:

Local Earthquakes

March March March
1 3:04-3:14pm.vEf * 13 1:53 pm. vf. 21  5:39 aamn. vE,
9:26 p.m. vf. 3:04 p.m. vf. 1:44 p.m. vf.
2 12:08 a.m. vf. 14  4:18 a.m. vf. 3:05 p.m. vf.
4:10-4:23 pm, vi. ¥ 11:30 a.m. vf, 3:08 p.m. vf.
5 5:26 a.m. vf. 15 2:08 am. vf. 22 2:23 a.m. vf,
9:55 a.m. vf. 8:00 a.m. vf. 11:42 a.m. v£.
1:07 p.m. vf. 2:59 p-m. vf. 1:02 p.m. vf.
6 4:45 pm. vf. 11:38 p.m. vf, 3:28 p.m. vf.
7 7:46 a.m. vf. 16 1:44 a.m. vf. 23 4:02a.m.vf.
4:57 p.m. vf. 17 3:30.am.vE. 24 5:50 p.m. vf.
8  7:38 p.m. vf. 18 12:17 a.m. vf. 26 12:48 a.m. vi,
8:23 p.m. vf. 10:54 a.m, vf. 27 10:10 a.m. vf.
9 3:08 p.m. vf. 12:41 p.m. vf. 1:55 p.m. vf.

10 8:13 a.m. VL. 1:35 p.m. vf. 28  5:38 p.m. vi. All
11:45 a.m. vf. 19 10:17 a.m. vf. 29  9:568 a.m. v
10:46 p.m. vf. 11:45 a.m. vf. 10:06-10:18 a.m. vf. *
11:29 p.m. vf, 12:55 p.m, vf. 11:58 p.m. vf.

11 1:57 am. vf. A23. 1:10 p.m. vf. 30 3:12p.m.vE
10:17 a.m. vf, 10:49 p.m. vf. 31- 5:35 p.m. vf.

12 12:12 a.m. vf. A9. 10:50 p.m. vf. 9:29-9:32 p.m, vf, *

2:16 a.m. v{. 10:56 p.m. vf. 9:34 p.m. vf,
200 10:26 am. vf.
Teleseisms
Mareh 13
? 8:12 a.m. Very feeble record.

March 15
(33 6:40:27 p.m.
5 G:47:59 p.m.  Distance 3,685 miles.
L 6:56:03 p.m.

Mareh 21

eP 5:56:50 p.m.
S 6:04:39 p.m. Distance 3,875 miles.
L 6:14 p-m.

Mareh 28

iP 6:45:38 pm.  Feeble record.

Harmonic Tremor
This type of movement was not recorded during the month,
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Microseismic Motion
Miecroseisms were moderately strong from the 23d to the 25th, and on the
latter date seemed irregular in period and angular in form as recorded.

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

February 29-March 6 0.9 second SSW.

Mareh 7-13 1.2 seconds NE.
(i3 14-20 0.6 second SW,
L 21-27 0.1 & N.
€€ 28-April 3 TRIOIS AN E.

R. M. WILSON,
Topographic Engineer.
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All exchanges, gifts to library, news mnotes about Pacifie voleanic and
seismic events, and correspondence should be addressed HAWAITAN VOLCANO
OBSERVATORY, Voleano House, Hawaii.

The Observatory is operated by the U. S, Geologieal Survey, and its work
is supplemented by the Hawaiian Volcano Research Association. The main
station is on the northeast rim of Kilauea Crater. Subordinate seismograph
stations are operated hy the Research Association under the direction of the
voleanologist in Kona and Hilo.

The Kilauea station operates horizontal pendulums of the Boseh-Omori type
and receives time by wireless from the Honolulu Naval Station. Observatory

- Lat. 19° 25’ 54.3” N.: Long. 155° 15’ 39.6” W.; Elevation cellar 1214.6 meters

(3985 feet). The Hilo and Kona stations operate horizontal pendulums. Their
seismograms are sent to the Observatory.
The Hawaiian Voleano Research Association founded the Observatory in

1911, transferring the plant to the Government in 1919, but continuing coopera-
tion in experimental work by furnishing funds and apparatus and workers as

needed by the Government Voleanologist. It is a corporation under the laws

of Hawaii, governed by a board of directors, and financed by the subseriptions
of its members and patrons. Its aims are identical with those of the Observa-
tory, namely, (1) To keep record of Hawaiian voleanism, (2) To attract vol-
canologic specialists to Hawaii, and (3) To promote worldwide knowledge of
voleanoes and earthqualkes and the foundation of more volecano observatories.







over all was 2115 feet and the beam measurement of the boat was 5 feet 4
inehes. Preliminary tests made at Ninole in Kau on December 21 indicated
the advisabhility of certain revisions such as raising the freeboard to make the
boat more seaworthy, and the addition of an outboard motor for greater speed
and power when in use as a hoat. The Ford motor, used through the Ruckstell
axle, and geared still lower by means of the c¢hain drive to the ‘‘Formatruck’’
axle, gave sufficient power to pull the vehicle up very steep pitehes and to
operate at the speed of an ordinary truck along the highways.

With the improvements suggested by the preliminary trials at Ninole, such
as the addition of a five horsepower Johnson outhoard motor, building the
freeboard higher, building a box transom at the stern of the bhozt to increase
buoyancy, and enlarging the avea of the paddles of the paddle-wheels, the
Ohiki was taken for further trial to Hilo on January 17. The weight of the
machine thus enlarged was 3,800 pounds, and its dimensicns had become 22
feet long, with a maximum width of 7 feet at the paddle boxes. Twenty miles
an hour over the highways on land was easily accomplished. In the water,
with the Ford motor turning the paddles and the Johnson outboard motor run-
ning, a speed of 4 miles an hour was attained. Steering in the water is accom-
plished by the disk front wheels, which act as rudders. Thus the same steering
gear serves alike on land or water. Other tests were made at Hilo to determine
the most efficient engine speeds and to try out the capacity of the machine
for landing on beaches of various sorts. Tt was found possible to ¢limb out
of the water over stony heaches having rather steep grades, and sand beaches
were easily negotinted so long as they were hard enough to support the rear
wheels.

