
PREFACE 

The Volcano Letter was an informal publication issued at irregular intervals by the Hawaiian Volcano 

Observatory (HVO) during the years 1925 to 1955. Individual issues contain information on volcanic 

activity, volcano research, and volcano monitoring in Hawaii.  Information on volcanic activity at other 

locations is also occasionally included.  

To increase accessibility of this resource, previously only available in print format, this compilation was 

scanned from the highest quality Volcano Letter originals in the HVO archives. Optical Character 

Recognition (OCR) was run on the entire file. In addition, the file size was reduced by making it 

compatible with only Adobe Reader v. 8 and later. The scanning was done by Jim Kauahikaua and the 

quality control and posting was done by Katie Mulliken, both current staff at the Hawaiian Volcano 

Observatory. 

Originals of the first three Volcano Letters could not be found so copies plus the Title Page and Index for 

1925 have been extracted from an excellent scan of Volcano Letters for 1925 to 1929 available in 

Books.Google.com 

The Volcano Letter was published by HVO through multiple changes in administration, including the 

Hawaiian Volcano Research Association (1925-1932), the U.S. Geological Survey (1932-1935), the 

Department of the Interior (1935-1938), and the University of Hawai‘i (1938-1955).  Issues 1–262 were

published weekly from January 1, 1925, to January 2, 1930, and consisted of a single page of text. Issues 

263–384, also published weekly, from January 9, 1930–May 5, 1932, were generally longer—four-

pages—and provided more detail on volcanic activity, including photographs, maps, and plots. Weekly 

issues 385–387, published May 12–26, 1932, were a single page of text due to budget reductions 

brought on by the Great Depression. Budget restrictions reduced the publishing frequency to monthly 

for issues 388–428, covering the period of June 1932 to October 1935; these issues were generally 

shorter, 1–2 pages, and sometimes featured figures. From November 1935 to July 1938, issues 429–461 

remained monthly but increased in length (generally eight pages) and featured figures frequently. Issues 

462–530, published over the period of August 1938–December 1955, varied in length from 2–15 pages, 

but were published quarterly, rather than monthly.  

Six of the letters are misnumbered: 

Jan. 21, 1926 number is 55 though it should 56 

July 29, 1926 number is 82 though it should be 83 

Feb. 16, 1928 number is 161 though it should be 164 

May 31, 1928 number is 197 though it should be 179 

Nov. 29, 1928 number is 204 though it should be 205 

For background information on the Hawaiian Volcano Observatory: https://pubs.usgs.gov/gip/135/ 

The Volcano Letter publications are also available in print: 

Fiske, R.S., Simkin, T., and Nielsen, E.A., eds.,1987, The Volcano Letter, No. 1-530. See 

https://www.si.edu/object/siris_sil_328087 
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In Philadelphia, on January 24, 1871.
Thomas Augustus Jaggar, J r., was born to
a long life of sci ntific adventure terminated
only by his death in Honolulu on January
17, 1953. The son of a bishop of the Episco­
pal hurch. he was educated in puhlic and
pri\'ate chools in Cincinnati. Montreux.
and Philadelphia. He entered Harvard Uni­
versity in 18 9 and in 1893 graduated with
the ..B. degree in geology. He recei\'ed his
Master of Arts degree from Harvard in
1894 and spent most of the next 2 years in
Europe, stu lying mineralogy under Proies­
sor Paul Groth at Munich and petrography
under Profe sor Harry Rosen busch at
Heidelberg. Returning to Harvard, he com­
pleted his work f r the Doctorate of Phi­
losophy und r Profe or John E. Wolff in
1897, with a dual thesis on the microscopic
determination of the hardness of minerals
and the geologic evidence derived from cer­
tain inclusions in dikes in the Boston area.

From 1895 to 1903, Jaggar held the posi­
tion of Instructor in Geology at Harvard.
and from 1903 to 1906 he was an ssistant
Professor in the sam department. During
these years he was al'o a member of the
Gnitecl Stat s Geological Sun·ey. working
under S. F. Emmons in the region of thE'
Black Hill, South Dakota, and under Ar­
nold Hague in the Yellowstone region. ThE'
work in South Dakota and adjacent 1art.
of \Vyoming led to the publication, in 1901,
of his first hig work. an important stu Iy of
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the laccoliths of the Black H ills. A report on the petrog­
raphy of the Absaroka Range was prepared for the
never-puhlished first volume of the Geological Survey\
memoir on Yellowstone National Parle In 1900 and
1901. he was engaged with Charles Palache on a study
of the Bradshaw fountains in Arizona. In 1906, Jaggar
was appointed Professor and Head of the Department
of Geology in the Massachusett· Institute of Technology.

Dr. J aggar's approach to geology was a dynamic one.
Beginning in his student days, geological processes were
his major interest. He was, of course, interested also
in the results of the processes, but largely for what
they could tell him 0 f how they came about. Fired by
Dauhree's Geologie experilJle1/tale, he set about applying
the experimental methods 0 f physic' and chemi,try to
geology. The results of laboratory experiment on stream
erosion and sedimentation appeared in print in 1908.
However, he was much more interested in applying
similar methods in the field, in an attempt to measure
and analyze geologic processes actually in operation.
'T'he most dynamic aspect of dynamic geology are seis­
mology and volcanology, and to Jaggar the attraction of
earthquakes and volcanoes was irresistible.

In 1902, Dr. J aggar was one of the geol gists on the
ext edition of the S.S. "Dixie" to the Antilles to study
the results of the catastrophic eruptions of Mont Pelee
and La Soufriere. It was this expedition that decided
him definitely on adopting the field study of geophysics
as his Ii fe work. It is not worthy that the catastrophe
at St. Pierre was the factor that guided into volcanologic
work the two greatest American volcanologists of the
early twentieth century, Thoma Augustus J aggar and
Frank Alvord Perret.

In 1906, Dr. Jaggar visited Italy to study the erup­
tion of Vesuvius and the damage caused by it. There he
found Perret already workin cr as a volunteer as i tant
to Professor Raffaele Matteucci, director of the Vesuviu
Observatory. In 1907, Jaggar was the leader of the
Technology Expedition to the Aleutian Islands, during
which [akushin and Bogoslof volcanoes received special
study. In 1909. Professor Jaggar and his colleague Pro­
fessor R. A. Daly visited the Hawaiian volcan es, and
Dr. Jaggar went on to Japan to visit the laboratories
and stations of the Imperial Earthquake Investigati n
Committee. At that time a long friendshil and mutual
admiration began between him and Professor F. Omori,
the great leader of seismology in Japan. In 1910, Jaggar
and Charles M. Spofford, Professor of Civil Engineering
at M.LT., visited Central America for the purpos of
studying the volcanoes of Costa Rica an I the results of
the great Cartago earthquake 0 f that year, and Jamaica
t examine the work being done there in enforcing earth­
quake-proof construction.

The'e excursions served to convince Professor Jaggar
of the inadequacy of the eXI editionary method of study­
ing volcanoes and earthquakes and of the necessity for
permanent observatories to keep constant record, every
day, year in and year out, of volcanic and seismic ac­
tivity. He was impressed also by the small amount of
knowledge possessed by men of science regarding the
prediction or alleviation of natural disasters and 1y the
small amount of effort being expended in the attempt
to acquire that knowledge. On January 7, 1909, follow­
ing the Messina earthquake disaster. he wrote in TIl(:
Nation: "The highest development of geology is the un-

ravelling of the history of the past. We haven't time to
go into prediction and humanistic geology." The blame
did not lie, he added, with the geologist, but with the
haphazard growth of the science and the very proximity
of the earth which made terrestrial observation and
measurement difficult. The time had come, however,
when such studies could no longer be neglected. Instru­
ments existed for the study of the earth processes, and
others could be developed. The gravest difficulty lay
in the fact that the new program would call for the
estahlishment of permanent observatories in many lands.
The goals of the program. hould be the prediction of
volcanic eruptions and earthquakes and the development
of engineering and types of construction to help alle­
viate the consequences 0 f such cataclysms.

n July 1, 1909, the trustees of the estates of Edward
and Caroline WI itney of Boston gave $25.000 to the
Massachusetts Institute of Technology to be used for
research or teaching in geophysics including seismol gy.
with a view to the protection of human life and property.
It was decided to use these funds for the establishment
of a laboratory at Kilauea, Hawaii, for the study of the
activity of that volcan an I its earthquakes and 0 f wav s
traveling through the earth from distant earthquakes.
Thus did Dr. Jaggar enter upon his true life's work­
the establishment and operation of the Hawaiian Vol­
cano Observatory.

Actually, it did not fall to Dr. Jaggar's lot to perform
the first work of the new program at Kilauea. During
1910 and 1911, none of the professors at M.LT. could
be spared to go to Hawaii. In the meantime, part of the
\""hitney Fund had been used for the construction.
under the direction of Dr. A. L. Day and Dr. E. S.
Shepherd of the Geophysical Laboratory of the Carnegie
In titution of \\lashington. of special resistance ther­
mometers for the measurement of the temperature of
molten lava at Kilauea. A cableway had been designed at
?I·LLT. for spanning Halemaumau Crater in order to
lower the thermometers into the lava lake. Dr. Shep­
herd's services had alreadv been secured for the summer
of 1911 to make the temp~rature measurements. Because
Dr. Jaggar could not accompany Shepherd to Kilauea.
arrangements were made with the Volcanic Research
Society of Springfield, Massachusetts, for the loan 0 f
th ervices of Frank A. Perret, volcanologist of that
society, who had been engaged in studies of the Italian
volcanoes. Perret and Shepherd reached Kilauea on
July 2, 1911, buiI t an observation station at the rim 0 f
Halemaumau, and. after much difficulty, succeeded in
obtaining a measurement of the temperature 0 f the lava
(IOOO°C.). Perret began the series of systematic records
and reports on Kilauea activity that still continues. Dr.
Jaggar was granted leave of absence from the Massa­
chusetts Institute of Technology in December, 1911. and
reached Kilauea n January 17, 1912.

Establishment of the Hawaiian Volcano Ohservatory
would not have been possible without the enthusiast(c
aid of the people of Hawaii. The Whitney Fund provided
only $3,450 per year for 5 years. During his visit in
1909, Dr, Jaggar enlisted the support of the Honolulu
Chamber" of Commerce and some of Hawaii's leading
citizens. On October 5, 1911, L. A. Thurston gave a
luncheon at the University Club in Honolulu for the
purpose of organizing a Hawaiian Volcano Research
.'\ssociation. This association subscribed an additional
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$5,000 a year, over and above the amount from the
Whitney Fund. for the operation of the Volcano Ob­
servatory. The College of Hawaii, through its president,
J. W. Gilmore, pledged its interest and support. Hilo
people also were eager to help, and through the efforts
of Demosthenes Lycurgus $1,785 "vas quickly gathered
for the construction of the Observatory building. On
March 6, Dr. Jaggar was recalled to Boston, leaving
the work at Kilauea temporarily in the hands of F. B.
Dodge. But on June 13 he was back again, accompanied
by Dr. Harry O. \iVood, who became the first seismolo­
gist of the Volcano Observatory.

From that time on, the Hawaiian Volcano Ohser­
valory was the focal point of Dr. Jaggar's interest and
efforts. Financially, things were seldom easy and often
extr mely difficult. There were times when Dr. Jaggar
::;erved wholly without any regular salary. There were
till more times when Observatorv funds were inade­

quate to buy even the most essent~ial materiaJs for the
work, and he had to pay for them personally out of his
own slim savings or appeal again for help from such
loyal friends as Frank C. Atherton and Walter F. Dil­
lingham. To such friends Dr. Jaggar was ever grateful,
not only for their help to himself, but more particularly
for their a.id to the growth of the new science of vol­
canology. It is a fine tribute to Dr. J aggar's determina­
tion and singleness of purpose that even in the hardest
and Illost discouraging- of times he did nol falter, hut
::;omehow kept the program going. After responsibility
for the operation of the Volcano Oh::;ervatory wa::; a::;­
sUllled hy the United States Government in 1919. dc::;­
perately lean periods were le::;s frequent. and there were
occasional times of relative opulence. Never. however.
was Dr. Jaggar content with progress. Always, over the
hills and valleys of varying 1rosperity, he was striving
for greater things for the Observatory and for the
::;cience as a whole.

Work at Kilauea was diversified. To routine sei::;­
mulogy and the continuous record of activity of Kilauea
and Mauna Loa were added observations on the rise and
fall of the level of molten lava in Halemaumau, measure­
ment· of the temperature of the melt. soundings of the
depth of the lava lake, experiments on the viscosity of
the la a. collection' of volcanic gases for chemical anal y­
.. is, borings to ascertain the nature of the crater floor and
the distribution of temperature in the rocks underlying
it. measurements of the shifting and tilting of the ground
::;urface both laterallv and verticallv. studv of the differ­
ent types of lavas al;d how they f~rtl1. at;d petrographic
studies of the rocks. No phase or feature of the vol­
canoes remained un investigated if means could be found
for J aggar or his associates to attack it. In the field of
di. tant earthquakes. a special study was made of tsu­
namis, the destructive ocean waves that sometimes ac­
coml any suhmarine earthquake'. and possible means of
predicting them.

Hawaiian work did not preclude work ebewhere.
Expeditions were made to Japan in 1914 ami 1923 to
study the eruption of Sakuraj ima and the great Yoko­
hama-Tokyo earthquake. Seeking al ways to expand the
continuous, observatory-type study of volcanoes, Jaggar
visited ew Zealand in 1920. at a time when the New
Zealand Government was considering the establishment
of a volcano observatory. In 1924 he visited Howland

and Baker Islands with the "Whippoorwill" Expeditiun,
sponsored by the Bishop Museum and the U. S. Navy.
In 1927 he was engaged in field work in the Aleutian
Island, and in 1928 he conducted the Pavlof Expeditiun
of the ational Geographic Society to the Alaska Penin­
sula. In 1930 he was a member of the U. S.• aval
Observatory's Eclipse Expedition to Niuafo'ou Island.

In 1924 the operation of the Hawaiian Volcano Ob­
servatory passed from the U. S. Weather Bureau tu the
Geological Survey. In 1926 the Survey established a
Section of Volcanology, with Jaggar as its Chief. Sta­
tions were established at Lassen Volcano in California
and at Dutch Harbor. Alaska. Investigations of Aleu­
tian volcanoes were begun hy Jaggar in 1927 and con­
tinued by R. H. Finch. volcanologist in charge of the
Lassen Ob::;ervatory, in 1931 and 1932. These investi<Ta­
tions were resumed by the Geological Survey during
\iVorld War II and are now being pursued on a system­
atic basis under the direction of Howard A. Powers.
formerly geologist for the Hawaiian Volcano Observa­
tory.

Dr. Jaggar was one of the early ad\' >cates of a na­
tional park to include the crater areas of Kilauea and
Mauna Loa, and in 1915 he made a trip to \iVa 'hington
for the prime purpose of pleading for its establishment.
He felt that the wonders of the gr at Hawaiian yol­
canoes and the surrounding tropical beauty. which he
himself loved so much. should be the property of all
the American people. The vision was consummated in
the estahlishment of Hawaji National Park the next
year. In 1935 the Volcano Ob::;ervatory was transferred
to the National ark ervice. and Jaggar became an
official of the park he had helpe 1 to estahli::;h. He re­
mained such until his retirement in 1940. A £ler hi·
retirement from government service, Dr. Jaggar became
research associate in geophysics at the University of
Hawaii and retained that position until his death.

For many year Dr. Jaggar was intensely intere::;ted
in the sea bottom. This 72 per cent of the earth\ sur­
face. concealed from man's view hy c1.eep water. ",as a
challenge to his imagination and curiosity. He advocated
its exploration by any means available and was especially
interested in the possibility of drilling into it from great.
floating eadromes. He recognized the technical difficul­
ties of such a procedure hut was confident they cuuld
be overcome if the result::; would be worth it-and be
wa::; firmly convinced that they would be.

Even all this activity could not absorb all the energv
of J aggar's restless mind. He loved to work ",ith ];1'5
hand' and spent much time in his machine shop. e\I'
type' of seismographs and seismometers were usually
under design and construction. as he carried on a con­
stant search for instruments that could be built and
installed cheaply and yet yield valuable results. Such
instruments would make possibl the great expansion of
seismic studies that he envisioned. \iVhen Aleutian field
work presente I difficulties in transportation. he invented
an amphibian automobile. used successfully during the
Pavlof Expedition, for which he received the 1945
Franklin L. Burr Prize of the National Geographic
Society. Interest in boats Jed to interest in navigation
and the design of instruments for locating the geo­
graphical position of a ship or airplane through ob erva­
tion of star at the zenith.
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A fter his retirement he returned to one of his earliest
interests, the precise measurement of hardness of min­
eral,; and other substances, and he designed and built
a new instrument for hardness testing. He was inter­
ested in astronomy and spent many evenings at his tele­
scope observing heavenly objects, especially the moon,
in whose craters he saw an analogy to the great volcanic
craters of the earth. He even entered the fields of phi­
losophy and religion with essays on Jesus; the origin of
the earth, life, and man; evolution; and trends of science.
He was a staunch church member. While he was still at
Harvard and MJ.T., he became deeply interested in the
problems and methods of education. In his later life
this interest was expressed through his service on the
governing board of lolani School in Honolulu.

It is difficult to evaluate properly the importance of
Dr. Jaggar's work in volcanology. Vve are still too close
to it. 1t is abundantI v obvious, however, that its im­
portance is very great~ At the time J aggar founded the
Hawaiian Volcano Ohservatory, the science of volcan­
ulogy was in its in fancy. It has now entered a stage of
adolescence where some concrete results are beginning
to apJ)ear from the great amount of work put into it.
Unreservedly, Jaggar may be said to have been one of
the very few principal contributors to this progress.

Early results of the work at Kilauea related largely
to the dual nature of the lava lake. the shallowness of
the pool of pyromagma, the temperature distribution in
the lake, and the composition of gases given off by it.
These were important in building a picture of the physi­
cal nature of the magma column feedin o' the volcano.
Later work added somewhat to that picture, demon­
strated the swelling and shrinking of the entire volcanic
edifice related apparently to changes of magmatic pres­
sure beneath it, showed the occasional occurrence of
great collapses and related thereto occasional violent
steam explosions due to cracking of the surrounding
rocks and entrance 0 f ground water to the hot volcanic
conduit. and built a partial picture of the earthquake
activity associated with volcanic changes. Tentative cor-

relations of volcanic events with astrophysical forces and
possible cycles in time have been made and are under­
going testing. The work is far from ended. but good
progress has been made.

The work has not all been done by J aggar, of course.
Contributions have been made by a wh Ie succession of
capable cienti fic associates, among whom may he men­
tioned H. O. Wood. Arnold Romberg. E. G. Wingate.
A. E. Jones, H. A. Powers, and J aggar' long-time asso­
ciate and successor as director of the Volcano Observa­
tory. R. H. Finch. nd certainly he would want in­
cluded among his most valuable co-workers his wife,
I sahel. who shared with him the disappointments, the
joys of discovery, and much of the physical work It has
been J aggar's vision and enthusiasm, however, that has
ouided the work and integrated it, and a very large
proportion of it actually was done by him personally.

Possibly the greatest of all Dr. Jaggar's contrihutions
are his ideas for the protection from lava flows of cities.
harbors, or other important areas, through aerial bom­
hardment or the construction of barriers to deflect the
flows. Bombing has been tried, and the general method
has proved feasible and effective. There i.. little question
that the barriers also would do their job well. These
things constitute a long step toward fulfillment of the
motto adopted at the founding of the Hawaiian Volcano
Research Association: "Ne plus haustae aut ohrutae
urbes"-no more shall the cities be destroyed!

Dr. Jag-gar's dream was that some day the work on
Hawaiian and other Pacific volcanoes might be combined
with other types of geophysical studies in a great Insti­
tute of Terrestrial Research centered in Hawaii. It is a
grand dream, which may. like so many of his dreams,
someday materialize.

All 0 f us who have been associated wi th Tom Jaggar
mourn his passing. But at the same time we are grateful,
as he would have us be, for his long and full life. profit­
ahly spent, and for memories of his superb intellect
combined with a gentle and modest spirit whose greatest
concern was with the well-being of the rest of mankind.

-G. A. MACDONALLJ.

HAWAIIAN VOlCANO OBSERVATORY REPORT FOR JANUARY-MARCH, 1953

By GORDON A. MACDONALD

VOlCANOlOGY
January

Hawaiian volcanoes remained fairly quiet through the n )11th
of January. Seismographs at Ki lauea Crater recorded 41 earth­
lluakes during the month, and the Mauna Loa seismograph re­
corded 33. This is about the usual number recorded during times
of volcanic quiet. However, some of the quakes were larger than
usual.

Several earthquakes were felt in Kona during the month. 1fost
of them originated locally, on the Kealakekua fault or at sources
between central Kona and the summit of Mauna Loa. A small
earthquake felt at Naalehu and Kapapala at 9: 08 A.M. on JallLl­
ary 9 originated beneath the southeast slope of Mauna Loa about
8 miles northwest of Kapapala. and another at 9: 10 r.M. on the
same day had its epicenter about 1.5 miles closer to the summit
of the mountain. The latter quake was felt quite strongly all
over the southern part of the island and less strongly at least as
far north as Kukuihaele.

At 2: 04 A.M. on January 15 a strong earthquake originated
beneath the southeast slope of Mauna r,oa near the Kapapala
Ranch headquarters. Objects were upset and knocked from
shelves as far away as Hilo. Residents of the southern part of
the island of Hawaii were generally awakened, and the quake
was felt as far away as Oahu. In its epicentral area the inten-

sity of the quake is estimated to have been about 5 on the Illudi­
fied ;,[ercalli scale.

Tilting of the ground at the Volcano House was in general
slightly southward during the month. at a rate about nurmal for
this season of the ycar. From January I to 15 there was an
accumulation of a little more than I second of eastward tilting,
sugoresting a small increase of pressure beneath Mauna Loa asso­
ciated with the Mauna Loa earthquake activity during the early
part of the month. During late January. however, the eastward
tilting and. presumably, the increase of pressure beneath 'Mauna
Loa ceased. Late in January a slight northward tilting com­
menced.

