REVIEW

The Formation of Vegeladle Mould through!

the Ageney of Worms, wilh Observations on
their Halifs, By Cranngs Danwny, LLUD,,
. R.a.
This latest volume of Mr Darwin's, although
traating on ono of the lowest forns of animal

11&3, 1 one of peeuliar interest, giving an in-j

sight into the wondrous workings of a creature
upon which we were wont to look as if of no
importance whateverin the economy of Nature;
which, in fact, we not only despised, but did
our bast to exterminate, The opinions ex-
pressed and information commmumeated have

not been hastily formned, as they are the result
of patient investigation and study for a period
of over 00 years, and are written in a clear anc
siinple style, intelligible to the ordinary reader.
Certainly the magnitude and importance of the
work performed by these huinble creatures as
detailed in this little volume give o different
idea of their activity and value, raise them
from the position of uselessness and insignifi-:
cance, and show conclusively that by the Towliest
agenciesimportant and valuable results are often
brought about, Whether the author has sue-
ceeded in establishing all his conclusions or 1o,
every unbiassed reader must admit that he has
placed his facts, based upon ohservation, with
cﬂ,rdr;}ur and fidelity npon record; and fglt,lmugh
in some points he may be mhtﬂ.LLn or the in-
ferences not  fairly deducible, yel‘. on the
whole the weight of evidence d_em:umfs assent
to his peneral conclusions,

The volume consists of seven chapters, the
carlier being devoted to the structure and
habits of worms ; and considering the lowness
of their organism — that they have neither
eves nor ears, nov sense of smel i the difficulty
of the study is at once apparent. Ior the p'ur
pose of proper and complete investigation, Mr
Darwin kept the worms in pots of earth in his
(study, and when approaching them did so with
the* utmost caution, as the 5llgh test vibration of

the {loor caused Ll]e zensitive crentures to sus-

pend or alter their operations. The patidnes),
exercised in watching whether music possessed|,

any influence on them, whether they could dis-

tinguish a sudden transition from darkness to :
ligh t. ascertaining theirpreference for particular

food, and their remarkable instinet in the con-

struction of their dwellings, while in some it|
may provoke a derisive smile, testifies to thel.
1]1LL15|":L,{,‘L'|!'11["":|J]1L,H“3 of the man in accomplish-|

ing the task he set to himself to perform, The
structure of the worm is elaborately deseribed.
A good-sized one consists of from one to two

hundred eylindrical rings, each surrounded by
bristles, The muscular and nervous systems
are  well  developed ;3 it has  a mouth,
some caleareous pglands, and a  gizzard,
but no iaws or teeth, and breathes throueh the
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. jeompieted closely fits the worm's bedy, The
i-Hining also strengthens the wall, and perhaps
¥

*1"T'his was observed when the holes wero made|

dithrough a layer of sifted coal cinders, which
L=

J=

f

_jand as a digestive swallow great quantities of

Awith thelr  anterior  extremity, which
]]HEL"\'L‘:R as o tactile organ, and hewever

|stances, and consoquently deserve to be called |

%’tn bo, that small pellets of soft ecarth arve

skin. He eoncludes that, though eycl{:ss:: they
can distinguish between might and day; though
having no ears, they are extremely sensitive
to vibrations among solid objeets ; and have a
very feeble (if any) sense of smell,  Of all their|
senses, that of touch—including in this f.r_':rml’
the perception of vibration—seems to be most!
]1ig11]l}' developed. To illustrate his meaning]
more closely, the example 13 taken of the habit|
of o blind man, who forms his idea by
touch, and by the same method a worm gains
o general notion of.the form of an objeet, In
taste they have their food preferences as other
creatures, and although ommiverous, live
chiefly on half-decayed ?eavm}, are very fond
of  eabbages, and revel in onions. In flesh
they prefer sweet, fresh, not putrid, vaw fat,

