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enamel-organ of the other vertebrates, and 
originate in the same way. SO far, at  least, 
the lamprey does not show an essentially dif- 
ferent type of tooth-development from that 
known in other groups. 

The cells of the ' enamel-organ ' are rapidly 
proliferating, and have thrown off from their 
outer surface a conical cap of cells ( 2d  t . ) ,  
which are flattened, and which show an incip- 
ient formation of pigment among them. This 
hollow cone of cells is tlie rudiment of the 
youngest tooth, which in the stage here de- 
scribed is the second of the series. Outside 
of the rudimentary tooth is a cone of polygo- 
nal epiblastic cells, s e ~ e r a l  layers deep ( i . e . )  ; 
and this is agaln followcd by the first tooth, 
now almost completely cornified and pigmenied, 

so that traces of cel- ,, lular structure are 
. 	 but faintly discerni- 

ble (1st t . ) .  The 
tip of this tooth has 
just penetratecl the 
skin of the mouth, 
and is elsenhere cov- 
erecl by the man\- 
layered epiblast ( e .  
m.) .  

We see, therefore, 
that the essential 
pnrts of the t j  pica1 

,, vertebrate tooth are 
here piesent ; name-
lv. the mesoblastic u ,  


Section throuqh innel. side of lip l)apilla, and t,lle 
of metan1olpho6ing lamprey. 
e m . ,  epiblast of mouth;  1s t  t . ,  over-lying epiblastic 
oldest tooth; 211 t., youngest 
tooth ; e .o . ,  enamel-organ; i.e., enamel-organ. But 
intermediate epiblast-cells be- the orclinal-y type of 
tween sncccssive teeth: m.p . ,  
mesohlastic papilla. dental development

is here greatly modi- 
fied. The papilla is never ossified : and the 
enamel-organ secretes no enamel, but func-
tions as n sort of tooth-gland, throwing off 
successive hollow cones of flattened and cor- 
nified epiblastic cells. The actual tooth of the 
lamprey is therefore not the homologoe of 
the entire tooth of a selachian, but simply of the 
enamel-cap. I t  is not difficult, however, to 
understand how the process seen in Petroinjzon 
could be derived from that in the selachinn. 
I n  consequellce of this change, another dif- 
ference arises : as tlie papilla never ossifies or 
becomes protruded, it is no longer necessary 
that for ever-  neF tooth a new enamel-organ 
should be formed by budding from the old one ; 
so each enamel-organ is coin-erted into a per- 
manent tooth-gland, functional t,hroughout the 
life of the anilnal. 

This view or the peculiarities of dental devel- 
opment in Petromyzon implies, of course, that 
this group of fishes was derived from ancestors 
possessed of teeth of the ordinary or selachian 
type. Further, as it is now very generally 
admitted that teeth are only modified placoid 
scales, it follosvs that the lampreys are de-
scended, ultimately a t  least, from forms pro- 
rided with placoid scales. 

Such a conclusion, however, does not by any 
means commit us to the view that the mysi- 
noids are degenerate descendants of some gna- 
thostomatous group, as this is no more implied 
in the possession of ordinary calcareous teeth 
than in the presence of the horny teeth which 
the group has long been known to possess. 

TV. B. Scorn. 
Yorpholog~cal  laborator), Princeton, S.J., 

Nov. 3, 1853. 

NORLIENSKIULD OrV THE INLAND ICE 
OF GREErVLAND.l 

INa series of letters to Nr. Oscar Diclcson, Baron 
NordensBiold has given a detailed report of the lead- 
ing incidents and results of his recent expedition, 
though it will still be some time ere we can learn 
what are the full gains to science. The leading 
novelty of the expedition was, of course, the journey 
into the interior of Greenland. 

After landing Dr. Natliorst and liis party at  Waigatz 
Sound, Nortlenskiold went back to Egedesminde, 
which lie reached on June  29. The following day h e  
left for Auleitsivili Fjord, from n-hich the expedi- 
tion was to start. He then proceeds: -

On July 1 the Sophia anchored in the bay. We 
found here a splendid harbor with clay bottom, some 
seven fathoms deep, surrounded by gneiss rocksfrom 
six hundred to a tliousa~ld feet in height, the sides 
of which are in some places covered with low but 
close shrubs, or clothed with some species of willow, 
mosses, and lichen, whicli, when we arrived, were 
ornamented with a quantity of magnificent blosso~ns. 
From one of the slopes a torrent descended, the 
temperature of which was 12.3O C. The weather was 
fine, the sky cloudless, and the air very dry. July 1 
to 3 were employed in making preparations for the 
ice-journey, while the naturalists made excursions 
to various places iri order to collect objects relating to  
the conditions of the country. On the night of the  
3d every thing was ready for a start ;  and, after some 
difficulty in reaching tlie spot where the baggage was, 
we were fairly off. The spot from x~hich we set out 
on the journey was only fire kilometres from the  
actual shore, and situaled below a little lalie into 
which a number of glacier rivers fell. We proceeded 
up the river ill a Berton boat, purchased in England. 
On the night of the 4th we camped for the first time 
on the ice. The expedition consisted of nine men 
besides myself. Bfter a great deal of hard work in 
getting the sledges over the ice, whicli was here very 

