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Introduction: Chondrules in polished thin sections

(pts) of Saratov (L4) have been studied using a

scanning electron microscope (SEM) and optical

microscopy.  The most detailed work so far [1]

examined and imaged almost all chondrules in a single

pts, namely 370  > 100 microns.  The size, sorting,

packing, shape, mineralogy and textures mapped in

that study are now being compared with the results for

the same parameters for fewer chondrules from the

original pts, and from a second pts from the same

meteorite.  We are trying to determine what number of

chondrules larger than a certain size needs to be

examined so that the results are similar to those

obtained when all chondrules are studied.  In this

exercise we are using and testing a new chondrule

classification scheme derived during [1].  Additionally

we are extending the use of the scheme to meteorites

other than Saratov, and looking to make modest

changes to it. The scheme should be generally

applicable to all ordinary chondrites with well

preserved chondrules (i.e. grades 3 and 4) and at least

partially applicable or extendible to all chondrites.

Background:  Templates to organize detailed

textural and mineralogical observations on chondrules

are lacking. Currently employed descriptive schemes

place chondrules in a few categories that derive from

their obvious features, or their chemistry. They obscure

relevant data that may be critical to understanding

chondrule petrology and provenance. The scheme we

use employs simple designations of chondrule type

based on the relative size, shape and disposition of

contained minerals, and discriminates among different

textural types far better than currently accepted

classifications. Identification and study of similar,

texturally well characterized chondrules, in the same or

in different meteorites, should provide a better basis for

chemical and isotopic work on their history and origin.

The type of chondrules in any chondrite may provide a

basis for its classification over and above its chemistry

and grade.

Methods: We use back-scatter electron (BSE)

images to create digital photomosaics and records of

individual chondrules. The mosaics are overlain with a

grid system to locate all chondrules mapped or studied.

All major mineral phases are described using a simple

mineralogical-textural classification scheme and easy-

to-use illustrated classification flow charts. Major

phases are also studied with energy dispersive

spectrometry (EDS) and cathodoluminescence (CL)

[1,2].

Classification Scheme: The classification scheme

uses textural terms that have no particular genetic

implications. It is product based. All chondrules and

phases in them can be classified as megacrystic (M),

macrocrystic (m), microcrystic (µ) or combinations of

these, depending on relative crystal sizes and

abundance. The nature of the mesostasis is also noted.

Each phase receives a textural tag identifying it as

equant (q), elongate (l), angular (a), or rounded (r).

New qualifiers to indicate zonation (z) and reaction

rims or overgrowths (o) are being considered.   Under

this scheme, for example two porphyritic olivine (O)

pyroxene (P) chondrules (POP) have the distinctive

d e s i g n a t i o n s :  m O q a / µ P l a / m e s o ;

mOla,mPqr/µPla/meso, respectively. The former

consists of macrocrysts of equant angular olivine and

microcrysts of elongate angular pyroxene plus

mesostasis. The latter contains macrocrysts of elongate

angular olivine, macrocrysts of equant rounded

pyroxene, and microcrysts of elongate angular

pyroxene, plus mesostasis.

Some Results and Observations:  Chondrules in

the first pts had phase mineralogy and chemistry

consistent with Saratov’s L4 classification [2]. The

mean chondrule diameter was 0.7 mm, ranging from

0.15 to 2.44 mm. Nearly 50% were considered

fragments that probably were broken prior to being

recycled into their host. Some may have been

fragmented during host compaction. The chondrite

resembles a sedimentary terrestrial breccia, with

weakly compacted and poorly sorted chondrule

components  as  c las ts .  T he  m o st abundant

mineralogical-textural chondrule types were:  Mm

dominated by O;  M characterized by O and P; mqa

dominated by O; mqr and mqaµ mostly with P. Sixteen

major chondrule types were recognized, each with the

possibility of four subgroups dominated by O, OP, P,

or PO.  These are summarized in a frequency

histogram along with flow charts showing their

derivation.

Summary: In such a complicated rock, the new

chondrule classifica tio n  scheme successfully

discriminates among those that would be grouped

together by  current schemes (using POP, BO, PO, PP,

RP etc., cf. [3]). This is confirmed by studies of the

second pts and in preliminary investigation of other

chondrites.  Given the poorly sorted nature of the

meteorite, it is likely that a large number of chondrules

need to be studied in any pts to gain a summary of its

chondrule variety and content, and our attempts to look

at fewer chondrules may be inadequate. We are
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encouraged by evidence [4] that chondrules in even a

small volume of a chondrite may have very different

ages, and hope they may be distinguished by their

mineralogy and textures.
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