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foot, on the approneh of winter ﬂﬁmﬂepl_v

3 ; into tho earth to oscape the frost. In the swme
gi i Brﬂhuw » way, in the height of enmmer, when the aeil nnder

the sorfocs is deskilnte of moistomw, the worms

THE FORMATION OF VEGETARLE MOULD, dasoond farther nnd cease for the ime to work.

THROUGH THE ACTION OF WORMS, with
Ousersations on tigir Habits, By (HARLES

| Dimwiy, ILD., FRS,

| Lowdan : John Murrsy, o motsl whislia, whioh wos repented]r soundad near

THROTGHITT & griént part

win has made s study of worms. o long ago | wws taken thee £he breath did vt strike them, W hen
a8 1837, he rend before the Gealogical Hoclaty of
Londen a paper on the operations of the worm in
tho goil.  Ever at that time he_held very much
tha Bama views a8 he now expaunds ab greatar
fulness and with more elnboration in this intorast.

img volume, [n 1887, he
vegetable mould over the

pazsed many tmes theongh, and will nguin pass.
many tlmes tirongh, thu'inmttn;l ﬂu.uLE!' of
wormd.  Thia viow of the operations of ooe of

Worms are ublerly destitate of the sense of
henring.  Mr Lkarwin Suys ;—

They tock nat the lenst nptlos of the sarill notes from

gham 3 mor did thoy of the deopost and lindest tones of
n Las

of hia lifa, Mr Daz. soom. They wars indifferent to ibonts, 1 cae

Laond & table cloge to tha keya of & pianoe, which
%rus Ulﬁ;%ﬂ o8 looidly o8 possble, they romalued por-
facily quiet.

To worms. tha senss of amell & apparently
oonfinud o the perveption of certalz odours, and
is fooble. They showed perfect idifference to
the odour of tebaceo and to perfames. They
nre, howaver, wble to diseover, apparectly by
cenl, cerlain kicds of food of wkich they are
and i—

Tha vesolh wax Jifferect when mboa

pointed ont that tha
whole coantry has

%BJG].VE! ad
tha saamingly loaot fmportanl of creaburos wis | pleces of colen owops elpdoyed, Wil of whicl oo

mugh eontrovested.  T6 hae

been eontended that |devonred with mush welish Ly worms. Bmall sqaore

bnlf.c d eal i nnd of
it 18 impossible that tha worme conld do the work |Biscen af frash aed halfcocuyol el lones and o

b wars o0 kine cocusions bured s my pots,

which Mr Darwin says they ailuomp]inh. e | Eenenth nbont } of an inch of eommon prden soil 3 an
s iy by the worna, Cue bitof
wathor has lone pondored over the subject, and were Mwiys discovesed e i g
| ho etill ndhores Lo bis opiuions of fonrand forky o e g e P b

| yonra B0,
| A consideralle portion of

ahserved and 1oted thelr Wi

had tho benelit of ohsorvations made for him by

| othar naturalists. Ha tells

| of the species of warms in this conntey haa not
boen aecertaivel.  Tn Scandinavin thera ave eight
epocios ; and b Germony the seme pumber is

n.utsﬂ. with soma  strongl

Tha castings of worms ara foend in vory different
etations thronghout the country, They abound

| in chalk.downs where tha

the London packa, They oz
non w-olose to hooses,

| It peat in 6 boggy fleld ; but they wra veey
rare or quike abeent in fhe drisr, brown, Abeous
peat o much vilued by gardeners, (o dry eandy
gravelly tmots, whers hesth, mase, or Lchen
along grow, hirdly any worms ean be found,

Wherever thors i o pathway throngh o teact of tE T;h,grm::;e:udun b protoplusmic conbests of
this natuce, om whioh some shost grass spclogs Wi, DreAl wotmetiorsy, wndlswe. LT
thare also will bo found the worm castings. m‘: 1 enliva, UGk Daooredl Lo el we

