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Chaunski j i r o n  (Ni 14.37, Co 0.53 and P 0.43 wt.X)  d isp lays band 
s t r uc tu re  wi thout  c lea r  Widmanstatten pa t t e rn  on t h e  po l ished surfaces. There 
are evidence of shock (deformation tw ins  i n  t r o i l i t e  and &-phase o f  kamacite) 
fo l lowed by r e l a t i v e l y  f a s t  coo l ing resu l t ed  i n  disappearence of  cloudy 
t aen i t e  zone. The meteor i te  contains about 10 vo1.X of  mono- and polymineral 
troilite-phosphate-silicate i nc lus ions  s i z i n g  from some microns t o  some 
cantimeters across. 

Structure. T r o i l i t e  and phosphate inc lus ions  are usua l l y  rounded w i t h  
smooth out l ines.  S i l i c a t e  areas of  t he  polymineral i nc lus ions  are as a r u l e  
angular bu t  t h e i r  boundaries are s l i g h t l y  smoothed. S i l i c a t e  areas o f  l a rge  
polymineral i nc lus ions  are usua l l y  surrounded by phosphate rims. Of these 
inc lus ions  are o f  most i n t e r e s t  t he  s i l i c a t e  and phosphate-s i l icate 
inc lus ions  which mineralogy i s  q u i t e  d i f f e r e n t  from other meteorites. 

Mineral o w .  The groundmass o f  a po l  ymi nera l  i nc l us i on  i s  a f ine-grai  ned 
in tergrowth o f  pyroxene, co rd i e r i t e ,  w h i t l o c k i t e  and minor minerals w i t h  r a r e  
la rge  (50-100 um) g ra ins  o f  pyroxene and wh i t lock i te .  Large gra ins  of 
pyroxene have usual l y  i r r e g u l a r  or  indented out 1 i nes. M i  nor minerals are 
Si02, kamacite, taen i te ,  t r o i l i t e ,  chromite, i lmeni te ,  r u t i l e  and r a r e  g ra ins  
of  plagioclase. Chromite and i lmen i t e  i n  t he  s i l i c a t e  assemblage are 
unhedral, but  t h e  chromite enclosed i n  t r o i l i t e  i s  usua l l y  euhedral. Many 
i lmeni t e  g ra ins  conta in  exsol u t i  on 1 amel 1 ae of r u t  i 1 e and sometimes t he  
r u t i l e  predominates i n  such grains. Rare gra ins  of alabandite, na t i ve  copper, 
s t a n f i e l d i t e  and a mineral of  graftonite-farringtonite ser ies  are  a lso  
observed i n  t he  meteori te. 

Mineral chemi s t r v .  Chemical compositions o f  major minerals are  
r e l a t i v e l y  uni form (Table 1) w i th  minor va r i a t i ons  i n  Mg/ (Mg+Fe) r a t i o .  I n  
contrast ,  chromite and i l m e n i t e  d isp lay  substant ia l  va r i a t i ons  i n  MgO, MnO 
and A1203 contents (Table 1 ) .  

B u l k  chemistry and mineraloctv. Fourteen 50x50 um areas contain ing no 
l a rge  g ra i ns  were s tud ied by DBA. O f  these 14 analyses 5 ones were re jec ted  
based on h i gh  contents o f  S and Ni. The average o f  9 analyses i s  l i s t e d  i n  
the  Table 2. Th is  composition cannot be considered as representat ive  ana lys is  
because we have analyzed s i l i c a t e - r i c h  areas and t he  Ca and P contents a re  
c e r t a i n l y  lower than i n  the  i nc l us i on  as a whole. Since t he  i nc l us i on  i s  
composed o f  minerals va r ing  considerably i n  dens i t i es  Table 2 l i s t s  a lso  t he  
composition corrected f o r  dens i ty  d i f ferences.  We d idn ' t  p re fe r  anyone of  
these analyses because t he  v a l i d i t y  of  such cor rec t ion  i s  no t  clear. For 
example, uncorrected DBA compositions of t h e  f ine-grained CAI's a re  i n  good 
agreement w i t h  compositions ca lcu la ted based on modal data C11. Table 2 l i s t s  
a1 so normative mineralogy o f  t he  i nc l us i on  studied. 

