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DARWIN ON WORME,
The Formoatlon of Vepetable Menld throneh the Action of Worme, with ob- ae.

veilons on thelr Hebita, By Obarlee Thrwin - Tonden : Jobn Morrey, 1981,

HE GREEATEST LYRICAL POET OF MODERN TIMES, in
hia eloguent ** Dafence of Toatry,” ssid of it that ** it strips
the veil of familiarity feom the world, and liys bare the naked and
sleeping beanty which is the spirit of its firms."”" It appsars to ne
that this phraso is, mufotis mufanlis, strongly applicable to Darwin.
Whatover subject he may select, however commen, inconspiouous,
or obaoure it may Le, it 11 by his marvellons genius, snd patient,
unweatied industry, displayed in all ite wondroug snd boankiful
adaptation to the whole scheme of Creation. Ho shows ns fhat
nothing lives for itself alone; that “'all are bobt parta of one
Btupendona whola. '  In thia hia last woerk he proves that tha
deepired worm, hitherto reparded by man chiefly in reference to
ita utility na n food for birds and as s bait for fishes, is an indie-
pensatble link in the chain of erastion, and that all the higher forma
of animal lifa, inclnding wman himaslf, ara fapendent on thia 11\5‘3,
organiim for their vegetable food, and comequently for the possi-
bility of their exietence.

Mr Darwin not enly demonstratoa that the formation of vegstabla
mould, the homus of the agricelturist. on whose presence thegrowth
of the higher vegetablea is entirely dependent, is solaly due to tha
action of worme, but he shows ns their influence in the preserva-
tion of tha buried citice of the past, and inthe entombment of tha
menuments of a bygone aivilization.

The schema of the work ia soon 1old, After a short introdoction
deecriptive of the plan of the book, Mr Darwin devotes a conple of
chapters to the coneideration of the strecture of worme, their habita
a8 noticed by himself and by other obzervera, and their degree of
intelligence, Ha then proceeds to show the enormona amount of
earth brought acnualiy to the suorface by these creatures; the
important part that they bave played in the burial of ancient build-
ings ard monnmenta ; and finally their influnmee in the denndation and
levelling of the land.

The body of an earthworm consiets ezterpally of a seriea of
ringa, from ome hundred to two huondred in nnmber; each
of thee ghort briaties projecting from if. The rings are
well eren in the remaing of a worm that been dried by
exposrre to the enn and air, when th:y refain their spnular
shape, and form a hollow tobe. The rings are connasted by a
membiane or skin, and are moved by sirong muscles contained
in their interior. Tre fore part of the body is taperivg, and ends
in & mouth with lips. Immediafely behind the month is the gullet
or tube leading to the gizzard ; this ewells cut intoa gtrong muscular
throat or pharynx. By the sides of the grllet are glands secratin
lims. The gullet itself endas in & erop. which lesds into a powerfa

izzard, that, like the corresponding organ in & bird, containg etones
or grindizg the food. ‘These stones in & full-sized worm are so |
'_la.rin that nine or ten of them laid side by side will measure a foll i
inoh.

The iotestine passes Eitmiiht from the gizzard to the

| end of tha body, Worms have mno lergs, breathing by their

moist ekin; hence they rapidly perish
dry air, though capable of prolonged life under water, Their
senses are pecolint, They bave mo eyes, yeb appear sensitive
to light, whirh must pass through the transparent ekin to reach
the nerves., Thue they distingunish day snd night, and avoid the
dangers of exposure to their enemies, the birds, doring the former
period. Hound, noless accompanied by vibration of the gronnd,
produces no effect on them. Mr Darwin's pet worms, that he kept
in powa of earth in his stody, were utterly indifferent to musie ;

when  exposed to

they wers lilke the deaf adder that would not listen to the voioe
of charmera, charmine never eo wisely. Tha dulocet tones of a
tano, the ghrill trebla ¢f A metal whistle, the deep notes of &
g=01m, if rasching them °“‘§ throngh the air, wers alike unheard ;
but whan the pots were placed on the piane, so that the vibrations
raached them throngh the solid earth, they ehronk back into theie
holoa whonavae a note waa atennk, whather it was (0 in tha hnaa olaf,
or (3 shove the line in the treble. To the slightest tomch they are
sengilive, oven of a current of air. They appear irsensible to most

511, 8
Their food ia chiclly half-decayed lesves; but they are fond
of raw fat, and eat meat and the bodies of their dead brothren.

