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Abstract

As a first step in developing a systematic way of assessing the
adequacy of the Latham Water Distribution System to seismic excitation,
this report determines the seismic risk of the Albany area. First, Richter's
relationship and the average occurrence rate for the Albany, N.Y. area wiil
be established from available data of earthquakes in the Northeast. The
coefficients for the attenuation relationship, will be estimated by a search.
of current literature. A standard deviation of the error termvin the
attenuation relationship will be varied and the resulting return periods
and annual riskNWill‘bé compared with results obtained using a deterministic
attenuation relation. Finally, using these parameters, recommended return

periods and seismic risk for the Albany area will be presented.






I. INTRODUCTION

The adequacy of any water/sewer system subject to earthquake excitation
is a function of both the physicial properties of the soil pipeline system
itself as well as the size of the eartﬁquake. While the physical properties
of the soil pipeline system (pipe thickness, joint fixity, soil density,
soil shear wave velocity) may be viewed as relatively deterministic quan-
tities, the size of the earthquake must be viewed in probabilistic terms.
For instance, for a particular site a Richter magnitude 5.5 earthquake may
occur on the average once every 25 years (annual risk of 0.04) while a
~Richter magnitude 6.5 earthquake may occur on the average once every 50
years (annual risk of 0.02).

In order to obtain these probabilities for a particular site, three
elements are needed. Fi;st, the general siesmisity of the aréa around the
site must be determined. Specifically, the rate at which earthquakes of
engineering significance occur in the area as well as whether they are due
to point source, line source, etc. must be established. Secondly, a magni-
tude frequency relationship for the area is required which gives the prob-
ability density function of earthquake magnitudes. This allows one to
determine the probability that an earthquake is larger than a particular
magnitude given the fact that the earthquake has occurred. Finally, an
attenuation relationship is needed which specifies the decrease in earthquake
parameters such as maximum ground acceleration, maximum ground Velocity, etc.

with increased distance between the site and the earthquake epicenter.



II. SOURCE CHARACTERISTICS OF LATHAM AREA

Point, line and area sources as well as microzonation are the four
basic approaches to modeling earthquake sources. Line sources have been
used (3,4,5) to represent an active fault while area sources (3,4,5) are
most useful when the epicenters of the historical earthquake are fairly
evenly distributed over the area of interest. For both the line and area
source models, a uniform rate of occurence along the line or throughout
the area is usually assumed. The fourth approach, microzonation, (9) divides
a region into a group of area sources, each of which is modeled by a group
of point sources within that region.

In order to determine the source characteristics as well as other
parameters of the Latham New York area, a list of historic earthquakes which
‘have occurred in the Northeast (6,11,18) was compiled and stored on disc.
The data for éach earthquake consists of location, magnitude and/or inten-
sity and date of occurrence. A listing of this data is found in Appendix B.
For many of the older earthquakes, the Modified Mercalli Intemsity (MMI) is
the only available measure of the earthquake. This is a subjective scale
which measures the relative damage caused by the earthquake and hence, is
a rough méasure of the relative size of the earthquake. It generally is
obtained through old newspaper reports. A typical newspaper report of the
October 20, 1870 earthquake in the Albany, New York area is found in Appendix
A, To cbnverf from MMI to RichterAﬁagnitude,'fﬁé general relatioﬁship shown

- below is used (5,6).



M=14+ 2I/3 ‘ &)

where M is the Richter Magnitude and I is the Modified Mercalli Intensity.
The location of the epicenters of the earthquakes used are shown in
Fig. 1. The magnitude of the earthquake is proportional to the size of the
asterisk and the radius of the éircle is 160 kilometers with its centef at
Latham. The radius of the source area was determined using attenuation
relationships. The source area radius was established such that an earthquake
occurring outside the source area would create a maximum ground acceleration
at the Latham site which is small enough to be of no engineering significance.
From the data base, the largest recorded earthquake within 322KM (200 miles) of
Latham has a magnitude of 5.5 on thé Richter scale. Using five attenuation
relationships developed by other researchers and using 0.02g maximum ground
acceleration as the cut-off point for earthquakes of engineering signi-
ficance, Solla (13) has shown that the radius of the area source may be
conservatively taken as 160 kilometers around Latham. Since the epicenters
of the historic earthquakes within 160 kilometers of Latham had a relatively
uniform distribution, and since there are no_active faults in this region,

a uniform source area of 160 kilometers was used in this study.

III. EARTHQUAKE OCCURRENCE RATE FOR LATHAM

“The: occurrence rate is a measure of seismic activity of 'a region. More
specifically, it is the average number of earthquakes per unit time per unit
source area with a magnitude of engineefing significance., Using the data

base of historic earthquakes, Solla (13) has determined the variation of the



. occurrence rate, v, with the radius of the source area and the variation
of the occurrence rate with the time interval considered (i.e., consider~
ing earthquakes within the last 50 years, last 100 years, etc.). For a
given time interval, the occurrence rate is relatively constant within 155
kilometers of Latham but increases with increasing radius beyond 155 kilo-
meters., This is due to concentrations of earthquakes in the Boston, New
York City and Canadian regions, see Figure 1. However, since these earth—
quakes are outside the source area the variation of the occurrence rate
with distance from Latham was not considered.

For a given source radius, the occurrence rate decreases slightly as
a time interval is increased. This is most likely due to incomplete report-
ing of past earthquakes. The occurrence rate, considering the last 100
years and an area source of 160 kilometer radius, was used in this study and
has a value of 0.204 x 10-'4 earthquakes per year per square kilometer. The
lower bound for earthquakes'of engineering significance is taken as 2.0
on the Richter scale.

Having determined the average occurrence rate, the Poisson model is the
most commonly used model to establish a probability of having a specific
number of earthquakes in a given number of years (12). For an area source,
the probability that N,the number of earthquakes in the area source in t

years, is equal to n is given by

e-\’t(‘st)n
P(N=n) = — n = 0,1,2,... 2



where U is the average occurrence rate for the area source multiplied by

the area of the source.
Note that the Poisson model assumes that each-occurrence is independent

and not related to any previous-océurrence and that the process is stationary
in4time;‘4This'ignores the fact that earthquakes tend to- come in groups
(12).

In general, earthquakes of engineering interest are those for which
structural damage is possible. The occurrence of these earthquakes can be
modelled using the Poisson process With an average occurrence rate of
vpy where py is the probability that the ground motion will exceed y at
the site. The relationship then becomes

-p \)t n

vt
(py )
n!

P(N=n) = °

n=20,1,2,... (3

where N = the number of earthquakes which cause a ground motion greater
than y in a time interval of t years. The relationship for probability py

will be developed subsequently considering the attenuation relationship.

IV. MAGNITUDE FREQUENCY RELATIONSHIP

Richter's relation is most commonly used to determine the cumulative
distribution function of earthquake magnitudes. That is, given the fact
- that an earthquake has occurred, Richter's relationship allows calculation

of the distribution of the earthquake magnitudes. Richter's relationship is



log;y N =a - bm (4)

where Nm is the number of earthquakes whose magnitude is greater than
or equal to m and a and b are empirical constants which vary from region
to region. |

In general, upper and lower bounds are imposed in Richter's relation~

ship (2,3,4,5,10,12,14,15,16,17). The upper bound represents a magnitude

which is improbable for a particular region while the lower bound represents

the magnitude which is not of engineering significance. Using upper and

lower bounds the modified version of Richter's relationship becomes

0 m < m,
logjg N ={ a+b (m- m ) m< m<m (5)
0 m > my

where m, is the lower bound and m, is the upper bound on the magnitude.
A lower and upper bound of 2.0 and 6.3 were used in this study.

| The linear form of Richter's relationship is only an approximate fit
to actual data. It has been suggested by Merz and Cornell (10) that a

quadratic relationship be used. . This results in:

0 m<m
)
2
log,y Ny =4a+b (m—mo) + ¢ (m—mb) m< m<m
0 mm

where a, b , ¢ are empirical constants. Due to the relative lack of data
on earthquakes in the eastern U.S., the linear form of Richter's relation

will be used in this report.

(6)



The cumulative distribution function of earthquake magnitudes may be
derived from Richter'!s relationship and is presented below for the linear

case where both an upper and lower bound on the magnitude is included.

Q m<m
(o]
—B(m-mo)
FM(m) ={Kml[1l-e ] m < m :_ml (7
1 m > ml
where K = (l-exp(-8(m-m)) 7" @)
and B =1 - 2nl0 (9

Once the cumulative distribution function is obtained, the probability
that the earthquake is of magnitude greater than m given the fact that an
earthquake has occurred, is equal to 1 =~ FM(m).

Presented in Fig, 2 is a plot of Richter magnitude ,M, vs the cumula-
tive number of earthquakes with a magnitude greater than M for the source
area. The slope of this curve, b, is obtained using the method of least
squares. Then the parameter 8 needed for the cumulative distribution may
be calculated using eqn. (9).

For the Latham area magnitudes between 2.0 and 4.5 were used to determine
the slope of the frequency magnitude relationship. Earthquakes with magni-
tudes of less than 2.0 are normally not felt and therefore, many of these
were not reported. Eartﬁquakgs‘of magnitudé greater than 4.5 are relatively
rare for the source area and are also excluded for the calculations of 8.

Solla (13) presents a plot of B vs time interval for a constant source

radius of 160 km. The time interval is the number of previous years consi-



dered, i.e., a time interval of 100 years corresponds to using only the
past 100 years of earthquake data. The values of £ tend to decrease as

the time interval increases. It seems reasonable that for the earlier
yearé only the larger earthquakes were reported. This would cause the
observed decrease in the slofe of the frequency magnitude relation and a
corresponding reduction in the vaiue of B, see Fig. 2. The wvalue for B
for a 100 yvear interval with an area source radius of 160 kilometers is 1.5

and this is the value used in this report. It should be noted that the

value for B suggested by the U.S.G.S. (1) ranges between 1.35 and 1.54 for the
Northeastern U.S.

V. ATTENUATION RELATIONSHIP

For most engineering purposes the maximum gréund acceleration, velocity,
and/or displacement are important design parameters. An attenuation relation-
ship relates the earthquake magnitﬁde and the distance from the site to these
design parameters. The most cémmon relationship has the form:

-b

Y =b; exp(sz)R 3 (10)

where s . X .
Y = the maximum acceleration, velocity, or displacement

at the site
M = the magnitude of the earthquake
R = distance from the epicenter of the earthquake to the
site of interest
and by, b2, 53“a;e'empiricél:constants. SRR
When actual data is examined, the spread of data points around attenuation
equations is generally quite large. For small distancés, equation (7) yields

a very large value for the ground motion which does not match the observed

values. To account for this, some authors (7,8,12) suggest a modified form



of the equation:

=b 3

Y = b, exp(b,M) (R + 25) (11

where in this case R is in kilometers.

Equation (11) provides a better fit to the actual data but there is
still a large amount of scattering in the data. Some authors (18) have
suggested attenuation vrelationships which account for site conditions as
wéll. Other authors (2,10,17) have suggested the use of an error term.

This changes the relationship to:

...b3

Y=b exp(béM) R S (12)

where the natural log of e is normally distributed with a mean of zero
and a standard deviation of o. This error term accounts for the spread
in the data due to varying site conditions and other variations in the

data. Typical value for ¢ range from 0.5 to 1.0 (2,17).

VI, EVALUATION OF SEISMIC RISK ~ DETERMINISTIC ATTENUATION

Using the deterministic attenuation relationship:

~b
3
A= bl exp(bZM) R (10)

the probability that an earthquake will produce a maximum ground accelera-

tion, A, greater than a at the site given that an earthquake has occurred

at a distance R from the site is (17):

-6/b2
PIA>a|R] =1-K,[1-C8(a/b)) ] (13)
where C = exp (Bmo)
c. = R—Bb?‘/b2
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Assuming the occurrence rate is uniform throughout the source area

Equation (17) may-be integrated .over the source area yielding:

P_=PlA>a
y = Pla > al

) 2 B/by . ,"B/b, , (14)
nl 53 FKp1 CPyp

where —Bb3/b2+2 —Bb3/b2+2
D -

¢, = — L
Bb,/b, - 2

where a is a given acce;eration,,py is probability that a will be
exceeded, DO is focal depth of the earthquakes, Ry is radius of source area,
my and m  are the upper and lower bounds on earthquake magnitude.

Assuming a Poisson process, the probability that the ground motion will
exceed a level a in t years is: ‘-py*v*t (15)

P[A >al=1-e

The annual risk is the probability that the ground motion will exceed a given
acceleration Y in one year or:

Annual risk = 1 - e (16)

VII. EVALUATION OF SEISMIC RISK-PROBABILISTIC ATTENUATION

Using the probabilistic attenuation relationship:

1 exp(BzM) R “ ¢~ (12)

A=b
causes an increase in the associated probabilities and annual risk.
Using this relétionship, the probability that an earthquake will produce a

ground motion greater than a at this site, given that an earthquake has

occurred a distance R from the site is (17)
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PIA >a|R] = K o(z,) + (1-Fm)o(z;) + Ky [6(zq- -E—‘i) -

-8/b, |
b2y - 8] Ceg @) emell/md) @)
2 1
where 1 " 2

6(z) = . f exp (- %TQ dx
SZr z "
1 (0. a - Zn(blexp(bzml) R;b3))/c
9 (4n a - Zn(blexp(bzmb) R 3))/c

N
]

N
[/

Assuming a uniform occurrence rate throughout the source area then

Equation (17) is integrated over the source area yielding:

R
y ,
P_=P(A> a) = jD P[A > aIR]-Zg. dR—Z— (18)
y o R - D

Equation (18) is then numerically integrated using Simpsons rule to

-

obtain py. Assuming a Poisson process the probability that the ground motion

will exceed a in t years is:

plA >al=1-e (19)
for low risk wvalues:
LA > a Tv powe (20)

VIII. APPLICATION OF PROCEDURE TO LATHAM, NEW YORK

" In this section, the'pfOCédﬁresbdeédribedfpreViously‘will be used to
determine the seismic risk of Latham, New York and the effect of various input
parameters on the seismic risk. Solla (13) has shown that the seismic risk
of Latham is relatively insensitive to changes in the values used for B for
v. From the data base of historical earthquakes, a range of possible values

for both B and v were established and it was shown that changes of these para-
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meters within that range has a negligible effect upon thé overall seismic risk.

Unfortunately, seismic risk is greatly dependent upon the attenuation coeffi-
clents (bl, b2’ b3) and to a lesser extent upon whether the probabilistic error

term is included in the attenuation  relationship.

Little data is available oﬁ'earthquake attenuation in the Eastern United
States hence, the coefficiencts for the attenuation relationship, equation (10),
were determined by a search of current literature. A summary of the possible
attenuation parameters obtained through this search is presented in Table 1.
Most of these relationships ﬁere derived for the West Coast (4,7,8,12) ﬁhile
only.a few are applinable to the East Coast (7,15). Since the East Coast
is thought to have a distance attenuation coefficient.b3 of épproximately
half that of the West Coast (1), only the relationship for the Eastern U.S.

were examined in detail in this study. These relationships are

1.15M Rfl.O

1.183 e
0.5M

a 21)

(re25)~1-32 (22)

a 1100 e

where a is maximum ground acceleration in cm/secz, M is the Richter's magnitude
and R is the distance in kilometers from the epicenter of the earthquake to the
site.

