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Extreme cold 
 
I have a soft spot for science books that put their ideas across in the form of a conversation.  
Galileo did this with his ‘Dialogue Concerning the Two Chief World Systems’.  Among 
others, James Ferguson continued the astronomical theme in 1768 with his ‘The Young 
Gentleman and Lady’s Astronomy’, explained in ten dialogues between brother and sister 
Neander and Eudosia.  The technique was popular in the early 19th century, especially for 
books aimed at ‘the general reader’ and younger readers in particular.  Novelist Maria 
Edgeworth’s ‘Harry and Lucy Concluded’ was a set of 4 volumes dedicated to Francis 
Beaufort’s children (the Beaufort of the wind strength scale).  They were aimed at 10 to 14 
year olds, one of the first educational stories written especially for children.  My copy was 
published in 1825.  In the same era ‘Mrs Marcet’ published ‘Conversations on Natural 
Philosophy’, ‘Conversations on Chemistry’ and three other ‘Conversations’.  The Rev. J. 
Joyce produced ‘Scientific Dialogues intended for the Instruction and Entertainment of 
Young People’.  There were others, and two by Charles Williams on my shelves from the 
1830s are ‘Art in Nature and Science Anticipated’ and ‘Aërial Sights and Sounds’ (Frederick 
Westley & A H Davis, London, 1836).  It’s from this last offering that the following extract 
comes. 
 
The language embodies the slight quaintness, the grammar and customs of two centuries ago.  
The stories attributed in the text to Parry, Pepys, Coleridge and other historical names refer 
to what were then quite recent times.  It was an era when polar exploration was headline 
news, bringing new knowledge of the Earth above the Arctic Circle to Western Europe.  Later 
in the story the continuous expansion of the Greenland ice-sheet is described, in contrast to 
its behavior today.  I’ve missed out a few of the original passages to keep the length moderate 
and included some asides as footnotes.  Being a story, the evidence presented is anecdotal but 
sources are quoted and the account generally reads very plausibly.  The participants in the 
narrative are Mr and Mrs Elwood, their daughter Emma and son Frederick.  In this story they 
have just returned from an outing to Brandon Hill in Bristol.  … 
 
… Returning from a morning ramble in which the sight had been enjoyed, Frederick asked as 
a special favour that the conversations on the effects of atmospheric changes might be 
resumed and shortly after arriving at their domicile, Mr Elwood acquiesced, by observing that 
great degrees of cold occur naturally in many parts of the globe.   "When, for instance” he 
continued, “some persons wintered at the north polar circle, or near it, the thermometer sank 
to 33° below zero1; and on the Asiatic and American continent, still greater degrees of cold 
are very common.  The effects of these extremes are very surprising.  Trees are burst, rocks 
are rent, rivers and lakes are frozen several feet deep, metallic substances blister the skin like 
red-hot iron, and the air, when drawn in by respiration, hurts the lungs and excites a cough.  
Even the effects of fire in a great measure seem to cease; for, though metals are kept for a 
considerable time before it, they will still freeze water when thrown upon them.  When the 
French mathematicians wintered at Torneo in Lapland, the external air suddenly admitted into 
their rooms, converted the moisture of the air into whirls of snow; their breasts seemed to be 
rent when they breathed it, and the contact of it was intolerable to their bodies; while the 
alcohol, which had not been highly rectified, burst some of their thermometers by the 
congelation or freezing of the aqueous part.” 
 
Emma  O how fearful are such changes, and how happy are we who live in more favourable 

                                                            
1 Fahrenheit degrees  ‐36°C 
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climes!  Have any similar instances occurred to you mamma? 
 
Mrs Elwood  O yes!  Extreme cold very often proves fatal in those countries where the 
winters are very severe; and. thus 7000 Swedes perished at once in attempting to pass the 
mountains which divide Norway from Sweden.  It is not necessary, indeed, that the cold, in 
order to make such a calamity, should be so very intense as has been just mentioned.  A 
degree somewhat below 32° of Fahrenheit, accompanied with snow or hail, from which 
shelter cannot be obtained, will prove fatal.  Then the snow which falls on the clothes, or the 
uncovered parts of the body, melts, and by a continual evaporation carries of the animal heat 
to such a degree, that a sufficient quantity is not left for the support of life.  In such cases the 
person first feels himself extremely chilled and uneasy; he begins to turn listless, unwilling to 
walk or use exercise to keep himself warm; at last turns drowsy, sits down to refresh himself 
with sleep, but – wakes no more.  An instance of this was seen not many years ago at Terra 
del Fuego, where Dr Solander, with some others, having taken an excursion up the country, 
found the cold so intense, that one of their number died.  The doctor himself, though he had 
warned his companions of the danger of sleeping in such a situation, could not be prevented 
from making the dangerous experiment; and though he was awaked with all possible 
expedition, his body was so much shrunk in bulk, that his shoes fell off his feet, and it was 
with the utmost difficulty that he was recovered. 
 
