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ranges were di.stinctly marked, one being generally of a so]canic claaracter, and the 
other being fossiliferous to its hiChest summits. Mr. David Forbes had informed 
llim that the loftiest mountains in Bolivia had Silurian fossils to their topmost 
heiahts. Mr. Whymper had stated that the peak of Sara-urcu (which meant male 
zmaize) was not vo]canic. Possibly that might indicate a continuation of the 
Eastern Cordillera of Peru. Mr. Whymper appeared to have been infolmed that the 
President of Ecuador who ordered the restoration of the pyramids erected to mark 
the ends of the base measured by the Frellch savans, placed them where they could 
best be seeIl instead of in the exact positions in which they were originally built. 
Don Vicente Rocafuerte, however, was well acquainted with the geodetic science of 
his time, and it was his irltention aud his orders, at all events, that the pyramids 
should be placed in their former positions. He was one of the most enlightened men 
who ever ruled in South America, a mathematician and good classical scholar, as 
lvell as a statesnlan. At present it is the fashion to depreciate South Americans, but 
it ought to be remembered that the South American Republics have produced men 
of great distinction as mathematicians, geocrraphers, and botanists. At thepresent 
time, Don Jose Tliana, of Colombia, is an eminent botanist, of European reputa- 
tion, while our Honorary Associate Paz Soldan of Peru, Vidal Gormaz of Chili, and 
Moreno of Buenos Ayres are distinguished geoCraphels. 

Mr. ETHERIDG[E said that Mr. David Forbes, whose observations had been alluded 
to by Mr. Markham, examined the geological structure of Peru and Bolisria in the 
years 1857-60, and brouaht home a remarkable series of fossils ranging from the 
Silurian to the Jurassic rocks. These fossils were examined by the late Mr. Salter 
and himself (Mr. Etheridge), the result of lvhich was that twenty-five species were 
named. The Silurian fauna predominated and was observed by Forbes 2S,000 feet 
above the sea at the summit of the Andes. These Silurian roclis occupied an area 
of 80,000 square miles. The Devonian formation was present also, many species from 
strata of that aOe having been collected. The calboniferous roolSs ascend up to 
1S,000 feet in Bolivia, in the provinces of Arque and Oruro, and north of Lake Titicaca. 
These rocks are hit,hly fossiliferous, containing many British species; besides these, 
Jurassic rocks extensively occur, witll ammonites closely allied to our own species. 
The Jurassic series range from Chili throuCh the Desert of Atacama. 

Askya, {he laryest VOIGanO of IceZand; Wit71 a short Descrzptio of {/le 
(9dCadahra?bn. By WDI. (;EO. Loas. 

Map, p. 512. 

HANTING twice visited Askja (in 1878 and 1880), of which thele is no 
account in English e:xcept the brief notice by Mr. Watts,* the writer is 
enabled to ^,ive a fuller and more detailed account of this remarkable 
volcano. 

Slightly to the east of the centre of the island lies tlle (:)dadahraull 
(" misdeed lava-desert '), the largest la+Ta.desert in Xceland. According; 
to the cartographel Herra Gunnlaugsson the 6dadahlaun has an area 
of 1200 square miles, and it forms part of a file-blasted uninhabitable 
wilderness of at least dotlble that area, lying between the Jokulsa and 

* In his paper in vol. 2z1vi. of the Royal Geographical Society's Journal7 and iIl his 
book ' Across the Vatna Jokull.' 
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472 ASKJA, THE LARGEST VOLCANO OF ICELAND; 

Skjalfandafljot rivers north of the Vatna Jokull, whose icy wastes stretch 
thence to the south coast. The area of the rnuch smaller lava-desert 
around Eekla is stated by Professor Johnstlup to be twelve Danish 
(_ 240 English) square lniles. 

Some ten miles south-east of the centre of the odattahraun stands a 
large mountain, with nulnerous smaller ones lying to the north-east of 
it. These mountains are the Dyngjufjoll. They have been known by 
this name from time ilnmemorial; and upon Gunnlaugsson's large map 
of Iceland a curious oval space is shoxvn encircled with a mountain 
wall having an opening in the N.N.E.; the oval being nalued Askja 
(" basket "). This, presumably is the " bower " fioin which the mountains 
derive their name. As will be seen by Lieutenant Caroc's map, Askja is 
almost circular in shape, and has an area of not less than 23 square miles, 
its circulnference beint between 17 and 18 miles. Those who have 
Gunnlaugsson's large map will observe that the oval space shown 
thereon very incorrectly delineates Askja; and on the luap accoinpanying 
Mr. Watts's paper the orological features of this part of tlle country are 
but a modification of Gunnlaugsson's, a long oval space loeing shown, 
with two breaks in its encircling wall on the east, and one in the south- 
west at the estrelne end of the oval. It is believed that Gunnlaugsson 
never visited the Dyngjufjoll, for if he had I feel confident, from the 
correctness of his map in every other part of the island where I have 
been, that the orological features of the Odadahraun would have been 
more correctly delineated than they are. When in 1837 he made an 
excursion into this portion of the illterior to map it out he was coznpelled 
by fogs and snowstorlns to abandorr his project, and it +^ras with the 
utmost difficulty that his party made their way to a farm. It is asserted 
that he repeated his excursion in the folloxving year, but for the reason 
just stated I doubt if he then visited the Dyngjufjoll. 

