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TRE ORIGIN 0F GOAL.

By RtoBBiT HUNT, EBQ., F.R.S.

Before we caa enter on the question cf Vhe enigincf ceal, it is necessary te state hiow we determine it
te be cf ve.-etabie enigin.

It lias been said, by seime microscopie observers,
that a true ligneous structure can be detected in
ceai ; thia je, however, denied Ly our most eminent
botanise. Plants, in great abondance, are found
ipreserved in the ceaI measures; but these are net
in the state cf ceai. 1-owever, the chemical consti-
tution of ceai clearly indicates it te have originated
from planta. The vegetable werld consista, essen-
tially, cf carbon, cembined with the two gaseous
bodies which formi water-hydrogen and oxygen ;
and ceai is forined cf the sanie elements, differing
only in the proportions in wbich, they are combined.
The progress cf the change, from a living tree grow.
ing in the sunahine, te, a dead lump of ceai lying
deep in the eartb, is iudicated'to us, if net exactly
determined.

Every one muet have ebserved decayed wood.
Whether the dec-ay gees on by the process cf drji or
wet rot, it is stili a case cf slow combustion. The
carbon is attacked by the oxygen-that, in ever~y
way wenderful gas, which is ait once the supporter
cf life aud lighit, and the destroyer cf ail things.
By thi.s combination a gaseous acid-carbonio acid
-is formed and expeiled, leaving, relatively, an
incrensed quantity cf carbon behiad. Thus we bave
darli and dusty rotten wood ia the works cf art, and
we bave broum coai or lignite, in which the woody
structure ie preserved, in the produets cf nature.
Chemistry shows us the kind cf change which takes
place; and although it dos net expiatin te us the
conditions under which the change occurs, iV givea
ns an intelligible resuit:

carbon.
Wood con tains .... ... 49.0
Lignite ....... 60.0
CeaI . ...... 80.0

Ilydrogen.
6.0
5.9
5.8

Oxygen.
45.0
31.4
14.7

WVith this chemical evidence lu support cf ths
hippothesis that ceai is aitered vegetable niatter, let
us proceed te the examination cf the phyeicai con-
ditions under which it was formed.

Geologioa.l research indicates a period in the his-
tory of our own land when the sea wasbed areund an
extensive group cf low islands, formed of Vhe eider
granit.ioand slat.y rocks, frein the waste cf which the
old red sandatone rocks were forming. In the
coure.e cf ages these almoat land-locked seas became
aliailower, aad the dcposited matter arose around
the margina, towards the surface cf the waters.
Myriade cf strange and beautiful fish spertcd in the
«waves which gliwed with the reflection.cf a Sun
tropical in the iatensity of its liglit and heat. Ou
the siopes cf the shores the curai animale were
wcrkirîg in those days, as they are now laboning iu
the Pacifie Ocean. formiug their calcarecus celle, se
beautiflully preserved in the limestones cf Derby-
shire and Devonshire.

Thus, by the wsaring down cf the land, and by
the active agencies at work in the waters, vast tracte
of~ iow, swampy lande were formed.

These vast 'morasses, and- the shàlîow waters of
widely spread ingoons, became the abodes cf a wiid,
a strange, vegetation. Tree ferus rose high into, air
ndi spread their fronde so thickly that deep shadow
reigned forever in the groves. 1-bats of arnaller fernis
aimost infinite ini variety, luxuriated in those shades
- succulent plants, like the sigillaria and club
mosses abounded; and other messes and fuugi cov-
ered the danip ground. Vegetabie life was abund-
ant'-to a degree wbich we eau scarcely realize.
Amongst these teemning organisme, one (if the moat
rexnarkable ie the plant known as the Sîqgilariàz.
IlThey are generaily," eays Dr. H-ooker, IbuQ a few
feet high, though sometimes two yards broad at
their expanded bases; tbey are truncated at the top.
* * * Se common are they. that I have, in many
South Wales and other collieries, ceunted five or six
in the space cf a few fathoms, always auggesting the
idea of the erect stumps cf trees in a fereat." Stig-
maria-long, serpent-lîke rmets, shootiug off from. a
centre iute the mud in which they grew-were once
tbougbt to be a peculiar, a distinct, fermn of vegeta.
bLe growth. They are now ascertained to be the
reots of the Sigillaria.

These plants appear te have been of a very lax
fibre. Tbey grew, in allprobability, tean enormious
size witb great rapidity, and as speedily decayed-
ferming and adding te the mass ef humus which fed
the mighty grasses, ferns and messes, clustered and
matted round the larger trees..

Vast swampy plains like those were thickly
spread with the Sigitlaria, sending their vast rmots
far over the mud, te absorb speedily the water re-
quired for their rapid growth. Graceful Lepidoden-
drons grew in abundance -these were gigantie
arborescent club messes, bearing, at the ends' cf
their graceful lcaves, their cone-like fruit.

There, again, were vast spâces covered with'huge
"horpe-tails"-*the Esquistvm; and on the soft,

marsby silt of the river's edge and estuary, grew
fore8s cf reeds - Calamites. Ferus and musses
couibined with these, and formed a mat cf vegeta-
tien wicb rapidly filed the sbailow water. Fioating
in the deeper parts were feund the à4stei-opliylites.
Th ere were numerous varieties cf this plant, 1ail cf
&hein remarkable for their graceful forme, and
apparentiy ail growing in water sufficientiy'deep te
float their branches and leaves. Under the influi-
ence cf strong solar excitation, the vital pewers cf
vegetable nature were stimiulated te, the highest.
This was aise quickened by a high terrestial tempe-
rature. We have evidences proving te us "lthat, in
the ancient werid,"1 te quete the worlds cf Humboldt,
" exhalations cf heat, issuing forth througb the
mari openinge cf the dcepiy-fiasured crust cf the
globe, may have favored, perhaps for centuries, the

growth cf palms and tree ferns, and the existence cf
animais rýequiring a bigh. temperature, ever entire
countries where now a very different climats pre-
vais." There is littie âoubt that such were the
conditions when a teeming vegetable worid drew its
carbon fromn the atmosphere, in whîch it existed in
the formu of carbonie aoid. That, under those con-
ditions-life being at ita maximum cf power-tiess
plants decomposed the carbonie aoid; and, giving
back the oxygen te the air, built up wich rapidity
their woody structures with the carbon thus obtain-
ed. These plants died, and decompoed-tbreugh
the saine agencies--as rapidly as tbey grew, forming
dense beda cf black matter, which were slowly re-


