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calculated tu ussist inquiry as to tlte 
actual e.ci.sfruce of Coal in any given 

Clwral'/ers of tiff Cud Jun11ati.011.-Though the appearance of 
i ht> nntwar<l surfJC,! gi\'e-; 110 certain or infallible rule to judge 
<,f tl1 1' kintl.; of str.,ta Iy·n�· beneath, yet it �ives a probable 
1:r.e; f1)r it. is generally found that a chain of mountains or hills 

- ------·-- ·----- ----------
' :\ pn L1;li11'.s !,�ii• 1 that <;u:Ll :·xi-:t� 011 the So_u!h-East_ coa�t ?f thi.­

, ,,1,,1n·, "ll'I tha1 acc:;r,tc .. :-.a111111atJ1,11 1� :tlune rcqms1tc to ,lt,covcr 1t, ha� 
l•1••·;;1·:.1ul tl:c pr11!'ri, : : ,.1 rntrnducin1,;- the'' Extract�, S.c."-(Eos.) 



72 ·E.i:tracts relating to Goal, <S·c.

n ,rnr� to a grc-at heisd1t, and very steep on the :::idt•:;, i.,; 
ccmmonly c01npostd of str;,ta muC'h ktnler a11d of <lit!ere11t 
kinds f r0m ti,os� tksrrili,·d wh<'rein Coal is funnd to lie, 
:rnd tlH·r.·fore ur1f.:n0ur;1lile to the prod.Ul:tio11 of Co:::t!; 
and tlws,\ mou11tainous sitnatio1,s are also m0re subject to 
<likes an<l troubles th.tu the lower t:rot!iicls; so that if the solid 
strata composii1g; tlwm gave t>veu favouraulc symptoms of Coal, 
yet the List ci1c11msta11cc would re11der the (fUality bad, and 
tt1e quantity precarious. 1\n<l, 011 the ,,·hole, it may be 
cl}served, that mount;1inous situations are found more favoura­
ble to foe production of metals than of C'oal 1 t is lik1c,vise
generally found that those districts auou11ding with valleys,
moderatdy risins.,: hills, and interspersed with plains, some­
times of C\rnsiderahle extent, do more commonly contain Coal,
and tho<;e kinds of strata favourable to its production, than
either the mountainous or champaign countries; and a country
so situated ;1s this last described, especially if at some con­
siderable distance from the mountains, ought to be the first
part appointed for particular examination. Plains, or level
grounds of !!reat extent, generally situated by the sides of
ri,e:rs, or betwixt such moderate rising grounds as last de­
scribed, arc also very favourable to the production of Coal, if
tl1e solid strata, �u,d other ci::cumstances in the higher grounds
adjoininp:, be conformable ; for it will scarcely be found, in
such a situation, that the strata are favourable in the rising
g10 1111ds, on both sides of the plain, and not so in the space
Letwixt them. Though plai11s 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,
brou5ht 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, unh:ss th:::y be exposed to view by digging,
qu3:rrymg, or some such operation. 

Alocles of examining. a formation in wliicli Coal is supposed 
to exi.1t.-The first step to be t:i.ken is to examine all places 
,d1erc the solid strata are exposed to view (which are called 
the crn7Js of the strata), as in precipices, hollows, &c. tracing 
them as accurately and gradually as the circumstances will 
7.l.llow, from the uppermost stratum or the highe�t part of the 
�'.ouncl to the very undt:rmost: and if tht y appear to be of the 
Jrn,rh before described, it will be proper to note in a memoran­
r! um Look their different tl:icknesses; the order in which they 
11.t� 11po.n c_ach other; the point of tlie horizon to which they
dip or rnclrne, the cp1antity of that inclination, and whether
i hey lie in a regular state. This should be clone in every part 
of the ground where they can be seen, observing at the same 
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•'.ime, that if a stratum can be foun<l in one place, which has a 
connexion with some other in a second place, and if this othQ, 
has a connexion with another in the third place, &c.; then, 
from these separate connexions, the joint correspon(lenee of 
the whole mav be traced, and the strnt8., which in rnnw 
places arc cov

0

ered, may be known lJy their correspondence 
with those which are exposed to view. 

