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Introduction

The earthquake discussed in this study occured on November 25,
1941, at 18¥03™537“Universal Time. The location of the epicenter
some 600 miles east of the Portuguese coast, was: favorable for a
study of the structure of the Atlantic Oceanbagsin.

Through the data secured from the seismograms the following
factors have been studied; dispersion of Rayleigh waves along ocea-
nic and continental paths; effects of refraction of surface waves
at continental boundaries; and the Atlantic crustal structure as
determined from the dispersion of Rayleigh waves.

Theory of Rayleigh Waves

In 1885, in the Proceedings of the London Mathematical Socie-
ty the third Lord Rayleigh published a study sbout the "behaviour
of waves upon the plane free surface of an infinite horiogeneous
isotropic elastic solid, their character being such that a distur-
bance is confined to a superficial region of thickness comparable
with the wave length." These type of waves have since been recogni-
zed on seismograms end are referred as "Rayleigh" or "R" waves.

They are a combination of dilatationgl and shearing distortion.
Thelir ampljtudes die out exponentially with depth. In an elastic
solid with Poisson's ratio equal to %, x in the direction of propa-
gation, z vertiecally downward, Lord Rayleigh found:

-1z -8z
u=A(e =~ 5773 e ) sin k(x-ct)

-7z -sz
wW=A(.8475 e =~ 1.4679 e ) cos k(x-ct)

c=.9194/3 8=.3933 k r—.8475 k

where ¢ is the velocity of "R" waves and /% of shear waves, k=8&Ir
A’is a constant, u and w are respectively the components of the
horizontal and vertical displacement.

The combined values of u and w give an elliptical orbit., At
the surface,for z=0, the motion is retrograde and the ratio of
horizontal to vebtical displacement is 0.,68. As the depth increa-
ses the horizontal amplitude decreases. For z=.19 2 ,there is no
horizontal component and the particle describesa vertical path
_ perpendicular to the direction of propagation. For z freater than
«19 X, the motion is reversed and for z=.46X, the greatest hori-
zontal displacement is obtained in this reversed direction. At grea-
ter depth the limiting value of the ratio of horizontal to vertical
is 0,39. '

As observed on the seismogrem, the velocities, periods and am-
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plitudes of the R waves do not fully agree with the theory as deve-
loped by Lord Rayleish, In his theoretical study of the waves the
velocity is independent of the wave-length, on the selsmogram howew-
ep the waves show dispersion, 1. e. ~., dependence of veloclty to
wave~length., He further assumed a2 semi-infinlte medium whereas in
most geologic cases there is at least one surface layer with differ-
entt density and elastic properties overlying a semi-infinite solid.
“he case for such a superficial layer has been worked out by Stone-
ley (1), Lee (2), Sezawa (3), Jeffreys (4), and others.

Stoneley, following the procedure used by Love for an incompres-
sible solid, gives the general equation for the wave-veloclty as

Ep-Fn=o

where

?:b(X cosh rT + 5 Y sinh rT) - éﬁ(ﬁ' W sinh sT + £ Z cosh sT)
§'=b('{-' W cosh T + & 2 sinh rT) - 24(X sinh sT + § Y cosh sT)
" D=b(f W cosh ST 4 £ Z sinh sT) - 2%(X sinh rT + ¥ Y cosh rT)

93=b(X cosh sT + g'Y sinh sT) - gﬁ(ﬁ'w sinh »T + % Z cosh rT)

and ") /
X=~% - 2(2 - 1)
Vi v
Y—2¢0 - 1) + S
ot
~—...'.E*I-- 2 "', - - e%
o
W=2}/{;," - 1)
(r/x)'=1 - /3p%; (s/xf=1 - B ; (r/1f=1 - o/3F° ;
e A

(s/k)=1 - /B ; b=2 - o8 ;

_Mend & are the rigidity, T is the thickness of the upper layer,
and the accents are used to denote the underlying material,

Jeffreys (5), has reworked Stoneley's equation and gives from
the boundary conditions:



-(2 - 0%33)5 A sinh rT + (2 - c"'//;\")- B coshvrT - 2-}—? C sinh sT
+ 2-'-: D cosh sT=0
2A cosh rT - 2B sinh rT + (2 - c3*) C cosh sT -(2 - c/#*) D sinh sT=0
A4 C=E4+F

A8 4 3D — - XE . 3F
zB"')«D 2= T K

/Ez - c/pv)g B + 22 D]7JE2 - hNE E 4 22
e [2A + (2 - p*) c]___/;[zm + (2 - 043’) F]

L

where A, B, C, D, E, and I' are constants. Either set of equations
requires laborious computations and the solution is by trial and
error, : ’
Using the principle of stationary periods, Jeffreys (6), gives
an approximate solution for the wave-velocity equation;

e 3 ]._.Af po ]
ﬁ,EL.»zz;osa + (;a. - 1M 5(/” - 1)L + 0.8455[1.2409 + g‘; 1)1

where L and M are evaluated from the values for the homogeneous case.
For small values of kT ( less than .2) Lee's (7), approximate-
formula may be used; where

kT— | — 10877 C‘/ﬁ' n3.70/&'
cyﬂa _— cyﬁ,b /"

For the comparison wlth the data secured on the earthquske of
November 25, three dispersion curves were used.

The first one was taken from Jeffreys. His curve is for the
case of a crustal layer where A =3.3 and f'=4.5. The second curve
was computed by Sezawa. This fits roughly the case of an upper
layer having /3 = 3.6 and the lower medium being as previously sta-
ted. Sezawa gives no tables and the curves available are too small
to permit accurate reading. Consequently the values are subject to
Inaccuracies. ,

. The third curve was computed by the writer taking %=’7/6 and
/‘%w-—- 10/7, so that8=4,0 and SB'=4.5 kxm./sec. For the computation
of this curve both Stoneley's and Jeffreys equations were used.
For kT £.20, the calculations were based on Lee's formula. Table 1
gives the approximate value of ¢/B obtained by Jeffreys stationary
period method, table 2 is from the formal solution. The values
from tablesl and 2 are shown graphically in figurel.
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1.0174
1.0170
1.0150
1.0140
1.0120
1.0100
1.0000
0.,9900
0.,9800
0.9700
0.9600
0.9400
0.9300
0.9250
0.9210
0.9194

TABLE 1

Approximate Computation

%= 7/6 ///}10/7

kT
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1.01739
1.01455
1.01297
1.01219
1.01190
1.01194
1.01074
1.00395
0.99225
0.97881
0.96570
0.94513
0.93264
0.92245
0.91940

TABLE 2

Theoretical'Dispersion

Fo=u/s  Ai=10/7

kT AT/P

0.000 oo

0.015 411.87627
0.065 95.23542
0.090 68.84920
0.200 31.04337
0.964 645327
1.585 3.96415
1.945 3.26314
2.214 2.89584
2.445 2.60141
2.710 2.41512
34500 1.90978
4.687 1.44146
5.804 1.17033
74450 0,91572
=0 0.00000

c/p

1.01740

- e e . e ses

1.01061
lL.0l012
1.00422
0.27099
0.92738
0.88702
0.86293
0.85865
0.39135
0.90235
0.90585
0.91131
0.91940
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Fig. 1. Wave-Veloocity as a Function of kT
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The group-velocity was calculated from wave-velocity using the
well known relation »

d «T

Vs S

where C is the group-velbcity. The derivative, d 98 /dxT , was ob-
tained graphically. The results are also given in table 2. In fig.
2, the dispersion curves for the three cases are plotted.

Datse

The earthquake from which the data were obtained occured Nov.
25, 194l. The location of - the epicenter and the time of occurence
was provided by Dr. J. T. Wilson. h m see.

Location ¢ =37°00 Time of occurence O0=18": 03 ; 53 U.T.

