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Abstract
The PeaceéAthabasca Delta (PAD; northern Albelitajnternationally recognized for its

ecological, higirical, andcultural significance, yet controversy persists over the roles of

hydroelectric regulation of Peace River flow versus climate on reducgdrictéoodinfluence

and drawdown of waterlevdl Ay GKS RSt il Qa | ordeduiatedyWabdsiaNOK SR
River, located ~350 rivdr Y dzLJAGNBI YZ A& | 1Se& Wi NjwmEsdESNI (G NRO
the Peace River thdlood the PAD, yet its longgrm influence remains poorly understood due

to a paucity of hydrometric data. Here, past variatioMfabasca River flood influence is

reconstructed using paleolimnological analyses on sediment cores from two oxbow lakes (WAB

1, WAB 2) adjacent to the Wabasca River tthadd likelywhen spring disharge is high and iee

jams form. Results are compared to paleohydrological records from two oxbow lakes near the

Peace River at the PADitder the extent to which variation in regionaldroclimatic

conditions influence shifts in flood regimes at thelRStratigraphic analyses at oxbow lake

WARB 1 revealed the lake is too flopdone to detect marked temporal variation in flood

influence. Stratigraphic profiles of mineral matter content from lossignition analysis, trace

element concentration from -Xay fluorescence analysis, and grain size distribution at WAB 2,
however, reveal four zones of marked variation in flood influence during the past ~250 years.
Sediment deposited during Zone 1 (~17885) and Zone 3 (~188M®30) possesses relatively

high mneral matter content and high concentrations of elements indicative of detrital input

and is interpreted taecordintervals of relatively strong flood influence associated with high

spring discharge on the Wabasca River. In contrast, sediment deposited dione 2 (~1825

1880) and Zone 4 (~193W19) consists of logr mineral matter content and loer



concentrations of elements indicative of detrital input andhierpreted to reflect intervalof
wealer flood influenceand lower spring discharge. Corpemdence of the zone boundaries
identified at WAB 2 with changes in stratigraphic variation in magnetic susceptibility of
sediment at the two oxbow lakes in the PAD identifies theiation in hydralimate has been

an influential driver of flood regimeg aoth the LowerWabasceRiverand theLowerPeace

River at the PAD for at least the past ~250 years. Sediment records from all three oxbow lakes
reveal that flood influence began to declismce at least1930, several decades before
regulation of Peace River flow by the W.A.C. Bennett Dam. Funtire; the 20year interval
(~19751995) without major icgam floods at the PABinceregulation of the Peace River by

the W.A.C. Bennett Dagoincides with a shift tconsistently low maximum singl#ay spring
discharge on the Wabasca Rivadecreasan snowpack depttwithin much ofthe Wabasca
andPeaceiver basirs, an interval of consistentlpw mineral matter content and low
concentrations of detrital elements in the sediment core from WAB 2, and an interval of low
C/N ratios in sediment cores frothe two oxbow lakes in the PAD. This provides further
evidence of the strong role of climatic conditions on the hydrological regimes of both rivers
during spring of the W.A.C. Bennett Dam era. This information can enable environmental
stewardship by focusg mitigative and adaptive decisions towards anticipated effects of future

climatic conditions.
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Figure 11. Location map and a series of graphs showing temporal variation in river discharge

(A-B) and inferred floods (D) from sites along the Wabasca and Peace rivers, and a map

showing locations of interest (top). Graph€3Ashow maximum singléay discharge (ffs)
fromApril24cal @ mMn® DNJI LK ! akKz2ga (GKS NBRO2MRyy® GKS
OFAfE SR OANDtESazr az2tAR ftAYSO FYR W2I06laoOl wAg@
circles, dashed line). Graph B shows the record at the Peace Point hydrometric station on the

Peace River. Stratigraphic profile®&Ghow a C/N recordC) and magnetic susceptibility (five

year running average) record (D) from a sediment core obtained at PAdh Iixbow lake

located in the PAD near the Peace River (as reported in Wolfe et al., 2006). The unshaded

interval in graph (D) corresponds to ttemporal extent captured by the hydrometric data and

upper strata (AC; i.e., postL950) and the grey shaded interval represents stratigraphic data

from before ~1950. Horizontal arrows between graphB Aighlight a selection of discharge

peaks in the Walsca River that correspond with peaks downstream at Peace Point. Arrows

between graphs £ then correlate these peaks to corresponding peaks in the C/N record at

PAD 15 (C), acknowledging minor dating uncertainties..............cccecevecieiiiiiiiiiieee e eeeeeenn a

Figurel-2. Time series showing annual trends in daily dischargés)mf the Wabasca River at

GKS W2 6Fal0l WAGSNI IO | ATKglLE& b2d yy RORI dzZa3AY 3
The black line shows mean dischargé/énand the grey shaded area shows thean+

standard deviation. The dark red dashed box indicates the&k period (April 24 to May 14)

when icejam floods can occur at the PAD (Beltaos and Peters, OB X X X X X X X X X X X ®D O ™ |

Figure 21. Map of the Wabasca River andwatershed, northern Alberta, and the location of
the two oxbow lakes from which sediment cores were collected and are the focus of this study.
The Wabasca River flows north into the Peace River, which then flows ~350 km east to the PAD.

Figure 22. Photograph of oxbow lake, Wabasc@MAB 1) looking west (A), and Google Earth
image from September 2013 revealing lake shape and proximity to Wabasca Riverg)nLoc
of core collection is indicated by the red marker..............co 12

Figure 23. Photograph of oxbow lake, Wabasc@\PAB 2) looking west, with the Wabasca
River visiblen background (A), and Google Earth image from September 2013 revealing lake
shape and proximity to Wabasca River (B). Location of core collection is indicated by the red
L= T = PP 13

Figure 31. Graphs showing results for radiometric dating and sediment composition bghess
ignition analysis for cores from WAB 2 (top row) and WAB 1 (bottom row). From left to right,
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circle) values, where error bars = +2 SD; star indicates the 8388 peak), 3) organic matter
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Figure 32. Principal component analysis ordination diagrams showing variation in
concentrations of 20 trace elemestn lake sediment core samples from WAB 2 (top) and WAB
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Figure 33. Graphs showing associations between mmaxn singleday spring discharge of the

Lower Wabasca River and stratigraphic variation in mineral matter content and PCA axis 1 (PC1)
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WAGSNI G TAITKglL e b2d yyQ o0FAEE SR OANDf Saszx az2f
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the past ~60 years in mineral matter (MM) content (%) at oxbow lake WAB 2. The right panel

shows stratigraphic variation in PC1 scores of the elemental concentration data in the sediment
core from WAB 2. Black ameld arrows are used to correlate matching peaks among the three

data sets and may deviate from horizontal due to uncertainties in radiometric dating of the
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2002; Wolfe et al., 2006; Timoney, 2009; Beltaos, 2019; Beltaos and Peters, 2020). Black arrows
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Figure 34. The left panel shows stratigraphic profiles of mineral matter (MM) content (%, black
line) and PC1 scorémsed on elemental concentrations determined by analysis using(gte¥

line) for the sediment core from WAB 2. The right panel displays stratigraphic variation in
sediment grain size. The vertical white dotted lines indicate separation between Udden

Wentworth grain size categories: A = clay, B = very fine silt, C silfji@ = medium silt, E =

coarse silt, F = very fine sand, G = fine sand, H = medium sand, and | = coarse sand. The pink line
represents the geometric mean of the grain size data); Stratigraphic variation in these

identified metrics were used to dekate four distinctive zones of differing influence of river
floodwaters, as illustrated by the horizontal dashed red lines and described in the.text.31

Figure3-5. The left panel shows stratigraphic profiles of mineral matter (MM) content (%, black
line) and PC1 scorémsed on elemental concentrations determined by analysis usingr&F
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line) for the sediment core from WAB 1. The right panel displays gtagihic variation in

sediment grain size. The vertical white dotted lines indicate separation between Wentworth

grain size categories: A = clay, B = very fine silt, C = fine silt, D = medium silt, E = coarse silt, F =
very fine sand, G = fine sand, H = med sand, and | = coarse sand. The pink line represents

the geometric mean of the grain size dagan). Stratigraphic variation in these identified

metrics were used to delineate two distinctive zones of differing influence of river floodwaters,

as illustated by the horizontal dashed red line and described in the text........................ 34

Figure 41. Comparison of stratigraphic profiles of mineral matter (MM) content (%, black line)
and PC1 scores (grey line) at oxblake WAB 2 adjacent to the Wabasca River (presented in
Figure 34) to paleoflood records based on measurements of magnetic susceptibilityy&are
running average) at oxbow lakes PAD 15 and PAD 54 in the-Rtratsasca Delta (Wolfe et al.,
2006). Horzontal red dashed lines correlate the Zone boundaries identified at WAB 2 with
similar intervals of inferred flood influence based on the records at PAD 15 and PRE&x54.
arrows convey a declining trend in flood influence since ~1930 observediatesllakes.....43

Figure 42. Comparison of stratigraphic records from oxbow lakes alongdhver Wabasca and

Peae rivers during the past 100 years to assess the role of Peace River flow regulation by the
W.A.C. Bennett Dam on the flood regime at the PAD. The stratigraphic records include profiles

of mineral matter content and PC1 scores at oxbow lake WAB 2 adjactrd Lower Wabasca

River (A), and profiles of magnetic susceptibility (rear running average) and C/N ratios at

oxbow lakes PAD 15 (B) and PAD 54 (C) alorigtier Peace River at the Pea&thabasca

Delta (Wolfe et al., 2006). C/N ratios are indddecause they are relatively unaffected by

confounding influence of rising water content and declining sediment compaction in the upper
sediments, factors which affect the magnetic susceptibility measurements. The records from

the three oxbows have varyy temporal resolution, with the coarsest resolution at WAB 2 and

the finest resolution at PAD 54. Horizontal red dashed lines correlate the beginning of Zone 4

among all three oxbow lakes and blue arrows indicate corresponding river flood influence
trendsprior to W.A.C. Bennett Dam regulation, acknowledging minor dating uncertainties.

Graphs EE show maximum singlday discharge (#s) from April 24¢ May 14. Graph D shows

GKS NBO2NR Fid GKS W20l a0l wA@SNJ I dboveA IKGI & b
t S OS wWAGSND KERNRBYSGUNRO adGlridAz2ya oORFaAaKSR fAyY
hydrometric station on the Peace River. For all five records, yellow stars indicate the 1974 and

1997 major icgam flood events at the PAD and orange arsawveal the miel970s to early

1990s interval without substantial igam flooding at the PAD (Prowse and Conly, 1998; Wolfe
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Chapter 1Introduction
1.1 Hydrologic stressors in western Canada

Mounting effects of climatehange and human activities ara@singconcerns worldwide
over the security of water resourceshich are essentidab biodiversity,landscapes,
economes andcultures (Dudgeon et al., 2006; Wheater, 20¥nis et al.2021). Security of
freshwater supplys particularlythreatenedin mid- and highlatitude river basindecause these
regions have experienced some of the most rapid warminganmh {Voodward et al., 2010;
Bonsal et al., 2020yWarming has led to decreases in snowpack degttl glacier volume
shorterduration ofseasonaknow and ice cover, arghifts in theproportion of precipitation
falling as snow (Schindler and Smol, 2@#&wvden et al., 2015; Mudryk et al., 20181 western
Canadaregulation of river flow for hydroelectrigroduction andagricultural ancconsumptive
water usesalso add to concerns of securityfoéshwater supply in the face aghifting climatic
conditions (Dudgeon et al., 2006; Wheater, 2015; Baird et al., 2021 curhalativeeffects of
human activities andlimate-mediated hydrological chang@®ese threasto downstream
landscapeslependent on meltwater discharge and river flooding, anddoieties that have
long utilized their ecosystem servicé®opd et al., 2005; Schindler and Donahue, 2006; Wolfe et
al., 200®; Marshall et al., 2011; IEC, 2018; Newton et al., 2Bb@sal et al., 2020; Chernos et
al., 2020)Shallow lakes and wetlandsclatedwithin downstreanfloodplains are particularly
threatened by declining river flows and can exhibit direifects such awater-level drawdown,
wildlife habitat deterioration, andmpairment of navigation routestilized by Indigenous
communities(Prowse et al., 2006; Schindler and Donahue, 2006; Véoli, 200®; IEC, 2018;

Newton et al., 2019Bonsal et al., 202@hernos et al., 2020).
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1.2 PeacéAthabasca Delta
The Peacéthabascdelta (PAD, Alberta; Figurel)l isa Ramsar Wetland of
International Importancen northwesternCanada facingoncernsof increasing water scarcity
These concerns were highlighted in a petition to designate Wood BWNfational Park (WBNP
whichcontains 80% ofthePAD & / I yIF RIF Q& FANRG 'b9{/h 22NIR |
(MCFN2014). The PAD is a ~6000%kmdrologically complex landscapénere thePeace and
Athabasca riversreate a vast floodplainThe hundreds of shallow and productive lakes
other wetland haitat contained within the PABupportan abundaceof fish and wildlife €.g.,
Wood Bison, Western Moose, beaver, muskeatd waterfow), and sustain harvesting
activities by local Indigenous communities (Mikisew Gtiest Nation Athabasca Chipewyan

First Nation Métis Nation of Alberta Timoney, 2013MCFN, 2014

Drawdown of water levels in the abundant shallow lakes of the PApastiaular
concern Most of theselakesare perched closeddrainagebasinsandare highlysensitive to
hydrologicakchangesf the Peaceind Athabascaivers sincetheir water balance is strongly
influenced byinundationduringepisodicice-jam flood eventsthat offset evaporative water
loses(Prowse and Lalonde, 1996; Prowse and Conly, Me#e et al., 202D Drawdown of
PADperched basiwater levelshas beerobservedin recent decadeand iswidelyto a
reductionin frequency and magnitude of spring i@en flooding on the Peace RivéMiCFN,
2014 IEC, 2018Beltaos and Petsr 2020. It is widelyconsideredhat regulation of the Peace
River by theN.A.CBennett Dam is the primary cause of this decline iqaoe flood influence

and that the decline began coincident witperationof the dambeginningin 1968 (e.g.,



Prowse and Conly, 1998002 Peters and Prowse, 200Reltaos, 20122018&; MCFN, 2014
Beltaos and Peters, 202®revious studiethat haverelied on hydrometric data frorgauging
stations along the Peace River have provided support for thisatauechanismRrowse and
Conly, 19982002 Peters and Prowse, 200RBeltaos and Carter, 2009; Beltaarsd Peters,
2020). kbwever, other studies have contended that available hydrometric recantisch

extend only 8 years before construction of the dam gaaiging station locate85 km

upstream ofthe PADare too short and sparse to adequately characterize natural varyamlit
ice-jam flood regimest the PAD (Prowse and Conly, 1998; Timoney, 2002; Wolfe et al., 2006,
2012, 2020; Hall et al., 2019). Information spanning broader temporal and spatial scales is
needed to improve understanding of tlextent to which icgam flood influence has been
altered by thew.A.CBennett Dam ando determinethe role ofvariation inclimatic conditions

on icejam floodregimesandepisodes operched lake drying at the PAD

Multiple sourcesof longertemporaldataprovided fromnaturalarchivege.g.,lake
sediments, riverbank exposures)eteorologicakrecords andwritten observationsand oral
historiesregarding hydrological changbave identified climate variation as a primary factor
causingchangesn icejam flood frequency and perched basin drying at the PAD (e.g., Timoney,
2002 2009 2022 Wolfe et al., 20052011, 2012, 202MHugenholtzt al, 2009. For example,
paleohydrologicateconstructionausing lake sediment cored multiple basins within the PAD
reveal that trends towarddrying of perched basins amtécliningflood influence began
decades before the installation of th\&W.A.CBennett Dam (Wolfe et al., 28, 2006,2012,

2020 Sinnatamby et al., 2@). However,uncertainty abouthe relative roles of river regulation



and climaic variationsamong scientists anstakeholdergersiststMCFN, 2014; Beltaos, 2018
Hall et al., 2019; WBNP, 2019; Wolfeakt 2020) Developmentof effective water resource
managemenstrategies however requires afirm understanding of the causes déclinein

freshwater availability\WHC/IUCN, 201 TVBNR 2019)

1.3 Icejam flooding in the Peag&thabasca Delta

Ice-jam floodson the Peace River at the PAD have been recognized as the primary
mechanism that camaisewater levels sufficientlyo inundatethe numerous perched basins
and wetlang of the delta(Prowse and Lalonde, 1996; Prowse and Conly, 120@) Peters et
al., 2006)Ice-jam floodstypically occuiat the PAD during a®&eek window spanning the last
week of April through thédirst two weeksof May (Beltaos and Peters, 2020). Several factors
must align in the weeks to months prior to this criticavB8ekperiod to generate sufficient
river discharge and triggenechanical breakip of the river ice coveat the PADRecent
research has identified that the strongest predictive factors for the occurrence of a large ice
jam flood capable of inundating theerched basins of the PAD are sustained low winter
temperatures and high winter precipitation tributary watersheds othe Peace River located
downstream of theW.A.CBennett Dam (Lamontagne et al., 2021). Key Peace River tributaries
include the unregulated Smoky and Wabaswgars(Figure 11). These rivers capture almost

x
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substantial andising spring flowto the Peace River at the time mle-jamflood occurrences at

the PAD(Prowse and Lalonde, 1996; Prowse and Conly, 1898)ese regionghick snowpack



can accumulate under low winter temperatures whialhen combined with rapid melt during
spring canlead toa sudden andsubstantial rise in river level and discharge (hereafééerred
to as thedfreshet). Meltwater flow during the freshet in the Peace River tributaries can then
dislodge the still intact ice cover on the Peace River and push the breakup dowRroersé
and Lalonde, 1996°rowse and Conly, 1998e Rham et al., 2020; Lamontagne et al., 02
Once the cascadingeakupof river icereaches the PAD, and if sustained low winter
temperatures have allowed fdhigh ice resistance in this section of the Peace River, a large ice
jam mayform andgeneratesubstantial flooding of the PAP1owse andConly, 1998; Peters et
al., 2006;Lamontagne et al., 2021
1.4 The Wabasca River

The unregulated Wabasca River is one ofl#ligest tributaries of the Peace River and
contributes spring dischargeitical for icejam flood formation on the Peadeiver (Prowse and
Conly, 1998). FigurellLdepicts the importance of Wabasca River flow to spring discharge on
the Peace River at Peace Point during thee&k interval of icgam floods at the PAD for the
recorded past half century. Maximum singlay digharge, measured at various hydrometric
stations within the Peace River watershed betweenWe\.CBennett Dam and the PAD
during the 3week period from April 24 to May 14 (Figurd AB), when icgam floods can
occur at the PADzan beused as an indator of the maximum energy generated by the freshet
surge that is available to trigger ice breaj, which can lead to icgams(Beltaos et al., 2006;
Beltaos and Peters, 2020). Peaks in Wabasca River maxdmgiadaydischarge align with
maximumsingledaydischarge peaks downstream on the Peace RivPeate Poinas well as

with reconstructed flood events at PAD 15, a ripeoximal oxbow lakén the northern Peace
5



125°0'0"W 120°0'0"W 115°0'0"W 110°0'0"W
1 (] (] 1

N

A

Peace Point

0 2550 100 Km
(NENENNEN

58°0'0"N

56°0'0"N

IR E '.‘;?._ }
at .-

" Wabasca River Peace Point PAD 15 )
2020 2020 2020

A.

Century-long |
decline in

S
20101 i - 2010
2000 —E —~— - 2000

] A .~ i
1990 1 1 - 1990
[ e [

flood L 1970

influence

1920

s < L 1870 <
to) (] D
> e )
19801 1 L 1980
1 4 - L 1820
1970 4,0 *ac pennet: Dam compieto o2, L 1970
%
‘o L 1770
1960 - : - 1960
1950 - L 1950 [
0 500 1000 1500 3000 5000 7000 9000 § . 10 = 12 = 14 100 200 300 400 500
. 3 : 3
Discharge (m™/s) Discharge (m/s) C/N Magnetic susceptibility (k)

Maximum single-day discharge from
_ April 24 - May 14
Figure 11. Location map and aesies of graphshowing temporal variation in river
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hydrometric stations (open circles, dashed line). Graph B shows the record at the P
Point hydrometric station on the Peace Riv8tratigraphic profiles-O show a C/N recor
(C) and magnetic susceptibility (fiyear running average) record (D) frarsediment cor
obtained atPAD 15, an oxbow lake located in the PAD near the Peace River (as rep
Wolfe et al., 2006). Thengshaded interval in graph (D) corresponds to the temporal ex
captured by the hydrometric data and upper strataCAi.e., postt950) and the grey
shaded interval represents stratigraphic data from before ~1950. Horizontal arrows
between graphs A hidnlight a selection of discharge peaks in the Wabasca River the
correspond with peaks downstream at Peace Point. Arrows between graghthén
correlate these peaks to corresponding peaks in the C/N record at PAD 15 (C),
acknowledging minor dating unceitdies.
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sector of the PAD that has been used to reconstruct temporal variation4amcdlood

frequency at the Peace sector of the PAD (Wolfe et al.6R0& PAD 15, flood events are
inferred from higher C/N ratios and magnetic susceptibility measurements (Wolfe et al., 2006;
Figure 11 CD). These proxies are representative of flood conditions because high C/N ratios
are associated with input of terresal organic matter and high magnetic susceptibility values
are associated with input of terrigenous detrital material (Wolfe et al., 2006). Moreover,
discharge records at both the Wabasca River at Hwy. No. 88 and Peace River &disace
gauging statioa demonstratea 20year period between ~1975995 when maximursingle
daydischarge was low during the spring freshet, which corresponds to a period whgrice
flooding isknown to have been infrequent to absent at the P@&Dowse and Conly, 1998;
Wolfeet al., 2006; Timoney, 20213nd to an interval when C/N ratios were low in the PAD 15
sediment record. The inferred decrease in flooding during this interval has often raised
concerns over the potentiahfluence of Peace River flow regulation by the VZ.ABennett Dam
despite that reduced spring discharge is also evident at the unregulated Wabascake gt (
1997;Prowse and Conly, 1998; Wolfe et al., 2006; Beltaos, 2018a; Tin202d).Collectively,
these lines of evidencauggest strong influence springdischarge from the Wabasca River on
downstream icgam floods at the PAD. Notably, the 390record at PAD 15 demonstrates a
century-long decline in flood frequency that began several decades before installation of the
W.A.C. Bennett Dam (FigurellD; Wolfe et al., 2006).he hydrometric records along the
Wabasca River are informative, but they are incomplete and barely extend into tHé/ @#xeC.
Bennett Danperiod (Figure 41 A). As a result, it is difficult to evaludbe longterm influence

the Wabasca Rivdras had on changes to the {aam flood regimeof the Peace Rivet the
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PAD and the role it has played in the identified centlaryg decline in flood frequency at the
PAD. Determining the role of the WabascaeRivibutary on the icgam flood regime at the
PAD will improve ability to delineate the relative roles of cliewariation andregulation of
Peace River flow on the observed declindélood frequency at the PAD
1.5 Paleolimnology

Paleolimmlogical amlyses performed on lake sediment cores can pr@vahg temporal
records of environmental change when direct measurements are too short and gjeagse
Douglas and Smol, 1999; Smol et al, 2005; Brock et al., 2010; Wolfe et al., 2011).
Paleolimnological analyses of a wide variety of physical, chemical, and biological variables in
lake sediment cores can be used to reconstruct past variation in flood influence atdftond
oxbow lakes (Wolfe et al., 2006, 2012; Oliva et al., 2016; Hodgystd Ward, 201,8Kay et al.,
2021). The success phaleolimnological studies in revealing past changes in hydrological
processes and events not previously capturgddivect monitoring in the PAD (e.g., Wolfe et al.
2012, 2020; Kay et al., 2012021 Tinoney, 2021and elsewhere (i.eL,ast and Smol, 2002;
Buczk et al., 2009) suggests that these methods could prove useful in the lesser studied region
of the Wabasca watershed.
1.6 Study approach and objectives

This study usesmaultiproxy paleolimnologial approach to improve understanding of
the role of the Wabascaatershed on icgam flood occurrencat the PAD by reconstructing
past variation in hydrological conditions at oxbow lakdgcent to the Wabasca River that are
prone to flooding when dis@rge is high during the spring freshet. This assumption is

supported by the mean daily discharge record for the Wabasca River, which displays maximum
8



valuesduring the 3week interval(April 24 to May 14yvhen icejam floods may occur at the
PAD (Figure-2). Paleolimnologial reconstructions basedn analyses of sediment cores
retrieved from two floodprone oxbowlakes along the Wabasca River aim to provide Hmm
information regardingperiods ofstronger and weaker flood influence of the Wabastiaer
during the icejam seasonThese reconstructionsre compared to paleolimnological records at
the PAD, specifically those of igm flooding recordedluringd KS LJr a4 9Yonn &SI N&
Mpafdthep 3G dY9unn &SI NEVolfe ét al.f 2006)SThékiprhparisqnsirto
determine if declining flood frequency at the PAD sitieeearly1900s coincides with a
reduction inflood influencefrom the upstream Wabasca Rivendto assessheir relations
beyondthe past centuryCorespondence opaleohydrological records from flogarone

oxbow lakes along the unregulated Wabag&iger and along the regulated Peace River at the
PADidentify a strong role for climate oitood regimes Suchknowledgecontributes to
decipheingthe relative roles of Peace River regulation and climate, as needed to iaform
federal action plarandnatural resourcestewardship decisions aimed at protecting the future

of hydro-ecological conditions dhe PAD.
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Chapter 2: Methods
2.1 Sitedescriptions

This study focuses on therthernmost (downstream) portion of the WabasBaver
watershed near its confluence with the Peace River (Figure Zhe Wabasca watershed
includes an area of 35,800 Rfat ranges in elevation from ~250 to ~650 m asl| and cases
foothills and lowland plains that produsmowmelt runoff at the time of icgam flood
generationon the Lower Peace Riveait the PAQProwse and Conly, 1998). There is a time lag
of only 1.5 2 days before Wabasca River waters at the confluentlkeeoPeace River flow
eastwardly down the Peace River and reach the PAD (Prowse and Conly, 1998; Peters and

Prowse, 2001)
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Figure 21. Map of the WabascRiver and its watershed, northern Alberta, and the location of
two oxbow lakes from which sediment cores were collected and are the focus of this study.
Wabasca River flows north into the Peace River, which then #@56 km east to the PAD.
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2.1.1 Lake Wabasca 1
Wabasca WAB 1 unofficialname 58°18'52.10'N, 115°23'44.00W) is an oxbow

lakelocatedadjacent to the Wabasca Rivet1l km upstream from the Peace Rigenfluence
and ~37.5 km ESE of the nearest town of Fort Vermilior{fFiBre2-1, 2-2). Thelakeis
surrounded by forest and is suspected to readily receive floodwateen the Wabasca River
overflows its banks (Figure2B). The visible more disturbed and lessablished vegetation
pattern of the ~200 m wide northern arm inmgarison to its southern arm suggests that
floodwaters frequentlyand preferentiallyenter the northern arm(Figure2-2 B). Tle visible lack
of vegetation establishment in the northern arm strongly suggests this lake is highlytorone
flooding and provides indication that igams oftenform at the bend in theWabasca River
locatedjust downstream othe northern arm Evidence of receding shorelines, indicated by
changing vegetation type, suggests the lake level was higher in the past (Fgu@u2ing
field sampling in September 2019, the lake wat@asvisuallyobservedo be rdatively clear,

and the depth of the water at the coring location was 1 m.

£ TV

14 -
PWabasea1
1. %

. /’*» '-'»37“\7\) -

Figure 22. Photograph of oxbow lake, Wabasc@¥AB 1) looking west (Aand Google Earth
image from September 2013 revealing lake shape and proximity to Wabasca River (B). L
of core collection is indicated by the red marker.

12



2.1.2 Lake Wabasca 2
Wabasca ZWAB 2 unofficialname 58°10'21.70'N, 115°23'28.70W) is an oxbow

lakelocatedadjacent to the Wabasca Rive41l kmupstream from the Peace Riveonfluence

and ~44 km SE of the town of Fort Vermilion,(Rigure2-1, 2-3). The lake isurrounded by

dense forest. Observations during fieldwork in September 2019 revealed channels in both arms
likely connect the Wabasca River to the lake during flood events. Both arms appeared equally
likely to receive floodwaters due to similar disturbammatterns and the presence of younger,

less established vegetation in the areas between the lake armshendver. The two arms are
located close to, andpstreamof, a sharp bend in the Wabasca River, which may provide a
location for icejam formation.Observations of receding shorelines, indicated by changing
vegetation type, age and density along the lake, suggests the lake level was higher in the past.

The depth of the water at the coririgcationwas 0.4 m.

Wabasca 2

Figure 23. Photograph of oxbow lake, Wabasc@®2AB 2) looking west, with the Wabasca
River visible in background (A), a@dogle Earth image from September 2013 revedhkg
shape and proximity to Wabasca River (B). Location of core collection is indigates red
marker.
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2.2 Sediment coreollection

Lake sedimentoresfrom WAB 1 and WAB were obtainedon September &, 2019
(Table2-1). On September®, sedimentcores were colleted fromthree upland lakeghat are
not included inthis Thesis(Table Al). Three sediment cores were collected from each lake
using a hammedriven gravity corer (Telford et al., 202dgployed from the floats of a
helicopter. The sediment cores were transferred to a field base where they sertonedinto

0.5-cm intervals using a vertical sectioner (Telford et al., 2021). Then® £ediment intervals

Table 21. Lakes sampled in the Wabasca watershed, their respective sedime
cores and analyses performed.

Lake: WAB 1 (Sampled September 6, 2019)

Location of Coring Site  Working Core Archived Core Archived Core
58°18'52.10"N, ;
115°23'44.00"W

C1 "
Length: 64.5 cm Length: 55.5cm  Length: 66.5 cm

Analyses: Radiometric

dating, LOI, Grain size, XRF Analyses: None  Analyses: None
Lake: WAB 2 (Sampled September 6, 2019)
Location of Coring Site  Working Core Archived Core Archived Core
58°10'21.70"N,
115°23'28.70"W

c3

&

Length: 87 cm Length: 82.5cm  Length: 76.5 cm

Analyses: Radiometric
dating, LOI, Grain size, XRF Analyses: None  Analyses: None
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were individually sealed intolteeled WhirtPak bagsSamples were theplaced on ice and
shipped to the University of Waterloo where thexere kept in a cold room atC untilanalysis
2.3 Radiometridating (3'Cs and'°Pb)

Chronologie®f the working sediment corfom WAB 1 andVAB 2(Table 21) were
determined using radiometric datinpgethodsby measuing activities 0f'°Ph, ?°Ra (as
weighted mean of'“Bi and?**Pbactivity), 24*Am and'*’Cson select samples throughout the
cores.?1%Ph is a radioactive isotope the naturaldecay series fot*®U. Theisotope??®Ra (t v+
1600 years)s formed alonghis series, which decays gaseoug??Rn and can entethe
atmosphere 222Rn decays with a halife of 3.8 days t@ series othort-lived isotopes including
219pph and?Bi twvaf 27and 20 mimites, respectively before decaying t6'%Pb with a half life
of 22.2 years. As all decay products afféRn are heavy metals, thegturn from the
atmospherevia precipitation and dryall-out and become immobilized in terrestrial soils and
lake sediments (ApplebR001). Thé'%Ph that formed from atmospheriderived??Rn is
Of raaATASR #H%oédeyadzZll2 NI SR

In contrasE & & dzI2PtIH MilioS-dmosphericsourced?’°Pb,producedat a constant
rate from?#®Rathat has decayed fror¥8U found within lithogenic material deposited in a lake
(Appleby and Oldfield, 1978ppleby, 2001). Supported®Pb can be determined by using the
weighted mean of'“Biand?*Pbactivity. Seiment ina sealedcontainer will give rise té&*?Rn
from ??5Ra decaynd, after about five???Rn half lives (~3 weekgf’Rnandits shortlived decay

products ¢*Pb and?**Bi) will be in equilibrium with their supply from the-situ decay of the

15



226Ra. AgPb anc?*“Bi have very short half lives, the activibat is measured can only be from

that created within the sample

Astotal 21%Pb activity measured by gamma rayespometry will be the sum of both
unsupported andsupported?9Pb, theunsupported?'®Pb activity is equal ttotal 2:®Pbactivity
minus?2®Ra activity which is equivalent to support&@Pbactivity (Appleby and Oldfield, 1978;
Appleby, 2001)3nce unsupported%Pb is not replenished in a sediment profile,atgivity
decreases with time since deposition, at a Héf rate of 22.26 years. The distribution of
unsupported?'°Pb activity with respet to sediment depth measured in terms of cumulative dry
mass (g cr) can therefore be used to infer sediment age. When the measured ¥t
activity is equal to the calculated supportééPbactivity, background®Pbactivity has been
reached and?%Phb-calculated ages can be directly determinauly abovethis depth (Appleby

and Oldfield, 1978).

A preliminarysuite of 0.5-cm intervalsspanning the length of the sediment ceneere
selectedfor radiometric analysiswith extraintervalsadded later acthosendepths to increase
the accuracy of the dating methodSubsamples of wet sediment frorhd sdectedintervals
were freezedried and ~4 g were compacted into pneeighed polgtyrenetubes to a height of
35 mm, capped with a siliconegem and 1 cc of epoxy resiandthen left for at leas3 weeks
to allowatmospheriederived unsupported?’Rn to decay before the measurement’Pb
activity. The samples were then analyzeddryOrtec ceaxial HPG®igital Gamma Ray

Spectrometerand neasurements of'°Pb,?1Bi, 21Ph, 2*?IAm and'3’Csactivity were recorded

16



For the core from WAB, 2ges ofstratigraphic profilesvere determined using the
Constant Rate of Supply (CRS) model baséd®h activityand accuracy was improved by
constraining the exce€3%b inventory using the Reference Date Methéggleby, 2001). An
independent reference date of 1968prresponding to when maximum nuclear fallout occurred
in the northern hemisphere (Appleby, 20GNd assumed to be identifidaly a peak if3’Cs
activity, was used to first determine the excé¥%b inventory between 1963 and 2019 (i.e.,
the date ofcoring). The remaining exce3$°Pb inventory below the 1963 depth horizon was
then calculated using Equations-36 from Appleby (2001). After constraining the total excess
210pp inventory using thiReference Dat&lethod, the CRS age model was appliddnea
sedimentation rate for the perioetween the surface of the core and the 1963 reference date
horizon was determinednd a linear extrapolation, which assumes a constant sedimentation
rate based on cumulative dry sediment mass, was apletdw the lowemost horizon of

excesg%Ph inventoryto estimate the chronology for the remainder of the core.

Due to high and variable sedimentation rates tivatonsistentlydiluted 21%Pb activities,
the chronology for the WAB sediment core was determined solely by constraining observed
peaksin ¥"Csand?*Am activityto the year 196324/Am is another isotope associated with
nuclearweapons testindallout and is known to be far less mobtlean 13’Cs, makingt a more
trustworthy fallout marker, yet it typicallgccurs in lower quantitiefAppleby et al., 1991A
mean sedimentation rate for thmtervalabovethis peak was then determined and a linear
extrapolation, which assumes a constant sedimentation rate based on cumulative dry sediment

mass was applied below this peak estimate the chronology for the remainder of the core
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2.4 LosOngnition (LOI)

Analysis by Ol wagperformed on the working sediment coré®m WAB 1 and WAB 2
to reveal stratigraphic variati@in the moisture, organic matter, carbonate, and carbonate
free mineral matter contentfollowing methods developed by Dean (1974) anadified by
Heiri et al. (2001). Subsamples of ~0.§ wet mass from each 0.5 cm sediment interval were
added to preweighed crucibles and dried in an oven at°@for 24 hours, then cooléd room
temperature in a desiccator for 2 hours and weighed to estimate the water content lost. The
crucibles were then heated in a muffle furnace at 3&0for 2 hours, coolei® room
temperaturein the desiccator for 2 hours and weighed again to estimate the loss ohiorga
matter content. The crucibles were then returned to the muffle furnace and heated t6d©50
for 2 hours, and again cooléd room temperaturein a desiccator for 2 hours bat they were
weighed to estimate the loss of carbonate content. Carbosfege mineral matter was
determinedasthe mass remaining in the crucibded is the mineral matter values reported
throughout this documentMineral mattercontentis commonly used to interpret the influence
of river floodwater into lakes where high mineral ttex content is indicative of periods of
strongerflood influence as rivefloodwaterstypicallydepositlarge amounts of mineraich
sediment [Lobo et al., 2001Gasiorowski and Hercman, 208plfe et al., 20062012 Lintern

et al., 2016; Oliva et al2016 Kay et al., 2019

2.5 XRayFluorescence (XRF)
Energydispersivex-ray fluorescence spectrometry (XRF) was performed on the oxbow

lake sediment cores tdetermine the trace elemental composition of the sediment. Elemental
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composition of the sediment can provide insight on the source of the sediment (Oldfield et al.,
1983; Sandgren and Snowball, 20B¥lander et al., 201Davies et al., 201Fvans et al.
2020;Kay et al., 2021Peti and Augustinus, 2022-or this research, the presence of
allochthonous elerants serve as an indicator for river floodwater entering the lakes as
inorganic detrital constituents are likely eroded by the Wabasca River andsilegan the

lakes during flood events. Methods for preparing samples followed those described by Gregory
et al. (2017). Subsamples of wet sediment from everyctnSnterval of theworkingsediment
coresfrom WAB 1 and WAB(Zable 21) werepacked sequetmlly into individual ~3 cc acrylic
Itrax Sequential Sample Reservoir vessels (1.5 xcln) within a labeledray. Subsamples

were ensured to be packed flush with the top of the vessels and seaurafyped during

transport to the analytical facilitytdMlcMaster University. Following procedweéeescribed in
Croudace et al. (2006), samples were readied for scanning and passed through the €ox Itrax
XRF core scanner. Preparation for scanning included a preliminary topographic scan of the
samples by the Cdirax-XRF core scanner. This scan established an accurate position for the
XRF detector where it would avoid collision with the sediment surface and ensure that the
detector-sample distanceemained constant. Once setup was complete, the Cox ItrdRF

core scanner analyzed the samples at a resolutiioh5 seconds/point at 15 mA and 30 kV

every 0.5mmor 2mm alongthe tray, using a M@nodeX-ray tube.

After analysis in the Cox Itr&RF core scanner, measurements corresponding to the
sediment sample were distinguished from measurements of the acrylic borders separating the

samplereservoirs by analyzing the series of data points. Using knowledge of the dimensions of
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the reservoirs, squential pointghat demonstrated a considerable decrease in the ratio of
coherent/incoherent backscatter and showadnajor decrease in Fe concentration were
identified as the acrylic bordeGfegory et al., 2007 The remaining points were assumed to be
measurements of the sediment samples. Using the identified location of the acrylic borders,
sediment data points were constrained to their respective-€hbsediment core intervals and
the mean value of the intervals was determined for each measured elerfibese mean

gl £ dzSax KSNBFFIESNI NEFSNNBR G2 a WwWStSYSyi
data analysis.

Principal component analysis (P@®&s used to assess relations among a multivariate
dataset of elements measured by XRF in the graphic profiles from WAB 1 and WABA2.
PCA was performed for each lake individually usomcentrationsof 20elements (Al, Ba, Br,
Ca, Cr, Cu, Fe, K, Mn, Ni, Rb, Sb, Si, Sr, Th, Ti, V, W, Znneaduhgd at each interval of the
sediment core. Elemeniacluded in the PCWere selected based on their expansive use and
known association with flood events and environmental changes in lakes and surrounding
catchments (Kylander et al., 2011; Aufgebauer et al., 2012; Kampf et al;,2a1i2s et al.,

2015; Chagu&soff et al., 2016; Evans et al., 2020; Kemp et al., 2020; Peti and Augustinus,

2022). Mineral matter and organic matter content were included as supplementary variables in

the PCA to assess their relations with 8edected edments. Element concentratior{eet
counts/15 seconds)mineral matter content and organic matter content were centered and

standardized. PCénalysesvere performedusingR version 3.5.3 (R Core Team, 2020).
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2.6 Grain Sizanalysis

Grain size analysis wgerformed on continuous 0-&m intervald§rom working
sediment cores from WAB 1 and WABI'able2-1) and served a a complementary methotb
reconstructpast variationin flood influence Subsamples okediment (~0.3.5 g wetmass)
were placednto test tubes and organic mattevas removedy submersing the samples3&o
sodium hypochlorite solution (household bleach) for 24 hours at room temperature (Mikutta et
al., 2005). The samples were then repeatedly aspirated and riwghdieionized water until
the bleach residues were removed and the pH of deionized water was reaghpulations and
subsequent rinsing proceeded once the sedimead settledto the bottom of thetube, which
could takeseveral days to weeks between aspirasoifhe samples were thelspersed in
0.1% sodium hexametaphosphatelution and passed throughHoriba Particd A950V2 Laser
Particle Size Analyzer to determine grain size distributions. Distributions werelis@ayed on
a surface plot (adapted from Beierle et al., 2002) arghnized by the UddeWentworth
grainsize classification (Wentworth, 1922)hegeonetric meanof the grainsizewas
calculatedfor each sampl@nd plotted onto the suface plot Grain size analyst&an beused for
sediments of flooeprone lakes to assess temporal variation in energy conditbansed by past
flood events (Wolfe et al2006). Typically, aimcrease in abundance of coarser grains is

associated with higher energynditionsduring flood events
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Chapter 3: Results

3.1 Radiometridating
The measured tota'%Pb activities in cores from WAB 2 &WwhAB 1 arelow (~46100

Bag/kg and only slightly above values of supporfé®Pb activities (~4®80 Bg/kg; represented
by 2?°Ra activity), with separation between the total and supported activities increasing slightly
near the top of the cores (Figureld. For WAB 2, supporteéd®Pb activityis estimated to be
reached at ~32 cm, where tot&’Pb activity declines dowoore to~54 Bg/kg and is close to
the estimated supported®Pb (~51 Bg/kg). For WAB 1, total and suppoff@eb activities
remain similar throughout the length of the core with the totélPb activity (~486 Bq/kg)
fluctuating just above the values of the qaupted 21%Pb activity (~4460 Bqg/kg). The low and
fluctuating total*!%Pb activities throughout both cores can be attributed to high and variable
sedimentation rates from frequent inpuf sediment conveyed by river floodwaters, which is
consistent with hgh mineral matter content (typically 883% of dry mass) (FiguBel).

