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INTRODUCTION

Laboratory measurement of sonic wave propagation
performed on rocks recovered from the sea floor is one
means of correlating seismic refraction models of the
oceanic crust with petrologic models. Consequently, the
compressional wave velocities have been determined for
eight samples of basalt recovered during DSDP Leg 34.
Six of the samples are from Hole 319A near the
spreading axis of the East Pacific Rise, and two samples
are from Site 321 near the Peru-Chile trench.

Measurements were performed on air-dried, jacketed
samples using the techniques of sample preparation and
velocity measurement described earlier (Schreiber et al.,
1972). Velocities are reported up to a pressure of 4 kbar
which exceeds the calculated confining pressure at the
base of layer 3. The results are shown in Table 1.

RESULTS

Visual megascopic examination of the samples from
Hole 319A indicates alteration which decreases with
depth of the core. Grain size first increases and then
decreases suggesting that the samples come from a dis-
crete flow unit. The samples from Site 321, although
from what should be older crust, appear to be no more
altered than that from the upper part of the core in Hole
319A. The detailed descriptions of the lithology and
mineralogy of the basalts recovered at these sites
appears in Chapters 2 and 4 of this volume.

There is a rather small range of variation in density
for all the samples examined, and this is reflected in the
narrow range of velocities reported (Table 1). At a
pressure of 1.5 kbar, the effect of cracks (which have a
large effect in reducing the velocity) is essentially
eliminated. The exceptions are two samples (319A-2-2,

18-21 cm and 319A-2-2, 28-32 c¢m) which also appear to
be more strongly altered.

The velocities of the two samples from Site 321 are
not very different from the samples in the upper part of
the core recovered from Hole 319A and also do not
appear to be altered to any greater degree. This is a
rather interesting occurrence since the basalt at Site 321
underlies older sediment, where presumably older crust
was sampled. Radiometric dating of these samples
would resolve the question as to whether these are in-
deed older basalts, but that the extent of alteration with
time has been truncated, or whether younger igneous
material was recovered at Site 321 indicating off-ridge
igneous activity. The velocities for basalts from both
Hole 319A and Site 321 are greater than the bulk of
seismic refraction velocities reported for layer 2 in the
Pacific but fall within the spread of the reported
velocities (Shor et al., 1970). The values reported here
are consistent with the seismic refraction results for the
Nazca plate.
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TABLE 1
Compressional Wave Velocities and Densities for Basalts from Leg 34 (Velocity in km/ sec)a
Sample Pressure (kbar) Density
(Interval in cm) 0.001 0.5 1.0 1.5 2.0 3.0 4.0 (gm/cm3)
319A-2-2, 18-21 5.00 543 554 560 563 569 5.75 2.85
319A-2-2, 28-32 5.58 574 583 588 592 597 6.02 2.92
319A-3-4, 72-76 5.47 5.95 6.02 6.05 6.08 6.11 6.13 2.93
319A-3-4, 79-82 5.92 5.96 6.03 6.06 6.09 6.12 6.14 2.92
319A-5-1, 97-100 5.76 6.02 6.07 6.10 6.11 6.13 6.15 2.92
319A-5-1, 100-109 | 5.79 5.99 6.00 6.01 6.02 6.06 6.08 2.90
321-14-2, 20-26 5.60 5.88 591 592 593 594 595 2.85
321-14-2, 25-28 5.47 5.85 5.87 5.88 5.89 590 5.91 2.82

3precision of above measurements is 1%.
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