
THE KOSHAK SECTION: EVIDENCE FOR ELEMENT FRACTIONATION AND AN 
OXIDATION EVENT AT THE KIT BOUNDARY. - M.A.Nazarov (I), D.D.Badjukov (I), 
L.D.Barsukova (I), G. M.Kolesov (I), and D.P. Naidin (2). (1) Vernadsky Institute of Geochemistry 
and Analytical Chemistry, Moscow 117975; (2) Moscow State University, Geological Faculty, 
Moscow 1 19899, Russia. 

The Koshak site (44 47'N; 51 40'E) is a new KIT section located about 125 km EEN of the Fort 
Shevchenko city, Mangyshlak, Kazakhstan. In this paper we report results of geochemical and 
mineralogical studies of this section which indicate a deep element fractionation and an oxidation event 
at the WT boundary. 

Stratigraphy. The Koshak KfT boundary is marked with a 1-1.5 cm thick marl (14-16% Si02) 
layer occurring within a pelagic chalk sequence. The top and the bottom of the marl layer are not flat. 
The marl material penetrates into the chalk above and below it and forms veins and thin (mrn in thick) 
sublayers. The chalk of about 1 cm thick, which covers directly the KIT layer, appears to be more 
cemented than the chalk above it. There is another marl layer at 1 m above the K/T boundary, which is 
very similar to the K/T marl in lithological characteristics. 

Methods. Samples collected at the boundary were analyzed for Ir by RNAA and for major and 
trace elements by XRF and INAA. Concentrations of shocked quartz (SQ) grains relative to the total 
amount of quartz grains (SQIQ) were measured in thin sections prepeared from HCl-insoluble fractions 
of the 40-120 um grain s u e  under an optical microscope. The obtained data are shown on Fig. 

Results. The K/T marl and the above-lying marl are practically the same in their major element 
contents. Therefore, the trace element concentrations of the above-lying marl were used as background 
concentrations to recognize element anomalies at the K/T boundary. No Ir was detected in the above- 
lying marl. In contrast, the KIT layer is characterized by a prominent Ir anomaly with the maximum 
content of 2 ppb at the base of this layer (Fig). The Ir enhancement is accompanied by a Ni anomaly 
but the Ni peak (33 ppm) is located at the top of the boundary marl. It is also interesting that there is a 
negative Ce anomaly at the base of the K/T marl. Other elements do not show distinct anomaleous 
concentrations at the WT boundary. However Ti, Fe, Al, K, Hf, and Th appear to be higher in the 
K/T layer than those in the above-lying marl. The unusual characteristic of the Koshak section is an 
extremly high Co content (63 ppm) in the chalk which covers directly the K/T marl. This Co peak is 
correlated with a Mn anomaly (Fig). Similar to other K/T sections the Koshak K/T marl contains SQ 
which shows a highest content at the top of the marl. It suggests an additional contribution of normal 
quartz grains to the basal material of the marl. SQ was also detected in the chalk immediately above 
and below this marl. However no SQ grains were identified in the above-lying marl and the 1-2 cm 
sample below the boundary. The surface densities of Ir, Ni, Co, Mn and SQ were computed to be 5.4 
ngIcm2, 75 uglcm', 170 ugIcm2, 510 ugIcm2, and 3 uglcm2, respectively. 

Discuission. The Koshak site is very similar in lithology and the low Ir contents to the K/T 
sections in Yutland [ I ]  which are also of a pelagic type. However, the distinct separations of Ir, Ni and 
Co, which are believed to be of cosmic origin, has never been reported in KIT sections. In spite of the 
separation the Koshak NiIIr ratio (14 E3) in the terms of integrated amounts of Ni and Ir is close to the 
average NiIIr ratio (9.7+/-1.1 E3) at the KIT boundary which is lower than the cosmic NiIIr ratio (20 
E3) [2]. However, the ColIr ratio of integrated amounts of the elements at Koshak (31.5 E3) is much 
higher than the CoIIr ratio in the KIT boundary sediments (1.0+/-0.2 E3) [2] and in chondrites (1.1 
E3). The same is for CoINi ratios. The correlation between Co and Mn suggest the Co enrichment to 
be of terrestrial origin. However the Mn/Co ratio at Koshak (3.0) is much lower than that in terrestrial 
sediments (20-100) and the present-day ocean water (150). Assuming that there was no any Mn-Co 
fractionation and Mn is related only to terrestrial sources, a maximum surface density of Co in the 
Koshak section can be estimated to be about 25 ugtcm2 that is significantly lower than the measured 
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value. Therefore, a most part of the Koshak Co amount should be related to the KIT extraterrestrial 
material. Because a low limit of siderophile contents at the K/T boundary is resulted from the 
atmospheric precipitation of K/T fallout, the Co enrichment relative to Ir and Ni at Koshak should be 
caused by a contribution of the cosmic Co deposited on a land and then transported to the basin of the 
sedimentation. 

Thus the separation of the element peaks and the element relationship point to a significant 
fractionation of cosmic elements during the K/T sedimentation. The element fractionation should be 
due to a change of redox conditions because Co and Mn do not precipitate in a reduced environment, 
and, therefore, their enrichment just above the boundary clay indicates an oxidation event which 
followed reducing conditions during the K/T marl formation. Hence, being a mobile element under 
reducing conditions, the cosmic Co, deposited with K/T fallout on a land, was removed to the area of 
the pelagic sedimentation, and then, was fixed in the sediments under oxidizing conditions. In contrast, 
Ir and Ni, transported from the land, were fixed in reduced sediments near a sea shore, and, therefore, 
their contents at the Koshak site reflect mostly those in the atmospheric precipitation of KIT fallout. 

The reduced environment after the K/T impact has been documented in many KIT sections [e.g.3] 
and could be due to the KiT mass mortality. The oxidation conditions are recorded clearly only in the 
Koshak section. However we have indicated a high CoIIr ratio in the Tetrichkaro section (Georgia, 
Caucasus) and some evidence for the oxidation in Turkrnenian KIT sections [4]. Therefore, it can be 
suggested that the oxidation environment are at least of a regional significance. In principle, the 
oxidation could be due to photochemical reactions [e.g.5] caused by destruction of the ozone screen 
after the WT impact. 

References: [ I ]  M.A.Nazarov et al. (1983) Geochem.Int. 20, 142-159; [2] M.A.Nazarov et al. 
(1988) 1ntl.Geol.Rev. 30(7), 709-726; [3] G.-J.Jin and R.A.Schmitt (1989) LPSC XX, 464-465; [4] 
A.S. Alekseev et al. (1988) 1ntl.Geol.Rev. 30(2), 121-135; [5] A.D.Anbar and H .D.Holland (1992) 
GCA,56,2595-2604 

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


