Mid-Holocene South Cherpuk monogenetic volcanic center of Ichinskaya zone (Sredinny Ridge, Kamchatka): some petrological features of rocks and first data on the melt’s composition.
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The study of Pleistocene-Holocene Ichinsky volcano (Sredinny Ridge of Kamchatka) and associated monogenetic lava field is very interesting and actual because:

1. Targets are situated in the rear part of the Kamchatka volcanic arc - in fact 200 km behind the volcanic front. Nevertheless, the volcano and lava fields are active: last eruptions of Ichinsky occurred within the last 1800 years (possibly even few hundred years ago) and last eruptions of the monogenetic cones South and North Cherpuk took place approximately 6500 14C years B.P. Fumaroles near Ichinsky summit are still active.

2. Specific geochemical composition compare to volcanic front lavas. Previous study of the geochemistry of the Kamchatka lava fields has shown that while most basalts of monogenetic lava fields all over Kamchatka demonstrate notable similarity, those of Ichinskaya zone differ dramatically and exhibit some features untypical for island arc volcanics. Studies of Churikova et al. (2001) have allowed them to identify OIB-component in the mantle source of Sredinny Ridge region (co-called basalts of within-plate type). 
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We selected the South Cherpuk samples because we observed there a lot of primary glassy inclusions during petrographic study. Here we present first results of study of spinel and melt inclusions in olivines from South Cherpuk lavas. South Cherpuk is a monogenetic cone with extensive lava flow situated 21 km southwest of Ichinsky volcano. Products of the cinder cone and lava flow are presented by olivine basalts. The amount of phenocrysts is about 15%, olivine dominates, phenocrysts of plagioclase and clinopyroxene are presented in a smaller amount. Groundmass consists of clinopyroxene, olivine, plagioclase, titanomagnetite and volcanic glass. Two samples from lava flow were studied for olivine compositions. Samples were taken at the southern, earliest portion of the lava flow, and at the western portion of the lava flow. Olivine is Fo75-84, Fo80-81 sharply prevail. Ore mineral, included in the olivine, is presented by cromian spinel. Cr/Cr+Al varies in a short range from 0.52 to 0.56. These values are corresponds to harzburgite mantle beneath and mantle melting degree near 20-25% (Pearce et al, 2000). Calculated by olivine-spinel equilibrium (Ballhaus et al., 1991) oxygen fugacity for these magmas is NNO-NNO+1 and it is usual redox conditions for island arc magmas. Substantial part of melt inclusions has clinopyroxene and spinel daughter phases. There is as well a large amount of glassy inclusions (fig.1), have been found in the sample 201124, from the western part of the lava flow. Melt inclusions and host olivines were analyzed on EPMA in Moscow University. Measured compositions of glasses were corrected to host olivine crystallization (in average, 9.5 wt.% of olivine was crystallized to the cavity walls in the sample 201124) and to Fe-loss effect by Danyushevsky model (Danyushevsky, 2000). 

Whole rocks and melt inclusions from South Cherpuk show generally the same composition. On the discrimination diagram SiO2-K2O figurative points of melts are situated within the [image: image3.wmf]0
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bounds of general trend of the most whole-rock analyses of Ichinsky volcano and monogenetic field rocks (fig.2). They lie at the boundary of the high-K and medium-K rocks. Such closeness of the compositions could indicate that rocks produced by South Cherpuk monogenetic cone are rather close to initial magmas and haven’t undergo fractionation substantially. Analyzed melt inclusions contain comparatively large amount of volatile elements, like S (up to 0.7 wt.%), P (up to 0.65 wt.%) and relatively small chlorine content (less then 0.1 wt.%). The most  magnesian melts (with lower contents of SiO2) are the most volatile-rich. It can show that magma was degassed during its upraise. The big bubbles in the inclusions (fig.1) could be another indirect proof  (Frezzotti, 2001) of the volatile enrichment of magma. Calculated temperature by (Ford, 1983) for the olivine crystallizing is 1152±15ºC.
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Fig. � SEQ Fig. \* ARABIC �1� Glassy melt inclusions in olivine, sample 201214.     1sm=10-6m.





Fig. � SEQ Fig. \* ARABIC �2� K2O (wt%) vs SiO2 (wt%) in rocks of Ichinsky volcano and surrounding monogenetic centers (squares for middle-upper Pleistocene, triangles for holocene centers and small black circles for South Cherpuk lava) and melt inclusions in olivine (big circles) from South Cherpuk lava, sample 201124.  Whole rock data are from published sources. Classification lines by Gill, 1981.
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		MgO		8.41		5.12		4.88		5.05		3.26		4.8		3.29		0.26		4.57		2.16		2.17		1.73		4.97		5.04		3.39		4.6		5.2		3		3.83		5.08		0.74		3.23		2.52		0.75		2.08		3.38		3.36		2.16		3.27		3.29		2.08		2.94		4.22		2.42		3.21		3.21		2.63		2.22		1.45		1.4		1.54		3.22		3.78		2.98		3.93		3.67		4.39		0.14		2.58		6.76		4.9		7.38		7.19		7.35		9.17		8.64		4.54		4.52		4.46		6.94		7.51																												MgO		2.30		2.24		1.03		0.53		1.13		0.50		2.85		1.74		4.46		2.59		3.07		1.86		2.30		1.85		1.40		0.43		1.41		1.92		1.73		3.40		2.25		2.24		0.44		5.72