February

Seismic activity on the island of Hawaii during the month of
February was relatively slight. Seismographs at Kilauea Crater
recorded only 18 earthquakes, the smallest number since] anuary.
1951. The Mauna Loa seismograph recorded 25 quakes during
the month. Some of these originated on the west slope of Mauna
Loa and others on the northeast rift zone.

t 6: 44 A.)1. on February 12 an earthquake with an intensity
of 4 on the modified Mercalli intensity scale was felt strongly
at Kapapala. Its origin was close to Kapapala, probably on the
Kauiki fault. which parallels the highway between Kilauea
Crater and Pahala.
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local Earthquakes

Table of Tilt at Seismograph Vaults on Rim of Kilauea Caldera

Earthquake Data, January-March, 1953

(Based on Bosch-Omori seismograph on northeast rllll
of Kilauea Caldera)

7.25 0
6.75 0
2.5 0
1.75 0
o 0
3.0 0
2.0 0
3.75 I
4.5 0
3.5 0
2.0 0
G.5 0
3.25 0

Local
Sels- Tele­

micily· seisms

5 4 000 1
760 I 0 I
4 I 100 0
130 000
o 0 0 0 0 0
2 5 0 0 0 0
4 2 0 0 0 0
3 I 0 1 0 0
64100 0
8 I I 0 0 0
2 3 0 0 0 0
8 3 0 0 I 0

II I 0 0 0 0

Minutes
of Very Mod-

Tremor Feeble Feeble Slight erate Strong

Whitney Vault Uwekahuna Vault
Week (Northeast rim) (West rim)

Beginning
Amount Dlreetlon Amount Direction

January 4 0.2" E 0'" N 45° W.J

II 1.0" S 82° E 2.7" N 21° E
18 0.1" E 1.6" SWW
25 0.4" N 34° \1-./ 1.6" NWE

February 1 1.2" W 0.6" E
8 1.0" S 60° E 1.8" S 9° W

15 0.6" S 79° E 0.7" S 27° W
22 0.8" N 52° W 1.6" SIlO\",

1farch I 0.7" N 9° W 1.8" S 9° \V
8 0.6" E 4.0" SWW

15 0.8" N 27° W 0.7" N2rw
22 1.4" S 31 ° vV 2.6" SWE
29 1.2" N 88° W 2.3" S 16° E

The data for the following local earthquakes were determined
from seismographs operated on the island of Hawaii by the
Hawaiian Volcano Observatory. Locations given are epicenters.
The times given are arrival times at the \Vhitney Laboratory
of Seismology, on the northeast rim of Kilauea Caldera. They
are stated to the close t minute in Hawaiian Standard time,
which is 10 hours slower than Greenwich Civil time. The number
preceding each earthquake is the serial number for the current
year. The intensity rating (Feeble, Moderate, etc.) given is that
for the Whitney Laboratory. If the intensity was greater at
one of the other stations, Ihe name of that station and the in­
tensity rating there are given in parentheses after the rating at
the Whitney station.

Jan. 4
11
18
25

Feb. 1
8

15
22

Mar. I
8

15
22
29

* For de.finition of local seismicity see Volc..'1J1o l.cUer 371 or 512. Each
local earthquake is assigned a seismicity value according to its strength
as follows: tremor, 0.25; very feeble, 0.5; feeble, ].0; slight, 2.0; mod~
crate, 3.0; strong, 4.0. These values are totaled to give the weekly locat
seismicity. Continuous vo1cnnic tremor is ignored in the calculation. The
strength assigned to an earthquake depends on the double amplitude of
the maximum oscillation it causes on the Bosch-On~ori seismograph, os
follows: tremor, less than 0.5 mt11.; ver), feeble, 0.5 to 4 mm.; feeble
4 to J I mm.; sligbt, 11 to 25 mm.; moderate, 25 to 60 mm.; strong, greatc;
than 60 mID.

Week
Beginning

SEISMOlOGY

The earthquake that occurred at I : 40 A.M. (Hawaiian time)
un February 26 about 650 miles north of New Caledonia, near
the Santa Cruz Islands, produced only a slight record on seis­
mographs at Kilauea.

During the month there was a small accumulation of north­
ward tilting of the ground at the seismograph station beneath
the Volcano House. There was essentially no accumulation of
tilt in the east-west direction. During this season of the year
tilting at the Volcano House usually is south-southwest. There­
fore, the slight northward tilting and absence of westward tilt­
ing indicate some increase of volcanic pressure beneath Kilauea
Crater and, possibly, also under Mauna Loa.

Late in the afternoon of February 28, the seismographs re­
curded 18 minutes of continuous volcanic tremor, indicating
movement of magma beneath the surface at Kilauea.

March
Seismographs of the Hawaiian Volcano Observatory recorded

a total of 75 earthquakes during March. Many of these were
too small to be recorded at more than one station. For example,
the seismograph at Konawaena School recorded four very feeble
earthquakes of nearby origin that were too small to be recorded
at Kilauea Crater. During the month the seismographs at
Kilauea recorded 45 earthquakes, and the Mauna Loa seismo­
graph recorded 51. The number of earthquakes at any single
station was approximately normal. Although the total number
of quakes was somewhat greater than normal, such a large pro­
portion of the quakes were very small that the total seismic
activity also was only about normal in amount.

On March 6, at 7: 48 A.M., a slight earthquake was felt in
central Kona. Its origin apparently was on the Kealakekua
fault, probably near Kealia. At 2: 26 P.M. on the same day an
earthquake was felt throughout much of Kona and Kau. Its
origin lay at a depth of about 30 miles beneath the summit area
of Hualalai.

At 6: 19 P.M. on March 25 a moderately strong earthquake
occurred, with its epicenter on the south slope of Mauna Loa,
10 miles N 25° W of Naalehu. It was felt strongly at Naalehu,
where it had an intensity of about 4 in the modified Mercalli
scale. At Kapapala its intensity was 2 to 3. The quake was felt
slightly over most of the island. At I: 40 A.M. on March 26 a
smaller earthquake was felt quite strongly at Naalehu, where
its intensity was estimated as about 2, and less strongly over
much of the southwest portion of the island. Its epicenter also
lay on the south slope of Mauna Loa, about 5 miles north of
Naalehu.

During March, tilting of the ground surface at the Volcano
House was southwestward, both the direction and the aggregate
amount being approximately normal for that season of the year.
Temperatures of steam at vents in the vicinity of Kilauea Crater
remained unchanged. General condition at Halemaumau also
remained unaltered. with no visible activitv other than steam
vents and a weakly active vent liberating sulphurous fume on
the floor of Halemaumau Crater northwest of the large cones
of the recent eruption. During recent weeks there has been a
marked increase in the volume of steam visible at the northeast
wall of Puhimau Crater.

On March 14 continuous tremor was recorded on the seismo­
graphs for 16 minutes, apparently indicating movement of magma
beneath Kilauea. Again on March 29 there were recorded 13
minutes of continuous tremor, possibly a succession of very
small earthquakes, but appearing more probably to be volcanic
tremor of the sort that accompanies magma movement. Thus
far there has been no sign of abnormal tilting such a' would
indicate any marked decrease of pressure beneath either Mauna
Loa or Kilauea. Although there has been no marked restlessness
to indicate imminent eruption of either volcano, it is entirely
possible that if magma stands high in the conduits, as is sug­
gested by the evidence, eruption might occur with little or nu
warning.

Distant Earthquakes

Only one distant earthquake was recorded during the quarter.
It was recorded on February 26, at 01 : 59 H.S.T., and produced
only a slight record on the Bosch-Omori seismograph. The no­
tice of Preliminary Determination of Epicenter issued by the
U. S. Coast and Geodetic Survey places the origin of the quake
in the region of the Santa Cruz Islands, at 11° S., 164.5° E.,
about 650 miles north of ew Caledonia. Its origin lime was
11: 42: 26 G.C.T.

I. Jan. 2,

2. Jan. 2,
3. Jan. 3,

4. Jan. 3,

5. Jan. 4;

03: 32,

23: 34.
11: 31,

11 : 34,

23: 07,

very feeble. Near summit of Mauna Loa
(?).
no record at Kilauea (Kona, very feeble).
feeble (IZona, strong). Felt strongly in
Kuna. Central Kona, on Kealakekua fault
near Keei. 19° 28' T., 155° 52' VV.
very feeble (IZona, slight). Felt in Kona
(Kona aftershock).
"ery feeble. Kilauea.
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72. ~lar. 20. 01: 40,

48. Feb. 18, 02: 30,

71. Mar. 25, 18: 19,

45. Feb. 16, 11: 21, very feeble. Kaoiki fault, about 4.6 miles
S~' of Uwekahuna station, at about 19 0

24' N., 155 0 22' W.
no record at Kilauea (Kana, very feeble).
Central Kona.
no record at Kilauea (Mauna Loa, tremor;
Kana, very feeble). West flank of Mauna
Loa.
no record at Kilauea (Mauna Loa, tremor;
Kana, very feeble). ~'est flank of Mauna
Loa.
no recurd at Kilauea (Kana, very feeble).
Central Kana.
no record at Kilauea (Kana, very feeble).
'entral Kana.

no record at Kilauea (Kuna, very feeble).
West slope of Mauna Loa.
slight. Felt in Volcano district. Kaoiki fault
between Bird Park and Ohaikea.
verv feeble.
very feeble. Off south shore at aoout 19°
00' ., 155 0 24' W.
no record at Kilauea (Kuna, very feeble).

entral Kona.
feeble. Off south cua·t at abuut 19· 04' .1\.,
155· 25' \V.
very feeble.
very feeble (Kona, slight). Felt ill celltral
Kona. Kealakekua fault, near K alia (?).
very feeble (Kolla, feeble). Felt ill central
Kona. Naalehu. and Kapapala. Beneath
summit area of Hualalai Volcano, about 30
mi les deep.
feeble. Kilauea.
vel' feeble. North slope of MaUlla Loa
about 3 miles W of Kokoolau cune, at
about 19· 39' N .. ISS· 37' W.
tremor at Whitney Laboratory, very feeble
at Uwekahuna. Kilauea.
no record at Kilauea (Kuna, vcry feeble).
Central Kana.
verv feeble.
very feeble. ~Ioderate distance.
110 record at Kilauea (Kona, very feeble).
Central Kona.
very feeble.
tremor (Mauna Loa and Kona, very
feeble) .
very feeble. Felt in 'outh Kona. \"v'est slupe
uf Mauna Loa.
very feeble (M auna Loa, slight). Ncar
summit uf Mauna Loa, probably 011 NE rift
zone.
moderate. Felt strongly at .l\aalehu and
Kapapala and slightly over most of the
island. South slope of ~launa Lua, at about
190 12' T, 155 0 39' \V.
very feeble (Mauna Loa, feeble). I:'elt mod­
erately at Naalehu and slightly as far as
central Kana. South slope of Mauna Loa,
at about 19 0 08' N., 15- 0 35' \
no rec rd at Kilauea (Kona, very feeble).
Felt in Kona. Central Kona.
very feeble.

15: 30,
22: 42,

19: 32,

04: 39.

06: 06.
07: 48,

14: 26,

73. 1ar. 27. 22: 30,

74. Mar.31, 03: 54,

r.o.lvlar.9, 19:27,
61. Mar. 10, 06: 31,

57. Mar. 6,
58. Mar. 6,

59. Mar. 0,

62. Mar. 12, 18: 58,

63. 1ar.17, 03:20,

64. Mar. 18, II: 12,
oS. Mar. 18, 23: 40,
66. Mar. 19, 06: 45,

67. Mar. 19, 20: 01,
68. Mar. 23, 19:30,

69. Mar. 23, 21: 19,

70. :Mar. 25, 10: 50,

50. Mar. 6,

53. Feb. 25,
54. Mar. 1,

55. Mar. 3,

49. Feb. 20, 06: 14,

50. Feb. 20. 06: 16,

51. Fel. 21, 22: 44,

52. Feb. 22, 02: 40,

46. Feb. 16, 20: 20,

47. Feb. 18, 02: 26,

15: 58, tremor (Kana, very feeble). Felt in Kana.
21: 31, no record at Kilauea (Kana, very feeble).

Central Kona.
09: 09, vcry feeble. Felt at I apapala, Taalehu.

Kana. E slope of Mauna Loa at about 19·
22' N., 155 0 31' W.

09 : 22, very feeble.
16: OS, very feeble. Felt at Kapapala.
16: 42, no record at Kilauea (Kona, very feeble).

Felt in Kana. Central Kana.
2! : 10, strong. Felt strongly at Kahuku and Naa­

lehu, moderately at Kapapala, Volcano dis­
trict, Hilo, and Kana, slightly at Kukui­
haele. SE slope of Mauna Loa about 4
miles E of South Pit, at about 190 24' N.,
155· 33' W., about 14 miles deep.

06: 32, trem I' (Kona, very feeble). Celltral Kana.
03: 27, tremor (Kana. very feeble). Central Kona.
04: 13, slight. Four miles S 45· E of Naalehu.
07: 29, very feeble. Felt quite strongly at Kapapala.
05: 38, very feeble. SW rift of Kilauea (n.
02: OS, strong. Felt strongly all over southern half

of island from Hilo to Kana. and slightly
as far away as Oahu. E slope of Mauna
Loa about 3 miles E of Kapapala Ranch
h adquarters, 19 0 19' '.,155 0 26' W., about
IS miles deep.

07: 30, tremor (Kana, slight). Felt in Kona. Cell-
tral Kana.

13: 01, very feeble.
21 : 54, very feebl .
OS: 09, very feeble.
17 : 40, very feeble.
09: 33, feeble. On SE 'Iopc of Iaulla Loa near

Ohaikea.
12: 58, very feeble.
14: 18, no record at Kilauea (Kuna, very feeble).

Felt in Kona. Central Kona.
11: 14, no record at Kilauea (Kona, very feeble).

Central Kona.
03: 17, very feeble.
03: 00, very feeble. Kilauea.
00: 17, tremor (Kana, very feeble).
08 : 06. very feeble.
10: 53. tremur (Kana. very feeble).
07: 28, n record at Kilauea (Mauna Lua, tremur;

Kona, feeble). entral KOlla.
20: 21, no record at Kilauea (Kona, very feeble).

Central Kona.
18: 48. tremor (Kona, very feeble).
22: 47, very feeble (Kona, feeble). Near sunllllit

uf Mauna Lua.
21: 19, 110 r cord at Kilauea (Kona, very feeble).

Central Kona.
04: 38, nG record at Kilauea (Kona. very feeble).
06: 45, very feeble. Felt strongly at Kapapala, in­

tensity about 4 (modified Mercalli). Kaoiki
fault near Kapapala, at about 190 17' N.,
155 0 27' W.; shallow focus.

14 06. 110 recurd at Kilauea (Kona, very feeble).
04 49, v ry feeble.
04 51, very feeble.
04 51, very feeble.
22 10, very feeble.

28. Jan. 25,
29. Jan. 27,
30. Jan. 29,
31. Jail. 30,
32. Jan. 30,
33. Feb. 3,

34. Feb. 6,

35. Feb. 8.
36. Feb.9,

37. Feb. II,

38. Feb. 12,
39. Feb. 12,

8. Jan. 9,

27. Jan. 24,

25. Jail. 21,
26. Jan. 23,

40. Feb. 12,
41. Feb. 13.
42. Feb. 13,
43. Feb. 13,
44. Feb. IS,

6. Jan. 7,
7. Jan.7,

19. Jan. IS,

20. Jan. 10,
21. Jan. 16,
22. jan. 17,
23. ]an. 17,
24. Jan. 18,

13 Jan. 10,
14. Jan. 12,
15. Jan. 13.
16. Jan. 13,
17. Jan. 14,
18. Jan. IS,

12. Jan.9,

9. Jan. 9,
10. Jan.9,
11. Jan. 9,
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CONTINUED VOLCANIC ACTIVITY AT SAN BENEDICTO ISLAND,
MEXICO

By Adrian F. Richards

Initial activity of Boqueron \'01 ano on San Benedicto Island.
Mexico, has been de. cribed by Hm el \Villiam in \'olcano
Letter 517. (The name Boqucron, meaning "Big Mouth," was
sugge ted by Dr. \\ illiam .)'

On ovember IS, 1952, J. 11. nodgra , D. L. Inman, and
th writer, all of the Scripp. Institution f eanography. flew
to B queron Volcano in a . S. Navy PBM. The small conical
mass of lava that had plugged the conduit of the 700-foot-deep
crater was ob erved to have increased greatly in size so that
the crater had bec me half filled with a biscuit-. hapI'd mass of
block lava. This extrusion of lava probably took plac about

ovember 12, at which time the master of the tuna clipper" on­
stitution" reported tu the Scripp Institution that intermittent
smoke with flames sh oting above the rater had been visible
during the night at a distance of 40 miles fr m the island. Nn
incand scence was seen on November 15. n November 19, th
master of the clipper "Paramount" reported to the writer that
he had seen glowing boulder. hurled 200 feet above the crater
at night. Based on b. en'ati ns of D cember 10, additi nal
blo k lava was probably added to the crater at that time. n
D cember 8, according to M. ilva of the " tar of the ea,"
lava e caped fr m the flank of Boqueron \'olcano at the eastern
hase uf the cone, GO feet above sea level.

I. wi \Valker and the writer reached an Benedicto I. land
on December 9 f I' a tay of 4 day. The fissure, through \ hich
the bl cky lava welled, lengthened upslope to 192 feet altitude
by December II. Th temperature at the throat of the fi ure
was e timated by the writer to be appr ximately 1300'C., ba ed
on the orange-white incandescence. Thi lava extrusion advan ed
out to ea 900 feet in 2 day, during which time it grew laterally
to 1,200 feet in the shape of a lobate delta. When la t ob erved,
th lava wa advancing eaward at the rat f 150 feet per day.

Ba ed on identical reading of aircraft altimeters on flight
vel' Boqu ron on ovember IS and December 11, the ell' ation

of the top of the cone of B queron Volcano was determined to
be 1,250 feet. Thi figure is 2"0 feet Ie s than that reported by
Dr. illiams on the September 20 flight. Comparisons of Sep­
temher, ~ovember, and December photograph how no appar­
ent change in the height of the rim; consequently, the 1,250-foot
value is probably more nearly orrect. On December 9, at inter­
val. of approximately 1 hour, dense caulifl weI' cloud of steam
and a h were observed to rise to 3,000 feet. On December 10,
the crater rim was ob erved to be half a mile wide. Red incan­
clescence of the crater lava was ccasionally seen in hroad day­
light. On the morning of December 12, the volcanic activit.
increased to a continuous eruption of steam ancl ash from the
crater. This eruption continued thr ugh Decemher 13, when the

island was een by tuna fishermen. n January 5, Paul Lynn,
ma t I' of the "Cap Beverly," reported rumbling ound heard
at a distance up to 1 mile from Roqueron, coinciclent with gas
eruption. from the crater.

ERUPTION OF TRIDENT VOLCANO, ALASKA

Mount Trident, in },[ount Katmai ·ational Monument. erupted
on February 15, 19-3. Mount Trident i. located near the ba e
of the Alaska Peninsula, 110 miles northwe t of Kodiak and 5
miles we t-southwe t of Katmai olcano, which erupted vio­
lently in 1912. There i. n pI' vious record of activity of Trident
Volcano during histori times.

n February IS and 16, pilots of commercial and military
plan s rep rted a cloud of "smoke" rising about 30,000 feet into
the air. Visibility was too puor, however, to permit precise
elet mination of th type and place of activity. On February 18.
the vent was finally located 011 the. lith slope of Trident Peak.
Earlier reports that Katmai and Novarupta v 1canoes were
active proved fals .

On February 21. seismologist Richard McDonald of the U. S.
Geological Survey identified a lava flow issuing from a fissur~

about 1 mile southwest of the old crater of Trident Volcano.
Th flow wa still active and was about 800 feet wide at its toe
and 1.500 feet long. It had ad vanced about ,000 feet since it
wa photographed on February 18. The eruption column rose t
a height of about 11,000 feet. and a thin deposit of ash was
ob erved over the surrounding- area. The crater lake of Katmai
Volcano was not frozen. Light .team 1'0 e from two craters on
nearby Mageik Volcano, and steam was rising from a vent on
the southeast flank of ~{ount Trid nt, about 1.5 miles ea. t of
the lava vent.

n ~{arch 11, geologi t George. nyder of the .•. Geological
urvey reported Trident Volcano still active, with slow lava

extru. ion. Ash blan ded th area within a radiu. of 20 miles
outh and ea t of the volcano.

MYOJIN REEF, JAPAN

Dr. Helen Fo tel' of the . S. Geological urvey's office in
Tokyo write~ that Dr. H. Niino of the Tokyo olleg of Fi. h­
eries vi. ited the area of Myoj in Reef on February 1. He re­
p rted an island e timated to have a maximum diameter of 22(i
meter and a minimum diameter of 158 meters, in a northwest­
southeast direction. The highest point was a black spine 94
meter high. There was also a g-rayish-white dome 54 meters
high. Steam was being emitted fr m the spine, but there was no
other sign of activity. The previous growth of the island was
described in Volcano Letter 518.

The March 19 edition of the newspaper Hawaii H oelli re­
ported three explosions at Myojin Reef on March 18. The erup­
tion column was stated to reach a height of 1,000 fe t.
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U. 5. Geologicol Survey:

Gordon A. Macdonald, olcanologist, Director
Chester K. Wentworth, Geologist, part-time
Burton]. Loucks, Instrument Maker
John C. Forbes, Assistant Instrument Maker
Elizaheth G. Eklund, ecretary, part-time

HAWAIIAN VOLCANO
In cooperation with the

The Hawaiian Volcano Research Association was found­
ed In 1911 for the recording and study of volcances In the
Hawaiian Islands and around the Pacific Ocean. Its
equipment at Kilauea Volcano, Hawaii Island, has been
transferred to the United States Geological Survey.

The University of Hawaii coop rates in maintaining a
re earch laboratory at Kilauea. The Association and the
University supplement the work of the government with

Seismograph Station Operators:
Hilo Station:

Sister M. Thecla. St. Josepll' School
Kana Station:

Howarcl M. Tatsul1o, Kunawaena School
University of Hawaii:

T. A. Jaggar, eophysicist

RESEARCH ASSOCIATION
UNIVERSITY OF HAWAII

research associates, instrumental equipment, and special
investigation. Dr. T ... Jaggar Is their geophysicist resi­
dent at Kllauea.

