CHAPTER XVIII

HISTORY OF
THE UNIVERSITY OF SANTA CIARA SHISMOLOGICAL STATION

SANTA CLARA, CALIFORNIA

By Bdwerd Shipsey, 5. Je

Tditor's Notele—=-Reverend Edward Shipsey, S. J., is Chalw-
man of the English Devariment at the University of Santa
Glara and Faculty Adviser of The Owl, an undergraduate
1iterery magazine. He wishes to aclmowledge extensive help,
especially in gathering and verifying materlal, received
from Reverend John A, Weber, S. J,, Director of the Stationg
Mr. Albert J. Newlin, Former Divector; Mr., Ignazio Vella and
Mr, George G, House, undergraduate history majors. The text
was carefully checked by Father Weber and Doctor Newlin.

Santa Olava, California, and Farthouakes = There are two rea=-

sons why & seismological station is appropriate at Santa
Ciaras 14 1lies in Galifornia, a lknown earthquake country; it
is situated near and between the San Andreas end Hayward

Faults,

The San Andreas Fault or Rift may be traced for
more then 500 miles exéept for short dlstances vhere it is
under the ses at the northern end. It can be traced from
Point Reyes, 46 miles northwest of San Francisco, through
Galifornia in a southeasterly direction until it is lost in
the Colorado Desert., North of Point Reyes, its relation %o
a fault or faults between Polnt Reyes and Telegraph H11ll

(nesr Bureka) in Humboldt County, Northern California, is

not elear,
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The Sgn Andreas Fault or Rift is that fracture of

the earth's erust which (Mecelwane, When the Earth Qualkes,

Po 26) "follows an old belt of dislo@at’ionB a fault zone
marked by typleal rift features, which are particulsrly well
developed in the San Andres! Valley on the San Francisco
Peningula.and which bave therefore given to this striking
geomorphic feature the name of the San Andres Rift., It is
one of the major tectonic or structural lines of Californis.
Its gelsmle activities go back at least to late Tertiary
times, IMarthquakes are known historically to have recurred
on 1t,"

The Hayward Fault is located on the east side of
San Franciseo Bay, nearly parallgl to and some elghteen
miles from the San Andreas Fault. It is thought to be twenty
to forty miles in leﬁgths Santa Clara, fifty miles southe
east of San Francisco, lies between these two faults,

California's earthquake activity, then, begins
"ot least in late Tertlary times." In historic times, 1769
is the beginning date, In that year the first (Portolals)
overland expedition of exploration and-colonization reached
Californie, coming overland from Mexico, It also produced

the first earthquake record, Father Juan Crespi, chaplain

"The correct Spanish nsme would be, of course, San Andres,
but the eurious American corruption (San Andreas)
hag become so rooted in the literature that it will
probably be retained." Macelwane, op. cit. pp.

PPe 95-96




and dlarist, veports in non-technical lenguage: "It lasted
about half as long as an Ave Maria, and about ten minutes
later was repeated, though not violentlyg”z The place was

Tl Rio de Jesus de los Temblores, now the Santa Ana River

in Southern California: the date, July 28, 1769, The Indlans,
also, told the Spaniards many stories of former earthquakes up
and down the state: even told of sea water ilssulng from cracks

made by them, (Bancroft's Works, Vol. I, p. 554)

An early Fnglishespeaking traveler to Californla reportss A
Oalifornian would hardly peuse in a dence for an earthquake
and would renew it before the vibrations ceased." (Hunt,

(alifornia and Californians, p. H46)

Between the first vecord in 1769 and the San Frane
cisco Esrthquake of 1906 many earthquakes are known to have

oceurred, The Bulletin of the Seismological Society of

America, Vol. 29, uses 107 pages in listing them and com-
"menting on the evidence for them., Three are classlified as
major earthquakes: those of October 21, 1868, Hayward,

Alameds Countys Msreh 26, 1872, Owens Valley, Inyo Countys

and April 18, 1906, Central Coast Reglon.

