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The AuvtHorRs PREFACE.

HE chief defign of this preface is, to lay before the reader

my motives for attempting a Natural Hiftory of Norway,
together with the opportunities and encouragements which have
concurred towards the accomplifhment of my defign; as fuch
information may, in fome refpects, be neceffary in the perufal of
the work.

My principal motive was, to promote the glory of the Creator,
by a contemplation of his works. In the inftru@ive book of
nature are many leaves, which, hitherto, no mortal has thoroughly
perufed ; though the prefent times are bleft with the happy ad-
vantage of all the important difcoveries made in natural philofo-
phy, fince the commencement of this century, which are fupe-
rior in number and merit to thofe of many preceding ages. Thefe
have been chiefly promoted by the learned Societies now flourifh-
ing in almoft every country in Europe, who have liberally en-
couraged, directed, and excited enquiries into nature, and by the
deriodical publications of obfervations, obje@ions, and experi-
ments, have communicated to the world fuch important truths,
as refulted from them.

It is not my prefent purpofe to enquire, how thefe difcoveries
have been applied to various ends by perfons of different
opinions ; I fhall only obferve, that devout men have taken
occafion from them to exprefs, in the fulnefs of their hearts,
their faith and love to the great Creator, by applying their
natural knowledge, to the fupport and illuftration of this
grcateﬁ of all truths, ¢ There muft be a God; and he muft be
almighty, omnilcient, and infinite in goodnefs ; and though he

dwells
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dwells in a light inacceffible to any mortal eye, yet our faculties
fec and diftinguifh him clearly in his works”. In this refpet I
have the moft profound veneration for a Boyle, a Nicuventyt, a
Fenelon, a Scheuchzer, a Derham, and the like great and ex-
cellent perfonages; who having been no lefs confpicuous in the
fandtity of their lives, than in their mental abilities, will doubtlefs
find a place among thofe, or in preference to many of thofe, to
whom the prophet Danicl promifes a more exalted degree of
glz)ry.

It is true, that the rational part of the heathen world were not
unacquainted with the firft principles of natural religion, and
confequently thefe are of themfelves infufficient for the immediate
and perfe& converfion of finners, or the attainment of any de-
gree of that falvation referved for the members of Chrifts myf-
tical body, who live in a more fhining-light, and have more
abundant offers of grace.  But it is equally true, as the Apofile
affirms, e that cometh to Gody, muft firft believe that he is, and
that ke is a rewarder of thofe who diligently feek him. A general
belief in God, as the creator and preferver, as the rewarder and
avenger, muft be prefuppofed, before any faith in the Son of
God, the Redeemer, can take place ; confequently the firft is the
bafis of the other articles, and though a minifter of the Gofpel is
not to be lightly carried away by the ftream, or ought not to
follow the crowd of mere philofophic moralifts, who purfue vain
glory in {cience, falfly {o called, and in contradiction to the mind
and example of St. Paul, are almoft afbamed of the gofpel of Chrift,
which alone is and will continue to be the power of Gad unto Jalva-
tion; yet it becomes them as little to deviate on the other
hand, into a difregard and contempt of natural truths, and of the
occafion which they may draw from them, of promoting the
glory of God, among many whofe tafte and capacity reach no fur-
ther than fenfible objecs: and not having been found faithful,
even in thefe lefler matters, are not therefore intrufted with
greater. If, as our Saviour fays, we belicve not what is faid te

I us
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s of earthly things, hrw fball we believe when be [peaks to us of
heavenly things?

I am therefore inclined to think, that neither I nor my bre-
thren tranfgrefs the bounds of our minifterial office, by invefti-
gating and exhibiting natural truths concerning the works of
God, which, like his word, are Jehova’s. T am rather of opinion,
that a fupercilious negle@ of fuch truths, in this critical age, is
one of the caufes of that contempt, with which the Freethinkers,
as they arrogantly ftile themfelves, look on the minifterial func-
tion.

If phyfical knowlege be not, like godlinefls, profizable to all
things, yet it is fo to many, and in a certain degree to moft
things. A civilian, in order to a juft folution of a point in law,
muft previoudly have a competent intelligence of the fact; * and
this is not always to be had from a formal depofition, which is
frequently contradicted by others of equal authority; but in many
cafes, he may be confiderably affifted by a perfect infight into
the connexions of nature, which will teach him to rejeét impofii-
bilities, which others would obtrude upon him for certainties,
and not to attribute to any caufe, however plaufibly alledged,
what may much more reafonably be fuppofed the effect of fome
other caufe, though unknown.

The utility, I fhould fay the abfolute neceflity of this fcience
to medicine, needs no tedious proof, the alliance between natural
philofophy and medicine being univerfally known, and the whole
materia medica being properly res phyfica.  This is fufficiently
confirmed by our eminent phyficians, Wormius, Bartholin, and
Borrichius, who were alfo confummate naturalifts. But my more
immediate aim, is to reprefent the advantages of natural know-
lege to thofe who apply themfelves to theological ftudics, with a
view of direéting others in the way to falvation. The firft know-
lege requifite in them, is the knowlege of human nature; for
grace and nature are the two great objecs, which it is incumbent

* Sec an ingenious picce in the Hamburg magazine, under the title of Arguments
on the ufefulnes of natural philofophy in the ftudy of the law, Vol. 1v. p. 27.
Part L upon
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upon them to diftinguifh on all occafions, when they undertake
a cure of fouls. In the next place, they muft learn to know God
from his otheér great works, which proclaim his being, and attri-
butes, as well as from his wife and tender ceconomy in the go-
vernment of all his creatures. If they thould prove unacquainted:
with this branch of knowlege, then they are more ignorant than
even the heathens, according to the teftimony of St. Paul himfelf,
which is accomplithed by the writings of Pagans. How admira-
bly among others ¥, Derham, and Nieuwentyt +, have applied
natural philofophy to an unan{werable confirmation of revealed
truths, is well known to thofe who have perufed their excellent
works with attention, and have from fuch perufal, cither acquired
their firft belief and love of God, or found thofe religious habits
greatly frengthened and animated. Moreover, a religious man,
whofe profeflion turns his attention to other fecular {ciences, muft
confefs, that the delight of natural enquirics is greatly heightened
to him, by an advantage which at firft he did not expect, by the
confirmation of his belief, and thus he is encouraged to purfue
his refearches, by the repeated fatisfaction with which they are
attended.  Not to mention the occafion which a naturalift may
take from his fcience, to remind himfelf and others of their duty
towards God and their neighbour, and this agreeably to the me-
thod of the prophets, and the example of the great prophet Jefus
himfelf, who referred thofe who are intemperately {ollicitous
about worldly things, to the fowls of the air, and the lillies of
the field; the difobedient to the oxen, and affes, which know
their mafter; the flothful to the induftrious pattern of the ant;

* Particularly in his phyfico theology, or a demonttration of the being and attri-
butes of God, from the works of creation, being the fubftance of fixteen fermons
preached at the le€tures founded by the honourable Robert Boyle.

+ In that learned and devout work, the religious philofopher, or a right ufe of the
ftudy of nature to the conviction of atheifts and infidels. This conviction fhould be
an efpecial incentive to further refearches; as, without the l{:a& hypocrify, I can fay of
that the yuesds 12 Oe the knowlege of the eternal, invifible Being, who is the
feope and fpirit of all the truths delivered by the I)}'opllcts and apottles, and the #wos
duras dva moreyiras, by which others alfo may be gained, not only irrefiftibly drew me
into the ftudy of natural hiftory, but fweetens all the labours with which it feems to

be attended, and enlivens the converfation of perfons of the fame taite, Henkels Pyri-
lologie, or hiftory of fire, Cap. v. p. 300.

myfelf,
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and the negligent to the bird which knoweth its feafon.. Thus
the works of God ferve for a bafis and confirmation of natyral
theology, even as revealed truths are grounded in his word; and
this hath induced fome able men of our times to follow Derham’s
excellent plan, whofe phyfics, and aﬁro—theo]dgy were no fooner
publifhed, than others adopted the fyftem; every one was flirred
up to apply his particular knowlege to the difcuflion of fome
point of natural hiftory, and exhibit fuch an account of it, as
fhould tend moft to fpread the knowlege and glory of the Crea-
tor. Thefe endeavours by no means deferve to be confidered as
unneceflary or fuperfluous, for all who are defirous of a more
intimate acquaintance with the works of God, as arguments of
his exiftence and attribues, have no time, or opportunity for that
circumftantial examination of every part, which hath been under-
taken and cxecuted by Fabricius, in his pyro- and hydro-theo-
logy; Alvard, in his bronto-theology ; Zornius, in his pitano-theo-
logy; Rathleff, in his acrido-theology; Leffer, in his litho- and
teftaceo-theology, &c.

I heartily join with the celebrated Linnzus * in withing, that
even thofe gentlemen in the univerfities, who are not peculiarly
deftined to phyfic, or the like, but to the ftudy and promulgation
of the word of God, in fome minifterial office, were directed to
apply fuch a part of their academic years to phyfics, as may equal,
if not exceed the time {pent in metaphyfics, and logic, thefe laft
not being fo indifpenfably neceffary and wufeful as the former,
efpecially to thofe who are called to attend a country parifh.
Here their natural knowlege will not only furnifh them with many
clear arguments, and edifying reflexions to themfelves and their

# Monfieur Linnzus commence par une harangue, que lui dicte la vivacité de fon
inclination, pour I’ hiftoire naturelle. Il sattache a la felicité des peuples, dés qu’elle
a éé portée A un certain degré de perfection. Il s’addrefle aux puiffances, et les fup-
plie dintroduire une fcience auffi utile dans les univerfités. On y enfeigne la logi-
que, la metaphyfique et d’autres fciences de theorie, dont l'utilité eft extremement
éloigneé du bien public, pendant qu’on ne devroit pas negliger I hiftoire naturelle,qui
enrichit une nation, parce qu’elle lui fait connoitre fes richeffes. Il fouhaiteroit fur-
tout que les jeunes gens, qui fe deftinent & la vie eccléfiaftique, puffent fe procurer
une teinture de cette aimable fcience. Elle leur adouciroit la folitude de la campagne,
et elie leur feroit faire des découvertes, que les favans des villes ne font pas 3 méme
de faire, Biblioth. Raifonnée, Tom. xxxvIir p. 15.

hearers,
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hearers, of which we have inftances in many religious books of
that kind; but it will befides prove a liberal amufement in their
folitude; it will enable them, by much greater opportunities than
the learned enjoy in towns, to make ufeful difcoveries or improve-
ments, from the produéts of nature, to the lafting benefit of their
country, which it is their duty to promote. I fhall mention only
one thing, which here in Norway might be of the greateft im-
portance, I mean fuch fkill in metallurgy, as to know the fpecies
of ores and- minerals, to make little experiments by fufion, and
thus to form a judgment of the intrinfic value of a mine, and
how far it will anfwer the expence of opening. He who is pof-
fefled of fuperior knowlege and penetration, may in this country,
ever meet with many latent things, which might long fince have
occafioned much thought and reflexion, had they been exhibited
carlier to public view and examination.

This leads me to my other motive, for attempting a natural hif-
tory of Norway, which carried me thro” it with infinite delight,
though I wanted the materials, the time, and the opportunities
requifite for an effay of this kind. In the annual vifitations of
my diocefe, which lead me into every part of this province, and
fometimes form a journey of an hundred Norway miles, I have
heard authentic accounts of natural things, and fometimes have
feen the originals themfelves, which being unknown to me, put
me upon enquiring whether they were fo to others, or whether
they had a perfect knowlege of them? The latter being feldom
the cafe, it was natural to wifh the improvement of that know-
lege, efpecially as thofe mountainous countries are diftinguifhed
from others by containing many things, which are met with in
the province of Dauphiné in France. I refer the reader to the
ninth volume of the Memoires de I" academie royale des inferip-
tions et belles lettres, where he will find the following paffage;
« Nature has beftowed on every province fome diftinguithing
advantage, and the curiofities of each country are proportioned to
the number and nature of the alterations it has undergone. Con-

1 fequently,
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guently, in provinces full of mountains, rocks, grottos, fubterra-
neous cavities, and minerals, the {peculative mind is entertained
svith many fuch natural phenomena, as are not to be found in
other parts.

This obfervation of M. Lancellot, is entirely applicable to
Norway, and more efpecially to that part where providence has
been pleafed to fettle me, which, according to its name, almoft
wholly confifts of mountains, in which, few parts of Europe can
be compared to it, and confequently, according to the above ob-
fervation, few contain more remarkable naturalia. Even Norwe-
gians themfelves, who refort hither from the other provinces,
imagine themfelves in a foreign country, not only on account of
the continual high mountains they meet with; but in refpect of
the different and very unwholfom air iffuing from off the fea
and fettling between the mountains, from whence it cannot eafily
be diffipated.

But Norway, confidered in general, in the fingularia nature et
providentie, furpaffes moft countries, and not only in its inani-
mate treafures, fuch as metals, minerals, and vegetables, but in
the various kinds of beafts, birds, and fithes; and particularly of
the laft, f{carce any parts of the univerfe afford fuch a diverfity
and abundance. But thefe fuperior advantages are not eftimated
as fuch by the inhabitants, who daily enjoy, and therefore are too
apt to difregard them. Foreigners feldom vifit us, unlefs they
are feamen and merchants; and thefe have little elfe in view, than
the lucre of their profeflions. Northward of us the people are
too unpolithed to encourage a traveller to take the tour of the
country, which hath been the means of clearing up the natural
hiftory of other countries.

On this very account it feems the more expedient, that fuch
of our Danifh nobility, and of our literary youth, who travel at
a very great expence to vifit foreign countries, fhould be firft
obliged to take, at leaft, a half year’s tour through this kingdom,

which is {o clofely united with Denmark. If the travels of

Part L (c thefe
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thefe young gentlemen are faid to be undertaken upon worthy
motives, I hope their principal objed is to qualify themfelves the
better for the fervice of their king and country, in thofe public
employments which at their return they follicit, and to which
they have fome claim. Now if this be their objedt, it is more
neceflary for them to vifit Norway and Sweden, than all the other
countries of Europe. An acquaintance with the latter (Sweden)
both in refpec to its firength and its weaknefs, is unqueftionably
more neceffary to our young ftatefmen, than to be able to decide
which merits the preference, the Rhenifh, Italian, French, or
Spanifh wines. As to the neceflity of an accurate knowlege of
Norway, I believe it muft be immediately manifeft, if not to
others, at leaft, to a Norwegian, when he fees a perfon filling
fome eminent poft cither in the flate, or in the law, with irre-
proachable integrity, who is totally ignorant of the particular cir-
cumftances and propertics of Norway, and wherein they totally
differ from thofe of Denmark, Thus the public, contrary to his
intentions, may fuffer great detriment, or many things be neg-
le&ed, which would be happily executed, if his public {pirited
views were direéted by Lis own difcernment, which would enable
him without feeing thro’ the eyes of other men, throughly to fift
and examine the grounds and confequences of a matter, which
now becomes doubly difficult, it being not only foreign to him,
but very remote, perhaps from the purpofe, to which he is medi-
tating to apply it.

