References Anderson, D.L. (1989) Theory of the Earth, Blackwell Sci., pp. 366.

Anderson, O.L., Isaak, D. and Oda, H. (1992). High-temperature elastic constant data on minerals relevant to geophysics, Rev. Geophys., 30, 57-90.

Bass, J. D.(1995) Elasticity of minerals, glasses, and melts. In Handbook of Physical Constants vol. 2, pp.45-64.

Berckhemer, H., W. Kampfmann, E. Aulbach, H, Schmeling (1982) Shear modulus and Q of forsterite and dunite near partial melting from forced oscillation experiments, Phys. Earth Planet. Inter., 29, 30-41.

Bhattacharyya, J., G. Masters and P. Shearer (1996) Global lateral variations of shear attenuation in the upper mantle, J. Geophys. Res., 101, 22,273-22,290.

Bina, C. R. and P. G. Silver (1997) Bulk sound travel times and implications for mantle composition and outer core heterogeneity, Geophys. Res. Lett., 24, 499-502.

Bolton, H. and G. Masters (1996) A region of anomalous dlnV_s/dlnV_p in the deep mantle, EOS Trans. AGU, 77, 46.

Brennan, B.J. Linear viscoelastic behaviour in rocks, in Anelasticity in the Earth, e.d. F.D.

Stacey, M.S. Paterson, A. Nicolas, Geodyn. Ser. 4: 13-22, A.G.U., Washington, 1981. Bussy, M., J. P. Montagner and B. Romanowicz (1993) Tomographic study of upper mantle attenuation in the Pacific Ocean, Geophys. Res. Lett., 20, 663-666.

Canas, J.A. and B.J. Mitchell (1981) Rayleigh wave attenuation and its variation across the Atlantic Ocean, Geophys J. R. Astron. Soc., 67, 159-176.

Chan, W.W. and Z.A. Der (1988) Attenuation of multiple ScS in various parts of the world, Geophys J Int, 92, 303-314.

Debski, W. and R. P. Young (1999) Enhanced velocity tomography: practical method of combining velocity and attenuation parameters, Geophys. Res. Lett., in press.

Ding, C.-Y. and S.P. Grand, Upper Mantle Q structure beneath the East pacific Rise, J.

Geophys. Res., 98, 1973-1985, 1993.

Durek, J.J. and G. Ekstrom (1996) A model of radial anelasticit consistent with long period surface wave attenuation, Bull.S eism. Soc. Am., 86, 144-158.

Durek, J. J. , M. H. Ritzwoller and J.H. Woodhouse (1993) Constraining upper mantle anelasticity using surface wave amplitudes, Geophys. J. Int., 114, 249-272.

Dziewonski, A. M. and D. L. Anderson (1981) Preliminary Reference Earth Model, Phys.

Earth Planet. Int., 25, 297-356.

Dziewonski, A. M., B.H. Hager and R.J. O’Connell (1977) Large-scale heterogeneities in the lower mantle, J. Geophys. Res., 82, 239-255.

Ekstrom, G., J. Tromp and E. Larson (1997) Measurements and global models of surface wave propagation, J. Geophys. Res., 102, 8137-8157.

Flanagan, M. P. and Wiens D. A. (1990) Attenuation structure beneath the Lau back arc spreading center from teleseismic S phases, Geophys. Res. Lett. 17, 2117-2120.

Flanagan, M. P. and Wiens D. A. (1994) Radial upper mantle structure of inactive back-arc basins from differential shear wave measurements, J. Geophys. Res., 99, 15,469- 15,485.

Forte, A.M., Dziewonski, A.M. and Woodward, R.L. (1996) Asperical structure of the mantle, tectonic plate motions, nonhydrostatic geoid, and topography of the core- mantle boundary, In ”Dynamics of the Earth’s Deep Interior and Earth Rotation” (edited by J-L. Le Mouel, D.E. Smylie and T. Herring), AGU, Washington DC, pp. 135-166.

Friederich, W. (1997) Propagation of seismic shear and surface waves in a laterally heterogeneous mantle by multiple forward scattering, submitted to ?

Futterman, W. I. (1962) Dispersive body waves, J. Geophys. Res., 67, 5279-5291. Geller, R. J. and T. Hara (1993) Two efficient algorithms for iterative linearized inversion of seismic waveform data, Geophys. J. Int., 115, 699-720.

Getting, I.C., S. J. Dutton, P.C. Burnley, S.I. Karato and H.A. Spetzler (1997) Shear attenuation and dispersion in MgO, Phys. Earth Planet. Inter., 99, 249-257.

Grand, S., R. vanderHilst and S. Widiyantoro (1997) Global seismic tomography: a snapshot of convection in the Earth, GSA Today, 7, 4, 1-7.

