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Second lieutenant Sigurd Scott-Hansen,  
who was responsible for the meteorological, astronomical, and magnetic observations  

on the expedition, turned out to be a good photographer.   
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The Design of the  Fram

N ANSEN OBSERVED THAT many Arctic explorers never 
 really gave much thought to their boats but took what was 

available. He felt that the success of the Fram Expedition depended 
on having the right ship built for the ice. For living quarters, a series 
of small cabins opened up to the saloon, where eating and social 
activity took place. The Fram had four single cabins, one each for 
Nansen, Sverdrup, Scott- Hansen, and Dr. Blessing. Two larger 
cabins  housed  either four men or five: Amundsen, Pettersen, Juell, 
and Johansen shared one, and Mogstad, Bentsen, Jacobsen, Nordahl, 
and Hendriksen  were cramped together.

Printed replica of Archer’s construction drawings for the Fram.
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H UNDREDS OF APPLICANTS from all over the world wanted 
to join Nansen’s North Pole journey. Each man had to be in 

peak condition. Nansen wrote in Farthest North about his final 
choices in crew:

And  here on board are men who are leaving wife and  children  behind them. 

How sad has been the separation! what longing, what yearning, await them 

in the coming years! And it is not for profit they do it. For honor and glory 

then?  These may be scant enough. It is the same thirst for achievement, the 

same craving to get beyond the limits of the known, which inspired this 

 people in the Saga times that is stirring in them again to- day.

The following is a list of the members of the expedition as Nansen 
described them in Farthest North (1898, Vol. 1):

The Crew of the Fram
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Otto Neumann Sverdrup, commander of 
the Fram, was born in Bindal, in Helgeland, 
1855. At the age of seventeen he went to sea, 
passed his mate’s examination in 1878, and for 
some years was captain of a ship. In 1888–89 
he took part in the Greenland expedition. As 
soon as he heard of the plan of the polar expe-
dition he expressed his desire to accompany it, 
and I knew that I could not place the Fram in 
better hands. He is married, and has one child.

Sigurd Scott- Hansen, first lieutenant in 
the navy, undertook the management of the 
meteorological, astronomical, and magnetic 
observations. He was born in Christiania in 
1868.  After passing through the naval school at 
Horten, he became an officer in 1889, and first 
lieutenant in 1892. He is a son of Andreas 
Hansen, parish priest in Christiania.

Henrik Greve Blessing, doctor and bota-
nist to the expedition, was born in Drammen 
in 1866, where his  father was at that time a 
clergyman. He became a student in 1885, and 
graduated in medicine in the spring of 1893.

Captain  
Otto Sverdrup  
with his pipe.

Second lieutenant 
Sigurd Scott-Hansen.

Doctor and botanist 
Henrik Greve Blessing.
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Theodor Claudius Jacobsen, mate of 
the Fram, was born at Tromsø in 1855, where 
his  father was a ship’s captain, afterwards harbor- 
master and head pi lot. At the age of fifteen he 
went to sea, and passed his mate’s examination 
four years  later. He spent two years in New 
Zealand, and from 1886–90 he went on voyages 
to the Arctic Sea as skipper of a Tromsø sloop. 
He is married, and has one child.

Anton Amundsen, chief engineer of the 
Fram, was born at Horten in 1853. In 1884 
he passed his technical examination, and soon 
afterwards his engineer’s examination. For 
twenty- five years he has been in the navy, where 
he attained the rank of chief engineer. He is 
married, and has six  children.

Adolf Juell, steward and cook of the Fram, 
was born in the parish of Skåtø, near Kragerø, 
in 1860. His  father, Claus Nielsen, was a farmer 
and ship- owner. In 1879 he passed his mate’s ex-
amination, and has been captain of a ship many 
years. He is married, and has four  children.

Ship’s mate 
Theodor Claudius  

Jacobsen.

Chief engineer 
Anton Amundsen.

Steward and cook 
Adolf Juel.

207-74305_ch01_6P.indd   260 11/22/18   9:40 AM



the crew of the fra m       261

Lars Pettersen, second engineer of the 
Fram, was born in 1860, at Borre, near Land-
skrona, in Sweden, of Norwegian parents. He is 
a fully qualified smith and machinist, in which 
capacity he has served in the Norwegian navy 
for several years. Is married, and has  children.

Frederik Hjalmar Johansen, lieutenant 
in the Reserve, was born at Skien in 1867, and 
matriculated at the University in 1886. In 
1891–92 he went to the Military School and 
became a supernumerary officer. He was so 
 eager to take part in the expedition that, as no 
other post could be found for him, he accepted 
that of stoker.

Peder Leonard Hendriksen, harpooner, 
was born in Balsfjord, near Tromsø, in 1859. 
From childhood he has been a sailor, and from 
fourteen years old has gone on voyages to the 
Arctic Sea as harpooner and skipper. In 1888 
he was shipwrecked off Novaya Zemlya in the 
sloop Enigheden, from Christiansund. He is 
married, and has four  children.

Second engineer 
Lars Pettersen.

Lieutenant 
Frederik Hjalmar  

Johansen.

Harpooner 
Peder Leonard  

Hendriksen.
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Bernhard Nordahl was born in Christiania 
in 1862. At the age of fourteen he entered the 
navy, and advanced to be a gunner. Subsequently 
he has done a  little of every thing, and, among 
other  things, has worked as an electrical engi-
neer. He had charge of the dynamo and electric 
installation on board, acted, moreover, as stoker, 
and for a time assisted in the meteorological ob-
servations. He is married, and has five  children.

Ivar Otto Irgens Mogstad was born at 
Aure, in Nordmøre, in 1856. In 1877 passed 
his examination as first assistant, and from 1882 
onward was one of the head keepers at the 
Gaustad Lunatic Asylum.

Bernt Bentsen, born in 1860, went to sea 
for several years. In 1890 he passed his mate’s 
examination, since which he has sailed as mate 
in several voyages to the Arctic Sea. We engaged 
him at Tromsø, just as we  were starting. It was 
8.30 when he came on board to speak to me, 
and at 10  o’clock the Fram set sail.

Electrician, fireman, 
and meteorological 

assistant 
Bernhard Nordahl.

Ivar Otto 
Irgens Mogstad.