1 From Natwrr. S o r .  I and 8. 



rongli, me found, on tlie niorning of t,Ile Mi, that  it 
was impossible to proceed enstn~arda, but were, corn- 
pelled to returrr to tlic borilcr of the ice, ant1 the11 
colrtinnc to the 113rtll or not'lli-enst until finding 
stnoother ice. Tliia first pa.rt of tile ice was fnrrowed 
by deep crevasses n~ltl ravities, c a n ~ i ~ l g  11s tnnch trou- 
ble. TVc covered, Iio\vever, a good tlistance that day, 
and pitcllccl our telit Iiear a lai~tl-ri(lge in the ice, two 
hundred a1111 forty lnctues rtljovc the scn.1 On Jnly (; 
1 sent the 1,app Lnrs i'orwarcl to rccoil~ioitre; and he 
reported that iL wac still inil~ossibic to procecd east- 
wnrdn, but, if wc nlzrclietl for a day 01. so to I l ~ c  north, 
wc wonld find the country acccssiblc to tlie cast. As 
I feared, Iiomcvcr, tlic ilnpossibility of dragging thc 
sledges x i t l ~  tlie mcjgllt on tl!cln over tlie rough ice, 
I sclectetl psovisions, etc., for forly-five (lags, and 
left the rest in a depot ill tho ice. TVe now rc~snrned 
the rnarclr. I t  was very interesling to \vitlicss the 
great cnsc with wliich tlie Lapps proccetlcd among 
tile ice-ravi~ies, liow easily they traccd a road tlis-

covered, antl with what precision they selectcrl the 
least difficult track. 

The Litpp Lars carried, instead of an  alpenstock, a 
wooclen clill), with wliicl~ Ile I~ad  slain more t l la~i 
trnent,y-five bromii bears, full of marks from tlieir 
teeth; and llis eyes ~1);tl.lil~cl at  the tl~ouglit of encowl- 
terirrg a wliitc one. 011tlie night of the Glh me heir1 
our tllirtl calnp on tllc ice; ant1 now several officers 
and rnen frolri the Sopliia, who had accompanied us 
thus firr, Icft as. liesiiles tlle most xclvaritageous 
reijuisitc?~for such a journey, we llad witli 11s a cook- 
ing-appa~'at~isfor ])etrole~~rrl : and here I bisg to say 
that  I four111 .this lcind of oil far more suitable than 
train or veget;tble oils, wllicll I liad used on rny for- 
Irler expeditiolls; and I reco~iitr~e~idtlie sarne most 
warmly to arctic explorers. Of scientific ir~stru-
metits L rnay mention compasses, two chrolio~i~eters, 

1 T h e  nltituden were aacerti~inedby coruphring threa srleroid 
barometers, whiie obscrvetion wns simiiltaneouslymnde at Egc-
dcsmindc xvitli a splendid aca.baromcter 1had icR there for that 
pnrpo8e. Aa the figtires have, however, not yet been verified, 
they may bc sliybtly altered. 'I'lley sr?tbln,on tlie whole, too low. 

a circle by Pistol and Martin, a sriiall sextant (in case 
of the f o r i n ~ r  being da~naged),  a mercury horizon, 
tliree aneroid baromctet s, thcrmometcrs, magnets 
(for tlic study of tlle clay depo4t in the snow), a 
topograpl~ical board, a pllotographic apparatus, blow- 
p ipc~ ,fld>lis, n a u t t c ~ l  tables, etc. Tllc sledges, ' kal-
Itar,' siu in number, mere of tlic same lrilld as those 
on which S~ccdisli peasant vomen brinz their marev 
to rrlnrlret The llar~icis was ~lladc so strong that  
11 \vould hold a man, ill c ~ s c  of his falliiiq illto a cre- 
lassc. I n  addition to tllpsc tliln:s, 'ive Ilatl a Manila 
ropc specially spun for the expeditiotl at the Alpine 
p~u'vejor's i11 P a i s .  Tlie food supplicd pcr day may 
pe~llaps interest euplorei.3. I t  was, - bicnhfast, cof- 
fee, bread, butter, a ~ i d  clleesc (no weat or bacon); 
d ~ l l ~ ~ c r ,  cubic Swtxli31.1 corn fol LT -two ceritilnetrcs 
b~ nilcl J (b1 C L J I L~ I L ) ,bl ?ad, llam or corned. beef, with sar- 
diries; slipper, l~rcstalvcil rucat, S ~ ~ ~ c d i s l i  or A~~st ra l ian .  
Sornctirncs p~escrvccl soup %>-as serbeil with dried 
regetablci. Plve men n7erc tee t~t~r lers ,  but thcre 

was no ~leeclof snpplying t l~e in  mith extra rat,ions. 
For coolcing, 0.7 1iLrt:s of spirits were consuliled per 
(lay. Our TJ-liolc ba.gqage ~r-e ight~l  a weight a ton, -
rvl~icl~~niglit eaqily have been drarr.il across a slnooth 
snow or ice field, but wliich was very difficult of 
tra11spo1,tinq over tlie rough aurl cut-up surface we 
hail to tr;~verse. Our claily rnarcli between July 7 
arid 9 was therefore not great, viz., five liilometres 
a day. I n  adtlition to the crevasses and ravines, 
we e~~couriterctl rivers, swift, antl with i~~nnmerab le  
steep b : ~ ~ i k s ,  of whichwliicll wt3re diffic~~lt crossir~g, 
was generhlly acco~~lplished by laying three alpen- 
stoclrs across them. If I had not seleclecl these of 
the tougllest moot1 obtainable, me should often have 
had to malie diloto's of riinny I;iIometres. 