If by this means the crops of all the strata cannot be ;:;ecn 
(which is often the case), and if no coal he discove1e<l i>y it� 
crop appearing at the surface: yet if the strata that have been 
viewed consist of those kinds lJt> fore described, and are found 
lying in a reguLtr order, it is sufficiently 1irohable that Coal 
may be in that part of the district. although it be rnncealed 
from sight by the, surface of the earth or other matter. Thc·rc­
fore, at the same time that th� cr,ips of the strata are under 
,examination, it will be proper to take notice of all Sllch sprin�s 
of water as seem to be of a 11iineral nat11re, p;u!icularl;,· t ho�c 
known by the name of iron water, which bear a mud or se<li • 
me11t of the colour of rust or iron, having a strong· astrin�ent 
taste. Spriogs of this kind },rocee<l origiually from thr,sc 
strata whi�·h contain heels o:· ball:; of iron-ore; b:1t bv reason 
of the tenacity of the matter of tlvisc strata, the ,v,;ter onlv 
disen�ages itself slowly from them, de:-cending- into �Olll; 
more porous or open stratum below, where, gatheri11g in ;: 
body, it runs out to the surface in ,;mall stTeam:e, or r:l 1:--. 
The stratum of Coal is the most geueral reservoir of thi,; water: 
for the iron-,;tone being lodged in different kinds of ,hiver, 
and the Coal commonly connected with some of them, it 
therefore descends into the Coal, wher� it finds a ready passa�e 
througl1 tiie open backs and cutters. Sometime,,;, indec<l, it 
finds some other stratum than Coal to collect ancl tran,;111it i1 
to the surface; but the difference is e;1;;ily distinguishable; J'n, 
the ochrey matter in the water, when it comes frolll a stratulll 
of Coal, 'is of a darker rusty colour than when it procel'd" 
from any other, and often bring-� v:ith particles ancl snial I 
pieces uf Coal; therefore, wherever these two circumstance, 
concm in a number of these kinds of spring-s, situakcl iu ;· 
direction from each other nn.�\';er,thlc to the s�rdch or to th,, 
inclination of the strata, it m:1s lie ccrt11i11 the ,-.·atcr comes oJi 
Cua!, and that the Coal !it's \n a �ornewlwt lii:.!,·hi:r situati1J1, 
than the apertures of the springs. 

There are other spring-s abo wl1i('h comr off Cu,tl, and :1:·,• 
not distin�nisliahlc from co111mo11 \LltPr, o1hrn,i�.c tii:111 !,v 
their astriu�cncy, and tlicir lnri,,;.; a hluc ,:cu1�1 of :nt (1il\ 

;.dt1lino11s nature. ,:wi1n111in2: np'm th,) s11rL,.c�• of ilic v,,ttc, 
The.�<·, in com111011 wil Ii the tJthn,:, !Hin::· 1111(. p.1rl;clcc: 111· C ... , 1, 
111urcc·•pcci,tll_1: i11 111(• r:ii1,, :=t•:1,:•.111 ... 11!1, 11 1!1, '[•1·111•:- i].,,., \' • • 
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r:qiid:ty. \Vhen a numba of these kinds are situated fror.l 
e::ch other in the direction of the strata, as above described: 
nr if the water docs not run forth as in springs, but only forms 
a swamp, or an extensioa of s:,::n:i�.t wo.tcr beneath the turf; 
in either case, it may be depended ur,on that this water proceeds. 
from a stratum of Coal. 