The Volcano Letter, a quarterly record of Hawaiian
volcano observations, Is published by the University of
Hawaii and supplied to members of the Research Asso­
ciation and to exchange lists of the above establishments.
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NOTES ON THE 188{}-81 LAVA FLOW FROM MAUNA LOA
By E, D. BALDWIN'

April-June, 1953

At Honolulu in llovember, 1880. we were under a
strict ,"mallpox quarantine, no one being allowed to lea \'e
the Island of Oahu for fear of carrying the disease to
the other islands, It was then that we received word that
at 9 P.:\L on Novenlber 5 a great lava flow had hroken
out on the top of the j\1auna Loa eli vide about a mile
ahove PUll ·laula. One branch of the lava flow was
heading northward toward Mauna Kea. The main
branch was advancing rapidly down th mountainside
south of the 1855 lava flow. It had often been remarked
at Hila that, if a great lava stream should flow down on
the Puna (south) side of the 1855 lava flow, Hil would
be doomed. Here was a massive aa lava stream that
in a few days had flowed with great speed down the
steep part of the :-Iauna Loa slopes and then made a
turn tOI\ard Hilo. on the Puna side of the 1855 lava
flow,

A third flow started south\\'ard into Kau at 8 P.M.

on November 9.
The great lal'a flo\\' of :\Iauna Loa commonly are aa

at first. changing to pahoehoe after a period of :2 or 3

1 Mr. E. D. Baldwin, for 28 years surveyor and ivil ngincer
in the Hawaiian Government Survey, under the Kingdom. the
Republic, and the Territory, had a life-long interest in Hall'aiian
volcanoes. The present article was writte.n in 1933. after his
retirement alld shortly before hi. death. Hi daughter. 11rs.
Je sie Baldwin lIardy, referred it to K. P. Emory of Bemice P.
Bishop Museum who in turn referred it to T. \. Jaggar and
G, A. Macdonald, The map accompanying the article was pre­
pared by 1Iacdonalcl.

The article contains much of interest that do s not appear to
have been published previously. The accounts of the two barrier,;
to protect Hilo from the 1881 lava flow are of special interest
in connection with recently proposed barriers. As M1', Baldwin
points aLIt. the wall built to protect the \'Vaiakea mill certainly
would not have been effective. as the lava soon would have over­
topped the wall and continued on its course. The great earthen
embankment along the edge of the lenaio Gulch, proposed hut
not constructed. might lI'e11 havc saved the center of Hilo if the
f101\' had continued. It would not. however. have saved the
harbor. and it would not be adequate to protect the mueh ex­
panded Hilo of today.-G. A. -:VI.

weeks if the flow continues that long,2 Thi fact was
well known to all our old Hila settlers. 'vVith the rapid
advance of this great aa flo II' and the knowledge that at
any moment the more rapid pahoehoe flOIv might start,
one can easily imagine the nervous excitement of the
1-J ilo residents. They appealed to the authorities at
Honolulu for advice and suggested that Professor VV. n.
Alexander, Sun'e:mr General of the Kingdom of Ha­
\-vaii. he sent to Hilo to report on the lal'a flow. The
Government acteel immediately and passed Professor
:-\ lexander through the quarantinc and on to the Island
of Hawaii,

The writer wa~ then a young man. lil'jng in '1- rofe sor
.\lexander's home and ju t beginning his apprenticeship
in the GOI'ernment SUf\'ey. Consequent!y. a her Pro fes­
501' Alexander's return from I-I ilo. the writer had the
pleasure of listening to his brilliant account of the lava
flow.

One of Hila's greatest mountaineer'. Judge D. H,
Hitchcock. was as igned to guide Profe:sor .\Iexander
to the flow. The part.'· started on horseback at daybreak
on _.ovember 29. spent the night at Hitchcock's Kipuka
,-\hina camp. then continued t thc lava flail' on foot the
next da\'. The\' first visited the western hranch of the
flow. wf1ich P\:ofessor Alexander stated was a red-hot
stream of aa. then turned back downslope and i ited
the H ilo branch of the flOll', The latter. he stated, was
rUllning liquid aa. with its front near the ?vIall'ae corner
of the Piihonua land di\'ision,

Pro fessor Alexander described the lava flmy as ap­
pearing very liquid at its front. but so l'iscOLlS that they
were unable to drive a stick into it or get any of the
molten la\'a on a stick to shape it into sOLl\'enirs, as they

'It should be noted that this succession of pahoehoe following
aa a the eruption progresses is the result of a change in con­
dition of the lava being poured alit at the vent. resulting in a
new pahoehoe floll' flooding over and beyond an earlier aa flo\\".
and not an example of change of aa to pahoehoe in a single flail'
as it progresses dOlI'Il slnpe.-G. A. ~I.
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FIGURe L Map of the eastern portion of Mauna Loa, showing the 1880--81 lava flows.

were accustomed to do with molten pahoehoe. They
cut a long pole from a tree and rushed with it against the
m st molten portion of the front of the flowing lava, but
could make no impre:sion on it.

]\I[r. Hitchcock has stated to the writer that he had
visited the source of the flow a short time after it started
and that it was aa all the wav from its source to the
point where Professor Alexan'der saw it. The aa flow
c ntinued for a short distance below that point, even­
tually stopping about 20 miles from Hila. Shortly after
Alexander's visit. however, the lava changed to pahoe­
hoe at its source. According to Mr. Hitchcock, the pa­
hoehoe flowed out of th same vent as the aa and flc JCled
down over the aa. almosl obliterating it.

For 70 months the advance of the pahoeho was slol\',
averaging only about 0 mile a month..\hove Kalll11ana
\'\'oods the flow al'erager[ about a mile wide. On June
30. 1881. the front of the flow was reported to he just
above J olm Hall's hou 'e, near the upper edge of the
woods ahout 5 miles from Hila. s the flow moved
through Kaumana \Voods, it narrowed until it was
hardly Y-i mile wide, and its speed increa 'ed areatly, to
an al'erage of about 4 miles a month. Almost before
the Hilo people were aware of it. the lava suddenly ap­
peared in a narrow stream coming dOl· n through the
Kaumana lands at the seaward edae of the woods.

Finally the smallpox quarantine in Honolulu wa
Ii fted, and on July 12 the writer and a group of other

boys took the first steamer for Hi! 'rhe OTOUp in­
cluded 'Willie and Arthur Alexander. sons f Profes or

lexander ; John Bishop, son of S. E. Bi hop; Horace
Chamberlain, son of Warren Chamberlain; and Henry
Hyde, son of the Reverend Dr. Hyde. \\ e reached Hilo
on the morning of July 14. and as our steamer ap­
proached the port we had a fine "iew f the whole line
of the fl IV, from its ource to within a few miles of
Hila town. At the source two columns of dense smoke
were rising.

We found the front f the flow about 3 miles from
Hila. When we first reach d it. it app ared lead, alld
a stream of cold water wa coming from under it. VVe
traveled up along the flow 10 king for a . uitable camping
site and came to a place where it was in action. The
pahoehoe lava wa flolVin CT into and burning a thick
grove of umach tr e (called by the natives neneleoH).
We were new to a live lal'a flow and lid Il t dare go
near it. This amu 'ed us 'oon afterward, as we prac­
tically lived on the fl II' f r 2 week.

On Jnly 15 \\' camped at the )latural Bridge. about
4 miles fr m Hil . Just below the 1 atural Bridge the
flolV had era sed the Alenaio Stream and formed a
natural dam and resen'oi r in II'hich one could enjoy ,my
kind a f bath, from cold to scalding hot. \Ve cooked
every meal on th lava flolV. \Ve foune! a place where
the lava was a zing out in a small way and all this set
our pots and fried our pancake. Occasionally aUf fry-
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ing pan fl ated down with the laya.
At s \'eral places there were openings in the top of the

flo\\' that exposed the tunnel of red-hot. flowing lava
heneath. At one of these, on the steep slope near Kau­
mana, we threw stones on the flowing laya and timed
their passage: we found that the stream of lava was
trMeling at an a\'erage rate of 40 miles an hour in its
confining tunnel. This seemed astounding at first. hut
when one considers that the flow \\'as then more than
o mile wide at its advancing front. the lava would have
to he traveling very fast in its narrow channels higher
up to supply the hroad spread of lava at the front of
the flow.

The central supph' tunnel \\'as probably 20 to 50 feet
wide. with numerous malleI' hranch tunnels extending
from the main tunnel. Often these supply tunnels he­
cam blocked; then there would be a sudden outburst of
lava. throv"'ing great blocks of the cooled lava. \vith the
molten lava, into the air.

, her camping near the Natural Bridge for about a
week. \\'e went down to the front of the flow again and
found it yery acti \'e. On the side toward Hila a great,
red. molten stream was flowing down Alenaio Gulch.
.~ nother vel'" active hranch of the flow was pushing off
to\\,ardvVa(akea. vVe rounded the Alenaio flow and
went over to th \ Vaiakea hranch. On returning. we
founel that the i\lenaio flow had advanced so rapidly
that \·ve were cut ofT from our former trail. Our al­
ternative was to break through a dense grove of hau
trees or run acr ss a tongue of lava about 30 feet
wide and 1.5 feet thick that had flowed out only a few
minutes hefore. The tongue was red hot. just heginning
to [urn black on top. fter testing the tongue of new
laya hy throwing heavy stones on it and ohserving that
the stones rolled over it as if it were solid. we sprang
over it with as few :teps as lOS ible. only slightly
scorching our shoes.

A pahoehoe lava flow in full motion is a very in­
teresting sight. t the ac!l'ancing front the lava seems
to come out of its tunnel and flow in an open red river
of fire as much as . everal hundred feet long. This then
appears to clog up and coolon top. and the lava pushe
out in great and small lobes. piling one over the other
and eventually forming a new tunnel underneath for
the molten lava. The latter will then again break out

and go through the same process as before.
f\ fter 2 weeks we reluctantly packed up our camp and

started on our return trip t Honolulu. :-\s we passed
down toward Hilo we could see the lava flow makin<T a

. b
rapId advance toward the town and the \Vaiakea sugar
mill. On passing upper Halai H ill we noticed Princess
Ruth KeeJikolani sitting on the hrow of the hill with
her retainers. all decked out in red handanas. The re­
port is that she broke a bottle 0 F champagne and made
other sacrifice- to Pele. The natives give Princes Ruth
credit for stoppinO' the flow.

\Vhen we left Hila. about July 29, the lal'Cl was ap­
proximately 1.5 miles from the main part of the t \\'n.
Again the Hila people appealed to the authorities at
Honolulu for help. At that time PI' fessor Alexander
had in his employ ·Mr. vV. R. La\\TenCe, a former mili­
tar_ engineer and practical civil engineer. l-le sent Mr.
La\\TenCe to Hila to surve\' the front of the lava flmv
ane! suggest any 111 thad th-at might be u. ed to prevent
the flow from entering the main portion of the tOWll.

It was evident that the main flow of molten Java. like
water. \vas seeking the lowest level and followin', the'
bed of lenaio Stream. ~I'J r. Lawrence recommended
huilding a massive embankment along the town side of
. lenaio Gulch. At Honolulu. the writer had been
loaned to the Interior Department to assist in readinO'
proof of the 12 volumes of a new copy of the Lanrl
Commission A wards and was working in the telephone
room of the Interior Office. There he had the pleasure
of hearing Mr. H. A. P. Carter. lVlinistel' of Foreign Af­
fairs. telephoning t a Honolulu business firm to order
a thousand picks. shovels. hoes. wheellmrro\\'s. etc. The
Government was arranging to set 1.000 men to work
building the embankment to protect Hila. But the w rk
was never actually started. as the next steamer brought
word that the lava had stopped flowing on August 9.

The people of \iVaiakea Plantation had buill an ordi­
nary stone wall across the front of the \"laiakea hranch
of the flo\\' in an effort to protect the vVaiakea mill and
claimed that the \"laiakea flow was stopped by that wall.
The \Hiter latel- visited the wall and fund that a small
tongue of Ja\'a had piled up a few feet along it. Fortu­
nately the eruption ended jnst at that time. as in the
opinion of the writer the stone wall could not ha \'e
stopped the flow.

HAWAIIAN VOlCANO OBSERVATORY REPORT FOR APRIL-JUNE, 1953
By GORDON A. MACDONALD

VOLCANOLOGY
April

Hawaiian volcanoes wer quiet throughout the month of pri!.
and seismic activity was approximately normal in amount. Seis­
mographs at the rim of Kilauea Caldera rccorded SO earthquakes
during the month. and the 1\1 auna Loa seismograph recorded 33.
Thus~ Kilauea showed s me\\'bat morc activity than ~vlauna Loa.
The I ona seismo'Yraph recorded 19 small earthquakes not re­
corded at any other station. These originated in central Kona
close to the station. Probably sOme or all of them resulted from
mall movement on the Kealakekua fault. which runs out to

sea along the northern edge of Kealakekua Bay.
A feeble earthquake felt in the Yolcano al-ea at 11 :09 ".)1.

on . pri! 10 had it origin beneath the east .lope of Mauna Loa.
. quake at 2:20 1\.'1. on April 14 racorded as very feeble on
the sei mograph but was felt by several persons in central KOlla.

n ther feeble qnake originated beneath the southwest slope of

Mauna Loa at 1:42 A.M. on April _4 and was felt in Kona and
in the Volcano district. ~J oderate earthquake at 8 :50 and
II :03 A.M. on April 29 probably had their origin on the Kaoiki
fault. which separates Kilauea and 1\J auna Loa west of Kilauea
CrateL

Tilting of the ground surface at the northeast rim of Kilauea
Caldera normally is toward the southwest throughout the month
of April. This year. the south\\'ard component of tilting was
approximately normal in amount. suggesting esscntially no
change in volcanic pressure beneath Kilauea. \\'estward tilting.
however, was at a rate somewhat greater than norma!. suggest­
ing the possibi lity of some reductiun of pressure beneath .\1 auna
Loa.

May

During early May, Hawaiian volcanoes \\'ere fairly quiet.
From 'M:ay 1 to 17 ground tilting at the northeast rim of Kilauea
Caldera was approximately normal. both ill direction and
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SEISMOLOGY

103. lfay20, 13:05,
104. May 21, 14: L,
105. :May 22, 23: 22,

Ill. May 26. 06: 26,
112. 1Iay 27, 19: 33,
113. i1[ay 29. 04: 59,

106. l1ay 24, 02: OS,
107. 1Iay 24, 02: 12,
108. !-'fay24, 02:44,

14: 3 ,
09: 35,
15: 28.
01: -1-_,

pr.16,
Apr. 17,

pr. 22.
pr. 24,

80.
81.
82.
8..1.

84. pr. 24, 05: 44,
85. Apr. _9, 08: O.
86. Apr. 29, 11: 03,
87. pr. 29, 13: 00,
88. ~Iay 3, 23: 50,
89. lIay 6, 17: 59,
90. 1[ay 7. 14: 43,
91. fay 8, 01: 18,
92.1Jay8. 16: 19,
93. i1{ay 8, 17: 53,
94. ~lay II, 08: 48,
95. 11ay 13, 08: 25,
96. :May 13, 12: 10,
97. May IS, 13: 31,
98. May 16. 10: 31,
99. 11ay 17, 09: 30.

100. i1Iay 17, 13: 48,
101. J ray 18, 03: OS,
102. May 19, 18: 02,

117. ~fay 30, 05
118. 1fay31, 04
119. June -1-, 01
120. June4. 17
121. Jllne4. 18

Locol Eorthquokes

The data for the following local earthquake- \"er determined
from seismograph- on the Island of Ila\\'aii operated by the
Hawaiian \'olcano bsen·atory. L cations gi\'en are epicenters.
The time given arc arri"al times at the \\'hih1ey Laboratory
of Seismology. on the northeast rim of Kilauea Caldera. They
are stated to the closest minute in Hawaiian tandard time,
which is 10 hours ·Iower than Grccnwich i"il time. The num­
ber preceding each earthquake i the serial numb r for the cur­
rent yo ar. The inten ity rati.ng (Feeble, Moderate, etc.) given i
that for the \\'hitney Lahoratory. If the inten ity wa greater
at one of the other . tat ions. the name of that tation and the
inten ity rating there arc given in parenthe e after the rating
at the \\'hitney station.

75. \pr. 2. 02: 59, no record at Kilauea Kona, very feeble).
'entral Kona.

76. Apr. 7. 23: 37, tremor (I ona, v ry feeble).
77. pr. 10, 11: 09, £CelIe (}'Iauna Loa, light). Felt in Vol-

cano district. t\orthea t slop of Mauna
Loa.

78. pro 13, 18: 00, no record at Kilauea (Kona, very feeble).
79. pr. 14, 02: 20, trem r (Kona, very feeble). Felt in Kona.

entral Kona.
no record at f ilauea (Kona, very feeble).
verv feeble. JTilauea.
n:rv feeble.
feelile. Felt in \'okano di trict, outh Kona,
and Kohala. outhwest slope of 1[auna
Loa, near 19°2(Y)[., 155°47'\\'.
very feeble.
moderate. outhwest rift of Kilauea (».
moderate. Kilauea.
slight. Southwest rift of Kilauea (?)
n record at Kilauea (Kona, very feeble).
tremor (Kona. very feeble).
no record at Kilauea (Kona, very feeble).
no record at Ki lauea OZona, very feeble).
tremor (I ona, v ry feeble).
tremor (Kona, very feeble) .
slight. Kilauea (east rift zone ?).
very feeble.
verr feeble.
very feeble.
v ry feeble.
no record at Kilauea (Kona, very feeble).
very feeble.
very feeble.
tr mor (l ona, very feeble). Felt in outh
Kona.
very feeble.
very f eble.
v ry feeble (lZona, Ieeble). Felt in central
Kona. I ealak kua fault (?).
slight. Felt in Volcano district. Kilauea.
very feeble. Kilauea.
moderate. Felt over much of Hawaii Island
as far north as I ukuiha Ie. East slope of
}'launa Loa near 19°26')[., 155°27'W.

109. },!ay 24, 13: 15. tremor (Cwekahuna, very feeble).
110. l[ay25, 10: 17, tremor (Kona, very feeble). Felt in south

Vona.
feehle. Felt at •aalehu.
tremor. Felt at Kapapala.
slight (lZona, strong). Felt in central and
south Kona, .'aalehu, and Volcano di trict.
I ealakekua fault at north side of ealake­
kua Bay. near 19°29':?\T., 155°56'W.

114. i1lay 29. 05: 08, tremor (Kana, cry feeble). entral Kona.
115. May29, 07: 47, no record at Kilauea (Kona, very feeble).

Central Kona.
116. ~Iay 29, 10: 21. 11<1 record at Kilauea (Kona, very feeble).

Central KOlla.
16. very feeble.
13, vcry feeble.
1-1-. very feeble.
oI. very feeble.
4 , very feeble. Felt fairly strongly at Kapa­

pala. SOllthea t slope of Mauna Loa near
Kapapala.

amount, for that seas n of the year. The number of earthquakes
recorded was nearly twice the normal number, but mo t of them
were very small.

On :\lay 17 the ground surface at the northeast nm o.f the
caldera began tilting rapidly northward. and northward ttltmg
continued at a rate notably );reater than normal throughout the
rest of May. On May 20 the number of earthquakes recorded
at Kilau a Crater increased greatly and through the rest of the
month averaged about 20 per day, bringing the total number
recorded during May to 259. Of these, about 90 percent had
their origin beneath or near Kilauea c;rater. .

Sev ral small earthquakes were felt 111 K na dunng the month.
A11 the e except one originated in the Kon~ area, some of them
prohably on the Kealakekua fault. At 4: 9 A.~L on ~.Iay 29 a
trong quake originated on the Kealakeku~ fault. TillS e..arth-

quake dismantled one c mponent of. the sel m~graph at Kona­
waena School. It was felt strongly In central Kona and weakly
over much of the re t of the island.

At 2:44 A.)!. on ~Iay 24 a moderate earthquake riginating
beneath the cast Aank of 11auna Loa was felt over much of the
island. A sharp earthquake felt at Kapapala at 7 :33 P..'!' on
1[ay 27 probably had its origin un the Kaoiki fault.

June

Kilau a Volcano remained notably r stle throughout the
m nth of June. Of the 18-1- earthquakes recorded by se.isn~o­

graphs at Kilauea rater during the month, the great maJonty
originated in Kilauea Volcano. The total number of earthqua~es

\Va more than four times the usual number recorded dunng
time of volcanic quiet. :\Torthward tilting of the ground urface
at the northeast rim of Kilauea Crater during June amounted
to 4 seconds of arc. Thi rate of tilting is about five tll1:te. as
rapid as the avera.ge for this eason and. demonstrates a dl tmct
increase of volcame pre ure beneath Kllauea.

Several earthquakes originating bene~th the slopes of lI~una
Loa and along i s northeast ri ft zone 1rl~lcate some uneasmes
of that volcano also. However, ground tlthng In the ea ~-w st
azimuth at the northeast rim of Kilauea Crater was sltghtly
westward at a rate approximately normal for thIS sea on of the
year. Thi suggests a lack of any marked change of volcame
pres ure beneath ~Iauna Loa. . . .

feeble earthquake felt m Hllo and the Volcano dl ·tnct at
8 :38 P.)!. on June 15 appears to have had 'ts origin beneath the
ea t Aank of ~launa Loa. about 3 miles north-northeast of the
\Vhitney Laboratory of 'eismoloj(Y. . nother, felt in the same
areas at 10:47 A.)1. on June 2/. ongll1ated beneath the east
lope of ~Iauna Loa about 3 mile S600E of Puu Kulua. slight

earthquake at 12:49 ..)(. on June 9, felt in. Hilo .b:'t not reported
felt in the \'okano area, apparently had ItS ongm beneath the
crater r gion of Ki lauea Volcano.

The seismograph at Konawaena Sch<?ol recorded 17 earth­
quake' during June. 110st of them ongwated 111 central Kona
close to the seismograph, probably on the Kealakekua fault.

