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Abstract

We report for the first time, contrasting sulfidization profiles in a sedimentary sequence comprising
of clay-silt turbidites and hemipelagic dominated deposits in a channel-levee complex of the middle
Bengal Fan. The results show the focusing of acid volatile sulfur (AVS), elemental sulfur contents
and marked increase in total reducible sulfur concentrations within the clay-silt turbidite rich zone
relative to the overlying hemipelgaic rich zone. The large spread in 8°*Savs (-36.6 to +64.4%0) and
834SCRS (-43.7 to +39 %o) coupled with S enrichment spikes in turbidites dominated zone are tell-
tale signatures of rapid consumption of pore-water SO4 reduction in a closed system conditions
created by turbidite depositions. In contrast, 8**Scrs values ranging from -50 to +2.8 %o recorded in
the hemipelagic rich zone suggest dominantly early-diagenetic pyritization close to the sediment-
water interface. The present study signifies the importance of turbidite fan sedimentation inthe
biogeochemical cycle of sulfur, carbon, and iron and enhances the scope of global Fe-S-C burial
estimation in the marinerealm.
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1. Introduction

Bengal fan is the largest submarine fan with length and width of 3000 and 1430 km,
respectively. The Ganga and Brahmaputra rivers along with their tributaries draining the Himalayas
and central Tibet (drainage area ~1.7 million km?) are the main sources of terrigenous sediment
(1)(109 ton/y) and organic particulates (Fournier et al., 2017; Galy et al., 2007,2008; Singh, 2017).
The fan sedimentation is driven by the turbidity currents across the shelf and through the Swatch-of-
No-Ground(SoNG) into the currently active channel-levee system spreading over >2500 km length
(Curray and Moore, 1974; Hubscher et al., 1997; Weber et al., 1997). The Bengal Fan typically
representsturbidity driven channel-levee complex (Figure 1) characterized by silt and clay-rich
turbidites withsand layers close to the active channel axis (Fournier et al. 2017; Schwenk et al.,
2005) and hemipelagic sediments enriched in calcareous nannofossils and benthic/planktic
foraminifera (France-Lanord et al., 2016; Weber et al., 2003; Weber and Reilly, 2018).The SoNG is
the largest submarine canyon, deeply incised into the Bangladesh shelf and connects the active
channel-levee system network in the Bengal Fan and its distal area (Subrahmanyam et al., 2008). It
acted as a conduit for the sediment dispersal to give rise to the largest fan in the world. The Bengal
fan has been widely studied to understand the evolution of the sedimentary packages (16.5 km thick);
fan growth in relation to the Himalayan-tectonics; channel activity including -channel
filling/avulsion; and the influence of climate change on the nature and flux of organic matter (Einsele
et al., 1996; Fournier et al. 2017; France-Lanord et al., 1993, 2016; Galy et al. 2007; Krishna et al.,
2016; Weber et al, 1997).

The turbidity driven rapid sedimentation of clay-siltcoupled with organic matter burial,
typical of the Bengal fan complex (Fournier et al., 2017; Galy et al 2008), is expected to support
anaerobic biogeochemical processes in the sediments by accentuating the efficient burial of organic
matter (Anschutz et al., 2002;Arndt et al., 2013; Galy et al., 2007;Hartnett et al., 1998) and
bioavailable organic molecules like acetate and lactate (products of anaerobic
fermentation:Jergensen& Kasten, 2006). This would triggertherapid sulfate reduction via microbially
driven organoclastic and/or anaerobic methane oxidation (AOM) processesleading to pore-water H,S
build-up ensuing enhanced synthesis of organic bound sulfur compounds (Raven et al., 2016; Warne
et al., 2008) and metal sulfides in the sediments primarily represented by Fe-monosulfide and pyrite
(Canfield,1994; Canfield, 2001; Canfield et al.,2005;Claypool , 2004;Jergensen& Kasten, 2006;
Jorgensen et al., 2019). The occurrence of sub-surface methane in the Bengal fan sediments is
evident from both geophysical (Fournier et al., 2017; Fauquembergue et al., 2019) and geochemical
(Clemens et al., 2016; Peketi et al., 2020) studies.



Although, the Bengal Fan sediments suit to be a major sink for sulfur coupled with iron and
carbon,surprisingly, thediagenetic evolution of the Bengal Fan sediments, especially the carbon-
sulfur-iron biogeochemical cycle has not received wide attention despite very high terrestrial organic
flux. Here, we report for the first time a comprehensive analysis of high-resolution sulfidization
profiles from a 30 m long sediment core (MD161/29) collected from the upper portion of the middle
fan (west of SONG) (Figure 1). The present study suggests a characteristic nature of sulfidization in
Bengal fan sediments and its potential as alargesink of sulfide-sulfur. The findings are expected to
throw light on the role of turbidite fan sedimentation in the global sulfur-carbon-iron biogeochemical

cycle, an aspect not well recognized so far.
2. Materials and Method
2.1. Sub-bottom profiling and coring operation

Sub-Bottom Profiler (SBP) data acquired using a Seafalcon 11 echosounder onboard ORV
Marion Dufresne(May, 2007). The central frequency used in this system was 3.75 kHz. This system
produces high-resolution, zero-offset acoustic sections of the sub-surface as a function of the
geographical position of the ship. The channel-levee complex was studied using SBP data. A 30 m
long sediment core (MD 161/29: 17° 18.04' N latitude and 87° 22.56' E longitude) was collected
from the levee portion of the channel-levee complexfrom a water depth of 2434m with a Giant
Calypso piston corer. The core was sub-sampled into 5 cm slabs under N, shower and stored at 4°C

for further analyses.
2.2. Multi-sensor core logging

The wet bulk density (WBD) and magnetic susceptibility (MS) of the whole core were
measured onboard using GEOTEK multi-sensor core logger (MSCL) following equilibrationof the
core to the room temperature. The WBD was measured by gamma attenuation technique using Cs-
137 as a gamma source and a detector comprising of a Nal(Tl) crystal scintillator and a photo-
multiplier tube.A standard aluminum rod with varying diameter was used for calibrating the gamma
sensor. The MS was measured bypassing the core through the Bartington loop sensor (MS2C) on
whole cores. The MS sensor was calibrated electronically using a standard sample of a stable iron

oxide material.
2.3. Grain size determination

Microtrac S3500 Laser Particle Size Analyser was used for grain size determination. Freeze-
dried sediment samples were desalinated, decarbonated (1N HCI) and H,0O, treated for the removal

of sea-salts, inorganic carbonates, and organic matter respectively. The sample suspensions were
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decoagulated and ultrasonicated before introduction to the laser path using the auto-sequence

function provided in the Microtrac software.
2.4. Radiocarbon age determination

The sediment core was age dated using AMS e ages generated at the National Ocean
Sciences AMS (NOSAMS) facility, Woods Hole Oceanographic Institution, USA. Dates were
determined using planktonic foraminifera dominantly of the species Globigerinoides rubber and
Globigerinoides sacculifer. Carbon dioxide generated from these foraminifera shells was converted
to graphite over acatalyst.Graphite was pressed into targets and analyzed on the accelerator along
with standards and process blanks. Two primary standards used during '“C measurements are NBS

Oxalic Acid I (NIST-SRM-4990) and Oxalic Acid II (NIST-SRM-4990C).
2.5 Sulfur speciation and isotope ratios

Elemental sulfur (S”) was extracted (Azarova et al., 2001) following ~12 hr long shaking of
freeze-dried sediment samples in HPLC grade acetone (Sigma Aldrich). The supernatant
(centrifuged) containing S° was quantified on an HPLC (Waters 2489: UV /visible detector) using the
C18 column by injecting 20 pl of solution. Acid volatile sulfur (AVS) and chromium reducible sulfur
(CRS) were extracted sequentially with cold 6N HCI and boiling 1M CrCl, in 6N HCI solution
respectivelyunderoxygen-free environment following (Canfield et al., 1986; Mazumdar et al., 2012).
The evolved H,S was precipitated as Ag,S for quantification of CRS &AVS and S-isotope ratio
determination. The total reducible sulfur (TRIS) is presented as:

TRIS = CRS+AVS+S’ (Eq.1)

8°*S of AVS and CRS were measured on Thermo Delta-Vplus Isotope Ratio Mass Spectrometer in
continuous flow mode coupled with an Elemental Analyzer (Thermo EA1112). Sulfur isotope ratios
are reported in the standard delta notation as permil deviations from the VCDT (Vienna Canyon
Diablo Troilite) with reproducibility better than & 0.3 %o. IAEA standards SO-5, SO-6, S-1, and S-2

were used for the preparation of calibration curves.
2.6. Carbon, Nitrogen and iron analyses

Total inorganic carbon (TIC) contents were determined on UIC carbon coulometer (UIC
CM5130), while total carbon (TC)and total nitrogen (TN) contents were analyzed on the elemental
analyzer (Thermo Flash2000). 2,4-DNP was used as a calibration standard for TC and TN contents.
TIC content of standard reference material (Ultrapure CaCO; from Sigma-Aldrich) was

12+0.25%.The total organic carbon (TOC wt%) was measured by subtracting TIC from TC contents.



The carbon isotope ratio of total organic carbon (613CTOC) was measured on decarbonated sediments
using a Delta-V-plus isotope ratio mass spectrometer coupled with an elemental analyzer (Thermo

EA1112). The external standard reproducibility calculated for 8"°Croc is typically 0.07%o (VPDB).

Dithionite leachable iron (Fep:ferrihydrite, akageneite, lepidocrocite, goethite and hematite,
and Fe-monosufide (ref)) which represents highly reactive iron in the sediments was extracted with
citrate buffered sodium dithionite (CBD) solution following Mehra and Jackson(1960),
Canfield(1989) andPoulton and Canfield (2005). The extracted iron was measured by ferrozine-
complexometry on a Chemito spectrophotometer (Spectroscan UV 2700). Absorbance was measured
at 515 nm. Poulton and Canfield (2005) reported only minor (~5.6 %) removal of sedimentary
magnetite using CBD solution. Since Fep also includes Feavs, the latter was subtracted from the Fep
to calculate the Feyx content (Yucel et al., 2010a) which represents the highly reactive Fe-oxides
other than magnetite. For the extraction of sedimentary magnetite iron (Fem,e), CBD treated residual
sediment was leached with 0.2 M ammonium oxalate of 3.2 pH for 6 h (Poulton and Canfield, 2005).
Iron concentration in the leachate was measured on an Atomic Absorption Spectrophotometer
(Agilent: 200 Series AA). The calibration line was prepared using Fluka iron standard for AAS.
Standard reproducibility for Fe concentration measurement is 0.3%. Total reactive iron (Fergr)
content is expressed (Eq. 2) as the sum of the pyrite-bound iron (Fecgs), dithionite (Fep) and oxalate

extractable iron (Feag).

Ferr = Fecrs + Fep + Femag (Eq.2)

3. Results
3.1. Sub-bottom profiler data and core description

The SBP data (Figure 2) reveals undulating seafloor on either side of the coring location.
High amplitude, parallel continuous reflections are observed in the upper 16 mbsf. Below this depth,
multiple acoustically transparent layers (~0.3 to 3 m) are observed. The SBP image suggests the

recurrence of thick acoustically transparent layers below the coring depth (30 mbsf).

The top 16 m of the core MD161/29 is olive green in color (Figure 2A). The sediment color changes
to black below thegreyish transition zone (16 to 17 mbsf). The sediments below 29 mbsf are greyish.
Wet bulk density (Figure 3C) and MS (Figure 3D) show marked enhancement within 17-23 mbsf.
MS data show multiple spikes throughout the core, however, a maximum number of MS spikes are

recorded below 16 mbsf (Supplementary Table 1).



3.2. Age dating and grain size distribution

The core top age in MD161/29 is 1486 y BP, whereas, the maximum measured age (47,616 y
BP: Supplementary material Table-2) is recorded at a depth of ~17.5 mbsf. The age-depth profile
(Figure 3A) shows variability in sedimentation rate ranging from 19 to 243 cm/ky (Supplementary
Figure-1) with an average sedimentation rate of 38.8 cm/ky (Figure 3A).

The silt (2- 63 pm)and clay (<2 pm) size fractions range from 83.7 to 96.1 vol% (avg.: 90.442.1
vol%) and 1.5-15 vol% (avg.: 8.3+2 vol%) respectively. The Dsovalues (median grain size:

Supplementary material Table 3) range from 4.8 to 22.4 um (Figure 3B).
3.3 CaCO; and organic Cand total N content

The CaCOj; content (Figure 3E; Supplementary material Table-4) ranges from (3.3 to 11.3
wt%) above 15 mbsf. Below this depth, CaCOs contentranges from 2-5 wt%.. Microscopic
observations suggest the occurrence of dominantly pulverized calcareous shells below 15 mbsf. The
TOC content (Figure 3F) ranges from 0.25 to 1.48 wt% (avg. = 0.53+£0.12 wt%).The (TOC/TN)molar
content range from 6 to 20.6 (Supplementary Figure 2 and Supplementary Table 4). The 8" Croc
values range from -21.8 to -17.9%0 VPDB (Supplementary material Figure 2and Table 4).

3.4. Sulfur speciation and isotope ratios

Acid volatile sulfur could be detected and quantified only below 18.2 mbsf (Figure 4A;
Supplementary Table-5). AVS content ranges from 0.001 to 0.63 wt% with maxima at ~23 (22.97)
mbsf. CRS could be quantified throughout the core(Figure 4B; Supplementary Table-5). Based on
the CRS contents three depth zones can be demarcatedin figure-4b. In the top 5.3 mbsf, the CRS
content remains low (0.001 to 0.01 wt %). Within 5.3-17.5 mbsf, CRS content increases to a
maximum value of 0.16 wt% at a depth of 14.9 mbsf followed a sharp drop to 0.012 wt% at a depth
of 17.5 mbsf. The third zone ranges from 18 to 30 mbsf where the CRS content fluctuates between
0.004 and 0.29 wt%. The S is also quantified (Figure 4C) primarily below 18.2 mbsf barring few
peaks within the 12 to 17 mbsf.The S° content ranges from negligible to 0.25 wt%. The total
reducible sulfur (TRIS = CRS+AVS+S’) ranges from 0.001 to 0.88 wt% (Figure 4D). The TRIS
content shows marked enhancement within 17 to 30 mbsf.The Fecrs, Feavs,Femag, , Fep, Feox, and
Ferrcontents range 0.001 to 0.25 wt%, 0.002 to 1.1 wt%, 0.05 to 1.31 wt%, 0.38 to 1.43 wt %, 0.048
to 1.39 and 0.7 to 2.7 wt% respectively (Supplementary Table-5). Compared to Fergr, the Feoy profile

shows marked enrichment within the turbidite dominatedzone (Figure 4E).



8**Savs valuesincrease down the core depth (below 18.3 mbsf) with marked fluctuations
(Figure4A). The isotope ratios range from -36.6 to +64.4 %o. In comparison to the CRS contents,
8**Scrs profile (Figure4B) can be divided into three zones. The top 5.3mbsf shows upward **S
enrichment from 8**Scgs values ranging from -47.6 to 2.8 %o with intermittent peaks with positive
excursions. Within 5 to 17.5 mbsf, the 634SCRS values remain mostly within -30 to -50%o barring a
few high values. Below 17.5 mbsf, the 8>*Scrs values increases with depth (-43.7 to +39 %o) with
multiple 343 enrichment peaks. The 834SAVS and 834SCRS cross plot shows an excellent positive
correlation (r* = 0.85; Figure 5). The analytical data are presented in the supplementary material
table 5. The distribution of CRS, AVS contents, 8*Says. and 8*Scrsare values presented as a
histogram (Supplementary Figure 3A-D) show marked variationsbetween turbidite and hemipelagic

dominated sequences.
4. Discussion and Conclusions
4.1 Hemipelagic and turbiditefacies

Two distinct reflection patterns (high amplitude and acoustically transparent) are observed in
the SBP data (Figure 2). The high amplitude reflection (dark color) approximately in the top 16-17
mbsf is attributed to the variation in acoustic impedance (density x acoustic velocity) caused
primarily by the fluctuations in WBD. In deep-sea sediments, the WBD is primarily controlled by the
variability in calcium carbonate content (Figure 3E) whiletheacoustic velocity changes are almost
negligible (Mayer, 1979). The large contrast in acoustic impedance results in high amplitude
reflection. In contrast, the acoustically transparent layers represent reduced variation in interlayer
acoustic properties due to rapid deposition (mass transport: Damuth, 1980) caused by channel
spilling andlow variability in calcium carbonate content (Figure 3E) .The high amplitude reflection
(dark color) and the acoustically transparent package indicate hemipelagic and turbidite rich

sedimentary facies respectively (Figure 2).