Proposed o r i  pin. S t ruc tu ra l  r e1  a t i  ons of  s i  1 i c a t e s  and metal evidence 
against s i  mu1 taneous me1 t i n g  of these phases. Theref ore, chemical and 
mineralogical  data propose t h a t  t he  Chaunski j i s  a mix ture  of  metal and 
metamorphozed s i l i c a t e  mater ia l  which precursor might be basa l t  fragments 
enriched i n  A1203 and metal i n  compar is im t o  other me teo r i t i c  basa l t s  known. 
Considerable va r i a t i ons  i n  t h e  chromite and i lmen i t e  chemistry suggest t h a t  
basa l t i c  fragments may represent a se r i es  o f  b a s a l t i c  rocks. I n  such 
scenario, t he  phosphate-s i l icate assemblage may be considered as a resust  o f  
metamorphic r eac t i on  between a basa l t  and phosphorus dissolved i n  metal: 

Px + An + P t s s  i n  metal1 + 0 --> Cordo+ Q + Whit, 
taken p lace under moderate temperatures (750 '~  - 820 C) and r e l a t i v e l y  h igh  
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( f o r  meteorites!) pressures (3.5-5.0 kbars) C21 i n  the  i n t e r i o r  of  the  
Chaunskij parent body. However, such simple scenario has some problems wi th 
explanation of detai  1 s of  i nclusiorts mineralogy, but the mineral assemblage 
mentioned i s  ce r ta in l y  the r e s u l t  of high-pressure metamorphism taken place 
i n  the i n t e r i o r  of r e l a t i v e l y  la rge  parent body. 

References: C11 Ulyanov A.A.et al .  (1991) J.Analyt.Chem.(in Russ.), i n  
press 121 Hess P.C. (1969) Contrib. Miner. Petrol., v.24, #3, 191 

Table 1. Representative compositions of minerals(wt.X) 
Cord Px P1 Whit Stan G r  af 

SiO2 50.89 54.39 48.56 - - - 
T i  02 - 0.15 - - - - 
A1203 34.79 0.78 34.20 - - - 
C r  203 - 0.08 0.31 - - - 
FeO 3.15 18.76 0.36 1.18 8.24 17.17 
MnO 0.08 0.56 - 0.48 3.36 1.05 
Ni 0 - - - - - 0.25 
ngo 3.74 25.77 - 3.35 18.19 31.67 
CaO 0 0.16 17.12 46.99 23.21 0.04 
Na20 - - 1.03 1.45 0.03 - 
K20 - - 0.04 0.07 - - 
P205 - - 46.35 46.55 50.04 - 
Total 92.65 100.65 101.62 99.58 99.58 100.22 

Chromi t es I lmenites R u t i l e  
S i  02 
Ti02 
A 1  203 
C r  203 
V203 
FeO 
fln0 
ngo 
CaO 
Tot a1 

Tab1 e 2. Bul k chemi s t r y  and mineralogy of inc lus ion - 
X t 0) ,uncorr corr  mineral uncorr corr  

Si  02 52.76t2.57) 46.55 Cord 50.9 42.1 
T i  02 0.30(0.21) 0.40 OPX 29.6 31.9 
A1203 18.10(0.61) 14.36 Si 02 10.7 9.3 
Cr203 0.23(Q. 12) 0.31 P1 0.8 1.4 
FeO 11.80(2.02) 19.76 Whit 4.6 4.5 
tln0 0.29(0.04) 0.28 Met a1 2.4 6.9 
n90 13.02(0.51) 12.34 Tr o i  1 1.9 2.8 
CaO 2.58(1.10) 2.53 I 1  rn 0.6 0.8 
Na20 0.11 (0.07) 0.11 Chr 0.4 0.5 
K2O 0.03 (0.01 0.02 
P205 2.06(0.60) 2.04 Ratios uncorr corr  
Ni 0.20 (0.13) 0.47 Fet/Si 0.226 0.344 
S 0.69 (0.26) 0.96 Mg/Si 0.226 0.344 
Tot a1 102.17 100.13 A1 /Si 0.316 0.340 
FeO t 7.80 9.65 Ca/Si 0.075 0.083 
Fe(su1) 1.23 1.68 Mn/Fe 0.024 0.029 
Fe (met 2.24 6.16 Fe,tot/Si 0.371 0.704 
t C a l c u l a t e d  based on norms o f  me ta l ,  t r o i l i t e  and s i l i c a t e s  
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0.03 - 0.21 
1.14 0.74 1.01 
0.07 4.78 14.80 

64.23 56.95 48.50 
1.04 1.75 0.59 

29.73 32.1 30.73 
1.96 2.29 0.70 
1.28 0.74 2.41 - - - 
99.48 99.42 98.95 

- - - 
52.0 52.16 52.74 
0.0 0.21 0.05 
0.08 0.10 0.01 - - - 

43.71 40.92 36.15 
3.19 5.53 9.63 
1.02 0.63 1.19 
0.01 0.06 0.05 

100.01 99.61 99.82 

- 
98.76 - 
0.02 - 
0.58 
0. 02 - - 

99.38 