LANDSLIDE ON THE HAMAKUA COAST

A small landslide took place on the sea cliff near the mouth
of Manowaiopae Stream, ju t south of Laupahoehoe (Hamakua
Coa t), early on the morning- of May 28. ccording t Joe Jo e.
who lives near the ite of the slide. a small slip occurred at 3 :00
A.)l., follo\\'ed by a larger one at - :00 .'.~1. Sei mographs on th
Island of Ha\"aii r corded no earthquakes at those time. so
the slides apparently were not set off by earthquakes. At the
foot of the sea cliff t 1C slide built a small peninsula; this \\'as
immediately attacked by wave which rapidly removed a large
portion of it.

Such landslides are not uncommon along thc sea cliffs of Ha­
waii. especially along the windward coa t of Kohala. ccording­
to \Villiam Ellis (JoHnw/ of a TOllr arOlilld fIG< laii. Boston.
1825), similar landslides occurred late in 1822 or early in 1823
bet\"een Pololu and Honokane valleys and at a locality known
as Laupahoehoe, about I liz miles northwest of \\'aimanu Valley.
Another landslide may have occurred at the latter locality dur­
ing the violent earthquak of April 2, 1868. A large lide
occurred on the sea cliff jut east of the mouth of Honopue
\Taller during heavy rains in January, 1941 ( tearns and Mac­
donald. Geology alld Grouud [Vater ResOllrces of the Islaud of
!Jm.,'a;;, 1946, p. 51) .. 11 these slides built debris fans at the
base of th cliff, but only the Laupahoehoe fan was large enough
to survive for lono- the attack of waves.
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129. June IS, 03: 24,

130. June IS, ZO': 34,

Distant Earthquakes

The foll wing earthquake of di tant origin were recorded on
the eismographs of the Hawaiian Volcano Ob en'atory. Loca­
tions of the epicenters are from the n tice of Preliminary De­
terminations f Epicenters publi hed by the U. . oa t and
Geodetic urvey. The time given i that of the fir t detectable
emergence of the quake on the Bosch-Omori horizontal or

prengnether \. rtical seismograms, in Hawaiian tandard time.

AprilS, 14: 48, light. Banda Sea, at 7° S., 132°E.
April 18, 13: 48, slight. Off south cat f 1Iexico, at lOOK.,

102°\\'.
:\priI23, 06: 34, slight. )lew Britain I' gion, at 4°S., 154°E.
June IS, 08: OS, slight. . ear .outh cat of Kodiak Island,

Alaska, at 560°N., 154°\\1.
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"1litocy ·talioo Uwek:>buna taUon
( orth...st rim) (West rim)

Amount Direction Amount DIrection

1.4" ~ 38° \\ 0.6"
.' -6° E 1.3" S 37° E

1.3" S 63° \V 0.4" • r 45° E
1.3" ~ 80° \\' 0.7" K 27" \\'
0.6" " 79° E 1.6" N 12° \\'
0.4" 72° E 2.6" S 14°E
I. '" • 1 14° \\. 2.2" S
1.3" X 34° E 2.4" • - 23° \\'
1.2" . - 17" \V 1.3" S 14° \\"
1.0" X 7° E 0 0
0.1" \\" 0.7" 26 F-
0.7" ,1 9 E 1.4" S 27° E
1.8" .- 20° W 0.4" 45° E

Table of Tilt at Seismograph Stations on Rim of Kilauea Caldera

Minutes
Week of Ver;' Mod·

Beginning Tremor Feeble Feeble Slight erate Sf 'ong

Earthquake Data, April-June, 1953

(Based on Bo ch-Omori eismograph on northeast rIm of
Kilauea Caldera)

• For definition of local scismicity see Volcano I.etter 371 or 512. Ench
local earthquake is assigned a seismicity value uccording to its strength,
as follows: tremor, 0.25; very feeble, 0.5; feeble, 1.0; slight, 2.0; mac!'
er~te •. 3.0; stron~, 4.0, These. values are totaled to give the weekly local
seIsmicity. ConlInuous vo1cumc tremor IS Is;t'nored In the calculation. The
strength .as igncd .to t.he e.arthquakc depends on the douhle amplitude of
the maximum oscillation It causes on the Dosch·Orr.ori eismogrn.ph as
follows: tremor, less than 0.5 mm.j very feeble, 0.5 to 4 mm." r ~ble
4 to 1 1 mm.; slight, 11 to 25 mID.; moderate, 25 to 60 rom.; strong; greatc;
lhan 60 mm.

April ­
12
19
26

. fay 3
10
17
24
31

June 7
14
21
28

Week
Beginnlng

pril 5 6
12 :J

19 12
2(, 17

11ay 3 II
10 IS
17 73
24 149
31 38

June 7 30
14 48
21 58
28 15

11: 23,
04: 48,
I : - ,

: 44,
: 49,

00: 40,
21: 27,

Junc 18,
J unc 20,
June 21,
June 23,
J unc 23,
June 26,
June 26.
June 2("
June 27,

142. ]une27,
I·B. June 28,
144. June 30,
145. Jun 30,

I:l3.
134.
135.
13(,.
137
138.
139.
140.
141.

"er feeble.
ver\' feeble. Kilauea.
vcr}' feeble.
vcrv feeble.
slight. Felt in Hilo. Kilauea (?).
"erv feeble. Kilauea.
no 'record at Kilauea (Kona, very fecblc).
'entral Kona.

n record at Kilauea (Kana, feeble). Cen­
tral Kona.
feebl . Felt in Hilo and \'olcano di tri t.
).;orth a.t 'Iope of 11auna Loa about 3
mile .' 30° E of Volcano Hou e, near
19°29')1'., 155°14'V .

131. Junc 16, 11: 10, n record at Kilauea (Kona, very feebl·).
Central Kona.

132. June 17, 02: 27, no record at Kilauea (Kona, very feeble).
\ \' est slope of 11auna Loa.

03: OS, very feeble.
20: 55, trcmor (Kona, vcry feeble).
07: 20, n rc ord at Kilauea (Kona, very feeblc).
17: 50, vcry feebl (Kona, slight). Central Kona.
l7: 53, nu record at Kilauea (Kona, vcry feeble).
17: 53, 110 rccord at Kilauea (Kona. very feeble).
20: 24, very fecble (Kona, fceble). Central Kana.
20: 54, trcmor (Kona, very fecble).
10 : 47, moderate. Felt in \'olcano district. East

lope of 1Iauna Loa about 3 mile S 60° E
of Puu Kulua, ncar 19°31'N., 155°23'W.

2 : 12, tremor (Kona, very feeble).
ZO : 20, very feeble.
00: 45, tremor (Kona, vcry feeble). Central Kona.
06: 37, trcmor (Kona, vcry feeble). Central Kona.

122. June 5,
123. June 6,
124. June ,
125. Iune 9,
126. june 9,
127. June 10,
128. June II,

VOLCANO NOTES AND NEWS

VOLCANOLOGICAL SURVEY OF INDONESIA

The Volcan logical ~ urvey of Ind nesia (Dina Gunung
Berapi Indonesia) is carrying on the w rk started by the 'eth­
crlanrl. East Indie \'olcanological Survey. Directly after the
war the work wa handicapped by a lack of funds and adequate
per onne!' ince 19-0. h \\'e\'er, rapid advances have been made
in reconnai ance and mapping of volcanic di trict, ome of
them reviou Iy unknown. ~[uch of this ha: been made PO' ible
through he co-operation f the • ir Force of the Republic of
lndonesia.. ummary account of the progre s up to the nd of
1952 i contained in Raila GII/IIII1!! Herapi (COllll/llmicaliollS of
Ille f'olrallolo!!ical SlIri.'ey of illdollesia) 1 (1-2). ept.-Dec.,
1952.

Following the transfer of ov reignty. Dr. G. A. de, Teye be­
came director of the -olcanological urvey, ucceedjng \ \'. .
Petroeschev ky in eptember, 1950. It was decided that aerial
reconnais. anc offer d the mo t xpeditiou way of obtaining- a
general "iew of the volcanic activity of the whole of Indonesia
and d termining which yolcanoe are mo. t urgently in need of
more detailed examination. This rec nnai~sance was largely
accomplished by mid-19-J. and grouncl examinati ns and map­
ping- had been carried n in some areas. As a rcsult of this work
15 new active volcanjc centers have been found On Sumatra,

northern elebes, and Flore" bringing the total number of active
volcanoes and olfatara and fumarole fields in Indonesia to 1(,7
in place of the 152 listed by C. H. tehn in 1940. '

Additional work was don during 1952 by team. of investi­
gators transported to and fr J11 their respective areas of studY
in Catalina amphibian plane. Special tudie have been carrie'l
out on emeru to delineate the areas in danger from cold lahars
(mud flows) and at Kelud for thc re toration of the tunnels
constructed to drain the crater lake.

This energetic re umption of work on Indonesian volcanoes
is de erving of gn'at prai.e, and it i to be hoped that thc \wrk
can be continued in a 'imilar manner and its scope inc rea. ed . till
further.

ACTIVITY OF TRIDENT VOLCANO

Trident Volcano, in la ka, continue' in mild actlvltv. The
la a flo\\' issuing about a mile Quthwe t of the old cr;t I' of
Trident continued to grow slowly tlntil June 2. George nytler,
g-e logist of the C, S. Geological Survey. report. that betw ('n
June 2 and June 17 the rate of growt h of the Row increased
markedly. He e timated thc thicknes of the Ao\\ in the vicinity
of the v'ent to be about 1.000 fcet on J tine 17. The rate of ga's
emission is much decreascd over that tluring 11arch. Sllytler
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reports there were t\Yo large explosions and constant gas libera­
tion durino- an hour's observation on ] une 17. Stl:am is issuing
from the crater of nearby i\lageik Volcano. Hobert H.. Coats
reports CD. S. Geological Survey Bulletin 97.J-B) that 1Jageik
Volcano and the neighboring volcanoes Katmai. ':-'1 arlin. and
:-Jovarupta have been steaming almost constantly since 1912. :\
small cinder conc is reportcd to have been built on the southwest
flank of lovarupta, in the \'alley of Ten Thousand Smokes, in
July, 1950 (Lo\Yell Sumner, Sierra Club Bul. 37 (0) : 45, Dec.,
1952). George Snyder states (Preliminary Report of :Ht. Tri­
dent Eruption) that according to the Kodiak Mirror for Feb. 21,
1953, ~Iageik Volcano last erupted in 1951.

The accompanying photograph shows the lava flo\\' on the
southwest flank of Trident \'olcano on February 21 and the
cloud of ash and fume rising at the vent from which the flow is
issuing.

nyder estimates that from the beginning of the eruption until
March Il the volume of lava and ash liberatcd by Trident Yol­
cano \vas between 2.2 and 4.5 billion cubic fed (0.015 to 0.03
cubic mile) and that between March 11 and June 17 from 1 to
2.5 billion cubic feet of additional lava wa' extruded. Compared
with this, the volume of ash and other fragmental material pro­
duced by th great eruption of Katmai Volcano in 1912 has becn
estimated at 6 to 7 cubic 111i les.

R. E. \\'ilco,", writes that the last significant ash eruption of
Trident "\ -olcano \Yas on June 30.

ACTIVITY OF GREAT SITKIN VOLCANO

I~ichard McDonald, seismologist of the U. S. Geological Sur­
vey, reports that on ~lay 11, 1953, the Coa. t and Geodetic Sur­
vey ship Piolleer observed a spectacular column of team rising
an estimated 5,000 feet above Great Sitkin Volcano, in the Aleu­
tian Islands. The steam column lasted about an hour. An earth­
quake felt at dak on ~lay 12, with an intensity of 5 on the
modified ),J ercalli scale, had its epicentel' on a line passing
through Great Sitkin. n the afternoon or May 14 a steam
cloud was seen to ri e about 4,000 feet above the crater rim of
Great Sitkin, ancl during the evening another earthquake oc­
curree!, slightly less severe than that of May 12, with its epi­
center on the same line. Both quakes apparently were more
se\'ere on Great Sitkin than on Adak. vVhen next observed, on
~ray 19, the steaming of Great Sitkin Volcano was much dimin­
ished but still greater than normal. Subsequent observations on
~ ray ~3, June 5, and June 7 howed only weak emis ion of team.
:\"0 ash eruption was observed during 'the period from May 11
to June 7, uor did the form of the basalt dome in the crater of
Great Sitkill change appreciably.

F1GCIlE 2. Trident Volcano. ~rount Katmai :\ational :-'lonument. in eruption on Februar.v 21, 1953. The cloud of ash and fume is
rising from a vent on the southwest slope of Trident, and a small lava Ao\\" al;;o is issuing from the same vent. Knife Peak Volcano
appears on the left of the view, and Katmai \-olcano, \\'ith its summit caldera formed during the great eruption of 1912, is on the right.
Official U. S. :\avy photograph.
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ACTIVITY IN THE MARIANA AND VOLCANO ISLANDS

Charle G. Johnson, of the . S. Geological urvey's :-lilitary
Ge logy Branch, has forwarded a report from the 54th Strategic
Reeonnais ance quadron, -.\F, on aerial reconnaissance of
activity n Farallon de Pajaro , in the :-1ariana Island, and ub­
mal'ine volcanic activity near Minami I wo ] ima, in the Volcano
Island.

During late 1farch the Farallon de Pajaros volcano was in
mild explosive activity. n. farch _5, :-fajor J. F. Fagan re­
ported small puffs of moke from the crater at intervals of 2 to 3
minute. n ~larch 26, Lt. ]. D. Long counted eight e.'plosions
in 11 minutes, during which r cks estimated to be as much as 3
feet in diamet r were thr \\'n an e timated 30 feet above the
crater rim. On ),Iarch 27, apt. C. G. ook ob erved only two
belche of sm ke containin nly small fragments in a period
of 20 minutes. On )'larch 28, Capt. K. S. Durham observed puffs
of moke ri ing al out 300 feet above the crater every 65 to 70
seconds. imilar activity \\'as rep rted on March 30 and 31.

A bout 1.5 miles north-northeast of Minami I wo J ima ubma-

rine volcanic activity produced a small area of very light green
water.

ACTIVITY ON SAN BENEDICTO ISLAND

Adrian F. Richards, of the SCI'ipps Institution of Oceanog­
raphy, again visited the Revilla Gigedo Islands in March, 1953.

t that time Boqueron rater n San Benedicto Island was
qui t. The lava in the crater was cool at the surface but ga\'e
vent to numerous active fumaroles. The delta of blocky lava at
the ea tern base of the cone was about three times as large as it
had been during December, 1952, extending seaward about 2.100
feet beyond the old shoreline and providing a good small-boat
harbor on its south side. Information from fishermen leads
Richards to believe that the Aow probably ceased its forward
gr wth during January.

Richards also reports an area of active fumarules covering­
nearly 2 acres near the peak on the north and northeast sides
of Mount Evermann, on Socorro Island. Many small, boiling
Illud pots were ob erved.

STAFF OF HAWAIIAN VOLCANO OBSERVATORY

U S. Geologicol Survey:

Gordon A. Macdonald, Volcanologist, Director
hester K. \ entworth, Geologist, part-time

Burton]. Loucks, Instrument Maker
John C. Forbes, Assistant Instrument Maker
Elizab th G. Eklund, ecr tary, part-time

Seismogroph Station Operators:

Hilo Station:

Si ter 11. Thecla, St. Joseph' ehool

Keno Station.

Howard M. Tat. lno, Kunawaena School



HAWAIIAN VOLCANO RESEARCH ASSOCIATION

In cooperation with the UNIVERSITY OF HAWAII

The Hawai:an Volcano Research Association \vas found­
eel in lfJ11 fnr tile recording- and study of volcances in the
Hawaiian Islands and around the Pacific Ocean. Its
equipment at Kilauea Volcano, Hawaii Island, has been
transferred to the United States Geological Survey.

The University of Hawaii cooperates in maintaining a
research laboratory at Kilauea. The Association and the

Unive"sity supplement the work of the gO\'ernment with
research a~sociates, instrumental equiplllent, and special
investigations.

The Volcano Letter, a quarterly record of J-Iawaiian
\"olcano obseI'\"alions, is published by the Uni\·ersily of
Hawaii and supplied to member>; of the Research As>;o­
eiation and to exchange lists of the above estaulishnlents.
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FIGURI, 1. Map of sOlIthern Italy, showing the location of the
principal volcanoes mentioned in thl.: text.

interval between eruptions. until the grand ruptioll of
1631. This eruption. one of the greatest in the entire
history of Vesuvius. marks a new era in the activity of
the volcano. Since 1631 Vesuviu has been in an almost
constant state of activity. This activity. which may he
described as cyclic. is marked by eruptive periods in
which moderate activity is climaxed I y a o-rancl eruption
which ends a cy I . the new cycle beginning with a re­
pose period. Mercalli has published a list of 12 eruptive
period' since 1700. each culminating with a paroxysm
followed by a di ·tinct interval of complete inactivity
(repose period), the duration of which vari d from 2
to 7 y ar.. The repose peri d is marked hy simple
emanations f g-a:eOllS material. ft is the period during

Although ther are many volcanoes in Italy which
have been active in very recent geolo 'ic time. the
number which have b en active in historic time i.
quite limited, even considering the fact that recorded
history in this reo-ion goes back to around 800 B.C.,

when the first Gr k colonies were established in the
region. Today active vents are located in nly three
areas: (I) the Taple area. inclu ling VesU\·iu and the
Solfatara of P zzouli, (2) th Eolian Islands. repre­
sented hy tromloli and Vulcano. and (3) Mt. Etna
in Sicily.

The writer was privileged to spend 1110 t of 1952
in a tudy of the active and recently extinct volcanoes
of Italy. The purpo e of this brief paper i to set forth
the tate of acti\'ity during 1952 of the o-called activ
vents.

VESUVIUS

It should he kept in mind that Vesuvius is but one
of a number If volean es in the j aples area which
have been active in recent g ologic time. Probably the
aide t of these is Epomco on the island of I chia which
last rupt d in 1302. very severe earthquake in 1883
at Casamiccola (Ischia) indicates that the volcanic
energy is not ntirely dead. In the l'hlegrean Fields.
on the shore of the Bay of Naples, there are 11 Ie
than 19 separate crater, the last activity being the bi rth
of the new crater, MOhte uovo. in 1538. The Sol fatara,
one of the crater. in the Phlegrean Fields, just west of
::\aple (Fi. 1), maintains a constant emission of hot
gases from which the name ;'Solfatara" is clel-ived. The
activity a f the Solfatara, with the c.,'Cception of an erup­
tion in 1198 in which lava poured, has been in ahout its
present state since the earliest records.

The great eruption of Vesuvius in 79 A.D., in which
Pompeii and Herculan um were destroyed, blew away
a large! art f the old cone, and a new cone, the pr sent
Ve uvius. was built, its center being somewhat removed
from the c nter of the old cone. The remnants of the
old cone, which still partly encircl Vesu iu , are known
a_ Monte omma (Fig. 2).

following th eruption of 79 .D., the activity of
Ve llvius app ars to have been very irr gular, with long

VESUVJUS-~~1
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FrGL'RF. 2. \'e,u\'iu~ during 1952, with Ihe
Ray of ~apJ . in the foreground. The prescnt
cc lle of \ e~u\'iu: i, \Jl1 the right. The peak at
the left i a high purtion uf the encir ling­
r mnant of ~! onte SOlllma. Photo by anth r.

which the magma acquire: a ga:-satllrated condition
requir d for the next eruption.

The gr at eruption of 190) closed a cycle. an 1 the
rcpo e period which marked the heginllir~O" o.f the ne~.\·
cycle lasted until 1913 (SOI11(, 'Iight aetl\'!t)' In 1911 IS

interpreted by some writers as marking the en.d of ~he

repo' phas). a period of 7 year: 111 th lol1owl11g
years \ sU\'ius was in an almo t c I?tinuo I' state.of
moderate activity ulltil th grand er IptlOn of 194+ which
marked the end of the cycle. 'l'he 1 ..J...J. erll )tion b gan
011 March 18 and la ·ted 'II lays. Extensiye lava flows
covered th to\\'ns () f ,[a 'sa al d San ,'ebastiano. as
well as destroying a porti 11 of th \-cslI\·ius railway
line. The ne\\' c\"Cle was initiat d 1l\' a repose phase
which has eont"n~led to the present ti~l1e. ,\s the rep se
phase of VeSLI\'ius ha: rarely e 'ceeded 7 years. and it
is 110\<\' in it ninth vear. it i. h\·ious that a renewal of
acti 'ity may he eXI)ected at an ' time.

At the end of the 19..J...J. eruption the crater was an
elliptical- 'haped basin \\·ith a maximul11 depth of ahout
900 feet below the west rim. illee the 19-++ erupt;qn.
the crater has been O"radually filling h~' c!\'alan'h s from
the sides. Its depth ill July. 1 -2. was ·tilllated to be
alout 700 feet. s th sides avalanche, the\' not onl\'
fill up the hottom of the crater but also "nlarge th"e
upper rim.. s some of th large a\'alanches ra:h into
the crater. a great cloud of du't. resenlhling a cauli­
flower in appearance, boils out of th crater. Frequently.
such cloud' are report d in the pr ss as eruptions.

The greate·t thermal acti\'ity at present i: on th
ea tem side. 200 to 300 feet below the rilll on th outer
slope. F r the past year or thi· has be n a "hot"
spot. ami recent press reports list temperature: in exce's
of 650°C. \\'hether thi: indicates that the next outbreak
will occllr at this point cannot. of cour "c. b" dct rmined.
but it is at lea t sugge:tive. Numerous steam fumaroles
rise IrOI11 points all the interior walls of the crat r. There
i: a considerahle accumulation of sulphur arnund fUl1la-

1'01 s on the inner -I pe of the northeast rim. which i­
the highest point on the crater.

If the renewal of a tivity at Vesll\'ius follows the
pattern of the pre\'iotl5 eruptive cycles. the fi rst acti\"il~

\\'ill hegin \\"ith the opening of a borro in the batt III tI'

the crater and the devel pment of a small cinder c nt'.
Later. la \'a will appear a' intercrat r flow , p rhap~

filling the crater and ov rfl wing the rim or is. uing
{rom cracks near the top as slo\\" outpouring of le[\·a.

