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Petrography of the Baszkowka chondrite
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The Baszkowka chondrite comprises chondrules, individual crystals of olivine, xenomorphic concentrations of kamacite and troilite, ma-
trix and pores up to 3.0 mm in diameter; porosity reaches 20% by volume. Measurements of 697 chondrules in an area of 250 m? enabled
distinction of three populations. The chondrules and olivine crystals have been sintered at high temperatures. Six structural types show-
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rived from an early phase of protoplanet formation.

ing transitions between porphyritic and granular structures have been discriminated. Rims showing a similar diversity surround about
10% of chondrules. The composition and structure of the chondrules suggest a source from the nebular dust disk around the Sun. The
abudance of voids and their relatively large size and a lack of fissures, indicate a small size of the host body, which must have been de-
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INTRODUCTION

Petrographic studies were based on microscopic observa-
tions of polished thin sections in transmitted and reflected light,
and of polished sections in reflected light. In addition, X-ray
diffraction and microprobe analyses previously published
(Borucki and Stepniewski, 2001) were taken into consider-
ation.

The Baszkoéwka chondrite consists of similarly sized
automorphic and xenomorphic components showing a chaotic
arrangement, numerous pores having a range of size and ar-
rangement similar to those of the remaining chondrite
components.

These components include automorphic individual crystals
of olivine, automorphic chondrules, parautomorphic fragments
of chondrules, xenomorphic fragments of kamacite and troilite,
and small amounts of matrix. A preliminary petrographic de-
scription of this chondrite was published in 1998
(Siemiatkowski, 1998; Stepniewski et al., 1998a, b).

CHONDRITE STRUCTURE

Apart from large its porosity, the most characteristic feature
of this meteorite is numerous spherical and ellipsoidal chon-
drules (PI. I, Figs. 1 and 2). The diameter of complete and
fragmental chondrules varies from 0.04 to 3.0 mm. Systematic
measurements were taken on polished sections within a se-
lected area of 250 mm?. Wholly preserved chondrules make up
from 30 to 50% of the whole area examined (Table 1). In the
Baszkowka meteorite 697 chondrules varying from 0.04 to
2.46 mm in size were found (PI. I1). Within 10 measured areas
of 25 mm? each, the number of chondrules ranged from 45 to
92. The reliability of such measurements on thin sections was
discussed on the basis of the two meteorites Bjurbdle (L4) and
Chainpur (LL3) by Hughes in 1978. As mentioned before, the
chondrules are spheroidal and ellipsoidal. Their size was deter-
mined by measuring average diameters in circular sections, and
minimal and maximal diameters in elliptical sections. Spheroi-
dal chondrules constitute 60% of the total number. The histo-
gram shows the diameter of spheroidal chondrules and the
major diameter of elliptical ones (Figs. 1A, B).
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Table 1
Planimetric analysis of polished section Baszkéwka (B-1)
Appearance Mineral Number of measuring points From-to
10000 | 2000 | 2000 | 2000 | 2000 2000

troilite 6.10 6.1 7.5 6.9 5.6 4.1 4.1-75

. . kamacite 2.63 2.8 2.1 3.4 2.0 2.9 2.0-34

Individual concentrations | chromite 0.28 03 02 03 01 0.3 0.1-0.3
silicates and voids 87.34 | 81.9 87.2 86.8 89.2 90.9 81.9-99.0

troilite 0.46 1.4 0.5 trace 0.3 0.2 trace-1.4

. . kamacite 0.23 0.5 - 0.1 0.5 - 0.0-0.5
Inclusions in chondrules | spine| 013 | 02 - 0.3 0.0 0.2 trace—0.3
silicate 2.84 6.5 2.3 2.2 1.7 1.7 1.7-6.5

Total 100.01 | 99.7 99.8 | 100.0 | 99.4 100.3 -

Area 400 mm?, measuring lines every 2 mm, stage interval 0.2 mm

Histograms show three populations: small chondrules are
0.04-0.29 mm in diameter, their total number being 336, me-
dium ones range from 0.30-1.00 mm and number 323, and
large ones range from 1.00-2.46 mm and number 39. The
last-mentioned lie outside the histogram. These results are con-
sistent with earlier published ones (Heide and Wilotzka, 1994).

