
References for Shergotty 
(compiled by C. Meyer, Oct 2012) 

 
Allen R.O. and Clark P.J. (1977)  Fluorine in meteorites.  Geochim. Cosmochim. Acta 41, 581-585. 
 
Aramovich C.J., Herd Chris D.K. and Papike J.J. (2001)  Possible causes for late-stage reaction textures 

associated with pyroxferroite and metastable pyroxenes in the basaltic Martian meteorites (abs#1003).  
Lunar Planet. Sci. XXXII  Lunar Planetary Institute, Houston.  

 
Aramovich C.J., Herd C.D.K. and Papike J.J. (2002)  Symplectites derived from metastable phases in 

Martian basaltic meteorites.  Amer. Mineral. 87, 1351-1359. 
 
Bastien Th., Herpers U., Kubik P.W., GAMS and Michel R. (2003)  Comprehensive study of cosmogenic 

nuclides in Martian meteoritres (abs).  Meteorit. & Planet. Sci. 38, A94.  
 
Becker R.H. and Pepin R.O. (1985)  Nitrogen and light Noble gases in the Shergotty meteorite (abs).  

Lunar Planet. Sci. XVI, Suppl. A, 1-2.  Lunar Planetary Institute, Houston. 
 
Becker R.H. and Pepin R.O. (1986)  Nitrogen and light Noble gases in Shergotty.  Geochim. Cosmochim. 

Acta 50, 993-1000. 
 
Bhandari N., Sen Gupta D., Jha R. and Goswami J.N. (1985)  TL and nuclear track studies in Shergotty 

and other SNC meteorites (abs).  Lunar Planet. Sci. XVI, Suppl. A, 3-4.  Lunar Planetary Institute, 
Houston. 

 
Bhandari N., Goswami J.N., Jha R., Sen Gupta D. and Shukla P.N. (1986)  Cosmogenic effects in 

Shergottites.  Geochim. Cosmochim. Acta 50, 1023-1030. 
 
Binns R.W. (1967)  Stoney meteorites bearing maskelynite.  Nature 214, 1111-1112. 
 
Bläss U. and Langenhorst F. (2007)  Shock metamorphism of late crystallization products in Shergotty 

(abs#5309).  Meteorit. & Planet. Sci. 42, A19. 
 
Blichert-Toft J., Albarede F., Gleason J.D., Kring D.A., Hill D.H. and Boynton W.V. (1998b)  Martian 

mantle evolution from the hafnium isotopic perspective (abs).  Meteorit. & Planet. Sci. 33, A16-17.  
 
Blichert-Toft J., Gleason J.D., Telouk P. and Albarede F. (1999)  The Lu-Hf isotope geochemistry of 

Shergottites and the evolution of the Martian mantle-crust system.  Earth Planet. Sci. Lett. 173, 25-39. 
 
Boctor N.Z., D’Alexander C.M.O., Wang J. and Hauri E. (2001a)  Hydrogen isotope studies of water-

bearing post-stishovite silica phase and feldspathic glass in the Martian meteorites Shergotty and 
Zagami (abs#1309).  Lunar Planet. Sci. XXXII   Lunar Planetary Institute, Houston.  

 
Bogard D.D. (1984)  On the origin of excess 40Ar in the four Shergottite-achondrites (abs).  Meteoritics 

19, 195. 
 
Bogard D.D. and Husain L. (1978)  40Ar-39Ar dating of shock events in the Shergotty achondrite and the 

Plainview chondrite.  In Short Papers of the 4th ICOG (ed. Zartman).  USGS Open file report 78-701, 
43-45. 

 
Bogard D.D., Husain L. and Nyquist L.E. (1979a)  40Ar/39Ar age of the Shergotty achondrite and 

implications for its post-shock thermal history.  Geochim. Cosmochim. Acta 43, 1047-1055. 
 



Bogard D.D. and Nyquist L.E. (1979b)  39Ar/40Ar chronology of related achondrites (abs).  Meteoritics 
14, 356. 

 
Bogard D.D., Johnson P. and Nyquist L.E. (1984a)  Cosmic ray exposure of SNC achrondrites and 

constraints on their derivation from Mars (abs).  Lunar Planet. Sci. XV, 68-69.  Lunar Planetary 
Institute, Houston. 

 
Bogard D.D., Nyquist L.E. and Johnson P. (1984b)  Noble gas contents of Shergottites and implications for 

the Martian origin of SNC meteorites.  Geochim. Cosmochim. Acta 48, 1723-1739. 
 
Bogard D.D. and Garrison D.H. (1998a)  Composition of Martian noble gases trapped in Martian meteorite 

impact glasses  (abs#1076).  Lunar Planet. Sci. XXIX   Lunar Planetary Institute, Houston. 
 
Bogard D.D. and Garrison D.H. (1998b)  Relative abundances of Ar, Kr and Xe in the Martian atmosphere 

as measured in Martian meteorites.  Geochim. Cosmochim. Acta 62, 1829-1835. 
 
Bogard D.D. and Garrison D.H. (1999)  Argon-39-argon-40 “ages” and trapped argon in Martian 

Shergottites, Chassigny and Allan Hills 84001.  Meteorit. & Planet. Sci. 34, 451-473.  
 
Bridges J.C. and Grady M.M. (2001)  Chromite chemistry in SNC meteorites (abs).  Meteorit. & Planet. 

Sci. 36, A30.  
 
Bunch T.E. and Cohen A.J. (1968)  Shock-induced structural disorder in plagioclase and quartz.  In Shock 

Metamorphism of Natural Materials (eds. French and Short) 509-518.  Mono Books Corp., 
Baltimore. 

 
Burghele A., Dreibus G., Palme H., Rammensee W., Spettel B., Weckwerth G. and Wänke H. (1983)  

Chemistry of Shergottites and the Shergottite parent body (SPB):  Further evidence for the two 
component model for planet formation (abs).  Lunar Planet. Sci. XIV, 80-81.  Lunar Planetary 
Institute, Houston. 

 
Burgess R., Wright I.P. and Pillinger C.T. (1989)  Distribution of sulphides and oxidized sulphur 

components in SNC meteorites.  Earth Planet. Sci. Lett. 93, 314-320. 
 
Burns R.G. and Martinez S.L. (1991)  Mössbauer spectra of olivine-rich achondrites: Evidence for 

preterrestrial redox reactions.  Proc. Lunar Planet. Sci. Conf. 21st, 331-340.  Lunar Planetary Institute, 
Houston. 

 
Carr R.H. and Pillinger C.T. (1984)  Carbon isotopic data for some SNC meteorites (abs).  Lunar Planet. 

Sci. XV, 135-136.  Lunar Planetary Institute, Houston. 
 
Carr R.H., Wright I.P. and Pillinger C.T. (1985a)  Carbon isotopic analysis of the Shergotty meteorite 

(abs).  Lunar Planet. Sci. XVI, Suppl. A, 5-6.  Lunar Planetary Institute, Houston. 
 
Carr R.H., Wright I.P. and Pillinger C.T. (1985b)  Carbon isotopes in three SNC meteorites.  Proc. Lunar 

Planet. Sci. Conf. 15th;  J. Geophys. Res. 90 (suppl.), C664-668. 
 
Cartwright J.A., Burgess R. and Gilmour J.D. (2009a)  Xenon isotopes in Shergottites RBT 04262, DAG 

489, Shergotty and EET 79001 (abs#1907).  Lunar Planet. Sci. XL, Lunar Planetary Institute @ The 
Woodlands. 

 
Cartwright J.A., Ocker K.D., Crowther S.A., Burgess R. and Gilmour J.D (2009c)  Terrestrial and Martian 

weathering signatures of Xenon components in Shergottite mineral separates.  Meteorit. & Planet. Sci. 
45, 1359-1378. 



 
Chaussidon M. and Robert F. (1999)  7Li/6Li and 11B/10B ratios of SNC meteorites (abs#1592).  Lunar 

Planet. Sci. XXX    Lunar Planetary Institute, Houston. 
 