		CaO		10.07		8.74		9.77		7.63		6.6		7.44		6.37		0.79		7.61		4.51		4.6		4.16		7.71		8.46		6.71		8.08		7.48		5.35		6.16		7.7		2.12		6.35		5.73		2.2		4.97		6.41		6.42		5.41		6.28		6.26		4.54		6.22		7.92		5.12		6.49		6.5		5.82		5.31		3.31		3.39		3.56		6.52		6.16		6		7.01		7.63		7.23		0.39		5.81		8.75		7.35		9.83		8.57		9.3		9.36		8.51		7.38		7.37		7.54		8.92		8.66																												CaO		4.76		0.07		3.22		1.97		1.20		0.60		1.26		3.54		7.38		5.83		6.54		4.45		4.76		4.48		3.28		1.20		3.30		4.58		3.62		4.84		4.51		4.50		1.21		7.47

		Na2O		2.66		3.38		3.17		3.74		4.15		3.73		3.86		5.22		3.74		4.02		4.05		4.04		3.57		3.49		3.7		3.47		3.91		3.89		3.98		3.77		4.69		3.77		3.78		4.93		4		3.54		3.46		4.04		3.35		3.37		4.02		4.1		3.73		4.17		4.04		4.05		4.17		4.29		4.51		4.07		4.37		4.11		4.25		3.69		3.79		4.33		3.96		4.29		3.93		3.76		3.93		3.57		3.8		3.4		3.19		3.43		4.12		4.02		4.31		3.69		3.74																												Na2O		3.86		3.78		4.13		4.64		3.87		4.42		4.98		3.31		3.54		3.47		3.43		3.37		3.86		3.87		4.52		4.39		4.99		4.31		4.54		4.08		3.80		3.78		4.69		4.00

		K2O		1.46		1.85		1.05		1.89		1.81		1.49		1.89		5.19		1.89		2.54		2.41		2.54		1.31		1.27		1.53		1.31		1.49		2.19		2.13		1.46		3.8		2.06		2.17		3.89		2.48		2.16		2.17		2.13		2.11		2.13		2.51		2.07		1.74		2.65		1.98		1.97		2.38		2.51		3.13		3.05		3.03		1.98		2.28		2.13		1.79		1.73		1.61		4.1		1.82		1.38		2.03		1.22		1.46		1.44		1.06		1.38		1.99		2.23		1.69		1.33		1.55		2.25		1.95		1.71		1.83		2.06		0.84		1.34		1.49		1.55		0.98		1.02						K2O		2.44		2.67		3.14		3.93		4.24		3.98		4.77		2.71		1.56		2.29		2.04		3.00		2.44		3.03		2.75		4.30		3.07		2.72		3.03		2.77		2.86		2.67		3.95		1.34

		P2O5		0.23		0.28		0.25		0.32		0.54		0.48		0.34		0.07		0.32		0.19		0.2		0.17		0.32		0.37		0.29		0.3		0.48		0.25		0.43		0.58		0.13		0.36		0.2		0.13		0.21		0.22		0.22		0.23		0.21		0.22		0.2		0.4		0.38		0.31		0.49		0.49		0.29		0.29		0.18		0.17		0.17		0.49		0.47		0.21		0.37		0.66		0.48		0.02		0.31		0.49		0.49		0.47		0.59		0.48		0.36		0.51		0.67		0.5		0.7		0.59		0.56																												P2O5		0.16		н/о		0.11		0.04		нет		нет		нет		н/о		0.17		0.17		0.17		0.17		0.16		н/о		0.11		нет		нет		0.12		0.17		0.15		1.55		2.32		0.04		0.47

		LOI		0.63		0.38		0.4		0.85		0.47		0.6		1.11		1.71		0.85		0.52		0.53		0.54		0.51		0.59		0.94		0.69		0.92		0.58		0.96		0.35		0.33		1.18		1.38		0.37		1.83		1.39		1.39		1.83		1.44		1.44		0.55		0.61		1		1.02		0.87		0.91		0.52		0.97		0.69		2.8		0.6		0.31		0.33		0.61		0.9		0.64		0.69		5		1.22		0.6		0.47		0.35		0.3		0.4		0.38		0.38		0.45		0.29		0.42		0.36		0.36																												LOI		0.44		0.39		0.23		0.33		0.70		0.75		0.50		1.38		1.52		0.93		0.22		2.27		0.44		0.89		0.67		2.00		0.61		0.51		0.69		0.37		0.31		0.38		0.52		0.66

		Total		99.79		100.49		99.34		100.48		99.6		99.41		100.27		99.13		99.24		99.3		99.38		99.08		99.15		99.05		98.98		99		99.44		99.23		98.89		98.7		98.89		99		100.85		100.99		100.49		100.75		100.7		100.69		98.83		99.09		98.23		100.7		100.78		100.26		100.63		100.5		100.51		100.39		100.74		100.46		100.56		100.62		100.25		100.42		100.71		99.93		100.43		100.19		99.86		100.14		99.28		99.36		99.4		99.35		99.53		99.33		99.39		98.87		99.44		100.39		100.2																												Total		99.59		98.76		99.60		100.47		99.43		100.23		99.45		99.51		100.38		99.61		99.49		99.63		99.59		99.55		99.46		100.40		99.88		100.41		100.37		100.58		90.67		99.50		99.71		100.40

		Li		6.6				7.1						11.5		12.3										29		10.4		10.1		15.2		12.3		9.3		23.3						23.6								20.9								11.9								12.2																								16.8										9.8		12.8		5.6		7.3		5.1				6.2		8		17.5				8.1																														Li

		Be		0.81				0.7						1.05		1.15										1.11		0.93		0.79		0.82		0.86		1.14		1.11						1.58								1								0.95								1.02																								0.99										1.71		1.3		0.98		1.02		1.06				1.16		1.58		1.51				1.09																														Be

		Sc		32		26		25		27		20		23		13		8		23		15		12		14		22		24		21		24		22		15		17		23		8		17		17		9		16		17		17		17		20		18		15		19		22		19		21		20		13		12		7		11		11		22		20		17		23		14		21		5		14		27		21		27		24		27		27		24		20		20		19		28		26																												Sc