The physically discernible clay-siltturbidite bedsare demarcated with green coloured bands
(Figure 3) based on enhanced MS, WBD and Dspvalues(France-Lenord et al., 2016; Kuwae et al.,
2013; Weber et al., 2003). The Ds, data suggest the dominance of fine-medium silt size fraction. The
turbidite dominated zone is enriched in detrital muscovite mica flakes (>63 pfractions), fine quartz,
and iron oxide grains (marked in Figure 3E). Similar mineralogical and Dsodatacharacteristics have
also been reported byFauquembergue et al. (2019) and Fournier et al. (2017) from the middle Bengal
Fan.The enhanced MS values are correlatable with the Dso and WBD in most of the turbidite

dominated zone. However, compared to the sand turbidite beds, the correlation of these physical



parameters is less obvious in clay-silt turbidite in Bengal fan (Weber et al., 2003). The MS spikes are
commonly attributed to ahigher concentration of magnetite, which may be present at the base of
turbidite sequences because of higher magnetite'sgrain densitythan average grain density (Thompson
&Oldfield, 1986). Although the presence of greigite (as a component of AVS) and the possible
influence on the MS values cannot be ruled out,the absence of covariance of MS and AVS profiles
(Figures 4D and 4A) negates the possibility of any dominant influence of AVS on the MS values.
The thickest turbidite layers occur within 16 and 21 mbsf, followed downwards by multiple thinner
turbidite layers (Figures2 and 3). Multiple thin turbidite layers are observed within hemipelagic
facies. The three distinct MS spikes recorded within the top 16 mbsf (dominantly hemipelagic
sediments: Figure 3)show no concomitant enhancement in WBD and Ds, grain sizes. On the other
hand, these spikes are associated with CaCOj; enrichment.The CaCOs; contents in the turbidite
dominatedfaciesare lower than that of the hemipelagic dominated facies(Figure 3E). The relatively
lower CaCOs3 (fragmented/pulverized foraminifera) content in the turbidite rich sequence may be
attributed to dilution caused by high sedimentation rate of turbidite layers (Dennielou et al., 2006).
The CaCOs profile through the turbidite and hemipelagic dominated zones observed in our study is
very similar to the previously reported data from the Bengal Fan (Weber et al., 2003). Compared to
thefragmented/pulverized foraminifera shells in the turbidite rich zone, the hemipelagic rich zone is
enriched in well-preserved foraminifera shells,similar observations are also earlier reported
byFauquembergue et al. (2019). The (TOC/TN)poir ratio and 8"°Croc (SupplementaryFigure 2)
suggest the contribution of both marine and terrestrial organic load with a variable mixture of C3 and

C4 type vegetation (Galy et al., 2008) as the organic matter source in the Bengal Fan sediments.

Although the sedimentation rate could not be measured below 17.5 mbsf, it may be expected
to be markedly higher than the overlying hemipelagic deposits. Recently, Fournier et al. (2017)
reported sedimentation rates of ~4000 to 9000 cm/ky from the Bengal fan clay-silt turbidites in a
core MD12-3417 (Figure 1) collected close to theactive channel (~110 km from MD161/29).
Fournier et al. (2017) and Weber et al. (1997) reported sedimentation rate only for the Holocene
turbidite deposits which cannot directly be compared with much older (>47 ky) turbidites from
MD161/29. The radiocarbon-based age dating (Figure 3A) suggests thatthe turbidite dominated
sedimentary package deposited before47 ky BP. The turbidite sedimentation indicates enhanced
channel activity triggered either by tectonic processes or climatic changes including sea-level drop
and/or monsoon-driven increase in fluvial flux (Schwenk, and SpieB3, 2009; Fournier et al., 2017,
Weber and Reilly, 2018). Since the presently active channel is supposed to have initiated ~ 14.5 ky
BP (Weber et al., 1997; Hubscher et al., 1997), the intense turbidity flow observed in the present



study (>47 ky BP) is attributed to paleo-channel activitybefore 14.5 ky BP. The waning of the
turbidity flow resulted in the predominance of hemipelagic sediments with an average sedimentation

rate of 38.8 cm/ky.
4.2 Contrasting sulfidization

The hemipelagic and the turbidite sedimentary packages show remarkable contrast in the
nature of sulfidization (Figure 4).One of the most striking observations in this study is the focused
accumulation of AVS (Fe-monosulfide) and S° within the turbidite dominated facies(Figure 4A
&C).The black color of the sediment within the turbidite zone may be attributed to FeS precipitation.
CRS which primarily represents FeS, is quantifiable in the hemipelagic faciesas well (Figure 4B).
The TRIS contents (Figure 4D) in the turbidite rich sediments are markedlyhigher as compared to
that of hemipelagic sediments. FeS being the precursor of FeS,, the relative contents of the two
sulfide phases (FeS & FeS,) depend on the extent of conversion of FeS to FeS, via H,S and/or
polysulfide pathways (Eqs. 3-7: Butler et al., 2004; Rickard and Luther III, 2007; Yucel et al.,
2010a). The polysulfide pathway is the dominant pathway at porewater pH >7, whereas, H,S
pathway dominates at lower pH. Conversion of FeS to FeS, via H,S pathway has been suggested to
be mediated by microbial processes and energy metabolism (Thiel et al., 2019).The polysulfide
pathway is kinetically much slower (8x10™"' moll'ls'l) compared to the HySpathway (2)(10'8 moll™'s
Y. Enrichment of FeS and S° within the turbidite dominated zone suggest the possible significance of

the polysulfide pathway (Rickard and Luther III, 2007).

2Fe(OH); +HS +5H> 2Fe** +8°+ 6H,0 (Eq.3)
Fe?'+ HS™ FeS +H" (Eq.4)
S"+HS > S,* (Eq.5)
FeS + S~ = FeS, + Sx-1* (Eq.6)
FeS + H,S > FeS, +H, (Eq.7)

The focusing of FeS and S’ in the turbiditedominated facies and their preservation may be
attributed to partial pyritization of FeS due to H,S/HS™ limitation relative to reactive iron content
(Jorgensen et al., 2004; Riedinger and Brunner, 2014, 2017). Under high sedimentation rate
conditions,conversion of FeS to FeS, (via Eq.5 to 7) would be hindered owing to the
diminishedexposure time of FeS toH,S/HSTtich zone as well as the reduced synthesis ofsulfur

intermediate (polysulfide) at the redox boundary (Hurtgen et al., 1999;Kraal et al., 2013).Although



Ferrcontent does not show any major shift within the turbidite rich facies, the Feox content is
markedly enhanced within this zone (Figure 4E) supporting H,S/HS™ limitation relative to reactive
iron content(Yucel et al., 2010a).Rapid sedimentation of clay-silt turbidite is expected to cut off the
downward flux of oxygen by markedly reducing bioturbation (Wetzel and Wijayananda, 1990).
Diminishedoxidative respiration of organic matter leads to enhanced burial of labile organic
molecules (Arndt et al., 2013; Burdige, 2007)which promotes high sulfate reduction rate(Bowles et
al, 2014; Beulig et al, 2018; Canfield, 1989, Canfield,1994; Jargensen et al., 2019). The sharp down-
depth depletion of pore-water SO4> concentrations (microbial sulfate reduction) and consequent
formation of H,S rich zone (Riedinger et al., 2005; Riedinger et al., 2017)is driven by organo-clastic
and/orAOM pathways (Egger et al.,, 2016; Knittel and Boetius, 2009; Jorgensenand Kasten,
2006;Reeburgh, 2007)represented by overallequations 8 and 9.

2CH,0 + SO, >2HCO; + HS + H' (Eq.8)
CH, + SO >HCO; + HS™ + H,0 (Eq.9)

In contrast to the turbitide rich zone, the slowly depositing hemipelagic sediments likely
experienced extensive bioturbation (Wetzel and Wijayananda, 1990) causingmicrobially driven
oxidative recycling of H,S which may lead to the well-recognized disproportionation of sulfide
intermediates like S, SO;* and 82032'(Canﬁeld and Thamdrup,1994;Jorgenesen, 1990). The non-
detectable AVScontent and scant occurrences of S° in the hemipelagic zone suggest the possibility
oftwo different scenarios/settingslike (a) efficient consumption of AVS and S° through pyritization
and subsequent burial below the apparent redox potential discontinuity depth (aRPD) layer (Gerwing
et al, 2015) and/or (b) pyritization following ‘ferric-hydroxide-surface (FHS)FHS pathway
suggestedby Wan et al.(2017) where high pyritization may be possible without buildup of
intermediate FeSat high Fe(IIl):S(-1I) ratios.The key speciescontrolling the overall pyrite formation
mechanism appearsto be >Fe""OH,", i.e. ferrous iron forming at the mineralsurface upon sulfidation
of ferric hydroxides.Near-surface oxidation of H,S may lead to high Fe(IIl):S(-II) conditions under

the aerobic depositional realm.

The plausible biogeochemical pathways (Eqgs.3-7) stated aboveare further supported by the
CRS/AVS sulfur isotope ratios. The §**Savs values(-36.6 to +64.4%o) increase down the core depth
(below 18.3 mbsf) superimposed by marked 349 enrichment peaks. The sharp spikes in the isotope
ratios (8°*Savs) suggest rapid consumption of pore-water SO4> via microbially mediated sulfate
reduction in a closed system conditions created by turbidite deposits(Berelson et al., 2019; Claypool

et al., 2004; Liu et al., 2019; Shaw and Meyers, 1996) leading to pore water SO,* limitation and
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subsequent **S enrichment of dissolved HS™ due to Rayleigh fractionation (Canfield, 2001). It is also
important to mention that individual turbidite flow is also characterized by basal erosion exposing
isotopically enriched H,S to the reactive iron in the overlying turbidite layer leading to the
precipitation of AVS with high &**S values (Aller et al., 2010; Fike et al., 2015). Infact, figure 4E
show high reactive Fepy content in the turbidite layers. The above process may also be responsible
for the dominance of sulfidization towards the base of the turbidite layers.The input of fresh organic
matter with each turbidite pulse would also enhance the sulfate reduction rate and **S enrichment
(Burdige, 2006).1t is important to note that **S depleted AVS/CRS occurs mostly in between the
turbidite beds characterized by hemipelagic intervals. However, deviations from this observation
may be attributed to the diffusion of H,S across the dispositional boundaries. A higher resolution
sampling is required for the precisecorrelationof the turbidite/ hemipelagic couplets with the S-
isotopic ratios in Fe-sulfide phases.The systematic increase in the background 53 4SAvsand 634SCRS
may be attributed to the superimposition of a down-core gradient in the isotopic composition of
sulfide phases that are enriched as the result of progressively closed system properties.The rapid
depositional phases of individual turbidite beds and rapid vertical buildup of the total package are
responsible for the development of sharp individual **S enrichment spikes and typical down-depth
S enrichment gradient respectively. The contrasting down core gradient of 5**Scrsfrom
hemipelagic to turbidite facies may be attributed to enhanced sedimentation rateand its influence on
sulfate reduction rate as explained above.The 5 4SCRS values show a remarkablepositive correlation
(r* = 0.85) with 8°*Says (Figure 5) suggesting AVS as the likely precursor for the CRS synthesis via
pathways represented by equations6.. The large §**Scrs range (-43.7 to +39 %o) observed within the
turbidites dominated zone has equivalence form the turbidite beds off Nankai trough (IODP 316;
Riedinger and Brunner, 2014).

The &**Scrs profile in the hemipelagic dominated zone reflects early diagenetic pyritization
close to the sediment-water interface where steady diffusive and/or advective (bioturbation) sulfate
flux prevented sulfate limitation and **S enrichment. Enhanced bioturbation activity and deeper
oxidative processes in the hemipelagic succession may be attributed to a possible drastic drop in
sedimentation rate relative to the underlying turbidite dominated zone. The consistently g
depletedCRS values (8°*Scrsranging from-30 to -50%o) recorded within the 5 to 17.5 mbsf suggest S-
isotopic fractionation of 56 to 70 %o relative to the average seawater sulfate sulfur isotope ratio (~
+21%o:Rees et al., 1978) which is markedly within the range of reported fractionation of 5 to 70%eo
measured for the natural environment and laboratory cultures involvingdirect dissimilatory sulfate

reduction pathways(Brunner and Bernasconi, 2005; Canfield and Teske, 1996; Habicht and Canfield,

11



1996; Colangelo-Lillis et al., 2019; Leavitt et al., 2013; Sim et al., 2011; Wing and Halevy, 2014;
Wortmann et al., 2001).Recent finding by Sim et al. (2019) suggests marked influence of electron
donor availability (simple organic molecule & H,) on the reversibility of adenosinephosphosulfate
reductase (Apr) driven reaction on large sulfur isotopic fractionation. In addition to direct
dissimilatory sulfate reduction pathways,the disproportionation of sulfur intermediates like S°, SO5*
and S,0;> produced during the oxidative part of the sulfur cycle may be invoked(Canfield and
Thamdrup,1994; Jergensen, 1990; Jorgensen et al 2019) to explain theobserved large S-isotopic
fractionation. Within the top 17.5 mbsf,multiple positive S-isotopic excursions (11.3 to 39.3 %o)are
observed. Such positive excursions in 834SCRS values have commonly been attributed to episodes of
high sedimentation rates since rapid sedimentation episode is expected to create closed diagenetic
system leading to **S enrichment of residual SO4/ H,S (Berelson et al., 2019; Claypool ., 2004; Liu
et al., 2019;Pasquier et al., 2017). Although in the present study, sedimentation rate profile
(SupplementaryFigure-1A) shows enhanced rates including the 14-15 ky BP event correlated with
the channel activation around 14.5 ky BP (Weber et al., 1997; Fournier et al., 2017; Fauquembergue
et al., 2019),only a partial coherence could be observed between the positive S-isotope excursions
and enhanced sedimentation rates (Supplementary material Figure 1).A partial match of the
sedimentation rate profile and **S enrichment zone possibly suggeststhe influence of additional
factors like diminished bioturbation activity which can also lead to a closed diagenetic system and
diffusion of Fe*" and H,S across the depositional layers responsible for the **S profiles (Passier et al.,

1996).

CRS contents(0.001 to 0.013 wt%) sharply dropin the top 5 mbsf (Figure 4B). This zone
shows anoverall **S enrichmenttrend (-46.7 to +2.8 %o VCDT) towards the sediment-water interface.
Sharp lowering of CRS contentscoupled with an overall increasing trend in &>*Scgs values towards
the sediment-water interfacedefines a redox front ~ 5 m bsf. Similar trends in CRS contents and
8**Scrs ratios at variable depth bsf haveearlier been reported by Aller et al. (2010); Borowski et al.
(2013), Raven et al., (2016) and Dale et al., (2009).Aller et al. (2010) and Fike et al.(2015) attributed
the **S enrichment of CRS towards the sediment-water interface to the existence of mobile, reactive
Fe-rich suboxic sediment layer over a stable anoxic layer. Apparently, the sulfidization of reactive
iron in the recycled overlying layer by **S-enriched H,S diffusing from the underlying stable layer
results in **S enriched CRS in the mobile layer. However, this pathway is unlikely in the case of
MD161/29, because such recycling is expected to result in the sediment homogenization of top 5
mbsf, which is not supported by a steady increase in sediment age with depth (Figure 3A). Moreover,

such recycling is suggested as a dominant process in the deltaic inner shelf depositional settings and
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not in the deep seas (Aller et al., 2010). The low CRS contents may be attributed to the re-oxidation
of H,S and Fe-monosulfide via nitrate reduction (Dale et al., 2009) and MnO, pathways (Schippers
and Jorgensen, 2002). The marked **S enrichment in CRS may be attributed to a complex and
repetitive microbially mediated cycling of sulfate reduction and sulfide oxidation (Fry et al., 1988;

Dale et al 2009).

Our observations have drawn a clear distinction between hemipelagic and turbidite
sedimentation in terms of sedimentary sulfidization and S-isotopic composition. The role of
enhanced sulfur burial in turbidite fan sedimentation (Otero et al., 2003;Riedinger and Brunner,
2014; Shaw & Meyers, 1996; Taillefert et al., 2017; Yucel et al., 2010a and 2010b) may have
remarkable implication in global Fe-C—Scycle. Given the enormous area, thickness and numerous
cycles of channel-levee distribution over the geologic time, the Bengal fan sediments can be
considered as a globally significant iron-sulfur sink coupled with the high organic loading. The
present study opens up the window for further investigation on other channel-levee fan systems for

better understanding and quantification of the marine Fe-S-C cycle.
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Figure captions

Figure 1Bathymetry map of Bay of Bengal showing the location of the cores MD161/29 (present
study) and MD12-3417 (Fournier et al 2017); upper, middle and lower fan boundaries of Bengal fan
and the presently active channel (Emmel and Curray,1983). EEZ = exclusive economic zone.

