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Can biotite geothermometer be used to estimaie the crystallization
temperature of granitic intrusive rocks ?
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Abstract: In order to investigate whether the biotite thermometer is suitable for estimating crystallization tempera-
ture of granite intrusive rocks, a compilation of the petrochemistry and mineral chemistry data of typical granitic
intrusive rocks at domestic and abroad was made. The magma temperature was estimated using Henry et al. (2005)
biotite Ti saturation geothermometer and the Li and Zhang (2022) version of the biotite geothermometer, and the
results were compared with those estimated by the zircon saturation geothermometer in Shao et al. (2020). The
results show that the temperatures estimated by the biotite Ti saturation geothermometer are 50 ~200°C lower than
those estimated by the zircon saturation geothermometer and the 2022 version of the biotite geothermometer. The
biotite Ti saturation thermometer is not suitable for estimating the crystallization temperature of granitic intrusive
rocks, while the Li and Zhang (2022) version of the biotite thermometer can reproduce the results of the zircon sat-
uration thermometer for S-type and I-type granites.
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The results of zirconium saturation thermometer (S20) compared with those of other versions of zirconium

saturation thermometer ( WHS83, B13, G16) (data from Shao et al. ,

2020)
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a—comparison of S20 model 1 with other versions ( WH83, B13, G16) on the calculation results of peraluminous rhyolite; b—comparison of S20
model 1 with other versions (WHS83, B13, G16) on the calculation results of peralkaline syenite; c—comparison of S20 model 2 with other versions
(WHS83, B13, G16) on the calculation results of peraluminous rhyolite ; d—comparison of S20 model 2 with other versions ( WH83, B13, G16) on
the calculation results of peralkaline syenite
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Table 1 Names and reference of pluton

FR X EeL Ve E K ofe I
HE Bodmin Simons et al. , 2016
e[ Carnmenellis Simons et al. , 2016
&/ | Carn Marth Simons et al. , 2016
e[ Land’s End Simons et al. , 2016
/eS| Cligga Simons et al. , 2016
g/ eS| Dartmoor Simons et al. , 2016
e[ St. Austell Simons et al. , 2016
FARAF|  Sattelspitze (Monte Sella) Thény et al. , 2009
SH H Eh AL Mount Qomolangma- Visona et al. , 2012
Masang Kang
B HE 5 Tuani Dahlquist et al. , 2005
(L] Nanuque Ferreira et al. , 2019
FATAR 42 Mazan Ferreira et al. , 2019
P 4 Sefior de la Peia Ferreira et al. , 2019
BT A A2 Capillitas Ferreira et al. , 2019
BFI Los Tilos Ferreira et al. , 2019
1t ] Mitterteich Siebel, 1995
Hh [ e YT EL 45 i Tao et al. , 2018
%+ central Aar Bucher and Seelig, 2018
] B[ /R &1 1L HF Xibodu Cui et al. , 2022
J&E K New Brunswick Lake George  Yang et al. , 2002
it} Serra da Garganta Nascimento et al. , 2018
I FeU P LG P, 2022
- ] HATIL Wang et al. , 2021a
h ZU VI XIFRAESE, 2013b
i ZIE AR A KK XHAESE, 2013a
o ] Ly Huang et al. , 2018
iif [ Eopyeong £ Z iR A& Im et al. , 2021
PG Campina do Veado rapakivi ~ Godoy et al. , 2021
Fit Bristen Bucher and Seelig, 2018
hE BT/RZEE LA West Kouan Cui et al. , 2022
hE o 3k Jiang et al. , 2022
AT i HEHFR Zhang et al. , 2022
Je HFE Ririwai B4 447 74 Kinnaird et al. , 1985
(Y] Mandira Siachoque et al. , 2021
=i Serra da Graciosa Gualda and Vlach, 2007
% 27 e Sabongari B8 P44 A & Njonfang et al. , 2013
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Fig. 2 Comparison diagram of S-type granite temperature results calculated by zirconium saturation geothermometer (Shao et al. ,

2020) and biotite Ti saturation geothermometer ( Henry et al. , 2005) (a), biotite geothermometer (Li and Zhang, 2022) (b)
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7—Carnmenellis (#[F) ; 8—Bodmin ( ¥ [H); 9—Sattelspitze ( Monte Sella) (7 K#]); 10—Mount Qomolangma-Masang Kang ( & &7 HE 111) ;
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1—Jintan, Xiajiang County ( China); 2—St. Austell (UK); 3—Dartmoor ( UK); 4—Cligga (UK); 5—Land’s End ( UK); 6—Carn Marth
(UK) ; 7—Carnmenellis (UK) ; 8—Bodmin ( UK) ; 9—Sattelspitze ( Monte Sella) (TItaly); 10—Mount Qomolangma-Masang Kang ( Himalayas) ;

11—Sefior de la Pefia ( Argentina) ; 12—Mazan ( Argentina) ; 13—Capillitas ( Argentina) ; 14—Tuani ( Argentina) ; 15—Mitterteich ( Germany) ;
16—Nanuque ( Brazil)
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Fig. 3 Comparison diagram of I-type granite temperature results calculated by zirconium saturation geothermometer ( Shao et al. ,

2020) and biotite Ti saturation geothermometer ( Henry et al. | 2005) (a), biotite geothermometer (Li and Zhang, 2022) (b)
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