		V		243		268		219		190		212		194		164		8		195		108		110		100		172		216		168		199		188		125		149		205		31		166		154		35		141		161		165		164		153		157		103		180		179		128		206		202		145		120		75		78		85		211		143		150		184		187		190		5		141		241		200		262		241		239		211		235		215		195		183		245		231																												V

		Cr		346		65		33		55		0		74		51		6		54		32		16		12		97		72		38		66		108		56		78		103		4		18		12		11		3		37		42		1		44		44		24		7		48		16		13		5		23		21		20		10		16		13		67		27		49		30		67		56		189		247		61		129		174		206		210		187		5		47		0		163		208																												Cr

		Co		39		30		30		28		21		26		19		0		24		8		15		10		31		33		16		26		31		18		20		30		1		20		16		6		14		16		22		14		19		20		14		19		26		16		20		26		17		13		10		10		10		19		22		18		19		22		26		0		17		38		26		45		40		41		46		46		29		26		26		40		37																												Co

		Ni		92		39		45		56		0		30		25		0		49		18		14				77		64		29		62		74		31		38		67		0		32		8		0		6		36		28		1		32		39		13		12		41		11		11		7		12		6		11		1		2		12		53		29		38		21		51		0		22		94		39		68		110		98		211		184		11		36		0		113		157																												Ni

		Zn		73		78		74		323		87		92		82		53		77		55		56		52		74		87		71		79		92		65		72		96		55		71		60		55		61		62		61		63		62		62		57		78		80		66		82		84		68		65		55		49		50		84		79		60		75		91		96		65		69		95		80		85		86		87		80		85		84		80		80		93		88																												Zn

		Ga		16		18		20		17		18		18		18		17		16		15		17		17		18		17		17		18		19		18		17		18		16		18		16		15		18		16		18		17		17		16		16		19		20		18		17		20		18		19		16		15		17		20		20		18		18		20		19		18		18		18		18		19		18		20		16		18		19		20		20		20		20																												Ga

		Rb		25		34*		18		34*		28*		20		33		63*		33*		49*		48*		49		20		20		23		22		23		41		35*		17*		83		38*		38*		80*		51		39*		41*		39*		43		44*		49*		39*		32		54*		36*		37*		43*		43*		65*		57*		58*		37*		31*		39*		25		18*		21*		95*		23*		19		31		17		21		24		16*		19		26		37		22*		19		19*																												Rb

		Sr		503		604		722		583		600		596		526		44		587		389		398		366		532		581		518		559		588		427		568		633		298		532		476		303		435		481		481		477		475		472		397		550		645		464		586		586		588		575		341		334		345		592		561		467		544		829		604		15		507		672		606		690		688		634		602		686		738		616		841		709		679																												Sr

		Y		18		21*		15		18*		25*		22		20		26*		20*		19*		18*		13		18		17		15		16		21		16		24*		28*		17		23*		21*		26*		15		19*		19*		19*		16		20*		19*		23*		18		26*		24*		24*		17*		19*		20*		16*		18*		26*		26*		20*		19		26*		29*		32*		24*		24		20		19		20		20		18*		20		25		22		27*		23		26*																												Y

		Zr		95		117		93		186		193		177		173		406		188		176		173		174		157		138		148		128		169		170		178		184		259		169		152		262		150		146		147		154		143		144		175		164		163		196		168		165		129		132		208		188		189		166		223		153		176		214		199		222		188		152		198		145		164		154		122		147		215		208		170		164		175																												Zr

		Nb		3.7		5,0*		3.6		6,0*		10,0*		8.2		7		16,0*		7,0*		9,0*		8,0*		6.2		6		6.8		4.8		5.6		10.6		6.8		11,0*		11,0*		12.2		9,0*		6,0*		13,0*		5.1		5,0*		5,0*		7,0*		5.2		6,0*		6,0*		6,0*		7		9,0*		9,0*		8,0*		5,0*		4,0*		11,0*		9,0*		10,0*		8,0*		17,0*		7,0*		9.6		15,0*		10,0*		30,0*		9,0*		13.2		18.7		17.2		16.4		0.3		10,0*		15.3		27.2		21.9		19,0*		13.7		18,0*																												Nb

		Cs		0.38				0.21						0.3		0.58										1.21		0.4		0.39		0.42		0.49		0.44		0.98						1.54								1.2								1.05								0.75																								0.35										0.24		0.61		0.2		0.32		0.43				0.29		0.4		0.71				0.34																														Cs

		Ba		443		534		454		922		650		583		659		715		916		725		667		696		469		440		556		449		472		646		636		583		969		658		725		1005		701		685		690		735		677		667		746		649		575		734		613		612		766		810		843		810		809		620		681		703		559		640		614		53		626		469		542		317		419		431		285		403		494		549		468		501		474																												Ba

		La		9.03				8.22						19.14		18.93										16.14		16.53		13.54		16.19		13.24		20.29		16.61						22.15								13.33								15.49								16.92																								16.42										17.04		23.53		18.93		20.76		18.71				17.01		27.43		20.69				20.25																														La

		Ce		22.24				19						46.27		44.31										34.01		36.4		34.35		36.96		28.72		46.57		34.35						47.61								29.14								30.55								36.98																								38.02										42.86		53.59		43.35		49.94		42.21				38.4		57.82		44.99				46.72																														Ce

		Pr		3.3				2.86						6.43		5.8										4.55		4.69		4.87		5.02		4.03		6.18		4.61						6.21								3.95								3.97								4.93																								5.56										5.94		6.95		5.82		6.67		5.72				5.34		7.48		6.39				6.45																														Pr

		Nd		15.19				14.02						28.21		23.38										17.1		20.71		20.81		19.96		19.06		27.25		19.38						24.19								16.71								17.97								23.19																								23.22										26.19		28.3		25.59		28.57		24.75				25.3		33.37		27.77				29.38																														Nd

