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N. Haig was found in W. Australia in 1961 and Nilpena in S. Australia in 
1975. Although 1100 km apart ,  min-pet study has revealed unique characteristics 
tha t  suggest they a re  paired. Whether separated by extraterrestr ial  o r  human 
processes is not known. Dingo Pup Donga is unrelated. Berkley e t  al. [I] 
described N. Haig, and Jaques and Fitzgerald (J+F) [21 and Prinz et al. [31 
described Nilpena a s  polymict ureilites, each containing ureilitic silicates more 
diverse than all  other ureilites combined. In addition, J+F  described achondritic 
and chondritic fragments of enstati te meteorite, H chondrite, and fteucrite-likew 
material in Nilpena, which Prinz e t  al. [3] showed was similar t o  the unique 
Angra dos Reis (ADOR). This study has revealed another ADOR-related clast, in 
N. Haig, similar t o  that  found in Nilpena. These, and other min-pet data  (Figs. 
1-31, show that  the two meteorites a r e  remarkably diverse, and have similar 
characteristics, indicating t h a t  they a r e  the same meteorite. 

N. Haig and Nilpena have scattered silicate fragments, up t o  5mm across, 
wi th  t e x t u r e s  t h a t  range from coarsely crystalline t o  finely mosaicized 
(sometimes side by side). Some clasts texturally resemble chondrules, but a re  
not; one is  feldspathic (22% A1203) and has a radiating texture. Mineral clasts 
of enstati te,  01 (low Ca, Cr), and opx of H chondritic composition a r e  found in 
both meteorites. Modally, N. Haig is  similar t o  Nilpena, as given in [3], and 
both have 1-2% plag, as well a s  cpx, phases essentially absent in all other 
ureili tes. 
ADOR-Related Clasts. J+F [2] described a clast in Nilpena containing plag laths 
Anga), Ca-A1 rich cpx (Wo50En32; 6% Al2O3; 23% CaO; 1% Ti02) and 01 ( ~ 0 4 9 -  

i3). T h e  new N. Haig clast is unbrecciated, medium grained, crystalline, about 
1x2 mm across, and mineralogically similar (Fig. 1). I t  contains 20% plag (Angal, 
70% Ca-A1 rich cpx ( W O ~ ~ E ~ ~ ~ ;  6-8% Al2O3; 24% CaO; 2% Ti02), and 10% calcic 
01 (Fo47-60, 1.3-1.7% CaO). Olivine appears t o  be normally zoned, Fo60-47. 
ADOR has 01 (Fo53; 1.3% CaO), cpx (W0S5 Engq; 10% Al2O3; 2% Ti02)  and plag 
(Anas). Grains of plag in ADOR a r e  rare  [S], but An98 is found in both clasts 
and mineral fragments which range from Ango-100 (Fig. 3). 
Cpx and Enstatite. Cpx and enstati te a re  rare  in ureilites, except in these 
polymict ureilites. Cpx in Nilpena has a wider and more scattered 
compositional range than cpx in N. Haig (Figs. 1,2), which has a generally linear 
trend. This cpx is not related t o  foreign clasts and is  par t  of the ureilite 
assemblage. Enstatite grains, with low FeO (0.3%) and CaO (0.2%) a re  present in 
both meteorites. They may be related t o  enstati te meteorites, or be extremely 
reduced ureilitic pyx. 
Pla ioclase Plag in N. Haig and Nilpena is  striking in that  ureilites contain 
+no feldspar. Tiny plag (Ans0) and K-feldspar (Org6) grains were 
reported in Kenna [7] and one grain of Anloo was found in N. Haig [I]. 
However, Nilpena has a range from Ano-100 [31, and N. Haig has been found t o  
have the same (Fig. 3). The  plag is divided into three groups: (1) Anorthoritic, 
Ango-100, from ADOR-related clasts, (2) Albitic, Ano-25, from chondritic 
fragments, and (3) Ureilitic, Ango-80, from ureilitic clasts. Ureilitic plag is 
unique in having undetectable K 2 0 ;  only SNC meteorites have comparable 
feldspars, but they all  have abundant K20 and a re  not related. These ureilitic 
feldspars a r e  crystalline and have compositions similar t o  feldspathic glass found 
as veins and inclusions in other  ureilites, including unshocked ones [61. 
Suessite. Suessite is a high Si metal found previously only in N. Haig 141. High 
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Si metal was reported in Nilpena 131, and this study has shown that  i t  is also 
suessite, as in N. Haig (Fig. 4). Our compositional range is wider than in the 
original study [4]: we find 10-16.7% in N. Haig, 11.8-17.1% Si in Nilpena. 
Chromite and Chloropatite. Chromite and chlorapatite a r e  ra re  in ureilites, and 
both a re  found as r a r e  fragments in N. Haig and Nilpena. Neither is attributed 
t o  ADOR-related clasts (ADOR has hercynitic chromite and merrillite) and they 
may be related to  chondritic fragments. Since the  compositions a r e  similar in 
both meteorites, they constitute further evidence of pairing. 
Conclusions. (1) N. Haig and Nilpena a r e  paired because they have unique 
characteristics for ureilites, and all aspects a r e  found in both meteorites. (2) 
Both meteorites contain significant cpx and plag, ureilitic components rarely 
found in other ureilites. This implies the existence of cpx-plag-bearing related 
rocks. (3) Mineral fragments of enstatitic, ordinary chondritic and ADOR-related 
meteorites a r e  found. (4) The N. Haig/Nilpena meteorite contains the only 
material tha t  has ever been found that  may be related to ADOR. Since ADOR 
and the related clasts in these ureilites a re  Ca-Al-Ti rich, they may be related 
t o  carbonaceous chondrites, or a CAI-enriched precursor, as may ureilites. The 
carbonaceous chondritic parentage of the ureilitic and ADOR groups i s  vague but 
the  possibility of a relationship exists. Perhaps ADOR crystallized from a Ca- 
Al-Ti enriched liquid that separated from an  early ureilitic crystallizing mass and 
escaped much of the  redox effects  that  so thoroughly influenced the  ureilites. 
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