Sants Olara and Earthguakes = Santa $lara has been a con=

stant part of this history. IThe Barthquake History of the

United States, Part II, of the Coast and Geodetlc Survey,

mentions earthquekes in 1812, 1813 or 1815, 1818, and 1822

2
Ceughey, California, p. 129; Bulletin of the Seismological

Soclety of America, Vol. 29, p. 21
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which demaged the Sente Clava Mission Church. Colligan, The

Three Ghurches of the Sante Clare Mission, (1921) p. 6, says:

"The church was destroyed by an earthquake in 1818 and the
Fathers chose to build enew on the site whiéh the present
Ghureh occupies, ¥

But it was the great earthquake of 1906 which ied
Senta Olara to pass from a casval to & technical observer of
es.rthquakes., This transition is associated with the name of
Reverend Jevome Sixtus Riecard, S. J,, who had done some work
at Johné Hopkins and Oreighton Universities. Alrgady intey~
ested in astronomy and meteorology, he took the occasion of
the great local earthquake to add seismology to his fields
of interest.

Directors of the Station - It has been thought best at this

point to éive a biogravhical sketch of each of the Directors
of the Santa Clara Station; then to explain why the present
6bsefvatory ig called the Ricard Observatory, and glve a
technical desecriptlon of the Station., The preceding nar-
rative will be resumed after that. There have been five
dirvectorss:

Reverend Jerome Sixtus Ricard, S. J.
(1850-1930)

Founder of the Station and Director
from 1907 to 1930

Reverend Jervome Sixztus Ricard, 5. J,, was

born June 21, 1850, in Plaissians (spelling
uncertain), Duis-les-Baronnies, Department of
the Drome, Diocese of Valence, France:; entered
the Soclety of Jesus in Monaco, June 1, 1871,
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ordained at Woodstock, Maryland, on August 29, 1886; made
nis last vows as a Jesuit on February 2, 1891, at Santa
Clara; dled at Sante Clara on December 8, 1930, Father
Rieard was ordained by His Eminence, James Cardinal Gibbons,
Aychbishop of Baltimore.

Doctor Albert Joseph Newlin
(1888 = ==-)

Associate of Father Rleard, 1907-1918
Assistant Director, 1918-1932
Divector, 1932-~1941
Assistant Director, 1941-1948

Albert Joseph Newlin, devoted associate of Father
Ricard, was born in New York City in 1888; ceme to Cali-
fornia while very young, his family talking up residence in
San Francisco; entered Senta Clare in 1907 for his last
years of high school and was graduated, B.S,, 1913; LL, B.,
1914; J,D., 1916; served in France with the AEF as o mete-
orologist until his return in 1918, In 1934 he completed
a lengthy study of microseisms (unpublished) in recogni-
tion of which the University conferred on him the D. Se.
Mr, Newlin's time gilven to the seismological and meteor-
ological instruments of the Observatory was given after
hours and on holideys from his legal studies, legal ac-
tivity, duties as a public offlcial (Clerk of the Superior
Court, County Clerk). He continued to care for the rec-
ords until forced by illness to give over in 1948,

Reverend Jemes Bernard Henry, S5, J,
(1895-1938)
Aspistent Director, 1928-~1930
Director, December (1930) - Mareh (1931)

Tather Henry was born in Sacvamento, Californla, August 20,
1905; entered the Jesuit Order at Los Gatos, Callfornia,
July 15, 19123 was ordained in Woodstock, Maryland, June ik,

1926, He veturned to Santa Clare in July, 1928 and re-
mained until Maweh, 1931, when ill health forced him to re-
8ign as Divector of the Stetion. He dled, after a severe
operation, in Los Angeles on August 31, 1938,

Reverend Raymond Joseph Buckley, S. J. (1898 = —=-)
Director, April (1931) - December (1932)

- Father Buekley was boxn in San Francisco on November 21, 1898;
entered the Order at Los Oatos, California, July 15, 1916;
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was ordeined at Weston, Massachusetts, June 18, 1930, He
hag for many years been on the staff at the Universiiy of
San Francisco,

Reverend John Anthony Weber, 5. J,
(1906 = —=-)
Divector, 1941 to the present

Tather Weber was born in Oakland, Californie on October 31,
1906: entered the Order at Los Gatos, California, on De-
. cember 15, 1925; was ordained at Woodstock, Maryland, on
June 21, 1939, He returned to Santa Clara in the summer
of 1941 and has been Director of the Station since then,.