Gueguen, Y., M. Darot, P. Mazot and J. Woirgard (1989) Q-1 of forsterite single crystals, Phys. Earth Planet. Inter., 55, 254-258.

Gung, Y-C. and B. Romanowicz (1999) Q tomography of the Earth using long period waveform data, EOS Trans AGU, 80, F733.

Hager, B., H., R. W. Clayton, M.A. Richards, R.P. Comer and A.M. Dziewonski (1985), Lower mantle heterogeneity, dynamic topography and the geoid, Nature, 313, 541-545.

Hirth and Kohlstedt (1996) Water in the oceanic upper mantle; implications for rheology, melt extraction and the evolution of the lithosphere, Earth. Planet. Sci. Lett., 144, 93-108.

Jackson, I. (1993) Progress in the experimental study of seismic wave attenuation, Ann. Rev.

Earth Planet. Sci., 21, 375-406.

Jackson, I. (2000) Laboratory measurements of seismic wave dispersion and attenuation: recent progress, in Mineral Physics and Seismic Tomography, AGU Geophys. Monograph Ser., S. Karato ed., in press.

Jackson, I. and M.S. Paterson (1987) Shear modulus and internal friction of calcite rocks at seismic frequencies: pressure, frequency and grain size dependence, Phys. Earth Planet. Inter., 45, 349-367.

Jackson, I., M.S. Paterson, H. Niesler and R. M. Waterford (1984) Rock anelasticity measurements at high pressure, low strain amplitude and seismic frequency, Geophys. Res. Lett., 11, 1235-1248.

Jackson I., M.S. Paterson M.S. and J.D. FitzGerald (1992) Seismic wave dispersion and attenuation in Aheim dunite: an experimental study, Geophys. J. Int. 108, 517-534.

Jordan, T.H. (1975) The continental tectosphere, Rev. Geophys., 13, 1-12. Jordan, T.H. (1979) The deep structure of the continents, Sci. Amer., 24-. 92-100. Kampfmann, W. and H. Berckhemer (1985) High temperature experiments on the elastic and anelastic behaviour of mangmatic rocks, Phys. Earth Plnaet. Inter., 40, 223-247.

Kanamori, H. and D. L. Anderson (1977) Importance of physical dispersion in surface- wave and free oscillation problems, Rev. Geophys., 15, 105-112.

Karato, S. (1986) Does partial melting reduce the creep strength of the earth’s upper mantle?, Nature, 319, 309-310.

Karato, S-I (1993) Importance of anelasticity in the interpretation of seismic tomography, Geophys. Res. Lett., 20, 1623-1626.

Karato, S. (1995) Effects of water on seismic wave velocities in the upper mantle, Proc. Japan Academy , 71B, 61-66.

Karato, S-I. (1998) A dislocation model of seismic wave attenuation and micro-creep in the earth: Harold Jeffreys and the rheology of the solid earth, Pageoph., 153, 239-256.

Karato, S.(2000) Introduction to the Rheology and Dynamics of the Earth’s Interior, University of Tokyo Press, in press.

Karato, S. I.and H.A. Spetzler (1990) effect microdynamics in minerals and solid-state mechanisms of seismic wave attenuation and velocity dispersion in the mantle, Rev. Geophys. 28, 399-421.

Karato, S. and Jung, H. (1998) Water, partial melting and the origin of the seismic low velocity and high attenuation zone in the upper mantle, Earth Planet Sci. Lett., 157: 193-207.

Karato, S. and Karki, B. (2000) The origin of heterogeneity of seismic wave velocities in the Earth’s mantle, submitted to J. Geophys. Res..

Karato, S., Paterson, M.S. and Fitz Gerald, J.D.(1986) Rheology of synthetic olivine aggregates: influence of grain size and water, J. Geophys. Res., 91, 8151-8176.

Karki, B.B., R.M. Wentzcovitch, S. de Girncoli, and S. Baroni (1999) First-principles determination of elastic anisotropy and wave velocities of MgO at lower mantle conditions, Science, 286, 1705-1707.

Keyes, R.W.,Continuum models for the effect of pressure on activated processes, In Solid under High Pressure (eds. W. Paul and D.M. Warschauer), McGraw-Hill, New York, pp. 71-99, 1963.

Laske G. and G. Masters (1996) Constraints on global phase velocity maps from long- period polarization data, J. Geophys. Res., 101, 16,059-16,075.

Lay, T and H. Kanamori (1985) Geometric effects of global lateral heterogeneity on longperiod surface wave propagation, J. Geophys. Res., 90, 605-621.

