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Project Summary Results

Driving research question: What is the relationship between Parental Trapped Liquid (PTL) Calculations and Fractional Crystallization Modeling:
the parental melt compositions of the nakhlite and chassignite Nakhlite PTLs
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What did we do? We conducted microanalysis on a suite of Tephrite or trachy- J Miller Range 090030

r)ak.hlites and .c.hassignites to determine their parental trapped Basanite Trachy- andesite * Miller Range 090032
liquid compositions. basalt ‘ l—
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What did we find? We found that nakhlites and chassignites T — Chassianite PTLe

likely formed from different, though chemically similar, parental Basalt ~+——§a¥8l Chassigny**

melt COmpOSItIOHS. Qgg_l el ¢ Northwest Africa 2737***
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What is next? Trace element abundances will be determined E e T

: . - basalt
for nakhlite and chassignite parental melts. % Nakhla [4]
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- ” ba (EMP) Analvsi 8'02 Nakhlite Bulk [8]
ectron ICrOprobe ( ) nalysis: NWA 2737 fractional crystallization model accumulated Model for NWA 2737 PTL

-Inclusions: 15 kV accelerating voltage, 10 nA beam current J \ mineralogy at 1070°C / 0.5 wt.% HO
- Hosts: 15 kV accelerating voltage, 20 nA beam current 1000 02 Wh% HO 1.0wl% HO 1.5wl% H,0 02 bulk 4 12 Vvai :zg
- Beam size: dependent on host phase, inclusion complexity [1] | 50% 2.0 Wt% H.0
- Inclusion phases are mode-normalized [2 .

*Nakhlite olivine PTLs are

Melt Inclusion Rehomogenization: % ]g:a'CU'ated with FeO; values
o 40% rom [4,5].
- Olivine-hosted: PETROLOGS [3] X - T?e IChadssigrr:y P-I|-:Li(83 f
- corrects reequilibration for Parental Trapped Liquid (PTL) ’*8 20% e i an e, frem
- Required FeO. value drawn from literature sources [4,5] * o ™" The Northwest Africa 2737
q T ’ + M Spinel M Olivine M Orthopyroxene M Low-Ca Pyroxene PTL is calculated with an
- Pyroxene_hosted: Rhyo“te MELTS [6] | | M High-Ca Pyroxene [ Plagioclase M Phosphate FeO. from [10].
- wall pyroxene added until it reaches equilibrium 0
Fractional Crystallization Modeling: Nakhlite and chassignite parental trapped liquids (PTLs) share similar chemistry (Fig. A, B)
- Rhyolite MELTS [6] Jnite p bpediq y (F18- A
- FMQ buffer, 1 kbar pressure, H,O from 0-2 wt.%

- Chassignite PTLs are more primitive than those in nakhlites (Fig. A)

- Northwest Africa (NWA) 2737 PTL liquid line of descent similar to pyroxene-hosted nakhlite PTLs in terms of K,O and
Na,O, reaching 5.0 wt.% total with 49% liquid remaining at 1070°C (Fig. A)

Melt Inclusions - Overlap of nakhlite and chassignite PTLs in Al203 (2.7-10.3 wt.%) (Fig. B)

- NWA 2737 PTL crystallizes spinel, olivine, orthopyroxene + clinopyroxene, not observed mineralogy in nakhlites
: Samples: (left) Miller Range 090030, (dinopyroxene, o|ivine) (Fig_ C)
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,, ) AN B T 5 b pyroere - There is a range in PTL compositions hosted in both nakhlite

RS N TR ok O Olvine olivine and pyroxene | - Analyze trace elements present in nakhlite and chassignite
Chassignite Melt Inclusions: - One phase may be xenocrystic [13] melt inclusions in order to characterize the source(s) of the
‘ | - There is a large range of K ,O+Na, O values in both nakhlite and suite
, Samples: (left) Northwest Africa h : t PTL dt b |k | h . t
. 2737 (right) Governador Valadares. C aSSIQnI c S Compare O bu Samp € Chemis ry

| LoweCa P = Low Calelum Byoene - Some samples may originate from a K,O-enriched source
ug = Augite - Not present in all samples: enrichment may be secondary

P = Apatite - Chassignite PTLs do not fractionate nakhlite mineralogy, but are

~oe similar in chemistry
- Chassignites and nakhlites may arise from the same or similar - Constrain metasomatic or hydrothermal chemical influences
| | o sources on nakhlite and chassignite suite
- Melt inclusions (MlIs) are pockets of trapped melt inside of a - Chassignites and nakhlites do not share parental melt
host mineral [7] compositions

- Host minerals are olivine and pyroxene (nakhlites) or olivine
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- Additional PTL calculations for nakhlite samples, such as
Northwest Africa 998 and Northwest Africa 11013