The Knights of Columbus Rieard Memorial Observatory - The

name of Father Ricard ls of pertinent interest in this hise
tory because of his relation to seismology., ZFather Ricardls
principal interest, however, and the source of his wide-
spread public seclaim in California and on the West Coast,
lay in meteorology rather than in seismology, For many
vears he issued weekly, and iater‘monthly, even seasonél
forecasts of Californis and West Coast weather, rainfall
especially, He believed that he had established a relatlon
between sunspots and earth weaﬁhere

The Knights of Columbus Ricard Memorial Observas~
tory, in which the selsmological instruments are now housed,
was begun in 1927, finished in 1928, The funds for its
building were raised in a Statewide campaign by Californis
Knights of Columbus in recognition principally of Father
Ricard's veputation as a forecaster of California rainfall,

In o reglon of meager and unceriain rainfall, foreknowledge
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of rainfoll becomes precious. The Enights of Columbue
wished to gee the aging "Padre of the Ralus" move his
telescopes, hié W@ath@r‘instrumeﬂtg, and hig selismographs
from "the plcturesque vine-clad shecks", in which they hed
long been placed, into more becoming, commodious and use-
ful quarbers. The '"New Observatory' was completed about
two years before the old gentleman's death.

Technical Degeription of the Station - The eurvent Bulletin

listing member stations of the Jesuit Seismological Associe~
tion of the Unlted States has the following eniry for the
Santa Olars Stations:
Senta Olara
(inaugurated 1909; expanded, 1929)

Iatitude: geographical 37 degrees 21! N; geocentric,
37 degrees 10! N, ,

Iongitude: 121 degrees 57' W, Altitude: h = 28 m;
Hmhaulﬁﬁ@

Lithologie foundation: sand and gravel

Seismographs: Galitzin-Wilip ENZ, Wood-Anderson short
period IN,Wiechert (80 kg) 2

Clocks: GOrimshaw and Baxter (after Mead); Wiechert
Dirvector: Reverend John A, Weber, S. J,

Address:  Ricard Observetory, University of Sente Olava,
Senta Glara, California, U. S, A,

The parenthetical after Mead under the heading
Glocks means "that Mr. L. A, Mead, local Jeweler and
‘elock maker, drew plans and specifications under Father

Ricardls direction which were followed by Grimshaw and




Fother Ricard and Myr. Crowe, President © Dr. Albert C. Newlin in the Barthquake
of the Sante Clara University Student Body Record Library

The 80 Kg. Horizontal Component Wiechert

Reverend Raymond J. Buckley, S§. J. Selsmograph

Dirsctor, 1931-1932

The 80 Kg. Vertical Component Wlischert
Selsmograph

Father Henry with a (alitzin Recording Drun
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Foreground; Wood-Anderson Selsmograph and Recorder
Background: Galitzin North-South Component Seismograph
Reverend John A. Weber, S. J., Present Director looks on.
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Reverand Jerome S, Rlcard, S. J. and Mr. L. A. Mead examine the Grimshaw and Baxter Cleck
(after Mead) at the time of lts installation in the Ricard Observetory, 1929.
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Baxzter in making the eclock: that he worked on it when it
reached Santa Clara from Fngland and mede several modifie
cetlons on it as well ag installing both it and the electric
recording system (1929)., Mr, Mead Lass cared for the Observa
tory clocks for thirty-four yesrs and still continues to do
goll - A, J. Newlin, |

Both the Wiechert clock (installed, 1909) and the
Grimshaw and Baxter (installed, 1929) are still in use in
the selemological station, A 1ongmstanq1ng hope of obtaining
a Shortt Synchronome Clock, or (more recently) an electronic
equivalent, has never been fulfilled,

Records made on the above selsmographs are con-
tinuous as folléws: Wiecherts, continuous from May 6, 1910
to the present; Galitzing, continuous from August 16, 1930
to the present, These two dates are used as subdivisions of
the following narrative, The earliest record on the Wood=
Andersons is that of October 8, 1931, The Wood-Anderson

records are intermittent,.

April 18, 1906 to May 6, 1910 = The great Californis Farthe-

queke of April 18, 1906 wes the occasion which mede intense
Father Ricard's existing interest in earthquekes, In charac=
teristically direct fashion, he set about doing something
about it. By the fall of 1907, he had a homemade seismograph
of sorts in operation. By May 6, 1910, he had the first pro-

fessionally made seismographs (Wiecherts) in operation. The




205

oldest extant record in the Observatory is of that date,
though the instruments had arrived in 1909.

