V. 4n AccouNTt of the Hot SPRINGs near Rykum in Iceland :
Ina Letter to Dr BLACK from F0HN THOMAS STANLEY, Efg;
M.P. F.S5.A. A. Lonp. and F.R.S. Epin.

[Read Nov. 7. 1791.]

Dear SIgr, Alderley, Auguft 15. 1791.

Have been prevented hitherto, by various occupations, from
acquitting myfelf of a promife you received from me,
(I am athamed to think how long a time fince), that I would
fend you an account of the hot fprings in Iceland, from whence
the water was brought which you have lately analyfed. I have
trufted you would excufe a delay not altogether voluntary. It
will be now my endeavour to gratify your curiofity as far as I
am able; and to acquaintsyou with every particular, as well
concerning the {prings as the country near them, which I think
you may find in the lealt interefting.

We {faw many {prings in the courfe of our journey befides
thofe I am going to defcribe ; nor indeed are they confined to
the part of the ifland we vifited, but break out in every divifion
of it. For a general account of the moft remarkable, I refer
you to a letter, written by Dr Van TroiL, (the prefent Arch-
bithop of Upfal), to Profeffor Beroman, publifhed with fome
others concerning lceland in the year 1777.

THE defcriptions given by this author are {o accurate, that
it will not be in my power to give you much new information.

I
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I muft, in a great meafure, repeat what he has faid. It may
be fatisfaltory, however, to you to have his relations corro-
borated ; and fome further details, with an account of the
changes which, in a few inftances, have taken place fince he
vifited thefe particular {prings in 1772, may contribute to ex-
plain their hiftory, and the caufe of their very fingular appear-
ances.

You received two kinds of water, one from a {pring near a
farm called Rykum, and the other from the fountain known
by the name of the Geyzer, the moft remarkable in the ifland.
It rifes near the farm of Haukadal, about forty miles from
Rykum. They are both fituated in the S. W. divifion of the
ifland.

I suarL begin with a defcription of the country and the
{prings near Rykum, and of the firft view we had of them in
our way from Rykavick to Mount Hecla. Rykum is fituated
in a valley, which, on account of its fertility, and the ftrong
contraft it made with the dreary fcenes we had paflfed fince our
Iaft ftation, appeared to us with great advantage while we ap-
proached it. We had traverfed a country, feven or eight
miles in breadth, entirely overfpread with lava, and other vol-
canic matter. It was furrounded with hills, not fufficiently
high to be majeftic, and too rugged and too barren to be pleafing.
We were told by our guides, that, on a clear day, the fummits
of Hecla might be {feen above thofe which were immediately
before us ; but heavy and lowering clouds, which threatened
us inceflantly with a ftorm, concealed every diftant obje& from
our fight.

We faw many diftriéts in Iceland covered with lava ; but ]
do not recolle¢t one fo uncouth and defolate as this. No vege-
tation was to be feen but that of a few f{tunted bufhes of willow
and birch, growing between the crevices and hollows of the
lava, into which the wind had drifted fufhcient foil for them to
take root. We could difcover no mount or crater from whence

we
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we could conjeure, with any degree of probability, the lava
to have iffued. It extended round us like a fea; and it had
burft perhaps from fome part of the country it now covered,
while the fire to which it owed its origin, had efcaped with its
fhowers of cinders and afhes, from fome other orifice, and had
formed one of the numberlefs cones we could difcover amidft
the neighbouring hills.

Tue unpleafantnefs of our ride over this country was in-
¢reafed by the continual danger to which we were expofed of
our horfes falling. The road was no other than what the few
travellers of the country, as they pafled from their farms to
Rykavick, had tracked over the lava where it was leaft rough :
but even this was interrupted by many breaks and crevices,
formed by the cooling of the matter and the contraétion of its
parts.

To this uncomfortable fcene fucceeded the view of a rich
valley, opening into an extenfive green plain bounded by the
fea. A river was feen winding between feveral fertile mea-
dows ; and beyond thefe, the valley was terminated by a range
of high and bold rocks. But our attention was chiefly at-
traced by the clouds of fteam, which afcended in various parts
of the valley from the hot fprings, and by jets of water which,
from fome of them, were inceflantly darted into the air.

WE defcended into the valley by a road winding over the
lava, which, in one place, had flowed from the upper plain into
the country below. On each fide it had {topped abruptly, and
had thus formed a perpendicular wall, at leaft fixty feet high.