Presented in Fig. 3 is the annual risk for Latham using the two deter-
ministic attenuation relationships, equations (21) and (22). Note,there is an
order of magnitude different depending upon which attenuation relationship
is used. Since Donovan's relationship Eqn. (22) ylelds more conservative
results, his values for bl’ bz, b3 will be used in this report. The effect
of including the probabilistic log-normal error term in the attenuation
relationship is shown in Fig. 4. This graph presents the annual risk for
Latham for the deterministic attenuation relationship (no error term) and for

the probabilistic attenuation relationship with the standard deviation of the
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log-normal error term ,J, taking values of 0.5 and 1.0. Note that inclusion
of the error term increases the associated annual risks. For this study, the
standard deviation of the log~nodrmal error term is taken as 0.75 which is the

midpoint of the range of suggested vlaues for o (2,16).

IX. RECOMMENDED SEISMIC RISK

The recommended séismic risk for Latham was calculated using the attenuation
coefficients suggested by Donovan, a log-normal error term with mean value equal
to zero and standard deviation equal to 0.75 and the walues for 8 and v
previously determined (B = 1.5, v = .204 % 10-4), The recommended annual
risk and return periods using the aforementioned seismic parameters is presented
in graphical form in Fig. 5 and in tabular form in Table 2. The annual risk
presented in Fig. 5 may be used to calculate the probability that a particular
maximum ground acceleration will be exceeded in a given number of years. If
the annual risk of a particular maximum acceleration, a, is q,s the probability

that the acceleration will not be exceeded in T years is given by

PA<a) = (1-q)" (23)

This information is presented in Figure 6 and in tabular form in Table 3. For
example, a maximum ground acceleration of 228cm/sec2 has a 1 in 10 chance of
being exceeded in 50 years, while a maximum ground acceleration of 205cm/sec2

has a 1 in 5 chance of being exceeded in 100 years.

X. SUMMARY AND CONCLUSIONS

The seismic risk of Latham New York is presented in terms of annual risk,
average return periods and probabilities of exceedence. The average accurrance

rate » v » for the area as well as B, the parameter specify the magnitude frequency
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relation were determined using a list of historic earthquakes for the
afea. A conservative attenuation relationship for the Eastern United
States with a probabilistic ervor term were also used. It is felt that
the seismic risk values recommended in this report are appropriate for .

structural engineering purposes.
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b1 b2 b3 v ‘Reference

2000 0.8 2.0 2,3,4
1350 0.58 1.52 7%
1100 0.5 1.32 T%%
1260 0.8 2.0 8
1230 0.8 2.0 12
1183 1.15 1.0 14

# For Western U.S.

*% For Eastern U.S.

TABLE 1. ATTENUATION COEFFICIENTS

17
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RETURN PERIOD MAXIMUM GROUND ACCL.
5
(years) (cm/sec”)
10 40
25 65
50 90
100 125
200 - 160

TABLE 2. RECOMMENDED RETURN PERIOD FOR LATHAM

_ MAXTMUM GROUND ACCELERATION (in cm/sec’) HAVING
'ECONOHfgeﬁng T PROBABILITY p OF BEING EXCEEDED IN T YEARS
p = 0.005 p = 0.10 p = 0.20
25 225 180 152
50 270 228 178
100 330 265 205

TABLE 3. RECOMMENDED MAXIMUM GROUND ACCELERATION FOR SPECIFIC

EXCEEDANCE PROBABILITIES AND ECONOMIC LIFETIMES
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FIGURE 2. MAGNITUDE FREQUENCY RELATIONSHIP
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ANNUAIL SEISMIC RISK

Deterministic
B = 1-5

v = 0.204 x 10~

0.01

FIGURE 3.

Maximum Ground Acceleration (g)

EFFECT OF DIFFERENT ATTENUATION RELATIONSHIPS
UPON SEISMIC RISK
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ANNUAL SEISMIC RISK

T : 1 T T T
B = 1.5
= v = 0.204 x 10~% _
b, = 1100
- b, = 0.5 |
10 ° |- b, = 1.32 B
3
Detérministic
1073 L _
10-4- . 1 -1 4 1 1 |
0.01 , 0.1 1.0

Maximum Ground Acceleration (g)

FIGURE 4. EFFECT OF PROBABILISTIC ERROR TERM UPON SEISMIC RISK
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ANNUAL SEISMIC RISK
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FIGURE 5.

Maximum Ground Acceleration (cm/sec?2)

RECOMMENDED ANNUAL SEISMIC RISK AND RETURN

PERIODS FOR LATHAM N.Y.
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APPENDIX A

Typical Report of an Earthquake

Thé following are typical newspaper reports from which
the intensity of an earthquake is determined. This particular
earthquake occurred on October 20, 1870 with an epicentral

intensity of TX (vm1) (11,

"In the vicinity of the park on Washington avenue,
and in a parallel line from there to the south part of
the city, it was very palpable, shaking the buildings,
ond in the vicinity of where the old Lancaster pond
" stood, causing some people to leave their houses....The
shock was very distinctly felt on Madison avenue hill
and on Harbor Hill. People in houses on both these
hills left them and ran into the street. Furniture
was knocked down and upset, and in many instances
crockery was broken.- The shock is reported as
havirg losted one minute and a half, and occurred
west of a line north and south of Eagle street.”

"A severe shock of earthquake was felt in this city...
The people were greatly excited, and rushed from thelr
buildings to find chimneys falling and steeples tottering.
The damage done was not great, but the excitement was
intense.” ' ' |

"...a severe shock was felt In this clty, which startled
almost everyone who was situated so as lo feel its effects,
The most substantial buildings shook to their foundations,
while in many dwellings dishes were thrown from the ’
shelves and gas fixtures moved like pendulums, People
-rushed Into the streets to ascertaln the -cause, and mahy
enqufries, were made. The most prevalent idea was thot
an explosion had taken place. ... ' "

"There wds hardly a building but what, more or
less, felt the shock, although on the south side of the
city it was felt most severe, In the hotels the spring
bells and even door bells were rung....In the upper
stories of buildings the shock was most felt."



DATE

1804
1840
1841
1843
1847

1847
1848
185
1853
18355

1855
1885
1857
1872
1873

1873
1874
1874
1874
1877

1877
1878
1878
+878
378
.3
18*;
1881
1882
1884

1385
188%
1894
1897
1903

1907
1910
1210
1911
1913

MAY
JAN
JAN
ocT
JAN

JuL
SEF

2 DEC

MAR
JAN

FER
LEC
ocT
JuL

MAR |

AFR
JAN
DEC
JAN
MAY

NOV
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ocT
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LEC
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AFR
SEF
AFR
AUG

(AN
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A
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MAay
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AUG
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AFPPENDIX B

LIST OF EARTHQUAKES

COMMENTARY

FA NY
NR UTICA
FELT FOR 15-20 SEC AT NYC

HULDSON VLsFA NY CITY,WNEWENG

FA ALBANY

FA GLEN FALLS

NR NY CITYsFF RI TO FHILA
FA CARLTON

NR LOWVILLE

FA MT VERNON + FREEFORT

HUDSON RIVER VALLEY
FA FRENCH MT
CNT NR BUFFALO

FI 10MI RADRIUS-NEW ROCHELLE

FA CANTON

SEVERAL SH FI N NY
FA OGRENSRURG

FI A AR NY CITY

1 SHOCK AT LOCKFORT
SL SH FA SCHENECTADY
NE NY

ERORE WINDOWS IN FLUSHING
HUDSON RIVER VALLEY
FA FLUSHING

FA SCHOHARIE

4 ST SH FA SCHENECTADY
FA FORT JEFFERSON

ST SH FA ELMIRA

FA AMSTERDAM

FA NY CITY

FA FEEKSKILL

FA YORKTOWN

CNT IN NY CITY

NR LK CHAMFLAIMNsFA VTsNH,MA
NR OGDENSEURG

NR SCHENECTADY

LT SH FA SARANAC LK

ST SH FI W LONG ISLAND
ST SH FA OGLENSEURG

NR LK FLACID

LAT

NORTH

40.7
43.0
40.7

4...0\.!

42.6

43.3

40.7
43.4
43.7
40.8

42,0
43.4
43,2
40.9
44,6

44.8
44,7
40.9
43.2
42.8

44,35
40.8
41.3
40.8
42,7

42.8
40.9
42+ 1
43,0
40.6

41,3
41.3
40,6
44,5
44,7

42.8
44,3
40.7
44.7
44.0
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DATE

1915
19216

1916

1916
1916

1217
1921
1921
1922
1925

1925
1926
1926
1926
1927

1927
1927
1927
1927
1928

1929
1929
1929
1929
1947

1930
1930
1930
1931
1931

1931
1931
1231
1931
1932

1932
1932
1933
1733
1933

FEB
JAN
FEB
JUN
NOV

0CT
JAN
JAN
LEC
AFR

MAY
JAN
MAY
MAaY
MAR

MAR
MAR
MAR
0cT
MAR

JUN.

AUG
AUG
LEC
LEC

taN
JAN
NOV
AFR
AFR
i
JUL
JUL
NOV

DEC

DEC
nec
MAY
JUN
ocT

I}

Rl RS

23
27
11

20

e an,

12

14
29

24
18

-

ot

rJ M
PN ORIN NP A

NN S

O MmN

r IR

COMMENTARY

LT SH FA REEKMANTOUWN
NR LK GEORGE
MOHAWK VL

FA MANY FTS IN NESTCHESTER co

NR GLEN FALLS

FA GLEN FALLS

NR GLEN FaALLS

NR GLEN FALLS

FAa CANTON

FA S SYRACUSE + ONANDAGA VL

FA SODUS PT

FA SARANAC LK + LK FOWER

FA NEW ROCHELLE-MOST STRONG
FA FOUGHKEEFSIE

FA CANTON RY MANY

FA CANTON A DGENSRURG
FA'S SYRACUSE

FA S SYRACUSE

FA OANNEMORA BY MANY
SARANAC LKs NE NY

MALONE.LT SH.IIR 30 SEC
ATTICA
ATTICA
ATTICA
ATTICA

CLINTON

ATTICA

MALONE AND CHESTNUT FaLLS
LK GEORGE (ISOSEISHMAL MAF)
STRONG EQ FA BUFFALO

FA MALONE RY VERY FEW
ROCHESTER.FEERLE,NO DAMAGE
ROCHESTER. LT SH
CANTONSDISHES RATTLED
GAEBRIELS

GABRIELS .
WATERTOWN. (EXFLOSIONT)
LAWRENCEVILLE
SCARSILALE

ST JOHNSVILLE

LAT

NORTH

44,7
43.7
42.9
41.0
43.3

43.3
43.3
43.3
44,6

43,0

43.4
44,3
40.9
41.7
44 .6

44.6
43,0
43,0
44,7
44,5

44,8
42.2
42,9
42.8
42.8

43,1
42,8
44.8
43,4
42,9

44,8

43,2

43,2
44,6
44,4

44.4
44,0
44.8
41.0
43.0

LONG
WEST

73.4
7347
74.0
73.8
73.7

73.6
737
73.7
75.1
7641

77.1
74.1
73.9
73.9
73.2

753.4
76.1
7641
73.7
74.3

74.3
7742
78.3
78.3
78.3

73.3
78.3
74.3
737
78.9

74.3
776
77.4
73.2

74.1

74.1
75.9
74.7
73.8
74.7
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(MMI)

v

Iy-y
IV
Y

III
v
Iv

III

ITI
IV

II
IV

Iv
111
I11
IV
V-vI
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© 28
DATE COMMENTARY LAT LONG INTEN MAG
NORTH WEST (MMI)

1934 AFR 15 ADIRO’K MT NR'LK CHAMFLAIN 44.7 73.8 V-VI
i

3 4.5
1934 AFR 15 MALONE,ST AS FA DANNEMORA 44.8 74.3 III 3.0
1934 JUN 5 MALONE 44.8 74.3 111 3.0
1935 JAN 28 MALONE © 44.8 74.3 IV 3.7
1935 JAN 28 MALONE 45.0 74.3 111 3.2
1935 NOV 1 RICHMONDVILSLE 42.6 74,6 11 2.3
1936 JUN 21 MOUNTAIN VIEW. S ML 44.7 74.2 111 3.0
1937 FEBR 21 ELMIRA. SLIGHT NO DAMAGE. 42.1 76.8 11 2.3
1937 MAR 10 FA CANTON BY MANY 44,6 75.2 IV 3.7
1937 JUL 19 W LONG ISLAND 40,7 73.7 IV 3.7
1937 OCT 12 WESTCHESTER CO 41.2 72.8 11 2.3
19238 MAY 4 MOIERATE SHOCK Fa& MALONE: 44,9 V4.9 1 1.7
1938 JUL 292 N MANHATTAN AND BRONX 41.0 7o.7 III 3.0
1938 AUG 23 FA WESTCHESTER CO 41.2 73.7 I1I 3.0
1938 AUG 23 FA WESTCHESTER CO 41.2 73.7 111 3.0
1938 OCT 21 S DUTCHESS CO 41.2 73.7 11 2.3
1938 NOV 18 N NY AND ST LAWENCE RV 44.8 753.3 IV-V 4.0
1939 FEER 21 LOCAL SH FA ONLY MALONE 44.8 74.3 11 2.3
1939 FEB 24 NR ATTICA 42.9 78.3 111 3.0
19392 JUN 1 CANTON» ST ILOCAL SH ' 44,6 75.2 111 3.0
1939 SEF 21 ORANGE CO ’ 41.4 74.,+-11 2.3
1239 SEF 22 FORT WASHINGTON SEISMICT 40.8 73.7 1 1.7
1932 OCT 21 FA GLENS FALLS 43,3 73 3 11 2.3
1939 OCT 25 FA HUDSON 42.2 72 3 11 2.3
~740 AFR 12 W CENTRAL NY 42.8 7 5 11 2.3
1?2420 PR 13 NR MESSENA 44.8 74.6 2.6
1940 MAY 20 W CANTON 44.6 75.2 1T 2.3
19240 SEF 26 LK CHAMFLAIN AREA 44,7 73.3 2.
1741 FER 1 CANTON 44.6 75.2 11 2.3
1941 AFR 3 FS OF AFR 4 44,7 73.9 2.9
1241 AFR 4 AR 20 MI SE OF MALONE 44,7 73.9 3.3
1241 JuL 28 FA MT KISCO + WHITE FLAINS 44,1 73.7 111 3.0
1941 OCT 9 WATERTOUWN ’ ' 44,0 75.9 11 2.3
1741 OCT 20 WATERTOWN 44,0 73.9 11 2.3
1941 UCT 21 FS OF OCT 21 W M 3.3 _44.8 74.8 2.2
1941 OCT 21 AR 15 MI S OF MALONE - 44,8 74.8 3.3
1241 DEC 12 AR 12 MI N OF DANNEMORA 44,9 73.7 2.7
17242 JAN 31 AR 10 MI SW OF DANNEMORA 44,7 73.9 2.7
1942 MAY 24 FS OF MAY 24 W M 3.9 44,7 73.8 2.9

1942 MAY 24 AR 10 MI SW OF DANNEMORA 44,7 73.8 3.9



DATE

1942
1942

1943
1943

1943

19244
1944
1744
1744
1244

1944
1944
1944
1945
1946

1946
1946
1944
1246
1246

1944
1946
1248
1248
1949

- 1749

1950
1950
1951
1951

1951
1951
1952
1932
1952

1932
1933
1934
1954
1934

ocT
OCT
MAY
JuL
ocT

JAN
FEE
SEF
SEP
SEF

SEF
SEF
ocT
AFR
MAR

MAR
JUN
JUN
SEF
NOV

NOV
NOV
AFR
NOV
FEE

FEE
AUG
AUG
SEF

ocT

NOV
NOUV
AUG
ocT
NOV

DEC
AFR
FER
AFR

MAY 2
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COMMENTARY

S FART OF LK CHAMPLAIN

A FEW MI S OF ALEANY

NR DANNEMORA ,
DANNEMORAYLK FLACID.