Long a8 was the association of Father Rleard with
earthquake instruments and their records (1907-1930), Mr.
Alvert J, Newlin'e was even longer. Beginning when Father
Rieardts did in 1907, his assoclatlon with the Santa Clara
*Station extends to 1948, a period of forty-one years,

Since My, Newlin's memoxry is the principel, some=
times the only source for the early years, his relation to
geismology at Santa Clara will now be giveﬁ in more detall
than it was in his previously given biographical sketch.

While a student in the College of Arts and Scilences,
and in Iaw, and while FPather Ricard lived (to 1930), he falth-
fully cared for the selsmographs and their records, as well
as fo? the meteorological instruments and their records.

But his monumental fidelity to petty, unrelenting snd pain-
staking tasks went beyond this, Out of devotlon to Santa
Glara and the memory of Father Ricard, in the midst of pro-
fessional obligetions of a very different sortg‘after hours,
holideys or no holideys, he checked the records and kept the
instruments (often at his own expense) "Just as Father Ricard
would have done had he been alive." From the day of Newlin's
preturn from World War I in 1918, until Japusry, 1948, he did
not miss a day, JIllness then forced him to retire.

He presently occuples a poom in the Campus Donohoe

Infirmary whose window looke oubt on the flower beds where
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iiels pletuvesque vine-clad shacks! once were; where a monue
ment to John J, Montgomery stands; and wheve, to the left,
there gligtens the dome of the Knights of Columbus Rlcard
Memorial Observatbory,

Mr, Newlin recalls that in 1907 Father Rlcard
permitted him (then a high school giudent) to ald in cone
gavructing a seismogiraph eccording to suggestions made by
Reverend Joseph M, Nerl, S. J,, Professor of Physiecs,

Tpther Ricard, alded by Mr. Newlin, spent a great
deal to time working om the dual principles of the inverted
and floating pendulum and finally suceceeded ln turning oub
a cyrude selsmograph o which they attempted Vo add an ink
recorder, When this proved lmposgible because the ink kept
splaghing onto the récordsD they insitalled a recorder using
graphite, This instrument was finlshed and working some
time during the fall of 1907,

The first experiment with the homemade selsmograph
was made in.the "Meteorograph Room" in which there was a
siderial clock, Hach of these rested on s conerete pier,
Records méd@ on this seismograph were not only satisfactory;
they were thrilling to beglnners and experimenters.

The records made pre%iously tb May 6, 1910, by

Father Ricard's "earthquake machine! have been lost, What

is known is thisy Father Ricard, working in make-chift quarters

out in what was then known as "The Fathers! Vineyard," s name

derived from Mission days (1777-1851), did not trust his
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records to such flimsy buildings, He kept them very cave-
fullyvin hig living wroom, in the Jesuit Paculty Resldence
Aall, "The Pathers! Building", the studenis called 1t On
the night of December 22, 1909, "The Fathers! Building" was
destroyed by five and with 1t went "Ric's rocordse If Dbe-
tween that date and the date of the fivst preserved selsmo-
gram on the Wiecheris (May ég 1910) any record vemains, there
18 no kmowledge Of Lto No one even knowe what became of the
insbruments thet made the records. In eny case they were the
vesult of domestic and well-intentioned experimentatlion, and
for the most part of historical interest rather than seiens
tific.

In 1909 Santa Clara College along with some ten
or eleven other American Jesulif Universities and Colleges,
received its firsy manufactured seismographs: a palr of
Wiechert (80 kg) INZ vertical and horizontal recorders. At
the same btime an octagdnmshaﬁed frame bullding was constbruce
ted with double walls filled with sawdust insulation to help
atabilive the temperature and humidity. The gelamographs
were placed upon two plers made of concrete, one for the
horizontal selsmograph and one for the verti@ale Ald in

this work was given by Professor John J. MontgomefyB and

-

John J. Montgomery, sometimes referred to as The Father of
Aviation" was a ploneer in the study of aerodynamics
and in experimentling with gliders, who gent aloft the
first heavier then air glider "in controlled f£lizht
and maintalned equilibrium," Vietor Lougheed,
Vehicles of the Air, 2nd ed., Chicagos The Reilly
and Britton Co., 1910, pe. 74l.
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Mr, Joseph R, FPernandes of the Physics Department. It was
located about half way between the Infirmary and the front
door of the present Observatory, Santa Clara became the
fifty-first station in the world which installed Wiechert
seismographs, according to the contemporaneous Company liste

sichness der Institute, etc., an welche wix bisjetzt

unsere Seismographen 1iefertenB

Al though these instruments were received and set
up in 1909, "the first surviviﬁg records made on the Wiechert
Seismographs at the Observatory were made on May 6, 1910,
They were put on the seismographs on May 5, 1910 at 5:50 pem.
and reglstered a tremor at 30 seconds after midnight on May 6,
1910, PST, There are no existing records prior to this date
in the Observatory", - Reverend John A, Weber, S5, J., Present