Sailor 
Bernt Bentsen.
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T HE MEN  WERE never idle. The following passages from 
Farthest North illustrate just how busy the men  were aboard 

the frozen Fram:

 There was the care of the ship and rigging, the inspection of sails, ropes, 

 etc.,  etc.;  there  were provisions of all kinds to be got out from the cases 

down in the hold, and handed over to the cook;  there was ice— good, pure, 

fresh- water ice—to be found and carried to the galley to be melted for 

cooking, drinking, and washing  water. Then, as already mentioned,  there 

was always something  doing in the vari ous workshops. Now “Smith Lars” 

Duties of the Crew A board

Collecting fresh water on the ice near the ship.
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had to straighten the long- boat davits, which had been twisted by the waves 

in the Kara Sea; now it was a hook, a knife, a bear- trap, or something  else 

to be forged. The tinsmith, again “Smith Lars,” had to solder together a 

 great tin pail for the ice- melting in the galley. The mechanician, Amundsen, 

would have an order for some instrument or other— perhaps a new current- 

gauge. The watchmaker, Mogstad, would have a thermograph to examine 

and clean, or a new spring to put into a watch. The sailmaker might have an 

order for a quantity of dog- harness. Then each man had to be his own 

shoemaker— make himself canvas boots with thick, warm, wooden  soles, 

according to Sverdrup’s newest pattern. Presently  there would come an 

order to mechanician Amundsen for a supply of new zinc music- sheets for 

the organ— these being a brand- new invention of the leader of the expedi-

tion. The electrician would have to examine and clean the accumulator bat-

teries, which  were in danger of freezing. When at last the windmill was 

ready, it had to be attended to, turned according to the wind,  etc. And when 

the wind was too strong some one had to climb up and reef the mill sails, 

which was not a pleasant occupation in this winter cold, and involved much 

breathing on fin gers and rubbing of the tip of the nose. . . .

For the ship’s doctor  there was less occupation. He looked long and 

vainly for patients, and at last had to give it up and in despair take to doctor-

ing the dogs. Once a month he too had to make his scientific observations, 

which consisted in the weighing of each man, and the counting of blood 

corpuscles, and estimating the amount of blood pigment, in order to ascer-

tain the number of red- blood corpuscles and the quantity of red coloring 

 matter (hæmoglobin) in the blood of each. This was also work that was 

watched with anxious interest, as  every man thought he could tell from the 

result obtained how long it would be before scurvy overtook him.
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Doctor Blessing collecting algae samples from both the salt and fresh water.
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T HE OCEANOGRAPHIC INFORMATION Nansen brought 
back continues to influence polar science  today. The fol-

lowing passages come from Nansen’s journal in Farthest North.

Science Aboard the Fram

Johansen (left) assisting Scott-Hansen with scientific observations.
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Meteorology

The meteorological observations . . .   were taken  every four hours day and 

night; indeed, for a considerable part of the time,  every two hours. They 

kept one man, sometimes two, at work all day. It was Hansen who had the 

principal charge of this department, and his regular assistant  until March, 

1895, was Johansen, whose place was then taken by Nordahl.

Johansen, armed, guarding  
the magnetic observatory 
 from polar bears.

 
Positioning

The night observations  were taken by whoever was on watch. About  every 

second day, when the weather was clear, Hansen and his assistant took the 

astronomical observation which ascertained our position. This was certainly 

the work which was followed with most interest by all the members of the 

expedition; and it was not uncommon to see Hansen’s cabin, while he was 
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making his calculations, besieged with idle spectators, waiting to hear the 

result— whether we had drifted north or south since the last observation, and 

how far. The state of feeling on board very much depended on  these results.

Magnetic Constant and Vari ous Observations

Hansen had also at stated periods to take observations to determine the 

magnetic constant in this unknown region.  These  were carried on at first 

in a tent, specially constructed for the purpose, which was soon erected 

on the ice; but  later we built him a large snow hut, as being both more 

suitable and more comfortable.

Among our scientific pursuits may also be mentioned the deter-

mining of the temperature of the  water and of its degree of saltness at 

varying depths; the collection and examination of such animals as are 

to be found in  these northern seas; the ascertaining of the amount of 

 electricity in the air; the observation of the formation of the ice, its 

growth and thickness, and of the temperature of the dif fer ent layers 

of ice; the investigation of the currents in the  water  under it,  etc.,  etc. 

I had the main charge of this department.

Study of Northern Lights

 There remains to be mentioned the regular observation of the aurora bo-

realis, which we had a splendid opportunity of studying.  After I had gone 

on with it for some time, Blessing undertook this part of my duties; and 

when I left the ship I made over to him all the other observations that 

 were  under my charge.
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Soundings and Dredgings

Not an inconsiderable item of our scientific work  were the soundings 

and dredgings. At the greater depths it was such an undertaking that  every 

one had to assist; and, from the way we  were obliged to do it  later, one 

sounding sometimes gave occupation for several days.

The meteorological observatory on ice.  
From the left: Sigurd Scott-Hansen and Bernhard Nordahl.

Nansen Sampling  Water Aboard  
the Fram in 1894

Wednesday, October 17th. We are employed in taking deep- water 

temperatures. It is a doubtful plea sure at this time of year. Sometimes 

the water- lifter gets coated with ice, so that it  will not close down below 

in the  water, and has, therefore, to hang for ever so long each time; and 
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sometimes it freezes tight during the observation  after it is brought up, 

so that the  water  will not run out of it into the sample  bottles, not to 

mention all the bother  there is getting the apparatus ready to lower. We 

are lucky if we do not require to take the  whole  thing into the galley 

 every time to thaw it. It is slow work; the temperatures have sometimes 

to be read by lantern light. The  water samples are not so reliable,  because 

they freeze in the lifter. But the  thing can be done, and we must just go 

on  doing it. The same easterly wind is blowing, and we are drifting on-

ward. Our latitude this eve ning is about 81°47′ N.

Thursday, October 18th. I continue taking the temperatures of the 

 water, rather a cool amusement with the thermometer down to -29°C. 