		Sm		3.82				3.55						6.27		4.96										3.58		5.13		4.91		4.9		4.55		6.39		4.11						5.24								3.84								4.32								5.15																								4.92										6.07		6.45		6.42		6.7		5.65				5.58		7.56		5.58				6.64																														Sm

		Eu		1.11				1.19						1.79		1.31										0.98		1.43		1.48		1.4		1.29		1.81		1.12						1.34								1.06								1.14								1.42																								1.47										1.74		1.91		1.99		2.08		1.73				1.79		2.26		1.68				1.91																														Eu

		Gd		3.31				3.12						5.36		4.06										3.01		4.38		4.16		3.94		4.12		5.12		3.66						4.11								3.42								3.73								4.41																								4.46										5.1		5.38		5.31		5.57		4.67				5.02		6.53		5.23				5.47																														Gd

		Tb		0.52				0.49						0.79		0.61										0.45		0.73		0.61		0.65		0.62		0.83		0.55						0.6								0.5								0.6								0.69																								0.65										0.78		0.81		0.82		0.81		0.71				0.73		0.99		0.7				0.81																														Tb

		Dy		3.1				2.79						4.69		3.5										2.8		4.15		3.72		3.83		3.42		4.59		3.17						3.85								3.09								3.24								3.69																								3.88										4.4		4.86		4.68		4.94		3.95				4.07		5.53		4.15				4.61																														Dy

		Ho		0.61				0.55						0.92		0.69										0.58		0.78		0.74		0.71		0.67		0.85		0.69						0.77								0.62								0.64								0.72																								0.86										0.85		0.91		0.83		0.92		0.75				0.79		1.07		0.9				0.88																														Ho

		Er		1.73				1.61						2.62		2.02										1.59		2.23		1.95		2		2.01		2.39		1.91						2.15								1.88								2								2.12																								2.26										2.36		2.42		2.18		2.33		1.99				2.2		2.92		2.53				2.46																														Er

		Tm		0.25				0.24						0.37		0.29										0.24		0.36		0.27		0.31		0.3		0.37		0.29						0.31								0.26								0.3								0.32																								0.3										0.34		0.36		0.31		0.32		0.28				0.3		0.44		0.32				0.36																														Tm

		Yb		1.67				1.48						2.48		1.93										1.73		2.31		1.83		2.15		1.82		2.43		1.85						2.24								1.81								1.94								2.02																								2.01										2.13		2.42		1.99		2.18		1.82				1.83		2.73		2.08				2.32																														Yb

		Lu		0.25				0.23						0.37		0.3										0.28		0.31		0.29		0.33		0.26		0.35		0.29						0.37								0.28								0.27								0.29																								0.33										0.32		0.37		0.29		0.33		0.28				0.27		0.41		0.33				0.35																														Lu

		Hf		2.5				2.28						4.26		4.17										3.42		3.86		3.28		3.87		3.43		4.18		3.54						5.16								3.99								4.05								4																								4.03										3.54		4.71		3.49		3.7		1.76				3.44		5.03		4.79				3.85																														Hf

		Ta		0.42				0.24						0.46		0.6										0.45		0.39		0.32		0.29		0.27		0.51		0.4						0.84								0.4								0.3								0.36																								0.46										0.92		1.16		0.84		0.85		0.01				0.55		1.31		0.99				0.68																														Ta

		Tl		0.13				0.04						0.09		0.17										0.26		0.11		0.08		0.15		0.12		0.12		0.22						0.23								0.23								0.25								0.13																								0.12										0.02		0.12		0.05		0.04		0.73				0.03		0.01		0.04				0.02																														Tl

		Pb		4.25				3.43						5.57		7.47										8.09		5.91		4.1		6.55		4.79		5.23		7.17						11.94								7.41								7.4								6.4																								5.54										4.62		5.31		2.17		3.13		2.93				2.18		2.89		2.54				4.04																														Pb

		Th		1.45				0.76						1.53		2.45										4.05		1.82		1.32		2.1		1.81		1.81		3.34						5.72								3.83								2.74								2.58																								2.22										1.4		2.67		1.65		1.68		2.11				1.63		2.89		3.24				1.53																														Th

		U		0.71				0.39						0.59		0.99										1.75		0.84		0.5		0.92		0.77		0.79		1.57						2.31								1.92								1.53								1.16																								0.77										0.5		0.91		0.58		0.63		0.68				0.57		0.97		1.1				0.58																														U





Лист2

														SiO2		TiO2		Al2O3		Fe2O3		FeO		MnO		MgO		CaO		Na2O		K2O		P2O5		LOI		Total				Li		Be		Sc		V		Cr		Co		Ni		Zn		Ga		Rb		Sr		Y		Zr		Nb		Cs		Ba		La		Ce		Pr		Nd		Sm		Eu		Gd		Tb		Dy		Ho		Er		Tm		Yb		Lu		Hf		Ta		Tl		Pb		Th		U

				Ichinsky		конус на л.б.р.Голд.- напр.Незам.		6250		Q4				51.99		0.85		14.7		3.01		5.62		0.16		8.41		10.07		2.66		1.46		0.23		0.63		99.79				6.6		0.81		32		243		346		39		92		73		16		25		503		18		95		3.7		0.38		443		9.03		22.24		3.3		15.19		3.82		1.11		3.31		0.52		3.1		0.61		1.73		0.25		1.67		0.25		2.5		0.42		0.13		4.25		1.45		0.71

						то же		ICH-71		Q4				53.4		0.95		17.64		4.02		4.57		0.16		5.12		8.74		3.38		1.85		0.28		0.38		100.49								26		268		65		30		39		78		18		34*		604		21*		117		5,0*				534

