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l Paper IF Citations

184 ProgressiveLaqueousLalterationLofLu–LcarbonaceousLchondritesZLGeochimicarEtrCosmochimicarActaXL
2007XLicXLdehcYdejd 5.5 343

183 OrdinaryLchondriteslLtulkLcompositionsXLclassificationXLlithophileYelementLfractionationsLandL
compositionYpetrographicLtypeLrelationshipsZLGeochimicarEtrCosmochimicarActaXL1989XLgeXLdifiYdihi 5.5 273

182 –ineralogyLofLmeteoriteLgroupsZLMeteoriticsrandrPlanetaryrScienceXL1997XLedXLdecYdfi 2.8 229

181 “amaciteLandLolivineLinLordinaryLchondriteslLIntergroupLandLintragroupLrelationshipsZLGeochimicarEtr
CosmochimicarActaXL1990XLgfXLcdciYcded 5.5 216

180 ΔheLcompositionalLclassificationLofLchondriteslLVZLΔheL“aroondaLTu“ULgroupLofLcarbonaceousL
chondritesZLGeochimicarEtrCosmochimicarActaXL1991XLggXLjjcYjkd 5.5 188

179 ΔheLcompositionalLclassificationLofLchondriteslLVIZLΔheLuñLcarbonaceousLchondriteLgroupZL
GeochimicarEtrCosmochimicarActaXL1994XLgjXLdjieYdjjj 5.5 148

178 ShockLmetamorphismLofLenstatiteLchondritesZLGeochimicarEtrCosmochimicarActaXL1997XLhcXLjfiYjgj 5.5 141

177 ΔheLoxygenLisotopicLcompositionLofLolivineLandLpyroxeneLfromLuILchondritesZLGeochimicarEtr
CosmochimicarActaXL1997XLhcXLjegYjfg 5.5 140

176 sLshockYmetamorphicLmodelLforLsilicateLdarkeningLandLcompositionallyLvariableLplagioclaseLinLu“L
andLordinaryLchondritesZLGeochimicarEtrCosmochimicarActaXL1992XLghXLcibgYcicf 5.5 140

175 PetrologicXLgeochemicalLandLexperimentalLconstraintsLonLmodelsLofLchondruleLformationZL
Earth-SciencerReviewsXL2000XLgbXLeYdi 10.2 139

174 ΔheLcompositionalLclassificationLofLchondriteslLVIIZLΔheLñLchondriteLgroupZLGeochimicarEtr
CosmochimicarActaXL1996XLhbXLddfeYddgh 5.5 136

173 OriginalLstructuresXLandLfragmentationLandLreassemblyLhistoriesLofLasteroidslLwvidenceLfromL
meteoritesZLIcarusXL1987XLhkXLcYce 3.8 134

172 s”zjgbjglLaLuniqueLvolatileYpoorLcarbonaceousLchondriteLwithLpossibleLimplicationsLforLnebularL
fractionationLprocessesZLEarthrandrPlanetaryrSciencerLettersXL1988XLkcXLeeYgf 5.3 127

171 OxygenLisotopicLcompositionsLofLenstatiteLchondritesLandLaubritesZLJournalrofrGeophysicalrResearchXL
1984XLjkXLudfg 127

170 uhondrulesXLmatrixLandLcoarseYgrainedLchondruleLrimsLinLtheLsllendeLmeteoritelLOriginXL
interrelationshipsLandLpossibleLprecursorLcomponentsZLGeochimicarEtrCosmochimicarActaXL1987XLgcXLckdeYckei5.5 117

169 PostshockLannealingLandLpostannealingLshockLinLequilibratedLordinaryLchondriteslLimplicationsLforL
theLthermalLandLshockLhistoriesLofLchondriticLasteroidsZLGeochimicarEtrCosmochimicarActaXL2004XLhjXLhieYhjk5.5 112

168 uoarseYgrainedLchondruleLrimsLinLtypeLeLchondritesZLGeochimicarEtrCosmochimicarActaXL1984XLfjXLciikYcijk5.5 112
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167 PhysicalLpropertiesLofLchondrulesLinLdifferentLchondriteLgroupslLImplicationsLforLmultipleLmeltingL
eventsLinLdustyLenvironmentsZLGeochimicarEtrCosmochimicarActaXL2010XLifXLfjbiYfjdj 5.5 110

166 ImpactLmeltLproductsLofLchondriticLmaterialZLReviewsrofrGeophysicsXL1985XLdeXLdii 23.1 104

165 xormationLofLmetalLandLsilicateLglobulesLinLyujbalLaLnewLtencubbinYlikeLmeteoriteLfallZLGeochimicar
EtrCosmochimicarActaXL2003XLhiXLedjeYedkj 5.5 100

164 –ineralogyLandLpetrologyLofLamoeboidLolivineLinclusionsLinLuOeLchondriteslLñelationshipLtoL
parentYbodyLaqueousLalterationZLMeteoriticsrandrPlanetaryrScienceXL2002XLeiXLcijcYcikh 2.8 96

163 —onYnebularLoriginLofLdarkLmantlesLaroundLchondrulesLandLinclusionsLinLu–LchondritesZLGeochimicar
EtrCosmochimicarActaXL2006XLibXLcdicYcdkb 5.5 95

162 uompoundLchondrulesZLGeochimicarEtrCosmochimicarActaXL1995XLgkXLcjfiYcjhk 5.5 92