(20.2° Fahr. below zero) and a wind blowing. Your fin gers are apt to get 

a  little stiff and numb when you have to manipulate the wet or ice- 

covered metal screws with bare hands and have to read off the thermom-

eter with a magnifying- glass in order to insure accuracy to the hundredth 

part of a degree, and then to  bottle the samples of  water, which you have 

to keep close against your breast, to prevent the  water from freezing. It 

is a nice business!
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Full List of Nansen’s Equipment 
for  T WO -  M AN DASH to  the  NOR T H P OL E

Sledge No. 1 (with Nansen’s Kayak) Lbs. Oz. Kilos.
Kayak 41 2 18.7
Pump 
(for pumping kayaks in case of leakage) 1 2 0.5

Sail 1 9 0.7
Axe and geological hammer 1 5 0.6
Gun and case 7 4 3.3
Two small wooden rods  
belonging to cooker 0 14 0.4

Theodolite and ase 4 13 2.2
Th ee reserve cross-pieces for sledges 2 0 0.9
Some pieces of wood 0 11 0.3
Harpoon line 0 8.4 0.24
Fur gaiters 1 3 0.55
Five balls of cord 2 9 1.17
Cooker, with two mugs,  
ladle, and two spoons 8 13 4.0
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Petroleum lamp (Primus) 0 4 1/2 0.1
Pocket-flas 0 6 0.17
Bag, with sundry articles of clothing 8 13 4.0
Blanket 4 6 2.0
Jersey 2 8 1.15
Finn shoes fi led with grass 3 1 1.4
Cap for fitting ver opening in kayak 0 7 0.2
One pair “komager” 2 1 0.95
Two pair kayak gloves  
and one harpoon and line 1 5 0.6

One waterproof sealskin kayak overcoat 3 1 1.4
Tool-bag 2 10 1.2
Bag of sewing materials,  
including sailmaker’s palm,  
sail needles, and other sundries

2 10 1.2

Th ee Norwegian flag 0 4 0.1
Medicines, etc. 4 15 2.25
Photographic camera 4 10 2.1
One cassette and one tin box of film 3 14 1.75
One wooden cup 0 3 0.08
One rope (for lashing kayak to sledge) 2 0 0.9
Pieces of reindeer-skin  
to prevent kayaks from chafin 3 15 1.8

Wooden shovel 2 3 1.0
Ski-staff with disk at bott m 1 9 0.7
One bamboo staff 1 0 0.45
Two oak staffs 2 10 1.2
Seven reserve dog harnesses and two 
reserve hauling ropes 2 10 1.2

One coil of rope 0 6 0.18
Four bamboo poles for masts and for 
steering sledges 8 13 4.0

One bag of bread 5 15 2.7
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One bag whey-powder 3 5 1.5
One bag sugar 2 3 1.0
One bag albuminous flou 1 12 0.8
One bag lime-juice tablets 1 10 0.73
One bag Frame-food stamina tablets 2 7 1.1
As boat’s grips, under the sledges, were: 
Th ee sacks of pemmican (together) 238 1 108.2

One sack “leverpostei,”  
or pâté made of calf ’s liver 93 15 42.7

Sledge No. 2.  
On this were carried, in strong sacks: Lbs. Oz. Kilos.
Albuminous flou 14 15 6.8
Wheat flou 15 6 7.0
Whey-powder 16 15 7.7
Corn flou 8 13 4.0
Sugar 7 1 3.2
Vril-food 31 4 14.2
Australian pemmican 13 0 5.9
Chocolate 12 12 5.8
Oatmeal 11 0 5.0
Dried red whortleberries 0 14 0.4
Two sacks of white bread (together) 69 5 31.5
One sack of aleuronate bread 46 10 21.2
“Special food” (a mixture of pea flou , 
meat-powder, fat, etc.) 63 13 29.0

Butter 85 13 39.0
Fish flour Våge’s) 34 2 15.5
Dried potatoes 15 3 6.9
One reindeer-skin sleeping-bag 19 13 9.0
Two steel-wire ropes, with couples for 
twenty-eight dogs 11 0 5.0

One pair hickory snowshoes [skis] 11 0 5.0
Weight of sledge 43 5 19.7
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Sledge No. 3 (with Johansen’s Kayak) Lbs. Oz. Kilos.

Kayak 41 6 18.8
Two pieces of reindeer-skin,  
to prevent chafin 1 12 0.8

A supply of dog-shoes 1 3 0.55
One Eskimo shooting-sledge with sail 
(intended for possible seal-shooting  
on the ice)

1 10 0.73

Two sledge sails 2 10 1.2
Pump 0 14 0.4
Oar-blades  
(made of canvas stretched on frames, 
and intended to be lashed to the ski-
staffs)

1 2 0.5

Gun 7 2.7 3.26
Flask 0 5.9 0.17
Net (for catching crustacea in the sea) 0 5.2 0.15
One pair “komager” 1 15.7 0.9
Waterproof kayak overcoat of sealskin 2 3 1.0
Fur gaiters 0 7.3 0.21
Two reserve pieces of wood 0 9.8 0.28
Two tins of petroleum (about 5 gallons) 40 0.6 18.2
Several reserve snowshoe  
[ski] fastenings 0 15.1 0.43

Lantern for changing plates, etc. 1 1.2 0.49
Artificial glass ho izon 0 10.2 0.29
Bag with cords and nautical almanac 0 4.6 0.13
Pocket sextant 0 13.7 0.39
Two packets of matches 0 13.7 0.39
One reserve sheet of German silver (for 
repaving plates under sledge-runners) 0 7.4 0.21
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Pitch 0 3.5 0.1
Two minimum thermometers in cases 0 7.4 0.21
Th ee quicksilver thermometers in cases 0 4.9 0.14
One compass 0 8.8 0.25
One aluminium compass 0 8.4 0.24
One aluminium telescope 1 8.6 0.7
“Sennegraes” for Finn shoes 0 7 0.2
Bag with cartridges 26 1 11.85
Leather pouch with reserve shooting 
requisites, parts for gun-locks,  
reserve cocks, balls, powder, etc.

3 1 1.4

Leather pouch with glass bottle,  
one spoon, and fi e pencils 0 10.6 0.3

Bag with navigation tables, Nautical 
Almanack, cards, etc. 2 7 1.1

Tin box with diaries, letters, photo-
graphs, observation-journals, etc. 3 10 1.65

