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It is estimated that 10-30% of basement rock found at crustal levels (depthS < 7 km below Ma?croscoplc cracks have formed at this the experiment when microfractures develop
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| have tested my hypotheses by running deformation experiments with samples of dunite 0 0.002 0.004 0.006
(unaltered olivine), serpentinite, and soapstone. These rocks have originated as part of the Mineralization Reactions in the Oceanic Lithosphere Axial Strain, €_

oceanic lithosphere and have been hydrated and carbonated through natural processes.

olivine + water - serpentine + brucite
Experiment 2Mg,Si0, + 3H,0 - Mg,Si, O (OH), + Mg (OH),

Dunite 0.63 +0.23 64.2 +3.19 0.28 £ 0.01 25.2+1.6 301.41+1.0

The experiments were conducted in the servo-controlled Autolab 1500 axial deformation serpentine + CO, -> talc + magnesite + water

apparatus. | wanted to study the in situ response of the rocks present within oceanic 2Mg,Si,O0(OH), + 3CO, - Mg,Si,0,,(0OH), + 3MgCO, + 3H,0
lithosphere during loading. To produce these conditions there needs to be one primary
stressor (o,) and two minor stressors (o, & o;), which are equal.

Serpentinite 0.27 50.0 £12.3 0.44 £ 0.03 17.4 + 3.87 278.9 £+ 1.0
Soapstone 0.28 14.4 £ 1.26 - - 76.9+1.0

talc + CO, - quartz + magnesite + water

The primary stressor is raised continuously by axial displacement, this produces the Mg55i4010(OH); + 3CO, > 4Si0, + 3MgCO; + H,0

condition of loading in the lithosphere. The two minor stressors simulate the confining Conclusion
pressure of the experiment, which is the hydrostatic component of the experiment. Axial
displacement is executed until the point of failure in the rock. This peak stress is recorded
as differential stress in MPa. This peak stress is the overall strength of the rocks in my
experiment.

Data recorded with o

As a result of olivine mineralization in the oceanic lithosphere, the mineral composition of the rocks within
are changed. Serpentine and talc are alteration minerals that typically form as a result of this process.
Observations show that these minerals have a considerable effect on the strength the oceanic lithosphere [1].
The presence of theses minerals have been linked to the localization of failure in faults [1].

Axial Compression g, A s ; Experimental rock failure is considered to be analogous to localized shear zones in the earth [3]. From my

S RO RN, Ve v S Bt D BT ) e A RS S experiments, | observed that peridotite has a greater shear strength and larger elastic moduli then
2 S B e T b R R B T 7y A PN AN s e serpentinite; when comparing serpentinite to soapstone the same trend was noted. Therefore, my
Confining Pressure | 50 MPa Y & S s O (T D T o IR e 1o Y B e s hypotheses were not rejected. | learned from these experiments that the rheology of the rocks in the oceanic
Strain Rate 3.5 x 10°5 51 ,‘7 A ' ' ; N lithosphere are dictated by the weakest minerals present, even in small quantities (~ 10%).

Temperature ~ 25°C
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