161 uhondrulesLinLtheLéingzhenLtypeYeLenstatiteLchondritelLPossibleLprecursorLcomponentsLandL
comparisonLtoLordinaryLchondriteLchondrulesZLGeochimicarEtrCosmochimicarActaXL1985XLfkXLcijcYcikg 5.5 88

160 ProgressiveLaqueousLalterationLofLuñLcarbonaceousLchondritesZLGeochimicarEtrCosmochimicarActaXL
2014XLcekXLdhiYdkd 5.5 87

159 sbeeLandLrelatedLwzLchondriteLimpactYmeltLbrecciasZLGeochimicarEtrCosmochimicarActaXL1997XLhcXLfdgYfeg5.5 79

158 uhromiteYplagioclaseLassemblagesLasLaLnewLshockLindicatormLimplicationsLforLtheLshockLandLthermalL
historiesLofLordinaryLchondritesZLGeochimicarEtrCosmochimicarActaXL2003XLhiXLdhkgYdibk 5.5 79

157 –atrixLmaterialLinLtypeLeLchondritesqoccurrenceXLheterogeneityLandLrelationshipLwithLchondrulesZL
GeochimicarEtrCosmochimicarActaXL1984XLfjXLcifcYcigi 5.5 78

156 –icrochondruleYbearingLclastLinLtheLPiancaldoliL””eLmeteoritelLaLnewLkindLofLtypeLeLchondriteLandL
itsLrelevanceLtoLtheLhistoryLofLchondrulesZLGeochimicarEtrCosmochimicarActaXL1982XLfhXLciheYciih 5.5 77

155 –etallicLcopperLinLordinaryLchondritesZLMeteoriticsXL1994XLdkXLkeYkj 75

154 ΔheLPortalesLValleyLmeteoriteLbreccialLevidenceLforLimpactYinducedLmeltingLandLmetamorphismLofL
anLordinaryLchondriteZLGeochimicarEtrCosmochimicarActaXL2001XLhgXLedeYefd 5.5 74

153 SizeYfrequencyLdistributionsLofLchondrulesLinLuOeLchondritesZLMeteoriticsXL1989XLdfXLcikYcjk 73

152 uollisionalLfacilitationLofLaqueousLalterationLofLu–LandLuVLcarbonaceousLchondritesZLGeochimicarEtr
CosmochimicarActaXL2012XLkbXLcjcYckf 5.5 72

151 ΔheLsdhiL“otLbrecciaLandLimplicationsLforLtheLoriginLofLchondrulesLandLsilicaYrichLclastsLinLenstatiteL
chondritesZLEarthrandrPlanetaryrSciencerLettersXL1983XLhfXLdbcYdcd 5.3 72

150 uhondrulesLinLtheL–urrayLu–dLmeteoriteLandLcompositionalLdifferencesLbetweenLu–YuOLandL
ordinaryLchondriteLchondrulesZLGeochimicarEtrCosmochimicarActaXL1986XLgbXLebiYecg 5.5 72
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149 uarbonatesLinLu–LchondriteslLuomplexLformationalLhistoriesLandLcomparisonLtoLcarbonatesLinLuIL
chondritesZLMeteoriticsrandrPlanetaryrScienceXL2010XLfgXLgceYgeb 2.8 70

148 –ineralogyLandLpetrologyLofLtheLsbeeLenstatiteLchondriteLbrecciaLandLitsLdarkLinclusionsZLEarthrandr
PlanetaryrSciencerLettersXL1983XLhdXLccjYcec 5.3 69

147 uompositionsLofLlargeLmetalLnodulesLinLmesosideriteslL”inksLtoLironLmeteoriteLgroupLIIIstLandLtheL
originLofLmesosideriteLsubgroupsZLGeochimicarEtrCosmochimicarActaXL1990XLgfXLeckiYedbj 5.5 67

146 OxygenLisotopesLinLchondrulesLandLcoarseYgrainedLchondruleLrimsLfromLtheLsllendeLmeteoriteZL
EarthrandrPlanetaryrSciencerLettersXL1990XLkhXLdfiYdgg 5.3 67

145 ΔheLtlithfieldLmeteoriteLandLtheLoriginLofLsulfideYrichXLmetalYpoorLclastsLandLinclusionsLinLbrecciatedL
enstatiteLchondritesZLEarthrandrPlanetaryrSciencerLettersXL1984XLhiXLdieYdje 5.3 67

144 SizeYfrequencyLdistributionsLofLchondrulesLandLchondruleLfragmentsLinL””eLchondriteslLImplicationsL
forLparentYbodyLfragmentationLofLchondrulesZLMeteoriticsrandrPlanetaryrScienceXL2002XLeiXLcehcYceih 2.8 66

143 wvolutionaryLzistoryLofLtheL–esosideriteLssteroidlLsLuhronologicLandLPetrologicLSynthesisZLIcarusXL
1993XLcbcXLdbcYdcd 3.8 66

142 UbiquitousLlowYxeOLrelictLgrainsLinLtypeLIILchondrulesLandLlimitedLovergrowthsLonLphenocrystsL
followingLtheLfinalLmeltingLeventZLGeochimicarEtrCosmochimicarActaXL2003XLhiXLddekYddgb 5.5 65

141 –eteoriticLmineralsLandLtheirLoriginsZLChemierDerrErdeXL2017XLiiXLedgYejg 4.3 62

