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Introduction:  Dhofar 280 (Dho 280) is a highland 
lunar meteorite possibly paired with Dhofar 081 [1,2]. 
The meteorite  collection of  the Russian Academy of 
Sciences (RAS) possesses 49.55 g of Dho 280 in total. 
Searching for  a  new perspective slice  for  a  polished 
section  gave  a  surprising  result.  A  huge  clast  of  a 
basaltic breccia was found among slices of Dho 280. 
Here we report the data on petrography and mineralogy 
of  the  clast  which  is  similar  in  texture  and  mineral 
chemistry to the Dhofar 287 mare meteorite.

Methods:   A  polished  section  of  the  Dho  280 
basaltic breccia was studied using traditional methods 
of  optical  microscopy  in  reflected  light.  Chemical 
composition of the mineral phases was measured using 
Cameca SX-100 microprobes in Vienna and Moscow.

Results:  The Dho 280 basaltic breccia clast (Dho 
280B) (1.2x0.6 cm in size) is an end piece of the Dho 
280 stone. Unfortunately no contacts with the highland 
portion of the meteorite are observed and no adjacent 
slices to the end piece of the stone are present in the 
meteorite collection.

The clast is a basaltic fragmental breccia. It consists 
of a variety of lithic clasts and mineral fragments set 
within a  fine-grained  matrix  and  minor  impact  melt. 
These  lithic  clasts  can be subdivided  into crystalline 
rocks,  vitrophyric  rocks  and  impact-melt  breccias. 
Monomineralic fragments and mineral intergrowths are 
widespread  in  the  polished  section.  Rare  glass 
fragments  are  also  present.  The  matrix  consists  of 
compacted  fine-grained  mineral  fragments  which  are 
cemented by impact melt with abundant tiny vesicles.

Crystalline  rocks are  of  a  basaltic  composition. 
Four fragments range from 0.2 to 0.8 mm in size and 
have an ophitic  texture.  The clasts consist  mainly of 
pyroxene  (En3-46Wo13-35)  and  plagioclase  (An80-87Or0.5-

1.4).  Accessory minerals  are  ilmenite  and  silica.  One 
clast contains rare rounded olivine grains Fo37-45. 

One clast  (#10r)  should  be  considered  separately 
because of its big size (4x6 mm) and a coarse-grained 
texture. This is an olivine basalt that consists mainly of 
pyroxene  (En5-51Wo10-25)  intergrown  with  plagioclase 
(An79-86 Or0.2-0.6). Large olivine phenocrysts (up to 0.5 
mm) (Fo56-66) and ilmenite are minor phases. There are 
rare  fragments  of  a  fayalite+K-rich  glass  mesostasis. 
Silica, FeNi metal and troilite are accessory phases. A 
single zircon grain (20x35 m) was found.

Vitrophyric  rocks are  represented  by  two  clasts 
(0.2x0.4 mm and 1.5x4 mm in size). They have similar 
textures and consist mainly of zoned pyroxene crystals 
and  devitrified  glass.  Pyroxenes  (En27-67Wo6-37)  are 
more Mg-rich than those in the crystalline rocks (Fig. 
1).  The  smaller  clast  contains  rare  olivine  skeletal 
crystals  (Fo56).  Minor  ilmenite  and  ulvöspinel  are 
present.  Matrix  glasses  have  ferroan  composition 
(MG#  7-16)  and  low  TiO2 content  (2.6-2.7  wt.%). 
However, the larger clast is enriched in alkali elements 
(0.77 Na2O; 0.17 K2O, wt.%).

Impact  melt  breccias  and  glass  fragments  are 
minor components of the basaltic breccia. They range 
in size from 0.2 to 2 mm and are mostly of an irregular 
shape. In impact melt breccias rare mineral fragments 
of  pyroxene  (En44-73Wo4-33),  and  plagioclase  (An87-

94Or0.2-0.5)  are cemented by poorly crystallized impact 
melt  of  low-Ti  basaltic  composition  (MG#  -  49-52, 
TiO2 –  2.3-2.5  wt.%).  A glass fragment of  the same 
composition is present in the meteorite. 
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Another  glass  fragment  has  also  basaltic 
composition but in contrast to previous one it is richer 
in TiO2 (6.6 wt.%) and lower in MG# (33).

