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Extracts, &c. calculated (v uassist inquiry as to the
probable or actual ecistence of Coal in any given
- district.* : :

Characters of the Coul formation.—Thoueh the appearance of
ihe ontward surtuca gives no certain or infallible rule to judge
of the kinds of strata lv'ne beneath, yet it gives a probable
ence; tor it is generally found that a chain of mountains or hills

A prevailing belied that Coal exists on the South-East coast of the
<olony, and that acesrate examination is alone requisite to discover it, has
sazaested the propricty o otroducing the ¢ Extracts, &c.”—(Eps.)




2 . Extracts relating to Coal, §c.

rising ta a great heicht, and very steep on the sides, is
cemmonly composed of strata much harder and of different
kinds from tiese deseribed wherein Coal is found to  lie,
and therefore unfasourable to  tlhie production of Coal;
and these mountainous situatious are also more subject to
dikes and troubles th.an the lower yrounds; so that if the solid
strata composing them gave eveu favourable symptoms of Coal,
vet the last circumstance would render the quality bad, and
the quantity precarious. And, on the whole, it may be
chserved, that mountainous situations are found more favoura-
ble to tae production of metals than of Coal It is likewise
generally found that those districts abounding with valleys,
moderatcly rising hills, and interspersed with plains, some-
times of considerable extent, do more commonly contain Coal,
and those kinds of strata favourable to its production, than
either the mountainous or champaign countries; and a country
so situated as this last described, especially if at some con-
siderable distance from the mountains, ought to be the first
part appomnted for particular examination. Plains, or level
grounds cf great extent, generally situated by the sides of
rivers, or betwixt such moderate rising grounds as last de-
scribed, are also very favourable to the production of Coal, if
tiie solid strata, and other circumstances in the higher grounds
adjoining, be conformable ; for it will scarcely be found, in
such a situation, that the strata are favourable ian the rising
grounds, on both sides of the plain, and not so in the space
betwixt them. Though plaius be so favourable, in such cir-
cumstances, to the production of Coal, yet it is often more
difficult to be discovered in such a situation, than in that
before described ; because the clay, soil, and other lax matter,
brought off the higher grounds by rains and other accidents,
have generally covered the surfaces of such plains to a con-
siderable depth, which prevents the exploration of the solid
strata there, unless they be exposed to view by digging,
quarrying, or some such operation.

Modes of exawmining.a formation in which Coal is supposed
‘o extgt.—The first step to be taken is to examine all places
where the solid strata are exposed to view (which are called
the crops of the strata), asin precipices, hollows, &ec. tracing
them as accurately and gradually as the circumstances will
allow, from the uppermost stratum or the highest part of the
ground to the very undermost : and if they appear to be of the
kiuds before described, it will be proper to note in a memoran-
dum book their different thicknesses; the order in which they
lie upon ecach other; the point of the horizon to which they
dip or incline, the quantity of that inclination, and whether
they lie in a regular state.” This should be done in every partt
of the ground where they can be scen, observing at the same




Extracts relating to Coal, §c. 73

2ime, that if a stratum can be found in one place, which has a
connexion with some other in a second place, and if this othep
has a connexion with another in the third place, &c.; then,
from these separate connexions, the joint correspondence of
the whole may be traced, and the strata, which in some
places are covered, may be known by their correspondence
with those which are exposed to view.

If by this means the crops of all the strata caunot be seen
(which 1s often the case), and if no coal be discoveied by its
crop '1ppe'1rmor at the surface: yetif the strata that have been
viewed consist of those kinds before deseribed, and are found
lying in a regular order, it is sufficiently probable that Coal
may be in that part of the district. although it be cencealed
from sight by the surface of the earth or other matter. There-
fors, at the same time that the crops of the strata are undcr
examiaation, it will be proper to take notice of all such springs
of water as seem to be of a miineral nature, particularly those
known by the name of iron water, which bear a mud or sedi-
ment of the colour of’ rust or iron, having a strong astringent
taste. Spriogs of this kind yproceed origiually Trom these
strata which contain beds or balls of iren-ore; but by reason
of the tenacity of the matter of those strata, the water only
disengages itself slowly from them, descending into some
more porous or open stratum below, where, gathertng in =
body, it runs out to the surface in small streams or rills.
The stratum of Coal is the most general reservoir of this water :
for the iron-stone being lodged in diiferent kinds of shiver,
and the Coal commonly connected with some of them, it
theretore descends into the Coal, where it tinds a ready passage
through tiie open backs and cutters.  Sometunes, indeed, i
finds some other stratum than Coal to collect and transmit 1
to the surface; but the difference is easily distinguishable; fo,
the ochrey matter in the water, when it comes from a siratum
of Coal, is of a darker rusty colour than when it procecds
from any other, und often brings with particles and snsuil
pieces of Coul; therefore, wherever these two circumstiances
concui in a number of these kinds of springs, situated 1
direction trom each other answerable to the stretch or to the
inclination of the strata, it mayv he certain the water comes ofi
Coal, and that the Coal lies in a somewhat higher situation
than the apertures of the springs.