Diarwin saye tmt o * luyer, though o thin cne, of

tize narth, which probably

| meisture, is in all cases, ps

ho mare compeeesion of the

wiraes fields,”

| ballion u o height of 150
| ORmersns on sono hills near

{ on the Ni
tha Himulaya,

During the ginmar wi thie
pezetrate to b comsdilera s th
thay o durlig the winter whe
ormE &§ré noctummal in their
Ly pesn eraelicg whout in b
wikh their tnils =111 inserted m
b of t'Ilia'su_rt. af thair
i of the short,

graes ehorb ard thin.  Theoy are ulmost aqually
numerons in the rich scil and aboodent grasa of

il 1l
Adegres furourable to them, for they often srtdrehe it iy, lﬁf:-nl..“ma!
abonnd in old pravel walks, and in foolpushe g
Wor cnstings oo in tha pecoplod,  Tha bea-gonatrictor ba
- Alps § but D MTntosh found aome oo Behie.

|t M00 feot abovo the sea, nnd at o great altitnda §
Igiri Mountafee in South Indis, aod on

Earthworms are somlagquatic. They dsmand
& certain dagres of modetors, ML Parrior found
that their exporirs to the dry air of p roor for
only » single night wos fakel to them 3 while hp
kept sovers] lntee worms alive for nenrly four
months completely sobmerged in water,

HABRTYS OF WORMS,

Ewra, m-jmm“mml by tha wxt w-arsing—
mtbfa, atiar o mugle oight: two others aftar two
i i ond thecgevenib bit nfter thes mighte, Two

tho enrly pact of the

i dis fige ta
book is oocupied with an aevonnt of the habits of |Ei2Ce8 of omicn wire diceoréred sa el Wit
worms. Mr Derwin kapt worms for many months
in bis study iu pets fillad with earth, and closely

three nights. -4

Mr Itarwin difcoversd thet worms prefer tha
green to red cabbage, They ara alio fond of the
leaves of the eselery, whils the lewves of eacrot
ware preferred to any other kind of vegetable
food, The worm ia, however, oo opicora.  Ite
appelite Iz omnivorons,  IL ests raw flesh of sl

imda, snd profoes vaw fab o aliosl wey Uileyg
‘alss. It is a cannibal, and eats ‘he bodies of
dond worms. Its chiof food s moroesarily
decayed leaves, of which it ents all kinds, save o
few which have an nuplesspat taste or are too
toagh. The worm pulls tha lesves into its
borrow, seiding them by the tipa. It lines ils
burrow with Teaves, nnd often covers the month
of the ourrow with them, so ns fo protect iteslf
from rold and from assanlt by its ensmics. The
stora of leaves it takea into its lole the worm

abits, He has alao

us that the number

y-marked wvarleties.

soil s poorsnd

G NLmeress in pavaed
Thay ara t2 ba meb

usxists in preparing them for digestion —

Pram the seoretion with which fhe leayen are
malatomexd badng alkalite, aad from ite noling Beth om

Eulor ok it roscmble e sabuie ool

thot = secretion of this kind b fonnd in the
intoslines of worms. As th el
inte tho burrows nre often dry and ehrivellsd, it

long rofaine. somo i p fur their disintegeation by tha nnnrmed

I helieva, nocessury § menthe of werms that iy elionld frst be meistened
for the existance of the anstings of

WOTME, and § Aml pofbened | and fresh Inares, howsver soft mmd touder
i x Ing it Lebilg £
soil apponts to be in j§ Hiey max be, ore slmilarly essted, pro 5 Lf&frﬁnheg

KE] her epan of extm-stomachn) tom having baam
Zopind, en Tt proy with
sulivig bk this is solely for lnbricating il Terbapa the

neresh Analoge may L i in ek plints 48 Dirosorn

fok, nel Diopees ; for bers animal mattor b dgestod aml
onl-;:ﬁ at [ﬂi:yg;;g 1l>.lla!r$r:’:g=|-'ﬂtﬂ=ﬁ>ma @ik within o sdomnch, but on
i the sorfices of the leares,

Worms excavete thelr borvews in two waya,
Thay push the carth away on all siles, and they
ald gwalluw L In the former cise, Lhe Bntaroe
rxtremity, stretcled cut and nttennaced, is puehod
nto & cravice or hole, and the phirynx  awells,
tnd poehes away the esrth on al eides. Mr
Diarwin recites the following experinents ;—