Chen J.H. and Wasserburg G.J. (1985a)  Peculiar U-Th-Pb systematics in Shergotty: A Martian lead? (abs)  

Lunar Planet. Sci. XVI, Suppl. A, 7-8.  Lunar Planetary Institute, Houston. 
 
Chen J.H. and Wasserburg G.J. (1985b)  U-Th-Pb systematics in Shergottites: Young ages and low mu 

(abs).  Meteoritics 20, 623-624. 
 
Chen J.H. and Wasserburg G.J. (1986a)  Formation ages and evolution of Shergotty and its parent planet 

from U-Th-Pb systematics.  Geochim. Cosmochim. Acta 50, 955-968. 
 
Chennaoui H., Jambon A., Reynard B. and Blanc P. (2002)  High pressure silica phases in Shergottites: A 

cathodoluminescence spectroscopic study (abs).  Meteorit. & Planet. Sci. 37, A32. 
 
Chennaoui Aoudjehane H., Jambon A., Reynard B. and Blanc P. (2005)  Silica as a shock index in 

Shergottites: A catholuminescence study.   Meteorit. & Planet. Sci. 40, 1-14. 
 
Cisowski S.M. (1981)  Magnetic properties of Shergotty and Zagami meteorites (abs).  Lunar Planet. Sci. 

XII, 147.  Lunar Planetary Institute, Houston. 
 
Cisowski S.M. (1985)  Magnetism of the Shergottite meteorites (abs).  Lunar Planet. Sci. XVI, Suppl. A, 

9-10.  Lunar Planetary Institute, Houston. 
 
Cisowski S.M. (1986)  Magnetic studies on Shergotty and other SNC meteorites.  Geochim. Cosmochim. 

Acta 50, 1043-1048. 
 
Clayton R.N., Onuma N. and Mayeda T.K. (1976)  A classification of meteorites based on oxygen 

isotopes.  Earth Planet. Sci. Lett. 30, 10-18. 
 
Clayton R.N. and Mayeda T.K. (1982)  Oxygen isotopes in carbonaceous chondrites and in achondrites 

(abs).  Lunar Planet. Sci. XIII, 117-118.  Lunar Planetary Institute, Houston. 
 
Clayton R.N. and Mayeda T.K. (1983)  Oxygen isotopes in Eucrites, Shergottites, Nakhlites, and 

Chassignites.  Earth Planet. Sci. Lett. 62, 1-6. 
 
Clayton R.N. and Mayeda T.K. (1985)  Oxygen isotopes in Shergotty (abs).  Lunar Planet. Sci. XVI, 

Suppl. A, 11-12.  Lunar Planetary Institute, Houston. 
 
Clayton R.N. and Mayeda T.K. (1986)  Oxygen isotopes in Shergotty.  Geochim. Cosmochim. Acta 50, 

979-982. 
 
Clayton R.N. and Mayeda T.K. (1996)  Oxygen isotopic studies of achondrites.  Geochim. Cosmochim. 

Acta 60, 1999-2017. 
 
Costley W.C. (1865)  Circumstances of Shergotty meteorite fall.  Proc. Asiatic Soc. Bengal, p194  
 
Coulson A.L. (1940)  A catalogue of meteorites: with special reference to Indian falls and finds and to 

specimens in the Indian Museum, Calcutta.  Geol. Survey India, Mem. vol. 75.  Calcutta. 
 
Dann J.C., Holzheid A.H., Grove T.L. and McSween H.Y. (2000)  Phase equilibria of the Shergotty  

meteorite:  New petrologic constraints on the H2O contents of Martain magmas (abs#1081).  Lunar 
Planet. Sci. XXXI,  Lunar Planetary Institute, Houston. 

 



Dann J.C., Holzheid A.H., Grove T.L. and McSween H.Y. (2001)  Phase equilibria of the Shergotty  
 meteorite: constraints on pre-eruptive water contents of Martian magmas and fractional crystallization 

under hydrous conditions.   Meteorit. & Planet. Sci. 36, 793-806. 
 
Debaille V., Yin Q-Z., Brandon A.D., Jacobsen B. and Treiman A.H. (2007a)  Lu-Hf and Sm-Nd isotopic  
 studies of Shergottites and Nakhlites: Implications for Martian mantle sources (abs#1903).  Lunar  
 Planet. Sci. XXXVIII  Lunar Planetary Institute, Houston. 
 
Debaille V., Yin Q-Z., Brandon A.D. and Jacobsen B. (2008)  Martian mantle mineralogy investigated by 
 the 176Lu-176Hf and 147Sm-143Nd systematic of Shergottites.  Earth Planet. Sci. Lett. 269, 186-199. 
 
Delaney J.S., Sutton S. R. and Dyar D.M. (1998)  Variable oxidation states of iron in Martian meteorites  

(abs#1241).  Lunar Planet. Sci. XXIX   Lunar Planetary Institute, Houston . 
 

Delaney J.S. and Dyar M.D. (2000)  Correction of the callibration of ferric/ferrous determinations in  
pyroxene from Martain samples and achonditic meteorites by synchrotron microXANES spectroscopy. 
(abs).  Lunar Planet. Sci. XXXI,  Lunar Planetary Institute, Houston. 

 
Dera P., Prewitt C.T., Boctor N.Z. and Hemley R.J. (2002)  Characterization of a high-pressure phase of 

silica from the Martian meteorite Shergotty.  Amer. Mineral. 87, 1018-1023. 
 
Dodd R.T. (1981)  Meteorites: A petrologic-chemical synthesis.  Cambridge Univ. Press.  pp368  (good 

introduction to meteorites) 
 

Dreibus G., Palme H., Rammensee W., Spettel B., Weckwerth G. and Wänke H. (1981)  Chemistry of the 
Shergotty parent body (abs).  Meteoritics 16, 310. 
 

Dreibus G., Palme H., Rammensee W., Spettel B., Weckwerth G. and Wänke H. (1982)  Composition of 
the Shergotty parent body: Further evidence of a two component model for planet formation (abs).  
Lunar Planet. Sci. XIII, 186-187.  Lunar Planetary Institute, Houston. 
 

Dreibus G., Wänke H. and Schultz L. (1985)  Mysterious iodine-overabundance in Antarctic meteorites.  
In International Workshop on Antarctic Meteorites. (ed. Annexstad)  LPI Tech. Rpt. 86-1, 34-36.  
Lunar Planetary Institute, Houston. 
 

Dreibus G. and Wänke H. (1987)  Volatiles on Earth and Mars: A comparison.  Icarus 71, 225-240. 
 

Dreibus G., Jagoutz E., Spettel B. and Wänke H. (1996a)  Phosphate-mobilization on Mars? Implication 
from leach experiments on SNC’s (abs).  Lunar Planet. Sci. XXVII, 323-324.  Lunar Planetary 
Institute, Houston. 
 

Dreibus G., Wänke H. and Lugmair G.W. (1997)  Volatile inventories of Mars and Earth and their 
implications for the evolution of the planetary atmospheres (abs).   In Conference on Early Mars: 
Geologic and hydrologic evolution, physical and chemical environments, and the implications for life. 
(eds. Clifford et al.)  LPI Contribution 916, 26.  Lunar Planetary Institute, Houston. 
 

Duke M.B. (1963)  Petrology of basaltic achondrites.  Ph. D. Dissertation,  Calif. Inst. of Tech., Pasadena. 
 
Duke M.B. (1968)  The Shergotty meteorite: Magmatic and shock metamorphic features.  In  Shock 

Metamorphism of Natural Materials. (ed. French and Short),  612-621.  Mono Book Corp., Baltimore. 
 

Duke M.B. and Silver L.T. (1967)  Petrology of Eucrites, Howardites and Mesosideroites.  Geochim. 
Cosmochim. Acta 31, 1637-1665. 
 