In this refpect, I flatter myfelf, this firft effay towards a natural
hiftory of Norway, will have its ufe with {fome, who never had
an opportunity of perfonally vifiting a country, with which, by
virtue of their office, they are in a greater or lefs degree, perpe-
tually concerned.

This work, morcover, with all its imperfecions, may ferve to
enrich natural hiftory in general with fome particulars, of which,
confummate naturalifts were heretofore the only competent
judges. I am very far from defiring to relate, or eftablith marvel-

lows
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lous things, merely to excite the admiration of the reader.  On
the contrary, I have endeavoured to redify the erroneous idea
which many, even among the learned, have, for want of better
information, formed of feveral, in themfelves very wonderful na-
tural phznomena, here in Norway; fuch as a bottomlels fea-
abyfs growing in the Mofkoe-ftrom, penetrating quite thro’ the
globe; of ducks growing on trees; of a water on Sundmoer,
which in a fhort time turns wood into ftone ; and many other
fuch things, which, fome who have had no opportunity of en-
quiring further, or others who were not difpofed to it, have re-
ceived as undoubted fa&s. The reader will meet with many
ftrange, fingular, and unexpected things here, but all of them
firictly true; fome of them not difcovered before, others con-
firmed; and, to the beft of my ability, in fome meafure ac-
‘counted for, and illuftrated.

Perhaps, Norwegians by birth, to whom the nature of their
eountry is better known, may, from their own particular experi-
ence in divers parts, produce fomething more complete and ex-
tenfive. If they fhould be animated thereto by this work of
mine, I fhall account it among the accidental advantages which
may refult from it; and in this cafe, let no one imagine that a
difference of opinion, decently delivered, will give me any offence,
or trouble 5 the difcovery of truth, is in this and every other re-
fpe@, my chief end; and I live in an age, which not content
with mere hypothefes, unfupported by proofs, requires that every
fa& or pofition, which is advanced as real, be at leaft demon-
ftrated poflible, and confonant to the nature of the things in
queftion.

Phyfics, having never been my chief ftudy®, Tam far from the
arrogance of fuppofing, that I have always hit upon the true ori-
ginal caufe, and laid open the connexion of every fubject; and I
am much farther from the prefumptuous conceit, that I have, in

* Si ,mihi homini vehementer occupato ftomachum moveritis, triduo me juris-

confultum profitebor. Cicero in Orar. pro Murna, cap. xxvii.
I CVCI"/'
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every particular, developed the abftrufe meafures, and difcovered
the fecret defigns of the infinite Creator, whofe ways are paft
finding out. I hold with Bartholin. « Officio fuo fatisfecit phy-
ficus, ubi rationes adduxit probabiles.” It is not in one refpect
only that our Saviour’s words hold good; the wind blrweth where
it lifleth, and thou heareft the found thereof, but thow knowef} not
Jrom whence it cometh nor whither it goeth. And the wife man
does not exaggerate when he fays, we fearce perceive what lies
upon the carth, or feel what is betwixt our hands. However, our
almighty and all-wife Creator cannot be difpleafed at an invefti-
gation of his works, with a pious and refpectful docility, nor at
the praifes we give to his holy name for fo much as falls within
the extent of our faculties; refting affured, that what is beyond
our reach in this ftate of probation, will be explained to us in
that new heaven and new earth which we look for according to
his promife.

I fhall now, purfuant to my promife, give fome account of the
fources from whence I have drawn what is here offered to the
public.  Thefe are partly writings relating to Norway, partly my
own certain experience, as far as it extended, and partly the ob-
fervations of fome intelligent perfons, communicated to me at my
defire.

In the firft clafs are our noted hiftorians and chorographers,
efpecially Peter Nicholas Undalin, formerly fuperintendant over
the diftri@ of Lifter, minifter of Undal, in the diocefe of Chriftian-
fand, and a canon of the chapter of Stavenger, who, befides his
tranflation of Snorre Sturlefen’s annals, from the old Norwegian
tongue into modern Danifh, wrote a pofthumous work, publifhed
at Copenhagen, in quarto, in the year 1632, intitled, A True
Defcription of Norway and the adjacent Iflands. Of this piece
Dr. Chriftopher Steinkuhl, in 16835, publifhcd a German tranfla-
tion with additions. It gives a tolerable account of the extent of
every province in general, its fubdivifion, and the names of the
diftri@s and parifhes 5 with fome particulars on the nature and

I qua-
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qualities of the foil; but thefe are but few in number, it not hav-
ing been his defign to treat exprefily of them. M. Jonas Ramus,
heretofore paftor to the community of Norderhong in Rongerige,
in the diocefe of Aggerhuus, goes further. This writer, befides
many other theological and hiftorical compofitions, has deferved
highly of his country for his Defcription of Norway, publithed in
quarto, at Copenhagen 1713. It is a chorographical improvement
upon Undalinus's work, but having the fame point in view with
that author, he confines himfelf within the fame limits, yet is
fuller on the nature and produds of the country, adding, parti-
cularly at the clofe, from page 240 to 274, an appendix, enume-
rating the feveral beafts, infeés, birds, fithes, herbs and trees.
This confifts indeed of little more than the bare names of them,
but was of ufe however to me, as it opened a large field for fur-
ther enquiry. Arendt Berendfen’s Fertility of Denmark and Nor-
way, printed in quarto at Copenhagen, in 1656, is a book which
exhibits a clear account of the different fertility of the refpective
provinces, and feveral particulars concerning the produds of the
country; but this again proceeds no farther than giving the
names of things *. In fome certain points, I have been moft in-
debted to Mr. Lucas Debes’s Feroa Referata, or Defeription of
the Ferro Hlands, publithed at Copenhagen, in o&tavo, 1673.
This gentleman, who was formerly fuperintendent of Ferro, was,
for the times he lived in, and the opportunities he had, a good
naturalift, and, as the iflands he defcribes, lying parallel to the
weftern coafts of Norway, have fome analogy with them, efpecially
on account of the fea-fith and water-fowls, his obfervations were
of greater afliftance to me than any other work. I have likewife
gleaned fome good materials from diftinét treatifes on fingle fub-
jedts, fuch as Wormius's Tractatus de mure Norvegico, Dethar-
dingii Diff. de vermibus in Norvegia qui novi vifi, Gartner’s Hor-

* The Norrigra Illuftrata of Jens Lauridfen Wolf, hardly deferves to be ranked

among the chorographies of the country, it containing little of any importance but
what is hiftorical.

Parr L d ticul-
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ticulturas Norvegica, Lochftor’s Difl. de Medicamentis Norvegie
{ufficientibus, Dafie’s Defcription of Nordland, &c.

The lofs of the manufcript hiftory of the beafts of Norway,
by the above-mentioned Mr. Peter Nicholas Undal, is exceedingly
to be lamented ; it happened in this manner. The author had
tranfmitted his work to his intimate friend Dr. Worm, that be-
fore it was committed to the prefs, -it might undergo the revifal
of that confummate naturalift . With him it remained till his
death, when it fell into the hands of Dr. Thomas Bartholin, who
carried it to his feat at Hagefted in Silland, where, together with
many other valuable books and manuferipts, it was unfortunately
bumt. Undal, page 83 of his Chorography, mentions another
book, called Speculum Regale, to which he appeals for what is
faid concerning a hazle flick being petrified in Birkedal morafs,
in Sundmoer, from whence I conclude, this book muft have
turned upon natural hiftory ; but as probably it was likewife a
manufeript, it was a great pity that the public was not benefited
by it, before it was loft, as is unqueftionably the cafe. But a
greater calamity to the literary world, was the conflagration
which happened 1734, in the city of Chriftianfand, which de-
ftroyed that invaluable affortment of colle&ions for a natural hif~
tory of Norway, in which M. Jens Spidberg, an ecclefiattic of
great eminence there, had with indefatigable application {pent
many years. He was a man confummately accomplithed for fo
great an undertaking, as appears from the other monuments ex-
tant of his genius, which difplay a fingular penetration and judg-
ment, with an infinite compafs of learning, efpecially in phyfics
and mathematics. T fhall here quote a paffage from a letter, with
which he favoured me, dated Dec. 10, 1750, concerning his
defign, which he relinquifhed after the unfortunate lofs of his

manuferipts and library. I {hould not have troubled the reader

-+ This, however, from the following mention made of it, by the faid Mr. Worm.
does not appear to have been a comprehenfive or finithed work : Petri Undalini frag-
menta hiftoriz animalium Norv. MSS. qua penes me funt. Tr. de Mure Norveg.
page 3. o
2 with
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with this extra&, but it contains fome things relative to my pre-
fent purpofe.

“ Jt is to be lamented that hitherto no perfon has ventured to
~undertake a natural hiftory of Norway; for I am perfuaded that
no country in the univerfe affords more curiofities and wonders,
out of the three kingdoms, of nature, than this; and confe-
quently, there is not a fubjeé more fit for the pen of a naturalift.
Had M. Maupertius gone as far as to Wardehuus, or to the north-
cape, and: there made his difpofitions for taking the figure of the
earth, his calculations would have been attended with lefs difficulty,
and more certitude than at Tornea. Had M. de Mairan taken care
to procure from Norway, {fome accurate obfervations on the Aurora
Borealis, his valuable Trait¢ Phyfique de I'Aurore Boreal¢, had
been'much more complete and decifive ; for the north light takes
its rife from Norway, and particularly from the diocefe of Dront-
heim.  Confiderable additions might have been made to Redi,
Swammerdam, and even to M., Reaumur’s Memoires des infectes,
had they had the advantage of a communicative, and obferving
correfpondent in Norway, where are feveral tribes unknown either
in Italy, Holland, or France., Linnzus, by his: obfervations in
Sweden, has enriched botany more than Tournefoft, by all the
remarks he made in France, or in his travels to the Levant, I
need only mention the article of metallurgy, in which Norway
furpaffes all other countries, producing all kinds of minerals and
metals, from-gold, to fulphur and lead. In like manner I pafs
over the numberle(s beafts, birds, and fifhes peculiar to Norway
the rivers, hot fprings, meteors, and the feveral alterations of the
air, &c. but alas! all thefe things, fuch is the incogitancy and
ignorance of the people, are ftill almoft unknown 5 at leaft, I
have not yet heard of any one equal to the tafk, who has at-
tempted to place them in a proper light. Peter Nicholas Undal,
to whom we owe a tranflation of Snorre Sturlefeus, and a civil
hiftory of Norway, had, it feems, alfo compofed a natural hiftory,
but it being fent to Copenhagen for approbation, was fuppreﬁ'ed,‘

or
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or at leaft not publifhed; though a phyfical treatife written 30
years ago, would little fute the tafte of thefe more enlightened
times: © The great Wormius in his Mufeeum, and Tho. Bartholin
in his acta medica, and hiftorica anatom. rariora, have, I know,
introduced fome of the curiofities of Norway, but their accounts
are defecive. Jonas Ramus was diftinguifhed by 'a knowlege of
the hiftory and antiquities of his country, but was not eminent as
a naturalift. About five or fix years ago, Count Reufs, who was
then governor here, ordered all the litterati'in thefer parts to fend
in'an account of every particular in their refpeétive countries which
might contribute to the melioration of the foil, or the improve-
ment of agriculture. Some fuch memorials were delivered in; but
of what ufe they were, or whether any meafures were taken in
confequence of them, I have not heard. It may be prefumed that
the like orders were iffued in the other diocefes. Mathematics,
and natural philo(ophy have always been my favourite ftudies,
and in my late ‘library 1 was poﬁ'eﬂ'cd of moft and the beft phy-
fical writings publifhcd in Italy, France, Germany, and England.
1t was Scheuchzer’s Natural Hiftory of Switzerland, that firft in-
duced me to undertake a work of the fame kind on Norway ;
and I had an opportunity of perfonally making the beft colle@tions
and obfervations for that purpofe, being ordered by baron Low-
endahl, who commanded in chief in Norway during the laft war,
to draw a map of the country, and frontiers betwixt Norway and
Sweden; a copy of which, T am informed, is in the Collegium
Curiofum at Copenhagen. This undertaking gave me an oppor-
tunity of travelling thro’ the diocefe of Chriftianfand, and of ob-
ferving all the rivers, lakes, mountains, and every thing relative
to natural hiftory ; but afterwards, whilft I was employing my
leifure in augmenting and digefting my collections, in order for
publication, that deplorable fire which happened in Chriftian-
fand 1734, deprived me, befides 6000 volumes in all languages
and {cience, of all my collections and manuferipts, fo that my
whole frock was reduced to what I had treafured up in my me-

mory,
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mory, and I have fince acquired by fubfequent obfervations. 1
had before publifhed two little pieces, one in Holland, de caufa
et origine ventorum, the other at Hall in Saxony, of the North-
light. I can ftill amufe myfelf, with the entertainment I receive
in my leifure hours, from books of Mathematics, and natural phi-
lofopy.”  So far M. Spidberg,

It is therefore a melancholy confideration, that fo few having
made any advances towards a natural hiftory of Norway, their
collections fhould be thus deftroyed; which, from feveral caufes,
has been the fate of many excellent writings among us. Con-
cerning the negleét of natural hiftory, or the great fcarcity of
fuch writings in the northern countries, the learned Muller, in
his Ifagoge ad Hift. Cherfonel. Ambricz, cap. x1. p. 10. thus
exprefies himfelf : < Hiftoriz chorographicz cognata eft naturalis,
quee licet infinita rerum afubapudss varietate in regionibus hifce
luxuriet, et curioforum calamos atque ingenia provocet, pauci ta-
men hactenus - partem illius aliquam illuftrandam fibi fumpfe-
runt.”  ‘This likewife is the complaint of Dr. Henry Lochftor,
wholfe death in the maturity of life, and in the midft of many
ufeful defigns, was a public lofs; in his differtation De Medica-
mentis Norvegiz fufficientibus, p. 20, he fays, « Monendum duxi,
haud deefle Norvegia fontes medicatos, deeffe autem, qui horum
vires et principia inquirant folertes naturalium rerum ftudiofos.”
If we confider the natural caufe of this, it will not appear matter
of complaint, tho’ the effe&t is fo in a great degree. In a country
fo healthy as Norway, a few phyficians will fuffice, and confe-
quently, there are few who devote themfelves to phyfical re-
fearches.

