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- If your institution participates in eduroam, you are able to connect securely with your eduroam ID a
Wi-Fi key from your home institution. Please vediuroam.orgto see if your home institution offers
this servie.

- CalVisitorequires no username or password. Ssfect the CalVisitor \ARi network to get online.
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Sunday, July 26
12:00p.m. Foothill RecreatiofRoom

3:00p.m. Stanley Hall Atrium
6:00p.m. HaasSchool of BusinesAuditorium
6:30p.m. Haas School of Business,

Bank of America Forum

Monday, July 27

8:30a.m. Stanley Hall Rm 105
8:45a.m. Stanley Hall Rm 105
8:45a.m. Sibley Auditorium

10:15a.m. Sibley Auditorium

1:30p.m. Stanley Hall Rm 105
1:30p.m. Sibley Auditorium
7:30 p.m. International Housél-House),

Chevron Auditorium

Tuesday, July 28

8:30a.m. Stanley Hall Rm 105
8:30a.m. Sibley Auditorium
10:15a.m. Sibley Auditorium
1:30p.m. Stanley Hall Rm 105
1:30p.m. Sibley Auditorium
6:00p.m.

HMMBFloois One Two and Three

Wednesday, July 29

8:30a.m. I-House Chevron Auditorium
7:00p.m. The Campanile

Thursday, July 30

8:30a.m. Stanley Hall Rm 105
8:30a.m. Sibley Auditorium

11:45a.m. Stanley Hall Rm 105
1:45p.m. Stanley Hall Rm 105
1:45p.m. Sibley Auditorium
Friday,July 31

8:30a.m. Stanley Hall Rm 105
8:30a.m. Sibley Auditorium

1:30p.m. Stanley Hall Rm 105
1:30p.m. Sibley Auditorium

4:30p.m. Stanley Hall Atriumand Patio

Meeting Calendar

Council Meeting
Registration
Opening Ceremony

Welcome Reception

Formal Opening

Presolar Grains and Isotopic Anomalies

Developments in Advanced Techniques for Meteaaitel
Returned Sample Analysis

Impact Cratering Processes: Glasses and Melts

Early Solar System ChronolagyA TributeDedicated to
lan Hutcheon

Impact Cratering Processes: Shattering, ShocBommparding

Barringer Invitational Lecture

CAls and Other Refractory Materials
Asteroids and Comets: Remote Observations
Isotopic, Chemical, and Experimental Studies of LGamples
Formation of Chondrules and Chondrite Precursors
Exposure History and Delivery of Meteorites fréwsteroids,
Mars, and the Moon, from Falls, Findsid Recoveries
Poster Session

Award Presentations and Award Talks
AnnualBanquet

Volatiles in the Solar System

Achondrites: Early Planetary Processes and Evolution
Meteoritical Society Business Meeting

Carbonaceous Chondrites: Hydrous and Anhydrous

Mars Exploration and Martian MeteoriteBetrology,
Geochemistry, and WateRock Interaction

Microsample Analysis: IDPs, Micrometeorites, and Stardust
Chondrites: Parent Bodies, Components, Alteratiams|
Impact Processes

Iron and Stonyiron Meteorites: Composition, Isotopes,
Shock Agesg A Tribute Dedicated to Joe Goldstein

Organic Matter in Meteorites: Sources, Distributions,
and Evolution

Farewell Party

78" Annual Meeting of the Meteoritical Society Progradin



UG Berkeley Meteoritical Society Places of Interest

SO

—— g ——— (0 e
T e Ageein, = =

2 B ‘ i P
“"L'w@_: \ ‘ ‘ J
‘ ‘ |
| ‘\
3|
4
M. | AR B | FEER O
: = | Key to Main Meeting Venues 3
=] 1 SstanleyHall
registration
oral sessions
5 d farewell party | 5
Tl e | (sm,:'l & 2 Sibley Auditorium
! = — El oral sessions
i e (,‘:i:./’?'..,ut‘?",;“ b rg&»&%\ ] 3 Hearst Mining
O g E‘L“—i“j::p« [ poster session
iy 1 Gisrnn E 4 Haas Auditorium/Forum
: welcome ceremony/
- o reception
6 < ‘o - 5 I-House Chevron Auditorium 6
S Barringer Invitational Lecture
» awards presentation/
U— R +[ medal talks
= = == . g N
}‘7.;».7..;...7 — gt e | 6 Campanile
. VTV | pacine Fum | e W, | banquet o
e lmnwztﬂwm pivt David et 1 =
Accommodations
7  Foothill & Stern Residence Halls
2 8 Women’s Faculty Club v
9  Faculty Club
10 Downtown Berkeley BART Station
E . F
Produced by the Office of Public Affairs 15057 0515 © 2015 Regents of the University of California

78" Annual Meeting of the Meteoritical Society Progran



We Thank Our Sponsots
THE BARRINGER METEORITE CRATER #a\‘A

NIPR

National Instiute of Polar Research

:E:E ﬂgi lant Tach rmlngins Premier Laboratory Pastner for 2 Better Werld

S. LUNARAND
Q@ PLANETARY

INSTITUTE

I TESCAN

PERFORMANCE IN NANDSPACE

THE METEORITICAL SOCIETY

% I S |
Plinetary Studies Foundation SCIENCES

=
S ey

s CAMECA

SCIENCE & METROLOGY SOLUTIONS

Anonymous Meteorite Dealer

John Wiley & Sons

78" Annual Meeting of the Meteoritical Society Prograén



Chairs:

8:45 a.m.

9:00 a.m.

9:15 a.m

9:30 a.m.

9:45 a.m.

10:00 a.m.

10:15 a.m.

10:30 a.m.

Monday, July 27, 2015
PRESOLAR GRAINS AND ISOTOPIC ANOMALIES
8:45 a.m. Stanley Hall Room 105

Thomas Zega
Nan Liu

SmithR.L. * BlakeG.A. BoogertA. C. A. Pontoppidafk. M. LockwoodA. C.

Investigating Protoplanetary Carbon Reservoirs and Molecular Inheritéhoeg a

Galactic Gradient[#5385]

Our large suite of highesolution observations toward massive YSOs along a Galactic gradient suggest
that CQ may not originate from CO, and that massive YSOs may follow different evolutionary paths
for carbon than thelow-masscounterparts.

Nittler L. R.* WangJ. LiuN. AlexandeiC.M. O'D.

An Extremely’O-Rich Silica Grain from the OrguelMeteorite[#5334]

We report a 6 x 1 um silica grain in the Orgueil chondrite with highly enriti@dmoderately
enriched"®0, and isotopically normal Si and S. Its origin is ambiguous, but may be related to unusual
silica grains previously reported Murchison.

NguyenA. N.* Keller L. P. Messenge8. Rahmar.

Identification of Highly Fractionate®O-Rich Silicate Grains in the Queen Alexandra Range 99177
CR3Chondrite[#5386]

Silicate grains with ~59%80 enrichment are found in the QUE 99177 meteorite. TEM analysis of one
grain indicates an aggregate of pyroxene grains and olivine. The grains could have formed from a
fractionated-®0-poor gageservoir.

Leitnerd.* HoppeP. MetzlelK. HaenecouP. Flos<. VollmerC.

The Presolar Grain Inventory of C&hondriteg#5178]

CM chondrites contain ~22 ppm of&omalous presolar grains on avexad presolar silicate/oxide
ratio of 1, and an average grain size of 370 nm indicate preferential destruction of silicates and of
smaller presolar grains general.

HaenecouP.* FlossC. WangA. GyngardF. AmariS. Jadhaw.

A Unigue Presolar Graphite in the CO3.0 Chondrite L@31117[#5006]

We report on the first definitive in situ identification of two presolar graphite grains from the C03.0
chondrite LAP 03117, including an extremeljiC-rich grain, with one of the lowe$C/**C ratios
(2.04+ 0.02) measured in presolgraphite.

MeyerB. S.* ClaytonD. D.

Sizes of Carbn Grains Condensing in SNEhells[#5318]

We compute the sizes of carbon dust grains that form in the outflows from exploding massive stars
(SNII). The resulting size spectrum depends on the competition between grain seed formation and free
C depletion g capture on the growing dugtains.

HeckP.R. JadhawW. * GyngardF. Busemanhl. MadenC. WielerR.

Presolar Neor??2 in Individual Graphitic Supernov@pherules fron®rgueil [#5332]

New Ne data of presolar ledensity graphite from Orgueil indicates a supernova origin. We find that
extensive sputtering in the NanoSIMS, e.g. for isotope analysis of trace elements, leads to gas loss due
to erosion of noblgascontainingmaterial.

HoppeP.* PignatariM. ZinnerE.

Presolar SiC X Grains with Lo®Sif°Si Ratios: Implications for Supernotéodels[#5015]

C, N, and Si istope data of presolar SiC X grains with 168i/°Si ratios are compared with new
supernova model predictions that consider ingestion of H into the He shell befesplibon.
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10:45 a.m.

11:00 a.m.

11:15 a.m.

11:30 a.m.

11:45 a.m.

StepharT. * TrappitschR. DavisA. M. PellinM. J. RosD. SavinaM. R.

Jadhawl. Kelly C.H.

Isotopic Composition of Presolar Silicon Carbide Grains Analyzed @HH_| [#5257]

Twentytwo presolar SiC grains were analyzed for Sr, Zr, and Ba isotopes with the Chicago Instrument
for Laser lonization. Most grains showed isotope patterns consistent with formation in AGB star like
observed previously. One grain is a supgagrain.

Liu N.* Nittler L. R. WangJ. Alexandec.M. O'D.

Isotopic Analysis of Presolar SiC Grains of Possible NOvigin [#5315]

We study isotopic compositior$ multielements in presolar SiC grains of possible nova origin and
investigate the nucleosynthetic and mixing processes in their [aest

Lyonl. C.* HenkelT. ClarkeA.

High Spatial Resolution Isotope Ratio Imaging and 3D Reconstruction of Presol@r&its [#5297]
Presolar SiC grains have been analysed with a new NanoSIMS for isotope ratio measurements of C, N
and Si. High spatial resolution imaging suggéists nitrogen isotope heterogeneity within the grains

may lead to anomalous results in tiberature.

TrappitschR.* Leyal.

Cosmogenic Production Rates in Presol&€ Srains[#5068]

We present a physical model for cosmogenic production rates and recoil losses of He, Li, and Ne
isotopes in presolar SiC grains and reevaluate previous data using ocaloelations.

StroudR. M. * AlexanderC. M. O'D.

Heteoratom Distributions in Meteoritic NanodiamoRdsidue$#5302]

Singleatom sensitivity electron microscopy reveals the distribution of N, O, Si, S and other impurity
atoms in nanadmondresidues.
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Chairs:

8:45 a.m.

9:00 a.m.

9:15 a.m.

9:30 a.m.

9:45 a.m.

10:00 a.m.

Monday, July 27, 2015
DEVELOPMENTS IN ADVANCED TECHNIQUES FOR METEORITE
AND RETURNED SAMPLE ANALYSIS
8:45a.m. Sibley Auditorium

Derek Sears
Barbara Cohen

YesiltasM. * SedImaird. HirschmugC.J. Pea&R.E.

ThreeDimensional FAIR Tomography of CarbonaceoG$iondriteg#5043]

We have applied thredimensional synchrotrehased FHIR spectremicrotomography technique to
carbonaceous chondrites in order to obtain signatures and spatial distributions of organic matter as well
as minerabpecies.

SeardD.W.G.* EbelD.S. WallaceS. Friedrichl. M.

X-Ray Computed Tomography and the Radiation HistoMeigoritegd#5156]

In a blind test, five samples of Bruderheim were placed in a CT scanner and five kept as controls. The
samples that were placed in the scanner received a radiatecaoparable to the dose received by
meteorites during their cosmic rayposure.

FriedrichJ.M. * GlavinD. P. RiversM. L. DworkinJ.P.

Effect of a Routine Syndbiron X-Ray Microtomography Scan on the Amino Acid Content of the
Murchison CMChondrite[#5208]

We conducted experiments to examine if exposure to synchrotron radiation during a typical uCT scan
causes detectable changes in the amino acid content dfanaaeous chondrite. We found a uCT

scan caused no change in the amino ecident.

CaplanC.E.* HussG.R. Hammed.E. OglioreR.C. Nagashim&.

CrystalOrientation Effects for Oxygelsotope Measurements of Magnetite &tdomite[#5333]

We measured the oxygen isotopic compositions of terrestrial magnetite and chromite to investigate
instrumental mass fractionation due to crystantation.

CohenB. A. *

The Potassiupfirgon Laser Experiment (KArLE): In Situ Geochronology for Planetary
RoboticMissions[#5353]

The Potassium (K) Argon (Ar) Laser Experiment (KArLE) will mke in situ wholeock noblegas
geochronology measurements with 10% uncertainty or better for rocks 2 Ga or older, sufficient to
resolve the absolute age of many planesamples.

Saperd. M. * LaquerreA. Hill P.J.A. PhaneuM. W. OsinskiG. R.

Large Area Imaging of PlanetaMaterials [#5366]

Astromaterials are extremely limited necessitating advancedi@stnuctive analytical techniques to
maximize data céction. Large area imaging allows for contiguous image acquisition at resolutions as
high as 100 nm for areas approachingg®.
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Chairs:

10:15 a.m.

10:30 a.m.

10:45 a.m.

11:00 a.m.

11:15 a.m.

11:30 a.m.

11:45 a.m.

Monday, July 27, 2015
IMPACT CRATERING PROCESSES: GLASSES AND MELTS
10:15 a.m. Sibley Auditorium

Wolf Uwe Reimold
Christopher Hamann

Mohr-WestheideT. * ReimoldW. U. Greshaké. HoehneD. FritzJ. SchmitR.T. SalgeT.
HofmannA. OezdemilS. SchulZl. KoeberlC.

PGE Chemistry and Systematics of Some Archean Spherule Layers in the Barberton
MountainLand[#5060]

Comprehensive study of petrographic, mineralogical, and geochemical characteristics from a set of
new samples of Archean spherule sy the ICDP drill core BARB5 and drill core CT3 from the
Barberton Greenstone Belt (BGB), Sodthica.

DosSantosE. * ScorzelliR.B. Rochettd®. Devouard. Gattaccecd.

MoustardF. Cournéde€.

A New Strewnfield of Splagtorm Impact Glasses in Atacama, Chile: A Mdssb&tady[#5074]
Recently, tektitdike glasses were discovered in the Atacama desert (Chile) and named atacamaites.
The discovery of tis new strewnfield allows us to extend the impact glass database and the
understanding concerning these natgtasses.

ValenzuelaM. * BlancoN. TomlinsonA. RoperchP. Devouard.

Gattaccecd. Rochett®.

Petrology and Magnetic Characterization of Molten Glass Samples Found at Northern Atacama
Desert, Chile: Testing Their Impa@rigin [#5349]

The discovery of molten glass deposits iorthern Chile on 2011 is pointing to an impact origin after
other possibilities have been ruled out. We'll present a better characterization of the mineralogy and
textures of thglasses.

KoeberlC. WegneiV.* GlassB. P.

Isotopic Compositions of Tektites fr@elize[#5320]

Possible tektites from Belize, Central America, were analyzed for the8rRind SiNd isotopic
composition. They are unlike any other tektitad anore similar to mantleompositions.

HamannC.* HechtL. DeutschA.

Impactinduced Devolatilization or Melting of Calcite? Or Both? Answers from

MEMIN Experiment$#5115]

Calcite was experimentally shocked in a series of MEMIN hypervelocity impact and laser melting
experiments. Evidence for the formation of calcite melts in both types of experiments is presented
anddiscussed.

WaltonE.L. * DenceM. R. HerdC.D.K.

Thermal Metamorphic Signature in Mdearing Polymict Breccias from the Steen River Impact
Structure Canada[#5123]

Melt-bearing polymict breccias within drillcofeom the Steen River impact structure are described
which contain a matrix of clinopyroxene + feldspar + titanite + garnet + oxides formed by
recyrstallization of a superheated clasthirst.

WannekD. L. M. ReimoldW. U.* Thirlwall M. HanserB.T. SchulZT. HoffmannM.
ZaagP.T. HauselN. SiegersS.

Are There Two Types of Vredef@tanophyre#5066]

The controversial scenario of a dike of Vredefort iotpaelt rock with a felsic and an intermediate
phase is explored in Terms of petrographic, chemical, and isatafsc
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Monday, July 27, 2015

EARLY SOLAR SYSTEM CHRONOLOGY & A TRIBUTE DEDICATED TO IAN HUTCHEON

Chairs:

1:30 p.m.

1:45 p.m.

2:00 p.m.

2:15 p.m.

2:30 p.m.

2:45 p.m.

3:00 p.m.

1:30 p.m. Stanley Hall Room 105

Gary Huss
Jennifer Matzel

McKeegarK. D. * Liu M.-C.