Eberhardt P. and Hess D.C. (1960)  Helium in stone meteorites.  Astrophys. J. 131, 38-46. 



 
El Goresy Ah., Wopenka B., Chen M. and Kurat G. (1997a)  The saga of maskelynite in Shergotty (abs).  

Meteorit. & Planet. Sci. 32, A38-39.  
 
El Goresy Ah., Chen M., Sharp T.G., Wopenka B. and Weinbruch S. (1997b)  Shock-induced high-

pressure phase transformations in chondritic and differentiated meteorites: Solid-state transformations, 
high-pressure liquidus phases and alkali vapour fractionation (abs).  NIPR Sym. Antarctic Meteorites 
22nd, 27-30.  Nat. Inst. Polar Res., Tokyo. 

 
El Goresy Ah., Sharp T.G., Wopenka B. and Chen M. (1998a)  A new very-high-pressure silica mineral in 

the Shergotty SNC meteorite: Implications for shock metamorphism and the Earth’s lower mantle 
(abs#1707).  Lunar Planet. Sci. XXIX   Lunar Planetary Institute, Houston. 

 
El Goresy Ah., Dubrovinsky L., Saxena S. and Sharp T.G. (1998b)  A new post-stishovite silicon dioxide-

polymorph with the baddelyite structure (Zirconium Oxide) in the SNC meteorite Shergotty: Evidence 
for extreme shock pressure (abs).  Meteorit. & Planet. Sci. 33, A45. 

 
El Goresy Ah., Dubrovinsky L., Sharp T.G., Saxena S.K. and Chen M. (2000b)  A monoclinic post-

stishovite polymorph of silica in the Shergotty meteorite.  Science 288, 632-634. 
 
El Goresy Ah., Graup G. and Chen M. (2003a)  The assemblage maskelynite – post –stishovite silica 

poymorphs in the Shergotty meteorite: New stringent constraints to peak-shock pressures (abs).  
Meteorit. & Planet. Sci. 38, A50.  

 
Eugster O., Weigel A. and Polnau E. (1996)  Two different ejection events for basaltic Shergottites 

QUE94201, Zagami and Shergotty (2.6 Ma ago) and Lherzolitic Shergottites LEW88516 and 
ALHA77005 (3.5 Ma ago) (abs).  Lunar Planet. Sci. XXVII, 345-346.  Lunar Planetary Institute, 
Houston. 

 
Eugster  O., Weigel A. and Polnau E. (1997a)  Ejection times of Martian meteorites.  Geochim. 

Cosmochim. Acta 61, 2749-2757. 
 
Eugster O., Polnau E. and Terribilini D. (1997b)  Ejection age of Martian Lherzolite Yamato 793605, 

Chassigny, and Shergotty and crystallization age of Shergotty maskelynite (abs).  Meteorit. & Planet. 
Sci. 32, A40.   

 
Eugster O., Busemann H. and Lorenzetti S. (2002a)  The pre-atmospheric size of Martian meteorites 

(abs#1096).  Lunar Planet. Sci. XXXIII  Lunar Planetary Institute, Houston.  
 
Eugster O., Busemann H., Lorenzetti S. and Terribilini D. (2002b)  Ejection ages from 81Kr-83Kr dating 

and pre-atmospheric sizes of Martian meteorites.  Meteorit. & Planet. Sci. 37, 1345-1360. 
 
Franchi I.A., Sexton A.S., Wright I.P. and Pillinger C.T. (1997)  A refinement of oxygen isotopic 

composition of Mars (abs).  Lunar Planet. Sci. XXVIII, 379-380.  Lunar Planetary Institute, Houston. 
 
Franchi I.A., Wright I.P., Sexton A.S. and Pillinger C.T. (1999)  The oxygen-isotopic composition of Earth 

and Mars.  Meteorit. & Planet. Sci. 34, 657-661. 
 
Farquhar J., Savarino J., Jackson T. L. and Thiemens M.H. (2000b)  Evidence of atmospheric sulphur in 

the Martian regolith from sulphur isotopes in meteorites.  Nature 404, 50-52. 
 
Fedden F. (1880)  Catalog Meteorites Indian Museum.  Calcutta.   
 
Feierberg M.A. and Drake M.J. (1980)  The meteorite-asteroid connection: The infrared spectra of 

Eucrites, Shergottites and Vesta.  Science 209, 805-807.    



 
Franchi I.A., Wright I.P., Sexton A.S. and Pillinger C.T. (1999)  The oxygen-isotopic composition of Earth 

and Mars.  Meteorit. & Planet. Sci. 34, 657-661. 
 
Fritz J., Greshake A., Hecht L. and Stöffler D. (2002)  Shock metamorphism of Martian meteorites: New 

data from quantitative shock barometry (abs#1504).  Lunar Planet. Sci. XXXIII   Lunar Planetary 
Institute, Houston.  

 
Fuchs L.H. (1962)  Occurrence of whitlockite in chondritic meteorites.  Science 137, 425-426.   

 
Fuchs L H. (1969)  The phosphate mineralogy of meteorites.  In Meteorite Research. (ed. Millman) page 

683-695.  Springer-Verlag, N.Y. 
 

Fuse K. and Anders E. (1969)  Aluminum-26 in meteorites: VI Achondrites.  Geochim. Cosmochim. Acta 
33, 653-670. 

 
Garrison D.H. and Bogard D.D. (1998)  Isotopic composition of trapped and cosmogenic noble gases in 

several Martian meteorites.  Meteorit. & Planet. Sci. 33, 721-736. 
 

Geiss J. and Hess D.C. (1958)  Argon-potassium ages and the isotopic composition of Argon from 
meteorites.  Ap. J. 127, 224-236. 
 

Gibson E.K., Moore C.B., Primus T. M. and Lewis C. F. (1985)  Sulfur in achondritic meteorites.  
Meteoritics  20, 503-511. 
 

Gooding J.L. (1992b)  Soil mineralogy and chemistry on Mars: Possible clues from salts and clays in SNC 
meteorites.  Icarus 99, 28-41. 
 

Gooding J.L., Aggrey K. and Muenow D.W. (1987a)  Pre-terrestrial volatile compounds in Shergottites 
and Nakhlites (abs).  Meteoritics 22, 391. 
 

Gooding J.L., Aggrey K.E. and Muenow D.W. (1990a)  Volatile compounds in Shergottite and Nakhlite 
meteorites.  Meteoritics 25, 281-289. 
 

Goswami J.N., Sinha N., Murty S.V.S., Mohapatra R.K. and Clement C.J. (1997)  Nuclear tracks and light 
noble gases in Allan Hills 84001: Preatmospheric size, fall characteristics, cosmic-ray exposure 
duration and formation age.  Meteorit. & Planet. Sci. 32, 91-96. 
 

Graham A.L., Bevan A.W.R. and Hutchison R. (1985)  Catalogue of Meteorites. Fourth Edition.  British 
Museum (Natural History).  Univ. Arizona Press, Tucson. 
 

Greenwood J.P., Riciputi L.R. and McSween H.Y. (1997b)  Sulfide isotopic compositions in Shergottites 
and ALH84001 and possible implications for life on Mars.  Geochim. Cosmochim. Acta 61, 4449-
4453. 
 

Greenwood J.P., Itoh S., Sakamoto N., Vicenzi E.P. and Yurimoto H. (2007b)  Hydrogen isotopography of  
 apatite in Los Angeles, Shergotty and ALH84001: New constraints on Martian water  history and SNC  
 petrogenesis (abs#2134).  Lunar Planet. Sci. XXXVIII   Lunar Planetary Institute, Houston. 
 
Griffith L.L. and Shock E.L. (1995)  A geochemical model for the formation of hydrothermal carbonates 

on Mars.  Nature 377, 406-408. 
 

Griffith L.L. and Shock E.L. (1997b)  Hydrothermal hydration of Martian crust:  Illustration via 
geochemical model calculations.  J. Geophys. Res. 102, 9135-9143. 
 



