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busia has been introduced, not only into southern
Europe, but also into Palestine, the Philippine Islands
(from whence it is reported to have reached China and
Japan), the Hawaiian Islands, the West Indies and
the Argentine. ‘

Gambusia apparently did not multiply as rapidly
or become as numerous in other localities where it was
introduced as it did in Italy. However, it generally
multiplied and spread. In Palestine alone it appears
to have met enemies with which it could not cope
successfully. Often Gambusia spread far and wide
from the place of introduction, as already indicated,
until it has become almost cosmopolitan in the warmer
sections of the world.

SaMUueL F. HILDEBRAND
BUREAU oF FISHERIES,
‘WasHINGTON, D. C.

THE COMMON EARTHWORM AS A SERIOUS
ECONOMIC PROBLEM

ORDINARILY the common earthworm is thought of as
being a valuable adjunct to the fertility of the soil.
Under ordinary conditions this is generally true.
However, a condition has come to my notice in which
just the reverse is the case.

A few weeks ago a rancher from one of the lower
mountain valleys came into my office with the fol-
lowing story. From the main canal, a ditch about a
mile and a third in length leads to his ranch. This
supply diteh skirts the base of a hill which is largely
clothed with serub oak. Consequently, conditions
bordering the ditech are ideal for earthworms, because
the soil contains large quantities of humus. Organic
matter is abundant.

The whole problem is that the soil bordering the
diteh is so riddled with the burrows of earthworms
that it is almost impossible to get water through the
diteh with which to irrigate the fields of the ranch.
The soil bordering the ditch is so porous that the
greater part of the water seeps away and is lost. This
is a serious condition; and, in years of a scarcity of
water, it becomes doubly serious. The rancher was
seeking a remedy, for his ranch threatened to become
valueless as a result of this condition.

So far as the writer is aware this problem is
unique. No precedent was available upon which to
base a definite answer to the rancher. However, it
was suggested that the ditch be shut down and copper
sulphate be used to poison the worms. Copper sul-
phate ean be dropped, a handful about every three
or four feet in the standing water in the ditch. When
the water shall have all soaked into the soil, the ditch
could be opened up again.

If the worms are to be poisoned they must be
poisoned by a method that will be harmless to live-
stock, since live-stock use the water of the diteh for
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drinking purposes. It seems that the copper sulphate
method is the least likely to be dangerous. Some work
done by the writer in former years' seems to indicate
that this chemical, over a short period of time, will
result in no harm to vertebrates.

In the West, in virgin desert soil, so far as the
writer is able to determine, earthworms do mnot
occur. They become established only when dry land
is brought under irrigation. In some sections of the
West, if not most sections, irrigation has not been
practiced for very long, comparatively speaking.
Consequently, earthworms are just now beginning to
be present in really considerable numbers. In fields
and pastures generally they are valuable adjunects to
the fertility of the soil; but, in situations such as the
above described, they may be a serious pest. In the
future they may become more of a pest and a source
of serious economic loss. However, it is believed that
copper sulphate, a cheap chemical, may be the solu-
tion to such problems.

Another solution would be to concrete the supply
diteh; but this is an expensive proposition. To build
a wooden flume would also be expensive. As a
temporary measure, the rancher in question wused
tarred roofing paper, folded into the ditch, as a
relief measure. This latter worked, but it is obviously
only a purely temporary way to solve the problem.

The writer has in his own flower garden a short
row of sweet peas that it is impossible to water with
the hose from the city water supply, when the hose
is allowed to run a fair stream with the nozzle placed
in a tin tomato can at the head of the row. This
is due to the burrows of earthworms draining away
all the water. Consequently all watering of these
flowers is now done by surface sprinkling.

Water is all-important in the West. Those that
are well informed know the careful attention that is
given to reclamation and to conservation of the water
supply in the western United States. Any waste of
water is serious, and a direct economic issue. With
regard to the problem as above stated, further re-
search is to be undertaken by this laboratory and it
is hoped that a solution may be reached.

C. T. Hurst

WESTERN STATE COLLEGE OF COLORADO

CONICAL HAILSTONES
Two interesting deseriptions of conical snowflakes
have recently appeared in ScIENCE?, one by Mr, A. D.
Moore and one by Mr. W. W. Wagener. Tt is never
easy for an author to feel sure that he has examined
all the literature, and it may therefore be worth while
to call attention to two papers on a similar subject

1C. T. Hurst, ‘‘The Effects of Solutions of Copper
Sulphate on Ducks,’’ Arch. Path. and Lab. Med., 1926,
1A. D. Moore, SCIENCE, 73: 642 (June 12, 1931).
Willis W. Wagener, SCIENCE, 74: 414 (October 23, 1931).



