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SUNBURN (}N ~—Tﬁﬁ ALPS.

e

IN conversation with an Alpine friend it was
suggested to me that some observations I had-made
during my many holidays among the Alps would
be interesting to the readers of the ‘“Alpine Journal,”
and he expressed a hope that I would string them
together in the form of a paper.

These observations are more or less of a scientific
character, but have no pretension to scientific
accuracy. As my wanderings among the Alps have
always (except on one occasion when I paid a visit
to Davos in winter) taken place in June and July,
I have been necessarily much more amongst the
snow than those who visit Switzerland at a later
period, and, as the days are long and the sun
powerful, the subject of sunburn soon forced itself
in a very practical manner upon my attention.

It will, I think, be readily conceded by Alpine
climbers that sun on snow burns more quickly than
on rocks or in the heated valleys at a lower eleva-
tion, although one may feel the heat more in the
two latter situations ; it is when one reaches the

snow that one adopts veils, masks, and snow-glasses.
B2
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experimenting with the electric light at the North
Foreland lighthouse, where there was no heat suffi-
cient to produce such an effect, and where no snow
was present.

So far then all evidence goes to prove that some
other active principle must be at work, besides heat,
to irritate the delicate capillary vessels of the skin,
and to cause them to fill with blood and exude
those products which doctors know to be connected
with inflammation, giving rise to redness, swelling,
blistering and subsequent peeling of the skin. I
am aware that sometimes, in peculiar conditions of
the atmosphere, the direct sun’s rays will burn. I
have met with some singular instances where
several persons have been burnt on the same day,
even in England, who had never previously suffered
in that way. I am further aware that sometimes
(not always) on a ship’s deck in a dead calm one
may be severely burnt, and that in boating on a
river the same may occasionally happen. These
experiences do mnot, however, detract from the
induction that there is in snow-burning some cause
in addition to heat which is constantly in operation;
indeed, they raise the suggestion that the sun’s rays
are 1n some way, hitherto unexplained, at times
acted upon by atmospheric, electrie, or other causes,
and brought into a condition similar to those rays
which are reflected from snow. It appears that
sunlight reflected from freshly fallen snow acts
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the greatest difficulty in finding their way. They
were, moreover, quite cold—so cold, indeed, when
standing, that the lady’s hands were blue and
senseless : both she and her husband had consider-
able experience in hich Alpine regions. The Pigne
d’Arolla is a mountain of 12,472 feet high, with
very much snow on its surface. Probably the
clond overhead was not very thick, and acted in
some way on the sun's rays so as to develop their
irritating properties.

In June, 1879, a gentleman of very fair com-
plexion and light eyes, almost an albino, became
extremely ill from the effects of sun-burning. He
had been up the Titlis on the preceding day ; his
face was immensely swollen, red and painful, and
his arms up to the elbow in the same condition,
hard and extremely painful. They felt benumbed,
stiff, and useless ; he had scarcely slept the pre-
ceding night in consequence of the pain and dis-
comfort. The next day the parts were all covered
with yellow blisters, and he felt very ill in himself ;
the only parts not inflamed were those that had
been protected by spectacles.

It appeared that he had turned wp his shirt
sleeves on ascending the snow-slopes. He was
seriously ill and in his bed for a weck.

On a subsequent occasion, a few years later, I en-
countered the same gentleman at Bel Alp on the
morning after he had made an ascent in the snow ;
again he was suffering severely from sunburn. The
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blue, and the other half coloured with burnt cork.
Unfortunately I was overtaken by cloud which
lasted the whole day, and my skin, perhaps
naturally, showed no result. As I had to leave
for England the day after, I had no opportunity
of prosecuting my experiments further.

The Hon. Ralph Abercromby, in a letter to
“ Nature,” April 15, 1886, relates, as one of those
strange anomalies in which physiological experience
contradicts the teachings of pure physics, first, that
in Morocco and all along the north of Africa the
inhabitants blacken themselves round the eyes to
avert ophthalmia from the glare of the hot sand;
that in Fiji the natives, who are in the habit of
painting their faces with red and white stripes as
an ornament, invariably blacken them when they go
out fishing on the reef in the full glare of the sun ;
and, lastly, m the Sikhim Hills the natives blacken
themselves round the eyes with charcoal to palliate
the glare of a tropical sun on newly fallen snow,
and he further tells me that during his experience
of a winter in Canada he was never inconvenienced
by the glare, for the simple reason that the air is
usually so hazy that the sun is more or less dim.

