Supplementary material – methods

Drill rig
The drilling rig, provided by Asera Mining AB, was fitted with an HQ wire line drilling system with HQ-3 plastic liners (length 3 m, inner  63 mm and outer  65 mm).
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Pore water sampling
The porous glass fiber had a length of 10 cm and the syringe was a 12 cm PVC/PE tube with a female luer lock and a tip with bulb ( 2.8 mm). The pore water was acidified with concentrated nitric acid before being sealed in a jar.  

Pore water analysis
Downhole chloride concentration was measured with a Dionex IC20 Ion Chromatograph connected to an AS22 column. The sample volume injected was 10 µl and a 4.5 mM Na2CO3/1.4 mM NaHCO3 eluent was used with a flow of 1.2 ml/min. For details on the method see European standard EN-ISO 10304-1:2009. The cation concentrations were determined with a Thermo ICAP6500 Duo ICP-OES containing a micro concentric spray chamber and a particle nebulizer. The nebulizer flow was set to 0.45L Ar/s and the integration time used was 3 s. 

Multi-Sensor Core Logging
Gamma-ray attenuation derived bulk density measurements were performed with a Cs-137 radiation source having energy of 0.662 MeV with a resolution of 1 cm. The MSCL was calibrated daily using and aluminum standard in a liner filled with distilled water (Blum, 1997). The obtained calibration curves were used to convert measured intensity of gamma rays passing through the sediment to bulk density. Magnetic susceptibility was measured with a MS2C Bartington loop ( 100 mm) with a resolution of 1 cm. MSCL data were manually processed to remove outlying data points. 

Digital core imaging
The camera was calibrated daily using a white standard. 

XRF data
The XRF analyses were made using a Mo tube set at 30 kV and 28 mA with a resolution of 5 mm and a dwell time of 25 s. After a detector upgrade core B8 and B11 were analysed using the Mo tube set at 30 kV and 50 mA with a resolution of 5 mm and a dwell time of 8 s. For more technical information on the ITRAX the reader is referred to Croudace et al. (2006). 

Index properties 
Constant volume samples were taken at a frequency of 1-2 per section.  After weighing, the samples were dried in an oven at 105°C for >24 hours. Dried samples were weighed and crushed with a pestle in a mortar to a fine powder. The powder was inserted in a Micromeritics helium displacement pycnometer (Accupyc1340) to obtain the grain density. Water content was calculated using the equation



Grain size
To remove organic material and carbonates the samples were prepared with 30% H2O2 and 10% HCl under calm heating until no bubbles evolved. Thereafter 3 ml Calgon ( 1% solution of Sodium hexametaphospate) were added followed by 1-minute ultrasonication for a thorough deflocculation. Grain size measurements were performed using a Malvern Mastersizer 3000 laser diffractometer. The relative error for the accuracy of the grain size data was < 1%.    
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Total organic carbon (TOC) and carbonates
Separate treatments were used to prepare Total carbon (TC) and Total organic carbon (TOC) analyses from the sediment. HCl was added to the TOC samples to remove carbonates. The samples were combusted with a Carlo Erba NC2500 analyzer and measured with a Finnigan MAT Delta V mass spectrometer. As output data the amount of stable isotopes 13C and 12C was detected in both TC and TOC samples. The carbonate content was defined as the difference between TC and TOC. The relative error was <1% for both measurements.

Undrained shear strength (Su)
The undrained shear strength (Su) can be defined as the maximum value of shear stress the sediment can withstand in an undrained condition.
Two types of apparatus were used to obtain the undrained shear strength (Su); the fall-cone and a penetrometer (Geotester pocket penetrometer). Shear strength measurements were only performed in regions where split sediments visually appeared to be intact.
The fall-cone test was performed according to ISO-TS-17892-6 (Swedish Standards Institute) at a downcore resolution of approximately 20 cm. For softer sediments (0 – 31.25 c-mblf) we used a 60°/182 g cone. For sediment below 31.25 c-mblf we used a 30°/205 g cone. The undrained shear strength (Su) is derived from


where K is the proportional constant, g is the gravity constant (m/s2), Q is the cone weight (g) and h is the cone penetration into the sediment (mm). K is 0.80 for cones with 30° tip and 0.27 for cones with 60° tip. 
The penetrometer was pressed 6 mm into the sediment at two separate spots on each section (1.5 m). Two different sizes of tips were used at each location. Combinations of 10 mm/15 mm and 10 mm/20 mm were the most common.  The measured penetration force (kg force) were converted to unconfined compressive strength (UCS, kg/cm2)



where K1 is the conversion factor (0.1718) given in the Geotester pocket penetrometer manual. The undrained shear strength (kPa) was calculated from UCS by



where g is the gravity constant in dm/s2   


Seismic reflection profiling
Positions were received with a Hemisphere VS100 GPS and corrected using SBAS (Satellite Based Augmentation System). The seismic reflection data were acquired using software from Meridata and interpreted in Kingdom Suite provided by IHS through an academic license agreement to Stockholm University.  Suppressions of multiple reflections in the seismic reflection profiles were done using the RadExPro seismic processing software. Convolution with a wavelet extracted from seismic Line 14 crossing the coring site was carried out using Kingdom Suite software.

Developing a composite section
Before a composite sequence was spliced together, the MSCL data were used to align cores from different holes to account for potential errors in the recorded mblf depth scale, derived from the drillers’ logs. These errors commonly arise from 1) the incomplete recovery of cored intervals, where the recovered material is assumed to be from the top of the drilled interval, 2) differential expansion or compression of cores during recovery, which can sometimes result in recovered sequences being longer than the cored interval (or vice versa) and 3) material falling into the base of the borehole between cores that may not have a stratigraphic significance. Where recovery was sometimes greater than the drilled sequence (usually by only a few centimeters) the top of the underlying core was set at the base of the overlying core in the composite depth scale. This revised depth scale is called the ‘composite meters below lake floor’ (c-mblf). 

Once cores from each hole were aligned in the depth domain, a composite section was spliced together. This was done from the lake floor down, taking the most intact cores (or intervals of cores), and identifying tie points to overlapping cores in neighboring holes that extended deeper into the composite depth domain. Where no overlapping recovery existed, the underlying core was appended to the spliced record, and a gap exists in the composite section. 
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