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the same manner as glows are produced in neon signs.
The energies of these particles also ionize the atmos-
pherie gases and render them electrically conducting
so that large electric currents flow through the upper
atmosphere. These produce the magnetic effects re-
corded by magnetic instruments and also induce elec-
tric currents in power and telegraphic lines. This
electrification of the upper atmosphere is irregular in
formation and consequently destroys the reflecting
properties of the smooth but lesser conducting layers
normally present which are responsible for reflection
back to earth of radio waves traversing long distances.
During the magnetic storm of September 18-19 elec-
trie currents flowing in the earth’s atmosphere prob-
ably attained values of several million amperes.

Magnetie storms of intensity comparable with the
recent one are extremely rare, occurring as a rule only
once or twice during each sunspot-cycle. Since the
present sunspot-cycle is now well on the decline, it is
extremely unlikely that so great a magnetic storm aec-
companied by a spectacular auroral display will oceur
again for a considerable number of years.

A. G. McN1sH
DEPARTMENT OF TERRESTRIAL MAGNETISM,
CARNEGIE INSTITUTION OF WASHINGTON

MOSSES IN THE VIRGINIA CAVERNS!

RECENTLY when on a visit to Luray Caverns in the
Shenandoah Valley of Virginia I was surprised to see
a pronounced green color appearing on many of the
drip-stone formations that I had not noticed many
years previously. It was evident that this green
coloration was related in some way to the illuminating
system, for it showed at its best on the rocks brilliantly
lighted by the reflecting projectors. On close exami-
nation it was found to be a chlorophyl plant. A speci-
men submitted to the Farlow Herbarium of Harvard
University was determined as an atypical sterile moss
of the Order Hypnobryales.? More recently a collec-
tion of these mosses has been submitted to the Harvard
herbarium for more specific identification.

Before the electric illuminating systems were in-
stalled in the Virginia caves no sign of moss or other
green plant life had been seen in their dark interiors.
The lighting systems were installed in most of the
caves about 1922 or shortly thereafter. The moss is
variously reported to have appeared in two months to
two years time after the lights were put in serviee.
With the introduction of larger bulbs and more effi-
cient reflectors, the moss has spread over wider areas

1 Published by permission of the Director, U. 8. Geo-
logical Survey.

2 Through the kindness of Dr. Franz Verdoorn, the
specimen was subsequently forwarded to Professor W. C.
Steere, of the University of Michigan. He pronounced it
to be Leptobryum pyriforme.
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to the extent that the green tone is almost as much a
part of the coloration of the cavern as the natural
browns, buffs and white of the drip-stone formations.
This greenish color is not objectionable but rather adds
a pleasing variation to the natural color scheme.

Apparently the spores of mosses living on the sur-
face of the ground above the caves are carried by the
ground-water seepage into the caves. If they are for-
tunate enough to lodge within an intensely illuminated
area the spores germinate and develop into mosses as
much as two to three inches in length. Even ferns
have been reported to grow in the eaves.

Whether these mosses require the light and heat
from the visible range of the spectrum or whether
they can develop in total darkness under the influence
of infra-red radiation is not known. But certain it is
that they have not been able to germinate in these
caves without the support of radiation from the elec-
tric lamps. The amount of light, or rather the extent
of the time of illumination, may range from an hour
or two to fourteen hours a day, depending upon the
season of the year. In summer, the busy tourist sea-
son, the plants in the caves may be bathed with artifi-
cial light for as many hours a day as if they were
living outside. In winter when the periods of illumi-
nation are short the plants may turn yellowish or
brown and die.

As mosses are land plants their introduction into
caves by the vadose waters is a relatively simple
process. The wind is not a likely means of transpor-
tation of the spores, more particularly in the Luray
Caverns where no noticeable air circulation is re-
ported. The spores of mosses are apparently present
at all moist places and are awaiting only sufficient
light to germinate, and they in turn provide a means
of support for animal life which exists with them.
Algae on the other hand are water plants and their
continuous introduction into areas above the water
table is not so likely. Where surface streams become
cavern streams there is apparently no reason why
algae may not grow in caverns under the influence of
sufficient artificial illumination.

Warter B. Laneg

U. S. GEOLOGICAL SURVEY

STONE MAN CAVE, SHASTA COUNTY,
CALIFORNIA

InvESTIGATION Of cave deposits in northern Califor-
nia was initiated in 1903 by Dr. John C. Merriam, and
excavations were carried on up to and during 1905,
principally in the Potter Creek and Samwel Caves.
One cave, the Stone Man Cave, approximately 30 miles
north of Redding, was examined by Dr. Merriam and
the writer, but some doubt existed as to its antiquity,
owing to the paucity of animal remains in the cave.!

