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PROGRESS OF SEISMOLOGICAL INVESTIGATIONS IN THE UNITED 
STATES, JULY 1, 1927, TO JANUARY 1, 1930 

Iiy X. 11. I 1 ~ c e .  Cli ief, I)i.t.isio,z o f  Ttwesfriul  Mtrgnetism and Scisniology 

INTRODUCTION 
r 3  l l i e  periotl covered by this report has been an important one in 

the develol)ment of seismology in the United States. It has been 
one of installation of high-grade instruments either a t  new stations 
or as replacemcnt~ a t  existing stations ; of development and per- 
fecting of new types of instruments; of expansion of prograins of 
local investigation.s in regions more frequently subject t o  earth- 
qualre ; of cxpansioii of programs of teleseisinic investigation ; of 
attack on the engineering, insurance, and other practical phases of 
the probleni ; ancl of unprecedented public intereit in the subject. 

The functiori of the 
Coast lint1 Geodetic Survc~p. which is charged with scisinological 
investigations on behalf of the Govei-nment, has been one of co- 
ordination : i d  cooperation with the various organizations, inclitding 
the encouragenient ancl a tanco o!' institutions desiring to  enter 
the field but not fully able to fiinction without such assistnncc; of 
carrying on work in regions not otherwise provided for  ; and the col- 
lection, prrblic:Aon, and dissemiiintion of- information. Sincp all  
this work is intiiriatcly associated with all the activity in  this snb- 
ject of other Govrrriment organiantioiis and many others, this 13111)- 
lication will deal first with thc work of the Coast and Geodetic 
Survey in seismology and then a s immary  will be given of all other 
known activity in the subject. Every effort has been made t o  avoid 
omissions, but the interest in  the subject is developing so rapidly 
that  this may not have been possible. 

Especial attention is called to  the cooperation with Canada i n  this 
work. The practice of exchange of inf.ormation in  regard to  earth- 
quakes occurring near the border and felt in both countries, with 
complete report by the country which contains the eplcenter, has 
been continued. 

I ,  l h i s  is the work of many organizations. 
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Part I.-WORK OF THE COAST AND GEODETIC SURVEY 

PRESENT AND PLANNED EQUIPMENT OF STATIONS 

The station at  San Juan, 1’. R., was forced to suspend operations 
in seismology as :I result of the harricanc of September, 1928, 
which destroyed several buildings and did other c1am:ige. Present 
plans include the early installation of two horizontal components of 
the Wenner seismometer and later a vertical component instrunient 
of similar type and also two horizontal components of an instrument 
to record strong shocks for  which the Wenner insfrtiment is too 
sensitive. The loss of this station for more than a year and a half 
has been severel felt both as regtlrds the important seismic region 

station with regard to more distant earthqualtes. 
A t  Cheltenham, Md., the operation OS the Uosch Oinori instru- 

ment has been discontinued because the first-class station at  Qeorge- 
town University is not far away. Howrver, though there has been 
no continuous operation of any ~nstrunient, the station has been used 
to very good advanta e for test and developnient work. 

The station at the fJniversity of Chicago, Chicago. Ill., has been 
kept in operation. The two horizontal components of the Milne 
Shaw seismograph have been provided with elect rical illumination. 

The station a t  Tucson, A r k ,  has two horizontal components of 
the Wood Anderson type. I n  addition to recording distant earth- 
guakes these give useful records of earthqliakes in southern Cali- 
iornia and Mexico in connection with the special investigations in 
that region. 

The station at, Sitka, Alaska, will soon have two horizontal com- 
ponents of the Wenner seismometer in operation. The same addi- 
tions are contemplated as in the case of Port0 Rico. 

The station a t  Honolulu, Hawaii, is a cooperative o~ie.  tile two 
horizontal components of the Milne Shaw scisniograpli being in- 
stalled a t  the University of Ilawaii. @onternplated changcs include 
new recording apparatus with more open time scale (to owrcorne 
p a r t i d y  effects of frequent microseismic tictivity) : i~id a vertical 
component iristrumetlt. 

A definite plan h:is been made for the installation of a, seismograph 
a t  the Alaska Agricultiiral College and School of Mines, a t  Fmr- 
hanks, Alaska, to be oper-ated on a cooperative basis. Such r? ststion 
is urgently needed. 

Other cooperative stations are under consideration, but plans have 
not yet been developed. There is every indication, however, that 
before many years there will be sufficient stations to meet most of the 
needs of seismological investigation. 

