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We report here the results of new INA analyses of Acapulco bulk samples and of several other Acapulcoites. 
Variations in the bulk chemical composition of Acapulco samples are primarily the result of large differences in 
modal phosphate and chromite contents and, to a lesser degree, in variable sulfide and metal fractions. Elements 
contained in plagioclase are uniformly distributed. The constant and approximately chondritic K content in all 
samples analysed excludes loss or gain of partial melts. Variations in the bulk chemistry of Acapulcoites mimic 
those in individual Acapulco samples. An average Acapulcoite composition derived from these data shows that 
Acapulcoites form a separate group of chondritic meteorites unrelated to other chondrite groups. Acapulcoites 
have slightly lower Fe and K and higher Mn, Se and Zn contents than H-chondrites. It appears in the light of 
several new groups of chondritic meteorites (Acapulcoites, Rumurutiites etc.) that the large fraction of ordinary 
chondrites among recovered meteorites does not reflect a high or- chondrite abundance in the asteroidal belt, 
but indicates recent break-ups of arm chondrite parent bodies. 
On the basis of 6 new analyses of Acapulco bulk samples we define a new average Acapulco composition (table 1). 
The results of the analyses of individual Acapulco samples are graphically shown in Fig. 1, where all data are 
normalized to average H-chondrites [I]. Samples are arranged according to size. Analyses of [2] are shown for 
comparison, older analyses from this lab are marked by AP-A and AP-B [3]. Full bars represent an average of all 
analyses except [2]. Fig. 1 shows higher Mn and Se and lower Fe and K contents in Acapulco compared to H- 
chondrites. Refractory elements, represented by Sc, and Na, primarily contained in plagioclase, are on the H- 
chondrite abundance level, while K, almost exclusively sited in plagioclase, is distinctly lower than in H- 
chondrites. The uniform K-content in all Acapulco samples excludes major mobilisation of partial melts so 
prominent in Lodranites [4]. The large variability of La reflects large variations in modal phosphate contents. This 
is supported by similar variations in U and the absence of corresponding enrichments in Th which is, unlike U, 
not enriched in apatite. The surprisingly large variations in Cr do not allow to define a precise Cr-content for 
Acapulco. Sulfides, represented by Se, are also rather inhomogeneously distributed (Fig. 1). The elemental pattern 
in Acapulco is consistent with a large degree of melting and local crystal accumulation of chromite and phosphate. 
The absence of incompatible element variations (K and Th) and the constant, uniform and chondritic plagioclase 
content indicate a closed system behaviour except for gains of phosphate which is so obvious in most Acapulco 
samples. 
Similar variations as those of individual Acapulco samples are found in Acapulcoites (see table 1). ALHA 81261 
which is probably paired with ALHA 77081 [5,6] is compositionally very similar to average Acapulco. Monument 
Draw is somewhat different and may have lost a small fraction of a partial melt judgtng from the low K-content 
and abundant metal-sulfide veins. ALHA 81187 has obviously suffered a large degree of partial melting which 
caused a major loss of K and a slight depletion in LREE. This meteorite differs from all other Acapulcoites. In 
addition, ALHA 81187 is more reduced (Fa 3-4) and has a slightly Werent oxygen isotope composition than 
other Acapulcoites. For these reasons ALHA 81 187 is not considered in the calculation of the average Acapulcoite 
composition. The bulk composition of Acapulcoites (AC) is compared to other types of chondritic meteorites in 
Figs. 2-4 (Chondnte data [I] except CI-data [7], CR-data [8] and solar data compilation in [7]). Chemically, 
Acapulcoites show some similarity to Rumurutiites (R) [9], although the latter meteorite group is s iMcant ly  
more oxidized. Refractory elements are at a similar abundance level as in ordinary chondntes. Moderately volatile 
elements of Acapulcoites are distinctly Merent from orhnary chondrites (Fig. 3). The Se and Zn contents are 
much higher than in ordinary chondrites while Mn and Na contents are similar. Siderophile elements are basically 
chondritic in Acapulcoites, although the bulk iron content is slightly below the chondritic value. 
Acapulcoites represent a group of chondritic meteorites with basically chondritic abundances but with unique 
characteristics that distinguish them from other groups of chondritic meteorites. The absence of chondrules and 
the equilibrated texture of Acapulcoites indicates a thermal history different from other chondrite groups. 
Acapulcoites were heated to temperatures above the solidus, and have slowly cooled to lower temperatures, 
although no apparent loss of a low temperature melt fraction is observed implying a closed system during melting. 
These data demonstrate the importance of classifications based on chemical composition. The increasing number 
of new meteorite groups with chondritic composition undermines the priviledged position of the ordinary 
chondrites. Their abundances may reflect the effects of recent collisions of a few Earth crossing asteroids but may 
not tell us anything about frequency of meteorite types in the asteroidal belt. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1564 L P S C W  

THE CHEMICAL COMPOSITION; Zipfel J. and Palme H. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 

Refractory Lihophile Elements 

Moderately Volatile Elements 

Siderophile Elements 

- 
0 - 
73 

63 60 m - 
43 40 r" 
al 20 

; 1. 0 0 - 
.al -20 E 

? 
4) 00 '9 

a0 m g - 3 0 0 n 

-20 s - 2 -" M 

8 -60 -M 0.1 
SUN CI CM CO CV CR R LL L H AC EH EL 6 m 

!i Fig.l 
6 a 
,g o Ref. [l] Wasson J.T. and Kallemeyn G.W. (1988) Phil. 
c 0 
.9 B -20 

-m Trans. R. Soc. Lond. A 325, 535-544. [2] Kallemeyn 
.- .00 

3 .a -W G.W. and Wasson J.T. (1985) Geochim. Cosmochim. 
E Acata 49, 261-270. [3] Palme H. et al. (1981) Geochim. 
2 122 

eL 1m 
Cosmochim Acta 45, 727-752. [4] Zipfel J. and Palme H. 

BD (1993) Meteoritics 28, 469. [5] Mason B. et al. (1998) 
41 Smithson. Contrib. Earth Sci. No. 28, 29-59. [6] Schultz 

0 am L. et al. (1982) Earth Planet Sci. Lett. 61, 23-31. [7] 
o Palme H. and Beer H. (1993) In: Landolt-Bornstein. 

-a 
-aM New Series Vol. W3a, 196-221. [8] Bischoff A. et al. 

AM A3 A4 A-B A S  U W  AM A3 A4 A 4  A E  K&W 
AP-A AP-B A.A A-D 1 z *P.aPs.B A.A AD , (1993) Geochim. Cosmochim. Acta 57, 1587-1603. [9] 

Schulze et al. (1994) Meteoritics, in print. 

* -*.-- 

, 

- . ..- - 
A I, 

0 N 
A AU 

Fe 

, , , , , 

..-.. 
A 

....-. - - ? - - - -  4- 
I I 