One cap for covering hole in deck of kayak 0 8 0.23
One sack of meat-chocolate 17 10 8.0
One bag of soups 6 10 3.0
One bag cocoa 7 6 3.35
One bag fish flo 3 12 1.70
One bag wheat flou 2 0 0.90
One bag chocolate 4 6 2.0
One bag oatmeal 4 6 2.0
One bag vril-food 4 6 2.0
As grips under the sledge were:
One sack of oatmeal 29 1 13.2
One sack pemmican 115 1 52.3
One sack liver pâté 111 12 50.8
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Dog Name Lbs. Kilos.
Kvik 78 35.7
Freia 50 22.7
Barbara 49 1/2 22.5
Suggen 61 1/2 28.0
Flint 59 1/2 27.0
Barrabas 61 1/2 28.0
Gulen 60 1/2 27.5
Haren 61 1/2 28.0
Barnet 39 17.7
Sultan 68 31.0
Klapperslangen 59 1/2 27.0
Blok 59 26.8
Bjelki 38 17.3
Sjøliget 40 18.0
Katta 45 1/2 20.7
Narrifas 46 21.0
Livjægeren 38 1/2 17.5
Potifar 57 26.0
Storræven 70 31.8
Isbjøn 61 1/2 28.0
Lilleræven 59 26.7
Kvindfolket 37 26.0
Perpetuum 63 28.6
Baro 60 1/2 27.5
Russen 58 26.5
Kaifas 69 31.5
Ulenka 57 26.0
Pan 65 29.5

A List of Nansen’s Dogs 
on  S TAR T I NG  t he  T REK to  the  NOR T H P OL E
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Dogs near the Fram.
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B EFORE SNOW MACHINES arrived in the Arctic in the 1960s, 
sled dogs  were used for travel and hauling supplies in inac-

cessible areas. Archaeological evidence shows that domestic dogs 
pulled sleds and helped in hunting as far back as nine thousand 
years ago in northeastern Siberia.

In the first days of polar exploration, sled dogs  were used with 
mixed success. Dogsledding for polar travel required a lot of work. 
Walking or skiing beside the sled, which was heavy with gear and 
supplies, the musher had to guide the dogs over pressure ridges and 
around open  water leads. For lack of experience, early attempts to use 
dogs for polar exploration  were generally not successful. All who at-
tempted to use them reverted to man- hauling. Nansen was the first 
successful polar explorer to use dogs on his North Pole journey.

Dogs and Polar Exploration
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Nansen’s dogs  were Ostiak dogs from northern Siberia, some-
times referred to as West Siberian Huskies, with perhaps a few 
Samoyeds thrown in. Nansen never refers to his dogs as huskies, so 
I have used the term sled dog to keep this  simple and accurate. Kvik 
was the only dog Nansen brought from Norway. He collected thirty- 
four sled dogs from a friend, a Rus sian explorer who brought them 
to the northern shore of Siberia to go aboard the Fram  because 
Nansen  couldn’t get them in Oslo before his expedition departed; a 
few  were born on board the ship. The Asiatic Ostiak breed is used 
for sled hauling and elk, bear, and wolf hunting. Although com-
paratively small,  these hardy dogs make good pullers. 
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Inuit voyages in the far north. Earliest evidence of  humans in the Arctic 
goes back 40,000 years.

330–32. BCE Greek navigator Pytheas from Marsallia (now Marseilles) 
travels from the Mediterranean to Britain and on to a place he called Thule, 
perhaps the Shetlands, Iceland, or Norway.

CE 986 Viking Erik the Red founds the first Norse settlements on 
Greenland.

1585–87 John Davis makes three voyages looking for a Northwest Passage 
(73°12′ N).

1594–97 William Barents (sometimes listed as Barentz) leads three 
voyages looking for a Northeast Passage (77°20′ N).

1607 Henry Hudson passes Spitsbergen, Norway, and rec ords 80°23′ N as 
his farthest north point (likely it was 79°23′, or 637 nautical miles from the 
North Pole).

1806 Captain William Scoresby,  whaler, is the first to sail into the Polar 
Sea (81°30′ N, or 510 miles from the pole).

1827 William Parry’s Royal Navy Expedition is said to have arrived within 
435 miles of the North Pole (82°45′ N).

North Pole Expeditions and Rec ords
of  FAR T H ES T NOR T H
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1845–47 Sir John Franklin,  Great Britain, searches for the Northwest 
Passage. Both of his boats are lost. They  were found south of King William 
Sound— first the Erebus, in 2014, and then the Terror, in 2016.

1871 Charles Francis Hall, American, in the ship Polaris, travels via the 
Smith Sound route between Greenland and Ellesmere Island but dies 
during the winter on the pack ice (82°11′ N).

1872–74 The Austro- Hungarian North Pole Expedition in the Tegetthoff. 
With a crew of twenty- four, Captain Karl Weyprecht and Julius Payer left 
Tromsø, Norway, in July 1872. In August their ship was locked in ice and 
while drifting north, they discovered the archipelago they named Franz 
Josef Land  after the Austro- Hungarian emperor. Payer took sleds out to 
explore and reached 81°50′ N. In May 1874, Captain Weyprecht and the 
expedition team abandoned the Tegetthoff, taking with them sleds and boats. 
They made it back to Vardø, Norway, on August 14, 1874.

1875–76 During the British Arctic Expedition led by Captain George 
Nares, Lieutenant Albert H. Markham traveled, by dogsled, from the ship 
HMS Alert on the north coast of Ellesmere Island and reached 83°20′ N,  
four hundred miles from the North Pole.

1878–79 The Swedish Vega Expedition, led by geologist Adolf Erik 
Nordenskiöld, attempted to discover the long- sought Northeast Passage. 
Nordenskiöld’s maps and descriptions of the terrain would prove helpful to 
Nansen as the Fram moved through the  waters above Siberia.

1879–81 USS Jeannette expedition with Lt. George Washington De Long 
(commander) and George W. Melville (chief engineer). Following the 
shipwreck of the Jeannette, De Long and eleven men died while  others made 
their way to land and then to rescue.

1881 Benjamin Leigh Smith of Britain explored and charted parts of Franz 
Josef Land. He hoped to find De Long’s ship, the Jeannette. When his ship 
was nipped by ice and crushed, he and his crew  were forced to survive for 
ten months at Cape Flora on Northbrook Island. They fi nally headed south 
and  were rescued.

1882 The Greely/Lady Franklin Bay Expedition, American, traveled by 
dogsled from the north coast of Ellesmere Island to 83°24′ N.

1888 First successful crossing of Greenland’s inland ice by the Norwegian 
expedition led by Fridtjof Nansen (traveling from east to west).
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1895 Fridtjof Nansen and Hjalmar Johansen, Norwegian, traveled by 
dogsled from the ship Fram around 84°N in the polar sea and returned to 
Franz Josef Land. They reached 86°14′ N and 232 miles from the North 
Pole, and the farthest north to date by 174 nautical miles. 