Figure-2: Sub-bottom profiler image of the levee section showing hemipelagic (Hemi) and turbidite
(Trb) depositional sequences (bracketed). Location of MD161/29 is marked by an arrow. The
expanded SBP profile shows hemipelagic and (hemi) and turbidite (Trb) dominated sequences. The
coring length below the sea bed is demarcated by a blue coloured dotted double-ended
arrow.Vertical exaggeration = 3.6x

Figure-3: (A) Age-depth curve of the core MD161/29. The olive green and black colorsof core log
demarcate the hemipelagic (0-16 mbsf) and turbidite (16-30 mbsf) sedimentary sequences
respectively. The turbidite layers are demarcated by light green bands. The blue and black dotted
lines with double arrows indicate the vertical expanses of turbidite dominated and hemipelagic
dominated sedimentary sequences; (B) Dso grain size (um) profile; (C) Wet bulk density (g/cm?)
profile; (D) Magnetic susceptibility (SI) profile; (E) Calcium carbonate (CaCOs3) content (wt%)
profile and (F) total organic carbon content (wt%) profile. The Dsy and CaCOscontents in (B) and (E)
for the turbidite zone are demarcated by red lines.

Figure-4. (A) Profiles of AVS content (wt%) and 8**Savs (%0VCDT)values; (B) profiles of CRS
content (wt%) and &>*Scrs values; (C) profile of elemental sulfur content (wt%), (D) profile of total
reducible sulfur content (TRIS) and (E) profiles of Fepxand Ferr contents (wt%).

Figure 5: Cross plot of §**Scgs vs 8**Savs values in core MD161-29.
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Content :  Supplementary figure 1: Sedimentation rate profile Geological Map
Supplementary Figure 2: Scatter plot of (TOC/TN)molar VS [ 1"*Croc Sub-bottom
profiler data
Supplementary Figure -3: Supplementary Figure 3 : Histograms showing distribution
of A:CRS (wt.%); B:8>*Scrs(%0 V-CDT); C:AVS (wt.%) and D: §**Says(%o V-CDT) .
Red= Data points from Hemipelagic rich facies; Black= Data points from Turbidite rich
facies.Supplementary Table-1:Magnetic susceptibility (MS) and wet bulk density
(WBD) data

Supplementary Table-2:Radiocarbon Ages

Supplementary Table-3: D5y grain size data
Supplementary Table-4: CaCO3; (wt%) TOC (wt%), TOC/TN and 1"Croc data
Supplementary Table-5: Geochemical Data

Supplementary Figure-1: A. Temporal variation in sedimentation rate and (B) depthwise (cmbsf)

variation in sedimentation rate and634SCRsproﬁles of the core MD161/29 (Hemipelagic dominated

zone). The dotted line shows the zone of enhanced sedimentation rate and **S enrichment during the

14-15 ky (400-500 cmbsf) time span.
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Supplementary Figure 2: Scatter plot of (TOC/TN)molar VS 813CTOC of sediment core MD161/29.
The blue short arrows show approximate end member 8'°C values of terrestrial C3, C4 vegetation
and marine phytoplankton (Tyson, 1995). Blue dotted line indicate (TOC/TN)polar Redfield ratio (RF
= Redfield Ratio). The light green shaded region is the approximate transition range of
(TOC/TN)molar between marine and terrestrial organic matter. The brown dotted arrows indicate
increasing contribution of C3, C4 or marine organic matter the bulk organic matter.

Reference:
Tyson, R.V. (1995) Sedimentary Organic Matter, Organic facies and palynofacies. Chhapman and Hall (London), p615
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Supplementary Table-1 : Magnetic susceptibility (MS) and wet bulk density (WBD) data of the
core MD161-29

Depth (cmbsf) WBD (g/cm3) MS 107 (SI)
0.10 1.47 40.3
0.12 1.35 32.3
0.14 1.37 28.6
0.16 1.37 26.4
0.18 1.36 24.8
0.20 1.35 23.6
0.22 1.24 22.5
0.24 1.29 21.6
0.26 1.28 21.4
0.28 1.29 21.1
0.30 1.28 21.4
0.32 1.32 22
0.34 1.35 22.7
0.36 1.37 23.4
0.38 1.41 24
0.40 1.45 24
0.42 1.46 23.8
0.44 1.48 23.5
0.46 1.44 22.9
0.48 1.44 225
0.50 1.41 22
0.52 1.47 21.4
0.54 1.47 21.1
0.56 1.42 20.8
0.58 1.41 20.7
0.60 1.43 20.9
0.62 1.41 20.9
0.64 1.4 20.7
0.66 1.34 20.5
0.68 1.3 20.1
0.70 1.37 20
0.72 1.4 19.8
0.74 1.38 19.8
0.76 1.38 19.7
0.78 1.36 19.4
0.80 1.36 18.9
0.82 1.34 18.7
0.84 1.34 18.5
0.86 1.32 18.4
0.88 1.33 18.3
0.90 1.33 18.3
0.92 1.33 18.3
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0.94 1.34 18.4
0.96 1.35 18.4
0.98 1.35 18.5
1.00 1.37 18.6
1.02 1.35 18.7
1.04 1.38 19
1.06 14 19.2
1.08 1.4 19.4
1.10 1.43 19.5
1.12 1.42 19.5
1.14 1.42 19.5
1.16 141 19.4
1.18 1.46 19.5
1.20 1.45 19.5
1.22 1.45 19.5
1.24 1.44 19.4
1.26 1.42 19.6
1.28 1.44 20
1.30 1.42 20.6
1.32 1.44 20.7
1.34 1.44 20.8
1.36 1.41 20.7
1.38 131 20
1.40 1.32 19.7
1.42 1.32 19.8
1.44 1.36 20
1.59 1.35 20.6
1.61 1.34 20.2
1.63 1.34 20
1.65 1.37 20
1.67 1.37 20
1.69 1.37 20
1.71 1.35 20
1.73 1.36 20.1
1.75 1.37 20.2
1.77 1.39 20.7
1.79 1.39 21.1
1.81 1.39 21.4
1.83 1.45 21.6
1.85 1.38 21.6
1.87 1.43 219
1.89 14 22.2
1.91 1.48 22.3
1.93 1.46 22.3
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1.95 1.47 22.4
1.97 1.48 22.5
1.99 1.51 22.4
2.01 1.52 22.4
2.03 1.52 22.3
2.05 1.54 22.3
2.07 1.56 22.9
2.09 1.59 23.5
211 1.44 23.9
2.13 1.44 24.5
2.15 14 24.8
2.17 1.53 25.1
2.19 1.57 25.3
2.21 1.49 25.4
2.23 1.51 25.9
2.25 1.57 26.4
2.27 1.55 26.7
2.29 1.61 26.9
2.31 1.6 26.7
2.33 1.61 25.9
2.35 151 24.6
2.37 1.5 23.7
2.39 1.49 22.8
2.41 1.48 22.7
2.43 1.48 22.8
2.45 1.48 23.1
2.47 1.42 23.1
2.49 1.37 22.7
2.51 1.36 22.4
2.53 1.39 22.1
2.55 1.46 21.9
2.57 1.5 21.9
2.59 1.51 22.2
2.61 1.53 22.6
2.63 1.57 23.4
2.65 1.6 24.1
2.67 1.56 24.6
2.69 1.51 24.1
2.71 1.5 23.1
2.73 1.46 21.9
2.75 1.39 21
2.77 1.45 20.9
2.79 1.55 215
2.81 1.57 22.1
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2.83 1.57 22.4
2.85 1.52 22.7
2.87 1.53 23.1
2.89 1.59 23.6
2.91 1.53 23.9
2.93 1.51 23.8
2.95 1.37 23.3
2.97 1.34 22.7
3.07 1.49 24.9
3.09 1.48 24.9
3.11 1.48 24.9
3.13 1.51 25
3.15 1.5 25.1
3.17 1.51 25.9
3.19 1.51 26.4
3.21 1.52 27.1
3.23 1.53 27.6
3.25 1.54 28.1
3.27 1.55 27.9
3.29 1.51 27.3
3.31 1.5 26.5
3.33 1.48 26.1
3.35 1.5 25.8
3.37 1.52 25.8
3.39 151 25.8
3.41 1.5 26
3.43 1.51 26.4
3.45 1.57 26.9
3.47 1.53 27.1
3.49 1.5 26.7
3.51 1.47 26.2
3.53 1.47 25.8
3.55 1.48 26
3.57 1.48 26.2
3.59 1.51 26.8
3.61 1.55 27.5
3.63 1.49 28
3.65 1.5 27.7
3.67 1.47 27.2
3.69 1.46 26.8
3.71 1.48 26.8
3.73 1.47 26.8
3.75 1.47 26.4
3.77 1.47 26.4
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3.79 1.46 26.2
3.81 1.46 25.9
3.83 1.46 25.8
3.85 1.44 24.9
3.87 1.45 25.8
3.89 1.46 26.1
3.91 1.45 26.5
3.93 1.47 26.8
3.95 1.48 27.2
3.97 1.48 27.3
3.99 1.49 27.4
4.01 1.49 27.8
4.03 1.49 28.1
4.05 1.49 28.9
4.07 1.51 30

4.09 1.52 30.5
4.11 1.57 30.4
4.13 1.5 30

4.15 1.47 29.2
4.17 1.45 28.7
4.19 1.48 28.4
4.21 1.45 28.1
4.23 1.45 28

4.25 1.47 28.2
4.27 1.52 28.9
4.29 1.51 29.9
4.31 1.58 30.8
4.33 1.5 313
4.35 1.5 31.4
4.37 1.47 31

4.39 1.46 30.6
4.41 1.43 30.7
4.43 1.47 313
4.45 1.5 31.8
4.57 1.39 31.2
4.59 1.39 31.9
4.61 1.4 329
4.63 1.46 33.8
4.65 1.42 342
4.67 1.39 345
4.69 1.42 348
4.71 1.47 35.3
4.73 1.52 35.9
4.75 1.53 37
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4.77 1.55 38.4
4.79 1.56 40

4.81 1.56 41.3
4.83 1.55 42

4.85 1.55 42.3
4.87 1.54 42.1
4.89 1.55 41.6
4.91 1.52 41.1
4.93 1.53 41

4.95 1.52 40.7
4.97 1.52 40.4
4.99 1.53 39.5
5.01 1.53 38.4
5.03 1.53 37.7
5.05 1.53 37.3
5.07 1.58 38.1
5.09 1.59 39.6
5.11 1.6 41.9
5.13 1.58 44.5
5.15 1.57 46

5.17 1.57 46.5
5.19 1.56 46.3
5.21 1.59 46.3
5.23 1.59 46.8
5.25 1.58 47.3
5.27 1.59 47.3
5.29 1.6 46.6
5.31 1.57 45.8
5.33 1.58 45

5.35 1.61 45

5.37 1.61 45.2
5.39 1.62 44.9
5.41 1.57 43.7
5.43 1.54 41.7
5.45 1.53 39

5.47 1.52 37.1
5.49 1.54 36.1
5.51 1.54 35.7
5.53 1.55 36.3
5.55 1.58 36.9
5.57 1.58 37.8
5.59 1.58 38.7
5.61 1.57 39.8
5.63 1.56 40.6
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5.65 1.54 40.6
5.67 1.55 40.4
5.69 1.55 39.8
5.71 1.56 39.1
5.73 1.56 38.6
5.75 1.58 38.6
5.77 1.56 38.9
5.79 1.55 38.7
5.81 1.54 383
5.83 1.55 37.6
5.85 1.53 36.5
5.87 1.52 35

5.89 1.51 33.7
5.91 1.53 33

5.93 1.57 335
6.06 1.43 36.4
6.08 1.41 36.1
6.10 1.42 35.8
6.12 1.48 35.8
6.14 1.51 36.1
6.16 1.53 36.5
6.18 1.51 36.6
6.20 1.51 35.8
6.22 1.53 35.1
6.24 1.51 34.1
6.26 1.51 333
6.28 1.5 329
6.30 1.51 32.8
6.32 1.51 32.8
6.34 1.53 32.7
6.36 1.52 32.7
6.38 1.54 326
6.40 1.56 32.7
6.42 1.55 33

6.44 1.57 33.2
6.46 1.57 33.8
6.48 1.59 342
6.50 1.59 348
6.52 1.59 35.1
6.54 1.53 34.4
6.56 1.51 33.2
6.58 1.51 321
6.60 1.5 31.2
6.62 1.49 30.5
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6.64 1.5 30.2
6.66 1.54 30
6.68 1.54 30.1
6.70 1.54 30.4
6.72 1.56 31
6.74 1.6 31.7
6.76 1.56 32.7
6.78 1.54 33.2
6.80 1.51 33.3
6.82 1.51 33
6.84 1.51 32.5
6.86 1.52 31.9
6.88 1.52 31.7
6.90 1.56 32.1
6.92 1.58 33.5
6.94 1.6 35.1
6.96 1.66 36.3
6.98 1.6 36.3
7.00 1.53 35.3
7.02 1.52 34.1
7.04 1.52 32.8
7.06 1.52 31.8
7.08 1.52 314
7.10 1.53 31.5
7.12 1.56 32.1
7.14 1.57 31.8
7.16 1.57 31.8
7.18 1.57 32.3
7.20 1.64 33
7.22 1.65 33.9
7.24 1.61 35
7.26 1.59 37.2
7.28 1.66 36.1
7.30 1.64 35.1
7.32 1.61 35.3
7.34 1.64 354
7.36 1.62 35.2
7.38 1.64 35.1
7.40 1.63 35.5
7.42 1.61 38.3
7.44 1.71 39.8
7.58 1.48 35.3
7.60 1.44 35.1
7.62 1.45 34.7
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7.64 1.56 35.2
7.66 1.51 35.8
7.68 1.44 34.8
7.70 1.48 33.1
7.72 1.55 32.6
7.74 1.56 32.9
7.76 1.61 34.2
7.78 1.65 36.6
7.80 1.58 39.5
7.82 1.59 41.1
7.84 1.54 40.2
7.86 1.54 38
7.88 1.57 36.8
7.90 1.61 37
7.92 1.63 37.7
7.94 1.58 38
7.96 1.61 39.1
7.98 1.68 40.4
8.00 1.58 40.9
8.02 1.54 40.2
8.04 1.53 38.9
8.06 1.53 37.8
8.08 1.54 36.9
8.10 1.56 36.5
8.12 1.56 36.4
8.14 1.54 36.7
8.16 1.53 36.6
8.18 1.53 36
8.20 1.53 35.3
8.22 1.52 34.6
8.24 1.48 34.7
8.26 1.5 34.8
8.28 1.54 33.7
8.30 1.52 32.7
8.32 1.5 31.7
8.34 1.5 31
8.36 1.55 31.3
8.38 1.61 32.7
8.40 1.6 34.3
8.42 1.57 35.5
8.44 1.59 36.7
8.46 1.57 37.3
8.48 1.62 37.6
8.50 1.67 37.7
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8.52 1.56 36.5
8.54 1.54 35
8.56 1.57 34.6
8.58 1.62 35.7
8.60 1.58 36.9
8.62 1.54 37.2
8.64 1.52 37.1
8.66 1.55 38
8.68 1.59 39.7
8.70 1.57 41.2
8.72 1.58 41.2
8.74 1.53 39.2
8.76 1.52 36
8.78 1.51 33.2
8.80 1.55 32
8.82 1.59 32.8
8.84 1.66 35.2
8.86 1.6 38.3
8.88 1.59 40.7
8.90 1.59 41.1
8.92 1.62 40.2
8.94 1.59 38.3
8.96 1.57 36.9
9.07 1.54 35.8
9.09 1.6 35
9.11 1.68 35.1
9.13 1.59 35.1
9.15 1.58 35.3
9.17 1.62 36.7
9.19 1.54 39.3
9.21 1.54 41.3
9.23 1.55 41.6
9.25 1.55 40.2
9.27 1.55 38.2
9.29 1.57 36.5
9.31 1.55 35.1
9.33 1.58 34.8
9.35 1.61 36.1
9.37 1.76 38.1
9.39 1.54 37.4
9.41 1.51 35.2
9.43 1.52 334
9.45 1.53 32.7
9.47 1.55 32.7
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9.49 1.57 34.1
9.51 1.69 36.3
9.53 1.7 36.7
9.55 1.53 34.7
9.57 1.56 334
9.59 1.62 334
9.61 1.64 34.3
9.63 1.65 35.5
9.65 1.72 36.9
9.67 1.6 37.2
9.69 1.6 36.8
9.71 1.62 36.9
9.73 1.6 36.8
9.75 1.53 35.1
9.77 1.53 34
9.79 1.56 33.9
9.81 1.58 34.7
9.83 1.64 35.6
9.85 1.63 35.8
9.87 1.52 35.2
9.89 1.5 34.6
9.91 1.55 35
9.93 1.61 36.1
9.95 1.64 36.9
9.97 1.55 36.4
9.99 1.53 34.6
10.00 1.54 33.1
10.00 1.58 32.7
10.00 1.67 32.9
10.10 1.62 33.2
10.10 1.59 33.5
10.10 1.64 33.7
10.10 1.6 34
10.10 1.55 33.9
10.20 1.59 33.8
10.20 1.65 34.2
10.20 1.61 35.6
10.20 1.55 36.4
10.20 1.59 37.1
10.30 1.54 38.2
10.30 1.51 39.3
10.30 1.56 39.6
10.30 1.58 39.3
10.30 1.58 38.3
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10.40 1.61 37.3
10.40 1.55 36.9
10.40 1.54 36.3
10.40 1.53 35.2
10.40 1.54 33.9
10.60 1.53 32.9
10.60 1.5 34.5
10.60 1.53 34.7
10.60 1.52 34.4
10.70 1.61 33.9
10.70 1.61 334
10.70 1.59 324
10.70 1.54 31
10.70 1.54 29.8
10.80 1.6 29.8
10.80 1.63 30.3
10.80 1.65 31
10.80 1.51 313
10.80 1.51 31.9
10.90 1.52 334
10.90 1.6 35.9
10.90 1.63 37.2
10.90 1.59 35.8
10.90 1.61 34.6
11.00 1.64 34
11.00 1.54 334
11.00 1.59 33.9
11.00 1.62 354
11.00 1.72 36.1
11.10 1.52 35.3
11.10 1.53 34.6
11.10 1.6 35.2
11.10 1.64 35.5
11.10 1.57 33.2
11.20 1.53 31.9
11.20 1.56 31.3
11.20 1.54 31.2
11.20 1.61 31.6
11.20 1.61 32
11.30 1.58 32.3
11.30 1.47 324
11.30 1.48 32
11.30 1.52 31.7
11.30 1.48 31.6
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11.40 1.56 31.6
11.40 1.55 31.8
11.40 1.62 31.7
11.40 1.58 31.3
11.40 1.62 31
11.50 1.63 30.1
11.50 1.54 29.4
11.50 1.54 29.2
11.50 1.56 29.4
11.50 1.57 29.9
11.60 1.56 30.3
11.60 1.56 30.3
11.60 1.57 30.3
11.60 1.55 31.2
11.60 1.55 31.7
11.70 1.57 32.1
11.70 1.57 32.5
11.70 1.58 32.6
11.70 1.55 324
11.70 1.54 32
11.80 1.56 31.9
11.80 1.51 32.3
11.80 1.53 324
11.80 1.54 32.3
11.80 1.59 32.1
11.90 1.53 31.9
11.90 1.52 315
11.90 1.52 30.6
11.90 1.56 29.7
11.90 1.57 28.7
12.00 1.63 28.2
12.10 1.56 26.6
12.10 1.61 27.6
12.10 1.58 28.5
12.10 1.57 29.4
12.20 1.63 30.5
12.20 1.65 314
12.20 1.64 32
12.20 1.66 32.6
12.20 1.61 32.8
12.30 1.53 32.5
12.30 1.53 31.8
12.30 1.59 31.9
12.30 1.64 32.6
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12.30 1.65 33.3
12.40 1.57 33.7
12.40 1.57 34.1
12.40 1.59 34.6
12.40 1.58 35.1
12.40 1.61 35.5
12.50 1.6 35.8
12.50 1.55 36.3
12.50 1.6 36.9
12.50 1.62 37.6
12.50 1.61 37.6
12.60 1.61 374
12.60 1.61 37.1
12.60 1.59 36.7
12.60 1.59 36.4
12.60 1.57 35.9
12.70 1.59 36.1
12.70 1.58 37.6
12.70 1.55 39.8
12.70 1.59 42.6
12.70 1.61 45.9
12.80 1.58 47.6
12.80 1.58 46.4
12.80 1.6 43.3
12.80 1.57 41.6
12.80 1.56 42.6
12.90 1.53 43.9
12.90 1.58 41.8
12.90 1.59 37.4
12.90 1.58 34.1
12.90 1.58 32.5
13.00 1.55 324
13.00 1.52 324
13.00 1.59 32
13.00 1.59 31.7
13.00 1.56 31.9
13.10 1.53 32.3
13.10 1.54 32.5
13.10 1.61 32.1
13.10 1.61 314
13.10 1.61 31.3
13.20 1.57 31.7
13.20 1.62 31.9
13.20 1.62 32
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13.20 1.6 21.6
13.20 1.51 33.3
13.30 1.52 33.9
13.30 1.56 34.1
13.30 1.56 34
13.30 1.6 33.5
13.30 1.6 33.2
13.40 1.56 32.7
13.40 1.54 32.3
13.40 1.55 31.7
13.40 1.54 31.1
13.40 1.57 30.8
13.50 1.59 30.8
13.60 1.62 35.6
13.60 1.61 35.3
13.60 1.54 34.3
13.60 1.58 33.5
13.70 1.57 32.9
13.70 1.6 32.7
13.70 1.6 32.6
13.70 1.58 324
13.70 1.61 32.3
13.80 1.65 32
13.80 1.62 31.5
13.80 1.56 30.4
13.80 1.51 29.8
13.80 1.52 29.4
13.90 1.53 29.7
13.90 1.57 29.9
13.90 1.55 30
13.90 1.54 30.1
13.90 1.56 30.4
14.00 1.59 30.5
14.00 1.55 30.5
14.00 1.55 30.2
14.00 1.53 30
14.00 1.58 30.2
14.10 1.57 30.6
14.10 1.63 31.6
14.10 1.64 32.8
14.10 1.7 33.7
14.10 1.59 33.7
14.20 1.59 33.5
14.20 1.62 33.9
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14.20 1.63 34.6
14.20 1.64 35.3
14.20 1.6 35.7
14.30 1.56 35.5
14.30 1.6 34.8
14.30 1.59 34.6
14.30 1.66 35.1
14.30 1.69 35.4
14.40 1.64 354
14.40 1.63 35.5
14.40 1.65 36.1
14.40 1.65 37.1
14.40 1.6 37.7
14.50 1.61 37.6
14.50 1.63 37.7
14.50 1.65