Flooding increases the sedimentation rate and dilutes the atmospheric flux of unsupported
210pp activity, which complicates generation of a chronology based solélRimdating
(AppEby et al., 1991)3"Cs activity profiles were therefore used to support chronology

development

For the core from WAB, the initital rise int3’Cs activity at 30 cm is interpretéd be
associated with the expected onset of glob#ihospheric falloutdllowing early thermonuclear
bombdetonation that began ilNovember 1952, while théirst smallpeak in**"Cs at 27 cm is
interpretedto represent the peak of abovground nuclear weapons testing in 1963 (Figurg; 3

Appleby, 2001). Values fét*Am activity were belovdetection limit throughout the sediment
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Figure 31. Graphs showing results for radiometric dating and sedino@mposition by los®n-
ignition analysis for cores from WAB 2 (top row) and WAB 1 (bottom row). From left to rig
the graphs show 1) radiometric activity profil@3’Cs21%Pb,??%Ra and*'Am), 2) agalepth
relations (includindpoth CRS®stimated (closed circle) and GR8'3’Csextrapolated(open
circle) values, wher@rror bars = +2 SD; star indiea the 1963'3'Cs peak), 3) organic matter
content (OM) profiles and 4) carbonateee mingal matter (MM) content profiles.
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coreand thus not available to suppadentification ofthe 13’Cs peakThe CR8&odel
incorporatingthe ReferenceDate Method, where the chonology is constrained based on the
137Cs peak (Appleby, 2001), was used to generate a chronology for WAB 2. Below the depth
where background'®Pb activity was reached (32 cm), the atgpth relation for WAB 2 was
extrapolated assuming constant rate of sedimentation based on cumulative dry mass. This
resulted in a basal date of ~1765 for the 86.5 cm long WAB 2 sedimenFaoré/AB 1a
chronology was determinesolelybased on thé?’Cs activity peaklhis method was performed
becaue of insufficient statisticabeparation between supported and tot&l°Pbactivitieswhich
inhibits the ability todetermine unsupported'%Pbactivityand a CR8°Ph-basedchronology
(Binford, 1990) An observedpeak inactivity of'3’'Cs and*'Am (one measurement was above
the detection limit)occurs lower in the stratigraphic reco(d6.5 cm) compared to at WAB 2
and isinterpretedto represent the peak of abovground nuclear weapon testing in 1963
(Figure 31; Appleby, 2001). Th&ggests a higher sedimentation rate foetbore from WAB 1
compared to WAB .2ZThe high sedimentation rate is supported by the consistently high mineral
matter content (typically 8®1%) throughout the core, and the visiblaoadflood pathways
betweenthe Wabasca Rivemdthe northern arm of WAB 1 (Figure2. Linear extrapolation
from the 13’Cs peakassuming a constant sedimentation rate based on cumulative dry,mass
resulted in a basalate of ~1937 for the 64.5 cm long WAB 1 sediment core
3.2 PmcipalComponentAnalysifPCApPf the XRF data

For both oxbow lakesPCA®f the trace element concentrations capture similar
amounts of variation, including along the first two axes (WAB 2: PC1 = 42.7%, PC2 = 16.1%,

Total = 58.8%; WAB 1. PC1 = 41.1%, PC2 = 19.6%, Total = 60.végtoaadf the element
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concentrationgevealconsistent associations with the first two axes (Figu).3Tte
consistency betweethe PCAordinationssuggests that similar processesve influenced the
associations amonigace elemensat both lakesConcentrations of msttrace elements are
strongly associated with PCasare vectors for mineral matterand organic matter content
Elementghat are positivelycorrelated withPC1 in both lakes (primari®yf, Ba, Cr, K, RDb, Si, Sr,
Ti, V, Zpare positively correlated withhie vector for carbonatdree mineral matter content
and theyhave beerusedelsewhereto identify flooddepositsandallochthonousnput in
sediment cores (synthesized in Davies et al., 2(Hd&) example, Metcalfe et al. (2010)
successfully used Ti to tta changes in runoff conditions and suggest temporal changes in
climate, while Kampf et al. (2012) found &hd the metals it was strongly correlated w{isi, K
and Ti)to be a representative proxy for detrital mattedl, Si, K, Hlong withRb were also
used in studies by Kylander et al. (2011), Aufgebauer et al. (20hayuéGoffet al. (2016),
Evans et al. (2020and Peti and Augustinus (2022) to indicate detritgut to lake sedimentTi
is arguedo be the most widely used element in XB&sedlake sediment studies as it is an
unambiguous indicator of allochthonous inputs (Cohen, 20BB} strongly associated with
PC1 but in the oppositgeftward) direction, near thepassivevector fororganic mattercontent
Brhas beerusedin previouslake sedimenXRF analysess an indicatoof autochthonous
organic material (Fedotov et al., 20X2haguéGoffet al., 201§. Overall, PCis inferredto
capture variation in influence oVabasca River floadaterswith positive values indicating
periods of increasedeposition of allochthonous sedimedte toa strongerinfluence of

floodwatersand was employed in the stratigraphic analysis preseiidw.
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Figure 32. Principal component analysis ordination diagrams showing variation in
concentrations of 20 tracelements in lake sediment core samples from WAB 2 (top
WAB 1 (bottom), as determined from analysis by XRF. Saoples for the individual
sediment core samples are shown by grey dots, the 20 elements (active vectors) a
shown by black arrows, and mineral matter (MM) and organic matter (OM) content,
added as passive variables, are shown by grey dashed arrows
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Elenents strongly correlated witPC2 irthe cores fromboth WAB 2 and WAB 1 include
W, an element not typically associated with allochthonous materials (Meijer et al., 1998), as
well as Fe and to a lesser degree Mn. Both Fe and Mn can be indicative ofl dgbritebut
their concentrations are also strongly influencedrbgoxconditions in lake systems
(Haberzettl et al., 2007; Cuven et al., 2011; Kylander et al., 2011; Cajlét al., 2016;
Evans et al., 2020; Peti and Augustinus, 2022he cores from WAB 1 and WAB 2, redox
conditionslikelyregulate the stratigraphic variations in concentrations of Fe and Mn because
they align less strongly with the detrital elements along PC1 and are more strongly correlated
with PC2Zr is also strogly correlated with PC2 andcreases in Zr concentration haleen
inferred toindicatea shift tocoarse grainedsediment(Cuven et al., 2010However,
stratigraphic profiles oZrconcentrationcan bevariablein intervalsconsisting otoarse
grained sedimentandwill sometimesbhe negatively correlated with concentrationsfand K

(Cuven et a) 2010)

3.3 Comparison between Wabasca River discharge and stratigraphic variation in mineral matter
content and PCA Axis 1 scat¥/AB 2
The maximunsingledayspring dischargeecord for theLower Wabasca River was

compared to stratigraphic variations he primarymethods used to reconstruct flood
influence,mineral matter content and trace element PC1 scoetxbow lake WAB 2 (Figure
3-3). Whencomparing the recordgpeaksof similar relative magnitudevere consideredo
correspondif the timing ofthe stratigraphc eventdiffered from the timing of the discharge
record eventby no greater than the standard deviation of thstimated date in the

stratigraphic record (Figure-B). Knownyears of major icgam flood events at the PAQ972,
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Figure 33. Graphs showing associations between maximum sidgjespring discharge of the
Lower Wabasca River and stratigraphic variation in mineral matter content and PCA axis
scores (based on trace element concentwas) at oxbow lake WAB 2. Left panel shows anr
singleday maximum discharge a0 F2NJ G KS 2 6l a0l wAg@SN
WAGSNI G | AJKgl & b2d yyQ o0FA{f SR OANDES
hydrometric stations (oen circles, dashed line) during thengek period when icgam floods
typically occur at the PAD (April-B4ay 14). Middle panel shows stratigraphic variation duri
the past ~60 years in mineral matter (MM) content (%) at oxbow lake WAB 2. The right p
shows stratigraphic variation in PC1 scores of the elemental concentration data in the se
core from WAB 2. Black and red arrows are used to correlate matching peaks among the
data sets and may deviate from horizontal due to uncertaintiesdoraetric dating of the
sediment core. The red arrows specifically indicate known years of majanicéood events
at the PAD (1972, 1974, 1996, 1997, 2@rawse and Lalonde, 1996; Prowse and Conly, 1
2002; Wolfe et al., 2006; Timoney, 2009; Be$a2019; Beltaos and Peters, 2020). Black ar
further identify two other matching peaks in the data.
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1974, 1996, 1997, 2007; Prowse and Lalold®86; Prowse and Conly, 199802 Wolfe et al.,
2006; Timoney2009; Beltaos, 2019; Beltaos and Peters, 2020) correspond with peaks in the
Wabasca River dischargecord andalign wellwith several peak values in the stratigraphic
records at WAB 2 (red dashed lineg-igure 33). Visible peak values of mineral matter content
and PC1 scores are considered indicative of epsiodes of dtomthnfluence ence river
floodwatersdeposit inorganic sediment comprised of terrigenous elements that plot positively
along PCINotably,the highestpeak value in the Wabasca River diggearecord corresponds
with 1974,a yearwhenone of the largest recorded igam flood eventoccurredat the PAD
(Prowse and Conly, 1998)his events captured welby the mineral mattercontert recordat
WAB 2asit correspondgo the maximum mineral matter content during this portion of the
stratigraphic recordAlso captured in the WAB 2 mineral matter content and PC1 scores
records isa lack ofsubstantial peakduring theinterval of low maximum discharge for the
Wabasca River after 1974 and during the 19&0d early 1990¢&Figure 33), which also
corresponds with a intervalwithout substantial icgam flooding at the PADRrowse and

Conly, 1998; Wolfe et al., 2006; Timoney, 20&me peaks in maximursingledaydischarge
corresponded well with peaks in mineral matter content ofiseeht at WAB 2 but were not
representedby peaks in PC1 scoresl9931996 ~2013. Also, highmineral matter content and
PC1 scores in the WAB 2 core did not always correspond with high masimgieday

discharge in the Wabasca River rec(gd).,~20022003, ~2009~2012) Qearly other
hydrological processes are @iy based on these discrepangibst correspondencef peaks

in stratigraphic values of mineral matter content and PC1 sowmrésseveralknown majorice-

jamflood eventsandwith intervals oflow maxmumsingledaydischarge provideonfidence in
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the ability ofthese variablerom the WAB2 sediment core to reconstruct past variation in
WabascaRiverflood influence during the spring fresheinlike WAB 2the mineral matter
content and PC&corerecords fromWAB 1 do not appedo be sufficientlysensitive to

variations inWabasca Rivdtood influenceat this temporal scaléseeAppendix;FigureB-1).

3.4 Stratigraphic variation in mineral matter content, PCA Axis 1 scores and grain siZelfor the
stratigraphic record at WAB 2
Stratigraphiovariations inmineral matter content, PC1 scorbased on the trace

element concentrationsand grain sizeélemonstrate visually robust correspondence throughout
most of the record for WAB 2 (Figuret® Temporal patterns of variatioare used to designate
four zones that capture distinct intervals stfonger and weakeflood influence Zone 1 (~1765
to 1825) is characterized by relatively high mineral matter content (88.2%; mean =

90.23%) and high@L scores-0.8-7.7; mean = 3.28). Mediumsilt, which represents at most 6%,
is the most common grain size category during Zone 1, and the geometric mean reaches its
highestvalue of the entiraecord (15.3um). Some divergence between values for mineral
matter content and PC1 scores occurs during the ~1790s and ~X81€sall, Zone 1 is
interpretedto reflect a period of relatively strong flood influence, especially during ~I'B20
when allthree variables reacpeak valuesZone2 (~1&5to 1880) ischaracterized by some of
the lowest mineral mattecontent of the entire record (83:89.8%; mean = 87.25%) and low
PC1 values4.4-4.8; mean =0.06). In this zone, very fine silt, which represents at most 8%, is
the most common grain sizategory, but medium silt becors¢he most prevalengrain size in
the ~1860s, as is captured by a peak in geometric mean grairssaedivergence between

values for mineral matter content and PC1 scores occurs during the ~1850s and.~1860s
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Figure 34. The left panel shows stratigraphic profiles of mineral matter (MM) conte
(%, black linpand PC1 scores based on elemental concentrations determined by
analysis using XRF (grey )ifer the sediment core from WAB The right panel displa
stratigraphic variation in sediment grain size. The vertical white dotted lines indica
separation between UddeklVentworth grain size categories: A = clay, B = very fine
C =fine silt, D = medium silt, E = coarse siltyéry fine sand, G = fine sand, H =
medium sand, and | = coarse sand. The pink line represents the geometric mean
grain size dataum). Stratigraphic variation in these identified metrics were used tc
delineate four distinctive zones differinginfluence of river floodwaters, as illustrate
by the horizontal dashed red lines and describethatext.
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Overall] Zone 2 isnterpreted as an interval of relatively wedlkod influence. Zone 3 (~88to
1930) is characterized by an increase in mineral matter content (88.8%; mean = 89.70%)
and PC1 scores2(0-5.1; mean = 2.34) that attain some of their highest values in the core. A
substantial shift in the grain size composition also occurs irethig,and the geometric mean
declines to its lowestalues (~1.fum) and claysized grains, which represent at most 8%,
becomes the rastcommon grairsize categorySome divergence between values for mineral
matter content and PC1 scores occurs during the ~$9Bfe shift to greater abundance of

finer grained sediment is interpretetd reflect a period of weaker flood influence, however
high mineral matter content and high PC1 scores suggests a period of stronger flood influence.
This apparent contradiction mde due tofrequent icejam floodingat a timewhen the ice

jams were located farther downstream and lower energy flooding occurred at WHB
influencing the grain size recardone 4 (~180to 2019) is characterized by declining mineral
matter contert (85.289.6%; mean = 87.25%) and PC1 sceBe6-0.1; mean =2.66), which

reach the lowest sustained valuestb€ record. In this zone, the most prevalent grain sizes are
clay and medium silt, with the geometric mean values varying between these &io gjze
categories (2.49.5um). Some divergencbetween values for mineral matter content and PC1
scores occurs during the ~1940s and ~19@08rall, data for Zone 4 are interpretéul reflect

a period of relatively weak flood influence

3.5 Stratiglaphic variation in mineral matter content, PCA Axis 1 scores and grain size for the full
stratigraphicrecordat WABL1

Stratigraphiovariations inmineral matter content, PCdcoresbased on the trace

element concentrationsand grain size demofrsite visibly strong correspondence throughout
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most of the record at WAB 1, which captures a considerably shorter record than the core from
WAB 2 (Figure-8). Temporal patterns of variation ithe records are used to designate two
zones thatboth captureintervals of strondlood influence but display differences in variability
of values within each zone. Zone 1 (~1937199) is characterized by stable and high mineral
matter content (87.891.1%; mean = 90.21%) and PC1 sco#8-8.8 mean = 0.92), although
the latter are lower during the 1940Some divergence between values for mineral matter
content and PC1 scores occurs during ~19883.In this zone, medium silt, which represents
at most7%, is the mostommon grain size categor§rain size variatioreveals some
discrepancies from the overall trends in mineral mattentent and PC1 scores during ~1949
1952.0verall, Zone 1 is interpretdd reflect a period of relatively consistent asttong flood
influence. Zone 2 (~199%02019) is characterized by high, but more variable, mineral matter
content (68.991.3%; mean = 87.31%) and PC1 scoel&6(3.9; mean =1.28), and both
variables demonstrate a sharp decline during the past fewsyeame divergence between
values for mineal matter content and PC1 scores occurs from ~32@00.In this zone, the
grain size composition demonstrates a sudden decline in abundance of medium silt and
variability increases markedly, ranging from clay to coarse silt. The geometric mean shows a
decreasing trend through this zone with values fallingdgrgvithin the clay size category.
Grain size variation reveals some discrepancies from the overall trends in mineral matter
content and PC1 scores during ~19995.0verall, Zone 2 is interpretdd reflect a period of
strong but variable flood influencd&he abrupt declines in mineral matter content and PC1
scores reflective oftrace element concentrationsluring the most recent ~3 years are likely

due to dilution by organic matter that has not yet fully decayed, thus the trends may not be
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Figure 35. The left panel shows stratigraphic profiles of mineral matter (MM) content (%
black line) and PC1 scoregsed on elemental concentrations determined by analysis us
XRHKgrey line) for the sediment core from WAB 1. The right panel displays stratigraphic
variation in sediment grain size. The vertical white dotted lines indicate separation bety
Wentworth grain size categories: A = clay, B = very fine silt, C = fine silt, D = medium s
coarse silt, F = very fine sand, G = fine sand, H = medium sand, and | = coarse sand. "
line represents the geometric mean of the grain size data)( Stratigaphic variation in

these identified metrics were used to delineate two distinctive zones of differing influen
river floodwaters, as illustrated by the horizontal dashed red line and described in the t
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indicative of asharp decline in flood infence.Geometric mean grain size attains two markedly
high peaks in the 1970s and one in &erly 1990s which may be attributed high Wabasca
River discharge contributing to known i@m flood events at the PAD in 1972, 1974, 1804

1997.
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Chapter4: Discussion

Insufficient longterm hydrometric data to address controversy over the effects of Peace
Riverflow regulation versus climate on the decline in-jeen flooding at the PAD motivated this
investigation of past variation in spring floodluence at theLower Wabasca River, one of the
largest unregulated tributaries of the Peace River. The WalRis@a contributes discharge
that iscritical for the generation of downstream igam floods that recharge the floodplain
landscape of the PAProwse and Lalonde, 1996; Prowse and Conly, 1998; Lamontagne et al.,
2021).Thus deciphering the longerm influence of the Wabasca River from paleolimnological
reconstructiors of past variation in flood influence during spring at flgm@ne oxbow lake
adjacent to theLower Wabasca River offers a critically missing perspective to adiffisss
controversy.The resulting ~25@ear record of past variation in Wabasca River flood influence
fosters enhancedinderstanding of @&trong role for climate othe icejam flood regime of the
Peace River at theAD Below | discusshe effectiveness oftratigraphicmeasurements of
mineral matter contenttrace elementoncentrationsand grain sizdistributionson sediment
cores from oxbow laket® reconstructa record of floodnfluence from the Wabasca Riveér
also discuss he differences inake-specificfeaturesand icejam locationscaninfluencethese
measurement@and subsequent interpretation of the datdhen,| comparethe reconstructed
record of Wabasca River flood influenaetainedfrom WAB 2o stratigraphic recordsf Peace
River flood influence developed from two oxbow lakes previoabtpinedin the PAD (Wolfe et

al., 2006).
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4.1 The effectiveness of multipfgoxies irreconstructing past variation dfood influence and
differing sensitivity of the Wabasca River oxbow lakes to flooding

Paleolimnologicaleconstructionsof variation in flood influence at two oxbow lakes
adjacent b the Wabasca Riveelied on three welestablished sediment core analyses: 1) LOI
to determine content omineral matter(carbonatefree), 2) XRF to determine concentrations
of trace elements, and 3jrainsize distribution. Measurement of mineral matteontent by LOI
is effective in reconstructing past variation in flood influence because river floodwaters deliver
mineratrich suspended sediment to lakes (Lobo et al., 2001; Gasiorowski and Hercman, 2005;
Wolfe et al., 2006, 2012; Lintern et al., 2016iy®et al., 2016; Kay et al., 2019). Measurement
2T O2yOSYyuUNIGA2ya 2F (NI OS St SYAYBALr K USRI yi
Sr, Ti, V, Zn) by XRF is also useful to reconstruct past variation in flood influence because the
elementsaretypically abundant within the mineralch sediment suspended ,iand deposited
by, river floodwaters(Cohen, 2003; Metcalfe et al., 2010; Kylander et al., 2011, Aufgebauer et
al., 2012; Kampf et al., 2012; Davies et al., 2015; Ch&gfiet al., 206; Evans et al., 2020;
Peti and Augustinus, 2022). Indeedge of PCA identified strong positive correlations between
concentrations otrustal trace elemergtand mineraimatter contentin sediment profiles from
the two oxbow lakes adjacent to the Wabad®@er, which was captured along the first PCA
axis. Other studieBave also analyzed the same parameters in lake sediment cores using PCA
and have found similar results, where concentrationaltchthonouselements and mineral
matter are strongly and positively correlatatbng the first PCA axis.g., Giralt et g, 2011;
Wilson et al., 2014; KabotBahr et al., 2019; Peti and Augustinus, 20ZRese results support

rationale for interpreting stratigraphic variation of PC1 scores as indicative ofaaation in
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flood influence. Lastly, quantification of grain sistribution alsoprovides useful information
on pastvariation offlood influence, with a distinct ability to infer past variation in energy of

floodwaters (Sly, 1978eller and Last, 1990; Saarinen and Petterson, 2001; Wolfe et al., 2006)

In the straigraphic profiles generated for WAB 2 and WAB 1, mineral matter content
andPC1 scores dface element concentrations covariedith grain size distributions largely
displaying correspondencehilst also providing unique variationSonsequently, mineral
matter content and PC1 scores of trace element concentrations were mainly used for
paleohydrological reconstruction and establishmhef stratigraphic zones that distinguish
intervals of stronger and weaker floadfluence at the locations of the oxbowkies. At WAB 2,
four zones of rarked variation in flood influence were discerned during the past ~250 years.
Zonel (~17651825) and Zone 3 (~88-1930) were interpreted as intervals when flood
influence was relatively strong, whereas Zone-28251830) and Zone 4 (~13)-2019) were
interpreted as intervals when floodfluence was weadr. At WAB 1there was no interval of
weak floodinfluence; rathetthis location hagsemained strongly influenced by river floodwaters
throughout the entire 80-yearperiod captured by the sediment coréds such,wo zones were
identified based on differing temporal variability of flood influence. Zone 1 (~1980) was
interpreted as an interval consisting of relatively stadtal strong flood influence, wheas
Zone 2 (~199-2019) was interpreted as an interval consisting of strong but more variable flood

influence.

Marked differences between the paleohydrological records obtained from the two-river

proximal oxbow lakes reveal that lakpecificfeatures at WAB 1 and WAB 2 affettte signals
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of flood influence captured by the sediment recor@airing the period from ~193@resent,
high mineral matter content and PC1 scores (Figubg, &nd rapid sedimentation (Figurel3
indicatethat WAB 1 has remained hilytflood-prone, which is in contrast withrariables that
indicateweaker flood influencat WAB 2 during thiperiod. This contrasts likely a
consequence ofontinuous andstrong connectivity between the river and WAB 1, potentially
due to a connectingl@annel orsill threshold that is readily overspilled byer floodwaters
duringmoderate to high discharge events on the Wabasca River. WAd/ also be located
close to a location where igams frequently fornon the Wabasca Rivend raise the river
stageproximalto WAB 1. Due tapparentlower sensitivityof WAB 1 to detect temporal
variation in the strength of Wabasca River flood influence, the record from WARIie
upon for assessment of temporal variation in high spdisgharge events on the Wabasca

River andts relations with flood regimes at the PAD.

Paleolimnologicalmalyses of th&VAB 2sediment core demonstrated that this oxbow
lake provides an informative record of tempovxariation in influence of Wabasca Biv
floodwaters whichmaybe attributed to at least three characteristics of this lake. Firstly, WAB 2
is located near a bend in the river (Figur8)2vhereice-jamsare likely to form andlirectriver
floodwaters into the basinSecondlyWAB 2appears 6 havea sill threshold that iexceeded
only during highspring dischargevents ofthe Wabasca River. This observation is evidenced by
stratigraphic variation in mineral matter content and PC1 scores at WAB 2 since 1964, which
correspond well with the reord of maximunsingledayspring dischargef the Wabasca River

during the spring freshdtFigure3-3). Peaks in theseecords closely align with known years of
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major icejam flood events at the PAD (Figur&BThirdly, although gbow lakes possaes
challenging sedimentary environments for paleolimnological studies due to high rates of
variable sediment influx associated with episodic rifl@eod events, WAB 2 ftunately had a
sediment core record that could be dated witbnfidence by constraininidgpe CRS model based

on the2%Pb activity profile to a peak #’Cs activityusing the Reference Date Method

Correspondence between stratigraphic variation in mihenatter content and PC1
scoresat WAB 2 and the hydrometric record of maximsimgledayspring discharge for the
Wabasca River providesnfidence that paleohydrologiced¢cords from WAB 2 reflect past
variation in influence of Wabasca River floodwatgusing thepast ~250 years. However,
during two brief intervals (~2062003, ~20022012), variations in both mineral matter content
and PC1 scores did not compare well with the maxinsimgleday spring discharge record for
the Wabasca River. Such discrepancies may occusijme years, icgams formon the
Wabasca Rivarear enough to WAB 2 to cause flooding at WAB 2 but river flow was not high
enough at the hydrometric station to record a madkpeak in spring discharge. Additional
intervals where PC1 scores of the trace element concentrations did not covary with the
hydrometric record suggest that mineral matter content is the more reliable reflection of
variation in maximum singlday springdischarge of the Wabasca River than the PC1 scores. For
example, spring discharge peaks recorded at the gauging station on the Wabasca River in 1996
and 1997when major icggam flood events are known to have occurred at the PAD, and in
2013,appear to corespond with a rise of mineral matter content agdometric mean of the

grain size datdut with little change in PC1 scores (Figut@, 34). Inconsistencies between
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the mineral matter content and PC1 scores recamusybe due toinfluence of some elemesn

that are weakly correlated with PCA agi¢e.g., Ni, Sb, Zr, Ca, Cu, W, Mn; Figtite 3

Information about thdocation of icejam formation during periods of strong flood
influence (i.e., Zone 1 and Zone 3) carspeculated orby comparing grain sszdistribution to
mineral matter content and PC1 scores. Zone 1, a period with high mineral matter content, high
PC1 scores, and relatively coarser grained sediment (Figdiren3ay indicate icgams formed
relatively close to WAB 2, allowing high eneflgpdwaters to deliver coarser grained sediment
to the lake. In contrast, Zone 3, a period with high mineral matter content and PC1 scores but
lower abundance of coarser grained sediment and higher abundance of clay sized sediment
(Figure 34), may indicag icejams formed at a greater distance from WAB 2, resulting in
dissipation of flow energy and deposition of coarser grained sediment before the floodwaters
entered WAB 2Theweightof evidence basedn PC1 scores derived from numerous XRF
elements and mineral matter content supports interpretation timaore distantice-jam flood
locationsmay beresponsible for the high proportion of clajzed sediment during a floed
prone period.Nonethelesssedimentdion in floodplain lakess complex, andedimentsources
anddepositional processdseyond those mentioned in this scenario are possilsieconclusion,
while grain size analysis can be used to track past variation inwited energyand spring
dischar@, the pdential influence of icgam location on grain size variatieupports its usas a

supporting metric to mineral matter and trace elemesancentrations
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4.2 Comparison of temporal shifts in spilogd influence at the Wabasca watershed and Peace
River at the PADferred from oxbow lake sediniarores
If climatic conditions are driving &influenceof the Wabasca Rivaass a¥ i NA 33 S NJ

0NAOdzi F NBE Q T ganJflobds Wiithe BAD 2then é@Hererit ©rSporal patterns of
variation in river flood influence should be apparent between flpodne lakes adjacent to the
Wabasca and Peacwers. Indeed, this is observed when corripg the timing of four zones of
stronger and weaker flood influence among stratigraphic profiles of mineral matter content and
PC1 scores at WAB 2, and stratigraphic profiles of magnetic susceptibility from oxbow lakes PAD
15 and PAD 54 in the northern &esector of the PAD, ~350 km downstream of where the
Wabasca River drains into the Peace River (Watléd., 2006; Figure-4). The zones of stronger
flood influence that were identified at WAB 2, Zone 1 (late 17€ty 1800s) and Zone 3 (~late
1800searly 1900s), align well with intervals of relatively high magnetic susceptibility at the PAD
oxbow lakes, noting that the shorter PAD 54 record does not extend into Zone 1. In addition,
the two zones of weaker flood influence that were identified at WAE&ne 2 (~mid800s)

and Zone 4 (~1936nwards), align well with periods of lower magnetic susceptibility at both
PAD oxbow lake®lotably, d three oxbow lakes at the PAD and Wabasesershed

demonstrate a trend of declining influence rofer floodwaters since at least ~193feceding

the onset of Peace River flow regulation by the W.A.C. Bennett Dam by almost four decades

Among the oxbow lake paleohydrological records, some ndmmrepancies in
correspondence are observed and can likely be accounted for by chronological uncertainties,
differences in lake sill elevatipand temporally shifting locations of ig@m formation. The

timing of zone boundaries amortige three oxbow la& records are offset by at most ten years
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Figure 41. Comparison of stratigraphic profiles of mineral mattstv) content (%, black line’
and PC1 scores (grey lirsg)oxbow lake WAB 2 adjacent to the Wabasca River (presented
Figure 34) to paleoflood records based on measurements of magnetic susceptibilityy&are
running average) at oxbow lakes PAD 15 and PAD 54 in the-Rtéatsasca Delta (Wolfe et ¢
2006). Horizontal red dashed lines correldke zone boundariesdentified at WAB 2 with

similar intervals of inferred flood influence based on the records at PAD 15 and PRE&x54.
arrows convey a declining trend in flood influence since ~1930 observditiatese lakes.
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(Figure 41), which is likely the product ehronologicalincertainties resulting fromrariable
sedimentation thais characteristic of oxbow lakesibjeced to variations in river flood
influence Wolfe et al., 200% Othercauses of slight temporal inconsistencies in the
stratigraphic records are differences in sill elevatiomkich could result in spring floodwaters
surpassing the sill threshold amdtering one lake but not enteringother lakes with slightly
higher sill elevations. This phenomen@sulted in a lower frequency of river flooding at PAD
15 compared to PAD 54 because the forrhess a higher sill elevation (Wolfe et al., 200€so0,
locations of icgams can shift between years (Beltaos, 2018b). ddutd affect the magnitude
and duration of flooding received at one oxbow lake relative to another, and the associated
paleohydrobgical signal preserved in the sedimerAtthough these factors have potential to
generate slight differencesmongthe paleohydrological records, the ability to identify similar
zonal boundaries among the records suggests reconstructiomsesf/als ofriver flood

influence at these sites are robust.

Close correspondence among stratigraphic profiles for the three oxbow lakes provides
evidence thatduringthe past ~250 years, temporal variation in climatic conditions has
generated distinct zones of vang icejam flood influence at both theéower Wabasca River
and theLower Peace River adjacent to the PADd reinforces the key role of Wabasca River
spring discharge in generating i@ floodson the Lower Peace Riveat the PAD
Furthermore, other regional instrumental and paleoenvironmental evidence supports the
decadalscale intervals of varying flood influence. For example,deriod of inferred strong

flood influenceduringZone 3(~late 1800=arly 1900s)s consistentvith high precipitation and
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discharge in major rivers of the Canadian Prairies during ~1880 (Case and MacDonald,
1995;Sauchyn and Beaudoin, 1998atson and Luckmar2001, Case and MacDonald, 2003
At the PADuring the early 190Q$igherthan-average lbod frequencyis captured by
Traditional Knowledge antistorical recordg¢Timoney et al., 1997and treering and lake
sediment records reconstructed higiater levels at Lake Athabasca (Stockton and Fritts, 1973;
Wolfe et al., 2011)In addition weak flood influence during Zong-2mid-18009 coincides with
droughtand low river streamflovin the Canadian Prairig$homas, 1963Case and
MacDonald, 2003)and lowerthan-average flood frequency at the PADmoney et al., 1997)
Lasty, weak flood influence during Zone(4193Gonwardg coincides with declining flood
frequencycaptured byTraditional Knowledge andistorical recordg¢Timoney 2002) and water
level drawdown at several perched basins within the B#&red from paleohydblogical

reconstructiongWolfe et al., 2005, 2008a, 2012; Remmer et al., 2018).

4.3 Comparison of stratigraphic records from oxbow lakes alohgwee Wabasca and Peace
rivers during the past 100 years to assess the role of Peace River flow regulation by the W.A.C.
Bennett Dam on the flood regime at the PAD

The complete ~259earoxbow lakepaleohydrological recordsform onthe longterm

influenceof climate onspring discharge dhe Wabasca and Peaceers Closer examination of
the role of Peace River flow regulation on the-jam flood regime at the PA€an be achieved
by considemga preregulation period that is about equal in duration to the peosgulation
period (Beltaos, 2018ligure 42). In accordance with this recommendatiohtegulation of
Peace River flow by the W.A.C. Bennett Dam has reduced the frequency and maghittede
jam flood events at the PAD, then directional change to weaker river flood infliaribe

onset of regulation in 196@&ould beobservedin stratigraphic records from oxbow lakes at PAD
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15 and PAD 54ut not at WAB 2. However, if variation innaditic conditions drivesthe
frequency and magnitude of igam flood events at the PAD by regulating the influence of the
Wabasca River as a triggebutary, then stratigraphic records from all three oxbow lakes
should correspond closely both before asidceregulationof Peace River flolwy the W.A.C.

Bennett Dam

Comparison among the oxbow lake records since ~1920, and also the hydrometric
records of maximum singlgay spring discharge for the Wabasca River at Highway No. 88 and
the Peace River at PeaPoint, display corresponding approximately decadal shifts both prior
to and since regulation of Peace River flow by the W.A.C. Bennett Dam (F@uréhese
decadal shifts are approximated by the blue and orange arrows in FigRiferdvisual and
illustrative purposes to demonstrate correspondimgndsamong panels. As illustrated bye
blue arrows in Figure-2, the early portion of Zone 4 at WAB 2, PAD 15 and PAD 54 provides
evidence of declining flooihfluenceduring the ~1930s to 1940s followég an increase during
the ~1940s and 1950s. Similarly, after onset of regulation of Peace River flow, all three records
reveal a decline in flooohfluence after the major icgam flood event in 1974 until the next
major icejam flood events in 1996 and 29, asndicated by the orange arrows FPanels AC of
Figure 42. This correspondsell with an interval of low maximum singtiy spring discharge
at the two hydrometric stations between 1974 and 1996 without known majcjaoeflood
events at the PACPfowse and Conly, 1998; Wolfe et al., 2006; Timoney, QT2 195-199%
interval closely followed the onseff river regulation in 1968 and has been used as evidence

that the W.A.C. Bennett Dam causeiuction of icejam floods at the PAD and, byference,
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Figure 42. Comparison of stratigraphic records from oxbow lakes alonddiesr Wabasca

and Peace rivers during the past 100 years to assess the role of Peace River flow regt
by the W.A.C. Bennett Dam on tlieod regime at the PAD. The stratigraphic records inc
profiles of mineral matter contentblack lineland PC1 scordgrey line)at oxbowlake WAB
adjacent to theLower Wabasca River (A), and profiles of magnetic susceptibilityydiae
running average grey liney and C/N ratiogblack linesat oxbow lakes PAD 15 (B) and PA
54 (C) along theower Peace River at the Peagthabasca Delta (Wolfe et al., 2006). C/N
ratios are included because they are relatively unaffected by confounding influemiseng
water content and declining sediment compaction in the upper sediments, factors whic
affect the magnetic susceptibility measurements. Téeords from the three oxbows have
varying temporal resolution, with the coarsest resolution at WAB 2thadinest resolution
at PAD 54. Horizontal red dashed lines correlate the beginning of Zemedgall three
oxbow lakes andlbe arrows indicateorresponding river floothfluence trends prior to
W.A.C. Bennett Dam regulatiomcknowledging minor datgnuncertaintiesGrapls DE show
maximum singleday discharge (fs) from April 24¢ May 14.GraphD shows the record at
GKS W2 6FaolF wAGSNI IO | AJKgl& b2d yyQ
hydrometric stations (dashed line). Graph Bwh the record at the Peace Point hydrome:
station on the Peace River. For all five records, yellow stars indicate the 1998and 1997
major icejam flood events at the PAD awdange arrows reveal the miti970s to early
1990s interval without subantialice-jam flooding at the PAOP(owse and Conly, 1998;
Wolfe et al., 2006; Timoney, 2021).
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Beltaos,201839. However, common decadatale variation spanning frobrefore installationof

the W.A.C. Bennett Dam to after dasperationat both the unregulated Wabasca River and the
regulated Peace River idenéi§climateas the main driver of icgam floodfrequencyat the

PAD Consistent with this conclusion iglacline insnowpack degt and rise in winter

temperature in the midl970s acrosmuch of the Peace Riveratershed, including the

Wabasca and Smoky river basiassociated witta change in atmospheric circulation patterns

(Graham et al., 1994, Keller, 1995, 1997; Moore and MdKgr1996; Lamontagne et al., 2021).
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Chapter 5: ConclusiorRecommendationsind Implications
5.1 Keyindings
Usingmulti-proxy paleolimnological reconstructions at an oxbow lake adjacent to the

unregulatedWabasca RiveiVAB 2) this researctaimedto improveunderstanding of the
temporal variation innfluence of spring dischargeom the Wabasc&iverwatershed orthe
icejamflood regime at the PADThis enable@valuaton ofthe relative roles of climate and
regulation of Peace River fldwy the W.A.C. Bennett Daam the decline of icgam flood
influence and perched lake drawdown at the PdDingrecent decadesSince the 196Qsvhen
Wabasca River hydrometric records begdere isstrong correspondence amorpgaks in
maximumsingledayspringdischargestratigraphic changes imineral mattercontentand PC1
scores otrace elementconcentrationan sediment atWAB 2 andyears of known major ice
jam flood events at the PADhis coherencerovidesconfidence thakey paleohydrological
variables measureth the WAB 2~250yr sedimentrecordcapture signals a®ciated with
temporalvariation inmaximumsingledayspring discharge of the Wabasca Rivdre
paleohydrological records &/AB 2 andwo previously studieaxbow lakegPAD 15, PAD 54
Wolfe et al., 200pblocated ~350iver-km downstreamat the PADdistinguishfour similar zones
of inferred flood influenceThisfinding suggestthat climate hadongexerted a dominant
influence onice-jamflood regimes of the Wabasca and Peaers.Furthermore
paleohydrologicalecordsrevealed comparabldecadalscale variation imnferredflood
influence at the three oxbow lakdmth before(since ~1920andafter regulationof Peace

Riverflow, providingadditional evidencéhat climaticvariation is the main driver of change to
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ice-jam flood regimes at the PA&hd that the Wabasca Riveontinues to bean important

trigger tributary for icejam floods at the PAD

5.2Recommendations
Paleohydrologicahterpretations ofstratigraphic variation ivariablesmeasured in

sediment coredrom oxbow lakeselies onadequatecharacterizatiorof sediment delivered by
floodwaters and othe physiographyf the basin and surrounding landscag@.strengthen
characterization of sedimertelivered by floodwatergrace element signatures and gnesize
distributionscould be examined iVabasca Rivatverbank andsurface sediment sampte
These measurementsould increase confidence in identifying allochthonous elements and
sediment sourcedt could also be beneficial tampk suspended sediménn river
floodwatersat a range of distanceslong the flood pathway from th@&/abasca Rer to actively
flooding oxbow lakeduring an ice-jamflood eventto better inform interpretations of flood
influence from grairsize analysisMoreover, to strengthen characterization of the basin and
surrounding landscapghysiographysill elevation and distances between the Wabasca River
and the oxbow lakesould bemeasured.These measurementsould enhanceunderstanding
of the likelihood that river floodwaters will enter tHeasinand could thushelp rationalize
potential differences in flood influence reconstructions amandowlakesin awatershed (i.e.,
WAB 1 ad WAB 2)These recommendations are applicabdepotential future studiesaimed at
buildingon findings from this study aihe Wabasca watershetut also applicabléo
paleolimnological studies conducted at flopdone oxbowlakes elsewher&o improve

interpretation of sediment core records
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Additional paleohydrological studies conducted in the Wabasca watershed would be
helpful to corroborate the paledlood influence record at WAB 2. This could be accomplished
by obtainingand analyzingediment cores from additional oxbow lakes aldhg Wabasca
River.Alsq reconstruction ofpast variationin lake water balancat uplandlakes within the
Wabascavatershedto infer a record of climatelriven hydrological changsithout the
confoundinginfluenceof river floodvater inputsis currently beingconductedby fellowMSc
student, Hannah Thibaultt K A 6 | dzf wiil @révidgigsigiit to pastlimatic conditionsn the
Wabasca watersheby analyzingariation in snowmeltunoff, an important input to upland
shallow lakesuch as theséSchindler and Donahue, 2006; Wolfe et 2008a) Resultswill be
compared to the paledlood influencerecord at WAB 2 tinvestigatepastrelationsbetween

climatic conditionsandspring floodingriggered bysnowmeltrunoff of the Wabasca River

5.3 Implications
¢ KA a adidzRe finding2hgt$angtiadIddtirayiconditions, not Peace River

flow regulation,is the main determinant afhifts in theice-jam floodregimeof the Peace River
at the PAxan guide the WBNP Action Plan and impremeironmentalstewardship decisions
aimed at proecting the PADIn contrast to past and curremfforts to raisewater levels in the
PAD bymitigating the effects of river reglation through weir installations and timed discharge
releases (IEC, 2018 future efforts need to address the effeabé changing climatic conditions.
Although there is no quick fix for combatting clincathangesesponsible for diminishing water
levels at the PADstrategiedor effective natural resource stewardshspould emphasizdocus

on mitigating effects of ongoing and projected future clincatariations
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Appendces

Appendix Ainformation on thaVabasca watershed upland lakes

Table Al. Upland lakes sampled in the Wabasca watershed, their respective sediment cores and analyses
performed

Upland Lake
Wabasca 3 Y—

c s c1
Sampled September 9, 2019 Length: 78.5 cm Length: 69.5 cm Length: 68.5 cm

Analyses:

Radiometric
dating, LOI,
Organic Carbon
and Nitrogen
Elemental and
Isotope
Location of coring site: 58°00'15.60"N, 115°24'36.70"W Composition Analyses: None Analyses: None

Water depth at coring location: 0.7 m
C3 C1 C2 I

Wabasca 4
Sampled September 9, 2019 Length: 62 cm  Length: 63.5 cm  Length: 53.5 cm
Location of coring site: 58°14'42.70"N, 115°36'58.20"W  Analyses: LOl  Analyses: None Analyses: None
Water depth at coring location: 1.2 m
Wabasca 5

Sampled September 9, 2019 Length: 52 cm  Length 43 cm Length: 35.5 cm
Location of coring site: 58°00'55.90"N, 115°25'31.20"W  Analyses: LOl  Analyses: None Analyses: None
Water depth at coring location: 1.5 m
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Appendix BComparison between Wabasca River discharge and stratigraphic variation in mineral matter content and
PCA Axis 1 scores at WAB 1
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Figure BL. Graphs showingaximumsingledayspring discharge of the Wabasca River and stratigraphic variation in
mineral matter content and PCA axis 1 (PC1) scores at oxbow lake WAB 1. Left panel shows andanl single
maximum discharge @s) fori KS 2 1 61 a0l wWAGSNI i KE@RNBYSIONRO adlridAiazy Y
OANDt Sax a2t AR tAYySO IyR W2l6lal0F wA@BSNI F62@3S tSIFOS whi
3-week period when icgam floods typically occur dté PAD (April 2May 14). Middle panel shows stratigraphic
variation during the past ~55 years in mineral matter (MM) content (%) at oxbow lake WAB 1. The right panel shows
stratigraphic variation in PCA Axis 1 scores of the elemental concentration ttie@addiment core from WAB 1.
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AppendiC: Losson-ignition and C&N isotope and elemental data
TableG1. WAB 1 Sediment Core.