140 ΔroiliteLinLtheLchondrulesLofLtypeYeLordinaryLchondriteslLimplicationsLforLchondruleLformationZL
GeochimicarEtrCosmochimicarActaXL1999XLheXLddjcYddkj 5.5 62

139 PaucityLofLsulfideLinLaLlargeLslabLofLwsquellL—ewLperspectivesLonLpallasiteLformationZLMeteoriticsrandr
PlanetaryrScienceXL1998XLeeXLddcYddi 2.8 60

138 PetrogenesisLofLacapulcoitesLandLlodraniteslLsLshockYmeltingLmodelZLGeochimicarEtrCosmochimicar
ActaXL2007XLicXLdejeYdfbc 5.5 59

137 uompositionsLandLtaxonomyLofLcgLunusualLcarbonaceousLchondritesZLMeteoriticsrandrPlanetaryr
ScienceXL2010XLfgXLgecYggf 2.8 58

136 uompositionLofLmatrixLinLtheLuñLchondriteL”sPLbdefdZLGeochimicarEtrCosmochimicarActaXL2009XLieXLcfehYcfhb5.5 57

135 ΔzwLuO”O—YL–wΔwOñIΔwLs—vLVsñIsΔIO—SLI—LuOeLuzO—vñIΔwLPñOPwñΔIwSZLMeteoriticsXL1985XL
dbXLcigYckh 57

134 PecoraLwscarpmentLkcbbdlLsLmemberLofLtheLnewLñumurutiLTñULchondriteLgroupZLMeteoriticsXL1994XL
dkXLdggYdhf 56

133
ΔheLhaliteYbearingLZagLandL–onahansLTckkjULmeteoriteLbrecciaslLShockLmetamorphismXLthermalL
metamorphismLandLaqueousLalterationLonLtheLzYchondriteLparentLbodyZLMeteoriticsrandrPlanetaryr
ScienceXL2002XLeiXLcdgYcfc

2.8 55

132 SIZwYxñwéUw—uYYvISΔñItUΔIO—SLOxLwzeLuzO—vñU”wSZLMeteoriticsXL1987XLddXLdeiYdgc 55
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131 ulassificationLofLmaficLclastsLfromLmesosideriteslLImplicationsLforLendogenousLigneousLprocessesZL
GeochimicarEtrCosmochimicarActaXL1992XLghXLjdiYjfb 5.5 54

130 OriginLofLmetallicLxeY—iLinLñenazzoLandLrelatedLchondritesZLGeochimicarEtrCosmochimicarActaXL1992XL
ghXLdgdcYdgee 5.5 54

129 ge–nâ��geurLsystematicsLofLcarbonatesLinLu–LchondriteslLImplicationsLforLtheLtimingLandLdurationLofL
aqueousLalterationZLGeochimicarEtrCosmochimicarActaXL2009XLieXLifeeYiffd 5.5 52

128 OxygenYisotopicLcompositionsLofLrelictLandLhostLgrainsLinLchondrulesLinLtheLYamatoLjcbdbLuOeZbL
chondriteZLGeochimicarEtrCosmochimicarActaXL2004XLhjXLegkkYehbh 5.5 52

127 ShockXLpostYshockLannealingXLandLpostYannealingLshockLinLureilitesZLMeteoriticsrandrPlanetaryrScience
XL2006XLfcXLcdgYcee 2.8 51

126 PostYshockLannealingLofL–illerLñangeLkkebcLT””hUlLImplicationsLforLimpactLheatingLofLordinaryL
chondritesZLGeochimicarEtrCosmochimicarActaXL2002XLhhXLeediYeeei 5.5 51

125 ΔheL—ingqiangL–eteoritelLulassificationLandLPetrologyLofLanLsnomalousLuVLuhondriteZLMeteoriticsXL
1988XLdeXLceYde 51

124 –askelyniteLinLasteroidalXLlunarLandLplanetaryLbasalticLmeteoriteslLsnLindicatorLofLshockLpressureL
duringLimpactLejectionLfromLtheirLparentLbodiesZLIcarusXL2015XLdgiXLddcYddk 3.8 50

123 uorrelatedLpetrologicLandLgeochemicalLcharacteristicsLofLuOeLchondritesZLMeteoriticsrandrPlanetaryr
ScienceXL1998XLeeXLejgYekc 2.8 50

122 ΔheLVillalbetoLdeLlaLPeˆ–aLmeteoriteLfalllLIZLxireballLenergyXLmeteoriteLrecoveryXLstrewnLfieldXLandL
petrographyZLMeteoriticsrandrPlanetaryrScienceXL2005XLfbXLikgYjbf 2.8 50

121 PropertiesLofLtheLyuinLungroupedLironLmeteoritelLtheLoriginLofLyuinLandLofLgroupYIIwLironsZLEarthr
andrPlanetaryrSciencerLettersXL1986XLihXLdbkYddh 5.3 50

120 yraphiteâ��magnetiteLaggregatesLinLordinaryLchondriticLmeteoritesZLNatureXL1981XLdkcXLgffYgfh 50.4 50

119 xallXLrecoveryXLandLcharacterizationLofLtheL—ovatoL”hLchondriteLbrecciaZLMeteoriticsrandrPlanetaryr
ScienceXL2014XLfkXLcejjYcfdg 2.8 49

118 PyroxeneYselectiveLimpactLsmeltingLinLureilitesZLGeochimicarEtrCosmochimicarActaXL2010XLifXLgcbkYgcee 5.5 49

117 uarlisleL”akesLandLsllanLzillsLjgcgclL–embersLofLaLnewLchondriteLgroupletZLGeochimicarEtr
CosmochimicarActaXL1989XLgeXLebegYebff 5.5 48