(2) 
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REPORTS OF VISIBLE ANT) FELT EFFECTS OF EARTHQUAKES 

The value of reports of visible and felt effects of earthquakes has 
long been debatable, and there has been recent Consideration of this 
subject in the United States. Owing to the fact that there will never 
be enough instruments to make it possible to draw isoseismal lines 
from instrumental records alone or to find out exactly what happened 
throughout the epicentral region of a great earthquake, it is certain 
that we will always be dependent on these reports. Since they are 
indis ensable, an effort should be made to have them as accurate as 

in each region a number of persons who may be relied on to mako 
satisfactory reports. This does not mean that in the case of an im- 
portant earth uake reports should not be received froin everyone 

relied upon not to be unduly affected by the conditions accompanying 
the e:irthquake and to be reasonably skilled in setting down accurate 
im pressi oils. 

The plan of collection is now rather elaborate, since it varies not 
only with earthquake types and intensities which are different in 
difterent parts of the country, but also with the density of popula- 
tion. Of the entire 48 States, only 3 are not known to have had earth- 
quakes of force 5 ,  Itossi-Wore1 scale, or over. Service of fundanirntal 
importance is performed by the Weather nurean, which with its 
Iarge force of cooperative observers has continued the reporting of 
earthquakes for the entire country. For  niany regions these reports 
have been the sole source of information. The interest has become so 
great, however, that there is now need for ndditiorinl reporters in 
most parts of the country. 

For the eastern hnlf of tlie United States the National Itesearch 
Coiincil through its division of gcology and geography is investigat- 
ing the geo1ogic:il relations of earthquakes, especially tlie associa- 
tion of surface geology with minor earthquakes. Various cooperat- 
in agencies :ire assisting in this worlr, rind ;is a rrsult jiiforniation is 

I n  case of major earthquakes or any that, without gretit intensity. 
affect a wide area the Coast and &odetic Survey iises its facilities 
for obtaining inforriiation from many sources. 

$or the western half of the country and Alaska thc. Coast and 
G odetic Survey organizes the collection from all sources outside the 
Weather Bureau. I n  the States adjoiriirig the Pacific Ocean the col- 
lection is carried on through the field station of the Coast 2nd Geo- 
detic Survey in San Francisco, Calif., with the cooptwition of the 
organizations engaged in regional studies and priniariip for their 

the work is done 
with minixnuin effort and nntl under no cir- 
cumstances is the sanie person agencies to make 
re orts. 

$he problem of field investigations of earthquakes has not yet been 
fully worked out, but suitable arrangements exist to meet emer- 
gencies. 

possi E le, and it is very desirable, in so far  as practicable, to select 

possible, but t :1 at there should be a nucleus of persons who may be 

co f lected with regard to all earthquakes of moderate extent. 

US’. 
The essential fetiture of 
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SEISMOLOGICAL REPORTS 

The Quarterly Seismological Report, which began with 1925 
(throu h a supplement with July, 1924), was continued through 
1927. %his combined instrumental reports, abstracts of reports of 
visible and felt effects of earthquakes, and lists of earthquakes occur- 
ring within or near the United States and the regions under its juris- 
diction or recorded by instruments within this area. 

uarterly report has been re laced by 

except for details of instrumental recording, regarding each earth- 
quake or tells where i t  may be found, and is in convenient form for 
all users. It is suficiently complete to serve as an earthquake cata- 
logue. The second publication is chiefly for the use of the seismolo- 
gist, and it gives the instrumental results and their interpretation for 
the stations of the Coast and Geodetic Survey arid such cooperative 
stations as have no arrangement for printing their results. Prom 
the viewpoint of the seismologist, earthquakes map bc studied in 
great numbers in order to determine the seismicity of a region or 
to find the velocity of earthquake waves, or single earthquakes may 
be studied in detail, using original records. The ublication serves 

former purpose, it gives in general terms some information hereto- 
fore given in great detail, so that the seismologist can decide whether 
or not the particular record will be of use in his study. 

