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PART L

Meteorology




Meteorology in St. Louis University.

SCOPE OF THE WORK.

The propriety of establishing a Meteorological Observatory as a
department of a University may not be so obvious as to require no
word of justification. If our universities seek to promote the material
welfare of the world by subsidizing and operating laboratories for re-
search in agriculture, electricity, biology, medicine and a score of
other sciences, why not, on the same plea, assume a like attitude
toward the study of the weather? True, other sciences enable us to
get in more direct contact with the forees of nature and to make them
the servants of our necessities and pleasures, while the meteorologist,
after all his probing into the laws governing the phenomena of our
atmosphere, may be able to do little more than foresee weather condi-
tions at a comfortable distance, without being able to offer further
protection. Thus stated, the advantages offered may not seem worth
the effort; but they assume tremendous proportions when measured
in terms of property saved, health and lives preserved. If such be
the nature and extent of the advantage to be gained, there should be
no hesitation in giving meteorology its proper relation to the other
sciences now fostered in our universities.

This position gains strength from the fact that meteorologists
themselves, at least in this country, look to the universities for as-
gistance in solving their larger problems. At the Peoria Convention
of Weather Bureau Officials, Professor Cleveland Abbe said: “We
have also to wish that the professors and special mathematieal stu-
dents interested in meteorology shall have their attention directed
specifically to some of our problems; for instance, the mathematical
expressions for the action of the wind on a plane surface.

But there are still grander problems for the mathematicians of the
universities. I refer to the motions of the atmosphere and the at-
tendant temperature and rainfall.’’

Some experts, such as Professor Langley, have been lending their

assistance in this way. The truest response to Professor Abbe’s sug-
- gestion, however, assumes the shape of liberal endowments, for the
purpose of putting the work on a safe and independent footing. A
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gift of this sort has furnished this observatory with its preliminary

- equipment, and it is only with the help of similar gifts that the re-

search work, for which it was prmc1pally established, can be car-
ried on.

In recent years the teaching of meteorology has been taken up,
in one way, or another, by a very large number of High Schools, Col-
leges and Universities, and in some places even by the Primary
Schools. The extent to which it is adopted and the methods employed
differ so widely, however, that it may be well to state here what atti-
tude St. Louis University has assumed.

The proper time to introduce the youth of this country to the
elements of meteorology is evidently the High School period. In the
three High Schools of St. Louis University elementary meteofology
is an elective, with Tarr as a text book. In the College of Arts and
Sciences and in the School of Philosophy and Science, meteorology
is taught only indirectly, the respective professors of the various
courses in physics being permitted to use their own judgment as to
the extent to which the application to this science of the principles of
mechanies, heat, molecular physies, electricity and magnetism should
be enlarged upon. This conservative attitude is dictated chiefly by a
familiar circumstance, local as well as general. The average student
interested in science is bent on investing the capital of his talents
in projects that give promise of big dividends. From this point of

_ view, meteorology as a profession offers no strong temptation. For

the Weather Bureau service—by which alone at present, in the ab-
sence of endowed positions at our universities, any inducements are
offered—admittedly does not bear comparison in point of remunera-
tion with other oceupations open to the prospective engineer or phys-
ieist.

"The alternative, suggested by Professor Abbe on the occasion
mentioned above as a means of making the most of this very actual
condition, viz., to induce our students to take up some special me-
teorological problems as a side issue, is put into practice at St. Louis
University in the following manner:

This observatory has a definite mumber of assistant positions
which are open to capable applicants. Whilst incumbents are ex-
pected to do the routine work, and to be at the general disposal of the
officials in charge, they are supplied with all books and equipment
necessary to obtain a thorough knowledge of the principles of the sei-
ence, are permitted to do observational work, and are given individual
direction in their efforts. They are kept in close touch with recent
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developments, especially with the research work at the observatory.
No fee is demanded. At present eight students, mostly interns, are
availing themselves of these opportunities to a greater or less extent.
This same method is followed in the Department of Seismology, and it
may be mentioned here that the majority of the assistants lend their
help in both departments.

Whatever greater good may come of thls method, this much is as-
sured, that a large number of capable minds will have become suf-
ficiently interested and experienced in the science to contribute, to
the extent of their opportunities, some of the ‘‘bricks and mortar’’
of which the much desired result will eventually be built up.

This observatory heartily seconds the efforts made by the U. 8.
Weather Bureau officials to familiarize the general public with the
main working principles of meteorology, and thereby to eradicate old
superstitions and prejudices. '

LOCATION OF OBSERVATORY.

Latitude: -38° 38" 17" north.

Longitude: 90° 13" 58”.5 west.

Elevation: 578 ft. above sea level.

Wind Vane: 94 ft. above ground.

Anemometer: 96 ft. above ground.

Top of Rain Gauge: 80 ft. above ground.

Floor of Thermometer Shelter: 10 ff. above roof and 86 ft.

above ground.
Explanation to Meteorological Summaries.
Atmospheric Pressure in inches reduced to mean sea level.
Mean Temperature: the mean of three daily observations.

Mean Vapor Pressure and Mean Relative: Humidity: the mean of
the three daily readings of the various thermometers reduced accord-
ing to the method used by the U. 8. Weather Bureau.

