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vty improbible ; bud il may be den :
we know bdough dbout the Bervoos

;’hu llﬁgr& lh’:glwﬂl to w:{m uﬂuiﬂﬁ‘ |
ot vioh ¥ gonclowion. pet 0. Bib aaenll
L, e )
whst a -of inharit newledge,

c: ping mésns bo an h-m
hﬁhm?ﬂn { & worket “.:Itt:l 118

It hed Bown mattineed wortee

Ewallow biHh in makifig their sxoavatiohs, byt |
they swallow still more for plrpose
oxtracting any digestible matter it may contsin,
Gocged with thia, they come to the surisce,
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THE ﬂ.ilg WITH OBSERVATIONS

ONFHEIR BA mes Darvrm, LL D.,

E.R.S. London : -Toh
To the mmusn, nothing o hms or that ever
aa lived is * common or unclean,” the study of
the lnwcst organisms being as fitted as that ofﬂxa
hu;henz to throw light upon the, problems of life.

xaltation of the, humble has been largely

da to the laboura of Ghurles Darwin, and to the
wide acceptance of that doctrine which would
unite all life by the ties of kinship. Itis not
Sloie: By LIz, Shascy o Anek thay are that this
veteran naturalist has given dignity to the low-
liest craumras : ho has further contributed to the
s52mo ond by hia nocounta of s
early work he Hhus showed how the Frmation. of
coral reefs and islands was maiu]

the despised earthworm has played and is playmg
an equally important partin the history of tho
world. Tho part plaged ho belioves b ba that
of Naturo's plonghiman. * Tha plough,” he says;
““i one of the must ancient and most Valnable of
man’s inventions ; but long before he existed the,
Jand was in fact rm,ulnrly plovghed, and still son-
tinues to bo thus ploughed, by earthworms.”
ontire mass of o mum vegefable mould Riorig
the earth’s surface passes, he siys, overy fow
yeara through the bodies of worms, and s thus
exposed to tho air, sifted of all stones, and even
manur, orma are, further, the makers of
the mould, and as this 'material is bein - con-
tinually wubsd away by rains, wero the loss
not made good by the unramitting labours
oF thess unbben‘auenn workers; the - vegetablo
mould would in time disappear, and pxam growth
become impossible. . Tho work thus said to be
accomplished by earthiorms: soema ot “eat sight;
stupendous in view of the insignificance of the
individual workers ; the evldeuca led by Mr
Diywin in favour of his conclusion is, however,
overwhelming, and affords o furthor proof, if
such were needed, of the vast results flowing
from the aconmulated effects of small agencics.
Few poople are aware of the vast numbers of
worgs that live beneath their feet; but it has
een calculated, and the anthor thinks it
credible, that thoy abound, in garden ground at
least, to the namber of 53,’ 67 Per acre,
Littlo is popularly knnwn ugnrdmg the habits
of earthworms, and arwin -devotes two
chapters to this mb,aec, giving in these the
Tesults, for the most'part, of his'own observa-
tions. Barthworms are nocturnal animals, comina
out of their holes at night and_wandering abont
in search of food, wluch may either consist of
tnimal or vegetablo matters. . They sre quite
deaf and have no eyes, yet they can distinguish
light from darkness, for if a strong light be
suddenly turned upon them they dart into their
burrows liks rabbits, - Should they, howefer, he
busily engaged ab tho time collecting -or devour-
ing food, they distegard the light. This oblivions-
ness to one act of impressiona during the predo-
minance of unumm-, when it ocenrs among the
i is usually attributed to their
attention hmng uhsarbaﬂ and Mr Darwin
inclined Yogard it s ovidenco
the same in. worms, although atten:
e, implies tho presence of '3 mind.
imight have been supposed that a chnptel'
on” the mtelhfgencs of worms would have
famous one on the snakes of Ire-
land in disposing, of the subject in the single
nentanca, . Wm‘m‘s Thava 1o intelliconeo.” Mueh
arwin's success as.a naturalist, however,
it duo to tho powar ke fossesses of disabusing his
mind of preconceived ideas, and of xmng u)mply
content to look and Jearn.  This ho has- don
the case of worms, and as the result of his sbierra
tions, he thinks © we can hardly escape from ﬂ.\a
conclusion that worins show ‘some deare
of intelligtnice.” * Eividence of this he fnds
in ﬂ\eu- ‘manner of plogaing up  their butrows.
akes  its burrow ' by _pushing
asido The seirth T W directions, and when
the soil is too.compact o bo thus' dealy with,
by uw:nllnwmg it. - Their burrowa ‘sometimes
reach {o.a depth of over six feet, and through-
ot their caune they aro lined with a Tager of
viscid_earth voi the - worms - themaslved,
s gonerally terminate in
# chamber, tha hottom of which is Eraquently
lined_with small stones or tiny sceds, -In this
chamber the worn -liés coiled up in & dormant
state dnnng winter. 1t likewise 'u'e:
part of its burtow with leaves, and * )\aml