STROMBOli

Th 1':01ian Islands (Lipa ri Islands). in the :\Iediter­
ranean sea off the southern coast of Italv and direct1\­
north of Sicily, consist of a numher of ;'olcanoes, two

f which ( 'tromboli and Vulcano) are considered active.
Stromboli is a large volcano. rising- from the floor of
the ~lediterraneanSea in water hetween 6.000 and 7.000
fL. t deep and reaching a height of approximately 3.cx)()
feet above sea le\' I. It total height from its submarine
base is 3.200 Illet rs: hy comparison. Mt. Etna reaches
a h 'ight of nly 2.900 met rs. Thus Profe sor G. Ponte
\\'as n t entirely incorr ct \Vh n. in a recent paper, he
de' ribed ,tromholi a' the highest active volcano in
l~urope,

. 'orl11ally. the laya column stands very high in the
conduit. and frequent gas explosions hurl quantities of
red-hot "Coria several hundred feet into the air. The
expl sions occur at inten'als of 15 to 30 minute'. and
at each outburst a red glow is reflected on the rising
ga~ column, gradually dying out as the lava crust. over.
This red rrlow. coming and going at more r les: regular
inten'als, has gi\"(~n to this volcano the name, "LiO"ht­
h u. of the l\lediterran an." So charact ristic of trom­
boli i: the throwing out of incandescent "Coria that it
has b 'en selected a: one of the types 0 f volcanoes, . 1­
though the so-called Strombolian type of activity is
characteristic of Stromholi. the \'olcano a1"o exhibit
rar but violent explosive eruptions accompanied by
large pil/o (pine-tree shapeci) clouds, which spread a 'h
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!"Jt:I;nJ' 3, Stromboli, frurn the north, The
eccentric crater is about hOO fret helo\\' the
summit. The talus-like slope extending' from
tlte crater to the sea is the Sciarra del Fuocu,
Photo by the author.

and cinders wielely, Effusi\'e lava flo\\'s are also much
more cOlllmon th;n has been genernlly accred ited. and
because of this fact it Illust be recognized that Strom­
boli. like most \,(J!canoes. exhibits various entptive
phases and is not limited to the so-called 8tromhol iall
type,

The writer made three visits to Stromboli in 1952:
in June, again on December 1-3, anu during the \\' ek
of December 12-19, As one approaches Strolllboli by
ship (it is an overnight trip from Naples) in the early
morning. the symmetrically shaped cone with a white
yapor column rising from th crater can be secn for
some time before the ship is close enough to ennble
one to distinguish the big scar on th ide () f the cone,
known as the Sciarra del Fuoco (Fig, 3), On the first
trip to Stromholi in ] une. 1952, numerous columns of
white vapor were observed ri .. ing from the crater, and
at infrequent intervals a dense. yellowish-brown gns
issued, There was no noise, and no red glow was ob­
serv d, The cone was climhed on Tune 21 and the
activity observed from the top of thc' north peak. from
which yantag'e point onc is able to look down into the
crater some 600 feet below, The first view into the
crater is a thrilling sio'ht,

The crater is a~ large. Q\'al-shaped hasin, about 500
feet in its longest dimension. ahout 600 feet helow the
summit of the mountain, It is separateu into two ~ecti()ns

by a low ridge of dehris, Extending from the north\\'e~t

edge of the crater to the sea i~ the Sciarra del Fuoco,
]n June. 1952. there \\'ere within the crater t\l'O acti\'c
vents and po' ibly a third, The yent nearest the edge
of the ciarra del Fuoco 'was an Q\'al-shaped crater.
possibly 30 to 40 feet in diameter, from which issued a
grayish as and. at intervals, a dense white canliflower
cloud of steam, There ,,-as no noise associatecl with
this vent.

At the 0PP site end of the OI'nl-shaped cratel' \vas
the most active Yent. From it a grayish-\\'hite \'apor
issued which frequently filled the entire crater. ohscnr­
ing everythino-, There ,,'as a continl1ol1s l'oar, more of

a chugging or "sloushing" noise, comparahle to that
maue by a 10 o111oti\,e when the engineer ~Iides the
",heels in ~tartit]O'. or to the ltllrhl'th111ical exhau't of a
pump station in an oil field, At -intervals of 15 to 30
minutes this l:xha 1.'1 was interrupted by 1110re violent
outhursts (not an explosion hut a tremendous outrush
of g'as) which hurled rocks (scoria) from 600 to 1.000
feet abo\'e the crater floor, Th \' were not incandescent.
and most of thcm f II hack illtn the crater, the noise
continuing until anothcr outhurst took place, There ap­
peared to he a third \'en!. approximately midway be­
tween the two descrihed, This vent conld not be seen
clearly from th vantage point. hut a gas column was
ohsen-ed rising from this point from time to time..\cti \'e
a\'alanching was taking place on the opposite wall of
th erat 1', At irregular inten'nls a\'alanches slid from
the wall. g-iving rise to dense. \'ello\\'ish-hrmvl1 cauli­
flower clouds which filled the crater and spread a rain
of fine ash over the upper part of the cone,

Lava flow of June 6, 1952. This Row apparr'l1l1y
began ,,'ithout any preliminary explosion:, or pillo
clouds which normally accompany an outflow, as the
inhahitants of Sail \'inccll7.o \\'ere 110t aware of the f1uw
until a tourist. arri\'ing hy ship. cOl11mented all the bvn
fl()\\'iug dOWll the Sciarra del Fuoco, The Row appear~
to ha\'e started on June () and to ha\-e continued for
sevend <la\'S, The la\'a reached the sea at the base of
the Sciarra del Fu co, huilding out two small projec­
tions into the sea which were still stcamillg when visited
by the \\Titcr un June 22,
'The cone wa .. not ascended 011 the Dccember 1-3

\'isit to Strom! oli hecause d had \"eather conditions,
BO\l'e\'LT, frum the deck of the ship, as the \Hitcr was
lea\'ing Stromholi for ;';aples bte in the evening of
December 3, a rec! gl()\\' \\'as Iloted which faded allc!
reappeared, , u<ldenly, with a hrilliallt glare, a trcmen­
dotlS explosion hurlrd fragl1lellt~ into the ail' which
cOl1ld Ill" clearlv c1istill~{l1ishecl nell a1 it distance of (l

!lumber or miles. The g'are \,,!lich illuminated the lower
part of t,he cone was a whiti~h reel. the tipper part a
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FIGUHE 4. Vulcano. frol11 Quattr'ochi. Lipari.
The low rim encircling' the highest cone is
the remnant of an carli l' cone. Photu by
the author.

bright red. Two such explosions occurred durino' the
h ur the .. Lighthouse 0 f the Mediterranean" was
watched from the deck of the ship hefore it disappeared
U\'er the horizon.

Two vi 'its to the crater were made on the third trip
to Stromboli in mid-December. On the fir-t ascent (De­
cember 14) the c ncIitions were generally the same as
in June. except that the steam column was much denser
(probably due to colder air tempel'ature) and the visi­
bility. as a result. much poorer. The west vent. as usual.
was the most active ancI was accompanied by the chug­
ging or exhaust noi 'e as in June. \iVhen a 'econe! a 'cent
was made on December 18. the conditions were some­
what e!iFferent. From the west vent. at intervals of 20
to 30 minutes. showers of recI-bot scoria were thrown
to a height of around 600 feet. The outbursts. although
definite explosion, were more like an exhaust with a
hissing noise, or like the outrush of gas under high
pressure. The scoria fragment· were mostly flat and
appeared to represent the thin crust from a bubble,
which on nursting showered fragments into the air. \11
the scoria fell hack into the cavity, none reaching the
Sciarra cIel Fuoco. The chugging. so prominent on 1~e­

·ious visits. was entirely absent, and between outhur-t·
there was a silent emission of steam. The eastern vent
(adjacent to Sciarra del Fuoco) continued to send up
large quantities of steam, ane! at irregular interval-,
prohably 30 to 40 minutes, it ex plod d with a shrill,
whistling noise. There was no apparent relationship be­
tween the activity of the two vents.

VULCANO

Vulcano is one of the Eolian Island. immediately
adjacent to T,ipari, famous in classic mythol gy as the
site of Vulcan's forge (Fig. ..j.), It wa.· quite active in
the early centuries of the' Christian era but has be n
less active in recent times. The last eruption was in
1888-90. Since that time it has been in a solfataric state
of acti vitv. \J\!hen the writer \'isi ted Vulcan in late
Novembe~, 1952, it appeared to be in about the same

state of activity as descrihed in the literature of the
past 10 to 20 years. Abundant fumaroles were active
on the upper half 0 f the inner slope of the west wall
of the crater. Deposits of 'ulphur were abundant around
all the openings. Strangely enoL1O'h, no fumaroles occur
on the fI or of the crater, and there is no evidence in
deposits to indicate that any ever were present.

Another active fumarole area is at the west hase of
the main cone, known as Faraglioni di Levante, or
Porto di Levante. The mining of sulphur was carried
on here for years, but no \·\lork is now heing done. The
sulphur occurs as impregnations in the porous tuffs.
Active fumaroles occur along the beach and in the
-hallow water near shore. as well as on the land a few
vards back of the beach. There are several active,
hoilin a mud pits similar to those at the Solfatara of
Pozzouli. Drilling is under way in this area in an
effort to btain natural steam for the generation of
electricity.

MT. ETNA

I.ocated n the east coast of icilv, ::1I1l. Etna is the
greatC', t yolcanic mass in Europe an"d one of the large
volcanoes of the world. It has the shap of an enormous
cone truncated at a height of 9.190 feet hy a plateau
on which stands the sUl11mit cone, which reache a height
of 10.742 feet. The regularity of the slope is marred by
about 200 parasitic cones which mark the site of pre­
viou eruptions. On the east slope of the cone is the
trelllendou - depression or valle\' known as the Valle
cIel Bove. '

Nfl. Etna has been knowu a an active vulcano frolll
the earl iest time'. One 0 f the reatest eruptions of l\![l.
Etna wa' in 1669. when the cit\, of atania was de­
stroyed by a la\'a flow. Fr m 166 to 1951 there have
heen 35 eruptions, separated by an average interval of
8 years. The most recent eruptions were in 1923, 1928.
1942, and 1950-51.

The summit crater j , a circular depressi n, some 2,000
feet in diameter. l"\ul11eroLts team colulllns rise from
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the floor and sides of the crater. but 'ublimate depo ·it.
are in ignificant. Pri r to 19-1-2 th crater va a c ne­
shaped depre sian nearly 1.000 feet leep. \\'ith many
steam vents and mall cones n the fl r. In 1942 there
wa an eruption within the crater. and it filled to its
pre 'ent level. which i ahout 3 fe t bel0 \\. the rim,

low cinder cone, from which abundant team i ue,
occupie a portion of the crater floor. n the northea·t
edge of the crater floor th re is a circular depr ion

small-scale replica of Halemaumau on the floor f
] ilauea) which wa form d by subsidence of the crater
floor in 1945. On the northeast dge of the ummit
crater and outside the rim is the 0:orth ast Bocca (ala
known as the northea t ubterminal crater). It i· a
cone formed during the eruption of 1911. partly merged
with the present summit crater but.' me 200 feet below
and on the outer lope. From this opening great vol­
umes of steam and ccasionally other gases is ue. This
is the \'ent which supplies the vapor column rising con­
·tantly fr0111 Mt. Etna. 'I'h \'ent can be well observed
from a vantage point on the main rater rim. Large
clouds of white steam boil out with a hissing noi.e, ac­
companied by a roar which resembles the continuou
roll of thunder. The guide reported that the thunder-like
noise is present only when the Yapor i white (i.e..
steam). If it j dark (ash-fill d) there is no noi,e.•
'imilar relationship between the composition of the erup­
tion cloud and noi'e \\,a' noted at Paricutin \ olcano.
Mexico.

The last eruption of ~It. Etna began on Jovember
25. 1 50. preceded by intense activity at the northeast
.'ubterminaJ crater. Larg quantities of fluid lava i 'ued
frol11 the ea -t base of the summit cone near the 9.000­
foot level and flowed into Valle del Bove. Thi· great
expan 'e of fre:-h. black lava form' a striking fl or in
th Valle del Bove toda .

A Yen' sharp arthquake dallla Ted a number of to'.Vl1 .
on the eastern slope of :\lf1. Etna on "larch 22. 1.952.
The greate t damag centered around an \ eneritia.
where 400 familie w r left h meless. \"'hether thi - i
to be th point of a future outbreak i . of cour e. not
known. but it is interesting to point out the pos'ibilit
of uch being the ca e.
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HAWAIIAN VOLCANO OBSERVATORY REPORT FOR JULY-SEPTEMBER, 1953

By GORDON A. MACDONALD

VOLCANOLOGY

July

Seismographs of the Hawaiian Volcano Observatory recorded
82 earthquakes during July. Of these, 44 II' re recorded at Ki­
lauea caldera and 58 at the Mauna Loa statiun. Many. f course,
were recorded at both stations, but all unusually large proportion
were too small to be r corded at any but the closest. The number
of earthquakes was somewhat gr at I' than usual, but only two
were large enough to b. felt. n July 26 at 1 :52 P.M.. a mod­
erate quake was felt from entral Kona to Hawi. It appears to
have originated in the vicinity of Hualalai. At 10 :24 P.M. on
] uly 28, a quake felt lightly in central K na pI' bably was of
nearby origin.

During the month, tilting of the g-round at he northeast rim
uf Kilauea caldera wa northward at a rate lightly greater than
normal. There appear to have beell little change of volcanic
pressure at Kilauea, From July 22 to 31 there \I'a a marked
we tward tilting. This. together wi h northw tward tilting at
the }'1"auna Loa tation. u;:rg t a decrease of pressure beneath
~fauna Loa. acc mpani d by ome. ubsidence of the mountain.

August

Hawaiian volcanoe continued moderately unea y throughout
Augu t. b en-atory ei,mographs recorded i9 earthquake. dur­
ing the month. Of thc e. 47 were recorded at the ta ion on the
rim of Kilauea caldera. and - at the ~launa Loa tation. ~10st

of the quake came fr m shallow foci on the northeast rift zone
of }'launa Loa or in the vicinity of Kilauea Crater.

Earthquake felt .trongly at Kapapala and slightly from l aa­
lehu to the \'olcano di trict. at 6 :48 A,~1. on ugust 1,5 :20 1'.~1.

on ugu. t 4. and 12:46 .M. on Aug-ust 6. originated on the
outh\\'est rift wne of Kilauea a shol,t distance southwest of

Mauna Iki. A quake felt strongly in central Kana at 3 :00 A.~1.

on ugu t 8 riginat I nearby, probably n the Kealakekua
fault.

n arthquake felt all vel' the island of Hawaii and by many
persons on Maui and Oahu, at 7 :46 P.M, on Augu t 21, appears
to have originated beneath the north slope of Hualalai volcano
in the vicinity of Puu \Vaawaa. This is the area from which
came more than 6,OOO'arthquakes during September and Octo­
ber, 1929. Another earthquake, felt strongly in Kona and lightly
over most of the rest of the island at 12 :53 A.M. on August 23,
originated beneath the southwest slope of Hualalai, east of Holu­
aloa.

Through ugust the ground surface at the northeast rim of
Kilauea Crater tilted northward at a rate somewhat greater than
normal and westward in place of the eastward tilting normal
during that season of the year. ome of this abnormal tilting
may have been cau'ed by the load impo ed on the ground by the
weight of the new addition to the Volcano House. then under
construction, It appears probable, however, that much of it was
of volcanic origin. re ulting from a dec rea e of volcanic pre sure
beneath ~rallna Loa and an increa e ben ath Kilauea.

September

Hawaiian volcanoe continued to be eismically re tie durin
the month of eptember. large number of very small earth­
quake wa recorded. }'lany of them apparently originated on
or n ar the zone jut outh of the i land from \I'hich came the
gr at number of quakes ,luring :March and April, 1952. preced­
ing the eruption of Kilauea. (ee olcano Letter '15.) Several
other quake had their origins along the Kaoiki fault zone near
Ainapo and in central Kona. Two of the latter, at 3:00 r.~L on
September 23 and I :20 T'.M. on September 27, were felt in Kona.

The ground surface at the northea t rim of Kilauea caldef-a
tilted northward throughollt the m nth at a rate slightly greater
than normal for this season of the year. East wanl tilting \Va' at
ap!)roximately the normal seasonal rate. The possible small in­
crease of volcanic pre SlIrc under Kilauea, suggested by the
northward ,tilting, tends to be confirmed by the slight opening
of cracks on the crater flo r. '
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173. July 31,
174. July 31,
175, Aug. 1,

151. July 6,
152. July 6,
153. July6,
154. July 6,

SEISMOLOGY

176. Aug.l,
177. Aug. I,
178. Aug.2,
179. Aug. 4,
180. Aug. 4,

193. Aug. 12, 08 38, very fecble.
194. Aug. 13.05 55. very feeble (L\\'ekahulla, feeble).
195. Aug. 14, 18 20, tremor Ofauna Loa. very feeble).
196. Aug. 14, 22 14, very feeble.
197. Aug. 15, 10: 3:1, tremor ( :\f auna l.ua. verv feeble).
198. Aug. 15, 12: 04, tremor (~I auna Loa. ver)' f eble).
199. Aug. 15, 16: 27, 110 record at Kilauca (Kulla. very feeble).

Kona.
200. Aug. 16, !.(): 53.110 record at Kilauea (KUlla, very feeble).

Central Kuna.
201. .\\I,~. 18, 17: 47. 110 record at Kilauea Ofaulla Loa, very

feeble) .
202. A lI'e. 20, 12: 56, tremor (Ill auna Loa. very feeble).
203. Aug.21, 19: 47, slight Olauna Loa, Kana, and Hilo.

strong). Felt all over island of Ha\\'aii and
as far a\\'ay as Honolulu. velt on Maui.
generally \\·eakly. but strung in Haleakala
Cratcr. :"\'orth slope of Hualalai near Puu
\ \.aa \\·aa.

204. Aug.21, 21: 07. verv feeble. Felt in Kona.
205.. ug.23, 00: 53. str(;ng·. Felt: Kona strong: .1\aalehu and

Kapapala, moderate: Volcano. slight. Be­
neath south\\'est slope of Hualalai about 3
miles east of Holualoa.

206. Aug. 24, 23: 05, nll rccord at Kilauea (Kana. very feeble).
Felt slightly in central 1'0113. Central Kona.

207. Aug. 25, 14: 54, tremor (Mauna l.oa, very fceblc).
208. Aug. 27, 09: 44, tremor Udauna Loa, vcry feeble).
209. Aug. 27, 10: 49, tremor 01auna Loa, very feeble).
210. Aug. 29, 06: 16. tremor (11auna T,oa, very feeble),
211. Sept. 1. 04: 07, very fecble.
212. Sept. 1, 15: 31, very feeble (Mauna Loa, feeble).
213. Sept. I, IS: 36. tremor (Mauna Loa. very feeble).
214. Sept. 2, 06: 24, tremor (Mauna l,oa. very feeble).
215. Sept. 3, 04: 4_, very feehle. Felt at Hawaii National Park.

Kilauea.
216. Sept. 4, 05: 58, no record at Kilauea (Kona. very feeble).
217. Sept. 4, 15: 40, no record at Kilauea (Maulla Loa, very

feeble) .
218. Sept. 10, 07: 00, tremor (lIIauna Loa. very feeble).
219. Sept. 10, 20: 02, no record at Ki lauea (Mauna Loa, very

feehle) .
220. Sept. 12, 01: 58. very feehle.
221. Sept. 12, 06: 57, very f eble.
222. Sept. 13, 07: 16, very feeble.
223. Sept. 13, 16: 35, tremor (llfauna Loa. very feeble).
224. Sept. 14, 14: 03, tremor (llauna Loa, very feeblc l.
225. Sept. 15, 02: 37, no record at Kilauea (Kona, very feeble).

I ona.
226. Sept. 15, 10: 57, tremor (1[auna Loa, very feehle).
227. Sept. 16, 04: 22, tremor (i\launa Loa. very feeble).
228. Sept. 17, 19: 34, very feeble.
229. Sept. 23, 07: 50, tremor (Mauna Loa, very feeble).
230. Scpt.23, 14: 50, very feehle (Kona. slight). Felt in central

KOlla. Central Kona.
23!. Sept. 24, 02: 09, 110 record at Kilauea (:,'faulla Loa, very

feebk).
232. Sept. 25, 09: 40, tremor (Mauna Loa, very feeble).
233. Sept. 25, II : 46. tremor (:'Ifauna Loa, very feeble).
234. Sept. 25, 12: 00, tremor (MaUlla I,oa, very feeble).
235. Sept. 25, 12: 19, tremor (:'Iauna Loa, very feeble).
2.16 Sept. 25, 13: 10, tremor (111 auna Loa, very feeble).
237. Sept. 25, 16: 33, tremor (Mauna Loa. very feeble).
238. Sept. 25. 17: 13, tremor O'laulla Loa, very feeble).
239. Sept. 26, 11: 04. no record at Kilauea (i\fauna Loa, very

feeble) .
240. Sept. 26. 12: 16, 110 record at Kilauea (Mauna Loa, very

fecble) .
241. Sept. 26.12: 57, 110 record at Kilauea (Mauna Loa, very

feeble) .
242. Sept. 26, 13: 02, 110 record at Kilauea 01aulla Loa, very

feeble) .
243. Sept. 26, 13: 43, tremor ( launa Loa. very feeble).
244. Sept. 26. 17: 25, 110 record at Kilauea (Mauna Loa, very

i eble).
245. Se[lt,26.20:11, nu record at Kilauea (~Ialilla Loa, very

feeble) ,
246. Sept. 27, 06: 08, very feeble. Probably 1 aoiki fault.
247. Sept. 27. 13: 20, 110 record at 1 ilauea (Kana. feeble). Felt

in central Kona.

169. July 26, 21: 47,
170. July 26, 22: 44,
171. July 28, 22: 24,

locol Eorthquoke'

The data for the fulIuwing local earthquakes were detcnnincd
from seismographs on the island of Hawaii operated by the Ha­
waiian Volcano Observatory. Locations given ar~ epicenters. The
times given are arrival times at thc \Vhitney Laboratory of Seis­
lllology on the northeast rim of Kilauea caldera. They are stated
to the closest minute in Hawaiian Standard time. whi h is 10
hours slower than Greenwich Civil time. The number preceding
each earthquake is the serial number for the current year. The
intensity rating (Feeble, Moderate. etc.) given is that for the
\Vhitney Laboratory. If the illtellsity was greater at une of the
other stations, the name of that stalion and the intensity ratjng­
there are given in parentheses after the rating at the 'vVhitney
station.