On these days we found, on several occasions, large 
borres of reit~deer on the snow; and i t  was bnt a 
riatural and pardonable conclusio~l to arrive at, that  
they were those of arlinlals who'llad faller1 in their 
wanderi~lg over the ' Saliara of the arctic regions.' 
But that good signs are not always true ones we soon 
discovercd. 
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During tlie entire journey, we had great difficulty 
in firiding suitable camping-places. Thus, either the 
ice was so rough that there was not a square large 
enough for our tent, or else the surface was so cov- 
ered with cavities, which I will fully describe later 
on, that it was necessary to pitch it over sollie hun- 
dred s~naller and a dozen larger round hollows, one 
to three feet deep, filled with water, or else to ~ a i s e  it 
on a snow-drift so loose and impregnated ~vitli water 
that  one's feet becmne wet, even in the tent. An ex- 
ception to this was the place where we ca~npecl on 
July 9 ; viz., camping-place no. 6. ?Ve encountered 
here a small ice-plain, surrounded by l~ t t l e  rivers, and 
almost free from cavities, some tllirtg metres square. 
All the rivers floned into a small lalie near us, the 
water from mllich rushed with a loud roar through a 
short but strong current into a n  enorulous abyss in 
the ice-plateau. The river rushed close to our tent, 
through a deep hollow, the sides of which were for~ned 
of magnificent perpendicular banks of ice. I had 
the spot photographed; but neither picture nor cle- 
scription can give the f i n t e s t  idea of the impres- 
sive scene, viz., a perfectly hewn arlueduct, :ts it cut 
by huinari hand in the finest marble, ~vitllout flaw or 
blemish. Even the Lapps and the sailors stood oil the 
banli, lost in admiration. 

At  first we had followed the plan of bringing the 
baggage forward in two relays; but, finding this very 
fatiguing, I decided to bring all with ns a t  once. I 
founcl this to answer better. On July  10 n7e COT ered 
thus nine a i ~ d  a half, on the 11th ten, and on the 
12th eleven, liilometre~. The road was now niuch 
better than before, altliouqli stiff enough. An  excep- 
tion to this was, houevcr, formed by the part Tve 
traversed on the 11th. . i \ l~en we proceeded alonq>ide 
a big liver, the so~rtbevn banlr of which for~ned a 
comparatively srrlooth ice-plain, or rather ice-road, 
with valleys, h~l ls ,  cavities, or crevasses, somc five to 
ten kilolnetres in width, and five lrilolnetres in le~rqt l~ .  
This plain was in several places beautifully colo~ed 
with ' l ed '  snow, especially along the baiilrs of the 
river. I t  was thc only spot on the whole inland ice 
where Tve found ' red ' snow or ice in any quantity. 
Even yellow-brown :ce mas seen iii some places ; but, 
on the other hand, ice colored grayish-brown or gray- 
ish-green, partly by lrryokonite, and pal tly by organ- 
isms, was so colnmon that they generally gave color 
to the ice-landscape. 

Even on July 12, between camps 110s. 7 and S, wcB 
foulid blades of grass, leaves of the dwarf-birch, wil- 
lows, craclrber~y, arid py~ola ,  wit11 those of other 
Greenland flora, on the stro~v. At first we believed 
they had been carried hither from the, interior; but 
that this was not the case n7as demonstrated by thc 
circumstance that ny le  was found east of camp no. 
9. The oilly animals Tve disco\rered on the ice were, 
besides the few b i ~ d s  seen on our return-journey, a 
small worm which llces or1 the various ice algae, and 
thus really belongs to the fauna of the inland ice, 
and two storm-driven birds from the shore. I hail 
particularly requested each ruan to be on the looliout 
for stones on tlie ice; but, after a journey of about 
half a liilometre from tlie ice-border, no stone was 

found on the surface, not even one as large as a pin's 
point. But the quantity of clay-dust ( '  lrryokoriite') 
deposited on tlie ice was very great, -I believe, sev- 
eral hundEec1 tons per square kilometre. 

We now ascencleil very rapidly, as w ~ l l  be seen from 
the snbjoined statement of our camps:- 

3d camp, 300 metres above the sea. 
' 6  ' 64th " 353 
I ' ( I5th " 374 

< ' I6th " 382 
'' 7th " 431 ii 

' ISth " 546 I< 
0th " 753 < < '< 

The 9th carnp lay on the west side of an  ice-ridge 
close by a small, shallow lalre, the water froni which 
gathered, as usual, into a big r i ~ e r ,  which disappeared 
in an abyss with azure-colorcil sides. P ~ o r nthis spot 
we had a fine view of the country to the west, and 
salr even the sea shining fvrtli between the lofty 
peaks on the coast; but, when we reached east of this 
ice-ridge, the country was seen no more, arid the liori- 
zon was formed of Ice only. 