A Devil in the Details: MatrixDependent’Ca**Ca’* /*°Ca’ and Its Effects on Estimates of the Initial
“Ca/*°Ca inthe SolarSystenj#5314]

lan Hutcheon established that the molecular ion interfefl@@#°Ca’*/*Ca" on**K " is strongly
dependent on the mineral analyzed. Correction for this "matrix effect" led to a downward revision of
the initial *’Ca/°Ca of thesolarsystem.

BossA. P.* KeiserS. A.

Supernova Shock Triggering and Injection into the Presolar Cloud: Effects of Rotational

Axis Orientation[#5001]

New 3D hydrodynmical models show that a supernova shock wave can trigger the collapse of the
presolar cloud and inject significant amounts of SNe isotopes regardless of the angle between the
cloud's rotation axis and the shock propagadiioection.

BollardJ.* KawasakiN. SakamotdN. LarserK. WielandtD. SchillerM. ConnellyJ.N.
YurimotoH. BizzarroM.

Early Disk Dynamics Inferred from Isotope Systematics of Indivi@hahdruled#5211]

We report Ucorrected P#Pb ages and intern®Al-**Mg isochrons of chondrules. TR#I-**Mg ages
are systematically younger from 0.7 to 3.1 Myr relative to th€Plges, implying a reduced initial
abundance oAl in chondruleprecursors.

MatzelJ.* JacobsemB. SimonJ.l.

AluminumMagnesium Chronology of the Rim of a Murchison Ty@AN#5372]

We measured the AWlg isotope systematics of anorthite, melilite, and spinel in thie Nikh of a Type
A CAl and determined that the data fall along a slope corresponding to ar?faalAl of >2e5.

DunlapD. R.* WadhwaM. RomanielloS.J. Souderé. K. HinesR.

%A1-*°Mg Systematics of Ungrouped Achondrites: Implications for Timing of
PlanetesimaDifferentiation[#5317]

High-precision?®Al-**Mg systematicsre reported for anomalous eucrites SaU 493 and NM/Z0
and ungrouped primitive achondrites NWA 5297 and Tafassasset. We aim to understand the
differentiation timescales for these unique achondrite péawalies.

Yin Q-Z.* AmelinY. Koefoa P. Huysken$/. H. Sanborm.

U-Pb Dating of the Allende CAI AG3C-1 [#5088]

High precision UPb absolute dating of Allende CAI A63C-1 will be presented, together with-Al

Mg and MnrCr ages we obtained with this CAIl. The age reported here is subject to change pending
final 2*®U/*U ratio measured on the sa@Al.

KitaN. T.* TennerT.J. Ushikubdr. BouvierA. WadhwaM.

BullockE.S. MacPherso. J.

Why Do UPb Ages of Chondrules and CAls Have More Spread than 1A¢ifges?#5360]

To test’®Al homogeneity in the early solar system, we compare rel&\leges of chondruleand

CAls with their absolute Wb ages. We will summarize the relevant data and discuss possible causes
of discrepancies between the talronometers.
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3:15 p.m.

3:30 p.m.

3:45 p.m.

4:00 p.m.

4:15 p.m.

4:30 p.m.

4:45 p.m.

AlexanderC.M. O'D. *

The Closely Linked Timing of Chondrule and Chondfitemation[#5369]

Chondrules from a single group formed over a very short time interval and shortly before accretion of
their parenbody.

Jilly-RehakC. E.* HussG.R. Nagashim&.

>Mn-*3Cr Dating of Secondary Dolomite in a Renazzo (CR Chondrite) Datkusion[#5136]

Mn-Cr dating of dolomite indicates formation ~4 Myr after CAls, similar to calcite from thezRena
matrix, but distinct from the latstage calcite age in another CR chondrite. The dolomite age agrees
with carbonates in Cl and Ckhondrites.

Krot A. N.* Doyle P.M. Nagashim&. JogoK. WakitaS. Cieslér.J. AlexanderC.M. O'D.
BonallL. FujiyaW.

Chronology of Aqueous Activity and Sources of Water on the Chondrite Parent Bodies: Testing the
Grand TackModel [#5150]

To test the Grand@ack dynamical model of the solar system evolution, the accretion regions of
hydrated chondrite asteroids are constrained Udg->°Cr and Qisotope systematics of aqueously
formed minerals, thermodynamical and physioaldeling.

BlackburnT.* AlexandarC.M. 06 D . RGN rEIKiesd@ antonL.

Accretion and Impact Histories of OC Parent Bodies Constrained by Phosphdtk Bhtes,

Thermal, and NMetal Modeling[#5331]

We present new phosphate-Pb data from ten ordinary chondrites. These data and metallographic
data are interpreted with a series of models designed to simulate the thermal Pb in phosphate and Ni
in-metal evolution for a chondrite parent body.

PravdivtsevaD.* MeshikA. Hohenberdgs. M. Irving A. J.

I-Xe Systematics of Brachinitéke Ultramafic Achondrite Northwest Africa00[#5387]

I-Xe studies of separatedineral phases indicate thaKe systematics in NWA 5400 apparently
survived parent bodgrocessing.

AmelinY. * KoefoedP. BischoffA. BuddeG. Brenneck#&. KleineT.

Pb Isotopic Age of ALM\ 8 A FeldspasRich Volcanic Rock from the Crust of the Ureilite
ParentBody[#5344]

Pb-isotopic age of ALMA (Almahata Sitta trachyandesitic meteorite) is determined at
4562.0 + 3.4M1a.

KoefoedP.* AmelinY. Irving A. J.

U-Pb Age of Ungrouped Achondrite NV¥B132[#5218]

NWA 10132 is a recently discovered achondrite which shares many similarities to the unique
achondrite NWA 6704. Henge present the ¥bb age of NWA 10132 and compare it to that of
NWA 6704.
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Chairs:

1:30 p.m.

1:45 p.m.

2:00 p.m.

2:15 p.m.

2:30 p.m.

2:45 p.m.

3:00 p.m.

Monday, July 27, 2015
IMPACT CRATERING PROCESSES: SHATTERING, SHOCKING, BOMBARDING
1:30 p.m. Sibley Auditorium

Michael Poelchau
Megan Bruck Syal

BuchnerE.* SchmiedeM.

Possible Impactor Remnants on Shatter Cone Surfaces from the Steinheim Basin,
SWGermany[#5007]

Surfaces of Steinheim shatter cones are covered by mhauertings that consist of Fe, Ni, Co, Cu, Pt,
and Au mineral assemblages. A plausible explanation is that they represent impactor matter
remobilized in an impaahduced hydrothermalystem.

KenkmannT.* Wilk J.

Shatter Cones: A Cascade of Bifurcations During Dyndfrégmentatior{#5216]

Shatter cones display branching ridges and grooves on their surface. We propose that the frequency of
bifurcations, the bifurcationngle, and the curvature of propagating fractures control their geometry.

A heterogeneity at the apex is metuired.

HossainM. S.* Kruhl J.H.

Characteristics andExtent of Fragmentation Structures Around an Imgzretter [#5029]

Impactinduced dynamic deformation form typical fragmentation structures that are different from the
guaststatic tectonic fragmentation structures. The characteristics of these strgbmnresystematic
changes with distance from the impaentre.

FerriereL. * BrandstétteF.

What is Maskelynite? Back to the Original Description and Thin Sections ichWhias

First Described#5184]

In the last decades the word maskelynite has been used to describe both, glasses formestdge solid
transformation (i.e., diaplectic glass) and by quenching from a melt. In the original definition by
Tschermak, maskelyte is formed bymelting.

ChangyY.* KayamaM. TajikaE. SekineY. Sekinel. NishidoH. Kobayasht.

Shockinduced Effect on Chathodoluminesence of Experimgrialockeduartz[#5189]

We conducted a series of shock recovery experiments on single crystals of natural and synthetic quartz.
In the presentation, we show the results of the variation of Cathodoluminescence (CL) spectral features
with increasing shockressure.

Kowitz A. * SchmittR. T. ReimoldW. U. HolzwarthA.

Formation of Shock Features in the 2.5 to 20 GPa Shock Pressure Range in Porous Sandstone

and Quartzite[#5059]

We are focusing on shock deformation experimentally generated in 1. porous, Zsatatated

sandstone, 3. dense quartzite, at pressures <20 GPa. Shock compression of porous sandstone results in
different effects than observed in Aparousrocks.

Tikoo S.M. * SwansorHysellIN. L. Bezaeva\. S.

Rock Magnetic Effects Induced in Basalt and Diabase by >20 GPa Experimental Spherical
ShockWaved#5079]

Our spherial shock experiments on basalt and diabase demonstrate thatrehosd magnetic
effects at pressures >20 GPa likely include coercivity changes, shock demagnetization and
thermalremagnetization.
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3:15p.m. BruckSyalM.* ChenL. HerboldE.B. OwenJ.M. SwiftD. Miller P.L.
Meteorite Material Properties for Use in Impulsive Asteroid DeflecBanulationg#5282]
Numerical modeling of asteroid deflection by impactswrlear devices is refined using data from
high-strainrate experiments on a variety of chondsisnples.

3:30 p.m.  WinklerR.* PoelchauM. H. MoserS. Hoerthl. Schéafelr. Kenkmani.
Subsurface Deformation in Hypervelocity Cratering Experiments into-Rigjiesity Tuffs[#5121]
Three hypervelocity impact experiments into 43% porosity tuff were performed to anadyaiéeitts
of porosity during impact cratering. We investigated the crater shapes and processes in the subsurface
of hypervelocityimpacts.

3:45 p.m. PoelchauM. H.* HoerthT. PietrekA. Schafef~. KenkmanrT.
Transient Crater Growth and Ejecta Behavior in Experimental Impacts into
GeologicalMaterials[#5249]
High-speed images from cratering experiments were evaluated. Initial resultstsujgesansient
crater growth rates in strengttominated cratering increase with velocity and projectile size, and
ejecta cone angles increase wittocity.

4:00 p.m.  WunnemanrK. * ZhuM. H.
Numerical Modeling of Ejecta Distribution and Crater Formation of Large Impact Basins on
the Moon[#5108]
We present a systematic modeling study of ejecta distribution at large impact basins as a function of
impactor size, velocity, crustttickness, and thermal gradient to predict the thickness, composition,
and melt content of the ejeditanket.

4:15 p.m. EzzedineS.M. * Miller P.L. DearborrD. S.P.
Parametic Studies of the Effect of Bolides Impacts on Earth or Their{Segiace Airbursts
on Cratering [#5393]
We have conducted numerical simulations of cratering formation due to impact on ground and ocean.
Cratering scaling laws have been derived for boffesaA sensitivity analysis has been conducted to
identify key parameters for craterifigrmation.

4:30 p.m. SchmitzB.* BoschiS. CronholmA. HeckP.R. MonechiS. MontanarA. TerfeltF.
Fragments of Late Eocene Eatiiftmpacting Asteroids Linked to Disturbance of Astei®adt [#5040]
The impactors that created the large Popigai and Chesapeake Bay craters represent two different
meteorite types. A Late Eocene muitpeasteroid shower may reflect sokystem instability and
indicate an astronomical trigger of itbeuseclimate.

4:45 p.m.  Trieloff M. *
Close Encounters Within the Sun’s Stellar @uas Trigger for the LHB and Other Episodic
Bombardments of Terrestridlanets[#5261]
As geochronological data indicate possible pre LHB episodic bombardments of inner solar system
bodies, it is suggested that the early sun experienced close stetlants that led to dynamical
excitation of minor bodyopulations.
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Chairs:

8:30 a.m.

8:45 a.m.

9:00a.m.

9:15 a.m.

9:30 a.m.

9:45 a.m.

10:00 a.m.

Tuesday, July 28, 2015
CAIS AND OTHER REFRACTORY MATERIALS
8:30 a.m. Stanley Hall Room 105

Audrey Bouvier
Timothy Fagan

KoopL. * DavisA. M. KitaN.T. NakashimeD. TennefT.J. KrotA. N. ParkC.

Nagashim&. HeckP.R.

%Al-Depletions in Anomalous and Solar PLA@e CAls Suggest High Degrees of Processing in the
Early Sdar Nebula[#5225]

Our Al-Mg study of PLACIike CAls shows that both isotopically anomalous and solar (in terms of O,
Ca, Ti) PLAGIike CAls are depleted iffAl, suggesting that homogenized reservoir(s) had been
established prior to a widespread distribntof “°Al.

KawasakiN. * SakamotdN. YurimotoH.

Formation Period for a Fluffy Type A CAI frodfigarano[#5028]

We measured the O and-Rlg isotopes of a fluffy Type A CAI from Vigarano. The results suggest
the CAIl was formed within a time duration of 0.22 + 0.11 Myr in a variable O isotope reservoir
changing from®O-rich to *0-poor and back t&°O-rich.

Paquel.M. * BurnettD. S. Beckett.R. Guany.

Materials Older Than G&l-RichInclusions[#5281]

Concentrations of refractory lithophile elements (RLE) in CAls are datad by potentially relict
submicron inclusions. Thousands of SIMS analyses in Leoville and Allende allow resolution of RLE
concentrations of melilite andclusions.

BouvierA. * BoyetM.

Sm and Nd Isotopic CompositionsGAls[#5294]

We have measured the Sm and Nd stable and radiogenic isotopic compositions of two individual CAls.
We report isotopic anomalies and an initial solar systé&m/*‘Sm value which is moreonsistent

with using a**°Sm halflife of 68 Ma.

TangH.* Liu M-C. McKeegarK. D. TissotF. L. H. Daupha$\.

Oxygen Isotopes and HigfMg Excesses in a-Depletel Fine Grained AllendeCAl [#5263]

We analyzed the oxygen isotope compositions anifldisystematics of a ddepleted fineggrained
Allende CAlI ME-3364 3.2 to constrain the conditions of its formation and a high, unffdfigmexcess
was identified over a lge range of’Al/**Mg values.

MishraR. K. * SimonJ.l. Messenget. MarhaX. K. RossD. K.

NeedhamA. W. HanJ.

Oxygen Isotopes in Perovskites and Assodiddeeral Assemblages in a HiboniBearing

AllendeCAI [#5133]

Heterogeneous oxygen isotopes are measured by NanoSIMS in perovskite contained inthe Wark
Lovering rim and multiple distinct assemblages of refractory minerals contain within a hibonite
bearhg AllendeCAl.

LeeT.* LiebigB. PeeterZ. WangC.-K.

An Interesting Place to Search for P&®lar Ca andli [#5295]

Perovskite in CAI rim may be a good places&arch for presolar Ca and Ti. We have found an
Allende CAI with a rim rich in perovskite <7um. A SIMS technique is being developed to study Ca
and Ti isotopes on wwsized grains with <19%recision.
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10:15 a.m.

10:30 a.m.

10:45 a.m.

11:00 a.m.

11:15a.m.

11:30 a.m.

11:45 a.m.

FaganT.J.* AraganeH. EnokidoY. BrearleyA. J.

Metamorphism of an Efremovka Type B CAl and Comparison with Other Settings

of Alteration [#5094]

Primary minerals in a type B CAl from Efremovka are partially alterddlttspathoids, Fepinel and
secondary anorthite. The extent of recrystallization is not as great as in typical Allende CAls, but
metamorphism has affected Efremow&als.

DalyL.* BlandP.A. FormarnL.V. TrimbyP.W. MoodyS. YangL. LiuH.W. RingerS.P.
Saunderd/.

In Situ Analysis of Refractory Metal Nugget Crystallography Providing Clues to Early Solar
SystentEventd#5061]

In situ analysis ofafractory metal nuggets has revealed several textural features that have not
previously been reported, such as twinning and crystallographic relationships with associated minerals;
as well as the discovery of a new mingrhhse.

NeedhamA. W.* Messenge5. KellerL. P. SimonJ.I. HanJ.

MishraR. K. MarhasK. K.

AluminumMagnesium Isotope Systematics in WhaokeringRims[#5014]

Here we present Allg isotope data for the core, mantle and Wdwering rim of a CAl. Evidence
for live %°Al is found in the mantle melilite, rim melilite and rim hibonite but is lacking in

rim anorthite.

ManeP.* HervigR. BoseM. WadhwaM.

Trace Element Abundances in Wdrbvering Rims of CAls from a CV3 Meteorite: Implications for
Their Chronology[#5327]

We report trace element analyses of Wark Lovering rims and their host CAls from@$@8ACV3
chondrite to assess the potential effects of secondary alteration and conclude that they are minimally
affected by sucprocesses.

HanJ.* KellerL. P. Needhamh. W. Messenges. SimonJ.l.

Microstructural Investigation of a Watkovering Rim on a VigaranGAI [#5243]

We describe the microstructure and mineralogy of a Waskering rim on a Vigarano type B CAl
using FIB/TEM to better understand the askggical significance of Warkovering rimformation.

Beckett).R.* HarveyJ.P. MaC. StolpefE. M.

The Stability of ZirconigSaturated Perovskite and Conditiomsthe Early SolaSysten#5245]

We conducted experiments on zircosaturated perovskites in the system €d02-ZrO2 and on the
same bulk compositions doped with one of Al, Mg, Sc, Y, La, Nd, Gépor

MaC.* Krot A. N. Beckett).R. Nagashim&. TschauneO.