155. July 6,
156. July 7,
157. July 7,
158. July 9,
159. July 10,
160. July 13,
161. July 14,
162. July 15,
163. July 19,
164. July 20,

146. Jlily 1, 15: 14, tremor C~ fauna Loa, very feeble). 1'\orth­
east rift of Mauna Loa.

147. July 2, 00: 12, very feeble.
148. JlIly 2, 05: 34, no record at Kilauea (Mauna Loa, very

feeble). Northeast rift of Mauna Loa.
149. July 2, 0/' 0'), tremor (Mauna Loa, very feeble). 10rth­

east rift of 11 auna Loa.
150. July 2, 11: SR. no record at Kilauea (Mauna Loa, very

feebl ).
02: 51, very feeble. wcst slope of Mauna Loa.
07. 19, very feeble, northeast ri ft of Mauna Loa.
15: 07, tremor (\huna Loa, very feeble).
20: 26, slight. Beneath southwest edge of Kilauea

caldera.
23: 55, vcry feehle.
15: 59, tremor (Cwekahuna, very feeble).
17: 55, very feehle.
09: 21, tremor (Uwekahuna, very feeble).
10: 07, tremor (~1auna Loa, very feeble).
15 : 56, very fe ble.
12: 37, tremor (Mauna Loa, very feeble).
04 : 59, very feeble. Felt at Kapapala.
13: 24, tremor (Mauna Loa, very feeblel.
18: 07, very feeble (Mauna Loa, feeble). East

slope ofM auna Loa.
165. July 21, 17: 30, tremor (Mauna Loa, very feeble).
166. July 24, 02: 29, tremor (Cwekahuna, very feeble).
167. July 26, 10: 18, no record at Kilauea (Kona, very feeble).

Felt in ccntral Kona.
168. July 26, 13: 52, tremor (Kona. very feeble). ]7elt in central

Kona and at H awi.
tremor ()\fauna Loa, very feeble).
very f eble.
tremor (Kolla. feeble). Felt in central
Kona. Central Kona.

172. July 30, 14: 30, tremor (Malina Loa, very feeble). Prob-
ably Kaoiki fault.

13 : 07, very feeble.
23 : 44, very feeblc.
06: 48, very feeble (Mauna Loa, feeble). Felt at

Pahala. Southwest rift of Kilauca near 19·
08: 13, 20'N., 155°21'W.
23: 39, tremor (!I'fauna Loa, very feeble).
02: 31, very feeble.
11 : 10, very feeble.
17: 20, very feeble.

"cry feeble (Mauna Loa, feeble). Felt:
Kapapala, strong; Volcano, Naalehu,·light.
Sonthwest rift of Kilauea near 19°20'N.,
155°23'VV.

181. Aug. 5, 02:46, tremor (Mauna Loa, very feeble). Mauna
Loa, northeast rift.

182. Aug. 6, 00: 47, very feeble (1vlauna Loa, slight). Felt at
Kapapala. Southwest rift of Kilauea near
19°22'N., 155°21'W.

39, very feeble.
47, very feeble.
08, tremor (11 auna Loa, very feeble).
17, very feeble.
53. very feeble.
37, tremor (M auna Loa. very feeble).
00, very feeble. Felt strongly in central Kona.
12, very feeble.
16, very feeble. 1 ilauea.
39, v ry feeble. Kilauea.

183, Aug. 6, 14
184. Aug. 6, 18
185. Aug. 6, 21
186. Aug. 7, 02
187. Aug. 7. 05
188. Aug. 8, 00
189. Aug. 8. 03
190. Aug. 11,07
191. Aug. 11,09
192. Aug. 11, 12
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Table of Tilt at Seismograph Stotions on Rim of Kilaueo Caldera

Earthquake Data, Jufy-September, 1953

(Ba ed un Bosch-Omori sei mograph on northeast rim of
Kilauea caldera)

* For definition of local. ei-micity .ee ,"oleano J.etter 371 or 512. Each
local earthquake is a signed a ei micity value according to its strength,
as follows: tremor, 0.25: very fee!>le. 0.5: feeble, 1.0; slight, 2.0: mod­
erate, 3.0; strong, 4.0. Th~se value are totaled to give the we.ekly local
seismicity. COlltinuou volcanic tremor is ignored in tbe calculation. The
strength assigned to the arthquake depend' on tbe double amplitude of
the maximum 0 ciJlation It cau e3 on the Bosch-Omori sei mograph, as
follows: tremor, le_s than 0.5 mm.; very feeble, 0.5 to 4 mm.; fethle,
4 to II mm.; slight. 11 to 2- mm.; moderate, 25 to 60 mm. i strong, greater
than 60 mm.

Minutes
Week of Very ~Iod-

Beginning Tremor F'eel)le Feeble Slight erate Sf rong

New Seismograph,!';

On June 26, 1953. the old Hawaiian-type seismograph at the
::--launa Loa station was replaced by a new Loucks-Omori seis­
mograph. The station had been out of operation for about 3
weeks during renovation of the vault and installation of the new
instrument. The Loucks-Omori seismugraph is an Omori-type
sei.mograph d vel oped at the Hawaiian Volcano Observatory as
a rc.ult uf gradual and long-continued modification of the Bosch­
Omori instrument. Built by Burton J. Loucks and John C.
F rbes in the Observatory's instrument sh p, it con ists of two
heavy horiz ntal pendululll hung respectively n rth-south and
east-\\'est, operating at an undamped period of 3 seconds, with a
tatic magnification of 200.
The seism graph station on Haleakala, island of Maui, had

been out of operation ince the early part of World 'vVar II. On
, ugu:t 20, 1953, a new Loucks-Omori seismograph was install d
in the Haleakala station. Like the Mauna Loa instrument, it has
a tatie magnification of 200 and is being operated at a period
of 3 sec nds. The stati n is situated in the headquarters area of
the .Ial akala Section of Hawaii National Park, at 20·45'57"N.
and 156°14'5S"\V. It is operated by the National Park staff
under the direction of Mr. Eugene Barton, Assistant Superin­
tendent. Reconls are sent to the Hawaiian Volcano Observatory
for interpretation.

:-Jew buildings for seismograph stations were completed during
July on the grounds of the Waimea School at Kamuela, the
Naalehu chool at 'aalehu, and the Pahoa School at Pahoa.
island of Hawaii, These new stations will bL operated in co­
operation with the Territory of Hawaii Dcpartment of Public
Instruction. It is expected that seismograph. will be installed in
them within the ne..xt few months.
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Distant Earthquakes

The following earthquakes of distant origin were recorded on
the seismographs of the Hawaiian Volcano Observatory. Loca­
tions of the epicenters arc from the notices of Preliminary De­
terminations f Epic ntcrs published by the U. S. Coast and
Geodetic Survey. The time given is that of the first detectable
emergence of the quake on the Bosch-Omori horizontal or

prengnether vertical seismograms, in Hawaiian Standard time.

I'lJiln l' ~t3tion l'lIekahuna Station
Week (Xorlhea trim) (West rim)

Beginning
Amount DirectioD Amount Direction

July 5 U" X ~2° W -\8" So F.
12 0.3" S ro \\' l.o" X Lo E
19 1.11" X 9' \\. OA" ~5° \\'
26 ? -" X 69· \Y I. " X 12° \\'_./

Aug-ust 2 l. .. ,,- 2.9" X 27° \\'
9 1.1 " X 6-1-° \\" 1.1 " 3-\° E

16 l. " X -\. \\' 3.~" 12° E
23 U.lI" XWE 3.-\" 12° E
30 1.0" S 61° E 1.0" X 72° E

September 6 1.0" X 70° E 0.3" X
13 1.2" X 5° E _.6" X 7· \\"
20 I. " X -to E 1.4" S 27° E
27 U" S 85° E 3.5" ~ 22° \\'

July 1, 21: 05.
Sept. 13, 14: 46,

Sept. 28, 15: 46,

ept. 30. 13: 23,

slight. New Hebrides Islands, ISy,°S., 169°E.
slight. Fiji Islands, ISy,°S., 17S0°E. Accom­
panied by a tsunami. Several persons killed,
and extensive property damage.
slight. Origin probably within a few hundred
miles.
moderate.

VOLCANO NOTES AND NEWS

ACTIVITY AT NGAURUHOE. NEW ZEALAND
NOVEMBER, 1952, TO JULY, 1953

By J. Healy

(Published by permission of the Director, N. Z. Geological Survey)

On November 29, 19:2. Xgauruhoe volcano erupted clouds of
ash 6,000 feet into thl" air in what the manager of the Chateau.
i:vlr. I,. . Dennis. dc,"crib<:d as the most intense activity for many
months. The muuntain had erupted at intervals of several m nth
during the pre\'iuu' .2 year., but now activity mounted, and for
a period of ncarly 3 munths it continued in violent eruption for
most uf the time. l:nfurtunately, the weather was 110t good and
only spasmodic ohscr\'ations were possible.

The eruption uf a h in billowing, cauliflower-shaped clouds
characterized the eruptiv activity, and was accompanied by
thunderous explo,ion;;, fr qu ntly heard at the Chateau at a dis­
tance of 8 mile-. Toward the end of January th climax \\'as
reached. and for several day windo\-\'s and doors at the Chateau
were rattled b~ th cl sely spaced detonations. Guests on the
evening of January _3 watched white-hot blocks being thrown
from the crater, fall b yond its rim, and roll down the mountain
slopes, \\'hile the entire crest was illuminated by a bright red
glow that dilated at short intervals as big "shots" went up. Con­
siderable noise like thunder and drums was heard during this
period. At this di tance the visibility of discrete blocks being
erupted thruugh the air testified to their large size. The perio­
dicity of large explo. ions at this stage was about 8 to 10 minutes,

whereas earlier it had been up to a half hour. Later the perio­
dicity again increased as the eruptive activity waned.

trong activity continued until the middle of February, after
which active periods became shorter and more widely spaced. On
).[ arch 27 a single erupti n of a black ash cloud to 'an estimated
height of 20,000 feet was reported, but since that date eruptions
have been few. One \\'as reported on July 28.

The writer inspected the crater from the air on February 4,
1953, but clouds kept the plane at about the level of the west
rim. Steam was on that occasion issuing from vents near that
rim, but from a vent farther east a straight plume of light-brown
a h was rising. A climber had previously reported on January
30 the emis ion of "brown, semi-transparent substance several
hundred feet into the air" and had stated that this was falling
back to build up the cone around the vent. He also reported the
discharge of masses of molten. orange-colored lava, so it appears
most likely that thi light-bruwn emission consi ted of red-hot
ash and scoria.

N gauruh e i an andesite volcano with perfect conical sym­
metry, and the summit, which is a little over a quarter mile in
diameter. \Va. divided prior to 1949 into three units, The main
crateral Aoo" occupied the eastern half, with the precipito{ti east
rim rising ab ve it. Oil the westcrn side were two contiguous
subcraters-a smaller one on the north, and a larger active one
on the south. The crater at that time and the eruptive activity
of 1948 have been described by Allen (l). In the eruption of
1949, which has heen described hy Battey (2) and Cloud (31.
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the active ,uberater was filled with lava in tile early stages but
finally became a shallow pit floored with loose l'ymclastic mate­
rial. Its earlier rim, which separated it from the main crater
floor on the east, was obliterated, and the foot of the east wall
was huried.

The latest activity was similar t that described by Alien in
the account of the 1948 eruption, and the crater now shows a
return to the earlier conditions. The active subcrater on the
,outhwest has again been deepened, and a rim of pyroclastic
material has again been built up between it and the wide floor of
the main eastern half of the summit. difference has remained,
however. The 1949 eruption apparently weakened the northwest
rim and permitted small fumaroles to emerge on the outer slopes.
During the winters since then a large patch outside the north­
west rim has been observed to remain free of snow, due to the
presence of warm ground.
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ERUPTION OF MOUNT SPURR, ALASKA

By Ray E. Wilcox

Mount Spurr is the northeasternmost of a chain of many ac­
tive volcanoes comprising the Aleutian volcanic arc. The expl ­
sive outbreak of Mount Spurr which took place carlyon]uly 9,
1953, was its first strong activity during the 200 years of re­
corded history of that area,

The eruption took place from an old ice-filled vent at an alti­
tude of about 7,000 feet on the south houlder of Mount Spurr.
Reports of concurrent eruptions from other points on Mount
Spurr and Mount Torbert appear to have been erroneous, as also
do reports of eruption in the Lake Beluga-Mount Susitna area,
30 miles east of Mount Spurr, on ] uly 10. The eruption was
observed by \Verner ]uhle and Henry Coulter, of the U. S,
Geological Survey, from July II to 14, and by the writer from
] uly 12 to 27.

The earliest observations of the eruption were made by air­
plane pi lots at 5 :05 A.M., July 9, apparently only minutes after
the initial outbreak. From a distance of 60 miles they noted the
eruptive cloud rising through the overcast to a height of about
15,000 feet and a width of about Ys mile, growing rapidly. By
5 :25 A.M. the cloud had risen to the 30,000-foot level and had
begun to mushroom. At 5 :40 A.M, the mushrooming portion ex­
tended from an altitude of 32,000 feet to 60,000 or 70,000 feet.
with an estimated diameter of 30 miles. Its stalk was estimated
to have a diameter of about a mile, Electrical discharges were
seen at intervals of about 3 seconds throughout the mushroomed
portion. By 6 :00 A,M, falling ash obscured the area below the
expanded portion of the cloud, and the stalk was lost from sight.

A report by a pilot at 9 :00 A.~r. indicated that the ash still
was erupting in large quantities and that the radius of the mush­
room cloud had increased to 40 to 60 miles at 27,000 feet altitude.
At noon the activity was greatly diminished, but by 3:30 P.M.

moderately strong' eruption had resumed and, apparently, con­
tinued through the afternoon and evening. On the morning of
]uly 10 the vent was steaming only, but at 3 :30 P"~L an ,pe­
cially strong surge of ash-laden steam rose to 20,000 feet, From
July 11 to 14 the activity consisted of the liberation of moder-

ately large quantitie, of team. with littk or no ash. The inll'lI­
sity of the steam eruption in ~eneral diminisherl from day to
day, with the exception of one stronger surge of steam and minor
ash at 2 :00 P.M. on ] uly 13. This trend f gradually dimillishing
intellsity continued through the rest of July.

No lava flows were produced during the eruption. rtl1mense
floods and mud flows did occur on ] uly 9 or 10, however, the
water for which no doubt stcmmcd from the melting of the ice
in the crater and, pussibly. from local torrential rains associated
with the strong ash eruption. Thousand, of cubic yards of debris
of all sizes up to several yards in diameter were carried down
the south flank of the mountain to pile up in the Chakachatna
River and form a dam, behind which the water backed up for a
distance of about 5 miles, nearly to Chakachamna Lake.

The huge ash cloud from the first surges of the eruption moved
slowly eastward, and by II :00 A.M. its leading edge had spread
over Anchorage, 80 mile east of the volcano. Street lights in
Anchorage came on automatically at II :00 A.~L, due to the in­
creasing darkness, and by noon ash was falling abundantly. ac­
companied by a perceptible odor of gas. Complete darkness lasted
from I :00 to 3 :00 P,~I. Ash continued to fall through the remain­
der of the afternoon and evening, but by early morning on ] uly
10 only a haze of dust hung over the area. _ 0 signi ficant amount
of new ash appears to have reached the Anchorage area after
that. At nchorage the measured thickness of ash ranged from
VB to Y.l inch. In the R luga Lake area the ash deposit may have
ranged from I inch to several inches in thickness, judging from
the large number of trees and bushes bent down by the load, On
the southeast slope of Mount Spurr, ] uhle found only a couple
of inches of coarse debris, \Vestward the ash deposit thinned
rapidly, and little or nO ash could be seen on the snow a mile or
two west of the active vent.

l Sometime in th la,t week of ugust. Dr. R. Werner] uh)e,
who made some of the observations of activity of Mount Spurr
presented above, lost his life in Knife Creek in (the Valley of
Ten Thousand Smokes) Katmai Natiunal Monument, Ala:ka.
He had gone out alone from the base camp on a traverse planned
to take several days, \Vhen he failed to return at the appointed
time, an exhaustive search by planes and by men on foot aided
by bloodhounds (flown up from San Francisco for the search)
disco\'ered his footprint leading up to and disappearing on thc
bank of a narrow, deep rapids of Knife Creek. His pack and
exposure meter WCre found on the oposite bank of the rapid,
but prolonged search failed to find any further trace. Dr. ]uhle,
one uf the outstanding recent graduatcs in geology from John,
Hopkins University. had done his Doctor's thesis on Iliamna
Volcano, Alaska, and was engaged during the 1953 field season
in the study of Katmai Volcano and the Valley of Ten Thousand
Smukes as part of the co-operative investigation of Katmai :\a­
tional ~10nument by the :\Iational Park Service, Geological Sur­
vey, and other organizations.-H. A. Powers.]

J, P, EATON JOINS HVO STAFF

On September 15, Dr. Jerry P. Eaton joined the staff of the
Hawaiian Volcano Observatory as Seismologist. Dr. Eaton has
just completed hi work for the degree of Doctor of Philosophy
at the University of California, with a thesis on "The Theory of
the Electromagnetic Seismograph." The thesis deals in large
part with the response characteristics of Sprengnether -eisl1lo­
graphs, one of which is being operated at the Observatory's

wekahuna station, Dr. Eaton is assuming charge of the sci mo­
logical work, and most other geophysical IVork, of the Volcano
Observatory_

STAFF OF HAWAIIAN VOlCANO OBSERVATORY

Gordon A, Macdonald, Volcanologist, Director
Jerry P, Eaton, Seismologi,t
Chester K, Wentworth, Geologist, part-time
Burton ], Loucks, Instrument Maker
John C, Forbes, Assistant Instrument Maker
Elizabeth G, Eklund, Secretary, part-time

Seismograph Station Operators

Hi 10 Stotion:

Sister ?vI. Thecla, St. Joseph's School

Kana Station:

Howard M. Tatsuno, Konawaena School

Hofeakola Station:

Hawaii ational Park Staff
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A SUGGESTED EXPLANATION OF THE ALTERNATION OF ACTIVITY

BETWEEN TWO VENTS AT KILAUEA VOLCANO
By CHESTER K. WENTWORTH

After the first month of the eruption of Kilauea in
1952 'Uld for several weeks lherea [ter. visible uulA(JII'
o[ Java took place from one or both of tll'O I'ents some­
what southll'est of the center of thc lJale1l1aumau pit.
At first both I'ents wel'C actil'e centers of fountaining.
with onc or the other more acril'e. hut in late August
and early September one or the other II'ould remain
crusted over and almost dead 'Nhile the other II'o\I1d be
quilC vigorous and el'en spectacular ill its action for
several hours to a dav or morc. Then the inactil'e one
would 'ome to life a;1cl ril'al its twin whil, the latter
in turn hecame lJuiet. 'uch alternati ns took place a
numher uf tillies. II' ere obsen'ed by 1ll.1l1Y persons II'ho
w re able to visit the eruption r peatedl)'. and came to
be predicted confidently hy various obseTl'Crs.

Such beha\'ior, among the many other points of in­
terest, aroused speculation as to it· cause. and the fol­
lowino' note alTers a tentatil'e explanation. after a hrief
additional description. The two vents. during the early
part of the perird under discu.'sion. were the sources
of [oulltains which bubhled through a common liquid
pool of lava. vVith somc variation. the centers were
ahout 150 to 175 feet apart. and in the later stages there
had heen Iluilt two merged ring cones that generally
were mainlained some SO or 60 feel above the central
lake, and which together had roughly the shape of a
figu re eight. .\ t various ti mes thi s bi lobate lake had as
many as six outlet lava rivers vvhich . lreamed through
breaks in the ring cones and formed e\'er-changing and
often merging fans on the low dome 0 f the rising floor
of Halerna lmau. In later stage the outlet ri \'ers II'ere
only thre , two, or one in number. In the last case the
lava output from both fountains. if any, passed out hy
the one outlet. vVitb only slight differences. the liquid
level was commonly ahout lh· same throughout the
lake. " [ost of the features of the filling crater and tbe
character of the fountains have been described else­
where. 1 It is OIdv necessar\! here to mention certain
condition' \I·hich l;lay bear 0;1 the alternation of activity.

1 G. A. MACTlU:-:,\LU, THI'; 1952 l';I<L'PTlll:-: OF KII..IL'E.I, \'o!cano
Letter 518: 1-10. 1952.

Firsl. we must keep in mind that the two vents main­
tained their approximate po 'ition' during the last 100
[eel or more of \'ise of the la\'a fill and were, as far as
we can see, the same a two of the most prominent of
the vents along the initial ri ft in the floor which sur­
vived after the sheet fountaining of the first fell' hours.
Second. it is to be presumed from the evident circula­
tion of liquid in the pool. the peripheral breakilw and
exposure of llright lal·a. and the rise of the chilled floor
without change of pattern that the larger part of the
1av;1 l-ill had remained \'ery hot but was far from a
homogeneous liquid. It seems quite certain that the lwo
vents were branches [rom the same source at no very
great depth.

