Sources of the Magelstrom

From Nature Vol. 388, 28 August 1997, p. 837-838.

Th-: Lafoten Maelstrom on the northern
coast of Morway has heen renowned for
centuries for its strength and dangerouws
whirlpools. We now complete a previous
review' of the historic lterdture about the
Muelstrom ond present results of simula-
tons describing the large-scale dynamics of
this remarkable phenomenon,

The Maelstrom is located at 67" 48" N,
12* 50" E between Lofoten Point {Lofotod-
den) and the island Varoy soathwest of the
rain chain of the Lofoten [slands, and talkes
its namme, Moskstraumen, fFom the small
tsland Mosken in the centre {Figs'l, 2). The
current is of ddal origin, although the pre-
vailing northward currents and southwest-
erly wind may contribute to its strength. N
issaid torunataspeed of uptoSorams’,
[3til mey current records are available for esti-
mates of these extremes. Eddies and current
shear-gones appear on satellite Lmup,u"

The eatliest accounts of the Maslstrom
survive i ald Nordic tales' They tell of a
pair of ponderous and magicai millstones
which zank either near the Pentland Firth
north of Scotland or on the northwestern
coast of Morway. Their continuous grinding
of salt Is said to form large eddies in the sea

| above. The term maelstrom is commaonly

thought 1o derive from the Dutch verb
mrigier | Mordic male) meaning "to grind’
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The first writtén account 5 probably by
Olavs Maognus (1490-1558), a Swedish
bishop in Rome', On Charta Maring (1539)
he drew a large eddy west of Lofaten, which
he described as stronger than the Sicilian
Charybdis, and attributed it to a divine
force. Subsequently, fictional deseriptions
of a huge eddy appeared, were reprinted,
und cited in mainstream seventesnth and
eighteenth century European geographical
literature'. Contemporary Norwepgian auth-
ors gave more factual descriptions™,

Petter Dass (1647-1707), 4 Morwegian
priest, produced a detailed and realistic
descripion of Moskstraumen, as well as
other strong tidal currents, in his poem, The
Trumpet af Nordland”, written around 1685,
He attributed its strength 1o the phases of
the Moon — the current being strongest ot
full and pew moons apd weakest at half
moons, Dafortunarely, Diass was 0ot trass.
lated into English. A report by Schelderup”
{written before 1751), noted the rotation of
the current during the tidal cycle and attrib-
uted the driving [oree 10 differences in sea
level across the Lototen islands.,

The celebrated stories by Edgar Allan Poe
(A Descent intp the Moelstrdm, 1841 and
Jules Verne (Vingt Mille Livtees soris fa Mer,
1869), featuring the Loloten Charybdis, rely
heavily on Nordic sources. Poe's. detailed
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knowledge of the landscape and local tales,
can be traced back to a fictitious deseription
by Jonas Ramus from about 1715, which
includes elements from an older source’,
Ramus's description was quated by Pantop-
pidan® and reprinted in the sixth edition of
Encyclopaedin Britanmicn (1813). Poe also
acquired some information on local fishing
practice, probably through the Anglo-Amer-
ican sources mentioned by Mabbaor®,

Mo substantiol modern studies of this
strong tidel current have been reported.
The Norwegian pilot book'™ provides same
information albeil of limited scientific
walue, We hoave therefore developed a high-
resolution  depth-integrated tidal model
with & 0.5 km grid sive (Fig. 1). This has
enabled g stody of the trunsition of the tde
from & northwards progressive wave'' on
the outer shelfl to standing oscillations i
the fords, and the enhancement of the tidal
current particularly around Lofotodden
Input on lateral bounduiries {sea level und
wolume flux) were obtained by interpoba-
tion fram coarser models'",

The simulated amplitude and phase for
the dominant semi-diurnal tdal compo-
nent M, (Fig. 1) agree well with ohservi-
tions. A strong sea-level gradient appears
gcross the islend chein with up to 25 cm
higher amplitndes in Vesthorden inside the
islands than cutside. This drives the current
around Lofotodden and through the nat.
row channels between the islands further
efist, The sea-level variation, with contour
lines comverging on Loforodden (Fig, 1) is
due to the change in shelf width from a rel-
atively broad shelf south of Lofoten to a
misrrow shell further north, and the scatler-
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mng of the northbound tidal wave by the
stands end shallow bank to the southwest.

The mean currents are predicled to be of
the order of 0.1 m s~ in deep water and up
to 3.0 mv s~ an the narmow ridge (50-100 m
deep) between Lofotodden and Rest (Fig, 2).
A lack of date from this area hampers valida-
ton of the model; however, we have made
comparisons with measirements from chan-
néls berween the islnds east of Lofotodden
ot Napp, Sundklakk and Gimsey. Current
shifts are predicred to occur abom 2 h before
high water, with & northwards current al
high water and & southwards current at low
water, in agreement with observations”.

A weak; rotghly 6-lm diameter, dlock-
wise eddy appears in the simulations, centred
about 5 km southwest of Lofotodden at the
time of current shift on e rising sei. & similar
siged anticlockwise cddy appenrs nearer
Lofoindden at the time of current shift on
falling sea. The current speed i these eddies
is roughly 0.1 m "', no companson to the
eddy in ancient literature. The eddies owe
their existence to sea-floor topography and
friction, West and east of Maosken the currem
wector totates clockwise in nearly circular
ellipses which may hive been tmterpreted as 4
large eddy by early observens.
| The semi-diurnal components; S, and
M., show & similar amiplitude patiern te M,
The diwrnal companent, K, which interacts
with shelf wave modes, produces dominant
divrnal curreits in Sorlundsindet between
stations 7 and § (Fig. 1), where the M cur-
rent is weak, matching observations {Nar-
wegian Hydrographic Service: 1994}, The
generation und edvection of smwall-scale
eddics in the strong tidal jet remain a sub-
ject for future studies but these local effecrs
are not likely 1o alter the lirge-scale patterns
of sez-level varistions reporied here,
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