If the stratum of Coal is not exposed to view, or cannot 
be disco\"cre<l by the first method of searchin; for the crop, 
2lthou(!h the appt'aran('e of the other strata be \'ery favourable, 
and afford a strong probability of Coal bei:ig- there; and if the 
list-mentioned method vf judgin;.; of the particular place where 
the crop of the Coal may lie, by the springs of water issuing 
from it, should, from the dtficiency of those springs or other 
circumstances, be thou:;ht equirncal, and uot give a satisfac­
tcry indication of the Coal. then a further �earch may be made 
in all pl::i.ces where! the out,.,..ard surface, or the stratum of clay 
c;- earth, is turned up b\' }Jloughin�. ditr.hin:;·, or digging, 
p:uticularly in the lower �rou1,ds, in liollo\·;s., a:1d by the sides 
of l'trt>ams. These places should be strictly e:�amined, to see 
if ,1ny pieces of Coal be intermixed ,vith the substance of the 
superior last strata; if any such bP- found, and if they be 
pretty i.rnmerous and in detached pieces, of a firm substance, 
the angles perfect or not much worn, and the texture of the 
Coal <li5tinguislrnble, it m.i.y be concluded, th:1t the stratum of 
Coal to which they original1y did Lelong, is at no gr2at dis­

tance, hit in a situation bi:;her ,vith respect to the horizon; 
.lnd if there be also found alon;- with the pieces of Coal other

mineral matter, such as -pieces of s\iivcr or freestone, this is a 
cuncu:rcr.t proof tliat it ha,; come only from a small distance. 
Though the two fore-mentioned methods should only have pro­
duced a strong probability, yet if this last-mentioned place, 
v;hcre the pieces of Coal, &c. arc fonnrl in the chy, be in a 
�ituation lower than the sprin;;s; w!1e11 this circumstance is 
;oi,1ed to the other t\vo, it amount;; to little lt'�S than a moral 
·certaintv of the stratum of Coal b0:11cr a n1v little abo\·e the
ieY•�l of the sprin�s But if, on the �contr,1�y, these pieces of
Co:1! are found mr,re �parindy intcrs:,�·rsed in the superior
:--tr,.tu111, anrl. ir' the anc:·les are much frettcJ i r wnn oft� and
verv littk of other kinds- of mineral matter con11LCltcl w(th them;
i· 11·1.1y th, n he cur:clurkd, that they hive crJm, frr ma stratura
,.f Cc::11 silu ,ted at a greater <lis1,�11cc tl:an i:1 the' former case;
idhl 1,y a :-;trict search a11<l an r-,ccur;1tc romi,nrisun of other
r::.:-,:m,tanr s, th;1t particular pbce may be d1�co\'ere<l with as
much certainty as the other.

,\f,. r t11e pi,\C''; is ti.us discovered, wh�re the stratum of
C.dis £xp.ct,clt0 lie; conce�ld, tl:e next propcrstept()hc
1·,'..;,_!1, i:; t·., l.:c,;i,1 <li,::in; u pit or h-:-1c thcrt.: p•_-rpen<licuLirl_.
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down to fin<l the Coal. If the Coal has no solid strata al ovc 
and beneath it, but be found only embodied in the clay or 
other lax matter, it will not be there of its full thickness, nr-r 
so hard and pure as in its pe1fect state when enclosed betwi:-:l 
t.wo solid shatn, the uppermost called the roof, and the under•
most called the pavement, of tlie Coal: in such sit1w.tion
therefore it becomes necessary, either to dig- a new pit, or to
work a mine forward until the stratum of Coal be found in -
eluded betwixt a solid roof and pa\'cment., after which it need
not lie 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 )iPs near
the surface, or only at a small depth, is often debasecl hy a
mixture of earth and sundry other impurities washed down
from the surf•ce, throu�h the backs and cutters, by the rains;
whilst the other part of the stratum which lies at ;.,1 g1cater
depth is preserved pure, by the other soiid strata above it
interceptinr;- all the mud washed from the surface. 

The above methods of invtstigation adniit of many different 
cases, according to the i:reater or lt'SS number of favourable 
circumstanrrs attending- each of the modt s of inquiry; and the 
result accordingly admits every dc�ree 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 circumst:rnces attending 
each method; whilst in some 01 hers, all the circumstances 
that can be collected only lead to a certain <lei?;ree of probability. 

