
Hale & the Birth of                                             
Modern Seismology  

By Robert Anderson
On  July  6th,  I  happened  to  be  standing  under  the 
Observatory’s  100-inch  Hooker  Telescope  when  the 
seismic  waves  from  the  magnitude  7.1  Ridgecrest 
earthquake rolled through. We were just about to start a 
night of observing the Universe, when the massive cement 
pier  below started  moving  back  and  forth  beneath  our 
feet, suddenly reminding us of our own planet. The ripples 
moving  by  did  not  pack  the  violent  acceleration  of  a 
nearby  “Big  One,”  but  definitely  signaled  a  substantial 
quake somewhere in the region. The shaking lasted long 
enough  to  appreciate  the  telescope  dome  creaking  in 
response and the utter stability of the telescope’s mount. I 
felt surprisingly safe beneath the hundred tons of moving 
parts  above  me.  Indeed,  the  only  earthquake  “damage” 
that Mount Wilson’s big telescopes have suffered over the 
years is a slight shift in their polar alignment away from 
true celestial north. The mountaintop granite, presumably 
along with the rest of the San Gabriels, has  been rotated a 
tiny  bit  by  local  shocks,  the  1971  Sylmar  quake  in 
particular. (The telescopes can be realigned, but it is not 
an easy thing to do nowadays.) 

The  July  6th  tremor  was  a  good  reminder  of  Southern 
California’s  inevitable  seismic  hazards,  and  it  motivated 
me to delve deeper into the connections between George 
Ellery Hale,  the founder of  Mount Wilson Observatory, 
and the advent of modern seismology. 

Mount Wilson is Open to Visitors 
Weather and roads permitting, Mount Wilson Observatory will be open every day. 
Come  on  up  to  the  mountain  to  enjoy  the  beautiful  weather  and  uplifting 
surroundings! The Cosmic Café is open Saturdays and Sundays, 10 a.m. to 5 p.m., 
offering a variety of fresh-made sandwiches and other treats. The Café also sells 
National  Forest  Adventure Passes  and tickets  for  the weekend walking tours  at 
11:30 am and 1:00 pm. On other days the pass can be purchased at the gas station at 
the bottom of the Angeles Crest Hwy. Check our website at mtwilson.edu for 
upcoming events and telescope rentals. See you on the top!A
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Saturday Evening, October 19 
 The Monster at the Center of our Galaxy 

A talk by Dr. Andrea Ghez, professor of physics and 
astronomy at UCLA, followed by a chance to look 

through the famous 100-inch Telescope

Mount Wilson founder, George Ellery Hale, helped start 
the Seismological Laboratory, where the world’s first 
network of seismographs to monitor local tremors was 
built. Originally staffed  by Carnegie funded scientists, it 
rapidly became the global “epicenter” of earthquake 
studies, before being transferred completely to Caltech.



The  Mount  Wilson  Institute 
operates  Mount  Wi l son 
Observatory  on  behalf  of  the 
Carnegie  Institution for  Science. 
Mount  Wi l son  Ins t i tute  i s 
dedicated  to  preser ving  the 
Obser vator y  for  sc ient i fic 
research  and  fostering  public 
appreciation  of  the  historic 
cu l tura l  her i ta ge  o f  the 
Obser vator y.  Reflect ions  i s 
published quarterly by the Mount 
Wilson Institute. 

INFORMATION 

For  in format ion  about  the 
Observatory,  including  status, 
activities, tours, and reserving 60-
inch and 100-inch telescope time, 
visit our website:

        mtwilson.edu
✰ 
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(Inset) Astronomer Edwin 
Hubble at the Newtonian focus 
of the 100-inch telescope on 
Mount Wilson, circa 1923. 

         A B O U T   U S

Help Sustain the Observatory 
The Observatory receives no regular support from government or 
institutions.We rely on donors, a few small grants, and the revenue from 
our telescope nights to fund our continued operation.You can help 
ensure the continued operation of this world class, science heritage site 
with your tax-deductible gift. We welcome donations of any size!Visit 
mtwilson.edu for information on how to support the Observatory 
through donations, memberships, or volunteering. Thanks.

NEWS + NOTES 

FINAL 2019 CONCERTS AND TALKS AT 
MOUNT WILSON OBSERVATORY 

We have two “Saturday Evening Talk and 
Telescopes Nights” remaining this year. 
The next one, on October 19, will be The 
Monster at the Heart of Our Galaxy, 
by Dr. Andrea Ghez, Professor of Physics 
and Astronomy at UCLA. As with all the 
lectures, it will be followed by viewing 
through the 100-inch Telescope. The last 
talk of the year, on Saturday, November 9, 
will be Europa Clipper Mission: 
Exploring a Potentially Habitable 
World, by Dr. Robert Pappalardo, the 
lead scientist on the mission at NASA’s 
Jet Propulsion Laboratory. Our last 
concert of the year will be on Sunday, 
October 6, and will feature Mozart and 
Brahms Quintets for Clarinet and strings. Come 
enjoy the amazing acoustics of the 100-inch 
Telescope dome. Visit us at mtwilson.edu for more 
information.