Signs used for Miscellaneous Phenomena: The International
Meteorological Symbols.

The official -day ends with 7:00 P. M., except for wind velocity
and direetion, which end at 12:00 midnight.
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Equipment.

The present equipment of the observatory consists of the follow-
ing instruments:

1.) Fortin Barometer.
2.) Barograph, Richard Bros. pattern.
3.) Thermograph, Richard Bros. pattern.
4.) Maximum and Minimum Thermometers.
5.) Whirling Psychrometer.
6.) Hygrograph.
7.) Thermograph.
8.) Tipping Bucket Rain Gaucre
9.) Snow Gauge.
10.) Electrical Sunshine Recorder.
11.) Jordan’s Photographic Sunshine Recorder.
12.) Wind Vane.
13.) Anemometer (Robinson).
14.) Meteorograph (Quadruple Register).
15.) Ceraunograph (Lightning Recorder).
16.) Ceraunophone.
17.) Thermostatic and Temperature Alarm.
18.) Ground Thermometers.
19.) Several Standard Thermometers.
20.) Electograph.

The instruments are of standard malke and of United States
‘Weather Bureau patterns.

THE WEATHER OF 1912.

For the first 18 days of the year the minimum temperature aver-
aged lower than for amy recorded period of similar duration. For
those thirteen days the average minimum temperature was 1.8°, while
the mean temperature for the same period was 9° above zero. Tor
16 consecutive days the mercury remained below the freezing point.
The lowest temperature reached during the month was —16°, and the
highest 57°.  On the 21st the thermometer rose 32 degrees, the great-
est range of temperature for any single day. The total snowfall of

- 19 inches was unusually heavy, while the ground temperature (five

feet below the surface) reached its absolute minimum sinee observa-
tions were first taken; a remarkable fall of 7° in the month indicated
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how deeply the cold had penetrated the ground. The long continued
low temperature of the first sixteen days made this month the coldest
January in more than half a century. As a result, the Mississippi
River was frozen over by the 9th and was in that condition at the end
of the month.

February, 1912.

The excessive weather conditions of the preceding month con-
tinued into February, making it one of the most severe on record.
The thermometer ranged from 60° to —9°, while the mean tempera-
ture for the month stood at 29°, or 5° below the normal, and 11° be-
low the mean of the same month in the preceding year. The precipi-
tation for the month was likewise far in excess of the normal; the
total amount of unmelted snow was 34 inches, or twice as great as
that recorded for February, 1911. On the 20th and 21st a record
snowstorm occurred, when the gauge showed 25 inches in the 24 hour
period. Of the 29 days only 7 showed a perfect sunshine record,
while the average daily sunshine was 41%. During the month six
solar halos were observed. A gale of 48 miles an hour on the 2Ist
marked the maximum wind veloeity for the month.

March, 1912.

The abnormal conditions of the year were continued during this
month, which has the distinetion of being the snowiest and rainiest
March during 75 years. There were 8 clear days, an average daily
sunshine of 40% and a mean temperature of 36°. This, with the sin-
gle exception of March, 1906, with a mean temperature of 34°, was
likewise the coldest March since 1843. Precipitation occurred on 18
days, a total of 5.43 inches, 2 inches above the normal. A remarkable
feature was a succession of severe snowstorms. On the 16th an agree-
able change to mild and balmy weather gave promise of Spring. On
Sunday, the 17th, about 50,000 people visited the parks, and the se-
vere Winter seemed to be over at last. But on the following Sunday,
the 24th, all promises of Spring were broken by another extraordi-
nary weather freak of this abnormal year. This was a record-breaking
snowfall of 15 inches in about 10 hours. This unseasonable blizzard
crippled the car service and rendered the roads unpassable to auto-
mobiles. The melting of the snow at the end of the month brought
with it damaging floods on the lower Mississippi, accompanied by loss
of life and property. Cold and moisture in the soil hampered farm-
ing operations, and all crops were unusually backward.
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April, 1912.

April was ushered in by moderately high temperatures, causing
a decided improvement in weather conditions. The total precipita-
tion for the month, 7.66, was again above the normal, and only twice
exceeded in April since 1831. A torrential rain on the 14th was ac-
companied by hail, and pedestrians were forced to cross street corners
in six inches of water. Another severe rain on the 25th, accompanied
by a high wind, which reached a maximum of 70 miles an hour, caused
considerable damage in and around St. Louis. Trees were uprooted,
houses unroofed, and plate-glass windows were shattered. During 12
hours the precipitation totalled 2.50 inches. Cyeclones and tornadoes
south of Missouri gave evidence of the wide area of this disturbance.
There were 14 clear days and 56% average daily sunshine.

May, 1912.

A few meteorological eccentricities were displayed by May, other-
wise the month’s weather was normal. The mercury reached its high-

* est, 89% on the 23d, and the lowest, 44°, on the 18th, while the mean

temperature was 3° above the normal. There were 19 clear days and
70% of sunshine; six consecutive days were without a trace of clouds.
Precipitation was slightly above normal, more than half of the total
amount was confined to 2 days; while on the 28th 1.64 inches of rain
fell in six hours, fully half of it within five minutes. Moderate tem-
peratures marked the first week; cool weather the second, and excess-
ive dryness the third ; while the fourth and last week saw the temper-
ature well above the normal.