During February the machine was taken arvound the island, partly by land
and partly by water. The trip began on February 8 by going overland to
Kona, where a number of days were spent navigating as a boat up and down
the Kona coast and in landing on and taking off from the various heaches
there. The Ohiki was then taken by sea morth and northeast along the coast
to Kawaihae, thence by land back through Hamakua and Hilo to the starting
point at the Observatory, completing the journey on Feboruary 21. The dis-
tance covered was 208 miles on land and 58 miles by sea, with many experi-
mental landings and launchings. Tn landing and launching it was sometimes
diffieult to get over the streteh of soft, dry sand usually lyving between the
wet and hard part of a beach and the nearest road. To pass these places it
was found mnecessary to use planking or other material to secure traction for
the machine, The use of the ecllular metal matting, such as is sometimes used
on the door steps of large huildings, and which can be made in strips of any
length, was found to serve the purpose admirably as an aid in traversing sand.
The heavier grade of this matting was not bent by the weight imposed upon it
by the wheels of the machine, and did not allow the wheels to sink into the
sand. The strips of matting could be rolled up and were not too heavy or
bulky to carry along and use when necessity arose. This idea, together with
other experiences gained by the use of the Ohiki, will be of great value when
applied to the navigation of the Powell boat Honukai (sea turtle) in the Alaskan
explorations.

VOLCANIC CONDITIONS IN APRIL
Activity of Halemaumau

Slides continued to oceur from the Halemaumau walls at various times, and
on April 7 there were avalanches making roars loud enough to be audible at
the Observatory and strong enough to make seismograph records.

Near the elose of the month yellow stain gave evidence that the southeast
sulphur pateh was again forming after having been buried under debris sinee
the middle of Mareh.

There was no other notable activity.
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Abbreviations used below are as follows:

distance in miles;

*, continuous tremor.

v, very feeble; f, feeble; s,
slight; m, moderate; d, instruments dismantled; fl, felt loecally; /A, indicated

June June June
1 12:22 a.m. vf, 13 5:58 a.m. vi. 20
2:20 p.m. v, 10:20 a.m. vf, 21
3:20 p.m. vf, 7:42 p.m. vf.
5:59 p.m. vf. 14  4:58 am. vf.
2  6:32am.vf.A9. 7:56 a.m. vf, 22
11:01 a.m. vf. 9:10 a.m. vf.
2:04 p.m. vf. 9:52 a.m. vf. 25
3 9:54am.vf. 11:34 a.m. vf.
11:03 p.m. vt. 12:22-12:24 p.m. vf. *
11:50 a.m, vf. 2:28 p.m. vf.
5 7:53-7:59 am. vt * 12:35 p.m. vf. 26
8:03-8:07 am. vi. * 8:00 p.m. vf.
6 - 3:27asm vt 9:01 p.m. vf.
12:26-12:30 p.m. v£.* 15  2:55 am. vf. 27
12:31 p.m. vf. 4:07 a.m. vf. 28
7 di3bamovl 4:17 am. vf.
5:03 a.m. vf. 4:29 a.m. vf.
5:04 am. vf. 8:47 a.m. v{.
4:24 p.m, vi. 9:04 am. vi.
4:28 p.m. vf. 2:44 p.m. vf.
6:29 p.m. vf. 6:45 p.m. vf. 29
8 9:53am. v 16 12:48 p.m. vf.
9:56 a.m. vf. 8:19 p.m. vi:
10:09 a.m. vf. 18 1:19 am.vf. 30
12:43 p.m. vf. 8:57 a.m. vf.
9  9:03 a.m. vf. 10:46 a.m. v{.
10 12:05 p.m. vf 11:40 p.m. vf.
5:36 p.m. v£. 19 12:58 a.m. vf.
7:21 p.m. vi. 6:44 a.m. vf.
13 353 aim v 11:10 a.m. vf,
1:36 p.m. vf. 7:38 p.m, vf.
9:37 pm. vi. 20  4:43 a.m. vf.
125 38y vt 5:43 am. vf.
11:52 a.m. vf. 9:07 a.m. vf.
7:56 p.m. vf. 11:36 a.m. vf.
Teleseisms
June 16
eP 4:59:08 p.m.
S 5:06:59 ¢¢
] 513003 <L
L3 5:l5:25

June 21

iP 12:18:27 a.m.

S 12:25:04 ¢
T - 12:29:11 &
June 21

iP 6:05:07 a.m.

S G 1183  4e

SR?

6:14:41 ¢°¢

L 6:16:41 ¢¢

Distance 3,120 miles.

Distance 2,900 miles.

12:34 p.m. vf.
4:27 a.m. vf.
:47-6:49 a.m. vf, *
:18 p.m. vf,
:15 a.m. vf.
125 pam, v,
149 a.m. vf.
:12 p.m, v{,
:57 p.m. vf.
:47 p.m. v£,
:11 a.m. vf.
145 pam. vf.
:37 p.m, vf,
:37 a.m. vf.
:07 am. vf,
127 p.m. vf.
:47 p.m, vi,
:56 p.m. vi.
:21 pim. vi.
:14 p.m. vf.
:04 a.m. vf,
57 pom. vi.
:30 pm. vf.
:20 a.m. vf.
:06 a.m, vi,
:31 am. vf.
:48 a.m. vi.
9:06 a.m. vf.
10:59 a.m, vf.
10:01 p.m. vf.
10:30 p.m. vf,
11:55 p.m. vf.

=
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Distance 3,915 miles. This earthquake caused
a tidal wave at Hilo, which has been described
in the foregoing pages of this Bulletin.
























parent. Some are frue earthquakes; others are perhaps the parts of greater
amplitude of a eontinuous or protracted tremor, which at other times may be
too feeble to record; some seem to be records of vibrations set up by avalanches
in the pit of Halemaumau.

Abbreviations used below are as follows: vf, very feeble; f, feeble; s,
slight; m, moderate; d, instruments dismantled; fl, felt loeally; A, indicated
distance in miles; *, continuous tremor.

Local Barthquakes

July July July

1 2:14 pm. vi 15 -12:23 p.m.vf. 26 8:24 a.m. vf.
2 2:52 am.vL 18 © 4:32 a.m. vf. 10-13 a.m. vf.
3 6:28am.vi 19 6:16 am. vf, 12:08 p.m. vf,
6:28 a.m. vf. 8:46 a.m. vf. 5:08 p.m. vf.
12:28 p.m. vf. 21 1:05 p.m. f. A 15. 27 6:40 a.m. vi.
8:48 p.m. vf. 2% #5210 4.m. vt 10:01 a.m. v,

4 1:08 pm. vf. 12:19 p.m. vf. 11:06 a.m. vf.
3  4:14 p.m. vf. 1:01 p.m. vf. 12:42 p.m. v{.
6:21 p.m. vf. 2:03 p.m. vf. :32 p.m. vf.

6 11:08 a.m. vf. 6:52 p.m. vf. :20 p.m. vf.
7 12308 amm. vf. 23 1:50 p.m. vf, :03 p.m. vf.
1:18a.m. vf. 7:38 p.m. vf. 28 :51 aam, vi.

8 10:22 p.m. vf. 8:47 p.m. vf. :37 am, vf,

10:32 p.m. vf. 24

k=

:23 a.m. vf.