1 Am. Anthropologist (NS) 8: 2, April-June, 1906.
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Recently, through the interest of Mr. H. Wallace
Buckingham of Redding, who visited the Stone Man
Cave, more information has been available regarding
the age of the deposits found in it. In company with
Mr. Buckingham, and by support of the Carnegie In-
stitution of Washington through Dr. Merriam the cave
was reexamined by the writer and a small collection
of fossil bones was obtained.

The Stone Man Cave is topographically higher than
Potter Creek Cave and lies north of the Pitt River
and east of the McCloud River.

The mammalian remains found in the cave represent
a number of species common to the Shasta caves but
probably accumulated later than those of Potter Creek
and Samwel caves. The presence of Arctotherium,
the large short-faced bear, Equus sp., Odocoileus sp.
and a number of rodent species suggests a time rela-
tionship with that of Potter Creek Cave and Samwel
Cave. Split and gnawed parts of limb bones that were
so common in the other caves are present.

A statement regarding the avian skeletal material
found in Stone Man Cave, as reported upon by Miss
Ida DeMay, follows:

The bird remains also represent species included in eol-
lections from the Shasta caves. A fragment of an ulna
may be assignable to Gymnogyps amplus, an extinet con-
dor deseribed from Samwel and Potter Creek Cave mate-
rial by Loye Miller in 1911 (Univ. Calif. Publ., Bull. Dept.
Geol., vol. 6, pp. 385-400). This species is the only condor
that has been recorded from the Pleistocene of Shasta
County. Bone fragments probably representing the sooty
grouse (Dendragapus fuliginosus) and two bones of the
band-tailed pigeon (Columba fasciata) also occur in the
collection. Both of these species are found in the region

to-day. E. L. FurLoNG

CALIFORNTA INSTITUTE OF TECHNOLOGY
REPRINT SIZE

A SHORT time ago our laboratory inherited a fine
reprint collection from a physiologist. The problem
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then arose of the best method of making these 10,000
items available to our graduate students. We decided
to file them, as we had another reprint collection, in
two cabinets of metal containing 5 drawers each with
dividers in each drawer. The drawers were 11 x17
inches.

The trouble then arose of reducing as many reprints
as possible to a size less than or equal to 9 x 7 inches.
Hence this appeal to secure reprints of standard size,
either 9 x 6 or 9 x 7 inches. Isn’t the time ripe to ask
such journals as the Proceedings of the Society for
Ezperimental Biology and Medicine to reduce their
size and save the paper we have to shear from their
reprints before filing? From the sixteen reprints that
came to my desk this morning we sheared 15 per cent.
by weight before we could file them.

Furthermore, we keep several sizes of envelopes for
mailing reprints. What reason is there for most jour-
nals not standardizing their reprint size now?

Crive M. McCax
CORNELL UNIVERSITY

LEONHARD STEJNEGER
(For his ninetieth birthday, October 30, 1941)

The sons of science walk in endless line

Bearing the torch; a few falter and drop,

But the rest close in: they who have glimpsed a sign
Far on ahead that reads, ‘‘ You must not stop!?’’
Their quests are strange and wonderful—to bring
The stars to earth, to take the earth to sky;

To know the what of every living thing

Of all time past, and then the how and why.

And here is one whose vision has been long

And clear and true—he saw the sign ahead.

His torch was radiant, and he held it strong;

‘Where it found darkness there came light instead . ..
Forever seeking truth, not vain acclaims,

He kindled, on the way, a thousand other flames.

Pauvr H. OEESER

QUOTATIONS

SCIENCE AND WORLD ORDER

Tue Conference on Science and World Order, which
begins to-day in London under the auspices of the
British Association, is an event of considerable im-
portance. The speakers at the meeting will undoubt-
edly be making valuable contributions toward the
problem of sane and efficient reconstruction and the
establishment of a stable world order after the war.
But the mere fact of such a conference being held
at this particular time and in this particular place
is also significant. The conference is truly interna-
tional, and it is free from any trammels on the ex-

pression of opinion. One similarly free and inter-
national conference has just been held here under the
auspices of the P. E. N. Club. Another, the Inter-
national Youth Rally at the Albert Hall, is due to take
place next month. Taken together, these conferences
are solid evidence of the new position which this
country is rapidly assuming as a centre—one might
almost say the centre—of leadership in international
affairs, both political and cultural.

The British Association Conference, however, has
an added significance in that it deals with science.
Science is not truly science unless fully free. The nee-
essary freedom of science is twofold—freedom from



