Science.

Darwin on the Action of Worms."

Mr. Darwin's little volume on the habits and instincts of
earth-worms s no less marked than the earlior or more
tlaborate efforts of his genius by freshness of observation,
unfailing power of interpreting and correlating facts, and
logical vigour in generalising upon them. The width of
hie sympathies with pature is not bounded by the limits
which conventional taste or inherited prejudice too often
nesigns to the study of natural objects. It is not because
such and such forms of life are rare or beautiful, complex
or exotie, that they kindle his enthusiasm or keep his
attention on the stretch by day and night. None has
proved too humble or too repuleive in popular estimate to
npwker, Madrieeeel ond s onperize b nprers o Lobesryva-
tion. In the economy of life nothing is common or unclean
fo one who has learnt to view nature ns n whole—various
E fun::t.iunll. but uni}::rmhin Ilrtmutm and d.;slil < In whﬁ.:
pularly 1 t the lowest grade of life

lhur:n that, there is a use, an adaptation to end!:::.‘ni:il u
resulting beauty which inay roverse the verdict of vulgar
prejudice. even more lowly organised than the
worm—anpamely, corals—have built up reefs, islands, and
mﬂnm!s from the hlada{"l}ha n;m,;;iﬂr. Dﬁrwin was the
t adequately to and to explain, Ile now commes
befors us to rﬂp jmsm to an arder of toilers far more
despised, and even cast out as evil. In point of structare
the worm, as he shows us, ts an intoresting object of
study. In its intelli t bolds no mean rank smong
H;ﬂ creatures, and in its labours are involved results
which it behoves us to look upon with wonder and grati-

tude. The main ?rpma of Mr. Darwin's work ia to point |
o

out the share which worms hiave taken in the formation of
the layer of vegetable mould which covers the whole sur-
fnce of the land in every woderstely humid couniry.
Though it may rest upon various subsoile, and differs Lut
little in its general —being for the most part blackish
in colour and having but a few inches of thickness—ona of
itn chief charscteristics in the fineness of the particles of
which this mould Is composed, and thisis to bs seen when-
over o fleld long undisturbed is freshly turned up by the
plough. Now, although of the highest antiquity, viewed
as n whole, yet, as regards permanence, the component par-
ticles of this superficial structure of earth have been all
slung in process of removal st arate by po means tardy,
being replaced by others due to the disintegration of the
underlying marerinls. Nature's ploughman, the earth-
wnrlt:, hae been for ages at his humble but beneficent
work,

The apatomical structure of this wide-spread, familiar,
vet rarely scrutinised order of annolids, shows the adaptis
tHon of the worm to fts life-long task of burrowing,
The lisrom body ie made up of from 100 to 200
almost cylindrical rings or segments, ench furnished with
minute Lristles. Having s well-developed muscular sys-
tem, worms can, by contact with the surrounding earth,
crawl or work themselves backwards as well as forwards,
and by the aid of their affixed tails can retreat with extra-
ordinary rapidity into their burrows. At the anterior end
of the body is seen the mouth, provided with a slight pro-
jection known as the lobe or lip, which is used for pruﬁ-
sion. Interoally behind the mouth there is a strong
pharyox, which is pushed forward when the animal cats,
corvesponding, sccording to Perrier, with the protudable



crop, behind which comes the gizeard, lined with a smooth,
l]:!n:, chitinous nmhnne. and nnuundndnhy ml:ulﬂu,
Wi lHlE‘lh- pnwm-lnlhm'mwl . notion
nltbmnml:rl.‘th&fmdmuﬂhtﬂ um{thamm
Ellmmmjmnrtmlha!mihﬁ. In the gizsard and

testines are to be found grains of sand and small stones
from 01 to 0-05 inch in dismeter, which serve, as ia the case
with fowls, like millstones for the triturstion of food. From