Grimm R.E. and McSween H.Y. (1982)  Numerical simulation of crystal fractionation in Shergottite 
meteorites.  Proc. Lunar Planet. Sci. Conf. 13th; J. Geophys. Res. 87 (suppl.), A385-A392. 
 

Hale V.P.S., McSween H.Y. and McKay G.A. (1997)  Estimates of cumulus pyroxene and intercumulus 
liquid compositions in Shergotty (abs).  Meteorit. & Planet. Sci. 32, A54.   
 

Hale V.P.S., McSween H.Y. and McKay G.A. (1998)  Cumulus pyroxene in Shergotty: Why do estimates 
vary between experimental and observational studies?  (abs#1109)  Lunar Planet. Sci. XXIX   Lunar 
Planetary Institute, Houston. 
 

Hale V.P.S., McSween H.Y. and McKay G.A. (1999)   Re-evaluation of intercumulus liquid composition 
and oxidation state for the Shergotty meteorite.  Geochim. Cosmochim. Acta 63, 1459-1470. 

 
Harper C.L., Nyquist L.E., Bansal B., Weismann H. and Shih C.-Y. (1995)  Rapid accretion and early 

differentiation of Mars indicated by 142Nd/144Nd in SNC meteorites.  Science 267, 213-217. 
 

Hasan F.A. and Sears D.W.G. (1985)  A thermoluminescence study of the Shergottites (abs).  Lunar 
Planet. Sci. XVI, Suppl. A, 1314.  Lunar Planetary Institute, Houston.   
 

Hasan F.A., Haq M. and Sears D.W.G. (1986)  Thermoluminescence and the reheating history of 
meteorites- III: The Shergottities.  Geochim. Cosmochim. Acta 50, 1031-1038. 
 

Herd C.D.K. and Papike J.J. (2000c)  Oxygen fugacity of the Martian basalts from analysis of iron-
titanium oxides: Implications for Mantle-crust interaction on Mars (abs).  Meteorit. & Planet. Sci. 35, 
A70. 

 
Herd C.D.K., Papike J.J. and Brearley A.J. (2001d)  Oxygen fugacity of Martian basalts from electron 

microprobe oxygen and TEM-EELS analysis of Fe-Ti oxides.   Amer. Mineral.  86, 1015-1024. 
 
Hey M.H. (1966)  Catalog of Meteorites.  British Museum (Natural History), London. 

 
Heymann D., Mazor E. and Anders E. (1968)  Ages of the calcium-rich achondrites - I. Eucrites.  Geochim. 

Cosmochim. Acta 32, 1241-1268. 
 

Hörz F., Hanss R. and Serna C. (1986)  X-ray investigations related to the shock history of the Shergotty 
achondrite.  Geochim. Cosmochim. Acta 50, 905-908. 
 

Humayun M. and Clayton R.N. (1993)  Potassium isotope cosmochemistry, volatile depletion and the 
origin of the Earth (abs).  Lunar Planet. Sci. XXIV, 685-686.  Lunar Planetary Institute, Houston. 
 

Jagoutz E. and Wänke H. (1985a)  Sm-Nd and Rb-Sr isotope studies on Shergotty meteorite (abs).  Lunar 
Planet. Sci. XVI, Suppl. A, 15-16.  Lunar Planetary Institute, Houston. 
 

Jagoutz E. and Wänke H. (1985b)  Nd and Sr isotope studies on Shergotty meteorite (abs).  Meteoritics 20, 
672-673. 
 

Jagoutz E. and Wänke H. (1986)  Sr and Nd isotopic systematics of Shergotty meteorite.  Geochim. 
Cosmochim. Acta 50, 939-953. 
 

Jérome D.Y. (1970)  Composition and origin of some achondrite meteorites.  PhD Dissertation.  Univ. 
Oregon. 
 

Jochum K.P. and Palme H. (1990)  Alkali elements in eucrites and SNC-meteorites: No evidence for 
volatility related losses during magmatic eruption or thermal metamorphism (abs).  Meteoritics 25, 



373-374. 
 

Jones J.H. (1989)  Isotopic relationships among the Shergottites, the Nakhlites and Chassigny.  Proc. 
Lunar Planet. Sci. Conf. 19th, 465-474.  Lunar Planetary Institute, Houston. 
 

Jones J.H. (1996)  Martian volatiles: Insights from the SNC meteorites (abs).  In Workshop on evolution of 
Martian volatiles. (eds. Jakosky and Treiman)  LPI Tech. Rpt  96-01, 30-31.  Lunar Planetary Institute, 
Houston. 
 

Jones J.H. (2007)  The Shergottites are young (period)(abs#5194).   Meteorit. & Planet. Sci. 42, A77. 
 
Jones J.H., Benjamin T.M., Duffy C.J., Rogers P.S.Z., Hollander M. and Maggiore C.J. (1985a)  A tale of 

two phosphates: REE reservoirs in the Shergotty meteorite (abs).  Meteoritics 20, 674-675. 
 

Jones J.H., Jurewicz A.J.G. and Le L. (1991)  A liquidus phase diagram for a primitive Shergottite (abs).  
Meteoritics 26, 353. 
 

Jovanovic S. and Reed G.W. (1987)  Isotopically anomalous Hg in Antarctic achondrites.  J. Geophys. 
Research Lett. 14, 1127-1130.   
 

Jurewicz A.J.G., Le L. and Jones J.H. (1991)  A liquidus phase diagram for a primitive Shergottite (abs).  
Meteoritics 26, 353. 
 

Karlsson H.R., Clayton R.N., Gibson E.K., Jr. and Mayeda T.K. (1992)  Water in SNC meteorites: 
Evidence for a Martian hydrosphere.  Science 255, 1409-1411. 
 

Karlsson H.R., Clayton R.N., Mayeda T.K., Jull A.J.T. and Gibson E.K. (1993)  Martian carbon dioxide: 
Clues from isotopes in SNC meteorites (abs).  Lunar Planet. Sci. XXIV, 757-758.  Lunar Planetary 
Institute, Houston. 
 

Kerridge J.F. (1988)  Deuterium in Shergotty and Lafayette (and on Mars?) (abs)  Lunar Planet. Sci. XIX, 
599-600.  Lunar Planetary Institute, Houston 
 

Kichinka K. (2012)  The rise of the Raj and the fall of Shergotty – Part 1.  Meteorite! 18, 25-30. 
 
Korochantseva Ekaterina, Trieloff M., Buikin A.I. and Hopp J. (2008)  High 40Ar/39Ar ratios of trapped 

argon from Martian interior and atmosphere in Shregottites (abs#1566).  Lunar Planet. Sci.XXXIX  
Lunar Planetary Institute, Houston.  

 
Korochantseva E.V., Trieloff M., Buikin A.I. and Hopp J. (2009)  Shergottites Dhofar 019, SaU 005 and 

Zagami: 40Ar-39Ar chronology and trapped Martian atmosphere and interior Argon.  Meteorit. & 
Planet. Sci. 44, 293-321. 

 
Kothari B.K. and Goel P.S. (1974)  Total nitrogen in meteorites.  Geochim. Cosmochim. Acta 38, 1493-

1508.   
 

Lambert P. (1985)  Metamorphic record in Shergottites (abs).  Meteoritics 20, 690-691. 
 

Lambert P. (1987)  SNC meteorites: The metamorphic record (abs).  Lunar Planet. Sci. XVIII, 529-530.  
Lunar Planetary Institute, Houston. 
 

Lambert P. and Grieve R.A.F. (1984)  Shock experiments on maskelynite-bearing anorthosite.  Earth 
Planet. Sci. Lett. 68, 159-171. 
 

Laul J. C. (1986a)  The Shergotty consortium and SNC meteorites: An overview.  Geochim. Cosmochim. 



Acta 50, 875-888. 
 