From thefe feveral circumftances it will be eafy to conclude,
that T had not a multiplicity of fources from whence to draw
many choice materials. ‘The difcoveries which I have been able
myfelf to make, either by my own experience, or enquiries, or
experiments, have furnifhed my principal aids. - My annual vifi-
tations, as has been intimated before, gave me the beft opportu-

Part 1. e nities,
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nities, and great encouragement. Almoft every inn in this ex-
tenfive diocefe, gratified my curiofity, and yet this is not the only
province known to me from my own experience. The diocefe
of Drontheim is the only one I have never been in, the others T
have travelled through, and in feveral places in that of Aggerhuus
made fome ftay, and always took care to find out a perfon, who
was able to fatisfy me in any queftions concerning the nature and
circumftances of the country. But the diocefe of Bergen, as will
be eafily imagined, is the country of which I have had the moft
perfe& knowlege, both from experience and information. Thefe
circuits ufually take up two or three months, and leaving me
more vacant time than I could wifh, I ufually, according to the
proverb, make a virtue of neceflity, by fpending part of the
time in converfation with the guides and drivers, appointed at
different ftations to attend upon me with carriages. Their an-
fwers to my feveral queftions, I afterwards examine with the mi-
nifters of the parifhes, or fome other perfon well acquainted with

the country, and whatever I hear confirmed by feveral teftimonies,

or not controverted, or doubted of; I enter among my mifcellane-
ous obfervations, and, at my return home, compare them with
the defcriptions of fuch countries, efpecially the mountainous, or
which are in any other refpect 'analogous to Norway. Thefe an-
nual tours I have alfo improved towards making a {mall collection

of naturalia of Norway, fuch as ftanes, ores, foflils, fea-trees, co-

rals, fnails, mufcles, uncommon birds, fithes, and the like; of the
moft remarkable of which, for the gratification of the reader, I
have caufed prints to be annexed.

Lafily, on the fubjec of the Norway-birds, and more particu-
larly the fifh, I have had recourfe to the obfervations of men
whofe dwellings and employments give them opportunities of ex-
amining more minutely things, which do but feldom fall under
general obfervation. As to fith and marine-animals, a greater
variety, and ftranger tribes are feen hereabouts, and off Nordland,
than in any part of Europe; but a fuperftition which prevails

among
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among the lower clafs of people, deprives us of moft of thefe, for,
when they happen to catch a fith of a ftrange, fingular figure,
confequently the greater fubject of curiofity, they are firre imme-
diately to throw it over-board; to thofe of the monftrous {pecies
the peafants give the general appellation of trold, devil, or trold-
fith, devil-fih, and are weak enough to imagine, that unlefs it be
immediately fet at liberty, their fithing will be unfuccefsful, and
fomething or other amifs will certainly befall them.

I have now, delivered what T principally intended in this pre-
face, I fhall only repeat the before-mentioned declaration, that I
do not fend this effay abroad as a mafter-picce, and fhall rejoice
to fee it improved by more interefting articles, and more refined
obfervations; and to fee a complete fuperftructure raifed on this
foundation, by perfons of more leifure and opportunity.

However, I own myfelf entirely in the fentiments of a very
eminent writer on the like occafion, who, in his firft effay of a
natural hiftory of Hungary, afferts the claim of an original writer
to the indulgence of the public, in the following words; ¢ Res
omnino remotas ¢ fua, ut ita dicam, barbarie primus exemis;
proptered veniam mereri videor mihi, fi nec omnia eruerim,
nec omnia corre¢ . . . . fentio ineffe multa qua corrigi, decfle
que valeant fuppleri *”.  Had I not judged this work to ftand
in need, or to admit of any amendment, I fhould not fo fre-
quently have called it an effay in this preface; but it is, indeed,
the firft effay on this fubjec, and of courfe encumbered with
difficulties too great for the application and talents of one man;
and on this ground, I hope that every candid judge, who knows
how little leifure my indifpenfible funtions leave me, will not
require more, or a more perfe@ work of this kind from one, who
may appear to have performed more than could be expected, who
has denied himfelf many hours of natural repofe, if not fuffered

* Aloyfius Comes Marfilli in Danub. Panon. Myfic. Tom. 1. Prafat.
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by his affiduity in other refpets *, but this I fhall never regret,
if, in any meafure, I can contribute to promote the glory of God,
and the public welfare.

Bergen, May 1. 1751.

* Qui multa agit, faepe fortunz poteftatem fui facit, quam tutifimum eft rard ex-
periri,  Seneca de Tranquillic. Anim. Cap. x1r1.
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SEENGET LT,

WHE air, together with the light, warmth, humidity,
) and other properties thereof, vaties much more in Norway
. than in moft European countries. This may well be con-

cluded, without perfonal experience, from the vaft extent
of the country, of 300 Norway-miles * from cape Lindefnaes fouth,

* The common miles of Norway are computed to be about one fourth larger than
. a German mile, at which rate they are near equal to five or fix meafured Englith

miles.
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to the north cape on the borders of Ruffia. . Thus M."Ramus, fo
juftly celebrated , for his hiftory of -the civil tranfactions and anti-
quities of his country, in the Chorographical defcription of Nor-
way, computes its length from Lindefnaes in the diocefe of Chrif-
tianfand, which lies in 58, or, more precifely, in 57 degrees, 47
minutes, latitude, to-the nerth cape at'the extremity of Finmark,
at 71 degrees and half, to be in a dire& line, or through the air,
202 miles and a half, but he finds that the circuit acrofs the
mountains and vallies, or by water, from one cape to the other,
increafes it to above 300 miles, and its breadth from the frontiers
of Sweden weftward, to cape Statt near Sundmoer, in 21 degrees
of longitude from the Canaries,.is 65 miles, but from thence, the
country becomes gradually narrower towards the north. I have
no particular knowlege of that part of Norway called Finmark,
which lies in the frigid zone, or near the polar circle. . It is the
country of Norway, properly fo called, at the extremity of the
temperate zone, that is here to be chiefly treated of, and it is the
air of this country, which I affirm to vary confiderably in refpect
of the degrees of heat and cold, light and darknefs.

S E CIT.pdl,

In this and moft other points, I fhall chiefly regulate my ob-
fervations by the horizon of Bergen, not orly as it happens:to be
the place of my refidence, but as its latitude, being 61 degrees
15 minutes, with refpe@ to north and fouth, lies nearly in the
middle of Norway * properly fo called. - The longeft day at Ber-
gen confifts of 19 hours, the fun rifing at half an hour paft two,
and fetting at half an hour after nine; and the fhorteft is only fix,
the Sun not rifing before nine, and fetting at three.

The gradations of the increafe and decreafe of day-light, are
clearly exhibited in the following table.

* At Bergen in Norway, Gefle in Sweden, Nyftad in Finland, and Wyburg in Ca-
relia; as being at parallel diftances from the equator, qme days and nights are of the
fame fength. “But at Bergen it is noon at the very fame inftant, as at Utrecht in Elol-
land, Marfeilles in France, and Conftantine in Africa,

The
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“The rifing and {etting of the Sun in the horizon of Bergen, in
the 61ft degree of latitude, according to Pontanus.

“January. | “February. - "March. | Abpril.
" J'Sun rifes | Sun fefs | | Suncifes | Sun fets | | Sunrifes | Sunfets || Sunrifes | Sun fets
1| 83, 3% |:4] 25| 45| 2] 62| 531 5] 43| 7%
ke L b O I (o R B Tl el 18 ¢ o i B
20] 8.3 | 3% |14] -7 5 1L | -6 6 16 ~4r% 11773
25] 8 4 | P R A R ] WS 6.5 [l2n | 4 Beyd
‘30| 7 4 % 2y | 6% ]26] 33| 8=
2615 &4l OiF
" el L5 7

May. | June. | July. | Augaft.
T [Sunrifes [ Sunfets | | Sunrifes [ Sunfets | | Sunsifes [ Sunfets [ [ Suntifes | San fets
il 3x 8l 2z 95| 4] 2% | 94| 4] 4% 72
7135 &3 | 71 2% |9x]| 9]3 9 6l 42 |7+
12| 3 9 13l o 4] 35| 8% | 1a] 43| 2

221 2 % 9+ | 18] 2+ 9+ 19| 3% 8z |19] 5 7
L8 2 lpot tgiglheg ar | 9ok 24 3% | 85|25 54 [ 6%
0 29 4 8 3ul sk | 64

September. Oétober. | ovember. | December,
Sun rifes | Sunfets | | Sun rifes | Sun fets | Sunvifes | Sun fets | | Sunrifes | Sun fets
il s e S [ 6% T | S 8E [T 6 9k |22
14| 6 6 9] 7 5 b S Bkl si2all~0n8 ) 2 2
190 6% | s+ fral x| 43 7] 8F | 3E |1y 9r | 2%

24 6% [ 5% [20) 73] 4% 28] 9 3 l22] 9 3

25| 7% 4%
3y 8 4

A particular herein-obfetvable, is, that as in the beginning of

“the year the day-light increafes with remarkable celerity, fo it

decreafes at the approach of winter in a like proportion. In the
middle of February, I have been able to read without difficulty
at fix in the morning, which at the fanie hour in O&ober was not
poflible; the caufe of this, being manifeftly the inclination of the
earth towards the poles, needs no further explanation,

In the fummer nights the horizon, when unclouded, is fo clear Cleamets of
and luminous, that at midnight one mayread, wiite, and'do every ::;h?? ]
kind .of ‘work as in the day; this I have often experienced, even
when ‘age had brought me to the ufe of fpe@tacles. 'Chriftian V.
during his fay at Drontheim, in June, 1685, ufed to fup at
midnight, without the ufe of lights. In the diftri&t of Tromfen,
which is properly the extremity of Norway, towards the iflands of
Finmark, the fun is continually in view in the midft of fummer,
and is obferved to circulate day and night round  the north pole,
contracting its orbit, and then gradually enlarging it, till ac length

d it
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it leaves the horizon, {o that in the depth of winter it is invifible
for fome weeks *, and all the light perceived at noon is a faint
glimmering of about an hour and half’s continuance, which, as
the fun never appears above the horizon, chiefly proceeds from
the reflection of the rays on the higheft mountains, the fummits.
of which are feen more clearly than lother objects.  However,,
this glimmering is not the only light with which 'the inhabitants
of thefe northern provinces are provided for their fitheries,- and
other employments, in the open air. | The wife and bountiful
creator hath afforded them all poflible affiftance, for thefe and
other purpofes. Befides the moon-fhine, which by refletion.
from the mountains, is exceedingly bright in the valleys and
creeks, thefe northern/ people, as well as-the peafants, and fither-
men in the diocefe of Bergen, when their day-light is contracted
to fix hours, find confiderable relief from the north-light called
Aurora borealis; it often affording them all the light neceflary to
their ordinary labors, efpecially as it is now both here and elfe="
where more frequent and extenfive than formerly.

SHE @ fR5 s ]

This light in the air +, which here, and in Sweden, is known
by the name of Verlios, Lyfnar, Lyﬁmigar, and Lottetfkien, is
elfewhere generally called the north-light, as ufually iffuing from
the north, and its appearance moftly known to the northern
people, although the real caufe of it be here, no lefs than in
other parts, a very dark problem, and involved in many uncer-
tainties. I fhall the lefs prefume to advance any thing as certain
and decifive on this head, fince counfellor Ramus, a native of
Norway, and a celebrated mathematician, hath not ventured to

* Even in thefe provinces, where, I have already obferved the fhorteft day to con-
fift of fix hours, tnere are alfo fome few parts fo inclofed within the fteep mountains,
that for feveral months they cannot fee the fun’s difk, though its beams are vifible to
them.  As I pafied in my vifitation through the ifland of Laerdahl, the mafter of the
houfe where I lodged, affured me, that he, and his next neighbour, were blefled with
the fun’s appearance, not more than four months of the whole year, namely, from the
middle of April, to the middle of Auguft, yet others, at the diftance of but a quarter
of a mile, where the valley widens, could fee it as ufual. This muft be the condition
of fome of the inhabitants of the Alps, cfpecially about Monte Cenis, which feparates
Savoy from Piedmont, where, in fome valleys, though the fun does not appear during
the whole winter, yet the inhabitants enjoy the neceffary day-light

1 In England, -and efpecially in the north parts, where the north light is alfo well
known, it is by rcafon of its defultory motion, called Morrice-dancers, Merry dancers,
and ftreamers,
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account for it, and nothing of this kind is found even in the Ada
Societatis Hafnienfis, T, I. No. IX. and T. IfI. No. VI. where it
might moft naturally be expected, as thefe pieces contain hiftori-
cal and phyfical accounts of this very light, with feveral plates,
reprefenting the obfervations made in many parts of Europe, on
the various figures of the northern lights. In the year 17471, the
fon of Capt. Heitman, another great naturalift of Norway, pub-
lithed a pofthumous piece of his father’s, on the heat of the fun,
&c. and likewife on the north-light. His fyftem of the means
and manner by which the fun influences our earth, and the other
planets, at fuch an immenfe diftance, through the @thercal ex-
panfe, is certainly very ingenious, but I am cautious of fubfcrib-
ing to it, as it oppofes the doctrines of Newton, Wolfius, Rein-
beck, and other eminent mathematicians; yet his thoughts on
the north-light, as he was both a perfon of great erudition and
experience in philofophy, deferve to be here inferted along with
other conjectures, efpecially as he there treats of another phzno-
menon analogous to it, namely, a fea-light, or a luminous ap-
pearance in the water, called by the Norwegians, Moor-Ild. His
fentiments on both thefe fubjets are as follows: ¢ Thus it is ob-
ferved in the frigid zone, that the force which gives motion to
the high winds, is there at its utmoft height; infomuch, that
fometimes the lower region of the air, which is filled wich nitrous
vapours, is whirled round, and then is formed that light in the
air called the Aurora borealis, or north-light: yet this is a light
void of heat, and of the fame nature with that light which the
people of Norway call Moor-Ild, and takes its rife nearly from
the fame caufe as the Moor-Ild, the latter proceeding from an
agitation of the falt-water in a dark night, which hath been
every year obferved by the herring-fithermen, when towing their
nets along in a calm; for the fea appears in a kind of flame, as
far as the nets reach, whereas before the motion of the nets, not
the leaft glimpfe of light was difcernible.  In frefh-water lakes,
there is no fuch flame apparent; it being formed by the faline
particles, which upon a motion of the fea begin to {parkle, and
caufe an effulgence *.  The fame has been likewife obferved in

* This fparkling fire in the fea, fhall be treated of more at large in chap. 3. fe&t. 8.
whon we come to treat of the fea, to which it properly relates.
navi-
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navigation: for as in a dark, calm night, the courfe of a fith
is perceivable by a long and increafing track of light upon the
water, fo the water, behind a fhip under fail, appears luminous
to a confiderable diftance.