Discovery of Warkite, Ca2Sc6AI6020, a NewREth Ultra-Refractory Mineral in Murchison
andVigarano[#5025]

Warkite is a new Scich mineral, discovered in ultnefractory inclusions. It is likely a vergarly
player in the final assembling of solid materials front%hrich gaseous reservoir, formed under
highly reducingconditions.
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Tuesday, July 28, 2015
ASTEROIDS AND COMETS: REMOTE OBSERVATIONS
8:30 a.m. Sibley Auditorium

Chairs: Michael Zolensky
Vishnu Reddy

8:30 a.m. HartmannWw. K. *
Physical Mechanism of Comet (and Astdjdutbursts: Thé&lovie[#5002]
A film made during impact experiments at NASA Ames illustrates a mechanism in which regolith can
become gas charged and then erupt to create outbursts as observed on comets (and "asteroids" such as
2060Chiron).

8:45a.m. McSweenH.Y. *
Mineralogy of Ceres: Comparison with CM CarbonaceGhsndriteg#5049]
Ceres spectroscopy indicates a link to the mineralogy of CM carbonaceous chondrites, #ilnough
alteration pathways and conditions may heaged.

9:00 a.m. ReddyV.* NathuesA. LeCorrelL. LiJ-Y. SchafeM. HoffmannM. RussellC.T.
MengelK. SierksH. Christenset.
Nature of Bright Spots on Ceres from the Dawn Fran@amera[#5161]
We report latest results from the Dawn Framing Camera observations of bright spots on Ceres. Our
analysis suggesthdt these bright spots are water ice associated with impact craters. We will present
results of potential meteorite analogs @ares.

9:15a.m. ZolenskyM. E.* FriesM. ChanQ.H.-S. Kebukaw&'. SteeleA. BodnarR.J.
The Mineralogy of Ceres* (*Or Something an Awful Lot Likg#5270]
The mineralogy of Ceres is available via analysis of xenolithic materials found in thoridrites.

9:30 a.m.  ZolotovM. Yu. *
Physical Chemistry of Impa&enerated Fluids and Bright Spots Geres[#5384]
Bright-spots on Ceres could be temporal water ice deposits formed atop-iepacated
hydrothermabkystems.

9:45a.m. BeckP.* QuiricoE. MorozL.V. SchmittB. ArnoldG. CiarnielloM. BonalL. CapaccionF.
FilacchioneG. ErardS. LeyratC. BockeléeMorvanD. TosiF. RaponA. CapriaM. T.
De SanctisM. C.
The Nucleus of 67P Observed by VIRTIS/Rosetta: Different from Carbonaceous Chondrites and
Similar to D TypeAsteroidsq#5188]
We will discuss observations of the crust of 67P by VIRTIS/Rosetta and comitiaeavbonaceous
chondrites and Bypeasteroids.

10:00 a.m. Nakamurarl.* IwataT. KitasatoK. AbeM. Osawal. MatsuokaM. NakauchiY. AraiT.
KomatsuM. Hiroi T. ImaeN. YamaguchA. KojimaH.
Reflectance Spectra Measurement of Various Carbonaceous Chondrites Using He¥/&lmaga
Infrared Spectrometej#5206]
We measured reflectance spectra of nine carbonaceous chondrites using the NIRS3 flight model. The
results indicate that NIRS3 can characterize key properties such as water contents and temperature of
surface material of asteroi®99JU3.
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Chairs:

10:15 a.m.

10:30 a.m.

10:45 a.m.

11:00 a.m.

11:15a.m.

11:30 a.m.

11:45 a.m.

Tuesday, July 28, 2015
ISOTOPIC, CHEMICAL, AND EXPERIMENTAL STUDIES OF LUNAR SAMPLES
10:15 a.m. Sibley Auditorium

Jisun Park
Joshua Snape

MartinezM. H. * ThiemensM. H.

Oxygen Isotopic Composition of Water in Selected L&zanple§#5152]

We present here results ofadyses of the oxygen isotopic composition of water extracted from lunar
samples (10049, 10057, 10060, 12021, 12039, 14163, 14305, 79035) and a discussion of their
implications on the potential source(s) of lunater.

HidakaH.* YonedasS.

Systematic Isotopic Variations of Strontium, Barium, and REE of Surficial 1Smi{#5101]

Systematic isotopic analyses of Sr, Ba, Ce, Nd, Sm, and Gd were performed on the degraiesés

of lunar soils collected from very surficial layers on the Moon. We found significant isotopic excess of

843y, 1383, 1*2Ba, 1*%Ce and“**Sm.

ThompsorM. S.* ZegaT. J.

Simulation of Micrometeorite Impacts Through In Situ Dynamic Heating of LSois[#5389]

We performed heating experiments of lunar soils inside a transmission electron microsiongdatie

a micrometeorite impact, relevant for space weathering processes. We observed microchemical and
microstructural changes in soil grains agsult.

CrowC.A. * CrowtherS.A. GilmourJ.D. Busemantd. MoserD. E. McKeegarK. D.

U-Xe Degassing Ages of Terrestrial and Lunar Impé&ctons[#5226]

We present LXe degassing ages for individual zircons from Apollo 14 samples and the terrestrial
impact structte at Vrederfort, South Africa. Preliminary results suggest the degassing ages are
consistent with or younger than th&lfPb-**Pbages.

HanJ.* LeelJ.l. ParkC. LeeM.J. KimT. YiK. KwonS-T.

Petrography, Geochemistry, and Age of a Granophyre Clast in the Lunar

MeteoriteDEW 12007[#5170]

Lunar meteorite DEW 12007 contains a granophyre clast (C3). Its petrography, mineralogy, and zircon
age data will bgpresented and its possible origin will tiecussed.

NagaokaH. * KaroujiY. Faganl.J. Ebihara/. TakedaH. HasebéN.

Variations in KREEFEnrichment of NWA 77Glan Olivine Gabbros and Breccias Based on Whole
RockCompositiong#5185]

We present whole rock analyses of various NWA 773 clan breccias and olivine cumulate gabbro
lithologies to infer theiorigins.

Snapel.F.* NemchinA. A. BellucciJ.J. Whitehous&l. J. Tartes&®. Barned.J. Anand\.
Crawfordl. A. JoyK. H.

New Phlsotopic Constraints on the Age of thi®on [#5236]

We present new Pb isotope d&daa range of lunar basalts and discuss the implications of these data
for the timing of the Moon formation and the early magmatic evolution of the itesior.

78" Annual Meeting of the Meteoritical Society Prograh®


http://www.hou.usra.edu/meetings/metsoc2015/pdf/5152.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5101.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5389.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5226.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5170.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5170.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5185.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5185.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5236.pdf

Chairs:

1:30 p.m.

1:45 p.m.

2:00 p.m.

2:15 p.m.

2:30 p.m.

2:45 p.m.

3:00 p.m.

Tuesday, July 28, 2015
FORMATION OF CHONDRULES AND CHONDRITE PRECURSORS
1:30 p.m. Stanley Hall Room 105

Denton Ebel
Steven Desch

BarthM. I. F.* HarriesD. LangenhorsE.

Microstructural Characteristics of Polycrystalline Sulfidssemtdges in Acfef94 [#5046]

Concentric polycrystalline sulfidassemblages in Acfer 094 provide insights into early solar system
metalgas interactions, that may have occurred under highly variable sulfide and oxide
formationconditions.

YamamotoD. * TachibanaS.

Crystallization of Amorphous Forsterite Promoted by Watepor [#5247]

We found that crystallization of amorphous forsterite is promoted in the presence ofayater
implying that water vapor may act as a catalyst for crystallization of amorphous silicates in
protoplanetarylisks.

MetzlerK. * PackA.

Chondrules in LL3 Cluste€hondrites: Evidence for Interaction of Chondrule Melts with
NebularGas[#5118]

Cluster chondrites probably formed by hot chondrule accretion. They show evidence for interaction of
chondrule melts with surrounding gas, namely oxygen isotope exchangkeanital modification of
(Typel) chondrules due to open systéhaviour.

EbertS.* Bischoff A.

Formation of NaRich Chondrules by Melting of NRich and Condensdtlltra)-
RefractoryPrecursorg#5062]

We analyzed 33 N&ch chondrules (Na20 >4.0 wt%) from 15 different chondrites. These chondrules
must have formed by melting of precursors includingrida materials (like nepheline) as well as
condensed (ultrajefractory components.

RubinA. E.* BaeckerB. Wassor.T.

Overgrowth Layers on Olivine Phenocrysts in HiggO Semarkona Chondrules Revealed by P, Fe,
and Cr XRay Maps: Evidence for Multiple Melting d€hondruleg#5033]

Olivine phenocrysts in Fe@ch chondrules exhibit multiple overgrowth layers, reflecting distinct
heating events. The layers are evident in P, Fe, andr@y Xhaps. Normal zoning in Fe, Cr, and Ca is
simulated by diffusion caused by chondrueating.

EbelD. S.* CrapstetPregontE.J. LoboA.

Hierarchical Accretion: Evidence from Compositional Diversity of C@ @ndinary
Chondritelnclusions[#5155]

Element abundances in chondrules in CO and LL3 chondrite show much higher variability in CO than
in LL3. This supports a hierarchical accretion model and complementarity. Big LL3 chondrules could
form by accretion ashmelting of small C@&omponents.

CrapsteiPregonte. J.* TowbinW. H. EbelD. S.

Insights on Chondrule Formation from Electron Backscattered Diffraction of Chonilieti# Layers

in Acfer 139CR2)[#5129]

Chondrule formation and deformation history can be derived from metal layer characteristics using
EBSD and simultaneously collect&dS.
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3:30 p.m.
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4:15 p.m.
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WeisbergM. K. * EbelD. S. KimuraM.

MetalRich Nodules in EL3 Chondrites and Almahata Sitta EL3 Q&1 77 [#5312]

Metakrich nodules in Almahata Sitta EL3 clast M37 and other EL3s may be aggregates of
condensates and/or phases that criyztal in a metallic (chondruiike) melt.

SimionoviciA. S.* DavidG. LemelleL. BoyetM. GilletPh. RivardC. ElGoresyA.

Dual Energy NaneXRF Quantificatio in EL-3 Fragments of the Almahata Sitta

TC3Asteroid[#5230]

We studied idiomorphic sinoite crystals in M3/177 fragments of /& TC3 asteroid by dual energy
XRF naneimaging at ESRF (Grenoble, France), down to O/N and confirm previous findings favoring
the CaSSi,N,O condensation sequenseheme.

TennerT. J.* NakashimaD. UshikuboT. WeisbergM. K. KitaN. T.
SIMS AiMg Chronology of CR Chondrite Chondrulekinks with Mg# and Osotoped#5325]
When did chondrules form? / Allg isotopes / Unlock theecrets.

RothA. S.G.* MetzlerK. HofmannB. Baumgartnek. P. Leyal.

CosmicRay Exposure Ages Ghondruleg#5224]

Chondrules might have been exposed to energetic particles prior to accretion. If so, they should show
excess of cosmogenic noble gases and cosmic ray tracks relative to the rest of the meteorite. Here we
report new data for tracks and exposages.

Grossmark. * FedkinA. V.

Dust Enrichment: Less than Meets Bye[#5126]

Massive dust enrichment of nebular regions preduexidizing conditions at high temperature but
reduction of FeO occurs upon cooling, unless the dust comaites.

DeschS.J.* TurnerN. J.

High-Temperature lonizadin of Dusty Gases and Implications for Chondrule Formation in
CurrentSheet§#5377]

We consider how hot nebular gas is ionized, including a new effect: thermionic emission from dust
grains. We analyze how the shaitcuit instability would behave. Werfd it difficult to initiate and

not consistent with chondrufermation.

Sanders. S.* ScottE.R. D.

Were Chondrules Made by the 'Splashing’ of MoREmetesimalsP#5180]

We discuss recent arguments against the idea that most chondrules were made in dense impact plumes
created by lowspeed collisions involving substantially moliglanetesimals.

RichardsorM. L. A. MorrisM. A. *

Chondrule Formation from Ejecta Melts with Adaptive MBgfinemenf#5134]

We discuss collisional ejecta as a progenitor of CH/CB chondrules. We present our method of mapping
from Smooth Particlélydrodynamics to Adaptive Mesh Refinement, and discuss new challenges that
arise during its implementation on planetacgales.

GaidosE.* Yin Q.-Z.

Chips Off the OId Rick: Enstatite Chondrites as Samples ofRheto-Earth [#5145]

We link enstatite chondrites (EC) formation with the evolution of the early solar system and propose
that EC formed when protearth material equilibrated with oxygg@oor gas from which sals of
carbonaceous chondritdke composition wereemoved.
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Tuesday, July 28, 2015
EXPOSURE HISTORY AND DELIVERY OF METEORITES FROM ASTEROIDS, MARS,
AND THE MOON, FROM FALLS, FINDS, AND RECOVERIES
1:30 p.m. Sibley Auditorium

Chairs: Matthias Meier
Hisayoshi Yurimoto

1:30 p.m.  SmithT.* Leyal. HofmannB. MerchelS. Rugelc. Paveticts.
Exposure and Terrestrial Age of the Twannberg Meteorite Based on CosmogeleicIdebs
andRadionuclide$#5201]
Here we study the cosmic ray exposure history of Twannberg meteorite using cosmogenic
radionuclides and noble gases. We are especially interested in the terrestrial age to better understand its
relation with the associadgglacialsediments.

1:45 p.m. HarriesD.* YakameS. UesugM. LangenhorsF.
FIB-TEM Anatomy of a Sulllicrometer Impact Crater on a Hayabu&aain [#5095]
We investigatedayabusa grain RAQD02-0265, which was found to contain a cluster of-sub
micrometersized cratetike features. The cluster of craters is most likely due to secondary impacts of
particles generated by an nearby (miiropactevent.

2:00 p.m. YurimotoH.* BajoK. Sakaguchi. SuzukiT.T. ItoseS. MatsuyaV.
IshiharaM. UchinoK.
Microdistribution of Solar Wind Helium on Itokawa Partideirface§#5214]
We report thre-dimensional distribution of solar wind He irradiated on asteroid Itokawa particles with
a voxel resolution of 500x800x3 AnThe distribution is heterogeneous suggesting escape of He by
diffusion and mechanical erosion rticle.

2:15p.m. OglioreR.C.* Nagashim&. ThomenA. DobricaE.
An ImpactVapor Condensate from Asteroid Itokawa: Evidence from O atab®iped#5166]
We measured O and Si isotopes in a porous auhgrain from asteroid Itokawa to test the hypothesis
that it is a vapor condensate from a micrometeadrohct.

2:30 p.m. BowlingT.J.* JohnsorB.C. MeloshH. J.
Dwell Timeat High Pressure of Meteorites Ejected frivars [#5310]
We use high resolution impact models to relate the high pressure dwell time of martian meteorites to
the size of their sourceraters.

2:45 p.m. KellerL. P.* ChristofferserR. DukesC.A. BaragiolaR.A. Rahmar.
Fe and O EELS Studies of lon Irradiated Murchison CM2 Carbonaceous Cholaitix [#5354]
EELS measurements show that th&"fe?" ratio is reduced during He ion irradiation of Murchison
matrix. These experiments are meant to simulate possible space weathering processes on
primitive asteroids.

3:00 p.m. WettelandC. J.* SickafusKk. E. TaylorL. A. McSweerH.Y.
Proton Irradiation Processing of Early Solar Syst8wlids[#5276]
High-flux protons from Young Stellar Objects may result in secondary processing of early solar system
solids. Chondrule precursomsay be subjected to heating (possibly melting), nuclear transmutation,
comminution, and carbogeposition.

3:15p.m. RiebeM.* HuberL. WielerR. MetzlerK. MadenC. MeierM. M. M. BusemanrH.
A Regol it h -l@adiatpn" of Murdhisofidhondruled#5030]
Individual chondrules from a lithic fragment in Murchison all have similar CRE ages whereas
chondrules from outside the fragment have variable ages, providiotenee that additional irradiation
of chondrules occurred in the parent boegolith.
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MeierM. M. M. * Bindi L. Busemanid. HeckP.R. IschNeandeA. MadenC. SpringN. H.
SteinhardP.J. WielerR.

Shedding Light on the Origin of the Quasicryddalaring KhatyrkaVleteorite[#5035]

We measure He, Ne in individual forsteritic olivine grains from the CV chondrite Khatyrka, the only
known natural host of Al,Galloys and quasicrystals, to reconstruct the cosmic history of this
meteorite and its exotimaterials.

Sansonk.K. * BlandP.A. TownerM.C. Paxman.P. HowieR.M. CupakM.

GallowayM. J. BenediG. K.

Initial Results from the Expanded Desert Fireléditwork[#5172]

The Desert Fireball Network doubled in size at the end of 2014. Over 90 musttfilen fireballs have
been observed. Within this dataset believe there are a number of meteeditepping events. Search
areas and strategies will desscussed.

ArtemievaN. A. * ShuvalowV. V.

Recovery of Meteorites Afteatge Meteorite Fall® Mass Deficiencyroblem[#5089]

We model an entry of large severely fragmented meteoroids with the atmosphere to demonstrate that
they ablate much more intensely than 'casual’ smetéoroids.