Svartakot ("black-river-cot") is the nearest inhabited house to the 
Dyngjufjoll, from which it is distant in a bee-line 20 miles, and from 
here, in favourable weather, it is possible to ride across the ()dadahraun 
o Askja in from ten to twelve hours, including the ascent of its en 
girdlinp; mountains, to a height of 4500 feet, and the descent into the 
crater. The "cot" is situated about 16 miles sollth-west of Myvatn, 
and is distant two longish clays' ride from Akureyri, the chief port in the 
north of Iceland. On both my excursions I hired the farlner at Svartakot 
as ;uide; he is not only a first-rate guide, but also a capita] fellow in 
every respect. 

The first hour's ride from the cot is across level moorland, alive nvith 
willow grouse (Lagopus subalpina), when the Sudra (? " south-river ") is 
struck. This river, which is tributary to the Skjalfandailjot (" shivering- 
or shimmering-flood "), fows through an extensive sandy waste not lava- 
desert as shown on Gunnlaugsson's map, and there named Sudrarhraun 
-borderinb the (2)laGahraun Oll the north-west. The course of the Sudra 

This content downloaded from 188.72.126.55 on Thu, 12 Jun 2014 21:25:07 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


W1TH A SHORT DESCRlPTION OF THE ODA9.&HRAUN. 473 

is followed for about bur miles, and the river is quitted at a spot where 
there is a very remarkable pool in which the water is in rotary motiol:l, 
caused by a small hole at the bottom, through which it is descending 
to some underground channel The source of the Sudra is so:rnewhat 
singular, consisting of numerous shallow pools in the sand, wherein fre- 
quently as ulany as half-a-dozen beautifully clear springs briskly bubble 
?orth. CL'he phenomenon is easily accounted forJ The surfate lava of the 
6dadahraun lying at a higher level than the sandy waste, the :melted 
snows and rains percolatillg through the porous lava for centuries have 
worn channels in the substrata, along whieh the surface water now zaOrs 
until it reaches the sand, through whicil it rises as we have seen. In 
tItOUt an hour aftel quitting the river the lava is entered. The odada- 
hraun lias at an altitude of about 1o00 feet, and consists chieSy of 
countless lava-floods, varying greatly in age, some being thousands of 
years old and clothed with lichen while others are as black ancl nen<- 
lookin; aUs those which flowed fiom the solcal1oes east of Myratn a 
century and a half ago. The newer lava-floocls in the vicinity of the 
Dyngufjoll on the north, have flowecl froln rifts which have opened 
time after time in AskjaXs encircling nlountain wall, and at its lase; 
wvhile the south-west portion of the desert is stated by Mr. Watts to be 
coarered with those which haGre flonved fronl the TrolladyngJa (" Trolls- 
bower ") which lies about 15 nliles distant from Askja in that direction. 
Ir. WVatts is the only Inan, I believe, save his ,uides, that has visited 
this mountain of late years, or crossed the clesert betmreen it and Askja; 
and it is to be regretted that he did :not push on to the summit, so that 
he luirht haare informed us whether ag "bower?' cxists in the heart of 
this mountain sianilar to Askja. If such exists, it cannot? however, be 
nearly so large as Askja, the luountain being; far srnaller than the cilief 
of the OJrngjufjoll. " The SUBlEit (of the Trolls-bower) was enveloped 
in clouds," Mr. NVatts says, page 9 of his paper, '; so I stopped within 
300 feet of the top to <get a good view of the countly," and lle sub- 
sequently makes no further lnention of the mountain. 

A large extent of the desert, especially in the north and north-west, 
is covered with lava that has wellecl forth from huge rifts in the sub- 
strataX in the salue manner as a small lava-floocl did north-east of Hekla 
in 1878, and a far lar;er olle from Askja in 187o. The lava-floods which 
have issued ill this lnanner are the newest lookilag ancl rnost rugt,ed. 
The oldest superficial lava appears to be the last of veritable oceans of 
molten rock that at one time overspreacl thc plain; its surfice, cont,ealed 
into innumerable dome-shaped bubbles, starrecl with deep fissures forlned 
T)y the contraction of the :nass when cooling, is passable on horsebackS 
so evenly and frecly has the lava flowed. As one's pOlly picks its way 
carefully over the fattenecl domes) the sound of its hoofW striking ap;ainst 
the rock rings hollow, as if caverns were beneath, which is doubtless the 
oase, Estensive tracts of black and lig}lter colouled pumiceolls sand are 
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met with, where depressions between the newer lava-beds have lJeen 
filled in by puinice eruptions and sand-drifts in stormy weather. 