It is not at all times, however, that this igneous effulgence is
to be feen in the fea; but it frequently happens at an approaching
alteration of the weather, and on the change of the winds to fouth-
weft, when the faline particles of the fea are thrown into a‘kind of
fermentation. In like manner, the northern-lights do not always
appear, but only at particular {eafons, when the faline corpufcles
of the air are agitated by a natural fermentation. But the proper
rationale of this fermentation, and afcent of the faline particles of
the fea and air, is beft known to naturalifts, whofe refearches
turn on things of this nature. However, it is a general obferva-
tion among expert northern navigators, and the fithermen who
live along the coaft of Norway, that when the north-light moftly
appears to the weftward, it is a prognoftic of a fouth-weft wind;
which confirms the opinion of the naturalifts, that fome regions
of the air, as well as of the fea, abound in faline corpufcles more
than others, and thefe, at certain times, create a ferment, and
diffufe a light through the air. Although this moft frequently
prefages the above-mentioned change of weather, -yet, there is
often a confiderable interval, before the change adtually takes
place. It is however certain, that the cold regions of the air
contribute greatly to the change and boifteroufnefs of the wea-
ther; particularly when the north-light has a copper-tinge, a
violent ftorm, at weft and north-weft, may be certainly expedied,
though the weather mdy for a week after continue favorable to
navigators, before the ftorm comes on. Of this I have feen
many inftances.

In this fermentation of the air the cold is abated, and if it ex-
tends fo far as to rarify the air of the atmofphere, this is called
mild weather: And when, by the elevation of the inferior air, it
is the more compreffed againft that region, which is faturated
with nitrous exhalations, fo that the wind in the inferior air fets
the lower part of the cold region in fome motion, this caufes
thofe corrufcations in the air, which are called the north-light.

In thofe years, when the winter is unufually fevere, thefe nor-
. thern
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thern lights are feldom or ever feen; the air being too far op-
prefled and condenfed by the intenfnefs of the cold, to force it-
{elf upwards againft the nitrous region, *and communicate to it
that motion which produces the north-light, before the lower air
again expands itfelf by frefh fermentations.”

Thus far M. Heitman, whofe obfervations in fome meafure
confirm the general opinion of its being a kind of fulgur brutum,
or lightning without thunder; confifting, as lightning generally
does, of inflamed fulphurcous particles, but burning with much
lefs vehemence. Dr. Nicholas Boerner, in his Phyfics, chap. xi.
P- 284. is exprefily of this opinion, viz. ¢ that the north-light is
nothing but faline, fulphureous vapours, kindled in the upper air,
by a change it undergoes in autumn, {pring, and at other times,
when the fun has not power fufficient to rarify and difperfe thefe
fulphureous particles.” Or, to make ufe of the words of the cele-
brated Wolfius,  itis a fubftance as yet immature for lightning;
of which he treats in a particular differtation; or, an imperfe&
tempeft, as he calls it in fe&. 335, of his rational Refledtions
on the works of nature.” This opinion may be further corro-
borated by the following circumftance: Some perfons of credit,
who live in this country, have aflured me, that thefe Fulgura
{puria, are not always without a crack or found, for in a glaring
north-light, and calm weather, a diftin& found has been heard,
with an explofion in the air, like the fudden breaking of the ice.
Another opinion concerning the north-light, is, that it is no
more than a mere refraction, or refleion of a flame iffuing from
certain vulcanoes, which, in favour of this conjeture, are fup-
pofed to lie beyond Greenland, near the north-pole.  But this
pofition is too weak to build any thing on, or to be generally
admitted. There are many, however, who confider the northern
lights only as a mere refleion, or reverberation, tho’ not from
the flame of any vulcanoes, but from the fun itfelf, when far be-
low our horizon it meets with fome evaporating clouds, at fuch
a height as to be within the contact of the fun’s beams in their
afcent.

This is the opinion, for which Dr. Ventiky of Prentflau de-
clares in his third publication of Mifcellaneous Obfervations,
drawn from the celebrated M. Euler’s enquiry into the north-

Iight,
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light, which is to be found in the fecond part of the Hiftoire de
I Academie. This hypothefis requires the following concurrence
of caufes; firft, there muft be vapours in the upper regions of
the air; next, fome clouds of that fort, and thefe at a vaft height,
and in the north; and they muft not only emit vapours, but be
illominated and irradiated by the fun, when it is invifible to us;
and of confequence, the fun muft be vifible to us at fuch time,
if we ftood as far above the horizon as the faid clouds. And
laftly, there muft be a north-wind in the fame upper region of
the air to fet it in motion, and to give a difpofition to the fi-
gures, which fo fuddenly change their appearance. It is poffible,
that the experience of pofterity may fuggeft fomething more
probable.

The awrors 1t 1 may be allowed, or expeted, to add any opinion of my

ciming the_own on_this problematical fubjec; it may perhaps be not more

ki improbable than what hath been already alleged, if we admit,
that the original caufe of the north-light lies in the elericity of
the etherial air; and, confequently, that it has exifted at all
times, and in all places, tho’ not vifible to us, without a concur-
rence of fuch concurrent circumftances and junctures, as I fhall
here exhibit. It is not above twenty years, fince the ele@rical
experiments have become generally known, and as they have
excited the attention of all lovers of natural knowlege, they have
likewife filled them with hopes, that this difcovery would open a
way to the folution of many more myfteries in nature. I flatter
mylelf with the fame expe&ation; but the firft experiment of
any importance, which has occurred to me, relates to this very
point of deducing the north-light from the ele@rical, feeble, and
fubtile fire of the air, which by means of the more rapid circum-
volution of the globe on its poles, or axis, excites a more vehe-
ment concuffion, or agitation, in the air of the northern climates,
and thus difplays the eleétricity of the ethereal air moft confpi-
cuoufly in thofe parts. I was firft led into thefe reflections fome-
time fince by a converfation with a friend of mine, a very in-
genious naturalift, who fhewed me a remarkable paffage in the
Bibliotheque Britannique, Tom. xx1. P. 1. pag. 336. where,
among other extraés from the Englifh Philofophical Tranfac-

tions, is part of a picce of M. Defaguliers, intitled, A Differta-
2 tion
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tion concerning eletricity. The fcope of his demonfirations is
fomething different, viz. to fhew the true caufe of the afcent of
rain-water, and the power by which it remains foating in the
air, which is at all times much lighter than water. But as the
invcﬁigation of one truth often proves introdu@ory to another,
fo in this paflage the writer feems to dire@ us to a clearer infight
into the origin and nature of the north-light. I fhall therefore
infert fo much of that paffage here, as relates to our purpofe.
In order to apprehend his meaning, we muft recolle@ with the
learned writer, that Mr. Du Fay’s obfervation, ¢ that there are
two forts of clc&ricity,” is proved by obfervations and experiments ;
and that the ele@rical bodies of a vitreous cle@ricity mutually
repel one another, whilft they attra@ thofe of a refinous eledrici-
ty; alfo that thofe of a refinous clc&ricity repel one another, and
attra& thofe of a vitreous ele@ricity.

“T fuppofe, fays Dr. Defaguliers, particles of pure air to be
electric bodies always in a ftate of elericity, and that vitreous
electricity.

1ft, Becaufe particles of air repel one another without touch-
ing, as has been deduced from experiments and obfervations.

2dly, Becaufe when the air is dry, the glafs-tube rubb’d (or
only warmed) throws out its effluvia, which the air drives back
to the tube; from whence they dart out anew, and fo move
backwards and forwards with a vibratory motion, which conti-
nues their ele@ricity.

3dly, Becaufe the feather made cle@ric by the tube, and
darted from i, keeps its electricity a long time in dry air;
whereas when the air is moift, the moift particles, which are non-
electrics, floating in the air, and being attradted by the feather,
adhere to it, and foon make it lofe its electricity; which alfo
happens even to the tube in a little time,

From this confideration it will be eafy to account for a famous
experiment of the late Mr. Haukfbee, which is this:

Having pump’d out all the air from a glafs-globe, he caus’d it
to turn on its axis very fwiftly by means of a rope with a wheel
and pulley; then rubbing the glafs with his hand during its mo-
tion, there appear’d a great deal of light of a purple colour within
the globe, without any light or attra@ion obferv’d on the outfide

of the glafs, which is obferv’d when the air has not been pump’d
PARTT, D out.
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cut. Then turning the cock {o as to re-admit the air gently into
the globe during its motion, the light was broken and interrupt-
ed, diminithing gradually, till at laft it appeared only on the out-
fide of the glafs, where it was accompanied with attra&ion.
Does it not appear that the external air, by its cle@ricity, at firft
drives back the cledric effluvia of the glafs, which go then to
the infide of the globe, where there is the leaft refiftance? For
we obferve that as the air comes in, it repels the eledtric effluvia,
that go inwards no longer when all the air is come in. If the
fa@ be {o, as the experiment {hews, is not my conjecture proved,
viz. that the air is ele@rical?

In the reverend and learned Dr. Haless Vegetable Statics,
feveral of his experiments thew, that air is abforbed, and lofes its
clafticity by the mixture of fulphureous vapours, fo that four
quarts of air in a glafs-veflel will, by the mixture of thofe efflu-
via, be reduced to three. Will not this phanomenon be ex-
plained by the different eledricity of fulphur and air? The eflu-
via of fulphur, being electric, repel one another: and the particles
of air, being alfo eledtric, do likewife repel each other. But the
air being an electric of a vitreous ele@ricity, and fulphur of a refi-
nous cle@ricity, the particles of air attrac thofe of fulphur, and
the Moleculz compounded of them, becoming non-elediric, lofe
their repulfive force.”

The judicious reader may, of himfelf, apply this paflage to the
north-light; and perhaps, by a mature difeuffion of it, ftrike out
cleaser ideas of that phanomenon, than I can develop, who only
undertake to fet down a few things, which have occurred to me.

The terreftrial globe, together with its atmofphere, may be
confidered as the glafs-globe of the ele@rical machire. Upon
the air being exhaufted, and the globe whirled about with velo-
city, there appears within it a purple flame, and this is the co-
lour of the north-light; now this flame muft be the wther igneus.
Upon the re-admiffion of the circumambient air, efpecially if thick
and damp, the acid or wthereal fire within is expelled, and ho-
vers for fome time on the upper furface of the glafs, till, mingling
with the air, it is diffipated, and extinguithed. Now this feems
to intimate to us, that the north-light obferved towards the pole
or axis of our carth, does not only owe its origin to the mther,
but is the very wther itfelf; which, being aggregated, gives way to

the
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the impreflion of the humid air, and mounts and floats above
the clouds, whofe motion likewife renders it variable. Whilft the
air is dry, whether by the frofts of winter, or the heats of fum-
mer, no north-light is to be feen. But upon the weather’s begin-
ning to break, ecither by a thaw after a tharp froft, or by rains after
heat, and when thefe are preceded by damp exhalations, the
north-light breaks forth, as a certain prognoftic of the change.
For thefe exhalations have then nearly the fame effe@ in the
atmofphere, as the aforementioned intrufion of the air into the
glaB-globe; propelling upwards the lighter wthereal air, when for
a time it appears like the purple coloured fluid ifluing from the
glafs-globe, il it is diffipated, or mixed again with the ambient
air. It is further obfervable, that the ajr near the poles is far
more denfe, and comprefles more vehemently,  as being repelled
with lefs violence, than that in the middle of the globe, where
the centrifugal power operates with a more direé and immediate
force #,

Should this hypothefis, as indeed I know of no better, be ap-
proved by fuperior naturalifts, it will afford a very ready folutiqn
of a difficulty, which clogs all other {yftems; namely, It is well
known among thofe people of the north, who have the beft op-
portunities of obferving thefe lights in  the air, that the general
region of them is not due north, but rather in the north-weft
quarter of the fky. TIs it atked how this comes to pafs?
be anfwered, that as the ignorant imagine the fun daily to run
from eaft to weft, the more intelligent know, that, on the con-
trary, the earth daily revolves from weft to caft; thereby on one
fide a rarefaction may be caufed in the air, and on the other a
condenfation, It is likewife obfervable and confonant to this,
that from fun-fet to a little paft midnight, the Aurora borealis is
ftrongeft, and to the beft of my knowlege not towards the
morning.  Let others who have more fagacity, inveftigate this
matter farther,

I muft afk the reader’s pardon for dwelling fo long on this
particular, though I am not without apology, fince it appertaitis
avitate aeris tollit, cum in eam fub
Quamobrem pondus atmofpherz fupra

pe polos maximum; quemadmodumob-
Perr. van Mufchenbroek, Elementa

it may

*In locis polaribus vis centrifuga nihil de gr
ZEquatore directione perpendiculan agat.
aquatorem debebit apparere minimum, pro
fervation aroscopica quoque evincunt,
Phyfice, Sedt

Parr L E
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to the phenomena of Norway, and of the north in general, and
thefe are more immediately my fubje&, than natural philofophy
in general; which, however, I flatter myfelf, may, in fome re-
{peds derive fome benefit from this work.