LOOK THROUGH OUR TELESCOPES 

The 60-inch & 100-inch telescopes provide incredible 
views of some of the most beautiful objects in the 
night sky, and are the largest in the world accessible to 
public viewing. For information on how you can 
reserve time, available dates, fees, and make 
reservations — visit mtwilson.edu and click on the 
“Observing” tab at the top. Look through the telescope 
that astronomer Edwin Hubble used to discover the 
expanding Universe!

Don’t Want to Miss anything? 

Subscribe to Mount Wilson Observatory News for 
updates on concerts, lectures, public telescope nights, 
and other events. Sign up at mtwilson.edu
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The supermassive black hole that lurks at the 
center of our Galaxy will be the topic of the Talk 
and Telescopes Night at the  Observatory on 
October 19. Credit: NASA- JPL/Caltech.

Our last lecture, on November  9 
will focus on Europa, Jupiter’s 
watery moon. Credit: NASA/JPL



 

 

The Centennial of Edwin Hubble’s 
Arrival at Mount Wilson 1919-2019 
One hundred years ago, on September 3, 1919, 
Edwin Hubble arrived at Mount Wilson Observatory.  
It was a brilliant match of man and institution. My 
grandfather and director of the Observatory, George 
Ellery Hale, was not responsible  for it, however. 
That credit goes to the assistant director Walter 
Adams who was looking for promising astronomers 
to staff the soon to be finished 100-inch telescope. 
He had heard of Hubble, who was finishing his Ph.d. 
at the University of Chicago’s Yerkes Observatory, 
and recommended him to Hale. After a little vetting 
of his own, Hale sent an offer to Hubble on 
November 1, 1916 to come work at Mount Wilson for     
$1,200 a year, upon completion of his dissertation. 
Hubble presumably accepted the offer immediately, 
but wrote Hale on April 10, 1917 to request a 
deferment in order to enlist in the army, a condition 
that Hale gladly accepted.

A few years after his arrival, Edwin Hubble’s work 
revolutionized our understanding of the Universe. 
As the centennial of his proof that “spiral nebulae” 
are in fact distant galaxies like our own approaches in 
2024, we are making great strides to improve the 
Observatory’s ability to handle an increasing number 
of visitors. But we cannot do it without help from 
our growing community of supporters. As many of 
you already know, we receive no regular support from 
any level of government or from institutions. And 
due to our charter the grounds are to be kept free 
and open, so we cannot charge admission.

Last year many of our friends helped us with our 
triple match to raise funds for new public restrooms 
near the telescope domes where we need them most. 
This project, along with other improvements, will 
make the Observatory more enjoyable for our many 
visitors, school groups in particular. We have begun 

the design phase, but we need to raise more money 
to cover the expense and begin construction. 

I hope that you value what our staff of dedicated 
volunteers have achieved over the last few years to 
expand the Observatory’s programs. Please consider 
going to our website (mtwilson.edu) to join us as a 
member or make a donation to our Fall fundraising 
drive. We appreciate your support, and thank you!

Sincerely,

Sam Hale 
Chairman of the Board of Trustees 
Mount Wilson Institute

A LETTER FROM  
SAM HALE, CHAIRMAN  OF 
THE BOARD OF TRUSTEES 

3REFLECTIONS SEPTEMBER  2019

Edwin Hubble’s first photo taken on Mount Wilson on 
October 19, 1919 with a 10-inch telescope. His target 
was Orion. The three bright belt stars are overexposed 
as he was probably focusing  on the Orion’s nebula near 
the bottom. Credit: Carnegie Observatories.



It  seems  that , 
among his many other achievements, he played a critical 
role in establishing the “Seismological Laboratory,” one of 
the  world’s  preeminent  centers  for  the  study  of 
earthquakes, now jointly run by Caltech and the United 
States Geological Survey.

Hale  had,  of  course,  specialized  in  astrophysics  with 
phenomenal success, but his scientific interests were wide 
ranging.  He always  had an eye out  for  opportunities  to 
advance  science  in  other  areas.  And  having  moved  to 
California to set up the biggest telescopes in the world, it 
was only natural that he would have a strong interest in 
the  phenomenon  of  earthquakes.  Nevertheless,  the 
research program he helped set up shifted the center of 
modern seismological research from Europe to Southern 
California—just as he brought the center of astrophysical 
research here. The “weather” is good for both.