14.50 1.65 39.8
14.50 1.61 41.8
14.60 1.59 41.9
14.60 1.6 40
14.60 1.66 38.1
14.60 1.66 36.4
14.60 1.58 34.7
14.70 1.57 33.1
14.70 1.6 31.9
14.70 1.55 314
14.70 1.53 30.8
14.70 1.52 30.3
14.80 1.51 29.9
14.80 1.52 29.9
14.80 1.52 30
14.80 1.5 30.2
14.80 1.53 30
14.90 1.53 29.4
14.90 1.55 29.1
14.90 1.56 28.9
14.90 1.55 28.6
14.90 1.53 28.2
15.10 1.58 26.5
15.10 1.54 26.2
15.10 1.58 26
15.10 1.58 26.4
15.10 1.58 26.5
15.20 26.5
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15.20

26.3

15.20

26.5

15.20

27.2

15.20

27.5

15.30

15.30

15.30

15.30

15.30

15.40

15.40

15.40

15.40

15.40

15.50

15.50

15.50

15.50

15.50

15.60

15.60

15.60

15.60

15.60

15.70

15.70

15.70

15.70

15.70

15.80

15.80

15.80

15.80

15.80

15.90

15.90

15.90

15.90

15.90

16.00

16.00

16.00

16.00

16.00
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16.10

16.10

16.10

16.10 1.57 22.3
16.10 1.59 22.6
16.20 1.57 24.1
16.20 1.54 26.1
16.20 1.54 26.9
16.20 1.56 27.4
16.20 1.6 28.7
16.30 1.65 29.4
16.30 1.65 30.1
16.30 1.6 30.3
16.30 1.55 30.5
16.30 1.56 31
16.40 1.59 31.3
16.40 1.58 31.7
16.40 1.65 31.9
16.40 1.58 32.3
16.40 1.54 32.3
16.60 1.54 30.2
16.60 1.53 28.2
16.60 1.56 25.5
16.70 1.55 25.1
16.70 1.57 27.8
16.70 1.59 29.7
16.70 1.61 29.7
16.70 1.61 29
16.80 1.61 28.7
16.80 1.62 28.6
16.80 1.63 28.7
16.80 1.67 29.3
16.80 1.69 30
16.90 1.58 30.3
16.90 1.57 29.5
16.90 1.58 28.9
16.90 1.56 28.8
16.90 1.56 28.9
17.00 1.58 29
17.00 1.59 29.4
17.00 1.64 30.2
17.00 1.72 31.3
17.00 1.68 31.9
17.10 1.6 32
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17.10 1.61 32
17.10 1.64 32.7
17.10 1.69 32.8
17.10 1.65 32.3
17.20 1.61 31.9
17.20 1.66 334
17.20 1.8 33
17.20 1.57 32.9
17.20 1.61 324
17.30 1.68 31.7
17.30 1.72 31.5
17.30 1.57 314
17.30 1.61 315
17.30 1.67 31.8
17.40 1.61 32
17.40 1.62 32.9
17.40 1.63 34.5
17.40 1.66 36.5
17.40 1.63 37.4
17.50 1.67 37.6
17.50 1.65 37.3
17.50 1.57 37.4
17.50 1.58 38.1
17.50 1.58 38.7
17.60 1.56 394
17.60 1.6 40.3
17.60 1.6 40.5
17.60 1.61 40.8
17.60 1.62 40.5
17.70 1.61 39.9
17.70 1.62 38.5
17.70 1.61 36.4
17.70 1.61 35
17.70 1.62 35.5
17.80 1.62 37.3
17.80 1.61 38.5
17.80 1.57

17.80 1.59 37.7
17.80 1.62 36.3
17.90 1.58 34.3
17.90 1.65 32.8
17.90 1.7 33
17.90 1.9 34.6
17.90 1.62 35.8
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18.00 1.62 35
18.00 1.61 33.9
18.00 1.65 33.3
18.10 1.63 27.3
18.10 1.66 28.2
18.10 1.6 28.9
18.10 1.7 30
18.10 1.7 32.1
18.20 1.72 35.3
18.20 1.77 37.7
18.20 1.62 35.9
18.20 1.68 34.1
18.20 1.69 34.2
18.30 1.63 34.4
18.30 1.65 36
18.30 1.68 39.3
18.30 1.75 42.5
18.30 1.68 42.1
18.40 1.72 41
18.40 1.73 40.8
18.40 1.68 41.8
18.40 1.8 45
18.40 1.73 45.3
18.50 1.71 44.5
18.50 1.76 47.2
18.50 1.77 48.3
18.50 1.74 45.5
18.50 1.73 43.9
18.60 1.8 42.9
18.60 1.69 40.9
18.60 1.71 40.3
18.60 1.73 40.6
18.60 1.72 394
18.70 1.7 38.7
18.70 1.75 41.7
18.70 1.79 47.6
18.70 191 554
18.70 1.9 61
18.80 1.84 58.7
18.80 1.75 49.9
18.80 1.71 43.9
18.80 1.77 43.3
18.80 1.83 45
18.90 1.71 43.9
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18.90 1.71 42.3
18.90 1.75 44.3
18.90 1.81 46.2
18.90 1.71 43.6
19.00 1.7 41.3
19.00 1.74 42
19.00 1.76 44
19.00 1.86 45.9
19.00 1.75 44.7
19.10 1.7 42.4
19.10 1.78 45.6
19.10 1.86 50.9
19.10 1.78 514
19.10 1.73 44.9
19.20 1.75 40.4
19.20 1.7 38.4
19.20 1.75 39.9
19.20 1.78 43.6
19.20 1.84 48.9
19.30 1.89 56.9
19.30 1.87 64.9
19.30 1.85 62.6
19.30 1.69 50
19.30 1.78 42.9
19.40 1.73 41
19.40 1.75 41.3
19.40 1.78 42.9
19.40 1.71 40.8
19.40 1.73 38.3
19.60 1.74 40.8
19.60 1.8 45.2
19.60 1.88 534
19.60 1.72 48.9
19.70 1.73 42
19.70 1.78 41.7
19.70 1.81 44.8
19.70 1.72 42.4
19.70 1.74 39.8
19.80 1.78 40.7
19.80 1.73 39
19.80 1.73 36.4
19.80 1.72 36.7
19.80 1.76 39.5
19.90 1.81 44
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19.90 1.84 47.6
19.90 1.77 43.5
19.90 1.71 37.2
19.90 1.71 34.2
20.00 1.73 35
20.00 1.75 38.9
20.00 1.79 43.7
20.00 1.75 43.5
20.00 1.77 38.9
20.10 1.74 36.9
20.10 1.76 37.8
20.10 1.74 38
20.10 1.7 35.7
20.10 1.71 353
20.20 1.72 36.5
20.20 1.75 38.1
20.20 1.78 39.5
20.20 1.7 39.1
20.20 1.78 38.1
20.30 1.71 37.1
20.30 1.74 37.8
20.30 1.75 39.4
20.30 1.79 39.3
20.30 1.72 37.1
20.40 1.73 35.7
20.40 1.73 35.1
20.40 1.73 34.7
20.40 1.7 34.7
20.40 1.74 35.6
20.50 1.74 37.1
20.50 1.72 38.2
20.50 1.74 39.1
20.50 1.76 394
20.50 1.72 374
20.60 1.73 35.5
20.60 1.73 35.1
20.60 1.74 35.2
20.60 1.73 36.4
20.60 1.71 36.7
20.70 1.72 36.7
20.70 1.72 374
20.70 1.72 38.6
20.70 1.72 38.7
20.70 1.69 37.2
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20.80 1.71 354
20.80 1.68 34.4
20.80 1.72 34.1
20.80 1.71 34.5
20.80 1.72 35.1
20.90 1.69 35.2
20.90 1.69 35.1
20.90 1.69 34.5
20.90 1.68 34.3
20.90 1.69 35.2
21.00 1.71 36.7
21.10 1.72 34.5
21.10 1.7 33.5
21.10 1.69 33.8
21.10 1.71 33.7
21.20 1.69 33.5
21.20 1.67 33.7
21.20 1.68 33.5
21.20 1.68 33.8
21.20 1.66 33.8
21.30 1.68 33.5
21.30 1.67 35.1
21.30 1.7 38.4
21.30 1.67 40.3
21.30 1.68 39.6
21.40 1.67 43
21.40 1.68 37.9
21.40 1.67 35.9
21.40 1.69 37
21.40 1.69 38.9
21.50 1.7 42
21.50 1.75 48.2
21.50 1.76 52.9
21.50 1.69 47.2
21.50 1.69 37.6
21.70 1.72 40.6
21.70 1.71 40.2
21.70 1.74 35.5
21.70 1.76 31.9
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21.70 1.66 30.3
21.80 1.68 29.2
21.80 1.63 28.7
21.80 1.65 28.9
21.80 1.64 30.2
21.80 1.67 32.8
21.90 1.68 36.7
21.90 1.67 40.7
21.90 1.7 43
21.90 1.73 40.7
21.90 1.8 37.1
22.00 1.73 36
22.00 1.72 34
22.00 1.79 324
22.00 1.62 32
22.00 1.67 314
22.10 1.68 31.7
22.10 1.64