lﬁtigizzlzﬂ the intestine runs in a straight course to the vent
| at the posterior end of the body, presen the remarkable
structure of the typhosolis, known to the anatomists as
an intestine within the intestine, consisting, as Claparéde has
ehown, of a deep longitudinal invelution of the walls of that
organ, by means of which an extenaive absorbent surface i
goined.  Worms breathe through their skin, haviag no
specinl rospiratory o Both the and
nervous systems aro developed, and close to the anterior
erd of the body lie the two almost confluent cerebral ganglia,
Although wholly without eyes, it has been found by Hoff-
nmieistir and other u-bm\rcrleaut wormms aro in Fmeﬂ.] h[g‘hl_f
ecreitive (o light, and Mr. Darwin's experiments have
stropgly confirmed him in this view, Tbe colour of light
muede no apparent difference, nor were the worms
affected by m sudden or moderate light, the effect being in
proportion to its intensity and durstion, It is only the
anterior extremity of the body, the seat of the cerebral
gapglin, which seems affected by it: no effect
produced, though the rest of the body be lluminated, if only
this pant is shisded. It is through the skin that we must
suppose the light to pass and excite the cerebral in ;
but by no particular differemce in the trans of tha
ekin or in the incidence of the light cuum Darwin
neeount for the warfous ways in which the worms were
aficeted on difivrent occasions, Their action in \hnhlm
ralibit-like into thelr burrows when suddenly fllumina
might be looked upon as simply reflox or automatie, the
irritation of the corebml glin cansing certain m o
contract independently uF:ﬁn will or consciousness of the
sanimal ; Lbut the insemsibility of the worm om oceasions
when its attention seemus absorbed in work would t to
the possession of a mind comparable in kind, if not in
digree, tothet of pnimals higher in the scale of intelligence,
Their sensitivencas to light cerfalnly suffices for them to
distimguish between day and night, enabling them to
chooee the night hours for burrowing to the surface, thus
vecnping wany & danger from the diwnal animals that prey
upen worms. They appear less sensitive to modersto
rudinnt hent, judgiog from the effect of a poker heated to
dull tedovss ; but a low tum]l:_s-mtura immedintely tells upon
them, as may be inferred from their retiring into their
burrows during frost, That they equally withdraw during
heat may be wore directly traceable to the effect of dronght,
bhunsidity being the first condition of the worm's active work.
They show not the slightest smee of hearing, yet aro
gcnaitive to vibrations in solid bodies, remaloing perfectly
unmoved when placed in their pots within o short distance
while buth bigh snd low potes were loudly struek upon the
pinoo, but rapidly burving themselves when the pots were
kol upon the vibrating frumo of the instrument, or where
pharply struck.  The least current of air, as of the breath,
shows how sensitive the worm's whale body is to contact.
Carefully watching their habits by night and dav, Mr.

&
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Carefully watching their habits by nighl and day, Mr.
Tiarwin hus set down s number of interesting particulars as
to the way in which worms discriminate and seizo their
food, excavate their burrows, line and plug them with
leaven, or pave them with little stones or seeds. Their
instinct is shown in the way they grasp a loaf by its tip
rther than by the base or foot-stalk, even in the case
of exotic plants, of which neither they nor their progenitors
could know anything. Small triangles of {,P‘P“ were found

to act similarly as tests of intelligence, G2 per cent. being
dmwn in by the apex—which independent trials proved to ba
the way of Jeast resistance—15 per cent. by the middle, and
23 per cent, by the buse. When kept in & warm room they
were found to work more carelessly, dropping or loosely
dragging the trinngles—a sad proof of demorulizstion.
The rate at which worms burrow 18 too various to be essily
riduced to measare, some burying themselves in a rptnt‘. of
locee mould in two or three minutes, others taking 15 or 40
nidnutes, without wpparently wu]]uwinf any » whilat
a Jarge worm wag 29 bhours 40 minutes in burying itself in
ferruginous sund, swallowing and evicting large quantitios
of it. That worms ewallow earth more for the sake of
nutiiment than of making their burrows, though doubted
by a0 high an suthority me Claparéde, Mr. Darwin considers
to be proved lti’j tho nualysis of castings. A tower-like
castilg 11 Wite, pobograpotn WYd-se, §5% Yionbs y
voided probably by a species of Paricheta, hollow in
middle, through which the worm must have ascended to
aject the earth it had swallowed, showed no signs of a leaf
having been drawn in, the organic matter in the carth itself
having supplied all necessary food. Similar results were
obtained from castings from the Botanic Garden, Calcutta,
and from the XNilgiris, one wdfhing over & gﬂc
of a pound, the worms measuring 12 or 15 inches in length,
and in thickness a man's little finger. With alight i
differences, worms are found at work over nearly

of the world alike, in Iceland and Tahiti, in the |West
Indies and New Caledonia, even in islands isolated and
::erren ns Kerguelen Land, where not even a land bird is to
@ BEal.

