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Semi-automated vs. manual 
evaluation of RSCM –
benefits and disadvantages 
detected by statistical 
analysis (amongst others…)
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A field study from Northern Albania
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Illite
K2Al4(Si6Al2O20)(OH4)
TOT sheet silicate
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Isotope Occurrence T1/2
39K 93,26 % stable

40K 0,0117 % 1,248 x 109 a

41K 6,73 % stable



Jena Structural Geology - Tectonics

10.06.20 AG-Seminarvortrag | Benjamin Schmitz | RSCM in Northern Albania 8

Al
le

n 
&

 A
lle

n 
(2

01
3)

TOT sheet silicate

Forming conditions:
• ≥ 60°: Smectite + K-Feldspar à Illite
• ≥ 100-120°: Kaolinite + K-Feldspar à Illite

Illite
K2Al4(Si6Al2O20)(OH4)

Isotope Occurrence T1/2
39K 93,26 % stable

40K 0,0117 % 1,248 x 109 a

41K 6,73 % stable
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K-Ar dating and Illite
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Sample Location K2O 40 Ar * 40 Ar * Age 2s-Error 2s-Error
[ Wt. % ] [ nl/g ] STP [ % ] [ Ma ] [ Ma ] [%]

UK 15-18 <0.2µm 5.13 8.83 91.46 52.6 0.7 1.2
UK 15-18 <2µm 5.00 11.83 92.27 72.0 0.9 1.3
UK 15-18 2-6µm 3.88 11.06 95.92 86.4 1.2 1.4

UK 15-19 <0.2µm 3.33 5.43 85.30 50.0 0.7 1.4
UK 15-19 <2µm 3.55 7.47 86.19 64.2 1.0 1.5
UK 15-19 2-6µm 3.50 7.96 88.05 69.2 0.8 1.1

UK 15-20 <0.2µm 3.88 10.74 83.12 83.9 1.1 1.3
UK 15-20 <2µm 4.10 14.43 91.45 105.9 1.7 1.6
UK 15-20 2-6µm 5.21 15.63 91.14 90.7 1.0 1.1

UK 15-21 <0.2µm 5.42 8.35 90.91 47.1 0.5 1.1
UK 15-21 <2µm 4.93 9.78 93.41 60.5 0.8 1.3
UK 15-21 2-6µm 5.14 10.67 95.71 63.3 1.1 1.7
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Sampling
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Preparation
• standard polished thin section (as for

microprobe analysis – DON‘T use diamond
polish!)

• or polished surfaces
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Finding the right spot
• Covered by transparent mineral

• not too close to the surface
• not too deep
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RSCM
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Kouketsu et al. (2014)

FWHM Area
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Existing thermometers
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Thermometer Laser T range Method

Beyssac et al. (2002a) 514.5 nm 330-650°C height & area

Kouketsu (2014) 532 nm 165-665°C FWHM

Lahfid (2010) 514.5 nm 200-320°C area

Lünsdorf (2016) 488 nm (& others) 160-600°C STA & height

Rahl (2005) 532 nm 100-700°C area

Scharf (2013) 514.5 nm 100-700°C height & area

In Jena:• 457 nm• 532 nm• 633 nm• 785 nm
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IFORS
+
• (semi-)automated fitting
• (semi-)automated T estimation
• very fast

-
• partly “black box”
• config-file
• (no GUI) – cmd line based
• requires calibration !

Iterative fitting of raman spectroscopy
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Kouketsu
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Results
Kouketsu
IFORS
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�̅� = 340°C
σ = 43°C

�̅� = 84°C
σ = 131°C

�̅� = 101°C
σ = 160°C

Results
Kouketsu
IFORS
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Lahfid
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Results
Lahfid
IFORS
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�̅� = 314°C
σ = 56°C

�̅� = 325°C
σ = 95°C

Results
Lahfid
IFORS
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Results
Lahfid
manually
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�̅� = 215°C
σ = 51°C

�̅� = 216°C
σ = 51°C

Results
Lahfid
manually
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Results
compared

10.06.20 AG-Seminarvortrag | Benjamin Schmitz | RSCM in Northern Albania 32



Jena Structural Geology - Tectonics

Results
compared

10.06.20 AG-Seminarvortrag | Benjamin Schmitz | RSCM in Northern Albania 33



Jena Structural Geology - Tectonics

Quality management Quality level 1
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Quality management Quality level 2
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Quality management Quality level 3
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Results
compared
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Results
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�̅� = 209°C
σ = 116°C

�̅� = 214°C
σ = 103°C
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�̅� = 209°C
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Results
compared
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�̅� = 214°C
σ = 103°C
�̅� = 209°C
σ = 116°C
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Results
compared
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�̅� = 246°C
σ = 81°C
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Conclusions

Thermometer Min.Temp Max.Temp Mean.Temp Stdv Measurments

Kouketsu_IFORS_1 -131 336 122 132 48

Kouketsu_IFORS_2 223 468 339 43 45

Kouketsu_IFORS_2_G -293 354 117 117 47

Lahfid_IFORS_1 255 320 289 19 47

Lahfid_IFORS_2 247 321 284 22 47

Lahfid_manually_1 82 394 219 50 382

Lahfid_manually_2 115 438 217 48 382

Kouketsu_IFORS_total -293 354 192 147 140

Lahfid_IFORS_total 247 321 286 20 94

Lahfid_manually_total 82 438 218 49 764

• Smallest stdv: Lahfid
(IFORS)

• Closest to overall 
mean: Lahfid
(manually)
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Supporting indicators
• Illite crystallinity

• 200°C

• Calcite twins in 
calcareous mylonite

• 230°C

• Beginning of shear-
folding

• Brittle-ductile 
transition zone
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