22.10 1.69 334
22.10 1.68 354
22.10 1.68 38.2
22.20 1.69 42.6
22.20 1.72 48.7
22.20 1.75 48.7
22.20 1.79 41
22.20 1.67 35.8
22.30 1.66 33.8
22.30 1.64 33.3
22.30 1.58 33.8
22.30 1.6 34.7
22.30 1.57 354
22.40 1.6 35.1
22.40 1.59 34.6
22.40 1.59 34.8
22.40 1.62 353
22.40 1.58 34.2
22.50 1.6 33.1
22.50 1.64 32.8
22.70 1.57 42.2
22.70 1.58 42.5
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22.70 1.59 42.2
22.70 1.58 41.9
22.70 1.58 41.3
22.80 1.56 41.4
22.80 1.62 43.2
22.80 1.66 44.3
22.80 1.6 43.1
22.80 1.56 42.3
22.90 1.56 42.3
22.90 1.58 42.7
22.90 1.58 43.3
22.90 1.59 44.5
22.90 1.59 44.4
23.00 1.58 44.2
23.00 1.54 44.7
23.00 1.56 46.9
23.00 1.57 48.1
23.00 1.57 47.6
23.10 1.57 45.8
23.10 1.59 43.6
23.10 1.56 42.1
23.10 1.54 41.5
23.10 1.54 41.9
23.20 1.57 44.1
23.20 1.61 46.7
23.20 1.57 47
23.20 1.58 46.2
23.20 1.57 44.4
23.30 1.56 42.9
23.30 1.56 42.6
23.30 1.57 43.6
23.30 1.58 45.2
23.30 1.55 45.2
23.40 1.56 44.3
23.40 1.56 44.2
23.40 1.59 44.6
23.40 1.61 44.4
23.40 1.58 42.8
23.50 1.57 42.2
23.50 1.57 42.3
23.50 1.57 43.4
23.50 1.57 44
23.50 1.57 43.8
23.60 1.58 44
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23.60 1.59 44.4
23.60 1.6 44.7
23.60 1.55 43.6
23.60 1.57 43
23.70 1.57 44.1
23.70 1.58 45.9
23.70 1.61 49.7
23.70 1.58 51.8
23.70 1.56 47.6
23.80 1.55 43.2
23.80 1.57 41.8
23.80 1.56 41.5
23.80 1.54 41.8
23.80 1.57 42.7
23.90 1.59 42.8
23.90 1.56 42.3
23.90 1.56 41.9
23.90 1.54 41.3
23.90 1.58 41.3
24.00 1.59 41.9
24.00 1.61 42.3
24.00 1.63 43
24.10 1.58 42
24.10 1.59 42.5
24.10 1.6 43.5
24.10 1.66 45.1
24.20 1.54 44.3
24.20 1.55 41.7
24.20 1.56 39.9
24.20 1.53 39.3
24.20 1.58 38.9
24.30 1.56 394
24.30 1.54 40.1
24.30 1.56 40.3
24.30 1.55 40.4
24.30 1.57 41
24.40 1.58 42.5
24.40 1.57 43.8
24.40 1.59 45.4
24.40 1.58 46.4
24.40 1.57 47
24.50 1.59 47.3
24.50 1.59 45.9
24.50 1.56 43.5
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24.50 1.54 42
24.50 1.54 41.5
24.60 1.58 41.7
24.60 1.57 41.7
24.60 1.55 41
24.60 1.54 40.8
24.60 1.56 41
24.70 1.57 41.5
24.70 1.6 41.8
24.70 1.5 43.3
24.70 1.53 45.3
24.70 1.54 46.2
24.80 1.58 44.7
24.80 1.55 43.3
24.80 1.51 42.5
24.80 1.54 41.7
24.80 1.55 41.8
24.90 1.57 42
24.90 1.57 41.5
24.90 1.55 41.5
24.90 1.56 42.5
24.90 1.56 44.7
25.00 1.56 48.8
25.00 1.6 54
25.00 1.74 53.5
25.00 1.55 46.4
25.00 1.54 41.8
25.10 1.53 40.6
25.10 1.56 41
25.10 1.59 41.7
25.10 1.58 41.4
25.10 1.6 40.6
25.20 1.56 39.3
25.20 1.59 38.6
25.20 1.57 38.1
25.20 1.56 38.7
25.20 1.59 40.2
25.30 1.53 42.7
25.30 1.57 45.9
25.30 1.54 45.4
25.30 1.55 44.6
25.30 1.57 45.2
25.40 1.59 44.4
25.40 1.54 42.2
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25.40 1.54 41.8
25.40 1.52 43.9
25.40 1.63 47.8
25.50 1.57 48.3
25.50 1.62 45.6
25.60 1.58 40.2
25.60 1.56 41
25.60 1.55 41.9
25.60 1.58 42.3
25.70 1.6 42.1
25.70 1.54 40.9
25.70 1.58 40.2
25.70 1.56 39.9
25.70 1.56 39.2
25.80 1.56 39
25.80 1.56 39.2
25.80 1.58 39.7
25.80 1.57 40.3
25.80 1.57 40.2
25.90 1.57 40
25.90 1.54 40
25.90 1.58 40.6
25.90 1.57 40.4
25.90 1.58 39.9
26.00 1.55 39.1
26.00 1.55 39.1
26.00 1.56 39.7
26.00 1.58 40.7
26.00 1.58 41.2
26.10 1.56 40.7
26.10 1.56 40.2
26.10 1.54 40.3
26.10 1.53 41.5
26.10 1.56 43.9
26.20 1.6 45.4
26.20 1.56 44.4
26.20 1.57 44.6
26.20 1.59 46.1
26.20 1.62 47.4
26.30 1.63 47
26.30 1.56 44
26.30 1.56 42.5
26.30 1.58 42.7
26.30 1.6 43.8
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26.40 1.6 46.1
26.40 1.63 49.6
26.40 1.55 49.1
26.40 1.58 47.6
26.40 1.62 49.5
26.50 1.56 48.1
26.50 1.56 43.3
26.50 1.56 40.5
26.50 1.57 39.5
26.50 1.58 40.1
26.60 1.58 42.3
26.60 1.64 43.4
26.60 1.59 42
26.60 1.58 41.6
26.60 1.56 42.5
26.70 1.62 42.7
26.70 1.56 40.6
26.70 1.58 39.4
26.70 1.59 38.8
26.70 1.55 38.2
26.80 1.58 38.3
26.80 1.59 39.1
26.80 1.59 38.8
26.80 1.58 38
26.80 1.58 38
26.90 1.56 38.2
26.90 1.57 38.6
26.90 1.57 38.9
26.90 1.57 39.7
26.90 1.59 40.3
27.10 1.56 39
27.10 1.55 39.9
27.10 1.57 42.2
27.10 1.62 44.8
27.10 1.54 43.9
27.20 1.54 43.4
27.20 1.61 45.9
27.20 1.64 45.9
27.20 1.57 43
27.20 1.55 40.8
27.30 1.56 394
27.30 1.56 38.8
27.30 1.56 39.3
27.30 1.57 39.7
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27.30 1.56 394
27.40 1.56 39.3
27.40 1.56 39.3
27.40 1.56 39.5
27.40 1.52 39.9
27.40 1.54 40.3
27.50 1.58 40.4
27.50 1.55 39.3
27.50 1.54 38.5
27.50 1.55 38
27.50 1.53 38.5
27.60 1.53 39.2
27.60 1.53 42
27.60 1.56 45.5
27.60 1.59 45.6
27.60 1.61 44.3
27.70 1.56 41.8
27.70 1.57 40.2
27.70 1.58 39.5
27.70 1.56 39.3
27.70 1.58 38.9
27.80 1.55 38.5
27.80 1.58 38.8
27.80 1.58 39.1
27.80 1.55 39.2
27.80 1.57 39.7
27.90 1.58 40.2
27.90 1.56 40
27.90 1.59 40.5
27.90 1.61 41.6
27.90 1.62 42.8
28.00 1.61 43.6
28.00 1.63 44.2
28.00 1.58 42
28.00 1.59 39.7
28.00 1.58 38.6
28.10 1.58 38.1
28.10 1.58 37.8
28.10 1.57 37.7
28.10 1.58 37.7
28.10 1.59 374
28.20 1.57 37.3
28.20 1.58 36.9
28.20 1.6 36.9
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28.20 1.56 37.2
28.20 1.5 37.3
28.30 1.52 37.4
28.30 1.56 38
28.30 1.56 39
28.30 1.58 40
28.30 1.58 40.9
28.40 1.57 42.1
28.40 1.63 43.9
28.40 1.55 45.9
28.40 1.54 45.2
28.40 1.55 40.9
28.60 1.56 45.5
28.60 1.57 42.1
28.60 1.58 39.5
28.60 1.6 394
28.70 1.6 40.8
28.70 1.55 41.7
28.70 1.57 40.1
28.70 1.59 39.3
28.70 1.6 41.5
28.80 1.61 45.8
28.80 1.6 47.3
28.80 1.58 44
28.80 1.59 42.1
28.80 1.58 40.8
28.90 1.56 40
28.90 1.58

28.90 1.55 41.7
28.90 1.61 43.8
28.90 1.57 41.8
29.00 1.55 40
29.00 1.56 40
29.00 1.57 41.2
29.00 1.59 41.5
29.00 1.56 40.1
29.10 1.56 39.5
29.10 1.56 40.2
29.10 1.59 41.6
29.10 1.62 41.8
29.10 1.55 38.9
29.20 1.57 38.8
29.20 1.58 38.9
29.20 1.57 39.3
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29.20 1.56 38.9
29.20 1.58 37.6
29.30 1.55 36.9
29.30 1.55 37.2
29.30 1.56 38.1
29.30 1.56 38.5
29.30 1.57 37.9
29.40 1.55 38
29.40 1.54 38.8
29.40 1.56 39.6
29.40 1.58 39
29.40 1.55 38.8
29.50 1.56 39
29.50 1.56 38.7
29.50 1.56 38.8
29.50 1.54 39.5
29.50 1.56 40.9
29.60 1.56 42.3
29.60 1.55 42.1
29.60 1.57 39.6
29.60 1.54 37.8
29.60 1.53 37.5
29.70 1.53 37.8
29.70 1.55 38.7
29.70 1.55 38.8
29.70 1.57 38.3
29.70 1.55 38.1
29.80 1.52 37.4
29.80 1.55

29.80 1.52 37
29.80 1.53 38.2
29.80 1.58 39.7
29.90 1.55 38.8
29.90 141 36.9
29.90 1.45 36.4
29.90 1.49 37.7
29.90 1.5 40.1
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Supplementary Table -2

Radiocarbon Ages
Depth (mbsf) Age (yr BP) | Error (y)
2.5 1486 47
97.5 4679 101
197.5 9584 31
292.5 10919 125
392.5 13539 131
492.5 14428 318
552.5 16834 252
592.5 17457 200
672.5 17800 360
692.5 18028 411
787.5 19855 304
892.5 20287 323
947.5 20924 311
1147.5 27647 447
1347.5 39326 1141
1547.5 41964 490
1747.5 47616 2141
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Supplementary Table-3 : D5, grain size data of the core MD161-29 (TrbZ = turbidite rich zone;
HmpZ= Hemipelagic rich zone)

Depth | Depositional | D50) | Depth | pepositional | D50 Depth | Depositional D50
(cmbsf) Unit (um | (cmbsf) Unit (pm) | (cmbsf) Unit (pm)
2.5 7.23 TrbZ 372.5 6.97 HmpZ 717.5 7.22 HmpZ
12.5 12.13 TrbZ 377.5 6.18 HmpZ 722.5 7.95 HmpZ
22.5 7.53 TrbZ 382.5 6.1 HmpZ 732.5 8.36 HmpZ
32.5 6.64 HmpZ 387.5 6.34 HmpZ 737.5 9.08 HmpZ
42.5 8.42 HmpZ 392.5 6.72 HmpZ 742.5 10.3 HmpZ
47.5 9.24 HmpZ 397.5 7.57 TrbZ 752.5 9.93 HmpZ
57.5 10.06 HmpZ 402.5 8.58 TrbZ 762.5 12.23 HmpZ
62.5 8.21 HmpZ 412.5 7.18 TrbZ 767.5 9.17 HmpZ
67.5 6.71 HmpZ 417.5 7.03 TrbZ 772.5 7.06 HmpZ
72.5 5.59 HmpZ 427.5 13.38 TrbZ 782.5 7.46 HmpZ
82.5 4.98 HmpZ 432.5 11.15 TrbZ 787.5 9.9 HmpZ
92.5 4.95 HmpZ 442.5 10.25 TrbZ 792.5 8.71 HmpZ
102.5 4.9 HmpZ 447.5 10.51 TrbZ 797.5 11.46 HmpZ
112.5 4.78 Hmpz 452.5 6.67 HmpZ 802.5 6.11 HmpZzZ
117.5 5.37 HmpZ 462.5 6.09 HmpZ 807.5 7.26 HmpZ
122.5 5.92 HmpZ 467.5 6.97 HmpZ 812.5 8.22 HmpZ
132.5 5.65 HmpZ 472.5 7.3 HmpZ 817.5 7.94 HmpZ
1425 5.49 Hmpz | 477.5 7.66 Hmpz | 822.5 7.08 HmpzZ
147.5 6.46 HmpZ 482.5 6.77 HmpZ 832.5 7.26 HmpZ
152.5 6.89 HmpZ 492.5 7.21 HmpZ 842.5 8.49 HmpZ
162.5 7.13 HmpZ 497.5 7.59 HmpZ 847.5 11.91 HmpZ
1725 7.03 Hmpz | 502.5 6.72 Hmpz | 852.5 9.47 HmpzZ
1825 7.69 Hmpz | 507.5 8.51 Hmpz | 857.5 10.15 HmpzZ
192.5 7.65 HmpZ 512.5 8.03 HmpZ 862.5 7.74 HmpZ
202.5 9.07 HmpZ 522.5 9.04 HmpZ 872.5 7.32 HmpZ
212.5 8.69 TrbZ 532.5 8.36 HmpZ 877.5 8.28 HmpZ
222.5 11.05 TrbZ 542.5 7.66 HmpZzZ 882.5 15.68 TrbZ
232.5 10.14 TrbZ 547.5 7.53 HmpZ 892.5 8.43 TrbZ
242.5 8.76 TrbZ 552.5 7.08 HmpZ 897.5 10.57 TrbZ
247.5 7.31 TrbZ 557.5 8.22 HmpZ 902.5 8.38 TrbZ
252.5 7.41 HmpZ 562.5 7.87 HmpZ 912.5 9.62 TrbZ
262.5 12.15 HmpZ 567.5 7.68 HmpZ 917.5 9.07 TrbzZ
267.5 7.01 HmpZ 572.5 8.36 HmpZ 922.5 6.96 TrbZ
272.5 7.42 HmpZ 582.5 7.19 HmpZ 927.5 7.56 HmpZ
282.5 8.47 Hmpz 592.5 8.31 HmpZ 932.5 8.38 HmpZz
292.5 10.45 HmpZ 602.5 8.29 HmpZ 972.5 8.57 HmpZ
297.5 6.31 HmpZ 612.5 9.41 HmpZ 977.5 8.27 HmpZ
302.5 5.97 HmpZ 622.5 8.8 HmpZ 987.5 7.98 HmpZ
307.5 6.99 Hmpz 627.5 7.74 HmpZzZ 992.5 11.22 HmpZz
312.5 8.49 HmpZ 632.5 6.71 HmpZ 1002.5 10.98 HmpZ
322.5 11.03 HmpZ 642.5 7.98 HmpZ 1012.5 11.45 HmpZ
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327.5 9.18 HmpZ 662.5 6.49 HmpZ 1022.5 10.59 HmpZ
332.5 12.11 HmpZ 672.5 7.85 HmpZ 1027.5 6.84 HmpZ
337.5 8.74 HmpZ 682.5 6.46 HmpZ 1032.5 7.86 HmpZ
342.5 9.49 HmpZ 687.5 7.13 HmpZ 1037.5 8.12 HmpZ
352.5 7.85 HmpZ 692.5 10.95 HmpZ 1042.5 7.34 HmpZ
357.5 8.91 HmpZ 702.5 8.31 HmpZ | 1052.5 8.46 HmpZ
362.5 7.68 HmpZ 712.5 6.47 HmpzZ | 1062.5 9.18 HmpZ
Depth | Depositional | D50) | Depth | pepositional | D50 Depth | Depositional D50
(cmbsf) Unit (um | (cmbsf) Unit (um) | (cmbsf) Unit (um)
1067.5 8.69 HmpZ 1482.5 7 HmpZ 1862.5 9.11 TrbZ
1077.5 9.61 TrbZ 1492.5 7.82 HmpZ 1867.5 9.29 TrbZ
1082.5 9.38 Trbz 1497.5 7.52 HmpZ 1872.5 20.48 TrbZ
1092.5 8.39 TrbZ 1502.5 8.53 HmpZ 1877.5 9.42 TrbZ
1097.5 8.66 TrbZ 1512.5 8.28 HmpZ 1882.5 9.99 TrbZ
1102.5 11.15 TrbZ 1522.5 8.48 HmpZzZ 1892.5 15.48 TrbZ
1107.5 10.12 TrbZ 1527.5 7.07 HmpZ 1902.5 17.69 TrbZ
1117.5 8.66 TrbZ 1532.5 8.03 HmpZ 1907.5 9.22 TrbZ
1122.5 9.25 TrbZ 1542.5 9.49 HmpZ 1912.5 8.28 TrbZ
1127.5 6.93 TrbZ 1547.5 7.42 HmpZ 1917.5 9.15 TrbZ
1132.5 7.13 HmpZ 1552.5 8.21 HmpZ 1922.5 10.96 Trbz
1147.5 8.63 HmpZ 1562.5 7.73 HmpZ 1927.5 22.42 TrbZ
1152.5 9.45 HmpZ 1607.5 7.33 HmpZ 1932.5 8.79 TrbZ
1162.5 8.42 HmpZ 1622.5 6.34 HmpZ 1937.5 9.94 TrbZ
1172.5 7.71 HmpZ 1632.5 7.22 HmpZ 1942.5 10.06 Trbz
1192.5 8.54 HmpZ 1642.5 7.1 HmpZ 1947.5 13.45 Trbz
1197.5 7.63 HmpZ 1647.5 8.73 HmpZ 1952.5 14.37 TrbZ
1202.5 10.95 Hmpz 1652.5 8.76 HmpZ 1962.5 9.28 TrbZ
1212.5 8.33 Hmpz 1657.5 7.8 TrbZ 1967.5 13.65 TrbZ
1222.5 9.39 HmpZ 1662.5 8.13 TrbzZ 1972.5 9.32 Trbz
1232.5 8.11 HmpZ 1667.5 10.43 TrbZ 1982.5 9.99 TrbZ
1247.5 9.73 HmpZ 1682.5 9.04 TrbZ 1987.5 12.5 TrbZ
1252.5 8.83 Hmpz 1687.5 13.69 TrbZ 1992.5 7.72 TrbZ
1272.5 8.19 HmpZ 1702.5 10.43 TrbZ 1997.5 13.03 TrbZ
1282.5 7.61 HmpZ 1707.5 8.42 TrbZ 2002.5 11.52 TrbZ
1292.5 8.92 HmpZ 1712.5 7.21 TrbZ 2007.5 13.02 TrbZ
1297.5 10.09 Hmpz 1717.5 9.33 TrbZ 2017.5 10.47 TrbZ
1307.5 9.52 Hmpz 1722.5 8.93 HmpzZ | 2022.5 9.38 TrbZ
1312.5 9.25 HmpZ 1727.5 8.72 HmpZ 2027.5 10.3 TrbZ
1322.5 7.1 HmpZ 1732.5 7.22 HmpZ 2032.5 8.46 TrbZ
1327.5 7.54 HmpZ 1742.5 7.27 HmpZ 2042.5 7.94 TrbZ
13325 8.88 HmpZ 1747.5 7.68 HmpZ 2052.5 8.3 Trbz
1347.5 8.4 HmpZ 1752.5 7.36 HmpZ 2062.5 8.21 TrbZ
1352.5 13.84 HmpZ 1762.5 6.99 HmpZ 2077.5 8.38 TrbZ
1362.5 7.59 HmpZ 1772.5 9.9 HmpZ 2082.5 8.1 TrbZ
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1372.5 8.09 HmpZ 1777.5 6.82 HmpZ 2092.5 7.15 HmpZ
1382.5 6.78 HmpZ 1782.5 7.73 TrbZ 2097.5 8.05 HmpZ
1392.5 7.25 HmpZ 1792.5 8.29 TrbZ 2102.5 8.27 HmpZ
1402.5 7.54 HmpZ 1802.5 8 TrbZ 2112.5 8.22 HmpZ
1412.5 8.3 HmpZ 1807.5 8.29 TrbZ 2122.5 7.97 HmpZ
1417.5 8.78 Hmpz 1812.5 8.99 TrbZ 21325 8.02 HmpZ
1422.5 7.31 HmpZ 1817.5 10.76 TrbZ 2142.5 7.41 HmpZ
1432.5 8.79 HmpZ 1827.5 8.39 TrbZ 2147.5 7.95 TrbZ
1442.5 7.85 HmpZ 1837.5 10.45 TrbZ 2152.5 8.31 TrbZ
1452.5 7.66 HmpZ 1842.5 14.58 TrbZ 2162.5 10.77 TrbZ
1457.5 8.08 HmpZ 1847.5 12.83 TrbZ 2167.5 8.49 TrbZ
1462.5 8.46 HmpZ 1852.5 12.46 TrbZ 2172.5 7.98 TrbZ
1472.5 6.89 HmpZ 1857.5 9.11 TrbZ 2187.5 13.25 TrbZ
Depth | Depositional | D50) Depth | Depositional | D50 Depth | Depositional D50
(cmbsf) Unit (um | (cmbsf) Unit (um) | (cmbsf) Unit (um)
2192.5 9.94 TrbZ 2572.5 8.86 HmpZ | 2982.5 9.3 HmpZ
2197.5 7.28 TrbZ 2577.5 8.67 HmpZ 2992.5 9.95 TrbZ
2202.5 7.88 TrbZ 2592.5 7.73 TrbZ 2997.5 16.8 TrbZ
2207.5 8.1 TrbZ 2597.5 7.65 TrbZ
2217.5 18.82 TrbZ 2602.5 9.66 TrbZ
2222.5 8.26 TrbZ 2612.5 8.93 TrbZ
2227.5 8.5 TrbZ 2617.5 8.64 TrbZ
2232.5 9.09 TrbZ 2622.5 9.38 TrbZ
2237.5 9.59 TrbZ 2632.5 10.27 TrbZ
2242.5 8.81 TrbZ 2637.5 10.6 TrbZ
2247.5 7.83 TrbZ 2647.5 8.2 TrbZ
2252.5 9.6 TrbZ 2652.5 8.45 TrbZ
2257.5 7.13 HmpZ 2657.5 8.44 HmpZ
2262.5 8.66 HmpZ 2677.5 8.3 HmpZ
2272.5 9.04 HmpZ 2687.5 8.36 HmpZ
2277.5 8.26 HmpZ 2697.5 8.38 HmpZ
2287.5 9.36 Hmpz 2702.5 8.4 HmpZ
2297.5 9.06 HmpZ 2707.5 8.42 HmpZ
2307.5 7.37 HmpZ 2712.5 9.31 HmpZ
2317.5 9.08 HmpZ 2717.5 8.84 TrbZ
23325 9.5 HmpZ 2747.5 8.75 TrbZ
23425 8.82 Hmpz 2752.5 8.95 TrbZ
2352.5 9.02 TrbZ 2757.5 15.33 TrbZ
2362.5 9.2 TrbZ 2762.5 13.05 TrbZ
2367.5 8.3 TrbZ 2772.5 8.82 TrbZ
2382.5 8.46 TrbZ 2782.5 8.74 HmpZ
2397.5 7.75 HmpZ 2792.5 10.56 HmpZ
2402.5 9.71 HmpZ 2802.5 8.52 HmpZ
2412.5 8.91 HmpZ 2812.5 8.51 HmpZ
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2417.5 8.52 HmpZ 2822.5 9.01 Trbz
2427.5 8.44 Trbz 2837.5 13.17 Trbz
2437.5 10 Trbz 2847.5 9.86 Trbz
2442.5 10.96 Trbz 2852.5 16.27 Trbz
2447.5 8.81 Trbz 2857.5 8.84 Trbz
2452.5 8.55 Trbz 2862.5 10.01 Trbz
2462.5 8.47 Trbz 2872.5 11.33 HmpZ
2472.5 8.64 Trbz 2877.5 8.92 HmpZz
2477.5 8.15 Trbz 2882.5 9.03 HmpZ
2482.5 10.36 Trbz 2887.5 9.61 HmpZ
2487.5 9.46 Trbz 2892.5 8.64 HmpZ
2497.5 17 Trbz 2907.5 8.69 HmpZz
2502.5 9.4 Trbz 2912.5 8.56 HmpZ
2512.5 10.2 Trbz 29225 7.76 HmpZ
2527.5 10.21 Trbz 29325 8.62 HmpZ
2532.5 8.77 Hmpz 2942.5 8.82 HmpZzZ
2542.5 9.02 HmpZ 2952.5 9.31 HmpZ
2552.5 9.62 HmpZ 2962.5 8.47 HmpZ
2562.5 9.4 HmpZ 2972.5 8.41 HmpZ
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Supplementary Table -4:
CaCO;, TOC (Wt%), (TOC/TN)moiar and 8" Croc data of the core MD161/29