						глав.конус Шлак.хр.		ICH-19		Q4				50.4		0.89		20.21		3.11		5.08		0.14		4.88		9.77		3.17		1.05		0.25		0.4		99.34				7.1		0.7		25		219		33		30		45		74		20		18		722		15		93		3.6		0.21		454		8.22		19		2.86		14.02		3.55		1.19		3.12		0.49		2.79		0.55		1.61		0.24		1.48		0.23		2.28		0.24		0.04		3.43		0.76		0.39

						лав.поток Шл.хр.		ICH-21		Q4				54.9		0.88		17.68		2.67		4.74		0.15		5.05		7.63		3.74		1.89		0.32		0.85		100.48								27		190		55		28		56		323		17		34*		583		18*		186		6,0*				922

						руч.Бабав		ICH-01		Q4				56.5		1.21		16.96		3.81		4.16		0.14		3.26		6.6		4.15		1.81		0.54		0.47		99.6								20		212		0		21		0		87		18		28*		600		25*		193		10,0*				650

						лав.пот.Ю.Ч.		ICH-02		Q4				54.9		1.19		16.74		2.02		5.87		0.15		4.8		7.44		3.73		1.49		0.48		0.6		99.41				11.5		1.05		23		194		74		26		30		92		18		20		596		22		177		8.2		0.3		583		19.14		46.27		6.43		28.21		6.27		1.79		5.36		0.79		4.69		0.92		2.62		0.37		2.48		0.37		4.26		0.46		0.09		5.57		1.53		0.59

						пр.б.р.Голд.истоки		6334/1		Q3				59.1		0.8		16.98		1.66		4.76		0.12		3.29		6.37		3.86		1.89		0.34		1.11		100.27				12.3		1.15		13		164		51		19		25		82		18		33		526		20		173		7		0.58		659		18.93		44.31		5.8		23.38		4.96		1.31		4.06		0.61		3.5		0.69		2.02		0.29		1.93		0.3		4.17		0.6		0.17		7.47		2.45		0.99

						Бел.гора на западе от оз.Кетачан		ICH-16		Q2				68.5		0.32		15.2		0.9		0.84		0.13		0.26		0.79		5.22		5.19		0.07		1.71		99.13								8		8		6		0		0		53		17		63*		44		26*		406		16,0*				715

						м.б.ксенолит из л.п.Шл.хр.		ICH-21/2		Q4				54.2		0.88		17.69		2.61		4.74		0.15		4.57		7.61		3.74		1.89		0.32		0.85		99.24								23		195		54		24		49		77		16		33*		587		20*		188		7,0*				916

						г.Обвальная		ICH-22		Q4				64.3		0.58		15.94		1.71		2.72		0.1		2.16		4.51		4.02		2.54		0.19		0.52		99.3								15		108		32		8		18		55		15		49*		389		19*		176		9,0*				725

						ю.лопасть ср.голоцен.л.п. (т.116)		ICH-24		Q3				64		0.6		16.16		1.69		2.8		0.1		2.17		4.6		4.05		2.41		0.2		0.53		99.38								12		110		16		15		14		56		17		48*		398		18*		173		8,0*				667

						л.п.Молодой		ICH-25		Q4				65.5		0.54		15.81		1.49		2.47		0.09		1.73		4.16		4.04		2.54		0.17		0.54		99.08				29		1.11		14		100		12		10				52		17		49		366		13		174		6.2		1.21		696		16.14		34.01		4.55		17.1		3.58		0.98		3.01		0.45		2.8		0.58		1.59		0.24		1.73		0.28		3.42		0.45		0.26		8.09		4.05		1.75

						тюйя, плечо С.Ч.		ICH-28		Q3				55.8		0.9		16.85		1.89		5.18		0.13		4.97		7.71		3.57		1.31		0.32		0.51		99.15				10.4		0.93		22		172		97		31		77		74		18		20		532		18		157		6		0.4		469		16.53		36.4		4.69		20.71		5.13		1.43		4.38		0.73		4.15		0.78		2.23		0.36		2.31		0.31		3.86		0.39		0.11		5.91		1.82		0.84

						"Вост.порция" Грибной горки		ICH-29		Q3				53		1.11		17.55		2.82		5.21		0.14		5.04		8.46		3.49		1.27		0.37		0.59		99.05				10.1		0.79		24		216		72		33		64		87		17		20		581		17		138		6.8		0.39		440		13.54		34.35		4.87		20.81		4.91		1.48		4.16		0.61		3.72		0.74		1.95		0.27		1.83		0.29		3.28		0.32		0.08		4.1		1.32		0.5

						то же		ICH-30		Q1				58.3		0.77		17.03		1.81		4.39		0.12		3.39		6.71		3.7		1.53		0.29		0.94		98.98				15.2		0.82		21		168		38		16		29		71		17		23		518		15		148		4.8		0.42		556		16.19		36.96		5.02		19.96		4.9		1.4		3.94		0.65		3.83		0.71		2		0.31		2.15		0.33		3.87		0.29		0.15		6.55		2.1		0.92

						Дальний "шлаковый" хребет		ICH-31		Q4				54.5		0.91		17.61		2.49		4.91		0.13		4.6		8.08		3.47		1.31		0.3		0.69		99				12.3		0.86		24		199		66		26		62		79		18		22		559		16		128		5.6		0.49		449		13.24		28.72		4.03		19.06		4.55		1.29		4.12		0.62		3.42		0.67		2.01		0.3		1.82		0.26		3.43		0.27		0.12		4.79		1.81		0.77

						то же		ICH-32		Q4				53.8		1.24		16.78		2.12		5.88		0.15		5.2		7.48		3.91		1.49		0.48		0.92		99.44				9.3		1.14		22		188		108		31		74		92		19		23		588		21		169		10.6		0.44		472		20.29		46.57		6.18		27.25		6.39		1.81		5.12		0.83		4.59		0.85		2.39		0.37		2.43		0.35		4.18		0.51		0.12		5.23		1.81		0.79