Laul J.C. (1986b)  An overview of the Shergotty consortium studies (abs).  Lunar Planet. Sci. XVII, 460-
461.  Lunar Planetary Institute, Houston. 
 

Laul J.C., Keays R.R., Ganapathy R., Anders E. and Morgan J.W. (1972)  Chemical fractionations in 
meteorites - V. Volatile and siderophile elements in achondrites and ocean ridge basalts.  Geochim. 
Cosmochim. Acta 36, 329-345. 
 

Laul J.C., Smith M. R., Wänke H., Jagoutz E., Dreibus G., Palme H., Spettel B., Burghele A., Lipschutz 
M. E. and Verkouteren R.M. (1985)  Chemical systematics of Shergotty (abs).  Lunar Planet. Sci. 
XVI, (suppl. A), 17-18.  Lunar Planetary Institute, Houston. 
 

Laul J.C., Smith M.R., Wänke H., Jagoutz E., Dreibus G., Palme H., Spettel B., Burghele A., Lipschutz M. 
E. and Verkouteren R M. (1986)  Chemical systematics of the Shergotty meteorite and the composition 
of its parent body (Mars).  Geochim. Cosmochim. Acta 50, 909-926. 
 

Lee D-C. and Halliday A.N. (1997a)  Hf-W evidence for early differentiation of Mars and the Eucrite 
parent body (abs).   Lunar Planet. Sci. XXVIII, 795-796.  Lunar Planetary Institute, Houston. 
 

Lee D-C. and Halliday A.N. (1997c)  Core formation on Mars and differentiated asteroids.  Nature 388, 
854-857. 
 

Lentz R.C.F. and McSween H.Y. (1999a)  Crystal size distributions of the basaltic Shergottites (abs#1126).  
Lunar Planet. Sci. XXX  Lunar Planetary Institute, Houston. 

 
Lentz R.C.F. and McSween H.Y. (1999b)  Basaltic Shergottite crystallization: A quantitative textural 

analysis (abs).  Meteorit. & Planet. Sci. 34, A74. 
 
Lentz R.C.F. and McSween H.Y. (2000)  Crystallization of the basaltic Shergottites: Insights from crystal 

size distribution (CSD) analysis of pyroxenes.  Meteorit. & Planet. Sci. 35, 919-927. 
 
Lentz R.C.F., McSween H.Y., Ryan J. and Riciputi L. R. (2001b)  Water in Martian magmas: Clues from 

light lithophile elements in Shergottite and Nakhlite pyroxenes.  Geochim. Cosmochim. Acta, 65, 
4551-4565.   

 
Leshin L.A., Epstein S. and Stolper E.M. (1996a)  Hydrogen isotope geochemistry of SNC (Martian) 

meteorites and the history of water on Mars (abs).  In Workshop on evolution of Martian volatiles. 
(eds. Jakosky and Treiman)  LPI Tech. Rpt.  96-01, 30-31.  Lunar Planetary Institute, Houston. 
 

Leshin L.A., Epstein S. and Stolper E.M. (1996c)  Hydrogen isotope geochemistry of SNC meteorites.  
Geochim. Cosmochim. Acta 60, 2635-2650. 
 

Lewis C.F., Wrona J.A. and Moore C.B. (1985)  Catalog of meteorites.  Pub. #20 Center for Meteorite 
Studies.  Univ. Arizona, Tempe. 
 

Lofgren G. E. and many authors (1981)  Petrology and chemistry of terrestrial, lunar and meteoritic 
basalts.  In Basaltic Volcanism on the Terrestrial Planets, 1-437.  Pergamon Press.  

 
Lorand J-P., Chevrier V. and Viola Sautter (2005)  Sulfide mineralogy and redox conditions in some 

Shergottites.  Meteorit. & Planet. Sci. 40, 1257-1272. 
 
Ludwig E. (1871)  Analysis of Shergotty meteorite.  Tschermaks Min. Pet. Mitt. p55.  

 
Lundberg L.L., Crozaz G., Zinner E. and McKay G.A. (1986)  The REE carriers in the Shergotty meteorite 



(abs).  Meteoritics 21, 437-438. 
 

Lundberg L.L., Crozaz G., McKay G.A. and Zinner E. (1988)  Rare earth element carriers in the Shergotty 
meteorite and implications for its chronology.  Geochim. Cosmochim. Acta 52, 2147-2163. 
 

Lugmair G.W., Shukolyukov A. and MacIsaac Ch. (1996)  Radial heterogeneity of 53Mn in the early solar 
system and the place of origin of the ordinary chondrites (abs).  Lunar Planet. Sci. XXVII, 785-786.  
Lunar Planetary Institute, Houston. 
 

Lugmair G.W. and Shukolyukov A.  (1998)  Early solar system timescales according to 53Mn-53Cr 
systematics.  Geochim. Cosmochim. Acta 62, 2863-2886. 

 
Malavergne V., Guyot F., Benzerara K. and Martinez I. (2002)  Descriptions of new shock-induced phases 

in the Shergotty, Zagami, Nakhla and Chassigny meteorites.  Meteorit. & Planet. Sci. 36, 1297-1305. 
 
Mason B., Jarosewich E. and Nelen J.A. (1979)  The pyroxene-plagioclase achondrites.  Smithson. 

Contrib. Earth Sci. 22, 27-45. Washington, DC. 
 

Mathew K.J., Kim J.S. and Marti K. (1999b)  Martian atmospheric and indigenous components of Xenon 
and nitrogen in the Shergotty, Nakhla and Chassigny group meteorites.  Meteorit. & Planet. Sci. 33, 
655-664. 

 
McCanta Molly and Rutherford M.J. (2001)  SNC oxygen fugacity as recorded in pyroxenes: An  
 experimental study (abs#1348).  Lunar Planet. Sci. XXXII  Lunar Planetary Institute, Houston.  
 
McCarthy T.S., Erlank A.J., Willis J.P. and Ahrens L.H. (1974)  New chemical analyses of six achondrites 

and one chondrite.  Meteoritics 9, 215-222. 
 

McFadden Lucy A. (1987)  Spectral reflectance of SNC meteorites:  Relationships to Martian surface 
composition.  MEVTV workshop on nature and composition of surface of Mars (and whether wine can 
be made).  LPI Tech. Rpt. 88-05, 88-90.  (eds. Zimbelman et al.)  Lunar Planetary Institute, Napa 
Valley. 
 

McFadden L.A. and Pratt S.F. (1989)  Remote sensing and the Shergottite-Nakhlite-Chassignite meteorite 
parent body (abs).  Bull. Am. Astron. Soc. 21, 967. 

 
McHone J.F., Kudryavtsev A.B., Agresti D.G., Wdowiak T.J. and Killgore M. (1999)  Raman imagery of 

Martian meteorites (abs#1896).  Lunar Planet. Sci. XXX   Lunar Planetary Institute, Houston. 
 
McKay G.A., Yang S.-R. and Wagstaff J. (1985)  Minor phases, Fe-rich pyroxene and Shergotty 

chronology.  Meteoritcs 20, 710-711. 
 

McKay G.A. and Wagstaff J. (1985)  Clinopyroxene REE distribution coefficients for Shergottites:  REE 
content of the Shergotty/Zagami melts (abs).  Lunar Planet. Sci. XVI, 540-541.  Lunar Planetary 
Institute, Houston. 
 

McKay G.A., Wagstaff J. and Yang S.-R. (1986a)  Whitlockite/melt partitioning and Shergotty chronology 
(abs).  Meteoritics 21, 448-449. 
 

McKay G.A., Wagstaff J. and Yang S.-R. (1986b)  Clinopyroxene REE distribution coefficients for 
Shergottites: The REE content of the Shergotty melt.  Geochim. Cosmochim. Acta 50, 927-937. 
 

McKay G.A., Wagstaff J. and Le L. (1986c)  Pyroxene distribution coefficients, the Shergotty parent melt 
and metasomatic alteration (abs).  Lunar Planet. Sci. XVII, 537-538.  Lunar Planetary Institute, 
Houston. 



