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folds may, therefore, be defined as contortions
affecting only incompetent beds, which have thickened
and thinned without the aid of ruptures above
microscopic levels.
This communication is submitted by permission of
the Director of the British Guiana Geological Survey.
EmMyr WirrLiams
Geological Survey Department,
P.O. Box 789,
Georgetown,
British Guiana.
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Basutoland Kimberlites

Sivce 1954 a prospecting programme for diamonds
in the British Protectorate of Basutoland hasg led
to the discovery of a new predominantly basaltic
kimberlite province to the east of the micaceous
kimberlite province in the Orange Free State of the
Union of South Africa. The kimberlites are intruded
into Karroo sediments and lavas and comprise both
dykes and diatremes. Petrographically the kimber-
lites are similar to kimberlites in other parts of South
Africal.t and they contain inclusions of eclogite,
granulite, peridotite and ilmenite in addition to
inclusions of the Karroo country rocks.

Spectrographic analyses of the kimberlites reveal
that the trace elements, like the major elements, can
be divided into two contrasting suites: (a) those in
amounts typical of ultrabasic rocks; (b) those in
amounts typical of alkaline late differentiates. Like
the ultrabasic potassic rocks of Uganda which exhibit
similar chemical festures? 4, it is believed that kimber-
lite owes its origin to reaction between a carbonatitic
magma and crustal granite. More detailed results
are to be published shortly.

J. B. Dawson*
Geological Survey of Tanganyika,
Box 69, Dodoma.
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PHYSICS

Normal Mode Interpretation of the Sound
Propagation in Whispering Galleries

THE propagation of sound in ‘whispering galleries’?
i8 & very remarkable phenomenon, and in Lord
Rayleigh’s Theory of Sound he gives his well-known
interpretation based on observations at St. Paul’s
Cathedral in London. According to my observation,
which agrees with Lord Rayleigh’s comment in his
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book, the opinion of the Astronomer Royal ascribing
the phenomenon to the reflexion at the upper dome
is hard to accept. This follows because at the
diametrically opposite point of the gallery the
whisper can scarcely be heard, whereas it becomes
stronger as one approaches the speaker.

Lord Rayleigh’s explanation is, to use present-day
terminology of elastic surface waves, based on
‘ray theory’. There is, however, another way of
describing so-called ‘normal mode theory’, and the
following. analysis based on this theory is in accord
with the ray theory interpretation given by Lord
Rayleigh.

Adopting the velocity potential ¢, we have a
solution referred to polar co-ordinates R, 6 and ¢ as
follows :

¢ = ([P/c]R)1* Jp. 1, o([p/C]R) Y n(0,9)exp(ipt) (1)
where p is the frequency, ¢ the velocity of sound, J,
is the Bessel function and Y,(0,9) the spherical
surface harmonics. Assuming that the wall is approx-
imately rigid, the boundary condition, a, being the
radius of the gallery, is :

atR=a; 09/0R =0 2)
which gives an equation of the form :

OE2 Tpe1/a(B)]/0E = 0, £ = (p/c)a (3)

Since the ecircumference of the gallery is roughly
100 yards, and the wave-length of the voice is about
1 yard, n is about 100.

Trying the numerical solution for smaller values
of n, we find that n + 1/2 < £. Hence we employ
the next form of asymptotic formula for the Bessel
function with large orders?:

2 1
J ~(—=— )/ = .
v sec B) (m = p) [cos Q + s cot B
1 5 ., .
(§ + g0t 3) sin Q] (4)
Q = v(tan  — B) — /4
and put it into the above expression. Then we have
the characteristic equation :
1r7 o 7 1,35 . 35 9
8 .221' + 81') + [T’ Zg‘r +-221" N 81")-{- 1]
tan Q@ =0 (5)
T =cotf3
v=mn+1/2 and vsecf = § (6)

The approximate solution of this equation is
obtained assuming that v3* tends to a certain valme
different from zero when v increases indefinitely,
namely :

The root is
v = 1-99 (8)
which, combined with (6), gives :
E=(m+ 05) + 0-79(n + 0-5)113 (9)

The intensity distribution of ¢ with regard to
radial direction is given by the function :

Q = A.([Rla].E) %]y, v 5([R]a]. E) (10)
in which » and £ are connected by the relation (9).

This function can be evaluated by the above asympto-
tic expansion (4) and other similar formule.
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