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non-resident, and the Transactions are the 
principal means of keeping them in touch with 
the Club. 

The joint meeting of Northern Literary and 
Scientific Societies was held this year at Inver-
ness. Our Club was represented by the Presi-
dent and Mr Greig. 

We have had no general excursion by the 
whole Club this year. During the twenty-five 
years of the Club's existence we have used up 
most of the places most suitable for large ex-
cursions, and perhaps i t is time to think of 
going over the old ground again. The per-
sonnel of the Club has so changed that the old 
ground would be sufficiently new to them. The 
botanical section of the Club has again been 
very active, and so long as the good weather 
lasted Saturday afternoon excursions were the 
order of the day. These small sectional excur-
sions are exceedingly interesting and useful, 
and are t o the large excursions what ordinary 
drill is to the review. I see from the minutes 
t ha t so long ago as 26th October 1882 conveners 
were appointed for the sections of natural 
history, antiquities, topography, geology, and 
botany. The idea was a good one, but very 
little came of it. These Saturday afternoon 
botanical excursions are a sort of unauthorised 
revival of the scheme; and, if some or all of 
the sections mentioned should be revived in the 
same manner, the interests of the Club could 
not fail to be benefited. 

Only one new member has joined the Club 
during the year. No member has died; but 
there is always some leakage from members 
leaving t he district and other causes. I t is, 
therefore, incumbent on every one, who wishes 
t he prosperity of the Club, to be on the outlook 
for suitable parties and get them to become 
members, if its strength and efficiency are to 
be maintained. 

The report was adopted. 

P R E S I D E N T ' S ADDRESS. 

Thereafter there was read a paper sent by 
the retiring President, Mr J . Tennant Gordon, 
Chief Constable of Fife, and late Chief Con-
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stable of Banffshire. The subject was " T h e 
Coal Measures pf F i fe and their working." 
I t was as follows:— 

The study of the coal measures, whether 
viewed from the platform of geology or as an 
economic and national problem, is equally in-
teresting, although undoubtedly the lat ter will 
appeal more powerfully to future generations 
with increasing gravity. Large as are the coal-
fields of Great Britain, they are not illimitable, 
and the day will certainly come when the last 
pound of coal will have been raised in this 
country. Whether new coal-fields in other 
countries will come to our aid in this predica-
ment, or whether the science of chemistry by 
that period will have brought t o light some new 
method of evolving light and heat without the 
aid of coal, are problems which, while im-
portant, it is not our province t o speculate upon 
here. The importance, however, attached to 
the available coal resources of the Kingdom 
has been exemplified in the various Royal Com-
missions on Coal Supplies. To the final report 
of the recent Royal Commission I am indebted 
for statistics and much of the text, as well as 
to Sir Archibald Geikie, Dr Horne, and other 
writers on the geology of Fife. 

The position of the coal measures in the 
carboniferous system of the geological forma-
tion is given hereunder in their stratigraphical 
order:— 
Upper Red Sandstone Group. 
Coal Measures. 
Millstone Grit. 
_ , . , . U p p e r Limestone Group. 
Carboniferous Limestone Coal-bearing Group. 

Series Lower Limestone Group. 
„ , , Brudiehouse Limestone 

Calciferous Sandstone Group. 
Series Cement Stone Group. 

The eastern portion of the Fife coal-field lies 
along the northern shore of the Firth of Forth, 
and is believed to be physically connected with 
the Lothian basin. At both its north and south 
sides in Fife and the Lothians the coal has been 
already worked to a considerable extent under 
the Firth, and there appears t o be little reason-
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able doubt that the bed! is continuous right 
across. The extension of the field is towards 
the west and south-west, where i t meets the 
coal-fields of Clackmannan, Stirling, and Lin-
lithgow. I t is a noticeable characteristic of 
coal-fields that they take the form of a basin, 
dipping from all sides towards a central axis. 
Hence we get the seams cropping out frequently 
a t the surface, which allows of large areas being 
easily reached and worked. Were it not that 
coal-fields assume this shape a large part of our 
coal supply would inevitably be found at too 
great a depth to be workable. 