AR 20 MI NE OF TUFFER LK

ROCHESTER
BUFFALO

CNT BT MASSENA
AaS OF SEF S OF
AS OF SEF OF

CORNWALL
5.9

T9

X 3+

w

AS OF SEF
AS OF SEF OF M 3.9
AS OF SEFP 5 OF M S.9
AURBURN-S SYRACUSE
ST SH FA MASSENA

OF M 5.9

4

f

ALEXANDRIA RAY
GABNREILSs NY. LT TREMOR
NR ST REGIS FALLS
MASSENA

AB 25 MI SS8W OF ROCHESTER

MASSENA

SCHROON LK

AR 135 MI SE OF LK FLACID
BT TUFLFER LK + MALONE
MASSENA

MASSENA

MASSENA

LT SH FA MASSENA
ROCKLAND CO
MASSENA 3 HL

CLINTON CO
FOUGHKEEFSIEy LT SH
MOHAWK RV VL
FOUGHREEFSIE

AURURN

MASSENA
FLATTSEURG
CANADAIGUA
FLATTSRURG
MALONE

LAT
NORTH

44,0
42,6
44.8
44,5
44,4

43.2
42.9
45.0
45.0
45.0

45,0
45.0
45.0
43,0
44,9

44,3
44,4
44,6
44,9
42,9

44,9
4308
44,2
44,4
44,9

44.9
45.0
43.0
41.3
44.9

45.0
41.7
43.0
41.7
42.9

44.9
44,7
43.0
44.7
45.90

LONG
WEST

73.6
73.8

73.8
74.5

74.2

77 .6
78.8
74.9
74.9
74.9

74.9
74.9
74.9
76.4
74.9

75.9
74,2
74.3

74.9

77.4

74.9
73.7
73.8
74,3
74.9

74.9
74,9
74,9
74,3
74.9

73.3
73.9
74.3
74.0
76.6

74.9
73.4
7647
7345
74.2
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DIATE

1954
1954
1954
1935
1955

19356
1956
1957
1957
1958

1958
1961
1961
1962
19262

1963
1963
1963
1963
1943

1944
1954
1964
19564
1254

1964
1964
1964
1964

1954

1965
1965
1965
1956
1966

1967
19647
1959
1974

1368

SEP
DEC
LEC
JAN
AUG

JuL
AUG
FEE
MAR
JAN

MAY
AFR
SEF
ocT
NOV

JAN
FER
MaY
JUL
AUG

MAR
JUN

JUN
JUN

SEF

SEF

NOV
NOV
NOV
NOV

JuL
AUG
SEF
JAN
MAY

JUN
NOV
AUG
JUN

COMMENTARY

WATERTOWN

SARANAC LK + VICINITY
LAWENCEVILLE

MALTA 2 ML

ATTICA

AR 30 MI SSE OF MALONE
AB 10 MI E OF MASSENA
MASSENA '

NR FA RORDER

MASSENA

ALBANY

MASSENA A CORNWALL

FA MASSENA BY SEVERAL
N NY» MALONE

SOUTH FOUGHKEEFSIE

FO
AR
AR
NR
BT

ALL WATERTOWN SHARPLY

15 MI SW OF ROUSES FT
20MI N-ROME,LYONS FALLS
ALBANY

MASSENA + LONG SAULTsONT

MASSENA 3 ML

10 MI E OF OQGIENSEURG
MALONE

CA-US BORDER

MT KISCO

MT KISCO
ARMONK s MTKISCO» FOUND RIDGE
NR CHERRY VL

AR 3 KM S5 OF FEEKSKILL

NR SOUTH MTsONT

ATTICA

ATTICA

GOSHEN-MIDDLETOWN

EAST OF ATTICA

S KM N-SPRING VL,5-10 KM IH

ATTICA

WESTCHESTER CFUNTY
ATTICA

WAFFINGERS FALLS

RI FOSSIELY CN RV VUL

LAT |.ONG

NORTH WEST

44,0 73.9
44.6 74.6
44.8 74.7
43.0 73.8
42.9 78.3

44,7 73.8
44,5 74.7
44,9 74,9
41.6 74.8
44,9 74.9

42.6 75.8
45.0 74.8
44,9 74.7
44.8 74.3

41.6 73.9.

44,0 75,9

44,9 73.7
44.5 735.2
42,6 73.7
45.0 74.9

44.9 74.9
44.7 735.3
44.8 74.3
45.0 742
41.2 77 ¢

41.2
41.2
42.8
41.3
44.9

737
73.7
74,9
73.9

42,9 .78.2
42,9 -78.2
41.4:74.4
41,2 74.0

42,9 78,2
41,2 73.8
42,9 78.2
41,6 73.9

41.5 72.5
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Iv
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IV
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DATE

1574
1584
1592
1661
1698

1702
1711
1729
1732
1737

1766
1783
1791
1791
1792

1792
1793
1793
1794
1800

1805
1805
1811
1312
1812

1813

1816
1816
1819
1819

1827
1837
1840
1840
1840

1842

1843
1844
1844
1845

FER

AUG
SEF
DEC

AUG
NOV
MAY
MAY
AUG

0CcT 2

JAN

JUL
MAY

LEC

AUG
DEC
JUL
FEER
JUL

DEC
SEF
SEF
AUG
NQV

£UG

ATR

AaliG
Lo bl ]
pUY

NOV

NOV
MAR
JUN
NOV
JAN

P

WRNOL OUHO®M

ot
sl e N oY OCPO OO

et

-

[y

o
D

[ors
= O Qb0

COMMENTARY

RI FOSSIELY CN RV VL

RI FOSSIBLY CN RV VL

RI FOSSIEBLY CN RV VL
FROBAERLY IN ST LAWERENCE
FA DANRURY CN

FA DIIANBURY CN

FA DANEURY CN

FA DTANRURY CN

FA MONTREAL sy QUE

NR NY CITY>FO S NEW ENGLAND

FA NEWFORTs RI

W OF NY CITYsFF NH TO FA

NR MOODUS,ON FO SW NEW ENG-
NR MOODUS,CN FA MOODUSsCN
FA E HADDAMsCN

FA E HADDAM»CN

FA E HADDAM»CN

FA E HADDAM,CN

FA E HADDAM,CN

FI E MAsFA NEWFORTsRI.
FI CN VL

FI CN VL

CN VL FA E HADDAM
CN VL FA E HADDAM
CN VL FA E HALDDAM

CN VUL FA E HADDAM

NR MONTREAL,QUE FO NE N US
NR MONTREALyQUE FO E CANADA
ST ANDREWS:QUE

MONTREALQUE SL SH FI CITY

NR NEW LONDON,CONN

- NR - HARTFORD sCN

NR HARTFORII;CN
HAMILTON, ONT VIOLENT SH
PHILARELFHIAsFA

ST LAWERENCE VLsFA MONTREAL
VERMONT

FA E HALDAM,CN

FA MONTREALyQUE

FA E HALIDAMs CN

LAT
NORTH

41.5
41.5
41.35
45,5

41.4

41,4
41,4
41.4
45,5

40.8

41,5
41,0
41,5
41,5
41,5

41.5
41 .3
41.5
41.5

41.9

41.5
41.5

41,5
At

LONG
WEST

7239
7245
7248
73.0
7343

73.35
73.5
73.5
73.6
74.0

71.2
74.3
72.4

2.4
72.5

72.5
72.5
72.5
72.5

71.1

72.4
72.4
72:4
2.4

72.4

72.4
73.6
73.6
74.3
73.6

72.1
72.7
72.9
72.9
7642

73.2
72.3
72.4
73.6
72.4
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VII
VII

VII

VII
IV

Iv
IV
Iv
IX
VII

VI
VIII
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v
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DATE

1845
1847
1847
1847
1847

1848
1848
1849
1849
1851

1851
1852
18352
18352
1832

1833
1853
1834
1834
1854

1854
1855
1838
189¢
18Z4

1836
18354

1856

1857
1857

1858
‘1858
1858
1858
1858

1638
1838
1860
1861
1841

NOV
JAN
JAN
SEP
NOV

MAY
DEC
FER
FER
JAN

DEC
JAN
FEE
JUN
AUG

MAR
MAY
JAN
JAN
ocT

LEC
JAN
FER
AN

A

MAY
JUN
LEC
JUN
ocT

Jail

JAN
MAY

MayY

JUN

JUN
JUN
MAR
MAR
JUL

13
24
24
-

ey

24

13
19

12

10
28
30
16

15
15
10
17
27

27
30

12

R i

COMMENTARY

FA LEEANON» NH

FA GRAFTON HAEOUR» ONT

FA RICE LKsONT

FF NEWFORT RI TO FHILIA,FA
FA MONTREAL s QUE

FA MONTREAL »QUE

TREMOR AT MONTREALyQUE
FA NEWFORTsRI

FA SFRINGFIEL.DI'»MASS

FA ST ANDREWS-,QUE LT SH

FA BRIDGEFORT, VT

OFF COAST OF RI

FA ST MARTINy QUE —-LT SH
UFFER CN VL.FA CLAREMONTsNH
FA GROTONs CN

SH FELT NR ST CATHERINEsONT
FA QTTAWASONT

FA FALMER»HMA

FA PALLMER»MA

FA KEENEsNH

FA HUNTINGTONsQUE
FA STE MARTINsQUE
FA MONTREAL »QUE
FA MONTREAL,QUE

S CN RV VUL

FA OTTAWAs ONT
CENTRAL CN RV VL
FA OTTAWAONT
COMNECTICUT

FA MONTRAL» QUE

FA MONTRAL, QUE

-FA NIAGARA FALLS>ONT

FA RICHMOND + MONTREAL sQUE
FA RICHMOND > COMETONyQUE
FA MONTREALs QUE

S CN RV VUL NR NEW HAVEN
S CN RV VLsFA LDERRY

FA MOODUSsCN

2 ML FA NEWARK:NJ

FA MONTREAL + OTTAWAsONT

LAT
NORTH

43,6
44,0
44,2
40,2

435.5

45.9
43.5
41,3
42.1
45.6

44,0
41.2
45.6
43,4
41.4

43,1
45,4
42,2

42,2

42.9

45.1

454 6.

45.5
4543

41.4

45,4
41,3
45,4
41,5

43.3

45.5

43,1

A5.7°

45.5

45.3

41.4
41,3
41,5
40,7
45.4

LONG
WEST

7243
78.0
7841
72,0
73.6

7346
73:6
71.4
72,5
74.3

73.3
71.4
7347
72.3
72.1

7944
7347
72.3
72.3
723

74,2
73.7
73.4
73.4
72.6

75.7
723
7347
72.9

7346

73.4
79.1.
72.1
72.1
73.6

72.8
73.0

2+3
74.2
753.4
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INTEN
(MMI)

Iv
I1I
II
V-
I1I

ITI
III
ITI
I1I
ITI

I1I
v

ITI
ITI
ITI

Vv
I1
I11
I1I
IV

III
I1I
II
I1I
v

IT
II
II
III
III

II
T
III
1Y
11

III
Iv

III
III
VII
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IATE

1861
1862
1864
1867
1869

1870
1871
1873
1873
1873

1873
1873
18735
1875
1875

1873
1875
1876
1877
1877

1877
1877
1877
1879
1879

1879
1880
1880
1880
1880

1880

51880 .

1880
1881
1881

1882
1882
1882
1883
1883

ocT
FER
ocT
DEC
AFR

MAR
JAN
MAR
AFR
AFR

JUL
SEF
AFR
JUL
SEF

LEC -

LEC
SEF
HMAY
SEF

NOV
DEC
onee
JUN

AUG 7

ocT
FER
AFR
May
JUL

SEF
SEF
SEF
JUN
nec

0CT
NOV
DEC
JAN
FER

= Lo

OORWDdD VOrrRM

GG

27
4
?

COMMENTARY

STRONG SH FA ILE JESUSyQUE

CN

RV VUL

4 ML FA MONTREAL»QUE

NR
FA

Fa

FaA
Fa

NY-VUT ERORDER
VIENNAsONT

MONTREAL» QUE
HAWRKESBURY » ONT
MONTREAL » QUE

FACORNWALLL s ONT

Fa

AR

FGA ST HYACINTHE + MONTREAL

FI
FO
Fa

Fa
FA
SE

HAMILTONyONT
15 MI W OF MELLANIsONT

DUNDIEE TOWNSHIF,QUE
NiW CN
STEFNYsCN

KEENE s NH
KEENE s NH
MA.