Through an optical illusion, dependent on the mi-
vnge of the ice-horizon, it appeared to us as if we were 
proceeding on the bottom of a shallow, saucer-shaped 
cavity. I t  was thus irnpossible to decide wlietlier we 
wallred up or down hill; and this formed a constant 
source of discussion between us, wl~icli could only be 
decided by the heal-iness of the sledges in the har- 
ness. The Lapps, who seemed to consider it their sole 
business that me should not be lost on the ice, came 
to rile in great anxiety, and stated that they had no 
more landmarlrs, and woulcl not be responsible for 
our return. I satisfied them, however, with the as- 
surance that I would fin(! the may bacli by means of 
a compass and solar measui ements. In  spite of this, 
the Lapps easily traced our route and our old camps 
p i th  an  accuracy quite ~narvelloos. 

Iluring our outward journey, I determined the site 
of each caiiip astro~iomically; and thus the distances 
wliicli, wlien the dctern~inations have been calculated, 
nil1 be given on the niap to be drawn of tlie journey, 
will be absolntely collect. Eut  the isl lances covered 
by the Lapp.: have been made according to their own 
judgment. The lrilonletres nc coveled every day, 
including the numerous cXt?tozc~s,were ascertained by 
two peclo~nete~s. 

Up to tlle 9th canlp we were favored by the finest 
weather, geneially ~v i th  a slight south-east wind, 
cloudless sky, and a temperature in the shade, three 
feet above tlie ice, of Z0 to So C., and in tlie slui of 
even 20° C. The cer~tre of the sun's disli sank in this 
spot for tlie first time below the horizon on July 15, 
and the npper iim, if allo~vance is made for refrac- 
tion, on July 21. After tlle ni~ddle of July, nlllen a t  
an e le~at ion  of four t l i o~~sand  to seven thousancl feet, 
the nights became vpry cold, tlie tlie~niometer sinlring 
to 15O and 1b0 below fleezing-point of Celsius. 

Tlre constant sunsliine by day and night, reflected 
fro111 every object around, soon began to affect our  
eyes, -mole QO. perhaps, because n e had neglected to 
adopt snow-spectacles at  the outset of our journey; 
and snox-blint1nc.s~ brc'tme manifest, with its at-
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tendant cutting pains. Fortunately Dr. Berlin soon 
arrested this malady, which has brought so many 
journeys in the arctic regions to a close, by distribut­
ing snow-spectacles, and by inoculating "a solution 
of zinc vitriol in the blood-stained eyes. Another 
malady — if not so dangerous, at all events quite as 
painful — was caused by the sunshine in the dry, 
transparent, and thin air on the skin of the face. It 
produced a vivid redness and a perspiration, with 
large burning blisters, which, shrivelling up, caused 
the skin of the nose, ears, and cheeks, to fall off in 
large patches. This was repeated several times, and 
the pain increased by the effect of the cold morning 

noon of July 13, with a heavy wind from south-east. 
I t continued all the night, and the next morning 
turned into a snow-storm. We all got very wet, but 
consoled ourselves with the thought that the storm 
coming from south-east argued well for an ice-free 
interior. When it cleared a little* we strained our 
eyes to trace any mountains which would break the 
ice-horizon around us, which everywhere was as level 
as that of the sea. The desire soon ' t o be there9 

was as fervent as that of the searchers of the Eldo­
rado of yore; and the sailors and the Lapps had no 
shadow of doubt as to the existence of an ice-free 
interior; and at noon, before reaching camp no. 12, 

Fissure in Greenland's inland ice, seen by Nordenskiold on his visit in 1876. From a sketch by Dr. Berggren, published in La Nature. 

air on the newly-formed skin. Any similar effect the 
sun has not in the tropics. With the'exception of 
these complaints, none of us suffered any illness. 

On July 13 we covered thirteen, on the 14th 
ten, and the 15th( fourteen, kilometres (9th to 12th 
camps). At first the road gradually rose; and we 
then came to a plain, which I, in error, believed was 
the, crest of the inland ice. The aneroids, however, 
showed that we were still ascending: thus the 9th 
camp lies 753, the 10th 877, the 11th 884, and the 
12th 965, metres above the sea. Our road was still 
crossed by swift and strong rivers; but the ice became 
more smooth, while the kryokonite cavities became 
more and more troublesome. This was made more 
unpleasant by rain, which began to fall on the after-

everybody fancied he could distinguish mountains 
far away to the east. They appeared to remain 
perfectly stationary as the clouds drifted past them, 
'— a sure sign, we thought, of its not being a mass of 
clouds. They were scanned with telescopes, drawn, 
discussed, and at last saluted with a ringing cheer; 
but we soon came to the conclusion that they were 
unfortunately no mountains, but merely the dark 
reflection of some lakes farther to the east in the ice* 
desert. 

In my report of the expedition of 1870, I drew at­
tention to a clayey mud which is found in circular 
cavities, from one to three feet in depth, on the sur­
face of the inland ice, not only near the shore, but 
even as far inland as we reached on that occasion. 
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M y  coinpanion on that occasion, Professor Eerggre~r, in color, wliicll Irmy hi: separated frorn tl~t: Lr\.oiii>- 
discovet~ed that this substance forrned the snl)stratuni i~ i te .  Farther ilrlatid tliis tlisapl>ears, Iio\vevt'r, co~ri- 
of a peculiar ice-flora, cons is t i~~g of tlif- pletely. Gravel or rcal satiil 1hare  never, in spite of a qr~a\~t i t .y  
fere i~t  niicroscopical plants (algae), of which some of searcl~ing for t l ieo~, iIiscovered irl tlitt kryolconite. 
are even distributed beyond the clay on the ice itself, The 1;ryolionite always contains very fine granular 

