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Introduction: Two CK chondrites from Morocco, NWA 1560 

(CK 4/5, Erfoud, 822 g) and NWA 1563 (CK 5, Hamara, 2950 g) 
were studied and are compared with the CK 4 chondrite HaH 280 
from Libya (Hammadah al Hamra, 26,5 kg) [1]. Large differences 
exist between CK 3 chondrites (e.g., NWA 1559, [2]) and the more 
equilibrated types CK 4–5 [3]. Here we try to show some common 
and different features of some CK4–5 chondrites. The slices of both 
NWA meteorites were studied by SEM and EMP at the NHM in 
Vienna. 

Results and discussion: Both meteorites, NWA 1560 and NWA 
1563, have well developed BO, PO and BPO chondrules (diameters 
ranging from 0.5 to 2 mm, not elongated, but often with asymmetric 
rims), olivine crystals with various kinds of rims and fine-grained 
matrix (grain size 40-120 µm). Matrix constituents are predomi-
nantly olivine, minor low-Ca pyroxene and plagioclase (up to 120 
µm in NWA 1563, 50-100 µm in NWA 1560). Magnetite (with 
ilmenite exsolution lamellae) and rare sulfides - mainly pentlandite 
(no metal) are distributed irregularly but are often present in the rims 
around chondrules. The different types of inclusions include concen-
tric layered olivine aggregates with plagioclase and minor fassaite; 
various olivine-plagioclase intergrowths of irregular shape; coarse-
grained olivine objects consisting of large (up to 0.5 mm) single 
olivine crystals with fine-grained mesostasis and fluffy plagioclase-
diopside intergrowths. CAIs rich in hercynite were found in NWA 
1560 [3] and HaH 280 [1]. An elongated amoeboid inclusion in 
NWA 1560, 450x250 µm in diameter, consists mainly of dark green 
hercynite, plagioclase and diopside (constituting the center of the 
inclusion) and rare magnetite (with low Cr content) and ilmenite. 
One tiny grain of baddeleyite was also found. A well developed rim 
consists of a plagioclase inner layer and diopside outer layer. 

Olivines are homogeneous with mean values of Fa32.3 in NWA 
1560, Fa30 in NWA 1563 and Fa32.3 for matrix olivine in HaH 280. 
The contents of NiO and CaO in olivine are in both NWA 1560 and 
1563 in the range 0.4-0.5 wt% NiO and 0.1-0.5 wt% CaO. Pyroxene 
compositions are variable with a mean of Fs12Wo44.2 in NWA 
1560, Fs25-32Wo2-11 in NWA 1563 and Fs8.5-10.2Wo47.2–48.9 
in HaH 280. Plagioclase is heterogeneous:An77.6Or3.5 in NWA 
1560, An49Or6 and An78Or2 in NWA 1563). Magnetite - the 
dominant and characteristic opaque mineral in CK chondrites [4] - is 
Cr-rich (about 4 wt% Cr2O3) and was found in all of these meteor-
ites. According to [5] the mean diameter of plagioclase grains, the 
absence of glass, chondrule delineation and coarseness of ground-
mass grains were used to assign petrologic types 4/5 and 5 to NWA 
1560 and NWA 1563, respectively. The homogeneity of olivines 
and inhomogeneity of pyroxenes and plagioclases, the presence of 
typical fluffy inclusions and commonly layered hercynite-rich inclu-
sion are main features in the two CK chondrites HaH 280 and NWA 
1560. Therefore, we conclude that these meteorites are closely re-
lated in spite of the existence of some differences in grain size and 
delineation of chondrules.  
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