						л.п.С.Ч. в ср.теч.р.Пещерной		ICH-33		Q4				61.8		0.71		16.1		1.58		3.66		0.12		3		5.35		3.89		2.19		0.25		0.58		99.23				23.3		1.11		15		125		56		18		31		65		18		41		427		16		170		6.8		0.98		646		16.61		34.35		4.61		19.38		4.11		1.12		3.66		0.55		3.17		0.69		1.91		0.29		1.85		0.29		3.54		0.4		0.22		7.17		3.34		1.57

						г.Лавовая		ICH-36		Q4				56.7		1.03		16.74		1.68		5.11		0.14		3.83		6.16		3.98		2.13		0.43		0.96		98.89								17		149		78		20		38		72		17		35*		568		24*		178		11,0*				636

						л.п.к вост. от потока Замытого		ICH-38		Q4				53.1		1.24		16.88		2.69		5.69		0.15		5.08		7.7		3.77		1.46		0.58		0.35		98.7								23		205		103		30		67		96		18		17*		633		28*		184		11,0*				583

						лав.пот. Над Вредным		ICH-40		Q3				68.3		0.56		15.58		1.06		1.49		0.09		0.74		2.12		4.69		3.8		0.13		0.33		98.89				23.6		1.58		8		31		4		1		0		55		16		83		298		17		259		12.2		1.54		969		22.15		47.61		6.21		24.19		5.24		1.34		4.11		0.6		3.85		0.77		2.15		0.31		2.24		0.37		5.16		0.84		0.23		11.94		5.72		2.31

						то же		ICH-41		Q3				57.4		0.95		17.08		2.16		4.34		0.12		3.23		6.35		3.77		2.06		0.36		1.18		99								17		166		18		20		32		71		18		38*		532		23*		169		9,0*				658

						морена		ICH-42		Q3				61.9		0.67		17.04		1.73		3.61		0.11		2.52		5.73		3.78		2.17		0.2		1.38		100.85								17		154		12		16		8		60		16		38*		476		21*		152		6,0*				725

						морена		ICH-43		Q3				69.5		0.57		15.9		1.05		1.6		0.11		0.75		2.2		4.93		3.89		0.13		0.37		100.99								9		35		11		6		0		55		15		80*		303		26*		262		13,0*				1005

						останец кальдеры (север)		ICH-46		Q3				62.1		0.71		16.79		2.3		2.92		0.1		2.08		4.97		4		2.48		0.21		1.83		100.49				20.9		1		16		141		3		14		6		61		18		51		435		15		150		5.1		1.2		701		13.33		29.14		3.95		16.71		3.84		1.06		3.42		0.5		3.09		0.62		1.88		0.26		1.81		0.28		3.99		0.4		0.23		7.41		3.83		1.92

						то же		ICH-47		Q3				60.2		0.71		16.82		2.38		3.43		0.11		3.38		6.41		3.54		2.16		0.22		1.39		100.75								17		161		37		16		36		62		16		39*		481		19*		146		5,0*				685

						то же		ICH-47/2		Q3				60.2		0.72		16.87		2.35		3.43		0.11		3.36		6.42		3.46		2.17		0.22		1.39		100.7								17		165		42		22		28		61		18		41*		481		19*		147		5,0*				690

						то же		ICH-48		Q3				61.3		0.76		17.07		2.15		3.51		0.1		2.16		5.41		4.04		2.13		0.23		1.83		100.69								17		164		1		14		1		63		17		39*		477		19*		154		7,0*				735

						то же		ICH-49		Q3				59.1		0.7		16.52		2.23		3.51		0.11		3.27		6.28		3.35		2.11		0.21		1.44		98.83				11.9		0.95		20		153		44		19		32		62		17		43		475		16		143		5.2		1.05		677		15.49		30.55		3.97		17.97		4.32		1.14		3.73		0.6		3.24		0.64		2		0.3		1.94		0.27		4.05		0.3		0.25		7.4		2.74		1.53

						то же		ICH-49/2		Q3				59.3		0.7		16.54		2.22		3.51		0.11		3.29		6.26		3.37		2.13		0.22		1.44		99.09								18		157		44		20		39		62		16		44*		472		20*		144		6,0*				667

						лав.поток Вредный		ICH-50		Q3				63.3		0.59		15.92		1.46		2.95		0.11		2.08		4.54		4.02		2.51		0.2		0.55		98.23								15		103		24		14		13		57		16		49*		397		19*		175		6,0*				746

						лев.бер.р.Голд, др.лав.поток		ICH-52		Q1?				59.2		0.96		17.24		2.79		4.05		0.12		2.94		6.22		4.1		2.07		0.4		0.61		100.7								19		180		7		19		12		78		19		39*		550		23*		164		6,0*				649

						л.б.Голд., конус		ICH-54		Q4				55.6		0.96		18.11		2.22		4.77		0.13		4.22		7.92		3.73		1.74		0.38		1		100.78				12.2		1.02		22		179		48		26		41		80		20		32		645		18		163		7		0.75		575		16.92		36.98		4.93		23.19		5.15		1.42		4.41		0.69		3.69		0.72		2.12		0.32		2.02		0.29		4		0.36		0.13		6.4		2.58		1.16

						обрыв пр.б. Р.Голдавить		ICH-55		Q2				61.1		0.86		16.92		1.77		3.79		0.13		2.42		5.12		4.17		2.65		0.31		1.02		100.26								19		128		16		16		11		66		18		54*		464		26*		196		9,0*				734

						мыс у слияния р.Голд. И Студеного		ICH-57		Q4				57.7		1.09		17.17		2.48		4.97		0.14		3.21		6.49		4.04		1.98		0.49		0.87		100.63								21		206		13		20		11		82		17		36*		586		24*		168		9,0*				613