SF the atromgest shatinets of wOrs xs nm; which
léads them to plug up the mouths of their bur-
rows with leaves, and, in default of thiess, iwith
twigs and othor small ebjects. If man had tho
flling up of a small ‘cylindrical holo with such
nb]ecfa as lowes ho wnnld grobn\ﬂy drag or pnsh
them in by theh as being the eas)
‘method. Intel rmcs in his cass would be lha
ide. 1 . theréforo thaught it worth
while “to hu:rva carefully how -earthworms,
dragged leaves into their hm-rmvn— h Lh
| thoir tips or bases, or middle p they
[‘acteq in this matter solely Lhnmah mszmcc they
would, he argued, draw all kinds of lénves into
their burrows in u.e Saine, menner,, Tf, on tho

other hand, they had no definite m;eum chance
might'be expumd o deformine theic wode of
action. ~¢If theso alternatives are

cluded,” he ny., “mtalhgenca aloha 35 1af [

unless ' the worm i caso first tries man:
difforent mthods &hd follows thas alans whicl

proves possible, or the most easy ;. biat to act in '

this manner-and to_ try difierent mothods makes
& near approsh m intslligence.” Aathe resnlt
of m

the leaf seizéd Yo v t a matter of chance,
but that in the

then‘ purpnau He further adduces ‘evidencs to.
that worms"do_not habitually try to draw

¥ays.  “ Qne altpruitivo alons,” Lo says, s
lefi—namely, that worms, although-standing Jow
in the scale of.organisation, possess somo degre

of intelligen: strike ‘ever.

oy |
ey Sptobato; but n sy o aouhcuriy whether
- tH

'Jknow etioughy wbout, the nefvo
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of such-a conclusion. | With respect. to ithesmall
size of tho cesebral gnglin, we should
dsd of ioheiitad' Khowledg:
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| with very'bne. is familiar.’ The

| on th icial X

|l e
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oh me
£ braught to' the marface from

a¥win iadopte mple 'but
F colledtin yeax's castingd
Yof 8o - difforent
‘yiolded 7}

16 tona.

od - equally ‘over- an acre of
grouud it wonld forus in ton yesra a layes1} inch
'{in thickness. — OF tho, fact -that such layers are
| being formed whertvet the eArthiyoray is at work
| the author supplies the most eonclusive evidence.
>| He relates numerons cases that liave coma undex
| his oWn observatign; during.the past fifty years of
| fields which have hind 4 layer. of cinders, matl, o
b | challc 14id upon them, and how after the lapse of 4
S
;
;
,

fewyenrsthose haveall go buried to varyig deptha
beneath  the:accumalation of .vegebxhleg ‘mould’
hieay iworr uantity

hout, “which had *existed as' pasture cortainly
for thirty years. *The chalk was lald on the land 78
for ths saks of obssrving at_some futurs period
to whiat depth. it wonld become buried. - At tha
end of Noverbor 1871—that is, after an interval
ne years—a_trench -was dug across
this part of the feld, and a line of white nodules
could b traced ou both sides of the, tranch, ‘at a *
depth of soven' ‘inches from the..surface.
Tho challk had ‘thus had en additienal inch
of mould placed over it in the' course of every

the surface of pastire land is-well known ta
fatiners, but it is explainéd by them on'the theory
that tfie stanes work thomselves down | In thus
tiraing over the soil the worm perforins a sub-
sidinry ‘sorvico to man in preserving valuablo
rolics of the past: and the archreologist can
scarcely read the clippter dealing with ‘the parf
w vms have played in the burinl of ancient
cities, ‘without: foolin, the.. earthiworm has
been his most valueble ally. Prehistoric remaing,
ancient colus, tho Yelics of former . battlofelds
have thus. beew prascrved to o time when
Fheir value in elucidating the history of the past
is fully ised. The tosselatod pavemer

the remains of Roman villas, and the sites of
ancient. Roman ' cifjes that have from time ta
time been discovered in Britain have been buried,
and 50 prescrved to us, by , tho action of carth
worms. ~ Mr Darwin or his sons have personally
examined most of thoso sites, and have obtained
abundant evidsnco of the fact. They found those
puny workers as busy as ever throiving up their
earthyorks, and if those now swept and garnished
pavements-wore only let,alone for a fow years,
the & castings” thrown up between tho tessorm
would soon comsign thein to & second oblivion.
Tho worl of burial was also found to bo hastened
in'the caso of largostoties by the undermining of
the earth beneabli them by worins, and their
cansequent gradoal sinling.. The land suriace, as

ovory ono lmows, is being slowly wasted away

andits materialsdeposited on the floor of theocear,
As worms bring to the surfice fine moald which
is readily Vashed ‘away by raiu, it micht safaly
Do inferred that thoso grentures play o park;
however humblo, in the denudation of the Jands
arsving liowever, is mot content witlh in«
ferences, and he has therefore made exact obser~
yationa of the weizht of ojected earth which is
thus borne along the surface seawards in a given
time, with the result of eatablishing the worm a3
an important dentdating agent. 1t is thia subi
stitution of quantitative results in place of mere
inferences as to the action of worms on the
vegotabla monld of the arth's surface bhat forms
tho gpecial featijre of this rosearch. Tho prossnt
r shows no diminution in those remarkable.
Ppowers of observation, and of generalisation in
tho skilful marshalling of facts and. clearness of
tement, which have raised Mr Darwin to tha
foremost place among living biologists.
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