Composite chondrules whose proportion exceeds 10%
were also found too. These form adhering aggregates or
interpenetrating clusters. This feature is shown by fine-grained
chondrules of similar mineralogical composition, no larger
than surrounding homogenous chondrules. A common rim
usually envelops aggregates. In addition, aggregates may be
completely surrounded by a larger chondrule generally of very
different mineralogical composition. A comparable example is
the L3 chondrite Y-74191 (Kitamura and Watanabe, 1985).
Some elliptical chondrules in Baszkwka were formed by com-
bining two spherical chondrules of the same mineralogical
composition, yet in a fused state (protochondrules, chondrule
precursors).

The surface of chondrules may be smooth or rough (PI. 111,
Figs. 1-4). There are many surface types. Most of the chon-
drules show a granular surface, and consist of separate, mostly
automorphic crystals of olivine and pyroxene. The crystals
make up chondrules or surrounding rims. These minerals form
thin rims or crust of individual crystal thickness. Some chon-
drules reveal abraded surfaces similar to those described by
Kitamura and Watanabe (1985). This is seen especially in
chondrules that contain non-fused crystals protruding out of
their surface. Small protochondrules may adhere to chondrules
forming composite chondrules (PI. 1V, Figs. 1-4) similar to
those found in the Antarctic chondrite ALH-77015 (Nagahara,
1983a, b). The adherence results from a high surface tension of
silicate or aluminosilicate alloy. No reaction between chon-
drule minerals was noted. Chondrules particularly small ones,
may show indented surfaces (PI. 111, Figs. 3 and 4).

Fragments of chondrules with preserved portions of outer
surfaces are numerous and easily identified (PI. IV, Fig. 1).
They reveal structures and mineral composition similar to those
of neighbouring complete chondrules. The average and maxi-
mum sizes of chondrule fragments reach those of the complete
chondrules, suggesting that the biggest fragments derive from
yet larger chondrules, accreted to the chondrite after fragmen-
tation. As these fragments make up about 30% (by volume) of
chondrite, this process was very effective. No reactions or
phase transitions were observed between minerals of adjacent
chondrules or fragments.

The next chondrite constituent comprises separate olivine
crystals of automorphic or panautomorphic shape, commonly
with overgrowing epitaxial rims (Pl. V, Figs. 2a and b). This
feature distinguishes them from olivines of similar composition
infilling the inner parts of chondrules (PI. V, Figs. 1a, 2a
and b). Similar individual olivines were observed in the
Benghazi meteorite (Zelazniewicz, 1987).

Chondrules and their fragments, and individual olivine
crystals of the Baszkowka meteorite are slightly welded to one
another as a result of sintering at high temperatures (corre-
sponding at least to the melting point of feldspars).

Among the essential meteorite constituents (and simulta-
neously of its cement) are xenomorphic aggregates of troilite,
kamacite and chromite; the amount of troilite is double that of
kamacite (Table 1). Troilite contains tiny inclusions of
xenomorphic chalcopyrite. Aggregates of these fusible constit-
uents vary in size, reaching 1.4 mm. These adjoin chondrites
and their fragments, as well as individual olivine crystals.
These aggregates contain tiny ingrained automorphic olivine
crystals of the same composition as those in chondrules
(Borucki and Stepniewski, 2001). Concentrations of kamacite
and troilite make about 10% of meteorite by volume; the high
bulk density of these minerals makes their mass fraction higher,
and highlights the low bulk density of the whole meteorite, of