There are other springs also which come off' Coal, and av.
not distincuishable from common water, otherwise than hy
their astringency, and tlun having w blue scum of an wily

glatinous nature: swomaing upon the surluce of the wae
’I}l(_‘w(" in common with the nlhm"::, Lring out particles off Cool|
more e-pecially in the vany seasons when the sprmes b o

N
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rapidity.  When a number of these kinds are situated from
cuch other in the direction of the strata, as above described:
or if the water dees net run forth as in springs, but only forms
a4 swamp, or an extension of staznant water beneath the turf;
in either case, it may be depended upon that this water proceeds
from a stratum of Coal.

If the stratum of Coal is not exposed to view, or cannot
be discovered by the first method of searching for the crop,
althouzh the appearance of the other strata be very favourable,
and afford a strong probability of Coal being there; and if the
last-mentioned method of judging of the p'lrtlcuhr place where
the crop of the Coal may lie, by the springs of water issuing
feom it, should, from the dehcuncy of those springs or other
circumstances, be thought equivocal, and not give a satisfac-
tery indication of the Coal. then afurther search may be made
inn all places where the outward surface, or the stratum of clay
cr earth, is turned up bv ploughing. ditching, or digging,
particularly in the lower grounds, in hollows, and by the sides
oi streams. These places should be strictly examined, to see
if anv pieces of Coal be intermixed with the substance of the
superior last strata; if any such be found, and if they be
pretty numerous and in detuched pieces, of a firm substance,
the angles perfect or not much worn, and the texture of the
Coal distinguishable, it may be concluded, that the stratum of
Coal to which they originaliy did belong, is at no great dis-
tance, but in a sitnation bigher with respect to the horizon;
and if there be also found along with the pieces of Coal other
miueral matter, such as pieces of shiver or freestone, this is a
concu:rert proof that it has come only frem a small distance.
Though the two fore-mentioned methods should orly have pro-
duced a strong probability, yet it this last-mentioned place,
where the pieces of Coal, &c. are found in the clay, be in a
situation lower than the springs; when this circumstance is
ioined to the other two, it amounts to little less than a moral
certainty of the stratum of Coal being a very little above the
tevel of the springs  But if, on the contrary, these pieces of
Coal are found mere sparingly interspersed in the superior
stratum, and if the angles are much fretted ¢r wern off, and
very little of other kinds of mineral matter connected with them;
1t wav then be corcluded, that they hive come {rem a stratum
ot Coal situated at a greater distance thau in the former case ;
angl by a strict search and an accurate comparison of other
ericumstaness, that particular plece may be discovered with as
much certamty as the other.

Afwr the place is thus discovered, where the stratum of
Coal is f.‘{p.Ct\:d o lie concealed, the next proper step to be

taken, is ty begiu dizyving o pit or hale there perpendicular!
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down to find the Coal. If the Coal has no solid strata above
and beneath it, but be found only embodied in the clay or
other lax matter, it will not be there of its full thickness, nor
so hard and pure as in its peifect state when enclosed betwixt
two solid stiata, the uppermost called the roof, and the under-
most called the pavement, of the Coal: in such situation
therefore it becomes necessary, either to dig a new pit, or tao
work a mine forward until the stratum of Coal be found in-
cluded betwixt a solid roof and pavement, after which it need
not be expected to increase much in its thickness: yet as it
goes deeper or farther to the dip, it most likely will improve in
its quality ; for that part of the stratum of Coal which lies near
the surface, or only at a small depth, is often debased by a
mixture of carth and sundry other impurities washed down
from the surf:ce, through the backs and cutters, by the rains;
whilst the other part of the stratum which lies at a greater
depth is preserved pure, by the other soiid strata above it
intercepting all the mud washed from the surface.

The above methods of investigation adniit of many different
cases, according to the greater or less number of favourable
circumstances attending each of the modes of inquiry; and the
result accordingly admits every degree of probability, from the
most distant, even up to absolute certamty. In some situa-
tions, the Coal will be discovered by one method alone, in
others, by a comparison of certain circumstances attending
each method; whilst in some others, all the circumstances
that can be collected onlylead to a certain degree of probability.