Many and varied theories are held regarding 
the origin of coal, which is defined by Dr Percy 
a s : — " A solid, stratified mineral, combustible 
substance, varying from dark brown to black, 
opaque, except in extremely thing slices, brittle, 
not fusible without decomposition." Sir 
Archibald Geikie defines coal a s : — " A compact, 
brittle, velvet black to pitch black, iron black 
o r dull, sometimes brownish rock, with a grey-
ing black or brown streak, and in some varie-
ties a distinctly cubical oleavage, in others a 
conchoidal fracture. I t contains from 75 to 90 
per cent, of carbon and a small percentage of 
sulphur generally combined with iron. I t has 
a specific gravity of 1.2 to 1.35, and burns with 
comparative readiness, giving a clear flames 
and a strong aromatio or bituminous smell, 
some varieties fusing and caking into cinder, 
others burning away to a mere white or red 
ash." Or more shortly: "Coa l is composed of 
compressed and mineralised vegetation. ' 

The varieties of coal may be classified as— 
(1) Anthracite or Smokeless Coal. 

Caking Coal. 
(2) Bituminous Coal.-Non-Caking Coal. 

Gas, Cannel, or Flaming Coal. 
(3) Lignite or Brown Coal. 

All these varieties of coal have had a common 
origin: they are all accumulations of ancient 
vegetation which has undergone chemical change 
under certain conditions. In the lignite or 
" b r o w n " coal this change has been less com-
plete than in the others. 
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Each variety of coal has definite characteristics 
by which i t can be distinguished. Anthracite, 
sometimes also called " b l i n d " and " s t o n e " 
coal, has usually a brilliant black lustra, breaks 
with a conchoidal fracture, and does not soil 
the fingers when 'handled. I t gives off little or 
no smoke and is difficult to ignite, but when 
burning gives out intense heat. This class of 
coal contains a very large percentage of carbon, 

the best qualities containing 90 to 95 per cent. , 
with 5 t o 10 per cent, of hydrogen, oxygen, and 
nitrogen. 

Bituminous Coals, also known, as " free-burn-
ing," "smoking," or " f l a m i n g " coals, are 
those which when ignited burn readily with a 
yellow flame, giving off smoke freely- On 
getting hot they swell into a pasty, bituminous-
like mass, which ultimately becomes solid. 
Bituminous coals are misnamed, as they contain 
no true bitumen. 

Cannel Coal is generally classed as a variety 
of bituminous coal, although it is not what is 
known as a true coal, as i t contains a certain 
amount of argillaceous matter, and sometimes 
even passes into shale or ironstone. Cannel or, 
as it is sometimes called, " p a r r o t " coal differs 
a good deal in appearance from ordinary bitu-
minous coal, being of a dull, lustreless, black 
colour, not splitting readily into thin layers, 
and generally devoid of vegetable structure as 
seen under the microscope. The best qualities 
of cannel are of a tough nature, and can be 
readily cut by a kni fe ; ornaments are frequently 
made from cannel of this kind. 

Lignite, or Brown Coal, is the term usually 
applied to deposits of more recent origin than 
ooals found in the carboniferous formation, to 
which formation true coal belongs. Lignites 
vary in colour from light earthy brown to deep 
lustrous black, undistinguishable from ordinary 
bituminous coal. 

The presence of coal may be indicated by an 
" o u t c r o p " of coal, but in an unknown district 
the search for coal is the application of geology 
to practical uses. In such a search all avail-
able means are taken to obtain information, 
such as the examination of quarries, beds of 
rivers, and railway cuttings. Such an examina-
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t ion carefully carried out in any district will 
reveal whether the strata belong to the 
coal-bearing formation or not. The discovery 
of a few fossils, such as sigillaria or stigmaria, 
will at once identify the rocks. Boring is the 
means adopted to gain information regarding 
the existence of beds of mineral, such as iron-
stone, coal, and salt, lying below the surface 
of the earth, and t 5 obtain information respect-
ing their position, thickness, and quality. 

There are two chief systems of boring, viz., 
percussive and rotary, and hydraulic methods 
are applied to both. The percussive method is 
very largely adopted, and is commonly carried 
out by means of free-falling tools, which chip 
or cut the rock into angular fragments. The 
rotary method grinds the rocks into powder, or 
can be made t o cut out a solid core. 