WE pitched our tents in a pleafant field, on the fide of the
river, oppofite to the farm, and not far from it, and at the foot
of the hills which bounded the valley. Several fragments of
rocks, which had fallen from thefe, lay fcattered round our fta-
tion. Thefe were entirely volcanic ; fome of dark blue lava,
not unlike bafalte; others of a yellow {ubftance; and again
others of a gray lava, mixed with a great quantity of white

Vor. IIL R glafs:
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glafs : But the moft curious confifted of an heterogeneous mix-
wure of various fubftances, cemented indifcriminately together
by fome operation, fubfequent to their original formation, and
fo ftrongly, that the rock was broken with difliculty by our
hammers. It confifted of pieces of black glafs, (a lava in all
probability much vitrified), and large pieces of a clofe, gray
lava, the cavities and pores of which were filled with zeolites
finely radiated. Some pieces of black lava, in parts compa&,
and in other parts {o porous as to approach nearly to a pumice
ftone, were mixed with the reft of the mafs. A mixture of
thefe fame fubftances, (the lavas, the glafs and the zeolites),
pounded in fmall grains, filled the f{paces between the larger
pieces, and connected the whole into a folid rock. The heat
(if heat it was) which had cemented thefe materials, had not
been ftrong enough to reduce any one to a ftate of fufion; for
the angles of the fragments were as tharply defined as if newly
feparated from their refpective original beds.

THE rocks from whence thefe different mafles have been de-
tached, lay heaped together in fo disjointed and irregular a
manner, that fome violent convulfion has evidently taken place
among them fince their firft formation ; but fimilar appearances
of diforder are to be feen in every range of hills in the country.
Regular ftrata are no where ro be met with. It appears as if all
this part of the ifland, at different periods, had been thrown up
from 1ts foundations.

TuEe valley is in this place fertile, and nearly half a mile in
breadth. It becomes more narrow towards the north; and it
is there rendered barren by heaps of crumbled lava, or other
rubbifh, brought down from the hills by the waters. Thefe
have the appearance of artificial mounds, and a great number
of {prings are continually boiling through them. Below the
furface, a general decompofition feems taking place; for almoft
wherever the ground is turned up. a firong heat is felt, and the
loofe earth and ftones are changing gradually into a clay or bole

of
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of various colours, and beautifully veined, refembling a va-
riegated jafper. The heat may poflibly proceed from a fer-
mentation of the materials compofing thefe mounds ; but more
probably (I thould conje@ure) from the {prings and fteam forced
up through them. The {prings muft have acquired their heat
at fome greater depth, from fome conftant, fteady caufe, (how-
ever difficult to explain), adequate to the length of time they
have been known to exift, with the fame unvaried force and
temperature.

SerINGs do not boil on or near thefe banks only. They
rife in every part of the valley, and within the circumference of a
mile and an half, more than an hundred might eafily be counted.
Moft of them are very fmall, and may be juft perceived fim-
mering in the hole from whence the fteam is iffuing. This,
trailing on the ground, depofits in {ome places a thin coat of
fulphur. The proportion varies ; for near fome of thefe {mall
{prings, {carce any is perceptible, whilit the channels by which
the water efcapes from others, are entirely lined with it for fe-
veral yards. Neither the water, nor the fteam from the Jarger
{prings, ever appear to depofit the {malleft proportion of ful-
phur; nor can the fulphureous vapour they contain be difco-
vered, otherwife than by the tafte of what has been boiled in
them for a long time.

Many {prings boil in great caldrons or bafons, of two, three
or four feet diameter. The water in thefe is agitated with a
violent ebullition, and vaft clouds of fteam fly off from its
furface. Several little itreams are formed by the water which
efcapes from the bafons; and as thefe retain their heat for a
confiderable way, no little caution is required to walk among
them with fafety.

THE thermometer conftantly rofe in thefe {prings to the 212th
degree; and in one {mall opening, from whence a quantity of
fteam iffued with great impetuofity, Dr WricuT obferved the
mercury rife, in two fucceflive trials, to the 213th degree.

R 2 {
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I nave already faid, that the ground, through which many
of the {prings were boiling, was reduced to a clay of various
colours. In fome, the water is quite turbid ; and, according to
the colour of the clay through which it has pafled, is red, yel-
low or gray.

Tue {prings, however, from whence the water overflows
in any great quantity, are to appearance perfeétly pure. The
moft remarkable of thefe was about fifty or fixty yards from
our ftation, and was diftinguithed by the people of the neigh-
bourhood, by the name of the little Geyzer. The water of it
boiled with a loud and rumbling noife in a well of an irregular
form, of about fix feet in its greateft diameter ; from thence it
burft forth into the air, and fubfided again, nearly every minute.
The jets were dalhed into fpray as they rofe, and were from
twenty to thirty feet high. Volumes of f{team or vapour
afcended with them, and produced a moft magnificent effe@,
particularly if the dark hills, which almoft hung over the foun-
tain, formed a back ground to the pi¢ture. The jets are forced
in rifing to take an oblique dire¢tion, by two or three large
{tones, which lay on the edge of the bafon.” Between thefe and
the hill, the ground (to a diftance of eight or nine feet) is re-
markably hot, and entirely bare of vegetation. If the earth
is ftirred, a fteam inftantly rifes, and in fome places it was co-
vered with a thin coat of fulphur, or rather, I fhould fay, fome
loofe ftones only were covered with flakes of it. In one place,
there was a flight efHlorefcence on the furface of the foil, which,
by the tafte, feemed to be alum.

