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Summary. The contribution is devoted to test to which degree major, minor and trace elements, including 

REE, as well as Sr-Nd isotopic compositions are homogenised within coherent impact melt sheets. For this case 

study, drill core samples from the Boltysh impact structure, Ukraine, were analysed using XRF, ICP-MS, TIMS, 

microprobe, and SEM techniques. Despite textural variations of the impact melt rocks, the geochemistry of the 

impact melt rocks is extremely uniform with the exception of potassium, and initial Sr isotope ratios. 

Introduction. The Boltysh circular depression (N 48"45'; W 32"IO') in the Precambrian crystalline basement 

of the Ukrainian Shield is a 25 km seized complex impact crater with a central uplift (0 = 6 km) and a 5300 m thick 

annular impact melt sheet, with a total volume of = I 0  km3 [ I ,  21. The crater shows only minute post-impact erosion 

and complete drill cores allow a three-dimensional survey of the melt sheet geochemistry. So far, the age of the 

cratering event is not precisely known, published data range from 88 k 3 Ma (WAr [3]) to 105 + 13 Ma (fission track 

[4]). The projectile was probably a stony meteorite but this assumption is based on Ni, Co, and Cr analyses, which 

show a significant interlaboratory bias, and on inconclusive Ir data [5]. The rocks of the impact melt sheet 

(tagamites) show a wide range in textural variations, which are illustrated in Fig. l a  to c (cf. [I]); the clast content is 

15 vol-%. We have investigated samples from drill cores B-50 and 8-1 1475 (Fig. I d ,  e), which are located 3.5 and 

2.25 km from the crater center, using XRF (major, minor, and trace elements), ICP-MS (REE), TIMS (Rb-Sr, Sm-Nd 

isotope systematics), microprobe (mineral chemistry), optical and electron microscopy in order to get a full set of 

consistent chemical data. Future objectives are PGE analyses for assessing the spatial distribution of the impactor's 

geochemical signature in the coherent melt sheet. 

Major, minor, and trace elements. Despite the different textures (Fig. l a  to c), major and minor elements are 

highly homogenised within the analysed about 150 m interval of the impact melt layer. The following data (in wt-%) 

are the mean of I I samples from two drill cores k laD:  Si02 69.0 f 0.9, Ti02 0.42 f 0.04, A1203 14.3 k 0.2, Fez03 

(total iron)3.3*0.2, MnO 0.04*0.01, MgO 1.3k0.2, CaO 1.89*0.09, Na20 3.6k0.2, K20 3.8k0.6,  P2050.14 k 

0.03. The variations are on the order of the analytical error aside from potassium, which is slightly enriched in the 

microcrystalline compared to the glassy matrix impact melt rocks; the K20/Na20 ratio, therefore range from 0.6 to 

1.3 (Fig. I d ,  e). Most trace elements also show a high degree of homogenization: Sc 6 k I ,  V 41 * 3, Cr 36 * 2, Co 

5 * l , N i 3 0 k 3 , C u 1 3 k 4 , Z n 3 9 ~ 3 , T h 2 6 * 3 , G a 2 1  ~ l , U 8 ~ l , Y 1 6 ~ l , Z r 2 0 0 k 1 4 , N b 1 2 ~ l , P b 2 9 ~ 2 , B a  

690 k 41, S 116 * 35, CI 109 k17, (ppm; n = I I k loD).  These data are in accordance with results by [ I ]  except that 

our values for Cr, Ni, and Co are lower by 20, 13, and 16 ppm, and, hence, compare much better with the Cr, Ni, 

and Co abundances in basement rocks (cf. [ I ,  51). Total REE contents in the melt rocks vary from 165.2 to 217.4 

ppm but all samples show very uniform steeply negative distribution patterns with Lac,Nbcn ranging from 20.0 to 

30.4, and a significant negative Eu anomaly (Eucn/Euc,* = 0.44 to 0.50; Fig. If). 

Rb-Sr isotope systematics. In the melt rocks, 87Rb/86~r ratios vary from 2.22 to 2.69 and initial Sr isotopic 

compositions recalculated to 88 Ma, range from 0.7677 to 0.7753 (Fig. I d ,  e); Sr model ages TSrUR cluster around 

2.0 Ga. In a Sr evolution diagram, whole rock data points straddle along a regression line corresponding to an 2 Ga 

age, which roughly fits to the Proterozoic primary age of the melt rocks precursor material. The regression line is not 

sufficient to really define an "age" but indicate the lack of Sr isotopic homogenization over the melt sheet. Sm-Nd 

analyses have not been completed yet but will be presented at the meeting. 

Outlook. Compared to other well documented impact melt layers, the Boltysh material shows a high degree of 

geochemical homogeneity, which may be due to the already quite uniform geochemical composition of the target 

rocks. Only the slight variations in K20 imply post-impact hydrothermal activity. The spread in REE abundances 

and inherited variations in Sr isotope compositions, however, indicate, that superheating and turbulent movement of 

the melt in a growing crater is not sufficient to produce truly homogeneous rocks on the scale of several 100 m. It 

follows that Sr isotope ratios do not define unambiguously melt rocks from one single impact event. Such an 

approach has been commonly used to characterise different melt sheets on the Moon. 
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