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Fig. 10. The Mesozoic episode of spreading in the Atlantic. These reconstructions were
obtained by assuming that North and South America parted simultaneously from Africa
120 m.y. ago (upper left) and reached the position corresponding to anomaly 31 (Figure 9)
about 90 m.y. ago (lower right) after a single movement of rotation for each. The asymmetry
of the ridge crest in the South Atlantic at the time of anomaly 31 is explained by a shift in
the ridge crest positions in the Early Cretaceous. The fit is made to the ‘quiet’ magnetic zone
boundaries in the North Atlantic and to the 500-fathom line in the South Atlantic [Bullard
et al., 1965]. See Table 7. The active ridge crests and fracture zones are represented by 2
thick continuous line, the abandoned ridge crest by a thick dash-dot line.
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MESOSPHERE\

Fig. 1. Block diagram illustrating schematically the configurations and roles of the litho-
sphere, asthenosphere, and mesosphere in a version of the new global tectonics in which the
lithosphere, a layer of strength, plays a key role. Arrows on lithosphere indicate relative
movements of adjoining blocks. Arrows in asthenosphere represent possible compensating flow
in response to downward movement of segments of lithosphere. One arc-to-arc transform fault
appears at left between oppositely facing zones of convergence (island ares), two ridge-to-
ridge transform faults along ocean ridge at center, simple arc structure at right.
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Fig. 2. Computed rates of compression and extension along boundaries of six lithospherie blocks [after Le Pichon, 1968]. Computed movements were
derived from rates of spreading determined from magnetic data and from orientations of fracture zones along features indicated by double lines. The exten-
sional and compressional symbols in the legend represent rates of 10 cm/yr; other similar symbols are scaled proportionally. Symbols appearing as diamonds
represent small computed rates of extension for which the arrowheads coalesced. Historically active volcanoes [Gutenberg and Richter, 1954] are denoted by
crosses. Open circles represent earthquakes that generated tsunamis (seismic sea waves) detected at distances of 1000 km or more from the source.
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Fig. 4. An idealized model of sea-floor spread-
ing and transform faulting of the ridge-ridge type.
Hatching indicates new surface area created dur-
ing a given period of sea-floor spreading along the
active ridge crests BF and CE. Present seismicity
(indicated by crosses) is confined to ridge crests
and to segment BC of the fracture zone AD.
Arrows denote sense of shear motion along active
segment BC.
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Fig. 7b.

Figure 7 shows vertical sections through an island are indicating hypothetical structures and
other features. Both sections show down-going slab of lithosphere, seismic zone near surface
of slab and in adjacent crust, tensional features beneath ocean deep where slab bends abruptly
and surface is free. (In both sections, S indicates seismic activity.) (a) A gap in mantle portion
of lithosphere beneath island arc and circulation in mantle associated with crustal material of
the slab and with adjoining mantle [Holmes, 1965]. (b) The overriding lithosphere in contact
with the down-going slab and bent upward as & result of overthrusting. The relation of the
bending to the volcanoes follows Gunn [1947]. No vertical exaggeration.
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Fig. 9. Vertical section oriented perpendicular to the Tonga arc. Circles represent earth-
quakes projected from within 0 to 150 km north of the section; triangles correspond to events
projected from within 0 to 150 km south of the section. All shocks cccurred during 1965 while
the Lamont network of stations in Tonga and ¥iji was in operation. Locations are based on
data from these stations and from more distant stations. No microearthquakes from a sample
of 750 events originated from within the hatched region near the station st Niumate, Tonga
(ie., for S-P times less than 6.5 sec). A vertical exsggeration of ebout 13:1 was used for the
insert showing the topography [after Rault et al, 19535]; the horizontal and vertical scales are
equel in the cross section depicting earthquake locations. Lower insert shows enlargement of
southern half of section for depths between 500 and 625 km. Note small thickness (less than
~~20 km) of seismic zone for wide range of depths,
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Fig. 14a. Length ! is a measure of the amount
of underthrusting during the most recent period of
sea-floor spreading.
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Fig. 14b. Lithosphere is deformed along its
lower edge as it encounters a more resistant layer
(the mesosphere).

YA AL LA LLA LA

Fig. 14c. Length of seismic zone is the product
of rate of underthrusting and time constant for
assimilation of slab by upper mantle.
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Fig. 14d. A piece (or pieces) of the lithosphere
becomes detached either by gravitational sinking
or by forces in the asthenosphere.

Figure 14 shows four possible configurations of
an underthrust plate of lithosphere in island arcs.
Solid areas indicates lithosphere; white area,
asthenosphere; hatched area, mesosphere.
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Fig. 16. Calculated rates of underthrusting [Le Pichon, 1968], and length of seismic zone
for various island arcs and arc-like features (solid circles), for several unusual deep events
(crosses), and for Southern Chile (diamond). The solid line indicates the theoretical locus of
points for uniform spreading over & 10-m.y. interval.
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Eyjafjallajfull Eruption: March 27, 2010

http://www.flickr.com/photos/orvaratli/4476862865/





































Tjornes Peninsula: Miocene marine strata

http://www.flickr.com/photos/s_r in_iceland/1322711591/sizes/o/



Brekkufjall: Miocene Plateau Basalts

http://www flickr.com/photos/iceland-ho/3792564256/sizes/l/in/photostream/



Holocene dike
Intruding
Holocene tephra
Reykjanesta

http://www flickr.com/photos/hmh/304518586/



Almannagja: normal fault & rift valley

http://www.flickr.com/photos/mundilfari_gjk/2324579720/



Oraefajokull: Composit Volcano & Ice Cap

http://www flickr.com/photos/21527076 @N08/2155336887/
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Some Conclusions: Iceland

Miocene sedimentary and volcanic units are
oldest, found on western and eastern margins

Mid-ocean ridges cross the island, creating
structural topography, including grabens

Volcanism focused in grabens

Glaciation extended beyond present shoreline
during glacial maxima

Relative sea level varied more than eustatic
sea level



Some Conclusions: Atlantic
Sea Floor Spreading

Maps of ocean magnetic stripes represent a major
data compilation

More data needs to be collected for detailed studies
(See Hey et al 2010)

Sea floor spreading began in Jurassic between North
America and NW Africa

It progressed north and south throughout the
Cretaceous

Aborted sea floor spreading between Canada and
Greenland preceded sea floor spreading between
Greenland and Norway



Some Conclusions: Plumes

Plumes originally proposed (Wilson 1963)
— Originated at mantle-core boundary

— Fixed in the mantle

— Persisted while plates move over plume

lceland interpreted as an example of a plume
by Wilson, Morgan, and others

Recent interpretations suggest a “top-down”
origin for Iceland

Debate continues at mantleplumes.org



Eyjafjallajkull Eruption: March 27, 2010

http://www.flickr.com/photos/orvaratli/4470600239/in/photostream/