A worm in miaild, nod it burded ft-
W# in Mmuﬁl:.srng mm]‘g:m minttes On aoothee

ground g dew, t-].l.ey
cossn to work, ng
groand b8 frozem,
b tﬁmi ntl:lnEsM mlujul
obery, bt isunlly RO, B4 Lhe ly DOGHKION, nra worms
h“'l‘ll;:"' Tﬁ‘-"[g: :H: W wero plaoad oo srgillacecns mod mixed Wil smd Hrmly

refexed beistles, with wiieh, §rressed down, nnd they dianppsared, cocept tho axbroms

[
! ora s, i bat o o Uney can [ s of Lhe Lails of two of them, in &b miniten.  Tu poge

seldomn be dragzed
into

adj I“ r"ljjo bl h
viming burrows expose the g
boitles for o hous ar twg in th

tervee of o fly, mms 3]
bakvy rado wuceesding

[ iLe grownd withoot bebng torn E I tarad th a
e i y 4 T o - @ . ad rally antarc @ @ ROIET
i DML'HLEIIEA:I‘: Temnde b i??ﬁ"ﬁ m: n{huﬁﬂsof'ﬁ'ﬂu x

@ erly morning. Bick
fndividoats nﬁiohumﬁnurmljfuﬂe:tcﬁ i

i1
=0 be excepted, os thoy wanider o8 £ Stanl til oiry
aboot daring the doy and dic oo the gucoes,  Afier
e ry wentler, on astonishi AR U A e L

thean capes 48 tha worma swallow, nofar 08 eomll

thase whic .
A ng naxh filbed w ory flne fermrginoms gl
roater Tarh of thede v'hir'g'ltu':.:n'p'rlessed down, wall watarel, s.m_] E.J.Luu ::E,'_
W AL o left on i
by the paresitic 1&19!\:! eldl.ﬁmelr IRR "“ﬂnl E: § ty

1 WErmR Ty :cu:luf.imi:lF ety |3|,'ﬁ. being gwoliowed, p8 WiA

Prom the faots nkove given, it

i depth of some feot in undia.
bese warms couli have beon rowned, s if they hed [ ¥Orm boreows o ! t
bann ied thay wnuld Bnvo periabed o theie B faxbed compact ground, it muet form its passags
bureams, 1 baliews thas ther were plredy wick, nzal
Hhak thole |':izn.'.|.l.'2 vire merely bnotened by the grooed

warms have nn ayee, hnk
semgible Lo light. They oan di

serabeal ganglia, which are
saterior extremity of the bo

comd onk of their burrowe da

a leegth of siglesn paces, It may bo held as covbsin ibat, whenaver &

might, 2= thoir lubits are different during thees
two p'erluds. 1t ia bhatieved that the thtnmmn sarfuce, 1o gasas gorth noar an old Eoman villa
threngh the ekin and in sowme Wiy excibes the

eangitive to a low temperstars, T

e renran: | Canttigs o & iaflnt At eoatiaaed
il nga of 4 similar notore con
iguu.;\'}m;bﬁd from tbﬂg?:mnuw uring 1he wheols of the @

llowing day.

an ons soek

B nob probabla ghat

by swallowiog the earth, Theugh they naually &

ire noar the sorfaoe, WOTMS LUITw b & consider-
whla extont doving lomg sontinmod ey wonther
a1l severs ocld. Worms have beon fonnd in
Germany at a dapth of throe to six foet from the

ihay are mot i in.
stinguish day From

thathad probably not been disturbed for centariss,
aworm was meb at o dopth of (6 inches in the |
month of Anguet. Wo bove reforredto the faet

that the worm usually lines ite burrow with
lexves, The i uity of the littls blind creature

sitiuted b the
dy.  Worms arg
hay do mot
i frosl: and, in

covers with o kind of secretion, whith apporently | thoee which give viss to saltpetra, These varions

i couting tho sidw of its habitation is very | SCIDRIS, nre comminglel with moch sy, Tk
, 5 = earth forma the dark ecloored rich brmas whid L

m@urfu]. T _Dm.-v:m mpplies the following EvRETwheTE Dovers u,ﬁ “Mg\g thi m‘fqm :'f:“ﬁ'i,
particalars on this point :— well-defned lwulla‘lran_m;ﬂa. Von Heagen L |
i : iz)[| WOTIH 0 0 varse inches in dinmetor, wi iLE
nu:mff];;w:!mm E—'ﬁﬂiﬁmﬂg{" nu;gﬂﬁftﬁwgwn{ fitled with aand, on which £allon loares wers atremed s |