Af te r a coal-field has been sufficiently proved 
by boring, and t he seams have been found to 
be of good .quality and of sufficient thickness 
t o be payable, the sinking of shafts to " win " 
the coal has next to be considered. 

Before dealing with this, it may be well to 
consider t he earlier methods of working coal, 
leading up to the present system, which is a 
t r iumph of mining and engineering skill. Coal 
has been worked in this oountry and sold as an 
article of commerce since about A.D. 1215, the 
date of Magna Charta, which gave security to 
the r ight of private property. In 1356 Bishop 
Hatfield, of Durham, granted on lease five 
mines in the Manor of Whickham to Sir Thomas 
de Gray, Knight, and Sir John Pultore, rector 
of Whickham, for twelve years at 500 marks 
rent per annum (£333 13s. 4d. ; £1 in those days 
would be equivalent t o about £20 now). The 
lessees were to work the mines as far as they 
could be wrought by five barrowmen, according 
t o the view and oath of the chief forester and 
the viewers, and they were limited to one keel 
a day (probablv about 20 tons). 

Though the English coal trade does not date 
back earlier than the thirteenth century, coal 
was known and used long before this. About 
B.C. 371, Theophrastus, a pupil of Aristotle, 
mentions in a treatise " On Stones," fossil sub-
stances " t h a t are called coals, which kindle and 
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burn like wood coals. These are found in 
Liguria and in Elis, in the way to Olympias, 
over the mountains; they are used by t he 
smiths." This is probably the earliest mention 
of true coal (not charcoal) on. record. The 
first record of its use in England is of ten stated 
to be in A D . 852, when it is recorded tha t the 
Abbot of Peterborough received " twelve cart 
loads of coal," but i t is doubtful whether the 
Anglo-Saxon word translated here " coal" does 
not mean " p e a t . " In Fife, as far back as 1606, 
Cocklaw, Lassodie, and the coal pit called 
"Kelty-heuch" were conferred to William, Earl 
of Morton, as heir of his father. A n account 
was also in existence showing the number of 
loads of parrot coal which were driven yearly 
for the use of King James VI. in his own 
chamber at Falkland Palace. 

No doubt the simple digging of coal actually 
exposed at the surface was the earliest method 
of securing this commodity. Thereafter, where 
only a few feet of overlying strata hindered 
access to the coal, small holes or shafts 3 or 4 
feet in diameter were put down to t he seam 
and then widened out, so as to allow of the 
excavation of as much coal as possible without 
causing the upper strata t o fall in. These are 
known as " bell pits." 

In hilly districts, where coal seams " crop out 
to the d a y " in the sides of ther hill, day-drifts 
were, and must always remain, the readiest 
means of access t o them. At a pi t in F i f e there 
is an immense amount of ooal drawn out of 
five or six " ingaunees," driven in on the hori-
zontal and radiating from a common centre. 
At this pi t there may presently be seen the 
superb spectacle of a bing of 20,000 tons of coal 
on fire. I t has been burning for weeks, and 
may continue for months. A considerable 
amount of ooal was salved by cutting a road 
through the mass, but the larger portion could 
not be so dealt with on account of the heat 
and smoke. 

The great difficulty mine owners had in earlier 
years to oontend with was the accumulation of 
water in the workings, and attempts were made 
to raise it in several stages by chain pumps, 
operated by water wheels or by horses. The 
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depth of t he workings was limited for the most 
par t by the level at whioh free outlet for the 
water could be obtained through day-drifts, so 
that in 1610 it was stated in Parliament that 
the coal mines at Newcastle would not last out 
the term of their leases of twnty-one years. 

The invention, of the atmospheric engine by 
Thomas Newcome in 1710 changed the whole 
aspect of the industry. At that time 60 fathoms 
was about the maximum depth of shafts, and 
their diameter 7 to 8 feet, and the area worked 
t o one shaf t was seldom more than 200 yards 
radius round the shaft. Fifty years later 
Walker Colliery, on the Tyne, was sunk to the 
main coal a depth of 100 fathoms, and in 1763 
a pumping engine was erected there, having a 
cylinder 72 inches in diameter and 104 feet 
long. The steam engine was first applied to 
drawing coals in 1780 at Willington Colliery, 
Northumberland. 