A =19°00 :

The location of the epicenter was such that surface waves were
received at a number of stations after having travelled a large por-
tion of thelr paths across the Atlantic basin. Vertical component
data from six stations were avallable - Weston, Fordham, St, Louis,
. Uilson and Huancayo. Most of the seismograms show a well devel-
~oped group of Rayleigh waves. The seismograms of St. Louis and Wes-
ton are more irregular than those at the other stations.

In measuring the periods an arbitrary zero line was drawn (8).
The times of crossing the zero line were carefully measured. The
time of each crossing point was taken as the time of arrival for
the following full period. This method offers the advantage of sim-
plicity and elimination of any posslble error in the reading of any
single period.

By the beats of the waves and the amplitudes, the beginning
~of the Rayleigh waves were noted carefully. The readings were taken
within the groups where there was no visible interference by any
other type of waves. For the Weston record it was possible to com-
pare the vertical and horizontal components of the disturbance: .

The resulting motion was a retrograde ellipse, having the same
characteristics expected for a surface wave of Rayleigh type.

The seismograms of Weston, St. Louils and lit. Wilson are repro-
"fuced in fig. 3. The group of Rayleich waves for Which period resd--
iIngs were taken are marked AA.

The instruments used at different stations were for:

Berkeley - Small Wiechert Vertical

Wleston =~ Short Period Benloff Vertical
Fordham « Short Period Benioff Vertical
Huancayo = Long Period Benioff Vertical

lite Wilson =~ Short Period Benioff Vertical

Ste Louis ~ Sprengretten Short Period Vertical

The periods and the corresponding "mixed" group-velocities for
the different stations are given in table 3. The velocities for each
period were obtained by dividing the distance from epicenter to sta-
tion by the difference between the time of arrival snd the sdopted
time of occurence. This is in accordance with the theory of disper-
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_TABLE 3

"OBSERVED" DISPERSION DATA

Berkeley Fordham . Huancayo .Mt. Wilson .St. Louls . Weston

P v . P v . P \' P A P v P v
88  3.36 . 23 3.68..25 3,61 24 341 . 22 3,67 26 3.73
21  3.34 22 3.66 25 3.58 25 3.40 23 3465 23 3.69
22 3432 2l 3.63 23 3,56 24 3438 26 3.62 22 3.65
21 331 20 3,60 20 3,54 24 3436 28, 3,59 21 3.62
21  3.29 21 3,57 22 3452 24 3434 27 357 22  3.58
21 3.27 21  3.54 24 3,50 26 3633 22 3.55 21 3,55
20 3.26 20 3.52 22 3.48 24 3.32 23 3.52 20 3.52
19 3420 19 3449 21 3.47 22 330 22 3,50 20 @ 3.49
19 3424 19 3.47 22 3.45 22 3s29 21  3.47 19 @ 3.47
18 3.23 19 3.44 22 3.43 21 3627 21 3.44 18 3.44
18 3.22 19 3.41 22 3.42 21 3.26 21 3.42 20 3,42
18 3.21 18 3.39 20 3.41 21 3425 21 3.41 20 3.40
16 3.20 18 3,37 19 3639 20 3623 21 339 20 3.37
14 3.19 18 3.35 20 3,37 21 3622 19 3,37 19 3.34
15 3.18 18 3,33 19 336 20 3621 17 3436 19 332
16 3.17 18 3.31 19 3.35 18 Fel9 19 3435 20 3,30
16 3,16 19 3.29 20 3.34 18 3418 20 3433 18 3.28

16 3.15 20 3.26 20 3.33 18 3,17 21 3.30 21 3.25
15 3.14 18 3.24 18 3431 156 3016 20 3.28 20 3.23
le 3.13 17 3422 15 3429 15 3.15 17 3.26 17 320
17 3.12 17 3,20 17 3028 14 3.14 18 3,25 18 3,18
17 d.11 17 3018 19 3.37 14 3.14 14 3.23 18 3415
17 310 17 3.16 20 3.26 186 3.13 14 3.22 16 3.13