The interest of Mr. Darwin's researches culminates i
the estimate ho proceeds to make of the mmount of work
bronght about by the continnal labour of carth-worms, and
the effects therchy produced upon the surface of the soil,
From careful measuretnents of the weight of earth ejected
from a single burrow and from & number of burrows withia
B gTven Wpace, o as tomt Yo T whith suilkimghy snow
the important part played by these scemingly i ificant
ugents in the economy of nature. Ina near Nioe the
castings within one sgquare foot of surfuce were found to
weigh 1202, a year, equivalent to 14-58 tons per acre. U
u chalk down in Kent 83'87lb, were sccumulated in e
gquare yard, equal to 18-12 tons peracre, Near Leith Hill,
Eurrey, the vie'ld was calculated at 7-56 tons annually on one
picee of lsnd, and 161 tons on another, 1f uniformly
out over the surfuce, the ejectasd castings wonld amount, Mr.
Darwin estimates from a oumber of instances, to a thicknesa
of about ii inthes in 10 years. The number of worms to
be met with in an acre of garden land has been estimated by
Hengen nt 53,767 ; but, hiing‘hllf this amount es the
yield of average land, it ma inferred that each worm
ejects some 2002, a year in the same number of cast-
ings. Considering that many a burrow extends to three,
four, or even five feot in it is eamy to conceive the
amount of change going on in the distribution
of subenil, fresh virgin mould brought np
these untiving miners to renew and fertilise the up
earth, At the same time they carry on the process
hurﬁndg objects resting on the surface—stones, bricks,
wiher dédvis sinking to all sopoamnos with the lnpss of
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vu 0LJECTS Testing o INe Suriace—siones, bricks, and
ulh?:n Wi fiﬂnju.ng to all appearmnce with lhnhpun.l.'ﬁm £
the fact being that the worm-casts are heaped up alongside
Emltu-mr tlwmﬂull f,th become uﬂrt;lz hidden tlrgcm _vh:i.
nstances are given of great stones, parent sinking
n-_hiid':.huhmu.l:mmu!.. Onn which. hiu.in,q,m

bLelow the original surface, another stomp about 2
inches, tho mould rising to soveral inches higher the
gides of the stone from the fact of the worms w under
it having to eject their castings clear of the under surface, and
thus piling them to o height above the average level. A
slopipg ficld pear Mr. Darwin's house had been
covered with flints great and small as to bo
stony fleld’”  As his sons ran down the ficld the
tered together,  In 30 years they had been so
buried that a horse could p:lchE from one end of the
to another and oot strike with shoes a single
Magged path was similarly covered up in about
#pace of time. A layer of coal nshes strewn u
face wis found in a distinctly marked lins, wi

7 inches under the soil.

8till more curious are the results indicated by rema

o Aty Chclwitts, Bimace, i Duadig
nl imger, Uhadwarth, tor, an
trated u?huﬁtd by worm casts, form an uﬂhﬁtm
to the rate of accumulation. Pavements have been lowered
by the gradual withdrawal of the underlying soil. At
ilchester the centre tessere are found 5 inches below the
line where those at the sides of W‘h join the
tdm thar[ug}' kept fmﬂ sl 2 !;I'rhn o
trilithons of Sto Vi ages
voss of slow interment by the m.m ot mould
them, nt the same time that they are in danger of
and falling from being undermined by thesa
On the hand, we are often bted to “for tha
preservation of coins w- and ormaments of metal and
by M "‘:5‘.,’5.'%2' n;'ﬁht e 5 desle _-ﬂ.ll

v adr. of w owe lo despised -
worm. The lover of the
economical

phi , the practical statesman, may join
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