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Paramagnetic defects of quartz in KTB and a drilling profile from

Institute of Mineralogy. University of Marburg. 35032
Marburg, Germany

T. Scherer. M, Plutze* and 5.5. Hafner

* Institute of Mineralogy. Bergakademie Freiberg,
Germany

Electron paramagnetic resonance (EPR) of natural and
experimentally irradiated polycrystalline quartz sam-
ples from KTB (Table 1) and a drilling profile in the
Eldzhurtinskiy Granite (Table 1). Caucasus. Russia.
were measured in the frequency range of 9.5 GHz The
paramagnetic defect centers [A10,]° and [Ti0u/M)(N = H,
L) were studied (Figure 5). The intensities of those
centers depend primarily on the intensity increase per
umt y dose, y radiation intensity of the rock. time
since the threshold temperature T.. and the attenuation
factor f which is a function of T. The time since pass-
ing T. may be determined using model calculatwons for
(Agel. 1992)

The center intensities exhibit a quasi-proportional de-
crease with increasing 'n situ temperature T which 15
characteristic for the profile (Figures 1 and 3), The
EPR data may be used to determine uplift rates and
cooling rates for each sample. In the KTB the general
decrease of the center intensity with increasing tem-
perature is interpreted in terms of uplift rates as the
predominant contribution. However. the data obtained
for the Eldhurtinskiy Granite show a more complex rela-
tionship. Here, a rather high heat production of the
granite 1s indicated. Models for a quantitative inter-
pretation are being considered.

For the nearest future additional investigations of
other profiles are necessary for 3 more quantitative
interpretation of the relationship of spin concentra-
tion, temperature, and time. Also mportant 15 the
study of the principles of the f factor and irradiation
experiments with different radiation energies and
doses. These investigations are n preparation

KTB spin concentration of [AIQ,]' centers in quartz
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Eldzhurtinskiy granite, Russia

Saple  Rock' 0 Ty S Ma/MT
(Ml [°C1 [x 10° spinsq)”  (abitrary uoits)

nat. \rr nat. rr
Continental Deep Drilling [Ix10° Gy [2x10" Gy ]
K51B3 & 8 16 1.99 39.79 0.00 0.67
KSe(1%cT A B 17 7.66 nd nd ng
K60Blb A 44 18 6.77 3888 0.00 ng
K13AIDT P (3 - 498 nd nd nd
Ki74A1x P BIS B 4M nd nd nd
K2MClu P %4 1 410 nd nd nd
K246820 P 978 3 2.52 nd nd nd
K299AlcT A 144D 43 209 nd nd nd
K308Clg A 1476 45 1.73 33.43 0.86 215
KI0BCLF A 1476 45 1.71 nd nd nd
X313 A 1500 46 180 23839 130 1.n
K324E11 A 1549 47 01 .65 0.50 ng
3Ly A 1600 49 0.0 ng nd nd
42020 P 2085 62 00 5819 27 LR
¥596Alb P 441 N1 0.0 67.08 0.00 nd
K60BALT P 2483 14 0.0 29.63 0.00 0.69
KBJ1Bn P 307 101 00 29.21 0.00 nd
K92301ck P 3784 i1l 0.0 27.59 0.00 nd

3 A gmphibolite, P paragneiss (Rohr et al | 1989).
G granite (data from A.G. Gurbanov)

B jnsitu temperature at the location of the sample when
collected (KTB: Joth. 1389: Eldzhurtinskiy Gramite: data
from A G. Gurbanov)

C  calibrated according to Moiseev (1985)

d  surface samples

nd not determined

bld below detection limit

Sample  Rock” d Ty [AIG, T MO/
() [*C] [x 10 spin/g)’  [aditrary emits)
nat irr nat . arr
Eldzhurtinskiy Granite (22107 Gyl [2x10° Gyl
w/% 6 0 15 1.6 1867 82 S50
M-2909 6 0 15 124 1870 na 192
27906 0 15 149 893 90 362
Ve 6 258 4l 5.5 nd 42 nd
1-2/90 6 285 46 48 2056 44 560
2190 G 385 5 2.2 nd 24 nd
2709 6 484 S8 12 Wa 23 5.3
3% 6 561 62 09 1217 22 43
4% 6 660 67 0.2 1058 12 26
52/9 & 2 N bld 360 s 51
10-4/90 6 1334 % bld 243 05 157
17-/% G 183 111 bld 329 bld 185
2-1/9 6 2317 10 bld W9 bld 207
3rn 6 2802 IS0 bld 316 bid 201
49/90 G 3300 170 bla 343 bl 215
59/90 G 3700 192 bld 347 blg 240
67790 G 3980 220 bld 357 bld 165

Table Documentation of semples studied

Mal 1330 -2T00mMN |VS- £7V98
Wo? I040.  IecaNN fé-0ems *
Ho1S001330 - - L70mNN, (1-1-13- 21900 .

f1o.6: Gealogical sketch of the Eldzhurtinskiy Gran-
1te, (communicated by G Witt-Eickschen, Koln)
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Fig 7: €alibration curve for determination of the natu-
ral dose which produced the observed center intensity

Sample Th* T U° F & K ydose
Cpom) [ppm] [pem] (ppm] [%]  [¥)  [mGy/a)
5-2/90 295 5.7 65 34 36 006 3.13075
10-4/90 351 B85 59 43 36 006 3.3495
17-1/90 365 91 7.2 3.2 31 0.06 3.45048
26-1/90 258 B85 60 43 29 005 2.71442
37190 271 71 7.1 36 3.1 0.03 2.95583
45/90 3.7 69 67 32 38 0.03 3.26361
59/90 284 55 7.5 1.7 33 0.02 3.11681
67/90 3.2 50 64 40 3.7 0.03 3.179%
(Th, U. K data from Dr A.G. Gurbanov, IGEM, Moscow)

a  Element concentration of the rock
b Element concentration of quartz
C  Dose rates calculated after Artken. M.[. (1985)

Iable 2 Geochemical data of elements responsible for
gamma radiation of the rock. The granite seems to be
relatively homogenous for K, Th, and U,
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