UtasJ.A. * BaeckerB.

MeteoriteConcentrating Process Observed and Recorded on a Delssd [#5356]

Over the course of several days, we recovered ten meteorites from a densely rocky stretch of lake shore
0.8 km long and 12 m wide. We documented ice actively moving stones onto the shore and present
clear evidence of the processegolved.

ZandaB.* ColasF. BouleyS. FRIPONTeam

Fripon, The French FirebalNetwork[#5296]

FRIPON is a fireball observation network to cover France with >10€kgltameras and 25 radio
detectors. Orbits will be reconstructed taetmine source regions, as well as fall locations for objects
large enough to reach tigeound.

HowieR.M. * Paxman]. BlandP.A. TownerM. C. Sansonk.K. GallowayM. J.

How to Turn a DSLR into a High End Fireb&bservaton|#5196]

A design for small, power efficient high end meteor cameras is presented focusing on the novel
technique making it possible and the advantages over prelésigns.

Reed R. C.

Extreme Solar Particle Events and Their Effectdvtmieorited#5288]

Both modern and ancient solar events with vgigh fluxes of energetic protons are reviewed. Huge
eventswere observed in 2012, 1859, 993, and 775. The production of cosmogenic nuclides in
meteorites, including that by extreme eventslissussed.

KohoutT. * GritsevichM. LyytinenE. MoilainenJ. TrigeRodriguez]. M. Kruglikov N.
IshchenkoA. YakovlevG. Grokhovsky/. Halodal. Halodovd®. MeierM. M. M.

LaubensteiM. DimitrevV. LupovkaV.

Annama H5 Meteorite Fall: Orbit, Trajectory, RecovdPgtrology, Noble Gases, and
Cosmogeni®kadionuclide$#5209]

Annama is a new instrumentally recorded H5 fall with known heliocentric orbit and with a complex
cosmicray exposurdistory.
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Tuesday, July 28, 2015
POSTER SESSION
5:30 p.m. HMMB Floor One

VOLATILES IN THE SOLAR SYSTEM

MeierM. M. M. CloquetC. MartyB.

Making Sense of Mercury Isotopic and Abundance VariatioMgit@oriteg#5021]

We report variations in abundamand isotopic composition of Hg in meteorites and discuss a model of parent body
Hg evaporation and feondensation to explain thegariations.

Buikin A. I. HoppJ. LorenzC.A. Trieloff M.

Noble Gas Isotope Composition and Elemental Ratios in Pesyanoe Aubrite: Stepwise Mathj#§110]

The first stepwise crushing light noble gas data on two pyroxenite lithologies of Pesyanoe aubrite suggest that both
lithologies expernced different magmatic and pasagmatic (including impact and irradiation) histories on their
parentbody.

Amari S. MeshikA.

Noble Gas Analysis of-Rich Fractions from Saratof4) [#5213]

We carried out colloidal and density separations to a Saratov (L4) residue, and measured noble gases in the
separated fractions. Q is most enriched in the fraction AOi(2.16 g/cn), suggesting that Saratov Q is different
from AllendeQ.

KuhlmanK. R. Poplawsky.D. HiroiT. BabaK.

Atom Probe Tomography and Visible/Néafrared Spectral Analysis of Simulated Solar Wind Hydrogen
ImplantedOlivine [#5034]

We present the results of the first atom probe tomography (APT) and visibléffieaed (VNIR) spectral study of

a sample of San Carlos olivine (F090.1) exposed to simulated space weathering due to hydrogen at solar wind
energy(~1keV/amu).

ORGANICS IN METE ORITES: SOURCES, DISTRIBUTIONS, AND EVOLUTION

ChanQ.H. S. ZolenskyM. E. Tsuchiyam&. MartinezJ.E.

Magnetite Surface Provides Prebiotic Homoch@alectivity[#5179]

EBSD data show variations in crystal orientation across the stack of discs within a magnetite plaguette which
provide a mechanism for a rotational relationship. We will discuss how magnetite may influence the formation of
chiral organiamolecules.

Sandfod S.A. NuevoM. MatereseC. K.

Search for Sugars and Related Compounds in Residues Produced from the UV Irradiation of Astrophysical
Ice Analogs[#5142]

We report on sugars andlated compounds produced by the UV irradiation of astrophysical ice analogs and
compare them to similar compounds seeméieorites.

GieseC.-C. tenKatel. L. GeislerT. KingH. LentingC. Plu?mpe. TielensA. G.G. M.

Experimentally Studying Aqueous Alteration of Polycyclic Aromatic Hydrocarbons in Metéorites

First Resultd#5199]

In this study we have investigated whether aqueous mineral alteration can rpsiyticlic aromatic hydrocarbon
alteration by simulating conditions in carbonaceous chondrites in several expesamest
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ChanQ.H.S. ZolenskyM. E. FriesM.

OrgancCarbonat Association in Carbonaceo@hondriteg#5138]

With the use of micrdRaman spectroscopy we discuss the nucleation rate of carbonates in selected CMs, the
evolution of organics as influenced by aqueous processing, and whether carbonate is an effaotivéomed
concentration of organimatter.

PeeterZ. LiebigB. LeeT.

Organic Matter Inclusions in CM2 Chondriddurchison[#5364]

Large (~10 em) i ncl usxisvimcarbandceopschordritesrVe@xiracted arganiclinolusions
from Murchison, a CM2, and analyzed the sections using XANES, TEM, and nanoSIMS. The results are compared
to previous results dERs.

YesiltasM. Kebukaway.

Organic and Mineral Correlations in Tagish Lake via High Spatial Resolution SynchtBtiead

FTIR Microspectroscopy#5070]

We have investigated multiple Tagish Lake grains with synchrdtesed high spatiaésolution FTIR
microspectroscopy. This technique revealed i) 2D infrared maps, and ii) spatial relationships of organics and
minerals insitu.

FriesM. ChristouA. ArcherD. Conrad®. CookeéVN. Eigenbroddl. tenKatel. L. MatneyM. NilesP.

SykesM. SteeleA. TreimanA.

A Meteor Shower Origin for MartiaMethane[#5286]

We present and discuss the hypothesis that martian methane arises from a meteor showlerfaboraterial
produces methane by UV photolysis, generating localized plumes that occur after Mars/comet orbit interactions.
This hypothesis itestable.

Britt D. T. BeltranE.

A Cautionary Tale About VolatdRich Carbonaceou€hondriteg#5198]

The organic component of volatiteeh carbonaceous chondrite meteorites are primarily in the form of polycyclic
aromatic hydrocarbons (PAHs). While PAHs are common in the environmany, species of PAHs are either
toxic or carcinogenic dooth.

IRON AND STONY -IRON METEORITES: NEW METEORITES AND DISCOVERIES

ZucolottoM. E. CarvalhoN.P. TosiA. Mendesl.C.

Faina, a New Brazilian Plessitic Octahedrite from GrddB [#5382]

A single mass with a total weight of 440 grams was found by Mr. G. Rodrigues in 2011 when digging a hole for the
septic tank of his house, suspecting to be a meteorite by havingwsedinugation program at a Tshow.

HamannC. VanRoosbroekN. Greshaké\. PittarelloL. HechtL. DebailleV. WirthR. Claeysh.
Occurrence of Siliceous Impact MaitNetschaévo IIE? A FEBEM Study[#5117]

A silicate inclusion in a sample of the Netschaévo IIE iron meteorite was studied witBMBWe present
petrographic features indicating that this inclusion is quenched impact melt and suggest that Netsahagmat
melt breccia.

VantinE. Cuadro$.A. BuhnB. MatteiniM. Hausem.

Mineral Chemistry of the Sanclerlandia Irdwteteorite Brazil [#5099]

The Sanclerlandia iron merite from Goias, Brazil is classified as a medium octahedrite. The chemical
characterization of kamacite and taenite with different textural relationships as well as other minerals by EPMA
wasperformed.
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WangL. Y. HsuW. B.

A Preliminary Study on the Gabbroic Clast of Ydusisosideritg#5228]

Gabbroic clast of Youxi is composed of pyroxene and plagioclase. It is similar but not identical to Moama cumulate
eucrites. The originahagma compositions of gabbroic clast may be similar to the parent magmas of the
cumulateeucrites.

NunesG.A. daCostaA. R.

Comparation Between Thermal Treatments of ItutiNtgieoriteFragmentg#5330]

The iron meteorite Itutinga (I1IAB, Om) were subjected to thermals treatments in different temperatures (900°C and
1350°C), the usual technique in the field of metallurgical and matengiseering.

ACHONDRITES: EARLY PLANETARY PROCESSES AND EVOLUTION

HarveyR. P.

Parent Body Venus: A Primer for MeteorResearcherf#5036]

A brief description of the most recent ideas concerning Venus surfaedatsbased on lander and orbital data,
models of crustal evolution and laboratewperiments.

GoodrichC. A. MikouchiT. TreimanA. H.

A Volcanic (Quenched) Angrite ClastRolymict Ureilite DaG319[#5048]

Polymict ureilites contain foreign clasts, including angrites. Previously reported angrite clasts are of the plutonic
variety. We describe a clast of a volcanic angrite in DaG 319. It shows new features compared with known
volcanicangrites.

LorenzC. A. BrandstéatteF. KononkovaN. N.

Aenigmatite Mineralization in the fragment of the Dag 1064 Polybhieilite [#5345]

Aenigmatite was found in thglassy veinlet crossing the augite fragment of DAG 1064 polymict ureilite. The
fragment is exotic and is different by the phase compositions from aenighediteg fragments described in the
meteoritedefore.

TkalcecB.J. Brenkef. E.

Plastic Deformation on the Ureilite Parent Body Revealed by Structural Analysis of Dunitic Ureilite
NWA7630[#5351]

Evidence for soliestate plastic deformation in the dunitic ureilite NWA 763@icates the occurrence of shear
deformation on the ureilite parent body. Shear deformation on the ureilite parent body may have been a contributory
factor in coreformation.

ChenH.Y. MiaoB. K. HuangL. L.

Ancient Silicification on Asteroid 4 Vesta: Evidence from a Eucrite Grove Mountains(GRV)13001

from Antarctic[#5003]

GRV13001 is a new eucrite collected by CHINARE, which has comjiiea snetasomatism. The thermal
equilibration is likely related to muliBtage magmatism that contributes both the heat and the source of silica fluid
and sulfurvapor.

LunningN. G. HahnT. M. BeckA. W. McSweerH.Y. Jr.

Lithologic Mapping of Howardites: How Many Thin SectionsEneugh?#5071]

Quantitative lithologic (modal) mapping of howardite thin sections is a powerful tool for examining the diversity
and distributiorof material within and between howardites. This poster will compare lithologic maps from multiple
howarditestudies.

Mittlefehldt D. W. PengZ. X.

Petrology of Anomalous Eucrite (894484[#5342]

Now this is expected behavior: Duck submitting an abstract to an achondrite session. We will present the results of
our petrologic study of anomalous basaltic eucrite Q4E&34.
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GuanY. WangY. HsuW. EilerJ.M.

SIMS Analysis of OH and D/H of Apatites fr&mcrites[#5376]

SIMS analyses of OH and D/H of apatites from eucrites indicate that significant amounts of water was involved in
the early evolution of pleetary bodies, such as Vesta, in the astdvelts.

Irving A. J. KuehneS.M. ZieglerK.

Petrology and Oxygen Isotopic Composition of Orthopyroxenitic Achondrite Northwesst 8777 and Sodic
Ultramafic Achondrite Northwest AfricB0132[#5254]

NWA 8777 is an olivinegpoor pyroxenite containing calcic plagioclase. NWA 10132 is an dbeiteing
harzburgitic achondrite related to NW6X04.

DEVELOPMENTS IN ADVANCED TECHNIQUES F OR
METEORITE AND RETURNED SAMPLE ANALYSIS

SoudersA. K. Yin Q.-Z. AmelinY.

Exploring the Limits of Hf Isotopic Analysis by Sin@ellector, Sector FieldCP-MS[#5168]

A newsolution ICRMS technique to measure Hf isotope compositions in materials with low (<< ng/qg)
Hf concentrations.

DunnT. L.
Classification of Chondritic Meteorites Using MieXRF Spetroscop)[#5378]
Here we examine mics8RF spectroscopy as a new tool in classification of chondriéteorites.

NagaokaH. HasebdN. KusandH. NaitoM. Shibamurd&. KunoH. KimK. J.

LopesJ.A. M. MartinezFriasJ.

Current Status of Development for ActivéRdy Fluorescence Spectrometer for Future Planeltdissions[#5182]
We report current status of development for Activeay Spectrometer for the embarkationfature planetary
roving and/or sampleeturnedmissions.

FriesM. CalawaydM. EvansC. McCubbinF.

Advanced Curation: Solving Current and Future Sample R&ublemg#5379]

Advanced Curation is a widenging and comprehensive research and development effort at NASA Johnson Space
Center that identifies and remediates sample relasegs.

HildebrandA. R. HantorL. T.J. RankinrM. IbrahimM. I.

An Asteroid Regolith Simulant for Hydrated Carbonaceous Chondrite Lithol@d@SL-1) [#5368]

Physical properties are described of a simulant (H&ZLmanufactured to represent carbonaceous asterdatsur
regoliths for testing arfificial activities such as sampling, or both natural and artificial impact and
explosionresponses.

EXPOSURE HISTORY AND DELIVERY OF METEORITES FROM ASTEROIDS, MARS,
AND THE MOON, FROM FALLS, FINDS, AND RECOVERIES

RobertsR. V. GaffeyM. J. FiebeiBeyerS.K.

Is the Gefion Dynamical Asteroid Family the Source of H@hondrites{#5073]

Data reduction and analysis of VNIR spectra from 11 Gdfamily asteroids reveal a diverse mix of lithologies and
that most of the sampled Gefion family asteroids do not hast@ohdritecompositions.

NagaoK. HabaM. K. LeelJ.l. KimT. LeeM. J.

Noble Gases of the Jinju (H5) Meteorite Fell on March 9, 201Kpirea [#5027]

Noble gas compositions of the Jinju meteorite that fell in Korea show relatively short gagmixposure age of
(2i 3) My, almost perfect retention of radiode *“He and™Ar for about 4.0 Gy, and support the petrologic
classification oH5.
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BeardS.P. SwindleT. D.

ZINe CosmieRay Exposure Ages bfeilites [#5305]

It is uncleawhether ureilites represent primitive or differentiated materials. In order to further constrain the origin
of ureilites, we investigate possible relationships of CRE ages with mah@meters.

RothA. S.G. MetzlerK. HofmannB. Leyal.

Neon Produced by Solar Cosmic Rays in Chondrites with SmatmespheriSized#5234]
Solarcosmicray-produced Ne is rather uncommon among meteorites from our collectionsuvptisingy - more
frequently found in rare meteorite classes. Here we postulate that this observation is actually the result of a
samplingbias.

Markley M. M. KletetschkaG.

Nanophase IroiProduction Through Laser Irradiation: Space Weathematalog[#5011]

Magnetic observations of laser irradiated olivine provide a record of the sizes and populations of nanophase iron.
These variances can be used as a measure of space weathering aldnioidledling the spectral changes due to
theiron.

SmithT. Leyal.

The Xenorll29 Concentrations in Troilite Inclusions of Irdfeteoriteg#5203]

Seven troilite samples have bessparated from four different iron meteorites and analyzed for their noble gas
concentrations. Here we present the xenon isotopic ratios and-¥28geoncentrations.

LiyY. LiX.Y. WuY.X.Sr. LiS.J. WangS.J.

Irradiation of Anorthite by Iron long\ Simulation of the Solar Wind Origin of Nanophase Iron in

Lunar Soil [#5246]

We present a simulant study of the origin of nanophase iron particles that implanted into tkeilyzaticles by
solar wind. Iron, ferroferric oxide and ferric oxide were identified and their origins discassed.

GallowayM. J. Sansork.K. BlandP.A.

AutomatingSubPixel Fireball Position Identification in Long Exposure Digitatageg#5160]

We propose an automated method for finding fireball trajectory positions in long exposure digital images-with sub
pixel precision, for a large scale muithmera meteor obsation network.

Jennisken®. HarlarS. ZolenskyM. Yin Q.-Z. VerosulK. L. JullA. J.

Meteorites Found on Misfits Flat Diyake[#5140]

We report the discovery of metei@s along the northern shore of the Misfits Flat dry lake near Stagecoach, NV.
The first meteorite was found by Scott Harlan of Salinas, CA, on Sept. 22, 2013. In 18 subsequent visits, 57 more
stones werdéound.

DosSantosE. ScorzellR.B. DeAvillezR.R. Pourkhorsandil. Rochetté®. Gattacceca

Weathering Effects on Ordinary Chondrites from the Lut Desert (Iran) Studi¥&éy

MossbaueSpectroscopi#5076]

The Lut Desert (Iran) is a higipotential region for preserving large concentrations of meteorites. In this work, we

will apply >’Fe Mdssbauer spectroscopy to investigate weathering in ordinary chondrites collected in different areas
from Lut Desert.