OSHAWA ONT
FELT ALL ALONG DELAWARE RV

FA
FA
Fé
Fa
NR

Fa
ST
FaA
LT

FAa

Fa

FA:

Fa
ST
ST

Fa

CORNWALL s ONT
BEEACHRURG 2 ONT
BEEACHRURG s ONT
MONTREAL» QUE
ST CATHERINESsONT

NEW HAVENs CHN

SH FA OTTAWAsONT
OTTAWASONT

SH FO S OTTAWA-STLAW’CE
OTTAWAONT

HUNT INGLON-MONTREAL » QUE
CORNWALL s> ONT
CHARLOTTEs VT

SH FA OTTAWAsONT

SH FA HUNTINGIDON»QUE

MONTREAL s QUE

STONG SH FA WELLANDyONT

FA
FA

WELLANDONT
HUNTINGDON» QUE

27 S RI

LAT
NORTH

4546
41.5
45.3
44.0
42.6

45.5
4546
45.5
45.0
43.3

43,0
45.5
45.1
41.8
41.3

42.9
42.9
41 .8
43.9
40,1

43,0
45. 6
435.6
45,6
43.2

41,3
45,4
45.4
45,2

45,4

435.2

44,3
45,4
45,1

43.9
43,0
43.0
45.1
41.5

.LONG

WEST

7347
72.5
73.6
73.0
80.8

73.6
74.7
73+6
74.8
79.9

79.5
73.2
74.3
73.2
73.3

7243
72.3
71.0
78.8
74,8

74.8
746.8
76.8
73.6
79.2

72.9
7547
7547
75.3
7347

73.8
74.8
73.3
75.7

79.2

73.6
7.4
79.4
74.2
71.5
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INTEN
(MMI)

v
IV
IV
VII
III

II

III
IV
Iy

VI
IV
111
v
11

111
11
v
III
v

III
III

IV
IV

II
11
IT
IV
III

IV
S III
II
II
I1T

II
Iv
II
II
v
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DATE
1883 MAR 11
1883 MAR 12
1883 MAR 23
1883 AFR 1
1884 MAY 31
1884 0OCT 24
1884 0OCT 24
1884 LEC 4
1885 FEB 3
1885 FER 295
1885 MAR 11
1885 MAR 23
1885 AFR 28
1885 SEF 4
1886 FER 13
1886 AUG 19
1886 SEF 2
1886 SEF &
1888 JAN 6
1888 JAN 11
1888 FER o
1888 MAR 2
1888 JuL 1
1888 JUL 10
1889 HMAaR 8
1890 SEP 26
1820 0CT 29
1822 DEC 26
1893 NOV 27
1894 FEE 23
1894 4&4FR 10
1894 AFR 17
1894 APR 27
1894 NOV 23
1893 MAY 28
1895 SEF 1
1895 DEC @
1897 MAR 7
1897 MAR 23
1897 MAR 26

COMMENTARY

2 ML FA WATERLOO,QUE

FI DUNDEE TOWNSHIF,QUE
FA HUNTINGLONyQUE

SMART SH FA HAMILTON,ONT
NR ALLENTOWNsFA

FA HUNTINGDONsQUE
FA HUNTINGION»,QUE
FA NORTHHAMFTON»MA
FA HUNTINGDONsQUE
FA HUNTINGDONyQUE

FA WATERLOO>QUE (7)
FA HUNTINGION,QUE

FA GILFORDsCN

FA CAMFBELLFORI'y ONT
FA FORT HOFE, ONT

Fa COOKSVILLE

FA ST CATHERINES,ONT
NR E HADIDAMsCN

FA HUNTINGIDON:QUE

FA PEMBROKEs ONT

FA OTTAWAy ONT

FA HUNTINGDONyQUE

FA MONTREAL s QUE

FA BRLLVILLE + KINGSTONsONT
YORK* FA

ST SH FA MONTREALs QUE
FELT NR MEACH LK

DUNDEE TOWNSHIF,QUE

FO QUEsFI ST LAWENCE RV VL
FI E TORONTO,ONT

CN RV NR MOODUS:CN
FA MONTREAL »QUE

FA MONTREALsQUE. -
FA NEW LONDONsCN
SE VT

CNT NR HIGH ER.:NJyFF VA—-ME
FA MONTREAL»QUE

FA THOROLD,ST CATHERINE,QUE
NR MONTREALy QUE

NR MONTREALs QUE

LAT
NORTH

45.4
45.1
43.3
40,6

45.1
45.1

- 42,3

43.1
45.1

45,4
45,1
41,3
44,3
43,9

43.6
43.2
41.5
45.1
45.7

4%, 4
45,1
45,5
44,4
40,0

45,5
45,6
45,1
45,5

43.7

41,6
45,6
4546
41,4
43,0

40,7
43.6
43.1
45.5
435.5

LONG
WEST

729
74.5
74.2
79.9
75.:5

74,2
74.2
7247
74.2
74.2

72,95
74,2
7247
779
78.3

79.6
79.2
72.5
74,2
77,2

7547
74.2
73.6
77.0
7647

73.6
75.9
74,3
73.3
79.3

72.5
73.3
72,1

72.35

74.8
73.3
79.2
73.6
73.6
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INTEN
(MMI)

III
IV
II
I11

II1
I1I
II

I1I
I1I

ITI
III
I1I
I1I
II

ITI
II
Iv
11
IV

II
III
II
I1I
Vv

I11
III
I1I
VII
II

IV
IV
IIT
III
I1I

VI
III
v
VII
IV
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35

LATE COMMENTARY LAT LONG INTEN = MAG
NORTH WEST (MMI)

1897 MAR 27 NR MONTREALy QUE 45.5 73.6 VII 5.7
1897 SEF S IN CN RV VL NR MOODUS 41,5 72.5 1V 3.7
1898 JAN 7 FI DUNDEEsQUE 45,1 74.3 IV 3.7
1899 MAY 16 IN CN RY VL ' 41,5 72.5 V 4,3
1905 OCT 22 FO LIMITED AREA IN N VT 44,9 72.2 IV-y 4,0
1906 MAY 8 IN CN VL NR HADDAM,CN 41,5 72.5 IV 3.7
1907 JAN 10 FA WILLIAMSFORTsFA 41.2 77.1 1V 3.7
1907 JAN 25 SV SH FS GOODIWOODsONT 44,1 79.1 IV 3.7
1907 NOV 14 2 ML FA RENFREWs ONT 45,4 75.7 1V 3.7
1908 FEE 5 HOUSATONIC VLs CN 41.4 73.2 1V 3.7
1908 MAY 31 ALLENTOWNs FA | 40.6 75,5 VI 5.0
1508 JUN 16 FA MONTREAL,GQUE 45,1 74,8 V 4,3
1908 JUN 17 FA ARNFRIOR»s ONT 45.4 76,3 IV 3.7
1908 AUG 146 FA MILTON,VUT 44,6 73,1 III 3.0
1909 JAN 31 2 ML-~MONTREAL r QUE 45.5 73.6 111 3.0
1909 FEE 1 FA MONTREAL »QUE 45,5 73.6 IV 3.7
1909 DEC 10 SH CNT E-OTTAWA 45,4 75.6 IV 3.7
1910 FEE 25 CNT NR HAMILTON»ONT 43,2 79.8 IV 3.7
1910 AUG 30 SE NH . 43,4 72,1 III 3.0
1912 MAR 27 FA HAMILTON,ONT STRONGEST 43,2 79.7 V 4.3
1913 AFR 28 NR IROQUOIS,ONT 44,9 75.3 V 4.4
1913 JUN 8 FA EROWNSEURGQUE 45,7 74.4 IV 3.7
1913 NOV 3 RIsNARRAGNANSETT EAY REGION 41.6 71.4 V 4.3
1913 NOV 15 CN VL NR MOODUSsCN 41.5 72,5 III 3.0
1914 FEE 10 AR 25 MI W-LANARKs ONT 45,0 76.9 VIII 5.5
1914 DEC 2 FA MOODUS,CN 41,5 72.5 III 3.0
1917 FEE 146 FA MOODUS,CN 41.5 72.5 IV 3.7
1917 MAR 11 NR E HALODAMsCN 41.5 72,5 III 3.0
1917 MAR 22 FA OTTAWAs ONT 45.1 75.4 IV-V 4.0
1919 AUG 11 FA E HADDAMsCN 41,5 72.5 III 3.0
1921 JAN 26 FA RIVERTOWN + RIVERSIDEs NJ  40.0 75.0 V 4.3
1924 JUL 14 FEW MI N-STOWVILLEsQUE .  45.7 76.5 V-VI 4.7
1924 NOV ‘14 IN OTTAWA VUL ST TTaElS 7603 IV 347
1925 OCT 23 W CN AR SANDY HOOK + NEWTON 41.4 73,3 I1I 3.0
1925 OCT 29 FA MOQDUS,CN 41,5 72.5 IV 3.7
1925 NOV 1 FA MOODUS,CN 41,5 72.5 I1I 2.3
1925 NOV 14 FA HARTFORI,CN MOSTSTRONGLY 41.5 72.5 V 4.3
1925 NOV 16 FA HARTFORIDCN 41.8 72.7 IV 3.7
1925 NOV 22 FA FALL RIVER,MA;WARRENsRI 41.8 71.3 111 3.0
1926 JAN 4 FA UNCASVILLLE,FLAINFIELISCN  41.6 71.8 IV 3.7



DATE

1926
1926
1926
1926
1927

1927
1927
1927
1928
1928

1928
1929
1929
1930
17230

1230
19230

1931
1931

1231

1932
1932
1932
1933
1703

1953
1233
1933
19234
1934

1934

1934
1934

1235
1935

1933
1935
1937
1937
1937

JAN
MAR
JuL
AUG
FEE

MAR
JUN
NOV
JAN
AFR

DEC
AFR
AUG
FEB
FER

MAR
ocT
APR
MAY
JuL

JuL
ocT

DEC 2

JAN
JAN

JAN
FEE
JuL
JAN
FER

AFR
AFR
acT
JUL
JuL

AUG
NOV
MAR
JUuL
JuL

26
18

23
146

11

11.

29
13
17z

31
14
27

COMMENTARY

W NI

S NH. FA MANCHESTER

FA SHEREROOKREs QUE RY A FEW
FA FEMEBROKE»ONT

FI HULL,QUE

FA NEW EBERITIANs CN

FA NJ COAST

2 ML FA NIAGRA FALLSsy ONT
ELOCK ISLANDs RI

VANKLEERK HILLs ONT

ELLINGTONsCN

FA OTTAWA ONT

FA FORT HOFEsONT
FI ONTARIO,SIMCOE
FA W OTTAWA

W SFRINGFIELL,MASS
FA BRIDGENORTH»sONT
FA OTTAWA ONT
AMHERST » MASS

NEW MILFORDsCN

LK GARFIELD,MASS

KEENE»NH

RUSSEL s ONT

FALL RIVER + NEW EREDFORDsMA
NR ALEXANDRIAsONT

TRENTONsNJ
CORWALL » ONT
NR OTTAWAsONT
S WINDSORsSCN
FA OTTAWA» ONT

RUTLAND 4+ MONTFELIERSVT

RUTLAND .+ MONTFELIER,VT

ERIEsFA
BLAIR CO'FA
OTTAWAyONT

NEW LONDON:CN
MONTFELIER VT
FI KEEFTVILLE + N GOWERsONT
NR FORIONsQUE
MANCHESTERCN

LAT
NORTH

40,0
43,2
45,3
45,7
45,4

41.7
40.3
43.1
41,2

45,5

41.8
45,4
44,0
42.8

454+ 4

42,1
44,4
45,4
42,4
41.6

42,2
42,9
45, 4
41,7
45,3

40,2
45.0
45.4
41.8
45.4

44,0
44,0
42,2

40.5
45,4

41.4
44,3
45,1
45,4
41,8

LONG
WEST

7540
72.0
72.0
77.2
757

72.8
74.0
79.1
71.4
74.7

72.5
75.7
78.3
80.5
75.8

72.7
78.4
75.7
72.5

73.4

73.2
72.3
737
71.0
74.7

74.7
75.7
737

7206

757

72.7

2.7

80.2

78.5
7547

72.1
72.6
757
74.0
72.4
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(MMI)

VI
III
IV
II

IV
VI
Iv
IV-y
II

II
ITII
III
Iz
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I1

ITI
v
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DATE

1937
1937
1937
1937
1937

1938
1938
1938
1938
1938

1238
1938
1938
1938
1938

1938
1938
1938
1938
1938

1938
1928
1939
1939
1939

1939
1740
17240
1940
1240

1940

19471 -1

1241
1941
1941

19242
1242
1742
1942
1943

SEP
SEF
NOV
NOV
LEC

JAN
JAN
AFR
MAY
MAY

JUN
JUN
JUN
AUG
AUG

AUG
AUG
AUG
AUG
SEF

SEF
DEC
JAN
SEF
SEF

DEC
JAN
MaR
MAR
MAY

AUG
ceT

oCcT
AFR

AFR

MAY
ocT
DEC
FER

AY:

COMMENTARY

FI SOME FARTS OF MONTREAL
VERONAYNJ

AR 18 MI NW ST JEROMEyQUE
AB 18 MI NW ST JEROMEsQUE
RURLINGTON,VT

FA MORRISRURGyONT

FA AMFRIOR»ONT
MANCHESTER»VT

NR GLEN RORBERTSONysONT -

"FT VERONAsNJ

BETHEL »CN
RETHEL »CN

S ELAIR CO.sFA
SW CN

NR, TRENTON»NJ

NR TRENTONsNJ
NR TRENTONsNJ
FI NJ

FI TRENTONsNJ
NEAR NAMURy QUE

CONN

FA UERONA;NJ

ST SH FA HAMILTONyONT

FA RAZARAZUA-FOLTIHMORE» QUE

FA UNION CITYs, NJ

NR ST-ANDRE-AUELLINsQUE
BLOCK ISLANDy RI

MOODUS»CN

MOONUS s CN

AR 8 MI W-L/ASSOMFTIONsQUE

AR 10 MI NE- MDNTEBELLO;GUE

~NR*NH-VT RORDER S .
AB 3 MI N OF STURBRIDGE?MA

FEW MI NE OF LACHUTE,QUE
AB 25 MI § OF LIsNY

FEW MI E OF NEW HAVENsCN

NR KILMARyQUE
STROULSRURGsFA

HARTFORDyCN

AR 12 MI NNW-HAWKESEURYsONT

LAT
NORTH

45.5
40.8
45,9
45,9
44,5

44,9
45.6
43.2
45.4
40,8

41.4
41.4
40.4
41.1
40.3

40.3
40.3
40.2
40.2
45.9

41.4
40.8
43.3
44640
40.8

4547
41.2

410d
41.5
45.8

45.8

- 43.8

42.3
45.7
‘400\J

41.3
45.8
41,0
41.8
45.8

LONG
WEST

73.6
74.3
74.3
74.3
73.2

75.2
763
73.1
74.3
74.3

73.4
73+4
78.2
73.7
74,3

74.3
74.3
74,2
74.2
74.9

72.2

74.3

79.9
76.0
74,0

75.0
71.6
7...0‘.’
72.95

73.2

74.8

37

INTEN
(MMI)

III

II

ITI-IV

v
111
III

III
III

II

I1I
III
I11

72.3 .

