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Introduction: Melt breccias generated by a bolide col-

lision in the vicinity of Bahía Blanca, Buenos Aries 

Province, Argentina at the Miocene-Pliocene Boundary 

(5.28 ± 0.04Ma) contain sand-sized meteoritic clasts 

[2], reviewed in [1]. The clasts exhibit textures and min-

eral assemblages (Fig. 1) most similar to quenched vol-

canic angrites, especially Asuka 881371 and Sahara 

99555. They contain acicular intergrowths of Al, Ti di-

opsode-hedenbergite (fassaitic pyroxene), calcic plagi-

oclase, calcium silicophosphate, and anhydrous whit-

lockite (merrillite) with larger grains of silicon-rich and 

sulfur-bearing fluorapatite. We also observe accessory 

ulvöspinel, titanomagnetite, awaruite, and Ni-metal.  

The high concentration of MgO (>5 wt%), and corre-

sponding paucity of sodium, in whitlockite is only 

matched by Angra dos Reis [3, 4] and emphasizes the 

refractory character of the clasts.   

     Despite the nearly unique similarities with the an-

grite suite, we were resigned to refer to these clasts as 

“angrite-like” principally because of obvious alkali en-

richment in plagioclase. Electron microprobe analyses 

demonstrated albite components between 16 and 35% 

(An65-84). Among angrites, only disputed [5] plagioclase 

grains reported by Prinz et al. [3] with An86 from Angra 

dos Reis deviate from An99-100 [1]. Consequently, Keil 

[1] also suggested that the Bahía Blanca bolide should 

be distinct from the angrite parent body.   

 

Coincidence or Counter Argument? Following the 

“fingerprinting” methods of Papike et al. [6] and Karner 

[7] et al., we determined the potassium and sodium con-

centrations of plagioclase crystals across a number of 

exotic clasts and plotted K (per atomic formula unit) 

against An# (Fig. 2). Not surprisingly, sodium and po-

tassium exhibit positive linear covariance. But strik-

ingly, the extrapolated line reveals a unique x-intercept 

at An100. A simplistic interpretation would be that these 

clasts represent magmatic evolution on the angrite par-

ent body in a similar fashion to the progression of 

tholeiitic to alkali basalts on Earth and Mars. Other 

complications aside, we find it difficult to conclude that 

this relationship is coincidental especially given the 

other detailed affinities with “normal” angrites, includ-

ing the unusual zoning of iron in anorthite rims reported 

by Jambon et al. [8]. Bahía Blanca impact breccias col-

lected more recently suggest that these clasts are ubiq-

uitous in melt breccias across the ejecta field; plagio-

clase analyses continue to follow this trend.  

  
 

Figure 1. Electron backscattered (BSE) photomicrograph of a 

typical “angrite-like” clast entrained in Bahía Blanca impact 

melt glass. Brighter bladed phases are anhydrous Mg-

rich whitlockite (merrillite). Finer acicular crystals are 

intergrowths of Al, Ti diopsode-hedenbergite (fassaite) 

and plagioclase.  

Figure 2. K (afu) vs. An% in basaltic plagioclase from several 

planetary sources (adapted from Papike et al. [6] and Karner 

et al. [7]) including the Bahía Blanca bolide. Do the Bahía 

Blanca bolide clasts represent alkali basalts evolved 

from the angrite parent body? Reproduced from Harris and 

Schultz [2].  

 

Preliminary data from an investigation of and 

in the phosphate phases (conducted at the UCLA 

SIMS Laboratory) were not collected using techniques 

precise enough to distinguish angrites from the terres-

trial fractionation line. However, as the data concentra-

tions fall within error of the angrites and the TFL, we 

can exclude a direct link to other meteorite groups.  

 

2392.pdfLunar and Planetary Science XLVIII (2017)



Figure 3. Electron backscattered (BSE) photomicrograph of 

one of many clasts in a grapefruit-size melt breccia sample re-

cently collected from the Bahía Blanca ejecta. Frame B 

shows a magnified and sharpened image of the fine-

grained basaltic assemblage, which appears similar to 

the angrite D’Orbigny [see 9]. This clast also appears to 

contain rounded vacuoles (arrow) similar to D’Orbigny.  

 

Implications: We have presented evidence that the Ba-

hía Blanca impact was a major event that ejected melt 

over a broad region including launching microtektites 

across the Southern Ocean [e.g., 10-11]. Although the 

bolide may have been larger, a one cubic kilometer as-

teroid (at least) could be sufficient to account for the ob-

served impact geology AND explain how scattered mil-

limeter-scale basaltic dust from a single event can de-

fine the magmatic evolution trend in Figure 2, whereas 

similar trends for Earth and Mars are defined by geo-

graphically and temporally diverse samples. A one-kil-

ometer deep cross-section cut from the right place in the 

Earth’s ocean basins potentially could exhibit signifi-

cant variation. As a large section of an angrite parent 

body, its broad dissemination into the melt from the Ba-

hia Blanca bolide provides a broader picture of its evo-

lution than any random collection of a dozen small me-

teorites.  

     Finding an angritic impactor even 100 meters wide 

that impacted Earth should raise a serious question 

about angrites simply being ejected fragments from a 

major planet. However, having such a large angritic 

fragment positioned to impact Earth, together with an 

origin in a region of the solar system with similar oxy-

gen isotope characteristics to the Earth-Moon system, 

might suggest that the angrite parent body formed co-

orbital with Earth or produced co-orbital fragments by 

collisions with near-Earth planetesimals. It is interesting 

to note that we have observed a few non-angrite-like 

grains in the Bahía Blanca melts, mostly refractory 

spinels and phosphates.  In those cases, the geochemis-

try thus far is most consistent with the Moon. 
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