116 ”ewisLuliffLjgeedlLsLuniqueLcarbonaceousLchondriteZLMeteoriticsXL1990XLdgXLdcgYddg 48

115 uhondrulesLandLmatrixLinLtheLOrnansLuOeLmeteoritelLPossibleLprecursorLcomponentsZLGeochimicar
EtrCosmochimicarActaXL1988XLgdXLfdgYfed 5.5 48

114 xormationLofLmesosideritesLbyLlowYvelocityLimpactsLasLaLnaturalLconsequenceLofLplanetLformationZL
NatureXL1985XLecjXLchjYcib 50.4 48
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113 –icrochondrulesLinLordinaryLchondriteslLImplicationsLforLchondruleLformationZLGeochimicarEtr
CosmochimicarActaXL1997XLhcXLfheYfie 5.5 47

112 –eteoriteLandLmeteoroidlL—ewLcomprehensiveLdefinitionsZLMeteoriticsrandrPlanetaryrScienceXL2010XL
fgXLccf 2.8 45

111 OxygenLisotopesLinLñYchondriteLmagnetiteLandLolivinelLlinksLbetweenLñLchondritesLandLordinaryL
chondritesZLGeochimicarEtrCosmochimicarActaXL2000XLhfXLejkiYekcc 5.5 45

110 ImpactLmeltingLinLtheLuumberlandLxallsLandL–ayoLtelwaLaubritesZLMeteoriticsrandrPlanetaryrScienceXL
2010XLfgXLdhgYdig 2.8 44

109
SilicaLandLpyroxeneLinLIVsLironsmLpossibleLformationLofLtheLIVsLmagmaLbyLimpactLmeltingLandL
reductionLofL”Y””YchondriteLmaterialsLfollowedLbyLcrystallizationLandLcoolingZLGeochimicarEtr
CosmochimicarActaXL2006XLibXLecfkYecid

5.5 44

108 uompositionLandLformationLofLmetalLnodulesLandLveinsLinLordinaryLchondritesZLGeochimicarEtr
CosmochimicarActaXL1986XLgbXLckjkYckkg 5.5 44

107 —ewLkindLofLtypeLeLchondriteLwithLaLgraphiteYmagnetiteLmatrixZLEarthrandrPlanetaryrSciencerLettersXL
1981XLghXLckYec 5.3 44

106 snLsmericanLonLParislLwxtentLofLaqueousLalterationLofLaLu–LchondriteLandLtheLpetrographyLofLitsL
refractoryLandLamoeboidLolivineLinclusionsZLMeteoriticsrandrPlanetaryrScienceXL2015XLgbXLcgkgYchcd 2.8 43

105 ”osLsngeleslLsLtaleLofLtwoLstonesZLMeteoriticsrandrPlanetaryrScienceXL2004XLekXLceiYcgh 2.8 43

104 OriginLofLtheLdifferencesLinLrefractoryYlithophileYelementLabundancesLamongLchondriteLgroupsZL
IcarusXL2011XLdceXLgfiYggj 3.8 42

103 –ineralogyLofLmeteoriteLgroupslLsnLupdateZLMeteoriticsrandrPlanetaryrScienceXL1997XLedXLieeYief 2.8 42

102 —atureLofLtheLzLchondriteLparentLbodyLregolithlLwvidenceLfromLtheLvimmittLbrecciaZLJournalrofr
GeophysicalrResearchXL1983XLjjXLsifc 42

101 xñsy–w—Δs”LtñwuuIsSLs—vLΔzwLuO””ISIO—s”LwVO”UΔIO—LOxLOñvI—sñYLuzO—vñIΔwLPsñw—ΔL
tOvIwSZLMeteoriticsXL1983XLcjXLcikYckh 42

100 SmyerLzYchondriteLimpactYmeltLbrecciaLandLevidenceLforLsulfurLvaporizationZLGeochimicarEtr
CosmochimicarActaXL2002XLhhXLhkkYicc 5.5 41

99 ñeductionLduringLmetamorphismLofLfourLordinaryLchondritesZLGeochimicarEtrCosmochimicarActaXL
1993XLgiXLcjhiYcjij 5.5 41

98 —orthwestLsfricaLgiejlL–ultistageLfluidYdrivenLsecondaryLalterationLinLanLextraordinarilyLevolvedL
eucriteZLGeochimicarEtrCosmochimicarActaXL2014XLcfcXLckkYddi 5.5 40

97 OxygenYisotopicLcompositionsLofLlowYxeOLrelictsLinLhighYxeOLhostLchondrulesLinLscferLbkfXLaLtypeL
eZbLcarbonaceousLchondriteLcloselyLrelatedLtoLu–ZLGeochimicarEtrCosmochimicarActaXL2005XLhkXLejecYejfb5.5 40

96 OnLtheLoriginLofLshockedLandLunshockedLu–LclastsLinLzYchondriteLregolithLbrecciasZLMeteoriticsrandr
PlanetaryrScienceXL2009XLffXLibcYidf 2.8 39
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95 xormationLofLUreilitesLbyLImpactY–eltingLofLuarbonaceousLuhondriticL–aterialZLMeteoriticsXL1988XL
deXLeeeYeei 38