Tha dead leavea they drag into their brrrowe, partly for unee as §

fond, partly to close the openipgs. The leaves ara seized
by the lips, and then the anterior part of the body is formed iztoa
kind of aucker. When leaves are not to be obtained for food, thay

gwillaw large quantities of mounld, digesting the vegetablo matter, |
and voiding t)e mineral portion in the furm of worm oasts at the |
momnths of the burrows, |

In the plogging np of the months of ths burrows with leaves they
evines s degien of intelligence remarkable for animala go low in the
teale of orpanisation. Mr Darwin states

O*n {ho gravel walks in my garden & very large number of leaves of threa
gpacies of Pinum {P. austriaca, nigricans, aad sylvestris) are regularly
drawn inte the months of worm-burrowd, T
needlis, which are of considerable length in the two first and short in the
last named species, and are united to & comnon base ; and it s by this
pirt tlat they are almost invariably drawn into the burrowa. T have seen
enly tRo or at most three exceptions to this rile with worms in o state of
pature. As the sharp'y pointed needles diveree a little, snd ns poveral
Jenveasra drawn into the same burrow, each tif: forms a perfect chevans
di frim, On two oncasions mang of these tufts ware pulled up in the even-
ing, bt by the following morning frash lom red had been pollad in, and the
burrows wero again well protected. These leaves could not be dragged
into t'e burrowa to any depth, except by t.le_:r bases, a8 o WOrm cannot
geiza hold of the two needles nt the same time, and if one alone were
geized by the aprx, the other would Le pressyd maainet the nd and
would resist the eotey of tha seized one. Th's was mnnifest in the above
mentioned two or three exceptional cases. Inorder, ther fore, that worms
should do their work well, they must drag pice-deaves into thelr burrows
by their Lases, whora the two needles are eomjoined, But how they are
guided in this work is o perplexing question.

Mr Darwin'a e;gazimanl.—a. on this enbjeet were very interesting,
& yna hnndreda nonte] isogeeles triavgles l}f‘&lper_ Wers ;Emd
upen the gronnd, after removing all the leaves, &o., with which the
worm holes were plogged, when it was found that in the great
majority of ivetances ;ﬁ, worms saloctod the most pointed angls to
drawinto the burrows, and, as Mr Darwin remarks, we may t-ere-
fore iafer—improbable as is the inference—that worms are able by
:Lejoal. ]

na of paper into their horrowe.
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meane to judge which is the besi énd by which to draw §

The inlnence of worms on the soil of a coantry depends 08
entirely on the amount of carth thrown op 13 their castings, ''he
sxperiments and oheervations of Mr Darwin elow that over the whole
parface of tva land thia may be taken in oar own couniry at an
average of nearly one quarter of an inch per ysar. Theobeervations
quoted are 2o numerons that we muat refer onr readers to the work

" itealf forthem ; but, ne an sxample of the patient manner in which

the anther worke, we may quote one experiment lasting twenty.nine
years, In 1312 alayer of broken chalk was apread over old pasture
Inud for the sake of obzerving at some fotree time the depth to
which it would become buried. In 1871 a trench was dog across the
fie'd, and the line of white masses was evarywhera 7 inchea from
the surfere. 3 y

The mode in which large stones like the massy monoliths of
Stonehergs bacoma buried is fally explsined by the'anthor. Many
persons may donht the power of thess lowly animals to produce
anchgrestresnlta; but their enormons numbee and ceazelesaotivity
must ba borne in mind. The number of worma in an gore of land
nag beon ¢stieated at botween 50,000 aud 60000, their welght boing
nearly 401h. : ; \ A

liy actnalexp riment—viz , collecting and weighing the castings—
ik is fonrd that in some cazes 8ilb. of earth ate brought op on to the
surlace of evrre sgpare yard doring the year—an amount which
renches the high amount of 18 tons per acrs; and 10 tons may be
taken nas very fair average. -