EstimatedYear Depthcm (Top) Depthcm (Bottom) %HO | %0OM | %MM %CaC®
2018.62 0.0 0.5 94,22 | 26.33 | 68.93 |4.74
2018.51 0.5 1.0 86.88 | 19.87 | 75.14 | 4.98
2018.33 1.0 15 77.11 | 13.47 |81.29 |5.23
2018.03 15 2.0 68.75 | 11.26 | 84.15 | 4.59
2017.73 2.0 2.5 55.61 | 9.34 85.87 | 4.79
2017.31 25 3.0 59.65 |10.28 | 84.50 |5.22
2016.95 3.0 3.5 59.63 | 8.94 86.04 | 5.03
2016.54 3.5 4.0 55.09 | 9.29 86.56 | 4.15
2016.24 4.0 4.5 64.89 |13.41 |81.61 |4.98
2015.93 4.5A 5.0A 63.35 |12.85 |82.16 | 4.99
2015.93 4.5B 5.0B 63.29 | 14.48 | 80.56 | 4.95
2015.60 5.0 5.5 63.11 |11.20 | 83.72 |5.08
2015.26 5.5 6.0 63.77 | 9.18 85.57 |5.25
2014.89 6.0 6.5 59.55 | 9.75 85.35 | 4.90
2014.44 6.5 7.0 60.99 | 9.16 85.71 |5.13
2014.17 7.0 7.5 60.75 |10.20 | 85.42 | 4.38
2013.67 7.5 8.0 48.30 | 6.38 88.99 | 4.62
2012.96 8.0 8.5 43.34 | 6.20 90.10 | 3.69
2012.36 8.5 9.0 47.07 | 7.06 89.34 | 3.60
2011.95 9.0 9.5 52.66 | 7.15 88.65 | 4.20
2011.59 9.5A 10.0B 59.34 | 8.85 86.30 | 4.85
2011.59 9.5B 10.0B 57.58 8.75 86.47 4,78
2011.14 10.0 10.5 57.96 | 9.25 85.32 | 5.43
2010.74 10.5 11.0 56.09 | 8.56 84.90 | 6.54
2010.02 11.0 115 4295 | 6.88 89.08 | 4.03
2009.26 115 12.0 39.16 |5.57 90.28 | 4.15
2008.71 12.0 12.5 42.46 | 6.23 90.12 | 3.65
2007.86 125 13.0 34.74 | 5.86 90.37 | 3.77
2007.10 13.0 135 40.99 | 8.39 87.42 | 4.19
2006.48 135 14.0 4438 | 6.69 88.87 | 4.44
2005.78 14.0 14.5 40.41 | 5.58 90.13 | 4.29
2005.17 14.5A 15.0A 36.92 | 6.01 90.58 | 3.41
2005.17 14.5B 15.0B 47.05 6.82 88.76 4.42
2004.51 15.0 15.5 41.12 6.12 89.14 473
2003.89 15.5 16.0 40.55 | 5.99 89.19 | 4.81
2003.27 16.0 16.5 43.33 | 6.42 89.64 | 3.94
2002.60 16.5 17.0 4221 |5.33 89.94 |4.73
2001.83 17.0 175 33.39 |4.74 91.26 | 4.00
2000.95 175 18.0 35.07 | 4.97 91.18 | 3.85
2000.25 18.0 18.5 34.66 | 5.08 90.42 | 4.50
1999.44 18.5 19.0 39.94 |5.12 90.19 | 4.69
1998.97 19.0 195 52.86 | 7.44 88.24 |4.31
1998.44 19.5A 20.0A 50.47 | 6.63 88.04 | 5.33
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1998.44 19.5B 20.0B 52.46 | 7.34 87.43 |5.23
1997.77 20.0 20.5 4261 |5.71 90.05 | 4.25
1997.36 20.5 21.0 61.34 | 8.00 86.27 | 5.73
1996.89 21.0 21.5 5452 | 7.31 88.16 | 4.53
1996.46 215 22.0 55.79 | 6.89 88.22 | 4.89
1995.99 22.0 22.5 53.80 | 6.64 88.12 | 5.25
1995.52 22.5 23.0 5391 | 6.28 89.08 | 4.64
1995.05 23.0 23.5 56.90 | 6.27 88.64 |5.10
1994.52 23.5 24.0 54.30 | 6.25 88.55 | 5.20
1993.89 24.0 24.5 43.65 | 6.07 89.04 | 4.90
1993.30 24.5A 25.0A 43.81 | 5.80 88.83 | 5.37
1993.30 24.5B 25.0B 43.17 | 5.54 89.73 | 4.73
1992.63 25.0 255 44.99 | 6.07 89.25 | 4.68
1992.04 255 26.0 39.47 |5.49 91.38 | 3.13
1991.46 26.0 26.5 4553 |5.71 89.77 | 4.52
1990.78 26.5 27.0 43.45 | 5.90 89.65 | 4.45
1990.13 27.0 27.5 36.77 | 4.94 90.78 | 4.27
1989.39 27.5 28.0 37.79 | 5.62 89.91 | 4.47
1988.67 28.0 28.5 39.05 | 5.50 90.25 | 4.24
1987.94 28.5 29.0 35.88 | 5.59 90.69 | 3.72
1987.21 29.0 29.5 41.08 | 5.46 90.32 | 4.22
1986.45 29.5A 30.0A 37.54 | 545 90.22 | 4.33
1986.45 29.5B 30.0B 37.17 |5.94 90.09 | 3.96
1985.83 30.0 30.5 41.22 | 5.38 90.46 | 4.16
1985.17 30.5 31.0 38.73 | 5.37 90.54 | 4.09
1984.44 31.0 31.5 40.77 | 5.63 90.19 | 4.17
1983.74 315 32.0 3744 | 521 90.35 | 4.44
1983.02 32.0 32.5 38.16 | 5.62 89.86 | 4.52
1982.33 325 33.0 40.74 | 4.97 90.88 | 4.14
1981.63 33.0 33.5 42.43 | 5.94 89.95 |4.10
1980.96 33.5 34.0 40.96 | 6.17 89.91 |3.93
1980.25 34.0 34.5 38.43 | 5.82 90.08 | 4.10
1979.56 34.5A 35.0A 39.11 | 5.97 89.73 | 4.30
1979.56 34.5B 35.0B 40.11 | 5.44 90.60 | 3.95
1978.61 35.0 35.5 39.42 | 5.85 89.69 | 4.47
1978.03 35.5 36.0 39.30 | 5.88 89.57 | 4.55
1977.44 36.0 36.5 38.20 |5.71 90.25 | 4.05
1976.69 36.5 37.0 37.38 | 5.64 89.93 | 4.43
1975.82 37.0 37.5 39.41 | 6.57 89.81 | 3.62
1975.18 37.5 38.0 38.30 | 5.78 89.15 | 5.07
1974.47 38.0 38.5 35.77 |5.14 90.09 | 4.76
1973.66 38.5 39.0 38.96 |5.11 90.92 | 3.96
1972.97 39.0 39.5 37.99 |5.24 90.68 | 4.08
1972.33 39.5A 40.0A 41.17 | 4.68 90.20 |5.12
1972.33 39.5B 40.0B 4292 |5.32 90.82 | 3.86
1971.68 40.0 40.5 41.17 |5.43 90.80 | 3.77
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1970.82 40.5 41.0 31.58 | 5.09 90.99 | 3.93
1970.16 41.0 41.5 43.27 | 6.75 88.64 | 4.61
1969.27 41.5 42.0 39.52 | 5.18 90.78 | 4.04
1968.75 42.0 42.5 39.79 | 494 9135 |3.71
1967.98 42.5 43.0 36.52 | 4.43 91.15 | 4.42
1967.30 43.0 43.5 36.55 | 4.96 90.93 | 4.11
1966.52 43.5 44.0 40.60 | 5.37 89.74 | 4.89
1965.63 44.0 44.5 31.81 |5.18 90.87 | 3.96
1964.86 44.5A 45.0A 38.23 | 5.12 90.38 | 4.50
1964.86 44.5B 45.0B 40.49 |5.39 90.14 | 4.47
1964.32 45.0 45.5 39.76 | 5.05 90.45 | 4.50
1963.67 45.5 46.0 38.75 | 5.26 90.12 | 4.62
1963.00 46.0 46.5 36.25 | 4.50 91.35 | 4.15
1962.35 46.5 47.0 42.38 | 4.79 90.83 | 4.37
1961.69 47.0 47.5 40.85 | 5.82 89.99 |4.19
1961.10 47.5 48.0 48.97 | 5.54 89.86 | 4.61
1960.57 48.0 48.5 41.61 | 5.67 89.57 | 4.76
1959.94 48.5 49.0 43.26 | 5.10 90.43 | 4.47
1959.25 49.0 49.5 40.58 | 6.16 90.24 | 3.60
1958.34 49.5A 50.0A 39.29 | 4.65 91.00 | 4.35
1958.34 49.5B 50.0B 40.38 | 4.85 91.06 | 4.09
1957.70 50.0 50.5 42.81 |5.12 90.28 | 4.60
1956.98 50.5 51.0 39.02 |5.35 89.95 | 4.69
1956.39 51.0 51.5 41.12 | 5.63 89.87 | 4.50
1955.62 51.5 52.0 39.04 |5.19 89.68 | 5.13
1954.88 52.0 52.5 37.62 | 5.40 89.81 | 4.79
1954.23 52.5 53.0 39.21 | 551 90.10 | 4.39
1953.43 53.0 53.5 38.25 | 5.30 91.07 | 3.63
1952.75 53.5 54.0 35.71 | 544 90.99 | 3.57
1951.87 54.0 54.5 32.79 | 4.75 91.38 | 3.88
1951.15 54.5A 55.0A 33.74 | 5.12 90.25 | 4.63
1951.15 54.5B 55.0B 34.84 | 5.30 90.74 | 3.95
1950.36 55.0 55.5 38.04 | 5.76 90.03 | 4.21
1949.58 55.5 56.0 37.15 | 5.07 91.00 | 3.93
1948.83 56.0 56.5 33.34 |5.24 91.02 | 3.75
1948.08 56.5 57.0 3279 | 4.61 91.09 | 4.30
1947.24 57.0 57.5 33.14 | 5.36 90.21 | 4.43
1946.36 57.5 58.0 3556 | 5.63 89.36 | 5.01
1945.58 58.0 58.5 40.69 | 6.16 89.41 | 4.43
1944.88 58.5 59.0 35.16 | 5.26 91.09 | 3.65
1944.25 59.0 59.5 39.49 | 4.90 91.10 | 3.99
1943.54 59.5A 60.0A 37.37 |5.16 90.15 | 4.69
1943.54 59.5B 60.0B 37.87 | 5.43 90.26 | 4.31
1942.60 60.0 60.5 34.54 | 5.04 90.59 | 4.37
1941.97 60.5 61.0 37.48 | 4.99 90.54 | 4.47
1941.41 61.0 61.5 4584 | 6.32 89.39 | 4.29
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1940.73 61.5 62.0 42.39 | 6.80 88.09 |5.11
1940.13 62.0 62.5 46.60 | 7.41 87.78 | 4.81
1939.34 62.5 63.0 34.82 | 5.27 90.05 | 4.68
1938.52 63.0 63.5 35.01 | 7.75 88.74 | 3.50
1937.71 63.5 64.0 33.72 | 5,57 90.66 | 3.77
1937.07 64.0 64.5 41.07 | 6.84 88.44 | 4.72
TableG2. WAB 2 Sediment Core.
EstimatedYear Depthcm (Top) Depthcm (Bottom) %HO | %OM | %MM %CaC®
2018.60 0.0 0.5 83.13 | 9.87 86.08 | 4.05
2018.33 0.5 1.0 74.18 | 9.69 85.75 | 4.56
2017.92 1.0 15 69.20 | 9.03 86.91 | 4.05
2017.50 15 2.0 67.47 | 8.00 87.76 | 4.25
2017.05 2.0 2.5 61.92 | 8.63 86.63 | 4.75
2016.56 25 3.0 66.26 | 9.33 86.62 | 4.05
2015.93 3.0 3.5 58.82 | 8.88 86.97 | 4.15
2015.24 35 4.0 63.48 | 9.21 87.13 | 3.66
2014.71 4.0 4.5 62.11 | 9.37 86.27 | 4.36
2014.22 4.5 5.0 61.22 | 9.24 86.55 |4.21
2013.66 5.0 5.5 65.12 | 9.15 87.35 | 3.50
2013.14 5.5 6.0 64.63 | 8.79 88.30 | 2091
2012.67 6.0 6.5 64.36 | 8.69 86.99 | 4.32
2012.08 6.5 7.0 56.45 | 7.98 88.14 | 3.88
2011.24 7.0 7.5 58.21 | 9.39 86.62 | 3.99
2010.50 7.5 8.0 60.34 | 9.01 86.66 | 4.33
2010.10 8.0 8.5 62.21 | 9.25 86.63 | 4.11
2009.73 8.5 9.0 63.12 | 10.22 | 85.83 | 3.95
2009.19 9.0 9.5 64.97 | 8.66 87.28 | 4.06
2008.54 9.5 10.0 64.09 | 9.66 85.64 | 4.70
2007.81 10.0 105 64.00 |10.81 | 85.16 | 4.03
2007.08 10.5 11.0 60.45 | 8.86 87.40 |3.74
2006.38 11.0 115 54.13 | 8.86 87.46 | 3.68
2005.69 115 12.0 60.83 | 9.49 85.89 | 4.62
2005.00 12.0 125 63.80 | 10.01 | 85.22 |4.77
2004.34 125 13.0 59.69 | 9.24 86.40 | 4.36
2003.79 13.0 135 64.96 | 9.72 86.49 | 3.79
2003.29 135 14.0 57.04 | 8.06 87.40 | 455
2002.71 14.0 145 58.35 | 8.91 86.69 | 4.40
2001.85 145 15.0 57.27 | 7.98 87.58 | 4.44
2000.71 15.0 155 55.54 | 8.56 87.27 | 4.16
1999.68 155 16.0 62.31 | 8.02 86.92 | 5.06
1998.24 16.0 16.5 57.39 8.18 87.35 4.47
1996.61 16.5 17.0 55.38 | 8.56 87.55 | 3.89
1995.51 17.0 175 57.11 | 8.20 87.93 | 3.87
1994.46 175 18.0 51.23 | 6.98 89.08 | 3.94
1993.36 18.0 18.5 59.27 7.72 87.58 4.71
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1992.18 18.5 19.0 60.42 | 8.58 87.05 | 4.37
1991.09 19.0 19.5 62.16 | 8.48 86.82 | 4.70
1990.50 195 20.0 59.12 | 8.01 87.56 | 4.43
1990.06 20.0 20.5 58.33 | 9.67 87.15 | 3.17
1989.28 20.5 21.0 52.16 |9.24 86.84 | 3.93
1988.14 21.0 215 64.22 | 8.94 86.03 | 5.02
1986.86 21.5 22.0 61.87 | 8.60 86.96 | 4.44
1985.80 22.0 22.5 63.45 | 9.26 86.52 | 4.22
1984.57 22.5 23.0 60.31 | 9.69 85.68 | 4.63
1982.64 23.0 23.5 59.09 | 9.96 86.05 | 4.00
1980.29 23.5 24.0 58.15 | 8.78 86.59 | 4.63
1978.38 24.0 24.5 57.59 | 8.66 86.98 | 4.36
1976.27 245 25.0 53.34 | 7.67 87.69 | 4.64
1973.12 25.0 255 45.38 | 7.86 89.14 | 3.00
1970.37 25.5 26.0 54.82 | 7.77 88.88 | 3.35
1968.71 26.0 26.5 58.70 | 8.70 87.42 | 3.88
1967.10 26.5 27.0 65.45 | 9.65 86.17 | 4.18
1965.03 27.0 27.5 56.87 | 8.56 87.17 | 4.26
1961.20 27.5 28.0 52.46 | 7.47 88.54 | 3.99
1957.87 28.0 28.5 54.83 | 8.28 87.87 | 3.85
1956.26 28.5 29.0 5112 | 7.73 88.04 | 4.23
1953.55 29.0 29.5 49.92 | 7.62 88.79 | 3.59
1950.42 29.5 30.0 56.24 | 8.13 88.28 | 3.58
1947.71 30.0 30.5 60.40 | 8.39 88.05 | 3.56
1944.60 30.5 31.0 55.72 | 8.48 86.92 | 4.60
1939.94 31.0 31.5 48.66 | 7.59 88.49 | 3.92
1936.38 315 32.0 48.47 | 6.95 89.48 | 3.57
1934.87 32.0 32.5 47.87 | 8.04 88.54 | 3.42
1933.41 325 33.0 48.17 | 6.53 89.64 | 3.83
1931.93 33.0 33.5 49.60 | 7.50 88.93 | 3.57
1930.45 33.5 34.0 49.72 | 6.48 89.18 | 4.34
1928.62 34.0 34.5 36.98 | 6.27 90.85 | 2.88
1926.46 34.5 35.0 34.32 | 4.46 92.77 | 2.77
1924.50 35.0 35.5 41.68 | 5.32 9154 |314
1922.55 35.5 36.0 38.69 | 5.19 90.75 | 4.06
1920.76 36.0 36.5 50.08 | 6.55 89.29 | 4.15
1919.29 36.5 37.0 4593 | 5.88 90.21 | 3.91
1917.65 37.0 37.5 42.24 | 5.26 91.73 | 3.01
1915.53 37.5 38.0 34.44 | 5.40 90.48 | 4.13
1913.05 38.0 38.5 37.62 | 5.58 91.06 | 3.36
1911.19 38.5 39.0 48.13 | 5.53 90.11 | 4.36
1909.90 39.0 39.5 49.89 | 5.27 89.60 | 5.13
1908.31 39.5 40.0 4494 | 5.79 88.66 |5.54
1906.66 40.0 40.5 48.71 | 6.02 89.11 | 4.87
1905.09 40.5 41.0 43.92 | 5.17 90.17 | 4.66
1903.31 41.0 41.5 39.48 | 5.62 90.04 | 4.34
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1901.61 41.5 42.0 51.76 | 5.69 89.20 |5.11
1900.25 42.0 42.5 53.15 | 5.66 89.69 | 4.65
1898.58 42.5 43.0 40.05 | 5.49 89.81 |4.70
1897.09 43.0 43.5 59.27 | 7.86 86.10 | 6.04
1896.06 43.5 44.0 61.28 | 7.11 86.30 | 6.60
1894.94 44.0 44.5 56.91 | 5.86 88.29 | 5.84
1893.56 44.5 45.0 49.45 | 5.40 89.35 |5.25
1892.08 45.0 45.5 51.52 | 5.18 89.62 |5.20
1890.54 45.5 46.0 46.79 | 5.72 89.22 | 5.06
1888.82 46.0 46.5 44.89 | 5.22 89.66 | 5.12
1887.01 46.5 47.0 41.80 |4.71 89.95 |534
1885.30 47.0 47.5 49.62 | 5.49 89.27 |5.24
1883.61 47.5 48.0 43.01 |5.12 89.10 | 5.78
1881.97 48.0 48.5 47.07 | 5.50 89.13 | 5.38
1880.40 48.5 49.0 46.39 | 5.94 89.85 |4.21
1879.00 49.0 49.5 55.81 | 7.28 87.68 | 5.03
1877.80 49.5 50.0 54.72 | 8.10 87.13 | 4.77
1876.62 50.0 50.5 58.41 | 9.29 86.54 | 4.16
1875.41 50.5 51.0 57.82 | 9.27 86.09 | 4.64
1874.26 51.0 51.5 58.23 | 8.59 86.62 | 4.79
1873.09 51.5 52.0 53.39 | 7.26 88.29 | 4.45
1871.74 52.0 52.5 50.93 | 7.35 88.39 | 4.26
1870.39 52.5 53.0 54.02 | 7.09 88.13 | 4.78
1869.00 53.0 53.5 48.78 | 7.76 88.07 | 4.16
1867.52 53.5 54.0 50.94 | 7.17 88.54 | 4.29
1866.06 54.0 54.5 48.39 | 7.46 88.01 | 4.53
1864.58 54.5 55.0 49.93 | 7.93 8793 |4.14
1863.18 55.0 55.5 55.33 | 7.81 88.16 | 4.03
1861.74 55.5 56.0 45.26 | 7.90 88.66 | 3.44
1860.18 56.0 56.5 50.40 | 7.77 88.67 | 3.56
1858.66 56.5 57.0 4742 | 7.54 88.78 | 3.68
1857.09 57.0 57.5 45.29 | 7.22 89.30 | 3.48
1855.51 57.5 58.0 47.96 | 8.19 88.63 | 3.19
1854.08 58.0 58.5 53.62 | 8.88 87.61 | 3.50
1852.75 58.5 59.0 52.67 | 9.82 87.30 | 2.89
1851.61 59.0 59.5 61.90 | 9.79 85.57 | 4.64
1850.64 59.5 60.0 62.05 | 9.77 85.08 |5.15
1849.52 60.0 60.5 57.26 | 7.49 87.87 | 4.64
1848.13 60.5 61.0 47.34 | 7.18 88.78 | 4.03
1846.87 61.0 61.5 62.48 | 10.16 | 84.74 |5.10
1845.86 61.5 62.0 58.89 |10.72 |84.90 | 4.38
1844.79 62.0 62.5 62.39 | 9.13 86.28 | 4.60
1843.71 62.5 63.0 58.52 | 8.13 86.92 | 4.95
1842.59 63.0 63.5 59.95 | 8.74 86.46 | 4.80
1841.49 63.5 64.0 60.65 | 7.54 87.49 | 4.97
1840.48 64.0 64.5 64.19 | 9.53 85.15 |5.32
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1839.51 64.5 65.0 60.88 | 9.73 83.78 | 6.50
1838.53 65.0 65.5 63.51 | 8.39 85.91 | 5.70
1837.44 65.5 66.0 54.48 | 6.94 87.57 |5.49
1836.10 66.0 66.5 50.85 | 6.39 88.58 | 5.04
1834.72 66.5 67.0 51.26 |6.44 88.15 | 5.40
1833.06 67.0 67.5 39.08 | 5.77 89.76 | 4.47
1831.09 67.5 68.0 38.16 | 5.16 89.84 | 5.00
1829.50 68.0 68.5 52.64 | 8.43 86.41 |5.16
1828.31 68.5 69.0 56.89 | 8.94 86.01 | 5.05
1827.14 69.0 69.5 54.86 | 9.49 84.76 | 5.76
1825.96 69.5 70.0 56.95 | 9.05 86.15 | 4.80
1824.66 70.0 70.5 53.63 | 6.55 88.35 |5.10
1822.81 70.5 71.0 37.06 | 4.90 91.33 | 3.76
1820.63 71.0 715 3452 | 5.03 91.54 | 3.43
1818.57 71.5 72.0 38.31 | 5.68 90.84 | 3.47
1816.69 72.0 72.5 36.99 | 5.69 90.70 | 3.60
1814.84 72.5 73.0 42.67 | 6.01 89.50 | 4.48
1813.04 73.0 73.5 41.97 | 5.67 90.48 | 3.84
1811.07 73.5 74.0 42.55 | 6.18 90.10 | 3.72
1809.17 74.0 74.5 41.47 | 6.06 90.84 | 3.10
1807.11 74.5 75.0 29.23 |5.10 92.50 | 2.40
1804.74 75.0 75.5 35.36 | 4.54 91.97 | 3.50
1802.43 75.5 76.0 33.85 | 4.73 9197 |3.31
1799.96 76.0 76.5 30.33 | 4.49 9272 | 2.79
1797.89 76.5 77.0 41.16 | 5.37 90.30 | 4.32
1796.21 77.0 77.5 46.70 | 5.81 89.57 | 4.62
1794.41 77.5 78.0 39.25 | 4.99 90.58 | 4.43
1792.60 78.0 78.5 46.99 | 5.29 90.90 | 3.81
1790.95 78.5 79.0 43.69 | 5.82 90.06 | 4.12
1789.30 79.0 79.5 46.28 | 6.64 89.55 | 3381
1787.62 79.5 80.0 4581 | 5.89 90.22 | 3.89
1786.02 80.0 80.5 5142 | 6.09 89.34 | 4.57
1784.46 80.5 81.0 47.87 | 6.76 88.04 |5.20
1783.02 81.0 81.5 56.15 | 8.19 86.19 | 5.62
1781.70 81.5 82.0 52.07 | 7.17 87.66 |5.18
1780.20 82.0 82.5 47.39 | 6.77 89.12 | 4.11
1778.60 82.5 83.0 4781 | 5.74 89.73 | 4.52
1776.93 83.0 83.5 45.66 | 5.77 89.28 | 4.94
1775.17 83.5 84.0 43.60 | 5.32 90.42 | 4.26
1773.35 84.0 84.5 43.38 | 5.70 90.55 | 3.74
1771.47 84.5 85.0 39.45 | 4.95 90.64 | 4.41
1769.53 85.0 85.5 39.71 | 541 90.44 | 4.15
1767.46 85.5 86.0 37.74 | 4.81 90.70 | 4.49
1765.32 86.0 86.5 36.13 | 4.40 91.30 | 4.30
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TableG3. WAB 3 Sediment Core.

Estimated| Depth | Depthr | %HO | %0OM | %MM | %CaC®| C/N | %Grg | %N | 4 3Corg | 4 °N
Year cm cm
(Top) | (Bottom)

2019.49 | 0.0 0.5 99.43 | 72.73| 12.85 | 14.42 8.85 | 39.92| 451 | -22.14| 0.49
2019.13 | 0.5 1.0 98.97 | 75.00| 22.17 | 2.83 8.74 | 38.98| 4.46| -22.82| 1.29
2018.76 | 1.0 1.5 98.14 | 65.79| 24.37 | 9.84 8.92 |38.24| 4.29| -22.60| 1.01
2018.31 | 1.5 2.0 97.65| 61.65| 25.05 | 13.29 9.41 | 36.94| 3.92| -22.86| 1.85
2017.79 | 2.0 2.5 98.10 | 75.98| 24.02 | 0.00

2017.20 | 2.5 3.0 97.19| 74.27| 14.50 | 11.22 9.19 | 36.70| 3.99 | -22.68| 1.36
2016.57 | 3.0 35 97.73 | 70.64 | 23.00 | 6.37 8.85 | 37.81| 4.27 | -22.85| 0.92
201594 | 3.5 4.0 97.69 | 74.47| 21.91 | 3.62 9.57 | 36.69| 3.84 | -23.11| 1.28
2015.24 | 4.0 4.5 97.39 | 73.89| 20.08 | 6.03 10.39| 49.65| 4.78 | -23.32| 1.20
201454 | 4.5 5.0 97.77 | 81.34| 13.45 | 5.21 11.06| 49.19| 4.45| -23.67| 1.70
2013.79 | 5.0A 5.5A 97.55| 84.12| 12.96 | 2.92 10.90| 50.46| 4.63 | -24.01| 0.95
2013.79 | 5.0B 5.5B 10.98| 50.23 | 4.58 | -23.93| 0.98
201295 |55 6.0 97.51| 83.40| 11.97 | 4.63 11.55| 50.36| 4.36 | -24.20| 1.52
201197 | 6.0 6.5 97.41| 81.52| 13.30 | 5.17 11.34| 51.74| 4.56 | -24.47| 1.08
2010.88 | 6.5 7.0 97.70 | 86.86| 11.41 | 1.73 11.78| 47.90| 4.07 | -24.68| 1.31
2009.84 | 7.0 7.5 97.48 | 85.84| 12.96 | 1.20 11.73| 51.41| 4.38| -25.06| 0.85
2008.65 | 7.5 8.0 97.15| 86.88| 9.43 | 3.69 12.00| 51.18| 4.27 | -25.22| 1.78
2007.28 | 8.0 8.5 96.89 | 87.14| 11.56 | 1.30 11.87| 52.13| 4.39| -25.17| 1.01
2005.83 | 8.5 9.0 96.76 | 81.39| 12.66 | 5.96 12.16| 51.42| 4.23| -25.15| 1.58
2004.41 | 9.0 9.5 97.15| 86.50| 11.21 | 2.30 11.83| 52.55| 4.44| -25.18| 1.45
2002.88 | 9.5 10.0 96.31| 78.55| 17.44 | 4.01 11.99| 50.50| 4.21 | -24.83| 1.33
2001.21 | 10.0A | 10.5A 96.67 | 71.25| 15.72 | 13.03 11.51| 51.95| 4.52| -24.92| 1.48
2001.21 | 10.0B | 10.5B 11.70| 52.10| 4.45| -24.79| 1.35
1999.50 | 10.5 11.0 96.38 | 83.94| 15.43 | 0.62 11.68| 49.22| 4.21 | -24.63| 1.86
1997.90 | 11.0 11.5 97.34 | 86.67| 12.77 | 0.57 11.59| 51.16| 4.41 | -24.66| 1.00
1996.46 | 11.5 12.0 96.97 | 85.02| 13.45 | 1.53 11.86| 49.73| 4.19| -24.40| 1.58
1994.97 | 12.0 12.5 96.56 | 80.19| 10.97 | 8.83 11.55| 50.72| 4.39| -24.59| 1.15
199355 | 125 13.0 97.05| 86.28| 8.30 | 5.42 11.85| 50.14 | 4.23 | -24.64| 1.87
1992.07 | 13.0 13.5 96.51| 84.44| 7.70 | 7.86 11.84| 51.34| 4.33| -24.66| 1.57
1990.45 | 13.5 14.0 96.90 | 81.43| 9.96 | 8.61 11.86| 50.21| 4.23 | -24.43| 1.67
1989.10 | 14.0 14.5 97.48 | 85.49| 10.98 | 3.52 11.74| 50.93 | 4.34 | -24.34| 1.57
1987.80 | 14.5 15.0 96.72 | 85.50| 10.42 | 4.08 11.87| 49.74| 4.19| -24.19| 1.11
1986.20 | 15.0A | 15.5A 96.91 | 85.06| 10.79 | 4.15 11.51| 50.35| 4.37| -24.16| 1.50
1986.20 | 15.0B | 15.5B 11.67| 50.63 | 4.34 | -24.08| 1.48
1984.59 | 155 16.0 96.95| 85.17| 9.07 | 5.76 11.38| 49.53| 4.35| -24.03| 1.62
1983.08 | 16.0 16.5 96.83 | 84.08| 12.50 | 3.42 11.58| 50.43| 4.35| -24.21| 1.52
1981.57 | 16.5 17.0 96.76 | 82.01| 16.52 | 1.47 11.68| 50.02| 4.28 | -24.00| 1.74
1980.12 | 17.0 17.5 96.10 | 85.06| 9.96 | 4.98 11.76| 50.96 | 4.33| -23.92| 1.79
1978.63 | 17.5 18.0 96.36 | 87.50| 6.13 | 6.37

1977.04 | 18.0 18.5 95.95| 84.96| 12.24 | 2.81 12.06| 50.88 | 4.22 | -23.94| 1.56
1975.39 | 185 19.0 96.09 | 85.11| 11.59 | 3.31 12.18| 51.18| 4.20| -23.89| 1.60
1973.67 | 19.0 19.5 96.05 | 86.57| 11.40 | 2.03 12.47| 51.86| 4.16 | -23.84| 1.49
1972.03 | 19.5 20.0 95.81| 84.75| 9.76 | 5.49 12.55| 51.52| 4.10| -23.72| 1.65

79




1970.32 | 20.0 20.5 95.50 | 85.53| 10.60 | 3.88 12.47| 51.11| 4.10| -23.52| 1.59
1968.46 | 20.5 21.0 95.32| 84.29| 11.34 | 4.37 12.17| 51.51| 4.23 | -23.48| 1.86
1966.59 | 21.0 21.5 95.19| 84.05| 11.61 | 4.34 12.57| 51.22| 4.07 | -23.58 | 1.91
1964.51 | 215 22.0 95.25| 84.68| 12.03 | 3.29 12.63| 50.65| 4.01 | -23.37| 1.64
1962.35 | 22.0 22.5 94.94| 85.43| 12.86 | 1.71 13.00| 50.92| 3.92 | -23.31| 1.58
1960.48 | 22.5 23.0 95.29 | 83.37| 12.64 | 3.99 13.41| 51.00| 3.80 | -23.54| 1.69
1958.65 | 23.0 23.5 94.52 | 85.80| 11.33 | 2.87 13.67| 51.68| 3.78 | -23.48 | 1.73
1956.95 | 235 24.0 94.10 | 85.59| 10.33 | 4.08 13.35| 50.31| 3.77 | -23.56 | 1.96
1955.42 | 24.0 24.5 93.14 | 85.92| 11.66 | 2.42 13.72| 51.12| 3.73 | -23.53| 1.91
1953.58 | 24.5 25.0 93.06 | 84.03| 12.93 | 3.04 13.82| 50.40| 3.65 | -23.58| 2.03
1951.13 | 25.0A | 25.5A 93.49| 85.90| 11.66 | 2.44 13.81| 51.32| 3.71 | -23.74 | 1.52
1951.13 | 25.0B | 25.5B 13.41| 51.58| 3.85| -23.82| 2.03
1948.50 | 25.5 26.0 93.43 | 85.03| 10.49 | 4.49 13.80| 51.03| 3.70 | -23.76| 1.52
1945.98 | 26.0 26.5 92.49| 85.40| 11.62 | 2.98 13.76| 51.11| 3.71 | -23.75| 1.89
1943.43 | 26.5 27.0 92.90| 86.19| 11.93 | 1.88 13.95| 50.54 | 3.62 | -23.59| 1.90
1940.75 | 27.0 27.5 92.67 | 87.12| 11.57 | 1.31 13.72| 51.00| 3.72 | -23.97 | 2.02
1937.83 | 27.5 28.0 93.16 | 85.66 | 12.43 | 1.90 13.70| 50.81| 3.71 | -23.89| 1.88
1934.60 | 28.0 28.5 92.34| 86.52| 10.73 | 2.75 13.93| 51.35| 3.69 | -24.08| 1.52
1931.10 | 285 29.0 92.17 | 85.42| 12.51 | 2.08 14.09| 50.93| 3.61 | -23.94| 2.01
1927.59 | 29.0 29.5 90.95| 85.76| 11.60 | 2.64 14.25| 51.14| 3.59 | -24.11| 1.86
1923.36 | 29.5 30.0 89.35| 87.51| 9.15 | 3.34 14.03| 50.39| 3.59 | -24.13| 2.18
1919.11 | 30.0A | 30.5A 92.70 | 86.68 | 11.49 | 1.83 14.19| 51.31| 3.61| -24.28| 1.94
1919.11 | 30.0B | 30.5B 14.26| 51.45| 3.61 | -24.32| 1.88
1915.62 | 30.5 31.0 91.71| 82.61| 13.67 | 3.72 14.06| 50.96 | 3.62 | -24.39| 2.18
1912.09 | 31.0 315 92.32 | 83.30| 13.50 | 3.20 14.19| 51.27| 3.61 | -24.37| 2.12
1908.95 | 31.5 32.0 92.59 | 85.68| 10.75 | 3.57 14.33| 51.05| 3.56 | -24.40| 1.91
1906.42 | 32.0 32.5 91.96 | 86.61| 11.53 | 1.86 14.09| 51.81| 3.68 | -24.46 | 1.59
1904.24 | 325 33.0 92.52 | 86.21| 11.66 | 2.13 13.93| 51.25| 3.68 | -24.46 | 1.53
1902.20 | 33.0 33.5 91.86 | 85.67| 13.60 | 0.73 13.83| 51.09| 3.69 | -24.30| 2.15
1900.02 | 33.5 34.0 92.58 | 87.48| 11.74 | 0.79 13.90| 50.76 | 3.65| -24.16| 1.64
1897.73 | 34.0 34.5 91.79| 86.81| 11.49 | 1.70 13.89| 51.42| 3.70 | -24.03| 2.00
1895.48 | 345 35.0 92.47| 87.03| 9.72 | 3.26 13.83| 50.77| 3.67 | -24.01| 1.72
1892.84 | 35.0A | 35.5A 91.28 | 85.74| 12.85 | 1.40 14.34| 50.90| 3.55| -23.45| 2.27
1892.84 | 35.0B | 35.5B 14.75| 51.46| 3.49 | -23.44| 2.02
1889.75 | 355 36.0 91.68 | 86.89| 11.15 | 1.95 14.41| 51.02| 3.54 | -23.56 | 2.21
1885.79 | 36.0 36.5 90.40 | 84.74| 11.80 | 3.46 14.59| 50.88 | 3.49 | -23.38| 1.94
1881.47 | 36.5 37.0 90.73 | 85.43| 12.99 | 1.57 14.39| 51.06| 3.55| -23.52| 1.96
187752 | 37.0 37.5 90.19| 85.17| 12.79 | 2.04 15.21| 51.44| 3.38 | -23.00| 2.13
1873.69 | 37.5 38.0 90.48 | 86.35| 11.62 | 2.03 14.97| 49.77| 3.32 | -23.38 | 1.69
1870.04 | 38.0 38.5 90.50 | 85.71| 12.89 | 1.40 15.48| 50.60 | 3.27 | -22.70| 2.33
1863.40 | 38.5 39.0 75.65| 90.12| 6.92 | 2.97 15.29| 50.61| 3.31 | -22.69| 2.46
1856.12 | 39.0 39.5 88.01| 85.44| 11.93 | 2.63 15.22| 50.69| 3.33 | -22.50| 2.19
1851.37 | 39.5 40.0 88.65| 85.63| 12.46 | 1.91 15.60| 50.85| 3.26 | -22.23| 2.18
1846.99 | 40.0 40.5 88.29 | 85.27| 10.47 | 4.27 16.00| 51.47| 3.22 | -22.33| 1.55
1842.56 | 40.5 41.0 89.20| 84.75| 12.24 | 3.01 15.54| 50.69| 3.26 | -22.60| 1.80
1838.09 | 41.0 41.5 88.43| 85.37| 1249 | 2.15 15.59| 50.96 | 3.27 | -22.46| 2.21
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1833.63 | 41.5 42.0 88.82| 85.13| 11.76 | 3.11 16.02| 50.97| 3.18 | -22.34| 1.75
1828.99 | 42.0 42.5 88.15| 84.54| 11.08 | 4.38 16.27| 51.75| 3.18 | -22.33| 2.08
1824.36 | 425 43.0 88.89 | 85.81| 11.73 | 2.46 16.10| 51.44| 3.20 | -22.21| 1.69
1819.59 | 43.0 43.5 87.45| 83.53| 14.39 | 2.08 16.21| 51.21| 3.16 | -22.21| 1.77
1814.88 | 43.5 44.0 89.51| 85.28| 11.43 | 3.29 16.46| 51.14| 3.11 | -22.48| 1.05
1810.20 | 44.0 44.5 88.19| 84.71| 12.49 | 2.81 16.20| 51.26| 3.16 | -22.36| 1.65
1805.57 | 445 45.0 88.52 | 85.57| 12.13 | 2.30 16.43| 50.62| 3.08 | -22.02| 1.21
1801.08 | 45.0A | 45.5A 88.51| 82.77| 12.86 | 4.37 16.81| 50.30| 2.99 | -21.93| 1.50
1801.08 | 45.0B | 45.5B 16.88| 50.27| 2.98 | -21.71| 0.83
1796.61 | 45.5 46.0 89.13 | 82.83| 14.36 | 2.81
1792.11 | 46.0 46.5 88.59 | 81.46| 13.85 | 4.70
1787.52 | 46.5 47.0 88.24 | 83.07| 13.71 | 3.22
1781.97 | 47.0 47.5 84.27 | 68.31| 12.50 | 19.20
1776.43 | 47.5 48.0 88.54 | 80.66| 15.21 | 4.14
1771.34 | 48.0 48.5 87.23| 73.69| 19.60 | 6.71
1765.93 | 485 49.0 87.35| 71.70| 16.90 | 11.40
1761.20 | 49.0 49.5 89.27 | 66.11| 22.47 | 11.42
1756.27 | 49.5 50.0 86.71| 64.71| 22.76 | 12.52
1750.83 | 50.0 50.5 86.14 | 61.30| 24.42 | 14.28
1745.40 | 50.5 51.0 87.41| 56.85| 26.28 | 16.87
1739.61 | 51.0 51.5 84.92| 61.59| 24.12 | 14.29
1733.12 | 51.5 52.0 83.93 | 50.62 | 26.54 | 22.84
1726.54 | 52.0 52.5 84.84 | 60.66| 26.16 | 13.18
1720.37 | 52.5 53.0 85.32 | 57.95| 25.61 | 16.44
1714.00 | 53.0 53.5 84.16 | 48.47 | 28.85 | 22.68
1707.46 | 53.5 54.0 84.27 | 45.28 | 30.33 | 24.38
1700.63 | 54.0 54.5 83.82 | 52.74| 27.44 | 19.83
1693.67 | 54.5 55.0 83.96 | 49.17| 29.16 | 21.67
1686.93 | 55.0 55.5 83.56 | 42.59| 31.31 | 26.10
1680.42 | 55.5 56.0 85.37 | 54.28 | 27.12 | 18.60
1673.83 | 56.0 56.5 84.18 | 48.00| 29.44 | 22.56
1666.72 | 56.5 57.0 83.05| 45.18| 30.61 | 24.21
1659.92 | 57.0 57.5 83.45| 53.21| 25.74 | 21.05
1653.04 | 57.5 58.0 84.20 | 56.13| 25.79 | 18.08
1645.74 | 58.0 58.5 84.09 | 40.96| 30.75 | 28.29
1637.90 | 58.5 59.0 82.34 | 43.24| 30.40 | 26.36
1630.10 | 59.0 59.5 83.77 | 51.57| 28.32 | 20.11
1623.30 | 59.5 60.0 83.91| 52.28 | 28.97 | 18.75
1616.64 | 60.0 60.5 83.87 | 49.72| 30.11 | 20.16
1609.72 | 60.5 61.0 83.70 | 53.12| 27.23 | 19.65
1603.09 | 61.0 61.5 85.38 | 60.68 | 24.90 | 14.42
1596.43 | 61.5 62.0 83.90 | 56.63 | 26.99 | 16.38
1589.68 | 62.0 62.5 85.25| 65.53| 24.69 | 9.78
1583.08 | 62.5 63.0 84.06 | 60.44| 25.31 | 14.25
1576.50 | 63.0 63.5 84.45| 62.34| 25.81 | 11.86
1569.90 | 63.5 64.0 84.69 | 56.04 | 26.57 | 17.39
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1562.94 | 64.0 64.5 84.25| 59.32| 25.85 | 14.83
1556.08 | 64.5 65.0 84.11| 61.80| 24.61 | 13.59
1549.12 | 65.0 65.5 83.78 | 57.77| 26.27 | 15.96
1541.86 | 65.5 66.0 83.51| 57.98| 25.94 | 16.08
1534.64 | 66.0 66.5 83.75| 61.38| 24.60 | 14.03
1527.49 | 66.5 67.0 83.15| 55.34| 27.12 | 17.55
1520.09 | 67.0 67.5 82.71| 56.37 | 27.75 | 15.88
151251 | 67.5 68.0 82.59 | 56.96 | 26.27 | 16.78
1505.52 | 68.0 68.5 83.67 | 59.74| 24.98 | 15.28
1498.13 | 68.5 69.0 81.38 | 53.39| 27.40 | 19.21
1489.86 | 69.0 69.5 81.95| 51.37| 27.65 | 20.98
1480.95 | 69.5 70.0 81.01| 53.80| 27.59 | 18.61
1470.76 | 70.0 70.5 80.43 | 52.36| 28.04 | 19.60
1461.13 | 70.5 71.0 79.98 | 49.35| 29.18 | 21.47
1453.36 | 71.0 715 79.90 | 48.67 | 29.16 | 22.17
144475 | 71.5 72.0 76.91| 46.71| 29.71 | 23.58
1434.97 | 72.0 72.5 78.40 | 48.65| 29.21 | 22.14
1424.62 | 725 73.0 78.50 | 50.49| 28.25 | 21.26
141429 | 73.0 73.5 77.01|41.26| 31.11 | 27.63
1403.98 | 73.5 74.0 77.41| 46.98| 29.24 | 23.78
1391.37 | 74.0 74.5 75.62 | 44.04| 30.54 | 25.43
1379.51 | 745 75.0 74.76 | 40.78| 31.40 | 27.82
1368.07 | 75.0 75.5 73.58 | 40.40| 31.46 | 28.14
135491 | 75.5 76.0 69.41 | 33.12| 34.54 | 32.34
1341.77 | 76.0 76.5 70.80 | 34.87| 34.07 | 31.07
1327.77 | 76.5 77.0 68.56 | 30.28 | 35.87 | 33.84
1312.32 | 77.0 77.5 68.83 | 32.36| 35.10 | 32.54
129781 | 77.5 78.0 68.73 | 31.03| 36.00 | 32.97
1284.20 | 78.0 78.5 68.55| 28.18| 36.67 | 35.14
TableG4. WAB 4 Sediment Core.
Depthcm (Top)| Depth-cm (Bottom)| %HO | %OM | %MM | %CaCe®
0.0 0.5 99.59| 66.67| 20.38 | 12.95
0.5 1.0 98.09| 57.61| 37.96 | 4.43
1.0 15 98.25| 62.64 | 32.88 | 4.48
15 2.0 98.04 | 57.45| 39.66 | 2.89
2.0 25 98.47| 58.97| 37.54 | 3.49
2.5 3.0 98.09 | 58.59| 31.80 | 9.62
3.0 3.5 97.57 | 61.67| 37.20 | 1.13
3.5 4.0 97.04 | 59.59 | 36.68 | 3.73
4.0 4.5 97.58 | 57.72| 35.64 | 6.63
4.5 5.0 97.63| 60.00| 34.33 | 5.67
5.0 5.5 97.40| 57.14| 35.70 | 7.16
5.5 6.0 96.25 | 60.73| 36.42 | 2.85
6.0 6.5 96.57| 57.14| 41.24 | 1.62
6.5 7.0 96.16 | 56.19| 38.91 | 4.91
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7.0 7.5 95.77 | 55.87 | 39.66 | 4.47
7.5 8.0 94.77 | 56.06 | 40.33 | 3.61
8.0 8.5 95.71| 54.67| 39.61 | 5.72
8.5 9.0 95.04 | 55.33| 40.21 | 4.46
9.0 9.5 94.66 | 54.09| 42.21 | 3.70
9.5 10.0 95.72 | 57.01| 39.29 | 3.69
10.0 10.5 95.35| 53.78| 42.22 | 4.00
10.5 11.0 95.18| 55.33| 41.89 | 2.79
11.0 11.5 95.57 | 54.34| 42.56 | 3.11
11.5 12.0 95.51| 54.75| 40.94 | 4.31
12.0 125 94.18| 53.10| 44.08 | 2.81
125 13.0 94.50 | 51.47| 44.53 | 4.00
13.0 135 94.25| 51.86| 43.53 | 4.61
13.5 14.0 94.00 | 56.91| 36.38 | 6.71
14.0 145 94.41| 49.48| 45.31 | 5.21
14.5 15.0 93.55| 49.06 | 44.53 | 6.42
15.0 155 93.76 | 49.53| 44.96 | 5.51
155 16.0 93.74 | 49.19| 45.97 | 4.84
16.0 16.5 93.07| 49.28| 47.19 | 3.53
16.5 17.0 92.65| 46.40| 47.80 | 5.80
17.0 17.5 91.55| 45.68| 49.06 | 5.25
17.5 18.0 92.05| 47.52 | 48.44 | 4.04
18.0 18.5 92.07| 47.09| 47.40 | 5.51
18.5 19.0 90.62 | 46.42| 47.68 | 5.90
19.0 19.5 94.15| 48.26 | 48.90 | 2.83
19.5 20.0 88.26 | 48.03| 47.08 | 4.88
20.0 20.5 89.15| 47.87| 47.59 | 4.54
20.5 21.0 88.85| 48.63| 45.16 | 6.22
21.0 215 87.89| 49.34| 44.84 | 5.82
215 22.0 88.12| 48.89| 45.32 | 5.79
22.0 22.5 87.17 | 46.17| 47.09 | 6.75
22.5 23.0 86.63 | 46.20| 49.25 | 4.55
23.0 235 87.12| 47.56| 47.51 | 4.93
23.5 24.0 86.86 | 46.70| 47.38 | 5.92
24.0 24.5 86.06 | 49.35| 45.56 | 5.09
24.5 25.0 87.40 | 46.38| 47.75 | 5.87
25.0 255 86.80| 50.98 | 43.71 | 5.32
255 26.0 86.20 | 49.42| 44.06 | 6.52
26.0 26.5 86.70 | 49.47| 43.98 | 6.54
26.5 27.0 83.15| 50.18| 44.50 | 5.31
27.0 275 84.76 | 51.27| 43.21 | 5.52
27.5 28.0 83.58 | 50.06 | 44.20 | 5.74
28.0 28.5 86.48 | 51.19| 42.94 | 5.87
28.5 29.0 85.55| 50.72| 43.54 | 5.73
29.0 295 82.03| 63.72| 32.32 | 3.95
29.5 30.0 84.07 | 50.25| 44.25 | 5.50
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30.0 30.5 82.80| 50.23| 44.27 | 5.50
30.5 31.0 81.92| 49.62| 45.04 | 5.34
31.0 31.5 83.17 | 50.90| 43.40 | 5.70
31.5 32.0 81.88 | 52.75| 44.94 | 2.31
32.0 32.5 80.72| 50.00 | 44.36 | 5.64
32.5 33.0 78.89 | 48.91| 45.56 | 5.53
33.0 33.5 79.76 | 48.45| 46.11 | 5.45
33.5 34.0 79.52| 49.90| 44.72 | 5.37
34.0 34.5 80.12| 49.59| 45.29 | 5.11
34.5 35.0 78.07 | 50.27 | 44.51 | 5.22
35.0 35.5 79.32| 49.48| 44.74 | 5.78
35.5 36.0 85.24 | 55.51| 39.79 | 4.70
36.0 36.5 76.86 | 46.94 | 47.51 | 5.55
36.5 37.0 74.63 | 44.77| 49.62 | 5.61
37.0 37.5 77.90| 48.76| 45.13 | 6.11
37.5 38.0 77.14| 52.24| 42.47 | 5.29
38.0 38.5 77.29 | 45.43| 48.96 | 5.61
38.5 39.0 76.41| 44.71| 49.72 | 5.57
39.0 39.5 76.80 | 46.69 | 48.63 | 4.68
39.5 40.0 76.09| 46.94| 48.11 | 4.95
40.0 40.5 75.85| 45.18 | 48.32 | 6.50
40.5 41.0 76.83 | 47.52 | 46.85 | 5.63
41.0 41.5 75.70| 44.97| 48.89 | 6.14
41.5 42.0 76.12| 43.31| 50.92 | 5.77
42.0 42.5 75.60 | 45.01| 49.78 | 5.21
42.5 43.0 75.91| 45.61| 48.76 | 5.63
43.0 43.5 75.84 | 43.68| 50.55 | 5.76
43.5 44.0 71.97| 43.79| 50.61 | 5.60
44.0 44.5 75.37 | 43.64 | 50.52 | 5.84
44.5 45.0 73.49| 42.86| 51.82 | 5.33
45.0 45.5 73.40| 39.85| 54.03 | 6.13
45.5 46.0 68.02 | 41.98| 52.33 | 5.69
46.0 46.5 73.96 | 41.79| 52.45 | 5.75
46.5 47.0 71.44| 38.92| 55.58 | 5.51
47.0 47.5 73.54 | 40.96| 52.62 | 6.42
47.5 48.0 74.17| 40.28 | 53.32 | 6.40
48.0 48.5 71.72 | 37.48| 55.83 | 6.69
48.5 49.0 72.73 | 39.42 | 54.96 | 5.62
49.0 49.5 72.11| 37.90| 56.02 | 6.08
49.5 50.0 71.47| 37.94| 56.15 | 5.91
50.0 50.5 72.63| 39.50| 54.37 | 6.14
50.5 51.0 71.08 | 35.56 | 58.44 | 6.00
51.0 51.5 68.39 | 33.55| 59.56 | 6.89
51.5 52.0 68.65| 37.24| 56.36 | 6.39
52.0 52.5 65.22 | 27.62| 65.72 | 6.66
52.5 53.0 62.99 | 23.83| 67.66 | 8.51
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53.0 53.5 68.88 | 34.10| 59.27 | 6.63
53.5 54.0 66.43 | 31.36| 62.12 | 6.52
54.0 545 49.07| 14.90| 78.44 | 6.67
545 55.0 62.56 | 27.51| 65.53 | 6.96
55.0 55.5 64.43 | 33.56| 60.42 | 6.02
55.5 56.0 55.00 | 15.33| 77.14 | 7.53
56.0 56.5 49.24| 7.37 | 84.36 | 8.26
56.5 57.0 59.44| 19.01| 73.13 | 7.86
57.0 57.5 49.97 | 4.34 | 90.79 | 4.87
57.5 58.0 50.32| 4.78 | 88.49 | 6.73
58.0 58.5 51.49| 9.14 | 85.31 | 5.55
58.5 59.0 68.30 | 40.01| 53.98 | 6.01
59.0 59.5 56.30 | 28.25| 67.33 | 4.42
59.5 60.0 68.87 | 54.47| 41.10 | 4.44
60.0 60.5 68.04 | 59.14 | 36.39 | 4.47
60.5 61.0 65.20 | 51.97| 42.84 | 5.19
61.0 61.5 61.79| 45.26| 50.12 | 4.61
61.5 62.0 64.14 | 50.62 | 44.25 | 5.13
TableG5. WAB 5 Sediment Core.