72.3
74.3

7..0d

72.8
74.7
75.3
72.7
74.7

II
III
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DATE

1943
1943
1943
1943
17244

1944
1944
1944
1245
1745

1246
1946
1946
1947
1247

1948
1948
1948
1948
1948

1948
1948
1749
1749
1949

1930
19350
1950
1950
1950

1951
1951

1951

1731
1951

1951
1951
1951
19351
1952

MAR
MAR
JUL
JUL
JAN

FER
JUN
DEC
AUG
SEF

AFR
AUG
ocT
JAN
AFR

MAY
MAY
MAY
JUN
JUN

JUL
SEP
FER
AFR
0cT

MAR
MAR
AUG
AUG

0cT

JAN

MAR

JUN
AUG
0CcT

0cT
NQV
LEC
DEC
JAN

18]
b9

P

oy [
[ N ]

)

-J
O =

3

COMMENTARY

LK ERIE
NORTH HAMFTON

FEW MI E OF SHANTONvUT

OFF NJ COAST
AR 26 MI NW-RENFREWsONT

NR SHENANIDIOAHsPA
NORTHFIELD VT

BT NEWBRITIAN-WALINGFORIsCN
W WOOOSTOCK VT

CA-US RORILER

AB 19 MI NE OF MONTREALyQUE
NR BEACHRURGsONT

AE 30 MI W-SCRANTONsFA
GREENWICH»CONN

FOMTON LKsNJ

WESTERLYsRI

AR 235 MI NNE OF MONTREAL
WESTERLYsRI

WESTEROOKCN

AR 22 MI SSW-MONTREAL

AR 22 MI SSW-MONTREAL
GATINEAU FK

NR ROCKCLIFFEsONT

NR KINGSTON

FEW MI W-ALEXANDRIAONT

NW OF SCRANTON»FA
CONNECTICUT
AE 11 MI W OF LANCASTERsONT

AR 11 MI W OF LANCASTERyONT

Fa FPEMEROKEsONT

CN RV VL

~S-CENTRAL MA

NR NARRAGANSETT BAYsRI’
NR ARUNDEL » QUE

AR 10 MI SW OF ALEXANDRIASONT

AR 10 MI SW OF ALEXANIRIAyONT

ALLENTOWNsFPA

AR 10 MI SE OF ARUNDEL,QUE
AR 10 MI SE OF ARUNDEL»QUE
EURLINGTON VT

LAT -
NORTH

42.2
42,3
44,9
40.0
45.8

40.8
44.2
41 .6
43 .6
4540

4547
45.7
41.35
41.0
41.0

41.4
45.8

41.4

41.3

4\J0-&-

45.2
45,6
45,4
41.6
45.3

41.3
41.0
45.2
45.1
45.8

4143

4..0..;

410\J
45.9
45.3

45.1
40.6
45.8
45.8
44,5

LONG
WEST

80.9
72.6
73.1
72,7
76.8

76.2
72.7
72.8
7...0sJ

74,4

73.4
76.9
7646
73.4
74.3

71.8
73.6
71.8
72.4
73:9

73.9
76.0
75.6
71.5
74.8

75.8
73.6

38

INTEN
(MMI)

II

I1I
IV
I1I

III

v

I11
IT

Iv

74.7 -

74.7
77.1

720d
722.2
71¢d
74.7
74.7

74,8
75.5
74.5
74.5
73.2

ITI-1IV
v

IV

VI
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DATE

1952
19353
1933
1933
1933

1953
1953
1954
1954
.1954

19354
1934
1934
1955
1935

1955
1935
1955
19358
1956

1954
1956
1956
1956
1956

1956
1957
1957
1937
1957

1957
1957
1957
1957
1958

1958
1v58
19358
1788
1938

DEC
MAR

MAR
MAR
AUG

SEF
NOV
JAN
JAN
FER

FER
MAR
AFR
FEE
MAR

APR
JUN
0cT
DEC
Jan

FER
FER
MAR

MAR

AUG

DEC
MAR
AFR
MAY
JUN

AUG

-OCT

NOV
NOV

FER

JUL
AUG
AUG
SEF
ocT

25

27
31

17

17
28

27

21

-3 Ol 1)
-

I

= r
O WNYHI WK

[y
SRS N s S R

(SIS

[N ]

PO SR

(SRR

COMMENTARY .

TORONTOsONT

STAMFORDsCN

ERANDONVT

AR 30 MI S OF RURLINGTON»VT
'BERGEN COs NJ

AR 15 MI NW~-HARRISBURGyONT
IN ST MAURICE RV VL
SINKING SFRINGS»FA

AB 67 MI-OTTAWA (CORNWALLT)
WILKES-BARREsFA

WILKES-BARREsFA

MONMOUTH CO SHORELINEsNJ

A FEW MI N OF WELLANDsONT
N BURLINGTON,VT

AB 25 MI SW-STE AGATHE,QUE

AB 25 MI SW-STE AGATHE,QUE
AB 15 MI NW-TORONTOsONT

AR 24 MI SW-MONTREAL

AR 20 MI NE-BUCKINGHAM»QUE
AEB 22 MI NE OF OTTAWAONT
AR 10 MI N OF MAXVILLE.ONT

S MI SW OF NAMUR,QUE

AR 4 MI N OF CARDINALsONT
RECORDED AT MONTREAL»QUE
o MI E OF OTTAUWA

IN ST LAWERANCE RV
W-CENTRAL NJ

ST JOHNSRURG,VT

AEB 10 MI W OF STE-ADELE,QUE
9 MI S—5E LONDONyONT

AR 10 MI SSW OF SMITH FALLS
AB 25 MI. E-OF -OTTAWAsONT

NR CORNWALL s ONT-MASSENAs NY

CORNWALL-MASSENA
IROQUOISONT

AR 15 MI W OF WELLANDsONT

NR CALEDONIAONT

ONT-ON NIAGARA FENNINSULA

AR 10 MI SE OF REAUHARNOIS
AR 15 MI SW OF STE-AGATHE

LAT
NORTH

43,8
41,1
43,7
44,1
41,0

45.8
45.9
40.3
43.0
41.2

41.2
40,3
43.1
44.5
45.8

45.8
43.8
4353.2
45.7
43547

43.5
45.9
44,8
43.5

45.4

45,2
40,6
44,4
46,0
42,9

44.8

45,8
45.0
44,8

43,0
43.1
43.0
45.2

45.9

LONG
WEST

81.0
73.9
73.0

73.1

74.0

74.8
73.1
76.0
74,9
75.9

75.9
7440
79.2
732
74.7

74.7
79.6
73.9
754+0

759

74.8
75.0
75.4
73.6
756

74.3
74.8
72.0
74.3
81.3

762

74.7
74.8
7543

793
80.0
79.0
73.7
74.5

INTEN
(MMI)

III

IV

VI
VII

VI
Iv

v

IV
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DATE

1959
1959
1960
1960
1960

1961
1961
1961
1961
1962

19262
1262
1962
1962
1962

1962
1962
19463
1963
1963

1963
1954
19464
i?244
1964

1964
1784
19464
1964
1964

1965
1965

1966
1966
1967

1968

. 1948

1970
1972
1973

AFR
ocT
JAN
JuL
DEC

MAR
SEF
SEF
LEC
JAN

AFR
MAR
JUN
JUN
ocT

DEC
DEC
FER
MAR
AUG

AUG
FEER
FER
AFR
MAY

JUN
SEF
ocT
0cT

NOV

JAN

TEC .

AFR
ocT
FER

ocT
NOV
SEF
DEC
FEER

i3

ig
22

-y

23
19

13
12
14
27
27

10
27

21

13

PR
N0 o

[ 20 B g%
[ R (S ]

g aray
) O O

+3

- 0 W00

t-J

SN
G ON W

bt
W NUWO

rJ

COMMENTARY

NR FINE MTsCN

NR CHENEVILLE,GUE

NORTH OF SCRANTON PA -
AR 15 MI N OF MONTREALsQUE
AR 10 MI W OF RIFONsQUE

AR 17 MI SE OF OTTAWA

AR 17 MI SE OF OTTAUWA
LEHIGH VL ALLENTOUWN FA
FA-NJ BORDERsRRISTOLsFHILY
AB 12 MI WSW OF ARUNDEL,QUE

WEST VT

NIAGARA FALLS

NR HAZELTON»FA

S QUEEREC

NR FOMFTON LKy NJ

NR FOMFTON LKy NJ
MILFORDyNH FA NEWBURYFORT
GRINSRYONT

A FEW MI N OF SCRANTON»FA
AB 3 MI E OF NAMOR,QUE

AB S
FA
FA BLAIR COUNTY

20 MI NW OF MONTREAL;GUE
SE FA

MI NE OF LERY:QUE

WARNER s NH -

NR CHENEVILLE,QUE

10 MI SW OF ST REMI,QUE
10 MI E OF KAZARAUWA,QUE
10 MI E OF SHAWVILLEsQUE

LACONIAYNH

- NARRAGANSETT EBAY RI

EENTONsNH
MANCHESTERyNH AREA
NARRAGANSETT EAY AREA

S ONT

S CN ALONG CN RIVER
GREENFIELDsNH
LANCASTER COsFA
FHIL FA

LAT
NORTH

41.9
45.9
41.5
45,7
45.8

45.2
45.2
40.6
40.1
45.9

44.1
43.0
41.0
45.4
41.0

41.0
42.8
43.2
41.35
43.9

45,2
40.4
40.4
45,6
40.2

43,6
45.8
45,3
46,0
45,6

43.5

41.5

44,1
43,0
41.4

45,4
41.4
43,0
40,0
40,0

LONG INTEN
WEST (MMI)

73.3
75.1
734G
7347

7..}0‘.

733

2 73.3

75.4 V
74.8 V
74.9

73.4 V
79.3 V
75.9
72.7 Y
74.3

74.3
71.7 ¥
79.6
75.8
74.9

73.9
78.2
78.2 VI
74.0
7643 VI

71.9
75.0
73.8
7347
76.3

71.5 IV
71.5 V
71.9 TV
71.8 V
71.5 V

74,0V
7:...0\.‘ Vv

71.9 IV

76,0 IV
7\JOA. IU
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IIATE

COMMENTARY LAT LONG INTEN MAG
NORTH WEST (MMI)
1974 JAN 9 SW QUEEEC 45,9 74,9 2.7
1974 JAN 25 N OF MONTREAL 45,9 73.6 2.7
1974 AFPR .29 SW QUEEREC 46,0 75.2 2,8
1974 AUG 8 NW OF OTTAWA 45,9 7641 3.2
1974 AUG 12 SO MONTREAL 45,0 73.3 2.2
1974 OCT 1 RHODE ISLAND 41,6 71.5 2.2
1627 0 DAMES AND MOORE REFORT 42,4 70.5 VI 5.0
1638 JUN 11 DAMES AND MOORE REFORT 46,5 72,5 IX 7.0
1638 JUL 1 DAMES AND MOORE REFORT 42,5 70,9 III 3.0
1637 JAN 25 DAMES AND MOORE REFORT 42,5 70.9 III 3.0
1643 MAR 15 DAMES AND MOORE REFORT 42,6 71.0 V 4,4
1443 JUN 11 DAMES AND MOORE REFORT 42,8 70,9 IV 3.7
1653 NOV 8 DAMES AND MOORE REFORT 42,6 70,9 IV 3.7
1658 AFR 14 DAMES AND MOORE REFORT 42,5 70.9 V 4,4
1665 OCT 15 DAMES AND MOORE REFORT 46.8 71.2 IV 3.7
1668 AFR 3 DAMES AND MOORE REFORT 42.3 71.1 1V 3.7
1668 JUN 26 DAMES AND MOORE REFORT 42,3 71.1 II 2.4
1669 NOV 30 DAMES AND MOORE REFORT 42,3 71.1 11 2.4
1670 0 DAMES AND MOORE REFORT 42,3 71.1 11 2.4
1686 FEE 18 DAMES AND MOORE REFORT 42.6 70,9 1V 3.7
1701 FEE 10 DAMES AND MOORE REFORT 42.6 70.9 III 3.0
1701 MAR 8 DAMES AND MOORE REFORT 42.6 70,9 III 3.0
1706 0 DAMES AND MOORE REFORT 42,3 71.1 II 2.4
1721 JAN 19 DAMES AND MOORE REFORT 42,3 71,1 II 2.4
1727 NOV 10 DAMES AND MOORE REFORT 42.8 70.6 VII 5.7
1727 NOV 14 DAMES AND MOORE REFORT 42.8 70.4 V 4,3
1727 NOV 18 DAMES AND MOORE REFORT 42.8 70.8 V 4,4
1727 DEC 28 DAMES AND MOORE REFORT 42,8 70.8 VI 5.0
1728 JAN 4 DAMES AND MOORE REFORT 42.8 70,6 V 4,3
1728 JAN 12 DAMES AND MOORE REFORT 43.6 71,7 111 3.0
1729 DEC 8 LAMES AND MOORE REFORT 2.3 70.5 V 4,4
:1730. AFR 23 DAMES. AND. MOORE REFORT 42,5 70.9 III 3.0
1730 DEC 23 DAMES AND MOORE REFORT 1 42.8 70,9V 4,4
1730 DEC 30 DAMES AND MOORE REFORT 42.8 70.6 V 4,3
1734 NOV 23 DAMES AND MOORE REFORT 42,8 70.6 V 4,3
1737 SEF 20 DAMES AND MOORE REFORT 42,8 70.9 V 4.4
1739 AUG 13 DAMES AND MOORE REFORT 42,8 70.6 V 4.3
1741 JUN 24 DAMES AND MOORE REFORT 42,2 71,2 V 4,3
1741 DEC 17 DAMES AND MOORE REFORT 42,3 71.1 1V 3.7
1744 MAY 27 DAMES AND MOORE REFORT 46.8 71.2 IV 3.7



 DATE

1744
1744
1744
17453
1747

1747
1751
1733
1735
1756

1756
1754
1757
1759
17460

1761
1761
1761
1766
1766

1766
1766
1749
1780
1783

1784
1784
1786
1787
1794

1801

-1803-
1809

1803
1807

1808
1810
1814
1817
1817

JUN

JUL

JUL
JAN

FER

AUG
JUL
NOV
NOV
JAN

NOV
nec
JUL
FER
FEE

MAR
MAR
NOV
JAN
FER

JUN
LEC
ocT
NOV
N

Jiid
JAN
NOV
FER
MAR

MAR
JAN

AFR

JUN
FEE

FER
NOV
NOV
MAY
SEF

25
21
18
23

GO0 D O

AP

1

(VIR TN Il P N

14
17

29
30

[ T
O AN

PIRIO O

I

P3P

NGO

COMMENTARY

LIAMES

DAMES

DAMES
LDAMES
DAMES

DAMES
LAMES
LDAMES
LAMES
LAMES

LnAMES
nAMES
DAMES
LAMES
nAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
AMES
IAMES
DAMES
AMES

DAMES
LAMES
DAMES
DAMES
nAMES

DAMES

.DAMES.

DAMES
AMES
DAMES

DAMES
LAMES
LAMES
DAMES
DAMES

AND
AND
AND
AND
AND

ANTI
ANI
ANII
AND
AND

ANI
ANT
AND
AND
AND

AND
ANII
AND
ANT
AND

ANT
AND
AN
AND
AN

AN
AND
AND
AND
AND

AND

AND.
AND

AND
ANID

ANI
ANI
ANID
AN
AND

MOORE
MOORE
MOORE
MOGRE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MUOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

MOORE

MOORE
MOORE

MOORE

MOCRE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT -
REFORT

REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

b
(SR VRN

LAT

NORTH

4243
42.3
42.5
42.8
42.3

43.2
43,2
42.7
42,7
42.3

42.3
42.3
42.3
42.3
42.3

42.5
42.3
43.1
43.7
42,0

42,7
43,1
43,7
42,5

41.0

o
[FX N
NG

*

b
H
E

*

43.1
43.7
46.0

42.5

¢+ o
LR

LONG
WEST

7049
70,9
70,9
70.9
71.0

70.9
7049
70.3
70.3
71.1

71.1
71,1
71.1
71.1
71.1

70.9
71.1
71,9
70.3
68.0

70.9
70.8
70.3
70.9
74.5

71.2
71.2
71.1
71.1

S5 72.5

70.9
7049

‘70.9

69.0
70.5

67.0
7047
704
672.0
70.9

INTEN
(MMID

VI
v

III
III
IIT

I1I
III
VIII
v
I1I

I1I
I1I
III
IV
II

v
IV
v
v
VI

ITI
Iy
IV
v
VI

Iv
IV
ITI
II1
IV

Iv
IV

IV
ITI

IV
VI
vV
VI
IIT

=
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DATE

1817
1818
1821
1821
1823

1823
1823

1828

1829
1829

1829
1830
1837
1846
18464

1846
1846
1846
1846
1844

18446
1847
1847
1847
1847

1847
1847
1847
1847
1847

1849
1850
1851
1851
1852

1852
1833
1853
1833
1853

ocT
oCcT
FER
MAY

MAR

JUN
JUL
JUL
JAN
AUG

AUG
DEC
JAN
MAY
JUL

AUG
SEF
ocT
OCT
NOV

DEC
JAN
FEE
FER
FER

FER
FEE
AFR
AUG
SEF

oCcT

JUL 2

JAN
OCT
AUG

NOV
JUN
JUN
JUL
JuL

td = = tJ
R RN sol ol s H RO

tJ

COMMENTARY

DAMES
DAMES
DAMES
DAMES
LAMES

DAMES
DaMES
OAMES
OAMES
DAMES

OAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES

2 DAMES

LAMES
nDaMES
DAMES
ODAMES
DAMES

DIIAMES
nDaMES
DAMES
DAMES
IAMES

LDAMES

- NAMES:

OAMES
OAMES
DAMES

DAMES
DAMES
DAMES
DAMES
DAMES

AND
ANn
AND
ANII
AN

AND
AND
ANID
AND
AND

AND
AN
ANI
AND
ANID

AND
AND
AND
AND
ANI

ANITI
AND
ANII
ANI
ANDI

ANI
AND
AND
ANT
AND

ANII

AND

AND
AN
AN

AN
AND
ANT
AND
AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOOGRE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOCRE

MOORE

MOORE..
MOORE

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT.