Hale’s  role in founding the earthquake program evolved 
from an association with Harry O. Wood, a seismologist 
who had studied the San Andreas Fault after the 1906 San 
Francisco disaster and the smaller local quakes associated 
with  Hawaiian  volcanoes.  Hale  knew  Wood  from  his 
administrative  job  at  the  National  Research  Council  in 
Washington.  D.C.  (which  Hale  set  up  during  WWI to 
coordinate the government’s scientific research). In 1916, 
Wood  wrote  a  paper  outlining  the  need  to  set  up  a 
network  of  seismographs  to  record  local  earthquakes, 
preferably  in  Southern  California  where  the  next  “Big 
One” might occur sooner than in the north. 

Since  its  inception,  the  Carnegie  Institute  had  a 
Department  of  Terrestrial  Magnetism,  tasked  with 
investigating  Earth.  Seismology  had  been  on  its  list  of 

things  to  study,  but  only  after  peace returned following 
WWI did things start to happen. In 1921, the Carnegie 
Advisory  Board  on  Seismology  was  formed  with  eight 
prominent  scientists.  One of  them was  John Anderson, 
the  Mount  Wilson  physicist  and  instrument  designer 
recruited by Hale had from Johns Hopkins University. He 
was the expert on making diffraction gratings to spread 
starlight  into  spectra—a  key  to  advancing  astrophysics 
(see  the  September,  2017,  Reflections  archived  at  our 
website).

Critical  to  building  a  seismic  network  to  record  and 
pinpoint local tremors was the need to design a new kind 
of seismograph. In the 1880s British scientists working in 
Japan developed the first practical research seismographs. 
They were great at picking up the longer period waves of 
distant, big quakes around the globe, but they were not 
good  at  registering  the  shorter  period  waves  of  local 
quakes.  These  seismographs  used  heavy,  weighted 
pendulums  to  record  the  waves.  The  inertia  of  the 
pendulums held  them more or  less  steady as  the frame 
they  were  mounted  in  moved with  the  ground.  Various 
methods were developed to record the relative motion of 
the pendulum with respect to the mounting.

Modern Seismology — "om page 1`
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Working for Carnegie Institution, Harry O. Wood set up 
the first local seismic monitoring network in the world in 
Southern California. One of the six original stations was 
on Mount Wilson. Now, there are more than four hundred.

The Anderson-Wood torsion seismograph, built in the 
early 1920s, made local seismic monitoring networks 
possible. The key was a small copper rod suspended 
from a vertical wire (just visible between the blocks of 
wood) which would twist as the seismic waves rolled 
past. The box to the right would record the light 
reflecting off a small mirror attached to the wire. 



An entirely new design was needed that would be sensitive 
to the higher “pitch” of local quakes. As luck would have 
it, during WWI, John Anderson had designed extremely 
sensitive instruments to detect vibrations emanating from 
submarines. These relied on torsion; the vibrations twisted 
a  small  mass  suspended on a  delicate  wire  allowing the 
signal  to  be  detected.  Anderson  suggested  this  same 
principle  might  make  a  good  short-period  seismograph. 
Working  with  Wood,  the  expert  in  seismic  waves, 
Anderson had two of the new instruments completed by 
January  1923.  Instead  of  relying  on  a  heavy  mass,  their 
design  had  a  cylinder  of  copper  just  2  millimeters  in 
diameter and 2 centimeters long suspended on a taught 
wire that could twist freely as seismic waves jostled it. A 
small mirror attached to the wire reflected a beam of light 
onto photographic paper to record the seismic waves. The 
1923 Carnegie Yearbook reported: “An instrument of the 
utmost simplicity,  adaptable to the measurement of  any 
one of the three components (or axes) of movement and 
capable of detecting short waves as well as long ones, has 
been perfected in a remarkably short time.” 

The  two  Anderson-Wood  seismographs  recorded  many 
local,  barely  perceptible  quakes  in  Southern  California, 
but also managed to register the great Kanto quake that 
hit Tokyo on September 1, 1923. They found that the new 
instruments  were  tunable  to  a  wide  range  of  seismic 
waves, as well as lightweight and easy to transport.