. i
“"-h‘ﬁ' after sevarsl wooks the warth was corefully | 204 tiese ware scan drgged into theic Larows bo & |
Ereken up

f depth of 3 inches.  After ot aix wenks. o oalmoct ||
wiiaw Pl :Eg:#nﬁ u;tfeﬁlftg'#falfﬁ si!ncia; it Axyer of fani, n ﬂgg%h‘!!im'ﬁ inoh] in thick.
with ploslenves, tomethor w!%.h Tragments othpe Deus, was couverted Eute humns by heviey passed |
lzaves which hed ben given the worma ag foed,| tErouch the shimentary oinals of thesn ws warms.

(Slaas beals el Lite of file, which bad bomn strewed on | As Mr Darwin obearves, thongh the pough ia
Whe gncfaca of the soil wers stuck into tha intecatices ' gh i zi

i ) ong of the moet pncient snd wost valiable of
m‘:ﬁﬂ ﬁ‘i‘&ﬂ'ﬂ']ﬂ.{;‘; .Eh:@i:&!“r:mll“:}fm:m Mnedneg man’s inventions, yot “long beforn man exiabad,

?ﬁt."ﬁfﬁ'ﬁ’i Tha klhr;]nzni:,:lw :m?iﬁ:‘cﬁm ;;biﬂzllhwn tho land was, in foct, regalarly l}lun;_ﬁﬁ and still

Httle purth sd b ; It Iy | bantianes & be thus ploughed by esrthworme.’
oirved c;lum rjuw;ﬂeﬂt;té e mhfr;aiff] ;lllt'bz The worm, then, is the First Plonghmar. This
mﬂmug& h;!fﬁué; :Lnd:ﬂna acd n&flllmi:rhcnd_ TL; little Inbonrer a.:hrnn véburn for his labores.  Ha
pime.leaves by il drawn in 1 RERE; Al [ Fope niy stipulate for compansstion for his im.
e mh ainta ol y
Hhie linkng G oidod st A fis el T a0 provemonts. He' pureues the aven toter of his
el Wit werE PSS IO, v, frruniadthe| way i cneknoss,ued withont el or atiaring
enotures wonld haw resewbled tnpl_’al'm:ﬂl. _m-[_t': :oanﬁ:hiiu]::ﬂ dm:!m:::bwmk, fartillsing the
converring points of vive, randering the ingrees of a A1 L ours, “_ﬂa'm_'?m Lis
SR o e 2 ot g impsiit e desth soriohing, the gronad, of whish Ais race
;‘m;ﬁmﬁmiﬁfbi& 0 tho Bootels pine @8 not o natlve of MrDaswin has mado many 'in‘m.‘hqbla cantri.
- ; : e tutioas to literature and scignce. Tie by not,
Worms nsuully sjeat their castings on the . 3 ALE Dot
gronnd, eoming to de s6rface for H\E parposs. };ﬂmﬂgﬂmmm ut{bhﬁg mora interesting than
They sometines empty thoir bodies in sny anvity 4 i“’ '+ mrmirtlll. ou the fe. lahours, nnd vonder. |
they con find.  Sowe of the eastings are of con. - & ﬂmtﬂ one of the faeblost of |
eldersble gize. . Mr Darwin gives engravings gL EEIERNLIE
showing ! towors * of castings fonnd mear Nice
ard st Caleatts, both being from 24 o 8 inchus in
height. * A small orlindrical passage rens nup the |
contee of aqch tower, throngh whish the worm
azaends 6o eject the cartl which ib hnk swallowed,
und thue to add to ita beipht. In the Nilglels
in South Indis, casiings hate bean foond on
& platenn of the height of 7000 feet, The worma
that cjoot thone awe wuly seou durlng the Web
eengol.  These crostores are sald ta bhesg thick
ag & man's littlo floger, and to be 12 to 15 inches
in length, Their sstivgs weigh From 3 oz, to
4} oz !