—

LHOm=11S MO O =0 O oo

141 p.m. vf,

9 2:32pm. vf. 11:24 am. vf. 29 :20 a.m. v£.
10 12:53 p.m. vf. 4:43 p.m. vf. 145 a.m. vi.
3:29 p.m. vf. 4:47 p.m. vi, 12:30 p.m. vf.

11 3:35a.m. vi. 25  5:5l a.m. vf. 146 p.m. vf.
8:2]1 am. vf. 8:23 a.m. vf. :03 p.m. vf.

1:08 p.m. v{. 8:54 am. vi. :44 p.m. vf.

12 3:02 p.m. vf. 11:01 a.m. vf. :27 p.m. vf.
14 9:35 am vi 1:42 p.m. vf. 11:00 p.m. vf.
9:36 p.m. vf. 30 :41 a.m. vf,

11:11 a.m. vf. Al

Teleseisms
July 9
eP  11:02:48 a.m. Very faint record.
July 18
P 8:47:20 a.m. Very feeble record.

Harmonic Tremor

This type of movement was absent throughout the month,
Microseismic Motion

Migcroseisms were normal throughout the month.
Tilting of the Ground

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

June 27-July 3 0.3 second NE.
July 410 03 ¢ . NNW.
b Qs Fipe SE.
‘6 18-24 Jha SW.
€f 25-31 Qi | ea s NN

R. M. WILSON,
Topographic Engineer.
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Loeating the deelination value of position two in Figure 38 we find its age
corresponds to 1800 A. D. This difference in declination may be real or caused
Ly errors or by the influence of nearby lava flows whose declination is less
than N. 15° E. The same may be said of numbers four and five. In this
manner the different flows are located as closely as is possible on the variation
curve of Figure 38, considering their geologic position in Figure 36. The fol-
lowing is a tabulation of these values:

TABLE OF DECLINATION VALUES OBSERVED ON CINDER CONE
LAVA FTLOWS

Map Number of Corresponding
Location Observations Declination Date Remarks
1 4t 13c N L8 1846 Youngest flow, fresh black
surface.
2 8t N. 15.0 E. 1800 May be same as above.
3 5t N. 22.5 E. 1350 Insufficient data, probably

more than one flow.

4 14t N 18:8 B 1130 Sand eovered flow.

5 10e . 1728 R 1120 Probably same as above.
6 10t N. 21.6 E. 650 Next to bottom flow.

7 8t N. 23.8 E. 600 500 Bottom flow.

t—ftransit; e=Brunton compass.

VOLCANIC CONDITIONS IN SEPTEMBER

Activity of Halemaumau

There were slight ehanges in wall and bottom conditions during the month.
An accumulation of white salt coatings was noticed on September 15. These
were washed away by rains of the next few days. The heavy dust coatings
on the walls and floor, caused by the avalanches of August 18, were partly
washed away. Rim erack measurements showed no noteworthy changes.

The single eomponent seismograph formerly at Kealakekua, on the west
side of the island, was installed on the Kilauea crater floor in order to study
seismic eonditions near Halemaumau as compared with registrations at the main
observatory on the northeast rim of Kilauea, and at the Uwekahuna Observa-
tory, on the northwest rim.

JOURNAL, SEPTEMBER, 1928

September 5. New debris shows on N. talus in contrast to dust coatings
clsewhere. A small roekfall N, just now (9:25 a.m.). Seattered new salt coat-
ings on N. wall. No other changes.

Preparations begun on this day for installation of the old Kona seismo-
graph on the erater floor about 450 feet back from the SE. rim of Halemaumau.

September 8. Avalanche dust seen NW, at 8:30 am.

September 10. Measured E. eracks at 10:15 a.m.

N. wall quiet. Red surface is clear of dust and salts, probably washed by
recent rains. NNE. wall has prominent rills not heretofore noticed; appear to
be effect of recent erosion.

Omne small slide broke from niche just over sill and above N. talus peak at
10:48 a.m.

September 12. 10:10 a. m. Light rain and moderate NE, wind. No changes
seen. Rainbow across pit bottom.

September 13. Dust rose from N. corner of pit at 4:30 p. m.

September 15. There are fresh coatings of white salts on the pit walls, the
most prominent being on the reddish N. wall. N. talus is speckled with new
white and red debris.
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THE ALEUTIAN GEOGRAPHIC OBSERVATORY
By T. A. Jaggar
Address endorsed by Seattle Chamber of Commerce, September, 1928
The Modern Meaning of Exploration

The ancient mariners, Captain Cook and Bering and Magellan, made dis-
covery in geography that roughly mapped the world. Some Arctic explorers
have complained, ‘‘There is nothing left to discover.”” Such an attitude means
misapprehension of the word ‘“discovery.’’

Manhattan Island and the Hudson River were ‘‘discovered’’ (uncovered,
brought out of darkmess) perhaps by Hendrik Hudson, but both have been
explored in detail a thousand times since.

New York has had ‘“uncovered’’ its potencies as a harbor, a center of trans-
portation, a commerecial mart, an airplane base, a goal of inland waterways, and
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a strategic nueleus in war, until it has accumulated men and women to the point
of suffocation.

The discovery of the world has only barely hegun. Millions of square miles
of mountains, rivers, plains and deserts have never been trodden by civilized
men, Untold millions of square miles of the sea bottom, about 72 per cent of
the surface of the earth, have never yielded a sounding or a roek specimen.

Each new invention, like the airplane, the modern oil well, or the Diesel
engine, makes possible explorations never dreamed of before. Our great wheat
and beef belts have been discovered by means of the railroad, the automobile,
the wire fence, the experiment station and the machine harvester.

The State of Arizona, supposed to be a desert, has been *‘discovered’’ in the
last 25 years to be one of the garden spots of the carth., The one-time cowhoy
State of Montana has ‘‘discovered’’ itself to be an agricultural land of wheat
and sugar.

Thoroughness is the characteristic of modern science. ““Unexplored’” is a
purely relative term. ‘‘Prospecting’’ has generally been done by haphazard
grubbing.

Contrast is great between the writer’s experience in cruising through the
Aleutian Islands in a sailing schooner in 1907, on an expedition from the Massa-
chusetts Institute of Technology, and a similar trip he made for the United
States Geological Survey in 1927.

The advent of salmon canneries, of the Diesel engine for 60-foot boats, and
of radio communication, have facilitated exploration immeasurably. On both
journeys he was seeking experience of the great Aleutian voleanos.

Voleano observation is a legieal central interest for geographiec work in the
Aleutian chain. The voleanoes are everywhere landmarks, are centers of throng-
ing life on sea and land, and are connected with the profoundest problems of
geology, ore deposits, climate, coal and oil. They are topographic features of
first importance to the map maker, whether he be charting the sea bottom or
sketching the topography of the islands.

Geophysies, or earth physics, is a group of rather new sciences, dealing with
changes measurable in earth, air and water; land, atmosphere and sea.