Lay, T. and T. Wallace (1983) Multiple ScS travel times and attenuation beneath Mexico and central America, Geophys. Res. Lett., 10, 301-304.

Li, X-D and Romanowicz, B., 1995. Comparison of global waveform inversions with and without considering cross-branch modal coupling, Geophys. J. Int., 121, 695-709.

Li, X-D and Romanowicz, B., 1996. Global mantle model developed using nonlinear asymptotic coupling theory, J. Geophys. Res., 101: 22,245-22,272.

Liu, H.P., D. L. Anderson and H. Kanamori, Velocity dispersion due to anelasticity: implication for seismology and mantle composition, Geophys. J. R. Astron. Soc., 47, 41-58, 1976.

Lognonné, P. and B. Romanowicz (1990) Fully coupled Earth’s vibrations: the spectral method, Geophys. J. Int., 102, 365-395.

Masters, G., S. Johnson, G. Laske and H. Bolton (1996) A shear velocity model of the mantle, Philos. Trans. R. Soc. London A, 354, 1385-1411.

Masters, G., G. Laske, H. Bolton and A. Dziewonski (1999) The relative behavior of shear velocity, bulk sound speed, and compressional velocity in the mantle: implications ofr chemical and thermal structure, EOS Trans AGU, 80, F28.

Mégnin, C. and B. Romanowicz (1999) The 3D shear velocity structure of the mantle from the inversion of body, surface, and higher mode waveforms, submitted to Geophys. J. Int.

Mei, S. and Kohlstedt, D.L., Effects of water on plastic deformation in olivine: dislocation creep regime, submitted to J. Geophys. Res.

Minster, J.B. and D. L. Anderson (1981) A model of dislocation controlled rheology for the mantle, Philos. Trans. R. Soc. London A, 299, 319-356.

Mitchell, B. J. (1975) Regional Rayleigh wave attenuation in North America, J. Geophys.

Res., 80, 4904-4916.

Mitchell, B. J. (1995) Anelastic structure and evolution of the continental crust and upper mantle from seismic surface wave attenuation, Rev. Geophys. Space Phys., 33, 441- 462.

Montagner, J.P. and T. Tanimoto (1991) Global upper mantle tomography of seismic velocities and anisotropies, J. Geophys. Res., 96, 20,337-20,351.

Montagner, J. P. and B. Romanowicz (1992) Degree 2,4,6 inferred from seismic tomography, Geophys. Res. Lett., 20, 631-634.

Mooney, W. D., G. Masters and G. Laske (1998) CRUST 5.1; a global crustal model at 5 degrees X5 degrees”, J. Geophys. Res., 103, 727-747.

Nakanishi. I. (1979a) Phase velocity and Q of mantle Rayleigh waves, Geophys J. R. astron.

Soc., 58, 35-59.

Nakanishi, I (1979b) Attenuation of multiple ScS waves beneath the Japanese Arc, Phys.

Earth Planet. Inter, 19, 337-347.

Nataf, H.C., I. Nakanishi and D. L. Anderson (1986) Measurement of mantle wave velocities and inversion for lateral heterogeneity and anisotropy, 3, Inversion, J. Geophys. Res., 91, 7261-7307.

Park,J. (1987) Asymptotic coulped mode expressions for multiplet amplitude anomalies and frequency shifts on an aspherical earth, Geophys. J. R. astr. Soc., 90, 129-164.

Robertson, G.S. and J. H. Woodhouse (1995) Evidence for proportionality of P and S heterogeneity in the lower mantle, Geophys. J. Int., 123, 85-116.

Romanowicz, B. (1987) Multiplet-multiplet coupling due to lateral heterogeneity: asymptotic effects on the amplitude and frequency of the Earth’s normal modes, Geophys. J. R. astr. Soc., 90, 75-100.

Romanowicz, B. (1990) The upper mantle degree 2: constraints and inferences from global mantle wave attenuation measurements, J. Geophys. Res., 95, 11,051-11,071.

Romanowicz, B. (1994a) On the measurement of anelastic attenuation using amplitudes of low frequency surface waves, Phys. Earth Planet. Int., 84, 179-191.

Romanowicz, B. (1994b) Anelastic tomography: a new perspective on upper-mantle thermal structure, Earth. Planet. Sci. Lett., 128, 113-121.

Romanowicz, B. (1995) A global tomographic model of shear attenuation in the upper mantle, J. Geophys. Res., 100, 12,375-12, 394.

Romanowicz, B. (1997) 3D models of elastic and anelastic structure in the mantle, EOS Trans AGU, 78, F466.

Romanowicz, B. (1998) Attenuation tomography of the Earth’s Mantle: a review of current status, Pageoph.,153, 257-272.