17 309 18 3,14 20 3.24 15 3.12 15 3.1l
15 3409 17 3.12 18 3.23 14 Sell 16 3.09
13 3,08 16 3.1l 17 3.10 17 3.07
13 307 16 3,09 15 3.09 17 3.05
13 3,06 17 3.07 15 308 16 3.04
14 3.05 17 54056 16 3.03
15 3.04 16 3404 15 3.01
16 3,03 17 3.03 : 14 3.00

15 3,00

16 2,98

16 2.96

17 2,95
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sion (9), where considering a zone of disturbance, the waves sprea-
ding from this zcne are recorded at distant stations as a train of
waves of gradually changing periocds; each period travelling with
the appropriate group-velocity and arriving at a time corresponding
to that group-velocity.

The dispersion curves for each station, cobtained from table 3,
are given in figure 4.

The Effect of Refraction

In accordence with the ordinary theory of wave propagation,
an incident wave at the interface of two mediums of different den-
sities and elastic constants will be reflected and refracted., Sur-
face waves crossing the continental shelf are subject to such re-
fraction in a horizontal plane due to the variation in thickness
and composition of the rocks forming the continental and ocesnic
basements. At the continental edge a certain amount of energy is
lost, but it is assumed that e large portion of this energy is - -
converted into refracted waves of the same type as the incident
wave. As a result of refraction, the path followed by the wave will
not be the geodesic track, as it is assumed to be for an unrefrgc-
ted wave.

The angle of incidence and refraticn follows Snell's lew

¢, /e, =sin6 /sine,

where c, and ¢, are respectively the continental and oceanic wave~
velocities; 6 angle of incidence; §angle of refraction. The waves

are refracted according to wave~velocities, whereas they travel with
the group=-velocities (10). The time of transit of the waves across
the interface is considered to be stationary.

Stonelgy (11) has studied the effect of refraction at the con-
tinental mergin, but no examples involving actual data are given,

The continental shelf was assumed to be at the 5,000 ft. sub-
sea contolar. The coast line was taken as a straight line in the re-
gion of the crossing. The geodesic path from station to epicenter
was then located. In fig. 5, the geodesic path for the six stations
and the angle of this path with respect to the continental edge for
four stetions, Teston, St. Louis, lit. Wilson and Huancayo, are glven.
Five or six points were computed on each side of the coagstal line
to lccate the wave path which was then plotted on a large scale map
and the angle at the crossing read directly. The distance from epi-
center to the crossing was computed and the percentage of oceanic
to continental path was thus obtained. _

Two sets of equation are involved in computing the effects of
refraction: The time equation, t=1 /C, + r, /C, , where r, and 1,
represents the oceanic and continental paths of the refracted wave,
C, and C, the group-velocities; and the previously stated Snell's
lew. The subscripts 1 and 2 refer respectively to ocean and conti-
nent.
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Fig. 5. Ceodesic Paths to the Stations

To compute the effect of refraction the values of c, C, eand
ca C», were taken respectively from curves l and 1ll (fig. 2) and
the values for T were assumed. For the continent T,=20 km., for
the ocean T,= 15 km. Results are given in %ab. 4.
Considering fig. 6, the spherical tri-
angle SPE gives;o-= 180 - (6 - &), and
cos D=cos » cos r - sin r sin r cos(€ -6,) (19
In triangle ERP and SEI:

sin r—sin d,cosx /coss, (2)

sin n,=sin d,cosx/cos 6, (3)

In solving the equations, first a value of &
Fig. 6. is asssumed and the corresponding value of 6,
computed from Snell's equation. From equation
(2) end (3) the values of » and r, are found and substituted in (1).
The solution is by trial and error. Since the Value of D is known,
the process 1s repeated untill equation (1) is solved. Those values



