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scaltor ig only a ter-thousaudth of thal of the main beam,
this still corregponds to a height of more than half a mile
before the dose rute falls below that congidered effective to
altract the lightning strike to the source,

Many industries use radioactive sources giving local doge
ratos far in excess of 6 x 10-% mr./h, and indeed T am
aware ol such a source used as a density gauge mountod
on the upper section of an outdoor chemieal plant synthe-
sizing highly inflammable and explosive liquids.

In view of the foregoing, one would expect [requent
reports of radiotherapy ventres, industrial radiography
dopartments, ete., being damaged by lightning; in fact,
the search for reports of such ocourrences has revealed only
a vague rumonr of this having happened onee to a radio-
therapy centre in the Uniied States.

Must one thereforo econclude that: (@) small sources of
lonizing radiation are not effective as lightning attractors ?
or, (b) radiotherapy centres, ete., rarely operate during
thunderstorms, and have, so far, heon very fortunate ?

"This is & question to which some answer must be found,
as at present neither of the two logical alternatives is
satisfactory: eithor buildings ‘protected’ by these radio-
active dovices are in fact not actually protected and may
woll suffer lightning damsge ; or, soonor or later, a radiation
beam will attract a lightning strike to the sourco of a
tele-isotope unit and, unless this is as effectively carthed as
& proper Lightning conductor, the effects could beo cata-
strophic, Energies of more than 8 x 101° watts are usually
involved and, apart from structural damage and the
possible rupture of the sealed radioactive source, with
resultant contamination, one hesitates to contemplate tho
fate of the unfortunate patient undergoing troatment.

P. J. (GILLESPIE

Northern Ireland Radiotherapy Contre,
Montgomery House,
Purdysburn, Belfast, 8.

* Thunderstorm Census Organization (personal communieations).
? Bchonland, Sir Basil, The Fiight of Thunderbolts ((larendon, Press, 1450),

GEOLOGY

Observations on the Mont Pelée Eruption
of 1902 and their Significance to Qrdovician
Welded Tuffs of County Mayo, Eire

During recent investigation of some welded tuffs in
the Ordovician rocks of eastern Murrisk, County Mayo,
lenses of zillar, non-welded material were encountered atl
the base of the tuff-horizons. Similur layers had pre-
viously been reported by Stanton! and Dowey® during
investigations farther west. Stanton® interpreted the
variation in thickness of the sillar material as duc to
differences in the depth of sea-water prosent hofore the
tuff built up to sea-level, prior to it becoming a truly
welded tuff. The entire process was regarded as a ‘con-
tinuous whole’.

A letter written by the British Conaul in St. Pierre on
May 3, 1902, some five days before the Peléan eruption
which destroyed the town and its inhabitants, has boon
brought to my attention by Mr. R. A. Japp, of Dundee,
together with samples of the early ashes produced during
the eruption. With permission, an extract [rom this letter
is rolovant:

“T wrote you about the volecano smoking last week.
Yesterday alternoon it began to throw out enormous
clouds of steamn and black smoke [rom a different place.

“About one thig morning T was awakened by o roaring
noige, something like thunder and lightning. . . . The
houses and street were covered with dust . . . while, as il
there had been a snow-storm.

“The dust continued to fall until there was a layer of
} inch, and is still falling a little. Tt is all very fine (I
enclose sample), and as we have no glass, but only
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‘jalousie’ windows, it drives in and penelrates every-
where . . .

“The voleano is 4 miles from here. A river running
from it wag gwollen with dirty water and mud, and made a
great stink . . . Today the smoke and dust have spread—
gome of the latter having gone beyond Fort. de France 20
miles away. T believe there will be no danger . . .7

The sample referred to has now been examined and
found to consist principally of & very fine siliceous ash, in
which oceur broken and angular fragments (up to 0-05 mm
in diameter) of crystals of quartz and labradorite feldspar.
The labradoritc (Ang ..} shows both multiple albite
twinning and complex oscillatory zoning in which outer
zones have sometimes been partly torn from the cores of
the crystals. Some magnetite is present, but there are no
rocognizable shards in this very fine-grained, yollow-green
tudf,

This account is of twa-fold significance. First, it directs
attention to the importance of the preliminary phases of
eruption which precede the extrusion and aceumulation
of Peléan tuffs. Secondly, it indicates that the sillar bases
to welded tulls need nol be striclly contemporansous with
the ovoerlying welded material. MacGregor® and others
have pointed out that the terms “Peléan’ and ‘welded’
tuffs are nol necessarily synonymous.,

The observation that the nearby rivers were swollen
with debris from the early fall-out of ash shows that the
loose ashes were rapidly transported to the sea. In arcas
where shallow water bordered the land, this tine ash would
have been rapidly redistributed and deposited on the sea
floor. Protracted activity of this type enables appreciable
accumulations 10 develop belore the extrusion of the main
mags of pyroclastic matorial. The preliminary phases of
guch eruptions, therefore, may he responsiblo for the
shallowing of the sea, so that the hot ash falling into the
shallow water rapidly builds above water-level, so permit-
ting welding to occur above the non-welded, non-con-
temporanecus base.

Tho welded tuffs of western Mayo show non-welded
gillar bases in various places. In western Murrisk both
Stanton! and Dewey? have recorded sillar layers in MT1
and MT2. In esstorn Murrisk neither of these tuff layers
has & eontinuous sillar base. Thin lenses are presont on
MT'1, but the base of MT5 has a 4-ft.-thick layer of sillar
material in the cliffs to the west of Lough Glenawough.
No sillar material is present east of the lake.

The lowermost part of the zillar layer is almost devoid
of shards. In placos it consists of very fine dust with a few
graing of quartz, which show uniform extinction. In the
upper part of the sillar layer angular fragments of un-
twinned plagioclase Ang, ;o are abundant in the tuff, with
less frequent angular quartz grains, a few of which show
the deep embayments so comrmon in the guartz grains of
the overlying, welded tulls, Virtually all the fcldspar
fragments are deeply altered to sericitic material, with the
result that they are distinguished with difficulty from the
intratelluric material, in which minute undeformed shards
are presont.

With the change from non-welded to welded {ulls there
is an increase in the size of the ghards, from 0-01 to 0-04 mm
to 0-05 to 0-20 mm. There is an accompanying change in
tho proportion of included lithic fragments (0-2-3-5 per
cent). These two factors may result from changes in the
strength of the forces active at different stages of the
eruption. Large shards are to be expected from the fully
frothing pyroclastic flows, whercas smaller ones resull
from quieter, lcss spectacular eruptions of the early phases.

J. McMarxus

Department of Geology,
Queen’s College,
Dundee.
i Stanton, W. L., Quart. J. Geol. Soc, Lond., 116, 268 (1060},
* Dewey, J. T, Quart. J. Geol. Soc. Lond., 119, 313 (1963).
3 MacCGregor, A, G., Neture, 167, 305 (1044).
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