Petrography of the Baszkéwka chondrite 265

PLATE |

1. Part of polished thin section B-10 encompassing areas: 3, 4, 12, 13, 21, 22, 30 and 31 marked in Table 2; scale bar 1 mm. 2. Part of thin section (B1n) of
chondrite filled with coloured resin, showing preserved primary meteorite voids; scale bar 1 mm



PLATE Il

Scanned image (definition 600 x 600) of polished thin section, showing selected areas and numbers for statistical studies
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PLATE 11

1. Natural fracture of chondrite with distinct chondrules and irregular voids; rusty speckles are coatings of iron hydroxides derived from terrestrial weath-
ering of kamacite and troilite; scale bar 1 mm. 2. A typical chondrite fragment with distinct black voids; scale bar 1 mm. 3. Different types of chondrules
and their fragments; in the centre an indented chondrule; a thin section (B10) of chondrite filled with coloured resin; scale bar 0.5 mm. 4. Part of photo
from Figure 3; scale bar 0.25 mm
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PLATE IV

1. Different types of chondrules and their fragments; polished thin section B-10, area 16, chondrules: 4, 28, 33 and 34; scale bar 0.5 mm. 2. A porphyritic
olivine chondrule with a rim abundant in opaque minerals; polished thin section B-10, area 14, chondrules: 1, 14 and 27; scale bar 0.5 mm. 3. A large oliv-
ine chondrule with a rim and adhering small chondrules; polished thin section B-10, area 16, chondrules: 1, 21, 22 and 23; scale bar 0.5 mm. 4. A large ol-
ivine chondrule with adhering opaque mineral concentrations; polished thin section B-10, chondrule 1; scale bar 0.5 mm
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PLATE V

la. Different types of chondrules; in the center a sibling porphyric chondrule with a large automorphic olivine crystal; polished thin section B-10, area 11,
chondrules 28 and 29; scale bar 0.25 mm. 1b. As above, crossed nicols. 2a. An individual automorphic olivine with an epitaxial rim; polished thin section
B-10, area 3, chondrule 15, and olivine; scale bar 0.25 mm. 2b. As above, crossed nicols
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PLATE VI

la. A sectorial porphyritic chondrule with a twinned pyroxene; polished thin section B-10, area 26, chondrule 1; scale bar 0.5 mm. 1b. As above, crossed
nicols. 2a. A poikilitic pyroxene-olivine chondrule among fragments of different chondrule types; polished thin section B-10, area 17, chondrules: 1, 11
and 28; scale bar 0.5 mm. 2b. As above, crossed nicols
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PLATE VII

1a. A porphyritic olivine chondrule with feldspar mesostasis; showing contractional fissures; polished thin section B-10, area 14, chondrule 26; scale bar
0.01 mm. 1b. As above, crossed nicols. 2. A laminar olivine chondrule with abundant mesostasis composed of pyroxene, feldspar and chromite polished
section B-2, reflected light; scale bar 0.1 mm. 3. A fragment of photo from Figure 2; olivine — dark, Ca-pyroxene — light, chromite — gray; scale bar

0.01 mm
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PLATE VIII

la. A fine-grained composite olivine-pyroxene chondrule with a large olivine, coated with a rim with abundant troilite; polished thin section B-10, area
12, chondrules 20 and 37; scale bar 0.25 mm. 1b. As above, crossed nicols. 2. Different types of chondrules; in the centre a composite chromite-feldspar
chondrule 0.25 mm in diameter; polished thin section B-10, area 11, chondrules: 34, 32, and partially 3; scale bar 0.25 mm. 3. A composite chromite-feld-

spar chondrule; a fragment of photo from Fig. 2; scale bar 0.25 mm
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PLATE IX