I cannot forbear adding, that the northern peafant, tho’ he
does not arrogantly pretend to inform wus, what the Aurora
borealis is, yet he is not fo ftupid as to imagine it to be fome
tremendous portent of wars, the deaths of princes, and other
direful events, whicli has been the interpretation of thofe lights,
even till modern times, when they have been feen in Franc 5
Spain, and Italy, and been made ufe of to circulate a general
terror and anxiety, very feldom as the omen of any happy event.
Yet a fignal inflance of the latter happened even in Norwa

I s
and no longer ago than . the middle of the laft century; which,
among other things thews, the north-light formerly not to have
been fo very ufual even here, or not fo well known. But one
extraordinary circumftance is, that the perfon who interpreted
this light as an omen, was a profeflor of phyfics and mathema-
tics, who, in the middle of the laft century, was firmly perfuaded
of having feen an apparition, which probably was no other than
the north-light; and this apparition revealed to him the impor-
tant and happy revolution, which, within three years after hap-

ened in this kingdom, when the government was chanoed into
P ) g =)
an independent hereditary monarchy *,

* The authority to which I can appeal for this, is in J. . Feuftkin
ceum Heret. Fanat. p. m. 658 in thefe words: * A few years fince died here in
Kemberg, in his 92d year, our lcarned and experienced phyfician Ambrofe Rhodes,
who, whilft profeffor of natural philofophy and mathematics, ac Chriftiana in Nor-
way, predicted from the appearances which were obferved at Eger in Norway on the
1ft of Auguft, 1657, that Frederic III. who was then on the throne of Denmark,
would be invefted with an unlimited fovereignty, and that the kingdom
clettive, would be thus made heredit: An account of his thoughts and inferences
from this phaznomenon, he drew up in writing at the prefling requeft of Jens Bil-
kens, chancellor of the kingdom. I muft own that fome particulars in it are very
aftonifhing, and appear fo even to the celebrated C. S. Schurzfleifch, who in his
Latin letters (which are very well worth reading) mentions it in the fol!owing man-
ner. “ Memorabile cft in vicino oppido Kembergenfi, medici et mathematici non in-
glorii judicium de oftento quodam in Norvegia vifo, unde oivit Regi Dania:

Friderico III. plenam et hareditariam poteftatem, quod eventus An. 1660, appro-
bavit.”

g’s Gyna-

ore
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8 R CUE:IV:

From the light, which is the firft obje& of perception in the
air, I proceed to its heat and cold. The degrees of thefe, as
already obferved, are very various; and this not only from the
annual viciflitudes of the feafons, but in the very fame feafon,
and on the fame day, the variablenefs is greater than ftrangers can
well conceive to be poffible. T fhall the rather enlarge on this re-
markable phenomenon, as it is a manifeft argument of the power
and wifdom of the Creator, and his tender care of his creatures *.
On the eaft-fide of Norway, or from the frontiers of Sweden to
Filefield, that is in moft of the provinces, the winter’s cold gene-
rally fets in about the middle of O&ober, lafting till the middle
of April, or, according to the computation of the peafants, from
Calixtus’s day to that of Tiburtus, when the air is here as
cold as at the extremity of the temperate zone. The waters
are frozen to a thick ice, and the mountains and valleys covered
with fnow. I fhall hereafter produce fome inftances of the ex-
treme intenfenefs of the cold. However, this is of fuch impor-
tance to the welfare of the country, that, in a mild winter, the
peafants, who live among the mountains, are confiderable fuffer-
ers; for, without this fevere froft and fnow, they can neither con-
vey the timber they have felled, to the river, nor carry their corn,
butter, firs, and other commodities, in their fledges, to market-
towns, and after the fale of them, carry back the neceffaries they
are there fupplied with. I muft here mention a wonderful in-
ftance of the divine ceconomy, which I thould hefitate to commit
to writing, did not thoufands of witnefles confirm it: when the

* According to the common opinion, and even the pofition of Ptolemy’s Geogr:
cap. viii. countries equally diftant from, or equally near to, the line, fhould have
equal cold and heat. But that this is not the cafe is proved by Profeffor Kaeftner in
hisExplanation of Dr. Halley’s method of calculating heat, Hamburg Magazine, tom.
iii. p. 426; bus none of the inftances adduced by him are fo clear as what might
have been brought from the natural ftate of Norway, had he been acquainted with
it. The true caufe of the want of heat, in the northern countries, is the vicinity
of that part of the globe to the pole; the folar rays there falling more obliquely
and, confequently, not afting with fuch force as near the line, where they fall in
more perpendicular directions. The other caufe, moft current among the ignorant,
namely, the greater diftance of the fun, can occafion no great difference, if we con-
fider the vait diftance of the fun from the earth, confifting of fo many millions of
miles; for this being confidered two hundred miles, more or lefs, cannot be fuppofed
to affect us, at leaft not in any degree; efpecially as we know, that the fun is fartheft
from the earth in the heighth of fummer, and neareft it about Chriftmas; but it

then defcends fo very low, that, from the obliquity of its rays, it gives lictle or no
heat. d
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winter rages with fuch feverity in the eaft parts of Norway, that
all the frefh-waters are frozen, the lakes and bays are open on
the weft-fide, though lying in a dire@ line with the eaftern parts;
the air is mifty and cloudy, and the frofts feldom are known to
laft a fortnight or three weeks. In the center of Germany, which
is two hundred leagues nearer the line, the winters are, generally,
more fevere, and the frofts fharper than in the diocefe of
Bergen, where the inhabitants often wonder to read in the pub-
lic papers, of froft and fnow in Poland and Germany, at a
time when no fuch weather is felt here. The harbours of Am~
fterdam, Hamburg, Copenhagen, and Lubeck, are frozen ten
times oftener than ours ; for, with us, it is generally known
not to happen above two or three times in a whole century §
and, which is yet more extraordinary, when the harbour of
Bergen is frozen, the Seine, at Paris, may be concluded to be
in the fame condition. Thus our winter at Bergen is fo very
moderate, that the feas are always open to the fifhermen and
mariners; and it is {eldom that the bays and crecks are froze
over, except thofe that reach far up the country towards Filefield,
where they meet with keen and dry north-eaft winds, blowing
from the land *. In the other parts, towards the weftern coaft,
it is but feldom, as has been before noticed, - that any hard
winters, or lafting frofts, are heard of, though travellers, who per-
haps come from, or beyond, Fileficld, about 20 miles eaftward,
fay, they have had fevere winters there for {fome time paft.

SYEE @RI LS Ve

This amazing difference is, according to the wife defign of the
creator, requifite for the well-being of the country; for, as I have
already obferved, the eaftern parts require a hard winter for their
fubfiftence, and a mild winter, and open weather is no lefs ne-
ceffary to the weftern parts, where the inhabitants chiefly main-

* As far as the 8oth, or 82d degree, the north-fea continues open apd n{\vigablc
both winter and fummer, except in_the creeks, and along the fhore, in Finmark,
Iceland, and Greenland, from whence the large mafles of ice being dcr_ached, are feen
to float in the fea. In winters of extraordinary feverity, when the Baltic is frozen up,
the fiwans, which otherwife are not to be claffed among t‘hc birds of this country,
tranfimigrate bither, to procure themfelves water, which they are rlu‘fe depnvgd of 3
and 1 have been credibly informed, that lthc few fwans, wlncll are ftill to be i_cen at
Syndfiord, and other places within my diocefe, were refugees from Denmark, in the

years 1708 and 1740.
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tain themfelves by their fea-fitheries. It is expedient for them,
that the fea. thould be open during the whole winter; for from
the middle of January, the herrings, skates, cods, &c. are chafed

by the whales towards the coaft, when the peafants fally out in,

multitudes from the creeks, into the fea, and thus get a great
part of their fubfiftance for the whole year; and feveral thoufands
of the northern peafants of both fexes, during January and Fe-
bruary, pafs the whole day upon the open fea, and only towards
the approach of night betake themfelves to their huts, in the
neighbouring iflands. This mildnefs of the winter is likewife
neceffary for curing and falting the fith, which in frofty weather
would be fpoiled and ufelefs: for if the fith thould freeze as foon
as taken out of the water, the falt could not penetrate into them,
being obftruéted by the ice; and if carried home and kept till
thaw comes on, they foon become flaccid and putrified at the
bone, and confequently unfit for ufe; a fufficient evidence of the
abfolute neceffity, and great benefit of a mild winter, to the weftern
parts of Norway.

SREIC T Vi

If it be farther asked, how is it poflible that nature can regu-
late herfelf by the neceffities of the inhabitants, and give them
frofts and thaws at the fame time, under the fame climate; I an-
fiwer, that it is no miracle, but purely the refult of the primary
natural difpofition of things. It is a general rule, that Norway,
from its fituation on the globe, muft have fevere winters; but
the exception from this rule lies here; the weftern fide of Norway
lying neareft to the great ocean, its air muft be fenfibly: milder,
the intenfe froft being warded off by the conftant intermixture of
warm exhalations, vapours, and mifts from the fea, which in the
lower region of the air, infenfibly diffolve the almoft imperceptible
tharp particles of ice that proceed from the north pole, or congeal
in the cold upper regions of theair, but are melted as fon as they
fall in with the warm vapours of the fea. That thefe exhalations
abate the natural rigour of the weather, cannot be doubted; but
whether they arife from warm fprings at the bottom of the fca,
continually boiling by means of the centrial fire; or if this be
denied, whether this ebullition be the effe& of leffer fubterraneous

Psrr L ix vul-
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vulcanoes refembling the mountainous ones on the furface of
the earth, it would not be pertinent hete to determine.

ooits Without entering into a prolix examination of thefe things, I

e thall only quote Woodward’s opinion on this head, ¢« There is

el o nearly uniform and conftant heat diffeminated throughou
the body of the earth, and efpecially the interior parts of it;
the bottoms of the deeper mines being very fultry, and the
ftones and ores there very fenfibly hot, even in winter and the
colder feafons; and ’tis this heat which evaporates and elevates
the water of the abyfs, buoying it up indifferently on every
fide, and towards all parts of the globe.” And, page 151, he
adds, « That the water refident in the abyfs, is, in.all parts of
it, endued with a confiderable quantity of heat; and more efpe-
cially in thofe parts where thefe extraordinary aggregations of
his fire happen. So likewife is the water which is thus forced
out of it, infomuch that when thrown forth and mixed with the
waters of wells, of {prings, of rivers, and of the fea, it renders
them very fenfibly hot.” Thus far Woodward.

It is fuficient that experience thews the countries remote from
the fea, tho’ neareft to the line, to be fubject to the hardeft win-
ters; and that among thofe countries which are acually encom-
pafled by the fea, none have lefs of the winter, that is of the froft,
ice, and fnow thereof, than thofe which lie open to the great
{ea, or the main ocean, the mild and warm effe@s of its exhala-
tions being moftly felt in winter, when they are moft copious,
having a large range in the atmofphere, which at that feafon is
lefs crowded by the folar rays. It is almoft inconceivable, tho’
certainly true, that the winter of the year 1708, {o remarkable
for its deftrucive feverity, was not remarkably different at Ber-
gen from the other common winters. And fo likewifc Ireland,
Scotland, and the Orkneys, all fituated towards the weftern
ocean, felt little of the extraordinary rigor of that winter; of
which more particular accounts may be read in the Englith phi-

lofophical

# To remove all doubts, which thofe who are not experimentally acquainted with
this fingular providence may entertain of it, I fhall confirm it by the following paf~
fage from Derham’s phyfico-theology, B. 4, C. 2. Of which defence againft the moft
fevere cold, (namely the warm exhalations from the fea,) we have lately had a con-
vincing proof in 1708, when England, Germany, France and Denmark, and even

the more foutherly parts of Italy, Switzerland, and other countrics, fuffered feverelys
whereas
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lofophical tranfactions * N© 324. In relation to this truth, a certain
French geographer muft be allowed to be in fome meafure rights il
though the affertion feems very fingular and unheard of, ¢ L’air Enpires e

5 i Princip. du
eft fort;doux en Norvegue, de (ortf que la mer n’y gele point, Vonde, par
et la neige y eft fort peu de tems.” i. e In Norway the air is ». p. 777-
very temperate, o that the fea is never frozen, nor does the fow

lie long upon the ground.
S SE G V] T
The cold

The aforefaid writer probably had his account from fome mog icos
d y : : 2
Norwegian, who was acquainted only with the weft fide of the L “"
country; for the defeription by no means agrees with moft of the
provinces, and efpecially all the eaftern parts near Filefield. The
intenfenefs of the winter is there extreme, particularly in the le-
vels on the mountains; which are far more expofed to the
feverity of the air than the valleys, and reach towards the upper
region of the atmofphere which is much colder than the lower,
as the reflexion of the fun is there lefs powerful, and the air
more rarified. - The ufual degree of the cold, efpecially in Janu-
ary and February, may be fufficiently conceived from hence, that
the largeft rivers, with their roaring cataradls, are arrefted in their
courfe by the froft, and the very fpittle is no fooner out of the
mouth, than it is congealed, and rolls along the ground like hail,
A farther inftance of the extreme cold, not unworthy notice,
efpecially as it raifes aftonifhment in foreigners, is, that no fooner
has a horfe dropped his excrements on the ice, than the balls of
horfe-dung move and leap on the ground: The caufe of this is
the fudden change from heat to cold, which occafions a viclent
confli&t, when the fharp and denfe air penetrates forcibly into
the lighter, and expels it *, It
whereas Ireland and Scotland felt very little of it, more than in other winters. But
it feems this is what ordinarily befal thofe northern parts, particularly the iflands of
Orkney, of which the learned Dr. Wallis gives the folluwing account, “ there the
winters are generally more fubject to rain than fnow; nor doth the froft and fnow
continue there fo long as in other parts of Scotland; but the wind in the mean time
will often blow very boifteroufly, and it rains fometimes, not by drops, but by
fpouts of water, as if whole clouds fell down at once, &c.” Likewife M. Lucas De-
bes, in his defcription of the Ferro iflands, affirms, < that the winters there are not
very cold, though they lie in the 62d degree of latitude; the frofts feldom lafting
longer than a month, and are withal fo moderate, that no ice is ever feen in an opc;
bay, nor are the fheep and oxen ever brought under cover.