'nncl wl1ic11, in spite of t,lleir insigtlificaiice, play, be- atoms, wliicli are attracted by the magnet, and which, 
yoniI doubt, a very important part in nature's econo- as may be deu~oristrated by grating in an agate rnor- 
my, frotn the  fact t l ~ n t  their dark color fay Illore tar a ~ t d  by analysis uncler the blon~pipe, consist of a 
readily absorbs the sun's heat than tile bluish-~vhite gray metallic element; viz., nickel iron. I n  general, 
ice, and thereby tiley cor~tribnt~e to tlre dcstr~~ctioil  the dust is spread eclunliy over the ent,ire surface of 
of the ice-sheet, a11c1 prevcl~t its estension 1111- the ice. Tlius it was foi~rld t:rerywliere ~vhere  the 
doubtedlg we liave in no sniall dpgrec to tll:inB tliese snow from tlie previous gear had n~elfed away; while, 
organisms for the meltir~:.-a\vny of tlii? layer of ice Lo judge by appearances, there seemed to Ile little clif- 
whic11 once covcri,d tllc Scnnili~i:tria~i Il ~ e r ~ i n s ~ ~ l n .ferer~ce between the quantity found near the coast, 
exaniilieil the appe:n.:lnce of this s~tbstatice in its re- 
lation to geology, and denlonstrated, -

1. Tl-tat it cannot have 11een ~vaihed domn fro111 tlie 
nlouritaiti ridges at  t l ~ c  sides of the glaciers; as it was 
fonnd evenly clistributcil at a far l~igller elevation 
than that  of the ritlges oil the borclttr ol tlie glaciers, 
as well as in equal (1uantil.y on tlle top of tlie ice- 
knolls as L l ~ e i ~OIL sides or ill the l~ollo\vs between 
them. 

2. Tliat neither Iiad it 11ee11 distributed ovcr the 
surface of the ice by r~~ni i i r ig  water, nor been pressed 
u p  from the hypotl~etical bottorn ' ground' iiloraine. 

3. That the clay must therefore be a seiliillent from 
the air, the cliief constituent of wliicli is probably 
terrestrial tlust spread by the wind over the surface , 
of the ice. 

4. Tliat cosrriic elcillents exist in this snbstance, as 
it contained molecules of metallic iron rrhicli could 
be ilra\vn out by the magnet, an(1 wliich, under tlie 
blowpipe, girve a reaction of cobalt and nibl<el. 

KJ~itler these circums:ances, the remarltable dust 
which I have namccl 'l<ryolronite,' i.e., ice-dust, ob- 
tained a great scientific iriteresl; particularly as tlie 
cosmic element, viz., the matter deposited frorn 
space, mas very considerable. Even later stltderits 
who liave visited t , l~e  illland ice have observed this 
dust, but in places surroantled Ijy r~~ountains,  frorn 
wl~icli it miglrt with more probnbility have been 
washed dowii. thct.eforc, and without Tliry l l a ~ ~ e ,  
havin:_. esa~r~ilred Profcs.;or Bcrggren's and nly cmn 
researclies of ISTO, paid little attetltion to tlie same; 
while tile saniples bl.oug1it llo~ile by Ilr. N. 0. IIolst 
from South Greerila~~d in ISSO were not very esten- 
sive. 

But now Dr. Ycrli~l brings home from a great rari- 
ety of places ice algae, \~liicli, I feel convinced, ~vil l  
contribute fresh niaterials to our knowletlge of tlie 
flora of the ice a ~ i d  snoiv. For nly oirn part, 1h a ~ e  
re-esa~~iineclmy first researches of t l ~ e  kryoliotiite, 
and they are fully corroborated. Everywliere where 
the snow from last winter has rlielted away, a finc 
dust ,  gray in color, and, \vlle~l wet, black or dark 
brown, is distributed ovcr the inlatrd ice in a layer 
which I a l lo~~ ldestinlate a t  from 0.1 to Imilli~netre 
i n  thickness, if it was evenly distributed over the en- 
,tire surface of the ice. I t  appears in the sarne quan- 
tity in the vicil~ity of the ice-border surrounded by 
mountains as a 11uildred kilometres irilaricl; but in the 
former locality i t  is inixed with a very fi~ie sand, gray 

arid in the interior. Tile dust does not, however, 
for111 a contirinous layer of clay, but haq, by tlie melt-
ing of tllc ice, collected in cavities filled u~itl i  water, 
mllicli are found all over the surface. These are 
rou~ld ,sometimes semicircular, one to thrce feet in 
depth, ~vit l i  a diameter of from a conplc of inillime- 
tres to one metre or inore. At the bott,orn a layer of 
lisyokonite one to fonr rnillitriet,res i n  thickness is 
ileposit,ed, which has often, by organisms ancl by the 
wind, been formell into little balis; ant1 evergwl~erc: 
where t,lle original snrface of the ice has not been 
changed by water-currents, the cavities are found so 
close to each other that  i t  ~vould be very difficult to 
find a spot on the ice as large as the crown of a hat  
free froru thern. In  tlie night, at  a few degrees be- 
low freezing-point, new ice forms on these l~ollows; 
bnt they do ilot freeze to the bottom, even un(1er the 
severest frost, and the sheet which covers tlierr~ is 
never strong enough to support a man, inore particu- 
larly if the hole is, as was tlie case during Iialf our 
journey, covered with a few inches of newly-fallen 
snow. 

