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Paramagnetic defects of quartz in KTB and a drilling profile from
Eldzhurtinskiy granite, Russia
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[Iectron paraINPtlC rMmanc{' ([PRl of I'Idtu,..1 and

{'Jlpet'llnentally IrradIated polycrysul1me (J.IIlrtz 5."

pIes frem HB (Table 1) and it dnlllng prof1le 1n the

ndZhurt\nS~lY Gramte (Table I). Caucasus. R.USSl •.

wef"e ....SUl"eO In the fr~y 'i1fl9l! of 9.5 GH.I: The

par-..gnetlc OI!fect centers (Ala.]' ana [Tlo.'H·HH • H.

11) were stucll!d (Figu-t 51. The lntensltll!S of those

centers depend prlllilr11y on tile Intensity 1IICredSe per

uml y !lose. 1 ,.dUl1an intenSIty of the roct. lllle

since the threshold t~r.ture Te. ana the attenlllltion
factor f wnd'l IS iI fl.llCtllll\ of T. The tl~ SlIlCe Po)ss·

1119 Te -ay be detenlHled U$1"9.xlel c.llCUltltlOl1S for f

(flgel. 1992)

The center IntensItIes edlltllt a ~Sl proportlOlWI lle·

crease Wlth IIIcreaslIIg In SItu t~rature T~ 14nd'l IS

characterlH1C fOf the profile (Fi9IJres 1 an(J 3>. The

EPA data lIlaY be used to lleterllil\e ~l1ft rates ~nd

cool1tlll rates fOf each s~le In the ~T1l t;.e general

dl!crNse of the center IntensIty WIth 11lCrNSUJg tell·

peratlll"e lS lntl!'t'Pf'1!ted 1n ter'llS of t(lllft rates as the

prea.lnanl contrlbutllln lboeYer the ll.lU otIU1ne!l

fOf the Ellllllrtlnskly Granite shoo a -ore coqlle.K rela·

tionshlp Here. a r~thef" hl!,tl heat prolloction of tile

gr~n1te lS in(J1cated IlOOels for ~ QOant1t~tHe Inter·

prelitlon are l:ll!1nt;1 consldere<l

For the nearest futlJl"e a<lllltllNl 1nvestlQatU:lns of

othef" prOflles are necessary lor a .are lJ,laIltllatlye

lnterpretat\(JI of the relatlllnS!llp of stlln concentra·

tlon. t~rature. alll! t1l11l! Also lli1pOl'tant IS the

stlKly of the prulclples of the f factor and lrra<hal1on

eJ(j)l!rlllleflts <11th dIfferent raOlatll)n energIes and

ltlses The'se InyeStlgatlons are In preoaratHlfl

Inst1tute or tllner.loqy. ttl1Yerslty of IlarDurg. J5OJ2
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Paramagnetic defects of quartz in KTB and a drilling profile from
Eldzhurtinskiy granite,  Russia

Inst i tu te of  Mineralogy. Universi ty of  Marburg. 35032

Marburg. Germany

T Scherer. M. Plötze* and S S Hafner

' I ns t i t u t e  of  Mineralogy. Bergakademie Freiberg

Germany

Electron paramagnetic resonance (EPR) of  natural and

experimental ly irradiated polycrystal  l i ne  quartz sam-

ples from KTB (Table 1 )  and a d r i l l i ng  p ro f i le  i n  the

Eldzhur tmskiy  Granite (Table 1 ) .  Caucasus. Russia,

were measured i n  the frequency range of  9 .5  GHz The

paramagnetic defect centers [A1Q,]’ ana (Ti(VH’](M - H,

L i )  were studied (Figure 5 )  The intensi t ies o f  those

centers depend p r ima r i l y  on the intensity increase per

un i t  y dose, y radiat ion in tensi ty  o f  the rock, time

since the threshold temperature Tc , and the attenuation

factor f which i s  a function of  T The time since pass-

ing T, may be determined using model calculat ions for f

(Agel. 1992)