From the above brief description of the " Misdeed lava-desert," it will 
be evident that it can only be traversed by a very circuitous route; a 
becl of the rougher lava will frequently comlzel a detour of over half a 
mile. 

The ascent of the encircling mountain wall of Askja leay be said to 
begin out in the desert, at a lzoint eight miles distant from the higllest 
part of the defile, through which on the north it is possible to descend 
into the crater. Here we meet with the first of a number of ancient 
lava-streams, that most probably issued from the volcanic vent beneath 
Askja before its present encircling mountain wall was built up; and as 
each succeeding lava-flow was less in bulk than the one preceding, they 
forlll a succession of not very clearly defined terraces, the surface of 
each having a sligllt upward gradient until just at the limit of the one 
above, where there is a steeper incline for 50 feet or so. The altitude 
above sea-level of the surface of the highest terrace is about 3500 feet, 
200 feet less than that of the surface lava in Askja, and 1800 lower than 
the llighest point of the pass. 

Ascending these terraces in a south-soutll-casterly direction, on the 
left hand, for a distance of five miles, a number of crater-cones and hills 
of scorise, several hundred feet in height, evidently mark where the 
vast deposits forming the terraees have been disturbed and upheaved 
by explosions, caused by the molten lnatter beneath the lava-filled 
cauldron Askja strut,gling to force a vent; while for a like distance on 
the right hand there is a tremendous chasm, beyond which a mountain, 
seven miles in length from nolth-west to south-east, rises precipitously 
to a height of at le?ast 4000 feet from the depths of the chasm. This 
mountain is not shown on any map of Iceland that I have seen, and 
I think must have escaped Lieutenant Caroc's notice, owing to the 
thick weather which he e2rperienced on his journey to and from Askja. 
Peculiar black domes, possibly of obsidian, crop like Mount Paul in tlle 
Vatna through the snow coverirlg the summit of this mountain. 

Shortly after leaving the last terrace the ascent becomes more steep, 
and it is necessary to dismount frola one's pony and drag it reluctantly 
after, carefully picking one's way over lava-flows that have forced them- 
selves through rifts in the defile, the spots xvhere these issued being 
marked by crater-cones built of a peculiar light-red, slag-like lava; and 
later on over the ice lying in the defile, which forms a steep, slippery 
declivity between two Inountain walls, whose jagg;ed peaks rise on either 
hand to a height of close upon a thousand feet. The direction of this 
pass named Jons-skari3 (" John's Pass ") in honour of the first man who 
visited Askja is from N.N.W. to S.S.E., and it is about half a mile in 
width throughout its whole length, which, I should judge, slightly 
exceeds two miles. Upon both occasions when I have visited Askja the 
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summers have been unusually hot, and the ice here has consequently 
been +7ery rotten and dangerous. It is quite black in colour in places, 
owing to the inmense quantities of black volcanic ash imbedded in it. 
The highest point of the pass is a few hulldred yards from its southern 
end, where it terminates in a precipitous declivity of ice and ashes. 
From the verge of the )recipice, a splendid view over Askja's weird 
amphitheatre is obtained. Lying 800 feet below is the lava-covered 
floor of this hut,e crater, whose circumference, as before stated, is betmreen 
17 and 18 miles, and its area at least 23 square miles. The sonlewhat 
jagged lnountain wall encircling it rises above the floor of the crater to 
heights varying from 800 to 2500 feet. The highest hollows are filled 
with ice, and the peaks are snow-clad for ten luollths out of the t^relve. 
In one place east of the pass there is a glacier exceeding four miles in 
length by one in width. Upon both occasions the floor of Askja, not- 
withstallding it lies 3700 feet above sea-level, has been free from snow 
at the time of my visit; owing, probably, to illternal heat, as 20 miles 
south we have the glaciers of the Va.tna, Jokull, with a mean altitude of 
less than 5000 feet, and ill the north-west of Iceland, at an altitude 
of less than 3000 feet, there are the icy wastes of the Glamu aIld 
Drant,a Joklar, neither of which tracts can possibly be more favoulably 
formed for glacial deposit tllan Askja. The encircling mountain wall is 
highest on the south a.nd north, and lowest in the north-east, where it 
does not rise more than 800 feet above the door of Askja for ox er a mile. 
East of this there is a gap to the level of the lava-fioods deposited in 
Askja, through which lava has coursed down the outer slope and spread 
over the 6dadahraun. There is another gap in the mountain wall in 
the south-nrest, but the only mall who has been through this gap is 
Mr. Watts, and he says that " a lava strearn here enters from the Odada- 
hraun, and has run for some distance uphill." From the appearance of 
the gap in the north-east, the declination, and especially the altitude 
of the surface lava in Askja, 2300 feet above the level of the OdaAahraun, 
I am inclined to believe that Mr. XVatts xvas deceived by solne peculiarity 
in the appearance of a lava-ood from the south-west gap. It probably 
dowed from Askja ill the winter season, and its outer surface, rapidly 
congealing, formed a covered way through which a molten stream 
coursed downward for sotne tilue; the supply ceased for a short period, 
a core of igneous rock formed in the covered way, and upon the flow 
recommencing, the lava stopped by the core xvas piled up above the 
upper end of the covered way, and now appears as though it had flowed 
upwards through it. Professor Johnstrup states that the lava on the 
eastern side of Askja has an inclination towards the gap in the north. 
east of 300 Danish feet in a stretch of 12,000, equal to one in forty, or 
a declination of 1? 26'. 