Depth | caco3 | TOC | (TOC/TN)moiar 3¢
%o

(cmbsf) | (wt%) | (wt%) (vPDB
2.5 3.67 0.63 1594 -19.6
12.5 3.23 0.52 9.64 -20.9
22.5 3.34 0.62 9.45 -19.9
32.5 4.26 0.60 10.21 -20.6
425 4.29 0.56 9.56 -20.1
47.5 3.60 0.58 10.42 -20.8
52.5 3.77 0.53 11.6 211
62.5 3.63 0.57 10.68 -21.4
72.5 4.86 0.60 9.76 -20.6
82.5 6.31 0.61 9.47 -21.3
92.5 8.26 0.60 8.86 -21.0
97.5 -21.0
102.5 8.73 0.66 9.63 -20.7
112.5 7.47 0.61 9.29 -21.3
122.5 4.43 0.55 9.83 -20.9
132.5 6.55 0.54 9.25 -21.3
142.5 6.09 0.51 10.97 -20.8
147.5 5.92 0.52 9.52 -20.9
152.5 -21.3
162.5 4.68 0.50 10.16 -20.8
172.5 4.66 0.46 9.42 -20.9
182.5 4.43 0.54 11.85 -20.7
192.5 3.31 0.45 12.54 -21.1
202.5 5.50 0.54 11 2211
212.5 9.24 0.66 12.34 211
222.5 6.05 0.54 12.1 -21.3
2325 6.04 0.54 12.49 -21.0
242.5 -20.9
252.5 5.04 0.46 9.79 -20.6
262.5 6.90 0.35 12.79 -21.1
272.5 4.82 0.44 11.08 -20.7
282.5 7.18 0.50 9.62 -20.7
292.5 9.42 0.43 9.83 -21.0
302.5 7.77 0.49 9.76 -20.0
312.5 6.39 0.47 11 -20.3
322.5 6.44 0.46 11.36 -20.6
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3325 5.62 0.47 10.96 -20.7
342.5 6.49 0.56 13.21 -20.6
352.5 6.17 0.38 3.11 -20.3
362.5 10.16 | 0.47 12.34 -19.6
372.5 9.50 0.52 11.27 -20.0
382.5 10.60 | 0.58 11.61 -19.9
392.5 6.79 0.49 10.51 -19.8
402.5 6.80 0.41 9.73 -19.7
412.5 6.91 0.47 11.12 -19.1
422.5 5.31 0.46 11.26 -19.2
432.5 7.33 0.46 12.41 -19.2
442.5 4.72 0.41 11.06 -18.6
452.5 7.88 0.56 12.34 -19.1
462.5 9.34 0.36 8.08 -18.5
467.5 6.53 0.41 10.92 -19.2
472.5 7.59 0.25 6.11 -18.9
477.5 9.07 1.31 18.1 -19.0
482.5 8.13 0.55 12.93 -18.7
492.5 6.33 0.50 11.63 -19.0
502.5 3.83 0.57 8.73 -19.1
512.5 8.23 0.42 9.98 -18.8
522.5 7.78 0.39 11.6 -18.9
532.5 6.54 0.58 16.55 -19.5
542.5 5.84 0.47 11.4 -18.3
552.5 4.97 0.57 10.71 -18.9
562.5 6.97 0.46 10.53 -18.6
572.5 5.77 0.49 12.47 -18.7
582.5 6.36 0.40 9.78 -18.6
592.5 4.46 0.52 12.86 -19.5
602.5 6.52 0.45 11.98 -19.4
612.5 6.14 0.44 12.75 -18.5
622.5 5.80 0.48 15 -18.8
632.5 7.40 0.52 11.3 -18.8
642.5 6.67 0.49 11.74 -19.0
652.5 6.27 0.48 13.16 -18.6
662.5 6.37 0.54 11.24 -18.9
672.5 5.00 0.58 11.87 -19.0
682.5 8.78 0.54 13.34 -19.2
692.5 4.77 0.42 11.7 -18.9
702.5 6.08 0.43 11.14 -18.0
712.5 6.11 0.48 11.69

722.5 5.44 0.50 15.99 -18.5
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732.5 5.47 0.40 12.65
742.5 5.05 0.40 16.09
752.5 4.81 0.49 16.52 -18.7
762.5 5.70 0.42 15.52 -18.0
772.5 5.50 0.48 11.58 -18.4
782.5 5.73 0.39 11.13 -18.3
792.5 5.40 0.43 12.89 -18.1
797.5 -18.3
802.5 10.12 | 0.58 11.93 -18.0
812.5 5.88 0.45 10.84 -18.7
822.5 6.77 0.50 11.74 -18.6
832.5 5.47 0.49 10.45 -18.4
842.5 5.11 0.47 12.69 -18.9
847.5 5.66 0.36 12.02 -19.0
852.5 5.70 0.41 12.63 -18.6
862.5 8.54 0.41 8.71 -19.3
872.5 5.49 0.49 12.97 -19.2
882.5 5.81 0.34 10.4 -18.5
892.5 5.29 0.51 11.8 -19.5
897.5 -18.9
902.5 7.04 0.25 11.24 -19.3
912.5 4.49 0.50 12.38 -19.7
922.5 9.09 0.45 9.94 -19.2
932.5 4.73 0.56 12.81 -18.9
7.44 0.60 11.88
952.5 5.32 0.43 12.67 -19.0
962.5 5.04 0.46 12.61 -18.8
972.5 6.02 0.48 16.54 -18.8
982.5 5.09 0.44 11.39 -18.5
992.5 4.54 0.46 11.37 -18.6
1002.5 6.13 0.59 11.56 -19.2
1012.5 5.68 0.45 10.98 -18.6
1022.5 7.49 0.46 10.93 -18.7
1032.5 7.59 0.55 11.27 -19.1
1042.5 6.69 0.61 11.81 -18.9
1052.5 4.43 0.49 124 -19.3
1062.5 8.00 0.69 12.6 -19.4
1072.5 4.23 0.62 11.81 -19.5
1082.5 4.44 0.50 11.14 -19.4
1092.5 3.28 0.44 10.34 -19.2
1102.5 3.53 0.44 10.61 -19.0
1112.5 6.06 0.51 10.57 -19.3
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1122.5 5.80 0.42 11.31 -19.5
1132.5 3.41 0.93 18.02 -19.2
1142.5 5.39 0.54 11.6 -19.0
1147.5

1152.5 5.93 0.54 11.07 -19.5
1162.5 5.97 0.53 13.54 -19.1
1172.5 6.72 0.42 10.78 -19.1
1182.5 5.51 0.58 11.53 -19.4
1192.5 3.89 0.59 12.55 -20.2
1202.5 6.18 0.63 10.58 -19.4
1212.5 5.30 0.43 10.53 -19.9
1222.5 6.06 0.56 12.84 -18.7
1232.5 5.81 0.54 13.83 -18.5
1242.5 4.96 0.42 11.59 -18.4
1252.5 4.70 0.51 14.99 -18.3
1262.5 3.95 0.45 12.28 -18.2
12725 | 10.54 | 0.42 9.99 -18.2
12825 | 11.26 | 0.72 14.87 -17.9
1292.5 6.43 0.47 13.04 -18.6
1302.5 4.84 0.50 13.5 -18.3
1312.5 4.16 0.62 16.51 -19.1
1322.5 7.54 0.55 12.92 -18.4
1332.5 5.16 -18.6
1342.5 5.99 0.58 13.62 -18.9
1347.5

1352.5 4.01 0.42 11.7 -18.4
1362.5 5.15 0.42 10.48 -18.5
1372.5 6.54 0.43 9.46 -20.1
1382.5 5.77 0.76 14.83 -19.0
1392.5 7.26 0.69 10.73 -18.9
1402.5 3.62 0.71 15.72 -19.2
1412.5 4.52 0.41 8.85 -18.3
1422.5 5.47 0.50 12.69 -18.9
1432.5 3.56 0.52 11.33 -19.0
1442.5 4.61 0.51 12.39 -18.8
1452.5 6.82 0.45 10.52 -18.8
1457.5 -19.1
1462.5 3.76 0.51 11.02 -19.1
1472.5 6.01 0.88 10.92 -18.5
1482.5 5.02 0.96 15.84 -18.3
1492.5 5.59 0.85 11.37 -19.5
1502.5 3.63 0.91 11.36 -19.7
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1512.5 3.91 0.63 10.13 -19.5
1522.5 5.21 0.71 11.88 -19.6
1532.5 4.27 0.60 9.49 -20.0
1542.5 4.98 0.51 10.92 -19.8
1547.5

1552.5 2.44 0.87 17.68 -18.8
1562.5 4.88 0.62 10.57 -19.4
1607.5 3.13 0.78 13.89 -18.9
1622.5 3.67 0.63 11.22 -19.8
1632.5 6.25 0.60 11.6 -19.5
1642.5 7.49 0.75 16.13 -18.6
1647.5

1652.5 4.57 0.65 13.76 -19.7
1662.5 2.54 0.79 17.07 -20.3
1672.5 4.84 0.64 12.65 -20.3
1682.5 -18.5
1687.5 4.80 0.50 11.75 -19.8
1692.5

1702.5 3.91 0.47 20.6 -20.1
1712.5 4.08

1717.5 5.24 0.52 11.54 -19.4
1722.5 -18.2
1732.5 5.06 1.48 18.71 -19.7
1742.5

1747.5

1752.5 6.59 0.65 10.57 -19.1
1762.5

1772.5 5.34 0.47 13.59 -19.0
1782.5

1792.5 5.60 0.43 12.54 -19.2
1802.5 5.23 0.46 9.99 -19.4
1817.5 3.61 0.69 19.37 -20.5
1832.5 4.20 0.55 19.44 -20.6
1847.5 6.00 0.44 12.66 -21.0
1852.5

1862.5 4.77 0.57 12.94 -20.7
1872.5

1877.5 4.98 0.53 19.58 -21.0
1882.5 -19.2
1892.5 5.68 0.47 13.65 -21.0
1902.5 5.38 0.42 13.15 -20.8
1912.5 5.82 0.40 14.42 -20.9
1927.5 478 0.54 20.57 -21.2
1932.5 4.00 0.62 15.02 -20.3
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1942.5 5.46 0.42 13.75 -20.4
1952.5 -20.7
1962.5 4.29 0.51 18.23 -20.6
1967.5 3.64 0.55 10.96 -20.5
1972.5 5.52 0.26 6.23 -21.8
1982.5 4.40 0.51 12.66 -20.7
1987.5 4.66 0.51 16.87 -20.2
1992.5 4.63 0.60 12.86 -20.3
1997.5 -20.4
2002.5 5.26 0.55 15.07 -21.1
2007.5

2012.5 5.45 0.49 11.75 -20.6
2017.5 -20.7
2022.5 5.08 0.47 10.98 -21.3
2027.5

2032.5 5.14 0.43 12.14 -21.7
2037.5 5.32 0.53 14.54 -20.3
2042.5 5.66 0.51 12.74 -20.8
2047.5 -20.4
2052.5 5.45 0.48 12.16 -20.6
2057.5 -20.4
2062.5 5.74 0.46 13.81 -20.8
2067.5 -20.7
2077.5 5.27 0.52 11.83 -20.7
2082.5 -20.3
2092.5