94
uompositionalLandLpetrographicLsimilaritiesLofLuVLandLu“LchondriteslLsLsingleLgroupLwithLvariationsL
inLtexturesLandLvolatileLconcentrationsLattributableLtoLimpactLheatingXLcrushingLandLoxidationZL
GeochimicarEtrCosmochimicarActaXL2013XLcbjXLfgYhd

5.5 37

93 ΔheLzadleyLñilleLenstatiteLchondriteLandLitsLagglutinateYlikeLrimlLImpactLmeltingLduringLaccretionLtoL
theL–oonZLMeteoriticsrandrPlanetaryrScienceXL1997XLedXLcegYcfc 2.8 36

92 sLweatheringLindexLforLu“LandLñLchondritesZLMeteoriticsrandrPlanetaryrScienceXL2005XLfbXLccdeYcceb 2.8 36

91 ImpactLmeltYrockLclastsLinLtheLzvittisLwnstatiteLchondriteLbreccialLImplicationsLforLaLgeneticL
relationshipLbetweenLwlLchondritesLandLaubritesZLJournalrofrGeophysicalrResearchXL1983XLjjXLtdke 36

90
ñelationshipsLamongLintrinsicLpropertiesLofLordinaryLchondriteslLOxidationLstateXLbulkLchemistryXL
oxygenYisotopicLcompositionXLpetrologicLtypeXLandLchondruleLsizeZLGeochimicarEtrCosmochimicarActa
XL2005XLhkXLfkbiYfkcj

5.5 35

89 xractionationLofLrefractoryLsiderophileLelementsLinLmetalLfromLtheLñoseLuityLmeteoriteZLMeteoriticsXL
1995XLebXLfcdYfci 35

88 uoolidgeLandL”oonganaLbbclLsLnewLcarbonaceousLchondriteLgroupletZLMeteoriticsXL1995XLebXLdbYdi 35

87 SIZwYvISΔñItUΔIO—SLOxLuzO—vñU”wLΔYPwSLI—LΔzwLI—–s—Ls—vLs””s—LzI””SLsiibccL”eL
uzO—vñIΔwSZLMeteoriticsXL1984XLckXLcegYcfe 35

86 ShockLeffectsLinLâ��wzhâ��LenstatiteLchondritesLandLimplicationsLforLcollisionalLheatingLofLtheLwzLandLw”L
parentLasteroidsZLGeochimicarEtrCosmochimicarActaXL2011XLigXLeigiYeijb 5.5 34

85 xormationLofLlargeLmetalLnodulesLinLordinaryLchondritesZLJournalrofrGeophysicalrResearchXL1999XL
cbfXLebikkYebjbf 34

84 –etalLinLuñLchondritesZLGeochimicarEtrCosmochimicarActaXL2010XLifXLddcdYddeb 5.5 33

83 ulasticLmatrixLinLwzeLchondritesZLMeteoriticsrandrPlanetaryrScienceXL2009XLffXLgjkYhbc 2.8 32

82
SiderophileYelementLanomaliesLinLu“LcarbonaceousLchondriteslLImplicationsLforLparentYbodyL
aqueousLalterationLandLterrestrialLweatheringLofLsulfidesZLGeochimicarEtrCosmochimicarActaXL2006XL
ibXLfbckYfbei

5.5 32

81 —orthwestLsfricaLhhkelLsLnewLtypeLofLxeOYrichXLlowY˛�ciOXLpoikiliticLcumulateLachondriteZL
GeochimicarEtrCosmochimicarActaXL2013XLcbiXLcegYcgf 5.5 31

80 PzOSPzsΔwYSU”xIvwLsSSw–t”sywSLs—vLslauaLñsΔIOSLI—LΔYPwYeLuzO—vñIΔwSZLMeteoriticsXL1985XL
dbXLfikYfjk 30

79 verivationLofLaLheterogeneousLlithicLfragmentLinLtheLtovedyL”YgroupLchondriteLfromLimpactYmeltedL
porphyriticLchondrulesZLGeochimicarEtrCosmochimicarActaXL1981XLfgXLddceYdddj 5.5 30

78 ImpactLfeaturesLofLenstatiteYrichLmeteoritesZLChemierDerrErdeXL2015XLigXLcYdj 4.3 28
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77 —onYsphericalLlobateLchondrulesLinLuOeZbLYYjcbdblLyeneralLimplicationsLforLtheLformationLofL
lowYxeOLporphyriticLchondrulesLinLuOLchondritesZLGeochimicarEtrCosmochimicarActaXL2005XLhkXLdccYddb 5.5 28

76 ylassYrichLchondrulesLinLordinaryLchondritesZLMeteoriticsXL1994XLdkXLhkiYibi 28

75 ñYchondriteLbulkYchemicalLcompositionsLandLdiverseLoxideslLImplicationsLforLparentYbodyL
processesZLGeochimicarEtrCosmochimicarActaXL2014XLcdfXLcecYcgc 5.5 27

74 PossibleLimpactYinducedLrefractoryYlithophileLfractionationsLinLw”LchondritesZLGeochimicarEtr
CosmochimicarActaXL2009XLieXLcgdeYcgei 5.5 27

73 xirstLoccurrenceLofLpyrophaniteLT–nΔibeULandLbaddeleyiteLTZrOdULinLanLordinaryLchondriteZL
MeteoriticsXL1993XLdjXLdedYdek 27