Far ths part which worme bave {aken in the burial and consequent
preservation of ancient boi dinge, such #8 the Roman villa recently
disinterred at Brading, we must refer our readers to the work iteslf.
The chapters on the denudation or levelling of the land, which is
effested in great part by the agency of worms, mre particolarly
interesting ; bnt we mu:t pass on fo the cossideration of the con-
cIndiog ehapter, in which Mr Darwin summarices the reenlt of the
obzareations of himself and sops, carried oot with #0 much methed
and regulatity during o large number of yesrs, In this he showa
us the vast importance of worme to the agricollurist, and the
importact part they have playod in producing the prosant eondition
of the anrface of the earth. .

No resdor who has attentively gone throngh this most interesting
volume e:m refnse to acoept his final conclusions, in which he saya:

Wi repare the gronnd in an excellent manoer for the growth of
[‘,1~.m?nl;:§-ig.,t:¢ plapte gnd for seedlings of all kinds. They periedi-
eally expose the monld to the alr, and sift it so that mo stones larger
than the particles which they can ewallow are laft im ik, They ming'e
the whoe intimately together, like a gardener wlho prepares fino soil
for his choigest planta, In this stata it is well fitted to retain moisturs
nod to abserh all soluble substances, aa well as for the process of nitrifies-
tivn. Tla bones of dead anioals, the barder paiss of insects, the shaila of
tland, melusks, loares, twigs, &e., nre befora long all Luried beneath the
aseumuleted castiogs of worms, snd are thus brought in o more or lecs
decayed state within reach of the roots of planie  Worms likewise drag
an infinits sumber of dond leaves and other parts of plants into their bur-
rows, partly foF tha smke of pluzgirg them up and partly as food. Tha
leaves which are draggerd into the bovrows as fod, after being torn into
tho fines; shreds, partinlly digested, apd paturated with the inteatinnl and
weinary secretions, ara commingled with mueh earth, This enrth forws
the dack colonrad, Fieh humis, wWoicn almostevery where cuvers e anrfacs
of the land with & fairly well-defined layer or madtle,

When wa behold a wita, tarf.covered expanee, we alonld remember that
ibs smovihness, on which #0 mueh of its Deauty depends, is mainly due to
a1 the isequalities haviog been slowly levalled by worms. 1t isn marvel-
Jous Felleetion thet {he whole of the superficial mould overany anch expanse
has pagied, and will again pass, every fow yea's throngh the bodies of

wirms, ‘The plongh (8 one of the mostancient ad most valnabla of man's
inventions; but long before he esiated
longhed. and atill contiones to be thus ploughed, by earth.worms, It may
tu doubied whether there are many other animmls which bave played so
Lm portast & porb
creibures,

tha limd waes in fact regulsrly

in the bistory of the world as have these lowly organiced
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QursT-cE QUE LE DanwinisMe ! Réumé d'une Con-
firence de Momsieur Leblois, I avril, 1851, Stras-
bourg: J. H. Ed. Heitz.

Asg early as the end of the last century, a few lead-
ing minds had begun to study the question of the
origin of species, The French naturalist, Lamarck,
and-the German poet, Goethe, to cite but two names,
solred the difficulty, both in the same way, by sub-
stimting for the theory of the creation of different
epecies, independently one of the other, that of the
destent of actual types from inferior forms, or, as we
now say, that of the evolutien of beings,

Here is what Lamarck says: “Systematic divisions,
guch as ¢lasses, orders, familias, genera, and apecies,
as well as their denominations, are a purely artiticial
8 work of man. Bpecies are not all centemporaneons;
they are descended from one another, and possess
only a relative and temporary fixity. The diversity

ete, which modifies them.™

Ahont the same timae, Foathe wrete: T one ax-
amines the planta and animals placel at the bottom
of the scale of beings, they can scarcely be distin-
guished from each other. We may therefore say that
beings, at first confonnded in a common parentage,
where it was almost impossibla to ssparate them,

Penelope, by amusing himself with the prodnetion of)
® one series of beings in order to destroy themw and then
procesd to the ‘creation’ of new ones. Tt is not less
contradiciory to the Bible than to the facts of geclogy
itaelf.” The author quotes with approval this witty
sentence from Carl Vogt’s scholarly Lessons on Man,
“Our friends will doubtless admit, with one of their
comraded, that it ia hatter to he a pprf:tvt mon leasy than
a degenerated Adam."

have, littlz by little, become plants and animals, per-
fecting themselves in two opposite directions so that
some havs taken on the nature of firm, immovable
trees, others, that of man, which represents the high-
eat degreo of mobility.”

