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 Measurements of oxygen intrinsic fugacity and water content in tektitic glasses: the problem of oxygen and hydrogen regime during of tektite formation
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The measurements of oxygen intrinsic fugacity (fO2) within temperature range of 800-1150 oC using solid elerctrochemical cells and water content using FTIR-spectroscopy were conducted for 5 samples of tektitic glasses (moldavites, indishinites and irgizite). fO2  values for moldavites and indoshinite (Vietnam) at temperature > 900oC are between that of oxygen buffers wustite-magnetite (WM) and iron-wustite (IW). fO2  values of these samples at temperature < 900oC is lower than fO2(IW). Irgizite and indochinite (Indochine) have higher fO2 values. Irgizite has the most high fO2 values, that  at temperatures > 850 oC are higher than fO2(MW) and are approach to fO2(FMQ) with temperature increasing. The slope of linear dependence logfO2‑1/T K for all studied tektites except irgizite is approximately the same as that for WM (fig. 1).
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Fig.1. The comparison of measured tektite glasses fO2 values with fO2 of several meteorites (Brett and Sato, 1984) [1]. It is shown value of logfO2 relative to the logfO2(FMQ):

 (logfO2 = logfO2(sample) – logfO2(FMQ). 

Accepted signs for tektite glasses:

 1- moldavite (Luchenice), 2 – moldavite (Koroseki), indochinite (Indochinite, N 2684), 4- irgizite (Zhamanshine, Kazakhstan). Accepted signs for meteorites: 6 and 8 - ordinary chondrite LL3 and L3, 8 – H6 (Guarena), 9 – enstatite  chondrite E6, 10 – pallasite (Salta).

CCO – buffer graphite-CO-CO2.

	Table. Water content in studied samples of tektites.

	
	
	
	

	 
	Thickeness
	Absorbance 
	Concentration

	Samples
	of glass plates,
	of 3600 sm-1 
	water as

	 
	(m
	band
	ОН-group, wt.%

	 
	 
	 
	 

	 Moldavite, Koroseki (а)
	0.0270
	0.0300
	0.0095 (7)

	 Moldavite, Koroseki (b)
	0.0270
	0.0350
	0.0111 (7)

	 Indichinite, Vietnam
	0.0410
	0.0180
	0.0038 (5)

	 Irgizite, Zhamanshine
	0.0296
	0.1200
	0.0348 (11)

	 
	 
	 
	 

	
	
	
	

	Note.
	
	
	

	Errors of measurements are shown in brackets (last significant numbers).


 Water concentration in moldavites and indochinites glasses is 0.004 - 0.011 wt.%, and is significantly higher ‑ 0.035 wt.% (see table) ‑ in irgizite glass. fO2 electrochemical determinations of moldavites and indochinites indicate that these tektites are more reduced in comparison with crust and mantle magmatic melts. At the same time their fO2 is significantly higher than characteristic fO2 values for carbonaceous, ordinary and enstatitic chondrites. Irgizites have the highest degree of iron oxidation in comparison with moldavites and indochinites, and also the highest water concentrations. These data are consistent with general trend showing impact glasses are more oxydized and hydrous than tektites. The reduced character of tektite glasses and their very low water concentrations are supposed to be connected with the peculiarities of chemical and dynamical processes during melt and vapor phases formation after impact events The processes of evaporation and condensation of silicate liquids from high-temperature vapor are obvious to have the greatest influence upon redox state of iron, water behavior and other components during tektite formation.

The work was financially supported by RFBR (project 02-05-64735) and Department of Earth Science RAS (project 10-7, 2003).

References

1. Brett R., Sato M. Intrinsic oxygen fugacity measurements of 7 chondrites and a pallasite, and redox state of meteorite parent bodies // In: Lunar and Planetary Science XIV. Lunar and Planetary Institute, Houston. 1983. P. 69-70.
2.  Kadik A.A., Lukanin O.A., Zharkova E.V.,  Feldman B.I. Regime of oxygen and hydrogen  (water) during tektite formation.// Geokhimiya, 2003, No 9 (in press). (In Russian)



Electronic Scientific Information Journal “Herald of the Department of Earth Sciences RAS” № 1(21)(2003
Informational Bulletin of the Annual Seminar of Experimental Mineralogy, Petrology and Geochemistry – 2003

URL: http://www.scgis.ru/russian/cp1251/h_dgggms/1-2003/informbul-1_2003/planet-2e.pdf

