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THURSDAY, FEBRUARY 19, 1885. 

M E E T I N G A T B A N F F . 

THE monthly meeting of the Banffshire Field Club was 
held on Thursday evening, in the Academy Buildings, 
Banff—Mr Ramsay in the chair. There was a good 
attendance. 

After routine business, an interesting paper on 

VOLCANOES 

was read by the Rev. William Anderson, Free Church, 
Boyndie. 

Mr ANDERSON began by observing that a few years 
ago he had spent some time at Naples, and had visited 
Vesuvius and the volcanic region around, and there 
saw much of the phenomena he would have to describe. 
He referred to the common notion regarding volcanoes, 
and quoted from a recent popular cyclopaedia a passage 
where volcanoes were described as ' burning mountains 
which vomit flame and smoke.' Every word of this 
description contains an error. A volcano essentially is 
not a mountain but the very opposite. I t is a hole o r 
vent in the ear th 's crust . The mountain results from 
the accumulation of the mat ter emitted. I t is not 
burning. Scarcely anything corresponding to combus-
tion takes place at i t . If the stream of red-hot lava 
comes in contact with trees or. houses it sets them 
on fire, but tha t is about the extent of the com-
bustion. Fur ther , i ts summit neither emits smoke 
nor flame. What looks like smoke is really the 
vapour of water, otherwise steam, and other gases. 
Wha t gives the dark appearance to this cloud of steam 
during an eruption is solid matter , such as ashes and 
cinders hurled aloft and kept for a time in a state of 
suspension i n i t . Of course i t would be impossible to go 
near Vesuvius when i t IS in a condition of violent 
eruption. In the Mediterranean, however, there is 
another volcano, Stromboli, which is always more o r 
less active. The crater of Stromboli is commanded by 
a loftier stand-point from which an observer can watch 
the processes of volcanic action by the hour together. 
Mr Anderson described this action. When the opera-
tion is watched by night it is then found that what 
seems like fire out of the mountain is really the reflec-
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t ion of the fiery glow of the mountain lava f rom the 
cloudy vapour. A similar phenomenon is seen on a 
smaller scale a t night when an engine-driver opens his 
furnace door, and the glow illuminates the cloud of 
vapour t ha t trails behind and makes i t look as if i t were 
on fire. I t has been reckoned tha t during an erupt ion 
of Vesuvius there exists in the black cloud t h a t over-
hangs the mountain not less t han twenty thousand 
cubic yards of water a t each given moment of t ime. 
Soon this watery vapour descends in to r ren ts of rain, 
falling on the volcanic ashes, scoriae, and dus t , and 
forms a thick mud lava. This mud lava is more dreaded 
for its effects by those in the neighbourhood of the moun-
tain than the molten lava is. Mr Anderson said when he 
was in the crater of Vesuvius, which, of course, was 
during a period of quiescence, he observed the walls 
were steep, rugged cliffs, scorched and bloated in colour 
red, yellow, and black. The bottom of the cra ter was a 
plain of the roughest description. He had fancied to 
himself that he would look down into some deep bottom-
less pit, where the view would be stopped by smoke. 
He found, however, t ha t the surface was broken with 
cracks, from which ho t vapours were arising. He was 
particularly struck with the size of the crater . Seen 
from Naples, t he top of the mountain seemed to have 
room for only a small crater . In reality i t was two 
thousand feet or thereby in diameter. During a t ime 
of quiescence, the vapour of sulphuric acid and 
sulphuretted hydrogen are chiefly given off. On these 
gases uniting they form sulphur, which is found in 
crystals in considerable quanti t ies in crevices. Mr 
Anderson was in the crater of Solfatara, when th is pro-
cess was going on. Our supplies of t he ordinary sulphur 
of commerce are got f rom volcanoes, or what have been 
volcanoes, but we must remember t ha t the sulphur is a 
prodnct and not a cause of volcanic action. The number 
of more or less active volcanoes on the ear th ' s surface is 
estimated at from 300 to 350. They are nearly all in t h e 
neighbourhood of the sea, t he only exception to th is 
rule being two little known volcanoes in Nor the rn Asia, 
near Lake Baikal, and there is reason for believing t h a t 
i t is not long since all tha t par t was occupied with an 
inland sea. Volcanoes abound to the west and south-
west of the Pacific Ocean, and to the east of i t parallel 
t o the lines of the Rocky Mountains and the Andes. 