In the last case, where the evidencr. is only prol!able, it will 
be more ad viseable to proceed in the search by boring· a hole 
through the solid strata (in the manner here:iftcr described), 
than by di:!!?:ing or sinking a pit, it being- both cheaper and 
more expeditious; and in every c<1se, which does not amount 
to an absol1:te certainty, this operation is mcessary to ascer­
tain the real existence of the Coal in that place. 

,v e shall now suppose that, having examined a certain dis­
trict, situated within a few miles of the sea or some nadgablc 
river, that all the circumstances which offer only ;:mount to a 
probability of the Coal being there, and that boring is neces­
sary to ascertain it. We shall therefore describe the operation 
of boring to the Coal: 

Supp0se that a. piece of groun<l, A, B, C, D, has hrcn 
c:nminccl, and from the appearance of the stratc1. where the)' 
are visiule (as nt a precipice and srvt ral other placrs,) they are 
found to be uf those kinds usu.illy connect1•d with Coal. aBd 
that the point to which they rise· is r!ir(:ctly west towards A, 
but the g-round being Oat au<l covered to a considerable drpth 
with earth, &:c. the strata cam,ot be vicw<:d in the low ground:,; 
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therefore, in this �nd all similar situations, the first hole that 
i:; bored for a trial for Coal should be on tlic west side of the 
ground, or to the full rise of the strata as at A, wherr horin�­
�lown throu,1;h the strata 1, 2, 3, suppose 10 fathoms, and no; 
finding Coal, it will be bctlrr t,1 bore a 11ew hole than to pro­
ceed to a Q;rcatc,· depth in tliat; tLcrcforc, proceeding SP far 
to the castr.-,tH1 as B, •;:J.c:re ti,<' stratum l, of the first hole is 
comp1t2J t 1 b� : C u: '. -� .·11t1(>111s d(;t'p, a second hole may lh! 
bcrc•Ll, v, h.:r..: L:, :.:,'; ltv ,ill t\1(; strata �. !,, u, 7, 8, the stratum 
l i: :.t:tY.il:1, �1:L ,:l, 1:'c;t!; it \1ould lie ofno 11sc to bore
(,nLc:r in 1;,i . : .. ,·, ;, - �Le· � .:1·.l' slrua would be fonucl which
\'.'c."c' !'.) I>,· It;}· .'1.: t'..e.·c :.,:·e. pm, LCdi11�; ;wain so far to the 
c-� . .;m·,:rd, :, , i1 ; .... _.- be •.• .m;1t1t:·r! tlit· stra.tuni"-J of the �econd 
I.de 1•::iJ :,1.; 1.:( l ; t .:,l: d�11th 01' l () or l '2 fotlioms, a new hole
!!1'.\•' Lr iic,;,·d l'., ,1 Lc:rt·, 1:�r;,i� tliruu�·h the strat.t �l, 10, I I, 12,
1'.1L t:C,.l i;:; 1n::1 with ,1.: 1:.:, l.Jl'f'orc !he hole proceed so deep as
tl1c ::1;:;:tt,.i' .; of' �i.c 10rn:-.:,·. It i, vl'iLlcnt, tb!'tt, 1.v this method
o:' p:·,wcdurc, 1kid1er th,� Cu.ti nor �my otht'r �f the strata.
ca.1 Le pa:::.;.::c r;•;L•:·, as tli<.: la�t hu!e is alw,1ys borl:d dow11 to
that stratum r:hich was nc.,r..:.::,� tt: :;urfoce in the former hole.