With the success of the new seismograph, Hale saw the 
opportunity  to  build  the  network  that  Wood  had 
envisioned. On June 8th, 1924, he wrote excitedly to John 
Merriam, the second president of the Carnegie Institution 
and a paleontologist (best known for his research of the 
mammals trapped in the La Brea Tar Pits located in Los 
Angeles). “This (new instrument) would seem to open up 
an entirely new field of research geology, and may well be 
epoch-making in the development of that science.” Hale’s 
normal  inclination  was  always  to  think  big.  After 
considering the possibilities for funding a seismology lab, 
he  concluded  that  “the  only  way  in  which  an  effective 
appeal  can  be  made,  however,  is  to  plan  a  Department 
fully comparable in importance, both for advanced study 
and  research,  to  the  Departments  of  Physics  and 
Chemistry;  and donors would be especially  attracted by 
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A “Who’s Who of Seismology” met at the Pasadena lab in 1929.  Front row left to right: Archie King, L.H. Adams, 
Hugo Benioff, Beno Gutenberg, Harold Jeffreys, Charles Richter, Arthur Day, Harry Wood, Ralph Arnold, John 
Buwalda. Top row: Alden Waite, Perry Byerly, Harry Reid, John Anderson, Father  J.P. Macelwane. Photo: 
Carnegie Observatories



the possibility  of  developing seismological  research as  a 
vital factor of the Department’s study of the geology of 
Southern California.” The rest of Hale’s letter details his 
scheme for creating,  with seed money form Carnegie,  a 
Department  of  Geology  at  Caltech,  which  was  
established  in  1926.  The  Seismological  Laboratory  itself 
was founded in 1928, with Caltech providing the buildings 
and  Carnegie  supplying  the  operating  funds  and  staff. 
(One of their earliest hires was a physicist named Charles 
Richter, of scale fame.) It was sited to the northwest of 
the main Caltech campus in the San Rafael Hills, where 
granite  bedrock  offered  a  more  suitable  site  to  install 
seismographs. One of the first seismic stations added to 
this central station was on Mount Wilson.

In 1929, a meeting of the world’s leading seismologists was 
held at the lab. Among those attending (see photo, page 5) 
were  Wood and  Anderson.  But  also  present  were  Beno 
Gutenberg,  the  renown  German  seismologist  who  was 
being courted to lead the new lab,  and Hugo Benioff, a 
native  Angeleno,  who  had  worked  summers  as  an 
astronomer at Mount Wilson Observatory.  And of course 
Richter  was  there,  the  seismologist  who would  become 
famous  for  his  scale  quantifying  the  strength  of  an 
earthquake. Interestingly, Richter had considered a career 
in astronomy, so he was familiar with the logarithmic scale 
for  the  enormous ranges  in  stellar  luminosities.  But  for 
earthquake strengths which also vary greatly, he chose to 
have an ascending scale rather than the stellar magnitudes 
which  rise  as  stars  get  fainter.  Richter  could  not  have 
developed his scale without Wood’s Southern Californian 
network of torsion seismographs. 

After a period of joint administration, the lab was turned 
entirely  over  to  Caltech  in  1937.  Today  it  is  jointly 
administered  with  the  United  States  Geological  Survey 
and it has a network of hundreds of seismic stations across 
Southern California. We rely on it for the best assessment 
of  the  seismic  hazards  we  face,  as  well  as  realtime 

information on shocks as  they occur.  The Seismological 
Laboratory  has  enabled  the  development  of  the  Shake 
AlertLA app  for  cellphones  which  will  give  a  few  vital 
seconds of warning after a major quake occurs. The lab can 
be  added  to  the  list  of  institutions  and  “observatories” 
that George Ellery Hale helped found. 

The July 6th tremor was a reminder, but on my geology 
talks  for  Mount  Wilson  STEM programs,  I  always  end 
them by telling the students that I doubt their families are 
adequately prepared for the next large earthquake to hit 
Los Angeles. Someday, we will find out how well our big 
telescopes were built when the San Andreas Fault ruptures 
along  a  150  mile  stretch  running  just  18  miles  to  the 
northeast.  There  are  many  potentially  more  dangerous 
faults under the city, and as Richter once declared “Only 
fools, liars, and charlatans predict earthquakes.” It remains 
true today.  All  we can do -  the least  we can do -  is  be 
prepared for  the aftermath.  So thanks in part  to Hale’s 
foresight,  here  is  Caltech’s  Southern  California 
Earthquake  Data  Center’s  webpage  for  information  on 
earthquake preparedness:

scedc.caltech.edu/earthquake/
preparedness.html
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Surpassed by more modern instruments, this vertical  
seismograph  in the Mount Wilson station is no longer 
hooked up. Remarkably, it was designed by 
seismologist Hugo Benioff, who began his career as an 
astronomer working at Mount Wilson Observatory.Mount Wilson’s seismological station, built in 

the 1920s, was one of first in the SoCal network. 
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Volunteer of the Year Award! Engineer Gale Gant

For more information on joining our Volunteers please visit mtwilson.edu

The Observatory wishes to recognize all our hard working volunteers, yet some stand out for all they contribute. So 
our very first Volunteer of the Year Award goes to our engineer, Gale Gant. 