Director,

May 6, 1910 to Aurust 16, 1930 - The latter date is that of

the first surviving record made on neweyr ingtruments in the
then new selsmographic vault in the present Ricard Observa-
501y,

The period between the two dates of this heading
is one of ecombinuous records on the Wiechert seismographs,
of sending rvecords made 1oea11y out to stationg all over the
world, of correspondence between Father Ricard and selsmole
oglsts elsewhere, notebly Reverend Frederick L. Odenbach,S.J,

in Cleveland and Professor Omori in Japan,
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The year 1928 is the next important year in the
history of the Santa Clara Station., In the summer of that
year the Ricard Memorial Observatory was completed, Réverend
James B. Henry, S. J,, Joined Father Ricard ss Assistent
Director, and the first West Goast‘meeting of the Jesuit
Seismological Association was held at Santa Clara. In the
fall, the underground seismological vault was built, old
instruments transferred, and new instrumenté ordersd under
the dirvection of Fathers Ricard and Henry.

During the week of August 5 - 12, 1928, Jesulis
from seismological stations throughout the United States met
at Santa Clara, The papers and discussions usual at such
annual gatherings were on the program; so were "field trips
to the important structural and seismological features of
éentral Oalifornia," the greater part of the week being "spent
on successive sections of the San Andreas Rift." The words
are taken from the Agenda of the Meeting. Opportunities for
such trips are one of the principal advantages of Sante Clare
as a meeting place for seismologists,

Though the men gathered here were specialiste in
the study of esrthquakes, few of them had felt an earthquake,
Pather Henry, newly returned to Santa Clara, largeheartedly
promiged: "Welll put one on for you while you'lve here." He
was as good as his word, but arranged for it at an awkward
hour: 2 a.m. Some slept throusgh it, some scurried with

bath robes. over pajamas to see the selsmographs in action,




Delegates to the Jesult Seismologlcal Asscelation,

: 1928: Miret Row = Fathers Herr, Odenbach, Riecard,
Stechschulte and Joliat; Second Row = Fathers
O'Conor, Abell, Brunner, Macelwene and Shannon;
last Row = Father Henry, Doctor Newlin, Wather
Tynan, Mr. James Stokley, Professor Lotz

The Ricard Memorigl Observatory

in the San Andpeas Rift near Portola In the San Andvess RIf¢, Olema.
Pathers Shannon, Henry, Herr, Abell Fathers Shannon and. Abell

aud Odenbach (Jesult Selemological (Jesult Selsmological Aggoci=
Association Meeting, 1928) ation meebing, 1928)

In the Sen Andreas Rift near Olema.
Tathers Byunner, Joliab, O'Conor, Stechschulti
wnidentified, Lynch, McCoy, Abell, Tynan end
Henry,

Father Orie L, Abell on the trace of the fauli of
the Tarthquake of 1906; looking southeast in the
San Andreasg RIF{ near Olema.
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In 1909, as we rvelated earlier, an octagon=shaped
frame bullding had beén congitvucted "with double walls Filled
with sawdust Insulation to help stabilize the temperature and
humidity', ¥Father Ricard and Mr, Newlin had often discussed
an underground vault to veplace this obgsolete bullding, They
were now Jolned by Father Henry who had recently visited seige
mofbgi@al stations throughout the commtbry, They toolk advantage
of the pregsence (1928) at Santa Clars of Reverend James B,
Macelwane, then President both of the Amsrican and of the
Jesuit Seismological Associatilons, who sided with his advice,

The plans for a vault were then drewn by Father
Henry and the rough work of digging the pit and building the
vault was done in September and October, 1928, By HWovember 1,
the 0ld octagon building bad been razed and the Wiecherts
moved into the busement of the Observebory, nesyr the vault,
where they still are. Sin@arthey do not operate on a photo=
graphic principle, and the Galitzin and Wood-Anderson ingtrus
ments do, there was no need of placing them ingide the vaulb.,