1897 The Swedish balloonist S. A. Andrée planned to take a hydrogen 
balloon from Spitsbergen directly over the pole to Rus sia or Canada. Andrée 
set off in July but crashed on the ice  after only three days. His team survived 
the crash but died  later on a small island. Their fate was unknown  until the 
remains of their camp  were found in 1930.

1900 Captain Umberto Cagni, Italian, of the Spanish Duke d’Abruzzi 
Expedition, traveled by dogsled from Franz Josef Land (86°34′ N).

1906 Disputed (Considered questionable). Robert E. Peary, 
American, traveled by dogsled from the north coast of Ellesmere Island 
(87°6′ N).

April 21, 1908. Disputed (unverifiable). Frederick A. Cook, American, 
traveled by dogsled from the northern tip of Axel Heiberg Island (90° N).

April 6, 1909. Disputed (unverifiable). Robert Peary and Matthew 
Henson traveled by dogsled, from the north coast of Ellesmere Island (90° N).

May 9, 1926. Disputed. Richard Byrd and pi lot Floyd Bennett, in a 
Fokker F- VII Trimotor, the Josephine Ford, claim to be the first to f ly over 
the pole.

May 12, 1926. Norwegian Roald Amundsen, American Lincoln Ellsworth, 
and Italian Umberto Nobile carry out the first transpolar flight from 
Spitsbergen to Alaska over the North Pole in the dirigible balloon Norge.

June 18–20, 1937. Soviet pi lot Valery Chkalov carried out the first 
transpolar f light over the North Pole in an airplane, traveling from Moscow 
to Vancouver, Washington.

May 21, 1937. The first North Pole ice station was established by the 
Soviet Union at 89°25′ N, twelve miles from the North Pole. Research was 
conducted for 274 days,  after which the scientists  were rescued by ice-
breaker, having drifted 1,770 miles to the east coast of Greenland.

April 23, 1948. Twenty- four Soviet scientists and the f light crews from 
three planes became the first  people to land, then stand on the North Pole.
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May 9, 1949. Vitaly Volovich and Andrei Medvedev, of the Soviet Union, 
 were the first to parachute onto the North Pole.

August 3, 1958. The nuclear- powered submarine USS Nautilus was the 
first naval vessel to reach the North Pole.

April 19, 1968. Ralph Plaisted was the first confirmed person to reach the 
North Pole; he traveled by Ski- doo (snow machine).  Because both Peary’s 
and Cook’s claims to have reached the North Pole are in doubt, Plaisted’s 
might be the first surface expedition to accomplish the feat.

April 6, 1969. Sir Walter “Wally” Herbert, Allan Gill, Dr. Roy Koerner, 
Dr. Ken Hedges, and forty dogs were the first to reach the North Pole by 
dogsled. They then traversed the Arctic Ocean.  After setting out in 1968 
from Barrow, Alaska, the expedition had been forced to winter near the 
pole due to ice drift and then continue on the following spring. They ended 
their trek in Spitsbergen, Norway.

August 17, 1977. The Soviet Union’s nuclear- powered icebreaker Arktika 
was the first surface ship to reach the pole.

March 16– May 31, 1979. The members of the Dmitry Shparo 
Expedition, of the Soviet Union,  were the first to ski from the continent  
to the North Pole.

March 7– May 1, 1986. The first expedition to reach the pole without 
resupply (one way) was the Steger International Polar Expedition. Team 
members:  Will Steger, Paul Schurke, Brent Boddy, Richard Weber, Geoff 
Carroll, Ann Bancroft, Bob Mantell, Bob McKerrow, and five dog teams. 
Ann became the first  woman to trek to the pole. The two Bobs and three 
dog teams returned to the base camp before the pole.

June 15, 1995. Canadian Richard Weber and Rus sian Dr. Mikhail 
Malakhov achieved the first round- trip journey to the pole using only 
 human resources—no help, no dogs, no planes, no resupply. At 108 days, 
this was the longest unsupported North Pole journey.

2007 Top Gear: Polar Special, BBC’s Top Gear team, are the first to reach 
the magnetic North Pole in a car.
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A Special Note on Geoff Carroll 
and  A  MODE RN - DAY SL ED DOG T RIP  

to  t he  NOR T H P OL E

G EOFF CARROLL, WHO lives in Barrow, Alaska, (recently 
changed to its traditional Iñupiaq name, Utqiagvik), was an 

essential part of the 1986  Will Steger International Polar Expedition 
to the North Pole (the first confirmed dogsled journey to the North 
Pole without resupply). In addition to being a friend for years and 
talking to me about his life with dogs and raising a  family in Barrow, 
Geoff shared with me his handwritten journal of  those fifty- five 
days it took him and his companions to reach the North Pole.  After 
two months of grueling travel over ice ridges and quick- freezing 
open  water leads, Geoff reached the North Pole on May 1, 1986.

He told me, “First of all, we knew we  weren’t  going to kill or 
eat our dogs, and we  weren’t  going to feed dogs to dogs. To be the 
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first sled dog trek with no resupply to the North Pole, one major 
concession was that a plane would meet us halfway up to take 
some dogs out. Same as Nansen, we just  couldn’t haul enough 
food for all the dogs and ourselves all the way to the pole. We 
started with forty- nine dogs, and roughly half  were flown out along 
the way.

“ Going out on a trip with sled dogs is like  going out with your 
ten best friends.  There’s love  there, but, even more than love,  there’s 
re spect.  Those guys are so tough. It’s just amazing the weather they 
can survive and even be comfortable in. We certainly  didn’t baby 
the dogs. But they  were a source of motivation and encouragement 
to the rest of us. They worked hard all day, and then  they’d jump 
up the next morning full of enthusiasm to pull the sleds. Day  after 
day. ‘Come on, come on, let’s go,’ they seemed to say. It was such 
an inspiration. Sometimes we’d get down in the dumps and think, 
What the heck are we  doing  here anyway? But  every day the dogs 
jumped up ready to go.”

 Going to the Bathroom  
on a Trek to the North Pole

Geoff told me, “I  don’t know how Nansen did it, but it may have 
been similar to my experience. Number one was not much of an 
issue except for the old ‘six inches of insulation and only three inches 
of anatomy’ prob lem. I had to do a bit of stretching to make sure 
I   didn’t pee on the inside of my pants. We had pee  bottles that 
we used when we  were in the tents, which made life a lot easier.