earth, afterwards casting it forthin a highly-
improved condition. It will he provoeative of
some incredulity when the assertion is made
that worms possess a degree of intelligence,
but the well-adapted and earvefully carried-oud
experiments render it well worthy of belicf.
Mr Darwin on this point thus reasons: ¢ Ifj
wormg are able to Judge whether an objecti
they have drawn to the month of their bur-
rowscan be taken in, and how it may best be
done, they must have acquired a notion of its
general shape, which they have learned pro-
bably by touching it in  many places

rude their notion of the fitness of the object!
may be to enter the burrow, they have acted
as a blind man would do under similar circum-

intelligent. -

Again, in the construction of their holes, or|
burrows, o vemarkable intelligence is displayed,
These burrows run dovin perpendicularly, or
Eumra generally obliquely, and are invariably
lined with a thin layer of fine, dark-coloured
carth, voided by the worm, sothat at first they
lare made a little wider than their ultimate’

':jfiinnmtur. Some of these holes Mr Darmgin has!

found lined to a depth of four and a-half feet, |
and the process by which it is performed seems

tvoided on the walls, and are spread out by the|
{worm as 1t travels up and down, and when

saves the worm'’s body from being scratched. |

was found to be lined to an unusual thickness,
and the burrows, instead of being mere excava-
tioms, might rather be compared to tunnels
|lined with cement. A very interesting experi-
'ment is very simply and beautifully detailed.
Leaves of the Scoteh fir or pine were given to
worms  kept  in confinement in two pots.
After several weeks tho earth was broken

G-;lilh whon the oblique burrows were found|
' Ll B Al 1 i * 1 - - - -



Lor D J1mnedd oWl o adepth of, 1in one '[['I.F:':;.['.llﬂ'.},

seven inches with tho leaves or fragments.

Grlass beads and bits of tile, which had been

strewn on the surface of the soil, were stuck

linto the interstices betwen the leaves, and these
L linterstices were plastored over with the viseid
"leastings voided by the worms ;  and so closely
1 (did the framework cohere, that Mr Darwin was
ableto remove one of them for examination, and
feunditconsisted of ashightly-curved eylindrieal
case, the intevior of which could be seen through
holes in the sides and at either end,  The pine
leaves had all been drawn in by their base, and
the sharp points of the needles pressed into

{the voided earth,  Had this latter precaution

inot been taken the worm could not have re.

threated into its burvow ; the strueture would
have resembled o trap avimed with converging
I (points of wire, vendering the egress of an ani-
g2 ol easy, bub its ingress diffienlt or hinpogsible,
JAnd what was another noted proof of the skill
of ;the worm was, the Seoteh pine was not a
b [native of the district from which the worms
b were obtained,

The worms are most actively engaged dnring
the night, when they issue from their burrows,
depeping their tails thervein, Mr Darwin doubt-
ing whether they could find their way back to
phieir holes again if once fairly out, althongh
he admits they apparently leave their homes
on i voyage of discovery, and thus find new
+ lsites to inhabibk, To their love of warmth
is attributed the foolish habit of lying exposed
at the entrance of their burrows, as thereby
thoy beeome an easy prey to the blackbivd and
othoer enemies on the outlook for themn.

If the conclusions of this learned philosopher
dhiare corvect—and there can be no reasonable
-1 eanse for donbt—then the labours of these crea
:fl,“’ tures ave of a stupendous character, only sur-
of |[passed by the still more lowly-organised coral
py janimal in constructing the innumerable reefs
at[and islands n the preat oceans,  Some of the
Wy labours of the worm are instructively particu-
‘TS larised ¢ they prepave the ground for fibrous-
;:.1 rootad plants, periodically expose the mould to
the air,-and sift it so that no stones larger
than the particles they ean swallow are left in