June, 1912.

The most remarkable feature of this month was the heavy rain,
the fourth heaviest for June in 75 years. Almost 9 inches were re-
corded, as against 1.79 for June, 1911. On June 16th the total pre-
cipitation reached 3.98 inches within 24 hours; 3.07 inches within one
hoar and twenty minutes. The analyzed record follows:

5min. 014 in. 25 min. 1.18 in. 45 min. 2.28 in.
10 min. 041 in. 30 min. 1.30 in. 50 min. 2.50 in.
15 min. 0.72 in. 35 min. 1.58 in. 60 min. 2.95 in.
20 min. 0.99 in. 40 min. 1.98 in. 80 min. 3.07 in.

This downpour was accompanied by heavy thunderstorms; more
than 100 buildings were struck by lightning. The WMississippi rose
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more than 3 feet in 24 hours. Basements all over the city were
flooded, sewers were blown up and much damage was done, especially
to the new Kingshighway Viaduct, sixty feet of which was washed
away, the loss amounting to more than $10,000. The mean tempera-
ture for the month was 5° below the normal, and ranged between 51°
"on the 8th and 89° on the 26th. The month showed 12 clear days,
and an average daily sunshine of 61%.

July, 1912.

‘With the month of July the year approached for the first time
to normal weather conditions. The temperature ranged from 64° on
the 16th and 19th to 96° on the 24th. This range was somewhat less
than that recorded for 1911, which had shown a minimum of 56° and
a maximum of 101°. The contrast in precipitation between these
same months was, however, very marked. July, 1912, recorded 6.22
in. The corresponding month in 1911 had totalled but 0.74 in. A
phenomenal downpour occurred on the 14th, when 3.17 were regis-
tered within the space of two hours. Of this quantity 1.97 in. fell
in twenty-five minutes and 2.91 in. in one hour, the greatest amount
ever recorded in one hour in St. Louis. The prevailing wind was
from the South, and recorded a total for the month of 5003 miles.
The greatest velocity was reached on the 10th, when the anemometer
recorded 60 miles an hour from the Northwest. This high wind, ac-
companied with rain and electrical disturbances, did much damage in
the city and terrified those who habitually see in every unusual storm
a repetition of the cyeclone of 1896. A drop of 16° in temperature
within 10 minutes was one of the features of this storm; another was
the highly localized nature of the precipitation. While more than an
inch of rain fell in the West End and 0.56 in the downtown distriets,
the southern portion of the city was almost dry. The ground tem-
perature showed an increase of 6° and reached the annual maximum.
Of 11 thunderstorms during the month one was attended by hail.
The sunshine record showed 15 clear, 9 partly cloudy and 7 cloudy
days, while the mean relative humidity of 70° was unusually high for
this season of the year.

Angust, 1912,

While the mean temperature for August was about normal, the
first week of the month exhibited a continued persistence of low tem-
perature. The fourth recorded the lowest minimum for that day

—1
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since 1842, and the morning of the 5th was the coolest ever recorded
for early August. The second week marked a slow return to season-
able temperature, although the average remained subnormal, and on

~ only one day during the first half of the month did the mercury

reach 90°. During the latter half of this month conditions were re-
stored to normal, and the maximum, 96°, was reached on the 28th.
The total precipitation, 2.68 in., was the lowest for any month sinee
January, and 0.46 was the greatest amount recorded for any 24 hour
period. The prevailing wind shifted to the West, with a mileage of
4945, while the highest velocity was reached on the 25th, when a cur-
rent from the Southeast reached 42 miles an hour. The sunshine ree-
ord of 235 hours gave a daily average of 60%, with 14 clear, 8 partly
cloudy and 9 cloudy days. Twelve thunderstorms passed over St.
Louis during the month.

September, 1912.

The hot weather of later August continued unabated well into
the first half of September, reaching its culmination on the 6th with
a maximum of 97°, the highest in the year. On the 12th the long
awaited relief occurred, and a marked contrast is shown by the ex-
ceptionally cool weather which continued throughout the remainder
of the month. The minimum, 43°, on the 26th, is the lowest ever re-
corded for that day. While the mean temperature for the month was
4° lower than that of the same period of 1911, it was slightly higher
than the normal. Practically no rain fell in St. Louis during the first
half of the month, but some heavy downpours oceurred during the
latter portion. Thus, on the 17th, one inch fell in 12 hours, and on
the 20th and 21st 1.30 in. fell in 20 hours. The total for the month,
however, was but 2.61, fully 4.50 in. less than that recorded for Sep-
tember, 1911. The sunshine record shows 19 clear days and an av-
erage for the month of 68%. Fog and thunderstorms ocecurred on
6 and 5 days; respectively. The prevailing winds from the Southeast
reached a total of 4257, with a maximum velocity on the 20th of 42
miles.

October, 1912.

