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Native iron(-platinum) ores [1] are associated with the Mt. 

Ozernaya trap intrusion, which is a part of the large volcano 
tectonic structure. Small (5-25 µm) isometric grains and 
subhedral crystals of Ge and Ge-bearing oxygen-free and 
oxygen-containing mineral phases are observed in interstices 
of olivine-bearing gabbrodolerites of this intrusion. The phase 
composition was determined on LEO 143OVP scanning 
microscope and on GEOL JXA-8100 electron-microprobe. 
Because of small sizes of the grains, it was not possible to 
determine X-ray parameters of the mineral phases. The 
element composition in Ge and Ge-bearing mineral phases 
varies within the wide range: Ge (1.0-37.6%), Ni (24.8-
72.2%), Co (0.9-5.1%), Fe (1.3-42.9%), Sb (0-20.2%), As (0-
39.8%), and S (0-15.7%). Individual grains contain Cu (0.6-
5.9%), Pd (4.5-19.9%), and Sn (10.7-18.0%). The ideal 
formulas of mineral phases are Ni2Ge, Ni2(Ge,Sb), 
Ni2(S,Ge), and Ni2(Ge,As). 

Three analyses of the oxygen-containing Ge mineral 
phases show the variation: 41.41, 40.65 and 40.94 GeO2, 
56.98, 51,84 and 51.62 FeO; 0.00, 4.33 and 4.94 MgO; 1.61, 
1.65 and 1.61 NiO; 0.00, 0.38 and 0.55 Co; 0.00, 1.12 and 
1.08 CuO, respetively. The sums are 100, 99.97 and 100.74, 
respectively. Their ideal formula is Fe2GeO4.  

In association with the Ge and Ge-bearing phases, the 
following constituents are observed in interstices of 
gabbrodolerites: graphite, iron, cobalt, camacite, taenite, 
awaruite, NiCoFe-intermetallic compounds, silver, wustite, 
hercynite, chalcopyrite, cubanite, bornite, pentlandite, 
heazlewoodite, troilite, acantite, maucherite, nickeline, as well 
as fayalite, biotite, hastingsite, garnet, demidovskite, 
breakdown solid solution structure Wo2En47Fs51 - 
Wo40En42Fs18, and circon.  

Formation of the mineral phases is assumed to occur under 
highly-reductive conditions involving organoelement 
compounds. [2] 
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Using 36Cl measurements in >100 carbonate bedrock and 

sediment samples we calculate long-term denudation rates in 
two drainage basines that drain the western and eastern flanks 
of the Judean mountain range (central Israel). A sharp climatic 
gradient from Mediterranean to hyper-arid conditions  
characterizes the transition from the western to the eastern 
flank of the range, due to rain shadow effects. Moving from 
the Mediterranean to the hyper-arid climate zones, denudation 
rates of interfluves drop by an order of magnitude from ~20 to 
1-3 mm kyr-1 and are linearly dependent on precipitation, 
indicating that carbonate dissolution is the dominant erosional 
process. Conversely, denudation rates become increasingly 
dependent on hillslope gradient only in the dryer climate zone, 
and thus delineate the dominant control of mechanical 
processes on denudation within this zone. We demonstrate that 
the transition between chemically-controlled denudation to 
mechanically-controlled denudation occurs between mean 
annual precipitations values of 100 and 200 mm yr-1. The 
growing contribution of mechanical processes to hillslope 
erosion is also evident in the increase of denudation rates 
calculated from sediments, collected from the eastern 
drainage, between the Mediterranean (16-18 mm kyr-1) and the 
hyper arid (30-48 mm kyr-1) regions. This study demonstrates 
that carbonate terrains have the capacity to switch between 
mechanical and chemical weathering regimes in response to 
changes in precipitation. Similar transitions in response to 
changes in temperature or the level of tectonic activity have 
been reported in the past. It is suggested that the abrupt nature 
of such transitions is a reflection of the competition between 
surface and subsurface drainage systems in carbonate terrains, 
derived from the congruent nature of carbonate dissolution 
processes. 