 
McKay G.A. and Wagstaff J. (1987)  Metasomatic alteration of Shergotty?  Evidence from petrographic 

and phase compositions (abs).  Meteoritics 22, 456-457. 
 

McKay G.A., Wagstaff J., Le L., Lindstrom D.J. and Colson R. (1987)  Whitlockite/melt partitioning and 
Henry’s law: Shergotty late-stage minerals (abs).  Lunar Planet. Sci. XVIII, 625-626.  Lunar Planetary 
Institute, Houston. 
 

McSween H.Y. and Stolper E.M. (1978)  Petrologic evolution of the Shergottite parent body crust (abs).  
Meteoritics 13, 560. 
 

McSween H.Y. and Grimm R.E. (1982)  Shergottite parent body controversy: The gravity of the situation 
(abs).  Meteoritics 17, 252-253. 
 

McSween H.Y., Lentz R.C.F., Grove T.L. and Dann J.C. (2000)  Magmatic water in Shergotty, inferred 
from light-lithophile-element patterns and crystallization experiments (abs).  Meteorit. & Planet. Sci. 
35, A107. 

 
McSween H.Y., Grove T.L., Lentz R.C.F., Dann J.C., Holzheid A.H., Riciputi L.R. and Ryan J.G. (2001b)  

Geochemical evidence for magmatic water within Mars from pyroxenes in the Shergotty meteorite.  
Nature 409, 487-490.  

 
Michel  J. (1912)  Die feldspate der meteoriten.  Tschermak’s Miner. Petrogr. Mitt. 31, 563-658. 

 
Mikouchi T., Miyamoto M. and McKay G. A. (1997a)  Similarities in zoning of pyroxenes from 

QUE94201 and EETA79001 Martian meteorites (abs).  Lunar Planet. Sci. XXVIII, 955-956.  Lunar 
Planetary Institute, Houston. 
 

Mikouchi T., Miyamoto M. and McKay G. A. (1997b)  Crystallization histories of basaltic Shergottites as 
inferred from chemical zoning of pyroxene and maskelynite (abs).  Meteorit. & Planet. Sci. 32, A92-
93.   
 

Mikouchi T., Miyamoto M. and McKay G.A. (1999d)  The role of undercooling in producing igneous 
zoning trends in proxenes and maskelynites among basaltic Martian meteorites.  Earth Planet. Sci. 
Lett. 173, 235-256. 

 
Mohapatra R.K., Mahajan R.R. and Murty S.V.S. (1998)  Nitrogen and argon in Shergotty  (abs). Meteorit. 

& Planet. Sci. 33, A112. 
 

Molini-Velsko C., Mayeda T.K. and Clayton R.N. (1986)  Isotopic composition of silicon in meteorites.  
Geochim. Cosmochim. Acta 50, 2719-2726.    
 

Morgan J.W. and Lovering J.F. (1973)  Uranium and thorium in achondrites.  Geochim. Cosmochim. Acta 
37, 1697-1707. 
 

Morris R.V. (1989)  Reflectivity spectra (320-200 nm) of SNC meteorites (abs).  Lunar Planet. Sci. XX, 
719-720.  Lunar Planetary Institute, Houston. 
 

Müller H.W. and Zähringer J. (1969)  Rare gases in stony meteorites.  In Meteorite Research (ed. 
Millmann) 845 Reidel, Dordrecht. 
 

Müller W. F. (1993)  Thermal and deformational history of the Shergotty meteorite deduced from 
clinopyroxene microstructure.  Geochim. Cosmochim. Acta 57, 4311-4322. 
 

Münker C., Mezger K. and Bischoff A. (2001)  Nb-Zr constraints on eary silicate differentiation on Mars.  



Meteorit. & Planet. Sci. 36, A143. 
 
Murthy M.V.N., Srivastava S.N.P. and Dube A. (1969)  Indian Meteorites.  Geol. Survey India Mem. Vol. 

99.  with 30 plates!  Calcutta. 
 

Nevle R. J. (1987)  Phosphates in Shergotty and EETA79001: Geochemistry and petrogenesis (abs).  
Lunar Planet. Sci. XVIII, 714-715.  Lunar Planetary Institute, Houston.  
 

Nishiizumi K., Klein J., Middleton R., Elmore D., Kubik P.W. and Arnold J.R. (1986b)  Exposure history 
of Shergottites.  Geochim. Cosmochim. Acta 50, 1017-1021. 
 

Nyquist L.E., Shih C.-Y., Bansal B.M., Wooden J., Wiesmann H. and McKay G.A. (1978a)  Rb-Sr and 
Sm-Nd chronology of the Shergotty achondrite.  In Short Papers of the 4th ICOG. (ed. Zartman)  
USGS Open file report 78-701, 315-317. 
 

Nyquist L.E., Wooden J., Bansal B.M. and Wiesmann H. (1978b)  A shocking Rb/Sr age for the Shergotty 
achondrite (abs).  Lunar Planet. Sci. IX, 820-822.  Lunar Planetary Institute, Houston. 

 
Nyquist L.E., Bogard D.D., Wooden J., Wiesmann H., Shih C.-Y. and Bansal B.M. (1979a)  Early 

differentiation, late bombardment and recent bombardmant on the shergottite parent planet (abs).  
Meteoritics 14, 502. 
 

Nyquist L.E., Wooden J., Bansal B., Wiesmann H., McKay G.A. and Bogard D.D. (1979b)  Rb-Sr age of 
the Shergotty achondrite and implications for the metamorphic resetting of isochron ages.  Geochim. 
Cosmochim. Acta 43, 1057-1074. 
 

Nyquist L.E., Harper C. L., Wiesmann H., Bansal B. and C.-Y. Shih (1991)  142Nd/144Nd in SNCs and 
lunar samples:  Implications for early differentiation of a heterogeneous Martian (?) mantle (abs).  
Meteoritics 26, 381. 
 

Nyquist L.E., Bogard D.D., Shih C-Y., Greshake A., Stoffler D. and Eugster O. (2001a)  Ages and 
geologic histories of Martian meteorites.  In Chron. & Evol. of Mars (ISSI) 96, 105-164. Kluwer 
Academic Publishers. The Netherlands. (a review) 

 
Ostertag R., Stöffler D., James C. and Phannschmidt G. (1985)  Shock effects in the Shergotty meteorite - 

Evidence for only one shock event (abs).  Lunar Planet. Sci. XVI, Suppl. A, 19-20.  Lunar Planetary 
Institute, Houston. 
 

O’Sullivan K.M. and Neal C.R. (2009)  The crystal stratigraphy of Shergotty (abs#1709).  Lunar Planet. 
Sci. XL, Lunar Planetary Institute, The Woodlands. 

 
Ott U. (1988)  Noble gases in SNC meteorites: Shergotty, Nakhla and Chassigny.  Geochim. Cosmochim. 

Acta 52, 1937-1948. 
 

Ott U. (2008)  An almost infinite sink for tightly bound Xenon: Etched Shergotty and (less so) etched 
Nakhla (abs#1096).  Lunar Planet. Sci. XXXIX  Lunar Planetary Institute, Houston.  

 
Ott U. and Begemann F. (1985b)  Are all the “Martian” meteorites from Mars?  Nature 317, 509-512. 

 
Pal D.K., Tuniz C., Moniot R.K., Savin W., Druse T. and Herzog G.F. (1986)  Beryllium-10 contents of 

Shergottites, Nakhlites, and Chassigny.  Geochim. Cosmochim. Acta 50, 2405-2409. 
. 

Papike J.J., Karner J.M., Spilde M.N., Shearer C.K. and Burger P.V. (2009)  Silicate mineralogy of 
Martian meteorites.  Geochim. Cosmochim. Acta 73, 7443-7485.  (invited review with truly-great 



pictures of textures) 
 
Philpotts J.A. and Schnetzler C.C. (1970)  Apollo 11 lunar samples: K, Rb, Sr, Ba and rare-earth 

concentrations in some rocks and separated phases.  Proc. Apollo 11 Lunar Science Conf. 1471-1486. 
 