* Of the fmall and piercing darts of ice, as they are called, which are particularly
fhot forth by the north, and north-eaft winds, the very learned Jens Spidberg, deaf

en
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It is neceffary to ufe great caution in providing againft fuch
weather, in which an unexperienced or unguarded traveller may
be deprived of his nofe and ears; it is particularly expedient to

P! 5 P YRS
cover the face, and for this the moft approved method is to fix a
piece of gaufe under the hat; which both retains the warm efflu-
via iffuing from the body, and keeps off the piercing air better
than would be imagined; allowing at the fame time fight enough,
to guide the horfe. Some now and then rub their faces with a
handful of fnow, as enabling it, better than by warmth, to bear
) g y bl
the cold; but in long journeys over the higheft mountains, where
2] % el Enc s
the air is much keener, and the winter quite infupportable, no
precautions would avail, without the convenience of the moun-
tain-Stoves, as they are called, which are kept at the public charge
for the repofe and warmth of travellers, Of the ncceffity of thefe,
and the impracicablenefs of the mountaingus and defart parts in
the winter-months, the Swedes afford a melancholy inftance;
and as the like is fcarce to be found in the hiftory of any age,
seversl thou- I fhall here give a fhort account of it. In February 1713, feven
fand Swede : ’ v )
perit in the thoufand, fome fay nine thoufand Swedith foldiers, together with
Eul their officers, perifhed in a moft deplorable manner on the
mountain of Ruden, or Tydal, which feparates Jempteland in
Sweden, from the Diocefe of Drontheim, without any other
enemy than the extreme cold; which furprifed them on the ridge
of that mountain, where nobody could come to their affiftance.
The affair happened in this manner:

In the autumn of the preceding year, this corps, which then
confifted of ten thoufand men, had penetrated into the country,
and appeared to have a defign upon Drontheim; thereby to clear
a paffage for the main army, which was at that time under the
command of the king in perfon, and had madé an irruption
near Frederickfhall, and to facilitate its farther progrefs into
of Chriftianfand, bears the following teftimony, ¢ It cannot be denied, that the air
towards the north is in winter-time full of innumerable particles of fnow and ice,
which are frequently fo large and fenfible, that when the wind blows frefh, they dart
into the face, and give it a pain like the fmart of a fwitch; and they are notonly felt,
but when the cold is very intenfe, and the fun fhines clear, thefe particles may be
vifibly difcerned, glittering like fo many little Stars.” And this accounts, why the
north wind is of a more penctrating coldnefs than any other, that in its paffage, it
fiveeps along the fnowy mountains of the north, and thus becomes impregnated, as

B it were, and loaded with thefe particles, or lamell nivez et glaciales, which among

us occafion fuch a fharp cold, ~Supplem. II. Actor. Vratisl. Art. 4. p. 71, 5
‘ ' > or-
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Norway, but the gallant Danith general Budde, who, in the laft
invafion of the Swedes, had done his country great fervice, made
fuch good difpofitions againft the cnemy, that they laid afide their
defign of attempting Drontheim, and cantoned themfelves among
the peafants, till the beginning of the year 1719 ; when, though
late, they received an account by exprefs of the unexpected death
of the king before Frederickfhall.  Soon after, advice coming
that Count Sponeck was in full march towards them, they had
orders to make the moft precipitate retreat over thofe defart and
lofty mountains; but juft as they had reached the frontiers of their
own country, ' they were overtaken by a ftorm, accompanied with
an extreme cold, and much fnow, which fo bewildered them, that
the greateft part of them perithed. = A company of two hundred
Norwegian {ledge-men, under major Emahus, which followed
them clofe to obferve their retreat, found the enemy dead upon
the mountains; fome fitting, fome lying, and fome in a pofture of
prayer, all frozen to death. How great their diftrefs muft have been,
may be judged from their cutting their mutkets to pieces, in order
to burn what little fuel they could raife from them. The generals
Labarre and Zoega were among the dead, but the generals Adler-
feld and Horn barely efcaped with their lives ; and of the whole
body only two thoufand five hundred, or, according to others, no
more than five hundred, furvived this dreadful cataftrophe *,

$'E C'T. VIIL _
*From this accidental digreflion I now return to the cold in prervaives

; A ; againtt the
Norway, which led me into it, and fhall thew, according to my ol

defign, that the wife and provident Creator has not left the inha-
bitants of thefe cold climates without a greater variety of preferva-
tives againft the weather, and more means of keeping themfelves
warm, than other countries afford. 1. The country abounds in
large forefts, affording them plenty of fuel, and timber for build-
ing ftrong houf?;s: 2, The wool of the fheep, and the furs and

* Whoever confiders this great lofs, which was inflicted by the hand of God, and
the many other defeats, particularly at Mofs, Frederickfhall, Ringerige, Crogftoven,
lid, and_ elfewhere, cannot but wonder that Mr. Nordberg, anhiftorian of great
merit in other refpects, thould in the fecond part of his life of Charles XII. affirm,
that the war was carried on with equal advantage, or rather on the Swedifh fide with
confiderable fuperiority. * Par I les forces de Charles XIL, furent affez egales 4
celles de fon ennemi. ‘11 fit trois campagnes en Norvegue avec un avantage affez
egal et méme avec fuperiorité.” An affertion without the leaft truth. But the cir-
cumftances of this laft war were never rightly underftood by foreigners.

Part L G {kins
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tkins of wild beafts, furnith them with warm linings for their
clothes, and good bed-covering: 3. The innumerable flights of
wild fowls fupply them with down and feathers: 4. The moun-
tains themfelves ferve them for fences, and retreats; their {fummits,
indeed, are unhabitable, on account of the cold and barrennefs ;
but the {helving fides, or interftices, efpecially where the expofure
does not face the north or eaft, enjoy weather that is at leaft
{upportable. But above all it is to be obferved, that even the cold
air occafions warmth in the bodies of men; its compreflive force
rendering the body more firm and compa, and fortifying it againft
external injuries: and thus the natural warmth is by the clofe-
nefs of the pores repelled towards the inner vital parts, and more
particularly concentrated in the ftomach; fo that the northern
people are known to digeft fmoked flefh, dried fifh, and other food
hard of digeftion, better than any other nations*®, In thort, in
this as in every other refpec, the ceconomy of the Almighty to-
wards his creatures is full of wifdom, goodnefs, and harmony. I
can even venture toaffirm, that were the Norwegians tempted by
any thing to change countries with the Italians, the winter’s cold
would: not be the motive to the exchange: for this is the leaft of
their complaints; and, for my own part, I cannot fay that the
cold here has ever been more painful to me than in other parts.

SECT IX
Greadeatin  After this account of the cold in Norway, it is proper to fpeak

Sy of the heat. Here I apprehend many would interrupt me with a
queftion, whether it is ever aually warm in Norway ?' T anfwer
from experience in the affitmative: for in the beft fummer-
months it is not only warm, but fometimes to fuch a degree, that
according to the vulgar phrafe, i may moke a raven gape ; and
perfons, who have been born and educated in hot climates, might
fancy themfelves fuddenly tranfported home. Particularly in this
prefent year 1750, on the laft day of July and firft of Auguft, the

* That the particles. of the atmofphere are more condenfed-near the poles, and
confequently prefs more forcibly. on bodies, than in the expanded and rarified air of
hot climates, infomuchthat 1010 pounds of copper at Drontheim, weigh only 1000lb,

at Rouen, is demonftrated and explained by J. Rohault; Traité de Phyfique, Tom. 1z,

P.ur C. . § gi where: he alfo fhews, that the mercury rifes higher in Denmark
and Sweden; than in France and Italy.

2 heat
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heat ‘was fo exceflive, that M. Haar, minifter of Waas, and for-
merly chaplain in the Eaft Indies, declared he hardly ever felt
it hotter in that country ; tho’ I am inclined, partly, to impute
this, to the much ftronger impreffion made on the mind by prefent
fenfations, than by the recollection of any paft *.

The caufe of thefe violent heats (which however are but of .

{hort duration) may be partly derived from the valleys inclofed with-
in high mountains, where the rays being comprefied and confined,
the reverberation of them from all fides muft occafion fuch heats,
as were the fummer of any confiderable length, would bring grapes,
and other fruits and vegetables, to the like exquifite perfection as
in other countries. ‘The fecond, and which is the chief caufe, is,
that in the midft of fummer, the fun’s abfence below the horizon,
is fo fhort that there is no night, at leaft no total darknefs; con-
fequently neither the atmofphere nor the mountains have time to
cool, but offten retain part of the heat of the preceding day; and
if the general opinion of naturalifts, that a mineral foil emits ful-
phureous and hot effluvia, be true, this may come in for a third
caufe of the heat, the country being almoft every where full of
mines.

21

There cannot be a more decifive proof of the fummer’s heat Earyharvet.

in Norway, than that feveral vegetables, and particularly barley,
grows up and ripen within fix weeks or two months; which;
befides the great profit, is of very confiderable advantage to the
peafant, as it enables him to begin threfhing when hewill, which he
is often under a neceflity of doing very early. It is faid, that the
fame happens in Sweden within a much fhorter fpace, namely,
36 days; but this I mention only on the authority of the cele-
brated Olaus Magnus, who has the following paflage concerning
it, « Quoad Aquilonares hoc certum eft; in' plerifque agris Weft-
rogothorum, parte objecta meridionali plage, hordeum fpatio 36
dierum a femine projecto maturum colligi; hoc eft, a fine Junii ad
medium Augufli, aliquando celeritis” 4. It is certain that, where
nature has but a fhort time to work, flic accelerates her opera-

¥ It appears, that in the countries lying, far notth, the great length of the days
often renders it warmer thanwith us. Wolffius’s Phyfic. Part. 11. Chap. virr. p: m. 180.

T On my vifitation in the year 1750, I faw at Indwigen, in Nordfiord, barley

ripe and mowed on the 2gth of July. Of the vegetables of the country I fhall here-
after fpeak more at large..

tions,
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tions, and aéls with greater energy. In our northern gardens, it
is indeed feldom that the winter fruits can attain to their proper
maturity; but thofe of the fummer keep pace with thofe of Den-
mark, where ftrawberries, cherries, and the like, are ripe fo early
as the firft of July. Counfellor Carbiner has more than once had
ripe figs, in his garden at Bergen ; and in Chriftiana, M. Wilfter,
an apothecary, has feveral years brought grapes to a degree very
litdle thort of perfe& maturity.

S E CT. X,

Falfe notions  From thefe inftances, I prefume, foreigners will have the can-

of foreigners

concerning 4o to admit, that however natural and lafting the cold may be
he air i 5 2 . o

Noriayllt i Norway, yet the impartial Sovereign of nature has not fo

far neglected us, but that we may pafs our days agreeably’; efpe-

cially, if it be confidered, that what the climate of Norway de-

nies, it abundantly compenfates in other advantages; of which I

fhall hereafter have occafion to adduce feveral proofs, partly in

praife of the Creator, and partly for the information of foreigners,

and the confutation of that very falfe idea, which, even in my

own country, men entertain of the rigorous and unpleafant cli-

mate of Norway ; which is feldom mentioned but with a com=

miferation, of which it is not a prefling obje&. But no conceit is

more abfurd than that of Simon Patrick, a native of England, and

in other refpecs a writer of great learning and worth; who repre=

fents a Norwegian as one who had never feen a rofe(which is a very

common flower in Norway) and was afraid to touch it, imagin-

ing it to be fire *. Who would have thought, that an European

could be fuch a ftranger to Norway, and an Englithman too, who

ought to know it better from the equality of its fituation with the

North of Scotland, this”being nearly in the fame degree of lati-

tude with the bifhopric of Bergen ; not to mention the frequent

* This paffage occurs in a piece of his, in which he inftru@s and cautions a friend

againft lukewarmnefs and apoftafy from the Chriftian religion. His words are to

the following import: “ The poor Norwegian, as hiftory informs us (I afk what

hiftory ?) was afraid at the firft fight of a refe to touch it, being apprehenfive of

burning his fingers ; he was aftonifhed that trees, as he imagined, fhould produce

flames and fiery flowers ; he moved his hand towards it to warm himfelf, but could

not be prevailed with to touch it; but as he was over-joyed to be delivered from fuch

a grofs miftake, being afterwards brought not only to touch but to fimell this inno-

cent flower, which at firft appeared to him to be a fire, fo it will be with us, &c.”

And juft fo would it have been with the worthy author, had it been his fate to have
come to Norway, and there to have feen the rofes growing every where,

voyages
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voyages of the Englith to Norway, fome of whom are very well
pleafed to fettle there ; or the conftant voyages of Norwegians to
England, who, if the trade would turn to any account, might fur-
nifh the Englith abundantly with rofe-water.

S 0 KO el
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If the air of Norway be confidered in refpect to health and quiieorite

ficknefs, particularly as to the natives, it will appear to be pure «
and falubrious from many inftances of perfons of a very ad-
vanced age, cfpecially among the peafants. Mr. Jonas Ramus,
in his Chorographical Defcription of Norway, is of opinion that
a more healthy air in fummer is hardly to be met with any where
than in Norway; though'I muft confefs, that this varies accord~
ing to the fituation of places. The moft pure and kindly air, I
judge to be, in the middle of the country, efpecially about the
mountains, where the inhabitants have hardly an idea of fick-
nefs; unlefs it be hereditary, or contrated by intemperance. It
is reported, though I will not warrant the truth of it, that in the
vale of Guldbrand, which is regularly vifited by very falubrious
gales, efpecially in the parifh of Lafloe, there are perfons of fuch
an extreme age, that from a laflitude of longer life, they get
themfelves removed elfewhere in order to die the fooner ; that
farther in the province of Valders, and in other parts, meal may
be kept many years without being worm-eaten,’ or any other da-
mage; which amounts to a demonttration of the purity, whol-
fomnefs, and drynefs of the air. But on the other hand, on the
fea-coafts, and here in Bergen, I account the air to be lefs
healthy from the abundance of humid and faline vapours from
the fea, efpecially in winter, when the mifts and rain are more fre-
quent than clear froft; yet with the afthmatic, this moift ajr
agrees better than a finer or drier, which may be more piercing ;
a proof of this I had in an intimate acquaintance of mine, who
found his breaft and lungs confiderably cafed after his arrival from
Denmark, which T attribute to the air here, as more humid than
that of Copenhagen, tho’ the latter in winter is not without fre-
quent fogs and rains *,

- * This may pofiibly be the caufe that a very dry air hurts confumpt; >
by too ftrong'a tenfion of their weak lungs, and by detaching and calrjr;':gp g‘gf’:()sé

Part L. Gorie
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Generally fpeaking, experience, the beft inftructor, fhews
the air in moft places of Norway to be pure and falubrious,
and even more {o than in many other countries, as perfons of re-
gular lives, all circumftances duly confidered, arrive in thefe parts
to the utmoft extent of the age of man. I fhall produce many

-memorable inftances of this hereafter, when' I fhall particularly

treat of the inhabitants of the country; and the fame is evident
from the yearly bills of births and burials, which, by his majefty’s
order, I tranfmit to Copenhagen. I fhall-here only mention, that
next to their plain and fimple food, the Norwegians owe their
permanent health and longevity more to their air, than to medi-
cinal arts and precautions; for medicine is very little underftood
here; the little we know of it is learnt from foreigners; and
whilft the lawyers are never at a lofs for clients, pra&itioners in
phyfic meet with very few patients.

