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Clay Mineralogical Study on Genetic Environment of the Solnhofen Lime-
stone

Ji-Won Moon', Myong-Ho Park?, Yungoo Song'* and Hi-Soo Moon'
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2Geologisch-Faliintologisches Institut, Universitcit Wiizburg, D-97070 Wiizhurg, Germany

Variation in relative contents of clay minerals was used to genetically interpret depositional environment of the
Upper Jurassic Solnhofen limestone. Mineralogical examination of whole rocks and clay fractions indicates that the
fiule and flinz beds are composed mainly of calcite and quartz with minor amount of clay minerals such as illite,
kaclinite, and smectite. Smectite shows a trend of illitization: illite layers increase with increasing of burial depth,
With increasing burial depth, relative abundance of kaclinite with quartz and illite increases. This implies that the
Solnhofen basin was formed during the transgression based on reduce of terrigenous influx.

Key words : Solnhofen limestone, clay minerals, transgression, terrigenous influx, Upper Jurassic
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FIg. 1. Location of the study cores with general geology of the Southern Franconian Alb and adjacent areas of southern

Germany. Geological map based on Barthel (1978).
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Fig. 2. Lithostratigraphic correlations of the cores. Only the sections of the cores relevant to the present study have been

depicted.
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Slump and the Lower Solnhofen Lithographic Limestone
(arrow) in core Plaka 3-2. [nterval between 49.5 and 52.5
m. Scale bar=10 ¢m. n=no recovery.
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Fg. 5. Variations of crystallinity {intensity/width) of Plaka 2-3 (a) and Plaka 3-2 (b} core samples with depth. Open symbols:

Fiule, solid symbols: Flinz in the Slump and Solnhofen layers.

Table 1. Variations of crystallinity and relative contents with depth according to lithostratigraphy.

Crystallinity {cps/FWHM) Semiquantification
Lithostratigraphy N -
Calcite Quartz Ilite Calcite Quartz Nlite

Max 16769 132 132 96 0 4
Upper Slump 1 Min 16769 132 132 96 0 4

Ave 16769 132 132 96 0 4

Max 24629 1123 184 100 3 6
Upper Solnhofen 3 Min 10253 167 0] N 0 0

Ave 18484 524 61 97 1 2

Max 25346 941 168 99 2 4
Lower Slump 3 Min 14304 175 0 94 1 0

Ave 21147 502 56 97 1 1
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Table 1. Continued.

] Crystallinity (cps/FWHM) Semiquantification
Lithostratigraphy N
Calcite Quartz Illite Calcite Quartz Illite
Max 27250 3021 556 99 6 17
Lower Solnhofen 28 Min 10023 195 0 77 1 0
Ave 21373 1239 180 92 3 5
Max 25047 5664 271 94 10 6
Geisental i Min 20696 1200 0 90 3 0
Ave 22800 2985 149 91 6 3
a) 5
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Slump
Upper
Solnhofen
= Lower
E Slump
s
&
[=1
Lower
Solnhofen
Geisental
70 80 90 100 0 4 g 12
Calkite Quartz
b) 0
Mornsheim
10
Upper
20 -4{Slump
30 Upper
- Solnhofen
E 40
£ Lower
2 50 {Slump
60 Lower
Solnhofen
70
80 Rogling
80 T T 90
0 50 100 0 10 20 30 0 20 40 &0 o 1 2 3
Calcite Quartz llite Kaolinite

Flg. 6. Variations of relative contents {weight base) of Plaka 2-3 (a) and Plaka 3-2 (b) core samples with depth. Open
symbols: Fiule, solid symbols: Flinz in the Slump and Solnhofen layers.
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Plaka 2-3 A8 £ A% 908m, 1052m, 1583 m,
21.15m, 2226 m, 23.02m%} 2569 me] AlBw= HE
Foupd o7 WEkYA|HE A2shr| e HES ]
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7] " Ed(Table 2) o|E AR Wolre] oapdAd
sPsde zn), 2 SYFRA0F Adelr] o

=
El

Table 2. Observed results for suspension degree under the
carbonate effect.

Lithpstratigraphy ~ Depth Fiule Flinz Chert
Upper Slump 9.08 x
10.52 ®
Upper Solnhofen 13.49 X
14.94 i
15.83 b
Lower Slump 16.25 *¥
17.34 Hokkk
18.16 x
18.76 O
19.53 X
20.39 ke
21.15 X
21.78 *
22.26 X
22.96 *
23.02 X
23.17 *
23.53 *k
24.18 o
2471 s
Lower Solnhofen 2331 :
25.69 S
26.51 O
2696 Kok kk
27.38
27.76 FoREk
2807 ek
28.18 x
28.29 O
28.92 HrE
29.38 o
29:]3 Akkk
3045 *
30.67 X
3 *
31.77 *
Geisental 3242 HdEE
33.21 x

(3, suspension at deionized water;
*, suspension after NayCQ; treatment. Numbers mean trial times;
X, mo distinct suspension after five times treatment

o olEe] Wist e BA9) AHBA] WSS A
ABTG @ 4 Sk,

Astlgel )@ FAser g detolEst 71e
fuolEe) AYEE B Pashs %S Holed
(Fig. 7), ol A BaA 2902 AEHE FES
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FIg. 7. Variations of crystallinity and relative contents of Plaka 2-3 with depth according to subformation.

5 5 5
Upper
Slump
10 - T e L 10 -
Solnhofen t
1
15 - a/o 15 - 4,
E 20 ,.._.‘. el _ 20 —---z-= ,{i ,,,,,,,,
j=3
5 o <
696
g A
25 25 — .
N e E
Lower S k/
30 = Solinhofen a0 9::;;%; a0 .
3 R PR EEEETY I T CEEEEE RS PR %-: -----------------
: Gaisental GO\’Q oy
35 — T T B - T 35 < T
o 500 1000 1500 0 200 400 600 g 100 20C 300 400
Smectite lliite Kaolinite
Crystallinity

FIg. 8. Variation of crystallinity of clay minerals of Plaka 2-3 with depth. Bold symbols: Fiule, solid symbols: Flinz, open

symbols: chert.
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Flg. 9. Variation of relative contents of clay minerals of Plaka 2-3 with depth. Bold symbols: Féule, solid symbols: Flinz,

open symbols: chert.
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