HsuW. WangK.
A Massive Iron Meteorite Shower Over NorthwesThbiha [#5087]
Two massive iron meteorites were recently found in the vicini#yrofanty.

Bischoff A. EbertS. PatzelM. HorstmannM. PackA. BarratlJ-A. DeckerS.

New Individuals from the Almahata Sitta Strewn Field: Old Friends and BrewiFellows[#5092]

Nine new samples (M$U-012 MS-MU-020)from the Almahata Sitta strewn field were studied including ureilitic
samples, chondrites, and a unique sample-fiils019). Among these M$U-012 is an unbrecciated, ureilitic
feldsparolivine-pyroxenerock.
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Hrubald. Kletetschk&s.

Melting and Freezing of Ice in Relation to Iron Oxidatiorvteoriteg#5093]

Meteorites discovered in the Antarctic ice sheet are better preserved than specimens elsewhere as the ice protects
them. Bu ice or snow adhering to their surfaces may melt or sublimate directly on them, which may cause

their oxidation.

YakovlevG. A. OshtrakhM. I.

Surface Weathering Products of Dranilron Meteorite Fragment: A Study Using Mdssbauer Spectroscopy with a
High VelocityResolutior{#5109]

Re-examination of the surface weathering products of Dronino iron meteorite fragment was carried out using
Mdéssbauer spectroscopy with a higdlocity resolution.

Chennaouloudjehaned. HewinsR. ZandaB. Gattaccecd. Devouard. JamborA.

Tinajdad, the Latest 2014 Moroccan Fall, aRich H5 [#5195]

In this alstract, a description of the latest September 2014 fall reported in the south of Morocco is given. Only one
piece has been recovered, it's aigh H5.

ChennaouAoudjehaneH. AgeeC.B. IrvingA.J. Garviel. A.J. ZiegleiK. Jambom. Webe P.

Tirhertd July 20148 Eucrite Fall inMorocco[#5197]

Tirhert is the latest eucrite fall reported in Morocco on July 2014 in Foum Al Hisn area. A fieldwork has been
conducted talocument the fall and limit the strewnfield. The meteorite has been found immediately the day after
thefall.

ZucolottoM. E. MonteiroF. A.

Results of an Intensive Brazilian Digaltion Program Involving Amateur Astronomers &iddent$#5391]

Brazil has a very few number of meteorites comparing with its continental size, holding only 55 meteorites at 2009
when our divulgation program received the first financial supports. Naw Hre 77 approveaheteorites.

AlexanderE. C.Jr. KracheA. Wassonl.T. vonderHandtA.

The Minnesota Meteorite Mystery: Two Unrelated Very Ftats [#5231]

Two iron meeorites of similar unusual shape but different chemical composition have been found within ~3 km of
each other. We investigate possible reasons focthiidence.

Moggi CecchiV. CaporaliS. Pratest.

DaG 1066: A Newfound Anomalous Ureilite with Chondiiticlusions[#5252]

General description, textural, and compositional features of the polymict ureilite DaG 1066, recovered in 1999 in
Libya, are provided. The meteorite caims various inclusions, among which almost pure forsterite and enstatite
bearingchondrules.

RighterK. SatterwhiteC. E. Schuttl.

Updates on Pairing Issues with the US AntizrdeteoriteCollection[#5266]

We examine a few pairing groups in the US Antarctic meteorite collection with known issues and give an update on
some of the larger or more significant pairgrups.

WimmerK. GnosE. HeinleinD. HofmannB.

A Fireball from an Aten Type Orbit Over Germany &wiitzerland#5355]

A fireball with a remarkably flat slope trajectory crossed Germany and Switzerland on March 15, 2015. Trajectory
and strewn field could be derived from multiple fotografic, video and seismic records. The meteoroid originates
from an Aten typerbit.

BrysonK. L. AgrawalP. OstrowskD.R. Sear®.W.G.

Fracture Characterization dfleteoriteg#5361]

NASA ARC has been tasked with understanding the behavior of ~100m asteroids entering the atmosphere and
guantifying the impact hazard. As part of this task, we report the initial resulsuofey of the fracture properties

of meteorites.
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OstrowskiD. SearD.W.G. BrysorK. AgrawalP.

Physical Properties of Meteorite Falls in Relation to Planefaefensg#5363

NASA ARC has set up a new lab to study a suite of physical properties of all types of meteorite falls. This is aide to
the Planetary Defense initiative at Ames in determining how to deflect or the impact outcome of potentially
hazardoudodies.

UstinovaG. K.

Two Approaches to Studying Cosmogenic Radionuclidébdmdriteg#5022]

Two approaches to studying (using) cosmogenic radionuclides in chondrites are considepeefeféece of that,
which compares the measured cosmogenic radionuclide production rates with the calculated ones at the GCR
intensity at 1 AU iexplained.

ChennaouAoudjehaneéd. JamborA.

Meteorite Falls in Morocco During the Last Decade: @werview[#5186]

A statistics study of meteorite falls in Morocco during the last decade comparing to some other countries in the
word. The number of falls in Morocco during this periodighler than any other place in therd.

SchmitzB.

The Meteorite Flux to Earth Through the Phanerozoic &ofhe FirstResultd#5323]

Extraterrestrial spinels in slowly formed magisediments can link the history of earth's biosphere, tectonics and
climate to the history of the asteroid belt and the sytatem.

SchmitzB. YinQ.-Z. SanborM. E. TassinarM.

Chromium Isotopes in Ordovician Fossil Meteorites and the Quest for the Impactor that Broke U@ttbedrite
ParentBody[#5037]

In the search for fossil meteorites in a quarry in Ordovician limestone a meteorite has been found that does not
matchany presently known meteorite type. It can be a piece of the impactor that broke ughttradkite parent

body 470 Maago.

KlinovaS.V. YakovlevG.A. FirsovN.N. Grokhovsk. I.
Microbiological Influence of Phototrophic Bacteria on Meteorited/Itro [#5210]
Microbiological influence of phototrophic bacteria on various meteorites in vitnvéstigated.

MARS EXPLORATION AND MARTIAN METEORITES:
PETROLOGY, GEOCHEMISTR Y, AND WATER -ROCK INTERACTION

BusemanrH. SeilerS. WielerR. KugaM. MadenC. IrvingA.J. ClayP.L. JoyK. H.

Martian Noble Gases in Recently Found Shergottiteshitek, and Breccia Northwest Afriél 14[#5235]

New noble gas data for several recently found martian meteorites will be presented to determineagosmic
exposure ages and source pairing. The presence of trapped (atmospheric) components and distyegzaliere
data sets will béliscussed.

TakenouchiA. MikouchiT.

Olivine Darkening and Shock Textures in ALH 77005 Lherz@ltiergottitg#5171]

We observed darkened olivine ALH 77005 and compared them to those in other lherzolitic shergottites, all of

which were probably ejected by the same impact. Variable features in darkened olivine have a potential to constrain
unique shoclistories.

LeeM. R. Chatzitheodoridik.

Formation of Berthierine in the Martian Meteorite Nakhla by Replacement of AluminosiBtags[#5219]

We have found the AFe serpentine mineral berthierine in the nakhlite metebdlitkhla, which has formed by
watermediated replacement of glass within an oliviveessted melinclusion.
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HicksL. J. Bridges].C.

Siderite Precipitated in the Nakhlite MeteosteEarly Formed Precipitates from a Hydrotherngaine [#5290]
Siderite carbonate is present in three of the nakHlitexccurring in olivine fractures and also in the mesostasis of
two of these. The compositions in both settings require formation fresoldiion of mixed minerals in
thenakhlites.

LiuY. MaC. Beckettl.
Hydrothermal Alteration of Martian Zircons in NW#34/7533#5080]
Alteration features in zircons NWA 7034/7533.

BridgesJ.C. Schwenzes.P. LeveilleR. WienskR.C. McAdamA. ConradP. KelleyS.P.

Hematite Indicator of High Water to Rock Ratio Alteration in Gaiteter [#5293]

Through our modelling of Gale Crater mineral and rock compositions, the Hematite Ridge outcrop is predicted to be
the result of near surface, high W/R weathering, providing a new type of ancient environment for the Curiosity
Rover tostudy.

BishopJ.L. VelbelM. A. Filibertod.

Determining Martian Aqueous Mineralogy Through Analyses of Orbital Remote Sensing and Martian
MeteoriteGeochemistr{#5113]

We are investiging similarities and differences in the aqueous mineralogy of Mars determined both from
meteorites and the surface in bistodlyer to provide insight:

HausrathE. M. GaineyS.R. BartlettC.L. AdcockC.T.

Primary and Secondary Minerals in Meteorites Shed Light on the Habitabililaof [#5262]

Primary and secondary minerals in meteorites record environmental conditions and potential nutrienttgvailabili
We present results interpreting these mineral assemblages with implications for the potential habititalisy of

DanielsornL. R. RighterK. WaeselmaniN. HumayurM.

Majorite-Garnet Partitioning of the Highly Siderophile Elements: New Results and Applicatidargj#5343]

Highly siderophile elements in martian mantle reservoirs exhibit both-sapeisubchondritic HSE ratios, which
may be fractionated by deep mantleapes. We present new majorite/melt partitioning data for the HSE and other
siderophileelements.

BretonH. LeeM. R.

Low-Ca Pyroxenes in the NWA 998 Nakhlite Meteorite: ReaBtigducts of OlivinePlagioclase

Mineral Assemblag@#5111]

Here, we investigate the development of reactive @anpyroxenes by partial consumption of olivine and
plagioclase during latstage igneouprocesses.

Casered.R. LiuY. GuanY. ChenY. MaC. HowarthG. TaylorL. A.

Trace Element Chemistry of Larkman Nunatuk (LAR) 12011, a New Githiyréc Shergottitg#5357]

We examine the trace element geochemistry of npjases and melt inclusions in LAR12011, and implications for
crystallizationhistory.

TaitK. T. IrvingA.J. KuehneS.M. AndreasefR. RightetM. LapenT.J. Gregonp. A.

Petrology, Mineralogy, and Radiogenic Isotopic Composition of Enriched Mafic Shergottite Northwest

Africa 10134[#5303]

Northwest Africa 10134 is a new enriched shergottite from the Royal Ontario Museum's meteorite collection. A
combined isotopic, petgraphic and mineralogical study on the meteorite willliseussed.

HumayunM. CrowtherS.A.

Elemental Volatility During Vacuum Melting of Martian Meteorite NBAA4[#5313]

We show that vacuum melting of basaltic rocks results in severe depletion of U from silicate melts, comparable to
Zn, quite contrary to its refractory behavior under reducoggitions.
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ChenY. LiuY. GuanY. MaC.

New Rock Types from Mars: Trace Element Signatures in NWAGIA8#[#5239]

This study investigates the concentrations of rare earth elements in feldspars, pyroxenes, and apatites in igneous
clasts in NWA 7034, anduggests that the clasts were derived from a primitive maatlece.

StepherN. R. DijkstraA. H.

Constraining Pigeonite on Mars; Further Developments in Resolving Zoned Pyroiéhéasthe

Martian Meteorited#5394]

Developments in SEM techniques allowed accurate measurement of pigeonite using EDS to define EBSD patterns,
thus constrain orientation profiles previously unresolved; implicating spectral studies as crystallograptaitcar

affects mineraspectra.

ClarkB. C.

Searching for the Meteoritic Contribution to Martian Soils @wHiment§#5044]

Martian soils and surface sediments will con@antributions from meteoritic (and IDP) input, with multiple
important consequences. Determination of this input must interpret in situ measurements which focus on trace
elements and evolvaghses.

BeatyD. W. HaysL. E. Williford K. FarleyK.
Sample Science Input to Landing Site Selection for Mars 2020: -BiturExploration and Sample

CachingRover[#5340]
This abstract describes the need for samglieted inputs to the Ma2020 landing site selectigirocess.

BeatyD. W. NilesP.B. Basd.S. BellM.S. Bleached.E. CabroN.A. EpplerD.B. HamiltonV. E.

HaysL. E. Headl.W. KahreM. A. LevyJ.S. LyonsT.W. Macaladyl.L. RafkinS.C.R. RiceJ.W.

RiceM. S.

Planning Ahead for Mars Sample Science in the Human ExplorBtiaf#5335]

This presentation summarizes some advance planning for the satapdel science that may be accomplished by a
human mission to the martianrface.

ORDINARY CHONDRITES:
COMPOSITIONS, PHYSICAL PROPERTIES, AND CHELYABINSK CHONDRITE

Xul. HuS.

Primitive Properties of the Heyetang Chondrite[#5163]

We report the petrographical study of the Heyetang meteorite. According to the PMD values of Fa and Fs contents,
it was classified as L3.4. The primitive property of the meteorite was confirmtid lpyesence of many taenite
inclusions inkamacite.

RuzickaA. M. HutsonM. FriedrichJ.M. BlandP.A. PughR.

Northwest Africa 8709: A Rare but Revealing Type 3 Ordiddmgndrite MeltBreccia[#5348]

We discuss the discovery of a rare L3 melt breccia, which has implications for compaction processes that must have
contributed to the lithification of what are expected to have been initially porous primordial chaagtjtimerates.

ZieglerK. Irving A. J. KuehneS.M. SipieraP.P.

Anomalous Oxygen Isotopic Compaositions of Unequilibrated but Supposedly Ordinary Chondrites, Including
UngroupedSilica-Bearing Chondrite Jiddat Al HarasBA6 [#5052]

JaH 846 has many features suggestive of an UOC. It is unusual in having silica and opx in chondrules, and in
oxygen isotopic comp®¥®)i tainodn SiOpthéwanges il QCs. Wbrelyde it derivédu
from a unique pareritody.

GilmourC.M. HerdC.D. K.
In Situ Analysis of Platinum Group Elements in Ordinary Chond@macite[#5336]
We investigate the vibility of PGEs in ordinary chondrite kamacite grains with the use of laser abi@eMS.
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VoropaevS. Kochero\A. GabitovR.

Comparative Analysis of Micrograins frofsteroid 25143 (Itokawa) and Chelyabiridkteorite[#5012]

We compare data concerning dust particles delivered by Hayabusa from the surface of the asteroid Itokawa and rock
fragments of the Chelyabinsk meteorite. It is shown that they are LL ordinaryritherwith similar genesis and
parentbodies.

GrokhovskyV. I. BrushitsynéE. V. YakovlevG. A.
Haxonite in Chelyabinsk LLEleteorite[#5272]
Haxonite was found in Chelyabinsk Blmeteorite.

SharyginV. V. Grokhovsky. I. YakovlevG. A.

Mineral Condensates in Black Lithology of Chelyabi@$londrite[#5274]

Rounded and shrank vugs with idiomorphimerals on the walls were found in black lithology. These vugs were
possibly formed by the ga®ndensation.

Weinsteinl. A. VokhmintsevA. S. Ishchenkd\. V. Grokhovsky. I.

High-Dose Induced Thermoluminescence of L-igbtored Lithology in ChelyabindWeteorite[#5175]

This work presents the study results of hitgise irradiation effects on the laboratory TL parameters in Chelyabinsk
LL5 chondrite fragments with lightolored lithology. Obtained data are analyzed in terms of the general order
kinetic formalism.

MaksimovaA. A. PetroveE.V. OshtrakhM. I.

Examination of the RMelted Zone of Chelyafsk LL5 Blackened Fragment Using Méssbauer Spectroscopy with a
High Velocity Resolution: Preliminafigesultd#5106]

Preliminary results of Mossbauer spectroscopy ohedted blackened fragment of Chelyabinsk LL5 meteorite
demonstrated some differendasomparison with fragments with a ligithology.

VokhmintsevA. S. Weinsteir. A. Grokhovsky. .

Luminescence Characterization of Tsarev@tondrite[#5200]

This work praents the investigation results of spectral and kinetic properties of Tsarev L5 chondrite using photo
and thermoluminescence techniques. Dose fading estimates for laboratory TL response werealfsdfilled

Consolmagnds.J. MackeR. J.

LowTemperature Heat Capacity of OC Falls as a Function of Oli@natent{#5146]

We have measured heat capacities for 18 ordinary chondrite falls of known olivine content and find a strong
correlation between heat capacity and olivine abundance; furthermore, our measurements correlate with models
based on meteorimmposition.

MoleskyM. J. Patmor&.B. StraitM. M.
Measurement of Density and Compression Strengdtheiteoriteg#5300]
A report on compression strength and density valuesetéorites.

Li S.J. WangS.J. MiaoB.K. LiX.Y. LiY. ZengX.J. Shany.L. XiaZ. P.
Densities and Porosity Measurement of Ordinary Chondrites Using PycneBadteon Vacuum

PackingMethod[#5307]
The grain density, bulk density and porosity of 22 fall ordinary chondritesrepoeted.

SzurgotM.

Mean Atomic Weight o fChoRdit€##5053k Meteorite and H

Mean atomic weight Amean of Pugtusk and fifteen other
concluded that relationship between Fe/Si atomic ratio and Amean of ordinary chondrites predicts precisely
Ameanvalues.
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SzurgotM.