The whole surface of Askja, save in the south-east where there is a 

hot-water lake five miles in circumference, and an extensive tract 
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covered with pumice erupted in 187S, is a chaos of rugged lava-ffoods 
that have issued here at different periods. From those on the left) looking 
south across the orater from the pass ovel an area, e2ceeding a square 
mile, ascend inn-umerable small jets of stean:l. These do not mark the 
site of the 1875 eruptions, however, for these stufa are dwarfed into 
utter insignificance by enorlllous volumes of steam that belch forth on 
the farther side of the amphitheatre close under its encircling rrlountain 
+vall in the south-east. These bursts of stealn issue from rifts and vents 
opened by the 1875 eruptions. 

The crossint, of the lava-covered floor of Askja, from the foot of the 
pass, where one perforce lea.ves his pony, is most fatiguing work; each 
time that I have crossed it has taken me ---a young and active lna:n 
four hours to proceed as many miles, most of the way b.y the aid of my 
hands, protected loy tllicls woollen mittens that they might not be cut 
by tlle la-a. I may mention that it utterly ruins the pair o? boots wore 
while crossing; so that an old pair with good soles should be takeIl by 
ADy one who purposes in the future to visit this volcano. When withi 
a mile of the northernmost of the large bursts of steam one is able3 to walk 
upright, the lava being buried under a covering of purnice, which rapidly 
increases in depth as the site of the 1875 eruptiorls is approached. 
'The pumice is of three colours, light silvery grey, blackX alld golden- 
brown, the latter very fibrous, and presenting the appearance of masses 
of the interior of the outer husks of gigantic coco-nuts. This substance 
is Ast degrading into pumiceous sand. 

In crossing the eJrater four tiines I saw no lava anynvhere so new- 
looking that it could possibly have issued as recently as 187S, but 
amo:ag the pumice were huge blocks of obsidian and pitchstone that 
had undoubtedly been ejected at the same time as that substance. 

The apex of the slope formed by the pumice is a cone-shaped crater, 
whose suinmit lies about 250 feet above tlle superficial lava beneath the 
pumice. Whe:a I was here in 1878 tremendous blasts of steam were 
belching forth alinost continuously with perfectly deafening roars? but 
this year (1880), to my astollishment, a11 was still; and upon climbint, 
to the summit I found that in the crater at a depth of 150 f-eet was a 
placid pool of apparently cc)ld water. About 10 feet above the surface 
of the lvater were several i:nconsiderable stufa. The diameter of the 
mouth of the crater is between 450 and 500 feet, and the interior tapers 
down to a diameter of about 300 feet at the level of the water. This 
crater is beyond all doubt " the shaft like the luouth of a large coal-pit " 
nentioned by Mr. Watts in ' Across the Vatua Jokull,' though it is not 
situated in the " N.N.E. corner' but in the south-eastern part of Askja; 
for there is no other volcanic vent here that will a:nswer Mr. Watts's 
description. The crater is built up entirely of pumiceous san(1 and a 
clayey loaln; I saw no traGes in its walls of SCOl'iE, or lava-like slag. 

By the reading of my aneroid in 1878 the summit of this crater has 
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an altitude of 38a0 feet, therefore the superfieial lava in Askja at this 
spot lies at an altitude of 3600. Aeeording to Lieutenant C:aroe's map, 
the lava just east of the north-east gap has an altitude of 3600 Danish 
feet = 3713 English, and the erater 3660 Danish = 3775 English. 

This erater on the soutll-west slopes abruptly down to the surfaee of 
a hot-vater lake lying; solue 600 feet below. The bed of the lake lvas 
formed by the disruption and subsidenee bodily into an abyss beneath 
Askja of a huge mass of the lava deposits of whieh more anon oval 
in shape, of unknown thiekness, and five miles in eireumferenee. That 
this disruption and subsidenee took plaee during the 1875 eruptions is 
proved by the fresh appearanee of the faee of the elifEs eneireling the 
lake ors the north, whieh show the strata underlying the present surfaee 
of Asleja en rogile. 