The ltryokonite cavities were perhaps lnore danger- 
ous to our espetlitiori than any thing else n-e were ex- 
posed to. We passed, of course, a ~iurnber of crevasses 
without hotto111 as far as the eye could penetrate, and 
wide enough to swallow u p  a man ;  but they were 
' open,' i.e., free from a cover of snow, and could 
with proper cantion be avoided; and the d a ~ ~ g e r  of 
tliese could f~u t l i e r  be ~ui~i imized by tlie se~itling of 
the two-inen slrdges in frolit, and, if one of the nier~ 
fell into the crevasse, he  was supported by the run-
ners and tlie slpenstock, ~v l~ ic l i  'toalways enabled lii~rt 
get up  on the ice again. Gut tliis was far frorn being 
tlie case with the kryoltonite hollows. 'rhese lie, v i t h  
a diameter just large er~oltgh to hold the foot, as close 
to one allother as the stuliips of the trees ill a felled 
forest; and it was therefore iinpossible not to sturnble 
illto tlienl a t  every monient, mliich was the more an-
noyirrg as it Iiappenect jiist \~lietl the foot was strrtclied 
for a step forxf7artl, alttl the traveller \\-as precipi1;tted 
to tile ground ~vir.11 his foot fastencil i r ~  a hole three 
feet it) ilelitll. The worst part of our jor1111c.y was 
four days outmarcl and three tlags of tlrt: return; and 
i t  is not too much to say that each oile of {IS, drlrit~g 
tliese seven days, fell a l~undred times into tlirsi: cavi- 
ties, viz., for all of us, seven thousand times. I an1 
only surprised that no bones mere broken, -an acci-
dent ~vhich would not o~i ly  liave brottght my csplo- 
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ration to at1 alirr~pt cliise, but might have liad the 
most di.astror~s coliscclr~encrs, R S  it woul~l ll;tv(: beell 
utt,erly irnltos.ible to have cnrried a marl in that  state 
hi~cl.r to the ciiast. One :itlv;tntnge tlie lxyolionite 
cavities Ilacl, however; viz., of offering us the purest 
dri11l;ing-water ilnagi~iable, of whicll we fully availed 
ortrselvcs ~ v i ~ h o u t  the least bat1 conserlnerlces. in spite 
of our perspiring state. 

On .July 16 me coveretl tllirteen, on tlie 17th eigli- 
teen ant1 a. half, ancl on the 18th sevciltcen and a half, 
kilon~etres. The co~lrltry, or nlore correctly the ice, 
now gradually rose fro111 '363 to 1,213 metres. Tlie 
distances ennmerated show tliat the ice hecarne more 
snlooth; but the road was still itnpccl~d by tlie kry- 
oltonite cavities, wl~ereas the rivers, which even here 
were rich in water, heca~rie shallonrer but stronger, 
thus easier of crossing. Our road was, besides, often 
cut off by immense snow-covered crevasses, wllicli, 
however, did not cause much trouble. 

011 tlie night of the IStli, when arrived at  canlp no. 
14, the I ~ a p p  bnders  came to ~rle and aslted if lie 
might be permitted to 'have  a run; '  viz., to nialce a 
recoiiriaissance on ' skidor,' to see if there was rro 
land to tlie east. Tliis granted, he started off wii.11- 
out a!~-aitirlg supper. IIe came bnclr after six Ilours' 
absence, ant1 reported that lie had reached twerity- 
seven l t i lo~net re~farther east; that the ice became 
smootller, but was still rising; but there was rro sign 
of land. If his staterrlent was true, he I~ad ,  after a 
laborious day's jonrney, ill six 11ours covered about 
sixty lrilorrietres! At  first I consitlered liis estinlate 
exaggerated, but i t  proved to be perfectly correct. 
I t  took us, thus, two whole ilnys to reach as far as he  
had got, as stiown by the tracli in t l ~ e  snom. I par-
ticnlarly mention this occurreuce in order to slrow 
that the Lapps really did cover the estinlated dis- 
tance of their journey eastward, of wl~ich inore 
below. 

During these days we passed several lalies, some 
of whicli had tlre appearance of not flowing away in 
the winter, as we found here large ice-blocks several 
feet in diameter, screlved up on the shore; which cir- 
cumstance I could only explain by ass~uning that a 
large quantity of water still remained here when tile 
pools about bccanle covered with new ice. The lalres 
are mostly circular, and their shores formed a snow 
' bog ' which was almost in1p:~ssable mith tlie Ileavy 
slcdges. 

On July 19 me covered seventeen and a half, on 
the 20th sixteen and a half, on tlle 21st seven, and 
on tlie 22d seven and a half, 1;ilornetres (13th to 18th 
camlt). The ice rose between tliern fro111 l,21:2 to 1,402 
metres. The distances eilurnerated fully s l~ow the 
nature of the ice. I t  was at  first excellent, particu- 
larly in the mornirig, when the new snow mas covered 
with a layer of l ~ a r d  ice; but on t l ~ e  latter clays we 
had great difficulty in proceeding, as a sleet fell with 
a south-east wind ill tlie night, between the 20th 

