LITERATURE.

ME DARWIN ON EARTHWORMS."

The lateat published of the series of mono-
grapha in which our great nataralist has
given to the world the resulta of 50 years of
bright, patien), minute observation of nature
in special departmenta is, perbaps, the
most remarkable of them all. It is in many
respects more characteristic of the change
which has within the space of & generation
passed over the face and the apirit of modern
science than any other that could be named.
1t used to be the fashion to talk a good deal
about the ' poetry of science,” and very mach
musical but vague and aterile rhetoric waa pro-
duced under the influence of this idea. The re-
gult was a large quantity of something that was
not poetry and was not sclence—was not,
indeed, anything useful for any purpose. This
notion bas given place to one far more pro-
doctive, and that is the significance of every
part of nature. Under the guidance of this
idea Mr. Darwin has devoted an enormous
amouant of close observation to the habita
and work of the common earthworm. This
poot animal has hitherto served as the type
of everything that ia low, and mean, and
pordid in nature, 1t can hardly do so hence-
forth., Mr. Darwin has shown that it is o
the incessant action of earthworms that the
layer of vegetable mould which covers the
face of the country like s mantle ia largely
owing. Worms in almost countless numbera
are ceaselensly at work, burrowing in the soil
in all directions, passing it through their
bodies, manuring it by dragging down leaves
to serve as food and as lining to their
burrows, undermining any object lying on the
ground and bringing the earth to the surfsce,
and gradoslly burying the object under the
layer of wegetable soil. They mid in the
disintegration of rocks. Ther asaiat to shape
and alter the formation of the surface. They
are important co-operstors in the work of
denudation which holds so high & placein
the geological hintory of the world, All this
is told to us with & minute and moat interest.
ing acconnt of the oheervations on which it
rests. That these resulta have an intimate
bearing on the lurger doctrines of modero bio-
logical science in, of course, apparent to every
reader, They bring into prominence and
vividly illustrate a great department of
patural change, which ia effected solely by
the sgency of small and little-headed canses
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the agency of small and litde-headed caases
working insevsibly through immensely long
periods. This ia the central taaching of the
doctrine of evolution, and every [resh illus-
tration of ita truth is a gain to the demon-
gtration of the theory.

It is characteristic of the wonderfal fore-
sight which haa directed all of Mr. Darwin's
reasarches, that he read s paper drawing
attention to the action of worms in surisce
goil, in the year 1537, He pointed out that
the sinking of amall fragments of burnt marl,
cinders, &c., spread over the surface of
meadowa, and afterwarda found still in a
layer some inchea beneath the turf, was doe
—as, he mentions, was first suggested to him
by Mr. Wedgewood, of Maer-hall in Stafford-
shire—to the action of worms. He hence
concluded that all the vegetable mould over
fhe whole country hsd passed many tames
throngh, and would again pass many times
throngh, the intestinal canals of worma
Since then Mr Darwin has kept worma in
pois filled with earth in his stody, has
obacrved them aitentively, and, as be says,
“ became intereated in them.,” has inves
tigated their structure, their Thabits,
their mental intelligence, their way of
working. He has also studied them in their
native soil, and by the assistance and co-
operation of [riends has brought together a
vast quantity of information aboat them
from sll parts of the world. And the resalt
ia not only an interesting book, but also the
elevation of the poor desplaed earthworm to
o higber place in the scale of the forces wnd
the creatures of nature than he before oocu-
pied.