TABLE 4

13

P 5 % - o % c./c,

.85 . 4,040 . 4,024 . 3.802 . 3.515 . 0.9409

20  4.032 3,984 3,713 3,218  0.9207

15  4.004 3,888  3.468  2.706  0.8662

10  3.896 3,468 3,185  2.772  0.8173

5  3.696  3.624 3,049  2.987  0.8254

0O  3.678 3,678  3.034 3,034  0.8249

TABIE 5
Effect Of Refraction
. P St. Louis Weston Mt. Wilson
56.72% oceanic &=13" 79.,40% oceanic &20-30 27.80% oceanic &:60°

P i Vav, % R Vav. % V. ____ Vex, 7
25 ., 3,89 . 3.80 .2.3 .3,93 .3.,91 .05 .3.65 .3.64 .0.,3
20 3,81  3.65 4.2 3,85  3.80 1.3  3.40 3,40 Q40
15 3.60  3.38 6.1  3.69  3.57 3.5 2.97  2.96 0.3
10 3437 3,17 5.9 3.37  3.30 2.0 2.95 2,94 0.3
5 3450  3.35 4,3 3,52  3.47 1.4 3,15 3,14 0.3
0 3.56 5.0 4.5 3.57  5.52 1.4 3.20  5.10 0.3
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of r, and r, that solve equation (1) are then used in the time equa-
tion to obtain t.

The computation was carried for three stations: Weston, St.-
Louls and Mt. Wilson. For these stations, the problem was 2lso solved
" considering the earth flat. Between the two considerations, the
Gdivergence in time and velocity was found to be less than 1 per cent.
According to the previously mentioned theory of dispersion,

the velocity for the corresponding period, for a value of t, wasg
obtained by dividing the tctal distance by t. The results are giv-
.en in teble 5; where V is the veloclty obtalned by taking the re-
fraction into account, Vav. is the velccity of the waves, with sa-
me period, but assumed to be fallowing the geodesic path.

From a study of table 5 and fige.d, the effect of refrasction
is seen to depend on two factors.

l1- The ratio of oceanic to continental path

2- The angle at which the path crosses the continental edge.
. TFor the first factor it is fairly obvious that if the continen-
tal portion of the total path is negligible, the effect of refrac-
tion will likewise be negligible. Approximately 10% continental
path seems to be necessary before the refraction shows epprecie-
ble effect. .

The second factor is actually the more ilmportant. The angles
of crossing of Weston, St. Louls and lit. Wilson are respectively
20°30, 13; and 60 For Mt. Wilson, where the angle is 605 the ef-
fect is negligible. For such angle the refraction 1s expected to
be small, since the angle of incidence is approching the normal.
This result agrees with Stoneley's (12). In his case, the angle
of incidence was taken 55°49, the resulting effect found to be less
than 1%. But for Weston and St. Louils, the effect of refraction
is as high as 6%, which is a fairly serious divergence. For both
paths the angle of crossing is small and the amount of refracticn
relatively large. Thus the effects of refraction are particularly
important when the angle of crossing is small and the continentsal
path an appreciable portion of the total path.

Of couse, the values of the "mixed" group-velocities depend
on the assumptions of ¢,C/, c,C., T, and Te » A reasonable change
in these values, would not alter the result appreciably.

Dispersion Curves and Structures

_ In observing fige4, it can be seen that for periods of 20 sec.
or over, the dispersion curves for the different stations present
the same charscteristics. They fall in logical order with respect
to period, "mixed" velccity and oceanic path percentage. Since
C>C,, the stetion with a higher oceanic path will have g higher
"mized" group-velocities. But for periods less than 20 sec., the
velocities for Fordham and Weston are seen to fall below those
for St. Louis.

The numbers of period received at any station should be approxi-
mately proportional to the epicentral distance. Howewer, examination
of table 4 shows that even more periods were read a2t some of the
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nesrer stations than at those more distant. It is possible that pe-
riods beyond the Rayleigh wave group have been read.