Frederick  And yet, papa, cold does not deter people from Polar expeditions; we have heard 
of Parry, Franklin, Ross and Back and I know not who besides; yet what a time of privation 
and suffering it must be to them! 
 
Mr Elwood  There must be, indeed, much to endure.  According to captain Scoresby, the cold 
experienced in these regions, even at sea, is intense.  Water spilt on to a table within three feet 
of a hot-air stove was transformed into ice; washed linen became hard an sonorous; mittens, 
that had been hung to dry exactly in front of the fire (the grate being full of blazing coals) and 
only thirty inches distant, were partly frozen; and even good ale placed in a mug at the foot of 
the stove began to congeal!  A damp hand applied to any metallic substance, in the open air, 
stuck to it; and the tongue, brought into contact with the same, adhered so firmly, that it could 
not be removed without the loss of skin.  Some of the sailors also suffered from partial frost 
bites. 
 
Emma  And yet, I suppose, they do what they can to prepare themselves for such rigours. 
 
Mrs Elwood  They do.  After having described the nature of the clothing worn by the men,  
Captain Parry says, “It is certain, however, that no precautions in clothing are sufficient to 
maintain health during a Polar winter, without a due degree of warmth in the apartments we 
inhabit.  Most persons are apt to associate with the idea of warmth something like the comfort 
derived from a good fire on a winter’s evening at home, but in these regions the case is 
inconceivably different.  Here it is not simply comfort, but health, and therefore ultimately 
life, that depends upon it.   
 
The want of a constant supply of warmth is here immediately followed by the condensation of 
all the moisture, whether from the breath, victuals, or other sources, very rapidly forming on 
all the coldest parts of the deck.  A still lower temperature modifies, and perhaps improves, 
the atmosphere by converting it into ice, which again an occasional increase in temperature 
turns into water.  Nor is this the amount of the evil, though it is the only visible part of it; for 
not only is a moist atmosphere thus incessantly kept up, but it is rendered stagnant by the 
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want of that ventilation which warmth alone can furnish.  With an apartment in this state, the 
men’s clothes and bedding are constantly in a moist and unwholesome condition, generating a 
deleterious air, which there is no circulation to carry off, - and whenever these circumstance 
for any length of time together combine, so surely may the scurvy, to say nothing of other 
diseases, be confidently expected to exhibit itself.” 
 
Mrs Elwood  In one of Captain Parry’s interesting narratives to the Arctic Regions, the 
following passage occurs.  “It now became rather a painful experience to touch any metallic 
substance in the open air with the naked hand, the feeling produced by it exactly resembling 
that occasioned by the opposite extreme of intense heat, and taking off the skin from the part 
affected.  We found it necessary to use great caution in handling our sextants and other 
instruments, particularly the eyepieces of telescopes, which, if suffered to touch the face, 
occasioned an intense and burning pain; but this was easily remedied by covering them over 
with soft leather.”  The average amount of the thermometer at the time to which this account 
refers, was about 16°2, but at a more advanced period of the winter the cold became more 
intense, the thermometer sometimes indicating a temperature of 44° or 76° below the freezing 
point of Fahrenheit3.  The effect described by Captain Parry was painfully experienced by a 
gentleman who passed some years at Hudson Bay.  He was carrying a key in his hand in the 
open air, and having occasion to use both hands for some purpose, he incautiously placed the 
key between his lips, when the rapid extraction of caloric instantly produced the burning 
sensation alluded to; the skin adhered to the metal, and several weeks elapsed before he 
recovered from the consequences of the accident. 
 
Emma  Poor man!  I pity him, I’m sure.  He might have said, "I will never do so again,” like 
little Will Hudson when the crab laid tightly hold of his fingers; - and been quite as certain, 
too, of keeping his word. 
 