Ruc:ky 111· 111i11,rol s!nda met wit/, i,1 ll'lil/t is 11s1wlly 11mfrrstoucl 
by the Coal formatio !, 

1. l1"/,;,1-sfo11,·,-The strat,t of wli«t is <le1101i1i,,atcd v.hin�
stone ar,: th !,artiest uf all others; the augular piecrs (1 i' it ,·,ill 
cul �-Ja,,s; il i., of a very c,1arse lt:xture, a11d whtn broken 
aero�>- tl:e �r,iin, exhibits the app('ara111 e <Jf laq,·c gra.ius of 
sand lial:· rit, iti1ed; it can sc,,rct:ly be wr0ught, or lii'ol:en in 
pieces, by c:.'1umon tool�, wit,iout the a��isrance c,f e;nnpow­
der; <.:ach strzitum is commonly !1,,11.ogeneous i:1 •:·1bstancc 
anJ colour, �tt1tl cracked in the rock t<? _  a g-rf'at rl, I'· Ii. The 
1110,;t com1i1011 cclunrs of these strata are black or d::rk blue, 
vet there arc oll1t.:rs of it a-:h colo11r,,.J a1:d lic;lit brown. 
their 11,ickness in all the Coal rountr;P� is lmt inc/nsilkr�blc, 
fro111 -.:ix (1r five feet dc\rn t•i ,t f\'w i11ci1es. and it i:; 011lv in a 
f,·w pl act·� :Ley ;ire met w:tl1 of tl,csc 1l1it·Luc-sses. In the air it 
,lecay•·; .\ little, J,_:will!,!' a k-11\\'ll JlOll'der; and in tLe tire it 
cra('k,-, nnd t11rn� reclJi-;h hrnwn. Lirnt·stor:e, arid what i.-·. 
<'all:.'r1 lJ(ts/1n·rl li11u,slon<', is ,-:>111c ti111c,-, though rarely, met 
\•:ith i:1 ,·r,akrics. It is a \\(•II l;1H•wn stone; but from its rf•­
:·rcd,h1we i:, han111css a11d cnlonr is often mistaken for a 1:inrl 
d 1·:liin. �omt'\i11,, s, particuhrly in hilly countries, tl·c solicl 
11,.·lt ·1 11•·\1 tl1l' s11if\c,; is f,.rn11d to he a kincl of �oft or rotten 
••11i11 :- -li111 i1 nny lw notc·cl, that this is rinlY :' mass of hete­

:·,,:.:· 11 n11 - 111: 11, r ·di� pns, cl 11prm 1!1(' 1''_:11!.ir' strata: :uHl thnt
. ,11(• ,1:, : 1 ,1 . ,\! 1!,.. .,Int, 11 1' �"11••1;dly J',1111.d ill as rcg11bi 

.. ', • • 1 I,·., Ii, l1:r", 1•n1•1,"" 11::1tlcr d,,c.� 1 1qt 1)c1•11r. 
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'.?. Posl-sfonc.-This is a freestone of the hardest ki111: .. 
and 1i"ext to the limestone with respect to hardness and solidit_,. 
It is of a very fine texture; and when uroken appears as tr 
composed of the finest sand. It is commonly found in a horno­
g·eneous mass; though variegated in colour; an<l, from iL. 
hard1H'ss, is not liable to injury from bei11g exposed to tlie 
weather. Of this kind of stone there are four varieties, whic!t 
may he distinguished by their colour. The most common i& 
white post, which in appearance is like Portland stonl', lnt 
considerably harder; it is sometimes variegatEd with srre,di.f• 
or spots of brown, red, or black. 

Gray post is also very common; it appears like a miYt11re of 
fine black and white sand: it is often variegated with brown 
and black streaks; the last mentioned appear like small cloud,, 
composed of particles of Coal. 

Brown or yellow post is often met with of different degree:, 
of colour; most commonly of the colour of light ochre o: yel­
low sand. It is as hard as the rest, and souetimes variegated 
with 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 bbck. 

All these lie 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 ( nlonrs wliich are verv 
distinguishable. 