As gn example the lit. Wilson seismogrem and the corresponding
teble and graph will be considered. The first period of the Eayleigh
waves was considered to stert at 10" 15' 34", The waves sterted with
a period of 24", Howewer, at 46' 33", the period is found to be 26",
From 46' 33" to 49'07", the periods are decreasing. At 4¢' 07", the
period is 14". From this point, although the appearsnce suggest Ray-
leigh waves, the period increases and then decreases. Therefore,
starting from the first wave, the periods passes by a maximum, de-
creases, goes through a minimum, increases and decreases again. The
obvious conclusion to such behaviour is the interference of some
other types of waves with the Rayleigh waves. The ariplitudes were
not measured, but in appearance they yleld the same conclusilon,

The revision of the nuwmber of full periods considered to be
"R" waves was based on the arguments cited above. The subsequently
drevn curves are shown in fig. 7. Here the dispersion curves do
not cross and the number of periods considered to be R waves at
each station are aspproximately proportional to their epicentral
distances. Except for some expected minor irregularities the pe-
riods have a steadily decreasing values. In fig. 3, AA represents
the former group, BB the revised group.

From the dispersion curves of fig.7, the intrinsic value of C,
and Cpwas obtained graphically. This graphical process is shown in
fige. 8. The straight linec for each period are drawn on the assump=-
tion that for a given period the group-velocity is a linera func-
tion of the oceanic or continental path. The value of C, and Cp thus
obtained are compiled in table 6.

Using the refrsction dats, values of C, and C, were also com-
puted algebrically for several station pairs. Four sets of atations
were used: Mt, Wilson-St. Louis, lMt. Yilson-Weston, St. Louis-
Tleston, and Mt. 7ilson-Huancayo. The "observed" velocitles wepe ta-
ken from fig. 4. The value of C, and C,obtained for each grcup, for
a given period, were averaged. For periods of 20 sec. or larger,
the values of C. and Cpfor a corresponding period are found to be
in close agreement with the fisures given in table 6. I'or periods
less then 20 sec., large discrepancies were found, particularly
when the data from Weston were used. This of course can now be
explained easily since the curves of fig. 4, had to be redrawn
thus changing the values of the "observed" velocities. The change
were not pronounced for periods lasrger than 20 sec., but was ap-
preciable in case of Weston and Fordham for P less than 20 sec.

Cceanic Basin .Stpucture

For comparison with the data three theoretical curves were
used. They are dispersion curves 1, 11, 11l of fig. 2. ,

From the study of "P" waves, for the lowermost layer B is
found te be between 4.4 and 4.55 lam/sec. In curve 111, fwas taken
as 4,0 andB 4.5 km/sec. Such combination of A and B is considered to
fit closely the oceanic structural combination with basic material
resting on ultrabasic materisl. Since C, pertains to oceanic group-
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"Observed" Goup-Velocities

ABLE 6

P G, C,
14 - 3.33 3.07
16 340 3.08
18 3 .48 3.09

20 3.60 3.10
22 3.74 3.12
24 3.83 3.13
26 3.89 3.14

TABIE 7

Theoretical Group-Velocities

P - B4.00 B4.06 R4.11
Te28kn. T s 20kn. T = 30km.
C, c, C.
10 3.61 - 3,73
12 3.58 -——— 3,70
14 353 3.61 3.67
16 D643 3D 362
18 348 3e49 3e53
20 3462 3656 3e08
22 3.74 3467 3470
24 3.84 380 3,85
26 3489 3689 3693
28 5.92 banieadh i d 3098
30 3.95 -—— 4,02

19
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velocity, curve 1lll, was used to match the oceanic dats given in
table 6.

Computations based on curve 1lll, were carried out forpf-4,00,
4,06 and 4.11 km/sec. The correspondihg thickness is found by trial
and error. The result are given in table 7. For f=4.0 lm/sec. and
T =26 km., the values found for C, agreew very clecsely to those gi-
ven in table 6. In fig. 9, this agreement is shown graphically.

Tor periods over 18 sec., the fit is very good. For periods
less then 18 sec., the "observed" velocities fzll below the theore-
ticezl.velccities. Since for shortér periods the waves are influen-
ced more by material near the surface, the discrepancy suggests a
very thin layer on top.