Geophysics differs entirely from geology. Geology is the science of dead
rocks, fossils and soils, and how they eame to be where they are. Geophysies is
the science of how muech energy, force, motion is passing through the rocks, the
air, or the sea. By the measurements of geophysics we can estimate what forces
made the rocks what they are.

Some of the geophysical seciences are seismology, voleanology, fluviology
(rivers), glaciology (glaciers), limnology (shorelines), oceanology, meteorology,
terrestrial gravity and magnetism, and eodesy (earth measurement).

There are still other sciences growing up dealing with measurement of the
movements of soils, lakes, uplift of mountains, and loose matcrials in the desert.

In like manner there is a live science of geochemistry, which treats of the
chemical activities of land, water, and air. This again means not merely analy-
sis of rocks and water, hut the changes which are going on chemically and may
be measured with instruments.

For all things are changing, second to second, hour to hour. It is this element
of physical or chemieal change which demands measurement stations fixed at
one carefully chosen placa.

Proposed Aleutian Geographic Observatory

The foregoing will show what advantages would be possessed by a natural
history observatory in the Aleutian Islands as a fixed home for mapping and
exploring the processes of some hundred thousand square miles of unknown
Ameriean lands and sea bottoms, where today the charts arc derived from old
Russian maps made a hundred yvears ago.
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This observatory will investigate mysteries of the stermy lands, often
shrouded in fog, where there are at least 60 unknown harbors, 40 unknown vol-
canoes, and resources in mineral, fish and fur and opportunities for navigation
and travel.

In cooperation with the observatory, scientific vessels will explore 5,000 miles

“of American shore line where few vessels have ever toucked, home of swan and
ptarmigan, seal and sea lion, sea otter and brown bear, cod and halibut and
herring, of great eagles that prey on the young of red, white and blue foxes,
and of a race of men, the Aleuts, whose origin is still 3 mystery.

The Aleutian Arc

It is a land which trends in a nearly perfect circuliar arc on the face of the
globe for 1,600 miles, with Bering Sea and the Pacific on opposite sides, shal-
lowest and deepest of oceans.

Here there are unmapped ocean currents and tides, ereating an extraordinary
climate only mperfectly known, with tide rips and fogs and gales of wind, along
shores which are rising and falling through the centuries under voleanic forces.

Knowledge of these is essential in order to prediet the weather for the benefit
of mariners going from America to Asia.

Proposed Work and Collaboration

The new observatory will work in concert with some eight scientific bureaus
of the government, seven civil offices, and two outside institutions, with a view
to gathering information all the year around concerning the weather, tides, cur-
rents, magnetism, earthquakes, voleanie activity, erust upheaval, animals, plants,
natives, and commereial needs.

For the summer half of the year, the observatory will help maintain expedi-
tions to collect animals, fish and other marine organisms, plants, birds, minerals,
rocks and human antiquities, and to map the lands, the geology, the depths of
the sea, the air currents, and such earth activities as tremors, tiltings and
changes of mean sea level,

It will explore and photograph, with the help of alpine ascents and airplanes,
the great glaciers and snow fields of the voleanoes and their eraters, which ex-
tend all the way from the upper end of the Alaskan Peninsula to the inland
Buldir.

The Scientific Opportunity and Advantages

Here probably lies the key to the very ancient inhabitants of the linking
islands that connected America with Asia. Here some of the islands are more
than 50 miles long, known to contain mummies and implements and aneient
burial places, and on many parts of their surfaces no man has ever set foot.

On the Peninsula are the greatest voleanic craters on earth, and along the
chain are unknown deposits, hot and cold, of sulphur and sulphides, and solfa-
tarie patches of activity, making all sorts of chemiecal incrustations never ecol-
lected or analyzed. Complete studies of these serve to throw light on the origins
of ores.

Along the line of this great are today there are gold, silver, lead, copper,
zine, sulphur, petroleum and coal, known on the Peninsula, but never even pros-
peeted in the western islands.

Here there are plants and inseects and birds, seaweeds and sea animals, re-
Jated to Kamehatka on the west and Alaska on the east. The distribution of
these is as yet unmapped.

There arve no trees, though the climate is mild and trees are abundant at
noth ends of the line. Grasses and flowering plants grow profusely, and already
a sheep industry has been started.
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Living Permanently With Nature

A geographic observatory differs from a natural history museum in this. that
its object, instead of being to store and exhibit native implements, birds, lavas,
and glacial bowlders, is rather to live permanently with the natives and birds
and voleanoes and glaciers, to wateh and measure their movements, and to map
and chart all changes. And it is profoundly interested in the trappers, fisher-
men, miners and farmers, and in fostering their progress.

Earth Observatory Not a New Idea

The terrestrial ohservatory, while newer in origin than the astronomical
observatory or the weather stations, is not a mnovel, untried experiment.

Voleano and earthquake observatories, observatories of magnetism, of elec-
trie currents in earth and air, of the tides, special stations for the observation
of the sun’s heat, of coral growth, of glacier movement and of desert plants,
are in existence as different forms of geographie observatories. And agricul-
ture has maintained observatories or experiment stations for many years. In
a sense all the great research laboratories of the industrial corporations are
observatories, for, in every direction, they are compelled to experiment on the
effects of time and change, wind and weather and soil, on metal, or wire, or piping
or rails, exposed to the vicissitudes of a hundred different climates.

Demand for Aleutian Knowledge

A demand for studies of the Aleutian land has come from naturalists of a
great international seience congress held in Australia in 1923. Other expres-
sions of the need for Aleutian research have come in various forms from the
National Research Counecil of the United States, from the Geological Survey,
from the Weather Bureau, the Carnegie Institution, the Coast Survey, and the
National Geographic Society, to say nothing of theerying nced for new charts
voiced by all navigators in those waters.

For years the Director of the United States Coast and Geodetie Survey has
pressed for an appropriation wherewith to make a permanent government sta-
tion at Dutch Harbor.

New charts of the Aleutian hydrography are greatly needed, the present
ones being small seale Russian surveys of nearly a century ago, with many
harbors wholly unexplored and outlines wrong.

The Aleutian Geographic Observatory will aim to ereate a scientific meet.
ing ground, and will work the year around in this diffieult eountry. It will aim
to help surveyors, chemists, physicists, and naturalists to make charts, eollee-
tions, surveys, experiments, researches, and voyages, until the Aleutian Islands
have been explored and their resources have been made known.

And beyond this, there are many years of work for the staff of the observa-
tory itself. They will measure what geological changes are taking place on one
of the most lively corners of the globe.

Continuity of Volcanic Events

To take an example of only one science, that dealing with the measurement
of volcanoes, there has not been a vear for the last half century when, at some
point of this great are of mountains, there was not some sort of outburst from
a crater. And knowledge of this helps solve the earthquake problem in Cali-
fornia and Japan.