October showed no unusual weather conditions. The mean tem-
perature of 62°, 4° above normal, ranged from 86° on the 6th to 36°
on the 23d, when the first Iight frost of the season was recorded.
Fifteen clear, 8 cloudy and S partly cloudy days gave 66% of sun-
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shine. Five thunderstorms furnished 2.46 in. of rain, a trifle above
normal. On the last day of the month oceurred the heaviest preeipi-
tation, 1.46 in. during 13 hours. The prevailing wind from the South-
east reached a total mileage of 5295, an average hourly velocity of
7 miles.

November, 1912.-

During November an ideal ‘‘Indian Summer’’ prevailed, with an
average daily sunshine of 629 and 14 clear days. No precipitation
was recorded during the second half of the month, the total, 1.71 in.,
fell during the first twelve days, and of this amount 1.48 in. fell dur-
ing the 24 hour period from the 5th to the 6th. The first killing frost
of the season occurred on Nov. 2, and a trace of snow during the aft-
ernoon. of the first. Only one thunderstorm occurred, lasting about
ten minutes. This month was the mildest November since 1904; its
predecessor of 1911 had produced the most severe change in temper-
ature on record—a fall of 64° in 24 hours. 77°, the highest tempera-
ture, was reached on the 10th, and 25°, the lowest, on the 25th. The
mean temperature for the month was 47°, 3° above the normal. 6529
miles of wind were registered, giving for the month an average hourly
velocity of 9 miles. The prevailing direction was from the Southeast.

December, 1912.

December, 1912, ranks as the mildest winter month experienced
in St. Liouis. There were ten days of 1009 sunshine; the tempera-
ture was confined within moderate ranges, and precipitations were of
short duration. Only .10 in. of snow was recorded, as against 5 in.
for December, 1911, while the total precipitation of .59 in. was far
below the normal for the month of 2.23 in. This low precipitation
was exceeded but three times in 75 years. The thermometer reached
its maximum of 65° on the 5th, a minimum of 12° on the 12th, and
recorded a mean 4° above the normal. The mean relative humidity
of 54° was the lowest of the year. 7271 miles of wind were recorded,
and a maximum velocity of 50 miles an hour on the second. The sun-
shine register showed 16 clear, 4 partly cloudy and 11 cloudy days.
No thunderstorms were recorded.
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PART II

Seismology



30 St. Lovis UNIVERSITY

Fesuit Seismological Serbice Wecord of the Earthquake
Station, St. Louis Enibersity.

ST. LOUIS, MO., U. S. A.

Larirope: 38° 38 17” N. Tmve: Mean Greenwich, midnight
LoneIrope: 90° 1358”5 or to midnight.

62, 0™, 555.9 W. Gr.
Avrrrupe: 160.36 m.

InsTRUMENT : Wiechert 80 kg., as-
tatie, horizontal pendulum.

NomENCLATURE: International.

The symbols used in the following records are those of the Inter-
national Nomenclature, which is identical with that given by wus in
the December Bulletin of the University (1911).

SYMBOLS.

CHARACTER OF THE EARTHQUAKE.

I = noticeable, IT = striking, IIT = violent.

d = (terrae motus domesticus) = local earthquake (felt at sta-
tion).

v = (terrae motus vicinus) = nearby earthquake (less than 1000

r = (terrae motus remotus) = distant earthquake (1000-5000
km.).

1 = (terrae motus ultimus) = very distant earthquake (more
than 5000 km.).

SEISMOLOGY 31

PEAsSES:
P = (undae primae) = first preliminary tremors (longitudinal
waves through the earth’s interior.)
PRn = P waves reflected n times at the earth’s surface.

S = (undae seécundae) = second preliminary tremors (transverse
waves through the earth’s interior). :

SRn = S waves reflected n times at the earth’s surface.

PS = {ransformed waves, i. e., waves which, in their reflection at
the earth’s surface, have been changed from longitudinal to trans-
verse, or vice versa. :

L = (undae longae) = long or ‘‘Rayleigh’’ waves (first phase of
main or prinecipal portion—surface waves). :

M = (undae maximae) = greatest motion in the main or prinecipal '

portion (ecomplicated surface waves).
C = (cauda) after-shocks or trailers.
F = (finis) = end of visible motion. -

NATURE OF THE MOTION :

i= (impetus) = sudden impulse.
e = (emersio) = gradual development (beginning uncertain).
T = period = time of complete vibration to and fro.

A = amplitude of earth motion—zreckoned from the line of rest

1
and measured in microns (u=-——mm).

1000

E or N attached to a symbol refers it to the B-W or N-S com-
ponent.
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ST. Louls UNIVERSITY

