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-Iceland' s The.....a~ ... ....,..".~ 
i\ n Icelandic saga tells of a tenth· 
n. century hero who stood on a 
coastal peak to guard an ancient 
settlement from raids by watching 
for the sails of Viking marauders. 
Today, this same peak is located near 
Hveragerdi, almost twenty miles in· 
land; its location changed by intense 
deformational forces that raised the 
land and caused the shoreline to shift 

to the south. But this is not an un
usual occurrence on this North At
lantic island, for Iceland is the scene 
of more active geologic forces than 
any comparably sized segment of the 
earth's surface. 

Iceland, although smaller than 
New York State, is the largest land 
portion of the mid·Atlantic Ridge, a 
huge, largely submarine mountain 

chain, which stretches in a :SWIUOtllu1l' 

pattern for about 12,000 miles -'-'''.ft'''~' 
the ocean's center from the Arctic 
the Antarctic. Some of the mcmntaulln)U 
of this chain extend for as much 
three miles above the ocean 
Other exposed segments of the 
include the Azores, St. Paul uV""'II"'''' 
Ascension Island, St. Helena, 
Tristan da Cunha. Some g~)10igISttpn\ 
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that the basaltic floor of the 
continues to split as new 

material is forced up 
~Olmtail!.r,ou~h faults along the ridge, and 
mllcllYl.lt the sea floor is widening, forc

the continents on either side of 
ocean to move farther apart. The 

uU'l;,m.n{'"'lluing geologic activity along 
ridge may well be part of a huge 

cycle, involving both the 

earth's crust and the hot mantle rock 
that extends for hundreds of miles 
into the earth. Large tension cracks 
(gjas), rift valleys (grab:ms), ex
tensive earthquakes, and volcanic 
eruptions along the rift zone that bi· 
sects Iceland are surficial manifesta· 
tions of the changes occurring far 
underground. 

The bedrock of Iceland is mostly 
basaltic lava and ejected volcanic 
debris, the bulk of which was formed 
in early Cenozoic times (40-60 mil· 
lion years ago). Most of the recent 
igneous activity, however, has been 
confined to an irregularly linear area 
-approximately 50 by 250 miles in 
size-that runs roughly in a north
east direction through the central 
part of the island. Because of the 
igneolls activity, fossils are rare and 
time dating is mostly limited to radio
active determinations. 

In addition to containing a great 
number and variety of volcanic 
cones, Iceland is unique in having 
the only active fissure flows that form 

lava plains and lava plateaus. These 
are made up of successive outpour
ings of extremely fluid lavas, capable 
of covering many square miles prior 
to congealing in essentially horizon
tal layers. When magma pressures 
build up from helow, the molten ma
terial readily finds its way up to the 
surface through the linear joints and 
cracks near the island's center, and 
fissure flows result. Careful measure
ments along the Almannagj a, a 
major, five·mile fissure located thirty 
miles from Reykjavik, have shown it 
to be slowly widening over a period 
of years-a result of tensional forces 
related to the spreading of the sea 
floor. The steep eroded edges of hard
ened lava flows frequently exhibit 
faceted rock columns (columnar 
joints) , formed when shrinkage 
cracks developed in the cooling lava. 

The Reykj anes Peninsula, on 
which the capital city of Reykjavik 
is located, has experienced many 
recent earthquakes. Their persist
ence, coupled with the hirth of new 

Islands sOllth 0/ Iceland lie along the Atlantic zone of volcanic 
activity. Eruptions between 1963 and 1966 formed those 
at left; one has since completely eroded. Older island, below, 
now contains a fishing village of 5,000 inhabitants. 