The vault is veally an vnderground photographiec
dark-room. It must he a room provected from orvdinary actinic
rays, because the records are made by a beam of light throun
on sensitized photographic paper. By means of delicatvely ad-
Justed galvﬁn@m@%efg and optical levers (beams of Light) the
earth's seismic motions are magnified meny thousands of times,
enabling the observer to egﬁima%e the diveetion, distonce, and

force of the shock,
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The vault is placed underground in ovder to
stablilize the temperature and humidity more than could be
done in a building on the surface, For these purposes,
the vault (inside meésnrementsg 15 feet wide, 30 feet longs
roof to floor 8 feet, voof 3 feet below the surface of the
ground) is built of reiﬁfareed concretes with a double wall,
separated by a heavy insulating membrane (tar end pitch)
protecting the instruments from the extreme effects of moisge
ture and. changes of temperature, The latter is approxi-
mately the mean temperature of the ground at the various

seasons of the year for this part of California,

Aupnst 16, 1930 to the Present - Though the rough work on

the vault was completed in late 1928, and the Galitzin seis-
mographs, built by Hugo Masing, Dorpat, Estonia, arrived on
February 8, 1929, yet the earliest surviving record on the
Galitzins is that of August 16, 1931, Thess records are
continwous from that date forward. The instrumeants are
made to record tremors anywhere on the earth,

There are vavious reasoas for this delay: certain
Custom's regulations to comply with, ﬁhe need far interior
finishing and furnishing of the vault, for a 1argé ambunt of
necessary electric installations, long periods of testing
and adjusting=-- all to be done by Father Henr& gt a tinme
vhen he was carrylng a full load of mathematics instruction

in the Engineering Oollege.
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The earliest surviving record on the WoodmAnderson
seismogyraphs, made in Pasadensa by Fred C, Henson in 1929, is
that of October 8, 1931, These instruments are made to record
local tremors, Their records are intermittent, with various
gaps for various reasons. Local tremors are still recorded
by the Wiecherts, whose records are continuous from May 6y
1910, |

The subsequent history of the Station is the ordi-
nery history of meking end filing contemporansous records and
comrmnicating with seismological stations all over the world,

A second meeting of the Jesult Seismological Assém
ciation was held at Sante Clara Ausust 17 - 24, 1947, As
in the case of the first in 1928, papers were read and field
trips made, At the time of the first meeting field studies
were‘made along the Sen Andreas and Hayward Faults; at the
time of the second, earthuake effeets on the Sierra Nevada
and Owens Valley Fault Zones were studied,

Thus 18 the aceount of the University of Santa Clara

Seismologicel Station brought down to the Year of Grace, 1950,




Second Santa Clara Meeting of the Jesult Selmmological Associatlion held in the Ricard Memorial
Observatory, Avgust 17-24, 1947. Tront row, left to rights Fathers Stechschulte, Blum,

Brunner, Macelwane, Downey. Back row, left to rights Fathers Iynch and Maering, Doector Heinrlch,
Pathers Powers, Westland, Weber, Blrkenhaover, Bisele and Mr. Bates.
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Files Consulted

(atalosus Provinelae Celifornise Socletntis desu,
(Miles of the California Province of the
Society of Jesus, 2460 Lyon Street, San
Francisco) :

Monthly Weather Bulletins sent to the United States
Weather Bureau from the Santa Clara Observatory
as a Cooperating Weather Station., Signatures
on these Bulleting are an aild in fixing dates
of tenure of Directors of the Selsmological
Statlon. ﬁ

The Owl, undergraduate literary magazine

The Redwood, formerly the undergraduate literary
magazine, currently the University Annual

San Jose Mercury-Herald, San Jose, California
newspaper) ‘

San Jose News, San Jose, California (newspaper)

The Sante Clara, University of Sante Clara Campus
Newspaper

The Santa Claran, Alwumi Monthly Bulletin

Seismological Records, University of Santa Clara
Station

The Sunspot, University of Santa CGlaxa, Mareh, 1915
to August, 1930, A monthly Bulletin chiefly
eoncerning the weather, put out by Father
Ricard. There are incidental and largely ine
consequential references to seismolozy.

“University of Sante Clara Catalopue

‘Other obligations are acknowledged in the text,