THE {pray fell towards the valley, and in that direion co-
vered the ground with a thick incruftation of matter which it
depofited. Clofe to this, and in one fpot very near the well
itfelf, the grafs grows with great luxuriance.

WHERE the foil was heated, it was gradually (as on the
mounds) changing into a clay. But it was here more beautiful

than in any other place. The colours were more varied and
bright,
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bright, and the veins were marked with more delicacy. The
tranfition likewife from one fubftance into the other, was more
evident and fatisfactory.

To the depth of a few inches, the ground confifted of loofe
lavas, broken and pounded together, of blue, red and yellow
colours. The blue lava was hardeft ; and {feveral pieces of it
remained firm and unaltered, while the reft were reduced to a
duft. The colours became brighter as the decompofition of the
fubftances advanced, and they were changed at the depth of
nine or ten inches into a clay ; excepting, however, the pieces
of dark blue lava, which ftill retained {uflicient hardnefs to re-
it the preffure of the finger. Round thefe, (which appeared
infulated in the midft of the red and yellow clay), feveral veins
or circles were formed of various fhades and colours. A few
inches deeper, thefe alfo became part of the clay, but ftill ap-
pearing diftin@, by their circles, from the furrounding mafs.
The whole of this variegated fubftance refted on a thick bed of
dark blue clay, which had evidently been formed in the fame
manuner from fome large fragment of blue lava, or ftratum of
it, broken into pieces.

THE refemblance of thefe clays to jafper is fo ftriking to the
eye, that I cannot forbear believing their origin to be fimilar, at
leaft, that fome circumftances in the formation of each are the
fame. You will fay, with reafon, that the difference, notwith-
ftanding the apparent fimilitude, is in reality very wide; that
thefe clays, before they can be converted into jafpers, require
to be confolidated, and impregnated with a confiderable propor-
tion of filiceous earth. It is fomething, however, to have de-
teCted nature 1n the a&t of forming, in any fubftance, the veins
and figures common to marbles and jafpers. What ftill re-
mains of the procefs, after thus much of it has been traced,
may not long continue unknown; and in Iceland, probably
fooner than elfewhere, will be difcovered beds of clay, like this,
hardening into ftone, cither by the effe@ of fubterraneous heat

or.
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or preffure promoting an adhefion of the particles, or by fome
infinuation of matter (perhaps filiceous) into the pores of the
mafs. ‘

THERE is another fountain in the valley not much inferior
in beauty to that which I have defcribed. It breaks out from
under one of the mounds clofe to the river. Its eruptions are,
I think, in fome refpects, more beautiful than thofe of the for-
mer. They rife nearly to the fame height, and the quantity of
water thrown up at one time is greater, and not fo much fcat-
tered into {pray. The jets continue feldom longer than a mi-
nute, and the intervals between them are from five to fix mi-
nutes. They are forced to bend forwards from the well, by
the fhelving of the bank, or probably their height would be
very confiderable ; for they appear to be thrown up with great
force. We never dared approach near enough to look deep into
the well ; but we could perceive the water boiling near its fur-
face, from time to time, with much violence. The ground in
front of it, was covered with a white incruftation, of a more
beautiful appearance than the depofition near any other {pring
in this place. By a trial of it with acids, it feemed almoft
entirely calcareous.

I navE now defcribed to you the two moft remarkable foun-
tains in the valley of Rykum, the only two which throw up
water to a confiderable height with any regularity. There are
fome from whence, in the courfe of every hour or half hour,
beautiful jets burft out unexpectedly ; but their eruptions con-
tinue only a few feconds, and between them the water boils in
the fame manner as in the other bafons.

TowaRDs the upper end of the valley, there was a very cu-
rious hole, which attrated much of our attention. It feemed
to have ferved at {ome former period as the well of a fountain.
It was of an irregular form, and from four to five feet in dia-
meter. It was divided into different hollows or cavities at the
depth of a few feet, into which we could not fee a great way,

on
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on account of their direGtion. A quantity of fteam iffued from
thefe recefles, which prevented us from examining them very
clofely. We were ftunned while ftanding near this cavern, and
in fome meafure alarmed, by an amazing loud and continued
noife which came from the bottom. It was as loud as the blaft
of air forced into the furnace from the four great cylinders at
the Carron iron-works.

WE could difcover no water in any of the cavities; but we
found near the place many beautiful petrifacions of leaves and
mofles. They were formed with extreme delicacy, but were
brittle, and would not bear much handling; their {ubftance
feemed chiefly argillaceous.