The center in tens i t ies  exhibi t  a quasi proportional de-

crease with increasing tn  s i t u  temperature Ts which i s

charac te r i s t i c  for the p ro f i l e  (Figures 1 and 3 ) .  The

EPR data may be used to determine up l i f t  rates and

cool ing rates for each sample In the KTB the general

decrease of  the center intensity with increasing tem-

perature i s  interpreted i n  terms o f  up l i f t  rates as the

predominant contribution However, the data obtained

for the Eldhurt inskiy Granite show a more complex re l a

t tonsh ip  Here, a rather h igh heat production of  the

gran i te  i s  indicated Models for a quant i ta t ive in te r

pretat ioo are being considered

For the nearest future addit ional investigations of

other profiles are necessary for a more quantitative

interpretation of  the relat ionship of  spin concentra

t i on .  temperature, and time Also important i s  the

study o f  the p r i nc ip l es  o f  the f factor and i r r ad ia t i on

experiments w i t h  di f ferent rad ia t ion  energies and

doses These invest igat ions are in  preparation

Eldzhurtnukt) Granite, Russia
Spin conccntraaon o f [AIO4]0 centers a quartz

depending on  m stru temperatures
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Eldzhurtinskty-Granile, Russia
temperatures with increasing depth in the profile

[in situ temperatures T*) 4 A amphibolite P paragneiss (Rohr et  a l  1989).
G granite (data  fron A G Gurbanov)

b i n  s>tu temperature at  the locat ion o f  the sample when
co l lec ted  fKTB Zoth 1989 Eldzhurtmskiy Granite data
frew A G Gurpanov)

c cal ibrated according to Moiseev 11985»
d surface samples
nd not determined
b ld  below detection l im i t
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4b/  90° 6 0 15 7 6 166 7 8 2 55 0

34-2/904 G 0 15 12 4 187 0 11 3 39 2

27-1/90O G 0 15 14 9 89 3 9 0 36 2
1 /90 G 258 41 5 5 nd 4 2 nd
1-2 /90 G 285 46 4 8 205 6 4 4 56 0
2 /90 G 386 53 2 2 nd 2 4 nd
2 7/90 G 484 58 1 2 117 3 2 3 56 3

3/90 G 561 62 0 9 127 7 2 2 43 3

4 /90 G 660 67 0 2 105 8 1 2 23 6
5-2 /90 G 792 73 b ld 36 0 1 5 25  1

10 4/90 G 1334 M b id 24 3 0 5 15 7

17 1/90 G 1835 i n b ld 32 9 b ld 18 5

26 1 /90 G 2317 KN b ld 30 9 b ld 20 7

37/90 G 2802 150 b ld 31 6 b ld 20 I

49/90 G 3300 170 b id 34 3 b ld 21 5
59/90 G 3700 192 b ld 34 7 b ld 24 0

67 /90 G 3980 223 b ld 35 7 b ld 16 5
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Table 1 Oocunentation o f  samples studied

Fig. 5 Mognelic Field [Govti|

KTB  spin concentration o f {AK)tf centers m quarv.
depending on  in  hfo temperatures

Sample Th*
[ppm]

Thb

[pom]
U*
[ppm]

U» ' "
[ppm]

K*
[X]

Kb

[X]
rdose;

[nGy/a]
5-2/90 29 5 5.7 6.5 3.4 3 6 0 06 3 13075
10-4/90 35 1 8 .5 5 9 4 3 3 6 0 06 3 34965
17-1/90 36.5 9 1 7 .2 3 .2 3 1 0 06 3 4S048
26-1/90 25.8 8 5 6 0 4 3 2 .9 0 05 2. 71442
37/90 27.1 7 1 7 1 3.6 3 .1 0 03 2 95583
49/90 30 7 6 9 6 7 3 2 3 8 0 03 3 26361
59/90 28 4 5 .5 7.5 17 3 .3 0 02 3 11681
67/90 30.2 5 0 6 4 4 .0 3 .7 0.03 3 17934

fcn'boi’te

(Th. U. K data from Dr A G Gurbanov. IGEM, Moscow)

Element concentration of  the rock
b Element concentration of  Quartz
c Dose rates calculated after Aitken. M I (1985)

Table 2 Geochemical data of  elements responsible for

gamma rad ia t ion of  the rock The gran i te  seems to be

re la t i ve l y  homogenous for K. Th. and U.

Q 10 20 30 40 50 60 7080

C19_l T,(°C|
F ig .  6: Geological sketch of  the Eldzhur tmskiy  Gran

i t e  (communicated by G Wi t t  Eickschen. Köln)

KTB. temperatures
with increasing depth in the probte (VB)

| ,n  srfu temperatures T£)

■ umg>M Ito' EPS data al tua<c
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