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Sampling an intact sequence of oceanic crust throngh
lavas, dikes, and gabbros is necessary to advance the
understanding of the formation and evolution of crust
formed at mid-ocean ridges, but has been an elusive goal
of scientific ocean drilling for decades. Recent drilling in
the eastern Pacific Ocean in Hole 1256D reached gabbro
within seismic laver 2, 1137 meters into crust formed at a
superfast spreading rate. The gabbros are the cryvstallized
melt lenses that formed beneath a mid-ocean ridge. The
depth at which gabbro was reached confirms predictions
extrapolated from seismic experiments at modern mid-
ocean ridges that melt lenses occur at shallower depths at
faster spreading rates. The gabbros intrude
metamorphosed sheeted dikes and have compositions
similar to the overlyving lavas, precluding formation of the
cumulate lower oceanic crust from melt lenses so far
penetrated by Hole 1236D.

Ocean crust formed at mid-ocean ridges covers over 60% of
the Earth’s surface, yet our understanding of its accretion at
mid-ocean ridges and evelution on the ridge flanks has been
severely limited by the extreme difficulty of direct sampling.
Remote geophysical measurements have produced
longstanding models for the structure of ocean crust,
including the size and shape of magma chambers at mid-

ocean ridges (I-3), but the lack of direct sampling of in-situ
crust has prevented testing these models. Gabbros are coarse-
grained mafic rocks commeonly formed from slow cooling of
magma chambers beneath mid-ocean ridges. Drilling a
complete section of upper oceanic crust down to gabbro will
enable testing models for the formatien and structure of
oceanic crust (4-9).

Multichannel reflection seismic (MCS) prefiling of active
intermediate and fast spreading ridges commonly shows
bright reflectors at 1 to 4 km depth that have the properties
expected for a thin (20-100 m) lens of partial melt (10—14).
These melt lenses extend less than 1 km from the ridge axis
having crystallized to form gabbroic rocks. The depth to the
reflectors decreases with increasing spreading rate (Fig. 1)
(15, 16), and is controlled by the rate of magma supply from
below and hydrothermal cooling by seawater frem abowve (7).
Melt lenses are hypothesized to play a critical role in the
formation of the lower cceanic crust. According to the
“gabbro glacier™ model (6-5). as oceanic crust spreads away
from the ridge axis the accumulated crystal residues in these
melt lenses subside to form the lower ocean cmst, which is
the major portion of the crust. Alternative models. however.
argue that the lower crust is formed by injection of sills at
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