' 'I'llc Swedish ' akidor ' anil Norwgin l l  ' ski  ' are long
ntrips, of pine mood, sliglitly bent at tl!e toy, polished, anil aa 
elastic as i f  they were of tllc finest flteel, with a strap for thc 
feet in the cciltre, 011 wl~iuli the 1,appfl and Boa ! ld ina \ in~~~run on 
the snow mith rurnarirnble agility at :I treme!~douspncc. 

a~icl tlie 21st. 'I'he nen7 .inon, :LS well as that  l y i ~ ~ g  
from tlle previons year, became a perfect sno\v-bog, i n  
whicli tlle sledges co11. talrlly stuck, so that it reqnired 
at  tirues four illen to gi:t them ~ J I I ~ .TT'e all got 
\vet, a~ril hat1 great tlifficitlty in fiurlir~g a spr~t or1 the 
icc dry cnougll to pitch the tent. On the 22tl we 
bad to piti:l~ it in tile wet snow, where the feet irn- 
n~etliatcly becxrne sxturatecl on putting tlierri outside 
tlre I~rtlia-rubber mattresses. A little later on in the 
gear, mllen the surface of tlie sno\v is again covered 
with ice, or earlier, before tlie tllalv sets in, the sur- 
face n-auld no tloubt be excellent to journey on. 

IVhen we, tliel.efore, on July 21, mere con~pelled to 
pit,cli the teilt in wet snow, as 110 dry spot co111d he 
discovered, and it wai: irnl~ossiljle to drag the sledges 
farther, I sent t l ~ e  Lapp, Lal's Tuorda, fo~.ward on 
' s1;idor' to find n dry road. EIe came hack, a r ~ d  
stated that the icc cvcryrrllere was covcretl n7itll 
water and snow. li'or t l ~ e  first time in his lile he 
was at  a loss \vliat to suggest. I t  being ut:erly im- 
l~ossibleto get the sletlges farther, I had no  choice. 
I tlccitled to turn back. 

I wisl~ed, liowever, to let the Lapps go forward 
soirle distance to the east to see the co~intry as far as 
possible, At  fimt I consiilered i t  advisable to let 
their journey 0x11~- last twenty-four llonrs; but as 
hot11 Aiiders a11d Lars insisted that they were most 
eager to find the 'Sroniised Land,' a ~ i d  said they 
could do notl~ing tonards discovering it in tha t  sliort 
period, I granted t l~ern leave to rim eastwards for 
four days ilnd niglits, and tlien return. 

On lezving, I gave t l len~ the following written 
orders :-

" Ins t r~~ct ions  ' skid ' run on for liars and Anders's 
the  inland ice of Greenland; viz., -

"Lilrs and iinders have orders to proceed on skidor 
east\~ards,  but are allowetl to alter the coarse, if they 
]nay deem it sdvisable, to north or south. 

"At  tlle end of every third iuile the barometer 
shall be read, ant1 the direction run noted. 

'' The absence is to be four days, but we will wait 
for s i s  clays. ,4fter t l~a t ,  viz., on t.lie morning of 
Ja ly  28, we return. If not re t r~r~ied ,  me leave behind, 
in a sledge, provisions, brandy, niattresses, etc. 

' 'Lars is warned not to be too bold. Should land 
be reachetl, you are to collect as much as you may 
gather of blossoms and grass; if possible, several 
Iri~ids (specimens) of each. 

"Given on the inlanil ice in Greeuland, July 21, 
1883. A. E. S o ~ ~ ~ s s x r B r , ~ ) . "  

They werc allowed to select what provisions, etc., 
they tlesiretl, and mere fnrnished with two compasses, 
aneroid baror~~eters,  ancl a watch. 

At 2.30 A.M. on Ja ly  22 they started. The days we 
~vait.ed for them were in the tent, generally s p e ~ ~ t  
as water surrounded us everywhere. The slry was 
covered with a thin veil of clouds, through which tlie 
s1u1 shorie warmly, at times even scorchingly. From 
time to time this veil of clouds. or haze, descended 
to the surface of the ice, and Ilid the view over the 
expanse; but it was, remarltably enough, not wet, bnt 
dl'y,- yes, so dry that onrwet clothes absolutely tlriecl 
in it. TVc 1r;Lve therefore, I consider, witnessed ;b 
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phenomenon on the inland ice of Greenland which 
is related to the 'sun-smolie ' phe~ionienon of Scan- 
dinavia: viz., what Arago has described under the 
name ' brouillatd sec.' 

On the 24tI1, after an  absence of fifty-seven hours, 
the Lapps returned. I t  was the want of dri~iliing- 
water and fuel which compelled them to return. 
Tlie surface had been excellent for their journey, and 
they had covered a distance out and baclr of two 
hut~dredand thirty liilo~netres, -an estiniate nrliich I 
consider perfectly reliable. During tlie march forward 
the barometer was read every third hour. I t  gale 
the point of return a height of two thonsand r11etres.l 

