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The studying of the Tiksheozersky massif was starting at 2005 (but field investigations 2010-2015 years new data arrived.
Tiksheozersky massif is located in North Karelia, Russia. It is referred to the Karelian-Kola Alkaline Province, but it is located to the south of the main complex of carbonatite massifs. Carbonatites of the Caledonian-Hercynian period (Kovdor Massif, etc.), the Tikshoozero Massif belongs to the earliest Proterozoic subplatform complex on the territory of the Fennoscandian Shield. The literature data indicate estimates of the age of the massif in the interval 1.8-1.9 billion years, which sharply differs from the other alkaline-carbonatite complexes of the Karelian-Kola province, whose age is estimated as the Middle Paleozoic.
An earlier study, as well as an analysis of literature data, showed that olivinites in the Tikshozero massif are extremely rare. During field investigations, we discovered a fairly large body of olivinites 3 km southwest of Sierpovidnoe Lake. Below the section, ditch networks were discovered earlier in the study of the massif - samples of pyroxenites, ore zone, gabbro and pyroxenites with alkaline pyroxenes were selected after the clearing. During the field seasons 2010 - 2015 years the main types of rocks of the Tiksheozero massif were studied in detail: olivinites, pyroxenites of varying degrees of variation (from essentially unchanged to sodalite, prenite, cancrinite, strongly altered with calcite and other secondary minerals, alkaline rocks with aegirine-type pyroxenes and nepheline. Minerals are studied at Tescan VEGA-II XMU electron scanning microscope with an INCA Energy 450 energy dispersive spectrometer and an Oxford INCA Wave 700 wave dispersion spectrometer, approximately 500analyses were performed.
Olivinites of the Tiksheozersky massif are large-crystalline rocks composed of large crystals of olivine (up to 70%), clinopyroxene diopside-hedenbergite series (up to 20%), orthopyroxene (5%). Of accessory minerals in olivinites were found pyrrhotite and pentlandite. Some olivinites are serpentinized (fig. 1). In the serpentine zones carbonate is also found. The compositions of clinopyroxenes are shown in Table 1.
We also studied accessory minerals. So ilmenite, magnetite and chromite were found mainly in the basic and ultrabasic rocks of the massif, sphene of composition Ca0.99Al0.02Ti0.98SiO5, the orthite of composition Ca1.84La0.09Ce0.2Pr0.02Nd0.09Fe0.86Al2.12Ti0.01Si3.25O13H , F-apatite and pyrochlore - in alkaline rocks and partly in carbonatites. These minerals - concentrators of light rare earth elements, are typical for such complexes. Magnetite was also found in carbonatites.
In rocks of the massif different amphiboles are developed - in olivinites, pyroxenites and gabbros, amphiboles of the pargasite group are present, and in the iiolite-urtites and syenites, the groups of richterite-cataphorite are present. Compositions of amphiboles of rocks of the massif are shown in fig. 2. The determination of orthopyroxenes in olivinites makes possible the use of a two-pyroxene geothermometer Lindsley (Lindsley, 1983), an olivine-orthpyroxene geothermometer for a more accurate determination of mineralogenesis conditions. Previous studies (Kovalskaya et al., 2006,2007, Ustinov et al., 2006) made it possible to determine by thermometry the conditions for the formation of certain pyroxenites, sodalite-containing associations. Thus, the formation temperatures of pyroxenites of the massif using Cpx-Amf, Bi-Amf and Px-Bi geothermometers (Perchuk, Ryabchikov, 1976) are estimated in the range 710-980oC. New data will allow in the near future to make the calculation for formation temperature of olivinites parageneses.
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[image: amf_tiksh]Fig. 1. Serpentinized olivinite from Tikshozersky massif.























Fig. 2. The compositions of different amphiboles in the rocks of Tiksheozersky massif.


Table 1. The compositions (in wt.%) of clinopyroxenes of the Tiksheozersky massif.
	

	T158-66
	T7
	T176-140-1
	T176-140-2
	t158-210
	t158-213
	T23-1
	T23-2
	Tiksh-47-1
	Tiksh-47-2
	T49-03

	SiO2
	48.09
	54.67
	52.96
	56.03
	53.65
	48.00
	52.69
	55.31
	55.70
	52.09
	52.68

	TiO2
	1.95
	0.42
	
	1.98
	
	2.13
	0.38
	
	
	0.42
	0.61

	Al2O3
	4.99
	2.13
	0.20
	
	0.11
	6.04
	1.59
	3.07
	2.09
	0.81
	2.29

	FeO
	9.68
	14.48
	7.84
	10.06
	7.97
	7.22
	6.40
	8.82
	8.67
	8.07
	3.97

	MnO
	0.16
	0.12
	0.11
	
	0.16
	
	0.03
	
	
	0.10
	0.12

	MgO
	10.98
	15.56
	13.22
	17.80
	14.16
	12.34
	15.04
	18.56
	18.89
	14.68
	18.66

	CaO
	22.36
	12.61
	25.40
	14.13
	22.93
	23.67
	24.10
	13.79
	13.72
	23.83
	21.03

	Na2O
	1.55
	
	0.23
	
	1.02
	0.60
	0.08
	0.46
	0.94
	
	

	K2O
	0.26
	
	
	
	
	
	
	
	
	
	

	Cr2O3
	
	
	
	
	
	
	0.03
	
	
	
	0.59

	Сумма
	100.00
	100.00
	99.99
	100.00
	100.00
	100.00
	100.0
	100.0
	100.00
	100.00
	99.94
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