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Introduc~ion: The testures of chondrules are influenced by 
the number of nuclei in the melt (1,2), which is controlled within a 
narrow temperacure range by bulk conposftion (3). In the experiments 

, below we have shown that texture is a direct function of heterogeneous 
nucleation, as influenced by bulk composition and the duration of 
heating tine, which affect the apparent liquidus of the melt. 
Es~erLmental Technioue: Flat charges were made (Shanahan, 1987 

-personal conmunication) in an attempt to produce textures close to 
those of natural chondrules by avoiding gravitational settling. A Zmm 
diameter loop was made from Pt wire which has been flattened. This 
allows the thin pellet that rests on the loop to form a flat charge 
during melting. A range of Type I and 11 (4) chcmdrt.de compositions 
(G-A) were produced by mixing Mg-and Fe-rich,compositions, as 
shown in fig.1 . Heating tines of 30 and 12 minutes were used for an 
initial tenperature of 1556°C. The charges were cooled at 500°C/hr and 
quenched from llOOeC. The results are shown in fig.1. 
Efzect of Bulk Connosition: The most ferroan charge, A,was superheated 
and forned glass (Fig.2a). With composition By at the same time and 
-temperature conditions, a barred texture is forned (Fig.2b). In charge 
By the partially rinmed barred olivine and the snall barred crystal to 
the left indicate that only two nuclei remained after initial heating. 
Charges C and F (Fig.Ze,d) represent .porphyritic and granular textures. 

. With increasing MgO, the liquidus is raised so that more nuclei remain 
after heating. For charge C just enough nuclei remain to allow growth 
of relatively large crystals, yielding a (micro) porphyritic texture. 
Too many nuclei remain for large crystal growth in charge F so that a 
granular texture is produced. Liquidus' temperatures were talculated . 
( 5 )  and corrected 20°C by reference to the actual liquidi determined . 
experimentally for the ferroan compositions (Fig.3). The textures -. 
produced are as predicted on the basis of differences between initial 
and liquidus tenperatures (2,6). 
Effect af Heatinq Tine: In the 12 min. experiments, the almost classic 
barred teszure of composition B becomes transitional to porphyritic 
texture (Fig.4a). With shorter heating time, fewer nuclei are 
destroyed, producing a more complex texture. Figure 4b represents 
composition C heated only 12 minutes before cooling. Although it 
contains some coarse grains, it is generally granular, because more 
nuclei survived. With shorter heating times it is easier to generate 
granular at the expense of other textures. 
Conclusion: Recent studies have suggested that nost chondrules have - 
formed under a narrow range of initial temperatures and cooling 
rates(2,6). We ha-re shown that the range of chondrule testures can be 
forned with fioed conditions, as the number of nuclei'is contiollel bp 
the dLfferecc+ between initial and liquidus tezperatures. With heating 
times shorrer than 30 minutes, so many nuclei are left that barred and 
pozFh..-~ -,,-,,c -- olivine become harder to produce. 
RET&?.ESCZS: (11 Lofgren and Russell (1986) GCX 50. [2] Radonsky and 
Hexins (1987) LPSC XVIII. [3] Tsuchiyana et al. (1980) EPSL 48. 
[4] McSueen (1977) SAO Report [ 5 ]  Herzberg (1979) GCX 43. (61 Hewins, 
tfets. and Earlv Solar Svstem in Kerridge and Na~ziews, eds. In Press. ----- 
Finure Cautions: Fig. 1 Bulk compositions A-G. 
Fin. 2 iieaced for 30 minutes at 1556"C, cooled at 500°/hr. (a)- 
(dj compositions A,B,C,F. 
Fig. 3 Corrected calculated liquidus temperatures of charges and 
testures. 
Fig. 4 Heated for 12 ninutes, ( a )  and (b) correspond to Fig. 2 
( b )  and (c), respectively. 
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