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TaeFormatios of VeseTARLE MOULD THROVGH
THE ActioN oF WorMs, WITH (JRSERVATIONS
ox THEIR Haprrs, By Charles Darwin,
LL.D,, F.I.S. London: John Murray. 1881,
Oa,

** Farth-worms, thongh in appearance a small
aand despicable link in the chain of Nature, yet
if lost would make a lamentable chasm. For to
say nothing of half the birds and some quad-
rupeds, which are almost entirely supported by
them, worms seem to be the great promoters of
vepetation, which wonld proceed bn_t lamely
without them, by boring, perforating, and
loosening tie soil, and reniering it pervious to
rains and the fibres of plants by drawing straws
and stalke of leaves into it, and, most of
all, by throwing up such infinite numbers of
lumps of earth, called worm casts, which being
their excrement, is a fine manure for grain and

8. Worms prohably provide new sovil for
ills and slopes whers rain washes the earth
away ; and they affeet slopes, probably, to aveid
being flooded.  Gardeners and farmers express
their detestation of worms —the former, becanse
they render their walks unsightly, and make
them much work, and the latter because, as
they think, worms eat the green corn. But
these men would find that the earth without
worms would soon beeome ecold, hard-bound,
aml void of fermentation, and conscqnently
sterile ; and besider, in favour of worme it should
be hinted that green corn, plants, and Rowers,
are not so much injured by them as by many
ies of scarals and lnglegs in their larva or
grub +tate ; and by unnoticed myriads of emal)
shell less sunails, ca'led slugs, which silently and
imperceptibly make amazing havoe in the field
and gariden. k L
throw eut, in order to set the inquisitive and
discerning to work,

“A good mnnographi' of worms would afford
much entertainment and information at the same
time, and wonld open a large, new field in natural |
history. Worms work most in the spring, bat
by no wcans Jie torpid in the dead months ; are
eut every mild mght in the winter, as auy per-
gon way be couvinced that 'w!l! examine his

A58 [,[nha with a candle. "1-'_]_[ hite's Natural

Tistury of Selborne.  Letter 7. May 20th,
1777.

A hundred years have elapsed since White
made tlias sngoestion, but at last Mr Darwin’s
woloe !'IL:f]'ll;.L:lH that White ]'J_l'cdi.l.;l..l.-(l o eng-
graph on worms would be, ) ': It affords much
enteriainment and ivformation’ and “‘opens up
a large and new field of Natural History.” The
nu}]j{-i-t i3 not a new one to Mr ]‘a.nn!L He
“hibernates in science,” as Thoreau said, and
for upwards of forty years he has been_ employ
ing, 1 the intervals {Jf_ﬂthf:l' |.lhumrs', his season
of hibernation in Etudymg and ex 'rm::t'.ntmg on
the habita and uses of worms. These investiga-
tions have been eonducted with a perseverance,
a unity aud directness of 1}urpoeu"that. are re-
markable even in Mr Darwin. With such suc-
cess has he sct to work to clear the -::]mrer.uter‘ul
uselessness or positive injuriousness  which
woris in some guarters nrfor tunately Lore, that
the expression h:‘:her:r) _:.ccl-epte;l a3 an auknuw:.
ledgment of deep humiliation—*'1 am a worm,
might now almost be nsed as a boast,

The charm of Mr Darwin's honlflliea in the
clearness and simplicity of hia! writing and his
absolute freedom from dogmatism,  Fai-zeach-
ing as his generalisations are, they are gradaally
led up to by arrays of evidence and processes
of inference so obviously runap:}nblc that it 1a
impossible to avoid agreement with them,

It is unnccessary to distinguish precisely

where Mr Darwin treats of features previously
known and where he treats of new features
which he himself has discovered : because his
volume throws so much fresh light over the
whole tubject, that henceforward the subject

these many years laboriously conducted his ex.
Ferimeuts and slowly matured his Yiews.
1is first chapters are devoted to an examination
of worms themselves, and to a detailed account
of experiments and observations. His latter
chapters discuss the uses of worms in the
economy of nature, and the extent of the work

which they accomplish,

The principal results of the experiments and
obscrvations on the characters and habits of
worms conducted by Mr Darwin and others are
these :—Worms have no eyes, yet they are
sensitive to light, and in a less degree to radiant
heat. Their sense of taste is delicate, and they
exhibit a decided preference for certain kinds of
food. Yor example, they prefer the onion to
cabbage, and have a decided partiality for the
leaves of the wild cherry, and have an exceeding
fondness for fat. Their most acate sense i the
sense of touch, A very slight vibration even of
the air startles them, but only if this vibration
strikes their bodies; for that they had no power
of hearing was proved in a number of ways. Mr
Darwin infers, from a variety of circumstances,
that their most sl‘riking mental qualities are
timidity, enjoymert of the pleasures of esting,
and social feeling,

It has been found that the secretion with which
worms moisten their food resembles not saliva
but pancreatic juice. *‘The result is tha’ the
leaves are partially digested lefore they are
taken into the alimentary canal.”  No other case