Mrs Elwood  He certainly was not likely to repeat the experiment.  It will surprise you now to 
hear that cold of much greater intensity may be produced artificially, as there are frigorific 
mixtures by which the thermometer may be depressed to 91° or 123° below the freezing point 
of Fahrenheit4.  In January, 1799, Mr Pepys froze four ounces of mercury (which becomes 
solid at 93° Fahrenheit below freezing5 by a mixture of snow and muriate of lime6 , and in his 
account of this experiment he introduces the following remarks:-“Inadvertently taking a piece 
of the solid mercury, I received a sensation as if I had received a wound from a rough-edged 
knife.   I threw if from me as I would have done a piece of red-hot iron, and was not a little 
alarmed when I found that the part of my hand which had been in contact with the metal 
immediately after lost all sensation, and became white and dead to the view.”… [Pepys 

continues his story, relaying how similar effects were experienced by several of his friends at a repeat session 
with more freezing compound]…”One gentleman, who accidentally while we were preparing for 
our experiment, but had no acquaintance with the subject, not being able to conceive how the 
effect could be produced by the mixture, was desired to take a little snow in one hand, and 
muriate of lime in the other – they were neither of them colder than he expected to find them – 
then put the snow into the hand that held the muriate.  The ingredients had hardly come into 
contact when he threw them from him, exclaiming,-‘Cold!- ‘tis a red-hot coal!’ 

                                                            
2 ‐9°C. 
3 ‐24°C or ‐42°C. 
4 ‐50.5°C or ‐68°C. 
5 Actually, 70° Fahrenheit below freezing or ‐39°C. 
6 calcium chloride. 
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Emma  Strange, very strange, that cold should be hot!  Yet strange as it is, it must be true. 
 
Mrs Elwood  The testimony on which it comes leaves no room for doubt.  The severest 
English winter, however astonishing to ourselves, presents no views comparable to the winter 
scenery of more northern countries.  Coleridge, a philosopher and poet of our own days, who 
has also been a traveller, describes a lake in Germany:-“The whole lake is at this time one 
transparent mass of ice, a spotless mirror of nine miles in extent!  The lowness of the hills, 
which rise from the shores of the lake, preclude the awful sublimity of the Alpine scenery, yet 
compensate for the want of it, by beauties of which this very lowness is a necessary condition.  
Yesterday I saw the lesser lake completely hidden by mist; but the moment the sun peeped 
over the hill, the mist broke in the middle, and in a few seconds stood divided, leaving a broad 
road all across the lake; and between these two walls of mist the sunlight burnt upon the ice, 
forming a road of golden fire, intolerably bright! And the mist walls partook of the blaze in a 
multitude of shining colours.  This is our second post.  …   
 
The lower lake is now all alive with skaters, and with ladies driven onward by them in their 
ice-cars.  Mercury was surely the first maker of skates, and the wings on his feet are symbols 
of his invention.  In skating, there are three pleasing circumstances – the infinitely subtle 
particles of ice which the skaters cut up, and which creep and run before the skate like a low 
mist, and in sunrise and sunset become coloured; second, the shadow of the skater in the 
water, seen through the transparent ice; and third, the melancholy and undulating sound from 
the skate not without variety; and when very many are skating together, the sounds and noises 
give an impulse to the icy trees; and the woods all round the lake trinkle.” 
 
Mrs Elwood  [She describes a winter scene on the Alps and goes on to a description of an extraordinary 

freezing rain incident that I have copied from another source into the lecture notes].  …  But in no country 
are the wonders of frost, snow, or ice to be seen to greater perfection than in Greenland.  The 
lone majesty of untamed nature here predominates; yet there are touches of the beautiful to 
soften down the rugged scene – rocks lofty and precipitous – mountains covered with eternal 
frost and snow – icebergs presenting wild and fantastic shapes, often resplendent with brilliant 
and diversified hues – meteors spreading their shining streaks over the heavens, and 
brightening them with nocturnal illuminations – the refraction of the sun’s rays, and the 
extended powers of vision – the tremendous rupture of immense areas of ice, when ocean is 
unbound by the sun’s genial warmth; and the frequent presence of the great Leviathan of the 
deep; all of these are subjects of high and unfailing interest.  As it is the lot of few, however, 
to visit these ‘thrilling regions of thick-ribbed ice,’ it is a satisfaction to us to contemplate in 
the narrative of the traveller; or the description of the poet, some account of these ‘wastes of 
snow’. 
 
Frederick  Can you remember, papa, some of its most interesting objects? 
 
Mr Elwood  I can.  Among the various phenomena of this frozen region, there is none more 
remarkable than the land-ice running from one end of the country to the other, and covering it 
with an eternal ice, and leaving only some tops of mountains, which rise black and naked 
above it.  When you ascend any of the highest mountains free from ice on the sea coast, a 
dreadful view is presented.  As far as the eye can reach in every direction, nothing is seen but 
a glittering surface, which merits the appellation of an icy ocean.  This ice is extending every 
year, increasing in height as well as breadth, and has already occupied the greatest part of the 
country.  When it meets with the high mountains, it is checked in its progress until it has 
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reached an equal height, and can then proceed farther without obstruction.  An experiment has 
been made of placing a pole in the earth at a considerable distance from the line of ice, and 
that place has been found occupied by ice in the following year.  Its progress is, indeed, so 
rapid, that Greenlanders who are still living, remember their fathers hunting reindeer among 
naked mountains, which are now completely covered with ice. 
 
