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fler from joints in that, whilst the
atter are still in relative Position on each
joint, they have in the former slipped out of
Place. In such a case the continuation of 4 stratum on
the opposite side of a fault will be found to be depress.-
ed, perhaps a thousand feet o/ more, It will be seen at
once how that, in sinking a new shaft into a coal seam
the possibility of an unknown fault has to be brought
into consideration, since the position of the seam may
Prove to have been depressed to «yuch an extent as to
cause it to be beyond workable depth. Many seams,

on the other hand, which would have remaired a'toget- M.

her out of reach of mining operations have been brought
within workable depth by a series of step fauits, this
being a term applied toa series of parallel faults, jn
nove of which the amount.of down-throw jg great,

The amount of the down-throw, or the slipping-down
of the bed-, js mearured, vertically, from the point of
disapp earance of a layer to un imaginary continuation
of the same layer from where It again appears beyond
the fault, The P'ane of a fault s usually more or less
inclined, the amount of the inclination being known ay
the *hade’ of the fault, and it js 4 remarkable character-
istic of faults that, as a general rule, they hade 1o the
down-throw, This will be more clearly understood
when it is explained that, by its action, & seam of coal,
which is subject to umerous faults, can never be pierc-
ed more than once by one und the same boring, [y
mountainous districts, however, there are occasions
when the hade is 1o the up-throw, and this kind of fault
is known as an ‘inverted fault,’

Lines of faults extend sometimes for hundreds of
miles, The great Pennine Fault of England is 130
miles long, and others extend for much greater distanc.
es, he surfaces on both sides of » fault are often
smooth and highly polished by the movement which
has taken Place in the sirata, They then show the
Phenomenon known s ‘slicken-sides’, Many faults
buve Lecome filled with crystalline minerals in the form
of veins of ore, desosited by inﬁl!mling waters percol
ating threugh the ratural fissures,

0 considering the formation ard structure of the
better known coal bearing beds of the carboniterous age,
Wwe must uot lose sight of the fact that important beds
of coal also occur in strata of much more recent date,
There are important coul beds in Indin of Permian age
There ure coul-beds of Liassic age in South Hungary
and in Texas, and of Jurassic age in Virginia, as weil
us at brora in Sutherlandshir, there are coals of Cret-
Acecus age in Mornvia, and valuable Miocene Teriary
coals in Hunga:y anad the Austrian Alps,

Again older thun the true carboniferous age. are the
Silurian antheacites of Co. Cavan, and certain Norweg-
han con's, whilst jp New South Wales weare confronted

with an assemblage of coal-beating strata which extend v

apparently from the Devonian into Mesc Z0ic times,

Still, the age we have considered more closely has
an unrivalled right 1o the title, eoal appearing there not
merely us an ocea ional bed, but us & marked charucter-
isuc of the formation,

The types o imal life which are found in this
formation are varied, and although naturally enough
they do not excel in number, there are yet sufficient var.
ieties to show | rob, bilities of the existence of many with
which we are unfumili 't The highest forms yet found,
show an advance ay compared with those from earlier
formations, and exhibir amphibian churm’ltri'licu. in-
termediate between the tWo great classes of fishes and
reptiles.  Numerous Specimens Proper to the extiney

order of ‘labyrinthodontia’ have been arra ged into ut
least a score of genera, these having been drawn from
the | of N le, Edinburgh, Kilkenny,
Saarbruck, Bavaria, , and elsewhere. The
‘Archeg-\nurup.' and the ‘Anthracosaurus’ are forms
which appear to have existed 1n great numbers in the
swamps and lakes of the age  The fish of the period
belong almost entirely to the ancient otders of the gan.
oids and placoids. Of the ganoids, the great ‘megalic-
hthys Hibberti’ ranges throughout the whole of the sys.
tem.  Wonderful accumulations of fish remains are
found at the base of the system, in the bone-bed of the
Bristol cosl-field, as well as in 4 similar bed at Armagh,
any fishes were armed with powerful conical teeth,
but the majority, like the existing  Port Jackson shark,
were possessed of massive palates, suited in some cases
for crushing, and in others tor cutting,

In the mountain limestone we see, of course, the
predominance of marine types, encrivital remains form.
ing the greater Propottion of the mass,  There are oc-
casional plant remains w hich bear evidence of having
drifted for some distar ¢ from the shore, Byt next to
the ‘encrinites’, the corals are the mosr important and
persistent.  Corals of most beautiful forms and capable
of giving polished marble like sections, are in abundance,
Polyzoa are well represented, of which the lac coral
(tenestella) ard screw. soral (mchimedupvrn) are insten
ces.  Cephalopoda nare represented by the orthoceras,
sometimes five or six feet long, and goniatites, the fore-
runner of the familiue ammonite,  Mauy species of
brachiopods and lammellibra ire met with,  Lingula,
MOSt persistent throughout alf ological time, is abun-
dant in the cunl shales. but not ‘n the limestones,  Avi-
culopecten is there abundant also, [n the mountain
limestone the last of the trilobites (P i

We have evidence of the existence in the forests of
a variety of cehtipede, specimens having been found in
the erect stump of a hollow tree, although the fossil is
an extremely rare ore, The Same may be said of the
only two species of land-snail which have been found
connected with the coal forests, viz,, Pupa vetusta and
zonites priscus, both discovered in the cliffs of Nova
Scotin.  These are sufficient to demcnctrate that the
fauna of the pericd had ulready reac hed a high stage of
development. 1n the estauries of the doy, masses of a
species of freshwater mussel (anlhn-cosiu) were in ex-
istence, and these have left their remains in the shape of
extensive beds ot shells, They are familiar to the miner
as mussel-binds, and are A5 noticable a feature of this
long #go period, as are the aggregations of mussels on
every coast at the present day,
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A MODEL MINE.

Searcely had the State Inspeetor emerged with the
all's well” from the Marianna coal wine in
Western Pennsylvanin when an ¢ Xplosion wreeked the
works and blotted out, the lives of 138 of the 139 win-
ers then in the shafts and palleries. The iruny of the
situetion iy increased by the fuct that this Particular
wine was cousidered the model mine of Aweriea, if
hot of the world,  Before it was built, we are told,
the chief officers of the company made u tour of Great
Britain, Belgium, Uermany, and Franee to study min-
ing methods in thoge countries, and they elaim to have
ndopted every salety deviee nnd modery,
could be wpplicd wider local conditions.  “A, compar-
ed with the ordinary mine, it was more like the sub-
way life of & great city”, says one ecount—the pussa-