These hints we think proper to }0f extra-stomachal digestion has been recorded,

the boa-constrictor, which salivates its prey
before swallowing it, doing so solely for lubri-
cating purposes. Passing from the physiclogy
and personal characteristics of worms, Mr Dar-
win discasses their houses or burrows, These
are most ingeniously made., The worms first
excavate the burrow by pushing the eafth aside
with their heads or swallowing it, They not
only swallow the finer particles, but many little

| stones, from one twentieth to one-tentli of an

iuch in diameter, pass through their intest ues,
Having exeavated the burrow and ejected o the
surface the earth it had swallowed, the worm
proceeds to draw into the mouth of its hola the
pointed leaves of varions plants, These leaves
are used for the purpose of lining the buirow,

pleted the burrow is “like a tunnel lined with

partly on the shape of the leaf, partly on the
skill of the worm-operator, For examnple, most
leaves being more easily conveyed by catehing |
them at the apex are dragged in this manner,
but leaves such as those of the pine, -*rmgintingl
of two necdles springing from a common lase, |
are uniformly dragged in by the base. ,

Burrows are often five or six feet long, and |
frequently terminate in a chamber where the
worm has been said to hibernate. But from the
fact noticed by White that worms are to be ol
served on or near the surface in winter, it is
more likdly that they retire

its dwelling so carefully is to prevent the cold

its body. From Mr Darwin's experiments he is |
led to cosclude that the manner in which the
worms go about the Lusiness of excavating their
subtcrranean dwellings, and the manmer in
which they drag into_their burrows leaves, cte

for food a8 well as for architectural purposes,
indicate a certain amount of intelligence not in-
ferior to that displayed by ants, Mr Romanes
has laid it down as a dictum that intslligence
in animale is to be safely irferred when we see

must be regarded peculiarly as his own. He|an individual profiting by its own experience.”
bas taken nothing for granted ; but has during ' From experiments made with a view of present-

{ing worms with ditficulties and putting them
in situations which they could not meet with in
| their everyday life, Mr Darwin thinka, though
‘he is far from expressing himself dogmatically
i on the point, that the possession of intelligence
| by worms is clearly established. The chapters
| on the work accomplished by worms are of 13
(interest. Their drift may be summed up tgl::: £
| —Accounts of experiments showing the quantity
of castings thrown up by werms within a certain
i 8pace in & given time. These experiments form
i the basis of a calculation in which Mr Darwin
{ declares that each worm annually ejects twenty
ounces of fine moist powder ; that the average
i quantity of castings per acre is ten tons per
annum, and that the total castings over the
 cultivated soil of England and Scotland is 320
| million tons a year. Two important geologieal
| processes arc aided by worms—iflrst, the denu-
| dation of land ; second, the disintegration of
| rock. The light powdery earth castings thrown
‘up by worms, especially during rain, are easily
- washed down the slopes, and as worms are
ipetﬂ:l&y bringing up the earth from below this
{ rmcess goes on to the gradual denudation of the
 land, The disintegration,even of the harder rocks
 is accomplished by worms by the action of acide
{1n their intestines which ars so powerful as to
{ dissolve peroxide of iron. These acids percolat-
| ing through the subsoil attack the rocks, and
| particles of these rocks are bronght to the upper
surface by worms, thereby altering the eomposi-
 tion and appearance of the mould. The fact
 that the mould has been alrady acted upon by
| digestive acids 18 most important, For it is

Y thus rendered more fit for the uses of plants,

for the more finely divided and the further
advanced it is in decomposition so much the
| more easily are its elements assimilated by the
| plants that grow in it.

. The work accomplished by worms iz most
(astonishing when we consider the apparent in-
adequacy of the means at their disposal, Pos-
sessed of no limbs, no heart, searcely anything
that could be called a brain, one of the leass
| differentiated of all organic beings, they have,
| nevertheless, by unflagging industry and sheer
force of numbers covered the entire soil of the
| earth with many inches of fine mould, By dis-
integrating decayed matter in their intestines

and they are smoothed over by an inner lining | and ejecting it in the form of a fine moist powder,
composed of the ““”“f’-‘r 50 that when com- ! they have covered u'f: many ancient buildingg,

have nudermined and ruined many towers ; amd

cement.” The method adopted by worms in | they have all in all done more good and wrought
dragging leaves toward their burrows depend | more havee than :

any other of the lower
animals,

The At Journal for November and December
will contain illustrated papers by the Oxford
pupil of Mr Ruskin’s who edited “ Arrows of
the Chace.” These will describe *“The Lake.side
Home ot Mr Huskin"—Brastwood, Coniston,

The same numbers will also contain an article

on Celtic Art and one on a manument to Shake-

thers only in |
extremely cold weather. Ope great object the | "F°AT® by Lord Ronald Gower,

worm appears to have in lining and cementing |

and clammy earth from coming in contact with |

Mr W. A. Massey, M.D., has just died. He
was the author of ** A History of Eugland dur-
ing the Reign of George I1L.," s most conscienti-
ous aud valsable work,
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