Published on July 15, 2003

© Department of the Earth Sciences RAS, 1997-2003

All rights reserved
� EMBED Excel.Sheet.8  ���








[image: image2.wmf]-8

-6

-4

-2

0

2

800

900

1000

1100

1200

Температура, 

o

C

Дельта log fO

2

(FMQ)

1

2

3

4

5

6

7

8

9

10

CCO

WM

IW

FMQ

_1118838602.xls
Диаграмма2

		800		800		800		800		800		800		800		800		800		800		800		800		800		1200

		850		850		850		850		850		850		850		850		850		850		850		850		850		800

		900		900		900		900		900		900		900		900		900		900		900		900		900

		950		950		950		950		950		950		950		950		950		950		950		950		950

		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		1000

		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050		1050

		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100		1100

		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150

		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200



CCO

WM

IW

FMQ

1

2

3

4

5

WM

IW

CCO

6

7

8

9

10

Температура, oC

Дельта log fO2(FMQ)

-5.195

-5.667

-3.853

-5.068

-4.91

-3.553

-4.963

-2.164

-5.31

-4.921

-6.008

-7.731

-8.048

0

-4.892

-5.153

-3.554

-4.732

-3.849

-3.191

-4.83

-2.256

-5.294

-4.851

-5.929

-7.545

-7.567

0

-4.615

-4.682

-3.28

-4.425

-2.88

-2.861

-4.709

-2.34

-5.279

-4.787

-5.858

-7.374

-7.127

-4.361

-4.25

-3.028

-4.142

-1.989

-2.557

-4.597

-2.417

-5.266

-4.729

-5.792

-7.218

-6.723

-4.127

-3.852

-2.796

-3.882

-1.169

-2.277

-4.495

-2.488

-5.253

-4.674

-5.732

-7.074

-6.351

-3.911

-3.484

-2.582

-3.642

-0.41

-2.018

-4.4

-2.554

-5.242

-4.624

-5.676

-6.941

-6.007

-3.71

-3.143

-2.383

-3.419

0.293

-1.778

-4.311

-2.615

-5.231

-4.578

-5.624

-6.817

-5.688

-3.524

-2.826

-2.198

-3.212

0.947

-1.555

-4.229

-2.671

-5.221

-4.535

-5.575

-6.702

-5.392

-3.35

-2.53

-2.026

-3.019

1.556

-1.347

-4.153

-2.724

-5.212

-4.495

-5.53

-6.595

-5.116



Data

		t, oC		T1		T2		T3		T4		T5		WM		IW		CCO		Indoshinite		E-6		CO3		LL3		L5		H6		Pallasit

		800		-5.20		-5.67		-3.85		-5.07		-4.91		-3.55		-4.96		-2.16		-7.43		-7.73		-4.84		-5.31		-4.92		-6.01		-8.05

		850		-4.89		-5.15		-3.55		-4.73		-3.85		-3.19		-4.83		-2.26		-7.07		-7.55		-4.72		-5.29		-4.85		-5.93		-7.57

		900		-4.62		-4.68		-3.28		-4.43		-2.88		-2.86		-4.71		-2.34		-6.75		-7.37		-4.61		-5.28		-4.79		-5.86		-7.13

		950		-4.36		-4.25		-3.03		-4.14		-1.99		-2.56		-4.60		-2.42		-6.45		-7.22		-4.51		-5.27		-4.73		-5.79		-6.72

		1000		-4.13		-3.85		-2.80		-3.88		-1.17		-2.28		-4.50		-2.49		-6.17		-7.07		-4.42		-5.25		-4.67		-5.73		-6.35

		1050		-3.91		-3.48		-2.58		-3.64		-0.41		-2.02		-4.40		-2.55		-5.92		-6.94		-4.33		-5.24		-4.62		-5.68		-6.01

		1100		-3.71		-3.14		-2.38		-3.42		0.29		-1.78		-4.31		-2.62		-5.68		-6.82		-4.25		-5.23		-4.58		-5.62		-5.69

		1150		-3.52		-2.83		-2.20		-3.21		0.95		-1.56		-4.23		-2.67		-5.46		-6.70		-4.18		-5.22		-4.54		-5.58		-5.39

		1200		-3.35		-2.53		-2.03		-3.02		1.56		-1.35		-4.15		-2.72		-5.25		-6.60		-4.11		-5.21		-4.50		-5.53		-5.12

		1200.00																																0

		800.00																																0