						р.Студеный древн.		ICH-58		Q1?				57.5		1.09		17.15		3.24		4.26		0.13		3.21		6.5		4.05		1.97		0.49		0.91		100.5								20		202		5		26		7		84		20		37*		586		24*		165		8,0*				612

						г.Гигигилен		ICH-59		Q2				60.6		0.68		17.22		2.56		3.48		0.16		2.63		5.82		4.17		2.38		0.29		0.52		100.51								13		145		23		17		12		68		18		43*		588		17*		129		5,0*				766

						то же		ICH-60		Q2				61.6		0.62		16.96		2.55		2.92		0.15		2.22		5.31		4.29		2.51		0.29		0.97		100.39								12		120		21		13		6		65		19		43*		575		19*		132		4,0*				810

						приступки лав.потоков под Недоступным		ICH-61		Q2				67.4		0.54		15.86		1.4		2.16		0.11		1.45		3.31		4.51		3.13		0.18		0.69		100.74								7		75		20		10		11		55		16		65*		341		20*		208		11,0*				843

						др.лав.пот. Над СВ лагерем		ICH-62		Q2				66.3		0.51		15.34		1.01		2.35		0.08		1.4		3.39		4.07		3.05		0.17		2.8		100.46								11		78		10		10		1		49		15		57*		334		16*		188		9,0*				810

						л.п.Недоступн.		ICH-64		Q4				67.4		0.53		15.68		1.35		2.23		0.09		1.54		3.56		4.37		3.03		0.17		0.6		100.56								11		85		16		10		2		50		17		58*		345		18*		189		10,0*				809

						л.п.т.147		ICH-66		Q4				58		1.09		17.21		3.13		4.43		0.14		3.22		6.52		4.11		1.98		0.49		0.31		100.62								22		211		13		19		12		84		20		37*		592		26*		166		8,0*				620

						конус к вост.от потока Замытого		ICH-67		Q3?				57.5		1.16		17.17		2.28		4.75		0.13		3.78		6.16		4.25		2.28		0.47		0.33		100.25								20		143		67		22		53		79		20		31*		561		26*		223		17,0*				681

						л.п.т.147		ICH-68/2		Q3?				61.9		0.66		16.77		2		3.37		0.11		2.98		6		3.69		2.13		0.21		0.61		100.42								17		150		27		18		29		60		18		39*		467		20*		153		7,0*				703

						конус к сев.от пер.Морошка		ICH-72		Q4				57.1		1.11		17.38		2.41		4.8		0.13		3.93		7.01		3.79		1.79		0.37		0.9		100.71				16.8		0.99		23		184		49		19		38		75		18		25		544		19		176		9.6		0.35		559		16.42		38.02		5.56		23.22		4.92		1.47		4.46		0.65		3.88		0.86		2.26		0.3		2.01		0.33		4.03		0.46		0.12		5.54		2.22		0.77

						л.п.к.ССЗ от пер.Морошка		OV6397		Q3?				53.7		1.45		18.04		3.03		4.92		0.14		3.67		7.63		4.33		1.73		0.66		0.64		99.93								14		187		30		22		21		91		20		18*		829		26*		214		15,0*				640

						рядом с 6397		OV6398		Q3?				54.9		1.16		17.42		5.26		3.18		0.16		4.39		7.23		3.96		1.61		0.48		0.69		100.43								21		190		67		26		51		96		19		21*		604		29*		199		10,0*				614

						морена		OV6401		Q3?				70.4		0.13		13.5		0.85		1.24		0.13		0.14		0.39		4.29		4.1		0.02		5		100.19								5		5		56		0		0		65		18		95*		15		32*		222		30,0*				53

						что-то древнее к З от пер.Морошка		OV6403		Q3?				60.5		0.78		16.94		1.59		4.27		0.11		2.58		5.81		3.93		1.82		0.31		1.22		99.86								14		141		189		17		22		69		18		23*		507		24*		188		9,0*				626

				Ichinsky, WPT		л.п.г.Незаметной		6283		Q3-4				49.53		1.64		16.66		9.51		0.89		0.16		6.76		8.75		3.76		1.38		0.49		0.6		100.14				9.8		1.71		27		241		247		38		94		95		18		19		672		24		152		13.2		0.24		469		17.04		42.86		5.94		26.19		6.07		1.74		5.1		0.78		4.4		0.85		2.36		0.34		2.13		0.32		3.54		0.92		0.02		4.62		1.4		0.5

						что-то древ.к ССЗ от оз.Кетачан		ICH-03		Q1				53.1		1.43		17.29		2.17		5.98		0.15		4.9		7.35		3.93		2.03		0.49		0.47		99.28				12.8		1.3		21		200		61		26		39		80		18		31		606		20		198		18.7		0.61		542		23.53		53.59		6.95		28.3		6.45		1.91		5.38		0.81		4.86		0.91		2.42		0.36		2.42		0.37		4.71		1.16		0.12		5.31		2.67		0.91

						то же		ICH-05		Q1				47.4		1.85		16.81		3.87		6.44		0.17		7.38		9.83		3.57		1.22		0.47		0.35		99.36				5.6		0.98		27		262		129		45		68		85		19		17		690		19		145		17.2		0.2		317		18.93		43.35		5.82		25.59		6.42		1.99		5.31		0.82		4.68		0.83		2.18		0.31		1.99		0.29		3.49		0.84		0.05		2.17		1.65		0.58

						конус к ССЗ от озКетачан		ICH-07		Q3?				49		1.79		16.59		3.51		6.43		0.17		7.19		8.57		3.8		1.46		0.59		0.3		99.4				7.3		1.02		24		241		174		40		110		86		18		21		688		20		164		16.4		0.32		419		20.76		49.94		6.67		28.57		6.7		2.08		5.57		0.81		4.94		0.92		2.33		0.32		2.18		0.33		3.7		0.85		0.04		3.13		1.68		0.63