Consequently, the matching of the theoretical dispersion curve
with the data gives a layer thickness in the order of 26 km., with
a probable thin layer of lower velocity materigl above. Gutenberg
(13), finds a 25 lm. thick layer withdg=5.5 km/sec. Under the pre-
sent assumption of #/.=10/7 and £p-7/8, the thickness of the sur-
face structure is thoughtto be about 26 to 30 km.

Continental Structure

Data secured from local earthquake (l4)cive: for the continen-
tal structure B=4.5 lm/sec. for the lowermost layer, 3 =3.6 lm/sec.
for the intermediate leyer, 8=3.3 km/sec. for the upper one. The
sedimentary layer has here been omitted.

For periods greater than 20 sec., it was assumed that the waves
are influenced mainly by the lower section where B=4.5 andff-3.6
km/sec. This fits the case of a two layer problem, where the bottom
layer is "Dunitic" and the Wpper "Basaltic". Sezawa's curve, curve
11 in fig. 2, computed forf:4.5 andf.3.6 lm/sec. was used in the
matching of the continental data.

4 valve of T was found as previously by trigl and error where
the theoretical and observed Cp has been made to agree. The results
are given in table 8. For T =31 km. and for periods more than 18",
there is a clcse agreement. The fit is shown graphically in fig., 9.
For periods less than 18 sec., the observed velocitles fall below
the theoretical velocitles. In this case, 1t is obvious that the
"opanitic" layer causes the drop in velocity for the shorter periods.
For periods of about 18 sec., the effect of the upper layer with

Table 8 - for T=31 km.

£ Cy
14 312
18 5,08
20 309
22 5410
24 3613
26 Se1l4

B =53.,% km/sec. becomes apparent.



80AIN) UOTSIOASTJ ,POAISSQ0, DUP TWTIeIONUL °*6 *STJ

‘008 ~ poOTIeg
& 8 @ 0w 32 o3 T 9T " 31

5
- 3%

daqmo , poAdesqo, : ) \I: S
oAIRo T®oT3ex0euy : ) \ /‘/M

1 i 9°g

\\

o'y



22

The thickness of the "granitic" layer has not been computed.
In order to form a true picture of this structure, observation of
shorter periods 1s necessary. The smallest period obtsined from the
records was only l4 sec, loreover, the theoretical curves hsve been
computed on the basis of two layers, for periods of about 18 sec.,
the problem actually involves three layers.

Wilson (15), from the study of the dispersion of Love waves,
finds about 30 to 40 km. to be the thickness of the continentel sur-
face structure. Taking into account the 31 km,., found in this study
for the "basaltic" layer this leaves a thickness of 9 to 10 km. for
the "granitic" layer, which is a logical value for that section.
Gutenberg (16) gives a total thickness of agbout 45 km. for Eurasia.

Summagz

Three theoretical curves were drawn to match the Rayleigh wa=-
ve dispersion data obtained from an earthquake that occured in the
Atlantic Ccean on November 25, 1941, '

The effects of refraction on velocity and path were discussed.
The effect of refraction is found to depend on the angle at which
the path crosses the continental margin and on the ratio of oceanic
to continental path. It is found that when the angle of crossing
is small and the continental path is a significant part of the to-
tal track, the effect of refraction should be taken into account.

The matching of the date with theoretical curves yielded the
following conclusions as to probable crustel structure. Under the
Atlantic Ocean there is probably a layer of 26 km. thick basic ma-
terial overlying ultrabasic rocks, thin layer of lower velocity
material probably lies on top. The thickness of the whole section
is indicated to be about 30 km. For the continent, the thickness
of the Intermediate layer is found to be of the order of 30 km.
Considering the total thickness of about 40 km., found by Wilson
for the continent, the thickness of the "grenitic" layer is beliewed
" to be about 10 km,

The writer wishes to express his sincere appreciation and thenlcs
to Dr, J. T. Wilson, of the University of iNichigan, for the inestim-
:able zdvice he has given and under whose direction this study was
viade.
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