1. Chondrules with rims abundant in kamacite and troilite; nearby a large concentration of troilite (yellow) and kamacite (white); polished thin section
B-10, area 16, chondrule 1, and area 6, chondrule 1 (bottom left); scale bar 1 mm. 2. A chondrule with troilite (yellow) and kamacite (white) surrounded
with a rim enriched in troilite; polished thin section B2Ww; reflected light; scale bar 1 mm. 3a. A sectorial porphyritic chondrule with a rim abundant in
troilite; polished thin section B-10, area 11, chondrule 2; reflected light; scale bar 0.25 mm. 3b. As above, crossed nicols
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Fig. 1. Histograms showing average sizes of chondrules from the Baszkéwka meteorite

A —for 659 chondrules varying from 0.04 to 1 mmin size, 0.01 mm intervals; B — for 696 chondrules varying from 0.04 to 2 mm in size, 0.02 mm intervals

2.9 g/cm®. In one thin section, a small amount of matrix was
found. It comprises tiny fragmented crystals of silicates (oliv-
ine and pyroxene), troilite and kamacite, locally associated with
native copper and scarce void space.

Pores between chondrite ingredients vary from 0.01 to 3
mm in size and, play an important role. Most of these pores are
elongated and chaoticically aligned (PI. I1I, Figs. 1-4). The
walls of these voids show small, usually automorphic silicate
crystals; most of these walls are the same as the chondrule sur-
faces mentioned above. Other authors (Horii et al., 1990) de-
scribe similar structures. The Vatican collection also includes L
type meteorites of low bulk density (Consolmagno and Britt,
1998). Flynn et al. (1999) described similar porous meteorites,
including Bjurbéle, Saratov, Mt. Tazerzait and Holbook.

CHONDRULE STRUCTURE

Chondrule internal structure, including the size and
aligment of crystals and texture, vary. Each chondrule shows
individual features (PI. I, Figs. 3 and 4). Nonetheless, there
are some constraints to this variety. First, chondrites consist
only of several minerals (olivine, orthopyroxene, clino-
pyroxene, feldspars, troilite, kamacite and chromite), second;
second, the chondrule size determine the sizes of crystals.

Chondrule structures have aroused interest among re-
searchers since the first descriptions were made by Sorby in
1864 and 1877, with more detailed work by Tschermak (1885),
and numerous publications by Japanese and American petrolo-
gists on chondrites found in Antarctic ice-sheets. The results of
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Fig. 2. Part of a diffraction pattern for silicate phases from the Baszk6wka meteorite with dy3 = 2.7772 A (olivine)

The positions of planes d;3, for synthetic fayalite (2Q 36.87), Fe-forsterite (2Q 37.74) and synthetic forsterite (2Q 37.58) are marked; CoKa ray was used,;
black line — Ka, grey line — Ka1l (the analysis was made at the Institute of Geologic Sciences, Wroctaw University)

these studies were published in special issues of the National
Institute of Polar Research, Smithsonian Contribution to As-
trophysics, and other publications. The scope of interest also
includes meteorites which falled in the Poland’s area.

As a result of these studies, six structural types of chon-
drules have been distinguished. They are as follows: laminar,
radial, porphyric, granular, fine-grained, and others (Gooding
and Keil, 1981; Nagahara, 1981; Wasson, 1993).

1. Lamella or “barred” (BO) chondrules consist of olivine
or olivine and pyroxene, and feldspar mesostasis, commonly
with chromite or only kamacite and troilite. A distinctive fea-
ture of most olivine laminar chondrules, often encountered in
different varieties of meteorites, is of an outer crust closing
laminae (Weisberg, 1987; Stepniewski et al., 1998b, figs. 17,
18, 20 and 21).

2. Radial chondrules are formed of fine-lamella or even
needle-shaped pyroxenes. The spaces between these crystals
are filled by feldspar mesostasis with tiny Ca-rich pyroxenes
and a variable though small amount of kamacite, troilite and
chromite (PI. VI, Figs. 1a and b).

These two chondrule types (barred and radial) can be also
divided into (1) chondrules whose laminae, parallel or radial,
infill the whole object, and (2) chondrules which contain sec-

tors of different orientation of parallel and radial laminae.
These structures have been commonly described in chondrites
(Manecki, 1972; Weisberg, 1987), and are the main reason
why these chondrules were assigned to the same type, in the
statistical analysis.

