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Linking laboratory seismic velocity measurements with the mineralogical content and
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/ COSC-2: Collisional Orogeny in the Scandinavian Caledonides \ Sampling Strategy Velocity Measurement
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based on pre-drilling seismic studies (Fig. 1). However, the borecore showed a discrepancy m shale F'gl' > (.Ieft)g—wavdefsomcl_log Tonamiterhead|  [Tansmitterhead
: : . . B wacke velocities adapted frrom Lorenz 7-axis | |
betweerL1 ex,loehtch:ted and actually occurring lithologies (Fig. 2). L e ot al. (2022), i ﬂ R Fig. 6: The prepared sample is
ower allochthon . . . | | o 1
| Silurian and Ordovician limestone | Seve Nappe Cambrian black C Cambrian cover - ph)’”ite (rlght) The I|thO|Og|eS Of the [ ' placed IntO the OII ﬁ”ed pressure
Ordovician " and shale Complex Sha dasal and roterozolc siltstone COSC-2 core plotted after the N Pulse Generator chamber and connected to
areywacke [ Dito, mbricated with Nappes ’ arenite detailed core description U to 300V, 1OMHz 1 transmitter and receiver. The
W COSC-1  Are synform COSC cDP - conglomerate | outlined in Lehnert et al. (2022). travel time of the seismic wave
00- 200 1400 1600 1800 2000 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 mudstone The selected samples are I galnze;izrzor ' IS measured during a stepwise
1.0—5 N iccs™ marked by plnk stars. Filled I::::g:;(:fn 8 — Li Copper wire PC Oscilloscope pressurization and defESSUFI-
2.0 1 gorphyry ) stars are first priority samples o e O I B Data Acauisiion zation cycle up to 240 MPa with
Sl == ‘e 0 et:'t'F roc . | and non-filled stars are second | pecivhg | | a step size of 30 MPa (adapted
i 4-0'; _______________ — g: 3b:glc roc priority Samplesl which are y-axis . s ﬁeﬁgg'e“ steel from Kastner et al., 2020).
g 50 analysed if time allows. N(—axm NG o s Compressor
R e impure The samples are chosen to - System
70- calcareous . - Receiver head Receiver head e up to 400MPa
. . o bonate represent the main lithologies At Receiver hea
o N . and prominent changes in Vp. +
QT T T T T T T T T — sediment S :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 Flg. 5: (left) Three plugs along three mutually perpendlcular dXes are
| - S | | Pistance along ChEine (km) | | f cut and drilled for each core section. The x-axis is parallel to foliation and Ao .‘
Fig. 1: Re gctlon seismic image mcludlpg pre-drilling geologlc.al interpretation and Iocatlon§ of the COSC1ZE—1 and lineation, y-axis parallel to foliation and perpendicular to lineation and z-axis 2
(R:zca)s?ccézo g{”GheZIeeSt. aICOZS()C1_(1) gﬁgjichtﬁnrtijlezao”106§hthonous units. (CDP = common depth point, adapted from - perpendicular to foliation and lineation. S 0.00- S — R I HA AP A,
' ' " °' ' (right) The plugs are positioned between transmitter and receiver head and 2 Y |
* | |
. . . . . I I i < _0.05 |
Expected geological section Drilled geological section I are fastened to each other with a shrink tube and a wire. ! e (o
| n S 0.051
. g
(3 First arrival picking: AIC-picker 2 0.00-
o
. . L . . L . . . & —0.05-
Fig. 7: To pick the first arrival time the Akaike Information Criterion (AIC, in detail described by = e (9
- St-Onge, 2011) is used. As a mathematic formula it defines the transition point betweentwo 9 .
adjacent signals. P
(@) shows the complete Vp-signal recorded by the oscilloscope. =R \/I
Vp (km/s) Lithology / (b) shows the selected time slot used for the AlC-calculation. It consists of random noise with a g ;
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(D Determination of porosity and density (Fig. 4) \
(2) Calculation of the seismic wave anisotropy ~
@ Calculation of the acoustic iImpedance Mineralogical Analysis
(4) Calculation of dynamic elastic properties (Poisson’s Ratio and
Bulk modulus) (D Optical microscope (2) SEM: EDS, BSE
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Fig. 2: (left) The expected geological section outlined in Fig. 1. (right) Based on the on-site geological inter- P — Alum shale determined as turbidite. An Zoning and various types of
pretation, the drilled section cuts through the Lower Allochthon, the Alum shale between ~775 m and ~820 m 500 - Arenite upper sand-rich section is clay minerals.
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Approach: Measurement of laboratory seismic velocities (Vp, Vs), mineralogical composition
and (micro)structural analysis (3) Quantitative mineral analysis with XMap tools and AZtec
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Main questions: -
1) DO the Iab_generated Seismic VeIOCitieS matCh the p_Wave Sonic Iog data? EZZ?EZC.‘,EthIin,C., Pascal, C., and Robinson, P. (2010). Collisional Orogeny in the Scandinavian Caledonides (COSC). GFF, 132(1):29-44. Lorenz, H., Rosberg, J. E., Juhlin, C., Klonowska, I., Lescoutre, R., Westmeijer, G., Almqvist, B. S., Anderson, M., Bertilsson, S., Dopson, M., Kallmeyer, J., Kuick,
. . . . . . . . . . . Juhlin, C., Hedin, P, Gee, D. G., Lorenz, H., Kalscheuer, T., and Yan, P. (2016). Seismic imaging in the eastern Scandinavian Caledonides: Siting the 2.5km deep COSC-2 borehole, central Sweden. Solid Earth, J., Lehnert, O., Menegon, L., Pascal, C., Rejkjzer, S., and Roberts, N. N. (2022). COSC-2 - Drilling the basal décollement and underlying margin of palaeocontinent
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. . . . I I 1 Sweden. Solid Earth, 11(2):607-626. St-Onge, A. (2011). Akaike information criterion applied to detecting first arrival times on microseismic data. SEG Technical Program Expanded Abstracts, 30(1)
3) Which lithology contacts generate prominent reflections? \ filed pink stars in Fig. 3. Il e R e ——
e / 2022, Abstract Volume. pages 45-46.
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