Everybody is familiar with the vagaries of Bogoslof, the recurrent reports
of fire on Pavlof, and the tremendous world-encireling dust explosions of Katmai.
And mariners know well the glow and steam over Shishaldin, and the black
smoke often vomited from Akutan Voleano, both of these close to Unimak Pass,
where the steamers sail through the islands on their way to Nome.
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The geographic observatory will be located near such voleanoes. Tts little
ship will be ready with Diesel power, on call by radio, to send men with eameras
and instruments post haste, when news of an eruption arrives,

On the nearest voleano it will be keeping a log book of measurements of
iittle earthquakes made with a delicate pendulum, of temperatures at hot springs
and gas vents, of temperatures of special borings equipped with self-recording
instruments, of tiltings of the crust of the earth and consequent changes of
elevation. And it will make a photographie record from year to year of eraters,
dust clouds and lava flow, and all other changing features of an active voleanic
mountain. And it will record all the great earthquakes of the Aleutian sca-
hottom.

Main Stations, Substations and Expeditions

The writer has spent three years in exploring Aleutian mountains, and 18
vears in operating a voleano observatory in Hawaii. He believes the activities
of this Alaskan country ean be adequately provided for by a main experiment
station, placed at Dutch Harbor, to be oceupied by a staff of four workers
winter and summer.

This station, with instruments, will observe, record, and publish data of
voleanoes, earthquakes, tides, winds, rainfall, temperature, bavometric pressure,
sunshine and clouds. It will be equipped with a powerful motor yacht and small
boats. It will have laboratory, quarters, shop, dock, and dark room, and will
keep under observation Bogoslof and Akutan voleanoes.

It will keep in radio communication with existing stations on the Aleutian
are for scientifie information. And it will keep in touch by radio with its own
vessel when visiting subordinate stations and expeditions.

The biggest task of the Aleutian observatory for the mext 10 years will be
te provide a home, a base, and a boat for the Coast Survey and the Geological
Survey, in mapping the Bering Sea side of the Alaskan Peninsula and the por-
tions of the Pacific Coast not yet mapped, and all the ccasts of the islands
farther west.

This mapping of the depth of the sea bottoms, and of the dangers to naviga-
tion, and of mountains, rivers, water powers, harbors, lakes, plains, and beaches,
is the first requirement of all sciences. Maps are what make the islands accessi-
ble to ships, and provide base plans for the erection of scttlements, and for
showing distribution of rocks, plants, earthquakes or weather data.

The substations of the Aleutian Observatory will he designed for work the
six months from April to September, when some one place each year will be
selected for special observations in geophysics or other seiences. The places
immediately coniemplated are voleano stations at Akutan, Shishaldin, Pavlef
and Katmai.

Three of the Duteh Harbor staff, assisted by imported workers, will move to
a substation for intensive summer work on the voleano in guestion, making col-
lections, setting up a seismograph and weather instruments, photographing the
crater, and keeping a journal of minor activities.

With them may be placed an alpine elimber, a geological mapper, a zoologist
or botanist, for work in climbing to and photographing snowy craters, and in-
vestigation of the roecks and of biological features.

It is proposed to put up a substantial camp at each substation on its first
occupation, the eamp to be left for future use. In this way the scenes of
coming eruptions will be photographed and will become familiar to the staff,

When a major eruption of Akutan Voleano for instance, takes place, there
will be a place of observation ready. The staff will thus gradually secure data
about the places strategically important for voleanologic work.

The assistant who remains in charge of the main observatory will keep up
the instrumental record and keep in radio communication with the substation
at such times as the substation is visited by the ohservatory vessel with its
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radio operator. It may well be advantageous for the map-making expeditions
of the first few wears to work in conjunection with the first established sub-
stations.

The expeditions of the Aleutian Observatory will use the large moter boat
to make hydrographic and topographic surveys and geologic reconnaissances.
Here also, when feasible, specialists in other sciences will ba taken along.

The vessel will earry horses to act as pack animals and these will be taken
to the base selected for survey, so that instruments and camp equipment may
be carried inland from the base camps. The base camp at a harbor may be
moved by boat as often as necessary, and at these base camps the hydrograph-
ers will work with smaller boats, making surveys of the coast.

As the boat will carry wireless, reports from the field parties will go to the
central station.

It must not be supposed that the visiting workers in outside sciences will
greatly add to the expense of operation. There are always applications from
specialists, when such expeditions are contemplated, and these men come from
institutions willing to stand the expense. All that the permanent station has
to do is to provide room for such workers.

Publications

It is important in sueh an establishment as is here envisaged that the results
of work he given continuous publicity in dignified but popular form. Seience
makes no progress nowadays unless it has the baeking of the public, and the
public means business men who have now learned by many years of research
at industrial laboratories that pure seience is a paying proposition.

The Aleutian Observatory will publish, at its main staticn, a multigraphed
weekly letter sent out to subseribers, to libraries, and to government and educa-
tional institutions, describing the events recorded and the experiments and re-
searches in progress.

It will also publish at some suitable center in the United States, an illus-
trated quarterly magazine, describing more fully the expeditions, collections,
researches, and measurements acquired by the members of the staff and visiting
workers.

Probable Expense

The cost of equipment and operation of the Aleutian Geographic Observatory
is figured approximately as follows:

Equipment Annual Upkeep

Boats iz $25,000 Salaries . oleaiin $22.200
Houses . .o 12,000 Station upkeep ... 6,000
$E R S 400 Boat upkeep ...... 4,200
Apparatus ... 4,000 Food supplies .... 3,500
Contingent ... 8,600 Travel and freight. 3,000

=i Contingent ....... 11,100

$50,000 FIoas=

(inel. publieations)
£50,000

Work Now in Progress

No suggestions are made here as to the possible auspices under which the
Aleutian Geographie Observatory may be established. The idea of an Aleutian
voleano observatory has been fostered by the United States Geological Survey
sinece the Voleanologic Section of the Survey was organized in 1926. A first
beginning of this work in Alaska was done in 1927 by establishing a seismo-
graph at Kodiak.
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The Bureau of Fisheries, the Biological, Geological and Coast Surveys have
all done work in the Alaskan Peninsula; the Natioual Park Service is interestea
in Mount Mc¢Kinley National Park and in the Katmai National Monument; and
the National Geographic Society, assisted by the Carnegie Institution, has done
extensive work at Katmai and has begun a new series of expeditions., The
Weather Bureau has numerous volunteer observers along the Aleutian bheltf.
The Post Office Department, the Lighthouse and Coast Guard Services, the air
services of the Army and Navy, the Bureaus of Education and Indian Affairs,
and the Department of Agriculture are all variously interested in the mys-
teries of this region.