3. Sand-stone. -This is n freestone of a coarser texture
than post, and not so hard; is so lax as to be easily pervious 
to water; when broken, is apparently of a coarse i>andy sub­
stance ; is friable and moulders to sand when exposed to the 
wind anc1 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 thicknes;;, 
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. JJletal-stone.-This is a tolerably hard stratum, being
in point of h:udness next to sand-stone; generally solid, com• 
pact, of considerable weight, and of an argillaceous substance, 
containing- many nodules or halls of iron ore, and yellow or 
white pyrite�; its partings, or the surfaces of its strata, arc 
hard, pnlislie<l, and smooth as glass. When broken, it has a 
dull ,1u:,ky appearancr (though of a fine texture), like hard 
dri<:11 rlay 1nixed with particles of r·oal. 1'hough hard- in the 
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mine or quarry, when exposed to the fresh air it falls into very 
small pieces. The most usual colour of this stone is black ; 
but there are several other ligh1er colours, down to a light 
brown or gray. It is easily distingi:ishe<l from freestone by its 
texture and colour, as wl'l1 as by its other characteristics. It 
lies in strata 11f various thicknesses, though seldom so thick as 
the two last-mentioned kinds nf stone. 

5. S!ziver.-This stratum is more frequently met with in
coaleries than any other. There are many varieties of it, both 
in hardness and colour; !mt theY all agrre in one �eneral cha­
racteristic. The black colour is most common; it is called bv 
the miners black slzi, n-, blac!c metal, or bleas. It is softe·r 
than metal-sto11e, and in the mine i� rather a tough than a hard 
substance, is not of a solid or compact matter, being easily 
separable by the multitude of its partin�s, &c. into very small 
parts, and readily absorbing water. The substance of this 
stratum is an indurated bole, commonly divided into thin 
lamin\B of unequal thickne£ses, which break into long small 
pieces when struck with force; and, on examination, they 
appear to Le s1mdl irreg-ular rhomboids: eac;1 of these small 
pieces has a polished glassy surface; and, when broken cross 
the grain, appears of a dry, leafy, or laminated texture, like 
rxcee<ling; 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 colours 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 lamin� of 
spar, coal, or soft matter. 

6. <Joal.----

'I'o illu:;tr�1te how the various strata lie in some places, and 
how often tlw 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· 
ta ins the names of the strata; and the four numeral columns, 
to the ri�ht hand, express the thicknc �s of each stratum, in 
fathoms, prds, feet, and inrhes. 



No. 
--

3 

2 
5 

6 
5 

2 
5 

4 

2 

5 

3 

2 
6 
2 
5 

4 

5 

6 
5 

6 
5 

Dr. Leslie's Remarks on tile Buslunen) 0·c. 'T9 

EXAMPLE. 

. . Soil and gravel • 
Clay mixed with loose stones . 
Coarse bro,vn sand-stone, with soft partings 
White post, with shivery partings . 
Black shiver or bleas, with iron-stone balls 

.Coarse splinty coal • • '. 
Soft gray shiver . . . 
Brown and gray post, streaked with black 
Black shiver, with beds and balls of iron-stone 
Grar. and black metal-stone 
White and brown post • .
Black and gray shiver, Rtreaked with white 
Soft gray sand-stone, with shivery partings . 

Yellow nnd white post, with sandy partings 
Black and dun shiver, with iron-stone balls • 
White post streaked with black, and black. partings 
Gray shiver; with iron-stone balls . 
Brown anrl black metal-stone 
Hard slaty black shiver 
Coal, hard and fine splint 
Sofi black shiver . 

Coal, fine and clear 
Hard black shiver 

Total Fathoms 

Fas. 
-

0 

I 

3 

I 
2 
0 

0 

1 
0 

0 

1 
0 

0 

I 

0 

l 

0 

I 
I 

I 

0 

0 

0 

0 
-

25 

Yds 'Ft, fos. 
----

1 1 0 

] 0 0 

{1 2 6 
J 0 5 
IJ 2 0 

0 2 G 
l 0 7 

0 2 0 

I 2 G 
I 1 9 

1 0 0 

1 0 (j 

] ] 0 

0 2 0 

I 2 6 

D 0 6 
J 0 !) 

I 2 (j 

I 0 0 

0 3 G 
0 0 3 

D 3 3 

0 I 0 
-----

0 0 

S 

••• 
--- -----------------------

•  