iit ; they mix the soils together better than the
—ardencr can, and fit it to retain moisture and
x- |all goluble substances; they bury bonesand de-
_ |caying matter by their earth-mounds, so that
to | plant roots have them within reach ; their bur-
deirows promote the drainage of the land, and
s, perinit the air to penetvate deeply into the
9 leround ; they facilitate the downward passage
""i iof modervately-sized roots, which ave nourished
ox by the humus by which their holes arc lined ;
we | to their labour many seeds owe their germina-
vi |tion, some being covered by their castings,
hetand others, buried to o considerable depth
. 1 honeath nceumulated eastings, lie dormant until
Fiithey arve ab a future time uncovered and ger-

minate. ’
Mr Darwin is not satisfed with assuming
$ T i - al ¥ a r
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very reliable witnesses, and so he tries to ob-
tain the greatest amount of direct evidence.
To ascertain the nmmber of worms that live
within a given space, and to weigh the castings
thrown up by them in a given time, was rather
a ditfieult andertaking,  From his statement
and that of Von Hensen “it appears an acre of
land may econtain 57,767 worms, and in one
case eited, in which a square yard was mea-
sured, the eastings gathered and dried before a
fire were found to weigh 3510, or at the rate of
700 tons per annum per acre.  In fact all the
vegetable monld over the whole country has

ipassed many times throngh, and will again
Tpass many tines through, the intestinal canals

of worms, and consequently the term ““animal
monld 7 would be more appropriate than that



commonly used—vegainble mould, Onechapler
is davoted to the part which worms have played
Jin the burial of ancient buildings, and i the
Qauthor’s mtevesting manner shows how Roman
|villas and the like have been eovered up by the
Jageney of worinz,  Hoalso treabs of the amount
of denudation of the rocks which form the
earth’s erust effected by worms, and he thinks
Tthe formation of pavallel hovizontal ledges sn
hillsides may in sone instances owo their for-
mation to the smne ageney, .
The vohaue coneludes with an allugion to
the nsignifieant agencies which ave used to
secure results of the highest moment, When
we behold o wide tonrf.covered CNPHLNED WO
should remember that its stmoothness, onwhich
soomueh of its beauty depends, is mainly duo
ko il des inequalities having been slowly
‘tevelled by the worms, 1t is o marvellous re-
Heetion  that the whole of the supechicial
jmondd over any such expanse has passed,
aned wll g pass, cvery few YAy t-t'.'l.'l}l'.;'Jl
the badics of worms, '_1_"]|L-,“1|]:._111.;;|.-E1 i one of
Ithe most ancient and valuable of man's inven-
Aroms bt long hefora ha existed the Jand was
in fack vegularly plonghod, and s6ill continues
to be thus ploughed, Ly earth-worms, It may
ilu_'- doubted whother thore are many other
nnimals which have plaved so importanta part
in the history of the world as have these
Jowly-ovoanised erontures,

No one enn rise from a perusal of this little
volume without the muest profeund admira;
ition of that Infinite Wisdom and Power by
whorn the labour of this foot-tredden lttle
croavuro was originated and sustained, of Hin

ot whose command | o
Pt R el e T

I Ab once the fon and the worm
Sprang from the teeming enrth,

Coming frem this author, this book bears a
wondrous testimony to the trnth of the Bible
record of eroation, ns opposed to the moderm
thicorics promulgated by AMr Darwin 1‘5]1[1_
othera, and which theories have been r::.‘,']?'mlHUEI
by romoe’of the Noew Zenland fferafl ns more
consonant with reason and their own idens.
This insignificant creature, hitherto supposed
Yo Lo of wse alnost solely for the angler and
some of tho fentl ered triE’ms. is discoverced to

be engaged in n stupendous work, which in
human view would require the lion’s strengtly
rather than the puny efforts of the boneless,
limbless worm, silently, steadily working on,
age after age, ministering to human comiort
and reducing human labour, sustained In 1ts
offorts by the same Power which maintains’the
atars in thelr courses—another miracle, con-
tinuous in its character and wonderful in its
nature, presented to our view, and demanding
the acknowledemont—

The hand that made them 8 Divine