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

42,5
46,9
46.8
44,4

43.9

44,4
43,4
43,9
43,1
43,9

44 .4
42.5
42.5
42,7
43,1

42.8
43.1
43.1
43,1
43.1

43,1
44,3
43,1
44,2
43,1

44.4
43,1
4307
42.0
40.5

42.5

43,7

44,5
43,1
43.1

42.8
43.7
43.7
43,2
43.7

LONG

WEST

71.2
71.2
71,2
69.0
70.0

69.0
7047
70.0
70.83
70.0

69.0
70.9
70.9
70.3
71.3

70.3
71.3
71.3
71.3
71.3

71.3
68.3
71.3
672.1

71,3

62.0
71.3
7047
71.0
70.4

71.4
597
71.3
71.3

70.6
70.3
70.3
70.0
70.3

43

INTEN
(MMI)

VII
v
III
IV
v

I1I
III
v
IV
I11

v
III
v
v
I1I

vV

III
IiI
III
ITI

I1I
IV
III
IV
III

ITI
I1I
I1I
Vv
v

IV

IIT
111
I1I
I1I

vV
III
III
IV
III
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DATE

1853
1853
1853
1833
1853

1854
1834

18355

1855
1855
1855
1885

18355

1855
1835

1856
1857
1857
18460
1861

4 ™
L GO

1864
1864
1846
1868

1870
1870
1870
1871
1871

1871
©1871
1872
1873
1873

1873
1873
1873
1873
1873

AUG
SEP
NOV
NOV
NOV

FER
nDecC
JAN
JAN
JAN

JAN
JAN
FER
FER
MAY

MAY
DEC
nEC
MAR
MAR

2 IER

AFR
AFR
nOV
MAR

FER
ocT
IEC
MAY
MAY

ocT -
NOV

JAN
FER

AFR
JUL
SEF
0CcT
NOV

COMMENTARY

LAMES
DAMES
DAMES
LAMES
DAMES

OAMES
NAMES
DAMES
IAMES
OAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
LIAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
OAMES

DAMES

ODAMES
DAMES
0AaMES
DAMES
DAMES

DAMES
DAMES
DAMES
IAMES
DAMES

DAMES
DAMES
nAMES
DIAHMES
OAMES

AND
AND
AN
AND
ANID

AND
AND
AN
AND
AND

AND
ANID
ANID
AND

ANID

ANLD
AND
AND
AND
AND

AN
AND
ANID
AND
AND

ANI

AND
AND
ANT
AND

AND

ANIE

ANT
AND
ANTI

AND
AND
AND
AND
AN

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

MOORE .

MOORE
MOORE
MOORE

MOORE
HMOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFDRT

REFORT

REFORT.

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

41.6
41.64
43,0
43.0
43.0

4245
42.8
44,0
44.0
43,7

43,7
42,6
37.0
44,4
44,7

44,0
4441
44,1

47,0

s an,

42,4

42.5
46,9
46.9
46.8
44.3

44,1
42,1
44.8
446.8

39.7

39,7

43,2
43,9
46.9

44.5
42.3
465
42.9
44.5

LONG
WEST

70.9
7049
71.9
69.0
71.9

71.1
70.6
71.0
71.0
70.3

70.3
70.4
78.6
69.0
71.6

790
70.2
70.2
70.5
71.1

71.2
68.4
71.2
71.2
69.7

6%.8
72.6
71.2
71.2
71.2

739
75:9
71.6
70,0
71.2

69.7
71.8
76.0
71.3
73.2

44

INTEN
(MMI)

I1I
III
I1I
v
Iv

I1I

IV
%
I1I

I11
I1I

III
v

II
VI
III
v
I1I

III
III
VI
v
I1I

v
Ii1T
IV
v
I11

VII
VII.
v
111
11

III
II
IV
I1I
III
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LATE

1873
1874
1874
1874
1874

1874
1874
1874
1875
1875

1875
1875
1875
1876
1877

1877
1877
1878
1879
1879

1879
1880
1830
1880
1830

1880
1880
1880
1881
1881

1881

1881

1881
1881
1881

1881
1881
1881
1881
1881

NOV
JAN
JAN

JAN

JAN

FEE
FER
NOV
FER
MAY

MAY
ocT
DEC

JAN

FER

AFR
SEF
MAR
MAR

ocT

NOV
MAR
MAY
JUL
JUL

AUG

AUG

NOV
JAN

FER

FER

FER

FER
FER
AFR

MAY
MAY
JUN
JUL
AUG

P s

WO R D B

SRl o (8

PN

P = o= N Lo 38 X I SR I 2

Pt O b
NN m

COMMENTARY

DAMES
DAMES
TAMES
DAMES
DAMES

DAMES
DAMES
DAMES
LAMES
LAMES

DAKMES
DAMES
DAMES
DAMES
LAMES

DAMES
DAMES
nAMES
LIAMES
DAMES

DAMES

DAMES
[IAMES
IAMES
naMeES

naMES
DAaMES
nAMES
naMES
DAMES

D&AMES
DAMES
naMES
OAMES
IAMES

DAMES
DAaMES
DAMES
UAMES
DAMES

ANI

AND

AND
AND

AND

ANT
ANI
ANI
AND
ANI

AND
AND
AND
AND
AND

AND
AND
ANI
ANID
AND

AND
AND
AND
ANID
ANID

AN

AND

AND
AND
AND

AND

AND

ANI

AND

AND

ANID
AND
ANI
AND
AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE

MOORE

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

MOORE

MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT

REFORT

REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFPORT

LAT

NORTH

44,8
43,4
43,6
43.0
43.0

43.3
44,8
42.7
41.5

42,4
42,4
37.6
44,5
43,7

43,0
42,4
42,7
39.2
42,9

43.2
43.4
42.7
43,2
43.2

41.5
43,2
46.8
44,0
42,32

42,0

43,0

43,0
44,3
43.0

43.2
43.2
42.8
44,8
43.2

LONG
WEST

68.8
71.2
71.2
71.3
71.5

70.5
6847
70.9
72.0
71.2

71.1
71.1
78.5
69.5
70.3

71.3
71.1
71.6
75,5

71.9

7147
70.7
706
71.6
7147

72.9
71.1
71.2
70.0
71.1

70.7
70.8
70.8
69.8
71.9

71.7
71.7
70.9
68.8
71.7

45

INTEN
(MMI)

III
II
II
III
Iv

II

IV
II
II

II
II
VI
I11
I1I

II
III
II

II

II
ITI

II
ITI

II
I11

1I

II
i1
I1
I1I
IIT

I11
III
I1I
I1X
III
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LDATE

1881
1881
1881
1882
1882

1882
1883
1883
1883
1883

1854
1884
1884
1884
1884

1884
1885
1885
1885
1885

1885
18835
1885
1887
1887

1688
1891
1891
1374
1874

1894
1897
1897
1897
1898

1902
1903
19203
1903

1903

ocT
ocT
DEC
AFR
MAY

LEC
FEE
MAR
MAR
MAR

JAN
ocT
ocT
NOV
NOV

DEC
JAN
JAN

JAN

FEE

MAR
MAY
OCT
FEE
MAR

FEE
MAY
MAY
FER
AFR

LeC
JUL
SEF
DEC
SEF

FEER
JAN
JAN
JAN

AFR

31
16
17

19
11

12
23

18

10
2

12
23

EN S T

R RIRIRD

COMMENTARY

DAMES
DAMES
LAMES
DAMES
DAMES

DAMES
LAMES
TAMES
DAMES
DAMES

ODAMES
IAMES
AMES
DAMES
IIAMES

IAMES
DAMES
DAMIES
AMES
DAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
HAMES
DAMES

DAMES
DAMES
DAMES
DAMES
LDAMES

DAMES
DAMES
DAMES
DAMES
[IAMES

AND
AND
AND
ANI
AND

AND
AN
ANI
AND
AND

ANI
AN
AND
AN
AND

AND
AND
AN
AND
AND

ANI
AND
ANI
AN
AND

AND
AND
AN
AN
AND

AND

AND

AND
AND
AND

AN
AND
ANID
AND

AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

‘MOORE.
MOORE

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT

REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT |

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

43.2
43.2
42.3
42.3
42.3

42.3
43.6
395
39.9
45.1

43.2
42,3
42.8
43.2
43.2

43.7
43.5
39.2
40.3
45.1

43.2
45.2
377
435.3
45.3

44,7
43,2
43.1
43.7
45.6

45.6

43,7
44,2

37.7
44,3

46.8
42,1
42.1
42.0
42.7

LONG

WEST

71.6
71.7
71.1
71.7
71.6

71.4
71.2
76.4
76.4
74.2

71.7
71.1

71.4

71.6
71.7

71.5
71.5
77..35
76.3
74.2

7147
69.2
78.8
80.0
80.0

70,1
71.6
71.5
79.3
73.3

73.6

71.6

68.8
775
69.1

71.2
70.9
70.9
71.3
71.0

46

INTEN
(MMI)

III
II
III
IV
I1I

v
II
Y
v

II

Iv

II
II
I1

I1I
II

III
III

11
I1I
VI
IV
II

v
IV
I1
I1I

III
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DATE

1903
1905
1906
1906
1206

1906
1904
1907
1907
1907

1208
1908
1209
1909
1909

1909
1909
1910
1210
1910

1?10
1910
1911
1912
1913

1914
1714
1914
1918
17135

1216

1216

1917
1917
1918

1918
1918
1?18
1919
1919

JuL
AUG
MAaY
oCcT
ocT

ocT

NOV
JAN
FEE
ocT

FER
AUG
FER
AFR
MAY

JUN
AUG
JAN
aFR
MAY

auG 2
0CT 2

FER
DEC
MAR

JAN
FER
FER
FER
AUG

FER

AFR"

JAN
MAY
AFR

JUL
AUG
DEC
JUL
JUL

15

30
19

~

&
21

17
10

146

8]
WO oMLl

J bJ

I

¥3]

14
14

A

i

21

e

«“~
2
P
26

2

o e

10

23
21
12
11
23

COMMENTARY

DAMES
DAMES

DIAMES
DAMES
DAMES

[AMES
DAMES
[IAMES
OAMES
DAMES

LAMES
DAMES
DAMES
TAMES
DAMES

LDAMES
oDAaMES
IAMES
IAMES
DAMES

NAMES
[IAMES
OAMES
LAMES
[AMES

LAMES
DAMES
OAMES
nAMES

. DAMES

DAMES

- DAMES.

DAMES
nAMES
DAMES

DAMES
naMES
DAMES
DAMES
OAMES

AND
AND
AND
AND
AND

AND
AND
ANTI
AND
AN

AND
AND
AN
AND
ANID

ANI!
AND
AN
AND
AND

AND
AN
AN
ANI
ANI

AND
ANT
ANT
AND
AND

AND

AND-

AND
AND
ANI

AND
AND
AND
AN
AN

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

MOORE.

MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT

REFORT

REFDRT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT .

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

44,3
43.0
38.7
43,8
43,8

43.7
45.6
41.3
37.7
42.8

2.3
379
45.5
39.4
46.0

46,0
423
43.8
41.0
37.7

42.7
44,3
42.4
45,0
42.3

42,3
44,4
45,0
44,7
46.8

46.8

47 .0.

46.8
43.0
38.7

46.8
44,2
44.8
43.9
43.7

LONG INTEN
WEST (MMI)

69.8 V
71.0 V
73.7 V
68.8 III
68.8 V

70.3 II1I
75.4 1V
71.1 IV
78.4 VI
71.3 V

71.2 I1I
77.9 V

73.6 IV
78,0 VI
74.3 IV

74.3 IV
71.2 II1
70,4 V
73.0 IV
78.4 V

71.1 IV
48.8 III
71.1 11
68.0 IV
71.8 I1

71.2 II1
73.6 V
70.3 V
73.4 1V
71,2 II1

70.9 IV
77 .0
74.5
75.0
78.4

cccc

71.3 IV
70.3 VI
68.8 IV
70.0 IV
70.3 IV
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LATE

1219
1920
1920

1920

1921

1921
1921
1922
1923
1924

1925
1925
1925
1923
19225

1925
1925
1923
1925
1923

1925
1925
1925
1926
1924

1924
19226
1926
1926
1926

1926

1926

1926
1926
192

1926
1927
1927
1927
1927

SEF
MAY
JUN
NGOV
JUL

AUG
AUG
MAY
SEF
DEC

JAN
HMAR
AFR

MAY

MAaY

JUL
JUL

JUL 2

0CcT
0cT

ocT
ocT
oCcT
JAN
MAR

HaR
MAR
MaY
MAY

JUL

ALG

0CT =
ocT 2

DESD
DEC

DEC
JAN
FER
FEER
FER

J
0 mN WO

rJ r

LN

3

o b O O NINNN

rJ hJ -
S oUW < W

[ory

COMMENTARY

DAMES
DAMES

-DAMES

DAMES
LAMES

DAMES
DAMES
DAMES
NAMES
DAMES

DAMES
DaMES

DAMES

DAMES
DAMES

LIAMES

2 DAMES

DAMES
DAMES
OAMES

DAMES
DAMES
nDAMES
IAMES
TAMES

AMES
DAMES
DAMES
OAMES
oAMES

DAMES

- DAMES.