EARTHQUAKE HISTORY OF THE UNITED STATES 

Earthquakes have been going on for countless ages, and even the 
longest recorded history is short in comparison, and that of the 
United States is very short compared to that of Europe or parts of 
Asia. Even for the eriod of occupation of the country by white 

accuracy required by the seismologist. However, we can not make 
progress without some knowledge of the past, and even scanty 
records are of value. O m  of the accomplishments of the period has 
been the collection in a sin le volume of information regarding all 
earthquakes in the United ,&cites, exclusive of the Pacific region, of 
force 5 or over, Rossi Forel sc:ile. (See list of publications, p. 6.)  
This information has been compiled from many volumes, many of 
which are out of print, and from soiirces which have never bden 
published. There still remain to be ublished the lesser earthquakes 

work is'now in progress as cooperative work of a number of inter- 
ested institutions. 

IMMEDIATE DETERMINATION OF EPICENTER 

When first undertaken in the United States i t  was thought that 
immediate determination of epicenters of earthquakes would have 
news value only. It has developed, however, that seismologists are 
finding the information of value in the interpretation of records, 
especially when they are complex or when obscured by microsejsms. 
As a result there has heen a steady increase in the number of stations 

Beginning with 1928 the 
two annual publications. &e first gives complete in P ormation, 

both purposes and, while omitting no essential in P ormation for the 

men, it is only for t R e past few years that reports have had the 

for the same region and r?. catalogue P or the Pacific coast. The latter 
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cooperating, and combined with similar activity in Europe, a large 
art  of the earth is covered and telegraphic or radio reports come 

from all continents except South America. 
Seismological stations in the United States, Canada, Alaska, 

Hawaii, Samoa, New Zealand, Philip ine Islands, and China send 

messa es i s  paid % y Science Service an8 others are sent through 

sages are received by the Coast and Geodetic Survey, where a pre- 
liminary determination of epicenter is made. This is at once given 
to Science Service for issue to the press. I n  the meantime the same 
information goes to the headquarters of the Jesuit Seismological 
Association at St. Louis, Mo., where an independent determination 
is made. The joint determination is then sent out by card, except 
for the western and southern Pacific stations, whose cards are sent 
out from Honolulu and Manila on recei t of telegraphic i n f o r m a t i o ~  

earthquakes has been added to the meteorological messages broad- 
casted by the United States Weather Bureau through the naval 
station at  Arlington, in accordance with a lan which is fully de- 

I n  Europe information from various stations in hurope and 
Africa is collected b the central bureau a t  Strasbourg and broad- 
casted from Eiffel 4 ower. This has not as yet been regularly re- 
ceived in the United States, through difficulties in radio reception, 
but it is hoped that this can soon be accomplished. There are 
unsolved problems in the coding of earthquake messages, and it is 
hoped that something may be accomplished toward their solution a t  
the Stockholm meeting of the International Geodetic and Geo- 
physical Union. 

OTHER ACTIVITIES OF THE COAST AND GEODETIC SURVEY IN 
SEISMOLOGY 

Important eodetic work in California is described as part of the 

that work, and is also reported to the section of geodesy of the 
International Geodetic and Geophysical Union. 

All tidal records are examined as a routine matter for indications 
of seismic sea waves. 

Completed hydrographic t ~ n t l  topogrnphic surveys of the coast are 
invaluable in the case of an important earthquake, as they make it 
possible to determine accurately whether changes of elevation have 
occurred. I n  most of the constal regions of the United States and 
the regions nnder its juriscliction the surveys are satisfactory for 
this purpose or good progress has been made in making them so, 
and this statement applies to all regions except Alaska. 

INFORMATION TO THE PUBLIC 

telegraphic mesa  es in code to Was l?* in ton. Cost of commercial 

officia f channels by the United States Navy Department. All mes- 

Since January 1, 1929, information P rom the records of important 

scribed in the Re ort of the French Nationa r Committee of Geodesy 
and Geophysics P or the General Assembly of March 27 1929. 

program of t P le local investigation, since it is intimately related to  

There has been 8 strong and growing deniand for information 
earthquakes, which has been enhanced by the occurrence 

regardin? of sever8 earthquakes which were felt in the densely populated east- 



ern part of the country, one of which was destructive over a limited 
area. The demand has been met by correspondence, articles, and 
furnishing information to news agencies as well as by publication. 
There has been some demand for advice in regard to engineering 
problems connected with earthquakes. 

BIBLIOGRAPHY OF ARTICLES BY MEMBERS OF THE UNIT’ED 
STATES COAST AND GEODETIC SURVEY 

1. TJ. S. Coast and Geodetic Survey Quarterly Seismological Reports. Serial 
Nos. 388, 395, 405, 424, 431, 483, 468, each covering a quarter of n year 
from the last quarter o f  1925 to the second quarter of 1927; by Frank 
Neumann. 