3. Porphyritic chondrules (relative to terrestrial and lunar
volcanic rocks) are made of large crystals of olivine and/or
pyroxene, and a variable fine-grained (mesostasis). This
mesostasis consists of feldspar and monoclinic pyroxenes with
a considerable amount of calcium and a variable amount of
chromite, kamacite and troilite; chromite is more abundant
than phosphate (whitlockite) (Borucki and Stepniewski, 2001).
The mesostasis, composed of very fine-grained crystals with
an admixture of opaque minerals, is black in transmitted light
(PI. V11, Figs. 1aand b). Individual crystals can be identified in
reflected light images at high magnifications.

4. Granular chondrules consist of olivine and/or pyroxene
crystals of the same size with little mesostasis. Like other types,
these chondrules can contain variable amounts of kamacite,
troilite and chromite. Some reveal poikilitic structure (PI. VI,
Figs. 2a and b) as found in other meteorites (Nagahara, 1983a;
Scott and Taylor, 1983).
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Table 3
Comparison of results in different areas (fields)
Number of area From-to Total
Type 2+12+20 12+13+14 | 15+16+17

n % n % n % % n %

1 | px 9 4.2 9 4.4 8 4.2 4.2-4.4 27 3.9

L 2 | px+ol 1 0.5 0 0.0 7 3.7 0.3-3.7 8 1.1
3 ol 4 1.9 1 0.5 2 1.1 0.5-1.9 8 1.1
4 | ol 10 4.7 29 14.1 37 19.7 4.7-19.7 82 11.8
P 5 | ol+px 26 12.1 21 10.2 23 12.2 | 10.2-12.2 82 11.8
6 px 2 0.9 4 1.9 2 1.1 0.9-1.9 8 1.1

7 o 8 | 37| 18 | 87 | 16 | 85| 3.7-87 56 | g
8 | ol+r 12 5.6 0 0.0 4 2.1 0.0-5.6 16 23
d 9 | ol+px 57 26.6 34 16.5 31 16.5 | 16.5-26.6 121 172
10 4 1.9 9 4.4 2 1.1 1.1-4.4 18 26

11 | PX 14 6.5 | 10 4.8 7 37 | 3.7-65 52 :

(ol+px)p

12 | ol 1 0.5 1 0.5 4 21 | 05-21 9 1.3
13 | ol+px 44 20.6 53 25.7 43 22,9 | 20.6-25.7 169 24.2
D 14 krypto 0 0.0 5 2.4 0 0.0 0.0-2.4 5 0.7
15 o 11 5.1 7 3.4 0 0.0 0.0-5.1 18 2.6

| 16 | other 1 | 51 5 2.4 2 1.1 1.1-5.1 18 26
Total 214 | 99.9 | 206 | 99.9 | 188 | 100 605 697 | 100

px — piroxene, ol — olivine, p — poikilite, r — opaque minerals, krypto — cryptocrystalline; other explana-

tions see Table 2

5. Fine-grained chondrules, like their cryptocrystalline
equivalents, contain minerals hard to identify optically (PI.
VIII, Figs. 1 and 2).

6. Chondrules that do not fall into this classification are
scarce. They includes chondrules composed primarily of feld-
spar with an admixture of chromite, or chromite chondrules
with scarce feldspar mesostasis (PI. V111, Figs. 2 and 3), similar
to those described by Ramdohr (1967, 1973) and Krot et al.
(1993).

This division is arbitrary, especially when it comes to dis-
criminating porphyritic chondrules with scarce mesostasis, and
equigranular ones with a large amount of mesostasis; there are
transitional forms between porphyritic and granular structures.