Depth-cm (Top)| Depth-cm (Bottom) | %HO | %0OM | %MM | %CaC®
0.0 0.5 99.81| 100.00| 0.00 | 0.00
0.5 1.0 98.77| 81.74 | 14.71 | 3.55
1.0 1.5 98.60| 84.71 | 12.09 | 3.20
15 2.0 98.04 | 74.38 | 15.50 | 10.12
2.0 25 97.92| 75.00 | 19.17 | 5.83
25 3.0 97.44| 65.05 | 17.40| 17.55
3.0 3.5 97.36| 72.60 | 19.95| 7.45
35 4.0 97.74| 80.43 | 13.65| 5.91
4.0 4.5 96.65 | 68.51 | 24.73 | 6.76
45 5.0 95.40| 52.51 | 26.49 | 21.00
5.0 55 94.33| 51.47 | 26.77 | 21.76
55 6.0 94.11 | 47.38 | 28.05 | 24.57
6.0 6.5 93.56 | 45.30 | 28.40 | 26.30
6.5 7.0 93.99| 47.32 | 28.92 | 23.75
7.0 7.5 91.23| 42.28 | 28.21 | 29.51
7.5 8.0 91.62 | 42.08 | 32.42 | 25.50
8.0 8.5 92.56 | 39.24 | 26.30 | 34.46
8.5 9.0 92.38| 45.76 | 29.87 | 24.37
9.0 9.5 92.14| 51.02 | 27.24 | 21.74
9.5 10.0 92.72 | 55.45 | 24.94 | 19.61
10.0 10.5 92.47 | 51.81 | 23.83 | 24.36
10.5 11.0 92.28| 61.46 | 22.53 | 16.02
11.0 11.5 91.75| 65.65 | 21.44 | 12.90
11.5 12.0 90.93| 70.99 | 19.08 | 9.93
12.0 12.5 90.52 | 76.66 | 15.91 | 7.43
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12.5 13.0 90.64 | 77.05 | 20.44 | 2.51
13.0 13.5 89.34| 76.22 | 18.43 | 5.35
135 14.0 89.50 | 73.52 | 18.19 | 8.29
14.0 145 88.13 | 72.13 | 18.58 | 9.29
14.5 15.0 87.21| 73.29 | 20.57 | 6.14
15.0 15.5 88.45| 72.65 | 22.72 | 4.62
155 16.0 88.43 | 75.00 | 17.54 | 7.46
16.0 16.5 88.00 | 75.42 | 18.31 | 6.27
16.5 17.0 88.88 | 74.70 | 17.88 | 7.42
17.0 17.5 88.51| 76.52 | 18.55 | 4.93
175 18.0 88.85| 76.10 | 17.91 | 5.99
18.0 185 88.30 | 73.48 | 21.88 | 4.63
18.5 19.0 88.76 | 75.72 | 19.49 | 4.79
19.0 19.5 88.93| 76.08 | 21.68 | 2.24
195 20.0 87.98 | 74.47 | 18.13 | 7.40
20.0 20.5 88.92| 75.95 | 18.68 | 5.38
20.5 21.0 87.37| 73.81 | 19.14 | 7.05
21.0 215 87.56 | 75.97 | 20.28 | 3.76
215 22.0 87.32| 72.24 | 20.65| 7.12
22.0 22.5 86.86 | 72.51 | 19.61 | 7.88
22.5 23.0 87.34| 73.38 | 19.60 | 7.03
23.0 23.5 87.60| 72.21 | 20.31 | 7.48
23.5 24.0 86.69 | 72.92 | 18.41 | 8.66
24.0 24.5 86.56 | 67.94 | 22.81 | 9.25
24.5 25.0 86.91| 71.36 | 20.69 | 7.95
25.0 255 87.22| 67.23 | 20.34 | 12.43
25.5 26.0 87.35| 7153 | 24.05| 4.41
26.0 26.5 87.15| 71.15 | 18.71 | 10.14
26.5 27.0 86.82 | 71.02 | 22.77 | 6.20
27.0 275 86.83 | 64.70 | 23.00 | 12.30
27.5 28.0 86.29 | 68.65 | 20.65 | 10.70
28.0 28.5 86.66 | 70.15 | 21.20 | 8.65
28.5 29.0 86.51| 69.78 | 20.36 | 9.86
29.0 29.5 87.04| 76.21 | 17.89 | 5.90
29.5 30.0 87.55| 73.64 | 18.80 | 7.56
30.0 30.5 86.62 | 77.10 | 19.20 | 3.69
30.5 31.0 87.35| 77.12 | 19.55 | 3.33
31.0 315 86.80| 74.01 | 20.13 | 5.86
31.5 32.0 87.28 | 75.07 | 20.14 | 4.79
32.0 32.5 87.15| 76.08 | 19.37 | 4.56
32.5 33.0 87.22| 74.49 | 21.33 | 4.18
33.0 33.5 86.83| 76.11 | 20.70 | 3.19
33.5 34.0 87.17| 75.39 | 20.32 | 4.29
34.0 34.5 86.29 | 71.71 | 21.55| 6.74
34.5 35.0 86.35| 64.63 | 25.78 | 9.58
35.0 355 85.99| 63.98 | 24.89 | 11.13
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35.5 36.0 85.84 | 59.51 | 26.69 | 13.80
36.0 36.5 86.01| 65.87 | 25.13 | 9.00

36.5 37.0 85.44 | 57.84 | 28.27 | 13.89
37.0 37.5 84.92 | 54.72 | 27.16 | 18.12
37.5 38.0 85.27 | 56.10 | 27.80 | 16.10
38.0 38.5 85.06 | 56.89 | 29.54 | 13.57
38.5 39.0 84.87 | 53.68 | 28.60 | 17.72
39.0 39.5 83.83 | 51.83 | 28.54 | 19.63
39.5 40.0 84.05| 50.63 | 30.84 | 18.53
40.0 40.5 84.05| 53.48 | 28.17 | 18.36
40.5 41.0 81.01| 40.41 | 33.20 | 26.39
41.0 41.5 80.61 | 40.79 | 32.88 | 26.33
41.5 42.0 83.88 | 48.97 | 31.54 | 19.49
42.0 42.5 83.79| 49.13 | 31.73 | 19.13
42.5 43.0 83.80 | 46.01 | 31.98 | 22.01
43.0 43.5 83.29 | 47.49 | 31.87 | 20.64
43.5 44.0 84.47| 49.23 | 30.71 | 20.06
44.0 44.5 84.26 | 49.50 | 30.79 | 19.71
44.5 45.0 83.12 | 45.29 | 34.89 | 19.82
45.0 45.5 83.92| 49.16 | 31.64 | 19.20
45.5 46.0 82.83| 50.35 | 26.14 | 23.51
46.0 46.5 83.63| 47.83 | 31.19 | 20.98
46.5 47.0 83.11| 51.48 | 30.55 | 17.97
47.0 47.5 81.43 | 42.65 | 32.50 | 24.86
47.5 48.0 83.03 | 44.18 | 33.32 | 22.50
48.0 48.5 82.82 | 54.47 | 20.88 | 24.64
48.5 49.0 81.88 | 43.57 | 33.11 | 23.31
49.0 49.5 80.49 | 38.33 | 34.33 | 27.33
49.5 50.0 82.11| 43.70 | 32.84 | 23.46
50.0 50.5 80.20 | 36.05 | 35.46 | 28.49
50.5 51.0 81.28 | 40.25 | 33.43 | 26.32
51.0 51.5 80.23 | 37.48 | 34.79 | 27.73
51.5 52.0 80.86 | 39.07 | 34.72 | 26.21
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AppendiD: Radioisotope and GRBerred?1%Pb chronology

TableD-1. WAB 1 Sediment Core 137@sed chronologynterpolated and extrapolated values highlighted in grey

B37Cs Age 210pp 210pp 226Ra 226Ra 87Cs B87Cs | 24TAm 241Am Total Core
based uncertainty | (Bg/kg) | Error (Bgkg) | Error (Bar’kg) | Error | (Ba/kg) | error Cumulativ
Raw (2 SD) (Ba/kg) (Ba/kg) (Ba/g) (Ba/kg) | edry
Date weight (g)
2018.62 | 0.01 2.98
2018.51 | 0.01 7.37
2018.33 | 0.03 14.19
2018.03 | 0.05 25.65
2017.73 | 0.07 37.05
2017.31 | 0.09 52.79
2016.95 | 0.12 66.51
2016.54 | 0.15 82.12
2016.24 | 0.17 96.21 9.62 49.80 6.38 0.00 93.64
2015.93 | 0.19 105.67
2015.60 | 0.21 118.02
2015.26 | 0.23 131.19
2014.89 | 0.26 145.18
2014.44 | 0.29 162.34
2014.17 | 0.31 172.64
2013.67 | 0.34 191.79
2012.96 | 0.39 68.74 9.82 59.67 7.19 0.00 218.71
2012.36 | 0.43 241.61
2011.95 | 0.46 257.35
2011.59 | 0.49 271.02
2011.14 | 0.52 288.13
2010.74 | 0.54 303.42
2010.02 | 0.59 330.74
2009.26 | 0.64 359.71
2008.71 | 0.68 59.13 8.06 49.33 6.06 0.00 380.50
2007.86 | 0.74 412.91
2007.10 | 0.79 441.77
2006.48 | 0.83 465.66
2005.78 | 0.88 492.16
2005.17 | 0.92 515.48
2004.51 | 0.97 540.46
2003.89 | 1.01 564.27
2003.27 | 1.05 71.72 8.78 50.65 6.48 0.00 587.87
2002.60 | 1.10 613.54
2001.83 | 1.15 642.83
2000.95 | 1.21 676.07
2000.25 | 1.26 702.89
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1999.44 | 1.31 733.62
1998.97 | 1.35 751.88
1998.44 | 1.38 771.91
1997.77 | 1.43 70.31 8.83 56.42 6.94 0.00 797.23
1997.36 | 1.46 813.19
1996.89 | 1.49 830.87
1996.46 | 1.52 847.33
1995.99 | 1.55 865.05
1995.52 | 1.58 883.17
1995.05 | 1.61 901.03
1994.52 | 1.65 921.27
1993.89 | 1.69 53.97 8.30 48.49 6.14 1.78 0.81 945.15
1993.30 | 1.73 967.63
1992.63 | 1.78 993.09
1992.04 | 1.82 1015.66
1991.46 | 1.86 59.29 8.40 47.75 5.84 3.59 0.78 1037.94
1990.78 | 1.91 1063.59
1990.13 | 1.95 1088.52
1989.39 | 2.00 1116.78
1988.67 | 2.05 64.04 8.18 47.32 5.95 4.42 0.72 1144.05
1987.94 | 2.10 1171.80
1987.21 | 2.15 1199.89
1986.45 | 2.20 1228.55
1985.83 | 2.24 51.92 7.59 49.32 5.89 4.18 0.64 1252.35
1985.17 | 2.29 1277.63
1984.44 | 2.34 1305.15
1983.74 | 2.39 1331.93
1983.02 | 2.43 54.38 8.26 47.96 6.24 4.47 0.77 1359.18
1982.33 | 2.48 1385.48
1981.63 | 2.53 1412.14
1980.96 | 2.58 1437.89
1980.25 | 2.62 61.53 8.17 50.64 6.42 4.99 0.72 1464.81
1979.56 | 2.67 1491.14
1978.61 | 2.74 1527.46
1978.03 | 2.78 1549.31
1977.44 | 2.82 47.57 7.86 47.94 5.76 4.34 0.69 1572.02
1976.69 | 2.87 1600.72
1975.82 | 2.93 1633.66
1975.18 | 2.97 1658.05
1974.47 | 3.02 1685.26
1973.66 | 3.07 1715.98
1972.97 | 3.12 1742.40
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1972.33 | 3.16 1766.63
1971.68 | 3.21 50.47 7.66 44.08 5.80 2.01 0.74 1791.48
1970.82 | 3.27 1824.09
1970.16 | 3.31 1849.46
1969.27 | 3.37 1883.21
1968.75 | 3.41 1903.22
1967.98 | 3.46 1932.30
1967.30 | 3.51 1958.11
1966.52 | 3.56 1987.93
1965.63 | 3.62 53.17 7.97 45.70 5.50 4.13 0.69 2022.07
1964.86 | 3.67 2051.08
1964.32 | 3.71 58.05 7.80 48.48 6.26 9.19 0.76 2071.65
1963.67 | 3.76 2096.58
1963.00 | 3.80 61.65 8.82 47.62 6.96 13.50 0.96 1.19 0.81 2122.11
1962.35 | 3.85 2146.69
1961.69 | 3.89 51.08 8.27 47.88 6.19 10.96 0.83 2172.07
1961.10 | 3.93 2194.52
1960.57 | 3.97 61.78 7.88 48.54 6.08 10.62 0.73 2214.59
1959.94 | 4.01 2238.51
1959.25 | 4.06 60.39 7.90 48.73 5.80 10.14 0.75 2264.90
1958.34 | 4.12 2299.59
1957.70 | 4.16 57.95 7.55 46.59 5.88 6.67 0.68 2324.13
1956.98 | 4.21 2351.51
1956.39 | 4.25 55.62 7.67 48.33 6.57 1.02 0.79 2373.94
1955.62 | 4.30 2403.09
1954.88 | 4.36 47.78 8.33 49.08 6.27 0.00 2431.47
1954.23 | 4.40 2456.18
1953.43 | 4.45 2486.86
1952.75 | 4.50 2512.67
1951.87 | 4.56 2546.17
1951.15 | 4.61 2573.66
1950.36 | 4.66 2603.84
1949.58 | 4.72 2633.51
1948.83 | 4.77 50.04 7.92 46.18 6.16 0.00 2662.11
1948.08 | 4.82 2690.54
1947.24 | 4.88 2722.68
1946.36 | 4.94 2756.16
1945.58 | 4.99 2785.85
1944.88 | 5.04 2812.37
1944.25 | 5.08 2836.59
1943.54 | 5.13 2863.44
1942.60 | 5.19 2899.44
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1941.97 | 5.24 2923.15
1941.41 | 5.27 2944.70
1940.73 | 5.32 2970.73
1940.13 | 5.36 2993.40
1939.34 | 5.42 3023.35
1938.52 | 5.47 3054.64
1937.71 | 5.53 3085.71
1937.07 | 5.57 3110.07

TableD-2. WAB 2 Sediment Core GiRferred 210Pb chronologinterpolated and extrapolated values highlighted in grey

CRS Age 210pp 210Ph 22Ra 22Ra 137Cs 137Cs Total dry massg
Raw uncertainty | (Bg/kg) | Error (Ba/kg) | error (Bag/kg) | Error sedimentation
Date (2 SD) (Ba/kg) (Ba/kg) (Bakg) | (g/cn?yr)
2018.60| 0.18 72.77 | 10.53 | 50.43 | 2.39 9.25 1.55 0.44
2018.33| 0.36 71.27 | 7.36 48.72 1.66 9.16 1.11 0.43
2017.92| 0.57 71.04 | 9.25 48.96 | 2.79 8.46 1.28 0.44
2017.50| 0.69 70.48 | 7.80 48.15 1.82 8.29 1.17 0.43
2017.05| 0.84 65.59 | 7.27 47.37 1.75 9.32 1.18 0.51
2016.56| 0.99 71.22 0.40
2015.93| 1.12 77.15 | 7.67 47.84 1.68 7.89 1.06 0.31
2015.24| 1.29 70.78 0.39
2014.71| 1.37 64.76 | 6.55 47.22 | 1.54 8.00 0.98 0.50
2014.22| 1.51 66.19 0.44
2013.66| 1.61 67.65 | 7.37 46.41 1.68 8.27 1.10 0.40
2013.14| 1.71 66.67 0.42
2012.67| 1.80 65.71 | 7.54 47.81 1.74 8.12 1.11 0.46
2012.08| 1.97 69.19 0.36
2011.24| 2.11 7279 | 7.75 44.55 1.68 8.06 1.08 0.28
2010.50| 2.24 64.93 0.45
2010.10| 2.30 57.67 | 7.53 48.32 1.80 8.80 1.19 0.80
2009.73| 2.41 63.27 0.49
2009.19| 2.49 69.22 | 7.42 45.84 1.78 7.89 1.06 0.31
2008.54| 2.62 67.89 0.30
2007.81| 2.72 66.58 | 7.08 42.64 1.57 6.99 0.98 0.29
2007.08| 2.87 68.56 0.33
2006.38| 2.99 70.57 | 7.82 52.81 1.87 8.18 1.13 0.38
2005.69| 3.12 69.11 0.35
2005.00| 3.24 67.66 | 7.72 48.20 | 3.06 8.54 1.17 0.33
2004.34| 3.36 65.33 0.38
2003.79| 3.43 63.05 | 7.34 49.26 1.76 7.91 1.10 0.45
2003.29| 3.54 60.35 0.47
2002.71| 3.64 57.72 | 7.08 45.59 1.88 8.31 1.08 0.49
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2001.85]| 3.85 68.62 0.31
2000.71| 4.03 80.82 | 8.50 53.21 | 1.93 4.83 1.00 0.21
1999.68| 4.16 79.63 0.18
1998.24| 4.48 78.45 | 8.13 4452 | 1.76 7.52 1.12 0.16
1996.61| 4.68 71.94 0.20
1995.51| 4.84 65.81 | 7.19 48.59 | 1.72 6.80 1.02 0.28
1994.46| 5.03 64.43 0.27
1993.36| 5.21 63.06 | 6.84 4498 | 1.60 6.11 0.94 0.25
1992.18| 5.43 67.72 | 7.26 47.18 | 2.14 13.81 | 1.42 0.21
1991.09| 5.60 69.13 | 7.29 50.80 | 1.75 15.57 | 1.56 0.23
1990.50| 5.64 53.27 | 5.82 48.64 | 1.49 9.63 1.04 0.88
1990.06 | 5.74 57.44 | 6.52 47.32 | 1.63 7.61 1.01 0.40
1989.28| 5.91 64.67 0.25
1988.14| 6.16 7247 | 1.77 48.71 | 1.79 11.31 | 1.32 0.16
1986.86| 6.38 67.86 0.20
1985.80| 6.55 63.45 | 7.72 48.86 | 1.90 10.11 | 1.28 0.24
1984.57| 6.84 72.89 0.15
1982.64| 7.36 83.23 | 8.22 50.79 | 1.85 9.72 1.26 0.10
1980.29| 7.82 74.40 0.13
1978.38| 8.14 66.21 | 7.55 49.70 | 1.83 9.88 1.24 0.17
1976.27| 8.87 71.89 | 6.88 46.70 | 1.55 9.55 1.09 0.11
1973.12| 9.70 79.39 | 8.69 56.41 | 2.12 9.52 1.35 0.11
1970.37| 9.98 67.69 0.15
1968.71| 10.28 57.20 | 6.59 47.59 | 1.67 6.58 0.98 0.22
1967.10| 10.86 68.51 | 7.24 50.57 | 2.04 6.15 0.94 0.11
1965.03| 11.37 84.80 | 9.42 69.62 | 2.43 9.13 1.43 0.13
1961.20| 13.34 72.36 | 6.91 44.03 | 1.50 6.11 0.89 0.06
1957.87| 13.56 58.00 | 6.37 52.30 | 1.67 5.02 0.84 0.26
1956.26 | 13.83 60.82 0.16
1953.55| 14.89 63.73 | 7.11 50.50 | 1.74 4.19 0.88 0.10
1950.42| 15.44 59.85 0.10
1947.71| 16.31 56.14 | 7.01 4559 | 1.64 4.00 0.84 0.11
1944.60| 17.23 55.81 0.09
1939.94| 19.74 55.50 | 5.63 4198 | 1.34 1.77 0.60 0.07
1936.38 54.50

1934.87 53.52 | 6.65 50.50 | 1.76 0.00 0.00

1933.41 51.76

1931.93 50.05

1930.45 48.37

1928.62 46.73 | 5.90 45.15 | 1.56 0.00 0.00

1926.46 46.47

1924.50 46.21
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1922.55

45.96

1920.76

45.70

5.46

42.61

1.38

0.00

0.00

1919.29

1917.65

1915.53

1913.05

1911.19

1909.90

1908.31

1906.66

1905.09

1903.31

1901.61

1900.25

1898.58

1897.09

1896.06

1894.94

1893.56

1892.08

1890.54

1888.82

49.67

7.25

49.80

1.85

0.00

0.00

1887.01

1885.30

1883.61

1881.97

1880.40

1879.00

1877.80

1876.62

1875.41

1874.26

1873.09

1871.74

54.27

7.52

42.52

1.76

0.00

0.00

1870.39

1869.00

1867.52

1866.06

1864.58

1863.18

1861.74

1860.18
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1858.66

1857.09

1855.51

1854.08

1852.75

1851.61

1850.64

1849.52

1848.13

1846.87

1845.86

1844.79

1843.71

1842.59

1841.49

1840.48

1839.51

1838.53

1837.44

1836.10

1834.72

1833.06

1831.09

1829.50

1828.31

1827.14

1825.96

1824.66

1822.81

1820.63

1818.57

1816.69

44.04

6.81

51.84

2.07

0.00

0.00

1814.84

1813.04

1811.07

1809.17

1807.11

1804.74

1802.43

1799.96

1797.89

1796.21
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1794.41
1792.60
1790.95
1789.30
1787.62
1786.02
1784.46
1783.02
1781.70
1780.20
1778.60
1776.93
1775.17
1773.35
1771.47
1769.53
1767.46
1765.32

TableD-3. WAB 3 Sediment Core GiRferred 210Pb chronologinterpolated and extrapolated values highlighted in grey

CRS Age 210pp 210Pp Error | 22%Ra 226Ra error | 137Cs 137Cs Error | Total dry mass
Raw uncertainty | (Bg/kg) | (Ba/kg) (Ba/kg) | (Ba’kg) (Ba/kg) | (Bag/kg) sedimentation (g/cri
Date (2 SD) yr)
2019.49| 0.08 288.72 | 27.48 -0.15 0.15 38.11 4.85 0.03
2019.13| 0.11 405.65 | 45.30 1.58 1.21 59.13 8.40 0.02
2018.76| 0.15 363.30 | 43.95 17.36 6.17 48.56 8.01 0.02
2018.31| 0.22 404.86 | 65.39 0.02
2017.79| 0.25 449.47 | 48.42 -5.59 6.89 55.91 8.45 0.02
2017.20| 0.32 432.31 | 62.52 0.02
2016.57| 0.34 415.60 | 39.55 -4.35 2.11 47.26 6.63 0.02
2015.94 | 0.38 426.31 | 56.96 0.02
2015.24| 0.42 437.20 | 40.99 3.89 1.23 64.33 7.72 0.02
2014.54| 0.45 462.85 | 58.82 0.02
2013.79| 0.48 489.48 | 42.19 -7.23 3.46 73.71 8.15 0.01
2012.95| 0.52 535.16 | 61.50 0.01
2011.97| 0.56 583.59 | 44.75 7.37 2.63 89.48 8.93 0.01
2010.88| 0.61 579.12 | 62.09 0.01
2009.84 | 0.65 574.67 | 43.04 -0.94 0.89 101.47 | 9.62 0.01
2008.65| 0.71 575.08 | 61.57 0.01
2007.28| 0.77 575.50 | 44.03 0.18 0.08 97.65 9.51 0.01
2005.83| 0.84 529.82 | 59.94 0.01
2004.41| 0.89 486.63 | 40.67 -0.20 0.18 107.75 | 10.32 0.01
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2002.88 | 0.97 491.65 | 58.76 0.01
2001.21| 1.04 496.70 | 42.42 -2.10 3.25 108.18 | 10.50 0.01
1999.50| 1.12 46874 | 55.01 0.01
1997.90| 1.18 441.86 | 35.03 0.13 0.18 111.30 | 10.12 0.01
1996.46| 1.24 406.81 | 48.99 0.01
1994.97| 1.31 373.67 | 34.25 1229 | 4.17 117.70 | 10.84 0.01
1993.55| 1.37 368.51 | 50.82 0.01
1992.07| 1.45 363.39 | 37.55 -2.70 2.43 129.19 | 12.13 0.01
1990.45| 1.52 336.77 | 48.88 0.01
1989.10| 1.58 311.47 | 31.29 2.78 9.93 111.98 | 10.39 0.01
1987.80| 1.65 315.23 | 45.28 0.01
1986.20| 1.74 319.01 | 32.73 -0.88 2.09 102.73 | 9.88 0.01
1984.59| 1.82 293.53 | 46.52 0.01
1983.08| 1.90 269.46 | 33.06 8.40 5.22 90.15 | 9.25 0.01
1981.57| 1.97 237.75 | 43.16 0.01
1980.12| 2.06 208.64 | 27.74 -1.01 1.03 100.38 | 9.51 0.01
1978.63| 2.14 203.74 | 36.43 0.01
1977.04| 2.24 198.92 | 23.61 -0.70 0.47 93.40 | 8.63 0.01
1975.39| 2.34 186.70 | 30.58 0.01
1973.67 | 2.47 175.00 | 19.44 6.19 154 85.56 | 7.67 0.01
1972.03| 2.59 156.52 | 20.77 1.82 2.67 85.06 | 7.88 0.01
1970.32| 2.73 152.38 | 20.07 17.40 | 3.19 78.39 | 7.33 0.01
1968.46 | 2.88 126.89 | 17.02 5.09 1.34 78.22 | 7.08 0.01
1966.59 | 3.04 154.52 | 20.15 15.45 | 3.35 68.03 | 6.57 0.01
1964.51| 3.20 138.90 | 26.07 0.01
1962.35| 3.39 124.37 | 16.55 1410 | 2.69 52,51 | 5.15 0.01
1960.48 | 3.54 103.74 | 20.25 0.01
1958.65| 3.74 85.53 11.68 6.40 1.45 39.21 | 3.76 0.02
1956.95| 3.88 68.43 15.07 0.02
1955.42| 4.05 53.78 9.52 6.22 1.28 25.37 | 2.68 0.02
1953.58| 4.24 69.11 14.84 0.02
1951.13| 4.60 87.11 11.39 0.32 0.21 25.89 | 2.82 0.01
1948.50| 4.87 72.23 15.22 0.01
1945.98| 5.21 59.15 10.10 0.06 0.04 2224 | 254 0.02
1943.43| 5.51 59.25 13.98 0.01
1940.75| 5.95 59.36 9.67 7.49 1.46 19.02 | 2.28 0.01
1937.83| 6.37 58.16 13.45 0.01
1934.60| 7.00 56.97 9.35 5.13 1.18 13.92 | 1.98 0.01
1931.10| 7.52 48.87 13.10 0.01
1927.59| 8.18 41.58 9.18 7.95 3.14 12.00 | 1.90 0.01
1923.36| 8.83 41.75 12.76 0.01
1919.11| 9.70 41.92 8.86 2.30 0.82 11.70 | 1.85 0.01
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1915.62| 10.22 34.84 14.59 0.01
1912.09| 10.79 28.60 11.59 0.01
1908.95| 10.97 23.16 13.79 0.01
1906.42| 11.42 18.46 7.47 5.54 1.19 7.52 1.58 0.02
1904.24| 11.45 17.24 12.65 0.02
1902.20| 11.54 16.08 10.21 0.02
1900.02| 11.09 14.98 12.36 0.02
1897.73| 11.15 13.92 6.96 2.80 1.09 8.85 1.58 0.02
1895.48| 10.63 14.36 11.76 0.02
1892.84| 9.77 14.82 9.48 0.01
1889.75]| 8.10 15.28 11.45 0.01
1885.79| 5.63 15.75 6.43 2.59 0.82 6.21 1.33 0.01
1881.47 0.01
1877.52 0.01
1873.69 0.01
1870.04 0.01
1863.40 0.01
1856.12 0.01
1851.37 0.01
1846.99 5.12 4.58 4.87 0.96 6.50 1.23 0.01
1842.56 0.01
1838.09 0.01
1833.63 0.01
1828.99 0.01
1824.36 0.01
1819.59 0.01
1814.88 0.01
1810.20 0.01
1805.57 0.01
1801.08 0.01
1796.61 0.01
1792.11 0.01
1787.52 0.01
1781.97 0.01
1776.43 0.01
1771.34 0.01
1765.93 0.01
1761.20 0.01
1756.27 0.01
1750.83 0.01
1745.40 0.01
1739.61 0.01
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1733.12 0.01
1726.54 0.01
1720.37 0.01
1714.00 0.01
1707.46 0.01
1700.63 0.01
1693.67 0.01
1686.93 0.01
1680.42 0.01
1673.83 0.01
1666.72 0.01
1659.92 0.01
1653.04 0.01
1645.74 0.01
1637.90 0.01
1630.10 0.01
1623.30 0.01
1616.64 0.01
1609.72 0.01
1603.09 0.01
1596.43 0.01
1589.68 0.01
1583.08 0.01
1576.50 0.01
1569.90 0.01
1562.94 0.01
1556.08 0.01
1549.12 0.01
1541.86 0.01
1534.64 0.01
1527.49 0.01
1520.09 0.01
1512.51 0.01
1505.52 0.01
1498.13 0.01
1489.86 0.01
1480.95 0.01
1470.76 0.01
1461.13 0.01
1453.36 0.01
1444.75 0.01
1434.97 0.01

98




1424.62 0.01
1414.29 0.01
1403.98 0.01
1391.37 0.01
1379.51 0.01
1368.07 0.01
1354.91 0.01
1341.77 0.01
1327.77 0.01
1312.32 0.01
1297.81 0.01
1284.20 0.01
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AppendiE Grain Size data
TableE1. WAB 1 Sediment Core, Grain Size (um) analysis.