						л.п.к СЗ от оз.Кетачан		ICH-08		Q3?				48.7		1.69		16.48		7.33		2.62		0.16		7.35		9.3		3.4		1.44		0.48		0.4		99.35				5.1		1.06		27		239		206		41		98		87		20		24		634		20		154		0.3		0.43		431		18.71		42.21		5.72		24.75		5.65		1.73		4.67		0.71		3.95		0.75		1.99		0.28		1.82		0.28		1.76		0.01		0.73		2.93		2.11		0.68

						то же		ICH-09		Q3?				48		1.44		16.33		6.14		3.95		0.16		9.17		9.36		3.19		1.06		0.36		0.38		99.53								27		211		210		46		211		80		16		16*		602		18*		122		10,0*				285

						то же		ICH-10		Q3?				47.8		1.8		16.42		3.77		6.52		0.17		8.64		8.51		3.43		1.38		0.51		0.38		99.33				6.2		1.16		24		235		187		46		184		85		18		19		686		20		147		15.3		0.29		403		17.01		38.4		5.34		25.3		5.58		1.79		5.02		0.73		4.07		0.79		2.2		0.3		1.83		0.27		3.44		0.55		0.03		2.18		1.63		0.57

						то же = Т.09		ICH-11		Q3?				49.8		2.06		17.44		8.84		1.92		0.18		4.54		7.38		4.12		1.99		0.67		0.45		99.39				8		1.58		20		215		5		29		11		84		19		26		738		25		215		27.2		0.4		494		27.43		57.82		7.48		33.37		7.56		2.26		6.53		0.99		5.53		1.07		2.92		0.44		2.73		0.41		5.03		1.31		0.01		2.89		2.89		0.97

						массив к З.от оз.Кетачан = т.16		ICH-13		Q3?				52.7		1.52		17.32		2.46		5.8		0.15		4.52		7.37		4.02		2.23		0.5		0.29		98.87				17.5		1.51		20		195		47		26		36		80		20		37		616		22		208		21.9		0.71		549		20.69		44.99		6.39		27.77		5.58		1.68		5.23		0.7		4.15		0.9		2.53		0.32		2.08		0.33		4.79		0.99		0.04		2.54		3.24		1.1

						как 03		ICH-04		Q1				50.4		1.75		18.6		2.92		6.46		0.17		4.46		7.54		4.31		1.69		0.7		0.42		99.44								19		183		0		26		0		80		20		22*		841		27*		170		19,0*				468

						г.Незаметная		ICH-69		Q4				50.5		1.48		16.83		5.41		4.17		0.17		6.94		8.92		3.69		1.33		0.59		0.36		100.39				8.1		1.09		28		245		163		40		113		93		20		19		709		23		164		13.7		0.34		501		20.25		46.72		6.45		29.38		6.64		1.91		5.47		0.81		4.61		0.88		2.46		0.36		2.32		0.35		3.85		0.68		0.02		4.04		1.53		0.58

						г.Дальняя (вверх по Белому) (СВ)		ICH-73		Q4				49.8		1.54		16.79		3.85		5.67		0.17		7.51		8.66		3.74		1.55		0.56		0.36		100.2								26		231		208		37		157		88		20		19*		679		26*		175		18,0*				474

						Северный Черпук		97034/1		Q4				62.5																		2.25

						темн.полоса в шлаках Северного Черпука		6449/2т						60.56																		1.95

						лава средняя часть Сев.Черпука		6434						57.65																		1.71

						лава, исток		мкам-74-97						60.81																		1.83

						лава, фронт		6452						60.83																		2.06

						шлаковая корка лп ЮЧ		97033/1						52.01																		0.84

						огородов, лава юЧ								54.69																		1.34

						ЮЧ, юв		ICH-96-02						54.9																		1.49

						лава, исток юЧ		мкам-35-97						55.52																		1.55

						шлак ЮЧ из торфа		97024/1						52.12																		0.98

						то же		98057в/1						50.53																		1.02
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		48		48		48		54.2		56.15

		49		49		49		64.3		54.81

		50		50		50		64		54.15

		51		51		51		65.5		54.09

		52		52		52		55.8		54.31

		53		53		53		53		55.51

		54		54		54		58.3		53.86

		55		55		55		54.5		53.64

		56		56		56		53.8		53.8

		57		57		57		61.8		54.7

		58		58		58		56.7		54.29

		59		59		59		53.1

		60		60		60		68.3

		61		61		61		57.4
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Low-K series

Middle-K series

High-K series

Ultra-K series

K

K

K

Icha rocks

SiO2

K2O

1.39

0.927

0.179

1.49

1.52

1.535

1.0088

0.2244

1.89

1.8

1.68

1.0906

0.2698

5.19

1.53

1.825

1.1724

0.3152

1.89

1.83

1.97

1.2542

0.3606

2.54

1.61

2.115

1.336

0.406

2.41

1.63

2.26

1.4178

0.4514

2.54

1.66

2.405

1.4996

0.4968

1.31

1.57

2.55

1.5814

0.5422

1.27

1.72

2.695

1.6632

0.5876

1.53

1.58

2.84

1.745

0.633

1.31

1.6

2.985

1.8268

0.6784

1.49

1.53

3.13

1.9086

0.7238

2.19

1.48

3.275

1.9904

0.7692

2.13

1.63

3.42

2.0722

0.8146

1.46

3.565

2.154

0.86

3.8

3.71

2.2358

0.9054

2.06

2.17

3.89

2.48

2.16

2.17

2.13

2.11

2.13

2.51

2.07

1.74

2.65

1.98

1.97

2.38

2.51

3.13

3.05

3.03

1.98

2.28

2.13

1.79

1.73

1.61

4.1

1.82

1.38

2.03

1.22

1.46

1.44

1.06

1.38

1.99

2.23

1.69

1.33

1.55