Such station might be established under private auspiees. One good reason
for this is that it 1s useless to establish such an institution without adequate
funds. The main item of cost is salaries, and one cannot ask able scientists to
make a tour the year around in such a wild country without paying them, so
as to hold them in competition with the research laboratories of commerce.
Also it is essential that they be given safety in tt.z:lqpmf.ltion, and what little
comfort in quarters and laboratories may be ebtained in a disagreeable clmmtu
amid rough people and rough bulr[mndmg-{

Both business and science have learned that if a work of this kind is to be
dene, it must be done well. And if it is to be done well, it must hire good
men to do it. It cannot be done on a shoestring. I believe that the Aleutian
Geographic Observatory, if properly financed and properly manned for 10 years,
would produee publications having a wide cireulation and exciting great popular
interest in Alaska, by reascn of the very boldness and originality of such an
undertaking in a tempestucus, unknown land of hardy exploration.

And by furnishing good maps, it would promote in southwestern Alaska,
wlong the lines of commeree, navigation, mining and agrieulture, what the fish-
eries have only begun.

VOLCANIC CONDITIONS IN OCTOEER

Activity of Halemaumau and General Notes.

Activity at Halemaumau throughout October consisted practically exclusively
of light avalanches. These were mostly during the last half of the month.
There was slight increase or decrease in steaming from time to time occasioned
for the most part by weather conditions. A hard rain on the second day of the
nionth washed away much of what remained of the dust coatings from the big
north avalanehes of August.

Temperature measurements at one of the hot areas of Mauna Tki, a lava
heap piled up during a flank outflow from Kilauea in 1920, showed econsiderable
heat after an interval of eight vears. I'wo vents had temperatures of 260° C.
and 175° C., respectively, and a stick thrust into the second vent eaught fire,

JOURNAL, OCTOBER, 1928
October 1. A bright sum, and light SW. wind. Pit very quiet, but looks

“dusty as from slides. SW. cone steams steadily but slight, and an occasional

wisp comes from center cone. Midstreak of SW. talus steams steadily and
stronger than seems usual for dry weather.

October 2. After hard S. rain, Halemaumau is washed clean of dust, so that
two or three loud rock falls could not be accurately loeated by looking for dis-
turbed dust. Walls are of brilliant red eclor, and floor is contrasty black.
There is very noticeable steaming at the sites of all feur July, 1927, fountain
vents.

October 3. Pit quict, though two small rock falls were Leard, but not seen.
Steaming still evident at the sites of the four lava vents; pfuhcui.u]v flocen-
lent at the small hole in the pit floor marking the site of the small twin foun-
tain ‘of July /7, 1927.
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October 4. No slides in pit. Slightly inereased steaming in south talus.
No changes noticed. There is dust from August avalanehes on the pit floor.
The recent tremors shown by the pit seismograph may coineide with oceasional
avalanches, It is important to check this up.

October 6. At second hot area on Mauna Iki temperatures taken with 550°
C. thermometer, with nitrogen inside: 1st vent. 260° (.; 2d vent, 275° C. (527°
F.), where a stick canght fire.

This gray dust from Halemaumau NE. at 11:15 a. m.

October 7. At noon one or two falis of rock heard W. and NW, N, wall
shows fresh peeling and salt coatings. N. talus has new debris.

From Uwekahuna Observatory saw bright fresh strip on SE. wall.

October 8 Nothing new seen at Halemaumau at 10:45 a. m. S. cone not
steaming. Avalanche dust rose N, at 12:40 p. m.

October 11. Slides occurred on this cday. Al 8 a. m. dust from a NW. ava-
lanche was seen from the Uwekahuna Observatory. This dust rose E. or SE.
at 8:40 a. m. At 4:15 p. m. much was seen rising in E.

October 13. At 3 p. m. much gray dust rose, coneentrated mostly NNE. A
Park Ranger reports that the origin was N., followed a few minutes by a
slide S.

October 15. At 11:30 a. m. much steam was rising after a night and a
forenoon of rain,

October 18. Ranger reports avalanches 9:35, 0:40, 9:45 a. m. From H. V. O.
at 10 a. m. dust rose N. rather steadily, once or twice in a straight column
whieh would spread out. ™

October 20. Thin dust filled the pit at 11:20 a. m., also various times after
noon. At 2 p. m. fresh debris lay on SW., 8., and SE. inner slopes. The pit
was very dry. The only vapor was at center cone and at SE. and 8. taluses.

October 24. At 9 a. m. there was a fresh spot en N. talus and an invisible
fall of rocks W. No steaming.

October 30. Thin dust rose E. at 10:35 a. m., in five minutes eontinuing
nmore thickly, over NE. rim.

October 31. Thin dust rose NE. at 11:35 a. m. and spread out. At 2 p. m.
dense steam was rising from Halemaumau after a forenoon of rain.

SEISMOMETRIC RECORD

There were 73 loeal earthquakes and one teleseism recorded on the seismo-
graphs at the Hawaiian Voleano Observatory during the month ended at mid-
night Oectober 31, 1928. These and other phenomena are listed below. The
time used is Hawaiian Standard (time meridian is 157° 30" W.), which is 10
Liours and 30 minutes slower than Greenwich time.

The greater number of the very feeble local shocks counted in the list make
such minute records that the character of the disturbance is not always appar-
ent. Some are true earthquakes; othes are perhaps the parts of greater ampli-
tude of a continuous or protracted tremor, which at other times may be too
feeble to record; some seem to he records of vibrations set up by avalanches
in Halemaumau.

Abbreviations used below are as follows: vf, very feeble; f, feeble; s, slight;
m, moderate; d, instruments dismantled; fl, felt locally; A, indicated distance
in miles; *, continuous tremor.
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All exchanges, gifts to library, news notes abour Paeific voleanie and
seismie events. and correspondence should be addressed ITAWATIAN VOLCANO
OBSERVATORY, Hawaii National Park, Hawaii.

The Observatory is operated by the U. 8. Geological Survey, and its work
is supplemented by the Hawaiian Voleano Research Association. The main
station is on the northeast rim of Kilanea Crater. Subordinate seismograph
stations are operated by the Research Association under the direction of the
voleanologist in Kona and Hilo.

The Kilauea station operates horizontal pendulums of the Boseh-Omori type
and reeeives time bv wireless from the Honolulu Naval Station. Observatory
Tat. 19° 25’ 54.3” N.; Long. 155° 15/ 39.6” W.; elevation cellar 1214.6 meters
(3985 feet). The Hilo and Kona stations operate horizontal pendulums. Their
seismograms are sent to the Observatory.