Es 'ential to the postulated mechanism is recognition
o [ two sorL of phl'sical conditi n in and around a vent
conduit. \Ve assume that, when lava outflow from a
fTiven I'ent is continuous and ·lctive. there must be a
beating of the surrounding olid rock and an injection
(If all openings near the conduit so that the whole
colul1ln represent· an acti\·e. live. bulb-like pressure and
heat sy'tem which would quickly make a liquid re­
sponse and il1\'ade any adjacent opening. The pres.ure
of the liquid l1lust be al kast slightly in excess of that
required by the Inel of the vent pool through which
it issues.

if such a conduit becomes inactive, cooling will re­
sult. the liquid parts will become less mobile. and the
whole will presently lose its capacity for a quick hy­
draulic re 'ponse to an pening. On the other hand, cool­
ing II·iIl result eventually in shrinking. possibly in the
producti n of actual openings. and moreover. if stresses
are transmitted. the re ponse of the mass is likely to be
by rupture rather than hy flO\I'. It is llot a contradiction
to suggest the pos:ihle growth of linear stresses while
at the same time po. tulating shrinkage. because we
have to consider the possibility of juxtaposition of two
interconnected conduits in alternating phase.

f\ssume, for instance, that arm A of such a dual sys­
tem for ... ome reason commences to chill and becomes
less fluid. It will gradually 10 e its capacity for liquid
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pre.;sure hehavior and approach anc! enter the rupture
stage. l [ arm B continues aetil·e. building slightly higher
piessurc::; a::; the puol rises and maintaining or raising
the :;urrounding throat temperature and liquidity. it can
he able at some COJ11mon point t apply stress in the
form uf liquid pressure to a part of arm A which may
be in the rupture state. The result could be a breaking
through of liquid. rise of the column, and renewal of
activity ill vent A. If 'uch breaking through into \'ent
sap::; th hydraulic and thermal activity of ent H ;;uf­
ficiently, it is plau::;ible that conduit H might then, in
tillie, cool toward the rupture state. If this takes place
while \'ent ;\ goes through its phase of fully injecting
the ruptur' system adjacent to its main conduit, the
time may come after some hour' when the hot, swell­
ing, hydraulic pha:e of conduit A will deve! p sulficient
boundary stress to invade the rupturing realm of con­
dui t n and bring that vellt to a rene\\'ed phase of Ii luid
activit\·, thus completing a eyrie. The period of such a
cycle would depend essentially on \'olume and coolin o'

rates.
It is not possible or necessary to define or describe

what degree of solidity i· reached in the rupture sta<Te
if it is once accepted that there can be a relative con­
trast between the mobile, liquid pressure uf the hydraulic

phase CInd the ftrl11 , or pasty hut crackah!e, cundition
of the rupture phase. The contrast is one of respon'e
to stresse: that operate Q\'er a few 111inutes or hour':
it is one of rigidity ratber than strength. The contra.. t
is related to but not of the 'ame dimensions as the
well-known contrast between zones of flow and 0 f rup­
ture in the parlance of structural g ologist·.

It appears that the alternation is related to a rate of
outflow of lava an I heat which can maintain one acti\'e
veJlt hut prohahly not tl\'O and thus leads to wanin'" of
one when the uther waxes. It seems also that the postu­
lated tendency 'an operate in \'arying degrees frOIll
sharp, accurat 1.1' timed alternation (though this would
hardly IJe the normal to a more irregular, somewhat
diiTuse, and not alway' campi ted cdternation. perhaps
with a considerahl amount f \'erlapping. It should
also he rec gnized that the pressure built in the liquid
pha 'C need not IJe strictly hydrostatic or uniform, m rely
that it he eA'ecti\'ely continuous thr ugh ut the volume
inl' Ived. Neither must it he l11eaure 1 exactly by the
fluid lel'cl of th pool: it \\·ill obviously be higher in the
acti \'e c nduit than in the connected but rec ntly in­
activated ccmduit which was f rm r1y feeding the same
pool at a slightly lower le\'el.

THE PHILIPPINE COMMISSION ON VOLCANOLOGY

During 1952, the Congress of the Hepublic of the
Philippines established by legislative act a fi\'e-man
Commission on \'olean logy. The C l11mission is c m­
posed of Dr. Jose i\1. Feliciano, Head of th Department
of Geology and Ceography of the University of the
Philippines. Chairman: Dr. Casim'ro de! Rosario, Di­
rector of the \IVeather Bureau: i\Ir. Benjamin Gozon,
Director of the Bureau of i\[ines: Professor Ram n
Abarquez. Chairman of the Section on eology, Seis­
molocry, ane! Voleanoluo'Y of the :\ational Resear h
Council: ane! M r. Jose C. Quema, representative of the
F hilippine Ceol gical Society. The purp ses f the COI11­
miSSIOn are:

1. To conduct studies of all active Philippine vol­
canoes.

2. To e ·tablish nece 'sarv facilities in order to predict
volcanic eruption if possible.

3. To formulate in aclvance and in detail specific p Llns
of action and of relief in the event of eruption.

4. To recolllmend to the I r'iclent of the Philippines
such measures as may he necessary to protect life
and property in area' which ma\' he arfected hy
\'olcallic eruptions, including the declaration of
certain areas as closed to human habitation or
subject to regulation.

5. To study the economic importance of Philippine
voIcan ism.

A workin er staff has been etablished by the 'ol1ll1lis­
mission, with it· headquarters at the University of the
Philippines in Quezon City, near Manila. The staff
con.'ists of Mr. Arturo Alcar~z, ,eologist-in-Charge:
MI'. Gregorio A. An lal, Assistant Geologist; Nlr. 13e-

nigno Vaml ao, Junior eologi 't : Mr. Eugenio mahoy,
\'o\can 1 gical 01 sen'er on 'all1iguin Island; and :"Iiss
:\Ilnie C. terra 10, Secretary. A 'ei'l11 graph tati n
is bein,S' operated at the t wn of ~Iambajao on Camicruin
[sland. close to the base of the vulcan : field studies
are in pr gress at both H ibok-Hib k and Taal \'01­

canoes. Daily report· are recei\'ed on \'o1canic con li­
tions at Taal and Hibok-Hibok, sei'l11 graph ·tation
at Taal \'olcano i· being operated by the \\'eath r
Bureau, in close co-operation with the oml11i . 'ion on
\'olcanology. A bibliography on Philipl ine \'oicanoe
and sol fataric area' has been c mpilec1 and wa pre­
sented to the Eighth Pacific ciellce Conerress in :--Jo­
I'ember, 1953.

Detailed topographic and g oloeric mappin er of all ac­
tive Philippine volcanoe' i· planned. and it is hoped to
e ·tablish additi nal s i -mograph and tilt-measuring sta­
ti ns in th Ilear future. , t pre ·ent. a l,oucks- mori
two-component hurizontal seismograph, with static mag­
nification or 200, i· being operated at Hibok-Hibok
volcano. Th ei'm graph at Taal is a \Viechert in­
\'erted pendulum, also \\·ith a magnification of 200. Dr.
Gordon i\Iacclonald uf the Ullited States Geological
Sun'e\', Director or the Hawaiian Volcano Observaton',
is spe;lcling approximately three month' in the Philijl­
pine I.'lands, aiding in the IV rk or the Commission on
\'olcanology. Durin<T the Ei hth Pacific Science Cun­
gress \'ery helpful advice was received hy the COl11mis­
sion frOlll Dr. G. A. de Seve, Director of the Vo\cano­
IOlJ'ical Survey of Indonesia: M r. James Healy, Chief
of wJlcanological im'estigation' for the :\ew Zealand
Ceological Sun'ey: and Professor Howe! \A/illiams of
the LJniversity of 'alifornia.-(;..\. ~\JACDOI'\;\LD.
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HAWAIIAN VOlCANO OBSERVATORY REPORT FOR OCTOBER-DECEMBER, 1953

By JERRY P. EATON

248. Oct. 1.
249. Oct. 1.
2:;0. Oct. 2.

SEISMOLOGY

local Earthquakes

The Jata for the following local earthquakes were determined
from ~eismographs on the islands of Hawaii and Maui operated
by the Hawaiian Volcano Observatory. Locations given are
epicenters. The times given are arrival times at the "Vhitney
Laboratory of Seismology. on the northeast rim of Kilauea
caldera. They arc stated to the closest minute in Hawaiian
Standard time. which is 10 hours slower than Greenwich Civil
time. The number preceding each earthquake is the serial num­
ber for the current year. The intensity rating (Feeble. Moderate.
etc.) given is that for the Vlhitney Laboratory. If the intensity
was greater at one of the other stations. the name of that sta­
tion and the intensity rating there are given in parentheses
after the rating at the \'Vhitney station.

Oct. 4.
Oct.5.
Oct 5.
Oct. 8.

253.
254.
255.
25(,.

Two quakes originated on the southeast flank of Mauna Loa
between its summit and the Kaoiki fault. Two of the five quakes
occurring on the Kana side of Mauna Loa were felt, one in
Kalihiki at 4: 16 1'."r. on December 14. the other in Captain
Cook at 1:00 p."r. on December 16.

Seismic activity at Kilauea continued to center around the
caldera. T\\'elve of the 17 quakes occurring 011 Kilauea origi­
nated within a fe\\' miles of the Observatory. In addition. two
quakes proceeded from epicenters on the southwest rift of
Kilauea. two others from epicenters along the coast south of
Kilauea.

Earthquakes were felt in the Kohala district at 7:42 P.M. on
December 11. 2 :53 A.:o.r. on December 12, and 7:11 P.M. on
December 17. The second of these \I'as not recorded on any
of the Observatory's seismographs.

The rate of northward tilting of the earth's surface at the
VOl,-ano I-louse on the northeast rim of Kilauea caldera de­
creased, as is usual at this time of the year. Eastward tilting.
however. proceeded at the same moderate rate which had pre­
vailed since mid-August. The failme of eastward tilting to
slacken and reverse during December suggested an increase in
pressure uncleI' IIlauna Loa. No other evidence was available.
however. to check this conclusion.

09:23, tremor (Mauna T,oa. slight). Kaoiki fault.
?? 02. very feeble.
20: 18. trcmor (III auna Loa. very feeble). South­

west rift of Kilauea 2 miles east of Kapa­
pala Ranch.

251. Oct. 2. 20: 36. tremor (Mauna Loa, very feeble). Kaoiki
fault.

252. Oct. 2. 22: 06, no record at Kilauea (Kona. very feeble).
J.7 elt In Capt. Coole Central Kana.

22: 27. tremor (:tIlauna l.oa. very feeble).
01 : 20. very feeble.
11 : 21. verI' feeble. Kilauea.
09:22,feeIJle (IIlauna Loa. moderate). Felt In

central Kona. Nine miles east of Hainoa
Crater on Hualalai.

257. Oct. 9. 06' 16. very feeble. Felt at Kukuihaele. Kohala.
258. Oct. 9. 16: 26, no record at \Vhitne)' Laboratory (Mauna

Loa. very feeble).
259. Oct. 0. 16: 28. no record at Whitnev Laboratory (Mauna.

l.ua. very feeble). "
260. Oct.9. 19· 03. 110 record at \Vhitney Laboratory OCona.

very feeble). Central Kona.
2(, I. Oct. 9, 21: 11, tremor (firauna Loa. very feeble).
262. Oct.9, 21: 53, tremor (Mauna Loa, very feeble), Felt at

Pahala. Mauna Loa.
2('.,. Oct. 10. 02: 04, tremur 01auna Loa. verv feehle 1.
264. Oct. 10. 02.51, vcry feeble. East rift o( Kilauea at Alae

Crater.
265. Oct. 14. 17: 23. tremor (fllauna Loa, very feeble). Kaoiki

fault.
266 Oct. 14. 18:28. trelllor (Mauna Loa. very feeble). Five

miles east of Hainoa Crater on Hualalai.
267. Oct. 15. 07: 11, very feeble. K iJauea.

VOLCANOLOGY

Many small earthquakes uriginating under Kilauea and flfauna
Lua during December indicated that the Hawaiian volcano~s

remained in a state of unrest. Of 51 quakes rated as verv feeble
or larger record d by the Observatory's seismographs' during
the month. 17 originatcJ ~t Kilau~a. 8 at illauna Loa. 1 at
Kohala. and 25 were recorded too feebly to be located.

Bet\l'een November 30 and December 6 a large number of
tremors was recorded by the \1 auna Loa seismograph. One of
the larger earthquakes accompanying this swann of tremors was
felt in Hilo at 1 :56 A.M. on December 1. It is probable that
the tremors stemmed from foci near the focus of this larger
earthquake. deep under the northeast rift of Mauna Loa.

November

October

December

Seismic activity centered at Kilauea during the month of
November. Of the 44 earthquakes rated as very feeble or larger
which were recorded cluring November, 21 originated on Kilauea.
8 originatcd on ~\tr auna I,oa. and 15 recorded too weakly to be
located,

Twelve of the Kilauea earthquakes centered very near the
Observatorv. four being felt weakly in the Volcano area at
9 :32 I'.'.r. ~'n ~ovember 22. at 3 :38 P.M. un :\O\'cmber 28. at
7:44 p."r. on :\ovemher 29. and at 1 :04 J'.~1. on November 30.
The large,t earthquake of the month w~s felt quite generally
in the Puna and IIilo districts and weakly as fa," as Kealakekua.
Kona. and Kukuihaele. ~orth Hamakua. It occurred on :--.rovem­
bel' 29 at R:4.'1 P."'. and originated on the cast rift of Kilauea 10
miles from the Observatory at a Jepth of about 10 miles.

/\ feeble earthquake recorded at 8 :37 1'.,,1. on November 8
was felt at j\ aalehu and probably centered along the coast south
of Kilauea. Slight earthquakes were felt in Kealakekua ~t

8 :35 1'."r. on 1\ovember 4 and in Kamuela at 9:45 A.~r. on
j\ov~mber 16. but neither was recorcled at the Observatory.

':\ orth\l'ard tilting of the ground at the Volcano House on
the north rim of Kilauea Crater continued at a rate slightly
gr~ater than normal for this season of the y~ar, indicating con­
tinuing high pressure undcr Kilau~a.

Seismic unrest at ;\.launa Loa and Kilauea continued through
October. ' ,eries of sharp earthquakes on October 26. 27. and
28 caused some excitement at the Observatorv. Four of these
quakes, which originated under the east rift ~f Kilauea. were
felt in the Yolcano area at 1 :07 A.M., 3 :36 A.:o.r., and 4 :30 A."r.
on the twenty-seventh, and at 10 :58 P.~t. on the twenty-eighth. /\
continuous watch was maintained at Halemaumau crater from
4 :30 A.1>1. on October 27 until late in the afternoon of the same
day. when it appeared that the seismic crisis had passed.

Of about 20 small to moderate earthquakes originating along
the southwest rift of Kilauea and the Kaoiki fault. one was felt
at Pahala on October 9 at (, :15 A.:o.1., Olle \"as felt at l\'aalehu
on October 27 at 8 :02 ,\.1>!.. and three were felt at the Kapapala
Hanch on October 28 at 3:50 P.~1.. 5:0.l p."r .. and 9:15 P.M.

Thirteen earthquakes were centered in Kona. Of these, five
were felt: October 2 at 10 :06 P."r.. October 8 at 9 :22 A.H ..

October 15 at 5.1 () P.:o.r.. October 19 at 2 :33 A.1>r.. and October
31 at 6 :15 I\..\r. In additiun. earthquakes felt at Pepeekeo on
October 23 at 2 :02 P."r. and at Kukuihaele. in Kohala. on
October 9 at () :15 1\.,,1. \I'ere recorded by the Observatory's
seismographs.

Although the number of earthquakes recorded cluring October
was not unusually large. a surprising number of these were felt.

1\orthward tilting of the earth's surface at the 'Volcano House
on the northeast rim of Kilauea Crater continued at a rate
slightly greater than normal for this season of the year. East­
ward tilting was at the normal seasonal rate. n increase of
pressure under Kilauea indicated by this excessive northward
tilting was not confirmed by the further OlwIling of cracks in
the floor of the crater.



Page 4 THE VOLCANO LETTER

307. Dec. 1.
3liR. Dec. I,
369. Dec. 1,

357. Dec. I.
358. Dec. I.
359. Dec I.

3l'i0. Dec. I.
361. Dec. I,
362. Dec. I,

Dec. I,
Dec. 1.
Dec. l.
Dec. I,

363.
364.
305.
31111.

317. ~'uv. 8, 20: 37, very feeble. Coast "outh of Kilauea.
318. :\ov. 10. J3 : 48. trelllor (tJ \\'ekahuna. v rv feeble).
319. Nov. 12. 09: 37, trl'lllOr (\1 auna I,oa, v ry feeble).
320. Nov. 14, 04: 55, very fecbl '. Coast south of Kilauea.
321. Nov. lA, 05: 12, very feebie. Cast south o[ Kilauea.
322. Nov. 19, 03: 20, no record at Kilauea (1\launa Loa, very

feehle) .
323. 1\ov. 19, OS: 36, tremor ("(;wekahul1a, v<.:ry feeble).
324. Nov. 20, OS: 10. tremor ((;\\'ekahuna, very feeble)
325. Nov. 21,11: 26. very feeble (Mauna Loa, feehle). Red I-lill.
326. Nov. 21, 15: 23, very feehle (UlVeJ"ahuna, feeble). Kilauea.
327.. 'ov.21.16:11, very feehle. ),laul1a Loa.
32R. Nov. 22, 21: 32. moderate. Felt in I-Iawaii ~ational Park

and at \' olcano. Kilauea caldera.
329. Nov. 23. 17: 211. ,-erv feeble. ;\ear Kilauea caldera.
330. N"o,·. 25.07: 07, nu ;'ecorcl at \Vhitney I,ahoratory (L'\\'eka­

huna, verv feeble).
331. :\01'.25, 12: 42, tremor ( \\'ekahuna, very [l'<.:hlc).
33~. Nov. 211,02: 09, no record at Kilauea (:vlauna l.oa. very

feehle) .
333. 1\ov. 20, 03: 09, very [ eblc.
334. Nov. 20.05: 52, ,'ery feeble (J\launa Loa. feeble). Red Ilili.
335. Nm·.20, 13: 54, very f cble CC\\'ekahuna, feeble). :-\ear I(i­

lauca caldera.
3311. :\(lv.2Ii, n: 55. very feehle (U\\·ekahuna. f2eblel. :\ear r\:i-

lauea caldera.
.137. N"ov. .20.10: Sil, very fecblc.\'ear Kilauea ('alclera.
.13R. Nov. 27, 19: 25, very f chic. Kilauea.
,'\39. Nov. 28, Oil: 11, very feeble. Kilauea.
340.. 'ov. 28. 15: 38, moderate. Pelt in Ha\\'aii I\ational Park.

Near Kilauea caldera.
341. ~()v. 2R, 20: 46,110 record at T ilauea (.\fauna Loa, v('ry

feeble) .
342. :\Cov.2 , 03: 05, very feehle. :\car Kilauea cal(b·a.
343. :\ov.29, 03: 49. no record at Kilauea (I(ona. very feeble).

Kona.
344. 1\lJv. 29,07: 36, trelllur ( \\'ckahuna, cry feeble). ;-';ear

Kilauea caldera.
345. ]\'0\'.29. 19: 44. moderate. Felt in IJa\\'aii :\atiunal Park.

:\ear Kilauea caldera.
346. ?\ov.29, 20: 43, str ng-. Felt from Hawaii ?\atiol1al Park tu

Hilo. East rift o[ Kilauea ncar ".'apau
Crater.

347. ]\'ov. 29.21: IR, very feeble.
348. ;\0\'.29,2,1: 18, no record at \\'hitney Laboratory (U\\'eka­

huna. very fechle).
.149. l\ov.30. 13: 02, tremor (tJ\\'ekahul1a. very feeble).
350. :"\Iov.30, 1.'\: 04. slight. pelt ill Hall'aii :\ational Park. . 'ear

Kilauea caldera.
351. :\ov 30, 13: 30. no reCt)rd at Whitney Laboratory (l'l"eka­

huna. very feehle).
352. Dec. I. 01: 56, tremor (Mdllla Loa, very feeble). Felt in

Hila. :\ortheast rift of j\lallna Loa.
353. Dec. 1. 02:01, no record at Kilauca Olauoa Loa, vcr)'

feehle) .
354. Dec. 1. 03: 20, 11(1 record at !(iJaul:a (~lallIla Loa, very

feeble) .
355. D<.:c. I, 03: 21. no r cord at Kilauea (1\1 auna Loa. very

feeble) .
356. Dec. I. 04: 17. Ill) record at Kilauea (Mauna Loa. vcry

. feeblc).
04 : 20, tremor (]\[allna Loa. very feehle).
04: 24, tremor (},laul1a 1,0a. very feeble).
08:46,110 recorel at Kilauea (i\fauna Loa. very

feeble).
09: 09, tremor (Mauna Loa. very feehle).
10: 54, tremor (Mauna loa, very feeble).
12: 34, no record at Kilauea ('illallna I.ua. very

frehle) .
12: 43, 'remor D!aul1a l.oa. verI' feeble).
12: 45.. remor Olauna Loa, v ry feehle).
13: 13, . remor (\1 auna Loa, \'erv feeble).
13: 20, 110 record at Kilaue:l (ilraul1a Loa. very

feeble) .
14: 12, tremor ( wekahuna, very feeblc).
1Ii: 27, tremor (}. rauna Loa. verI' feeble).
21: 23, no record at Kilauea (.\.Iauna Loa, very

feeble) .

268. Oct. IS, 17: 10, very fe ble (Kona, feeble). Felt in Capt.
Couk. Central Kana.

269. ct. I G, 00: 33. very feehle. South Rank of 11 auna Loa uear
Anipeahi.