Estima | Dept | Depth Proportion of grains (%) in grain size category
ted h-cm | -cm
Year (Top | (Botto | XK. 0.091 0.101Q 0.12K 0.13K 0.15% 0.17K 0.201 0.23K 0.261 0.301 0.341 0.39 0.45K 0.52 0.58K 0.671 0.77Q 0.89K 1.0D8
) m) 09 .10 .12 .13 .15 17 .20 .23 .26 .30 .34 .39 .45 .51 .58 .67 77 .88 .01 .15
2018.7 0 0.5 0.0 0.14 0.24 0.39 0.61 0.94 1.40 2.00 2.70 3.49 4.36 4.83 4.19 3.14 2.09 1.28 0.76 0.46 0.30 0.26
2018.6 0.5 1 8.0 0.18 0.30 0.47 0.73 1.11 1.63 2.28 3.00 3.71 4.26 4.25 3.36 2.37 1.56 0.99 0.63 0.42 0.31 0.28
2018.5 1 1.5 8.0 0.18 0.29 0.46 0.71 1.09 1.59 2.23 2.96 3.70 4.36 4.57 3.88 2.95 2.05 1.34 0.86 0.57 0.41 0.36
3018.3 1.5 2 8.0 0.15 0.25 0.40 0.62 0.94 1.39 1.95 2.59 3.27 3.93 4.26 3.74 2.94 2.09 1.38 0.88 0.56 0.39 0.34
2018.0 2 25 3.0 0.14 0.23 0.37 0.57 0.87 1.28 1.82 2.45 3.15 3.90 4.27 3.71 2.83 1.95 1.25 0.79 0.52 0.37 0.33
2017.7 25 3 8.0 0.15 0.25 0.40 0.61 0.93 1.37 1.93 2.57 3.27 3.97 4.35 3.89 3.09 222 1.49 0.97 0.65 0.46 0.41
2017.3 3 35 8.0 0.13 0.21 0.33 0.51 0.76 112 1.59 2.15 2.76 3.38 3.73 3.40 2.79 2.10 1.46 0.98 0.65 0.46 0.40
;016.9 35 4 8.0 0.14 0.23 0.36 0.55 0.82 121 1.70 2.30 2.94 3.56 3.83 3.34 2.59 1.84 1.24 0.81 0.54 0.39 0.35
2016.5 4 4.5 8.0 0.16 0.26 0.40 0.61 0.92 1.34 1.89 2.52 3.18 3.77 3.93 3.38 2.70 2.05 1.46 1.00 0.68 0.48 0.40
3016.2 4.5 5 8.0 0.19 0.31 0.49 0.76 1.16 1.70 2.39 3.17 3.95 4.58 471 3.90 2.94 2.07 1.38 0.90 0.60 0.43 0.37
3015.9 5 55 8.0 0.13 0.22 0.34 0.53 0.81 1.20 1.71 2.33 3.05 3.88 4.46 411 3.33 2.42 1.63 1.06 0.70 0.50 0.44
3015.6 55 6 8.0 0.14 0.23 0.36 0.56 0.86 1.27 1.81 2.47 3.19 3.89 4.17 3.57 2.65 1.78 1.13 0.70 0.44 0.31 0.27
2015.2 6 6.5 3.0 0.18 0.29 0.46 0.71 1.08 1.60 2.26 3.01 3.78 4.41 4.44 3.50 2.45 1.59 1.01 0.64 0.43 0.32 0.29
2014.8 6.5 7 8.0 0.19 0.32 0.51 0.81 1.24 1.85 2.62 3.50 4.41 5.25 5.46 4.47 321 2.09 1.28 0.78 0.49 0.33 0.29
2014.4 7 75 8.0 0.16 0.27 0.42 0.66 1.01 1.48 2.09 2.80 3.55 4.30 4.66 4.09 3.18 2.23 1.45 0.91 0.58 0.40 0.34
2014.1 75 8 8.0 0.00 0.14 0.23 0.35 0.54 0.82 121 1.73 2.43 3.33 4.05 3.97 3.22 2.28 1.46 0.90 0.56 0.40 0.36
;013.6 8 85 8.0 0.00 0.00 0.11 0.17 0.26 0.41 0.63 0.96 1.49 2.32 3.17 3.60 3.26 2.49 1.68 1.07 0.67 0.47 0.43
2012.9 8.5 9 8.0 0.00 0.00 0.00 0.00 0.11 0.17 0.27 0.44 0.77 1.40 2.25 3.01 3.22 2.74 1.98 1.28 0.80 0.54 0.46
2012.3 9 9.5 8.0 0.00 0.00 0.11 0.18 0.28 0.43 0.68 1.06 1.68 2.68 3.64 4.06 3.55 2.60 1.69 1.03 0.63 0.44 0.39
2011.9 9.5 10 8.0 0.00 0.00 0.11 0.17 0.27 0.42 0.66 1.03 1.63 2.59 3.52 3.91 3.40 2.48 1.60 0.97 0.59 0.41 0.36
2011.5 10 10.5 8.0 0.00 0.13 0.21 0.33 0.52 0.79 1.16 1.68 2.39 3.33 4.08 3.99 3.16 2.16 1.34 0.79 0.47 0.32 0.29
2011.1 10.5 11 8.0 0.15 0.25 0.40 0.62 0.95 1.41 2.00 271 3.48 4.20 4.39 3.59 2.54 1.65 1.02 0.63 0.41 0.30 0.27
2010.7 11 115 8.0 0.12 0.20 0.30 0.47 0.71 1.04 1.48 2.02 2.63 3.28 3.64 3.25 2.52 1.76 1.15 0.73 0.47 0.34 0.31
2010.0 115 12 8.0 0.00 0.00 0.00 0.14 0.21 0.33 0.53 0.84 1.37 2.26 3.16 3.68 341 2.63 1.80 1.16 0.75 0.55 0.51
2009.2 12 125 8.0 0.00 0.00 0.00 0.10 0.16 0.26 0.41 0.67 112 1.90 2.73 3.29 3.18 2.54 1.80 1.19 0.78 0.59 0.55
2008.7 12.5 13 8.0 0.12 0.21 0.32 0.50 0.77 1.14 1.63 2.25 2.98 3.75 4.10 3.57 2.67 1.82 1.17 0.75 0.50 0.38 0.34
;007.8 13 135 8.0 0.17 0.28 0.42 0.65 0.97 141 1.98 2.63 3.30 3.87 3.93 3.32 2.59 1.92 1.38 0.96 0.66 0.48 0.40
6 0
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2007.1 13.5 14 0.0 0.14 0.22 0.34 0.51 0.77 1.13 1.58 2.12 2.70 3.26 3.54 3.19 2.65 2.04 1.45 0.98 0.66 0.46 0.40
2006.4 14 14.5 8.0 0.15 0.23 0.36 0.54 0.82 1.19 1.67 2.23 2.84 3.40 3.62 3.24 2.70 2.14 1.60 1.15 0.82 0.61 0.53
§005.7 145 15 g.l 0.19 0.31 0.48 0.73 1.09 1.58 2.22 2.96 3.72 4.35 4.41 3.56 2.56 1.73 1.14 0.76 0.53 0.40 0.37
2005.1 15 155 8.0 0.14 0.23 0.35 0.54 0.81 1.19 1.67 2.23 2.84 3.40 3.62 3.26 2.70 2.09 1.52 1.05 0.72 0.51 0.43
;004.5 155 16 8.0 0.00 0.00 0.00 0.00 0.14 0.21 0.32 0.49 0.76 1.23 1.85 2.42 2.56 2.25 171 1.19 0.80 0.59 0.55
;003.8 16 16.5 8.0 0.14 0.22 0.34 0.52 0.77 112 157 2.09 2.63 3.13 3.31 2.94 2.44 191 141 1.00 0.70 0.51 0.44
2003.2 16.5 17 8.0 0.00 0.11 0.17 0.27 0.41 0.62 0.92 1.32 1.87 2.62 3.29 3.39 2.88 2.14 1.44 0.92 0.60 0.44 0.41
2001.8 17.5 18 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.24 0.46 0.93 1.68 2.39 2.71 2.41 1.78 1.16 0.72 0.46 0.38
3000.9 18 18.5 8.0 0.00 0.00 0.00 0.15 0.22 0.33 0.49 0.71 1.03 1.51 2.12 2.50 2.43 2.00 1.44 0.95 0.61 0.43 0.39
i999.4 19 19.5 8.1 0.20 0.31 0.48 0.73 1.10 1.61 2.26 3.04 3.86 4.58 4.75 4.01 3.06 2.21 1.57 1.13 0.85 0.68 0.63
;.1998.9 195 20 g.l 0.23 0.37 0.58 0.89 1.34 1.96 2.74 3.62 4.49 5.17 5.21 4.32 3.27 2.36 1.65 1.16 0.85 0.66 0.61
1998.4 20 20.5 g.O 0.00 0.00 0.00 0.11 0.16 0.26 0.40 0.62 1.00 1.68 2.54 3.25 3.27 2.68 1.88 1.19 0.73 0.49 0.43
;.1997.7 20.5 21 8.1 0.23 0.36 0.57 0.87 1.32 1.93 2.71 3.60 4.48 5.18 5.24 4.34 3.34 2.45 1.73 1.19 0.84 0.62 0.54
1997.3 21 215 g.O 0.00 0.11 0.16 0.24 0.36 0.51 0.72 0.97 1.34 1.93 2.94 4.10 4.98 5.10 4.50 3.58 2.74 2.15 1.96
i996.8 215 22 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.49 1.31 3.08 4.98 6.27 6.34 5.44 4.24 3.20 2.50 2.37
2996.4 22 225 8.1 0.20 0.33 0.50 0.76 1.14 1.65 2.32 3.09 3.90 4.57 4.65 3.82 2.80 1.93 1.31 0.89 0.63 0.48 0.44
5995.9 225 23 3.0 0.14 0.23 0.36 0.55 0.82 1.21 1.71 231 2.95 3.55 3.79 3.21 241 1.65 1.06 0.66 0.42 0.29 0.25
2995.5 23 235 8.1 0.20 0.32 0.48 0.74 1.10 1.61 2.26 3.03 3.83 4.52 4.65 3.84 2.83 1.95 131 0.89 0.62 0.47 0.42
i995.0 235 24 3.0 0.17 0.28 0.43 0.65 0.97 141 1.98 2.63 3.29 3.84 3.89 3.18 2.38 1.71 1.19 0.82 0.57 0.41 0.35
i994.5 24 245 3.0 0.00 0.00 0.11 0.17 0.27 0.42 0.64 0.98 1.52 2.38 3.26 3.72 3.36 2.56 1.73 1.09 0.69 0.49 0.44
i993.8 245 25 8.0 0.00 0.00 0.00 0.00 0.10 0.17 0.29 0.52 0.98 1.87 2.88 3.56 3.58 291 2.05 1.33 0.85 0.59 0.52
2993.3 25 255 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.28 0.66 1.43 2.30 2.88 2.83 2.29 161 1.07 0.71 0.58
2992.6 255 26 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.25 0.56 1.01 1.47 1.68 1.54 1.19 0.83 0.57 0.48
i992.0 26 26.5 8.0 0.14 0.23 0.35 0.53 0.79 1.16 1.62 2.17 2.75 3.32 3.60 3.32 2.84 2.26 1.68 1.19 0.84 0.63 0.55
;.1991.4 26.5 27 8.0 0.14 0.23 0.36 0.57 0.86 1.27 1.80 2.43 3.13 3.82 4.06 3.44 2.55 1.74 1.13 0.73 0.49 0.37 0.34
i990.7 27 275 (0).0 0.00 0.14 0.22 0.33 0.50 0.74 1.06 1.47 1.98 2.59 3.11 3.06 2.60 1.98 1.39 0.94 0.64 0.48 0.44
?990.1 275 28 (0).0 0.00 0.00 0.00 0.13 0.21 0.33 0.52 0.81 1.31 2.12 2.96 3.40 3.08 2.32 1.53 0.95 0.58 0.41 0.37
i989.3 28 28.5 8.0 0.00 0.00 0.00 0.00 0.14 0.21 0.34 0.53 0.88 151 2.34 3.05 3.12 2.58 181 1.15 0.70 0.47 0.41
2988.6 285 29 (0).0 0.00 0.00 0.00 0.00 0.10 0.16 0.26 0.44 0.77 1.43 2.32 3.12 3.33 2.81 2.01 1.29 0.79 0.52 0.44
1987.9 29 295 8.0 0.00 0.00 0.00 0.00 0.00 0.11 0.17 0.30 0.53 1.03 1.75 2.45 2.76 2.46 1.84 1.23 0.78 0.53 0.45
4 0
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1987.2 | 29.5 30 0.0 0.00 0.00 0.00 0.00 0.13 0.20 0.33 0.57 1.01 1.82 271 3.32 3.29 2.65 1.86 121 0.77 0.55 0.49
1986.4 30 30.5 8.0 0.00 0.00 0.00 0.00 0.00 0.14 0.24 0.44 0.84 1.66 2.66 3.35 3.39 2.76 1.93 1.24 0.78 0.53 0.46
i985.8 30.5 31 3.0 0.00 0.00 0.00 0.00 0.15 0.24 0.39 0.66 1.16 2.06 3.02 3.63 3.50 2.76 1.90 1.22 0.77 0.55 0.49
i985.1 31 315 8.0 0.00 0.00 0.00 0.00 0.14 0.23 0.37 0.62 1.09 1.94 2.86 3.46 3.35 2.64 1.82 1.16 0.72 0.50 0.45
1984.4 315 32 8.0 0.00 0.00 0.00 0.12 0.19 0.30 0.48 0.78 1.30 2.20 3.13 3.68 3.42 2.62 1.76 1.10 0.68 0.47 0.42
;.1983.7 32 325 8.0 0.00 0.00 0.00 0.00 0.16 0.25 0.41 0.69 119 2.08 3.02 3.61 3.44 2.67 181 113 0.70 0.49 0.43
;.1983.0 325 33 8.0 0.00 0.00 0.00 0.11 0.18 0.29 0.46 0.76 1.29 221 3.15 3.69 3.41 2.59 1.72 1.06 0.65 0.45 0.40
5982.3 33 335 8.0 0.00 0.00 0.00 0.00 0.00 0.16 0.25 0.41 0.70 1.27 2.03 2.75 3.00 2.62 1.94 1.30 0.83 0.58 0.51
i981.6 335 34 8.0 0.00 0.00 0.00 0.00 0.11 0.17 0.27 0.43 0.73 1.30 2.07 2.78 2.99 2.58 1.90 1.26 0.80 0.56 0.49
i980.9 34 345 8.0 0.00 0.00 0.00 0.00 0.13 0.21 0.34 0.60 1.09 1.99 297 3.59 3.49 2.74 1.87 1.18 0.74 0.51 0.45
i980.2 345 35 3.0 0.00 0.00 0.00 0.00 0.13 0.22 0.36 0.62 111 2.03 3.00 3.58 3.41 261 174 1.07 0.65 0.44 0.38
i979.5 35 355 8.0 0.00 0.00 0.00 0.12 0.19 0.30 0.48 0.77 1.27 213 3.03 3.57 3.34 2.59 177 112 0.70 0.50 0.44
i978.6 355 36 8.0 0.00 0.00 0.13 0.21 0.33 0.51 0.78 1.20 1.86 2.89 3.86 4.25 3.69 2.72 178 1.10 0.68 0.48 0.43
1978.0 36 36.5 8.0 0.00 0.00 0.00 0.00 0.00 0.11 0.18 0.32 0.58 114 1.92 2.66 2.96 261 1.94 1.29 0.82 0.56 0.48
i977.4 36.5 37 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.23 0.44 091 1.66 2.40 2.76 2.49 1.86 1.22 0.76 0.49 0.40
1976.6 37 375 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.28 0.52 1.04 1.81 2.59 2.98 2.73 2.10 1.44 0.94 0.65 0.57
2975.8 37.5 38 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.29 0.55 111 195 2.78 3.18 2.88 2.18 1.48 0.95 0.65 0.55
i975.1 38 38.5 8.0 0.00 0.00 0.00 0.12 0.19 0.31 0.53 0.91 1.63 2.82 3.77 4.10 3.61 2.66 177 113 0.73 0.54 0.49
?974.4 38.5 39 8.0 0.00 0.00 0.00 0.15 0.23 0.36 0.56 0.88 141 2.27 3.12 3.55 3.20 241 161 1.01 0.63 0.45 0.41
1973.6 39 39.5 3.0 0.00 0.00 0.00 0.00 0.11 0.19 0.32 0.56 1.03 1.93 2.90 3.53 3.50 2.82 1.98 1.29 0.83 0.59 0.53
i972.9 39.5 40 8.0 0.00 0.00 0.14 0.22 0.35 0.55 0.85 1.32 2.08 3.17 3.95 4.06 3.34 2.38 157 1.01 0.66 0.51 0.47
1972.3 40 40.5 8.0 0.00 0.00 0.13 0.19 0.30 0.46 0.69 1.03 1.55 2.33 3.10 3.45 3.10 2.39 1.66 1.10 0.73 0.55 0.51
i971.6 40.5 41 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.35 0.76 1.44 214 251 2.33 1.79 1.20 0.77 0.50 0.42
3970.8 41 415 8.0 0.00 0.00 0.00 0.00 0.15 0.25 0.42 0.76 1.42 2.56 3.55 3.96 3.62 2.75 1.86 1.20 0.77 0.56 0.51
i970.1 41.5 42 8.0 0.00 0.00 0.00 0.00 0.12 0.18 0.28 0.44 0.69 115 177 2.35 2.50 217 1.62 1.09 0.70 0.49 0.44
i969.2 42 42,5 (0).0 0.00 0.00 0.00 0.00 0.11 0.17 0.29 0.51 0.95 178 2.73 3.40 3.42 2.78 1.96 127 0.80 0.56 0.49
1968.7 42,5 43 (0).0 0.00 0.00 0.00 0.00 0.14 0.23 0.38 0.65 117 212 3.09 3.69 3.60 2.85 1.99 1.30 0.84 0.62 0.58
i967.9 43 435 8.0 0.00 0.00 0.00 0.00 0.00 0.16 0.27 0.48 091 1.74 2.66 3.29 3.33 2.76 1.99 1.33 0.88 0.65 0.60
?967.3 435 44 8.0 0.00 0.00 0.00 0.00 0.12 0.19 0.32 0.56 1.01 1.86 2.77 3.41 3.45 2.83 2.04 1.36 0.90 0.67 0.62
2966.5 44 445 8.0 0.00 0.00 0.00 0.00 0.11 0.18 0.30 0.53 0.98 1.82 2.70 3.26 3.18 251 1.72 1.09 0.68 0.47 0.42
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1965.6 | 44.5 45 0.0 0.00 0.00 0.00 0.14 0.22 0.34 0.54 0.85 1.39 2.27 3.15 3.64 3.33 255 1.74 111 0.71 0.52 0.47
i964.8 45 455 8.0 0.00 0.00 0.10 0.16 0.26 0.42 0.68 112 1.88 3.07 3.97 4.24 3.62 2.63 175 112 0.74 0.56 0.52
i964.3 455 46 3.0 0.00 0.00 0.00 0.00 0.13 0.21 0.35 0.61 111 2.03 2.99 3.61 3.53 281 1.95 1.26 0.81 0.58 0.53
i963.6 46 46.5 8.0 0.00 0.00 0.00 0.00 0.00 0.15 0.25 0.46 0.90 1.75 273 3.42 3.49 2.92 2.10 1.40 0.92 0.66 0.59
1963.0 46.5 47 8.0 0.00 0.00 0.00 0.00 0.00 0.16 0.27 0.49 0.92 1.74 2.65 3.27 3.30 273 1.96 1.30 0.86 0.63 0.57
2962.3 47 475 8.0 0.00 0.00 0.13 0.20 0.31 0.48 0.73 1.10 1.68 2.55 3.38 3.77 3.36 2.59 181 121 0.82 0.64 0.61
5961.6 475 48 8.0 0.12 0.20 0.31 0.47 0.71 1.04 1.46 1.97 2.54 3.14 3.55 3.32 281 215 1.52 1.02 0.69 0.49 0.44
i961.1 48 48.5 8.0 0.00 0.00 0.00 0.00 0.11 0.18 0.31 0.55 1.04 1.94 2.89 3.53 3.56 294 213 1.44 0.97 0.73 0.69
2960.5 48.5 49 8.0 0.00 0.00 0.00 0.00 0.00 0.14 0.24 0.43 0.84 1.65 2.58 3.25 3.38 2.90 215 1.48 1.00 0.75 0.69
1959.9 49 49.5 8.0 0.00 0.12 0.19 0.29 0.45 0.69 1.05 1.56 2.34 3.34 4.03 4.01 3.25 2.34 1.58 1.05 0.73 0.59 0.56
1959.2 49.5 50 3.0 0.00 0.00 0.00 0.12 0.18 0.29 0.48 0.79 1.36 2.36 3.37 4.00 3.80 2.98 2.07 1.35 0.88 0.64 0.58
i958.3 50 50.5 8.0 0.15 0.25 0.39 0.61 0.92 1.35 1.90 2.54 3.23 3.90 4.12 351 2.63 181 118 0.77 0.52 0.38 0.35
;.1957.7 50.5 51 8.0 0.11 0.17 0.27 0.41 0.62 0.90 1.28 175 2.30 2.90 3.30 3.08 2.52 1.87 1.30 0.87 0.60 0.45 0.42
2956.9 51 515 8.0 0.14 0.23 0.35 0.55 0.83 1.22 1.72 2.32 2.99 3.69 4.03 3.57 2.79 1.99 1.35 0.90 0.62 0.46 0.42
i956.3 515 52 8.0 0.00 0.00 0.13 0.20 0.31 0.47 0.71 1.06 1.61 2.44 3.25 3.66 3.29 2.55 178 119 0.79 0.61 0.57
2955.6 52 52.5 8.0 0.00 0.00 0.11 0.18 0.27 0.42 0.65 1.00 1.56 2.45 3.32 3.76 3.38 2.59 1.77 1.15 0.75 0.56 0.51
i954.8 52.5 53 8.0 0.00 0.00 0.00 0.00 0.15 0.24 0.39 0.63 1.07 1.84 2.66 3.22 3.16 2.55 1.82 121 0.80 0.60 0.56
?954.2 53 53.5 8.0 0.00 0.00 0.00 0.00 0.00 0.14 0.23 0.41 0.74 137 2.09 2.62 271 2.30 1.69 1.16 0.78 0.58 0.55
i953.4 53.5 54 8.0 0.00 0.00 0.00 0.00 0.15 0.24 0.42 0.74 137 2.46 3.39 3.79 3.48 2.65 181 118 0.77 0.58 0.53
i952.7 54 54.5 3.0 0.00 0.00 0.00 0.00 0.11 0.17 0.29 0.50 0.94 1.74 2.63 3.27 3.37 2.85 2.10 1.45 0.98 0.75 0.69
i951.8 54.5 55 8.0 0.17 0.27 0.40 0.59 0.87 1.24 173 2.32 297 3.59 3.83 3.28 2.48 172 115 0.77 0.53 0.40 0.37
1951.1 55 55.5 8.0 0.00 0.00 0.00 0.12 0.19 0.30 0.48 0.78 131 221 3.16 3.74 3.53 2.75 1.90 1.22 0.78 0.56 0.50
i950.3 55.5 56 8.0 0.10 0.19 0.29 0.45 0.70 1.05 1.52 213 291 3.79 4.26 3.79 2.85 1.92 1.23 0.77 0.51 0.38 0.35
5949.5 56 56.5 8.0 0.16 0.26 0.40 0.61 0.91 1.33 1.86 2.48 3.13 3.71 3.89 3.38 2.74 2.10 151 1.03 0.70 0.49 0.41
?948.8 56.5 57 8.0 0.00 0.00 0.00 0.00 0.14 0.21 0.34 0.53 0.87 1.50 2.32 3.05 3.18 2.69 1.94 1.26 0.78 0.53 0.45
2948.0 57 57.5 (0).0 0.00 0.00 0.00 0.00 0.11 0.17 0.27 0.44 0.77 141 2.28 3.08 3.30 2.81 2.03 1.30 0.80 0.52 0.44
?947.2 57.5 58 (0).0 0.00 0.00 0.00 0.00 0.00 0.13 0.21 0.36 0.68 1.34 231 3.24 3.64 3.24 2.42 1.62 1.03 0.69 0.57
;.1946.3 58 58.5 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.23 0.43 0.83 1.44 2.06 2.43 2.30 1.85 1.33 0.92 0.67 0.62
i945.5 58.5 59 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.38 0.85 1.67 2.52 3.03 2.88 227 1.58 1.04 0.70 0.59
?944.8 59 59.5 8.0 0.00 0.00 0.00 0.15 0.24 0.36 0.56 0.86 1.34 212 2.90 3.37 3.15 251 1.80 1.23 0.84 0.66 0.63
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1943.5 60 60.5 0.0 0.00 0.00 0.00 0.00 0.11 0.18 0.28 0.45 0.77 1.37 2.20 2.96 3.20 2.78 2.05 1.36 0.86 0.58 0.49
;.1942.6 60.5 61 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.31 0.61 1.24 2.07 2.75 2.99 2.66 2.03 1.42 0.97 0.71 0.65
2941.9 61 61.5 3.0 0.00 0.11 0.17 0.26 0.40 0.61 0.90 1.32 1.92 2.76 3.56 3.78 3.28 2.47 1.68 1.09 0.72 0.54 0.49
1941.4 61.5 62 8.1 0.23 0.41 0.65 1.02 1.58 2.46 3.77 5.53 6.88 7.42 7.09 5.86 4.12 271 1.77 1.19 0.86 0.68 0.59
1940.7 62 62.5 ;.0 0.13 0.21 0.33 0.50 0.75 1.09 1.53 2.06 2.65 3.24 3.59 3.40 2.99 2.45 1.88 1.37 0.98 0.72 0.63
i940.1 62.5 63 8.0 0.00 0.13 0.20 0.31 0.48 0.73 1.09 1.58 2.27 3.20 4.05 4.13 3.48 2.55 1.69 1.07 0.68 0.49 0.43
i939.3 63 63.5 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.28 0.63 1.33 2.14 2.73 2.78 2.33 1.71 1.17 0.80 0.66
;.1938.5 63.5 64 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.31 0.66 1.27 1.95 2.43 2.44 2.04 1.50 1.04 0.74 0.65
2 0
TableE1. Continued.
Estima | Dep Depth Proportion of grains (%) in grain size category
ted th- -cm
Year cm (Bott 11598 | 1328 | 15DH | 1.73H | 1.989% | 2278 | 2.60R | 2998 | 3.4DR | 3.9DK | 447 | 51215 | 587§ | 6.72R | 7.70Ky | 8.82# 10.108 11.578 13.258 15.178
(Top om) .32 .51 .73 .98 .27 .60 .98 41 91 A7 12 .87 .72 .70 .82 0.10 1.57 3.25 5.17 7.38
2018.7 )0 0.5 0.29 0.36 0.44 0.55 0.74 1.02 1.41 1.88 2.40 2.90 3.34 3.67 3.89 4.03 4.12 4.12 3.97 3.87 3.84 3.77
2018.6 0.5 1 0.31 0.39 0.48 0.61 0.82 1.13 1.55 2.08 2.66 3.20 3.63 3.91 4.04 4.07 4.05 3.91 3.59 3.33 3.14 2.98
2018.5 1 1.5 0.40 0.49 0.59 0.73 0.96 1.28 1.70 2.19 2.68 3.10 3.40 3.56 3.60 3.58 3.53 3.41 3.17 2.99 291 2.87
2018.3 1.5 2 0.38 0.47 0.57 0.71 0.94 1.27 1.71 2.24 2.78 3.27 3.63 3.84 3.92 3.92 3.87 3.74 3.48 3.29 3.20 3.13
2018.0 2 25 0.37 0.46 0.55 0.68 0.89 1.19 1.59 2.05 2.53 2.97 3.32 3.54 3.65 3.70 3.71 3.65 3.46 3.33 3.29 3.27
2017.7 25 3 0.45 0.55 0.65 0.79 1.01 1.32 171 2.15 2.58 2.94 3.19 3.32 3.36 3.35 3.33 3.25 3.07 2.96 2.94 2.97
2017.3 3 35 0.44 0.54 0.63 0.78 1.00 1.32 1.74 2.23 2.75 3.22 3.58 3.81 3.92 3.93 3.89 3.74 341 3.14 3.01 2.96
;016.9 35 4 0.38 0.47 0.55 0.69 0.90 121 1.62 213 2.69 3.22 3.65 3.94 4.07 4.08 4.02 3.83 3.43 3.09 2.87 2.73
2016.5 4 45 0.43 0.53 0.64 0.79 1.05 1.42 1.92 2.53 3.17 3.73 4.13 4.32 4.34 4.23 4.05 3.76 3.27 2.89 2.65 251
3016.2 4.5 5 0.40 0.49 0.58 0.71 0.91 1.22 1.62 2.10 2.60 3.07 3.44 3.70 3.85 3.94 3.98 3.93 3.69 3.52 3.40 3.29
3015.9 5 55 0.48 0.58 0.67 0.80 1.01 1.28 1.62 2.00 2.37 2.70 2.95 3.13 3.24 3.32 3.39 3.42 3.33 3.32 3.39 3.47
3015.6 55 6 0.30 0.36 0.43 0.53 0.70 0.94 1.29 1.73 2.24 2.79 3.32 3.76 4.10 4.34 4.49 4.50 4.25 4.00 3.84 3.73
2015.2 6 6.5 0.31 0.37 0.45 0.55 0.71 0.95 1.28 1.68 2.14 2.60 3.01 3.34 3.59 3.78 3.94 4.02 3.88 3.79 3.75 3.68
2014.8 6.5 7 0.31 0.37 0.44 0.54 0.70 0.93 1.25 1.63 2.06 2.47 2.84 3.13 3.35 3.52 3.66 3.71 3.60 3.53 351 3.47
2014.4 7 75 0.37 0.45 0.53 0.66 0.85 1.14 1.52 1.97 2.45 2.90 3.27 3.54 3.71 3.81 3.87 3.84 3.66 3.54 3.50 3.45
2014.1 7.5 8 0.39 0.45 0.54 0.65 0.83 1.06 1.35 1.67 2.03 2.42 2.82 3.20 3.54 3.84 4.09 4.27 4.31 431 4.37 441
2013.6 8 8.5 0.47 0.54 0.64 0.78 0.99 1.24 1.52 1.78 2.02 2.25 2.49 2.75 3.03 3.35 3.68 4.00 4.37 4.72 5.13 5.47
;012.9 8.5 9 0.49 0.56 0.64 0.78 0.98 1.23 1.49 1.72 1.89 2.00 2.09 2.20 2.37 2.60 2.90 3.23 3.69 4.26 4.89 5.47
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20123 | 9 9.5 0.43 0.50 0.59 0.73 0.92 117 1.44 171 1.95 2.17 2.40 2.64 2.89 3.16 3.43 3.69 4.00 4.30 4.65 4.95
2011.9 9.5 10 0.40 0.47 0.56 0.70 0.90 1.15 1.44 1.73 1.99 2.23 2.48 2.73 2.99 3.26 3.52 3.77 4.06 4.32 4.63 4.89
2011.5 10 105 0.32 0.38 0.46 0.58 0.76 1.00 131 1.67 2.07 2.49 291 3.29 3.61 3.87 4.06 4.19 4.18 4.14 4.17 4.18
2011.1 105 11 0.30 0.36 0.44 0.55 0.73 0.99 1.34 1.77 2.26 2.75 3.18 3.50 3.70 3.82 3.88 3.86 3.67 3.50 3.39 3.26
‘21010.7 11 115 0.35 0.42 0.52 0.65 0.86 1.16 157 2.07 2.63 3.18 3.64 3.96 4.11 4.13 4.07 3.89 3.51 3.18 2.97 2.84
gOl0.0 115 12 0.57 0.65 0.76 0.93 1.15 141 1.67 1.89 2.07 2.24 2.39 2.56 2.72 2.87 3.01 3.14 3.32 3.51 3.72 3.91
2009.2 12 125 0.61 0.70 0.82 1.00 1.23 1.49 1.74 1.95 2.09 221 2.32 2.45 2.60 2.75 291 3.05 3.28 3.53 3.80 4.06
2008.7 12.5 13 0.38 0.45 0.55 0.68 0.87 1.14 1.48 1.88 231 271 3.05 3.29 3.44 3.52 3.58 3.61 3.50 3.43 3.43 3.43
2007.8 13 13.5 0.43 0.52 0.64 0.80 1.06 1.46 2.00 2.66 3.36 3.99 4.44 4.64 4.64 4.47 4.22 3.82 3.26 2.78 2.44 221
2007.1 13.5 14 0.43 0.53 0.64 0.79 1.04 141 1.89 2.47 3.08 3.62 4.02 4.23 4.27 4.20 4.05 3.79 3.35 3.00 2.79 2.69
2006.4 14 145 0.57 0.68 0.82 0.98 1.24 1.60 2.04 2.53 3.00 3.37 3.62 3.73 3.75 3.72 3.68 3.54 3.24 3.02 2.95 3.00
2005.7 145 15 0.41 0.52 0.64 0.82 111 1.54 2.13 2.86 3.63 4.30 4.75 491 4.82 4.56 4.20 3.72 3.06 2.51 2.10 1.80
2005.1 15 155 0.46 0.56 0.66 0.81 1.04 1.38 1.83 2.35 291 3.43 3.83 4.10 4.23 4.27 4.23 4.05 3.68 3.38 3.19 3.10
;004.5 155 16 0.63 0.75 0.89 1.10 1.39 1.72 2.05 2.32 2.51 2.63 2.72 2.81 2.92 3.04 3.18 3.28 3.44 3.60 3.79 3.95
;003.8 16 16.5 0.47 0.58 0.71 0.87 1.14 1.52 2.03 2.63 3.25 3.79 4.17 4.36 4.38 4.28 4.12 3.83 3.36 2.99 2.76 2.64
2003.2 16.5 17 0.47 0.57 0.68 0.84 1.08 1.37 1.70 2.05 2.40 2.73 3.04 3.30 3.52 3.69 3.82 3.91 3.90 3.88 3.95 4.05
2001.8 175 18 0.40 0.48 0.54 0.66 0.84 1.07 1.34 157 1.74 1.83 1.85 187 1.92 2.03 2.23 2.47 2.83 3.37 4.08 4.88
2000.9 18 185 0.45 0.56 0.68 0.87 115 152 1.95 2.38 2.76 3.08 3.33 3.55 3.74 3.91 4.08 4.18 4.22 4.24 4.30 4.33
i999.4 19 195 0.67 0.78 0.90 1.05 1.28 1.59 1.98 2.40 2.80 3.12 3.33 3.42 341 3.35 3.28 3.12 2.79 2.52 2.36 2.30
;.1998.9 195 | 20 0.66 0.78 0.91 1.08 1.33 1.66 2.06 2.49 2.87 3.16 3.32 3.36 3.32 3.23 3.14 2.98 271 2.51 2.37 2.28
1998.4 20 20.5 0.46 0.53 0.61 0.75 0.94 1.19 1.46 1.72 1.94 212 2.29 2.51 2.80 3.16 3.59 4.04 4.59 5.19 5.80 6.24
;.1997.7 205 | 21 0.58 0.71 0.85 1.04 1.33 1.75 2.28 2.88 3.45 3.89 4.13 4.15 4.03 3.81 3.55 3.22 2.78 2.42 2.15 1.93
1997.3 21 215 2.13 2.50 2.84 3.16 3.55 3.90 4.09 4.03 3.73 3.26 2.74 2.27 1.89 161 1.43 1.28 1.18 1.17 1.27 1.45
5996.8 215 | 22 2.67 3.21 3.61 4.04 4.49 4.81 4.83 4.47 3.80 2.99 2.23 1.63 121 0.94 0.78 0.68 0.61 0.61 0.64 0.71
2996.4 22 225 0.48 0.60 0.75 0.95 1.28 1.76 241 3.18 3.96 4.61 5.00 5.08 4.90 4.55 4.12 3.59 2.92 2.36 1.96 1.67
i995.9 225 | 23 0.28 0.35 0.43 0.54 0.74 1.04 1.47 2.03 2.68 3.36 3.95 4.38 4.62 4.70 4.67 4.47 4.00 3.58 3.28 3.07
2995.5 23 235 0.47 0.57 0.70 0.88 118 161 2.20 2.92 3.67 4.32 4.75 4.91 4.83 4.57 4.22 3.74 3.10 2.54 213 1.83
i995.0 235 | 24 0.38 0.48 0.60 0.78 1.07 1.52 2.16 2.97 3.85 4.64 5.19 5.42 5.35 5.07 4.67 4.13 3.40 2.80 2.37 2.06
i994.5 24 245 0.49 0.56 0.66 0.81 1.02 1.28 157 1.84 2.08 231 2.53 2.74 2.96 3.17 3.37 3.56 3.78 3.98 4.25 4.51
i993.8 245 | 25 0.54 0.60 0.67 0.80 0.97 117 1.37 1.52 1.61 1.66 1.70 1.76 1.86 2.02 2.23 2.47 2.83 3.36 3.98 4.63
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19933 | 25 255 0.60 0.69 0.76 0.86 1.01 1.19 1.36 1.49 1.54 151 1.42 1.33 1.26 1.25 1.30 141 1.57 1.87 2.34 2.97
2992.6 255 | 26 0.52 0.63 0.73 0.87 1.08 1.35 1.64 1.88 2.01 2.03 1.95 1.85 1.77 1.75 181 1.92 2.09 2.42 291 3.50
i992.0 26 26.5 0.60 0.72 0.85 1.02 1.27 1.62 2.04 2.49 2.90 3.21 3.37 3.40 3.32 3.19 3.05 2.84 2.52 2.29 219 2.19
;.1991.4 265 | 27 0.38 0.46 0.55 0.68 0.88 1.16 151 1.93 2.37 2.79 311 3.34 3.46 3.52 3.55 3.53 3.36 3.25 3.21 3.18
2990.7 27 275 0.50 0.61 0.73 0.90 1.14 1.45 1.83 2.23 2.64 3.02 3.33 3.55 3.68 3.75 3.78 3.75 3.57 3.43 3.42 3.48
?990.1 275 | 28 0.42 0.49 0.59 0.76 0.98 1.28 1.60 1.92 2.20 2.44 2.66 2.89 3.12 3.34 3.56 3.75 3.99 4.21 4.47 4.68
i989.3 28 285 0.44 0.52 0.60 0.75 0.96 1.23 1.54 1.82 2.05 2.23 2.39 2.57 2.80 3.09 3.42 3.76 4.18 4.63 5.10 5.44
5988.6 285 | 29 0.46 0.53 0.60 0.73 0.91 1.15 141 1.63 1.80 191 2.00 2.10 2.25 2.47 2.75 3.06 3.50 4.06 4.69 5.29
1987.9 29 29.5 0.48 0.56 0.63 0.77 0.97 1.22 1.48 1.71 1.86 1.94 1.97 2.02 212 2.29 2.54 2.81 3.21 3.78 4.45 5.13
;.1987.2 295 | 30 0.53 0.60 0.69 0.84 1.04 1.28 1.52 1.72 1.85 1.93 2.01 2.10 2.24 2.42 2.64 2.88 3.24 3.71 4.25 4.78
1986.4 30 30.5 0.49 0.56 0.62 0.75 0.92 1.13 1.34 151 1.62 1.67 1.69 1.73 1.80 1.93 212 2.34 2.68 3.19 3.82 4.52
i985.8 305 | 31 0.53 0.59 0.68 0.83 1.02 1.25 1.48 1.68 1.81 1.90 1.99 2.10 2.25 2.44 2.68 2.93 3.30 3.77 4.30 4.83
i985.1 31 315 0.48 0.55 0.63 0.78 0.98 121 1.46 1.68 1.83 1.95 2.05 2.18 2.34 2.55 2.80 3.07 3.46 3.95 4.50 5.03
1984.4 315 | 32 0.45 0.52 0.61 0.75 0.95 1.19 1.46 1.70 1.90 2.06 2.22 2.40 2.62 2.87 3.16 3.46 3.86 4.32 4.82 5.28
;.1983.7 32 325 0.47 0.53 0.62 0.76 0.96 1.20 1.46 1.68 1.86 1.99 212 2.26 2.44 2.66 291 3.17 3.55 4.00 4.50 4.98
;.1983.0 325 | 33 0.44 0.50 0.59 0.73 0.93 1.18 1.45 1.69 1.90 2.06 2.22 2.39 2.59 2.82 3.08 3.34 3.70 4.10 4.55 4.95
i982.3 33 335 0.55 0.64 0.73 0.89 112 1.38 1.65 1.88 2.03 211 217 2.26 2.40 2.59 2.85 3.12 3.50 3.99 4.53 5.03
i981.6 335 | 34 0.52 0.60 0.70 0.85 1.07 1.34 161 1.85 2.01 212 2.20 2.30 2.45 2.66 2.93 3.21 3.60 4.10 4.64 5.13
i980.9 34 34.5 0.48 0.54 0.62 0.75 0.93 116 1.38 1.58 172 181 1.89 1.99 213 2.33 2.58 2.85 3.25 3.78 4.38 4.98
i980.2 345 | 35 0.41 0.47 0.54 0.68 0.86 1.10 1.35 157 1.75 1.87 1.98 2.10 2.26 2.47 2.73 3.01 3.42 3.96 4.56 5.15
i979.5 35 35.5 0.48 0.55 0.65 0.80 1.00 1.25 151 1.74 1.93 2.08 2.22 2.38 2.58 2.82 3.10 3.39 3.79 4.25 4.77 5.26
i978.6 355 | 36 0.46 0.52 0.60 0.73 0.91 1.13 1.38 1.62 1.84 2.06 2.28 2.51 2.73 2.96 3.20 3.42 3.69 3.93 4.24 4.55
1978.0 36 36.5 0.51 0.59 0.67 0.81 1.00 1.24 1.48 1.69 1.81 1.87 1.90 1.95 2.04 2.20 2.44 2.70 3.08 3.61 4.23 4.85
i977.4 36.5 | 37 0.42 0.49 0.55 0.66 0.83 1.05 1.29 151 167 1.74 177 179 1.84 1.96 2.15 2.37 2.70 3.20 3.84 4.53
;.1976.6 37 37.5 0.60 0.67 0.75 0.89 1.08 131 152 1.69 177 179 177 178 1.83 195 213 2.34 2.66 3.14 3.75 4.40
?975.8 375 | 38 0.57 0.64 0.71 0.83 1.01 122 1.42 1.59 1.68 1.70 1.70 172 178 1.90 2.10 2.33 2.68 3.20 3.86 4.58
i975.1 38 38.5 0.53 0.59 0.67 0.81 0.99 1.20 1.40 157 1.70 1.79 187 1.95 2.04 217 2.33 2,51 2.81 3.20 3.66 4.13
?974.4 385 | 39 0.47 0.55 0.65 0.81 1.04 1.32 1.61 1.89 2.13 2.35 2.55 2.75 2.95 3.13 331 3.46 3.65 3.82 4.03 4.21
1973.6 39 39.5 0.56 0.63 0.71 0.85 1.05 1.26 1.46 1.62 171 1.76 1.79 1.86 1.95 2.10 2.29 2.50 2.84 3.32 3.88 4.46
i972.9 39.5 | 40 0.53 0.59 0.70 0.85 1.04 1.27 151 1.74 1.95 2.14 2.32 2.47 2.61 2.74 2.87 3.01 3.21 3.39 3.64 3.86
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1972.3 | 40 40.5 0.57 0.66 0.78 0.96 1.19 1.46 1.75 2.02 2.26 2.47 2.65 2.81 2.94 3.06 3.17 3.27 3.38 3.48 3.67 3.90
i971.6 405 | 41 0.44 0.52 0.59 0.71 0.89 111 1.36 1.57 1.72 1.77 1.77 1.75 1.77 1.84 1.98 2.15 241 2.83 3.38 4.00
?970.8 41 415 0.55 0.60 0.68 0.82 1.00 1.19 1.39 1.54 1.64 1.71 1.76 1.82 1.90 2.03 2.19 2.37 2.67 3.10 3.58 4.07
i970.1 415 | 42 0.49 0.58 0.69 0.86 1.10 141 1.74 2.05 2.28 2.46 2.62 2.80 3.04 3.32 3.65 3.98 4.38 4.80 5.22 5.51
2969.2 42 42,5 0.51 0.58 0.65 0.78 0.95 1.16 1.37 1.54 1.66 1.73 1.79 1.87 2.00 2.19 2.45 2.74 3.16 3.75 4.42 5.11
1968.7 425 | 43 0.63 0.71 0.81 0.98 1.20 1.43 1.65 181 1.90 1.96 2.02 2.10 221 2.34 2.49 2.64 2.89 3.24 3.60 3.96
5967.9 43 43.5 0.65 0.73 0.83 1.00 121 1.43 1.64 1.77 1.83 1.84 1.85 1.88 1.95 2.07 221 2.37 2.62 3.01 3.46 3.91
?967.3 435 | 44 0.68 0.76 0.87 1.04 1.25 1.48 1.69 1.83 191 1.94 1.98 2.04 2.14 2.28 2.43 2.59 2.85 3.22 3.62 4.01
2966.5 44 445 0.47 0.53 0.62 0.78 0.99 1.25 151 1.72 1.88 1.98 2.06 2.17 231 2.48 2.67 2.85 3.12 3.49 3.86 4.18
i965.6 445 | 45 0.53 0.60 0.71 0.88 1.10 1.37 1.64 1.88 2.08 2.24 2.39 2.53 2.68 2.83 2.97 3.11 3.33 3.55 3.83 4.11
i964.8 45 45.5 0.57 0.63 0.72 0.88 1.06 1.27 1.49 1.67 1.82 1.95 2.06 217 2.28 2.39 2.52 2.66 2.90 3.17 3.49 3.80
i964.3 455 | 46 0.58 0.65 0.75 0.91 1.12 1.36 1.59 1.76 1.87 1.94 2.00 2.08 2.19 2.33 2.50 2.66 2.92 3.27 3.65 4.02
i963.6 46 46.5 0.64 0.71 0.79 0.93 1.12 1.33 151 1.64 1.69 1.69 1.69 1.71 1.77 1.88 2.04 221 2.49 2.93 3.46 4.03
1963.0 46.5 | 47 0.63 0.70 0.80 0.97 1.18 141 1.62 1.76 1.83 1.85 1.85 1.89 1.96 2.07 221 2.36 2.61 2.99 3.43 3.88
2962.3 47 47.5 0.67 0.76 0.88 1.05 1.26 1.49 1.72 1.92 2.08 2.23 2.36 2.47 2.55 2.62 2.68 2.74 2.84 291 3.09 3.34
i961.6 475 | 48 0.48 0.60 0.71 0.87 1.12 1.47 1.91 241 2.89 3.29 3.55 3.65 3.62 3.51 3.36 3.14 2.80 2.54 2.42 2.40
2961.1 48 48.5 0.75 0.83 0.94 111 1.32 154 172 1.83 1.88 1.89 191 195 2.04 2.15 2.29 2.42 2.65 3.00 3.38 3.74
2960.5 48.5 | 49 0.75 0.83 0.92 1.08 1.29 1.49 1.65 175 1.76 1.73 170 170 173 181 193 2.05 2.27 2.63 3.07 3.54
1959.9 49 49.5 0.62 0.70 0.83 0.99 119 1.43 167 1.90 211 2.29 2.42 251 2.56 2.59 2.62 2.67 2.75 2.82 2.97 3.16
;.1959.2 49.5 | 50 0.62 0.68 0.77 0.91 1.09 1.30 1.49 1.64 1.74 1.81 1.88 1.98 2.10 2.27 2.46 2.68 3.02 3.45 3.95 4.50
i958.3 50 50.5 0.39 0.47 0.56 0.70 0.91 1.20 1.59 2.04 2.51 2.94 3.27 3.48 3.58 3.60 3.59 3.51 3.29 3.13 3.05 2.99
;.1957.7 50.5 | 51 0.48 0.58 0.70 0.86 1.10 1.42 1.82 2.27 2.73 3.15 3.48 3.67 3.75 3.73 3.67 3.54 3.24 3.00 2.89 2.86
2956.9 51 515 0.47 0.56 0.65 0.79 1.00 1.28 1.63 2.02 2.42 2.77 3.04 3.22 3.31 3.36 3.39 3.38 3.24 3.16 3.16 3.18
§956.3 515 | 52 0.64 0.72 0.84 1.01 1.23 1.48 1.74 1.98 219 2.37 2.54 2.67 2.77 2.83 2.88 291 2.95 2.97 3.09 3.24
2955.6 52 52.5 0.57 0.65 0.77 0.93 115 1.40 1.66 1.90 2.10 2.27 2.44 2.59 2.73 2.86 2.98 3.10 3.26 3.40 3.63 3.89
i954.8 525 | 53 0.63 0.72 0.84 1.04 1.28 155 181 2.01 2.14 2.23 231 241 2.52 2.63 2.75 2.86 3.05 3.29 3.55 3.82
?954.2 53 53.5 0.63 0.74 0.87 1.08 1.36 1.66 193 212 2.20 2.22 221 2.23 2.27 2.33 241 2.47 2.61 2.85 3.10 3.37
i953.4 535 | 54 0.58 0.65 0.75 0.90 1.10 1.32 1.54 1.70 1.81 1.88 1.93 1.99 2.06 2.16 2.28 241 2.64 2.98 3.35 3.71
i952.7 54 54.5 0.75 0.82 0.93 1.10 1.30 151 1.68 1.78 1.82 1.81 1.81 1.84 191 2.00 212 2.25 2.47 2.82 3.22 3.65
i951.8 545 | 55 0.42 0.55 0.70 0.94 1.32 1.93 2.79 3.88 5.07 6.10 6.73 6.86 6.51 5.84 5.01 4.10 3.10 2.25 1.59 1.12
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1951.1 | 55 55.5 0.55 0.62 0.72 0.87 1.08 1.32 1.57 1.77 1.93 2.05 2.16 2.29 2.44 2.61 2.80 3.01 3.31 3.65 4.06 4.49
5
1950.3 [ 55.5 56 0.39 0.46 0.55 0.68 0.87 1.13 1.44 1.80 2.18 2.53 2.83 3.04 3.18 3.26 3.32 3.36 3.30 3.27 3.32 3.36
6
1949.5 | 56 56.5 0.44 0.54 0.66 0.81 1.07 1.46 1.98 2.59 3.23 3.77 4.12 4.25 4.19 4.00 3.76 3.42 2.93 2.54 2.30 2.18
8
1948.8 | 56.5 | 57 0.48 0.55 0.63 0.77 0.96 1.21 1.48 1.73 1.93 2.10 2.27 2.47 2.72 3.04 341 3.79 4.26 4.79 531 5.68
3
1948.0 | 57 57.5 0.45 0.51 0.57 0.68 0.85 1.06 1.29 151 1.67 1.79 1.90 2.04 2.25 2.54 2.93 3.37 3.97 4.74 5.60 6.36
8
1947.2 | 57.5 | 58 0.56 0.61 0.65 0.75 0.88 1.04 1.20 1.32 1.40 1.43 1.45 1.50 1.60 1.78 2.06 241 2.93 3.70 4.70 5.81
4
1946.3 | 58 58.5 0.67 0.79 0.90 1.08 1.33 1.60 1.85 2.02 2.09 2.06 2.01 1.98 2.01 2.09 2.24 2.40 2.65 3.05 3.53 4.04
6
19455 | 58.5 59 0.61 0.69 0.75 0.86 1.02 1.20 1.38 1.50 1.55 1.53 1.47 1.41 1.39 1.42 1.52 1.66 1.87 2.24 2.77 3.43
8
1944.8 | 59 59.5 0.71 0.80 0.95 1.15 1.39 1.65 1.90 2.09 2.24 2.35 2.44 2.51 2.56 2.60 2.64 2.67 2.77 2.86 3.03 3.27
8
19435 [ 60 60.5 0.51 0.58 0.65 0.78 0.96 1.19 1.43 1.64 1.80 1.90 2.00 2.13 2.31 2.58 2.93 3.33 3.87 4.54 5.29 5.95
4
1942.6 | 60.5 | 61 0.70 0.80 0.90 1.06 1.27 1.49 1.68 1.79 1.81 1.77 171 1.68 1.68 1.74 1.84 1.94 214 2.47 2.90 3.38
0
19419 | 61 61.5 0.54 0.62 0.73 0.88 1.08 1.33 1.61 1.89 217 2.43 2.66 2.85 2.98 3.07 3.14 3.18 3.18 3.17 3.26 3.39
7
19414 | 615 | 62 0.56 0.60 0.68 0.77 0.87 0.98 112 1.28 1.46 1.65 1.84 2.03 2.19 2.35 2.52 271 2.83 2.81 2.73 2.58
1
1940.7 | 62 62.5 0.66 0.78 0.90 1.05 1.28 1.58 1.95 2.34 2.69 2.96 3.12 3.16 3.13 3.05 2.97 2.82 2.56 2.37 231 2.36
3
1940.1 | 62.5 | 63 0.46 0.52 0.60 0.71 0.88 1.09 1.34 1.61 1.90 221 2.53 2.86 3.17 3.46 3.74 3.99 4.14 4.26 4.46 4.62
3
1939.3 | 63 63.5 0.66 0.75 0.81 0.91 1.05 1.21 1.37 1.47 1.50 1.45 1.37 1.29 1.24 1.25 1.33 1.46 1.67 2.05 2.63 3.41
4
1938.5 | 63.5 64 0.68 0.79 0.87 1.01 1.20 1.42 1.62 1.75 1.79 1.75 1.67 1.60 1.58 1.62 1.73 1.87 2.10 2.49 3.02 3.66
2
TableE1. Continued.
Est | D De Proportion of grains (%) in grain size category
im e pt
ate | pt h- 17. 19. 22. 26. 29. 34. 39. 44. 51. 58. 67. 77. 88.5 | 101. 116. 133. 152. 174. 200. 229. 262. 300. 344. 394. 451. 517. 592.
d h- | ecm | 38K [ 90K [ 80K | 1DK | 9DK | 26K | 23K | 9K | 47K | 95K | 52K | 34K | 8K 460 | 2D | 10K | 45K | 621 | OOMR | OBMR | 3G | 5D | 2D | 2414 | 564§ | 2045 | 36
Ye c B 19. 22. 26. 29. 34. 39. 44. 51. 58. 67. 77. 88. 01.4 | 16.2 33.1 | 52.4 | 74.6 | 00.0 29.0 | 62.3 | 00.5 | 442 94.2 51.5 17.2 92.3 78.5
ar m ott [ 90 80 11 91 26 23 94 47 95 52 34 58 6 1 0 5 2 0 8 8 2 1 4 6 0 9 0
(T ] o
o m)
p)
20 0 0. 35 3.1 25 2.0 1.4 1.0 0.7 0.5 0.3 0.2 0.1 0.0 0.00 | 0.00 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
18. 5 5 4 9 2 9 7 5 1 4 2 4 0
70
20 0. 1 2.7 24 2.1 1.8 1.6 13 11 1.0 0.8 0.7 0.6 0.5 0.42 | 0.23 0.15 | 0.13 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
18. | 5 7 9 9 8 0 8 9 4 9 6 4 4
62
20 1 1. 2.7 2.6 2.3 21 18 15 1.3 1.0 0.8 0.6 0.4 0.3 0.23 | 0.10 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
18. 5 9 2 8 0 1 5 1 8 6 6 9 6
51
20 1. 2 2.9 2.7 2.3 1.9 15 12 0.9 0.7 0.6 0.5 0.4 0.3 0.28 | 0.17 0.13 | 013 | 043 | 0.12 | 0.11 | 0.00 | 0.00 | 0.00 0.00 | 0.00 [ 0.00 | 0.00 | 0.00
18. | 5 8 2 5 5 6 3 8 9 4 3 3 6
33
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20 | 2 |2 |31 |29 |25 |22 |18 |15 | 13 | 11 | 09 | 08 | 06 | 05 | 046 | 027 | 018 | 0.15 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
18. 5 6 2 9 2 6 7 4 4 7 2 9 8