EARTHQUAKE RECORDS FOR 1912,

S = a8
5 o 2
w = w - S = REMARKS.
= 3 z Z & <
o K] o f— o -
) Ae Ay
Jan. 4 I ; lhé:_oms-.a & B p §-P=gM- |sSe°-Af4ssokm.
F lig:22 From data furnished by Graz,
Hamburg, Mobile, Ottawa and
Saint Louis, ¢ =8876N
© ok =148%8 W
Jan. 31 II. iP [20:19.5 3 5 4
T =8
S [20:25.8 {Ti -5l s 5
L |20:30.6
Mg 20:35 8.4 12
My-R0:35.2 | 8.4 5
C g0 42
CogR0745. 1
F 2147
Mar, 11 | Ir oP [10:27.5 S-p = 3M-pgsec.
S 110:30.9 A = 2050km,
Myg10: 339 | 40 28
Miyflo:33.9 | 8 23
Moglt0:35.8 | 10 1 32
Mon10:36. 1| 0.1 87
Mgyll0: 37 7.8 28
MBEIO:37.6 8 20,
F i1:28
May & II e [19:08.5 The first part of the record
Ly [l9:15.4 is too indefinite to allow
?LE 19:15.5 of phase analysis.
My f9:27.9 | 15 126
Mg 19:27.9 | 11 51
F o RO:21
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= - =3
5 = = REMARKS
= z |8 w 2 2
5 ||| B 5 =
way 23 | II | e | Bale | ° L
ey 2:46.5
LE 3:19.9
?LN 3: 25.7
Mg | 3:25.2 | 36 183
My 3:36.5 28 200
F 4:30.
Jun, 7 I ey 10:59.
' op [11:00,
Fe | 11:09.
Fy | 11228,
Jun, 7 I e 18: 42
F 19: 08
Jun. B I e‘l 7:11.9
F 7:28
Jun. 8 1Ir Py | 7:49.9 1(s-P)g = &M-308¢C.
Pg | 7:50.4 A = 4780 km,
Sp | 7:58.9 Microseisms during greater
Ly 8:00.4 part of the day.
Lg | 8:00.6
ME 8:02.9 15 126
My | 8:03.2 | I5 252
Fy | 8:34
Fg | 8:38
Jun. 8 I e 9:05.4
’ My | 9:15.1 12 34
Mg | 9:is. 1 9 9
F 9:29.
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oz = Ly
et o
G o E [+ = ud
g w 2 o REMARKS = =
td [+ L2 w — - - (=1 D
= = = = = % Q w S = REMARRS.
o [+ a - o =4 . wr o 173 wl o —
— < < = wt a
Ap Ay i < x -~ = a. =
i [=1 S a - A = Ay
h> me . Vi ) £
Jun. 8 1 ey | 13: 1509 s # . , I — " .
e | 13:17.7 _ [ Jun. 12 | IIr | iPy % Bl (s-P)y = 3mes95ec
L |13:23. \ ePg [12:49, A = 2430km.
Mg | 13:25.8 | 12 31 . o ISy l12:52.7 :
My | 13:27.8 | 13 43 | iSg |12:52.8
Fll13:52. ! Ly |12:53.7
| Lg [12:53.8
Jum. 9 | T | ey|17:38.3 My |12:83.9 | 10 108
op | 17:30.9 5!: Mg jlzzsact |12 47
Foli7:4s, Fo|i3:33
i : Jun, 18 eg {12:02.2 Microseisms prevail.
Jun, 10 | ITu | P |l8:14.4 ) (s-P)y = @M-5159C- ; 2e |12:95.7
Syl 16:21.2 . & = 5160 km. . .
. ™ h
Sg | 16:21.3 Jul. 7 |ITra | Pg|8:0k:sd s-p = 5Me535€C.
Lg | 16:30.5 \ Py | 8:05:22 A = 4175 kn,
Ly | 16:30.7 PRIN | 8:0F:08
My | 16:34.3 18 153 ( ) PRI | 8:07: 16 Quake in Alaska.
Mg [ 18:35.8 15 114 i = ] Sg | 8:11:09
Fg | 17:40 ‘ Sy|8:tizis
Py | 17241 L ' Lg | 8:14:57
‘;} Ly |8:15 ,
i M) [ 8:20:39 | 12 [I613,
I My | 8:20:44 | 12 1366
Jun. 12 |1 o | 7:26.3 | | Mgp | 8:20:50 | 13 [1988
te | 7:30 Myo | 8:20:56 | 14 1588
Ly | 7:31.1 ~ Mg | 8:21:02 |12 [i388
My | 7:30.1 | 14 25 : Myg | 8:23:28 | 10 751
Mg | 7312 | (2 15 : Myg | 8:23:40 | 11 951
Fg | 7:37. ‘ Fy | 9:47.
Fy | 7:30. _ Fg [10.
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& =
Sl S E- REMARKS
s 2|2 w &= & - ’
= 51| & | & =
= A A
E N
Jul. 8 e | P |2oTisd ] o . B ls-p = &M 39SeC.
S 22:08:29 A = 48990 km,
L 22:14;30
Mg 22: 17:04 I 183
Myp |22:17:04 | 11 150
My | 22:20:04 I 156 Reported from Alaska.
F 23: 10
Jul. 21 13:30 to
14:00
15:02 to
15:07
Jul, 22 eg 9:58
BN 9:58
?F 10:06
Jut. 22 I ep |23:49.9 e in local disturbance,
- oy 23:49.8
Py |23:52.9
Jul. 24, | 1r | ePy |12:07.7 (5P} g="8M-gSeC-
ePp |12:07.8 (s-P)y= 87~ 1358¢-
iSE 12:13.9 A= 4340 km.
PPy | 12: 14, Reported from Guayaquil
ME 12:13.9 8 [0- Ecuador.
My |12 14, 4 5
2L 1218,
F 12: 38.
Jul. 25 egp |23:26.6 Principal disturbance bet-
?g |23:38.6 ween 0:04 and 0:15. N-S
26 Lg | 0:04.7 |to 24 very faint,

{
‘
|
!