“Number two was one of the most challenging activities of the 
expedition. It was one of the few  things that required baring the hands. 
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My procedure was to strategically place four squares of TP in an eas-
ily accessible place in my clothing. Then I would run a short distance 
to build up my body heat while swinging my arms in circles to get as 
much warming blood into my fingertips as pos si ble. When I felt I was 
ready, I would stop, take off my mittens, pull down my wind pants, 
open up the back hatch on my polar suit, and do my business as quickly 
as pos si ble. I quickly grabbed my con ve niently placed TP, cleaned 
 things up, Velcroed up my back hatch, and pulled up my pants. Prob-
ably in the span of fifteen seconds. Even in that short time period, 
 things got chilled, so I danced and waved my hands around  until 
every thing warmed up.

“It only happened once on the trip, but I did suffer the classic 
Arctic disaster. I went through my routine, quickly closed up my 
back hatch, and looked back to admire my work.  There was noth-
ing on the ice! That only left one place it could be, so I whipped my 
back hatch open, reached in and threw out the offensive object, and 
cleaned  things up as best I could. That was not a good way to start 
the day.

“An in ter est ing note was that the dogs loved eating  human poop. 
They would go to  great lengths to avoid stepping in dog poop, but 
they loved to eat  human poop. If a dog driver  running one of the 
teams ahead of you  didn’t move far enough off the trail when they 
pooped, my dogs would smell it and we’d nearly have a riot with the 
dogs trying to be the first one to get to it and eat it. When one of my 
dogs was not feeling well, I presented him with some poop on a 
piece of caribou skin. It  really perked him up. This is prob ably more 
than you wanted to know.”
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Geoff told me why he took many solo trips  after  going to the 
North Pole.

“One of the  great  things about traveling across sea ice is that it is 
prob ably the most untouched wilderness in the world. Since most of 
it re-forms  every year, it is totally pristine. I especially liked the times 
I would get separated from the other teams and I would be traveling 
in one of the most isolated places on earth with the dogs all in sync, 
in nearly absolute silence, the only sound being the padding of 
the dogs’ feet, some panting, and a bit of squeaking from the sled. 
The dogs  were content  because they  were  doing their absolute favor-
ite  thing in the world. And so was I.”

Geoff Carroll and his dog team giving kids rides  
during Spring Festival in Utqiagvik (Barrow, Alaska). 
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Navigating in the A rctic
E X PL ANAT ION  of  NAV IG AT ING  

at  t he  NOR T H P OL E 

by  PA U L  S C H U R K E 

(navigator on 1986 North Pole trek with Geoff Carroll)

G IVEN THE SHIFTING sea and extreme temperatures, virtually 
 every pro cess of adventuring is more challenging near the 

North Pole than elsewhere, except one: celestial navigation. First 
off,  because the lines of longitude are converging  toward a singular-
ity at the top of the world, polar navigators can dispense with that 
ele ment and simply focus on latitude, which makes the position- 
finding task far easier. Secondly, the sun keeps you on a northbound 
track. In the Arctic spring (prime time for polar travel) the sun is 
out round- the- clock and dips to its lowest point, due north, at local 
midnight and its highest point, due south, at local time.

The dip and rise are very subtle, so on our 1986 dogsled and ski 
expedition to the North Pole,  here’s how we’d find them: Within an 
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hour of local noon (which we’d track with our watches), our team 
would stop for a rest break while I’d secure our sextant to the  handles 
of a dogsled for stability. Then  every few minutes, I’d scope the sun 
through the eyepiece and note its elevation on the instrument’s 
graduated arc. As the sun approached peak position, its rise would 
“stall out” a bit, alerting me to take more precise and frequent sight-
ings so that I could capture that exact reading at “zenith.”

That sun- sighting pro cess was painful in the deep cold, since it 
required delicate movements of bare fin gers on cold brass dials. But 
the final step was easy: I’d refer to my navigational  tables for the exact 
elevation of the sun at the North Pole during that moment of local 
noon. Then I’d subtract that figure from my sextant reading, and the 
remainder, in minutes of arc, equaled the number of nautical miles to 
our goal. My “celestial” reward upon reaching the North Pole was 
viewing a sun that remained exactly the same  angle above the horizon 
 every hour of night and day, cutting a perfect circle in the sky.
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O NE WAY TO find your way north is to use the sun and the time 
of day. At a time when the sun is always in the sky within hun-

dreds of miles of the North Pole in spring and summer, at local solar 
noon, the sun is directly south, and at midnight it is north. So to 
head north, you head  toward the sun at midnight and have it at your 
back at noon.  Every hour in between is another 15° on your watch. 
So as you remain pointing north, the sun goes around you during 
the day. Therefore, if you keep your direction of travel properly ori-
ented to the course of the sun, you are always pointed north. With a 
twenty- four- hour watch you can point the hour hand at the sun, and 
0  will be pointing north.

 Simple Use of the Sun 
and  a  24-  HOUR WATCH 

by  G E O F F  C A R R O L L
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An instrument  for observing the sun,  
later used in the Arctic Expedition in the Arctic Ocean.

207-74305_ch01_6P.indd   292 11/22/18   9:40 AM



October 10, 1861  
Fridtjof Nansen born at  
Store Frøen, near Oslo.

1882  
Volunteered on the sealer Viking. 
First saw Greenland’s ice cap and 
was entranced by the Arctic world 
of sea ice. Deci ded to return 
someday.

1882–1888  
Ju nior curator of zoology  
at the Bergen Museum.

1884  
Trekked across Norway from 
Bergen to Oslo and back on skis.

1888  
In April, defended his dissertation  
on the central ner vous system  
of certain lower vertebrates and 

received a doctorate degree  
from the University of Oslo.

1888  
Crossed Greenland in two months  
with a party of six, man- hauling  
all supplies (no dogs) from  
the uninhabited east coast to the 
towns on the west coast.  
They missed the boat back to 
Eu rope and remained with Inuit 
villa gers through the winter.

1889  
Nansen married Eva Sars.

1889–1892  
Served as curator of the University 
of Oslo’s Zootomical Institute.  
He published several articles  
and two books, The First Crossing  
of Greenland (1890) and Eskimo Life 
(1891).

Time Line
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1893–1896  
Voyage of the Fram.  
Locking his ship into the ice  
above Siberia, Nansen and  
his crew moved very slowly  toward 
the North Pole. When they  
realized that the ship would not 
reach the exact pole, Nansen  
and Hjalmar Johansen supplied 
themselves with thirty days’ rations 
for their dogs and a hundred days’ 
rations for themselves and set out  
in March 1895.  After getting closer  
to the pole than anyone had before, 
they traveled to Franz Josef Land, 
wintered  there, and started south 
again in May 1896. They  were 
re united with their crew in August 
at Tromsø.