We aboald point onb that worma swallow sacth,
not only to make a passage for themaelves, hnt
also for food.  Mr Darwin polnks oub thab * ordi-
nary mould ean harlly fail to eontain MWLOY 078,
laevo, nud small liviog or dead orenlures, Epores
of eryptogumic placts, and migroeoced, soch &g

orpanisme, together with scme colluloss from
any léaves and roos nob utbarly decoyed, may
well areonnt for sueh large quantities of mould
belng swallowed by worma.*

Worme are fonnd in great sbnudavce in the
fing g0il in gnrdens. Aa many as 04 apen b
rowd have hoen fornd in o space of 144 squame
feet. Mr Darwin siys that, when digpmg in o
grain fald near Maer Hall, in Stafordshile, he
| found a cako of dryearth aslurgs as bis two open
handa; which was penotrated by sovan barrows as
tarpeaa gooeg-quills,.  Hersen, who has given
much study to the subjoct, enlenlates that there
&g 53,767 worme In nn ners of Jand.  Tis esbi-
mata ig, however, baged on the nambers ko fonnd
in m garden ; and Mr Darwin is content to fake
half of Hensen'a mambera as rapresenting -the
worms to be found ke an nere of sgricoltoral land,

Mr Darwio eateral into elsbornte exporiments [
and axlonlobicos de estiwale tha quantity of
meuld that ia prodused by the castings of worma,
These resulted in th sonclnaion that the 26,888
worins io an acre of land each ejeet om an aver.
age 2 onnoea in the year, Thera wonld thore-
fore be anst np on an aore 15 tans yearly., Mr
Darwin belioves thet of the quentity ten tons
way be earth, whith is simply earth paszed
throngh the bodies «f the worms, Tha eonals-
elon ot which hi nrrves is oot a little snrpeiaing

Tha wesult for & countiry of the siza of Grent Eritain,
within a pariod vob vur.'?.om in n geologlen] senge, sueh
484 mill#n years, shonct ba insignideant; for tl
th-wartl hak to be mnldplisd fruk by Ly
of years, and thon Ly the number nc!!
with wornae; and in Higland, togellice with sland,
tha land which ia ¢ tod wfidl iz well £Lted [or thasa

imile, bes Foen metinated ot okboss 88 il -
e o ss Gmb it it e ooarth,

‘The worm, it will be seen, plars no Enimport

ant part in the eoonuny of Eature, It is, indead,
u graat improver of land,  Parbups, it s the most

TUE WOEM A OREAT AGRIOULIUERAL 1MFPROVER.
Worma grepara the groond in nn peesllant TERNTAT
for the growth of Ehmc:.mmuudphmwnad lar scedlings
of mll kitels. Thay pedodilly expogg maild o
Bha air, wnd ailb it so lhat oo stones larger than iha
particles which they mn swallow are leftdo ft. They
Eaingle the wk Enribelz togethor, Nike o gerdaser
w ripares Sne godl far g chodgest plonks.  Inm this
04 18 wall fitked toretain moisturs wad o aligorb
olable. substonces, 03 well ag for tha
nitrifeatirn, The bomes of dead ynimeis
E:rﬁs of lnpbats, the shelli of Inzd.me ;n'nn: (e
ulﬂs.h, wra bolors g all buried bensath the atoim
mnlated : 8, A% nre thus brounght, v s
mure or § Atala, within reach of the roots of
tte, wite drag an infleibe nomher af
cud lenves andothor perts of plants into thofr burrows,
i;mr;u- for thy enke of Hngyisg them up wod portly &e
(il B

Tha leaves which nm dragged Into the bureows g
fond sllwlmtlﬁum nto tha fnest shreds,
digestod, anid gatar: L} ‘ntestinal an

P 1 1
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aberveenshire Mafl, Morap, Hairn, any Inberness Rebirw, and Horthern Farmer, Tueshap, Ertober 18, 1881,
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srate Cabinn, ascommodating Four Pascngers £6.
vt Cabias, f accapied by fower than Four r

elbﬁ.“‘-l

5. a0

tMI‘

ol '-”'mmmmw-md

ippers Kin
g T Paanss mcsivd o for Shi

Ay e
Xy 4% ko Bireet D: MacpoxsL

v ured and farther information obtained on
TN CuksgiLL gt The Aber
EEa Bhonn 'nd‘ullun 's Whatf, tt Streat,

imehouno, B, Qoaen Victori Sxest, EC.
ondon; oF

CHARLES SHEPHERD, Manager,

I, . (il
\BERDEEN, NEWCASTLE, AND HULL STEAM

ANY, LIMITED.