Romanowicz, B. and J. Durek (2000) Seismological constraints on attenuation in the earth: a review, AGU Monograph, in press.

Romanowicz, B., G. Roult and T. Kohl (1987) The upper mantle degree two pattern: constraints from Geoscope fundamental spheroidal model eigenfrequency and attenuation measurements, Geophys. Res. Lett., 14, 1219-1222.

Roth, E. G., D. A. Wiens, L. M. Dorman, J. Hildebrand and S. C. Webb (1999) Seismic attenuation tomography of the Tonga-Fiji region using phase pair methods, J. Geophys. Res., 104, 4795-4809.

Roult, G., B. Romanowicz and J. P. Montagner (1990) 3-D upper mantle shear velocity and attenuation rom fundamental mode free oscillation data, Geophys. J. Int. , 101, 61-80.

Sato, H., I. S. Sacks, T. Murase, G. Muncill, and F. Fukuyama, Qp-melting temperature relation in peridotite at high pressure and temperature: attenuation mechanism and implications for the mechanical properties of the upper mantle, J. Geophys. Res., 94, 10,647-10,661, 1989.

Sheehan, A. and S. C. Solomon (1992) Differential shear wave attenuation and its lateral variation in the north Atlantic region, J. Geophys. Res., 97, 15,339-15,350.

Sipkin, S.A. and T.H. Jordan (1979) Frequency dependence of QScS, Bull. Seism. Soc. Am., 69, 1055-1079.

Sipkin S. A. and T.H. Jordan (1980) Regional variations of QScS, Bull. Seism. Soc. Am., 70, 1071-1102.

Sipkin, S. A. and J. Revenaugh (1994) Regional variation of attenuation and travel times in China from analysis of multiple ScS phases, J. Geophys. Res., 99, 2687-2699.

Smith, M.F. and G. Masters (1989) Aspherical structure constraints from free oscillation frequency and attenuation measurements, J. Geophys. Res., 94, 1953-1976.

Stacey, F.D. (1992) Physics of the Earth, Brookfield Press, Queensland, pp. 513. Su, W.-J. and A. M. Dziewonski (1997) Simultaneous inversion for 3-D variations in shear and bulk velocity in the mantle, Phys. Earth. Planet. Int., 100, 135-156.

Su, W.-J. , R. L. Woodward and A. M. Dziewonski (1994) Degree 12 model of shear velocity heterogeneity in the mantle, J. Geophys. Res., 99, 4945-4980.

Suda, N., N. Shibata abd Y, Fukao (1991) Degree-2 pattern of attenuation structure in the upper mantle from apparent complex frequency measurements of fundamental spheroidal modesl, Geophys. Resl. Lett., 18, 1119-1122.

Takahashi, E. (1986) Origin of basaltic magmas, Volcanology, 30, S17-S40. Takahashi, E. (1990) Speculations on the Archean mantle: missing link between komatiite and depleted garnet peridotite, J. Geophys. Res., 95, 15,941-15,954.

Takahashi, E. (1997) Mantle dynamics III- Materials, In Earth and Planetary Sciences vol.10 (ed.. M.Toriumi), pp. 123-199.

Trampert, J. and J. H. Woodhouse (1996) High resolution global phase velocity distributions, Geophys. Res. Lett., 23, 21-24.

van der Hilst , R.D., S. Widiyantoro and E.R. Engdahl (1997) Evidence for deep mantle circulation from global tomography, Nature , 386, 578-584.

Vasco, D., L.R. Johnson and R. J. Pulliam (1995) Lateral variations in mantle velocity structure and discontinuities determined from P, PP, S, SS and SS-SdS travel time residuals, J. Geophys. Res., 100, 24,037-24,059.

Webb, S., Jackson, I. and Fitz Gerald, J.D. (1999). Viscoelasticity of the titanate perovskites CaTiO3 and SrTiO3 at high temperature, Phys. Earth Planet. Inter., 115: 259-291.

Weertman, J.(1970). The creep strength of the Earth’s mantle, Rev. Geophys. Space Phys., 8: 145-168.

Woodhouse, J.H. and A.M. Dziewonski (1984) Mapping the upper mantle: three- dimensional modeling of the earth structure by inversion of seismic waveforms, J. Geophys. Res., 89, 5953-5986.

Woodhouse, J.H. and Y. Wong (1986) Amplitude, phase and path anomalies of mantle waves, Geophys. J. R. Astron. Soc., 87, 753-773.

Yan, B., E. K. Graham and K. P. Furlong (1989) Lateral variations in upper mantle thermal structure inferred from three-dimensional seismic inversion models, Geophys. Res. Lett.,

16, 449-453.