Respeeting ths lava deposits thus bared, I beg leave to translate an 
interesting paragraph from Professor Johnstrup's paper read before the 
Danish Geographieal Soeiety. 

" An exeellent insight into the history of Askja's formation is here 
afforded, the vertieal reeently bared surfaees showing what a multitude 
of lava-floods must have been deposited in Askja's catlldron-shaped 
valley (kjedelformige dal) one above the other. The divisions between 
the lava-floods are distinetly marLed by the layers of red slag-like lava 
whieh tilue after time has formed the surfaee of the underlying lava- 
strata, and I doubt very mueh if there can be found in any other part 
of Ieeland- exeept the Almanna^,ja, mrhere, however, the formation is 
far from being so distinet-such an instruetive aud grand profile as this. 
It has more than ordinary interest, owing to the striking resemblallee 
presented by the voleanie deposits here to those widely spread rock- 
formations of basalt alld dolerite whieh have been pronoulleed by most 
geologists to be of plutonie origin (plutonisk Oprindelse). Had they had 
an opportunity of viewing this profile, they would eertainly haa7e 
entertained a ditEerent opinion." 

XVhell tlle Professor visited the voleano, he says the surface of the 
sunken mass lay 740 Danish feet beloxv its original level; ancl according 
to Caroe's map, a lake existed in the south-eastern part of this, nearly 
circular in form and 4400 Danisll feet in dialueter, the surface of its 
water lying at an altitude of 2885 Danish feet. In 1878 I found tllat 
during the two years which had elapsed since the Professor's visit, the 
lake had greatly increased in size, its water then covering the whole 
surface of the sul;)sidence to a considerable depth, and from the level of 
the water this year (1880) I should say that it had risen quite 40 feet 
since 1878. This is not to be wondered at when it is borne iil lnind that 
the greater.part of the rain and snow which fall in Askja doubtlessly 
drain into the abyss. The Professor adds that he found the temperature 
of the water 104? Fahr., but when I tested it in 1878 it was only 
97? Fahr. 
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The presence of this vast quantity of water within the crater of an 
active volcano is a most alarming feature; a comparatively slight erup- 
tion might be attended by an explosion that would further disturb the 
lava-floor of Askja, which appears to be but a roof to an abyss in which 
molten matter, it is reasonable to believe, lies at no great depth; the 
contents of the lake would find its way below when a terribly ariolent 
explosion must inevitably ensue, one that will be likely to cause an 
earthquake to which that in 1875 will be comparatively insignificant; 
and likewise to affect the volcanic repose of Europe, by forcing back, by 
the violence of the concussion, the molten tide lying in the channel or 
channels, connected with tlle earth's interior, underlying Europe; there 
being reason to believe that such do exist and are connected with the 
Icelanclic volcanic vents, the great European earthquakes and volcanic 
disturbances having been either follomred or preceded by terrific eruptions 
in Iceland, e.g. the earthquakes that destroyed Lisbon in 17aS were 
preceded by the commencement of a series of terrible eruptions from the 
Eotlugja, whith lasted a year; lvhile thirty-two f ears later the Upper 
C!alabrian earthquakes were followed by the outburst of prodigious lava- 
floods in the vicinity of Skaptarjokull. 

It is recorded that the great eruption of pumice took place on the 
morning of the 29th March, 187S, the eruption being preceded by a sharp 
shock of earthquake. A strong westerly gale must have prevailed at 
the time, for but a comparatively small quantity of the pumice ejected 
fell in Askja, the bulk being borne away to the eastward ancl scattered 
over the country in that direction and out to sea. 

South-east of the lake, stretching into Askja's encircling; motmtain 
wall for nearly 1000 yards, is a deep gorge bordered on either hand with 
sheer precipices 600 feet in height at the very least. Herein are innu- 
merable vents from which immense volumes of steam, perhaps also hot 
water, belch forth with such violence that the rock trembles under one's 
feet when standing 600 feet above them. This gorge has never been 
explored, neither by Johnstrup's party nor myself, for to make a descent 
therein a long rope is necessary, and with this I was unprolrided; and 
owing to the clouds of stearn which accompanied the more noisy out- 
bursts it was impossible to see whether any hot water was ejected or 
not. Xowever, I think it alanost certain such is the case, and that one 
or more p;eysirs here exist, the stream of steaming hot water that was 
flowing down to the lake being too considerable to have been formed by 
condensed steam alone. By the violence with which the steam here 
escapes it is evident that even at this time (fi>re years after the eruption) 
the heat in the abyss, whatever its nature, beneath Askja laUSt be 
intense, and the pressure of steam very collsiderable, and that were it 
not for the vents, indeed safety-valares would be the fitter term, which 
here exist, another terrible eruption might at any moment take place. 

The Askja eruption of 1875 is a ery remarkable one in selreral 
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respects. No lava was ejected from the volcano itself, this substance 
forcing its way through a subterranean channel for a distance of 
30 miles ere it found a vent, coming to the surface in a desert region 
known as the 3Iyvatns Or:efi (" DIidgelake Desert ") at a lower altitude 
by 2400 feet than the rift and crater in Aslga, from which the pu}nice 
and ashes were ejected. 