The largest  impact breccia clast is rich in olivine 
(Fo51-80) and contains abundant plagioclase (An86-95) but 
rare  pyroxene  (En46-66Wo8-33).  Al-rich  and  Ti-poor 
impact melt matrix (21 wt.%Al2O3 and 1.0 wt.% TiO2) 
is  the  characteristic  feature  of  the  clast.  A  glass 
fragment of the same composition was also found.

The  only fragment  of  a  monzodioritic  glass  was 
analyzed  (wt.%):  49.8  SiO2;  10.0  Al2O3;  8.82  CaO; 
1.01  Na2O;  0,93  K2O;  6.27  MgO;  15.3  FeO;  0.26 
MnO; 3.79 TiO2; 0.19 Cr2O3; 1.32 P2O5.

Mineral fragments are of angular to rounded shape 
and range in size from 5 to 500  m. They are mainly 
pyroxenes  (En2-67Wo6-40),  plagioclases  (An77-96)  and 
minor  olivines  (Fo37-71)  which  are  similar  in 
composition  to  those  found  in  lithic  fragments. 
Ulvöspinel,  Al-Ti  chromite,  ilmenite,  apatite,  silica, 
FeNi metal and troilite are present in small amounts.

Discussion: Dho 280B contains a diversity of rocks 
most  of  which  belong to  the  low-Ti  basaltic  group. 
They have low ilmenite contents (less than 5 %) in the 
lithic  clasts  and  low  TiO2 contents  in  the  glasses. 
Mineral  fragments  must  have  been  derived  from the 
same rocks. Dho 280B is definitely distinctive from the 
highland  portion  of  the  meteorite  in  mineral 
composition. It contains abundant Fe-rich olivine and 
doesn’t  contain  high-Ca  plagioclases  and  high-Ca 
pyroxenes  which  are  typical  for  the  Dho  280 
feldspathic breccia (Fig. 1-3) [3]. No typical highland 
material was observed in Dho 280B as well as no mare 
basalt clasts were found in the highland portion of the 
Dho  280  meteorite.  However,  there  is  the  Al-rich 
impact  melt  breccia  clast  with  abundant  olivine  and 
plagioclase fragments in Dho 280B. The chemistry of 
the  clast  can  be  explained  by  mixing  of  mare  and 
highland  (troctolitic)  lithologies.  This  troctolite 
lithology  is  abundant  in  the  Dho  280  feldspathic 
breccia [3]. In addition, the relatively high Fe/Al ratio 
(0.163) of the Dho 280 bulk composition points to a 
possible contamination by a mare basalt material [3].

Surprisingly, Dho 280B is very similar to the Dho 
287 meteorite which consists mainly (95%) of low-Ti 
mare basalt (Dho 287A) and a minor attached portion 
(5%) of the regolith breccia (Dho 287B) [4,5]. Major 
minerals  of  the  rocks  show  a  similar  range  in 
composition (Fig. 1-3). Lithological composition of the 
rocks is nearly the same except for a picritic material 
and VLT basalts that are present in Dho 287B but they 
have not yet  been found in Dho 280B.  On the other 
hand,  no  Al-rich  impact  melts  occur  in  Dho  287B. 
Moreover,  the large coarse-grained clast #10r is very 

similar  in  texture  and  mineral  chemistry to  the  Dho 
287A basalt (Fig. 1). KREEP enrichment is typical for 
both meteorites. It suggests that Dho 280 and Dho 287 
are probably paired lunar meteorites. Both of them are 
practically  free  of  terrestrial  weathering  products. 
However, Dho 280 and Dho 287 were found more than 
hundred  kilometers  apart  from each other.  This  case 
raises  questions  about  the  criteria  of  the  pairing  of 
meteoritic breccias.
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