WE perceived fmoke iffuing from the ground in many places
in the higher parts of the valley, much further than we extend-
ed our walks. I am forry to fay we left many things in this
wonderful country unexamined ; but we were checked in our
journey by many circumftances, which allowed us neither the
leifure nor the opportunity for exploring every part of it as we
could have withed. The fubitances depofited near the different
fprings feemed to me, in general, a mixture of calcareous and
argillaceous earths; but near one {pring, not far from our
tents, there feemed to be a flight depofition of filiceous matter.
To the eye it refembled calcedony ; but with its tranfparency,
it had not the fame hardnefs, and, if prefled, would break to
pieces. The water you have analyfed came from this fpring,
and we were obliged to take fome care in filling the bottles ; for
though gradually heated, they would break when the water was
poured into them, if it had not been previouily expofed. to. the
air for fome minutes in an open veflel.

TaE water of this {pring boiled, as in moft of the others, in
a cauldron four or five feet broad. Ido not recolle&t to have
feen any of it ever thrown up above a foot, and fome meat we
drefled in it tafted very ftrongly of fulphur.

Mr
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Mr Baine, by a meafurement of the depth, the breadth and
the velocity of the ftream flowing from the little Geyzer, found
the quantity of water thrown up every minute by it to be
590.64 wine gallons, or 78.96 cubic feet. Mr WricHT and
myfelf followed the ftream, to obferve how far any matter con-
tinued to be depofited by the water. We found fome little {till
depofited where it joined the river, a quarter of a mile at leaft
from its fource. At that place, it retained the heat of 83 de-
grees by FAHRENHEIT's thermometer.

THE vegetation on the banks of the ftream, and in the plea-
fant meadows through which it flows, is exceedingly luxuriant.
The farmer and his people were at this time employed in cutting
the hay in them, which, though not high, was thick, and re-
markably fweet. The plants which Mr WricaT found in the
greateft perfection, were the fedum acre *, the veronica beca-
bunga 1, the polygonum viviparum }, and the comarum pa-
luftre || ’

A LITTLE above, where the current from the little Geyzer
falls into the river, part of the lava, which has defcended
from the upper into the lower plain, has aflumed clofe to its
banks, for the fpace of fome yards, a regular columnar fhape.
The pillars are fhort, and have five or fix fides. 1 cannot be
very exact in my account of them, as they were on the oppo-
fite fide of the river. I fhould fuppofe they were nearly a foot
and an half in diameter. Some were horizontal, and others ver-
tical. We obferved the fame appearance in many of the traéts
of lava we traverfed on our journey, and, in one or two in-
ftances, in thofe which had flowed from the fides of Mount
Hecla, though the pillars there were lefs perfectly defined.

So many ftreams of hot water fall into the river, that it re-
ceives from thence a very perceptible degree of heat. The

thermometer,

* Pepper ftone crop, 1 Snake weed.

+ Brook lime, | Purple marfh ariquefoil.
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thermometer, immerfed in it above where it is joined by the
waters of the Little Geyzer, rofe to 67 degrees, while in the
open air it ftood at 60. The breadth of the river in the fame
place is forty feet ; its mean depth two feet and an half, and
its courfe is rather rapid. Several kinds of fith are found in it;
in particular, numbers of very fine falmon.

Tue village of Rykum or Ryka, called either indifcrimi-
nately, from Ry, an lcelandic word, ignifying fmoke, 1s fitnated
in the middle of the valley, and, by an obfervation made by
Mr BaINE, is in latitude 64° 4" 38” N. about twenty miles
from Rykiavick, and eight or ten from Oreback, a {mall har-
bour on the fouthern coaft of the ifland. The village con-
ifts of the farmer’s houfe, and the houfes of his fervants or
dependants, and a fmall church. All the adjacent lands belong
to him, and he keeps a confiderable number of fheep and cat-
tle, and fome few horfes. Thefe conftitute his riches; and he
purchafes at Rykiavick, with fkins, wool and butter, whatever
he requires, of which the chief article is fith, for his winter’s
provifion.

1 HAVE now related to you every circumftance that has oc-
curred to me worth mentioning concerning this interefting
valley. I have regretted much, however, my inability to give
you a more accurate account of fome parts of it; in particular,
of the many fprings which break out near the hills to the north,
and of the rocks above the field where we placed our tents,
which deferved more attention than | gave to them. But we
remained in this valley a fhort time only, and the weather, du-
ring our continuance there, was very unfavourable. I fhall
here clofe this letter, and referve for another (which you may
very foon expect) the account I have yet to fend you of the
Great Geyzer and the {prings near Haukadal. I am, Dear Sir,
with great efteem, your moft obedient fervant,

Jos~ THo. STANLEY.

Vor. TI1. S VI.