2. Earthquake History of the United States (exvlusive of the Pat*ifk region). 
U. S. Coast and Geodetic Survey Sptvial I’ul~liwtion No. 14‘3, by N. 11. 
Heck. 

3. Earthquake Investigatioxis ill the Unitcd States (f‘evisetl cvjitinii, 1929). 
Serial No. 456, by N. H. Heck. 

4. Transmission of Earthquake Wnvcs Amoss the Pacific Ocean. Third Pacific 
Science Congress (Tokyo). 1926, by N. 13. Heck. 

6 Report on Network of Earthquake Observations of Countries Bordering the 
Paciflc. (Same as 4.) 

6.  Some Joint  Needs of Oceanography and Seismology in  the Paci5c Region. 
(Same ac: 4.) 

7. VelOCItY of Seismic Surface Waves Across the Paciflc. Bulletin of Seismo- 
logical Society of America, June, 1929, by Frank Neumann. 

8. Southern Appalachian Earthquake of November 2, 1928. Bulletin of Seismo- 
logical Society of America, December, 1928, by Frank Neumann. 



Part 11.-SUMMARY OF EARTHQUAKE INVESTIGATIONS IN THE 
UNITED STATES 

UNITED STATES COAST AND GEODETIC SURVEY 

Seismograph etatimis.--The United States Coast and Geodetic Sur- 
vey now operates seismographs at  sis  stations-San Juan, P. R. (after 
lapse on account of hurricane clamxge) ; Cheltenhnm, Mcl. ; Chicapo, 
Ill. ; Tucson, Ariz. ; Sitka. Alaska ; and H ~ i i ~ l ~ l i i ,  Hawaii. All have 
or will soon have modern iiist iwnionth except Cheltenhani. where, on 
account of the proximity of Georgetown University, seismological 
work is confined to experiment and test. 

Collection of data on observed and f e l t  eartrTlp26a?~en.-Tlie Weather 
Bureau, National Research Council, and many other orgnnimtions 
:I re cooperating with the Coast and Geodetic Survey in securing 
:iccurate reports in rcgard to the visible and felt effects of earthqunkes 
on a much mow intcnsivo basis thnn ever before. This type of in- 
formation has bcen fount1 to be indispensable. 

R e c o d  of cccrthgueX*e.s.-'l'hc Qii:irterly Seisniologicnl Report was 
discontinued with 1927, tilit1 thc~i*r~aftcr r e p i t h  will vonsist of two 
annuaIs-one of a descriptive and the other of an in4mmental nn- 
ture. These are expectrtl to niret tlic neetls more e f f d  ively. 

Ewthpuoke h h t o r y  of thci r t i  i f d  States.-Iinportant progress was 
inade in collecting and ~ ~ u b l i s l i i n ~  iliforniation which was contained 
in rolumes 110 longer in print, iinl)iiblishctl cnt:dogiies, magazint. ancl 
newspaper filrs, and clsewhere. 

Detcin/, i i ,wfion of rpic.cn.tri,.-'l'hroiifh cooperation of mtiny np(\n- 
cies irnmecliatc c1ctcrniin:it ion oi' rpitwitvr i:, now maclc for :ill im- 
portant earthquakes anti madr nlailable for tlic public aricl also, 
after n delay fo r  revision, to ~cismologist~, who find tliciu 11scful in 
the interpretation of niograiiis. International broadcnsting is 
now part of the plan. 

I?/forn/ntiou to  the /~ub/ic..-Sl,et.i;il cffort is m:itle to meet the 
pu bi i P dcnia i i  d for i n f ( )i-ni;i t i on rrpu i d  i n p e:) rt hqn altes. w11 i ( a h  h n s 
beeii enhanced by o c c i i ~ ~ ( ~ n t ~ ~  of cbiirthqiialtes. especially in  tlw cliI$terli 
part  of the country. 

Other actisities.-Geodetic determination of position nntl eleva- 
tion in regions subject to earthquake has become an important part 
of the investigation. Tidal records are searched for indications of 
seismic sea waves. Hydrographic. and topographic surveys are for 
u considerable part of the coast becoming competent for use in deter- 
mining changes due to earthquakes, should such changes occur. 