2097.5 4.94 0.51 12.72 -20.5
2102.5 3.23 0.62 13.34 -20.4
2112.5 4.30 0.55 11.42 -20.4
2117.5 -20.4
2122.5 4.04 0.56 12.7 -20.5
2132.5 4.01 0.51 10.24 -20.7
2142.5 3.32 0.46 11.9 -21.3
2147.5 3.83 0.52 10.49 -20.2
2152.5 4.16 0.43 10.02 -20.6
2162.5 4.48 0.44 12.04 -20.8
2167.5 4.04 0.49 11.9 -20.8
2172.5 4.16 0.43 10.3 -20.3
2182.5

2187.5 4.15 0.33 10.74 -20.7
2197.5 3.94 0.50 12.23 -20.7
2207.5 4.52 0.49 11.36 -20.5
2217.5 4.35 0.50 12.36 -21.0
2232.5 4.84 0.46 13.28 -20.4
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2242.5 4.81 0.51 11.75 -20.6
2247.5 4.45 0.53 1141 -20.3
2252.5 5.06 0.43 11.96 -20.4
2257.5 4.06 0.55 11.79 -20.7
2262.5 2.07 0.80 17.97 -20.9
2272.5

2277.5 3.64 0.51 10.12 -21.0
2287.5

2297.5 3.66 0.56 12.11 -20.7
2307.5

2317.5 4.14 0.55 12.14 -20.1
2322.5

2332.5 4.58 0.47 11.99 -20.1
2342.5 5.11 0.45 9.82 -20.2
2352.5 -20.0
2362.5

2367.5 4.32 0.57 12.6 -21.7
2382.5 4.28 0.54 11.41 -20.3
2397.5 4.66 0.46 12.62 -20.1
2402.5 4.25 0.56 11.55 -20.3
2412.5 3.93 0.52 12.39 -21.5
2417.5 4.79 0.50 11.35 -20.7
2427.5

2437.5 -20.7
2442.5 4.46 0.51 11.35 -20.8
2452.5 4.64 0.47 13.55 -20.2
2462.5 4.43 0.52 11.4 -20.8
2472.5 4.18 0.56 12.59 -20.5
2482.5 4.63 0.51 11.65 -20.8
2492.5 4.40 0.50 12.92 -20.9
2502.5 4.77 0.51 11.48 -20.6
2512.5 4.61 0.53 11.97 -20.7
2522.5 4.08 0.63 12.74 -20.9
2527.5 3.49 0.59 12.96 -20.5
2532.5 4.10 0.51 13.99 -20.4
2542.5 4.50 0.51 12.34 -20.7
2552.5 3.43 0.64 13.65 -20.6
2562.5 4.35 0.45 12.12 -20.5
2572.5 3.09 0.53 13.55 -20.7
2577.5 4.78 0.45 10.45 -20.6
2592.5 4.37 0.48 10.63 -20.4
2597.5 3.69 0.59 11.45 -20.3
2602.5 4.00 0.52 12.41 -20.3
2612.5 3.25 0.57 10.87 -20.5
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2617.5 -19.9
2622.5 3.97 0.50 14.2 -20.7
2632.5 3.70 0.55 13.1 -21.0
2637.5 3.59 0.56 13 -20.7
2647.5 -20.1
2652.5 3.85 0.52 12.13 -20.3
2657.5 3.57 0.55 15.83 -20.0
2677.5 3.99 0.54 11.3 -20.7
2687.5

2697.5 3.58 0.56 10.87 -20.3
2702.5

2707.5 4.13 0.53 10.91 -20.3
2712.5

2717.5 3.22 0.61 12.79 -20.1
2732.5 4.07 0.60 13.38 -20.4
2747.5 3.75 0.55 11.9 -20.4
2762.5 4.41 0.58 14.74 -20.5
2772.5 4.92 0.40 9.33 -20.5
2782.5 4.01 0.54 12.92 -20.5
2792.5 4.69 0.45 11.95 -20.5
2802.5 4.45 0.54 10.97 -20.2
28125

2822.5 4.34 0.61 13.65 -20.3
2837.5 461 0.50 12.66 -20.6
2847.5

2852.5 4.29 0.57 13.56 -21.0
2862.5 5.13 0.39 11.21 -20.3
2872.5 3.10 0.64 15.58 -20.7
2882.5 3.90 0.56 14.65 -20.3
2892.5 5.03 0.45 9.94 -20.1
2907.5 3.28 0.57 11.81 -20.7
2912.5 4.42 0.49 11.04 -20.2
2922.5 4.44 0.53 12.64 -20.3
2932.5 4.09 0.52 14.11 -20.0
2942.5 4.34 0.45 12.97 -20.3
2952.5 4.74 0.45 14.74 -20.4
2962.5 4.26 0.52 15.36 -20.1
2972.5 4.85 0.47 14.24 -20.2
2982.5 5.10 0.39 13.9 -20.3
2992.5

2997.5 4.32 0.42 9.72 -20.9
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Supplementary Table-5. Contents of AVS (wt%), CRS (wt%), S° (wt%), TRIS (wt%),FePy
(Wt%), Feavs (Wt%), Fewae (Wt%), Fep (Wt%), Feox (Wt%), and Ferr(wt%); Sulfur (5**Scrs and

8**Savs) isotope ratios measured in the core MD161/29 along the depth.

Depth | AVS | CRS s° TRIS | 8*Savs | 6'Scrs | Fepy | Feavs | Femas | Feo | Feox | Ferg
(cmbsf) | (wt%) | (wt%) | (wt %) | (wt%) | (%oVCDT) | (%oVCDT) | (Wt%) | (wt%) | (wt%) | (Wt%) | (wt%) | (wt%)
2.5 0.011 | 0.0012 | 0.012 -4.4 0.009 0.85| 077 | 077 | 1.63
12.5 0.002 0.002 9.5 0.002 0.74 | 058 | 0.58 | 1.33
22.5 0.72 | 0.76 | 0.76
32.5 0.003 0.003 2.8 0.002 022 | 078 | 0.78 | 1.00
42.5 0.68 | 0.57 | 0.57
47.5 0.003 0.003 -8.8 0.003 0.14 | 058 | 0.58 | 0.72
52.5

62.5 0.18| 0.5 0.5

72.5 0.005 0.005 -4.1 0.004 0.15 | 0.63 | 0.63 | 0.78
82.5 0.78 | 0.48 | 0.48
92.5

97.5 0.008 0.008 5.7 0.007 0.71| 047 | 047 | 1.19
102.5 0.49 0.49
112.5 0.69| 0.5 0.5
122.5 0.003 0.003 -7.5 0.003 0.69 | 067 | 0.67 | 137
132.5 0.05| 05 0.5
142.5 059 | 051 | 0.51
147.5 0.009 0.009 -18.5 0.008 0.18 | 096 | 0.96 | 1.14
152.5 0.69 | 0.66 | 0.66
162.5 0.17 | 0.55 | 0.55
172.5 0.010 0.010 -10.0 0.009 009 | 061 | 061 | 0.71
182.5 0.010 0.010 9.1 0.009 0.12 | 066 | 0.66 | 0.79
192.5 0.011 0.011 -4.6 0.009 0.16 | 0.78 | 0.78 | 0.95
202.5 0.012 0.012 2.7 0.010 096 | 076 | 0.76 | 1.73
212.5 0.013 | 0.006 | 0.019 -36.6 0.011 093 | 07 07 | 1.64
222.5 0.19 | 0.86 | 0.86
232.5 0.008 0.008 -21.1 0.007 0.74 | 077 | 077 | 1.52
242.5 0.11 | 0.65 | 0.65
252.5 0.18 | 0.66 | 0.66
262.5 0.001 0.001 -23.2 0.001 069 | 056 | 056 | 1.25
272.5 024 | 072 | 0.72
282.5 076 | 0.7 0.7
292.5 0.69 | 0.62 | 0.62
302.5 0.006 0.006 -44.5 0.005 094 | 063 | 0.63 | 157
312.5 074 | 0.6 0.6
322.5 0.007 0.007 -18.5 0.006 0.14 | 056 | 0.56 | 0.70
3325 0.19 | 0.56 | 0.56
3425 0.004 0.004 -35.3 0.004 012 | 07 0.7 | 083
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352.5 0.27 | 087 | 0.87

362.5 0.021 0.021 -39.4 0.018 0.73 | 0.66 0.66 1.40
372.5 0.18 | 0.81 0.81

382.5 0.008 0.008 -45.2 0.007 0.19 | 0.72 0.72 0.91
392.5 0.005 0.005 -47.6 0.004 0.25 | 0.82 0.82 1.08
402.5 0.19 0.7 0.7

412.5 0.006 0.006 -45.7 0.005 0.21 | 0.3 0.83 1.04
422.5 0.19 | 0.82 0.82

432.5 0.19 | 0.59 0.59

442.5 0.008 0.008 -41.2 0.007 0.13 0.8 0.8 0.94
452.5 0.004 0.004 -33.8 0.003 0.81

462.5 0.22

467.5 1.04| 078 | 0.78

472.5 0.004 0.004 -40.8 0.003 0.94 | 0.79 0.79 1.73
477.5 0.26 | 0.79 0.79

482.5 1.06 | 0.71 0.71

492.5 0.004 0.004 -39.0 0.003 0.13 1 1 1.13
502.5 1.29 | 0.82 0.82

512.5 0.001 0.001 -39.5 0.001 0.21 | 0.67 0.67 0.88
522.5 032 | 071 0.71

532.5 0.002 0.002 -43.2 0.001 0.12 | 0.71 0.71 0.83
542.5 0.016 0.016 -45.5 0.014 1.29 | 0.67 0.67 1.98
552.5 1.09 | 0.75 0.75

562.5 0.026 0.026 -46.7 0.022 1.05 | 0.66 0.66 1.73
572.5 1.24 | 0.64 0.64

582.5 1.13 | 0.65 0.65

592.5 0.017 0.017 -24.6 0.015 0.15 | 0.76 0.76 0.92
602.5 0.032 0.032 -43.0 0.028 0.80 | 0.73 0.73 1.56
612.5 0.018 0.018 -45.9 0.015 0.12 | 0.74 0.74 0.87
622.5 0.20 | 0.67 0.67

632.5 0.036 0.036 -47.1 0.032 1.22 | 0.66 0.66 1.91
642.5 0.033 0.033 -44.8 0.029 1.11 0.6 0.6 1.74
652.5 0.22 | 0.72 0.72

662.5 0.055 0.055 -47.0 0.048 1.03 | 0.72 0.72 1.80
672.5 1.22 0.7 0.7

682.5 0.043 0.043 -46.4 0.038 0.14 | 0.79 0.79 0.96
692.5 0.30 | 0.73 0.73

702.5 0.046 0.046 -46.0 0.040 0.12 | 0.74 0.74 0.90
712.5 1.08 0.7 0.7

722.5 0.013 0.013 -38.9 0.012 0.92 | 0.69 0.69 1.62
732.5 0.6 0.6

742.5 022 | 071 0.71

752.5 0.017 0.017 -33.7 0.015 1.17 | 0.67 0.67 1.86
762.5 0.19 | 0.58 0.58
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772.5 0.031 0.031 -47.1 | 0.027 096 | 0.64 | 064 | 162
782.5 0.12 | 038 | 0.38
792.5 0.77 | 0.64 | 0.64
797.5 0.006 0.006 -35.4 | 0.005 0.78 | 0.48 | 0.48 | 127
802.5 0.97 | 0.54 0.54
812.5 1.01 | 087 | 0.87
822.5 0.064 0.064 -44.7 | 0.055 0.64 | 059 | 059 | 1.8
832.5 0.26 | 0.77 | 0.77
842.5 0.20| 0.62 | 0.62
847.5 0.13 | 0.59 | 0.59
852.5 022 | 1.04 | 1.04
862.5 0.032 0.032 -44.1 | 0.028 0.74 | 056 | 0.56 | 1.33
872.5 025 | 0.76 | 0.76
882.5 0.103 0.103 -22.5 | 0.089 1.01 | 0.48 | 048 | 158
892.5 0.69 | 0.62 | 0.62
897.5 0.13 | 0.61 | 0.61
902.5 0.67 | 0.48 | 0.48
912.5 0.058 0.058 -31.4 | 0.051 0.24
922.5 0.91 | 052 | 052
932.5 0.080 0.080 -43.4 | 0.070 0.90 | 0.62 | 0.62 | 159
0.66 | 0.66
952.5 0.038 0.038 -40.9 | 0.033 0.67 | 042 | 042 | 113
962.5 025 | 074 | 0.74
972.5 0.027 0.027 -41.6 | 0.023 0.76 | 05 05 | 1.29
982.5
992.5 0.080 0.080 -43.0 | 0.070 0.23 | 0.63 | 0.63 | 0.93
1002.5 0.056 0.056 -39.0 | 0.049 0.29 | 0.66 | 0.66 | 1.00
1012.5 0.93 | 049 | 0.49
1022.5 0.096 0.096 -44.4 | 0.084 0.90 | 0.58 | 0.58 | 157
1032.5 1.28 | 0.58 | 0.58
1042.5 0.055 0.055 -43.8 | 0.048 1.07 | 05 05 | 1.62
1052.5 0.20| 058 | 0.58
1062.5 0.072 0.072 -43.3 | 0.063 0.98 | 0.59 | 059 | 163
1072.5
1082.5 0.048 0.048 425 | 0.042 012 | 07 07 | 0.87
1092.5 024 | 07 0.7
1102.5 0.043 0.043 -29.2 | 0.037 0.58 | 0.58
1112.5 0.073 0.073 -45.1 | 0.064
1122.5 0.23 | 053 | 053
1132.5 0.104 0.104 -44.6 | 0.091 0.12 | 0.74 | 0.74 | 0.96
1142.5 0.21| 0.56 | 0.56
1147.5
1152.5 0.088 | 0.003 | 0.091 435 | 0.077 0.65| 0.61 | 061 | 134
1162.5 0.82 | 054 | 0.54
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1172.5 0.047 | 0.013 | 0.060 -39.2 0.041 0.96 | 055 | 0.55 | 155
1182.5 0.23 | 0.67 | 0.67
1192.5 0.034 0.034 -34.7 0.030 1.02 | 062 | 0.62 | 167
1202.5 0.136 0.136 -45.4 0.118 0.17 | 0.65 | 0.65 | 0.93
1212.5 0.22 | 049 | 0.49
1222.5 0.095 0.095 -42.8 0.083 1.01| 062 | 062 | 1.71
12325 0.79 | 0.65 | 0.65
1242.5 0.100 0.100 -43.5 0.087 0.80 | 0.65 | 0.65 | 1.54
1252.5 0.25 | 0.61 | 0.61
1262.5 0.047 0.047 -43.0 0.041 1.14| 05 0.5 1.68
1272.5 0.18 | 0.49 | 0.49
1282.5 0.070 | 0.068 | 0.138 -44.1 0.061 0.93| 0.69 | 0.69 | 168
1292.5 0.110 0.110 -44.9 0.096 0.13 | 0.64 | 0.64 | 0.86
1302.5 0.97 | 055 | 055
1312.5 0.059 | 0.001 | 0.060 -41.9 0.052 036 | 0.66 | 0.66 | 1.07
1322.5 097 | 0.53 | 0.53
1332.5 0.23 | 0.61 | 0.61
1342.5 0.129 | 0.008 | 0.138 -40.9 0.113 0.15| 0.59 | 0.59 | 0.85
1347.5

1352.5 0.72 | 0.56 | 0.56
1362.5 0.024 | 0.001 | 0.025 -44.2 0.021 112 | 064 | 0.64 | 178
1372.5 1.01

1382.5 0.051 0.051 -45.3 0.045 0.25 | 057 | 0.57 | 0.87
1392.5 0.75 | 0.5 0.5
1402.5 0.079 0.079 -44.5 0.069 0.14 | 0.69 | 0.69 | 0.90
1412.5 0.20 | 0.68 | 0.68
1422.5 0.045 0.045 -39.1 0.039 083 | 06 0.6 1.47
14325 0.21 | 0.54 | 0.54
14425 0.139 | 0.025 | 0.164 -41.2 0.121 0.12 | 0.62 | 0.62 | 0.86
1452.5 0.065 0.065 -38.3 0.056 0.79 | 058 | 0.58 | 1.42
1457.5

1462.5 027 | 0.62 | 0.62
1472.5 0.136 0.136 -42.3 0.118 0.13 | 0.63 | 0.63 | 0.87
1482.5 0.70 | 0.47 | 0.47
1492.5 0.160 0.160 -42.6 0.139 0.13 | 0.54 | 0.54 | 0.81
1502.5 065 | 0.47 | 047
1512.5 0.056 0.056 -37.7 0.049 0.19 | 0.66 | 0.66 | 0.90
1522.5 1.07 | 057 | 057
1532.5 0.72 | 0.59 | 0.59
1542.5 0.85| 0.58 | 0.58
1547.5