The Hawaiian Voleano Researeh Association founded the Observatory in
1911, transferring the plant to the Government in 1919, but eontinuing coopera-
tion in experimental work by furnishing funds and apparatus and workers as
needed by the Government Voleanologist. It is a corporation under the laws
of TMawaii, governed by a board of directors, and financed by the subseriptions
of its members and patrons. Tts aims ave identical with those of the Observa-
tory, namely, (1) To keep record of Hawaiian voleanism, (2) To attract vol-
canologie specialists to Hawaii, and (3) To promote worldwide knowledge of
voleanoes and earthquakes and the foundation of more voleano observatories.
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VOLCANIC CONDITIONS IN NOVEMEER
Activity of Halemaumau and General Notes

Early in the month there were numerous avalanches, most of these oceurring
during the night of November 1. Omne at 10:30 p. m. was louder than others
and strong encugh to record on the seismographs. These slides originated at
the north rim of Halemaumau, and as the debris rolled down the face of the
wall it earried along scattered loose fragments,

During the remainder of the month few changes occurred at the pit except
variations in steaming according to weather conditions. The seismographs be-
haved peculiarly 5:17 to 5:43 a. m. November 24, registering 20 earthquakes
in 26 minutes, several at the rate of two per minute. Five of the shocks were
felt, and those with distinetive phases had indicated distances to origing close
to the Observatory. 3

JOURNAL NOVEMBER, 1928
November 1. Numerous avalanches were heard at night from near the Ob-

servatory between 9 and 10 p. m. One big one was noted at 10:30 p. m.
Ncevember 2. Gray dust was observed from Uwekahuna at 8:30 a. m.



November 5. Thin dust, resembling a haze, filled the pit at 4 p. m.

November 8. Thin dust filled the whole pit at 3:25 p. m.

November 14, At 9:15 a. m. the pit was quiet. A strong northeast wind
was blowing. The north wall has gray markings over the red area.

Steaming was not unusual despite rains of the past days. The southwest
talus has the usual wet steam streaks, and the curved streak across its top is
particularly prominent.

November 19. At 10 a. m. a fresh red scar showed on the northeast wall,
and new debris below. Steaming was about the same.

November 20. All quiet at Halemaumau at 9:10 a. m. One light fall of
rocks occurred north. Wind was south.

November 21. Ng changes were noted at the pit at 10 a. m. The southwest
cone was steaming.

November 22. Dense steam rises from the pit, merging with low elouds.
Steam jets are active over the whole Kilawea floor.

November 24. Four earthquakes in five minutes were felt out of a total of
18 registered in the early morning. At 11:45 a. m. the pit was remarkably
quiet and dry, with no fresh falls in evidence and no trace of any effects of
the carthquakes.

November 26. A slide northeast making dust was reported at 8:20 a. m.

November 28. No changes observed at 9:15 a. m. The center cone steams.

SEISMOMETRIC RECORD

There were 61 loeal carthquakes recorded by the seismographs at the Ha-
waiian Voleano Observatory during the month ended at midnight November 30,
1928. These and other phenomena are listed below. The time used is Ha-
waiian standard (time meridian is 157° 30° W.), which is 10 hours and 30 min-
utes slower than Greenwich time.

The greater number of the very feeble local shocks counted in the list make
such minute records that the character of the disturbance is not always appar-
ent. Scme are true earthquakes; others are perhaps the parts of greater ampli-
tude of a continuous or protracted tremor, which at other times may be too
feeble to record; some seem to be records of vibrations set up by avalanches in
Halemaumanu. !

Abbreviations used below are as follows: vf, very feeble; f, feeble; s,
slight; m, moderate; d, instruments dismantled; fl, felt loeally; A, indicated
distance in miles; *, continuous tremor.
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Iocal Earthquakes

November November November
= B3 armiivE: T 02120 aim ve. 26 9:15 a.m. vf,
10:30 p.m. vf. 200 I2:11.pan.~vi 1:15 p.m.vf,
2 12:59 a.m. vf. 21  2:23 p.m. vi. 10:13 p.m. vf.
12:45 p.m. vf. 4:40 p.m. vf, er il amavi:
3  5:43 am. vf. 22 3:23 a.m. vi. 10:08 a.m. vf.
4:32 p.m. vf. 23  8:15a.m. vi. 11:49 a.m, vi,
4:47 p.m. vf. 8:25 a.m. vf. 1:28 p.m. vf.
4 12:09 a.m. vi, 10:15 a.mi. vf. 5:24 p.m. vf.
10:06 a.m. vf, 24 5:17 a.m. vf. 28  6:05a.m. vf.
4:44 pom. vi. 5:23 a.m. vf. 7:12 am. vi.
6 :35 a.m. vf. 5:20 a.m. vi. 11:18 a.m. vf.
:27 a.m. vf. (2)5:32 a.m. vi. 3:05 pam. v,

:33 a.m., vf.

:34 a.m. vf.

:35 a.m. vf.

:36 am. f. A1.3fl.
:37 a.m. vi. fl.

:38 a.m. vf.

:39 a.m. vi. fl.

~
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153 a.m. vf.
:02 p.m. vf.
:07 p.m. vf.
:32 a.m, vE.
:43 a.m. vf.
:40 a.m. vf.
137 p.m. v, A 2.6.

10 :49 a.m. vf. (2)5:40 a.m. v£. fl,
15 12:41 p.m. vf. 141 am. vi.
:11 p.m. vf. (2)5:42 a.m. £f. A0.4 1l

:16 p.m. vf. :43 a.m, vi,
:52 pom. vi.
:53 p.m. vf.

:09 pam. vf.

oo
(oo e B et T S i B T A M BT RO |

Harmonic Tremor
This type of tremor was absent throughout the month.

Microseismic Motion

Microseisms were strong the first part of the month, diminishing somewhat
on the 7th. They were nermal following the 12th and until the 20th, when
there was a slight inerease.

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

October 31-November 6. ......cvo.on il 1.6 seconds NNE.

November: W-L8I o s o s g o st o 2.2 bk NNE.
e I 2 s e s P e e e S e 0.7 o W. .
& 2 e e, A R R e 2.1 = SSW.
G SR D B CENTIIRT Gt e Giawed a5t acs 18 2.0 it NNE,

T. A. JAGGAR,
Voleanologist.
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Black spot shows location of Observatory.

All exchanges, gifts to library, news notes about Pacific voleanie and
seismic events, and correspondence should be addressed HAWAITAN VOLCANO
OBSERVATORY, Hawaii National Park, Hawaii.

The Observatory is operated by the U. S. Geological Survey, and its work
is supplemented by the Hawaiian Voleano Research Association. The main
station is on the northeast rim of Kilauea Crater. Subordinate seismograph
stations are operated by the Research Association under the direction of the
voleanologist in Kona and Hilo.