V olcanic cobbles in a glacial stream, above, are gradually 
eroded into round, smooth shapes. Polygonal columns of basaltic 

rock, below left, form as lava cools and shrinks. 
Clouds of water vapor from a hot spring, below right, rise 

into the cold Icelandic air. Hot springs result from 
the heating o!'ground water by the volcanic rock beneath. 

gjas and hot springs in the area, 
dicates that additional volcanic 
tions may be expected in the 
future, and investigations are 
way to predict imminent volcanic 
tivity in order to avoid unne(:I!Ss!'. 
loss of life a~d property. 
detectors capable of locating areas 
significant ground heat increases 
used on the surface, from 
and from space satellites. 
gions have been identified in ",h: ...... '-.. lJ 

temperature increases indicate ._,··"'''''L 
tential eruption sites: Katla, 
Odadahraun, Askj a, and 
The last area, a new volcano, 
been erupting sporadically 
1963 when it first appeared as 
island in the cold Atlantic waters 
the south coast of Iceland 
HISTORY, March, 1967). 
Hekla, Iceland's most celebrated 
cano, has experienced major 
tions of ejecta and lava 
mately twice per century since 
1100. From treeless lava plains 
miles east of Reykjavik, this 
gated composite cone, 4,900 
high, stands starkly up against 
gray, leaden skies. 

Hekla's 1947 eruption began as 
tremendous ejecta discharge 
reached to the stratosphere, 
ing the entire countryside and 
ing ash fragments as far as 

1. 
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. 1 000 miles east of Iceland. 
",).1, , h 
~."c ... 1.)1 a:', which for more t an a 
. ! 'Ill red out intermittently from ,,..j,! h 

:;..111 1 (Ii the ,'ents along the s.ummit, 
",.1 klllperatures of approxImately 
. ~.)' r .. and added 450 feet to the 
:;,;l1t of the cone. After the erup· 
';un:, t't~;15ed in the spring of 1948, 
,inlx' I'ulcanic gases continued to 
.....,..p dc)l\ n the flanks of the volcano, 
",lit-cling in nearby depressions 
.. here grazing animals were occa
'Ionally suffocated by the fumes. 

Periodically, portions of Iceland 
are devastated by great turbu· 

, .. nt Hoods known as jokulhlaups. 
nese are sudden outpourings of bile 
,ions of cubic feet of melted glacial 
"lter aBd result from the subglacial 
rnJptiOl1s of periodically active vol
(.lIlOCS, \\'hich melt out large pockets 
elf water inside an ice sheet. Huge 
yolumes of ice are melted and reo 
:,lined under the glacier until a 
" ... akncs5 is found along one side of 
the glacial terminus. The pent·up 
"aters then burst through the rupture 
.lIlt! surge across the countryside car· 
ning huge ice fragments and bould· 
ns at \'e\ocities of about 60 miles per 
hour. Farmhouses, barns, people, 
.1lld li\'estock in the flood's path are 
all swept up in a maelstrom from 

hich virtually nothing escl':pes. 
Two active subglacial volcanoes, 

and Grimsvotn, whose flanks 
and tops are almost completely cov· 

by broad continental ice sheets, 
produced most of the country's 

recent large jokulhlaups. Katla, lying 
beneath the 1Iyrdalsj okull glacier in 

Iceland, erupts about twice 
century, unleashing a jokulhlaup 

that rushes pell-mell across the vast 
~Iyrdalsandur plains toward the 

th coast. Although its maximum 
rge lasted only two days, the 1918 

jokulhlaup exceeded the dis
charge rate of the world's largest 
riYer, the Amazon. Katla's most reo 

jokulhlallp, in 1955, was rela. 
th'e\y small, hut infrared measure

ts from the Nimhus weather satel· 
indicate that the volcano may he 

. g to unleash its fury and de· 
struction once again. 

Iceland's coastal areas south of 
l'l'lyrdalsjokull and Vatnajokull 

sheets contain wide, flat sandurs 
plains made up of poorly 

sorted, irregularly layered sand, 
gravel, and erratic boulder deposits 
left by glacial meltwaters and succes· 
sive jokulhlaups. Many glacier.fed 
streams meander southward across 
these plains toward the sea, while 
erosion and deposition along their 
hanks cause the streams to shift their 
beds constantly, to the discomfort of 
cartographers and local farmers . 

