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ANOMALIAS DE FONDO OCEANICO
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History of Geomagnetic Polarity Reversals
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e Moving across the ocean floor perpendicularly to the oceanic
ridges, magnetometers record alternating strong (positive) and
weak (negative) magnetic measurements (called magnetic
anomalies) in response to the influence of the sea floor rocks.
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A magnetometer rock magnetization

measures
simultaneously both
the Earth's magnetic
field and the fossil
magnetization in the
rocks.
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(d) MAGNETIC ANOMALIES




e Magnetic anomalies form parallel bands arranged
symmetrically about the axis of the oceanic ridge.

Magnetic anomaly
stripes.

Figure 3.3




Sea-Floor Spreading

e As basaltic rocks crystallize, some
minerals align themselves with Earth’s
magnetic field, as it exists at that time,
imparting a permanent magnetic field,
called paleomagnetism, to the rock.

e Periodically Earth’s magnetic field
polarity (direction) reverses poles.



e Rocks forming at the ridge crest record the
magnetism existing at the time they solidify.

Sea-fioor spreading
combined with
geomagnetic polarity
reversals creates the
magnetic anomaly
stripes that are
symmaetrically
arranged about the
axis of active

Figure 3.5a
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{a) MAGNETIC ANOMALY STRIPES






http://www.google.com.ar/imgres?q=sea+floor+magnetic+anomalies&um=1&hl=es&sa=N&biw=775&bih=365&tbm=isch&tbnid=XutEDeFQSaGzFM:&imgrefurl=http://slohs.slcusd.org/pages/teachers/rhamley/Biology/Continental%2520Drift/Tectonics.html&docid=J2hQG2eZRjFX2M&imgurl=http://slohs.slcusd.org/pages/teachers/rhamley/Biology/Continental%252520Drift/MagStripes.jpg&w=463&h=500&ei=4k-YT-ysK4LX0QG6p92LBw&zoom=1&iact=hc&vpx=512&vpy=-3&dur=78&hovh=233&hovw=216&tx=120&ty=154&sig=116076820523938276572&page=2&tbnh=120&tbnw=110&start=3&ndsp=13&ved=1t:429,r:12,s:3,i:103�

e Sea floor increases in age and is more deeclaly buried by
sediment away from the ridge because sediments have had
a longer time to collect.

Age of Seafloor Crust
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R. Dietmar Muller, 1997



e Rates of sea-floor spreading vary from 1 to 10 cm per year for

each side of the ridge and can be determined by dating magnetic
anomaly stripes of the sea floor and measuring their distance
from the ridge crest.
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A4 Latitude variation of the shape of the magnetic anomaly due to magnetized crustal blocks
el to the axis of a spreading ridge. Normal polarity block is shaded. The external magnetic
I e o an nxdal geocentric dipole is shown for three cases. (a) At the north pole the intensity
e Held ds Incrensed over the ridge axis. (b) At the equator a north-south oriented ridge
il et west produces no magnetic anomaly (crosses and dots indicate north—south
al fields perpendicular to the page, in and out respectively, along the ridge). (¢) At the
et Tor an eant went oriented ridge spreading north-south, the intensity of the ficld is decreased
£ e e nxda
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. 5.11. The effects of latitude, profile orientation and spreading rate on the magnetic anomaly
satterns. After Kearey and Vine (1996) and DeMets et al. (1994).
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£ Variation with geomagnetic latitude for north—south profiles. Angles refer to magnetic
=clination.

21 Variation with profile orientation at a fixed latitude, where the magnetic inclination is 45°.
=1 Variation with spreading rate. More detail can be obtained from the fast-spreading ridge.
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Bl 8.1 Symmetry of magnetic anomalies about a ridge axis. Normal polarity block is shaded. A
Simetrieal magnetization of the crustal blocks (left) is not parallel to the present external field B
thaken (o be vertical) because the magnetization was acquired at another place and the magnetized
Bleks have subsequently been displaced to their present position. The magnetization can be
divided mto a component parallel (center) and perpendicular (right) to the external field. These
Sasiponents produce symmetric and antisymmetric anomalies, respectively.

Vine (1966) showed that the model could be used beyond the limits of the
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