SEISMOLOGY 37
2 i 3 A
. S 3 3 hat Remarks.
3 5 s 8 . =
z S L& B | & i & a
Aug. 6 I Pl | o “ | periods very small.
’ S |21:36.6 -
L (21:40.
L 21:46.4
Cy |22:06.3
Aug. 9 ITu e?g [239.9
[} 1:40.5
e?y 1:38.7
Sg | 1:50.9
SN 1:50.9
elp | 2:03.4 |56 |410
ely | 2:03.5
Mg | 2:15.7 |23 272
Myp| 2:18.8 | 18 135
My | 2:15, 120 126
£ 3:19.7
Aug. 9 I .| ?ely| 23:32.5 E-W scarcely anything.
Aug. 17 1 Sg 19:40.8
Le 19:50.6 | 15
Lg | 20:29.6] 20
Lg 20:38.1 1 16
Fe | 21:11.
Aug. 18 IIr P | 2i:15.8 §-P = 3M.[388C.
S | 21:18.8 A = 1870 km,
iL | 21:19.3 .
Myp] 2tz19i5| 6 15 Earthquake reported from
Myal 21:21. & 10 400 miles west of Albu-
Mg | 2t:z21 8 32 querque, N.M.
Aug. 19 F 4.00.0
Aug. 31 L 23:04,2] I5ca
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e e 3
o -
- >3
8 = 3 . 3 = Remarks.
[ . bk w Qo — —
+- < [ e b o
o = ~ o o 5
=] o a. - o
A An
’ h. 8' S '3 i3
Sep. | ?Sg| 4:10.8
g | 4:35.2| 6
Sep. [0 I e 16: 14.7
eN 16: 14.7
Ly 16:16.9
Lg | 18217,
MN 16:18.8 | 10 12
?F | 16:35.
Sep. 13 Ly 24:13.4 | 15-18
Sep. 20 PPy | 21:30.2
Ly | 21:48.9 | 12
?F | 22:17,
Sepn. 29 Iu eP {2I:11.2 A = 8370 km
e$ 21:20.8
?elg | 21:42.3
Pely | 21:41.1
Ly | 21:49.4 | 32 27
Lg| 21:48.5 | 32 67
Ly | 21:58.1} 20 41
Lg 21:56.5] 20 32
Fy | 22047, 1 .
Fg| 22:49.3
Oct. |2 I el 15:53.8
tF 16:43.5
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Iy — @
@ - .
- =
. @ P 3 s Remarks.
5 e s 2 I~ =
S S = = & 1AL B Ay
he Me Se .
foet. 18| 1 S VL S R e R I T
S 12:20:36 A = 5280 km
el 12:24:30
Mg 12:25:32 16 | 4
My 12:25:32 16 5
Myz | 12:31:10 16 6
?F [ 13:04
“Nov. 7 | IIu ep 7:48.6 S-P = gM305¢€c.
; eS 7:55.1 A = 4830 km.
el 7:58.6
Myj| 8:04.3 1 57
Mg | 8:04.5 121 43
Myp| 8:07.5 3 69
?F 8:43
Nov, 7 I ?ePg 16:05.7
PLg | 16:50.8
~?LN 162 14,6
Nov, 7 I ey 16:50. 3 E-W very slight record.
oLy 16:55.3
elg 16: 55,4
2y | 17219,
'Nov. 7 I L 17:40.4
“?Fy | 18:13.
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5 o g
F . E - . .
f.’: ; % g- E i Remarks, A . - § Remarks
S = = — [ & < =1 sy s -
8 5 | & = S |a £ 4
he me se S. W u a - o E =< N
Nov. 18 | IIr| iPy |13:59:41 §-p = 3M-53%¢C. he me s se | B -
ePp | 13:59:42 A = 2420 knm. A Dec. 7 I i 23:05:28 Microssisms make determin-
iSp | 14:03;33 : Mexico. : iMg | 23:05:28 5 28 . ations of P and F imposs—
isy |14:03:35 _ My | 23:09:18 5 28 | ible. No M in L waves,
Mgy | 14:03:33 | 10 | 25 ) ’ Ly (23:09:18
My | 14:03:44 10 127 : ?LE 23:09:25
2L 14:04: 41 -
Mgp | 14:09:55 8 | 20 : -
Myp |14:13:27 | 6 26 ‘ | Dec. 9 | IIr | ePy | 8:37.5 §-P = 4M-jsec.
?F 15:00:00 . ' eSy 8:41.7 A = 2580 km.
eSg 8:41.8 No P on E-If. eL uncertain.
Nov. 22 1 Tely 1:10:33 Microseisms prevail especial- Ly 8:43.3 :
Telp iz IOA.7 Iy before midnight 2lst Inst. : g 8:43. |
e [:24. o Quake reported from Vancou- ; My 8:42.2 i2 97
ver Island B.C. Time deter- . . ME 8:42.8 8 15
minations uncertain. . Myz | 8:51.6 14 85
Dec. 5 Ir ?ePy 12:35.9 A1 eP in local disturbance. = : l;g Z;gi
?ePp | 12:35.9 §-p = gm-75eC. - s
oS 12:42.2 A = 4430 km.
el 12:45.9
My 12:54.3 18 imm ‘
¢ |13:17.2 :
?Fp | 13:32.8
}
Deec. 5 ?eSy 17:51.1 e in local tremors. i
Pelg |17:59.8 ,
?ely | 17:59.6 :
?F 18:13 ‘
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Zi-ka-wei (Shanghai). —Observatoire de Zi-ka-wei, Rev. H. Gau-
thier, 8. J—Catalogue Déscriptif des Tremblem. de Terre signalés en
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ENGLAND.
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Die-Seism. Bodenunruhe, B. Gutenberg. Fin astatisches Pendel . . .
zur Registr. von Erdb., Dr. B. Wiechert. Bestimmung des Weges der