It was on the 4th January, 1875, that a violent e2mplosion in Askja 
frst notified to the Icelanders that a volcanic eruption of some nlagni- 
tude was about to take place. This explosion caused an earthquake, 
one of the most alarming e+rer e:xperienced, immense rifts 30 miles 
in length being opened in the deserts N.N.E. of the scene of the 
explosion. The greatest disturbance of the earth's surface at a dis- 
tance from the volcano, took place at the spot where the lava-flood 
issued. Here an ilmnense tract 20 miles in length, between two of 
the rifts, sank bodily into the earth to a depth of about 25 feet alo:ng 
its borders and molten lava flowecl forth nearly continuously for four 
months after the earthquake. The rifts on each side, where the tract 
has broken away, are somewhat similar in appearance to the well-known 
Allmens-rift and Raven-rift near Pingvellir, but narrower and far deeper, 
their depths not having been filled in with debris and soil, as is the case 
with the two mentioned. There can no longer be any doubt that the 
Allmens-rift alld Raven-zift were formed by an earthquake and the 
brealQing away and subsiclence of the tract between them in the salne 
manner as the two recently formed rifts here in the Olfi. 

The lava rLow forms a becl about twelve miles in len^,th from S.S.W. to 
N.N.E., by from half a nwile to three miles in breadth. It is very rugged; 
tlle supply havint, been interlaittent, the earlier lava-flows congealed 
into beds of rock ten to twenty feet in thickness, which have been 
sllattered into frabments and upheaved by later lava-fows, in whose 
fiery embrace the jatged luasses of the tore-up beds were borne along 
partly imbedded, and from which, noxv that those later molten floods 
are solid rock they project at all angles. Above thc longitudinal 
fracture down the centre of the displacement, bed after bed of congealed 
laara had been upheaved, the fragrnents bein8; everywllere piled up in 
the wildest confusion, and in places built up into cone-shaped craters 
having an altitude of froln 80 to lS0 feet. OYving to there having been 
no impediment to the free flow of the lava, in the trough-like hollow 
formed by the subsidence, it has an average thickness along its borders 
of about 12 feet. Allowing that the luean width of the lava-be(l is one 
mile only, ancl that the surface of the sunken tract slopes upwards on 
both sides of the longitudinal fracture at an angle of but 5? (unquestion- 
ably it is considerably more, midway between the southern and northern 
extremities, there bein^, also an upward slope in those directioIls from 
this point to the level of the Orefi as well as laterally froln east to west), 
the larra must be 236 feet in thickness along the centre, without taking 
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into account the immense quantity piled llp above the longitudinal 

fracture, gradually decreasing to 12 feet at the sides; and thus computed 

the whole mass of igneous rock which has here issued must amount in 

round numbers to 36,000 of millions of cubic feet ! 

Thus this lava-flood is considerably lnore than twice as large as that 

from Hekla in 184S, which is computed to contain 14,400 millions of 

cubic feet (Danish), and it dwarfs into insignificance the lava streams 

ejected during the eruptions of Vesuvius in 1794 and 185S, which have 

been computed at 727 and 567 millions of cubic feet respectively. Onl- 

once since the settlement of Iceland has a larger one {lowed forth7 and 

that was from rifts which opened in, and &djacent to the Varmardalr 

(" xvarm-river valley ") near the Skaptarjokull on the west side of the 

Vatna. This lava-ood is erroneously stated by all previous writers 

to have flowed from the Sleaptarjokull, where, it is positively asserted 

by Herra Thorodssen, an Icelander who has made the volcanoes of his 

native land his study, an eruption has never yet occurred ! 

I think it but right to add that Professor Johnstrup computes the 

bulk of the lal a-bed in the Oreefi at 10,000 of millions of Dallish cubic 

feet only; a ridiculously low cornputation especially as the Professor 

gives the length of the bed from north to south at three Danisll miles, 

and says that " its average breadth can be set down at a quarter of a 

Danish mile, and its depth along its borders from 10 to 1o Danish 

feet." 
I am able to give tlle following particulars of the eruption in the 

*- 
Orfefi, for which I alYl indel?ted to Jon of Reykjahlid, the nearest 

inhabited house to the scene of the outbreak; wl:leree by-the-by, I 

stayed last suimner, when I bagged four reindeer-the first, it is 

believed, of those anilnals that have fallen to an Englishman's rife 

in Icelancl. 
Lava was first seell issuing on the 18th February, forty-sis days 

after the earthquake; but it is probable the fiery flood commenced to 

strearrl forth immediately after, no one having crossed from Reykjahlid to 

the eastward, or vice ve} 8d, during that period, but little travelling natu- 

rally beillg done in Iceland during the winter. iEor nearly four months 

the lava continued to stream forth more or less freely, and then ceased 

to flow until the lSth Augest, when a smart shock of earthquake was 

felt and a slight eruption of ashes and bolabs took place the only erup- 

tion of ashes at this spot. Tllis eruption, I believe, was the one 

witnessed by ZIr. AVatts, and described in the above-mentioned paper 

and in his book ' Across the Tatna Jokull.' 