Gant first trained as a docent in 1998. The following year, he and Bill Ramsey volunteered to clean and restore the 
Michelson-Pease interferometer, now on display in the CHARA exhibit hall. Gale also used his electrical 
engineering expertise to help CHARA with its state-of-the-art interferometer array by designing and building major 
parts of the remote control system for its six domes and their shutters. 

A few years later, Gant started volunteering more directly, producing a brochure for the Observatory, an accurate 
map of the grounds, and public display boards that give the history of each telescope.

In 2004, Gale began coordinating private tours on the mountain and training new docents (two big jobs he still 
tackles). At this time, he also joined the engineering team to upgrade the control system of the 60-inch Telescope. 

In 2012, he and that same engineering team began the big task of upgrading the 100-inch Telescope control 
system. Completed in 2017, this redesign made the famous telescope more reliable and easier to use for public 
observing sessions. Rentals of the two big telescopes are the main source of revenue for the Observatory. 

Gant is passionate about the longterm success of the Mount Wilson Institute, which has come a long way during his 
tenure as a volunteer, partly due to his dedication. He is currently documenting all the engineering upgrades for 
future caretakers of our unique telescopes and is investigating another improvement to the 100-inch telescope: an 
autoguiding system that will correct for small aberrations in the telescope’s tracking (this will greatly improve the 
telescope’s ability to do scientific research in the future). And this year he and the other engineers (Bill Leflang, Ken 
and Larry Evans) have been conducting special, “behind-the-scenes” engineering tours, with hopes of attracting a 
few new volunteers with engineering skills. 

Gant’s first exposure to astronomy came from books his uncle gave him. In high school, his dad helped him build a 
“really crummy” telescope from simple lenses. It had all kinds of aberrations, but it was good enough to reveal 
Jupiter’s bands and moons and the rings of Saturn. Now he gets to play with what was the biggest telescope in the 
world from 1917 to 1949. 

Thank You Gale for Your 
20 Years of Dedication!

Perched on the “diving board” once used 
by astronomers to position themselves 
in front of the Cassegrain focus, Gale 
Gant works on the control system of the 
100-inch Telescope.



WELCOME, VISITORS! 

Welcome hikers, bikers, star-gazers, visitors of all interests! The 
Observatory is open from 10:00 a.m. to 5:00 p.m. daily on 
weekdays. On Saturday and Sunday the gates open earlier at 
8:30 a.m. The Cosmic Café at the Pavilion is open on the 
weekends only from 10:00 a.m. to 5:00 p.m. and sells fresh-
made sandwiches and Observatory memorabilia.

WALKING TOURS WITH A DOCENT
On weekends only two-hour public tours of the Observatory start 
at 11:30 a.m. & 1:00 p.m. Meet at the Cosmic Café to buy a ticket 
or go online. Guests on these tours are admitted inside the historic 
100-inch & 60-inch telescope domes. Note that private tours are 
available all year long, weather permitting (see below). 

PRIVATE GROUP TOURS
Group daytime tours are available on any date. Advance notice and 
reservations are required and a modest fee is charged. For more 
information, please visit www.mtwilson.edu/private-group-tours

LOOK THROUGH THE TELESCOPES 

Mount Wilson’s historic 60-inch telescope and 100-inch telescope 
are available for public viewing of the night sky. For details, fees, 
etc., on scheduling a viewing session, see www.mtwilson.edu. 

PARKING AT THE OBSERVATORY
The U.S. Forest Service requires those parking within the Angeles 
National Forest and the National Monument (including the 
Observatory) to display a National Forest Adventure Pass. For 
information, visit www.fs.usda.gov/angeles/. Display of a National 
Parks Senior Pass or Golden Age Passport is also acceptable. The 
$5 pass can be purchased at the mountain on weekends.

HOW TO GET TO MOUNT WILSON OBSERVATORY 

From the 210 freeway, follow Angeles Crest Highway (State Highway 2 
north) from La Cañada Flintridge to the Mount Wilson–Red Box Road; 
turn right, go 5 miles to the Observatory gate marked Skyline Park, and 
park in the lot below the Pavilion. Visit the Cosmic Café at the Pavilion,   
or walk in on the Observatory access road (far left side of parking lot) 
about 1/4 mile to the Observatory area. Note: The road is OPEN.