In the last case, where the evidence is only probable, it will
be more adviseable to proceed in the search by loring a hole
through the solid strata (in the manuer hereaftcr described),
than by digging or sinking a pit, it being both cheaper and
more expeditious; and in every case, which does not amount
to an absolute certainty, this operation is nccessary to ascer-
tain the real existence of the Coal in that place.

We shall now suppose that, having examined a certain dis-
trict, situated within a few miles of the sea or some navigable
river, that all the circumstances which offer only amount to a
probability of the Coal being there, and that boring Is neccs-
sary to ascertain it. We shall therefore describe the operation
of boring to the Coal:

Suppose that a piece of ground, A, B, C, D, has been
examined, and from the appearance of the strata where they
are visible (as at a precipice and sevcral other places,) they are
found to be of those kinds usu.nlly connected with Coal. and
that the point to which they rise is directly west towards A,
but the ground being flat and covered to a considerable deplh
with earth, &e. the stmla cannot be viewed in the low grounds ;
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theretore, in this and all similar situations, the first hole tha¢
is bored for a trial for Coal should be on the west side of the
ground, or to the full rise of the strata as at A, where hoving
down throuzh the strata 1, 2, 3, suppose 10 fathoms, and no:
finding Coal, it will e better to bore a new hole than to pro-
ceed to a greater depth in that; tlierefore, proceeding so far
to the castward as B, where tie siratum 1, of the first hole is
computed to be 1C o 12 Mithoms deep, asecond hole may be
bered, where Lo tay duwn the strata <4, 5, 6, 7, 8, the stratum
T ote toet wiin, bue we Coal; it would be of no use to bore
farchier in s Lole, we the sare stria would be fouund which
were e bt ,l~ A thestiore, preceeding again so far to the
castward, ws s be compated the stratum o of the second
Lole wiil be e ve the denth of 10 or 12 fathoms, a new hole
ey bc boced U, where, lowwthlouuh the strata 9, 10, 11, 12

the Uoal is st with at 12, before the hole pnoceed S0 dccp ag
the siratuin - of the former. It is evident, that, by this method
of procedure, ncither the Cucl nor any other of the strata
caa be passec 6ver, as the last hole is always bored down to
that stratum which was nearest the surfuce in the former hole.

Bocky or mdweral strada aet wilic Lo what is wsually wiaderstood
by the Coal formatioi.

1. Whiesione—The strata of whut is denowinated whin-

stone are thie hardest of ali others; the angular pieces of it will

cut gluns; it 15 of a very coarse texture, and when broken

across the vrain, exhibits the appearamce of large grains of

sand hal? viuified ; it can seareely be wrought, or Lioken in
picces, by common tools, without the assistance of gunpow-
der; cach stratum is commonly homogeneous in sabstance
and colour, und cracked in the rock te a great depth. The
most common cclours of these strata are black or dark blue,
yet there are others of it ash colowred aud light brown.
Their thickness in all the Coal countries is but iscensiderable,
from six or five feet down to a few incves . and it is only in a
few places they are met with of these diichnesses. T the air i
decay: a fittle, Teaving a Lrown powder; and in the hre it
cracks, and turns reddish brown. Limestore, and what is
ealled bastord limesione, s somctimes, though rarely, met
with in enaleries. It is a well known stene; but from its re-
semblinee 1n hardness and colour 1s often mistaken for a kind
of whin.  Semetines, pamcu] arly in hilly countrices, the solid
ettty next the swiface is foaund to e a kind of soft or rotien
“hin :.-lms it may be noted, that this is only ¢ mass of hete-

rotncons metter disposcd upon the reanlar strata: and that
et e il the steata ave generally found in as regular
wole el th s hietera cepeans tatter does Bot aceur
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2. Post-stone.—This is a freestone of the hardest kin«.
and next to the limestone with respect to hardness and solidit., .
It is of avery finc texture; and when broken appears as f
composed of the finest sand. It is commonly found in a homeo-
geneous mass; though variegated in colour; and, from it
hardness, is not liable to injury from being exposed to the
weather. Of this kind of stone there are four varieties, which
may be distinguished by their colour. The most common is
white post, which in appearance is like Portland stone, but
considerably harder; it is sometimes variegated with strewlis
or spots of brown, red, or black.

Gray post is also very common; it appears like a miyture of
fine black and white sand : it is often variegated with brown
and black streaks; the last mentioned appear like small clouds
composed of particles of Coal.