"Erdbebemwellen im Erdinnern, Wiechert w. Geiger. Die Erdbeb.-

Forschung, ete., Wiechert. Erdbebenberichte, Nos. 1-52, 1912. Nu-
merische Uebersicht (Samoa), 1905. Meteorolog. Beobacht. in der
Siidsee (Samoa), G. Angenheister u. C. Rohloff. Samoa Observato-
rium (Apia), Prof. Dr. G. Angenheister.—Records, Nos. 2-11, 1912.
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1906 and 1907. Catalogue général ., 1906. Monatliche Ueber-
sicht, Nos. 1-12, 1911. Seitsm. Aufzeich., Nos. 49-52, 1911, and 1-52,
1912. :

HAITT.

Port au Prince.—Société Astronom. et Météorolog., F. Constatin.
—Observations de lo Cométe de Halley. Bulletin Météorolog. et Sis-
molog., September-December, 1912.

HUNGARY.

Budapest.—K. Ungar. Reichsanst. fiir Met. u. Erdmagn., Dr. A.
Pécsi—PFiume, Kalocsa, Ogyalla, Temesvir, Kollogsvér, Ungvér: Bul-
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1-32, 1912. Anton Réthly—Das Erdbeben vom 14 Jan., 1810. Die

an Ungarn 9m Jahre 1911 beobacht. Erdb. Réthly Antal—Several

valuable contributions concerning Harthquakes.
Kalocsa—Haynald Observatorium, Rev. J. Fényi, S. J—Uecber
den taegl. Gang des Windes in K. Protuberanzen beobacht. in den

Jahr. 1891 u. 1892»\

ITALY.

Monecalieri—Osservatorio del R. Collegio Carlo Alberto, Dr. G.
Penta.—Osservazioni Sismiche, 1-11, 1912,

Montecassino.—Osservatorio Meteorico-Geodinamico, D. Bernardo
Paoloni, O. S. B~ sette fulmini, ete., il 20 febbraio, 1712. Bolletino
decadico, Nos. 24-36, 1911.

Padua—Istituto di Fisica, Prof. G. Viecentini—Annuari dell’
Anmno 1908 ¢ 1909. Bolletino Mensile, Nos. 1-11, 1912.

Rocea di Papa (Rome).—Osservatorio Geodinamico, Dr. G. Aga-
mennone e A. Cavasino.-—Sulla Velocité di Propagazione del Terre-
moto Laziale del 10 aprile, 1911. Sul Violento Terremoto o Zante nel
Pomeriggio del 24 gemnaio, 1912. Modo Prattico per Traccare una
Meridiana mediante un Orologio ben Regolato. Il Terremoto delle
Isole J. (Jan. 24, 1912). 1II Vulcanismo ¢ la Sismicitd nella Colonia
Eritrea. Il Terrem. del 24 gennaio 1912 nelle Isole Jomie, ete. Le
Repliche del Disastroso Terrem. Calabr.-Mess. del 28 dic. 1908. Le
Registrazioni . . . nell’ wltimo dodicennio. Intorno a un Cata-
logo Internazionale det Macros. Intorno al Metodo per Determinare
Vazimut del Epicentro coi dati d’un solo osservatorio. Il
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Disastroso Terrem. (Mar di -Marmara). I Terremoti Dis-
truttivi Avvenuts negli Ulima 19 Secolr.

Valle di Pompei (Naples).—Osservatorio Pio X., Sac. Dr. Gio-
vanni Batt. Alfano—~Riassunto dell” Anno 1910. Idem 1911. La
Sezione Geodinamica, Il Museo Vesuviano. Bolletino Meteorologico
1912 (October). Bolletino Meteorico-Geodinamico, Nos. 44-56, 1912,

JAPAN.

Osaka.—Meteorological and Seismological Observatory, Mr. N.
Shimono—List of Earthquakes, January-December, 1912.

Tokyo.—Imperial Earthquake Investigation Committee, Dr. .
Omori, Se. D.—Bulletin for 1912. )

MALTA.

Valletta.—Seismological Observatory, Prof. C. Leach.—Zarth-
quake Register, March-December, 1912.

MEXICO.

Mexico.—Observatorio Meteoroldégico Magnético Central de Méx-
ico.—Boletin Mensual, October, 1911, and March, April, July, August,
1912. : :

Tacubaya (D. F.)—Instituto Geolégico Nacional, Estacion Sis-
molbgica—Records, 89, 114, 138.