Coming down to modern times, the two prin-
cipal methods of working are stoop and room 
and long wall, all other systems in vogue being 
simply modifications or combinations of these 
two systems. The method of working any seam 
naturally depends on local circumstances in 
each individual colliery. Speaking generally, 
the system adopted varies according to the 
thickness of the coal. Seams of 4 feet and 
upwards are usually worked by the stoop and 
room method; and seams having a thickness 
of less than 4 feet are usually worked by long-
wall. There are, however, exceptions to this, 
some seams above 4 feet thick being worked by 
longwall, while, on the other hand, certain seams 
below 4 feet are worked by stoop and room. 

Longwall.—In this system the whole of the 
mineral deposit is usually extracted in one 
operation, the whole of the seam being removed 
in a 1 ng " face," and the roof behind allowed 
to fall, or the excavation filled with debris. 

Stoop and Room, or Bord and Pillar.—In 
this system narrow places are first driven in the 
seam so as to form pillars, which are subse-
quently removed. 

For the purposes of this paper the writer had 
the pleasure and privilege of thoroughly inspect-
ing one of the largest collieries in Fife, and a 
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description may be of some interest to those 
who may not have had similar opportunity. 
The immense capital involved in one single pi t 
would hardly be credited by the unskilled in 
such matters. The sinking of a shaft alone may 
cost anything up to £100,000, or even more, 
dependent upon the strata through which the 
shaft is sunk, and also upon the depth. Houses 
for engines, electrical plant used for haulage 
and lighting purposes both above and below 
ground, counting houses, workshops, form part 
of the many buildings surrounding the mouth 
of a pit. Below in many pits there are also 
engines for pumping and haulage. At what is 
termed the " pit-head," there is a large and 
lofty erection, which carries the wheels over 
which ran the wire ropes used in raising and 
lowering the cages in the shaft. The shaf t in 
the pit referred to is a rectangular excavation, 
measuring within lining 27 feet by 11 feet, and 
is over 200 fathoms in depth. Shafts, however, 
may be also circular or elliptical in shape. The 
rectangular shape is almost exclusively used in 
Sootland, and very commonly in America, while 
in metalliferous mining it is nearly always 
adopted. Circular shafts, on the other hand, 
are employed in England and Wales for coal 
mining, and also on the Continent. In France, 
and occasionally in Wales, shafts elliptical in 
form are used. In some parts of Fifeshire 
square shafts are sunk, but this form is not to 
be recommended, especially in the case of large 
shafts. 

Each of these forms has its own advantages, 
the circular being the best adapted to resist 
heavy pressure, and therefore suitable for deep 
shafts. This form is also best suited for venti-
lating purposes, as there is always a certain 
amount of space unoccupied by the cages. The 
rectangular form of shaft is more economical to 
sink, easier lined and secured, and the space 
can be better utilised for winding, pumping, 
and other arrangements, while less material re-
quires to be excavated. 

The descent of the cage in a deep pi t is a 
novel and slightly trying experience, especially 
for the first time. To find the earth apparently 
slipping away, in total darkness, in one's ears 
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the roar of the current of air displaced, and 
o f t en also the rush of waters falling down the 
sides of the shaft , together with occasional 
stones dropping on the shield of the cage, is an 
experience not easily obliterated from the mind. 
Owing to the barometric pressure increasing as 
one descends, a point is reached when the ears 
are entirely stopped. The inconvenience gradu-
ally subsides, however, and the hearing usually 
returns by the t ime one reaches the pit bottom. 
Here you will think a hive of bees has escaped. 
Numbers of men and boys are busy taking 
empty hutches off and putting others full of 
coal on the cage. All the roads into the 
various parts of the pit converge at this 
point. These main roads are generally wider 
and higher in the roof than those to 
the ordinary working places. The roof is 
supported usually by props of wood on 
both sides of the road. Off these main roads 
there are many ramifications, and there is con-
stant running t o and f ro of hutches from the 
men's working-places to the roads. I n the pit 
referred t o there are on one side 22 working 
faces going in a stretch, and on another as 
many as 44 faces. The faces work out a total 
of close upon a mile, and this great stretch of 
coal is going without a single interruption or 
fault. Af te r the coal has been entirely cut and 
cleared out of a seam the props are often re-
moved and the roof allowed to fall in. The 
falling of t he roof occurs even when the props 
are not removed owing to the superincumbent 
pressure. The effect of this subsidence often 
reaohes t o t he surface, and causes dislocation 
of doors and windows of houses. A good ex-
ample of this is to be seen at Thornton Railway 
Junction, where every door, window, bridge, 
and water tank is supported and braced by 
wooden struts, in order to minimise the effects 
of the subsidence likely t o take place when the 
coal has been removed. 