03

20 | 2 | 3 29 | 27 |25 |22 | 19 | 16 | 1.3 | 11 | 1.0 | 08 | 07 | 06 | 048 | 029 | 020 | 0.18 | 0.16 | 0.12 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
17. | 5 3 9 4 3 0 1 7 7 0 5 2 1

73

20 |3 |3 |29 |27 |25 |22 |18 | 15 | 12 | 10 |09 | 07 | 06 | 05 | 041 | 024 | 018 | 019 | 021 | 023 | 0.24 | 0.25 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
17. 5 2 9 6 3 7 4 8 7 0 7 4 3

31

20 | 3 | 4 26 | 24 |22 |19 | 17 | 14 | 12 |10 |09 |07 | 06 | 05 | 039 | 021 | 015 | 0.15 | 0.16 | 018 | 021 | 025 | 0.32 | 043 | 057 | 0.68 | 0.38 | 0.00 | 0.00
16. | 5 2 5 3 7 0 6 5 8 3 9 6 3

95

20 | 4 |4 |24 |23 |21 |18 |16 | 13 | 11 | 09 |07 |06 | 05 | 03 | 026 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
16. 5 2 0 2 8 3 7 5 6 9 4 1 9

54

20 | 4 |5 31 | 27 |23 [ 18 [ 13 |09 |06 |03 |01 |00 |00 | 0.0 | 000 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
16. | 5 0 7 4 6 8 6 1 6 9 0 0 0

24

20 |5 |5 |34 |31 |27 |22 |17 |12 |09 |07 |05 |04 |03 |02 | 020 | 013 | 000 | 011 | 012 | 0.5 | 0.18 | 0.22 | 0.00 | 0.39 | 051 | 059 | 0.33 | 0.00 | 0.00
15. 5 2 8 6 4 2 8 5 1 4 2 2 5

93

20 | 5 | 6 35 | 32 | 28 |23 | 18 | 13 | 1.0 |07 | 05 | 04 | 02 | 0.1 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
15. | 5 7 6 2 2 2 9 5 8 7 1 9 9

60

20 | 6 |6 |35 |31 |27 |23 |19 |15 | 12 |09 |07 |05 |04 | 03 | 021 | 010 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
15. 5 1 9 8 4 1 4 3 6 4 6 1 1

26

20 | 6 | 7 33 | 29 |25 |19 |15 | 11 |08 | 06 | 04 | 03 | 02 | 0.1 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
4. | 5 0 6 0 9 2 3 3 0 3 0 1 4

89

20 | 7 |7 |32 |29 |24 |19 |14 | 11 |08 |06 |04 |03 |02 |02 | 019 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
14. 5 8 5 9 8 9 0 2 2 7 7 9 4

44

20 | 7. |8 |42 |38 [ 32 [24 [ 17 |12 [08 [06 |04 [03 [02 [01 [ 015 | 000 | 0.00 | 0.00 | 000 | 0.11 | 0.16 | 022 | 0.32 | 0.45 | 053 | 0.00 | 0.00 | 0.00 | 0.00
4. | 5 7 5 0 7 8 5 8 2 5 4 5 9

17

20 |8 |8 |55 |51 |43 |33 |23 | 16 | 10 |07 | 05 |03 |02 | 01 | 0.14 | 010 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
13. 5 2 3 3 3 7 2 8 3 1 6 6 9

67

20 | 8 |9 57 | 57 | 52 | 44 | 35 | 27 | 20 | 15 | 1.1 | 08 | 05 | 04 | 032 | 024 | 016 | 011 | 010 | 011 | 0.13 | 0.15 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
12. | 5 8 0 1 2 3 1 3 0 0 1 9 3

96

20 |9 |9 |50 |47 |41 [33 [ 25 |19 [ 14 |10 [07 [05 |04 |03 [ o024 | 018 | 012 | 0.00 | 000 | 0.00 | 0.12 | 0.14 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
12. 5 3 7 7 8 8 1 0 3 7 7 3 2

36

20 | 9 | 10 | 49 | 46 | 40 | 32 | 25 | 18 | 14 | 10 | 08 | 06 | 05 | 04 | 034 | 026 | 0.18 | 0.14 | 014 | 0.15 | 0.16 | 0.17 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1. | 5 2 2 2 5 0 9 2 9 5 7 3 2

95

20 |1 |10 |40 [ 36 |31 |25 |19 | 15 |12 |09 |08 |06 | 05 |04 | 038 | 026 | 0.16 | 0.15 | 015 | 0.15 | 0.14 | 0.13 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1. |0 | 5 | 4 9 5 5 9 5 3 9 2 8 6 7

59

20 |1 |11 [ 30 [ 27 |23 [ 19 [16 | 14 | 12 | 10 |09 |07 |06 | 05 | 050 | 033 | 025 | 027 | 030 | 0.33 | 0.36 | 0.37 | 0.37 | 0.38 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
11. | o. 4 2 5 8 6 0 1 4 0 9 8 9

14 | 5

20 | 1 |11 | 27 | 25 | 22 |20 | 17 | 15 | 14 | 13 | 12 | 12 | 1.1 | 1.0 | 093 | 062 | 043 | 0.44 | 041 | 035 | 025 | 0.16 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
0|1 |5 |1 2 7 1 5 5 2 4 8 2 6 8

74

20 |1 |12 |39 |38 |34 |29 [24 |21 |18 |16 | 15 | 1.4 | 13 | 12 | 108 | 092 | 067 | 046 | 041 | 037 | 033 | 0.30 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
10. | 1. 6 0 4 6 8 1 3 5 2 1 1 0

02 | 5
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20 | 1 |12 | 41 | 40 | 36 |31 |26 | 22 | 19 | 16 | 1.4 | 1.3 | 1.1 | 1.0 | 090 | 0.76 | 058 | 039 | 0.34 | 032 | 0.31 | 031 | 0.33 | 0.39 | 0.47 | 0.54 | 0.00 | 0.00 | 0.00
09. |2 | 5 |7 5 9 9 7 3 0 5 7 1 7 3

26

20 |1 |13 |33 | 31 | 28 | 25 | 22 | 20 | 18 | 16 | 1.4 | 1.1 | 08 | 06 | 0.44 | 021 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
08. | 2 4 3 4 2 5 3 4 4 1 5 9 6

71 |5

20 |1 |13 |20 |18 | 16 |14 |12 | 10 |08 |07 |07 |06 | 05 |04 | 039 | 022 | 018 | 019 | 019 | 0.19 | 0.16 | 0.13 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
07. |3 | 5 | 3 4 4 3 2 3 9 8 0 3 6 9

86

20 | 1 |14 | 26 | 24 |22 |19 |16 | 14 | 12 | 11 |09 |09 | 08 | 06 | 054 | 030 | 0.21 | 019 | 016 | 0.12 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
07. | 3. 1 6 4 7 8 3 4 0 9 0 0 9

10 |5

20 | 1 |14 |30 |31 |30 |27 |23 | 18 | 13 |08 |04 |02 | 01 | 00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
06. |4 | 5 |8 1 1 6 6 5 0 2 6 3 1 0

48

20 |1 |15 |15 [ 13 |11 [ 10 [08 |07 |06 |06 |05 |05 |05 |04 | 041 | 024 | 020 | 025 | 0.30 | 0.32 | 029 | 0.22 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
05. | 4. 7 7 8 2 8 6 9 3 9 5 1 8

78 | 5

20 | 1 | 15 | 30 | 28 | 24 | 20 |16 | 12 |09 |07 |05 |04 |03 |02 | 019 | 011 | 0.00 | 0.00 | 010 | 0.11 | 0.1 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
05. |5 | 5 |0 0 8 7 4 5 4 1 5 3 4 6

17

20 | 1 | 16 | 40 | 39 | 36 | 32 | 28 | 24 | 21 | 18 | 1.6 | 1.4 | 1.3 | 1.1 | 101 | 084 | 0.60 | 0.46 | 045 | 0.44 | 0.40 | 0.33 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
04. | 5. 1 0 3 5 2 5 3 8 8 9 2 6

51 | 5

20 | 1 | 16 | 25 | 24 | 22 |19 |16 | 13 | 11 | 09 | 08 | 07 | 06 | 05 | 043 | 027 | 023 | 027 | 029 | 029 | 0.26 | 0.19 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
03. |6 | 5 |5 1 0 2 3 4 2 4 0 0 1 3

89

20 | 1 | 17 | 40 | 38 | 34 | 28 | 22 | 17 | 12 | 09 | 06 | 04 | 03 | 02 | 0.5 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.33 | 0.68 | 1.09 | 0.60 | 0.34
03. | 6. 6 5 3 6 6 2 7 3 7 7 3 3

27 | 5

20 | 1 | 18 | 56 | 60 | 61 | 58 | 51 | 43 | 35 | 27 | 21 | 1.5 | 1.0 | 0.7 | 050 | 034 | 023 | 0.15 | 011 | 0.10 | 0.00 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
o1 | 7. 0 6 4 2 9 9 6 8 0 3 8 4

83 | 5

20 |1 |18 |42 [ 40 |36 |31 |26 | 20 | 16 | 1.2 |09 |07 |05 |03 [ 023 | 014 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.40 | 058 | 0.61 | 0.34
00. |8 | 5 |5 2 3 4 0 9 4 6 5 0 0 5

95

19 | 1 |19 | 22 |22 |21 |19 |17 | 15 | 12 | 10 |07 | 05 | 04 | 02 | 0.16 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
9. |9 |5 |8 3 3 8 6 2 6 2 9 8 2 8

44

19 | 1 | 20 | 21 |20 | 1.7 |15 |12 | 10 |07 |05 |04 |02 | 01 | 01 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
9. | 9. 6 0 9 4 8 3 9 9 2 9 9 2

97 | 5

19 |2 |20 |62 |57 |48 |36 |25 | 16 | 1.0 | 06 | 04 |02 |01 | 01 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
8. |0 |5 |8 9 3 5 3 4 4 5 2 7 8 3

44

19 | 2 |21 |17 |14 |12 |09 |07 |05 |03 |02 |01 |00 |00 |00 | 000 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
97. | o. 1 8 3 8 5 4 7 4 5 0 0 0

77 | 5

19 | 2 |21 |16 | 18 | 18 |17 |14 | 11 |08 |05 |04 |02 |01 |01 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
97. |1 | 5 | 5 1 5 4 9 6 4 9 1 8 9 3

36

19 |2 |22 |07 [08 [09 [09 [09 |08 |08 |07 |06 |06 |05 |04 | 032|025 | 022 | 020 | 020 | 0.19 | 0.17 | 0.15 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
%. | 1. 8 5 0 2 1 7 2 6 8 0 0 0

89 | 5

19 | 2 |22 |14 |12 |10 |09 |07 |06 |05 |04 |03 |03 |02 |01 | 013 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
%. |2 | 5 |5 5 8 2 7 5 4 5 8 1 5 9

46

19 |2 |23 |28 |26 |23 |19 |16 | 13 | 11 |09 |08 |06 | 05 | 04 | 034 | 019 | 013 | 0.14 | 014 | 0.15 | 0.15 | 0.14 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
95. | 2. 6 1 0 8 6 9 7 8 3 9 7 6

29 |5

110




19 2 23 1.6 13 11 1.0 0.8 0.7 0.6 0.5 0.4 0.4 0.3 0.2 0.17 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
95. | 3 .5 0 8 9 1 7 5 5 7 9 1 4 6

52

19 2 24 1.8 16 13 11 1.0 0.8 0.7 0.5 0.5 0.4 0.3 0.2 0.20 | 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
95. | 3. 2 0 9 9 0 3 0 9 0 2 5 8

05 5

19 2 24 4.6 4.4 3.9 3.3 2.6 2.0 16 12 1.0 0.8 0.6 0.5 0.43 | 0.34 0.23 0.19 0.19 0.20 0.20 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
94. | 4 5 0 1 4 0 3 5 0 6 1 1 5 3

52

19 2 25 5.1 5.3 5.1 4.6 3.9 3.2 2.6 21 17 13 11 0.9 0.72 | 0.59 0.46 0.32 0.23 0.21 0.19 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
93. | 4. 4 3 4 1 0 1 1 1 2 9 2 0

89 5

19 2 25 3.6 4.2 4.7 4.9 4.8 4.6 4.4 4.1 3.8 3.4 3.0 25 202 | 153 1.16 0.84 0.61 0.45 0.32 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00
93. | 5 5 6 9 3 2 6 5 0 2 0 3 0 2

30

19 2 26 4.0 4.4 4.6 4.5 4.3 4.1 3.9 3.7 3.6 3.4 3.1 2.7 237 | 1.88 1.46 1.06 0.77 0.55 0.39 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
92. | 5. 6 6 4 9 8 3 4 7 1 1 3 9

63 5

19 2 26 2.2 2.2 2.2 2.2 2.0 1.9 1.8 17 1.6 15 1.4 1.2 099 | 054 0.36 0.29 0.21 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
92. | 6 .5 5 9 8 0 7 3 2 3 5 5 4 8

04

19 2 27 3.0 2.8 2.6 2.3 2.0 17 15 13 11 1.0 0.8 0.7 0.63 | 041 0.31 0.32 034 | 0.34 0.31 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
91. | 6. 9 9 3 2 3 7 5 5 7 1 7 5

46 5

19 2 27 3.5 3.4 3.1 2.8 24 2.0 1.6 13 11 0.9 0.7 0.5 0.44 | 0.28 0.18 0.17 0.18 0.18 0.19 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
90. | 7 .5 2 3 8 2 0 0 6 7 3 2 4 9

78

19 2 28 4.7 4.4 3.9 3.3 26 21 1.6 13 11 0.9 0.7 0.6 0.48 | 0.37 0.25 0.19 0.18 0.18 0.18 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
90. | 7. 0 5 4 0 5 2 9 7 3 2 4 0

13 5

19 2 28 5.5 5.1 4.5 3.7 2.8 21 15 11 0.8 0.6 0.4 0.3 0.24 | 0.17 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.50 0.64 | 0.36 0.00
89. | 8 5 0 8 4 2 8 5 8 5 4 1 4 2

39

19 2 29 5.6 5.6 5.2 4.5 3.7 2.9 23 18 14 1.0 0.8 0.6 0.46 | 0.34 0.22 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
88. | 8. 4 2 1 3 3 8 4 2 1 8 2 2

67 5

19 2 29 5.6 5.7 55 4.9 4.1 34 27 22 17 13 1.0 0.8 0.62 | 0.47 0.34 | 0.22 0.18 0.16 0.14 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
87. 19 5 3 7 2 4 8 4 7 1 5 7 5 1

94

19 2 30 5.1 5.2 4.9 4.3 3.6 29 23 1.9 15 12 0.9 0.7 0.61 | 047 0.34 | 0.20 0.15 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
87. | 9. 5 0 0 1 1 4 8 2 5 4 9 8

21 5

19 3 30 51 5.4 5.3 4.9 4.2 3.6 3.0 2.4 2.0 16 1.2 1.0 0.79 | 0.61 0.47 0.33 0.25 0.23 0.22 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00
86. [ O .5 0 1 4 2 9 1 0 6 1 3 9 1

45

19 3 31 5.1 5.2 4.8 4.2 34 27 21 17 13 1.0 0.8 0.6 0.47 | 0.36 0.25 0.16 0.13 0.12 0.11 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
85. | 0. 9 1 7 4 8 8 8 1 4 4 0 2

83 5

19 3 31 5.3 5.3 4.9 4.2 34 27 21 17 13 1.0 0.8 0.6 0.48 | 0.36 0.25 0.15 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
85 | 1 5 6 4 4 6 8 6 7 1 5 5 2 3

17

19 3 32 55 5.3 4.7 3.9 3.0 2.2 16 12 0.9 0.6 0.5 0.3 0.29 | 0.21 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
84. | 1 0 2 5 1 3 7 7 3 1 8 1 8

44 5

19 3 32 5.2 5.1 4.7 4.0 32 26 20 15 12 0.9 0.7 0.5 0.45 | 0.34 024 | 0.15 0.12 0.11 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
83. | 2 5 5 7 4 6 9 0 4 9 5 8 6 8

74

19 3 33 51 4.9 4.4 3.7 3.0 23 18 14 11 0.9 0.7 0.5 0.47 | 0.37 0.26 0.17 0.15 0.15 0.14 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
83. | 2. 3 8 9 8 3 8 7 7 7 3 4 9

02 5

111




19 3 33 5.3 5.2 4.9 4.2 35 2.8 22 18 1.4 11 0.8 0.6 0.51 | 0.39 0.28 0.18 0.15 0.14 0.14 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00
82. | 3 .5 1 7 0 8 5 7 8 0 2 1 6 6

33

19 3 34 5.4 5.3 4.9 4.2 35 2.8 22 17 13 1.0 0.8 0.6 0.50 | 0.37 0.25 0.15 0.12 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
81 | 3 0 4 3 7 2 2 3 6 8 8 3 4

63 5

19 3 34 5.3 5.4 5.1 4.4 3.6 29 23 18 1.4 11 0.8 0.6 0.51 | 0.39 0.29 0.19 0.15 0.14 0.13 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80. | 4 5 8 4 0 4 6 2 0 1 2 1 5 6

96

19 3 35 55 55 5.1 4.5 37 29 23 18 1.4 1.0 0.8 0.5 0.42 | 0.29 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
80. | 4. 3 6 8 1 2 7 4 2 1 8 0 9

25 5

19 3 35 5.5 5.4 4.8 4.0 31 23 17 12 0.9 0.6 0.4 0.3 021 | 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
79. | 5 5 3 0 7 6 7 9 6 8 2 6 6 1

56

19 3 36 4.6 4.5 4.0 3.3 2.6 2.0 16 1.2 1.0 0.7 0.6 0.5 0.39 | 0.28 0.16 0.12 0.11 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
78. | 5. 8 1 4 7 8 8 1 6 0 9 3 0

61 5

19 3 36 5.2 53 5.1 4.5 3.8 31 25 2.0 1.6 12 1.0 0.8 0.63 | 051 0.40 0.30 0.26 0.27 0.29 0.33 0.38 0.46 0.55 0.57 0.31 0.00 0.00
78. | 6 .5 8 8 0 3 2 3 3 3 2 9 1 0

03

19 3 37 5.1 5.4 5.3 4.9 4.4 3.8 3.2 2.8 24 2.0 17 1.4 1.19 | 0.98 0.80 0.60 0.49 0.44 0.38 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00
77. | 6. 1 0 4 6 0 1 8 1 1 6 2 3

44 5

19 3 37 4.9 5.2 5.1 4.8 4.2 3.6 31 2.6 22 18 15 1.2 1.01 | 0.81 0.63 0.42 0.28 0.23 0.18 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00
76. | 7 .5 4 2 7 1 5 6 2 4 3 6 3 5

69

19 3 38 5.1 55 5.4 5.0 4.4 3.7 31 25 2.0 1.6 13 1.0 0.82 | 0.64 0.47 0.31 0.21 0.18 0.15 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
75. | 7. 9 1 5 4 1 3 1 6 9 9 4 6

82 5

19 3 38 4.4 4.4 4.2 3.8 3.2 2.8 24 21 18 15 13 11 0.90 | 0.75 0.56 0.36 0.28 0.23 0.18 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
75. | 8 5 4 9 5 1 9 2 2 0 2 6 2 0

18

19 3 39 4.2 4.0 3.6 3.0 25 2.0 16 13 11 0.9 0.7 0.6 0.54 | 0.43 0.30 0.24 0.25 0.29 0.34 0.42 0.53 0.63 0.66 0.37 0.00 0.00 0.00
74. | 8. 5 5 3 7 1 4 6 7 5 6 9 5

47 5

19 3 39 4.9 5.1 4.9 4.4 3.8 32 2.6 22 18 15 1.2 0.9 0.77 | 0.60 0.43 0.26 0.16 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
73. 1 9 5 2 0 4 7 5 3 8 2 5 2 3 8

66

19 3 40 3.9 3.7 3.3 2.7 22 18 15 12 11 0.9 0.8 0.7 0.70 | 0.67 0.57 0.60 0.76 0.94 1.01 0.90 0.50 0.00 0.00 0.00 0.00 0.00 0.00
72. | 9. 1 2 1 9 8 5 2 8 0 5 4 5

97 5

19 4 40 4.0 4.0 3.7 3.3 2.9 25 2.2 19 16 12 0.9 0.6 0.45 | 0.25 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
72. | O .5 5 1 8 9 6 8 4 3 2 9 7 9

33

19 4 41 4.5 4.8 4.8 4.6 4.2 3.8 35 3.2 29 27 24 21 1.82 | 1.49 118 0.85 0.61 0.47 0.36 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00
71. | O. 4 5 7 3 3 3 1 3 8 4 6 6

68 5

19 4 41 4.4 4.5 4.2 3.8 33 2.8 23 20 17 1.4 1.2 0.9 0.81 | 0.68 0.57 0.42 0.37 0.39 0.42 0.46 0.53 0.59 0.62 0.34 0.00 0.00 0.00
70. | 1 5 2 0 8 4 0 0 8 2 2 5 0 9

82

19 4 42 5.4 5.0 4.3 35 2.7 2.0 15 12 0.9 0.7 0.6 0.5 0.45 | 0.37 0.27 0.21 0.21 0.22 0.22 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00
70. | 1. 9 9 8 3 0 3 4 0 6 8 4 3

16 5

19 4 42 55 5.6 5.3 4.6 37 29 23 18 14 11 0.8 0.6 0.54 | 0.43 0.33 0.23 0.18 0.18 0.17 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
69. | 2 5 8 7 1 1 7 8 3 2 4 3 8 9

27

19 4 43 4.2 4.2 4.0 3.6 31 2.7 23 2.0 17 15 13 11 0.96 | 0.81 0.64 | 0.44 0.35 0.33 0.31 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00
68. | 2. 1 5 5 4 5 1 2 1 6 3 2 3

75 5

112




19 4 43 4.2 4.4 4.3 3.9 35 3.0 2.6 23 20 18 15 13 1.16 | 0.99 0.84 | 0.63 0.47 0.42 0.39 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
67. | 3 .5 7 2 1 8 2 8 9 5 7 2 8 6

98

19 4 44 4.2 4.3 4.1 3.7 3.2 27 23 20 17 15 13 11 0.99 | 0.86 0.71 0.51 0.40 0.37 0.34 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00
67. | 3. 9 5 6 6 5 9 8 5 8 5 4 6

30 5

19 4 44 4.3 4.2 3.9 3.4 3.0 2.6 23 20 1.9 18 16 15 143 | 1.30 111 0.79 0.56 0.43 0.30 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
66. | 4 5 4 6 5 9 0 1 1 9 4 1 8 7

52

19 4 45 4.2 4.2 3.9 35 3.0 26 22 19 17 1.4 11 0.9 0.68 | 0.45 024 | 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
65. | 4. 8 3 5 2 4 2 7 9 3 6 9 2

63 5

19 4 45 3.9 3.8 3.5 3.1 2.6 22 1.9 17 15 1.4 1.2 11 1.00 | 0.90 0.71 0.52 0.51 0.50 0.47 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
64. | 5 5 6 8 8 4 7 9 9 6 9 1 6 2

86

19 4 46 4.2 4.3 4.0 3.6 3.2 27 23 2.0 18 15 13 11 0.99 | 0.85 0.71 0.52 0.44 | 0.43 0.43 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
64. | 5. 6 0 9 8 0 6 7 6 0 6 5 6

32 5

19 4 46 4.5 4.7 4.7 4.4 3.9 3.3 2.8 24 2.0 17 1.4 11 0.98 | 0.83 0.71 0.55 0.43 0.42 0.41 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00
63. | 6 .5 2 8 5 2 0 6 5 0 3 0 2 8

67

19 4 47 4.2 4.4 4.3 4.0 35 31 27 24 21 18 16 1.4 119 | 1.02 0.85 0.62 0.45 0.40 0.35 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
63. | 6. 4 0 2 2 9 6 8 4 5 8 3 0

00 5

19 4 47 3.5 3.6 3.5 3.2 29 25 22 2.0 1.8 15 13 11 098 | 0.74 0.42 0.31 0.27 0.23 0.19 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00
62. | 7 .5 5 3 3 7 2 8 8 2 0 9 8 8

35

19 4 48 2.4 2.3 2.2 2.1 1.9 1.8 17 1.6 15 1.4 13 1.2 0.97 | 058 0.40 0.38 0.34 | 0.29 0.23 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
61. | 7. 1 8 9 5 8 3 2 3 5 6 5 1

69 5

19 4 48 4.0 4.0 3.9 3.6 3.2 2.8 25 22 2.0 17 15 13 112 | 0.94 0.75 0.51 0.34 | 0.28 0.24 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00
61. | 8 5 1 9 6 4 4 6 3 5 1 8 6 4

10

19 4 49 3.9 4.2 4.2 4.1 3.7 34 3.0 2.7 2.4 21 18 15 132 | 111 0.92 0.68 0.46 0.38 0.32 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
60. | 8. 6 3 8 0 7 0 5 1 1 1 3 7

57 5

19 4 49 3.2 3.2 3.1 2.8 26 23 21 19 17 15 13 11 093 | 0.71 0.43 0.35 0.33 0.31 0.29 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00
59. | 9 5 7 6 1 8 2 8 7 7 7 5 3 2

94

19 4 50 4.9 5.0 4.8 4.2 35 2.8 22 17 13 1.0 0.7 0.5 0.43 | 031 0.20 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
59. | 9. 2 5 3 9 9 9 8 7 7 5 9 9

25 5

19 5 50 2.8 2.6 2.4 21 18 16 14 12 11 0.9 0.8 0.7 0.63 | 0.40 0.30 0.31 0.31 0.31 0.29 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00
58. [ O .5 7 7 0 2 4 2 3 7 3 9 6 6

34

19 5 51 2.8 2.7 2.6 2.4 21 19 17 15 13 12 1.0 0.8 0.69 | 0.43 0.28 0.29 0.31 0.34 0.36 0.38 0.40 0.00 0.00 0.00 0.00 0.00 0.00
57. | 0. 5 7 2 0 5 2 2 4 8 1 4 8

70 5

19 5 51 3.1 2.9 2.6 2.3 20 17 1.4 12 11 0.9 0.8 0.7 0.61 | 0.40 0.29 0.29 0.28 0.26 0.23 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56. | 1 5 3 6 8 5 1 1 8 9 2 7 4 3

98

19 5 52 3.3 3.3 31 2.9 25 23 2.0 19 17 16 1.4 13 1.14 | 0.92 0.57 0.45 0.43 0.40 0.35 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00
56. [ 1. 6 5 9 1 9 1 8 0 5 1 6 1

39 5

19 5 52 4.0 4.0 3.7 3.3 2.8 24 20 17 14 12 1.0 0.8 0.67 | 051 0.31 0.22 0.21 0.19 0.17 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00
55. | 2 5 6 4 9 7 8 3 5 3 7 3 2 4

62

19 5 53 4.0 4.0 3.7 3.4 3.0 2.6 23 2.0 18 15 13 11 1.01 | 0.85 0.66 0.45 0.41 0.40 0.38 0.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54. | 2. 0 0 9 3 2 4 1 4 1 9 8 9

88 5

113




19 5 53 35 3.7 3.6 35 34 3.2 3.0 29 27 24 2.2 18 156 | 1.26 0.97 0.63 0.40 0.30 0.23 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54. | 3 .5 9 0 9 8 0 4 8 1 2 9 1 9

23

19 5 54 3.9 3.9 3.8 3.4 3.0 27 24 22 20 18 16 1.4 128 | 111 0.92 0.66 0.52 0.47 0.41 0.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53. | 3 5 9 1 8 9 6 9 7 9 9 9 8

43 5

19 5 54 4.0 4.2 4.1 3.9 35 3.2 2.8 25 22 20 17 15 1.27 | 1.06 0.84 | 0.54 0.33 0.25 0.18 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52. | 4 5 1 0 8 4 7 0 5 3 6 0 5 0

75

19 5 55 0.8 0.6 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.16 | 0.00 0.00 0.00 0.10 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51. | 4 1 1 8 9 2 8 5 3 1 1 0 9

87 5

19 5 55 4.7 4.7 4.4 3.9 3.2 2.6 20 16 13 1.0 0.8 0.6 0.49 | 0.37 0.25 0.16 0.14 | 0.14 0.13 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51. | 5 5 7 8 8 2 6 3 9 6 2 4 1 3

15

19 5 56 3.3 3.1 2.8 2.5 22 1.9 17 15 13 1.2 1.0 0.8 0.74 | 0.50 0.31 0.30 0.28 0.26 0.23 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50. | 5. 1 3 4 2 1 5 4 6 8 0 3 8

36 5

19 5 56 2.1 2.0 1.8 1.7 15 1.4 12 11 1.0 0.9 0.8 0.6 0.52 | 0.27 0.21 0.22 0.23 0.24 0.25 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49. | 6 .5 0 1 8 3 6 0 6 4 3 2 1 8

58

19 5 57 5.6 5.2 4.4 3.5 2.6 2.0 15 11 0.9 0.7 0.6 0.5 0.46 | 0.36 0.24 | 0.15 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48. | 6. 9 5 7 4 7 0 2 9 7 9 6 5

83 5

19 5 57 6.7 6.4 5.6 4.5 3.3 23 1.6 11 0.7 0.5 0.3 0.2 0.21 | 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48. | 7 .5 2 8 7 3 5 6 3 2 8 5 9 9

08

19 5 58 6.7 7.1 6.8 59 4.6 33 22 1.4 0.9 0.5 0.3 0.2 0.16 | 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47. | 7. 6 8 8 2 2 1 4 6 4 9 7 4

24 5

19 5 58 4.4 4.6 4.6 4.3 3.9 35 3.1 2.8 24 21 18 15 1.22 | 0.98 0.77 0.55 0.39 0.35 0.31 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
46. | 8 5 5 6 3 7 8 7 8 1 7 3 0 0

36

19 5 59 4.1 4.6 4.9 4.9 4.7 4.3 3.9 35 3.1 2.8 2.4 2.0 168 | 1.35 1.08 0.79 0.56 0.43 0.32 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00
45. | 8. 0 5 5 6 0 3 4 6 8 1 2 4

58 5

19 5 59 3.4 3.6 35 3.4 31 29 27 25 22 19 16 13 0.96 | 0.63 0.32 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
44. | 9 5 9 0 7 1 8 6 4 2 8 9 5 0

88

19 6 60 6.2 6.1 5.4 4.4 34 25 18 13 0.9 0.6 0.4 0.2 0.18 | 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43. | O 5 8 0 3 7 4 5 5 2 3 4 3 8

54

19 6 61 3.8 4.1 4.2 4.1 3.9 3.6 3.3 3.1 2.8 25 2.2 1.9 165 | 1.38 114 | 0.87 0.58 0.46 0.37 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42. | 0. 2 3 4 5 0 3 6 0 4 7 7 7

60 5

19 6 61 3.4 3.4 3.2 2.8 25 22 1.9 17 15 1.4 1.2 1.0 0.90 | 0.65 0.37 0.30 0.27 0.23 0.19 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41. | 1 5 7 1 0 8 3 2 7 7 9 2 5 8

97

19 6 62 2.3 2.0 1.7 1.4 11 0.8 0.5 0.3 0.1 0.0 0.0 0.0 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41. | 1. 4 4 3 3 2 3 6 3 8 0 0 0

41 5

19 6 62 2.4 25 2.4 2.3 2.2 2.0 18 16 15 14 1.2 11 0.86 | 0.47 0.33 0.30 0.25 0.20 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40. | 2 5 5 0 9 8 1 1 4 9 6 3 8 2

73

19 6 63 4.6 4.2 3.6 2.8 20 1.4 1.0 0.7 0.5 0.4 0.3 0.2 021 | 0.14 0.00 0.00 0.00 0.00 0.11 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40. | 2. 0 4 0 2 8 9 7 9 9 5 4 7

13 5

19 6 63 4.3 51 5.7 5.9 5.8 53 4.7 4.1 3.4 2.8 21 1.6 117 | 0.81 0.54 | 0.35 0.23 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39. | 3 .5 1 4 3 6 0 5 6 1 5 0 9 4

34
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19 6 64 4.2 4.7 4.9 4.8 4.5 4.1 3.7 3.3 29 2.5 2.1 1.7 1.47 1.21 1.01 0.81 0.63 0.56 0.48 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 | 3 9 6 7 9 8 6 3 1 1 2 4 8
52 5
TableE-2. WAB 2 Sediment Core, Grain Size (um) analysis.

