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western coast, in the summer -of I 868, the following incident 
came under my notice ; and, although I made a note of _the 
facts at the time, I have never hitherto made them the sub3ect 
of a scientific communication : On July 26, when approaching 
the strand at the river below the village of Newport, County 
Mayo, I noticed what appeared to be ext1;nsive strea~s of. scum 
floating on the surface of the water. As 1t was my mtent10n to 
bathe, I was somewhat dissatisfied with the appearance of the 

· water, until I stood on the edge of the strand, and I then per­
ceived that what was apparently scum, seen from a distance, 
consisted of innumerable particles of sand, flat flakes of broken 
shells, and the other small debris which formed the surface of 
the gently-sloping shore of the river. The sand varied from the 
smallest size visible to the eye up to little pebbles, nearly as 
broad and a little thicker than a fourpenny piece. Hundreds of 
such little pebbles were afloat around me, and it is probable 
that the flakes of floating matter seen farther off contained also 
a considerable proportion. The air during the whole morning 
was perfectly calm, and the sky cloudless, so that, although it 
was only half-past nine, the sun had been shining brightly for 
some hours on the exposed beach. The upper surface of ea·;h 
of the little pebbles was perfectly dry, and the groups which 
they formed were slightly depressed in curvedhollows oftheliquid. 
The tide was rapidly rising, and, owing to the narrowness of 
the channel at the point where I made my observations, the 
sheets of floating sand were swiftly drifting farther up the river 
into brackish and fresh water. On closely watching the rising 
tide at the edge of the strand, I noticed that the particles of sand, 
shells, and small flat pebbles, which had become perfectly dry 
and sensibly warm under the rays of the sun, were gently 
uplifted by the calm, steadily-rising water, and then floated 
as readily as chips or straws. I collected a few speci­
mens of these little objects, but I regret that they have been 
since mislaid. This phenomenon, it is scarcely necessary to say, 
is due to molecular action, such as accompanies the familiar 
experiment of floating needles on the surface of a basin of water, 
Although the specific gravity of the floating objects exceeds that 
of the fluid on which they rest, the principle of Archimedes still 
holds good, because the displacement 0f liquid produced by the 
body is considerably greater than the volume of the body itself. 
In the case of a floating needle, the repulsion of the liquid from 
the polished surface of the metal presents a groove, whose mag­
nitude is obviously many times greater than the needle; but 
in the case of the floating pebbles this was not so manifest. 
The attraction of the molecules of water for one another 
produces, as is well established, a tension at the surface 
of the liquid, which, although extremely feeble, and generally 
noticed only. in connection with capillary phenomena, yet in­
terposes some resistance to the intrusion of foreign substances. 
I have floated small flat pebbles, similar in size and ap­
pearance to the largest of those observed floating on Newport 
river, for more than six days, while fragments of shells, 
and _thin pieces of slate as broad as a sixpenny-piece, have 
contmued to float much longer, These little bodies occasionally 
sank from the gradual absorption of water, but much more 
frequently from some accidental motion of the vessel con­
taining the liquid. It is manifest that the floatation of sand in a 
tidal estuary, as _i~ the instance I have seen, can occur only under 
favourable cond1hons, The shores must be very gently inclined, 
the air perfectly calm, and the weather dry and warm. Under 
these circumstances thin c~kes or _sheets of san;I may not only be 
uplifted by the water, but 1f the tide flows rapidly they may con­
tinue to float sufficiently long to allow many of them to be drifted 
far from their original place up to the higher limit of the brackish 
water. In this way fragments of marine shells and exuvire might 
become mingled with those belonging to fresh water. The con­
ditions favcurable for sand floatation must exist during calm 
weaiher i:1 a v~ry hig!i degree of pe1fe~tion on ~he sandy shores 
of tidal nvers m tropical and subtropical districts of the earth. 
As this ph, nomenon can take place only with the rising tide and 
never with the falling tide, the result must generally be fa;onr· 
able to the transport of sand and marine debris in the direction 
of the flow of flood tide ; and this may sometimes hold good 
along a coast as well as on the shores of a tidal estuary. Geolo­
gists, as far as I am aware, have not hitherto noticed this phe­
nomenon in conne~tion wit!: the formation of stratified deposits 
by the-agency of tides and nvers, although they have paid great 
attention to the influence of the molecular resistance of water to 
the sinking of very minute solid substances, with the view of ex­
plaining the wide surface over which matter held in suspension 
by wa•er may be spread when ultimately deposited over the sea 
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