I will now procecd to t,ive nly reasons for asserting so positively 

that the earthquake which opened the rifts in the Orsefi was caused by 

an explosion in Askja, and that the lava came thence through a subter- 

ranean channel. Steam and stnoke were seen ascending from Askja 

immediately after the earthquake, and explosions continued to take 
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place there with such violence and frequency, during the whole time 
. - 

that lava was flowillg forth in the Oreefi that that exceptional and 
enterprising Icelander after whom the pass to the crater is named, Jon 
of Vidrker, induced some of the peasants living on the borders of the 
desert to accompany hirn to the volcano in the rnonth of February, tlle 
coldest month of all Icelandic winter. Moreover, whtle no lava was 
erupted fronx Askja itself, puYnice (which is believed by geologists to be 
a scum which forlns on the surface of molten lava) was ejected therc, 
and only an infinitesimal quantity in the Orsefi; the quantity of pumice 
from Askja was prodigious, and proportionate to the magnitude of the 
lava-flood, which, I contend, calne thence. Professor Johnstlsup reported 
that 150 Danish (= 3000 English) square miles of country east of 
Askja were buried under a covering of pumice varying in depth fiso 
two inches near the coast to several feet at the base of the Dynt,jufjoll. 
This, however, was only a {ithe of what was ejected, the bulk being 
carried out to sea, solne, as before observed, even beinO borne so ir to 
the eastward as the inland districts of Sweden. 

The beds of basaltic and doleritic lavas bared ill the face of the cliSs 
bordering the hot-water lake in Askja are irrefragable proofs that a hllt,e 
cauldron-shaped hollow forlnerly e:xisted here, which has been filled up 
to its present level by lava-oods that have issued therefrom and spread 
one over the other. It is reasonable to believe that in the course of 
time these vast deposits first narrowed and then entircly blocked up tlle 
vent or vents whence the lava issued, so that in 1875 it required less 
force to upheave, at a lower learel by some 2400 feet, the rocky roof of an 

* . 

old channel * running under the Orsefi, than to force a vent through the 
lava deposits in Askja itself. To judge from what occurrecl at both 
places it is probable that the force required to open the rifts in the Orfi 
and tllat necessary to folce an outlet throu^,h the olcl crater were nearlJ, 
equal, and that at the saIne moment the rocky stlata lifted in the desclt7 
the huge oval luass that has sunk in Askja was also forced from its 
bed. Naturally, vents having been formed }n two places, the heavier 
molten matter would flow from those at the lower level, while the steam 
and gases xvould make their escape, carrying with them the lighter 
substances such a.s pumice aild ashes, from the vents at the greater 
altitede. The latter, moreover, would act in a manner as safety-valves, 
and the anolten lava, not being subjected to any great pressure from 
confined steam or gases, by its oxvn gravity would xvell ,ently forth 
through the newly forined vents at the lower level, instead of beillg 
forcibly hulled far and wide by the enormous pressure of confined steam 

* The cour3e of this channel is in all likelihood marked by the depression in tlle 
ZIyratns Orfi runnin^, ill a N.N.E. direction Ilamed the Svinarja (? " swine-rift "), as at 
fhe spot where a lLne drawn from it wotlld intersect the bed of the Jokulsa a river east 
of the Orfi, there is a group of small neN-looking craters, and the surface of the eartl 
has been greatly disttlrbed by earthquakes in moderll times. 

The displaceIllent whence the 1ava issued ;n 1S75 is in the Ssinaga. 
NO. VIII. AUGEST, 1881.] 2 I 
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and gases generated above it, as most certaialy would Chave happened if 
the " safet-valves " had not e2zisted. 

Fortunately for the inhabitants of the north-easterly part of Iceland 
this is exactly what ocourred, as we have seen. 

The shock of earthquake on the 15th August and the slight eruption 
of ashes in the Orsefi are, I think, easily accounted for. It is extremely 
likely that a quantity of water had been gradually collecting in the 
hollow in Askja, now the bed of the lake, and that at this time it 
suddenly found its mray through a newly opened Sssura into the abyss 
beneath, in which the Inolten lava had then fallen so low that its surface 
was lower than the level of the roof of the subterranean channel con- 
necting Askja with the Oraefi, that the stealn ;enerated caused the shock 
of earthquake and forced out the pumice and other substances forming a 

scum on the lava in the channel. The fact that the lava had ceased to 
issue for some time previons to this shock of earthquake confirms the 
view taken, that the channel was only partly filled with lava so that a 

scum could form upon that lying therein; and from what was taking 
place in Askja a month earlier, when Mr. Watts was there, it is not very 
speculative to imagine that a fissure was newly opened and that through 
it the water from the snows, rapidly luelting under the summer sun, 
follnd its way into the heated abyss. 