270. Oct. 17, 18: 09, very feebIc. South RanI uf Mauna Loa.
271. Oct. IR. no: 57, very feehle. Kilauea.
272. Oct. 18, 15: 16, very feeble. East rift of Kilauea.
273. Oct. 19, 02: 33, uo record at I ilauea (Mauna Loa. very

feeble). Central K na.
274. Oct. 20, 06: IS, tremor (),!auna Loa, very feeble). Kauiki

fault.
27:.. Oct. 22, 14:00, no record at Kilauea (l(ona, very feeblc).
2711. Oct. 22, 14: 02, very feebJc (:v[ auna Loa, feeble). Felt at

Pepeekeo. I"-ast Rank of J\fauna Kea.
277. Oct. 23, 14: 49, no record at \ Vhitney Laboratury (?\'I auna

Loa, very feehle).
DR. Oct. 25, 00: 53, no recor I at Kilauc'a (),fauna 1,0a, very

feeble) .
D\). Oct. 25, OJ . 23. very feeble.
280. Oct. 25, 04: 17. very fecblc. Makaopuhi Crater.
281. Ort. 25, 10: 42, tremor ( wckalltJlla. v~ry feehle). East rift

of I(ilauea Ilear i'\apan CI·ater.
282. Oct. 26, 14: 13, very feeble. East rift uf Kilauea Ilear :"\Ia­

pau Crater.
283. Oct. 26, 17: 46, slight. I"-ast rift uf Kilauea ,uuth of :\Iae

Crater.
284 Oct. 211, 17: SO, sli~ht. I':ast rift of Kilauea suuth of .\Iae

Crater.
285. Oct. 26. 17: 51, slight. East rift of Kilauea.
286. Oct. 26, 17: 53, very fe ble.
287 Oct. 27, 00: 22, feeble.
288. Oct. 27, 01: 07, strong-. f"elt at Volcano. F.ast rift of [G-

lauea south of loi Crater ncar inahou.
289. Oct. 27, 01: 10, very feeble.
290. Oct. 27, 01: 38, slig-ht.
291. Oct. 27. 03: 37, strong-. Felt at Volcano J"\ast rift o[ Ki­

lauea south of J\fakaopuhi Crater.
292. Oct. 27, 04: 30, strong-. Felt at Volcano. I':a.t rift of l<i­

lauea near Alae Crater.
~93. Oct. 27, 6: 20, strung-. Ea t rift of Kilauea south of l\a­

pau Crater.
294. Oct. 27, 08: 02, very feehle. Felt at Naalehu. South\\'est rift

of Mauna I,oa near f lib Cone.
295. Oct. 27. 23: 56, tremor (UlVekahuna. very feehle).
296. Oct. 28, 06: 44, tremor (U\\'ekahuna, very feeble). Kaoiki

fault ncar Halfway House.
297. Oct. 28, 07: 21, ,'cry feeble. Kaoiki fault ncar Halfway

.Hou e.
298. Od.2R, IS: SO. very feehlc. Felt at Kapapala. H ilina Pali.
299. Oct. 28, 17: 03, very feeble. Felt at Kapapala. Southwe-t

rift of Kilauea near Pon Jhohoa Chasms.
300. Oct. 28, 21: IS, very feehle. Felt at Kapapab. South flank

of Mauna Loa.
301. Oct. 28, 22: 58, very feeble. Felt at Volcano. East rift of

Kilauea ncar loi Crater.
302. Oct. 29, 04: 47. very feehle. Southwest flank of Kilauea.
303. ct. 29, 05: 40, very feehle.
304. Oct. 30, 08: 16, tremor (U,,·ekahuna. very feeble). Kilauea

caldera.
305. Oct.3l, 06:08, trem r (Kona, feeble). Felt in North K na

and North Kohala. North Rank of Hualalai.
306. Oct. 31, 12: 26, very feehle. Southwest flank of Kilauea.
307. oct.:n, 13: 22, very feeble. Southwest flank of Kilauea.
308. 1\ov. I. 03: 22, no record at \Vhitney Laboratory (Uweka­

huna, very feeble).
309. Nov. I, 14: 42, very feehle. Southwest flank of Kilauea

near M aunaiki.
310. Nov. 3, 10: 14, tremor (Uwekahuna, very feeble). South­

west rift of Kilauea.
311. Nov. 5, 00: 16, tremor (. fauna Loa. very feeble).
312. Nov. 5, 07: 55, tremor (Mauna Loa, very feeble). :-fauna

Loa.
313. ov. S, 23: 47, very feeble. Sout!1\\"est rift of Mauna Loa.
314. Nov. 6, 02: 30, feeble (M auna Loa, slig-ht). "Mauna Loa,

3 miles south of the Mauna Loa seismo­
graph.

315. Nov. 11, 11: 24, tremor (~vfauna loa, very fecble).
316. Nuv.8, 18: 14, very feeble.
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375. Dec. 8.
376. Dec. .
377. Dec. 9,

392. Dec. Hi.
393. Dec. 17.
394. Dec. 2 ,

378. Dec. 9,
379. Dec. 9.
380. D c.9,
381. Dec. ,
382. Dec. 11,
383. Dec 12,

Earthquake Data, October-December, 1953

(Ra eel on Bosch-Omori sci mograph on Dorthea -t rim of
Kilauea caldera)

Tab~e 01 Tilt at Seismograph Stalions on Rim of Kilauea Caldera

:'\0\'.25, 07: 59, moderate.. Tear outh coa t of Honshu. ] apan.
34°X .. l~loE. Felt 1I0nhu and Hokkaido. Seis­
mic sea \\ ave.

Dec. 4. 05: II. ,trong. If coa,t of \'ancou\,er hland. 49Y;°X ..
129°\\'.

Dec. 12, 07: 53, feeble. \Tear coast of Peru. 3Y;°S.. 81°\\'. Se\'­
eral killed and heavy property damage in
Tumhes and Corrales.

Minutes Local
Week of Vcr)' )Illd- Scls- Tele-

Beginning Tremor Feeble F('eble Sligh ernte ~Irun~ !rily· sc!sms

Ot. 4 10 II 0 0 1 0 11.0 0
II 21 5 1 0 0 0 8.75 0
18 16 6 1 0 0 0 8.0 0
1" 40 19 3 4 0 4 46.5 0_J

Xu\,. I 8 7 0 1 () () 7.5 I
8 17 0 0 0 0 () 7..25 0

15 30 -I 2 0 0 0 11.5 1
.2.2 39 9 3 0 2 0 23.25 I
.29 732 28 () I 1 I .211.0 1

Dec. (j 22 8 1 3 0 0 16.5 I
13 42 9 0 0 0 U 15.0 0
20 CJ 2 1 0 0 0 3.5 0
27 9 7 0 0 () 0 5.75 ()

• For definition of local seismicity ~ec Volean J.etler 3il or 512. Each
loc;d earthquake is assigned a seismicity value :lcconJing to i~ strength
as follows: tremor. 0.25; 'cr)' feehle. 0.5; feehlc. 1.0: "!lght. 2.0; mod:
erateJ 3.0; slron~, 4.0. These values are totaled t gi\l'e the v~ekly local
~eismicity. Conllnuous volcanic tr("mor is i~norcd 10 the c.'1lculation. The
~trtngLh a.ssigned to the earthqu;"lkc depends on the double amplitude of
Lhc maximum oscillation 11 <luses un the I osch-Orr.ori seisll1o~ralJh. a.
follow tremor. less than 0.5 mOl.; very feeble. 0.5 to 4 mOl.: feehle.
4 to 11 mOl.; light, 11 to 25 mll1.; moderate, 25 to GO mm.; trong-. $!"rentrr
than ~O n·m.

\\1Iitm')' X{iltiuu l'"rkilhulla Slnliun
Week (Northeast rim) (West rim)

Beginning
Amount Direction l\mounl Direellon

o ·tuber 4 13" .' 41 ° \\. -1.8" S 20° F
II 1.1" . ' 72° W 1.0" T 72° E
18 1.0" ~ 54° E 1.3" ?-\14°W
.25 29" ?-\ 7° \V 3.0" S 18° I';

:\ ovember 1 0.0" ~ 07° I~ 2.2" K
8 1..2" l\ 84° I'; 2.4" S 23° ,.:

15 1.0" K 21° F 3.9" ;\ .2-1° \\'
2.2 oe" :\ 4.1° I': 1.8" ";\ 45° \\'.J

29 0.7" N 9° \V 2,(," X 14° W
December IJ 0.8" ~ 72° E 0.3"

13 1.2" S 45° E 1.0" S 18° E
20 0.3" :'\' f,3° \ \. 0.3" E
27 1.5" , 72° I~ -L2" :'\ 2.1 ° \\'

370. Dc .2, 23: 10. tremor Olauna Loa. 'ery feeble).
371. Dec. 3. 01: 54, no record at Whitney Laboratory Ofauna

Loa. Yerv feeble).
372. Dec. 3, 01: 59, tremor (~ratlna Loa. \' ry feeble).
373. Dec. 6, I: 02, feehle. :'\ear Halfway House on the south

Aank of ;\1 auna L a.
37-1. J 'c. 8, 03: 29, no record at \ 'hitney Laboratory (1";\\<:ka-

huna. 'ery feehle). :'\' ear Kilauea aid ra.
14: 00, very feeble. Kilauea caldera.
23: 59. ven' f eble. Kilauea C<1.ldera.
01: 13. slight. Felt in Hawaii Xational Park. Ki-

lauea caldera.
01: 18. lig-ht. Kilauea caldera.
01 : 56. slight. I'ilauea al lera.
10: 03, very feeble. I'::ilauea caldera.
10: -13. very feeble. Kilauea caldera.
12: 27, no record at Kilauea (Kona. very feeble).
08: 56, very feeble. South\\est rift of Kilauea ncar

thc Ponohuhoa Chasms.
384. Dec. 12, 15: IS. tremor (1..'wckahuna. very feeble). :'\ear

the coast south of Kilauea.
385. I)ec. 13. 02: 53. very feeble.
386. I)\" . 14, 04: 08. very feeble.
387. Dec. 14. 08: IS. verv feeble.
3 8. Dcc. 14. 12: .19, very fe ble. Kilau a cald ra.
389. D c.I-I, 14: 5-1. very fecble.
390. Dec. 15. 21 : 08. nu record at Kilauea (Kona. very feeble).
391. Dec. 16,1.1: 00, no record at Kilauea ([(ona very feeble).

relt in Capt. Coole Kona.
17: OJ. very feeble.
19: 11. vcry feeble. I(ohala.
04 : 11. \'cry feeble ( , \\·ekahul1a. feeble). Suuthca,t

:lank of Kilauea near I(alapana.
395. ]) c.21, 12: 2-1. trcmor (~Iauna 1,0a, yery feeh e). Ea,t rift

of Kilauea.
390. Dec . .2I. 12: -10. tremor (Cl\'ekahuna. very feebk). Kilau a

caldera.
397. Dec. 28, 22: 24. no record at \\'hitncy Laboratory (Cl\'eka­

huna. vcry fecble). I, ilauca caldera.
39 . Dec. 29, 06: 01, tremor (L'\\ ekahuna. \'cry feeble). I\: ilauea

caldera.
399. Dec. 30, 08: 05. tremor (Cwekahuna. \'erv feeblel.
400. Dcc. 31, 16: 53, very feeble. Kilauea caldera.
401. Dec. 31. 19: 5-1. 'cry fechle.
402. Dc .31. 20: 50, no record at Kilauea (Kuna. 'ery feeble).

Kona.
403. D c. 31, 2.2: 55. Ycry feeble.

Distant Earthquakes

The following- earthquakes of distant orig-in were recorded on
the sei.mograplls of the Hawaiian \'01 ano Observatory. Loca­
tions of the epicenters are fmm the nullces of Preliminary Deter­
minations of Epicenters published by the C. S. Coast and Ceo­
d tic SIlI'\·ey. The time g-i\'en is that of th' first detectable emer­
gence I)f the quake on the Bosch-Omori horizontal or Spreng­
nether verti al seismograms. in IJawaiian Standard time.

Xov. 3.17: 59, slight. i'\el\' Hebrides Llands, 120°S., 1600°E.
X v.17. 03: 55,.light. .: ar 'oast of Cuatemala. 1-1°X., 92°\\'.
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VOLCANO NOTES AND NEWS

ERUPTIONS OF MIHARA,YAMA, O·SHIMA,
AND ASAMA·YAMA, JAPAN

fly Helen L, Fo.ter
(From dolo supplied by Cenfral Mdeorologicol Observolory, Tokyo, Japan)

Mihara-yama, O-shima: October 5, 1953 to January 6, 1954.
1\1 ihara-yama. a-shima, erupted from July 16. 1950. to Septem­
ber 24. 1950. It was then quiescent until February 4. 1951. when
ruption recommenced and lasted until June 28. althuugh the

activity in April. May. and June was intermittent. The volcano
was again quiescent until October 5. 1953. when acti\'ity com­
menced again, heralded by minor earth tremors and rumblin"
sounds. The first explosion was heard at 8 :32 .-\.~r. on Octoher
5.. new vent about 1.5 meters in diameter opened un the
inner south \\'all of the larger cinder conc furmed in the 1951
eruption. Lava fragments as larg'e as I foot in diameter were
huded to a height of 50 or 60 meters above the vent. Explosions
continued intermittently until October 13. when activity subsided
after 7 :30 P.'r. Ithough emi sion of gas clouds oceurre 1 at
intervals. no further explosions were recorded until November
10. On .l\·ovember 11 lava Ruws and frag-ments \\'ere emitted
from two new vent in the crater of the 1951 cinder cone. Clnly
steam and gases wen; emitted from the vent. which had been
aetivc in October. By:--.rovember 14 a . mall cone about 3 meters
high had formed around the active vents. The volcano wa:
quiescent again during most uf the remainder of l\ovember.
although steam and other g'as fumes were emitted.

n December 1 eruptions b gan again and continued inter­
mittently until December 18. 1953. Gas. ash, an I ejecta were
emitted from the November vents and from a new vent which
0penc'd between tho. e formed in October and '\ovember.

Observations on December 2-t determined that in the vicinity
of the vents which were acti\'l~ in October there was a crater
40 meters long, 20 meters wide. and 8 meters deep which had
two vents. In the area of the vents active in I'ov mber ther
\\'as a crater 70 meters long- and 40 meters wide. \\"ith two vents.

Eruption recommenced on December 29 at 3 :27 .\.~1. .\ctivity
continued through December 31. 1953. Slight activity \\'a again
recorded on January -to 5. and 6. 1954. \\ hen explosions hurled
hombs 200 meters high and horizontal di tances of 400 meters.
:-'1 inor topngraphie changes were taking place in and around
the old 1951 cinder one as the re:ult of collapse and the ac­
cumulation uf new ejecta.

A II the new activity of 11 ihara-yama in 1953 and 1954 has
been on a small s 'ale as compared with the eruptions of 1950
and 1951. Only small quantities of lava and ejecta have been
emitted. all of which have been within the crater of the 1951
cinder cone. \\'ith the exception of a fe\\' pieces of ej ecta which
have h ·n thrown beyond the 1951 cinder cone (Tater.

Asama-yama: December 27, 1953 to January 7, 1954. i\
series of small explosions of Asama-yama began un December
27, 1953. The volcano had been quiescent ince June. 1952.

Explosions occurred on December 27 at 1 :41 )'.'1. and 4:45
r.~1. and on December 29 at 8 :40 .\.,1. amI 10 :23 ,\.~f., and on
December 30 small ash falls frol11 minor explosions occurred.
beginning at 8 :00 r.M.

Another explosion occurred on January 3. [954. and a • )lid.
probably ash-laden. rose to a height of 600 meters.

On January 7 explo'ions occurred at 3 :30 P.~1. and 3 :34 p.:.r..
and an ash cloud rose to a height of 700 meter.. Th se ex­
I losions \\'ere the largest of the series of about 10 whi h have
occurred ince December 27. [953.

CURRENT ACTIVITY Of ALEUTIAN VOLCANOES

By H. A. Powers

There has heen but slight activity at most Aleutian volcanoes
during the fall of 1953. Observations arc being made by mem­
bers of the .'\rmed Forces and hy .\ustin Jones. Sei mologist of
the Geophysic. Branch. S. Geological Survey.

Trident. During July and .\ugu t a tongue of lava Rowed
as much as 3 miles. tarting- from the northwest ide of the
original vent and following the west margin of the June Aows.
It terminated in t\\·o broad lobes. one crossing the south-Rowing'
stream from Katmai Pass \\'here it dammed a small lake at

about 2.000 feet altitude. the other xtending a half mile farther
south into the Pass drainage at a lower altitude. The new Ja ,'a
Row did not increase vi:ibly in area during the fall months. but
\\'as .till steaming in December. The vent is sporadically erupt­
ing small bursts of ash, and constantly fuming and teaming.

Spurr volcano has been steaming but has had no renewal
of ash eruption . ince the July explosions.

Shishaldin erupted hot ash during the fir. t week of October.
Pavlov was seen "glowing" on ;\ovember 25 by the per on­

nel of the Pel/gllil/. sailing" from the Pribilof Island'.
St am plumes but no new ash on the recent snows are re­

ported at various December dates from Careloi, Kanaga, Great
Sitkin, C1e\'cland, and ~!akushin.

SECTION Of VOLCANOLOGY
EIGHTH PACifiC SCIENCE CONGRESS

A highly successful meetin<Y of the section of volcanology of
the Eighth Pacific. cienc ongress wa' held on \!o\'ember 17.
1953. at the Univcrsity of the Philippines. The meeting" opened
with thc prescntation of the report of the Standing Committee
on \'olcanolugy of the Pacific. rea, by J. Healy. Chairman of
the ·ommittee. The report was presented only in hrid at the
meeting-. but the full report was di tributed to those present.
and cupies \\'ere sent to contributor. who were not pr sent.
The 33-page mimeographed r port contain account of volcanic
and thermal activity and investigation in Canada. Hawaii.
:\laska. continental L'nited States. ~Iexico, Guatemala. San Sal·
,'ador, . 'icaragua. South America. :\ew Zealand. u.tralian
territories. Philippin s. Japan. Fiji. ,olomon Islands. and Indo­
nesia.. .22-page appendix contains a list of volcanological and
allied re:earch wurkers in all these countries. ~"r. Healy de­
serves. and received. the . incere thanks of his fellow workers
for his excellent report and organization of the meeting itself.

Following" presentation of the Chairman" report. a symposium
on \'olcanology of the Pacific wa convened by .\fr. Healy.
Chairmanship of the morning se sion. which \\'as devot d to
I/Ilch ardCl/lcs and related phenomena. was turtled o,'er to .\lr.
.\rturn .-\lcaraz uf the Philippine Commission un \'olcanology.
\\'itll ~1 r. Jose . Quema of the Philippine Bureau of ,\1 ines a
s cretary. Papers presented during the mOrtling session \\'ere:
Glowing .-\valanche Deposits uf Central .'\merica. by Howel
\OVillial1ls; .\Iount Katmai and the Valley of Ten Thuusand
Smokes.. laska (a new interpretation of the great eruptiollS of
1912). hy Huwel \\'illianls. Carniss Curtis. and \0\"erner J uhle:
.\n Outline of ·.\Iount Lamington Phen mena. hy G. A. Taylor
(presented hy ]. Thompson); \'okanic .\ctivity of atarrnan
and Hihok-Hibok, by \'. R. Pdaez: [{ecent Volcanicity at
Taupo. '\ e\\' lealand. hy I. L. Flaul1lgart and ]. Healy: SOlllC
Problems of vVelclerl-l,ava and Welded-Tuff Related with the
Sunken 'alderas in Japan, hy T. lIlatul11oto. 'T'. Tsikawa. and
.\1. .\1 inato (presented by Howel \\'illial11s).

The afternoon session was devoted to descriptive volcanulog-y.
petrolo!-(y of \'olcanic rocks. and geophysics. under th chairman­
ship of G .. \ . .\1 ac lonald of the '. S. Geological ·urvey. FOLlr­
teen papers were presented. as folio\\' : The Didicas Submarin
\·olcano. by .\. Alcaraz. L. F. bad. and .\1. I-I. Tupas; Erup­
tion on San Benedicto Island. .\Iexieo, 1952, hy R. S. Dietz and
.-\. F. Richard.: Combined . ir- and Terrain-Reconnaissance.
Carried out by the \'oJcanological Survey in the Indonesian
.\rchipelaO'o. and fts Program for Future Research. by G..'\.
de '\en;; Seventy Years Krakatoa and Twenty-Five Years
.-\nak Krakatua. with a COl11l1lunication Concerning the Latest
Im'cstig-ation in Octoher. 1953. by C. de i'\evc: \'oJcanic
'-\cti\'ity in '\ew Guinea. by J. G. Best (pre en ted by ]. Thomp­
son): A eIu tel' of Little-Known Philippine Volcanoes. by
,\..\ \'ir: The Significance of Pillow f-a\'as in Pacific Islands.
hy H. T. tearns (read by title only); The Difference of
Chemical COllloosition between Japanese and :'Ianchurian Vol­
canic I{ocks. hy I. Iwasaki ami T. Katsura (presented hy
Y. .\1 iyake) : Preliminary Account of the Hydruthermal Condi­
tion at \\'airakei. ~ew Zealand. by./. Healy; Geochemical In­
\'estig-ation of Geysers in Japan. by V. :\oguchi (presented by
Y . .\Iiyake): Volcanic l\ctivities in Japan During" 1949-1953,
by T. :-linakal1li and R. Morimoto (presented by r.. :"fac­
donald) ; Tran pacific Detection by Underwater Sound of Myoj ill
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Yolcanic Explosions. by R. S. Dietz and ~r. J. Sheehy: The
. w Seismological E )uipment for the Permanent ot15er ation­

Posts of the Volcanol i al Survey of Indonesia, hy G. A.
de 'eve; IZehabilitation of the Guarding- 'ystem of the Vol·
canological Survey, by G. . de N ev·.

public lecture on Hawaiian volcanoes, illustrated with color
movies of the 1949 and 1950 eruptions of 1Jauna Loa and 1952
eruption of Kilauea. was given by G. A. Macdonald on the
evening of 10vembcr 18. in the auditorium of the Philippine

eneral Hospital.
On November 15. th delegates to the I)ivisi n of Geology

and Geophysics took part in a field trip to 1'aal volcano. Vol-

cano Island. in the midst of 1'aal Lake, and the crater from
which occurn:d the disastrous e.;·plosions of 1911 \Vue visited.
Further glimpse of 1'aal volcano and the structure of the
surrounding regiun were obtained on a field trip to Tagaytay
Ridge on l\ovember 19. under the auspices of the Philippine
'eological Suciety and the Philippine Association of Mining,
l\Jetallurgical, and Geological Engineer .. Following the meet·
ings of the Cong-re. s, a group of 15 per ons frolll the Division
uf Geology and Geophysics participated in a field trip to the
southern part of the Philippines. during which both Hibok-Hibok
and iliayon volcanoes were visited. Both volcanoes were fuming.
but no uther activity was visible.



STAff OF HAWAIIAN VOLCANO OBSERVATORY

U. S. Geologic:J1 Survey:

Cordon A. ~racdonald. \'olcanologi,l, Director
Jerry P. Eaton. ,'ei mologi,t
Chester K. \ \. elltworth, Geologist, part-time
8urton ]. Louck,. rllstrulllent ~I aker
John C. Forhe . \,:i,tant Illstrument ~ra 'l'r
[Iizaheth (;. Fklund, "eeretary, part-time

Seismograph Station Operators:

Hilo Stotion:

_ ister ~r. Thecla, St. ]0 eph's chouI
Kono Station:

Howard .1. Tat uno, I'ulla \acna ,'chool
Holeokolo Stotion:

Ha\\-aii )\ational Park ,'taR'

I
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