Emma  I should think, mamma, that the ice increases most in the valleys? 
 
Mrs Elwood  You are quite right.  It is chiefly there that the ice is accumulating; and when 
these reach the sea, and the inner parts of the bays, the ice projects in large blocks over the 
water.  Part of the ice appears to be even and smooth, particularly in the middle; but a part of 
it very uneven, especially in the extremities near the naked land, and in those places where 
small hillocks have been covered.  But if you proceed farther on the ice, that which seemed to 
be even consists of valleys with several strata.  The blocks of ice that form a continuation of 
the land-ice, and project over the water in the inner parts of the bays, are yearly increasing.  
The sea below throws its waves over them, and makes such excavations, that in many places 
large poles of ice are hanging down at the sides, having the appearance of pipes of organs, and 
in other places it forms immense arches.  In proportion as these blocks increase above and 
become heavier, and the excavations below are extended, immense masses are precipitated 
into the water. 
 
Frederick  Some of these hollows, I should think, are very deep; are they not, papa? 
 
Mr Elwood  Yes, they are.  Many bays are really deep enough to receive such ice mountains.  
As one mass falls down, that which is behind is carried along with it, and thus one follows the 
other with a tremendous cracking noise, like a heavy cannonade.  The sea, as is easily 
imagined, is thereby put into a violent motion, and overflows the land at a great height, and 
this inundation is felt at a distance of several miles.  It has even happened, that tents pitched at 
a considerable distance from the sea have been carried away and the people have perished.  
Boats are also in great danger- 

As when in northern seas, at midnight dark, 
An isle of ice encounters, some swift bark, 

And, startling all its wretches from their sleep, 
By one cold impulse hurls them to the deep7. 

 
Such masses of ice are at first precipitated deep into the water, and, returning to the surface, 
continue for a long time in motion.  Sometimes they are united to flat ice in the bays by 
congelation, and thus remain surrounded by it for a time; or they break in their fall the ice that 
is already formed there.  Of a ship embedded in the ice Mr Montgomery has given the 
following description8: 
 

There lies a vessel, in this realm of frost, 
Not wrecked nor stranded, yet forever lost; 

Its keel imbedded in the solid mass; 
Its glistening sails appear expanded glass; 

The transverse ropes with pearls enormous strung, 
The yards with icicles grotesquely hung. 

                                                            
FFrom Thomas Moore’s poem ‘Lalla Rookh’, the beautiful Indian Princess 
8 Lines from James Montgomery’s extended poem ‘Greenland’. 
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Frederick  The icebergs, I should think, are very remarkable? 
 
Mr Elwood  They are.  Both fixed and floating they present the most fantastic and magnificent 
forms, which an active imagination may easily convert into landscape scenery.  Crantz say 
that some of these look like churches, with pillars, arches, portals, illuminated windows; 
others like castles, with square and spiral turrets.  A third class assume the appearance of 
ships in full sail, to which pilots have occasionally gone out, for the purpose of conducting 
them into harbour; many again resemble large islands, with hills and dale, as well as villages, 
and even cities, built upon the margin of the sea.  Two of these stood for many years in Disco 
Bay, which the Dutch whalers called Amsterdam and Haarlem. 
 
[Mrs Elwood quotes further verses from Montgomery and there is a digression on winter amusements ending…] 
 
Mr Elwood  … There is in Hampshire, I 
have observed, a winter gambol, but which 
I have not noticed in any other part of the 
country, nor have I seen it anywhere 
described.  A rustic seat, something like a 
carpenter’s stool, is shod with iron, to one 
end of which a long rope is fastened, the 
other being attached to a post rising from 
the midst of a large frozen pond9.  On a 
person taking this seat, the others press 
against the end of the rope near the post, 
which causes the rider to make a circle on 
the ice, or, as it is called, to “ride the grey 
horse;” and as the motion is continued, he 
is whirled round at a prodigious rate, 
exciting of course various emotions by the 
fear he betrays, the bravery he discovers, or the accidents that befall him. 
 
Emily  That is a singular game, papa; but I see you are about to be otherwise engaged; greatly 
are we indebted to this morning’s conversation 
 
JSR 

                                                            
9 Large outdoor frozen ponds are not to be found now in Hampshire, a reminder of climate change over two 

centuries. 