Estimate | Dep | Dept Proportion of grains (%) in grain size category
d Year th- h-cm

cm (Bott Xnq nond ndmsg nd®mH ndmd ndmyg ndm1 nPH nPHd nPHG nPos ndPorn ndo neén nop nop nect ndrt I ndy M®n M®m M®do H

(To om) 09 0.10 0.12 0.13 0.15 0.17 0.20 0.23 0.26 0.30 0.34 0.39 0.45 0.51 0.58 0.67 0.77 0.88 1.01 1.15 1.32 151
2018.60 g) 0.5 0.0 0.00 0.00 0.00 0.10 0.17 0.27 0.43 0.72 1.26 2.20 3.18 3.82 3.71 2.95 2.07 1.36 0.89 0.65 0.59 0.64 0.70
2018.33 0.5 1 8.0 0.00 0.00 0.16 0.25 0.39 0.61 0.95 1.47 2.28 3.46 4.30 4.36 351 2.45 1.57 0.98 0.62 0.45 0.41 0.44 0.50
2017.92 1 15 8.0 0.00 0.00 0.11 0.18 0.28 0.44 0.67 1.04 1.62 2.56 3.49 3.94 3.53 2.68 1.80 1.14 0.72 0.52 0.46 0.50 0.57
2017.50 15 2 8.0 0.00 0.00 0.00 0.15 0.24 0.37 0.59 0.94 1.53 2.52 3.51 4.07 3.74 2.88 1.96 1.26 0.80 0.58 0.52 0.56 0.62
2017.05 2 25 8.0 0.00 0.11 0.17 0.28 0.43 0.68 1.04 1.59 2.43 3.62 4.45 4.42 3.52 2.43 1.55 0.96 0.61 0.44 0.39 0.43 0.48
2016.56 25 3 8.0 0.00 0.00 0.00 0.16 0.25 0.41 0.67 1.10 1.87 3.10 4.07 4.33 3.67 2.62 1.69 1.04 0.65 0.46 0.41 0.43 0.49
2015.93 3 3.5 8.0 0.00 0.00 0.10 0.16 0.26 0.43 0.69 1.14 1.93 3.19 4.18 4.43 3.73 2.66 1.70 1.05 0.65 0.46 0.40 0.43 0.48
2015.24 3.5 4 8.0 0.00 0.14 0.22 0.35 0.55 0.84 1.27 1.88 2.76 3.92 4.63 4.38 3.35 2.26 1.42 0.87 0.55 0.40 0.36 0.39 0.44
2014.71 4 4.5 8.0 0.00 0.00 0.16 0.25 0.39 0.61 0.95 1.45 2.23 3.35 4.17 4.23 3.44 2.43 1.58 0.99 0.64 0.47 0.42 0.46 0.52
2014.22 4.5 5 8.0 0.00 0.00 0.00 0.12 0.19 0.31 0.51 0.84 1.45 2.50 3.54 4.11 3.77 2.84 1.89 1.17 0.72 0.51 0.45 0.48 0.54
2013.66 5 55 8.0 0.00 0.00 0.12 0.19 0.30 0.48 0.77 1.25 2.05 3.30 4.23 4.39 3.62 253 1.61 0.98 0.61 0.43 0.39 0.42 0.47
2013.14 55 6 8.0 0.00 0.00 0.00 0.00 0.15 0.24 0.40 0.69 1.24 2.25 3.28 3.89 3.70 2.86 1.93 121 0.75 0.52 0.46 0.49 0.55
2012.67 6.5 7 8.0 0.00 0.00 0.00 0.00 0.00 0.11 0.20 0.37 0.73 1.52 2.52 3.24 3.33 2.73 1.92 1.23 0.77 0.51 0.45 0.48 0.56
2012.08 7 75 8.0 0.00 0.00 0.10 0.16 0.25 0.39 0.61 0.95 1.52 2.45 3.39 3.91 3.59 2.78 1.92 1.24 0.81 0.59 0.54 0.58 0.65
2011.24 7.5 8 8.0 0.00 0.00 0.12 0.19 0.30 0.47 0.74 1.14 1.80 2.85 3.83 4.21 3.62 2.62 1.67 1.01 0.61 0.42 0.37 0.41 0.47
2010.50 8 8.5 (0).0 0.00 0.11 0.18 0.28 0.44 0.69 1.04 1.57 2.36 3.46 4.23 4.22 3.39 2.38 1.54 0.97 0.63 0.47 0.42 0.46 0.52
2010.10 85 9 (0).0 0.00 0.18 0.28 0.44 0.68 1.02 1.51 2.16 3.01 4.03 4.61 4.17 3.15 212 1.35 0.84 0.55 0.41 0.36 0.40 0.45
2009.73 9 9.5 (0).0 0.00 0.00 0.12 0.19 0.31 0.49 0.77 1.23 2.00 3.17 4.07 4.32 3.67 2.68 1.79 1.16 0.76 0.58 0.53 0.58 0.64
2009.19 9.5 10 8.0 0.00 0.00 0.00 0.12 0.19 0.32 0.55 0.98 1.78 3.12 4.12 4.31 3.60 2.47 1.52 0.89 0.53 0.36 0.32 0.35 0.39
2008.54 10 10.5 8.0 0.00 0.00 0.00 0.11 0.18 0.29 0.48 0.82 1.44 2.52 3.59 4.16 3.83 2.87 1.89 1.16 0.71 0.50 0.44 0.47 0.53
2007.81 10. 11 8.0 0.10 0.19 0.29 0.46 0.72 1.10 1.62 2.32 3.24 4.30 4.83 4.28 3.14 2.05 1.26 0.77 0.49 0.35 0.32 0.34 0.39
2007.08 il 115 8.0 0.16 0.27 0.43 0.67 1.03 1.53 217 2.93 3.74 4.46 4.59 3.70 2.60 1.68 1.04 0.65 0.42 0.30 0.27 0.29 0.35
2006.38 11 12 8.1 0.27 0.44 0.70 1.10 1.68 2.47 3.46 4.54 5.52 6.12 5.78 4.22 2.78 1.75 1.10 0.72 0.49 0.37 0.33 0.35 0.41
2005.69 iz 125 3.0 0.00 0.00 0.16 0.26 0.40 0.62 0.96 1.45 2.21 3.29 4.09 417 3.41 2.44 1.60 1.02 0.67 0.50 0.46 0.50 0.56
2005.00 12. 13 8.0 0.15 0.26 0.41 0.64 0.98 1.46 2.07 2.79 3.59 4.37 4.63 3.90 2.86 1.90 1.19 0.74 0.48 0.34 0.31 0.33 0.40
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2004.34 13 135 0.0 | 0.12 0.21 0.32 0.50 0.77 114 1.64 2.26 3.00 3.81 4.21 3.71 281 1.93 1.26 0.81 0.54 0.40 0.37 0.41 0.48
2003.79 13. 14 8.0 0.00 0.00 0.15 0.24 0.37 0.57 0.88 135 2.08 3.13 3.94 4.09 3.40 2.47 1.65 1.07 0.71 0.54 0.49 0.54 0.61
2003.29 i4 14.5 8.0 0.00 0.17 0.27 0.43 0.66 1.00 1.46 2.07 2.86 3.80 4.36 3.95 3.01 2.05 131 0.83 0.54 0.40 0.36 0.40 0.47
2002.71 14. 15 8.0 0.00 0.00 0.11 0.18 0.28 0.44 0.68 1.06 1.69 2.69 3.66 4.12 3.64 271 1.79 111 0.69 0.49 0.43 0.47 0.54
2001.85 iS 155 8.0 0.17 0.29 0.45 0.70 1.06 1.57 221 2.97 3.77 4.47 4.59 3.78 2.75 1.87 1.24 0.83 0.58 0.44 0.40 0.42 0.49
2000.71 15. 16 8.0 0.15 0.25 0.39 0.61 0.93 1.37 1.95 2.64 3.39 4.15 4.51 3.91 2.99 2.08 1.36 0.88 0.58 0.41 0.37 0.39 0.47
1999.68 iB 16.5 8.0 0.12 0.20 0.32 0.49 0.76 113 1.63 2.27 3.04 3.90 4.33 3.83 2.89 1.96 1.25 0.79 0.52 0.38 0.34 0.38 0.44
1998.24 16. 17 8.0 0.00 0.00 0.00 0.14 0.21 0.34 0.53 0.84 1.37 2.26 3.18 3.71 3.43 2.63 1.78 112 0.70 0.50 0.45 0.49 0.57
1996.61 i7 175 8.0 0.17 0.28 0.45 0.71 1.08 1.61 2.29 3.09 3.94 4.68 4.73 3.74 255 1.61 0.98 0.60 0.39 0.29 0.26 0.28 0.34
1995.51 17. 18 8.0 0.16 0.26 0.41 0.64 0.98 1.45 2.05 277 3.55 4.28 4.46 3.68 2.65 1.76 111 0.71 0.47 0.34 0.30 0.33 0.39
1994.46 iS 18.5 8.0 0.16 0.27 0.42 0.65 0.99 1.46 2.07 2.79 3.58 4.36 4.66 4.01 3.03 2.09 1.37 0.89 0.60 0.44 0.39 0.42 0.49
1993.36 18. 19 8.0 0.11 0.19 0.31 0.48 0.73 1.09 1.58 2.20 2.95 3.79 4.23 3.77 2.86 1.95 1.25 0.80 0.52 0.38 0.35 0.38 0.45
1992.18 iQ 19.5 8.0 0.11 0.19 0.30 0.47 0.72 1.07 1.55 215 2.89 3.72 4.14 3.67 2,77 1.87 1.18 0.74 0.48 0.35 0.32 0.35 0.42
1991.09 19. 20 8.0 0.00 0.00 0.15 0.23 0.36 0.56 0.86 131 2,01 3.04 3.86 4.06 3.44 2.54 1.72 113 0.75 0.57 0.52 0.57 0.64
1990.50 30 20.5 8.0 0.13 0.23 0.36 0.56 0.87 1.30 1.88 2.60 3.45 4.35 4.70 3.98 2.87 1.87 1.15 0.71 0.46 0.33 0.29 0.32 0.37
1990.06 20. 21 8.0 0.14 0.24 0.36 0.56 0.85 1.26 1.78 2.42 3.11 3.80 4.12 3.62 2.84 2.03 1.35 0.88 0.58 0.40 0.35 0.37 0.45
1989.28 21 215 8.0 0.00 0.12 0.18 0.28 0.43 0.65 0.97 1.40 2.02 2.87 3.66 3.82 3.28 2.46 1.67 1.09 0.71 0.52 0.47 0.52 0.59
1988.14 21. 22 (0).0 0.18 0.30 0.47 0.73 112 1.65 2.34 3.13 3.95 4.67 4.80 3.92 2.82 187 1.18 0.74 0.49 0.35 0.30 0.32 0.38
1986.86 22 225 (0).0 0.17 0.29 0.46 0.71 1.08 1.60 2.26 3.02 3.80 4.47 4.53 3.60 2.53 1.64 1.03 0.66 0.44 0.32 0.28 0.31 0.37
1985.80 22. 23 8.0 0.15 0.26 0.41 0.63 0.96 1.43 2.02 273 3.50 4.22 4.42 3.66 2.66 177 113 0.73 0.49 0.36 0.33 0.36 0.43
1984.57 23 235 8.0 0.13 0.21 0.34 0.53 0.81 1.20 1.73 2.37 3.14 3.94 4.30 3.72 2.76 1.85 118 0.74 0.49 0.36 0.32 0.36 0.42
1982.64 23. 24 8.0 0.00 0.15 0.23 0.36 0.57 0.87 1.30 1.90 2.73 3.79 4.44 4.14 3.16 212 1.32 0.80 0.51 0.37 0.33 0.36 0.42
1980.29 24 24.5 8.0 0.00 0.16 0.25 0.39 0.60 0.89 1.30 1.82 2.48 3.28 3.90 3.77 3.10 227 152 0.99 0.65 0.47 0.42 0.46 0.53
1978.38 24, 25 8.0 0.17 0.28 0.44 0.69 1.05 154 2.18 2.92 3.71 4.39 4.51 3.69 2.67 179 117 0.77 0.53 0.40 0.36 0.39 0.46
1976.27 25 255 (0).0 0.14 0.23 0.36 0.56 0.85 1.26 1.79 2.44 3.18 3.97 4.36 3.85 2.95 2.06 1.35 0.87 0.58 0.43 0.38 0.41 0.49
1973.12 25. 26 8.0 0.00 0.00 0.00 0.00 0.13 0.21 0.35 0.60 1.06 191 2.83 3.45 3.42 2.76 1.95 1.28 0.83 0.60 0.54 0.58 0.65
1970.37 26 26.5 8.0 0.00 0.00 0.00 0.00 0.15 0.24 0.40 0.67 117 2.06 2.99 3.63 3.59 2.92 2.10 141 0.95 0.72 0.67 0.72 0.79
1968.71 26. 27 8.0 0.00 0.00 0.00 0.13 0.21 0.34 0.57 0.97 1.70 2.90 3.86 4.24 3.80 2.86 1.96 1.29 0.86 0.66 0.61 0.66 0.71
1967.10 27 275 8.0 0.00 0.15 0.23 0.35 0.53 0.78 114 1.60 218 291 3.54 3.54 3.03 2.32 1.62 1.09 0.74 0.55 0.50 0.55 0.64
1965.03 27. 28 8.0 0.15 0.25 0.40 0.62 0.94 1.40 1.98 2.68 3.45 4.20 4.48 3.81 2.84 1.93 1.24 0.79 0.52 0.38 0.33 0.36 0.43
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1961.20 28 28.5 0.0 | 0.00 0.00 0.11 0.17 0.26 0.41 0.64 0.98 1.55 2.46 3.40 3.95 3.66 2.89 2.03 134 0.89 0.66 0.60 0.64 0.72
1957.87 28. 29 8.0 0.14 0.24 0.37 0.57 0.87 1.29 1.84 2.50 3.26 4.08 4.54 4.07 3.19 227 152 0.99 0.67 0.49 0.43 0.46 0.54
1956.26 29 29.5 8.0 0.12 0.22 0.34 0.54 0.83 1.26 1.84 2.58 3.49 4.43 4.79 4.04 2.87 1.84 112 0.69 0.44 0.33 0.30 0.33 0.39
1953.55 29. 30 8.0 0.00 0.00 0.00 0.00 0.00 0.13 0.23 0.40 0.76 1.48 2.34 3.00 3.12 2.63 1.90 1.26 0.82 0.58 0.51 0.56 0.64
1950.42 20 30.5 8.0 0.00 0.00 0.16 0.24 0.38 0.57 0.86 1.27 1.89 2.78 3.65 3.97 3.52 2.70 1.87 1.24 0.83 0.62 0.57 0.62 0.69
1947.71 30. 31 8.0 0.00 0.17 0.26 0.40 0.61 091 132 1.85 2.50 3.30 3.91 3.77 3.11 2.29 1.55 1.02 0.67 0.49 0.44 0.48 0.55
1944.60 21 315 8.0 0.00 0.17 0.27 0.42 0.64 0.96 1.40 1.98 2.74 3.63 4.22 3.93 3.12 2.23 151 1.00 0.69 0.53 0.49 0.53 0.60
1939.94 31. 32 8.0 0.00 0.00 0.00 0.11 0.17 0.27 0.43 0.71 121 2.09 3.03 3.67 3.58 2.87 2.04 1.35 0.89 0.66 0.60 0.64 0.71
1936.38 §2 325 8.0 0.00 0.14 0.21 0.32 0.50 0.74 1.09 1.55 217 2.99 3.72 3.81 3.27 2.48 1.72 1.14 0.76 0.57 0.51 0.56 0.63
1934.87 32. 33 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.33 0.69 1.48 2.55 3.39 3.61 3.10 2.27 1.52 0.98 0.68 0.59 0.62 0.70
1933.41 23 335 8.0 0.00 0.00 0.00 0.10 0.17 0.27 0.46 0.82 1.49 2.66 3.68 4.14 3.83 2.94 2.03 1.33 0.88 0.65 0.59 0.62 0.67
1930.45 34 345 8.0 0.00 0.00 0.00 0.00 0.15 0.25 0.43 0.80 1.52 2.79 3.88 4.35 4.02 3.06 2.08 1.34 0.86 0.63 0.56 0.59 0.63
1928.62 34. 35 8.0 0.00 0.00 0.00 0.00 0.00 0.15 0.29 0.59 1.23 2.48 3.65 4.19 3.95 3.15 2.20 1.44 0.94 0.69 0.62 0.65 0.70
1926.46 25 355 8.0 0.00 0.00 0.00 0.13 0.21 0.35 0.59 1.01 1.80 3.07 4.06 4.43 3.95 2.93 1.97 1.27 0.84 0.65 0.60 0.65 0.70
1924.50 35. 36 8.0 0.13 0.22 0.34 0.53 0.81 1.20 1.72 2.36 3.12 4.03 4.68 4.38 3.57 2.59 1.74 113 0.74 0.53 0.46 0.49 0.57
1922.55 §6 36.5 8.0 0.00 0.00 0.00 0.00 0.16 0.27 0.46 0.83 1.53 2.75 3.81 4.28 3.97 3.05 2.09 1.37 0.89 0.65 0.58 0.61 0.65
1920.76 36. 37 8.1 0.23 0.38 0.59 0.91 1.38 2.02 2.82 3.72 4.59 5.22 5.13 4.06 291 1.98 1.32 0.90 0.64 0.49 0.44 0.46 0.55
1919.29 1537 375 (2).0 0.00 0.19 0.32 0.51 0.80 1.26 2.00 3.21 5.00 6.62 7.55 7.36 5.83 4.12 2.79 1.90 1.43 1.23 1.19 1.20 131
1917.65 37. 38 (0).1 0.21 0.33 0.51 0.78 117 1.70 2.37 3.15 3.96 4.64 4.69 3.89 2.95 2.15 1.54 111 0.81 0.62 0.55 0.58 0.70
1915.53 :8 385 é.O 0.00 0.00 0.00 0.00 0.15 0.25 0.41 0.71 1.28 2.33 3.47 4.22 4.14 3.29 2.28 1.45 091 0.62 0.52 0.52 0.56
1913.05 38. 39 g.l 0.23 0.37 0.58 0.89 1.35 1.98 278 3.70 4.60 531 5.32 4.31 3.17 221 151 1.05 0.76 0.59 0.52 0.54 0.61
1911.19 29 39.5 5.0 0.15 0.28 0.45 0.71 111 1.74 2.70 4.15 5.93 7.35 7.95 7.14 5.36 3.74 2.56 181 1.40 119 1.10 1.08 113
1909.90 39. 40 g.l 0.23 0.40 0.63 0.99 1.52 2.30 3.39 4.87 6.59 791 8.30 7.06 521 3.64 2.56 1.90 1.55 1.39 1.37 1.45 1.60
1908.31 iO 40.5 (2).0 0.17 0.31 0.49 0.76 116 1.76 2.60 3.78 5.39 6.91 7.68 6.98 5.30 3.70 2.52 1.76 135 118 1.19 1.32 1.54
1906.66 40. 41 (O).O 0.00 0.00 0.17 0.26 0.41 0.65 1.05 1.74 2.99 5.07 6.88 7.72 6.99 5.44 3.91 2.75 2.00 1.65 1.57 1.64 172
1905.09 il 415 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.68 177 3.95 5.93 6.98 6.68 5.49 4.12 3.01 2.25 2.02 2.16 2,51
1903.31 41. 42 8.0 0.13 0.21 0.33 0.51 0.77 114 1.62 221 2.88 3.66 4.22 4.00 3.37 2.57 1.82 1.25 0.86 0.63 0.56 0.59 0.69
1901.61 32 425 8.0 0.00 0.10 0.19 0.31 0.49 0.80 1.34 2.29 3.93 5.68 6.95 7.30 6.51 4.99 3.58 2.54 1.92 1.66 1.60 1.60 1.66
1900.25 42. 43 8.0 0.13 0.24 0.37 0.57 0.88 1.32 1.95 2.86 4.21 5.79 6.96 6.95 5.87 4.55 3.42 2.62 213 1.95 1.95 2.07 2.20
1898.58 4513 435 8.0 0.00 0.16 0.25 0.39 0.60 0.89 1.30 1.84 2.52 3.36 4.02 3.87 3.14 224 1.46 0.91 0.57 0.40 0.35 0.38 0.44
0

117




1897.09 43. 44 0.0 | 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.32 0.86 2.25 4.96 7.13 7.90 7.01 5.28 3.60 2.38 1.61 1.33 1.34 1.52
1896.06 4514 445 8.0 0.15 0.27 0.44 0.69 1.08 1.69 2.63 4.08 5.83 7.26 7.92 7.23 5.48 3.83 2.60 1.82 1.40 1.19 111 111 121
1894.94 44, 45 8.1 0.20 0.36 0.55 0.84 1.28 1.90 2.76 3.93 5.47 6.95 7.79 7.17 5.66 4.16 2.99 222 179 1.62 1.66 1.87 222
1893.56 25 455 3.0 0.16 0.29 0.47 0.74 1.16 1.80 2.76 4.19 5.96 7.40 8.05 7.22 5.39 3.73 2.53 1.77 1.37 117 1.09 111 121
1892.08 45. 46 8.0 0.18 0.33 0.52 0.81 1.26 191 2.87 4.24 5.95 7.36 7.98 7.11 5.38 3.82 2.69 1.97 1.58 1.41 1.37 1.42 1.56
1890.54 26 46.5 8.0 0.00 0.12 0.20 0.32 0.49 0.76 117 1.83 2.95 4.78 6.50 7.40 6.86 5.55 4.15 3.03 2.27 1.92 1.89 2.05 2.23
1888.82 46. 47 8.0 0.00 0.14 0.22 0.33 0.50 0.71 0.99 135 1.86 2.72 4.10 5.27 5.72 5.22 4.13 2.98 2.10 1.52 1.32 1.42 1.69
1887.01 4517 475 g.l 0.24 0.39 0.61 0.95 1.44 211 2.96 3.91 4.85 5.56 5.52 4.47 3.29 2.28 1.53 1.02 0.70 0.51 0.44 0.46 0.55
1885.30 47. 48 g.O 0.00 0.12 0.20 0.31 0.49 0.77 1.20 1.92 3.17 5.08 6.75 7.54 6.83 5.37 3.93 2.82 2.09 1.79 1.76 191 2.07
1883.61 1518 48.5 8.0 0.00 0.00 0.00 0.00 0.16 0.26 0.43 0.77 1.50 3.10 5.60 7.47 7.90 6.91 5.28 3.74 2.61 191 1.72 1.84 213
1881.97 48. 49 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.58 1.52 3.45 5.37 6.58 6.57 5.62 4.37 3.27 2.49 2.23 2.35 2.69
1880.40 29 49.5 8.0 0.14 0.23 0.35 0.53 0.79 1.16 1.63 2.19 2.80 3.38 3.62 3.17 2.50 1.84 1.28 0.88 0.61 0.44 0.39 0.42 0.50
1879.00 49. 50 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.64 1.69 3.82 5.82 6.94 6.69 5.49 4.08 291 211 1.82 1.86 2.09
1877.80 20 50.5 g.l 0.23 0.37 0.57 0.87 1.30 1.89 2.64 3.49 4.32 4.96 4.93 4.01 297 2.09 1.45 1.02 0.74 0.58 0.52 0.56 0.67
1876.62 50. 51 5.0 0.17 0.27 0.41 0.63 0.95 1.39 1.95 2,61 3.29 3.89 4.02 3.48 2.79 213 1.56 1.10 0.77 0.55 0.46 0.48 0.57
1875.41 :1 51.5 8.0 0.18 0.29 0.44 0.68 1.02 1.49 2.10 2.81 3.54 4.17 4.22 3.52 2.69 1.97 1.39 0.95 0.64 0.44 0.34 0.35 0.41
1874.26 51. 52 8.0 0.14 0.23 0.35 0.54 0.82 1.20 1.68 2.25 2.86 3.43 3.66 3.26 2.67 2.04 1.45 0.98 0.66 0.46 0.38 0.41 0.50
1873.09 22 52.5 (0).0 0.14 0.23 0.35 0.54 0.81 118 1.66 2.22 2.83 341 3.66 3.33 2.82 2.26 1.69 1.20 0.83 0.59 0.48 0.50 0.60
1871.74 52. 53 (0).0 0.15 0.23 0.36 0.55 0.82 121 1.70 2.28 2.90 3.49 3.73 3.34 2.79 2.20 1.62 1.13 0.77 0.54 0.45 0.46 0.56
1870.39 :3 53.5 8.0 0.14 0.23 0.35 0.54 0.82 1.20 1.69 2.27 2.89 3.47 3.72 3.20 251 181 1.24 0.82 0.54 0.38 0.33 0.35 0.44
1869.00 53. 54 8.0 0.13 0.21 0.33 0.50 0.75 1.09 1.53 2.06 2.63 3.19 3.47 3.15 2.64 2.06 1.50 1.04 0.70 0.49 0.42 0.44 0.54
1867.52 24 54.5 8.0 0.14 0.23 0.35 0.53 0.79 115 1.60 214 2.72 3.24 3.42 3.02 2.46 1.89 1.38 0.96 0.66 0.47 0.40 0.42 0.52
1866.06 54. 55 8.0 0.14 0.24 0.36 0.56 0.84 1.23 1.75 2.36 3.03 3.67 3.96 3.50 2.78 2.04 1.40 0.94 0.63 0.44 0.38 0.40 0.48
1864.58 25 55.5 8.0 0.00 0.00 0.00 0.00 0.14 0.21 0.32 0.50 0.79 131 2.03 2.75 3.00 271 211 1.48 1.00 0.72 0.64 0.69 0.79
1863.18 55. 56 (0).0 0.00 0.00 0.11 0.17 0.26 0.40 0.62 0.94 1.44 2.23 3.07 3.54 3.27 2.58 181 1.19 0.78 0.57 0.52 0.58 0.66
1861.74 26 56.5 8.0 0.00 0.00 0.00 0.00 0.00 0.14 0.22 0.37 0.64 118 1.94 2.69 3.03 2.74 2.10 1.45 0.96 0.68 0.59 0.62 0.70
1860.18 56. 57 8.0 0.00 0.00 0.00 0.00 0.13 0.20 0.31 0.49 0.80 1.36 2.10 2.81 3.03 2.69 2.05 1.42 0.96 0.69 0.62 0.67 0.76
1858.66 27 57.5 8.0 0.00 0.00 0.00 0.00 0.12 0.19 0.31 0.53 0.96 175 2.65 3.29 3.32 2.73 1.95 1.29 0.83 0.59 0.53 0.56 0.63
1857.09 57. 58 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.24 0.44 0.89 1.56 2.27 2.70 2.58 2.08 151 1.04 0.75 0.68 0.73 0.83
1855.51 28 58.5 8.0 0.00 0.00 0.14 0.22 0.34 0.51 0.76 111 1.62 2.35 3.07 3.37 3.04 2.40 1.72 118 0.82 0.64 0.61 0.68 0.77
0
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1854.08 58. 59 0.0 | 0.00 0.00 0.00 0.00 0.10 0.17 0.28 0.47 0.83 1.49 2.25 2.83 294 251 1.87 1.29 0.88 0.68 0.65 0.72 0.82
1852.75 29 59.5 8.0 0.00 0.00 0.00 0.10 0.16 0.26 0.41 0.67 115 1.97 2.84 3.46 3.45 2.85 2.09 1.45 1.00 0.80 0.76 0.84 0.93
1851.61 59. 60 8.1 0.22 0.35 0.55 0.84 1.28 1.86 2.60 3.44 4.24 4.83 4.76 3.77 271 1.85 1.23 0.83 0.57 0.43 0.38 0.42 0.51
1850.64 ZO 60.5 3.0 0.17 0.28 0.44 0.69 1.04 1.52 213 2.81 3.50 4.09 4.28 3.64 2.82 2.02 1.35 0.87 0.57 0.40 0.35 0.38 0.48
1849.52 60. 61 8.0 0.16 0.25 0.38 0.58 0.87 1.27 1.78 2.37 2.98 351 3.64 3.14 2.54 1.95 1.42 0.98 0.66 0.46 0.38 0.40 0.50
1848.13 Zl 61.5 8.0 0.12 0.20 0.32 0.50 0.78 117 1.70 2.36 3.18 4.09 4.54 3.98 297 1.98 1.25 0.78 0.51 0.37 0.34 0.37 0.43
1846.87 61. 62 8.0 0.13 0.22 0.34 0.52 0.78 115 1.62 2.18 2.79 3.38 3.71 3.29 2.66 1.98 1.36 0.88 0.57 0.39 0.33 0.36 0.46
1845.86 22 62.5 8.0 0.19 0.30 0.46 0.71 1.06 1.55 2.18 291 3.66 4.29 4.36 3.56 2.65 1.87 1.29 0.88 0.60 0.44 0.37 0.40 0.49
1844.79 62. 63 8.0 0.17 0.27 0.42 0.64 0.95 1.38 1.93 2.55 3.18 3.70 3.73 3.05 231 1.69 1.20 0.84 0.58 0.42 0.35 0.38 0.47
1843.71 23 63.5 8.0 0.15 0.24 0.38 0.57 0.86 1.25 1.74 2.30 2.87 3.36 3.42 2.92 2.34 1.79 1.30 0.89 0.59 0.40 0.32 0.33 0.41
1842.59 63. 64 8.0 0.14 0.23 0.36 0.54 0.82 1.20 1.69 2.27 2.87 3.42 3.58 3.00 222 1.50 0.95 0.58 0.36 0.24 0.20 0.22 0.29
1841.49 24 64.5 8.0 0.16 0.26 0.40 0.60 0.90 1.30 181 2.39 2.99 3.48 3.51 2.96 2.33 177 1.29 0.90 0.61 0.43 0.34 0.36 0.44
1840.48 64. 65 g.l 0.20 0.33 0.50 0.77 1.15 1.69 2.37 3.18 4.02 4.73 4.82 3.88 2.76 1.80 114 0.72 0.47 0.34 0.30 0.33 0.42
1839.51 25 65.5 3.0 0.16 0.25 0.38 0.58 0.88 1.27 1.78 2.37 2.98 3.52 3.63 3.12 251 1.92 1.40 0.96 0.64 0.44 0.35 0.36 0.44
1838.53 65. 66 g.l 0.20 0.32 0.49 0.74 1.10 1.59 222 2.95 3.70 4.33 4.41 3.50 2.47 1.61 1.02 0.65 0.43 0.30 0.27 0.30 0.39
1837.44 26 66.5 é.O 0.18 0.29 0.46 0.70 1.06 1.54 215 2.85 3.55 4.10 4.09 3.32 2.47 1.75 1.18 0.76 0.49 0.33 0.27 0.28 0.36
1836.10 66. 67 8.1 0.21 0.33 0.51 0.77 115 1.66 2.29 3.01 3.69 4.20 4.09 3.11 2.06 1.24 0.72 0.43 0.27 0.18 0.17 0.20 0.28
1834.72 27 67.5 é.l 0.20 0.32 0.49 0.74 1.10 1.59 2.20 291 3.63 4.21 4.24 3.40 2.45 1.65 1.10 0.74 0.52 0.38 0.35 0.40 0.52
1833.06 67. 68 é.l 0.20 0.32 0.49 0.75 112 1.64 2.30 3.05 3.79 4.38 4.35 3.40 2.40 1.60 1.05 0.68 0.45 0.31 0.27 0.29 0.37
1831.09 28 68.5 8.0 0.00 0.12 0.20 0.30 0.47 0.71 1.04 1.49 2.09 2.90 3.60 3.64 3.04 2.20 1.43 0.88 0.54 0.37 0.33 0.36 0.43
1829.50 68. 69 8.0 0.00 0.13 0.20 0.30 0.45 0.66 0.95 132 177 2.32 2.83 2.87 2.58 2.08 151 1.01 0.66 0.45 0.38 0.41 0.50
1828.31 29 69.5 8.0 0.14 0.23 0.35 0.54 0.81 1.18 1.66 2.23 2.83 3.37 3.56 3.02 2.30 1.62 1.09 0.70 0.46 0.31 0.26 0.28 0.36
1827.14 69. 70 8.0 0.14 0.24 0.37 0.57 0.86 1.25 1.76 2.37 3.02 3.70 411 3.78 3.12 2.35 1.64 1.10 0.74 0.53 0.46 0.50 0.60
1825.96 30 70.5 8.0 0.14 0.22 0.34 0.51 0.77 113 1.60 2.15 2.77 3.39 3.75 3.52 3.05 2.44 1.80 1.25 0.85 0.59 0.50 0.52 0.62
1824.66 70. 71 (0).0 0.17 0.28 0.44 0.68 1.03 152 2.13 2.84 3.55 4.15 4.20 3.36 2.37 155 0.97 0.61 0.40 0.29 0.26 0.29 0.35
1822.81 31 715 8.0 0.00 0.00 0.00 0.00 0.00 0.17 0.29 0.52 0.99 193 3.02 3.78 3.83 3.14 2.22 1.44 0.92 0.63 0.54 0.55 0.60
1820.63 71. 72 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.19 0.38 0.84 1.62 2.50 3.07 3.00 2.43 1.74 117 0.80 0.67 0.68 0.76
1818.57 52 725 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.31 0.69 1.38 2.14 2.64 2.58 2.07 1.46 0.96 0.64 0.53 0.54 0.62
1816.69 72. 73 8.0 0.00 0.00 0.00 0.00 0.13 0.20 0.34 0.59 1.07 1.95 2.87 3.43 331 2.58 1.75 1.10 0.68 0.48 0.43 0.47 0.54
1814.84 33 735 8.0 0.14 0.22 0.34 0.52 0.79 117 1.65 2.23 2.86 3.47 3.82 341 2.76 2.05 1.41 0.91 0.59 0.40 0.33 0.36 0.45
0
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1813.04 73. 74 0.0 | 017 0.28 0.44 0.68 1.03 1.52 212 281 351 4.12 4.26 3.54 2.62 1.79 1.15 0.73 0.48 0.34 0.30 0.32 0.40
1811.07 34 745 8.0 0.00 0.00 0.00 0.00 0.11 0.17 0.29 0.52 0.95 1.78 271 3.36 3.38 2.77 197 1.30 0.85 0.61 0.54 0.58 0.65
1809.17 74. 75 8.0 0.11 0.19 0.30 0.46 0.70 1.03 1.49 2.06 2,77 3.62 4.21 3.96 3.23 2.37 1.64 112 0.79 0.61 0.58 0.64 0.75
1807.11 35 75.5 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.31 0.75 1.54 231 273 261 211 153 1.08 0.78 0.69 0.75 0.88
1804.74 75. 76 8.0 0.00 0.00 0.00 0.00 0.15 0.24 0.39 0.68 1.22 218 3.14 3.73 3.63 2.86 1.99 1.30 0.85 0.64 0.61 0.67 0.75
1802.43 36 76.5 8.0 0.00 0.00 0.00 0.00 0.11 0.18 0.32 0.57 1.08 2.07 3.15 3.83 3.73 2.93 1.99 1.24 0.76 0.52 0.44 0.46 0.51
1799.96 76. 7 8.0 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.32 0.67 1.46 2.47 3.18 3.25 271 1.90 122 0.77 0.52 0.46 0.49 0.57
1797.89 37 715 8.0 0.00 0.00 0.00 0.00 0.11 0.18 0.30 0.54 1.02 191 2.85 3.47 3.48 2.86 2.03 1.35 0.88 0.66 0.62 0.69 0.77
1796.21 77. 78 8.0 0.00 0.00 0.00 0.00 0.16 0.27 0.47 0.84 1.55 2.75 3.70 4.04 3.66 2.73 1.83 117 0.76 0.57 0.54 0.60 0.66
1794.41 38 78.5 8.0 0.00 0.00 0.11 0.17 0.27 0.42 0.65 1.02 1.62 2.57 3.45 3.82 3.31 241 1.56 0.95 0.59 0.43 0.40 0.45 0.52
1792.60 78. 79 8.0 0.00 0.12 0.19 0.30 0.48 0.74 112 1.67 2.49 351 4.13 3.96 3.04 2.06 1.30 0.81 0.53 0.41 0.39 0.44 0.50
1790.95 ?9 79.5 8.0 0.00 0.11 0.17 0.27 0.43 0.67 1.02 1.56 2.38 3.43 4.14 4.12 3.28 2.29 1.48 0.94 0.62 0.48 0.45 0.50 0.56
1789.30 79. 80 8.0 0.10 0.17 0.27 0.42 0.64 0.95 1.37 191 2.57 3.35 3.90 3.67 2.94 2.09 1.38 0.88 0.58 0.42 0.39 0.43 0.51
1787.62 30 80.5 8.0 0.00 0.12 0.19 0.30 0.46 0.71 1.07 1.60 2.37 3.38 4.06 3.98 3.14 218 1.41 0.89 0.59 0.45 0.42 0.47 0.54
1786.02 80. 81 8.0 0.16 0.27 0.43 0.66 1.00 1.47 2.07 2.76 3.47 4.08 4.17 3.35 2.38 157 1.00 0.64 0.43 0.32 0.29 0.32 0.39
1784.46 :1 815 8.0 0.00 0.15 0.23 0.36 0.54 0.81 1.18 1.67 2.30 3.10 3.74 3.66 3.01 2.19 1.45 0.93 0.60 0.44 0.40 0.44 0.52
1783.02 81. 82 8.1 0.21 0.34 0.53 0.82 1.24 181 2.53 3.34 4.13 4.74 4.72 3.84 2.84 1.98 1.34 0.91 0.63 0.47 0.42 0.45 0.55
1781.70 :2 82.5 é.O 0.14 0.24 0.37 0.57 0.86 1.26 1.78 2.38 3.03 3.72 4.12 3.73 3.00 219 1.47 0.96 0.64 0.45 0.40 0.45 0.55
1780.20 82. 83 (0).0 0.17 0.27 0.43 0.66 1.00 1.48 2.08 2.79 3.53 4.24 4.58 4.06 3.25 2.39 1.65 1.10 0.74 0.52 0.45 0.47 0.55
1778.60 :3 83.5 8.0 0.13 0.23 0.36 0.56 0.86 1.28 1.83 2.50 3.27 4.06 4.37 3.74 2.76 1.85 118 0.74 0.49 0.36 0.32 0.35 0.42
1776.93 83. 84 8.0 0.00 0.15 0.25 0.39 0.61 0.94 1.40 2.03 2.90 3.99 4.62 4.22 3.15 2.07 1.26 0.75 0.46 0.32 0.29 0.32 0.36
1775.17 :4 84.5 8.0 0.14 0.23 0.36 0.55 0.83 121 172 2.33 2.98 3.62 3.90 3.36 2.57 181 1.20 0.78 0.52 0.37 0.33 0.36 0.43
1773.35 84. 85 8.0 0.18 0.30 0.47 0.72 1.10 1.61 2.26 3.00 3.73 4.33 4.38 3.51 253 1.70 1.10 0.72 0.48 0.35 0.32 0.35 0.43
1771.47 25 85.5 8.0 0.17 0.28 0.44 0.68 1.03 151 2.13 2.83 3.55 4.15 4.20 3.38 241 1.59 1.01 0.65 0.44 0.32 0.29 0.32 0.39
1769.53 85. 86 (O).O 0.00 0.10 0.16 0.26 0.40 0.61 0.92 1.36 2.00 2.93 3.78 3.95 3.33 241 157 0.98 0.61 0.44 0.39 0.44 0.51
1767.46 :6 86.5 8.0 0.00 0.00 0.00 0.12 0.20 0.31 0.51 0.83 1.40 2.37 3.34 3.85 3.49 2.60 171 1.04 0.63 0.43 0.38 0.42 0.48
1765.32 86. 87 8.0 0.00 0.00 0.00 0.14 0.22 0.36 0.57 0.93 1.56 2.63 3.67 4.21 3.81 2.85 1.88 117 0.72 0.50 0.44 0.47 0.53
5 0
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TableE2. Continued.