In conclusion7 it cannot be questioned that Askja is justly entitled to 
be considered Iceland's largest volcano, notwithstanding that no earlier 
eruption there than those of 187S is recorded, and that prior to Eebruary 
of that year it was not known that the largest mountain-nass amidst 
the (:)daRahraull encompassed an almost circular crater having an alea 
of at least 23 square miles. Those 44 hardy Norseinen ' who sought a 

honle in Iceland rather than abandon the pagan religiorL of their fore- 
fathers at the behest of a king, thoroughly explored their island honle, 
and there C&ll be no doubt visited tllis crater. This is conclusively 
proved, I think, I:)y the name given to the mountains arou:rld, Bower- 
mountains; the bower beiIlg the crater AskJa. In the course of time 
the verbal accounts of these early e2cplorations became forgotten lore, 
and as nothing was to be gained by venturing into a wilderness of 
it,ncous rock, the illterior of Ieeland east of the Sprengisandr (;' bursting- 
sand ") became a terra zncognita to the listless, apathetic, yet kind-hearted 
and hospitable modern Icelanders, till Jon of Vidrkser in 187o and 
Mr. Watts in 1876 showed that the lava-desert was not so impassable 
as was believed. Although a decade seldom passed away without a 
volcanic eruption in the interior, no one was ever bold or curious 
enough to visit the spots +here these took place until J6n of Tidrker did 
so in 1875; and it was but seldom the trouble was taken even to record 
the date or duration of an eruption. Volcanic eruptions in Iceland 
invariably take place in thick weatller, and are attended with the 
emission of i:mense quantities of steam; accordingly, from the inhabited 
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coast region (it is believed that in Iceland there are ouly two suhabited 
houses distant 40 miles from salt water) it is impossible to tell, if the 
scene of the eruption is ally great distance ofE, the exact spot where it is 
takillg place. Therefore it is hardly to be woIldered at that in the 
annals of Iceland we find no mention of ally eruption among the 
Dyngufjoll. Erllptions that took place among the mountains in the 
desert were mostly placed to the credit of the TrolladyngJa; consequently 
we find it stated that this volcano erupted in the years 115l, 1188,1340, 
1360, 1389, and 1510. In 1341 and 1510 we also find it mentioned that 
Herd:ubreid (" the broad-shouldered ") a InouIltain 12 miles north-east of 
AskJas erupted; but Professor Johnstrup, who has examined Herdubreid, 
says this cannot be correct, as it is not volcanic. In 1477 and 1598 great 
eruptions of sand and pumice took place from soane volcano or solcanoes 
in the interior, but it is not recorded which. These were followed 
in 1618, 1862, and 1872 by violent earthquakes in the north; and ill 
] 638, 1744, and 1862 we find it Oll record that flames were seen aseending 
in the desert. It is highly probable that some or most of these erup- 
tions took place in Askja, as it is certain from the present state of this 
ilumense crater and the outer slopes of its encircling mountain wall that 
they have been the seat of eruption after eruption during historical 
tirnes. The flames that were seen aseending from the desert doubtless 
lllarked outbursts o? lava fron c:hannels radiating from Askja ullderlying 

- 

the C)dadahraun, similar to the one that burst forth in the ttyvatns . . 
Orfi in 1875. That such did issue at about the times mentioned the 
newer lava-floods seen on the way to Askja conclusively prove. 

CbEOGRAPHICAL NOTES. 
Arctic ]3xpeditions of the present Summer. The expedition ap- 

pointed by the United States Goveroluent for the search and relief of 
the Jeannette, sailed in the PSodyers from San Francisco7 on the 16th of 
June. The vessel is a full-rigged barque of 420 tons, heavily sheathed 
M ith three-;nch oak-plank and otherwise strengthened for ice navigation. 
The commander, Lieutenant R M. Berry, has had previous Arctic expe- 
rience whilst with the lTyress in the search for the Polaris. Thirty-five 
officers and seamen sail with him and the vessel is provided with stores 
for four years. After passing through Behring Sttait7 the irlstrurtions 
of the expedition are to cruise alorlg the Siberian coast, coznmunica- 
ting with the 1latives and cndeavouring to obtain tidings of the lnissing 
vessel. From Cape Serdze :Kamen the Rodyers is to proceed northward 
to Herald Island, huntillg for cairns. Should no clue be luet with up 
tv this point, leading in a different direction, she will rlext direct her 
course towards the southern shore o? +'Vrangel Land, and select a suitable 
shelter for wintering, and as soon as the ice is hard enough, sledging 
partie# will be sent out in various directi{?ns. Tf no news be obtained of 
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