72 SecondaryLmeltingLeventsLinLSemarkonaLchondrulesLrevealedLbyLcompositionalLzoningLinLlowYuaL
pyroxeneZLGeochimicarEtrCosmochimicarActaXL2017XLdccXLdghYdik 5.5 26

71 ShockLandLannealingLinLtheLamphiboleYLandLmicaYbearingLñLchondritesZLMeteoriticsrandrPlanetaryr
ScienceXL2014XLfkXLcbgiYcbig 2.8 26

70 IgneousLgraphiteLinLenstatiteLchondritesZLMineralogicalrMagazineXL1997XLhcXLhkkYibe 1.7 26

69 PetrographyLofLrefractoryLinclusionsLinLu–dZhLéUwLkikkbLandLtheLoriginLofLmeliliteYfreeLspinelL
inclusionsLinLu–LchondritesZLMeteoriticsrandrPlanetaryrScienceXL2007XLfdXLciccYcidh 2.8 26

68 sluminianLlowYuaLpyroxeneLinLaLuaYslYrichLchondruleLfromLtheLSemarkonaLmeteoriteZLAmericanr
MineralogistXL2004XLjkXLjhiYjid 2.9 26

67 uhondrulesLinLtheLSharpsLzeLchondritelLwvidenceLforLintergroupLcompositionalLdifferencesLamongL
ordinaryLchondriteLchondrulesZLGeochimicarEtrCosmochimicarActaXL1989XLgeXLcjiYckg 5.5 26

66 xirstLknownLw”gLchondriteâ��evidenceLforLdualLgeneticLsequenceLforLenstatiteLchondritesZLNatureXL
1984XLebjXLdgiYdgk 50.4 26

65 wuhedralLtetrataeniteLinLtheL’elicaLmeteoriteZLMineralogicalrMagazineXL1994XLgjXLdcgYddc 1.7 25

64 uarbonaceousLandLnoncarbonaceousLironLmeteoriteslLvifferencesLinLchemicalXLphysicalXLandL
collectiveLpropertiesZLMeteoriticsrandrPlanetaryrScienceXL2018XLgeXLdegiYdeic 2.8 24

63 ΔzwLsΔ”s—ΔsLw—SΔsΔIΔwLuzO—vñIΔwLtñwuuIsZLMeteoriticsXL1983XLcjXLcceYcdc 24

62 snLamoeboidLolivineLinclusionLTsOIULinLu“eL—WsLcggkXLcomparisonLtoLsOIsLinLuVeLsllendeXLandLtheL
originLofLsOIsLinLu“LandLuVLchondritesZLMeteoriticsrandrPlanetaryrScienceXL2013XLfjXLfedYfff 2.8 23

61 OriginLofLzalogensLandL—itrogenLinLwnstatiteLuhondritesZLEarth,rMoonrandrPlanetsXL2009XLcbgXLfcYge 0.6 23

60 SpadelLsnLzLchondriteLimpactYmeltLbrecciaLthatLexperiencedLpostYshockLannealingZLMeteoriticsrandr
PlanetaryrScienceXL2003XLejXLcgbiYcgdb 2.8 23
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59 VariationsLinLimpactLeffectsLamongLIIIwLironLmeteoritesZLMeteoriticsrandrPlanetaryrScienceXL2016XLgcXLchccYchec2.8 22

58 uarbonYrichLchondriticLclastLPVcLfromLtheLPlainviewLzYchondriteLregolithLbreccialLxormationLfromL
zeLchondriteLmaterialLbyLpossibleLcometaryLimpactZLGeochimicarEtrCosmochimicarActaXL2005XLhkXLefckYefeb5.5 22

57 wvidenceLinLuOeZbLchondrulesLforLaLdriftLinLtheLOLisotopicLcompositionLofLtheLsolarLnebulaZL
MeteoriticsrandrPlanetaryrScienceXL2004XLekXLcgkcYcgkj 2.8 22

56 wquilibrationLtemperaturesLofLw”LchondriteslLsLmajorLdownwardLrevisionLinLtheLferrosiliteLcontentsL
ofLenstatiteZLMeteoriticsXL1994XLdkXLhgjYhhd 22

55 SinoiteLTSid—dOUmLcrystallizationLfromLw”LchondriteLimpactLmeltsZLAmericanrMineralogistXL1997XLjdXLcbbcYcbbh2.9 22

54 sncientLporosityLpreservedLinLordinaryLchondriteslLwxaminingLshockLandLcompactionLonLyoungL
asteroidsZLMeteoriticsrandrPlanetaryrScienceXL2014XLfkXLcdcfYcdec 2.8 21

53 –ultipleLmeltingLinLaLfourYlayeredLbarredYolivineLchondruleLwithLcompositionallyLheterogeneousL
glassLfromL””eZbLSemarkonaZLMeteoriticsrandrPlanetaryrScienceXL2013XLfjXLffgYfgh 2.8 21

52 Whatâ��sLupqLPreservationLofLgravitationalLdirectionLinLtheL”arkmanL—unatakLbhdkkL””LimpactLmeltL
brecciaZLMeteoriticsrandrPlanetaryrScienceXL2011XLfhXLieiYifi 2.8 21

51 wxplicatingLtheLbehaviorLofL–nYbearingLphasesLduringLshockLmeltingLandLcrystallizationLofLtheLsbeeL
wzYchondriteLimpactYmeltLbrecciaZLMeteoriticsrandrPlanetaryrScienceXL2008XLfeXLcfjcYcfjg 2.8 21