OTHER GOVERNMENT ACTIVITIES 

The Bureau of Standards has, with the cooperation of the Coast 
and Geodetic Swvey and the Carnegie Institution of Washington, 
made an important ,contribution to seismology in the Wenner seis- 

(7)  
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mometer developed by Dr. Frank Wenner, of its staff. While the 
instrument is not yet in permanent operation at  any station, it has 
ieceived ri id test in installation and operation with satisfactory 
results. Tfis instrument has been fully described in publications of 
the Bureau of Standards. 

The Weather Bureau has continued to furnish, through its ob- 
servers, valuable information regarding visible and felt effects of 
earthquakes and has for some parts of the country been the sole 
source of such information. 

The Geological Survey has recorded and studied earthquakes of 
volcanic origin in the Hawaiian Islands and Alaska and is inter- 
ested in the investigation under the auspices of the National Research 
C’ouncil. 

The National Research Council is closely associ,ated with the Gov- 
ernment but cooperates with many other activities. Through its 
division of eology and geography it is studying earthquakes with 

connection collects much valuable information which is made avail- 
able to all cooperators. The American Geophysical Union through 
its section of seismolo y acts as a coordinating agency and is espe- 

new projects. 

especial re P ation to  association with surface geology and in this 

cially concerned with a eeping in touch with progress and indorsing 

JESUIT SEISMOLOGICAL ASSOCIATION 

During the period July 1, 1927, to January 1, 1930, the following 
stations belonging to the Jesuit Seismological Association were in 
continuous operation : Buffalo, Chicago, Cincinnati, Denver, Floris- 
sant, Fordham, Georgetown, Milwaukee. New Orleans, Santa Clara, 
Spokane, and St. Louis. 

Cleveland, Mobile, and Worcester were in partial operation but 
published no reports during this time. 

The stations at  Cincinnati and Florissant are entirely new. 
The station a t  Cincinnati is equipped with a Galitzin-Wilip ver- 

tical-component, two long-period horizontal-component torsion seis- 
mometers of the Wood-Anderson t pe, and two short-period 
horizontal-component seismometers 02 the same type. A short- 
period vertical-component torsion seismometer was purchased but 
proved unsatisfactory. 

The stations at  Buffalo, Chicago, Denver, Milwaukee, Mobile, 
Worcester, and Spokane were equipped only with an 80-kilogram 
horizontal-component Weichert seismograph. However, the station 
a t  Canisius College, Buffalo, has since placed an order for a Wilip- 
Galitzin vertical-component seismometer. 

The stations at New Orleans and Santa Clara were equipped with 
an 80-kilometer horizontal-component and an 80-kilo ram vertical- 
component Weichert seismograph. The University o $ Santa Clara 
has since constructed R new subterranean vault and has purchased 
and installed two short-period horizontal-component torsion seis- 
mometers of the Wood-Anderson type, two horizontal-component 
Galitzin-Wilip electromagnetic seismometers, and a Galitzin-Wilip 
vertical-component of the same type. 

The station at  Fordham University has been entirely reconstructed. 
A new subterranean vault was excavated into the fiordham gneiss 
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and the former granite building of the station placed over but not 
in contact with the entrance to the vault. The Weichert horizontal- 
component seismograph was installed in the su erstructure to serve 
as an indicator and visible writing seismograp\ for the inspection 
of the public who might be interested, whereas there were installed 
in the underground vault the two horizontal-component Milne-Shaw 
seismographs which had been in use, the one since the autumn of 
1924, the other since 1925. I n  addition to these there were purchased 
and installed in the same vault two horizontal-component Galitzin- 
Wilip seismometers and one vertical-component of the same type. 
All of this expansion was made possible by the generous gift  of 
William Spain, of New York. 

At  Georgetown University there were in continuous operation 
throughout the entire period a 2-component horizontal Mainka seis- 
mograph,. a 200-kilogram 2-horizontal-component Weichert seismo- 
gra h, and a Galitzin vertical-component seismograph of the Cam- 
bri B ge type. There have also been installed two horizontd-compo- 
nene Galitzin seismographs of the Cambridge type. 

The equipment of the St. Louis station consists of one 80-kilogram 
horizontal-component Weichert seismograph and two long- eriod 

t .pe. The latter instruments are installed on a pier which rests 
Jrectly on the massive St. Louis limestone of Mississippian age. 