Rao M.N. (1986)  Rare gases in Shergotty maskelynite (abs).  Meteoritics 21, 488. 
 

Rao M.N., Wentworth S.J., Schwandt C., Yang S.R. and McKay D.S. (1999b)  Molten Martian soil in 
Shergotty meteorite (abs#1626).  Lunar Planet. Sci. XXX  Lunar Planetary Institute, Houston. 

 
Rao M.N. and McKay D.S. (2002a)  Martian soil records in Shergotty glass veins (abs).  Meteorit. & 

Planet. Sci. 37, A121. 
 
Reed G.W. and Jovanovic S. (1969)  Some halogen measurements on chondrites.  Earth Planet. Sci. Lett. 

6, 316-320. 
 

Sandford S.A. (1984)  Infrared transmission spectra from 2.5 to 25 microns of various meteorite classes. 
Icarus 60, 115-126. 

 
Sano Y., Terada K., Takeno S., Taylor L.A. and McSween H.Y. (2000)  Ion microprobe uranium-thorium-

lead dating of Shergotty phosphates.   Meteorit. & Planet. Sci. 35, 341-346. 
 
Sawyer D.J., McGehee, M.D., Canepa J. and Moore C.B. (2000)  Water soluble ions in the Nakhla Martian 

meteorites.   Meteorit. & Planet. Sci. 35, 743-747. 
 
Schmitt R.A., Goles G.G., Smith R.H. and Osborn T.W. (1972)  Elemental abundances in stone meteorites.  

Meteoritics 7, 131-160. 
 

Schwandt C.S., McKay G.A. and Lofgren G.E. (1999a)  Silica in Martian meteorites, there are differences. 
(abs#1637).  Lunar Planet. Sci. XXX  Lunar Planetary Institute, Houston. 

 
Schwenzer S.P., Mohapatra R.K., Herrmann S. and Ott U. (2003b)  Noble gases in maskelynite from the 

Martian meteorite Shergotty (abs).  Meteorit. & Planet. Sci. 38, A116.   
 
Schwenzer S.P., Herrmann S. and Ott. U. (2005a)  Noble gases in mineral separates from Shergotty and 

Zagami (abs#1310).  Lunar Planet. Sci. XXXVI  Lunar Planetary Institute, Houston.  
 
Schwenzer S.P., Hermann S., Mohapatra Ratan and Ott Ulrich (2007a)  Noble gases in mineral separates 

from three Shergottites: Shergotty, Zagami and EETA79001.  Meteorit. & Planet. Sci. 42, 387-412. 
 
Scorzelli R.B., Munayco P. and Varela M.E. (2008)  Fe2+ disorder study in pyroxene from the Shergotty 
 meteorite by Mossbauer spectroscopy (abs#5059).  Meteorit. & Planet. Sci. 43, A141. 
 
Sears D.W.G. and Hasan F.A. (1985)  Thermoluminescence and Antarctic meteorites.  In International 

Workshop on Antarctic Meteorites. (ed. Annexstad)  LPI Tech. Rpt. 86-1, 83-100.  Lunar Planetary 
Institute, Houston. 
 

Seitz H-M., Brey G.P, Weyer S., Durali S., Ott U., Munker C. and Mezger K. (2006)  Lithium isotopic 
compositions of Martian and lunar reservoirs.  Earth Planet Sci. Lett.  245, 6-18. 

 
Sen Gupta P.R. (1995)  Petrographic shock features of the Shergotty meteorite (abs).  Lunar Planet. Sci. 

XVI, Suppl. A, 21-22.  Lunar Planetary Institute, Houston. 
 

Shankar N., Swisher C.C., Turin B. and Herzog G.F. (2008)  Ar/Ar – CO2 laser incremental heating release 
spectra for the Pasamonte Eucrite and Martain meteorites ALH77005, Shergotty and Y000749 



(abs#1924).  Lunar Planet. Sci. XXXIX   Lunar Planetary Institute, Houston. 
 
Sharp T.G., El Goresy Ah., Dubrovinsky L. and Chen M.  (1998)  Microstructures of shocked silicon 

dioxide in Shergotty: Evidence for multiple post-stishovite silicon dioxide polymorphs and extreme 
shock pressures (abs).  Meteorit. & Planet. Sci. 33, A144. 
 

Sharp T.G., El Goresy Ah., Dubrovinsky L. and Chen M. (1999a)  Very-dense silica minerals in the 
Shergotty SNC meteorite: Evidence for extreme shock pressures (abs#1827).  Lunar Planet. Sci. XXX   
Lunar Planetary Institute, Houston. 

 
Sharp T.G., El Goresy Ah., Wopenka B. and Chen M. (1999b)  A post-stishovite SiO2 polymorph in the 

meteorite Shergotty:  Implications for impact events.  Science 284, 1511-1514. 
 
Shih C-Y., Nyquist L.E., Bansal B.M., Wiesmann H., Wooden J.L. and McKay G.A. (1981)  REE, Sr and 

Nd istopic studies on shocked achondrites - Shergottty, Zagami and ALHA77005 (abs).  Lunar Planet. 
Sci. XII, 973-975.  Lunar Planetary Institute, Houston. 
 

Shih C-Y., Nyquist L.E., Bogard D.D., McKay G.A., Wooden J.L., Bansal B.M. and Wiesmann H. (1982)  
Chronology and petrogenesis of young achondrites, Shergotty, Zagami, and ALHA77005:  Late 
magmatism on a geologically active planet.  Geochim. Cosmochim. Acta 46, 2323-2344. 
 

Simon S.B., Papike J J. and Beauchamp R.H. (1985)  Petrography and silicate mineral chemistry of the 
Shergotty meteorite (abs).  Lunar Planet. Sci. XVI, Suppl. A, 23-24.  Lunar Planetary Institute, 
Houston. 
 

Sippel R.F. (1971)  Luminescence petrography of the Apollo 12 rocks and comparative features in 
terrestrial rocks and meteorites.  Proc. Lunar Sci. Conf. 2nd, 247-263. 
 

Smith J.V. and Hervig R.L. (1978)  Shergotty meteorite: Mineralogy, petrography, and minor elements 
(abs).  Meteoritics 13, 635-636. 
 

Smith J.V. and Hervig R.L. (1979)  Shergotty meteorite: Mineralogy, petrography, and minor elements.  
Meteoritics 14, 121-142. 
 

Smith J.V., Steele I.M. and Leitch C.A. (1983)  Mineral chemistry of the Shergottites, Nakhlites, 
Chassigny, Brachina, Pallisites and Ureilites.  Proc. Lunar Sci. Conf. 14th; J. Geophys. Res. 88 
(suppl.), B229-236. 
 

Smith M.R., Laul J. C., Ma M.-S., Huston T., Verkouteren R.M., Lipschutz M.E. and Schmitt R.A. (1984)  
Petrogenesis of the SNC (Shergottites, Nakhlites, Chassignites) meteorites: Implications for their 
origin from a large, dynamic planet, possibly Mars.  Proc. Lunar Planet. Sci. Conf. 14th; J. Geophys. 
Res. 89 (suppl.), B612-630. 
 

Steele I.M. and Smith J.V. (1982a)  Mineralogy of Elephant Moraine A79001 two-component achondrite 
with resemblages to Shergotty (abs).  Lunar Planet. Sci. XIII, 764-765.  Lunar Planetary Institute, 
Houston. 

 
Stöffler D. and Ostertag R. (1985)  Shock history of the Shergottites (abs).  Meteoritics 20, 764-765. 

 
Stöffler D., Ostertag R., Jammes C., Pfannschmidt G., Sen Gupta P.R., Simon S.B., Papike J.J. and 

Beauchamp R.H. (1986)  Shock metamorphism and petrography of the Shergotty achondrite.  
Geochim. Cosmochim. Acta 50, 889-913. 
 