IAMES
DAMES
DAMES

IAMES
IAMES
UAMES
DAMES
DAMES

AND
AND
AND
AND
AND

AN
AND
ANII
AND
AN

AND
ANI
AND
AND
AND

AND
AND
AND
ANID
AND

AND
AND
AN
AND
AND

AND
AND
AND
AND
AND

ANI

ANIL

AND
AN
AND

AND
ANII
AN
AND

AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

MOORE

MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT

REFORT

REFORT

.REFORT

REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT

REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

38.8
43.1
43.5
46,0
42.2
37.8
47 .0
43.4
46.8
37.3

42.6
42.9
41.8
42,3

46,9

46.8
446.8
46.9
46.8
46.8

43,7
44,1
47,0
42,4
46.8

42,5
446.8
43,7
44,9
47.0

44.7

42,1

446.8
46.8
446.8

46.8
446.8
446.8
46.8
46.8

LONG INTEN
WEST (MMI)

78.2 V1
71.5 IV
70.5 IV
73.4 V
71.1 IV

78.4 V
76.0 V¥
71.4 1V
71.2 II
79.9 V

70.6 V
71.5 1V
70.8 V
70.9 IV
71.6 III

71.2 11
71.2 1I
71.3 111
71.2 II
71.2 IV

70.2 VI
70.2 IV
73.0 V

71.1 IIX
71.2 111

70,2 I1
71,2 III
70.2 I1I
68.7 111
71.5 IV

70,0 V
71,0 1II
71,2 11
71.2 II
71,2 II

71.2 III
71.2 II
71.2 II
71.2 II
71.2 11
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JATE

1927
1927
1927
1927
1927

1927
1928
1928

1928,

1928

1928
1728
1928
1928
1928

1928
1928
1928
1228
1928

1928
1928
1928
1928
1929

1929
1929
1929
1929
1929

1929

1929

1929
1929
1929

1929
1929
1929
1930
1930

FER
MAR

MAY
JUN
AUG

AUG
JAN
FEB
FEER
FER

MAR
MAR
MAR
MAR
AFR

AFR
MAY

MAY
AUG

ocT

ocT
NOV
LEC
[LEC
JAN

JAN
FER
FEB
MAY
AUG

T
Sl—l‘

SEP.
SEF -

ocT
ocT

LEC
nec
LEC
FER
MAR

24

23
10
17

20

21

17

19

22

28
20
25
28
22
26
30

13

L S WA -
O M =N

ISR |

e o
O MmN

)

27
14

COMMENTARY

DAMES
LIAMES

DAMES
DAMES
LDAMES

LAMES
NaMES
DAMES
LAMES
DIAMES

DAMES
nAMES
ODAMES
nAMES
IAGMES

DAMES
DAMES
DAMES
DAMES
DAMES

IAMES
DAMES
DAMES
nAMES
DAMES

IAMES
DAMES
DAMES
DaMES
DAMES

DAMES

- DAMES

DAMES
DAMES
DAMES

DAMES
DAMES
IaMES
DAMES
DAMES

AND

AND

AND
AND
AND

AND
AND
AN
AND
ANDI

ANI
ANID
AND
AND
AND

AND
ANI
ANI
ANI
ANI

AN
AND
AN
AND
AND

AND
AND
ANII
AN
ANI

ANI

AND

AND
AN
AN

ANID
AND
AND
AND
AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOGCRE
MOORE
MOORE
MOORE

MOORE
MOORE

MOORE"

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOCRE
MOORE
MOORE

MOORE

. MOORE

MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT
NORTH

446.8
43.3
46.8
38.0
446.8

42.3
45.3
43.3
45.3
45.3

46.6
45.3
45.3
45.3
44.5

43,2
43.2
43,2
44,3
45.1

42.8
43.3
43,3
44,6
43.3

43,3
43.3
44,0
45,4

42,2

L

46,4

446.2

42,2

44,0
44,5

44,8
45,4
38.1
43,4
44,0

LLONG

WEST

71.2
71.4
71.2
79.0
71.2

71.0
69.0
62.0
69.0
692.0

72.5

692.0

69,0

69.0
71.2

71.5
71.5
71.7
68.6
71.4

71.6
71.0
71.0
49,6
71.0

71.0
71.7
70.3
71.9
772

76.0

76.0

71.0
70,2
69.5

6947
71.9
78.5
71.7
70.0

49

INTEN
(MMI)

II
v
II

III

v
v
vl
v
III

II
v
v
I1I

IV
II
II
II
II

I1I

II
II
II

II

III
II

IV
I1I

II
II

II

111
III

II

II
VI
v
II

MAG

*> L N * *

LU DR DR

* * o+ »

K * * * *

RRRRON D OIGN
* * > * *

* & o >

PR G

-

CHODLO bbbPHBO bHbbdo LIOGRNL ONONN OULDPGD

[N I 7% IR (O Ry % |
* e * & -

SEARN
- -
O b

[
o O

2.4
2.4
5.0
3.4
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DATE

1930
1930
1930
1930
1931

1931
1932
1932
1932
1934

1934
1934
1934
1933
19335

1935
1935
1935
19335
1933

19335
1935
1935
1933
1933

1935
1935
19233
1935
19346

1936

1936

1936
1936
1936

1936
1937
1937
1937
1937

MAR

JUN
AUG
NOV

JAN

‘SEF

MAR
ocT

NOV

AUG

AUG
AUG
AUG
JAN
JAN

AFR
SEF
NOV
NOV
NQV

NOV
NOV
NOV
NOV
NOV

NOV
NOV
NOV
LIEC
JAN

MAR

JUN-

JUN
NOV
NOV

LDEC
JUN
JUL
ocT
acT

19
19

13

-3

Y
KAl W

~

Ll k] O = v
O WMWK

(IR TS 1]

NG RIR R

COMMENTARY

DAMES
DAMES
LAMES
DAMES
DAMES

IAMES
IAMES
LDAMES
LAMES
oAMES

LAMES
DAMES
IAMES
DAMES
DAMES

DAMES
nAaMES
LAMES
DAMES
LAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES
DAMES

LAMES

- BAMES
DAMES
"TIAMES

IIAMES

DAMES
DAMES
DAMES
DAMES
OAMES

AND
AND
AND
AND
AND

AND
AND
AN
AND
AND

AND
AND
AND
AN
AND

AND
AND
AND
AND
ANT

AND
ANT
AND
ANII
AN

AND
AND
ANTI
AND
ANII

ANII
AND
AND
AND
AND

ANT
ANI
AND
AND
AN

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE

MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MDORE
MOORE
MOORE
MOORE

MOORE

MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOQORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT

REFORT
REFORT
REFDORT

REFORT

REFORT

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

_NORTH

43.3
45.7
41.5
45,0
45.4

47.0
46.5
43.6
43.2
42.6

43,7
43.7
43.7
44,1
42.6

42,2
43,2
46.8
46 .8
46.8

446.8
46.8
446.8
44.8
46.8

446.8
46.8
46.5
46.3
446.8

446.8
43.3
43.8
43.3
44.7

4643
40.3
4647
40.8
4.3

LONG
WEST

71.46
71.2
70.8
69.2
73.7

7641
74,7
71.3
71.3
70.7

70.3
70.3
70.3
70.2
71.3

70.2
71.58
79.1
79.1
771

79.1
79.1
72.1
79.1
79,1

79,1
792.1
79.0
72.0
79.1

79.1
71.5
71.4
71.4
7147

79.4
75.9
72.1
74,2
70.5

INTEN
(MMI)

IV
v
I11

11

v
IV
I11
II
IV

Iv
I1I
IV
II
II

IV
I1
VIl
v

v

VI
I1I
ITI
Vv
II

III
VI
%
I1I
v

v
I11
I1I
IV
IV

II
II
III
I1I
II

MAG

PRI E OX N FX I 98 B 8 P OO
* & o 4+ * * & ¢ 2+ @
b OO O CrrOOULL ONOON

* L) - * * * » * * *>

CU I R Y 78 U - - R s N N
MOOGNC bHUNON OUHOBN

* *> - * >

[CN IR oty TR gt DD DO
* * & & &

* & &
OO0 O



" DATE

1937
1938
1938
1938
1238

1938
1938
1939
1939
1939

1939
19239
19239
1939
1939

1240
1?40
1940
1240
1940

19240
1940
1240
1740
1940

1940
1940
1941
1941
1941

1941

C 1942

1942
1942

1942

1242
1942
19242
1943
1943

NOV
FEE
AFR
AFR

AFR -

JUN
AUG
JAN

.FER
FER .

MAR
AFR
oCT
ocT
NOV

JAN
JAN
JAN
FER
MAR

MAY
AUG
SEF
DEC

DEC

LEC

neC
JAN
MAR
MAR

JuL
FER
MAR
AUG
SEF

SEF
NOV
LEC
JAN
FER

(SN

b =N U

[y

8]

LI

COMMENTARY

DAMES
DAMES
DAMES
DAMES
DAMES

- DAMES

DAMES
DAMES
LAMES
LDAMES

DAMES
TAMES
LDAMES
DAMES
DAMES

LDAMES
IAMES
OAMES
DAMES
[IAMES

DAMES
DAMES
DAMES
DAMES
LAMES

DAMES
DAMES
LAMES
DAMES
LDAMES

LAMES

- DAMES.
DAMES

LAMES
IAMES

IAMES
DAMES
IIAMES
DAMES
IAMES

AND

AND
AaND
ANII
AND

ANTI
AN
AND
AND
AND

AND
AND

"AND

AND
AND

ANT
AND
ANT
AND
AND

AN
ANID
AND
AND
AND

AND
AND
AND
AND
AND

AN

AND

AND
AND

ANDI

AND
AND
AND
AND
AN

MOORE
MOORE
MOORE
MOORE

MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE

‘MOORE

MOQRE
MOORE

MOORE
MOQRE
MOORE
MOCORE
MOORE

REFORT

REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFDRT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT

REFORT

REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

46.7
46.4
43.3
43.3
46.7

42.6
44,7
46.4
42.6
46.3

46.4
40.0
43 .4
42.9
39.6

42.5
46.7
41.6
46+3
44,7

40.3
46.2
47.0
43.8
43.8

43.8
43.8
43.8
446.1
46,3

43,3
44,8
44,2
46.7
47 .0

46,8
46,4
47,0
45,3
43,7

51

LONG INTEN
WEST (MMI)

75.7 V

75.4 III1
71,0 III
71.0 11
79.1 III

71.4 IV
68.8 V
73.2 I11
71.4 11
74.6 111

77 .4 IV
76.3 11
71.6 111
71.4 III

73.2 V

71.5 111
79+1 III
70.8 V
76.8 V
62.9 1V

76,9 II
74.5 111
71.1 1V
71,3 VII
71.3 VII

71.3 V

71.3 IV
71.3 IV
76.2 111
75.5 11T

70.2 11
74.8 III
70.3 IV
77.3 ¥
71.5 111

76.0 I1I
75,1 IV
76.1 V
69.6 V
70.2 111
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DATE

1943
1943
1943
1943
1944

1944
1944
1944
1944
1944

1944
1944
1944
1944
1944

1944
17944
1945
1945
1945

12446
1246
1947
1747
1247

1247
1948
17248
1948

1949

1249

. 1949

1950
1950
1250

1951
1952
1952
1952

1952

FER
MAR
JUN
‘DEC
MAR

MAR
AFR
JUN
SEP
SEF

SEF
SEF
SEP
SEF
ocT

oCT
oCcT
MAR
ocT
LEC

SEF
DEC
JAN
MAR
SEF

nEC
JAN
NOV
NOV
SEF

~r
wil

ocT
JAN

FER 2

MAsy

SEF
JAN
FER
FER
FER

PRI D

COMMENTARY

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
LDAMES
DAMES
DIAMES

DAMES
DAMES
OAMES
DAMES
oAMES

DAMES
DAMES
OAMES
DAMES
DAMES

DAMES
DAMES
IAMES
DAMES
AMES

DAMES
DAMES
OAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES
LAMES

DAMES
DAMES
DAMES
LDAMES
DAMES

AND
AND
AND
AN
AN

AND
AND
ANT
AND
AND

AND
AND
AND
ANI
AND

AND
AND
ANID
ANI
AND

AND
ANI
AND
ANT
AND

AND
AND
AND
ANDI
AND

ANT

"AND

AN
ANT
AND

ANID
ANI
AND
AND
AND

MOORE
MOORE

MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOGORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MODRE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFDORT
REFORT
REFORT
REFORT

LAT

NORTH

46.5
43.7

44,5
44,6
43,2

44647
44,0
46.0
45,0
45.0

45.0
45.0
45.0
45.0
45.0

45.0
45.0
43.2
44,1
44,0

46,4
44,9
46 .8
46,2
44.8

45,2
45, 4
46,7
45,2

43.8

44.8

A6 .S

46.3
43.0
46.0

41.3
47 .0
44649
46,9
46.9

LONG
WEST

75.8
71.6

6845
69.6
71.6

78.9
71.7
74.2
74.9
74.9

74.9
74,9
74,9
74,9
74,9

74.9
74.9
71.6
70.2
71.2
72.2
74.9
76.7
73.0
77.8

69.2
69.3

70.3
69.2

71.8

70.5
72.1
776
71.3
74.5

70.1
77.0
70.4
70.4
70.4

INTEN
(MMI)

IV
IV
I1
I1I
II

I1I
Iy
ITI
IT

II
I1I
III
II
II

II
III
I11
II
II

Iv
III
IV
IT
III

v
IV
III

Iy
III

111
III
II
II
II
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DATE

1952
1952
1952
1952
1952

1952
1953
1954
1954
1954

193534
1954
1954
19354
1954

1935
1955
19355
1936
1958

1956
1954
1936
1957
1957

1957
1957
1957
1957
1938

1958
1958
1958
1958
1958

1958
1958
1958
1958
1758

FEE
FEE
FEER
AFR
JUL

ocT
MAY
JAN
AFR
JUN

JUN
JUL
AUG
SEF

OcT.

JAN
NQV
NOV
FER
MAY

SEF
NOV
NOV
AFR
AFR

MAY
AUG
OCT
NOV
FEE

MAR
MAR
FR

MAY
JuL

JuL
Jub
SEF
NOV

LEC

18
26
26
12

26
11
24
12

26

30
29
11
24

20

26
11
26

i8

25

19
21
.

a

COMMENTARY

DAMES
DAMES
DAMES
IAMES
DAMES

DAMES
DAMES
DaMES
DaMES
OAMES

DAMES
DAMES
IAMES
DAMES
DAMES

LDAMES
DAMES
DAMES
DAMES
DAMES

NHAMES
IaMES
UaMES
DAMES
DAMES

DAMES

IAMES

DAMES
nAMES
DAMES

IAMES
DAMES
LAMES
DAMES
OAMES

DAMES
DAaMES
IAMES
DAMES

LAMES

ANDI
AND
AND
AND
AND

AND
AND
AND
AND
AND

AN
AND
AND
AND
AND

ANI
AN
AN
ANID
ARND

AND
AN
AND
AND
AND

AND
AND
AND
AN
ANI

AND
AND
ANI
AND
AND

AND
AN
AND
AND

AaNI

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOODORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOQRE
MOORE |

MOCRE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE

MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT

NORTH

46,9
46.3
46.8
47 .0
46.9

43.6
44.0
4043
46.9
46.7

47 .0
42.7
40.3
40.3
42.7

40.3
4645
45.3
46.0

45.35

41.7
46,2
46.2
44 .4
43.6

46.6
46.7
46.4
46.2
44.6

46.9
46.0
446.2
47 .0
45,2

4647
46.6
43.5
44,0

47 .0

LONG
WEST

70.4
67+4
70.2
7843

53

INTEN
(MMI)

IIT
II1
IV
v

739.8 V

71.2
71.1
7640
76,1
75.0

70.1
70.7
76.0
76.0
71.3

76.0
7549
73.4
73.3
73.6

71.2
75.7
74.8
72.0
69.8

74,1
70.1
78.7
74,9
73.4

746.0
77,1
732
76.6
76.4

71.4
75.8
70.2
71.7

69.8

II
Iv
III

II
Iv

IV
II
II1

v
v
11
II

II
v
I1I

VI

IIX
III
I11
II

III

IV
III
III
VII
II

III
Iv
v
IV

v
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54

DATE COMMENTARY LAT LONG INTEN . -MAG
NORTH WEST (MMI)