In relation to snow-blindness, which is certainly
associated with sun-burning, I saw some years ago
in the “ Lancet” that a German savant had dis-
covered that sunlight rapidly destroyed the visual
purple of the retina, and that this effect was much
modified when the light was passed through coloured
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which are less exposed to the snow, do not become
brown, or only very little so ; but as far as I have
seen, and my experience 1s now considerable, they
invariably do so amongst the snows. I have
investigated this point with some care, and found
that the parts of the chilets which are covered by
the snow four or five feet from the ground, and
the north sides, and those parts so shaded that no
rays reflected from the snow could reach them,
were of a dirty white colour, as were also the
insides and the parts between the timbers.

In a few I found even the north sides brown,
but then there was, near by, a bank sloping at such
an angle that the sun’s rays must necessarily be
reflected from the snow on the north side of the
chilet. At Zermatt, Miirren, and Bel Alp are
many 1llustrations of this interesting observation.
There is yet another point of interest; invariably
over the doorways of the cow chélets the timber
1s white, even where most exposed to the sun and
snow. At first I wondered whether this' was due
to some chemical change produced by the carbonie
acid of the expired air of the animals, but I am
disposed to explain the white colour by the
presence of a very large amount of water vapour
always emanating from the upper part of the
doorway, more than to the carbonic acid.

As the direct rays of the sun pass through, and
have but little heating power on the air itself, the
air near the surface of the carth and rocks must be
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Thirdly. Captain Abney finds that the violet or
ultra violet rays are very strong at high altitudes,
and believes that altitude has much to do with
sunburn.

Fourthly. That altitude alone does not explain
sunburn, for one may be unburnt on rocks, say, at
10,000 feet, and yet be immediately affected on
descending to a glacier 3,000 or 4,000 feet lower
down.

Fifthly. That sunburn and snow-blindness arise
from similar causes, but that sunstroke is not appa-
rently associated with either.

Sixthly. That rays from the electrie light pro-
duce much the same results as sun-rays reflected
from snow.

Seventhly.- That the bronzing of the skin and
the browning of. the wooden chalets are probably
produced by rays reflected from snow.

The varied experiences just related would pro-
bably all be readily explained by a few simple
physical laws—e.g., glass is athermanous to the
dark or long heat-rays which arrange themselves at
the red end of the spectrum ; but olass, on the
other hand, transmits the light-rays which are
readily decomposed by objects on the farther side
of 1t, and there degraded into long heat-rays, which
are now radiated as sentient heat. This is well
illustrated in a greenhouse. The light-rays are
alone admitted through the glass, and practically
all the energy in the house is degraded, and then
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APPENDIX.

P

I have just (December, 1889) had the great
pleasure and advantage of reading a lecture
delivered at the Royal Institution i April, 1885,
by Proresror S. F. LanerLey. This lecture was
on “ Sunlight and the Earth’s Atmosphere,” and it
gives the results of a series of experiments under-
taken to show the selective and absorptive influences
of our atmosphere on the solar spectrum, and to get
some clearer idea of the nature and energy of sun-
light before it has been influenced by our atmos-
phere. The general result may be broadly stated
thus : that sun-light, as it emanates from the sun,
18 of a blue colour, and is infinitely more energetic
in various ways before it has been modified by our
atmosphere. To make correct observations it was
necessary not only to be on as great an elevation as
possible, but to be also in a bright and clear region
free from cloud and fog, and beyond the interference
of surrounding influences. The most suitable spot
was found to be Mount Whitney, in the Sierra
Nevada, Southern California, about 300 miles south
of San Francisco. Tt is about 15,000 feet high, and
stands out in lonely peaks above the surrounding
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“absence of water vapour too, and on the whole
““ this intimate personal experience fell in almost too
“ well with our anticipations that the air is even a
“ more elaborate trap to catch sunbeams than had
“bheen surmised, and that this effect of selective
“ absorption and radiation was intimately connected
“with that change of the primal energies and
“ primal colour of the sun which we had climbed
“ towards to study.”

Proressor LANGLEY clearly infers that his sun-
burn sufferings were due simply to his being in a
clearer atmosphere, nearer to the sun, and in conse-
quence that the sunlight energy was less affected
than lower down. To an extent no doubt this was
so, but a careful perusal of the foregoing pages of
my paper will show wvery conclusively that it is not
that alone, for I have pointed out that at low
elevations—on the earth’s surface, on the sea, on
rivers, and on certain sands and rocks—one may
be severely sunburnt, and that at higher elevations
one will not be burnt on grass and on rocks of a
different nature and colour, whereas one is at once
burnt on snow at such a height. = This experience is
so common amongst Alpine climbers, that in my
opinion there can be no doubt that, under certain
conditions, there is a peculiarity in the nature of
light reflected from snow and certain other white
and bright surfaces. Proressor LaNeLEY says the
rocks which he ascended were of grey gramite, and
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