Many sandur streams in Iceland 
are unusual because of the rapid ero· 
sion of the inner hanks along their 
curves. Normally, streams tend to ac
cumulate deposits on their inner 
banks and to erode their outer ones 
since water usually slows down when 
going around the inner bank of a 
curve. In Iceland, however, oblique 
sand or gravel bars left by over· 
loaded glacial meltwaters are often 
present in the curves at such an angle 
that the force of the flow may be de
flected inward, causing erosion. 

One of the world's three major" 
geyser areas is located about 35 miles 
northwest of Mount Hekla (YeHow· 
stone Park and the Taupo.Rotorua 
district in New Zealand are the other 
two) . Grand Geysir, has largely 
ceased its activity during this cen
tury after having spouted frequently 
for hundreds of years. Its huge gey· 
ser cone of siliceous deposits-from 
the hot waters that evaporated after 
each eruption-is surrounded by 
about two dozen geysers of various 
sizes and periods of eruption. 

The rarity of geysers throughout 
the world is determined by the un

·usual comhination of factors essen
tial to their existence. An extensive 
joint system must reach down into 
subsurface bedrock heated hy adja. 
cent magma. A high water-table 
(within a few yards of the surface) 
is also necessary. As ground water 
seeps into the j oint system, the hot· 
tom waters are heated far ahove the 
normal surface boiling point due to 
the pressure of the overlying water. 
The heat spreads through the entire 
column of water, whose volume ex· 
pands until its upper level reaches 
the surface of the ground. Some of 
the water then overflows out of the 
ground, sharply reducing pressure 
on the superheated waters at the hot. 
tom of the fissure. These are immedi· 
ately transformed to gaseous vapors 
whose volume increases some 1,700. 

fold, forcing vapor, water, and steam 
to erupt from the vent until the pres
sure is spent. Then the system slowly 
refiUs with ground water as the cycle 
begins anew. 

About 700 natural hot springs are 
scattered across Iceland. The hottest 
(more than 1600 F.) are located in 
the central rift area of volcanism and 
geologic activity. In some cases, boil· 
ing temperatures cause hissing va· 
pors to escape from vents under pres
sure and to condense as turbulent, 
misty jets. Whenever soil or clay 
covers these vents, noisy, bubbling 
mud pools are formed. 

Many of the houses on the island 
are heated by these geothermal 
waters. Almost every building in 
Reykjavik, for instance, is heated by 
water tapped from 1,000. to 2,000-
foot boreholes drilled into the earth. 
The water, with a temperature of 
about 2200 F. at its underground 
source ahout ten miles from town, 
enters the homes at about 2120 F., 
losing little heat in transit. 

Hydrothermal energy is of vital 
importance to Iceland's economy, 
inasmuch as few trees grow on the 
island at present, and no significant 
coal or petroleum is found in the vol. 
canic bedrock. Birch forests, which 
blanketed parts of the country cen. 
turies ago, never recovered from ex
tensive cuttings by early settlers. 

H veragerdi is a small town 10' 
cated approximately 25 miles 

from Reykjavik. This little village. 
less than 200 miles from the Arctic 
Circle, is "ell known for its fruits, 
vegetables and flowers-even tropi. 
cal varieties-the result of its hydro. 
thermally heated hothouses. Many of 
the homes and work huildings are 
built right over the hot springs. Sev
eral years ago one family got more 
hydrothermal heat than it wanted 
when a crack opened in the kitchen 
floor and scalding water gushed 
through the house. Icelanders, how. 
ever, are glad to deal with relatively 
small inconveniences in return for 
their inexpensive, pollution·free, and 
readily available heat source. With 
the henefit of centuries of experi. 
ence, they have learned to cope with, 
use, and appreciate their country's 
unique, if sometimes troublesome, 
geologic resources. 