1552.5 0.012 0.012 -37.2 0.011 1.18 | 0.64 | 0.64 | 1.83
1562.5 0.13 | 0.63 | 0.63
1607.5 0.096 0.096 -45.3 0.083 0.96
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1622.5 0.12 | 0.57 0.57

1632.5 0.22 0.7 0.7

1642.5 0.063 0.063 -43.9 0.055 0.90 | 0.53 0.53 1.49
1647.5

1652.5 0.22 | 0.77 0.77

1662.5 0.028 | 0.015 | 0.043 -46.1 0.024 0.96 | 0.58 0.58 1.56
1672.5 0.24 | 0.65 0.65

1682.5 0.22 | 0.63 0.63

1687.5 0.027 0.027 -31.2 0.023 0.80 | 0.59 0.59 141
1692.5 0.20 | 0.62 | 0.62

1702.5 0.021 | 0.002 | 0.022 -23.3 0.018 0.97 | 044 0.44 1.43
1712.5 0.79 | 0.62 0.62

1717.5 0.037 0.037 -43.7 0.032 1.04 | 0.81 0.81 1.88
1722.5 096 | 0.73 | 0.73

1732.5 0.032 0.032 -36.9 0.028 1.05 | 0.63 0.63 1.71
1742.5 0.90 | 0.56 0.56

1747.5

1752.5 0.012 0.012 -43.7 0.010 020 | 06 0.6 0.81
1762.5 1.30 | 0.68 0.68

1772.5 0.040 | 0.014 | 0.054 -40.6 0.035 0.27

1782.5 1.21

1792.5 0.014 0.014 -38.4 0.012 0.24 | 0.73 0.73 0.98
1802.5 0.020 | 0.003 | 0.023 -38.1 0.018 0.15 | 0.76 0.76 0.93
1817.5 | 0.006 | 0.070 0.076 -37.0 -28.5 0.061 | 0.01 0.60 | 0.75 0.74 1.41
1832.5 | 0.037 | 0.058 0.095 -36.8 -26.4 0.051 | 0.07 0.15 | 1.06 0.99 1.26
1847.5 | 0.007 | 0.036 | 0.033 | 0.076 -37.2 -24.7 0.032 | 0.01 0.78 | 0.85 0.84 1.66
1852.5 0.75 | 0.72 0.72

1862.5 0.054 | 0.051 | 0.105 -38.3 -27.6 0.047 0.99

1872.5 0.93 | 0.82 | 0.82

1877.5 | 0.008 | 0.044 0.052 -21.5 -27.4 0.038 | 0.01 0.21 | 092 0.91 1.17
1882.5 0.25 | 0.98 0.98

1892.5 | 0.052 | 0.082 | 0.064 | 0.199 -36.0 -29.3 0.072 | 0.09 0.21 1.2 1.11 1.48
1902.5 | 0.017 | 0.061 0.078 -35.2 -22.5 0.054 | 0.03 0.13 | 094 0.91 1.12
1912.5 | 0.002 | 0.025 0.027 -33.6 -24.8 0.022 0 0.58

1927.5 | 0.028 | 0.068 | 0.080 | 0.176 -34.8 -25.8 0.059 | 0.05 0.10 | 1.02 0.97 1.18
1932.5 | 0.170 | 0.083 0.253 -32.6 -31.7 0.072 0.3 0.98 | 0.77 0.47 1.82
1942.5 | 0.047 | 0.055 0.102 1.6 -22.8 0.048 | 0.08 0.15 | 094 0.86 1.14
1952.5 | 0.004 | 0.064 | 0.063 | 0.130 -29.9 -27.9 0.055 | 0.01 0.27 | 0.96 0.95 1.29
1962.5 0.98 | 0.84 0.84

1967.5 | 0.006 | 0.053 0.059 33.0 -23.2 0.046 | 0.01 0.15 | 0.87 0.86 1.07
1972.5 0.95 | 0.89 0.89

1982.5 0.26 | 1.05 1.05

1987.5 | 0.280 | 0.221 | 0.188 | 0.689 4.6 0.3 0.192 | 0.49 0.28 | 0.86 0.37 1.33
1992.5 1.32 | 1.39 1.39
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1997.5 1.07 | 0.93 0.93

2002.5 | 0.169 | 0.118 0.287 27.5 15.9 0.103 | 0.29 0.78 | 1.04 0.75 1.92
2007.5 0.25 | 0.93 0.93

2012.5 | 0.029 | 0.029 0.058 -11.2 -11.7 0.026 | 0.05 1.13 0.9 0.85 2.06
2017.5

2022.5 | 0.013 | 0.071 0.084 0.1 -6.2 0.062 | 0.02 0.18 | 0.95 0.93 1.19
2027.5 0.79 | 0.98 0.98

2032.5 | 0.303 | 0.245 | 0.172 | 0.719 28.1 20.8 0.213 | 053

2037.5 0.034 | 0.034 1.12 | 1.08 1.08

2042.5 | 0.003 | 0.054 | 0.009 | 0.065 -20.1 -18.2 0.047 | 0.01 1.07

2047.5

2052.5 | 0.028 | 0.067 0.096 -24.7 -18.7 0.059 | 0.05 1.14 | 091 0.86 2.11
2057.5

2062.5 | 0.009 | 0.064 | 0.048 | 0.120 -24.5 -19.3 0.056 | 0.01 0.16 | 1.02 1.01 1.24
2067.5 1.13 | 0.95 0.95

2077.5 | 0.004 | 0.036 0.040 -21.8 -18.4 0.031 | 0.01 1.04 | 1.12 1.11 2.19
2082.5 1.03 | 1.09 1.09

2092.5 035 1.14 | 114

2097.5 | 0.009 | 0.051 | 0.078 | 0.138 -30.4 -18.2 0.044 | 0.02 0.98 | 0.97 0.95 2.00
2102.5 | 0.007 | 0.041 0.048 -19.5 -20.4 0.036 | 0.01 131 0.9 0.89 2.25
2112.5 0.026 | 0.021 | 0.046 -17.6 0.023 1.10 | 1.01 1.01 2.13
2117.5

2122.5 | 0.042 | 0.066 0.108 -21.5 -14.6 0.058 | 0.07 1.07 | 0.89 0.82 2.02
2132.5 0.025 0.025 -13.2 0.022 1.21 | 1.03 1.03 2.26
21425 | 0.293 | 0.169 | 0.253 | 0.715 64.4 39.0 0.147 | 051

2147.5 0.007 0.007 -1.9 0.006 1.01 | 1.08 1.08 2.10
2152.5 0.016 0.016 -10.2 0.014 1.26 | 1.04 1.04 2.31
2162.5 | 0.005 | 0.053 | 0.099 | 0.158 -18.2 -13.2 0.046 | 0.01

2167.5 | 0.060 | 0.077 0.137 0.9 -3.6 0.067 0.1 0.95 | 0.85 0.75 1.86
2172.5 0.029 0.029 -13.9 -10.9 0.025 1.29 | 0.82 0.82 2.14
2182.5 0.28 | 0.87 0.87

2187.5 | 0.059 | 0.079 | 0.063 | 0.200 7.6 -5.9 0.069 0.1 0.31 | 093 0.83 131
2197.5 0.011 | 0.124 | 0.135 -7.0 0.009 0.17 | 0.78 0.78 0.96
2207.5 0.36 11 11

2217.5 | 0.168 | 0.174 0.342 17.7 6.8 0.152 | 0.29 0.25 | 1.28 0.99 1.68
2232.5 | 0.044 | 0.077 0.121 -15.6 -10.5 0.067 | 0.08 0.94 | 1.02 0.94 2.03
2242.5 1.06 | 0.83 0.83

2247.5 | 0.071 | 0.056 0.127 -10.7 -10.1 0.049 | 0.12 0.80 | 1.17 1.05 2.02
2252.5 | 0.060 | 0.070 | 0.080 | 0.211 -5.8 -7.6 0.061 | 0.11 0.79 | 094 0.83 1.79
2257.5 | 0.094 | 0.083 0.177 24.7 12.1 0.072 | 0.16 021 | 1.18 1.02 1.47
2262.5 | 0.016 | 0.038 0.053 -9.0 -8.7 0.033 | 0.03 1.15

2272.5 1.16 | 1.16 1.16

2277.5 | 0.028 | 0.048 | 0.129 | 0.205 7.4 -0.8 0.042 | 0.05 0.20 | 1.13 1.08 1.37
2287.5 1.09 | 0.94 0.94
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2297.5 | 0.633 | 0.244 0.877 8.3 3.7 0.213 11 1.13 | 1.15 0.05 2.50
2307.5 1.05 | 0.81 0.81

2317.5 | 0.021 | 0.091 0.112 -9.8 -11.1 0.079 | 0.04 1.24

2322.5 0.27 | 0.83 0.83

2332.5 | 0.026 | 0.058 | 0.086 | 0.171 -11.1 -9.2 0.051 | 0.05 1.05 | 0.99 0.94 2.09
2342.5 | 0.002 | 0.024 0.025 -8.9 -6.2 0.021 0 0.19 1 1 1.21
2352.5 | 0.035 | 0.049 | 0.023 | 0.107 -8.7 -8.5 0.043 | 0.06 0.19 0.9 0.84 1.13
2362.5 1.01 1.01

2367.5 | 0.017 | 0.028 0.045 18.4 5.3 0.025 | 0.03 1.25

2382.5 | 0.015 | 0.049 0.064 -6.1 -6.2 0.043 | 0.03 0.20 | 1.15 1.12 1.39
2397.5 | 0.001 | 0.050 0.051 -2.6 -4.8 0.043 0 0.29 | 0.88 0.88 1.21
2402.5 | 0.107 | 0.097 0.204 27.7 16.3 0.084 | 0.19 0.33 11 0.91 1.52
2412.5 | 0.218 | 0.290 | 0.245 | 0.752 18.6 15.7 0.252 | 0.38 1.07 | 1.39 1.01 2.71
2417.5 | 0.003 | 0.037 0.041 0.4 -3.3 0.032 | 0.01 1.01 1 0.99 2.05
2427.5 0.29 | 1.07 1.07

2437.5 | 0.034 | 0.110 | 0.107 | 0.252 24.4 16.8 0.096 | 0.06 0.17

2442.5 0.021 0.021 -1.3 0.019 1.01 | 091 0.91 1.93
2452.5 0.008 | 0.003 | 0.011 -1.7 0.007 1.14 | 0.87 0.87 2.01
2462.5 | 0.017 | 0.045 0.062 3.2 -1.7 0.039 | 0.03 1.05 | 0.86 0.83 1.95
2472.5 0.034 0.034 -5.7 0.029 0.29 | 0.99 0.99 131
2482.5 | 0.021 | 0.115 | 0.037 | 0.173 27.9 12.6 0.100 | 0.04 0.17 | 121 1.17 1.48
2492.5 | 0.016 | 0.022 0.038 12.4 1.3 0.019 | 0.03 0.75 | 0.97 0.94 1.74
2502.5 0.010 0.010 3.1 0.009 0.17 | 1.14 1.14 1.32
2512.5 | 0.013 | 0.047 0.060 8.7 2.9 0.041 | 0.02 1.04 | 0.85 0.83 1.94
2522.5 0.019 | 0.026 | 0.045 9.6 1.5 0.017 1.09

2527.5 | 0.044 | 0.115 0.159 24.0 11.3 0.100 | 0.08 1.04 | 0.94 0.86 2.08
2532.5 | 0.016 | 0.047 0.062 6.6 -1.8 0.041 | 0.03 1.19 | 0.82 0.79 2.05
2542.5 | 0.426 | 0.184 0.610 31.9 22.4 0.160 | 0.74 0.89 | 143 0.69 2.48
2552.5 | 0.008 | 0.004 | 0.002 | 0.014 4.4 0.003 | 0.01 1.00 | 1.07 1.06 2.07
2562.5 0.145 0.145 0.2 0.127 0.16 | 114 114 1.43
2572.5 | 0.020 | 0.041 0.061 10.9 2.7 0.036 | 0.04 1.15 | 0.99 0.95 2.17
2577.5 0.093 | 0.002 | 0.094 -1.5 0.081 0.20 | 1.16 1.16 1.45
2592.5 0.154 0.154 1.4 0.134 1.13 | 0.99 0.99 2.25
2597.5 8.1 1.8 1.10 | 1.01 1.01

2602.5 | 0.018 | 0.045 0.064 16.4 5.6 0.040 | 0.03 1.04 | 0.98 0.95 2.06
2612.5 0.140 0.140 2.0 0.122 0.19 | 1.28 1.28 1.59
2617.5 | 0.014 | 0.027 0.042 -1.2 7.6 0.024 | 0.02 1.07 | 1.01 0.99 2.11
2622.5 | 0.016 | 0.017 | 0.038 | 0.071 -0.5 3.5 0.015 | 0.03 1.00

2632.5 | 0.142 | 0.131 0.273 19.1 5.5 0.114 | 0.25 1.10 | 1.02 0.77 2.24
2637.5 | 0.033 | 0.083 0.116 44.3 23.8 0.072 | 0.06 0.15 | 1.16 11 1.38
2647.5 0.003 | 0.003 1.06 1.06

2652.5 0.005 | 0.002 | 0.006 3.9 0.004 1.22

2657.5 | 0.115 | 0.095 0.210 34.6 13.9 0.082 0.2 0.24 | 1.32 1.12 1.64
2677.5 | 0.003 | 0.055 0.058 14.2 7.0 0.048 | 0.01 1.08 | 1.11 11 2.24
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2687.5 1.12 | 1.07 | 1.07
2697.5 17.8 6.7 111 | 111

2702.5 096 | 0.85 | 0.85

2707.5

2712.5 0.29 | 1.07 | 1.07

2717.5 | 0.053 | 0.100 | 0.010 | 0.163 48.7 19.3 0.087 | 0.09 1.04 | 12 111 | 2.32
2732.5 0.008 0.008 0.007 026 | 1.04 | 1.04 | 1.30
2747.5 | 0.004 | 0.004 | 0.002 | 0.010 20.7 10.5 0.003 | 0.01 1.10 | 095 | 0.94 | 2,05
2762.5 | 0.008 | 0.065 0.073 31.1 11.8 0.057 | 0.01 0.86 | 0.81 0.8 1.73
2772.5 0.037 0.037 24.0 7.5 0.032 017 | 117 | 117 | 1.37
2782.5 | 0.004 | 0.007 | 0.019 | 0.030 25.4 14.6 0.006 | 0.01 0.18 | 1.09 | 1.08 | 1.27
2792.5 | 0.007 | 0.057 0.064 20.5 5.5 0.049 | 0.01 1.00 1 0.99 | 2.05
2802.5 | 0.006 | 0.031 | 0.003 | 0.040 26.8 11.8 0.027 | 0.01 0.33| 097 | 096 | 133
2812.5 1.14

2822.5 | 0.006 | 0.011 | 0.007 | 0.024 31.2 5.3 0.009 | 0.01 1.02 | 117 | 116 | 2.20
2837.5 | 0.030 | 0.056 0.086 455 22.9 0.049 | 0.05 017 | 1.06 | 1.01 | 1.27
2847.5 0.28 | 0.87 | 0.87

2852.5 | 0.028 | 0.046 | 0.101 | 0.175 23.8 6.8 0.040 | 0.05 0.90| 0.73 | 0.68 | 167
2862.5 0.027 0.027 26.0 13.0 0.024 0.96 | 1.04 | 1.04 | 202
2872.5 | 0.006 | 0.025 | 0.006 | 0.038 30.1 8.6 0.022 | 0.01 096 | 117 | 1.16 | 2.5
2882.5 0.007 0.007 11.2 0.006 121 | 112 | 112 | 233
2892.5 0.006 0.006 14.0 8.5 0.005 1.15 | 091 | 091 | 2,06
2907.5 | 0.022 | 0.089 | 0.020 | 0.132 59.2 39.4 0.078 | 0.04 0.83 | 1.05 | 1.01 | 1.96
2912.5 16.4 020 122 | 1.22

2922.5 0.036 0.036 31.9 22.2 0.031 1.15 | 095 | 095 | 213
2932.5 0.005 0.005 23.8 0.005 0.93 | 1.06 | 1.06 | 2.00
2942.5 0.009 | 0.001 | 0.010 11.4 0.008 1.25 | 1.07 | 1.07 | 2.32
2952.5 0.004 0.004 15.8 0.003 027 | 1.04 | 1.04 | 132
2962.5 0.020 0.020 22.8 0.018 0.17 1 1 1.19
2972.5 0.029 | 0.003 | 0.032 11.5 6.5 0.025 0.24 | 09 0.9 1.16
2982.5 | 0.012 | 0.006 0.018 19.4 13.5 0.005 | 0.02 0.25| 094 | 092 | 1.20
2992.5 032 | 105 | 1.05

2997.5 0.027 | 0.012 | 0.039 17.0 0.023 076 | 071 | 071 | 150
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