1959 MAY 14 DAMES AND MOORE REFORT 47.0 70.3 II

2.5
1959 MAY 21 DAMES AND MOORE REFORT . 46.3 76.4 IV 3.9
1959 MAY 29 DAMES AND MOORE REFORT 46.5 76.7 III 3.0
1959 AUG 22 DAMES AND MOORE REFORT 47.0 70.8 III 3.2
1960 JAN 20 DAMES AND MOORE REFORT 47.0 753.7 1V 3.7
1960 AFR 1 DAMES AND MOORE REFORT 46.9 75.6 11 2.9
1960 JUL 9 DAMES AND MOORE REFORT 46.3 73.0 II 2.6
1961 MAR 22 DAMES AND MOORE REFORT 45.8 77.1 11 2.2
1961 NOV 1 DAMES AND MOORE REFORT 46.9 79.2 I1I1 2.9
1962 AUG 19 DAMES AND MOORE REFORT 46.2 77.8 I1 2.3
1962 DEC 1 DAMES AND MOORE REFORT 43.6 69.1 I1I 3.0
1962 DEC & DAMES ANI MOORE REFORT 46.1 75.6 I1 2.3
1963 FEE 146 DAMES AND MOORE REFORT 44,9 73.7 11 2.6
1963 FEB 27 DAMES AND MOORE REFORT 43.2 79.6 111 3.0
1963 MAY 20 DAMES AND MOORE REFORT 43.2 75.2 IV 3.5
1963 0CT 10 DAMES AND MOORE REFORT 39.8 78.2 IV 3.6
1963 OCT 15 DAMES AND MDORE REFORT 46.2 77.6 111 3.0
1963 0OCT 15 DAMES AND MOORE REFORT 46.2 77.6 V 4.4
1963 OCT 15 DAMES AND MOORE REFORT 46.2 77.6 V 4.5
19463 OCT 16 DAMES AND MOORE REFORT 42.5 70.8 V 4.5
1963 OCT 17 DAMES AND MOORE REFORT 46,2 77.6 111 3.0
1963 OCT 30 DAMES AND MOORE REFORT 42.7 70.8 V 4,3
1963 IEC 4 DAMES AND MOORE REFORT 43.6 71.5 V 3.7
19464 JAN 8 DAMES AND MOORE REFORT 46.2 77.5 I11 3.3
17964 JAN 8 DAMES AND MOORE REFORT 46.2 77.5 1V 3.9
1964 JAN 8 DAMES AND MOORE REFORT 46.2 77.5 IV 3.8
1964 JAN 20 DAMES AND MOORE REFORT 46.8 71.3 V 4.0
1964 AFR 1 DAMES AND MOORE REFORT 43.6 71.5 IV 1.8
1964 JUL 12 DAMES AND MOORE REFORT 46.7 71.4 IV 3.4
1964 JUL 24 DAMES AND MOORE REFORT 46.7 76.3 111 3.3
19464 AUG 4 DAMES AND MOORE REFORT 46.3 75.1 11 2.3
1964 AUG 25 DAMES AND MOORE REFORT 46.3 75,1 11 245
19464 NOV 28 DAMES AND MOORE REFORT 44,2 75.1 11 2.4
1964 DEC 4 DAMES AND MOORE REFORT 46.3 74,0 11 246
1963 JAN 1 DAMES AND MOORE REFORT 44,5 77.6 111 2.9
1963 JAN 11 DAMES AND MOORE REFORT 45.6 73.9 1 1.8
1965 FER 3 [AMES ANDI' MOORE REFORT 46,0 76.8 11X 2.8
1965 FER 19 DAMES ANI MOORE REFORT 44,6 79.4 I1 2.0
1965 MAR 4 DAMES AND MOORE REFORT 46.9 73.8 11 2.6
1965 JUL 15 S+1

DAMES AND MOORE REFORT 37.3 74.4 VI



DATE

1965
1965
1965
1965
1965

1965
1965
1966
1966
1966

1966
19664

1966
1966
1966

1966
1966
1966
19467
1967

1967
1967
1967
1967
1967

1967
19267
1947
19467

1967

1947
1967
1967
1947
1947

1947
19468
1968
1948
19468

AUG
SEF
SEF
ocT
ocT

NOV
NOV
JAN
MAR
MAR

MAY
JUN
JUN
JUL
SEF

SEF
ocT
NOV
JAN
JAN

AFR
MAY
MAY
JUN
JuL

JuL
JUL
JUL
JuL

JUL.

JUL
AUG
AUG
AUG
AUG

SEF
MAY
SEP
NOV
NOV

3 00 - e

e RN

10

23

bl

<

23

COMMENTARY

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
nAMES
DAMES
DAMES
DAMES

DAMES
OAMES
DAMES
DAMES
DAMES

DAMES
DAMES
OAMES
AMES
DAMES

DAMES
DAMES
IAMES
DAMES
DAMES

naMES
IAMES
DAMES
DAMES
DAMES

nAMES
DAMES
IAMES
DAMES
DAMES

AND
ANI
AND
AND
AND

ANID
AND
AN
ANII
AN

AN
ANID
AND
AND
AND

AND
AN
AND
ANT
ANI

AND
AND
ANID
AND
AND

AN
AND
AND
AND
AND

AN
ANDI
AN
AND
AN

AND
ANTI
ANT
AND
AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MODORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT

REFORT .

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REPORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT
NORTH

44,8
46,7
37.3
40,1
41.3

47 .0
46.9
42.8
4646
46.3

376
47 .0
45.2
36.6
44643

44640
446.9
47 .0
44,7
44 .6

45.8
44,9
42.3
446.6
44,9

44,4
44,4
47.0
4642
46.9

46.2
46.1
46.9
46.0
46.9

46,9
46.2
45.2
41,4
47.0

LLONG
WEST

79.8
7941
74.4
79.7
70.1

74,1
746.3
78.3
74.8
76.2

78.0
70,2
73.8
74,1
77.0

73.2
70.4
76.3
72.6
70.9

73.8
73.9
69.9
75.0
69.9

62.9
69.9
7641
74.7
76,0

7344
73+4
70.46
74.7
70.2

70.7
75.0
69.4
72,5

71.6

II
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INTEN
(MMI)

III
IV
VI
I11
Y

II
IV
III
I1I
I1I

v

IV
VI
II

II
II1
Iv

II

II
III
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DATE

1948
1969
1969
1949
1949

1949
1969
1969
19469
1969

1969
1970
19270
1970
1970

1970
1970
1970
1970
1970

1970
1970
1970
1970
1970

1971
1971
1971
1971
1971

1971
1971
1971
1971
1972

1972
1972
1972
1972
1972

DEC
MAR
JUN
AUG
AUG

0cT
ocT
OCT
NQV
LEC

LDEC
FER
AFR
AFR
MaY

MAY
JUN
JUN
AUG
SEF

ocT
ocT
ocT
NOV

LnEC

MAY

MAY
JUN
JUL
SEF

OCT
NOV

-DEC

LEC
FEE

FEER
MAR
JUN
NOV

DEC

10
19
12

R W
=l O OO

[ I
M 0 O A

[y

[N

W NOG DO

~)

hoe ]

.

8

COMMENTARY

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES
IAMES

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
LnAMES
DAMES
DAMES
DAMES

DAMES
DAMES
oAMES
AMES
oAMES

DAMES
nAMES
AMES
DAMES
OAMES

DAMES

- DAMES

DAMES
OAMES
nAMES

DAMES
DAMES
DAMES

DAMES

IAMES

AND
AND
AND
ANI!
AND

AN
AND
ANI
ANI
ANI

AND
AND
AND
AND
ANI

AND
AND
AND
AND
AND

ANI
AN
AND
AND
AND

AND
AND
ANT
AND
AN

AND
AND
AND
AN
AND

ANI
ANID
AND
AR
AND

MOORE
MOORE

MOORE

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MQORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE -
MOORE
MOORE
MOORE
MOORE

HMOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT
NORTH

39.7
45,6
46,9
43,8
46.4

41.0
46.2
46.4
45.8
37.8

46 .5
446.5
46"2
45.8
46.9

47.0
45.3
39.6
38.9
45.7

46.9
45.6
46.9
47.0
46.0

43,9
43.9
43,9
43.9
38.1

2.7
43.9
45.0
43.9
44,3

41.3
43,7
42.8
44,8
40.1

LONG
WEST

74.6
76.2
75.9
71.4
75.1

74.6
73.1
73.1
74.3
77 +4

76.0
72.3
74.8
74,2
766

71.7
74.3
71.0
72.4
766

76.0
74.2
76.0
746.2
74.7

74,5
74.5
74,35
74.35
77.4

71.2
74.5
74,7
74.6
74.4

73.6
74.7
73.9
74,48
76.2

56 -

INTEN
(MMI)

v
ITI

III
III
IV

111
II
Y

I1
II
III
II
II

IT
I1
VI

II

II
II
II
ITI
II

Iv
Iv

11
IV
Iz
II

II
II
II
111
IV
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DATE

1972
1972
1973
1973
1973

1973
1973
1973
1973
1974

1974
1974
1974
1974
1974

1974
1974
1974
1974
1974

1974
1974
1974
1974
1974

19274
1974
1974
1974
1974

1974
1974
- 19724,
1974
1974

1974
1974
1974
1974
1974

DEC
DEC
JAN

FER

FEE

MAR
MAY
JUN
JUL
JAN

JAN
JAN
FER
FEE
MAR

MAR
MAR
MAR
MAR
AFR

AFR
AFR
AFR
AFR
AFR

AFR
MAY
JUN
JUN
JUN

JUN
JUL

SEF 1

SEF
SEF

OCcT
NOV
NOV
NOV

NOV . C

- COMMENTARY

AN ]
P UMNON V00BN N

R (SR
Ll e N ¢

DAMES
DAMES
LIAMES
DAMES
AMES

IAMES
DAMES
DIAMES
[AMES
DAMES

oDAaMES
I'AMES
DAMES
DAMES
DAMES

oAMES
LDAMES
DAMES
DAMES
OAMES

OAMES
IAMES
IAMES
LIAMES
DAMES

DAMES
DAMES
OAMES
OAMES
OAMES

DAMES
DAMES

‘DIAMES

DAMES
OAMES

nAMES
aMES
IAMES
IIAMES
DAMES

AND!
ANI!

AND
ANI
AND

ANII

"AND

ANQ
AND
AND

ANT
ANII
AND
ANI
ANTI

ANI
ANID
AND
ANT
AND

AND
AND
AND
AND
AND

ANI
AND
AN
AN
AND

AND
AND
AND
AND
AND

AN
AND
AN
AND
AND

MOORE
MOORE
MOORE
MOGORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE

MOORE:

MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

LAT
NORTH

45.8 |
41.0
41.4
41.0
32.7

44,7
45.0
45.3
43,9
44.8

44,8
44,7
44,7
44,7

44.5

44,4
44,4
38.9

44,4

44,4

44,4
44,4
41,2
44,4
44,4

41.0
44,7
44.7
44,4
44,7

45,0
44,5
4308
43.%9
43 .4

44,7
44.5
43,5
44,3
44,6

" LONG

WEST

753

74.2
74.0
74,1
75.4

73.8
74.6
70.9
74.4
73.9

7349
73.9
73,9
73.9
74.9

75.1
75.1
77.8

75.1

73.1
75.1
74,0
75.1
75.1

76.0
73.9
74.8
74.0
74.7

73.8
74.4
74,2

73.9

73.8

739
739
74.0
74.0
7347

INTEN
(MMI)

III

II
Vi

II

IV
I1

II

II
ITI

II
II
11
II
II

II
11
II

II
II

i1
II
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DATE

1974
1973
1973
1975
1973

1975
1975
1975
1975

1975

1973
1975
1975
1973
19735

1973
1975
1975
1975
1975

1975
1975
1975
1975
1975

1975

1975
1975

NQV
JAN
MAR
MAR
AFR

AFR
JUN
JUN
JUN
JUN

JuL
JuL
JUL
JuL
JuL

JUL
AUG
AUG
AUG
SEF

SEF
ocT
ocT
ocT

NOV

NOV

NOV
DEC

29

15
23
30

11
11
12

19

29

22

s,

11
23
24
24

14
20

COMMENTARY-

DAMES
DAMES
DAMES
DAMES
DAMES

DAMES
DAMES
DAMES
DAMES
LDAMES

DAMES
DAMES
nAMES
DAMES
DAMES

DAMES
DAMES
DAMES
nAMES
oAMES

nAMES
IAMES
OAMES
DAMES
DAMES

LAMES

DAMES
OAMES

AN
ANI
AND
AND
AND

ANI
ANI
ANTI
ANDI
AND

AN
AND
AND
AND
AND

ANI
ANI
ARND
ANID
AND

ANID

AND
AN
AND
ANID

AND

AND
AND

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE
MOORE
MOORE
MOORE
MOORE

MOORE

HMOORE
MOORE

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT

REFORT

REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT
REFORT
REFORT
REFORT
REFORT

REFORT
REFORT

LAT
NORTH

43,3
44,9
44,9
44,0

45.5

41.6

44,9
41,6
44,7
43,4

42.8
44.3
44.7
44,7
41,4

44,9
43.8
44.3
41.1
43.9

43.9
43.5
41.6
41.6
43,9

44,5
42.8
45.1

LONG
WEST

79.1
74.6
74.4
74.2
74.2

73.9
7346
7349
73.9
793

78.6
73.9
7349
73.9
73.8

75.0
74.1
75.1
73.9
74.7

74.6
78.3
74.0
73.9
74.6

74.5
78.2
74.2

58

INTEN
(MMI)

III
II
II
II
I11

IT
vV
II
II
I11

II
111
II
II
II

II

I

I
II
I

I
II
II
II
v

I1I

I
II
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A
AB
AR
AS
BT
cA
co
CN
CNT
IH
DR
E
EQ
FA
FF
FI
FO
FS
I
15
LDGO

LK
LT
M

59

AERBREVIATIONS USED IN DESCRIFTIONS

AND

ARCUT OR AFFROXIMATE

ARDUND
AFTERSHOCK

BETWEEN

CANADA

COUNTRY
CONNECTICUT

CENTER OR CENTERED
ODEFTH

DURATION

EAST OR EASTERN
EARTHRUAKE

FELT AT

FELT FROM

FELT ON

FELT OVER
FORESHGOCK
INTENSITY (MM)
ISLAND

LAMOUNT GEOLIGICAL
OBSERVATORY

LAKE

LIGHT

MAGNITULRE

MA
MI

ML

MT
N
NA
NG
NH
NR
NY
ONT
Fa
FR
FML
PT
QRUE
RV
S
SH
ST
sV

“UL

uT
W

MASSACHUSETTS
MILE(S)

MULTIFLE

MOUNTAIN

NORTH OR NORTHERN
NOT AVAILARLE

NOT GIVEN

NEW HAMFSHIRE
NEAR

NEW YORK

ONTARIO
FENNSYLVANIA

FARK

FOSSIBLY MULTIFLE
FOINT

. QUEREC

RIVER

SOUTH

SHOCK

SLIGHT

SEVERE

VALLEY

VERMONT

WESTy WESTERNy WITH