1897  
Published Farthest North: Being the 
Rec ord of a Voyage of Exploration of 
the Ship “Fram” 1893–96 and of a 
Fifteen Months’ Sleigh Journey by 
Dr. Nansen and Lieut. Johansen. 
Appointed a research professor at the 
University of Oslo (at the time, 
Kristiana). He also published six 
volumes of scientific observations 
made on the polar expedition.

1907  
Nansen’s wife, Eva, died of  
pneumonia. Nansen became  
a single father of five children. 

1908  
Appointed professor of oceanogra-
phy at the University of Oslo.

1905–1908  
Promoting the in de pen dence of 
Norway from Sweden, he served as 
Norway’s minister to  Great Britain.

1914  
At the beginning of World War I, 
Nansen became more and more 
involved in international politics.

1917–1918  
Led a Norwegian del e ga tion in 
Washington, DC, and negotiated an 
agreement to ease the Allied 
blockade so that shipments of 
essential food could proceed.

1919  
Became president of the Norwegian 
Union for the League of Nations 
and was an influential presence at 
the Peace Conference in Paris.
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1919  
Nansen married Sigrun Munthe.

1920  
Began his long ser vice as  
a delegate to the League of Nations. 
When asked by the League  
to take on the job of repatriating  
the prisoners of war, Nansen  
helped repatriate 450,000  
prisoners.

1921  
Appointed High Commissioner  
for Refugees. Nansen in ven ted  
the Nansen Passport, a document  
of identification issued to stateless 
refugees, which was recognized  
by fifty-two nations.

1921  
Nansen led a Eu ro pean relief  
effort, through organ izations  
like the Red Cross and Save  
the  Children, to aid the millions  
of Rus sians  dying in the  
famine of 1921–22, while  
Herbert Hoover led the  
American relief operation.

1922  
Following a conflict between 

Turkey and Greece, Nansen negoti-
ated the resettlement of about 1.25 
million Greeks living on Turkish 
soil back to their homeland, while as 
many as five hundred thousand 
Turks moved from land controlled 
by Greece.

1922  
Nansen was awarded the Nobel 
Peace Prize.

1925  
Nansen headed a League of Nations 
del e ga tion to determine  whether 
fifty thousand Armenian refugees 
could be settled in Soviet Armenia. 
They had the opportunity to have 
Nansen Passports, and so  were 
protected as refugees  under his 
High Commissioner’s office.

May 13, 1930  
Died at sixty- eight years old.

May 17, 1930  
Buried on Norway’s Constitution 
Day.
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Digging the Fram out of the ice.
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The Arctic: The word comes from the Greek arktikos, meaning 
“near the bear,” and refers to the constellation known as Ursa 
Major, or the Big Dipper. (The two stars on the end of the Big 
Dipper point to Polaris, or the North Star.) The Arctic is the 
polar region north of the Arctic Circle. During the June solstice, 
 there are twenty- four hours of sunlight in the Arctic and on the 
December solstice, the sun never rises. The Arctic includes eight 
countries: Finland, Sweden, Norway, Iceland, Greenland ( under 
the Danish monarchy), Canada, the United States (Alaska), and 
Rus sia. Temperatures in the Arctic range from −40°C (−40°F) 
in the winter to 10°C (50°F), in the summer.

Arctic Circle: The Arctic Circle is a parallel of latitude (about 
66°33′ N. latitude), 1,650 miles (2,655 km) from the North Pole. 
The Arctic Circle does not actually enclose all the Arctic regions.

Glossary
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Arctic Ice Pack or Pack Ice: The ice cover of the Arctic 
Ocean. The ice melts in spring and summer. After reaching its 
minimum around mid- September, it increases during the fall 
and winter. Some ice survives through the year, but with changes 
in global temperatures,  there has been a dramatic decline of ice 
in the Arctic in recent de cades.

Crow’s Nest: A structure in the upper part of the mast of a ship 
that is used as a lookout point.

Fram:  The 128- foot ship built by shipwright Colin Archer for 
Fridtjof Nansen’s Arctic expedition. It was designed to freeze into 
the Arctic ice pack so the explorers could “float” over the North 
Pole. (The word Fram means “forward” in Norwegian.)  Later the 
ship was used for Arctic and Antarctic expeditions by Otto 
Sverdrup and Roald Amundsen. The Fram traveled farther north 
(85°57′ N) and farther south (78°41′S) than any other wooden 
ship and is preserved at the Fram Museum in Oslo, Norway.

Frostbite: Damage to skin caused by extreme cold. Fin gers, toes, 
and noses are most often affected.

Greenland: A territory controlled by Denmark that lies between 
the Arctic and Atlantic Oceans. It is the largest island in the 
world. Three- quarters of Greenland is permanent ice, and even 
 today it is the least densely populated country in the world. 
Inhabited by native  peoples from Canada for five thousand 
years, Greenland’s south and west coasts received settlers from 
Norway, Iceland, and Denmark in the tenth  century.

Hummock: A low hill of broken ice that has been forced upward 
by pressure. It may be fresh or weathered.

Iceland: A Nordic island country in the North Atlantic.
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Ice Blink: A white glare seen on the underside of low clouds indi-
cating the presence of ice, which may be beyond the range of 
vision or over the horizon.

Ice Cap: A permanent sheet of ice that covers land or  water.
Ice Floe: A large flat sheet of f loating ice, meters or more across. 

A  giant floe might be over 5.4 nautical miles across.
Ice Pan: A large contiguous section of f loating pack ice.  These are 

always in flux. Sometimes they add ice and get bigger. Sometimes 
they break up into smaller pans.

Jeannette Current:  Nansen postulated that a northeasterly 
current would take the Fram from the New Siberian Islands off 
the coast of Rus sia up and over or near the North Pole and de-
posit the ship somewhere on the other side of the globe between 
Greenland and Spitsbergen. He called it the “Jeannette” current 
 because of the debris from the shipwrecked Jeannette, which was 
crushed near the New Siberian Islands and washed up on the 
coast of Greenland a few years  later.

Komager: A Sami moccasin/boot for use in less cold Arctic months.
Latitude: A mea sure of relative position north or south on the 

Earth’s surface, mea sured in degrees from the equator, which 
has a latitude of 0°, with the poles each having a latitude of 90° 
north or south. The distance of a degree of latitude is about 69 
statute miles or 60 nautical miles (111 km).