As to the run, Lars rende~ed tlle fo!loming report. 
When they had reached tlllrty miles fro111 the camp, 
no more water could be found. Farther 011, tlic ice 
became perfectly smooth. The tller~norneter legis- 
tered -.jOC. I t  was very easy to proceed on the 
' skidor.' At the point of return the snow was level, 
and packed by the mind. Tllere nras no trace of 
land. They only saw before tlicrn a smootll ice, cov- 
ered by fine and hard snon. Tlie conlposition of the 
surface was this: first four feet of loose snow, then 
granular ice, and at  last an open space large enough 
to hold an  outstretclied hand. I t  mas surrou~icled by 
angular bits of ice (crystals). The inland ice was 
formed in terraces, thus: first a hill, then a level, 
again another hill; and so on. The Lapps llad slept 
for four Iiour,s, from t ~ ;  elve miclnigllt on July 23, in 
a hollow dug in the snow ~ v l ~ i l e  a te~rific storm blenr. 
They had till then been a~valre for fifty-three houls. 
01)the first day there n a s  no wind; but nes t  day it 
came from tlle so11tl1, and lasted thus i m t ~ l  tn-cnty- 
four miles on the return-jourricy, when it changed 
to west. On tlie return-joi~rney, when forty niiles 
from onr camp, two ravens were secn. They cnnie 
fro111 t l ~ e  north, and returned in the same direction. 
Tlie Lapps had for a rnonlent lost tlie traclc of the 
'sl.idor' in the sno~v. Thc ravens flew at first, they 
found, parallel n it11 the tracli, and then turned to thc 
north. 

On July 23 we begari the return-journey. It was 
high time, as the weather now became very bail; and 
i t  was with great difficulty we proceeded ill t l ~ e  llazy 
air between the number of crevasses. Tlie cold, after 
the sun sanlr below the horizon at  night, also became 
very great; and on tlie momling of Ju ly  27 the <lass 
fell to -11° C. 

As to t l ~ e  return-journey, I Inay be very brief. The 
rivers now irnpecled us hut little, as they were to a 
great extent dried up. The ice-ltnolls had decreased 
considerably in size too, and lay more apart; but the 
glacial crevasses had greatly expanded, and were more 
dangerour, heirig covered with snow. Even tlle cavi- 
ties and the glacial wells, of which many undo~tbtedly 
leave a veritable testimony of their existerice behind 
them in the shape of corresponding hollows in the 
rockbeneath, had expanded, and increased in number. 
On a few occasions on the return-journey we saw 
flocks of birds, most probably water-fowl, which mere 
returning from the north. 
' I have as yet been unable to verify the barometer calouln 

tions, and the figurea stated here nlay suffer some mod~fication. 

On July 31 we again sighted land, ~ l i i c h  was 
reached on the afternoon of Ang. 4, and proceeded 
to Sopliia harbor, where Eskirnos were, as arranged, 
waiting for us. For convenience' sake I now divided 
our party into two, one of wllicli sailed in the lifeboat 
of the Sopliia to Egedesminde, where the steamer 
was to take us on board; and the  other, in which 
was myself, n~arclied to that  place across tlle low 
but broad promontory \;,hicll separates Tessiusarsoak 
and South-East Bay, and then in tnro Eskimo 'kone' 
boats to Ikamiut and Egedesniinde. 

On Bug. 16 tlle Sophia arrived from the north, 
embarlced us, and made for Ivigtut, where nre a r r i ~  ed 
on the 10th. 

Of the expedition carried out under Dr. Natllorst 
during m y  absence, lie will llirnself malce a report,' 
and I have no doubt that the results of the same will 
prove very important. Particularly mill the very rich 
collecliot~s of fossil plants, which lie has made with 
tlie greatest regard to the geological condition of the 
strata, be of gleat value to science, as they ~vill furnish 
11s with many Ilew materials, and detailed illnstrations 
of the flora of the far north during the epoch when 
forests of fig-trees, cycadi, gingko, magnolia, and 
tulip trees covered these regions. Dr. Forsstrand 
and IIerr Koltlioff's collections and stuclies of the 
fauna of Greenland will also contribute to extend our 
knolvledge of the naturalistic conditions of the arctic 
regions; while the carefnl researches made by Herr 
Hamherg, of the saltness, con~position, and ternpera- 
ture of the sea, will, I am sure, greatly benefit liydrog- 
rapliy. His researches have been effected in Davis 
Strait and 13affin's Cay too, tlie hydrographical con- 
ditions of which are but little linown. 

With regard to the results of Iny exploration of tlie 
inland ice, I may be permitted to say a few words. 
That  we fonnd 110 ice-free land in the interior, or 
that it does not exibt hetvoeen GSO and 600 latitnde in 
Greenland, is duc directly to the orograpl~ical condi- 
tions wliicli exist in this part of tlie countly, as re- 
ferred to iri my programme of the expedition.2 The 
land has here the form of a round loaf of bread, with 
sides which gradually axid symrnetrically slope down to 
the sea; i.e., exactly the shape wllicli I then pointed 
out was a necessary co~ldition if the entire country 
sliould be covered wit11 a continuous sheet of ice. 

But, thanlis to the Lapps, lily expedition is the 
first which has penetrated into the very lieart of the 
enormous Greenland continent, and wl~ich  has thus 
solvecl a problem of the greatest geographical and 
scientific importance. I t  is the first exploration of 
tlle hitherto unlrnown interior of Greenlatid, the only 
continent ill the world into which man had not pene- 
trated. 

A new tiieans of locomotion, t l ~ e  'sBidor,' seems 
also to have been acquired for the arctic explorer of 
the future, which may greatly assist him in his work, 
and enable h im to reach places hitherto deemed im- 
possible of approach, but of the use of which the 
Lapp seems to possess, so to speak, the monopoly. 

A. E. NOIZDENSKI~LD. 
Nhtzrre,vol. xxviii, p. 541. 

2 Zbid.,1). 37. 