It is only in the chief towns that phyficians are commonly to be
found, and there they are eftablithed with a public falary, as Pro-
vincial phyficians, and in general have but very little employment;
even in this populous city of Bergen, among thirty thoufand fouls,
(fome indeed carry the number higher, but I believe they are mif-
taken) there is but one, or at the moft two phyficians, and thefe
are found fufficient; whereas in a German city of the fame ex-
tent, fuch as Lubeck, or Roftock, ten or more may find an am-~
ple fupport. Norway, indeed, cannot be faid to be entirely ex-
empt from peﬁilential diftempers, for the Black-death, known
all over Europe by its terrible ravages, from the years 1348 to 50,
was felt here as in other parts, and to the great diminution of
the number of the inhabitants. T likewife find accounts of great
numbers of people of all ranks, fwept away in the years 1618,
1630, and 1654. But the picrcing colds of winter, and the
forms feem to be a divine difpofition for purifying the air, and
ftopping the progrefs of an epidemical difeale. .The 'like good
effe@ is produced by thunder and lightning, wh'lch diffipate the
fulphureous and nitrous particles in the air. It is a general no-
tion, that ftorms and tempefls are more violent here than elfe-
mp AR e
times obliged to fprinkle water up the air to moiften it, and when they breath, hold

2 wer cloth to their mouths. Hamburg Magazine, B. 1. page 38.
where,
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where, but in this T am inclined to think the found impofes on
our judgment, the noife and eccho of winds and thunder being
much louder among the lofty mountains than in the plain coun-
try.  This difference I have found, that fometimes, tho’ feldom,
thunder is heard at Bergen in the winter, doubtlels becaufe that
feafon of the year is, as hath been already thewn, attended with
very little pure cold, but rather with a raw air, and of courfe
with more rain than {now and hail.

)i DOk R S U

As to the humidity of the air, rains being fo unufually frequent Runs 2
ki . damps on the
at Bergen, and for fome miles round, as to be proverbial among weiide.

the Dutch; I apprehend the caufe may be derived not only from

the high mountains, there being in other parts of this diocefe Secanaych

. . . 4 gen, fig. 14
much higher mountains, with much lefs rain, but rather from the
many narrow valleys and crecks in the neighbourhood, which be-
come foon filled with their own evaporations as well as thofe
from the fea, and thefe are not foon difpelled by the wind or fun~
thine, except in the heat of fummer, when the fun has fufficient
power to draw them up into the open air above the fummits of
the mountains, there to be feparated and difpelled by the wind.
Whereas, on the contrary, in other feafons of the year, when the
power of the {olar rays is weakened, the vapours cannot rife to any
confiderable height above the horizon *. Hence we fee them hover
like rain-clouds, and reft not only on the tops of the mountains, but
often hang about their fides, infomuch, that the top may be clear,
and the middle of the declivity be covered with thefe rain-clouds :
afid when travellers or peafants happen to be furprized among them,
which is a common cafe, their fight is fo obftru&ed, as not to fee
their way; they breath with difficulty, grow wet and cold, and un-
* If the old opinion, of the fun’s exhaling the vapours upwards, fhould not prevail
againft the new, which holds, that fmall veficles of air are impelled upwards, and
being lighter than the lower air, float in it. Wolfi’s Phyfic. Cap. v. Seét. 247. Yet
my conje€ture on the rain at Bergen ftill keeps its ground ; for the eminent naturalift
juft cited, allows that the winter-vapours are heavier, and as fuch fink lower into
the atmofphere, or cannot afcend fo high, the teguments of their fmall veficles be-
ing then condenfed, fo that the effect produced is the fame. His words are, Set. 254,
¢ The vapours being rarified in the heat of fummer, they then rife to a great height
in the air:” Again, “ the groffer vapours, having a thick tegument and a fmall ca-
vity, are heavier, and remain in the lower region of the air, this being of 2 more

denfe nature than the upper; thus in winter, the vapours being condenfed by the
cold during that feafon, remain in the lower parts of the atmofphere.
lefs
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lefs they fpeedily reach the open air their health is endangered. Thefe

rain-clouds are like fpunges fwelled with water, and on any prefx
fure, or when driven againft the mountains, difcharge their waters
in heavy rains, and caufe that conftant humidity*. On this ac-
count, indeed, Bergen is not o pleafant to live in as feveral other
places in Norway are ; and the women, who feldom have the ufe
of coaches, are in all weathers obliged to wear a woollen or filken
black veil over their heads, whilft the men fecure themfelves from
the rain by rain-hats, made like umbrellas.

SuELG, T XTI,

As one of my chief views in this work is, according to my
fhallow knowledge and infight into the harmony of things, to
thew that all the works of God are full of loving kindnefs, I
muft here obferve that the moift and rainy weather, which pre-
vails all over the weftern coaft of Norway, but chiefly about
Bergen, is excellently adapted to the neceflities of the country,
and in feveral refpects contributes to its welfare. Firft, it is of
great benefit to the countryman in his corn and hay-harveft, for
the thin furface of earth on the high rocky mountains, which
line the weftern coaft, requires a great deal of moifture, other=
wife it would not yield even grafs, and much lefs would it
produce corn; it would literally anfiver to ‘the parable of the
feed, which fell on a rock and withered away, becaufe it lacked

* Edward Dapper, in his voyage to Africa, page 56—58, thus accounts for the
heavy rains in Ethiopia, which caufe the famous inundations of the Nile, * the fun+
beams, fays he, exhale the vapours ; afterwards the middle air, which is cold, and
adheres to the cold fummits of the mountains, diffipates the clouds which the north-
wind has aggregated, or difcharges them in rain.” ‘What this writer attributes folely
to the north-wind, profeffor Kraft, on better grounds, judges to be an effeét of that
attraction which is moft difcernible on high mountains, but in fome meafure affeéts
the whole globe, which revolving like a wheel, has an attractive power: His words
are thefe, * I have often obferved in fair weather the high mountains to be covered
with a thick cloud, as foon as there is the leaft hazinefs in the air, and from hence
it is that in mountainous countries, the rains are both more frequent and more vio-
lent, than in a champain country.” The fingle caufe of this, is, the attraction of the
mountains, for the attraltive power of large mountains, may in fome meafure be
proportionate to the attractive power of the earth; therefore when neither of thefe
‘attra@ions are impeded in their operations, and the proportion is adjufted, the di-
retion in which a particle floating in the air moves towards the mountain may be
determined. This is proved from the ingenious obfervation made by Meff. Bou-
ger and de la Condamine, on a mountain called Chimborago, in Peru, when their
plummet was by the mountain drawn. afide from its perpendicular direction. The
iprings found on the tops of mountains are produced by this attraétion; and as many
particles of matter as are feen in conneétion, fo many inftances are there of this at-
traltive power. Reflections on the Newronian and Cartefian Syftems, by profeffor
Ksaft, in Adtis Soc. Hafnienf. Tom. 11x. p. 284. fq.

I _ motflure
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mgifture. ‘Thus thefe deficiencies, in refpec to vegetation, are fup-
plied by the rain which continually moiftens the little earth
we have. Indeed, in moft places, the rain would not be fufficient
without the maffes of fnow on the tops of the mountains, or
when thefe are wanting, the many pieces of flanding-water on
their ridges, which fometimes by fubterrancous oofings, fome-
times by gentle ftreams, thoroughly water the earth, and afford a
conftant refrefhment to the parched fides of the mountains.
Whereas, in the vale of Guldbrand, and other parts where the
rains are not fo frequent, and the mountains not fo fteep or
thick fet as here, the water is conveyed into the fields by trenches,
and thrown upon the cultivated ground with thovels, as is prac-
tifed in Perfia, and other hot countries. A fecond benefit of this
wet and rainy weather, efpecially when calm withal, and chiefly
in {pring, is, that it gives fithermen the advantage of larger
draughts; for in clear and open weather the herrings, fkates, &c.
which are every year taken here, and in Nordland, to the amount
of many tuns of gold, are generally fhy of venturing near the
thore, and into the bays, but in rainy or hazy weather, the fifher-
men meet with numberlefs thoals of them.

STEC T XTIV,

In the preceding articles, I have thewn the diverfities of the nor-
thern air, in refpeét to cold and heat; froft and thaws, both in
thofe provinces which are equidiftant from the line, and in the
eaft and weft parts of the country, and it is the fame in refpe&t
to fogs and rains. Filefield ufually makes a very remarkable dif-
ference betwixt us and our neareft eaftern neighbours, in the pro-
vince of Valder, infomuch that when it is foul weather with them,
with us it is fair, and {o vice verfa. The courfe of the air, when
impelled againft the higheft mountains, is checked, for it feldom }
afcends to pafs over them. Of this I was an eye-witnels in my Diverfy of
return from Chriftiania in 1749, when travelling on the 24.thl‘1::rartsh:<:n:ingu-
of June over the higheft part of thofe mountains, T obferved oier.
thick rain-clouds hanging over Valders, which we had left,
and where it had been rainy for feveral days ; upon the hill
we had a little fleet, but in the valley of Laerdale, where

we arrived at our defcent from the mountain, the weather was

Part I 1 warm
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warm and dry, and had been {o for a confiderable time before.
But this cafe is common to Norway, with other mountainous coun~
tries, which I fhall here take occafion to illuftrate by fome parallel
inftances: We are informed *, that whilft the fummer feafon lafts,
from cape Comarin to the coaft of Coromandel, it is winter during
that time, {rom Diu to the aforefaid cape. In like manner, on one
fide of the mountain called Gates, or Ballagates, the fields are
cloathed in their verdure, and the country appears in all the
gaiety and luxuriancy of fummer; whilft, on the other, it is co-
vered with fogs and rain, Something fimilar to this is alfo ob-
ferved from Ormus to Cape Rofalgate, where the fhips may har-
bour and enjoy the moft delightful weather imaginable, whereas
beyond the cape they meet with hard gales, rain, &c. A further
account of thefe remarkable particulars the reader may meet with
in Paul van Caarden’s voyage to the Eaft Indies.

SEC T, XV.

From the confideration of the rain, Iam naturally led to fpeak
of the fnow, efpecially as both are the fame in {ubftance, differ-
ing only in texture and figure, which depend on the warmth or
coldnefs of the air, as I myfelf experienced in coming down a
mountain, where, till about half way, we had fnow, but a little
tower the flakes of fnow were melted into drops of rain. Now in
Bergen thefe fnows feldom lie long; for it muft be a very extraor-
dinary winter, when the fledges are ufed a fortnight fucceffively ;
whereas in the other northern provinces the fnows are very thick and
lafting, and lic long; and on the fummits of the mountains, or
in the cavities far north, which are inacceffible to the fun-beams,
the fnow lies throughout the whole year; and the contraft be-
twixt the lively verdure of the fields and the gliftering whitenefs of
the mountains is not difagreeable. The upper region of the air,
(where the atmofphere being thinner than near the earth, the
fun-beams are lefs intercepted and reverberated) is always ex-
tremely cold, even in the warmeft countries. This is the cafe in
Switzerland and Italy, and even in Perfia, according to Taver-

* Concerning this I refer the reader to the northern voyages with Mr. Robert
Boyle’s Inftructions for travelling lWi[.h advantage, ylhere we find d}e above obferva-
tions on the difference of the air in hot countries at a-fmall diftance from each

other, ;
2 nier,
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nier; and in Ethiopia, according to Ludolph and others, the tops
of the mountains, as here in Norway, are covered with fnow both
in winter and fummer. In fome places far north the undermoft
lays of fnows, by long lying, turn to a bluifh ice, called in our
language, Jifbrede, which fometimes {lides down to a confiderable
diftance over the lower grounds, to the no {mall detriment of the
peafants. In Juftedale, which lies high among the mountains,
one of thefe Jifbredes, detached from an ice-mountain, deftroyed
fome farm-houfes and lands, and further damage is yet to be ap-
prehended %,

However, both here, and in other parts, efpecially in the
eaftern, the fnow is highly beneficial to the peafants, partly in
forming a paffable road in the winter, without which all traffic
and intercourfe with the champaign country would be cut off ;
yet here they are often obliged to put on their Truviers 4 (a kind
of fnow-thoes, broad and round, made of withies, for keeping the
feet from finking in the {fnow) and fometimes they muft even be
put on the horfe’s hoofs. Another contrivance for travelling on
the fnow are fkies, or long and thin pieces of board, and fo
fmooth, that with them the peafants wade through the fnow with
all the expedition of fhips under full fail. In war time a corps of
4 or 600 of thefe fkie-men are very ferviceable as light troops,
for reconnoitring, procuring intelligence, or for any fudden en-
terprize 5 no place being inacceflible to them, and they being
always fure of coming upon the enemy by furprize. The fnow
alfo improves the fertility of the foil, and is fuppofed in fpring,
to anfwer the ends of manuring ; it likewife ferves for a fence
and fhelter againft fevere colds and winds. When the fnow is
not off the ground early enough in the fpring, for the hufband-
men to begin the work of that feafon, they fpread over the fnow
a kind of rich black mould, which, in a few hours, entirely dif-
folves it. But, on the other hand, the peafants are often fufferers
by the fnow, which, when it falls in great quantities, and lies

* Nix jacet et jaCtam nec fol pluvizq; refolvunt.
Indurat Boreas perpetuamq; facit. Ovip.