Each structural type has been further divided taking into ac-
count the presence of the main silicates (olivine and pyroxene)
and opaque minerals (kamacite, troilite and chromite). This di-
vision enabled the distinction of 16 chondrule types: calcula-
tion has been made of their percentage concentrations in the
Baszkowka chondrite. These were established on a polished
thin section (B-10), in which 10 squares of 5 by 5 mm (25 mm?)
were selected. In these 10 areas, totalling 250 mm?, 463 single
chondrules and 87 aggregates of interpenetrating chondrules
(including 34 sibling chondrules) were found. This enabled
measurement and classification of 697 chondrules. These were
counted in each area, starting with the largest. The observations
were carried out simultaneously using two microscopes, using
reflected and transmitting light respectively. Examinations in

reflected light are especially useful for determining very
fine-grained mesostasis, opaque in transmitting light. These
studies indicated that more than half of the chondrules contain
variable amounts (or at least traces) of troilite, kamacite and
chromite. The results are presented in Table 2. Differences in
the number of particular chondrule types in consecutive areas
are distinct enough, but distributed chaotically, as indicated by
calculations shown in Table 3. Comparison with studies of
structural types in other chondrites is shown in Table 4. Chon-
drules from the Baszkdwka meteorite are similar to those de-
scribed by Sobotovich and Semenenko (1984), whereas the
frequency of chondrule occurrence per surface unit is similar to
that in carbonaceous chondrites described by Baryshnikova et
al. (1991). These results differ from data derived from
chondrites of higher petrographic types.

CHONDRULE RIMS

Rims which in composition and structure show a similar di-
versity to the chondrules themselves surround some of the
chondrules in the Baszkowka meteorite. Such phenomena have
been observed in other chondrites (Rubin and Krot, 1996). In
microscopic thin sections about 10% of such chondrules were
noted (PI. IV, Fig. 2; PI. IV, Figs. 3and 4; PI. IX, Figs. 1, 2, 3a
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Table 4
Percentage content comparison of structural chondrule types in different meteorites
Bishunpur ALH Krymka Krymka Kainasaz Different 12 Baszkowka
Descrintion of Hallingeberg 77015 Andreevka
the lines Saratov Saratov
Tennasilim Carev
Elenovka
Type L3+ L4 L3 L3+L4+L5 L3 co H+L=LL L5
of chondrite
Number 528 108 627 422 536 1674 697
of chondrules
Area of section ? ? 1290 mm? 650 mm? 132 mm? ? 250 mm?
Frequency per about 131
100 mm? per section ? 48 65 406 140 279
Porphyric 82% 52.7% 41.4% 39% 11.6% 81% 24.7%
Bar 3% 9.2% 2.3% 2% 5.6% 4% 2.3%
Radial 9% 12% 8.6% 6% 0.0% % 3.9%
Granular 2% 19.4% 35.6% 465% 77.6% 3% 37.7%
Fine-grained 3% 5.5% 12.1% 7% 3.6% 5% 28.8%
Others 1% 0% 0% 0% 1.5% 0% 2.6%
Gooding and | Nagahara Sobotovich and Sobotovich and Baryshnikova Wasson Siemigtkowski
Author Keil(1981) (1981) Semenenko (1984) | Semenenko (1984) | etal. (1991) (1993) (this issue)

and b). Of the rims mentioned, numerous types revealing a sim-
ilar diversity to chondrules can be identified:

1. Rims concordantly overgrowing chondrule minerals are
enriched primarily with small inclusions of fusible constitu-
ents, i.e. kamacite, troilite, chromite and feldspars.

2. Fine-grained rims of composition similar to that of chon-
drule mesostasis.

3. Rims showing an abundance of troilite, kamacite and
chromite; see Metzler and Bischoff (1996).

4. Rims forming more porphyric structures than the centre
of chondrule, i.e. those showing more mesostasis.

5. Fine-grained rims of composition different that of the en-
closed to chondrule, for example, a pyroxene chondrule with
an olivine rim (Stepniewski et al., 1998b, figs. 19 and 20).