Stolper E. M. (1979)  Igneous petrology of differentiated meteorites.  PhD Thesis, Harvard University, 
Cambridge. 



 
Stolper E. M. (1980)  Trace elements in Shergottite meteorites:  Implications for the origins of planets.  

Earth Planet. Sci. Lett. 42, 239-242. 
 

Stolper E.M., McSween H.Y. and Hays J.F. (1979)  A petrogenetic model of the relationships among 
achondritic meteorites.  Geochim. Cosmochim. Acta 43, 589-602. 
 

Stolper E.M. and McSween H.Y. (1979)  Petrology and origin of the Shergottite meteorites.  Geochim. 
Cosmochim. Acta 43, 1475-1498. 
 

Sugiura N. and Strangway D.W. (1988)  Magnetic studies of meteorites.  In Meteorites and the Early 
Solar System (eds. Kerridge and Matthews).  595-615.  Univ. Arizona Press, Tucson. 
. 

Tatsumoto M. and Premo W.R. (1988)  U-Th-Pb, Sm-Nd, Rb-Sr and Lu-Hf systematics of returned Mars 
samples (abs).  In Workshop on Mars sample return science. (eds. Drake et al.)  LPI Tech. Rpt. 88-07, 
167-168.  Lunar Planetary Institute, Houston. 
 

Taylor H.P., Duke M.B., Silver L.T. and Epstein S. (1965)  Oxygen isotope studies of minerals in stony 
meteorites.  Geochim. Cosmochim. Acta 29, 489- 513. 
 

Terho M., Pesonen L.J. and Kukkonen I. T. (1996)  Magnetic propoerties of asteroids from meteorite data - 
Implications for magnetic anomaly detections.  Earth, Moon and Planets 72, 225-231.  Kluwer, 
Netherlands. 
 

Terribilini D., Eugster O., Burger M., Jakob A. and Krahenbuhl U.  (1998)  Noble gases and chemical 
composition of Shergotty mineral fractions, Chassigny and Yamoto 793605: The trapped argon-
40argon-36 ratio and ejection times of Martian meteorites.  Meteorit. & Planet. Sci. 33, 677-684. 

 
Terribilini D., Busemann H. and Eugster O. (2000)  Krypton-81-Krypton cosmic-ray exposure ages of the 

Martian meteorites including the new Shergottite Los Angeles (abs).  Meteorit. & Planet. Sci. 35, 
A155-156. 

 
Thomas-Keprta K.L., Wentworth S.J., McKay D.S. and Gibson E.K. (2000b)  Field emission gun scanning 

electron and transmission electron microscopy of phyllosilicates in Martian meteorites ALH84001, 
Nakhla and Shergotty (abs#1690).  Lunar Planet. Sci. XXXI  Lunar Planetary Institute, Houston. 

 
Treiman A.H. (1983)  Amphibole in the Shergotty meteorite (abs).  Meteoritics 18, 409-410. 

 
Treiman A.H. (1985a)  Amphibole and hercynite spinel in Shergotty and Zagami: Magmatic water, depth 

of crystallization, and metasomatism.  Meteoritics 20, 229-243. 
 

Treiman A.H. (1988b)  Crystal fractionation in the SNC meteorites: Implications for sample selection.  In 
Workshop on Mars sample return science. (eds. Drake et al.)  LPI Tech. Rpt. 88-07, 171.  Lunar 
Planetary Institute, Houston. 
 

Treiman A.H., Drake M.J., Janssens M-J., Wolf R. and Ebihara M. (1986a)  Core formation in the Earth 
and Shergottite parent body (SPB): Chemical evidence from basalts.  Geochim. Cosmochim. Acta 50, 
1071-1091. (appendix has a useful compilation of old data) 
 

Tschermak G. (1872)  Die meteoriten von Shergotty und Gopalpur.  Sitzungsber. Math.-Naturw. Classe. 
Akad. Wiss. Wien 65, 122-146. 
 

Tschermak G. (1885)  Die mikroskopische beschaffenheit der meteoriten. (translated by Wood and Wood, 
1964) Smithson. Contrib. Astrophysics  4, number 6.  Smithson. Inst. Wash. DC 
 



Urey H.C. and Craig H. (1953)  The composition of stone meteorites and the origin of meteorites.  
Geochim. Cosmochim. Acta 4, 36-82. 
 

Wadhwa M. and Crozaz G. (1993)  Rare earth elements in individual minerals in Shergottites (abs).  Lunar 
Planet. Sci. XXIV, 1473-1474.   Lunar Planetary Institute, Houston . 
 

Wadhwa M., McSween H.Y. and Crozaz G. (1994)  Petrogenesis of Shergottite meteorites inferred from 
minor and trace element microdistributions.  Geochim. Cosmochim. Acta  58, 4213-4229. 
 

Wagner J.K., Cohen A.J., Hapke B.W. and Partlow W.D. (1980)  Vacuum ultraviolet refectance spectra of 
groups L, LL, and E chondrites and of achondrites.  Proc. Lunar Planet. Sci. Conf. 11th, 775-797. 
 

Walker R.J., Putchel I.S., Brandon A.D., Day J.M.D. and Irving A.J. (2009)  Re-Os and highly siderophile 
element systematics of Shergottites : New puzzles regarding the Martian mantle (abs#1263).  Lunar 
Planet. Sci. XL, Lunar Planetary Institute, @ The Woodlands. 

 
Warren P.H. and Kallemeyn G.W. (1987)  A trio of meteoritic dunites, and new data for Shergotty (abs).  

Lunar Planet. Sci. XVIII, 1056-1057.  Lunar Planetary Institute, Houston. 
 
Watson L.L., Hutcheon I.D., Epstein S. and Stolper E.M. (1993b)  D/H ratios and water contents of 

amphiboles in magmatic inclusion in Chassigny and Shergotty (abs).  Meteoritics 28, 456-457. 
 

Watson L.L., Hutcheon I.D., Epstein S. and Stolper E.M. (1994a)  Water on Mars:  Clues from 
deuterium/hydrogen and water contents of hydrous phases in SNC meteorites.  Science 265, 86-90. 
 

Watson L.L., Epstein S. and Stolper E. M. (1994c)  D/H of water released by stepped heating of Shergotty, 
Zagami, Chassigny, ALH84001 and Nakhla (abs).  Meteoritics 29, 547. 
 

Wentworth S.J., Thomas-Kerpta K.L. and McKay D.S. (2000)  Weathering and secondary minerals in the 
Martian meteorite Shergotty (abs#1888).  Lunar Planet. Sci. XXXI  Lunar Planetary Institute, 
Houston. 

 
Wetherill G.W. and many authors (1981)  Radiogenic and stable isotopes, radiometric chronology, and 

basaltic volcanism.  In Basaltic Volcanism on the Terrestrial Planets 901-1047.  Pergamon Press. 
(review paper) 
 

Wiechert U., Halliday A.N., Lee D.-C. and Rumble D. (2001) Oxygen isotopes and the origin of tungsten 
isotope variations in Martian meteorites (abs).  Meteorit. & Planet. Sci. 36, A224-225.  

 
Williams C.D., Wadhwa M. and Bell D.R. (2010)  Flourine abundances and zonation patterns in Martian 

pyroxenes (abs#5390).  Meteorit. & Planet. Sci. 45, A216. 
 
Wright I.P., Carr R.H. and Pillinger C.T. (1986)  Carbon abundance and isotopic studies of Shergotty and 

other Shergottite meteorites.  Geochim. Cosmochim. Acta 50, 983-991. 
 

Yang J. and Epstein S. (1985)  A study of stable isotopes in Shergotty meteorite (abs).  Lunar Planet. Sci. 
XVI, Suppl. A, 25-26.  Lunar Planetary Institute, Houston. 
 

 