Mean Atomic Weight of Chelyabinsk and Oliveniz& Chondriteg#5008]

Mean atomic weights (Amean) of Chelyabinsk and Olivenza LL5 chondrites have been determined and analysed.
Relationship between Fe/Si atomic ratio and mean atomic weight of ordinary chondrites has been established which
enables one tpredict Amearvalues.

Gu s z K.z RriylibskiT. A.
Chemical Composition of Meteorites as Representative Material for Potential Metallic Resources of Their

ParentBodies[#5383]
Since six years at Wrocgaw University of Technology the
of met eorites are carried out. Data for farron meteorite:

CARBONACEOUS CHONDRITES: HYDROUS AND ANHYDROUS

PatzekM. BischoffA.

Search and Characterization of VolatiRich Clasts in Brecciatellleteoritegd#5057]

We identified phyllosilicateich clasts in eleven brecciatetketeorites including chondrites and achondrites. These
clasts are unique, but share some similarities to CM amde@orites.

MatsumotoM. TomeokaK. SetoY. MiyakeA. Kiriishi M. UmeharaM. YamamotoY. NishioHamaneD.
Hydrated, Unmetamorphosed Clasts in the NWA 1232 CO3 CarbonaChoudrite[#5058]

We will present the results of petrographic, SEM, TEM, aneX&® studies of the numerous small clasts found in
the Nothwest Africal232 CO3 carbonaceaimndrite.

VaccaroE. KingA. J. Najorkal. StarkeWN.A. Franchil. A. RussellS.S.

In-Situ MicroXRD Comparative Study of MIL 07687cbALHA7730Matrix [#5264]

We have carried out a comparative study of the matrix of MIL 07687 and ALHA77307 usditg micro XRD. In
MIL 07687 despite pattern being collected on areas with different degrees of alteration, we observe only small
variatiors in the XRDpatterns.

VerdierM. J. MarrocchiY. GounelleM.

Calcium Carbonates Oxygen Isotopic Compositions in@idndriteg#5069]

Study of the oxygen isotopic compositioncaficium carbonates in ten CM chondrites and constraints over the
isotopic evolution of the fluid with the temperaturepoécipitation.

StraitM. M. ClaytonA. N. JackS.J. RuzickaA. M. FlynnG.J. DurdaD. D.
Chemical Composition of Artificially Hydrated OrdinaBhondriteg#5324]
Chemistry of an artificially hydrated ordinary chondrite to produce a carbonaceous chonepteried.

FORMATION OF CHONDRULES AND CHOND RITE PRECURSORS

Wassonl).T. BaeckeB. RubinA. E.

Many Chondrule Melting Events; Multiple Overgrowths in Chondrules and Recycled Grains; Lightning as
HeatSource#5381]

Igneouslyzoned overgrowths in higheO lowCa pyroxenes in Semarkona record ca. 10 melting events. Melting

events varied in intensity, even at distances as short as 20 micrometers. Radiant heating by lightning seems the most
suitable heasource.

BaeckeB. RubinA. E. Wassod.T.

Overgrowth Layers on Pyroxene in an F&xh Porphyritic Chondrule in CO3.9-81020[#5082]

A POP chondrule in CO3.0-81020 contains pyroxene phengasts with BSEdark to BSEbright overgrowth
layers. FeO and CaO gradually increase from the center to the edge of the grains, but exhibit "sawtooth"
compositional zoningatterns.
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Cervanteslela CruzK. E. Segura\. OrtegaGutiérrezF.
Bar Size Tendency of Barred OliviGdondruled#5380]
We studied the characteristics of the barred olivine chondrules in the meteorite Mer@uio.

HannaR.D. KetchanR.A.

3D Measurement of Fin€&rained Rims in CM Murchison Usi¢CT [#5350]

We are measuring the 3D geometry and thickness ofjffiaimed rims (FGRs) around deformed, foliated chondrules
to help elucidatéhe formation mechanism of FGRs and to compare their geometry to the-imgaad foliation

in Murchison.

ShahJ. MuxworthyA. R. AlmeidaT. P. KovacsA. RussellS.S. GengéV. J. DuninBorkowskiR. E.
Visualizing the Magnetic Behavior of Chondrule Dusty Olivine Using Ele¢timagraphy[#5098]

We present the first offixis electron holography study of natural dusty olivine in Bishunpur (LL3.1) to investigate
its nanoscale rock magnetic properties. We find highly magnetic,-rarti&x domain structures within the dusty
olivine kamacite.

HerbstW. Greenwood.P.

A New Mechanism for ChondeuFormation: Radiative Heating by HBtanetesimal$#5020]

We propose that chondrules are formed by radiative heating-efgtng clumps of solids in the vicinity of
planetesimals with incandescent lava at theifaces.

LoescheC. WurmG. TeberJ. Friedrichd.M. BischoffA. Kelling T. MacLow M.-M. McNally C. P.
HubbardA. EbelD. S.

On the Photophoretic Force Exerted on frand Submm SizedParticles[#5137]

Photophoresis exerted on chondrules was investigated in drop tower experiments and numerical studies were
performed to model the force on realigtarticles.

AlexanderC. M. O'D.
Where Did the Chondritdsorm? [#5367]
Chondrite formation distances from the Sun are constrained ugsajdypes.

CARBONACEOUS CHONDRITE PARENT BODIES

SanborrM. E. YinQ.-Z. ZpfelJ. PalmeH.

Investigating the Genetic Relationship Between NWA 5492 and GRO 95551 Usirgretitdion
Chromiumisotopeqd#5159]

We present the results of higecision Crist o pi ¢  me a s 3°€ e m&‘Gri of the(ungroeped, U
chondrites NWA 5492 and GRO 95551 to investigate a potential genetic link and their origin on a previously
unsampled parefody.

Nakamural. Parkd. Ahnl. S. ShiraiN. SekimotdS. N&atoA. Nakashimd@. TurrinB.D. LindsayF. N.
HerzogG.F. Delaney.S. Swishe€C.C.Ill NagaoK.

Depletion of Volatiles and Timing of Heating Recorded in Thernhdliamorphosed Hydrous
Carbonaceou€hondriteg#5147]

PCA02012, B7904, and Dho735 experienced heating and dehydration. Mineralogical observations, INAA and
“OAr/*Ar analyses were performed to understand effects of heating on the abundance of volatiteAaAd
agedating.

YamashitaS. Nakamurd. JogoK. MatsuokaM. OkumuraS.

Progressive Changes in Mineralogy, Reflectance Spectra and Water Contents of ExperimentadiyMdeatison

at 400, 600, an@0C°C [#5154]

Murchison was experimentally heated in vacuum to understand changes in mineralogy, reflectance spectra and water
contents. Negative correlation is found between water contents andiina strength when corredtéor absorbed

and rehydratewvater.
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LindgrenP. SparkeR. QuiricoE. LeeM. R.

Exploring Thermal Processing of the Mildly Aqueously Altered CMs EET 96029 Using Sulphidaldfinend
CarbonStructure[#5223]

The CM2 EET 96029 has undergone very limited aqueous alteration but has also been heated. Thus, aqueous
alteration and thermal metamorphism were not necessarily coupled, with important implications for understanding
of parent bodyevolution.

Ma C.

Discovery of Nuwaite, Mce$, a New Alteration Mineral il\llende[#5151]

Nuwaite is likely the first solar mineral with high Ge, Sn anctc®ecentrations. It is a lattage alteration product,
probably derived from a sulfidation process, wherd-Blimetals react with a letemperature fluid enriched in S,
Ge, Sn ande.

FaganT.J. AokiR.

Evidence from Chondrule Shapes and Modes for Shock Deformation in Reduced CV3 Chondrites Leoville
andEfreomovkd#5174]

The reduced CV3 chondrites Efremovka and Leoville are characterized by (1) more elongate chondrules, and

(2) lower matrix abundances compared to the oxidized CV3 Allende. Both observations can be explained by shock
deformation of reduce@V3s.

AlmeidaN. V. SmithC.L. SykesD. DownesH. AhmedF. RusselB.S.

Quantifying the Deformation of Leoville Chondrules in 3D: Implications for the-Rostetional History of the

CV3 ParentBody[#5112]

Micro-CT scanning allows for the thre&mensional analysis of both degree of deformatimh direction of

preferred orientation of chondrules in the Leoville CV3 meteorite, indicatinggoosttional impact as the cause for
thefoliation.

KuehnerS.M. Irving A.J. ZieglerK. PittD.

Abundant Chlorapatite Within Anomalous Reduced CV3 Chondrite Northwest Africa 8418 and
Paired Stoneg#5244]

Chlorapatite is unusually abundant within a group of CV3 chondrite stones and as rims @Alarge

PatmoreE.B. StraitM. M. JackS.J. FlynnG.J. DurdaD. D.
Compositional Analysis of Meteorite Disruptions to Find Mindviakeup[#5298]
Description of detector designing process to analyse theralimakeup of extraterrestriaibjects.

IvanovaM. A. LorenzC.A. BorisovskyS.E. BurmistrovA. KorostD. V.

Korochantse\A. V. LogunovaM. N.

The Holotype of ACu-ZnAlloys: Related to Meteoritiéaterial? [#5311]

We investigated the holotype sample of khatyrkite and cupalite. Our results confirmed that it is different in chemical
composition from all other particles related to the Khatyrka CV3 chondrite and recavetay layers of the
Khatyrkaregion.

KochemasoG. G.

Structural Bifurcation of Debris and Grids on Surfaces of the Churyu@erasimenko Comet and Dwarf
PlanetCeres[#5050]

Orbits make structures. Tectonic granulations of bodies are inversely proportional to orbital frequencies. Bodies
have two wave movements: orbiting and rotation. Modulation of them produces two side frequencies and
corresponding visiblstructures.
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Tuesday, July 28, 2015
POSTER SESSION
5:30 p.m. HMMB Floor Two

EARLY SOLAR SYSTEM CHRONOLOGY & A TRIBUTE DEDICATED TO IAN HUTCHEON

ClaydonJ.L. Elliott T. CoathC.D. CherH.W. TaylorC.A. RussellS.S.

A Chondrule from the Mokoia (CV3) Chondrite with Anomalously ¥g*: Evidence for a MultiStageHistory-
[#5250]

MC-ICP-MS measurements of Mg isotopes in chondrule MOK13B revetittheay have formed from lowvil/Mg
material that underwent chemical fractionation to increase Al/Mg after decayAlf @6it may sample a region
with anomalous Al or Mgsotopes.

Nagashim&. KrotA. N. KomatsuM.

%Al-*°Mg Systematics in Chondrules from Kaba and Yamato 98014508but3drite#5167]

We measured AMg systematics of plagioclase in chondrules from two of the least metamorphosed CV chondrites,
Kaba and Y980145Kaba chondr ul es s ho @%Mgt eosrespondmdto isitialfA/TAd)s s es o f
ratios of ~5 x10'®.

AmelinY. KoefoedP. YinQ.-Z. YamashitK.

Sr Isotopic Systemat®f the Allende CAIls A63 aisdl101[#5388]

Allende CAI A63 with well preserved R8r system yielded initia Sr°Sr of 0.698951 + 0.000007 and
3sr=+0.88 10.14.

CAIS AND OTHER REFRACTORY MATERIALS

ShornikovsS. .

Thermodynamics of GAl-l n c | u s i -Oempesatuteingrals[#5017]

To clarify the effect of temperature on the CAIl formation the oxide activities, temperature dependences of partial
pressures of vapor species and the gas phase composition over the most refractory CAl minerals were considered at
1600 2500K.

MishraR. K. SimonJ.l. RossD.K. KellerL. P. Marha¥. K. NeedhanA. W.

A Refractory Inclusion in Unequilibrated Ordinary Chondrite (LL3.3) Allan HN&1251[#5139]

An initial petrologic study of a refractory inclusion in the unequilibrated ordinary chondrite (LL3.3)
Allan Hills A81251.

Krot A. N. Nagashim&. MaC. Wasserbur.J.

Forsterite Bearing Type B CAIl with a Relict EringaiBearing UltraRefractoryCAI [#5308]

Forsteritebearing Type B CAl from the AllerelCV3 chondrite contains a relict eringditearing ultrarefractory
inclusion composed dfO-rich spinel, Ybearing perovskite, eringaite [g&c,Y, Ti%,Si;0:2], and Serich pyroxene.

PRESOLAR GRAINS AND ISOTOPIC ANOMALIES

DupratJ. Tatischefl/. de SérévilleN.

On the Nucleosynthetic Origin Be inFUN-CAIs[#5204]

We investigated the different astrophysical scenarios to explaifiBaéaseline concentration observedFuiN-
CAl
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SanbornM. E. YinQ.-Z. Schradeb. L.

Agueous Al ter at i*6rnAndnvastigdtionof CRT andeGEtiondated#51157]

We present the results bigh-precision Cr isotopic measurements on a suite of CR1 and CR2 chondrites that span a

bﬁrfad range of oxygen isotopic composition and aqueous alteration histories to investigate the effect of alteration on
Crvalues.

Nittler L. R. WangJ. AlexanderC.M. O'D. HillionF.
High-SpatiatResolution Chromium Isotopic Measurements of N@rimles fromOrgueil [#5232]
NanoSIMS search for / Supernova chromium / Better ioncedalips.

ZegaT.J. HaenecouP. Flos<. StroudR.M.

Circumstellar Magnetite Identified in the LAP 031117 CO3t®ndrite[#5390]

We identified presolar magnetite in the LAB1117 CO3.0 chondrite. We hypothesize that it formed via oxidation
of previously condensed metal grains in its host circumstetieglope.

LewisJ.B. IsheimD. Moutanabbi©O. FlossC. SeidmarD. N.

Standardization and Correction of Artifacts in Atétrobe Tomographic Analysis of

AllendeNanodiamond§#5278]

We use complementary atepnobe tomography and secondary ion mass spectrometry to meastie/fie

isotopic ratioof meteoritic nanodiamonds and thus determine their origins. We are investigating and quantifying
instrumentakrtifacts.

ClarkeA. Lyonl. C. Henkell.

Combined TOFSIMS and NaoSIMS Analysis of Gently Separated Presolar&i@ins[#5321]

Gently separated presolar SiC grains will be analysed in order to gain further understanding of the grain surfaces and
coatings. TOFSIMS and NanoSIMS will be used to provide a detailed aisabfghe elemental/isotopic

composition andlistribution.

MICROSAMPLE ANALYSIS:
IDPS, MICROMETEORITES, STARDUST, AND HAYABUSA

NguyenA. N. BergerE.L. NakamuraMessengeK. Messenges.

Sulfur and Oxygen Isotopic Analysis of a Cosmic Symplectite from a Comet Wild 2 Stardust

TerminalParticle [#5375]

The S isotopic composition of a cosmic symplectite in a Stardust terminal particle is found to be isotopically heavy
with a large 33Senrichment. This massdependent fractionation likely resulted from photochemical irradiation of
solar nebula@as.

White A. J. EbeD.S. BurchelM. J.

RamanSpectroscopy of Whole Samples in Aerogel Using a Laser Scanning Civiiresicope[#5065]

We have coupled a Raman Spectrometer to a Laser Scanning Confocal Microscope for the pinpointed analysis of
fine material in the walls of Stardusacks.

CroatT. K. HaasB.A. FlossC. BurchellM. J.

Compositional Determination of Surviving Material in Stardust Analog Al Emakers[#5130]

Surviving material is commonly detectedStardust Al foil analog craters created by impact of primitive meteorite
matrix, and semguantitative compositions can be determined that can guide subsequérEMIBtudies focused

on refractoryphases.
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YanoH. YamagishiA. HashimotoH. YokoboriS. Kebukawa'. KawaguchiyY. KobayashK. YabutaH.
TabataM. HigashideM. TanpopdProjectTeam

Tanpopo: A New Micrometeoroid Capture and Astrobiology Exposure in Lis@irst Year Operation and Post
Flight Plan [#5395]

Tanpopo conducts micrometeoroid capture with aerogels and microbe exposure for testipgrgEesimia
hypothesis at ISS since May 2015. Samples will be retrieved iri 28%6r initial analysis at IS8 and detailed
analyses at over 2abs.

SuttleM. D. VanGinnekenM. GengéeM. J.

Larkman Nunatak Micrometeorites, a StatistiSalidy[#5063]

A new micrometeorite collection regered from Antarctic moraine at Larkman Nunatak is characterised and the
statistics compared against historical collections, providing insights into the cosmic dust flux and
micrometeoritgreservation.

VanGinnekenM. Gattaccecd. Rochett®. SomogniC. AlexandreA. GengeM. J.

The Parent Body of Large Micrometeorites: An Oxygen Isotdppsoach[#5116]

This study focuses on oxygen isotope compositions of micrometedritm the Atacama desert. By increasing

available data and sampling in a new environment compared to other studies, we explore possible biases introduced
by localized unusuavents.

StarkeyN. A. Franchil. A. SalgeT. BrearleyA. J.