CONCLUSIONS

The structure of the chondrules and their surrounding ma-
trix corresponds to petrographic type “5”. This is not the effect
of thermal metamorphism, but the conditions in which the
chondrules and their fragments formed and accumulated. The
fragments show the same composition as complete chondrules.
There is a lack of feldspar and of tiny inclusions of kamacite

and troilite, which are common in the matrix of other
chondrites, indicating the unique position of the Baszkéwka
chondrite.

The considerable number of chondrule fragments and the
presence of individual olivine crystals indicates that the constit-
uents of the Baszkdwka meteorite, prior to accretion of host
chondrite, were subject to disintegration.

The loosely-packed chondrules and their fragments, a
nearly total lack of matrix and thermal reactions between min-
erals of contacting chondrules indicate an absence of thermal
metamorphism.

The Baszkéwka meteorite, in the proportion of preserved
chondrules, resembles chondrites of the 3rd petrographic type,
for example Bjurbdle and Saratov, and carbonaceous meteor-
ites (Hughes, 1978; Baryshnikova et al., 1991).

The olivines (Fig. 2), and Ca-depleted pyroxenes and
clinopyroxenes, show equilibrium crystallisation and indicate
assignation of this meteorite to equilibrium chondrites of group
L. Points in the fayalite-forsterite diagram (Fig. 3) for mineral
pairs occurring in one chondrule, and pure olivine and pyroxene
chondrules correspond with meteorites assigned to group L.
These occur close to the main chondrite trend characteristic for
chondrites (Yanai and Koijma, 1991) and to heavier ordinary
chondrites (OC) selected from the list published in Meteoritical
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Bulletin No. 79 (Grossman and Score, 1996), No. 82 (Grossman,
1998), and from Roosevelt Country (Scott et al., 1986).

The mesostasis in the most typical chondrules corresponds
to the A5 area distinguished by Sears et al. (1992 fide Huang
and Sears, 1997; 1995). The results obtained confirm the high
petrographic degree of this meteorite.

A diversity of structure and mineralogical composition, the
presence of rims, sibling chondrules and interpenetrating clus-
ters, as well as different amounts of kamacite, troilite and chro-
mite and considerable differences in chondrule size indicate
that the source of minerals for the chondrules must have been a
nebula of dust around the Sun, not a protoplanet formed and af-
fected by differentiation (Boss, 1996; Hood and Kring, 1996).
The abundant and substantial voids and the great number of
complete chondrules and large fragments, as well as a lack of
fissures in the chondrite, indicate the small size of parent body.
Contractional fissures only are present in olivines (PI. VII,
Figs. 1a and b). The structure of the chondrite and its low bulk
density highlight the uniqueness of the Baszkdwka meteorite,
though it is similar to other meteorites, including Bjurbdle,
Islafegh, Holbrook, Mt. Tazerzait, Saratov (Flynn et al., 1999)
and to some Antarctic meteorites (Matsui et al., 1980).

The parent body of the Baszkowka meteorite must have
been derived from an early stage of protoplanet formation, in
the course of which no thermal metamorphism and brecciation
occurred. This is the main reason why the porosity (and low
bulk density) of the chondrite was preserved see also Scott et
al. (1986).
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Fig. 3. The content of iron expressed in molecular percentage for olivine —
Fe,SiO, (fayalite) and FeSiO; (ferrosilite), and Ca-depleted pyroxene in
equilibrium chondrites

1 — chondrite group LL; 2 — chondrite group L; 3 — chondrite group H
(according to Scott et al., 1986; Grossman and Score, 1996; Grossman,
1998); 4 — chondrite group L, Baszkowka (Fa/Fs): 4(1) — 25.3/22.4, 4(2)
— 25.8/23.2, 4(3) — 23.1/18.4, 4(4) — 26.0/20.1, 4(5) — 24.2/20.8; 5 —
Fa-Fs correlation in chondrites after Yanai and Koijma (1991)
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