The Florissant station is an underground vault about 3 by 12 meters, 
inside dimensions, in which are installed two short-period Wood- 
Anderson torsion seismometers, two horizontal-component Galitzin- 
Wilip seismometers, and one vertical-component Galitzin-Wilip 
seismometer. The time is kept at this station by a Shortt syn- 
chronome master and slave clock. 

The associa'tion has continued the program of cooperation with 
Science Service of Washington whereby the data o f  the important 
earthquakes are telegraphed to the TJnited States Coast and Geodetic 
Survey from selected Jesuit stations and communicated, together 
with the data from the Government and from other independent 
stations, to the central station of the association at  St. Lonis. The 
reports of western stations are also telegra hed directly to St. Tmis, 
the central station, and the United States B oast and Geodetic Survey. 
Each makes n preliminary determination of the position of the 
epicenter and exchaqe the results. Should there be disagreement 
a further determination is macle as soon as additional data are 
available. 

During the period in question the central station determined in 
this way the epicenters of 52 earthquakes. 

The data assembled from all the stations by telegram through the 
courtesy of Science Service, by radiogram through the cooperation 
of the United States Coast and Geodetic Survey and the Navy wire- 
less stations, together with reports sent to St. 1;ouis by mail, are 
interpreted and published within a few days after the respective 
earthquake in the form of a mimeographed preliminary bulletin. 
During this period 44 such bulletins mere issued and sent to more 
than 250 institutions in all parts of the world. 

I n  addition St. Louis University, with the cooperation of the 
National Research Council, which provided the funds, is establishing 
LWO stations in the New Madrid region-one a t  Little Rock, Ark., 

horizontal-component torsion seismometers of the Wood-An $ erson 
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at Little Rock College, and the other in western Kentucky. These 
will be of thegreatest importance in the investigation of the seismic 
region of the Mississippi Valley. They will be equipped with short- 
period Wood-Anderson seismometers. Plans have been studied for 
precise triangulation and leveling in the region which it is hoped 
can eventually be accomplished by the Coast and Geodetic Survey. 

CARNEGIE INSTITUTION AND COOPERATING INSTITITTION IN 
SPECIAL EARTHQUAKE INVESTIGATION IN CALIFORNIA 

The California program has made excellent progresq. The €allow- 
ing statement is in part an abstract from annual reports of the 
advisory committee in seismology of the Carnegie Institution of 
Washington antl additional information from other sources. Other 
institutions concerned in the program include the Coast and Geo- 
detic Survey, the California Institute of Technology, Leland Stnn- 
ford University, University of California, and others, with local 
support of various kinds, especially in providing funds. 

The accurate determination of positions antl elevations of fixed 
points marked by monuments has always bern considered as a 
fundamental activity both for the purpose of determining changes 
accompanying earthqualres and crustal creep in the intervals between 
them. The program has included a precise triangulation scheme 
which covers most of California and which at north and south ends 
and in the middle is connected with the more stable seismic regions 
to  the east, readjustment of the triangulation of the rwtire western 
half of the country by methods which reduce effects of unavoidable 
errors to a minimum, antl the determination of positjons of many 
monuments close together in R specially selected region so that rela- 
tivo movements at varying distances from fault traces may be 
studied. I n  both cases 
the plan includes redetermination from time to t i i n c h  so a \  to detect 
changes. 

Determination of epicenters and their association with fault lines 
has been an important part of the program. The number of record- 
ing stations has increased, and the methods of inter reting results 
have been given much study. The situation regar f ing operating 
stations is not yet as satisfactory in the San Francisco Bay revion 
as in southern California. However, new instruments had Eeen 
received for Santa Clara University and University of California 
seismological stations, though they had not been installed at the 
close of the period. 

The instrumental results have proved very friiitful, as have also 
the reports of volunteer observers of visible and felt effects which 
have been collected through the plan that has already been described. 

Special additional work at  the seismological laboratory at Pasa- 
dena has included the improvement of the details of the Wood- 
Anderson seismometer, development of vertical-component instru- 
ments with results not yet entirely satisfactory, and improvement 
of time control of recording drum and absolute time control €or 
all stations. Though the desired rontrol from a master clock at 

recordin time signals three times a day at  all stations an (ifla*' of the Of 
Pasadena has not yet become a possibility, the adopted 

satisfactory substitute. 