Lead: A fracture or passageway through ice which is navigable by 
surface vessels. Freshly refrozen leads are often covered with 
dark ice and are among the most dangerous  things polar explor-
ers encounter. In cold temperatures, ice in the leads gets thicker 
and provides smooth routes through rough ice sections.
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Longitude: Lines of longitude run between the North Pole and 
the South Pole. They are a certain distance apart at the equator 
but get closer together as they go north (and south).  These lines 
are also called meridians. Like lines of latitude, meridians are 
mea sured in degrees, minutes, and seconds. The north- south 
line that marks 0° longitude passes through Greenwich,  England. 
This is called the Greenwich, or prime, meridian.

Midnight Sun: The sun vis i ble through the night in the summer 
months north of the Arctic Circle and south of the Antarctic 
Circle. In the Arctic during the summer solstice, June 21, the 
sun is vis i ble for a full twenty- four hours.

Nautical Mile: A unit in mea sur ing distances at sea or on ice, 
equal to one minute of latitude, approximately 2,025 yards 
(1,852 m), as opposed to a statute mile, which is a unit for mea-
sur ing land distances.

Nipped: Beset in the ice with the surrounding ice forcibly pressing 
against the hull.

Northeast Passage: From the point of view of Eu rope, this is 
the shipping route to the Pacific Ocean from the northern Atlantic 
along the coasts of the Arctic Ocean, from Norway to Rus sia.

Northwest Passage: From the Eu ro pean viewpoint, the sea 
route to the Pacific Ocean through the Arctic Ocean along 
the northern coast of North Amer i ca via waterways through the 
Canadian Arctic Archipelago.

North Pole:  The northernmost place on earth, located in the 
Arctic Ocean.

Old Ice: Sea ice that has survived at least one summer’s melt. Most 
topographic features on old ice are smoother than on first- year ice.
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Pemmican: A high- energy food of concentrated protein— usually 
dried meat— and fat  adopted by Eu ro pe ans in the fur trade and 
 later by polar explorers.

Polar Day and Night: The polar day occurs in the northernmost 
and southernmost regions of the earth when the sun stays above 
the horizon for more than twenty-four hours. The opposite phe-
nomenon, polar night, occurs when the night lasts for more than 
twenty-four hours.

Pressure Ridges: When ice pans crush into one another, the 
ice along the edges breaks up and gets pushed up into pressure 
ridges.  These can range from very small to up to 50 feet (15 m) 
tall. When ice pans freeze together into one larger pan, the large 
pan can have pressure ridges crisscrossing it. Some pressure 
ridges are made up of recently broken-up ice and some are more 
rounded and weathered.

Sami  People: An indigenous Arctic  people, formerly known as 
Lapps or Laplanders, who live in the far north of Scandinavia 
and Rus sia.

Scurvy: A debilitating illness characterized by swollen gums and ex-
tremities, a yellowing of the skin, and pain in the joints. Untreated, 
it leads to death. It is caused by a lack of Vitamin C (found in fresh 
fruits and vegetables) in the diet over a prolonged time.

Sextant: A precision instrument that includes a telescope and is 
used to mea sure the elevation of celestial bodies (planets and 
stars) above the horizon to determine one’s position.

Spitsbergen: The largest island of the Svalbard archipelago in 
northern Norway, which was used as a whaling outpost in the 
seventeenth  century.
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Statute Mile: A unit of mea sure on land equal to 1,760 yards 
(1,609 m). As opposed to a nautical mile, which is a unit to mea-
sure distances at sea or on ice.

Suet: The hard fat around a cow’s or sheep’s kidneys, which can be 
melted and used for food or other purposes.

Svalbard: A Norwegian archipelago in the Arctic Ocean, known 
prior to 1925 by its Dutch name Spitsbergen, meaning “jagged 
mountains.”

Traces: Straps, usually leather, that connect sled dogs to one an-
other and to the sled, allowing them to pull it.

Walrus Blubber: The fat layer on a walrus that serves as both 
food and fuel for the  people of the north.

 Water Sky: The dark streaks on the undersides of low clouds, 
indicating the presence of open  water in the vicinity of sea ice. 
The dark clouds over open  water have long been used by polar 
explorers and scientists to navigate in sea ice.
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D OCUMENTED AND RESEARCHED with primary and secondary 
sources, including documents from the Fridtjof Nansen Archives at 

the National Library of Norway and the following conversations and some 
taped interviews with Harald Dag Jølle of the Norwegian Polar Institute, 
in Tromsø; Karen Blaauw Helle, emeritus professor of physiology, the 
Department of Biomedicine, University of Bergen, Bergen, Norway; Carl 
Emil Vogt, University of Oslo and the Center for Studies of Holocaust and 
Religious Minorities; Susan Barr, se nior polar adviser, Riksantikvaren/
Directorate for Cultural Heritage; Anne Melgård at the National Library of 
Norway in Oslo; Karin Berg, former director Oslo’s Holmenkollen Ski 
Museum; Geir O. Kløver, director, Fram Museum; Tom Nickelsen Gram, 
tour guide at the Fram Museum; Ola Just Haugbo, man ag er of information 
systems, Fridtjof Nansen Institute; Paul Schurke, Craig George, Gerald 
Johnson, Geoff Carroll, Joanne Muratori, and  Will Ambrose, vice-dean for 
the School of the Coastal Environment at Coastal Carolina University.

Sources
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We b s i t e s

Fram Museum, Oslo, Norway
fr ammuseum . no

The Nansen Collection
 commons . wikimedia . org / wiki / c at egory: the_nansen_collec t ion

The National Library of Norway/Archive of Fridtjof Nansen

nb.no/en/t he-nat ional-libr ary-of-norway/

 Nobelprize . org
nobelprize . org / nobel_prizes / peace / laureates / 1922 / nansen - bio . html

Norwegian Polar Institute, Tromsø, Norway
npol ar .  no / en/

Smithsonian National Museum Arctic Studies Center 
nat ur alhistory .  si .  edu / arc t ic / inde x .  ht ml

PMEL (Pacific Marine Environmental Laboratory) Arctic Zone
National Oceanic and Atmospheric Administration 

and United States Department of Commerce
pmel  .  noa a . gov / arc t ic - zone / arc t ic - info . ht ml

All About Sea Ice
National Snow and Ice Data Center

nsidc . org / cryosphere / se aice / inde x .  ht ml
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