Brown or yellow post is often met with of different degreex
of colour; most commonly of the colour of light ochre or yel-
low sand. Tt is as hard as the rest, and soretimes variegated
witht white and black streaks.

Red post is generally of a dull red colour: this is but rarely
met with; it is often streaked with white or black.

All these lic in strata of different thicknesses; but commonly
thicker than any other strata whatever: they are separated
from each other, and from other kinds of strata, by partings of
coal, sand, or soft matter of different celours which are very
distinguishable.

3. Sand-stone. —This is a freestonc oi a coarser texture
than post, and not so hard; is so lax as to be casily pervious
to water; when broken, is apparently of a coarse sandy sub-
stancc ; is friable and moulders to sand when exposed to the
wind and rain; has frequently white shining spangles in it,
and pebbles or other small stones inclosed in its mass. Of
this, there are two kinds commonly met with, distinguished by
their colours, gray and brown, which are of different shades.
lighter or darker in proportion to the mixture of white in them.
It is most generally found in strata of considerable thickness,
without many secondary partings; and sometimes, though
rarely, it is subdivided into layers as thin as the common gray
slate. It has generally sandy or soft partings.

4, Metal-stone.—This is a tolerably hard stratum, being
in point of hardness next to sand-stone; generally solid, com-
paet, of considerable weight, and of an argillaceous substance,
containing many nodules or balls of" iron ore, and yellow or
white pyrites; its partings, or the surfaces of its strata, are
hard, polished, and smooth as glass. When broken, it has a
dull dusky appearance (though of a fine texture), like hard
dricd elay mixed with particles of coal. Though hard-in the
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mine or quarry, when exposed to the fresh air it falls into very
small pieces. The most usnal colour of this stoneis black;
but there are several other lighier colours, down to '1]1ght
brown or gray. Itis easily distinguished from freestone by its
texture and colour, as weli as by its other characteristies. It
lies in strata of various thicknesses, though seldem so thick as
the two last-mentioned kinds of stone.

5. Shiver.—This stratum is more frequently met with in
coaleries than any other. There are mauny varieties of it, both
in hardness and colour; but thev all agree in one general cha-
racteristic. The black colour is most common; it is called by
the miners black shirer, black metal, or bleas. It is softer
than metal-stoune, and in the wmine is rather a teugh than a hard
substance, is not of a solid or compact matter, being easily
separable by the multitude of its partings, &c. into very small
parts, and readily absorbing water. The substance of this
stratum is an indurated bole, commonly divided into thin
laming of unequal thicknesses, which break into long small
pieces when struck with force; and, on examination, they
appear to be small irregular rhomboids: each of these small
pieces has a polished glassy surface; and, when broken cross
the grain, appears of a dry, leafy, or laminated texture, like
exceeding fine clay : it is very friable; feels to the touch like
an unctuous substance; and dissolves in air or water to a fine
pinguid black clay. There are almost constantly found in its
inclosed strata lumps or modules of iron ore, often real beds of
the same.

There are other colonrs of this stratum besides black. The
brown or dun shiver is very frequently met with; it agrees with
the above description in every thing but colour. Gray shiver
is also very common: it seems to be only a mixture of the
black and dun; and by the different degrees of mixture of these
colours others are produced. It lies in strata sometimes of
considerable thickness, at other times not exceeding a few
feet: they are commonly parted from each other by laminee of
spar, coal, or soft matter.

6. Coal.

To illustrate how the various strata lie in some places, and
how often the same stratum may occur betwixt the surface and
the Coal, we shall give the following example. The numbers
in the left-hand column refer to the classes of strata before
described, to which each belongs. The second column con-
tains the names of the strata; and the four numeral columns,
to the right hand, express the thickness of each stratum, in
fathoms, yards, feet, and inches.
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EXAMPLE.
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Soil and gravel . 3

Clay mizxed with loose stones _

Coarse brown sand-stone, with soft partlngs
White post, with shivery partings

Black shiver or bleas, WltE iron-stone balls
Loarse splinty coal - b

Soft gray shiver .

Brown and gray post, streaked with black

Black shiver, with beds and balls of iron-stone
Gray and black metal-stone -
Whte and brown post :
Black and gray shiver, qtreaked with whlte i
Soft gray sand-stone, with shivery partings s
Yellow and white post, with sandy partings .
Black and dun shiver, with iron-stone balls ¢
White post streaked with black, and black partmgs
Gray shiver, with iron-stone balls

Brown and black metal-stone - .
Hard slaty black shiver s . ‘
Coal, hard and fine splint
Soft black shiver

Coal, fine and clear
Hard black shiver
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