The miners work about 8 hours a day, and 3 
shifts are wrought in the 24 hours. The work 
of the miner is arduous and dangerous, his life 
being of ten in peril from falling; stones, explo-
sion, and black damp. Many pits are so fiery 
that only lamps of the Davy type are allowed 
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to be used in the workings. I n others the 
miners use a small oil lamp suspended on the 
front of their cap, or close by the i r working 
places. 

Great care and attention requires t o be given 
to the pumping of water f rom the p i t and to 
ventilation. The engines required for pump-
ing purposes are often very large, and may run 
to 200 tons or over, including pump rods, rams, 
buckets, &c. Such, engines would raise 1500 
gallons or more per minute. 

The Walker ventilating fan, 16 feet in dia-
meter, is driven by two grooved pulleys and 
cotton ropes, and exhausts 100,000 cubic feet 
of air per minute. 

The pit bank is here 23 feet above the rail-
way, and jigging screens are erected for large 
coal and for dross. There is a tippler a t each 
of the large coal screens, and this places the 
coal upon a jigging distr ibuting plate, going 
henoe to another plate which takes out the 
dross, while another perforated plate takes out 
the " chirls," the large coal passing over t o t he 
main picking table of the cross-bar type. This 
table is 36 feet long, and feet of i ts length 
can be raised or lowered to suit the loading of 
the trucks. The " chi r ls" fall upon a con-
veyer by which they are taken to a bar picking 
table, 16 feet long, for cleaning and discharging 
into trucks. The dross is taken by à close con-
veyer, 84 feet long, to two jigging screens of 
three meshes, on which the coal is separated 
into duff, single, double, and treble nuts. 

I t may be of interest to note tha t six hutches 
on two decks, carrying three tons of coals, are 
conveyed to the surface every wind. The 
smoothness with which the machinery works 
will be apparent when it is stated tha t the cages 
are drawn a distance of 414 yards in 32 seconds. 
The loaded hutches are removed from the cage, 
and empty ones substituted in seven seconds. 

The following table may be instructive as a 
typical example, showing as it does, with re-
spect to the Dysart Coalfield, a generalised 
summary of the coal seams in the field, with the 
average thicknesses of intervening strata. 
These are given in descending order :— 
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Feet. Inohes 
Strata below the upper barren red 

group of the coal Measures, 280 
[In these strata at a height of 210 

above t he Barncraig coal lies a 
band of lingula-shale. 

Wall coal, . . . . 3 6 
Strata, . 100 — 

Barncraig coal, 6 — 

Strata, 85 — 

Upper Coxtool coal, 2 6 
Strata, 30 — 

Lower Coxtool coal, 3 — 

Strata, 36 — 

Den coal, 2 — 

Strata, 120 — 

Chemis coal, 9 
Strata, 60 

Bush coal, 3 9 
Strata, 350 — 

Par ro t coal, . 3 — 

Strata, 37 
Wood coal, 3 

Strata, 37 
Earl 's Par ro t coal, 2 

Strata, 17 
Bowhouse coal, 7 — 

Strata, 42 
Brankstone coal, . 2 6 

Strata, 57 — 

More coal, 1 9 
Strata, 80 — 

Mangie coal, . 2 — 

Strata, 22 — 

Sandwell coal, 
Strata, 

1 3 Sandwell coal, 
Strata, 200 — 

Dysart main coal, 6 7 
Strata t o top of Millstone Grit, 200 — 

With regard to the Lingula-shale band re-
ferred to, there has been detected by Mr Kirby 
in a band of black, brown, or purple-shale, 
specimens of crinoid stems, Lingula, Discina,. 
Productus semi-reticulatus, Aolisina (Murchi-
sonia) striatula, Bellerophon Urei, Orthoceras, 
and Discites, together with various fishes. The-
recurrence of these carboniferous limestone 
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forms points t o the occasional access of the 
•opener sea to the more land-locked lagoons in 
which the coal measures seem to have been for 
the most part deposited. 