Advanced SEMEDX and Isotope Mapping of a Refractory Grain in a FaeinedIDP [#5104]

We present high spatial resolution SENDX and O isotope mapping to reveal the presence of a meliktime
refractory grain in a fingrained IDP. We use this to discuss transport of material from the inner solar system and
formation ofcomets.

NakatoA. UesugiM. KaroujiY. YadaT. HashiguchM. Matsumotol. Kumagaik.

OkadaT. AbeM.

A Consortium Study for Hayabuseturned Samples: Patrticles Containing Phase that Might AqQueous
Alteration Products[#5191]

Three Hayabuseeturned particles are introduced as m@nsortium studies. The particles includeS-Hi phase
and CaMg-Na phase, respectively. To maximize scientific gain from the Hayaetisaned samples, we widely
call for theproposal.

HashiguchiM. UesugiM. KaroujiY. YadaT. NakatoA. MatsumotoT. KumagaiK.

OkadaT. AbeM.

A Consortium Study for Hayabuseturned Samples: Sili€aontainingParticle [#5193]

In this paper, we propose an overview and a tentagisearch plan for silieeontaining particles that is one of the
Hayabusaeturned samples, as a new consortatody.

MatsumotoT. UesugM. KaroujiY. NakatoA. HashiguchM. YadaT. KumagaiK.

OkadaT. AbeM.

A Consortium Study for Hayabusa Returned Samples: An AggluGnaite [#5194]

We describe a consortium particle of an agglutinate grain found in Hayabusa samples and a tentative research plan
to identify itsorigin.

YadaT. AbeM. UesugiM. KaroujiY. KumagaiK. NakatoA. Okadal. HashiguchM. Matsumotarl.
Fujimoto M.

Present Status of Initial Descriptions and Distiiioms of HayabusdeturnedSample$#5215]

Extraterrestrial Sample Curation Team of JAXA has described >400 Itokawa particles recovered by Hayabusa
spacecraft so far. We started the 3rd international announcement of opportunity from this Jan. andbwilédist
some of them from thidun.
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GengeM. J. TomkindA. G.

I-Type Cosmic Spherules as Probes of the Uppmiospherg#5042]

We present new numerical modelling efype cosmic gherule formation and observations of modern spherules to
show how the metal, wustite and magnetite content of these particles can be used to investigate the composition of
the uppemtmosphere.

Miura Y.

Formation of CarborRich Grains in Air by Meteoritic Showers of Tke Nio &ftklyabinsk#5259]

Carbon separation and concentration process can be formed at explosions of meteorite shower in air of the Nio
(Japan) and Chelyabinsk (Fsiess) meteorites. Carbon concentration process by meteoritic explosions is an impact
above terrestriadurface.
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Tuesday, July 28, 2015
POSTER SESSION
5:30 p.m. HMMB Floor Three

PETROLOGY AND GEOCHEMISTRY OF LUNAR ROCKS

Roller G.

A Nuclear Production Ratio Th/U = 0.96 from Lunar and Terrestrial Rocks: Implications for Future Lunar Sample
ReturnMissions[#5041]

Based upon findings from lunar rocks, a prelimynanclear production ratio of = 1 is suggested for element pairs
Th/U, Pu/U, Re/Os, Ir/Os and Au/lr. Hence, the moon could become an astrophysical referenqeasesr

isotope and elemenatios.

KorotevR. L.
In the Feldspathic Highlands of the Moon, High MgO/FeO Equals High Ol&mendancd#5078]
Highlands of the Moon / MgO to FeO / Olivine gags

MuftakhetdinoveR. F. Grokhovsky. I. YakovlevG. A.
Structure and Composition of Shock Remelting Lunar Mefdliticles[#5292]
In this work we investigated structure and composition of shookeléing lunar metalligparticles.

ParkJ. Nyquist.. E. HerzogG.F. TurrinB. D. LindsayF.N. Delaneyl.S. SwisheC.C. 1l ShihC.-Y.
YamaguchiA. ShiraiN. EbiharaM. NagaoK.

“°Ar/*°*Ar Ages for Lunar Meteokis MIL 090034, MIL 090036, and MIL 090070 and Exé®ss

in MIL 090036[#5237]

Young ages of ~3503540 Ma of MIL 090034, MIL 090036 and MIL 090070 for each breccia probably date the
time of breccia assembly. The regolith breccia MILO 90036 containsEXéesmplanted from the
lunaratmosphere.

IMPACT CRATERING: MAGNETICS AND PLANETARY -SCALE IMPACTS

BezaevaN. S. Badyuko\D.D. KarsM. Feinbergl.M. RochetteP. Gattaccecd Raitalal.

Magnetic Properties of Agglutinaleke Particles from Planar ShodRecovery Experiments &asalts[#5009]

We conducted planar shoc&covery experiments using a light gas gun and eopjectiles sent to basaltic targets
at about 6 km/s. Agglutinatike particles (ALP) were formed as a result of shock. Here we present the magnetic
properties ofALP.

BezaevaN. S. DemoryF. Rochettd®. Gattaccec®. Gabriell. QuesneY.

The Effect of Hydrostatic Pressure up to 1.45 GPa on the Morin Transition of HeBe#itang Rock: Implications

for Martian CrustalMagnetizatior[#5016]

We quantified the effect dfydrostatic pressure up to 1.45 GPa on the Morin transition of hetbatiténg rock via

direct magnetic measurements using a high pressure cell and a SQUID magnetometer. Hematite is present in the
martiancrust.

EssaK. S. Kletetschkds.

Magnetic Anomalies on Mars are DeBSpated#5019]

Magnetic data set from 400 km altitude of Mars is interpreted using SMA method for twelve profiles chosen across
significant magnetic regions taetmate the depth and shape. The results demonstrate that the depth varies between
55 km and 22&m.
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Echaurrerd.C.

Apollo Basin, Moon: Estimation of Impa€bnditions[#5341]

TheApollo Basin is a, préNectarian, multring basin located within the large South RPAl&ken Basin (SPA).
Multispectral data from both Galileo and Clementine showed that the composition of materials in Apollo
isdi stincté

HartmannW. K.

Terminal Cataclysm Epistemology: A Cataclysm that Nelgrpened7#5026]

The "terminal cataclysm" or "late heavy bombardment," LHB) concept of the last 40 years exhibits curious
episemology, with changing definitions and inconsistent evidence. The classic spike efdpasimg impacts at 3.9
Ga ago is no longesiable.

IMPACT CRATERING: MAPPING, MELTING, SHOCK EFFECTS

GottwaldM. FritzT. BreitH. SchaettleB. HarrisA.

The TanDEMX DEMJ Status of the New Dataset for Studying Topography of the Global Impact

Crater Record[#5004]

In the TanDEMX mission two Xband radar satellites were operated simglepass SAR interferometer. From the
acquired data a new digital elevation model is being generated. We report on the capabilities of this DEM for impact
craterstudies.

HauseN. Guimarde&. VelcicM. doCarmoD. deAlmeidaT. Garnierd. VieiraL. C. Valadare$&.C.F.
BrandaoM. V. AdornoR.R. deAraujoM. C. Pereiral. G. GuerrdA. CunhaS. SilvaK. S. Rochav. G.
vonGlehnA. AraljoT. Carneiral. deOliveiraD.E.M. CitonR.T.P. DantaR. Ferreird.V. R.
YokoyamaE. Reimoldw. U.

A New, Improved Map of the Araguainha Dome Impact Structure, Cé&raail [#5096]

Araguainha Dome (~40 km diameter), is the largest impaattateiknown in South America. In 2012, as part of
the annual fifth year UnB students” final mapping course, 15 undergraduate students of Brasilia University
remapped thetructure.

SahouiR. BelhaiD.

Ouarkziz Impact Structure, Algeria: Preliminary Petrographic and GeocherSicalied#5081]

Ouarkziz impact crater in Algeria is set in Namurian lower limestone and marls with gypsum. We present here
preliminary petrographic and gdmmical studies of the rocks and breccias forming the rings ans the central area of
thestructure.

MahmoodS.S. JarreB.J. Sessd.A. BigolskiJ.N. AldorotyR.J. EbeD.S. Landmam. H.

Presence of Shocked Quartz at Two Cretaceous / Paleogene (K/Pg) Sites in the New JerseRl&lnd#&829]

Upon reobservation of samples collected at the chemo stratigraphic boundary of the Agony Creek (30m paleodepth)
and Crossveks Creek (100m paleodepth) shocked quartz was found confirming their status a#¢8Pg

Kr z e sA. kEs WighR. KusiakM. A.

Shock and Anneal i EnptatieBeteoritef#52P9% Zak g o d
TEM observation of striated enstatit
annealed due to burial in deep, warm ejecta on the chondritic (et

zi e
e in Zakgodzie sho
JaretS.J. CaiY. HemmingS.R. RasburyE.T. WinslowF.D. ThompsorL. M. GlotchT. D.

A Comparison of Argon Ages of Manicouagan Impact Melt and -StdittMaskelynitg#5221]
Argon isotopes / Are partiallseset af Manicouagan.
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Xie Z. ZuoS.

Partial Transformed High Pressure Phases in Shodkéddced Melt Vein of Antarctic GRMeteoriteg#5169]

The study focus on partial solglae transformation of major minerals in sheokluced melt veins of Antarctic
GRV chondrites. The goal is to better elucidate mechanism of partial transformatidie tfjusion, and estimate
the shoclduration.

El KerniH. ChennaoufoudjehaneH. RemoldW. U. KoeberlC. BaratowD.

BouleyS. Aoudjehand/.

Agoudal Shatter Cones (Hightlas, Moroccop Constraints on Erosion of an Associated Impawiter [#5122]

While sane researchers assume that the formation of the Agoudal shatter cones is related to the fall of the iron
meteorites found in the vicinity, our group prefers the interpretation that the two are not gerlatically

Wilk J. KenkmaniT.

Formation of Shatter Cones in the MEMIN ImpBE&periment§#5102]

We recovered shatter cone fragments from the MEMIN cratering experiments in sandstone, quartzite and limestone
blocks. We analyzedhe conical to hyperboloid, curved and striated fracture surfaces with SEM, WLI and produced
pm-accurate 30nodels.

BertoglioO.

On the Role of Shock Wave Reflections in Im@aatering [#5047]

When the downward impact shockwave meets a rock discontinuity, an upward reflected pressure wave is created.
When travelling through the crater fill deposits, this wave projects upwards the shattered rocks which so may
contribute to the rincreation.

Xie Z. ZuoS. WangH.

Fe-Rich Spherules Bearing Angular Quartzes of Taihu Lake: Possible Fallout ofFfijeceg#5183]

Ferich spherules bearing angular quartes anped&ed in a specific mud layer of Taihu Lake dated as 7500 BP, are
products of aggreation of shattered angular quartz fragments and fine materials, possible fallout of an eject plume by
anairburst.

HarrisT. H. S.

Tektite SuborbitaGciencd#5135]

The australite fall sites in S. Australia at 10 km/s require loft times of 7.5 hrs from Indochina and 112.5 deg Earth
spin, inconsistent with a launftom that same hemisphere. Alternative AA source regions must explain these
imprint elements.

HarrisT. H. S.

Tektite Proces€onstraint§#5053]

Shock accounts for only half of "stwalite" tektites 10 km/s morphologically derived speed. 5,000 m/s delta V

remains unaccounted. In perspective, this is equivalent to ~50 years of geosynchronous station keeping budget, and
3/4 of the tektite'KE.

KoeberIC. NishiizumiK. CaffeeM. W. GlassB. P.

Beryllium10 in Individual Australasian Microtektites and Origin ofktiteg#5187]

Be-10 measurements in individual microtektites are reported for the first tideshew high contents, indicating
formation early in the impact procese-craterformation).

Van GinnekenM. GengeM. J.

Microtektites from the Larkman Nunatak, TransantarMisuntains[#5114]

We report the discovery of microtektites in glacial moraine from the Larkman Nunatak, Transantarctic Mountains.
Major and trace element compositions match those of Australasian microtektites. This discovery could extend the
Australianstrennfield.
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Chairs:

8:30 a.m.

9:30 a.m.

10:15 a.m.

Wednesday, July 29, 2015
AWARD PRESENTATIONS
8:30 a.m. International House (House) Chevron Auditorium

Michael Zolensky
Trevor Ireland

Award Ceremony

CuzziJ.N.*

PlanetesimaFormation[#5392]

Models of meteorite parent body formation accounting for global and temporal evolution of growing
particles and their vapor are reviewed. Meteoriticah dabssessed for fundamental constraints it can
provide on thgrocess.

ArtemievaN. A. *

The Impact oNumberg#5240]

Smart impact hydrocodes running on modern poweduabputers produce billions and billions of
numbers in the blink of an eye. To sort them out and to generate new knowledge we have to work in
collaboration with geologists, geochemisisismologists.
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Chairs:
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9:30 a.m.

9:45 a.m.

10:00 a.m.

Thursday, July 30, 2015
VOLATILES IN THE SOLAR SYSTEM
8:30 a.m. Stanley Hall Room 105

Frederic Moynier
Henner Busemann

MoynierF.* PringleE. HezeD.

Zn Isotopes in Chondrites, Chondrules, and Mati®rigin of the Volatile Element Depletion

in Chondriteg#5205]

The variations of Zn isotope ratios among carbonaceous chondrites show that the volatile element
depletion in solar system material occurred in the solar nebula. We will also presenigbZic
composition of chondrules and matrix from carbonacebasdrites.

WiederholdJ.G. Schoénbéchlevl. *

The History of Volatile Elements in the Solar System: WMtgrisotope Systematics in Chondrites

and Eucrites[#5176]

New Hg isotope and concentration data reveal Hg heterogeneites indicating a multistage evolution for
Hg in the analyzed meteorites. The data shows nucleosynthetic homogeneityidotdpgs.

Williams J.T.* SharpZ.D. LewisJ.A. SheareC.K. McCubbinF.M. AgeeC.B.

Using Chlorine Isotopes to Track the Composition of Ice Incorporated into Chondrite

Parent Bodieg[#5309]

Evidence for an isotopically light chlorine solar nebula and use of chlorine isotopes as a unique view
into the composition of ice incorporated into chondrite pavedies.

MeshikA. P.* PravdivtseveD.V. BurnettD. S. HohenberdC. M.

Primitive Terrestrial Xenon: A Relation to Refined Composition of Stlad[#5371]

Refined xenon isotopic analyses of solar wind delivered by Genesis Missiexgariments
demonstrating modification of apparent fission yields due to chemical fractionating of Xe precursors
are probably two essential ingredients to understand primordial terrgstrizh.

GilmourJ.D.* CrowtherS. A.

Characterising Phase Q and theRyocess with lodine andenon[#5255]

lodinexenon systematics constrain the incorporation mechanism and loss during processkg of Q
and XeP3, and indicate therelationship to onanother.

CrowtherS.A. * Gilmour J.D.

The lodineXenon System IAchondrited#5242]

The geochemical behaviour of Pu, | and Xe contributed tudtegile reservoirs of terrestrial planets.
We report $Xe data from NWA 7325 and compare to other achondrites, which indicate a range of
behaviours during early igneoastivity.

Amari S.* MessengeB. ClemetS.J. MeshikA.

Identification of Q from Saratoft.4) [#5127]

We examined organic matter and C and N isotopic ratiostiglQfractions from Saratov (L4). We
found three spots withHN/*N ratios that are ideical to that of Jupiter (435 + 57), and high N and O
contents. We concluded that these spots représent
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10:15 a.m. HolingerS. RiebeM. ClayP.L. GilmourJ.D. RuzieL. KugaM.
MadenC. Busemanhi. *
Online Etching of a Neutrehrradiated AcidResistant Residue of AllendeClues to the Character
and Origin of Phas@? [#5227]
The online etching noble gas study of thigradiated HF/HCGIresidue of Allende yields late FXe
age, little Qgas and a delayed gas release compared to an unirradiated residue run. First data for a
larger Vigarano residue might also fpesented.

10:30 a.m. CieslaF.J.* YokochiR.
Developing Quantitative Models for the Trapping of Noble Gases in Amoritm#5072]
Amorphous ice traps. / But how much does it take in? / Models willigell

10:45 a.m. RighterK.* PandoK. M. Danielsor_. R.
The Combined Strength of Thermodynamics and Comparative Planetology: Application of Activity
Models to Core Formation in TerrestriBlodies[#5277]
We combine our new data on the effe€Si and C on metadilicate partitioning of volatile elements
Ge, In, As, and Sb with previous results to produce a model that can be applied to any t&odstrial

11:00 a.m. Murty S.V. S.* GhoshS.
Primordial (**’Ar/*°Ar) Ratio: New Results from DyalpUireilite [#5024]
Primordial“°Ar/*°Ar ratio has been determined from a combustion study of the acid residue of Dyalpur
ureilite. Blank has been improved by careddperimentation, which resulted in a value of 1.1*1@jE
for the primordial value of’Ar/*°Ar.

11:15a.m. McCoyT.J.* BullockE.S.
Volatile-Rich Phases in Aubrites: CluesWinderstanding the Mineralogy dMercury?[#5280]
Roedderite, albite and djerfisherite occur in aubrites, hosting Na, K, S and Cl. Albite and djerfisherite
have been implicated on Mercury. Does roedderite occur on Mercury as well, requiring peralkaline
mels on the innermogilanet?