The program for precise leveling is similar. 

same co c f  e message at the beginning of each hour has proved a fairly 
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Diiring the autumn of 1929 a conference of seismologists w a s  hcld 
at Pasadena to  study the program and suggest improvements and 
:idditions. 

OTHER INSTITUTIONS 

Harvard University, Cambridge, Mass., has installed two com- 
ponents of the hililne Shaw seismograph. 

Rias.;achusetts Institute of Trchiiology, Cambridge, Mass., will 
soon ha17c two Wennrr seismomcJttm i n  opimtion at its new st a t '  ion 
near Mnchins, Me. This may he capectecl to be of grwt  v:Lliic in 
recording earthquakes in New England and Can:da, especially in 
view of the Grand I3anks earthquake of November 18, 1929. 

The University of Pittsburgh, Pa., will soon have two components 
of the Wcnrier seisrnometcr in opmition eitlier at tlie new Cathedral 
of Learning or at Alleghsny Astronomic:il 0bserv:hx-y. 

A cooperative statioii of the Aiontana State College at  Bozeman, 
Mont., antl the Coast antl Geotlctic Survey hiis been p1:tnnetl. This 
j s  of sperial interc~st :is being in the region of the severe Montana 
earthquake of 1925. 

Serious interest which is likely to resiilt in the establishment of 
stations exists in New York, North and South Carolina, Minnesota. 
New Mexico, and Oregon. 

While engineering phases of the earthquake problem can not be 
included under geophysics, the fields overlap, and a brief statement 
of present and prospective accomplishment is desirable. The Ameri- 
can Society of Civil Engineers has had a committee on earthquake 
problems, and tlieir investigations have inrluded studies of structures 
which have passed through earthquakes and development of prin- 
ciples of design for all types of structure, including large dams, 
bridges, and factory buildings, all of which have special problems. 
Visits by prominent engineers to the International Engineering 
Congress held in Tokyo, Japan, during 1929, stimiilated interest in 
this subjrct ; ant1 the prospects of tlevclopment of this woi'li, which 
mill cventi~:illy coi~ie iiito ( - 1 0 s ~  toiirli and m i y  help in the solution 
of sonic of tlic problrni+ of tl ic ht lologist, are excellent. There 
h:is been in oper:ition in :in c*q)vrinir~nt:il way a large shaking plat- 
form a t  1,el:ind Stanford T'niversity on which :ill types of structurcs 
inay bc tested. lhiring tlir period the chief attention WRS given to 
+iniul;iting eart1iqu:ikc movements as closely :is possible and to study- 
ing theory of resulting movenient of the platform The California 
Institute of Tecalinology lins also given serious attention to design of 
buildings and structures. 'L'liiis, while the pressure for results is not 
so grrat as in Japan, the prospwbts of treatment adequate to the needs 
of the TJiiited States are very good. 

The Seis~~iologicd Society of Aniri-icn, with hendquarters at  San 
Vrancisco, Calif., and its eastern section have had important influence 
in stimulating interest in seismology from every viewpoint and in 
bringing together those interested. In addition to holding anniral 
meetings the society publishes tlie Billlctin of Seismology, nnd the 
section ihsues Earthquake Notes, a quarterly, which presents notes 
of intrrcst. The section, in cooprration with the Dominion Obsciv- 
ittory of Ottawn, (hnada, st:irted the BilJiography of Seismology, 
which has since become a publication of tlic Ihminion Observutory. 



I+'IGCRE l.-&ismotogical stations of the United States and adjacent Canada. Crwxh:itching indicates areas of special 
investigations of seisn,Sc regions 
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FIGIJIW 2.-Important seisnmological stations in the United States and regions uncier its jurisdietioll 



EARTHQUAKES OF IMPORTANCE 

Thc following earthquakes of importance occurred in or near the 
United States or the region under its jurisdiction : 

- - ___ -- __ - - - __ 
~ -- .. - -- _ -  ~ ___ -___ _______ 

~ ~~ 

North ('srolina.. . . . . . . . - - 
New York .....__._......__ 
Newfoundland.. --.... ~ _ _ _ _  

Date 

Near Asheville. 
Severe east of I3uffalo. 
At sea mar Grand Banks; 

throdghout New ICnglnntl. 