Mr Anderson alluded to the volcanic hill known as 
Monte Nuovo near Pozzuoli, to the west of Naples. 
This region, familiar to all readers of t h e classics, was 
in ancient t imes occupied by a considerable lake called 
the Lucerine lake, and a town by the side of i t . The 
si te of t he town and of par t of the lake is now occupied 
by a conical hill of 440 feet in height, and about a mile 
and a half in circumference. There is a clear account 
of t he formation of the hill. During the whole month 
of September 1538, there were many earthquakes in t h e 
neighbourhood. On the 27th and 28th they were almost 
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continuous day and night. On the 29th a depression 
of the ground was noticed on the side of the fu tu re 
hill, and from this water flowed, a t first cool, then 
tepid. Soon the ground formed a yawning fissure, 
within which incandescent matter was visible. From 
this fissure, pumice and masses of rock and ashes were 
hurled aloft to a great height. This went on for two 
days and two nights. The matter falling back, gradually 
built up the hill as we now see it, the materials resting 
on an incline in much the same way as when ballast is 
tipped off by a railway waggon to form an embankment. 
The hill is now covered with thickets of pine trees. 
When you ascend it you find a cup-like depression in 
i ts centre, with i ts steep sloping sides, and of such 
depth that i ts bottom is but little above sea level. ' 
The formation of this hill may be taken as on a small 
scale a type of the formation of all mountains having 
their origin in volcanoes. 

Mr Anderson next discussed, in a very interesting 
way, the three theories advanced in explanation of the 
phenomena of volcanoes. The first theory explains 
the phenomena as the result of intense heat within 
the centre of t he earth. The theory of this internal 
central heat arose partly from its being discovered that , 
as you descend a mine, the heat increases. I t is found, 
however, tha t below a certain depth the heat does not 
increase, but ra ther diminishes. I t has now been held 
as almost proved tha t the earth is not in any part of i t a 
molten body, but is a rigid body to its centre. The 
second theory was tha t advanced by Sir Humphrey 
Davy, and is known as the chemical theory. Sir Hum-
phrey discovered t ha t certain metals of the alkalies, 
such as sodium and potassium, combined with oxygen, 
produced intense heat. Mr Anderson exhibited experi-
ments with sodium and potassium, showing that both, 
when brought into contact with water, produce great 
heat, and t ha t in one case i t was accompanied with 
flame. He wrapped up a piece of sodium in a covering, 
and put i t in water, and there was at once seen a violent 
bubbling up of the gases from the water. Although 
this theory had much in i ts favour, yet Sir Humphrey 
Davy himself rather regarded i t as insufficient to explain 
the volcanic phenomena. The third theory, and the 
one regarded with most favour, is tha t known as the 
dynamical theory. The earth is known to be cooling, 
throwing off i ts latent heat. As it cools it contracts, 
but unequally, contracting most where i t has least re-
8istance. In contracting, i t exerts enormous pressure 
on the materials lying below, say at a depth of thir ty 
miles. I t is well known that any given amount of force 
always expends itself in a definite amount of heat, and 
that you cannot destroy a force without producing heat. 
An illustration of this is to be found in the increasing 
heat of the iron beneath the blows of the blacksmith. 
From careful experimental research, there has been 
estimated the amount of heat given out by the crushing 
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of different rocks, such as syenite, granite, sandstone, 
slate, and limestone ; and i t is concluded tha t a cubit 
mile of the crust of t he ear th taken a t t he mean density 
would, if crushed into powder, give ou t hea t enough to 
melt nearly 31/2 cubic miles of similar rock, assuming the 
melting point to be 2000 degrees Fahrenhei t . I t is not 
to be wondered at, therefore, t ha t a port ion of t h e 
ear th 's exterior of th i r ty miles' thickness contract ing 
and pressing on t ha t below mus t develop an enormous 
amount ot heat, amply sufficient t o melt all t h e rocks at 
the point where i t is brought to bear. If water gain 
access to this molten rock, there would exist all t he 
conditions of a violent explosion such as an ear thquake 
shock shows when i t takes place, and as volcanic erup-
tions allow to pass to the surface. 

Mr Anderson then referred to the presence of water 
everywhere throughout the substance of the globe, and 
recalled the mention in the earlier pa r t of t he lecture of 
the fact t ha t volcanoes in nearly every case exist in the 
neighbourhood of the sea. 

He concluded by pointing out t he influences which 
volcanoes and earthquakes have in maintaining the 
elevation of the surface of the ear th , in opposition to the 
various forces in operation for denuding and lowering 
the surface. 

The above is a mere outline of a very valuable paper. 
At the close, on the motion of the Rev. Mr Davidson, 

a cordial vote of thanks was passed t o t h e Rev. Mr 
Anderson for his very able and interesting lecture . 
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