Worms, Mr. Darwin tells us, have their
bodies formed of from 100 to 200 almost
cylindrical rings or segments. They have
a well.developed muscular aystem, as
might be inferred from the activity of
their contortions. Behind their moath,
which is situated in what we may call
the head, is & strong pharynx, and they
excavate their - burrows by inserting their
head into any little crevice or hole in
the soil, and then the pharynx is poshed
forwards into this part, which consequently
swells and pushes away the earth onall sides
The digestive system contains three pairs of
glands, which separate s surprising amount of
carbonate of lime from the food absorbed by
the worm, and serve the purpose of excretion
of the saperabundance of lime ita food con-
tains. ‘l‘h-_ trituration of food is performed
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They are destitate of eyes, but are sensitive
to light, & circumstance proved hy the
familiar fact of their being nocturnal by babit.
COur sathor found shat the anterior extremity

in regard to the way in which they dragged
leaves into their burrows for the purposs of
lining them or plugging the orifice, estis
flied him that they had much more intelli-
gence than they are uaoally credited with.
He minutely examined a large number of
their burrowa to see bhow this plugging was
done, and with the same object he sapplied
his domesticated worms with small triangular
pioces of puper b0 use instead of leaves. He
poticed thas the worm almoat alwars seised
the leaf or triangle near itsa apex and very
seldom near the middle—that i to aay, that
it took the course which intelligence would
dictate na the beat for getting the leal into
the hole in the sasieat way. It could hardly
be by & specialised instinet that this was
done, a8 the worma were tried not only with
the paper, but also with leavea ol exotic treea
of which their progenitora could know no-
thing. Moreover, the operationa were want-
ing in the onvarying certainty of a spacial
inatinct, and altogether looked mnech more
like the result of a degree of intalligence
adequate to the work of discriminating
between the easiest and the hardest way of
achieving the desired end. Fioally, we may
refer to the distribution of earthworms,

refer to the diwtribution of earthworms,
which are found in all parts of the world and
inhabit the most isolated ialanda, such aa
Ieeland, St. Melena, the Falkland Talandas,
and even Kerguelen's Land, though bow
they can make their way to such remote
islands is at present quite nnknown.

The work of the worms which we have fnow
to consider is that represented by their bar-
rowing in the soil aud bringing onsts up to
ithe surface. These casta represent earth
awallowed in making the barrow, and also
ad food. The earth in passing throogh the
body of the worm has undergons & process of
grinding and digeation, and is ejected on the
surfnce mized with intestinal secretions.
These worm-canta bave been found on the
Nilgiri Monntaine—which we uvsed in the
pre-poientific  spelling days, to eall Neil-
gherries—weighing no less than 4jox —that is
over u quarter of & pound. Buat those of the
Engliah species which have been made the
gubiect of Mr., Darwin's observations, are on
a much smaller scale. 1t is apparens ihat as
the worms are incessantly buarrowing in the
soil and bringing fine earth to the surface,
the borrows must in time collapss, and thus
n constant process of renewing the surface
soil of the country must go on. If there were
no solid objects in or on the soil there would
he little to deaw attention to the extent or rate
st which thia process is carried on. Bat it is
hrooght visibly and eignificantly befors the
ere and the attention when an undiaturbed
pasture receives a top-dreasing of lime, or
burned marl, or coal cinders, and » [aw years
alterwards, on makinga cut in the soil, thesa
are found buried some inchea bensath the ane-
face, still preserving their paralleliam with the
sorface, and all sinking at the same rata. Aas
there {8 no agency but that of worma by which
to account for their burial, and as the reality
of the setion of the worma ia very appareni
to every obaerver, we have hers a measare of
the rale at which the soil is brought to and
deposited on the surface, Mr. Darwin quotes
severnl cases the result of which is to show
that an inch of moil is thas brought o the
surfuce in about five years. ‘The rate, of
rourse, varies with the nature of the soil
He mentions one field which waas ploughed
in 1841 and was then so thickly covered with
small and large flints, some of them half aa
large na & child's bead, that it was alwaya
called by his sons the stony field." He
rememberns doubting whether he would live to
see these larger flints covered with vegetable