+ Some entertaining accounts of thefe Truviers, or fnow-fhoes, which in other
parts are alfo cal{ed Rackets, are to be feen in Hennepin, Tom. 11, cap. 27. and in
the feveral hiftories of the countries and pations of America,

long
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long on the ground, deftroys thoufands of young trees: like-
wife when it falls late in the fpring, and after the trees begin to
put out their leaves, wifich, however, happens very rarely, fome
trees, and efpecially the alders, wither and die; a prognoftic of
which is the leaves turning to a brownifh hue. It has been known,
and particularly in the year 1742, many people were eye-witnefles
of it, that a fpecies of black maggots fell along with the fnow, |
whereby extreme damage was done to the grain and pafture. But
among the mifchiefs occafioned by fnow, the greateft are the
Swowfull. Snee-fkreed, or Snee-fond, that is, when a mafs of fnow, falling
from"a precipice, overwhelms both men and cattle, overfets boats
in the lakes *, and, which is but too often the cafe, demolifhes
cottages and houfes, infomuch that even whole villages are born
down, cruthed, and totally deftroyed ; but this laft calamity is
rather an effe& of the incredible violence of the wind, dri-
ving on the mafies of fnow, when they begin to give way, than
of thofe maffes themfelves, houfes having been fcen to fall fome
feconds before the fnow had reached them. Thefe fnow-falls are
of two kinds; the firft, when in frofty weather the light fnow is
fuddenly fet in motion, and in its progrefs fcattered over all the
country, which the peafants call Meel-fond, and is not attended
with fuch damages as the other, which is known by the name of
Kremfond; thefe happen, when by the mifts and rains in {pring,
the fnow, which by moifture is eonfolidated, falls in' a mafs,
which, tho’ flower in its defcent, leaves fironger impreflions on
the fides of the mountains, bearing down every thing in its way,
even the ftrongeft new buildings.
Awdeps- By afnow-fall of the firft kind, a whole parith, fituate between
g Quindherret and Hardanger, a century.or two ago (for the pre-
cife time is not certainly known) was wholly covered, and fo re-
# Thefe accidents it feems are not unknown in Switzerland : ¢ Souvent il tombe
du haut des montagnes des maffes de neige prodigieufes, que les allemans appellent
Lawinen et les Romains Avelanches, qui tombant avec impetuofité, font un bruic
auffi grand que celui du tonnere. Non feulentent elles enveloppent gens et betes,
mais elles entrainent et emportent des arbres et des maifons entieres. Le poete Clau-

dien qui vivoit au iv fiecle, nous apprend qu’on connoiffoit deja ces chofes de fon
tems :

— multos haufere profundz

Vafta mole nives, camque ipfis fzpe juvencis
Naufraga candenti merguntur plauftra Barathro ;
Interdum fubitam glacie labente rwinam

Mons dedit, &c. Delices de la Suifle, Tom. 1. p. 27.

manis
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mains to this day; the fiow which had thus fallen from the ad-
Jjacent mountains, not diffolving the year after, was further gra-
dually increafed, and hardened by lying, the fituation being high,
and hemmed in among the mountains. Many lives were loft, in
this difafter, of which no memorial would remain, were not the
truth of the ftory, which was at firflt much doubted, ftill con-
firmed by feveral utenfils, as fciffars, knives, bafons, &c. brought
to light by a rivulet which runs under the fnow; an inconteftable
evidence that this fpot was formerly clear of fnow, and inhabited.
Such difafters, God be-praifed, are feldom heard of; and the per=
petual faows which always cover the fummits of the higheft moun-
tains, may, notwithftanding, be juftly faid to be rather neceffary
and advantageous, than abfolutely detrimental; and thus may be
reckoned among the bleflings of providence. Experience filences
all cavils on this head, the fnow being known, by age, to be=
come fo firm and indurated, that a horfe’s fhoe makes no impref-
fion on it; and as it yields very gradually to.the fun, it is thus {par-
ingly difpenfed for the daily benefit of the inhabitants beneath,
except in a damp foutherly wind, which penetrating the fnow,
the mountains pour down whole torrents. - Thefe accumulated
fhows thus become conftant fprings for promoting vegetation in
the champaign grounds, and when thefe {prings are too early ex-
haufted, the grafs and corn inevitably fuffer, and are fometimes
withered for want of moifture. Another convenience of thefe cur=
rents, and likewife of their impetuous defcent, is, that they drive
great numbers of little mills, every farm-houfe * having its own
mill. A third advafxtage of them redounds to  the oxen, cows,
fheep, and goats, which in fummer are turned out upon the
mountains for pafture, where they are {o extremely tormented with
the heat, with gnats and mufketoes, that they run about regard-
lefs of danger, and in this frenzy many have loft their lives, fall-
ing down the precipices; this lays the peafants under a necef-
fity, where no fnow is near, of building theltering places for the
cattle ; but if any fnow-hill be in ﬁght, the cattle move towards

* Tn the eaftern provinces, which are lefs mountainous, the people not only la-
bour under a great fearcity of water, but in feveral parts, the mills are ac a great
diftance ; but this evil might be remedied, if hanging wheels were ufed inftead of
fixed ones ; there are but few places where a fufficient water migh: not be found for

shofe, which require fo much lefs than the others now in ufe. ;
Part I K it,
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it, knowing they fhall there be telieved by the coolnefs, which
it communicates to the air. A further remarkable inftance of di-
vine goodnefs in this cafe is, that juft as far as the fnow melts, and
runs from the mountains, the very beft grafs is obferved to grow,
and in the greateft plenty; its warm covering, fo far from being
an obftruction, both forwarding and improving it. Such are the
effeés of infinite power, wifdom, and goodnefs, even where at

firft fight they are leaft expe@ed.

S EIGT, [ XVI
Rregularand 1t will not be improper to fubjoin fome account of what I have
imegular ; St ;
winds. colleéted in my annual circuits, by my own experience and that

of others, relating to the winds in Norway. The winds which
moft prevail here at Bergen, and all along the weftern coaft, ‘are
the fouth, fouth-weft, and fouth-eaft, which laft is ufually called
the Land-South. And in moft winters, when on the other fide of
the mountain called Filefield, the north, the eaft, and north-eaft
winds ufually bring on and continue the hard frofts, - they feldom
laft a fortnight on the north of the mountains called Nordenfield,
towards the fea. Here we generally enjoy a foutherly wind, which
together with the warm vapours, are, as I have already obferved,
fubfervient to the provident end of the Creator, in keeping open
the fea for the fithermen, and warding off the feverity of the
winter, of which we have lefs than they who live in the middle .
of Germany; altho’, in exchange, we have rain and foul wea-
ther, which is not {o pleafant as a clear froft. It is feldom that
the wind here is dire@tly weft, it is generally fouth-weft, or fouth-
eaft, which fills the crecks with the fea-vapoursinabundance, which
afterwards, floating among the mountains, become rain-clouds. A
north, north-weft, and efpecially a north-eaft wind, are little
known here; but when they blow, they verify the words of Solo-
mon, zhe north-wind driveth away rain.

The eaft winds, which frequently come from the fhore, and
drive the watry clouds out of the creeks, are befides very tempe-
rate, and fo are accounted the moft falubrious winds, and are the
more welcome to us, as ufually caufing dry weather, but on the
contrary, fouthward, beyond the mountains, they commonly bring

rain. The inhabitants of the large province of Nordland, who,
¢ t8in
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in not lefs than two hundred barks, vifit Bergen every year, at the
fair and the affizes, and moft of whom have upwards of an hun-
dred leagues to fail, are often favoured with the north and fouth
winds, like regular trade-winds, though not fo infallibly to be de-
pended on. The wind which is, with the greateft certainty, ex-
peéted towards harveft, is the north-eaft, called Hambalkke, which
name it derives from the melting of the fnow at that time from the
fummits of the mountains; but there is al{o here, in fummer time,
and in a clear fky, another kind of a daily trade-wind along the
coaft, and in the crecks, known by the general appellation of
Soelgangs-Veyr, the weather of the fun’s courfe; and in North-
land, Soclfar-Vind (the wind of the fun’s courfe) the wind
then following the fun. Nic, Hartfocker attributes this alterna- Corjet.Piye.
g B : 1. Dife.11,
tive to the fun, which in the morning heats the coaft, and confe- ».és.
fequently rarifies the air, but on its declenfion in the evening, the
air cools, and confequently recovers its gravity, and being thereby
become heavier than the fea-air, its own weight carries it thither,
and occafions a kind of ebb and flood in the air, the fluid parts
hereof undergo the fame agitation as water *, A little before
noon in the fummer time, comes on a weft, fouth-weft or north~
weft breeze, and holds till towards midnight; it is called Hafgul,
{fea-cooler) as coming from the fea, and indeed it tempers the heat;
which otherwife in the creeks and narrow valleys, would be infup-
portable. Oppofite to this is the Landgul (land-cooler) or eafterly
breeze, which beginning at midnight, or two hours after, continues
till within two-hours of noon, when it ufually ceafes; towards har-
veft the land-cooler begins to get the afcendant, and the fea-cooler
to relax, and then the former is called the Korn-moen, i. e. Corn-
mother, bringing a fenfible warmth along with it.

Befides thefe regular winds, the coaft is fubjeét to Ficld-flagers iy

: ; orms.

(mountain {qualls) or gufts from the land, by which, without the

* To thefe viciffitudes of the fummer winds, which are in fome degree regular,
is applicable what Ariftotle’s difciples write of the Etefie, which were known in
Greece, “ Quod ad Etefias attinet, caufam harum ajunt effe refolutionem nivium
in hyberboreis fuppolaris regionis montibus, qua uti 2 folis radiis verberata atque
in exhalationes refolut, interdiu ventorum fuppeditabant materiam, ita noctu ditta
nivium refolutione cum fole quibufdam quafi induciis conftitutis, ventos partiter
filere cogebant.” Athan. Kircherus in mundo fubterr. P. I. L. rv. Set. 11. cap. rir.
p. 196. Likewife Dr. Arbuthnot in his Treatife of the Effects of the Air upon the
Human Body : ¢ The winds, when ftrong, correfpond to each other; but, when
‘they relax, they differ, as this proceeds from local caufes. It is alfo.clear that the

Alpine fnows influence the weather in England, as well as that at Zurich.”
utmoft
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utmoft precauﬁon a veflel is fuddenly loft in the fecurity of fine
and calm weather; for thefe blafts iffuing in a narrow and violent
current from the clefts of the mountains, or from the vallies, be-
hind a cape, or from the points of the high mountains, and being
violently impelled againft an oppofite mountain, this reverbera~
tion caufes a kind of hurricane in the air, which, for a time, may
deprive the unwary of his fight *,

But the real hurricanes, or whirlwinds, which arife, though
{eldom on the open fea, are known to be extremely dangerous to
thips, by their fudden and rapid vortex, which throws the fea
at a fmall diftance into fuch an agitation, that the water in drops
flies up into the air liké fmoke. The common people, from an
old fuperftition, call them Ganfkud, conceiting that a necro-
mancer, of Fin-lapland, has then fent out his Ganfly, as they
call it, to do mifchief; but the true caufe of the hurricane, is the
fudden explofion of a wind confined and agitated in a thick cloud,
which being impetuoufly difcharged upon the water, the furface
is feparated, and rifes up into the air like duft or fmoke,. and
hence, amongft us, this hurricane is very properly called Roeg=
flage, 1. e. fmoke-fquall.

1 fhall take this occafion to mention another wonderful phe-
nomenon of the air, which likewife proceeds from denfe, and vio-
lently agitated clouds, not as any thing new and unknown in the
warm climates, but as being, however, fomewhat rare, and by
experience very well known in the north. I mean the water-
{pout, or Trompe de mer, of whicha credible perfon, who fpent
his younger years atfea, gave me the following account ; that on
the wide fea, betwixt Shetland and Norway, he and his crew, to
their great aftonithment, obferved, in clear weather, and an eafy
breeze, a cloud gradually defcending towards the water, and in
the fhape of a funnel, or rather a {piral fnail-fhell, attrading from

- the furface of the fea a column of water of a confiderable diame-

meter ; and this fu@ion continued all the time they were in fight.
Some hours after came on a very violent rain, which, unqueftion-

* Whether it be poffible that a man and horfe may be carried forward by fuch a
whirlwind, and driven back by another ftronger wind meeting him, without any
damage to either man or horfe, muft reft upon the authority of a very credible
writer, Mr. Lucas Debes, in his Defcription of the Ifland Faro, p. 97.

% ably
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ably confifted of the water, which that fpiral cloud had a little
before exhaled from the fea *.

Filled with aftonifhment at the many and ftupendous works of Cosdfios
the Almighty (efpecially in the air and its phenomena) I clofe
this fubject with his own words in the xxxviiith chapter of Job,
verle 24, &ec. By what way is the light parted which [cattereth
the eaft wind upon the carth®  Who bath divided a water-courfe
Jor the overflowing of waters, vr a way for the lightening of thun-
der @ To caufe it to rain on the earth where no man is, on the
wildernefs, wherein is no man 2 To Jatisfy the defolate and wafle
ground, and to caufe the bud of the tender herd 2 fpring forth 2
Hath the rain a father 2 or who hath begotten the drops of the
dew @ out of whofe womb came the ice? and the hoary Jroft of
beaven, who hath gendered it 2

CHAPTER 1,
Of the foils and mountains of Norway.

Secr. L. Of the foil of Norway in general. Secr. 1L Several kinds of foils
as mould, clay, fand, turf, mud, &c. Sect. . Two kinds of mountains,
Secr. IV. Extenfive chains of vaft mountains, as Koclen, Seveberg, Dofre,

. and Filefield.  Secx. V. Many. Jeffer mountains in all the provigces.
Secr. VI. Deep and long cavities,  like fecret paffages, in fome mountains,
with conjectures on the origin of them. Sect. VIL Effest of the deluge in
diffolving and foftening Jubffances, which are af prefent of the hardet kind,
but appeor manifeftly to have been foft heretofore.  Sect. VIIL The origin of
mountains, rocks, and fialler flanes, deduced from the Joregoing argument.
Sect. IX. Detriment of. [o.many rocks and mountains to Norway. Swcr. X,
Advantages of them, according to the wife and bountiful defign of the Creator.,

SoE2C (F. b,
T HE diverfity which T have fhewn in refpe@ to the air, of the carth

b E : ! d foil of
light, heat, cold, rains, and winds of Norway, is no lefs Norway

Norway in

i i i : L
obfervable in' the various foils of the earth, in the mould, fand, ™

* Mr. Lucas Debes, p. 12, of his Defeription of Ferro, fays, that fuch a cloud,
amonft the Greeks, called Typhon, and among the northern people Oes, for it ab-
forbs the water, making a ‘deep vortex in the fea, drew up fome Jafts of "herrings,
and afterward dropt them on Kolter, a mountain about twelve hundred feet in
height, page 14. He imagines that it is thefe Oefes which in Norway ateract ftones,
flefh, mice, and, what is more remarkable, lambs, and afterwards throw them down
again; of which a further account will be given in its place.
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