The anthority of Cavier has so extingulshedl La-
marck that that distinguished thinker is almost un-
known. An helr to the ldeas of Lamarck Geoifroi
Baint-Ililaire was violantly attacked Ly Cuiler. The
discussions ocenrred at the meetings of the Academy
of Sciences the same year that the Revolution of 1850
broke out, and ‘the last days of Goethe wers hright-
ened by the news of the support given by Geoffroi
Saint-Hilzgire to the theory of evolution. The very
day that the German newapapers announced the Rev-
olution of July, Goethe's friend Soret visited the
poet, who was then eighty-one. “Well | exclaimed
the illustrions old man, “what do you think of this
gramwd event? The voleano Is in eroption; all is in
flames; itis no longer a discnssion in private."” Sup-
posing that he referred to the political event of the
day, Soret said to him, "It is indeed a great event;
but, with such a ministry, the expulsion of the royal
family is a matter of course.” *“We do not under-
stand each other,” said Goethe, in reply: “I am not
speaking of those people. My mind is on something
very different. I am speaking of the bomb-skell which
has just burst in the midst of the Academy,—the de-
bate so important to science which has begun be-
tween Cuavier and Geoflrol Saint-Hilaire, We have in
the latter a powerfnl ally who will not abandon ns.
I have noticed the interest with which the French
acientific world is watching this diseussion. The pub-
lic has gotten hold of the guestion; it can no longer
be kept secret, disposed of, and smothered with elosed
doors.”  Souch was not the case, however, {or sowme
time thereafter, The theory of evolution hod not vet
been suficlently founded in fact.

At the moment of Goethe's death (Mareh 22, 1532),
an Hnglish vessel, the Heagle, sailing in the Indian
Ocean, had on board a young naturalist of twenty-
three, who; during this voyage around the world, was
collecting a quantity of facts wlhich were dsstined to
come to the support of the ideas of Lamarclk. This
young min was Charles Darwin. During this tour,
Darwin, & perspicacions and conacientious ohserver,
was struck with the numerons varieties, the changes
in form and character, presented often hy one species
of animal or vegetable, according to the zine or the
elimate in whish it lives, Roturncod to England,
the young scientist was led to make a comparison
hetween the natural facts which he had observed and
the transformations which English gardeéners and
hreaders produce artificially in plants and animals.

In thes: words, M. Lonis Leblois, minister of the
Church of the Temple-Neuf at Strasburg, traces
briefly but clearly the historleal growth of Darwin-
ism, in the excellent little pampllet whose title is
placed at the head of this column. A few citations
are added to show the spirit in which M. Leblois
treats thi: question which has so sorely troubled the
Churoh.

Speaking of the repugnance which the Orvthodox
H-l'l-\'LL_'I."H profess o the sclentiic EI]H&I&EH-)T.I. ol the
origin of man, M. Lebloiz says: “According to the
second chapter of Genesis, man was formed from
the ‘dust of the earth,’ and nobody that we know of
has been shocked at this rather mean origin'® Refer-
ring to the Biblical doctrine that Adam and Eve are
the father and mother of the tace, he says: “We need
not dwellupon the fact that there exist white men,
hlack men, red men, yallow men, ete.; that some have
atraight kair, othera woolly hair, and that, if all de-
seended in a direct line from Adam and Eve, it is dif-
ficult to imagine what colored skin and whast kind of
halr thest first ancestors of the human race had.”
Commenting on the theory of Cavier, wlo, in the
words of Vietor Hugo, may be said to have had “one
eye on Genesis and the other on nature, endeavoring
to please Orthodoxy by making fossils azree with
Seripture and by flattering Mosea with the masto-
dons,’’ M, Leblols says: "It is contrary to good sense,
which cannot accept a God performing the task of
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