In the eastern half of the F i fe Coalfield the 
productiveness is greatly reduced owing to the 
intrusion of igneous rocks. The necks of many 
old Carboniferous and Permian, volcanoes, which 
poured forth lava over the sea-bed, or vomited 
showers of ashes, lapilli, and bombs, can even 
now be identified, and their effect has been 
.greatly to injure the seams of coal with which 
they come in contact, and generally to reduce 
the productiveness of the Carboniferous area. 
In reading an article on geology in an old 
Statistical Account by a parish minister, i t is 
very evident that the worthy parson was a t r ue 
disciple of Duke Senior, who found tongues in 
trees, books in the running brooks, " sermons 
in stones, and good in everything." H e was 
writing on the numerous dykes that broke up 
the coalfield, and cont inues:—"All the seams 
are more or less injured in t he vicinity of the 
dikes; and by the shifting and upheaving of 
the beds, much trouble and expense .are occa-
sioned t o their respective owners. Is their 
gratitude t o the bountiful Giver and Architect 
of the whole rendered the less ? Le t them re-
flect that by these very means, through the 
agency of these very faults and troubles, t h e 
useful mineral has been lifted from the bowels 
of the earth, and brought within their reach. 
Besides, when veins are filled, as is of ten the 
case here, with stiff clay, numerous springs are 
dammed up, and brought t o t he surface, thereby 
facilitating greatly the process of working; 
while, by means of the dikes of injected mat ter 
which throw down the strata, valuable beds of 

coal are preserved within the field, which would 
otherwise have cropped out, and been lost al-
together. ' O Lord, how manifold are thy 
works! in wisdom hast thou made them al l : 
the earth is full of thy riches.' " 

According to the Final Report of the Royal 
Commission on Coal Supplies, the total ne t 
available quantity of coal in Scotland at a less 
depth than 1000 feet is 15,681,456,356 tons. 

At a greater depth than 4000 feet the figures 
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are:—For Firth of Forth, 638,820,000; Fife and 
Kinross, 208,386,394. 

The available quantity at a less depth than 
4000 feet reported by the 1871 Commission was 
9,843,465,930. A great part of the increase is, 
no doubt, accounted for by the vast amount 
of exploratory work that has taken place during 
the intervening time. In Fife and other coun-
ties large parts of the coalfields were then un-
explored and their contents unknown. During-
the last 30 yeans hundreds of pits and bores 
have been put down all over the country, which 
have thrown light on what was then terra 
incognita. 

In closing this compilation, while there are 
many points still untouched I should have liked 
to deal with (but to do which would have made 
the paper of inordinate length), I trust that the 
rough and ready itinerary of the " black 
diamond" from the " bed to the fire," will 
have afforded some little information and in-
sight to the strata and working of the Fife 
Coalfields. 

At the close of the paper some discussion, 
taken part in by the Chairman, Dr Murray, and 
Mr James Grant, took place; and thereafter, 
on the motion, of Mr Teats, it was agreed to 
thank Mr Gordon for his paper and also for 
his services as President during the year. He 
also moved that Mr Gordon's name be added 
to the list of vice-presidents. 

This was unanimously agreed to. 
ELECTION OF OFFICE-BEARERS. 

The Chairman said it was expected that there 
would be a meeting of the Northern Societies 
at Banff during next year, and it was desirable 
that they should have as good a spokesman as 
they could. I t had been suggested that Dr 
Milne, late of King-Edward, should assume the 
presidency for the coming year, and he was 
sure, if Dr Milne undertook the duties, he 
would do the Club great credit. He moved 
that Dr Milne be appointed. 

Mr Grant seconded, and the motion was un-
animously agreed to. 

On the motion of the Chairman, Mr Yeats,. 
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