50 sLnewLmodelLforLtheLoriginLofLΔypeYtLandLxluffyLΔypeYsLusIslLsnalogiesLtoLremeltedLcompoundL
chondrulesZLMeteoriticsrandrPlanetaryrScienceXL2012XLfiXLcbhdYcbif 2.8 20

49 WassonitelLsLnewLtitaniumLmonosulfideLmineralLinLtheLYamatoLhkcLenstatiteLchondriteZLAmericanr
MineralogistXL2012XLkiXLjbiYjcg 2.9 20

48 xlattenedLchondrulesLinLtheL”sPLbfgjcL””gLchondritelLwvidenceLforLanLobliqueLimpactLintoL””eL
materialLandLsubsequentLcollisionalLheatingZLMeteoriticsrandrPlanetaryrScienceXL2011XLfhXLgjiYhbb 2.8 20

47 –agnetiteYsulfideLchondrulesLandLnodulesLinLu“LcarbonaceousLchondriteslLImplicationsLforLtheL
timingLofLu“LoxidationZLMeteoriticsXL1993XLdjXLcebYceg 20

46 ’oegoldsteinitelLsLnewLsulfideLmineralLT–nurdSfULfromLtheLSocialLuircleLIVsLironLmeteoriteZL
AmericanrMineralogistXL2016XLcbcXLcdciYcddc 2.9 19

45 snLolivineYmicrochondruleYbearingLclastLinLtheL“rymkaLmeteoriteZLMeteoriticsXL1989XLdfXLckcYckd 18

44 xormationLandLdestructionLofLmagnetiteLinLuOeLchondritesLandLotherLchondriteLgroupsZLChemierDerr
ErdeXL2019XLikXLcdggdj 4.3 17

43 —WsLcbdcfâ��snL””eLchondriteLbrecciaLwithLanLassortmentLofLmetamorphosedXLshockedXLandL
uniqueLchondriteLclastsZLMeteoriticsrandrPlanetaryrScienceXL2017XLgdXLeidYekb 2.8 16

42 ImpactLmeltingLofLtheLlargestLknownLenstatiteLmeteoritelLslLzaggouniaLbbcXLaLfossilLw”LchondriteZL
MeteoriticsrandrPlanetaryrScienceXL2016XLgcXLcgihYcgji 2.8 16

(2016-2016)
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41 ShockLandLannealingLinLaubriteslLImplicationsLforLparentYbodyLhistoryZLMeteoriticsrandrPlanetaryr
ScienceXL2015XLgbXLcdciYcddi 2.8 16

40 ShockLeffectsLinLtheLWillametteLungroupedLironLmeteoriteZLMeteoriticsrandrPlanetaryrScienceXL2015XL
gbXLckjfYckkf 2.8 15

39 ΔheLyalimL””awzLpolymictLbreccialLwvidenceLforLimpactYinducedLexchangeLbetweenLreducedLandL
oxidizedLmeteoriticLmaterialZLMeteoriticsrandrPlanetaryrScienceXL1997XLedXLfjkYfkd 2.8 15

38 –atrixLandLwholeYrockLfractionationsLinLtheLscferLbkfLtypeLeZbLungroupedLcarbonaceousLchondriteZL
MeteoriticsrandrPlanetaryrScienceXL2010XLfgXLie 2.8 13

37 uhondrulesLinLtheL”wWjgeedLungroupedLcarbonaceousLchondritelLfractionationLprocessesLinLtheL
solarLnebulaZLGeochimicarEtrCosmochimicarActaXL2000XLhfXLcdikYcdkb 5.5 13

36 sLrelictYgrainYbearingLporphyriticLolivineLcompoundLchondruleLfromL””eZbLSemarkonaLthatL
experiencedLlimitedLremeltingZLMeteoriticsrandrPlanetaryrScienceXL2006XLfcXLcbdiYcbej 2.8 12

35 WhatLheatedLtheLasteroidsqZLScientificrAmericanXL2005XLdkdXLjbYi 0.5 12

34 sLuriticalLwvaluationLofLtheLwvidenceLforLzotLsccretionZLIcarusXL1996XLcdfXLjhYkh 3.8 12

33
sLstYcomplexLironLmeteoriteLcontainingLlowYuaLclinopyroxenelLnorthwestLsfricaLfhjLandLitsL
relationshipLtoLlodranitesLandLformationLbyLimpactLmeltingZLGeochimicarEtrCosmochimicarActaXL2002
XLhhXLehgiYehic

5.5 11

32 ΔzwLtñOW—w””Ls—vL—wSSLuOU—ΔYLTcjkfUL”hLuzO—vñIΔwSlLxUñΔzwñLSOñΔI—yYOUΔLOxL—wSSL
uOU—ΔYL–wΔwOñIΔwSZLMeteoriticsXL1984XLckXLcgeYchb 11

31 xractionatedLmatrixLcompositionLinLuVeLVigaranoLandLalterationLprocessesLonLtheLuVLparentL
asteroidZLMeteoriticsrandrPlanetaryrScienceXL2012XLfiXLcbegYcbfj 2.8 8

30 SizeLscalesLoverLwhichLordinaryLchondritesLandLtheirLparentLasteroidsLareLhomogeneousLinLoxidationL
stateLandLoxygenYisotopicLcompositionZLGeochimicarEtrCosmochimicarActaXL2008XLidXLkfjYkgj 5.5 7