PHILIPPINES.

Manila.—Central Observatory, Rev. José —Algué, S. J—The
Earthquakes of the Agusan Valley and the Eastern Coast of Minda-
neo, July 12, 1911. Voleanic Eruptions in the Philippines in Rela-

tion to Earthquakes, ete. Annual Report of the Director of the

Weather Bureaw. Monthly Meteorological Bulletins, 1911. Seismo-
logical Bulletin, Nos. 1-39a, 1912. Seitsmotectonic Lines in Southern
Luzon, by Rev. Miguel Saderra Masé.

ROUMANTA.

Bucarest.—Observatoire Astr. et Météor.—Buletinul Lunar, July-

' December, 1912.
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RUSSIA.

St. Petersburg.—Commission Sismique Permanente, Prince B.
Galitzin—Ueber die Dispersion u. Dimphung der seismischen Ober-
flichenwellen. Zwur Theorie der mechanischen Registrierung.

Tifiis (Caucasus).—Physikalisches Observatorium, S. Belaeff.—
Wéch. Erdb., Nos. 248-250, 1911.

Torbino—N. A. Demtschinsky.—Météorologie Dynamique,
1911-12.

SPAIN.

Cartuja.—Estacion Sismolégica, Rev. Manuel M. S. Navarro-
Neumann, S. J—Quelques Causes d’Erreur dens la Détermination de
VHeure dans les Sismogrammes. Resumen del A7io 1912. Bulletin
Sismique, November, 1910 and December, 1911. Boletin Mensual,
Nos. 1-12, 1912.

San Fernando (Cadiz).—Inst. y Observat. de Marina, Exemo.

Sr. Gen. D. V. Azacirate—Registro de Observaciones Sismicas, Nos.
112, 19127 . :

Tortosa.—Observatorio del Ebro, Rev. R. Cirera, S. J.—La Pre-
vision del Tiempo (2 copies). Boletin Mensual, 1912.

SYRIA.

Beirut.—Observatoire de Ksara (Liban), Rev. B. Berloty, S. J—
Extrait de Ciel et Terre. Bulletin Météorol. et Sism., October, No-
vember, 1912.

TUNITED STATES.

Berkeley (Cal.).—University of California, Seismographic Sta-
tion, Prof. H. 0. Wood.—The Registration of Earthquakes at the
Berkeley Station (April 1 to Sept. 30, 1911), and the Lick Observa-
tory (May 23 to Sept. 30, 1911). Idem, from Oct. 1, 1911, to March
31, 1912. )

Cambridge (Mass.).—Harvard Seismographic Station, Prof. J.
B. Woodworth.—Records, Nos. 15-31a, 1912.

Denver (Colo.).—Sacred Heart College Observatory, Rev. A. W.
Forstall, S. J.—Records, Nos. 1-5, 1912. »

Santa Clara (Cal.)—Santa Clara College Observatory, Rev. J.
Ricard, S. J.—Records, Nos. 86-109, 1912.
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Seattle (Wash.).—University of Washington, Department of Ge-
ology, Prof. B. J. Saunders—FEarthquake Records, 1.

Spring Hill (Ala.).—Spring Hill College Observatory, Rev. Cyril
Rublmann, S. J—Farthquake Records, Nos. 13-14b, January to Sep-
tember, 1912. Special, 8. Print of Seismogram of June 12, 1912.

Washington (D. C.).—U. 8. Weather Bureau, Prof. Willis L.
Moore, Chief.—Climatological Service Reports for Missouri Valley,
1912.  Bulletin of the Mount Weather Observatory, 1912. Climato-
logical Service Beport for December, 1912. Daily Weather Map, Jan-
vary-December, 1912. Monthly Weather Review, J anuary-December,
1912. Prof. J. Warren Smith, Columbus, Ohio.—The Climate of

_Okio, The Relation between the Precipitation over the Watershed of

the Ohio River above and the Stream-Flow at Cincinnati. Depart-
ment of the Interior—The New Madrid Earthquake.

~ St. Louis (Mo.)—Mr. F. P. Kenkel (Editor Amerika) —dJahr-
buch der Naturwissenschaften, 5 volumes. “‘Was ist Elektrizitit?”’
Aneroid Barometer. Rev. Claude Pernin, S. J., Forecasting Weather
by W. N. Bhaw, Meteorology, Miham. Meteorologische Z evtschrift.
Local Weather Bureau, Mr. Montrose 'W. Hayes.—Bulletin of the
University of Wisconsin, Temperature Extremes in St. Louis during
the last 76 Years. Daily Weather Map and Various other Publica-
tioms.

WEST INDIES.

San Domingo.—Résumés Météorologiques (August, 1912).

YUCATAN.

Mérida.—Director Dr. Pastor Rejési R.—DBoletin Mensual de la
Seccion Meteoroldgico del Estado de Yucatan, April, 1912. Idem,
1912-1913.

MISCELLANEOTUS.

H. F. Reid, on the Choice of a Seismograph.
Rev. J. B. Michaelis, Meteorology by Bebber.
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