The Kilauea station operates Liorizontal pendulums of the Boseh-Omori type
and receives time by wireless from the Homnolulu Naval Station. Observatory
Lat. 19° 25’ 54.3” N.; Long. 155° 15/ 39.6” W.; elevation cellar 1214.6 meters
(3985 teet). The Hilo and Kona stations operate horizontal pendulums. Their
seismograms are sent to the Observatory.

The Hawaiian Voleano Research Association founded the Observatory in
1911, transferring the plant to the Government in 1919, but continuing eoopera-
tion in experimental work by furnishing funds and apparatus and workers as
needed by the Government Voleanologist. It is a corporation under the laws
of Hawaii, governed by a board of directors, and financed by the subseriptions
of its members and patrons. Its aims are identieal with those of the Observa-
tory, namely, (1) To keep record of Hawaiian voleanism, (2) To attract vol-
canologic specialists to Hawaii, and (3) To promote worldwide knowledge of
voleanoes and earthquakes and the foundation of more voleano observatories
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VOLCANIC CONDITIONS IN DECEMBER

Activity of Halemaumau and General Notes

The fire pit remained inaetive throughout the month and showed few indica-
tions of ehanges in voleanic conditions. The seismographs, however, showed
some interesting features.

At the time of a perceptible earthquake December 24 at 8:43 p. m. there
was a spurt of tilt to the north, With the Observatory located on the northeast
erater rim, aceumulation of tilt north and east of Halemaumau ean be taken
to mean rise of magma within the voleano edifice.

Slides in the pit were infrequent during the month. One large slide was
noted December 3 at 10:55 a. m. The north wall was rather thickly coated
with white salts early in the month.

JOURNAL DECEMBER, 1928

December 3. Much dust from slides north and northeast occurred from 10:30
to 11 a. m. At 10:55 a. m. there was a big avalanche at the north, with a spread-
ing column of dust northwest-southeast rising from the pit.

December 4. The red north wall is heavily coated with white salts, but
many white fragments are over the whole of the north talus. Much of the

81



new debris is lying between north and northwest taluses. The slides were from
the north rim.

There is extraordinarily little steaming anywhere.

December 19. At 11:30 a. m., two fresh spots on the walls were noticed.
One was just above the top of the north talus; one in the midwall above the
north-northeast talus. A few rock falls were heard.

December 20. No changes were ohserved at 10:30 a. m. Much steam rose
from the south-southeast talus and the south come. The north wall was salt
coated.

December 23. A dusty slide on north wall was observed at 3 p. m.

December 24, No changes noted at 10 a. m. Cones were steaming,

December 28. New steam cracks reported on northeast side of center cone,
also a fresh avalanche sear on the north rim.

SEISMOMETRIC RECORD

There were 31 local earthquakes recorded by the seismographs at the Ha-
waiian Voleano Observatory during the month ended at midnight December 31,
1928, These and other phenomena are listed below. The time used is Hawaiian
standard (time meridian is 157° 30" W.), which is 10 hours and 30 minutes slower
than Greenwich time.

The greater number of the very feeble local shoeks counted in the list make
such minute records that the character of the disturbance is not always appar-
ent. Some are true earthquakes; others are perhaps the parts of greater ampli-
tude of a continuous or protracted tremor, which at other times may be too
feeble to record; some seem to he records of vibrations set up by avalanches
in Halemaumau.

On December 22 there were several seismie disturbances too faint to record
as earthquakes.

Abbreviations used below are as follows: vf, very feeble; f, feeble; s, slight;
m, moderate; d, instruments dismantled; fl, felt locally; A, indicated distance in
miles; *, continuous tremor,

Local Earthquakes

December December December
3 6:17 pom. vE. A3, 12:41 p.m. vf. 22 1:40 pm.vf.
6  9:40 p.m. vf. 12:56 p.m. vf. 1:42 p.m. vf.
7 4:58 a.m. vf. 9:47 p.m. vf. 2:05 p.m. vf.
10:43 a.m. vf. 11 10:31-10:32.a.m.vf.* 23 1:41 a:m. vf.
11:13 a.m. vf. 11:19-11:22 a.m. v£. * 2:28 p.m. vf.
8.  2:20 am. vf. 13 1:21a.m. vf. 24 3:48a.m. vf.
6:02 am. vf. 4:21 a.m. vf. 8:43 p.m. vf. A10.9 1.
10:18 a.m. v£. A10.9. 16 12:00 noon vf. 25 10:13 p.m. vi. Al12 fl.
1:26 p.m. vf. 17 8:05 a.m. vf, 30 5:47 p.m. vf,
2:35 pamn. vi. 3:33 p.m. vf.
10: - 7:22 aam. vf.
12:14 p.m. vf.
Teleseisms

None recorded.

Harmonic Tremor

Several very feeble seismic disturbances on December 22 too faint to record
may bave been parts of harmonic tremor. This may also be true of two short
spells of continuous tremor on December 11.
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Microseismic Motion
Microseismic motion was slight throughout the month, with a slight inerease
the night of December 5-6,

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

November 28-December 4......ccviveivivuen 2.0 seconds NNE.
Detaber 5ol & o sooieiuamir e o ae s e st 0.5 second NE,
Lt 12 L O OISR © - L e R A 0.9 L S8SW,
3 15 F TR Rt 110 L o e It b 1.4 seconds N.
e 26-=January: 1, 1929° 7 ivs o i/ £é SSW,

’

EARL M. BUCKINGHAM,
Associate Engineer.
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All exchanges, gifts to library, news notes about Pacific voleanic and
seismic events, and correspondence should be addressed HAWAITAN VOLCANO
OBSERVATORY, Hawaii National Park, Hawaii.

The Observatory is operated by the U. S. Geological Survey, and its work
is supplemented by the Hawaiian Voleano Research Association. The main
station is on the northeast rim of Kilauea Crater. Subordinate seismograph
stations are operated by the Research Association under the direction of the
voleanologist in Kona and Hilo.

The Kilauea station operates horizontal pendulums of the Bosch-Omori type
and receives time by wireless from the Honolulu Naval Station. Observatory
Lat. 19° 25’ 54.3” N.; Long. 155° 15/ 39.6” W.; elevation cellar 1214.6 meters
(3985 feet). The Hilo and Kona stations operate horizontal pendulums. Their
seismograms are sent to the Observatory.

The Hawaiian Voleano Research Association founded the Observatory in
1911, transferring the plant to the Government in 1919, but continuing coopera-
tion in experimental work by furnishing funds and apparatus and workers as
needed by the Government Voleanologist. It is a coerpurdtion under the laws
of Hawaii, governed by a board of directors, and financed by the subseriptions
of its members and patrons. Its aims are identical with those of the Observa-
tory, namely, (1) To keep reecord of Hawaiian voleanism, (2) To attract vol-
canologie speeialists to Hawaii, and (3) To promote worldwide knowledge of
voleanoes and earthquakes and the foundation of more voleano observatories
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