M a y  7,1927 
June 1, 1927 
Oct. 24,1927 
Nov. 4, lb27 
June 21,1928 
Nov. 2,192x 
Aug. 12, 192!J 
Nov. 18,192Y 

Missouri.* _.__.____._ .. .... I Felt over 5 States. 
New Jersey.. . -...-.. . . . . .. Near Long Hrunrh 
Alaska. southemtern ..... ..I ('ahlcs hroke. 
Southern Califorriia -..... ..I Near h i n t  Conceiicion 
AIIISIW, ~~ _............---. I I'rince William Uoumi. 

cables broke; tidal wave 

The following is a list of seismological stations with indicatioii 
where new or improved instrunients have been installed or will be in 
the near future. (See figs, 1 and 2.) 

LIST OF TELESEISMIC STATIONS 

Ann Arbor, Mich- - - - - - - - - - - - Astrorioniical Observatory, University of 

Balboa, Panama Canal Zone- - - Chief Hydrographer. 
Brrkelcy, Calif.'.. - - - - - - - - - -. - - Uiiiversity of California. 
Bozcman, Morit - - - - - - - - - - -. - - University of Montana. 
Buffalo, N. Y.1- - - - - - - - - Caiiisius Collegc (Jesuit). 
Cambridge, Mass.'_ - - - - _ _  - _ _  - - Hnrvard University. 
C1iarlottesville, Va.1- -. -. -. -. . - IJriivcrsity of Virginia. 
Chicago, 111.l - - - - - - - - -. - - -. . - - Chicaqo 111iivcrsity, Coabt arid Gcodetic Survey 

(U. 8. Weather B u r w u ) .  
Do- - - - - - - - - - - - - - - - - - - - - - Loyola University (,Jesuit), 

Cincinnati, Ohio 1- - - - - - - - -. - - - St. Xavier College (Jesuit). 
Clcvelnnd, Otlio- - - _ _ _  - - - - - - - - - 8t. Igiiatius College (Jcbuit). 
Denver, Colo- - - - - - - - - - - -. - - - Yac rcd  Heart College (Jcsuit) . 
Fuirbariks, Alaska 1 _ _ _ _ _ _ _ _ _ _ _  A. A. C. & 8. of M., Cwmt and Geodetic 

Guam, Marianas Islarid. ._ - - - Weat lirr Burcaw, Philippinc Idands. 
IIo~ioluln, FIawuii - - - - - - - - - Uriivcmity of Hawaii, Coast and Geodetic 

Gurvcby . 
Machias, Me.'- - _ _  - - - - - - -. -. - - Mnsmchiisc*tts Institute of Technology. 
Manila, P. 1.'- - - - - - - - - - - - - - Weather Durcau, 1'liilil)pine Islands. 
Milwaukrc, Wis- - - - - - - - - - - - - Marquettc liniversity. 
Mobile, Ala- - - - - - - - - - - - - - - - - Sprirrg Hill c'ollcgc (Jesuit). 
Mount Iia~iiilton- - - - _ -  - - - - - - - - Lick Observatory.. 
Ncw Ilavcw, Conn- - - - - - - - _ _ _  - Yale Univcmity. 
New Otleaiis, La. - _ _  - - - - - - - - - - Loyola University (Jesuit) . 
New York, N. Y.1- - - _ _  - - - - - - - - Foidliam University (Jcsuit). 
Pasadena, Calif.'_ - _ -  - - - - - . -. - Carnrxgie Institution of Washington and Cali- 

Pittsburgh, - _ _ _ _  - - - - - - - - - University of Pittsburgh. 
Santa Clara, Cal i f . '_-_-_--  - _ -  University of Saiita Clara (Jesuit). 
St. Louis and Florissant. M0.I- - - St. Louis linivcrsity (Jcwit). 
San Juan, 1'. R.'__________ _ _  - Coast and Goodetic Survey. 
Scattlc, Wash. - - - - - - ._ - - - - - - Dcp:trt~rwrit of Chology, University of Wash- 

Sitka, Alaska I -  - - - - - - - - - - - Const t i i d  Geocletir Survey. 
Spokane, Wash - - - - - - - - 
Tucson, Ariz.I- .______________ Coast and Geodetic Survey. 
Washington, D. (3.'- - - - - - - - _ _  - Georpctowri University. 
Worcctitcr, Mass - - - - - - - - - - - - - 1rol.v Cross Collvgc (Jesuit). 

Miehigau. 

s u r  vcy . 

fornin Institute of Techrioloyy. 

ingtoii. 

- - - (hnz:~ga University. 

'New or improved inatallations have been lnntlc or have becn ordered. 