78" Annual Meeting of the Meteoritical Society Prograf®


http://www.hou.usra.edu/meetings/metsoc2015/pdf/5227.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5227.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5072.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5277.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5277.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5024.pdf
http://www.hou.usra.edu/meetings/metsoc2015/pdf/5280.pdf

Chairs:
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9:30 a.m.

9:45 a.m.

10:00 a.m.

10:15 a.m.

Thursday, July 30, 2015
ACHONDRITES: EARLY PLANETARY PROCESSES AND EVOLUTION
8:30 a.m. Sibley Auditorium

Hilary Downes
Takashi Mikouchi

PringleE. A. * SavageP.S. Badral. Barratl-A. MoynierF.

Silicon Isotopes in Achondrites and Planetary Accretion Rifiérentiation[#5120]

We present new highrecision Si isotope data for an extended suite of achondritesessabe
processes affecting the Si isotope system during the accretion and early geochemical modification
of planetesimals.

Mikouchi T.* SugiyamaK. YasuharadA. MihiraT.

Transmission Electron Microscopy of Siliégatite inD'Orbigny [#5287]

We studied Ca silicphosphates in the D'Orbigny quenched angrite by HE and found that they
are apatite in the crystatructure.

LindsayF.N.* DelaneyJ.S. TurrinB. D. Park]. Herzods.F. SwishelC.C.IlI

“OAr*°Ar Ages of Kapoet&lasseg#5304]

Ar plateau ages from a crosscutting glass vein in the howardite Kapoeta AMNHx#g#8from 3.1 to
4.2Ga. The glasses are unreliable for use in dating discrete iexets.

GoodrichC. A. * FiorettiA. M. O'BrienD. P. ZolenskyM. Jennisken®. Shaddail. H.
Comparing the Foreign Clast Populations of Almahata Sitta and Typical Polymict Ureilites,
with Implications[#5018]

E chondrites are the most abundant-oogilite component of Almahata Sitta, based on currently
studied samples. We sehrfor Emeteorite material in typical polymict ureilites foomparison.

DownesH.* RaiN. SmithC.L. HerrinJ.S. RoOs®. J.

Fe-Silicide Phases in Polymitireilites: Siderophile Trace ElemeRtactionation[#5064]

We analysed siderophile elements in suessite in polymict ureilites HZPMS. It is depleted in
incompatible siderophiles and patterns resemble thoselwdeBing metals in monomict ureilites.
Suessite formed from prexisting ureiliticmetal.

TurrinB. D.* LindsaF.N. Delaney.S. Parkl. Herzods.F. SwishelC.C.

A 4548 Ma’Ar/**Ar Age of a Feldsathic Clast in Almahata Sitta: Implication for the Ureilite Parent
Body Age and the Assembly Age of Asteroid AWOB[#5328]

We present’Ar/**Ar ages on albite and high glass inclusions found in pyroxenes from the Almahata
Sitta (AhS) clast M8MU-011 Our ages constrain the time of differentiation on the Ureilite Parent
body and constrain the assembly agélo$.

RaiN.* DownesH. SmithC.L.

Modelling of Oxygemsotopes and Major Element ChemistryJsgilites [#5105]

We used a combination of all chondritic meteorite types (CH, CI, CK, CM, CO, CR, CB, EH, EL, H,
L, LL, R), Ferich and Fepoor chondrules, using oxygen isotope signatures and a range of elemental
ratios to model the building blocks of the ureilite pareotly.

HahnT. M. Jr.* LunningN. G. McSweerH. Y. Jr. TaylorL. A.

Granitoid Clast in Howardite: Diversithmong Evolved Vestdrithology [#5085]

We describe a granitoid clast in a howardite that may represent an evolved lithology that occurs locally
on Vesta. We examine the two competing hypotheses for producing evolved nméétstan
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LunningN. G.* HahnT.M. BeckA. W. McSweerH. Y. Jr.

Plagioclase Depletion by Comminution in the VeSRagolith[#5067]

Quantitative modal analysis of regolithic howardites reveals thapared to proportions found in
unbrecciated eucrites, plagioclase is depleted relative to cumulate and basaltic eucrite composition
pyroxene in theshowardites.

WarrenP.H.* IsaJ. BaeckeB. Kohll. E. YoungE.D.

Northwest Africa 8659: A Stannefirend Eucrite Rich in Late/Seconda®jivine [#5374]

NWA 8659 is unusual in several respects. Its bulk composition is more Stamesich (1.2 wt%

TiO2) than Stanern itself. It is exceptionally rich in various textural types of late/secondary olivine.
Its thermal metamorphism is type "2" (varyid).

McFadderL. A. * McCordT.B. ScullyJ.E.C. DawnScienceTeamA. N. D.

Vesta Before Arrival at Ceres: Regional Surf@mmposition#5143]

After Dawn left Vesta for Ceres, the science team analyzed all data from Vesta publishing a systematic
study of thesurface mineralogy of Vesta using spectroscopy, imaging, topography, geology, elemental
and gravity data. Results gueesented.

WardD. * Bischoff A. RoszjarJ. Whitehous#/. J.

REE Content of MeteoritiCa-Phosphate§#5056]

The REE content of 300 gzhosphates (apatites and merrillites) from nine meteorite classes was
analyzed by LAICP-MS and SIMS. They account for the majority of the REE budget with
enrichments bup to two orders of magnitude compared to the boitks.
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Thursday, July 30, 2015
CARBONACEOUS CHONDRITES: HYDROUS AND ANHYDROUS
1:30 p.m. Stanley Hall Room 105

Martin Lee
Jutta Zipfel

YoungE.D.* Ly A. Kohll.

The Chemical Consequences of Chondrite Parent Body HydrothAatieity [#5273]

Numerical models and analog studies point to the possibility for isochemical alteration during
hydrothermal alteration of carbonaceous chondrites. Isochemical alteration is not evidence against
fluid flow.

VaccaroE.* WozniakiewiczP.J. StarkeWN. A. Franchil. A. RussellS.S.

Grain Size Distribution in the Matrix of Primitivdeteoriteg#5258]

We describe the abundances and size distribution of discrete grains of different phases observed within
the matrix of: Acfer 094, ALHA77307, MIL 07687 and QUE 991ahd discuss how the observed
differences may be evidence of parent bpdycesses.

TsuchiyamaA. * TakahashR. MiyakeA. Kaswamura.

Hydrous Alteration Experimesif Mg Amorphous Silicatéanoparticled#5165]

Disordered mixed layer hydrous silicates easily formed by hydrous alteration experiments using
nanoparticles of Mg amorphous silicates. Implications for hydrous carbonaceous chondrites
arediscussed.

TreimanA. H. * GrossJ.
The CR2 Chondrite NWA 801: Petrography &wedrology[#5077]
NWA 801 is fairly typical of CRZhondrites.

JonesR.H.* BrearleyA. J. HenkelT. Lyonl.

Assessing the Degree of Secondary Alteration in Chondrules from One of the Least Altered CR
Chondrites, EEB2042[#5190]

Most chondrules in EET 92042 are closetistine. Observed alteration effects at the edges of
chondrules, including smooth phyllosilicate rims, are heterogeneous because they are dependent on
local mineralogy.

OrthousDaunayF.-R.* FlandinetL. ThisserR. VuittonV. Bonall.

Effects of Aqueous Alteration on the Free Organic Matter in Several CR ChondrE&-Gybitrap-
MS[#5306]

We extracted and analyzed different soluble organic fractions from vigraltered CR chondrites

using high resolution OrbitralS. The molecular diversity decreases as the aqueous alteration degree
increase in our sampiet.

SingerlingS. A. * BrearleyA. J.

The Effects of Aqueous Alteration on Primary Iron Sulfides in CR an€ikdriteg#5271]

This study describes the textures and compositions of two groups of primary sulfides wieich hav
experienced aqueous alteration. This provides further evidence for the presence of primary sulfides in
CR and CMchondrites.

DominguezG.* GainsforthZ. McCleodA. Kelly P. BechteH. KeilmannF. Thiemend/.
WestphalA. BasovD. N.

Tracing Agueous Alteration in Murchison Using NanoFTIR, SEM, TEM SAntM[#5362]
Aqueous alteration of primitive meteorites may be an important source of prebiotic moleleukss.
using nanoFTIR and STXM, we presentsitu evidence of prebiotic molecule as inferred by P=0O
bond mapping and associated mineralogy inréxgon.
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LeeM. R.* LindgrenP.

Serpentinisation of Chondrules in the Murchison CM Carbonaceous Chondrite by Centripetal
Replacement an@ementation#5220]

We have found that phenocrysts in Murchison chondrules contain serpentine.-Btisted veins

have formed by replacemenhereas polyhedral serpentine has formed by cementation of pores within
clinoenstatitegrains.

BrearleyA. J.* Le Guillou C.

More Evidence of the Importance of Amorpd@&ilicates in CM Carbonaceous Chondrites: New
Observations from a Fin&rained Rim in the CM2 Chondrite, T81722[#5192]

A fine-grained rim in TIL 91722 contains abundant amorphous silicate material containing nanophase
sulfides. Phyllosilicates arare. The amorphous material has a high ferric iron content indicative of
oxidation coupled witthydration.

King A. J.* SchofieldP.F. RusselB.S.

Thermal Alteratio of Cl and CM Chondrites: Mineralogical Changes and
MetamorphicTemperature§#5212]

Modal mineralogy, HO abundances and spectral features are used to constrain the origin of thermally
altered Cl and CM chondrites. Heterogeneous heating was probabgddayiimpact shocks and

affected the surfaces of manytype asteroids.

QuiricoE.* BonalL. Flandinet.. BeckP. AlexandeC.M. O'D. YabutaH. Nakamurd .
NakatoA. SchmittKopplin P.

Rating Thermal Metamorphism in C2 Chondrites with Insoluble Orgslaitter [#5090]

We report a Raman and FTIR survey of IOM in 51 types 1 and 2 chondrites, and discuss the
implications on nature and extent of thermmedtamaphism.

TomeokaK. * Ohnishil.

Redistribution of Chondrules and Matrix Grains in the Mokoia Chondrite Parent Body:

A Model[#5148]

Based on our recent studies of Mekoia CV3 chondrite, we propose a model that the lithology of
this meteorite formed through redistribution of chondrules and matrix grains in the meteorite
parentbody.

SakaiM. * TomeokaK. SetoY. MiyakeA.

Pseudomorphs of Chondrules and CAls in Dark Clasts in the AllendeC@6d&drite[#5233]

We will present the results of SEM (baskattered electron) and TEM observations of chondrule
pseudomorphs in two DCs inlahde CV3chondrite.

Zipfel J.* PalmeH. DiRoccoT. PackA.

Inclusion AF in Allende Revisitéil Relationship to Darknclusions?#5217]

Presenting new data for oxgny isotopes of Allende AF inclusion and relationship to dark inclusions in
CV3 chondrites.
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Thursday, July 30, 2015
MARS EXPLORATION AND MARTIAN METEORITES:
PETROLOGY, GEOCHEMISTRY, AND WATER -ROCK INTERACTION
1:30 p.m. Sibley Auditorium

Gretchen Benedix
Laurent Remusat

NyquistL. E.* ParkJ. Nagad. HabaM. K. MikouchiT. Kusakabev.

ShihC.-Y. HerzogG.F.

"Normal Planetary" NeQ in Clelyabinsk andviars [#5054]

Chel yabi ns knoblegasesa Mantian skie@attite Dhofar 378 contains trafped’Ne =
7.3+ 0.3, derivable from e with®Ne/’Ne = 10.67 via fractionation by solar wind induced
sputtering. Martian juvenile Ne @iggested to b@-Ne.

LinY.* ElGoresyA. Zhangl). MiyaharaM. HaoH. ZhangM. OhtaniE. GilletPh.

H and C Isotopes of-Grains from Martian Meteorite NWB162[#5039]

Cgrains were found in shocked melt pockiddte from m
+650a hramiZi4 t o + Genriched dgrains &e normal in C isotopes, except for one

3C.depleted, suggestive of varioteservoirs.

MichalskiJ.R.* SmithC. L.

Clay Minerals on Mars: Updated Cryst@lhemistry from Infrared Remote Sensing and Comparison

to MeteoriteData [#5097]

Updated crystathemicd constraints from global remote sensing of Noachian clay. Martian clays
shows that these clays have high FeO/MgO ratios compared to bulk martian meteorite compositions
and compared to clay minerals within martiaateorites.

TuckerK. HervigR. TillC. WadhwaM. *

D/H in Nominally Anhydrous Phases in Martian Meteorites: Implications for the

Martian Mantle [#5173]

We present the results of analyses gbHontents antlydrogen isotope compositions of nominally
anhydrous phases in five (enriched and depleted) shergottites and three nakhlites, based upon which
we make inferences about mantle compositioans.

MaltsevO. V. * ZieglerK. SharpZ.D. Age=C.B.

Water in Martian Meteorites: Oxygen Isotofempositiong#5299]

We present the results of oxygen isotope analysis of water extracted from shergottites Tissint and
Zagamiusing stepwise heating between temperatures of 202 @0@rC.

Irving A. J.* KuehnerS.M. ZieglerK. AndreasermR. RighterM. LapenT.J. PittD.
ChlorophaeiteBearing Nakhlite Northwest Africa 10153: Petrology, Oxygen, and Hafnium Isotopic
Composition, and Implications for Magmatic or Crustal WateiMars [#5251]

The ninth known nakhlite contains interstitial chlorophatite material that may signify adibin of
martian crustawater.

BretonH.* LeeM. R.

Martian Fluid Evolution Recorded in Smectite from the NorthWest Africa (NBW/A)

Nakhlite Meteorite[#5107]

We investgjate the texture, mineralogy and chemical composition of alteration products of the
NWA 817 nakhlite to better understand the martian fluid compositioreaoidtion.
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Remusat. * ZandaB. BeckP. Lorand]-P. PontS. LerouxH. HewirsR.

New Constraints on the Water Budget in the Martian Breccia Meteorite RB82[#5125]

We measured by NanoSIMS the water content and D/H of ilmenite and apatite clasts in98&/A
They have recorded a late hydrous alteration event on Mars. Besides, oxyhydroxyde grains around
pyrites are products of terrestriséathering.

LiuY.* MaC. ChenY. Beckett). Guary.

Rare Earth minerals in Martian Meteorite NWA 7034/7533: Evidence for FRodk Interaction in

Martian Crust[#5051]

Previously, we reported finding of monazite, chevikiipte r r i er i t e and xenoti me
meteorite NWA 7034/7533). Here, we show textural and compositional evidence of these minerals

that suggest hydrothermal fluids in mart@mnst.

BridgesJ.C.* MacArthurJ.L. HicksL.J. Burgesf. JoyK.

Alteration of a Martian Impact Regolith Recorded in NBAA4[#5284]

A TEM, XANES, Ar-Ar study of martian breccia NWA 8114 shows it underwent high T oxidation and
breakdown of px to Fexide, amorphous silicate and recrystallised px. This together with veining and
accretionary rim formation reset tide-Ar.

WaeselmaniN. HumayurM. * YangS. HewinR.H. ZandaB. LerouxH.

Siderophile Elements in Pristine and Altered Clasts in NA&23[#5358]

Elemental relations of Ni, Ge, etc., discriminate five pristine ignéexisired clasts from coarse

grained impacmelt rocks in NWA 7533. An altered pyroxene clast was weathered or hydrothermally
altered orMars.

SantosA. R.* AgeeC.B. McCubbinF.M. Shearec€.K.

Evidencedr Exotic Fe, Ti-, and REnriched Magmas on Mars from Meteorite Northwest

Africa 7034[#5279]

A group of lithic clasts within martian meteorite NWA 7034 are enriched in Fe, Ti, and P, and are
similar to a group of terrestrial rocks enriched in these elsng/e investigate the petrogenesis of
this martian rockype.

DunhamkE.* WadhwaM. TuckerK. BaltaJ.B. McSweerH.Y.

Rare Earth Element Geochemistry of ther§batites LAR 12095, 12240, ad@011[#5289]

REE geochemistry confirms pairing of shergottites LAR 12095 and LAR 12240, and o 26R

with LAR 06319. Calculations of magmatic fO2 suggest that these shergottites originated from martian
mantle sources wh different redoxconditions.

BenedixG. K. * HamiltonV. E. ReddyS.M.

Assessing Mineral Orientation in Martian Meteorites Using IR Microspectroscopy and
EBSDTechnques[#5202]

Spectral features of minerals are dependent on composition and orientation. Using electron backscatter
diffraction and microspectroscopy techniques, we can unravel these effects froothesich

SharpT. G.* WaltonE.L. HulJ.

Shock Effects in NWA 8159: A Martian Plagiocl#seiteBasalt[#5346]

The purpose of this study is to determine the {figkssure phases in and associated with the shock
veins. Highpressure minerals in the shock veins indicate a shock pressure of approxim&éls 16
and a relatively long shoakuration.
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