29 sbsenceLofLmatrixYlikeLchondruleLrimsLinLuñdL”sPLbdefdZLMeteoriticsrandrPlanetaryrScienceXL2014XL
fkXLdfgYdhb 2.8 6

28 PhysicalXLuhemicalXLandLPetrologicalLuharacteristicsLofLuhondriticL–aterialsLandLΔheirLñelationshipsL
toLSmallLSolarLSystemLtodiesL2018XLgkYdbf 5

27 ΔheLualiLmeteoriteLfalllLsLnewLza”LordinaryLchondriteZLMeteoriticsrandrPlanetaryrScienceXL2009XLffXLdccYddb2.8 5

26 —umerousLunpairedLmeteoritesLexposedLonLaLdeflatingLplayaLlakeLatL”ucerneLValleyXLualiforniaZL
MeteoriticsrandrPlanetaryrScienceXL2000XLegXLscjcYscje 2.8 5

25 –echanismsLaccountingLforLvariationsLinLtheLproportionsLofLcarbonaceousLandLordinaryLchondritesL
inLdifferentLmassLrangesZLMeteoriticsrandrPlanetaryrScienceXL2018XLgeXLdcjcYdckd 2.8 4

24 ΔheLñichfieldL””eLchondriteZLMeteoriticsrandrPlanetaryrScienceXL1996XLecXLkdgYkdi 2.8 4
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23 wvaluationLofLpetrologicLevidenceLforLhighLpartialLpressuresLofLSiOTgULinLtheLsolarLnebulaZL
MeteoriticsrandrPlanetaryrScienceXL2018XLgeXLdgkhYdhbi 2.8 3

22 uoincidentalLuompositionalLandLOrbitalLuorrespondencesLsmongLSomeLOrdinaryLuhondriteslL—oL
StrongLwvidenceLforL–eteoroidLStreamsZLEarth,rMoonrandrPlanetsXL2008XLcbeXLieYjj 0.6 3

21 uoolingLratesLandLimpactLhistoriesLofLgroupLIstLandLotherLIstLcomplexLironLmeteoritesLinferredL
fromLzonedLtaeniteLandLtheLcloudyLzoneZLMeteoriticsrandrPlanetaryrScienceX 2.8 3

20 —orthwestLsfricaLfdjlLImpactYinducedLannealingLofLanL”hLchondriteLbrecciaZLMeteoriticsrandr
PlanetaryrScienceXL2003XLejXLcfkkYcgbh 2.8 2

19 –esoscaleLandLmicroscaleLshockLeffectsLinLtheL””hLSfLchondritesLSaintYSˆ'verinLandLwlbertlLsLtaleLofL
twoLbrecciasZLMeteoriticsrandrPlanetaryrScienceXL2020XLggXLcfcjYcfej 2.8 2

18 sLreviewLofLhigherLorderLaberrationsLofLtheLhumanLeyeZLAfricanrVisionrandrEyerHealthXL2019XLijXL 0.7 1

17 sLsuperYrefractoryLinclusionLcontainingLnonstoichiometricLspinelLfromLtheLuOeZbLchondriteLYamatoL
jcbdbZLMeteoriticsrandrPlanetaryrScienceX 2.8 1

16 wvidenceLfromLphosphorusLXYrayLmappingLforLaLmultistepLprocessLinLtheLformationLofLolivineL
phenocrystsLinLxeOYrichLporphyriticLchondrulesZLMeteoriticsrandrPlanetaryrScienceXL2021XLghXLcfijYcgbc 2.8 0

15 PlanetaryLscienceZLxragmentsLofLtheLlunarLcataclysmZLScienceXL2012XLeehXLcekbYc 33.3

14 tenfordâ��sLlawlLspplicationsLtoLordinaryYchondriteLmassLdistributionsZLMeteoriticsrandrPlanetaryr
ScienceXL2021XLghXLeikYekd 2.8

13 vefinitionsLandLwxplicationsL2021XLffYgi

12
IdentificationLofL–eteoriticL–ineralsLinLñeflectedL”ightXLbyLtackscatteredLwlectronLImagingXLandLbyL
wnergyLvispersiveLXYñayLSpectroscopyXLWavelengthYvispersiveLXYñayLSpectroscopyXLandLwlectronL
tackscatterLviffractionLsnalysisL2021XLkdYcbb

11 –ineralsLandL–eteoritesL2021XLcYfe

10 xormationLofL–eteoriticL–ineralsLinLyasYLandLvustYñichLwnvironmentsL2021XLdekYdge

9 xormationLofL–eteoriticL–ineralsLonLParentLtodiesL2021XLdgfYech

8 PropertiesLofL–ineralsL2021XLhhYkc

7 xormationLofL–eteoriticL–ineralsLinLtheLΔerrestrialLwnvironmentL2021XLeciYedf

6 –ineralogyLofL–ajorLPhysicalLuomponentsLofLuhondritesL2021XLcbkYcgd

(2021-2018)
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5 uosmomineralogyL2021XLdbbYdej

4 ΔheLStrangeLuaseLofLtheLsluminumYuopperLslloysL2021XLedgYedi

3 PetrologicLandL–ineralogicalLuharacteristicsLofL–eteoriteLyroupsL2021XLcgeYckk

2 –eteoriteLulassificationLandLΔaxonomyL2021XLcbcYcbj

1 triefLñeviewLofLurystallographyLandLurystalLuhemistryL2021XLgjYhg

Alan E Rubin

12