JTEAM TO wswoum AND HULL

THE following or other Steamers
Ve B
(o T
CE

o
lans provesiod by Lhe westhr or calo
tances.

Friday, ..
ARBs— First Cabia, 158 18 m.n Cabin, 10,
Bt Tckote, Sreiabistor &

mm-u.:m.m«

and Stawazdoss,
n.-mmvmummmmnmm

g eiday, 186
BTATE OF NEVADA: On Friday, 25th Nov.
BTATE OF GEORGIA, " On Friday, fnd Dec,

“And Every Friday thereatter,
Carrying Pasacugors without extra charge from
'GLASGOW TO BOSTON,

and from

@LABGOW TO qvnnnc.
tho New Provisce

Rarzs or Passur—Saloon Cabia, £13 123, to £15
15a; Jacond Cabin (inclading all uecessaries for the
Steorugo, £6 6.

Vogago), £88s.;
For further i

aas G, 13, Grock O o Bt
e 6 and 5, Buchan Stroet, Macduff,

70 SALL 25D novum:
From Glasgow for

ow Zealand,
‘B(l;}“ Sykﬂﬂlﬂ clydu.nmn Iron
% pper
TBSTL T
100 Al at Lioyd’s, will abore,
2116 Tous Begister, 100 Al at lfm'll}‘m. Salasabore,

‘5d rocsivs Goods (if not previously
SATURDAY, 207 OCTO)

oo Ly, e o4 Thrund
n','l ik ook of New Zealand, st 1. 1o
bo obiaiaed from Sa

arther
Fors '“" mzlln % &.00.,
5 Vincent Placo: Glaneow,

ANCHOR” LINE
AMERICAN MAIL stnl SHIPS

[ w W ¥O!
Eepress Service corrying (e Jmmmu snvous DERILITY. _Gmm‘_w

'RAGG'S
ber
oyt | B V o W,
THROUOHOUT & xrnt part of his life,
h—ux\h'll" 'mhum-d a stady of worms.

E Steamers of this Line aro despatched from
GLASGOW ran nw YORE
U

BSDA?
Calling at MOVILLE (Lo qnomn Toris to embark

ER THIS.
IF YOV ARE BICK,
BITTERS

oo id ose 1ifs

Fiteratnre, S S o et ST |

THROUGH THE ACTION OF

A Gk S — oro cold. Worma havo been found in | and the
at s depth from the | ant
THE FORMATION OF VEGETABLE MOULD: Gm-w s o s to i | smteipute

some earth near an i
on their Habite. By m prh-wnntbmdi-mmmmmiu, trae, and

Daew, LL.D.. FRS.

Tony
bo read before the Geological &;cm!y nr
par on tho operations of the

nuuuoows HERBAL-SYRUP.
‘:’l.un ‘f.,""' mu‘...a S roaraavead to e
o--\nn.h-nl 'rvvlluahc]b oliove the most

U Cama
.',‘o.am ot N.m. 24 Now York feea of

res
much controverted. It has been contended that
it n impossiblo that the worma could do tho work:
which Mr Darwin fass they i x
author has long pondered over o anbict, and

he -u.ll adheres to bia opinious of four and forty

N considerable portion of the early part of tho | i
book i accupied with an accoust o ho babita of m
worms. Mr Darwin kept worms for many months
in his stady in pots filled with carth, and closely

observe

o uineroas diseasen
108 Stomach or bowels, it is your own fault if
Aurg, Drscas, hertcon Town wad Consty e "0 tor

) the
E. nux.axunox £.0 ey i
S iy et i Saing deat Wl mo-

nox.x.owax-s PILLS.

OP BITTERS.
1t you m-xwmuw.mm.-u

S the beait of nl.mmm- made for bim by

othor naturalists. tells us that the

of the apecios of it 0
rtal i

noted their habits. He has also

o nomber
conntry has not

apcies
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