gee these larger flints covered with vegetable
mould and torf. Buat after & few years the
smaller stones disappeared, and next the
larger ones, so that after 30 years a horse
could gallop over the compact tarcf from
one end of the field to the other, and
pot etrnke & siogle stona with his shoess,
In this case the rmate of sccomulation
was about one inch in 12 yeara, Our suthor
quotea Professor von Haast, of New Zealand,
to ahow that it would appear that a layer of
wboriginal implements, Hakea, chips, ke., of
basaltic rock, bad been slowly covered up by
the castings of worms, thus showing that the
action of which our suthor gives so many ex-
amples is equally in progress in the Southern
Hemisphere. The action of worms in under-
mining large stones such as the monoliths of
Stonehenge, and lowering them into the soil,
at the same time bringing fine earth up by
the sides of them, and thus partly buryiog
them, is also described, and a carious chapter
is devoted to the effect of their operations in
aiding in the preservationof sncient remaina
by covering them with a concealing mantle
of vegetable mould.

To appreciate the extent and the posaibility
of the action bere ascribed to worma, it is
necesanry to form some estimate of their
pumber and the amount of their indivi jual
work. It haas been calculated that an acre
of garden ground in England cootaina 53,767
worms, and an scre of corn-fields half s
many. The ealculation appears to Mr. Dar.
win, from his own observations, perfectly
credible. A number of castings were col-
lected and weighed, and the resuls of & nam.
ber of observations gives us the amount of
earth brought by this means to the surface,

together " on the burying
and on the sinking of great stones
surfece—on the vast number of wormas which
live within & moderate extent of —0n
the weight of the castings ejected from the
mouth of the same burrow—on the weight of
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thia work of lowering, sometimes by an |
enormous  thickness, the surface ol the

coanlry, which they were formerly accustomed
to aacribe to the operation of ses waves,
im in reality effected much more largely by
the more powerful agenta of sir and rain
alded by streama nnd rivers. In what way, it
may be saked, can worma take part in thess |
enormous processes ! The anawer to this ia

given by the observations of Mr, Darwin on |
the way in which the castings ol worma are
affected by the natural slope of the ground.
He first explains the action of the digestive

flaids in the bodiem of worms on the
hard materials found in the esarth they
awallow, There ia in their digestion

al once n chemical and & mechanical action,
which ia ever reducing hard fragments to a |
more finely divided state, and is thus aiding |
in the disintegration of rocks. The amall
smount of humus acida they carry down in
their burrows is regarded ma acting on the
underlying rocks. All the products of these
actionn are brought to the surface, and if that
surface is & slope the larger proportion of
them in deposited on the lower side of the
burrow. The result is » steady movement of
the surface of the ground down the slope, a
movement which it will be seen combines
with the action of winds, and rain, and
streama to lower eminences, and to level the
{ance of the country. The nction of wind and
rain on the loose, easily removed castings co-
operates in the same direction, and & large
nomber of instances are guoted 1o show that
the effecta supposed are real and extensive,
Baut wo need not consider the snbject
further. By this time the worm has been
vindieatsed from the position of contumely
vaually assigned to him. When it is onos
seen that he takes a place among the great
natural forces by which the sarface ol the
earth ie sbaped and chiselled to the form in
which we now see it, it is impossible to look
with scom oo the small and apparently help.
lesa creatures which aid in bringing about
thin resnlt. We may litly conclade by quot-
ing the final paragraph, in which Mr. Darwin
sums up the results of his investigations :—

" When wa behold a wide tarf-coversd ex-
panse, we ahould rernember that ita amooth- |
ness, on which mo much of s beanity de-
pends, is mainly duetosll theinequalities hav-
ing been slowly levelled by worma It is n
marvellous retlection that the whole of the
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marvellous pefisction thas ths whole of the
snperficial mould over ln! such erpansa
has pnnd and -;uh:ﬁn , every few

ies of worms, The
ph:mﬂ: is one 'ﬂ[ the moat ancient and most
valuable of man's inventions; buy long
before he exiswed the land m, in fact, |
regularly plmhad, and still continuea to be
thus by earthworms. [t may be
doubted whut‘htr thers mre many otber
animals which have il:”d #s0 important a
mlmthnhntnrrof wmld.uha.nlhm

organised creatures.”