Estim | Dep | Dept Proportion of grains (%) in grain size category
ated th- h-cm
Year cm (Bott 1.5DK [ 1.73K | 1.989K | 2.27K | 2.60K | 2.989K | 3.4DK | 3.9DK | 4.47K | 5.12K | 587K | 6.72K | 7.70K | 882K [ mn ®mM| MM ®Pp| Mo ®H| Mmp ®M| MT ®o| MPpPd HH DPY| HC ®Pm
(To om) 1.73 1.98 2.27 2.60 2.98 3.41 3.91 4.47 5.12 5.87 6.72 7.70 8.82 10.10 11.57 13.25 15.17 17.38 19.90 22.80 26.11 29.91
2018. g) 0.5 0.79 0.94 1.13 1.34 1.53 1.68 1.77 1.84 191 2.01 214 231 251 272 3.05 3.46 3.92 4.39 4.73 4.78 4.50 3.95
2818. 0.5 1 0.58 0.71 0.88 1.10 1.34 1.58 1.80 2.01 2.20 2.39 2.57 2.76 2.98 3.21 3.50 3.81 4.20 4.55 4.69 4.50 4.02 3.35
2317 1 15 0.67 0.81 1.01 1.25 151 1.75 1.96 214 2.33 2.52 2.73 2.95 3.18 3.42 3.72 4.01 4.39 4.78 4.99 4.89 4.43 3.72
2517 1.5 2 0.72 0.86 1.04 1.26 1.48 1.67 1.83 1.96 2.10 2.25 2.43 2.64 2.87 3.11 3.44 3.80 4.23 4.66 4.93 4.88 4.46 3.78
2817 2 2.5 0.57 0.69 0.86 1.07 1.31 1.55 1.78 2.00 2.21 241 2.61 2.82 3.06 3.31 3.61 3.93 4.33 4.68 4.81 4.60 4.07 3.35
2216. 2.5 3 0.57 0.69 0.86 1.08 1.31 1.53 1.71 1.86 1.99 2.13 2.28 2.46 2.68 2.93 3.29 3.73 4.25 4.75 5.03 4.97 4.56 3.90
2315. 3 3.5 0.56 0.68 0.85 1.06 1.28 1.50 1.68 1.83 1.96 2.09 2.24 2.42 2.64 2.89 3.26 3.70 4.23 4.75 5.07 5.04 4.66 4.02
2315. 35 4 0.53 0.64 0.81 1.02 1.27 1.54 1.81 2.07 231 2.53 2.73 2.92 3.11 3.32 3.52 3.73 4.02 4.27 4.34 4.14 3.70 3.13
5314. 4 45 0.61 0.74 0.92 1.14 1.39 1.64 1.86 2.07 2.25 242 2.59 2.77 2.96 3.18 3.46 3.75 4.14 4.50 4.68 4.55 4.12 3.51
2(1)14. 45 5 0.62 0.76 0.94 1.17 1.40 1.61 1.76 1.89 2.01 2.14 231 2.50 272 2.95 3.29 3.69 4.14 4.60 4.91 4.92 4.60 4.01
5(2)13. 5 55 0.55 0.68 0.85 1.07 1.32 1.55 1.76 1.94 2.10 2.26 2.44 2.63 2.85 3.10 3.44 3.82 4.28 4.70 4.89 4.75 4.28 3.62
2213. 55 6 0.63 0.77 0.95 1.17 1.40 1.59 1.72 1.82 1.90 2.00 2.14 2.33 2.54 2.78 3.13 3.59 4.10 4.62 4.97 5.03 4.74 4.19
2312 6.5 7 0.62 0.73 0.89 1.10 1.31 1.49 1.61 1.67 1.69 1.73 1.79 1.91 2.10 2.30 2.61 3.08 3.65 4.27 4.76 4.96 4.82 4.38
2(7)12 7 7.5 0.75 0.91 1.10 1.33 1.56 1.76 1.93 2.07 221 2.36 2.52 2.70 2.89 3.08 3.34 3.61 3.96 4.34 4.59 4.57 4.24 3.66
ggll 7.5 8 0.56 0.69 0.88 112 1.39 1.66 191 2.15 2.38 2.61 2.85 3.08 3.32 3.54 3.79 4.02 4.31 4.58 4.66 4.46 3.97 3.30
5310 8 85 0.62 0.75 0.93 1.15 1.41 1.66 1.91 2.14 2.36 2.56 2.74 2.92 3.11 3.31 3.54 3.76 4.07 4.34 4.41 4.20 3.72 3.10
2810 85 9 0.54 0.65 0.82 1.04 131 1.61 1.92 2.23 251 2.75 2.96 3.14 3.32 3.50 3.60 3.72 3.91 4.07 4.06 3.82 3.37 2.82
2809. 9 9.5 0.73 0.88 1.06 1.27 1.48 1.68 1.84 1.97 2.10 222 2.33 2.47 2.62 2.79 3.05 3.34 3.70 4.06 4.27 4.21 3.89 3.38
;(3)09. 9.5 10 0.46 0.58 0.74 0.95 1.18 1.41 1.61 1.77 191 2.05 221 241 2.64 2.89 3.25 3.71 4.19 4.62 4.81 4.68 4.25 3.63
2308. 10 10.5 0.61 0.75 0.93 1.15 1.37 1.57 1.73 1.85 1.96 2.10 2.27 2.47 2.70 2.94 3.29 3.70 4.15 4.57 4.82 4.77 4.39 3.78
2307. 10. 11 0.47 0.58 0.74 0.95 1.22 1.52 1.86 2.19 2,51 2.78 3.01 3.20 3.38 3.54 3.62 3.70 3.83 3.92 3.84 3.55 3.10 2.59
2307. il 11.5 0.42 0.52 0.68 0.91 1.23 1.62 2.07 2.53 2.94 3.27 3.51 3.68 3.81 3.86 3.73 3.62 3.56 3.47 3.28 2.95 2.55 212
2306. 11. 12 0.47 0.56 0.70 0.91 1.19 1.53 1.91 2.27 2.59 2.83 3.02 3.16 3.28 3.32 3.17 3.06 2.98 2.90 2.75 251 221 1.88
3305. 52 12.5 0.66 0.80 0.99 1.22 1.47 1.72 1.95 2.16 2.36 2.53 2.69 2.85 3.02 3.21 3.44 3.68 4.00 4.31 4.43 4.28 3.85 3.27
2805. 12. 13 0.48 0.59 0.76 1.01 1.34 1.74 2.17 2.59 2.95 3.22 3.42 3.55 3.66 3.69 3.58 351 3.50 3.49 3.37 3.10 2.72 2.29
2804. is 135 0.57 0.69 0.88 1.13 1.45 1.82 222 2.60 2.93 3.19 3.37 3.50 3.60 3.67 3.60 3.56 3.59 3.60 3.48 3.20 2.79 2.33
3303. 13. 14 0.71 0.85 1.04 1.26 1.50 1.74 1.95 2.14 231 2.48 2.63 2.79 2.97 3.15 3.40 3.65 3.98 4.28 4.39 4.22 3.76 3.15
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2003. | 14 145 0.56 0.68 0.86 111 1.40 1.73 2.08 2.42 273 2.98 3.18 3.35 3.51 3.65 3.69 3.75 3.89 3.99 3.93 3.65 3.20 2.67
2202. 14. 15 0.63 0.77 0.96 1.20 1.45 1.70 191 211 231 251 271 2.92 3.14 3.35 3.62 3.87 4.19 4.51 4.67 4.55 4.12 3.49
2301 iS 155 0.56 0.66 0.82 1.03 1.30 1.62 1.95 2.27 2.54 2.76 2.93 3.08 3.23 3.34 3.30 3.31 3.38 3.46 3.45 3.29 3.00 2.62
2300. 15. 16 0.55 0.66 0.85 1.10 1.43 181 222 2.60 2.94 3.21 3.42 3.60 3.78 3.89 3.84 3.86 3.94 4.02 3.95 3.66 3.18 2.57
1;99. iﬁ 16.5 0.53 0.65 0.83 1.07 1.38 1.74 213 251 2.86 3.13 3.34 351 3.64 3.74 3.71 3.71 3.77 3.81 3.70 3.40 2.96 2.46
2398. 16. 17 0.66 0.82 1.03 1.29 157 1.82 2.02 218 2.34 251 2.70 2.90 3.11 3.33 3.62 3.92 4.29 4.64 4.84 4.75 4.34 3.72
i396. i7 175 0.41 0.51 0.66 0.89 1.19 157 1.99 241 2.79 3.08 3.29 3.44 3.55 3.59 3.47 3.37 3.32 3.27 3.12 2.87 255 221
i;QS. 17. 18 0.47 0.57 0.74 0.98 1.29 1.68 211 2.55 2.94 3.25 3.50 3.68 3.84 3.92 3.83 3.77 3.76 3.72 3.56 3.24 2.80 2.32
i;94. iB 18.5 0.57 0.69 0.86 111 1.42 1.78 2.16 251 2.80 3.01 3.16 3.27 3.36 3.39 3.29 3.24 3.26 3.29 3.22 3.02 2.69 2.29
;.1293. 18. 19 0.54 0.66 0.84 1.09 1.40 1.75 212 2.48 2.80 3.06 3.27 3.44 3.60 3.75 3.77 3.84 3.98 411 411 3.90 3.52 3.02
iSQZ. iQ 19.5 0.51 0.63 0.82 1.08 1.40 1.79 2.20 2.60 2.96 3.25 3.46 3.63 3.76 3.86 3.83 3.84 3.91 3.95 3.85 3.55 3.10 2.59
1391 19. 20 0.74 0.88 1.07 1.30 153 175 1.94 211 2.26 2.40 2.54 2.69 2.87 3.07 3.34 3.62 4.01 4.39 4.60 4.52 4.13 3.53
2390. 20 20.5 0.45 0.55 0.71 0.93 1.22 157 1.95 2.34 2.70 3.00 3.24 3.43 3.60 3.73 3.72 3.73 3.80 3.83 3.72 3.42 2.98 2.48
ngO. 20. 21 0.53 0.64 0.83 1.10 1.46 191 241 2.90 3.33 3.67 3.90 4.05 4.14 4.11 3.85 3.62 3.51 3.48 3.43 3.26 2.95 2.53
2289. gl 215 0.69 0.83 1.03 1.27 154 1.82 2.10 2.36 2,61 2.83 3.03 3.20 3.36 3.51 3.58 3.66 3.85 4.08 4.22 4.14 3.80 3.27
igBS. 21. 22 0.45 0.54 0.69 0.92 1.22 1.59 2.02 2.47 2.92 3.33 3.70 4.04 4.35 4.56 4.56 4.55 4.54 4.42 4.05 3.40 2.57 1.73
1386. 22 225 0.44 0.54 0.71 0.94 1.26 1.66 2.10 2.54 2.92 3.22 3.44 3.60 3.72 3.77 3.64 3.54 3.50 3.46 3.32 3.07 2.72 2.34
?285. 22. 23 0.51 0.62 0.79 1.04 1.36 1.75 217 2.58 2.93 3.21 3.42 3.57 3.70 3.77 3.68 3.62 3.64 3.64 3.54 3.28 2.92 2.49
?884. 23 235 0.51 0.62 0.80 1.05 1.37 1.74 2.15 2.54 2.89 3.17 3.38 3.54 3.68 3.78 3.74 3.74 3.81 3.86 3.77 3.51 311 2.64
i;BZ. 23. 24 0.50 0.62 0.79 1.03 131 1.62 1.95 227 2.57 2.84 3.07 3.27 3.47 3.66 3.80 3.94 4.15 4.30 4.26 3.95 3.44 2.83
ESSO. 24 24.5 0.62 0.75 0.93 117 1.47 1.80 215 2.50 2.83 3.11 3.34 3.52 3.68 3.78 3.73 3.69 3.75 3.87 3.92 3.78 3.42 2.89
ig78. 24, 25 0.54 0.64 0.81 1.04 1.34 1.70 2.08 2.43 273 2.95 3.11 3.22 3.32 3.36 3.25 3.18 3.18 3.18 3.12 2.94 2.67 2.36
ig76. 25 255 0.58 0.70 0.88 114 1.47 1.84 2.23 2.59 2.88 3.11 3.26 3.37 3.47 3.53 3.46 3.45 3.51 3.59 3.56 3.36 3.02 2.59
i;73. 25. 26 0.75 0.90 111 1.34 1.56 1.74 1.84 191 1.96 2.04 2.16 2.32 2.52 2.73 3.06 3.51 4.02 4.55 4.96 5.08 4.87 4.35
1370. 26 26.5 0.90 1.07 1.27 1.47 1.65 1.77 1.84 1.88 1.92 2.00 2.10 2.24 2.40 2.56 2.83 3.19 3.58 4.00 4.31 4.40 4.20 3.74
i;GB. 26. 27 0.80 0.95 112 131 1.48 161 1.70 1.78 1.84 1.92 2.00 211 2.23 2.38 2.63 2.96 3.33 3.71 3.96 3.98 3.75 3.33
1367. 27 275 0.74 0.88 1.08 1.33 1.62 1.94 2.26 2.57 2.85 3.09 3.28 3.43 3.57 3.66 3.63 3.61 3.70 3.87 3.97 3.88 3.56 3.06
1865. 27. 28 0.51 0.62 0.79 1.04 1.36 175 2.18 2.60 2.96 3.25 3.46 3.62 3.75 3.81 371 3.65 3.65 3.62 3.48 3.17 274 2.26
ggGl 28 28.5 0.82 0.97 1.16 1.38 1.59 1.77 1.92 2.04 218 2.32 2.49 2.69 2.90 3.14 3.45 3.76 4.18 4.64 4.96 4.97 4.59 3.90
i857 28. 29 0.63 0.74 0.92 117 1.47 1.82 2.16 2.48 275 2.95 3.10 3.22 3.35 3.43 3.39 3.41 3.51 3.61 3.61 3.41 3.03 2.54
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1956. | 29 29.5 0.47 0.57 0.73 0.96 1.24 1.57 1.92 2.28 2.61 2.88 3.09 3.26 3.40 3.52 3.52 3.53 3.60 3.64 3.55 3.29 2.90 2.46
5253. 29. 30 0.72 0.87 1.07 1.31 1.54 1.72 1.82 1.86 1.87 1.91 1.99 2.13 2.32 2.53 2.85 3.34 3.90 4.49 4.96 5.14 4.98 4.52
iZSO. 20 30.5 0.80 0.94 1.13 1.35 1.58 1.80 2.00 2.19 2.36 2.53 2.68 2.83 2.97 3.12 3.26 3.40 3.65 3.95 4.17 4.20 3.96 3.49
;.1347. 30. 31 0.64 0.77 0.95 1.19 1.48 1.80 2.14 2.48 2.80 3.07 3.30 3.49 3.66 3.79 3.75 3.73 3.82 3.98 4.06 3.94 3.58 3.03
1344. 21 315 0.70 0.82 1.00 1.22 1.47 1.74 2.01 2.25 2.46 2.64 2.79 2.93 3.08 3.25 3.33 3.47 3.70 3.94 4.05 3.93 3.58 3.08
2839, 31 32 0.81 0.97 117 1.39 1.59 1.75 1.85 1.92 1.99 2.09 2.22 2.38 2.57 2.77 3.09 3.48 3.93 4.41 4.76 4.83 4.57 4.02
2336. 22 325 0.73 0.87 1.05 1.28 1.54 1.81 2.09 2.35 2.60 2.83 3.03 3.20 3.37 3.52 3.58 3.64 3.81 4.04 4.19 4.13 3.79 3.24
i§34. 32. 33 0.75 0.86 1.01 1.18 1.33 1.44 1.48 1.47 1.44 1.43 1.45 1.52 1.65 1.80 2.05 2.45 2.99 3.61 4.20 4.59 4.68 4.45
?;33. 33 335 0.74 0.87 1.03 1.21 1.37 1.50 1.58 1.63 1.67 1.73 1.81 1.93 2.09 2.29 2.60 3.05 3.58 4.13 4.55 4.70 4.52 4.06
;.1;30. 34 345 0.70 0.82 0.97 1.14 1.30 1.43 151 1.56 1.60 1.66 1.75 1.87 2.03 222 2.53 2.97 3.47 3.97 4.33 4.42 4.20 3.74
;.1328. 34. 35 0.75 0.85 0.98 1.12 1.23 131 1.34 1.34 1.34 1.36 1.42 151 1.64 1.79 2.02 2.38 2.82 3.22 3.50 3.53 3.30 2.87
TSZG. 25 35.5 0.79 0.94 111 1.29 1.47 161 1.72 1.81 191 2.03 2.15 2.30 2.45 2.61 2.87 3.19 3.51 3.77 3.85 3.67 3.25 2.68
;.1224. 35. 36 0.64 0.76 0.93 1.17 1.46 1.78 2.09 2.37 2.58 2.74 2.86 2.96 3.06 3.13 3.11 3.16 3.30 3.47 3.51 3.36 3.00 2.52
igZZ. 26 36.5 0.72 0.84 0.98 1.14 1.29 141 1.49 1.54 1.60 1.68 1.80 1.97 2.19 2.44 2.84 3.38 3.99 4.58 4.96 4.96 4.53 3.79
iZZO. 36. 37 0.63 0.75 0.94 1.21 1.55 1.94 2.33 2.68 2.92 3.06 3.11 3.11 3.08 2.97 2.73 2.52 2.38 2.25 2.10 1.91 1.69 1.47
1219 37 375 1.50 1.72 1.94 2.20 2.49 2.84 3.20 3.52 3.68 3.63 3.37 2.96 2.49 2.05 1.70 141 1.18 0.94 0.68 0.43 0.23 0.00
i217 37. 38 0.84 1.04 1.36 1.81 2.40 3.09 3.77 4.31 4.62 4.66 4.48 4.16 3.76 3.27 2.66 2.16 1.79 153 1.32 1.14 0.98 0.82
ing. 1538 38.5 0.61 0.71 0.84 1.00 117 1.30 1.40 1.48 1.56 1.67 1.84 2.07 2.39 2.76 331 4.03 4.88 5.74 6.32 6.37 5.81 4.78
igl& 38. 39 0.67 0.77 0.91 111 1.37 1.66 1.96 2.23 2.47 2.65 2.80 2.94 3.10 3.19 3.14 3.13 3.18 3.23 3.19 3.00 2.67 2.24
3311 29 39.5 1.22 1.29 1.38 1.47 1.56 1.65 1.73 1.78 1.81 1.81 1.80 1.79 1.80 1.85 1.88 1.90 1.95 2.01 2.00 1.89 1.68 1.41
1309. 39. 40 1.78 1.95 2.14 2.34 2,51 2.62 2.64 2.55 2.35 2.08 1.80 1.52 1.28 1.09 0.90 0.75 0.64 0.57 0.52 0.46 0.41 0.36
2808. 20 40.5 1.88 2.24 2.71 3.26 3.85 4.36 4.64 4.55 4.06 3.28 2.42 1.66 1.08 0.70 0.48 0.36 0.28 0.21 0.14 0.00 0.00 0.00
i;OG. 40. 41 1.84 1.99 2.13 2.23 2.26 2.23 2.14 2.02 1.88 1.74 1.61 1.50 1.41 1.35 1.34 1.37 1.46 1.59 1.72 1.79 1.76 1.62
SgOS. 1511 415 2.76 3.05 3.39 3.69 3.84 3.73 3.38 2.87 2.34 1.88 155 1.34 1.23 1.19 1.18 1.28 1.47 170 1.90 1.98 1.89 1.62
2203. 41. 42 0.79 0.92 111 1.36 1.66 1.97 2.26 2.49 2.66 2.77 2.86 2.94 3.05 3.14 3.13 3.21 3.41 3.65 3.81 3.77 3.50 3.03
2301 22 42,5 1.80 1.99 213 2.23 2.29 2.34 2.40 2.47 2,51 2,51 2.43 231 2.15 2.01 1.92 1.83 1.74 1.65 1.52 1.32 1.07 0.79
T;OO. 42. 43 2.37 2.50 2.62 2.69 2.70 2.63 2.49 2.28 2.02 1.74 1.47 1.24 1.05 0.91 0.78 0.69 0.64 0.64 0.66 0.69 0.72 0.74
i;98. iS 435 0.52 0.63 0.80 1.04 1.33 1.68 2.07 2.49 291 3.31 3.66 3.95 4.19 4.34 4.33 4.28 4.31 4.32 4.18 3.78 3.17 2.47
ig97. 43. 44 1.62 1.76 1.96 2.18 2.35 2.40 231 211 1.86 1.63 1.46 1.37 1.38 1.45 1.57 1.85 2.29 2.84 3.32 3.53 3.36 2.81
2296. 4514 445 1.37 1.52 1.68 1.88 2.08 2.30 2.49 2.63 2.68 2.63 2.50 2.32 2.13 1.97 1.80 1.61 1.45 1.29 112 0.92 0.72 0.54
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1894. | 44. 45 2.68 3.15 3.70 4.24 4.64 471 4.33 3.53 2.52 157 0.85 0.42 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i393. 4515 455 1.37 151 1.68 1.88 2.09 2.29 2.47 2.57 2.58 2.49 2.34 215 197 1.82 1.65 1.47 134 1.22 1.09 0.94 0.78 0.63
iSQZ. 45. 46 1.74 1.90 2.09 2.28 2.46 2,61 2.67 2.64 2.49 2.27 2,01 1.74 151 1.32 113 0.97 0.86 0.78 0.72 0.65 0.58 0.51
2:90. 26 46.5 2.45 271 2.96 3.17 3.30 3.33 3.26 3.10 2.86 2.54 218 1.83 1.52 1.25 1.06 0.92 0.84 0.79 0.73 0.64 0.52 0.40
5288. 46. 47 1.96 2.27 2.69 3.16 3.59 3.85 3.84 3.57 3.15 2.68 2.26 1.92 1.68 1.50 1.35 131 1.36 1.45 1.53 153 1.45 1.30
?:87. 27 475 0.65 0.79 1.02 1.35 1.79 2.33 2.89 3.40 3.78 4.00 4.07 4.03 3.91 3.67 3.27 291 2.60 2.30 1.97 161 1.25 0.92
2;85. 47. 48 2.30 2.58 2.84 3.05 3.19 3.24 321 3.10 291 2.63 2.30 1.96 1.64 1.37 117 1.01 0.91 0.84 0.77 0.68 0.58 0.47
igSB. 4518 48.5 2.34 261 2.95 3.29 3.53 3.59 3.44 3.13 2.74 2.34 1.98 1.69 1.48 1.32 1.23 1.23 131 1.39 1.40 1.27 1.03 0.73
5381 48. 49 2.92 3.17 3.46 3.70 3.78 3.62 3.24 2.74 2.24 181 151 1.32 1.24 1.22 1.24 1.37 1.60 1.89 211 2.17 2.00 1.64
2280. 1519 49.5 0.59 0.72 0.93 1.23 1.63 213 2.68 3.22 3.67 4.00 4.21 431 4.35 4.24 3.88 3.56 3.36 3.24 3.11 2.90 2.59 221
;.1279. 49. 50 222 2.38 2.58 2.77 2.86 2.79 2.56 2.23 1.88 1.58 1.37 1.25 1.23 1.27 1.35 1.58 1.95 2.42 2.88 3.15 3.10 2.72
2277. 20 50.5 0.79 0.96 121 1.57 2.02 2.54 3.05 3.47 3.74 3.85 3.84 3.75 3.62 3.39 3.03 2.72 247 2.25 2,01 1.74 1.46 1.20
2276. 50. 51 0.68 0.82 1.05 1.39 1.84 2.38 2.95 3.47 3.86 4.09 4.18 4.15 4.05 3.81 3.38 3.02 277 261 2.48 2.30 2.05 1.75
i§75. gl 515 0.50 0.62 0.83 1.15 1.63 2.26 3.02 3.82 4.55 5.13 5.48 5.61 5.52 5.13 4.47 3.80 3.21 2.69 219 1.70 1.24 0.85
11274. 51. 52 0.60 0.74 0.98 1.32 1.78 2.34 2.94 351 3.96 4.25 4.39 4.41 4.36 4.15 3.74 3.40 3.19 3.07 2.95 2.75 243 2.04
ig73. 22 52.5 0.71 0.85 1.08 1.42 1.86 2.37 291 3.40 3.78 4.02 4.14 4.16 4.12 3.94 3.57 3.27 3.10 3.02 2.93 2.75 2.45 2.04
2271 52. 53 0.67 0.81 1.05 1.39 1.85 2.40 2.98 3.50 3.90 4.14 4.24 4.24 4.18 3.98 3.59 3.28 3.10 3.02 2.95 2.80 2.53 217
1370. 23 53.5 0.53 0.66 0.87 1.19 1.63 2.19 2.82 3.44 3.97 4.34 4.56 4.64 4.63 4.46 4.02 3.64 3.39 3.22 3.05 2.80 2.45 2.05
igﬁg. 53. 54 0.64 0.78 1.01 1.35 1.80 2.34 2.93 3.47 3.92 4.22 4.38 4.43 4.41 4.23 3.85 3.53 3.34 3.24 3.12 2.90 2.55 211
3267. :4 54.5 0.63 0.77 1.01 1.37 1.85 2.45 3.09 3.70 4.18 4.49 4.64 4.65 4.57 4.33 3.87 3.48 3.22 3.05 2.88 2.64 231 1.92
i:GG. 54. 55 0.56 0.68 0.87 1.15 1.53 1.99 251 3.03 3.49 3.85 411 4.27 4.36 4.30 4.00 3.72 3.55 3.45 3.30 3.03 261 212
2:64. 25 55.5 0.90 1.07 1.30 1.56 1.82 2.02 2.14 222 2.29 2.39 2.54 2.75 3.01 3.28 3.66 4.08 4.58 5.05 5.33 5.28 4.88 4.18
igGS. 55. 56 0.77 0.93 114 1.39 1.65 1.88 2.08 2.25 243 261 281 3.02 3.25 3.47 3.74 4.01 4.38 4.75 4.95 4.83 4.34 3.61
igﬁl 26 56.5 0.78 0.93 1.13 1.36 1.58 1.76 1.86 1.90 1.92 1.98 2.09 2.28 2.55 2.86 331 3.92 4.65 5.39 5.93 6.06 5.72 4.99
1360. 56. 57 0.87 1.04 1.27 1.53 1.78 1.97 2.07 211 2.15 221 2.33 2.52 2.79 3.09 3.52 4.04 4.65 5.26 5.71 5.82 5.53 4.87
1258. 27 57.5 0.72 0.87 1.07 1.30 1.52 1.69 1.80 1.86 191 1.98 2.09 2.26 2.47 2.72 3.09 3.61 4.22 4.86 5.35 5.52 5.30 4.73
igST 57. 58 0.92 1.08 1.29 1.52 1.72 1.85 1.88 1.85 1.79 1.77 1.79 1.89 2.06 2.25 2.55 3.03 3.64 4.32 4.91 5.26 5.26 4.92
2255. 28 58.5 091 1.08 1.30 1.56 181 2.05 2.27 2.46 2.63 277 2.88 2.96 3.02 3.08 3.13 3.16 3.30 351 3.65 3.65 3.44 3.07
i;54. 58. 59 0.95 1.15 1.39 1.64 1.85 1.99 2.05 2.07 2.09 215 2.26 2.40 2.57 2.73 3.00 3.36 3.74 4.09 4.31 4.29 3.99 3.47
2252 29 59.5 1.05 1.24 1.45 1.65 1.82 1.92 1.97 2,01 2.07 214 2.23 2.32 2.41 2.50 2.67 2.88 311 3.37 3.54 3.56 3.37 3.02
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1851 59. 60 0.62 0.77 1.00 1.35 1.81 2.37 2.95 3.47 3.85 4.07 4.15 4.12 4.04 3.85 3.48 3.17 2.92 2.70 2.44 2.14 181 1.48
i;SO. 20 60.5 0.59 0.74 0.98 1.33 1.81 2.38 2.98 3.51 3.89 4.09 4.13 4.06 3.94 3.72 3.35 3.06 2.87 2.70 2.49 221 1.87 1.52
igélg. 60. 61 0.61 0.77 1.02 141 1.94 2.60 3.31 3.96 4.44 4.71 4.76 4.66 4.46 4.11 3.56 311 2.80 2.60 2.43 221 1.93 1.60
5248. Zl 61.5 0.51 0.62 0.79 1.02 131 1.65 2.02 2.39 2.74 3.03 3.28 3.49 3.69 3.85 3.89 3.95 4.07 4.15 4.05 3.71 3.18 2.58
1:46. 61. 62 0.55 0.68 0.90 1.24 1.69 2.26 2.89 3.49 4.00 4.34 451 4.54 4.47 4.26 3.81 3.44 3.20 3.04 2.87 2.60 2.24 1.82
?;45. 22 62.5 0.60 0.75 1.01 1.39 1.94 2.62 3.37 4.06 4.57 4.84 4.87 4.72 4.46 4.03 3.40 2.86 2.45 2.14 1.88 1.62 1.37 1.12
ig44. 62. 63 0.59 0.77 1.05 1.50 2.13 2.93 3.82 4.63 5.20 5.47 5.44 5.18 4.79 4.24 3.50 2.88 2.42 2.09 181 1.55 1.30 1.05
1243. 23 63.5 0.53 0.67 0.93 1.35 1.96 2.77 3.70 4.61 5.34 5.77 5.87 5.70 5.34 4.77 4.01 3.35 2.86 251 2.19 1.86 1.50 1.14
1242. 63. 64 0.36 0.46 0.65 0.96 1.41 2.04 2.81 3.65 4.42 5.02 5.38 5.51 5.46 5.16 4.58 4.01 3.57 3.21 2.86 2.46 2.04 1.63
iglll. 24 64.5 0.55 0.71 0.98 1.40 2.02 2.82 3.74 4.62 5.31 5.69 5.76 5.57 5.21 4.64 3.89 3.23 2.74 2.37 2.06 1.75 1.42 1.10
;.1340. 64. 65 0.52 0.67 0.93 1.33 1.92 2.69 3.56 4.40 5.05 5.39 5.43 5.22 4.85 4.30 3.54 2.86 2.33 1.92 1.58 1.27 1.00 0.78
3239. 25 65.5 0.55 0.70 0.95 1.35 1.92 2.66 3.49 4.29 4.91 5.27 5.35 5.23 4.96 4.50 3.84 3.28 2.87 2.58 2.33 2.05 1.73 1.39
iéSS. 65. 66 0.50 0.68 0.99 1.49 2.26 3.31 4.54 5.73 6.61 6.99 6.86 6.31 5.49 4.49 3.38 2.44 1.74 121 0.81 0.52 0.31 0.18
ig?ﬂ. 26 66.5 0.46 0.61 0.87 1.28 191 2.74 3.70 4.62 5.31 5.65 5.63 5.33 4.86 4.23 3.44 2.77 2.28 1.94 1.66 141 1.18 0.96
;.1[8136. 66. 67 0.39 0.56 0.88 1.43 2.30 3.55 5.06 6.53 7.57 7.93 7.58 6.71 5.58 4.34 3.09 211 141 0.94 0.61 0.39 0.24 0.15
1234. 27 67.5 0.68 0.91 1.30 1.90 2.76 3.84 4.98 5.94 6.47 6.49 6.05 5.32 4.49 3.59 2.65 1.92 1.39 1.03 0.76 0.56 0.42 0.31
1233. 67. 68 0.47 0.62 0.87 1.29 1.92 2.77 3.77 4.75 5.53 5.95 6.00 5.74 5.28 4.62 3.74 2.97 2.38 1.93 1.56 1.24 0.95 0.72
2231 28 68.5 0.51 0.64 0.82 1.08 1.39 1.75 214 2.56 3.00 3.43 3.83 4.19 4.49 4.71 4.78 4.81 4.89 4.91 4.71 4.18 3.39 2.53
2229 68. 69 0.59 0.72 0.93 1.22 161 2.07 257 3.09 3.60 4.07 4.48 4.80 5.05 5.14 4.99 4.75 4.50 4.25 3.94 3.52 2.98 2.36
iEZS. :9 69.5 0.44 0.56 0.76 1.08 1.556 2.18 2.93 3.72 4.43 4.96 5.28 5.40 5.37 511 4.54 4.00 3.58 3.25 2.90 2.50 2.05 1.61
i;27. 69. 70 0.70 0.84 1.07 1.38 1.77 221 2.63 2.99 3.24 3.38 3.44 3.45 3.45 3.40 3.23 3.14 3.15 3.19 3.17 3.02 2.74 2.38
1225. 30 70.5 0.73 0.87 1.10 1.42 1.83 2.30 2.77 3.17 3.46 3.62 3.67 3.64 3.58 3.42 3.11 2.88 2.78 2.78 2.80 2.74 2.58 231
2224. 70. 71 0.43 0.54 0.72 0.98 1.36 1.83 2.36 2.89 3.34 3.68 3.89 4.01 4.07 4.02 3.78 3.58 3.43 3.29 3.09 2.80 2.47 2.13
SZZZ 31 715 0.66 0.76 0.91 1.08 1.24 1.36 1.44 1.47 1.50 155 1.65 1.80 2.02 2.28 2.67 3.26 3.97 4.76 5.40 5.70 5.54 4.97
?;20. 71. 72 0.81 0.91 1.05 1.21 1.37 1.47 1.50 1.47 1.42 1.37 137 1.42 1.55 1.72 1.98 241 3.03 3.79 4.57 5.18 5.47 5.38
i:lB. 32 725 0.69 0.80 0.96 1.16 1.36 1.52 161 161 1.56 1.50 1.48 151 1.62 1.77 2.01 2.42 3.01 3.76 4.55 5.20 5.57 5.59
i;lﬁ. 72. 73 0.62 0.77 0.98 1.23 1.48 1.70 1.86 197 2.07 2.19 2.35 2.54 2.76 2.98 3.29 3.71 4.13 4.51 4.70 4.61 4.24 3.67
igl4. 33 735 0.53 0.66 0.87 1.19 1.63 2.19 2.81 3.43 3.96 4.34 4.55 4.62 4.59 4.40 3.97 3.60 3.36 3.20 3.02 2.73 2.33 1.88
2213. 73. 74 0.49 0.61 0.81 1.11 1.52 2.04 2.61 3.17 3.64 3.98 4.19 4.29 4.32 4.23 3.96 3.72 3.55 3.37 3.10 2.72 2.27 1.81
ggll ?4 74.5 0.74 0.88 1.08 1.29 1.50 1.66 1.74 1.78 1.80 1.85 1.93 2.07 2.27 2.49 2.84 3.34 3.95 4.61 5.17 5.44 5.34 4.88
07
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1809. 74. 75 0.86 1.01 1.22 1.48 1.77 2.07 2.33 2.53 2.64 2.68 2.66 2.62 2.58 2.54 2.43 2.38 2.42 2.50 2.54 2.49 2.34 212
1&7307. 35 755 0.97 1.08 1.24 1.41 1.55 1.63 1.61 1.52 1.39 1.28 1.20 1.18 1.22 1.30 1.43 1.69 2.08 2.57 3.07 3.46 3.63 3.54
1;04. 75. 76 0.86 1.04 1.25 1.49 1.70 1.85 1.95 2.02 211 2.23 2.37 2.52 2.67 2.80 3.01 3.28 3.53 3.73 3.78 3.63 3.28 2.80
1202. 36 76.5 0.58 0.69 0.85 1.04 1.24 1.41 1.53 1.60 1.66 1.74 1.86 2.03 2.27 2.53 2.93 3.49 4.14 4.82 5.33 5.49 524 4.66
1399. 76. 7 0.64 0.76 0.94 1.15 1.36 1.52 1.61 1.63 1.62 1.62 1.65 1.74 1.88 2.03 2.25 2.61 3.06 3.50 3.81 3.89 3.71 3.33
2397. 37 775 0.87 1.04 1.26 1.49 1.70 1.85 1.93 1.97 2.03 212 2.25 241 2.58 2.74 2.98 331 3.62 3.86 3.92 3.76 3.37 2.84
2396. 7. 78 0.76 0.91 1.12 1.34 1.56 1.74 1.87 1.97 2.07 2.18 2.30 2.43 2.56 2.68 2.88 3.16 3.40 3.57 3.56 3.36 2.97 2,51
5%94. 38 78.5 0.62 0.78 1.00 1.27 1.56 1.84 211 2.37 2.62 2.88 3.10 3.29 3.43 3.53 3.64 3.70 3.77 3.81 3.69 3.37 2.89 2.35
;.%92. 78. 79 0.61 0.76 0.95 1.20 1.48 1.78 2.09 2.40 2.68 291 3.08 3.20 3.28 3.34 3.38 3.39 3.43 3.41 3.25 291 2.45 1.97
5390. 39 79.5 0.67 0.81 1.00 1.22 1.48 1.73 1.99 2.24 2.48 2.69 2.85 3.00 3.11 3.23 3.36 3.46 3.59 3.67 3.58 3.28 2.82 2.30
2389. 79. 80 0.60 0.74 0.93 1.20 1.53 1.92 2.35 2.77 3.15 3.44 3.62 3.71 3.73 3.68 3.46 3.25 3.14 3.08 2.98 2.77 2.45 2.07
i$87. 30 80.5 0.65 0.79 0.99 1.23 151 1.80 2.09 2.37 2.62 2.82 2.98 3.09 3.19 3.28 3.36 3.42 3.53 3.61 3.53 3.26 2.85 2.37
%86. 80. 81 0.48 0.60 0.79 1.07 1.46 1.93 2.47 2.98 341 3.71 3.89 3.96 3.98 3.90 3.63 341 3.24 3.07 2.84 2.52 2.16 1.81
2384. gl 815 0.62 0.75 0.95 121 1.52 1.88 2.25 2.62 2.96 3.23 3.43 3.57 3.66 3.70 3.60 351 3.52 3.57 3.56 3.39 3.07 2.64
11?83. 81. 82 0.66 0.80 1.03 1.36 1.80 231 2.83 3.29 3.62 3.81 3.87 3.86 3.81 3.66 3.36 3.11 2.94 2.79 2.61 2.38 2.09 1.78
2381 :2 825 0.66 0.81 1.05 1.39 1.82 231 2.78 3.17 3.43 3.53 3.53 3.45 3.36 3.22 297 2.81 2.75 2.73 2.67 251 2.29 2.02
1380. 82. 83 0.63 0.75 0.94 1.20 154 1.93 2.33 2.70 3.01 3.24 3.41 3.56 3.69 3.75 3.66 3.63 3.67 3.70 3.60 3.31 2.84 2.26
i378. :3 83.5 0.50 0.61 0.78 1.02 1.34 1.72 2.14 2.55 2.93 3.24 3.48 3.67 3.82 3.91 3.85 3.81 3.83 3.81 3.64 3.29 2.82 2.32
5376. 83. 84 0.43 0.54 0.69 0.91 1.18 1.49 1.83 2.19 2.55 291 3.23 3.54 3.83 4.10 4.29 4.48 4.68 4.76 4.55 4.01 3.26 2.48
2?75. :4 845 0.51 0.64 0.83 112 151 1.99 2.54 3.09 3.56 3.91 4.12 4.23 4.26 4.16 3.80 3.49 3.30 3.18 3.06 2.85 2.56 2.20
1373. 84. 85 0.51 0.63 0.82 111 1.49 1.96 2.48 2.96 3.36 3.64 3.80 3.89 3.94 3.89 3.64 3.45 3.33 321 3.03 2.75 2.42 2.07
i;l 25 855 0.47 0.58 0.76 1.02 1.38 1.82 231 2.79 3.21 3.53 3.75 3.90 4.00 4.01 3.83 3.69 3.60 351 3.32 3.03 2.65 2.25
11;69. 85. 86 0.60 0.74 0.93 1.18 1.46 1.75 2.04 2.32 2.61 2.89 3.16 3.43 3.68 3.91 4.10 4.26 451 4.74 4.79 4.53 3.94 3.17
?67. 26 86.5 0.55 0.69 0.87 1.10 135 1.58 1.78 1.94 2.10 2.29 2.53 2.82 3.16 3.52 4.01 4.57 5.19 574 5.99 5.75 5.03 4.00
;.1365. 86. 87 0.61 0.74 0.91 1.12 1.34 1.54 1.71 1.84 1.98 2.15 2.36 2.61 291 3.23 3.68 4.19 4.78 5.34 5.67 5.56 4.98 4.07
32 5
TableE2. Continued.

Esti | De | De Proportion of grains (%) in grain size category
mat | pt pth
ed h- - 299 | 342 | 39.2 | 449 | 514 | 589 | 675 | 77.3 | 885 101.4 | 116.2 | 133.1 | 1524 | 174.6 | 200.0 | 229.0 | 262.3 | 300.5 | 344.2 | 394.2 | 4515 | 517.2 | 592.3 | 6785
Yea | C cm MXo| ¢ Xo| oXn| nXXp| TXp| pXc| HXT|[ nXy|[ yXm] c XXMy MXKXmq nXM pXMT HXXHJ nXHH yXHd yXoJ HXorl mMmXod nXng cXpnN nXpd dXci OR77
r m (Bo | 4.26 | .23 .94 47 .95 .52 .34 .58 1.46 6.21 3.10 2.45 4.62 0.00 9.08 2.38 0.52 4.21 4.24 1.56 7.20 2.39 8.50 141

(T tto

m)
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201 0 0.5 3.25 2.58 2.01 1.54 1.18 0.90 0.68 0.52 0.39 0.30 0.22 0.15 0.14 0.15 0.17 0.21 0.00 0.34 0.46 0.61 0.69 0.39 0.00 0.00
8.6

0

201 0. 1 2.67 2.07 1.59 1.23 0.95 0.73 0.57 0.45 0.36 0.29 0.20 0.18 0.20 0.22 0.23 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.3 5

3

201 1 15 2.93 221 1.62 1.18 0.86 0.62 0.45 0.32 0.23 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.9

2

201 1. 2 3.00 2.29 1.72 1.29 0.97 0.74 0.57 0.44 0.35 0.28 0.20 0.15 0.16 0.19 0.21 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.5 5

0

201 2 25 2.61 1.96 1.45 1.07 0.78 0.57 0.42 0.31 0.24 0.18 0.12 0.10 0.11 0.13 0.15 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.0

5

201 2. 3 3.17 2.51 1.96 1.52 1.18 0.90 0.68 0.51 0.39 0.31 0.22 0.15 0.14 0.14 0.14 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.5 5

6

201 3 3.5 3.29 2.61 2.04 1.56 1.19 0.88 0.65 0.47 0.35 0.26 0.16 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.9

3

201 3. 4 2.55 2.03 1.60 1.25 0.97 0.74 0.57 0.43 0.34 0.24 0.15 0.13 0.14 0.15 0.15 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.2 5

4

201 4 4.5 2.84 2.24 1.75 1.35 1.04 0.79 0.59 0.45 0.35 0.25 0.15 0.11 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.7

1

201 4. 5 3.32 2.67 2.10 1.65 1.30 1.01 0.78 0.60 0.46 0.35 0.24 0.15 0.14 0.13 0.13 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.2 5

2

201 5 55 291 2.28 1.78 1.37 1.06 0.81 0.62 0.47 0.37 0.29 0.20 0.15 0.16 0.17 0.18 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.6

6

201 5. 6 3.51 2.85 2.29 1.83 1.47 1.17 0.93 0.74 0.59 0.47 0.36 0.25 0.21 0.21 0.21 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 5

4

201 6. 7 3.75 3.12 2.57 2.12 1.75 1.45 1.19 0.98 0.81 0.68 0.59 0.49 0.43 0.43 0.44 0.44 0.45 0.48 0.53 0.60 0.68 0.75 0.76 0.42
2.6 5

7

201 7 75 2.99 2.36 1.84 1.43 1.13 0.89 0.70 0.56 0.45 0.36 0.25 0.20 0.21 0.23 0.24 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.0

8

201 7. 8 2.61 2.02 1.55 1.20 0.94 0.74 0.58 0.46 0.37 0.29 0.19 0.16 0.18 0.20 0.22 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.2 5

4

201 8 8.5 2.48 1.95 1.52 1.19 0.93 0.73 0.58 0.46 0.38 0.30 0.20 0.19 0.22 0.24 0.27 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5

0

201 8. 9 2.28 1.80 1.41 1.10 0.86 0.66 0.52 0.40 0.32 0.22 0.14 0.15 0.16 0.18 0.20 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.1 5

0

200 9 9.5 2.81 2.30 1.87 1.53 1.26 1.02 0.84 0.69 0.58 0.51 0.38 0.32 0.35 0.38 0.41 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.7

3

200 9. 10 2.97 241 1.95 1.58 1.28 1.03 0.82 0.65 0.51 0.42 0.33 0.24 0.22 0.22 0.23 0.26 0.00 0.39 0.53 0.74 0.90 0.50 0.00 0.00
9.1 5

9

200 10 10. 3.08 2.44 1.91 1.49 1.18 0.93 0.73 0.58 0.47 0.38 0.30 0.21 0.21 0.24 0.26 0.29 0.32 0.35 0.39 0.41 0.00 0.00 0.00 0.00
8.5 5

4

127




200 10 11 2.11 1.71 1.39 1.13 0.92 0.75 0.62 0.51 0.43 0.31 0.20 0.21 0.24 0.27 0.29 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.8 5

1

200 11 11. 1.74 141 1.16 0.95 0.79 0.66 0.55 0.48 0.41 0.27 0.22 0.27 0.32 0.38 0.41 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.0 5

8

200 11 12 1.56 1.25 0.98 0.74 0.54 0.39 0.28 0.20 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.3 5

8

200 12 12. 2.65 2.10 1.65 1.29 1.00 0.77 0.60 0.47 0.37 0.29 0.19 0.17 0.18 0.20 0.21 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.6 5

9

200 12 13 1.87 151 1.21 0.97 0.77 0.61 0.49 0.39 0.31 0.20 0.15 0.16 0.18 0.21 0.22 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.0 5

0

200 13 13. 1.89 151 1.22 0.98 0.79 0.65 0.53 0.44 0.38 0.27 0.21 0.24 0.29 0.35 0.40 0.45 0.48 0.49 0.00 0.00 0.00 0.00 0.00 0.00
4.3 5

4

200 13 14 2.51 1.96 1.52 1.18 0.92 0.72 0.57 0.46 0.38 0.32 0.23 0.22 0.25 0.29 0.33 0.36 0.39 0.40 0.41 0.00 0.00 0.00 0.00 0.00
3.7 5

9

200 14 14. 2.14 1.69 1.33 1.03 0.80 0.62 0.48 0.37 0.30 0.20 0.13 0.14 0.15 0.17 0.19 0.20 0.00 0.00 0.00 0.32 0.34 0.00 0.00 0.00
3.2 5

9

200 14 15 2.80 2.18 1.68 1.30 1.01 0.79 0.62 0.48 0.38 0.29 0.19 0.15 0.16 0.17 0.18 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.7 5

1

200 15 15. 2.21 1.82 1.46 1.16 0.92 0.72 0.57 0.45 0.35 0.21 0.15 0.17 0.19 0.22 0.24 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.8 5

5

200 15 16 1.94 1.36 0.88 0.53 0.30 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.7 5

1

199 16 16. 1.98 1.57 1.24 0.97 0.76 0.59 0.47 0.37 0.30 0.21 0.15 0.16 0.19 0.23 0.27 0.31 0.33 0.35 0.00 0.00 0.00 0.00 0.00 0.00
9.6 5

8

199 16 17 3.02 2.37 1.83 1.41 1.08 0.83 0.63 0.48 0.37 0.28 0.20 0.15 0.16 0.17 0.20 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.2 5

4

199 17 17. 1.89 1.62 1.40 1.21 1.04 0.90 0.78 0.68 0.58 0.38 0.28 0.31 0.34 0.35 0.34 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.6 5

1

199 17 18 1.86 1.47 1.15 0.89 0.69 0.53 0.41 0.33 0.26 0.16 0.12 0.14 0.16 0.18 0.21 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.5 .5

1

199 18 18. 1.89 1.53 1.23 0.99 0.80 0.65 0.52 0.43 0.35 0.23 0.18 0.20 0.24 0.28 0.32 0.34 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.4 5

6

199 18 19 2.49 1.98 1.50 1.07 0.72 0.45 0.27 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 5

6

199 19 19. 2.09 1.66 1.32 1.04 0.82 0.65 0.51 0.41 0.33 0.23 0.16 0.16 0.17 0.18 0.17 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 5

8

199 19 20 2.87 2.26 1.74 1.33 1.01 0.75 0.56 0.42 0.32 0.24 0.15 0.13 0.14 0.15 0.16 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.0 5

9

199 20 20. 2.01 1.61 1.28 1.02 0.81 0.64 0.51 0.41 0.34 0.22 0.16 0.18 0.21 0.24 0.26 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5 5

0
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199 20 21 2.06 1.60 1.19 0.84 0.56 0.35 0.21 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.0 5

6

198 21 21. 2.68 2.12 1.67 131 1.03 0.81 0.62 0.48 0.36 0.23 0.12 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.2 5

8

198 21 22 1.02 0.52 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.1 5

4

198 22 22. 1.96 1.62 1.32 1.06 0.84 0.67 0.53 0.42 0.33 0.19 0.14 0.16 0.17 0.19 0.20 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.8 5

6

198 22 23 2.05 1.66 1.31 1.01 0.77 0.58 0.44 0.33 0.25 0.14 0.00 0.10 0.11 0.12 0.13 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.8 5

0

198 23 23. 2.18 1.78 1.45 1.16 0.91 0.71 0.54 0.42 0.31 0.18 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.5 5

7

198 23 24 2.25 1.76 1.37 1.07 0.84 0.66 0.52 0.41 0.34 0.25 0.16 0.16 0.17 0.18 0.19 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.6 5

4

198 24 24. 2.32 1.79 1.36 1.03 0.79 0.60 0.46 0.36 0.27 0.18 0.12 0.12 0.14 0.16 0.18 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.2 5

9

197 24 25 2.03 1.72 1.45 1.21 1.00 0.83 0.68 0.56 0.45 0.28 0.21 0.23 0.25 0.28 0.30 0.31 0.32 0.32 0.32 0.00 0.00 0.00 0.00 0.00
8.3 5

8

197 25 25. 2.16 1.77 1.43 1.15 0.92 0.73 0.57 0.45 0.34 0.20 0.12 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.2 5

7

197 25 26 3.66 2.98 2.37 1.87 1.48 1.15 0.90 0.70 0.55 0.44 0.35 0.25 0.22 0.22 0.22 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.1 5

2

197 26 26. 3.15 2.58 2.09 1.70 1.40 1.15 0.96 0.82 0.71 0.64 0.56 0.46 0.47 0.55 0.62 0.66 0.66 0.37 0.00 0.00 0.00 0.00 0.00 0.00
0.3 5

7

196 26 27 2.85 2.44 2.10 1.84 1.64 1.46 1.30 1.18 1.07 1.00 0.88 0.67 0.64 0.63 0.60 0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.7 5

1

196 27 27. 2.48 1.92 1.45 1.09 0.82 0.61 0.46 0.34 0.26 0.17 0.11 0.11 0.13 0.16 0.19 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.1 5

0

196 27 28 1.80 141 1.10 0.85 0.67 0.53 0.42 0.34 0.27 0.18 0.14 0.16 0.19 0.23 0.26 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.0 .5

3

196 28 28. 3.07 2.28 1.64 1.16 0.82 0.57 0.41 0.29 0.21 0.15 0.00 0.00 0.00 0.00 0.12 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.2 5

0

195 28 29 2.03 1.56 1.17 0.87 0.64 0.48 0.35 0.26 0.20 0.12 0.00 0.00 0.11 0.13 0.16 0.20 0.00 0.00 0.35 0.38 0.00 0.00 0.00 0.00
7.8 5

7

195 29 29. 2.03 1.65 1.33 1.06 0.83 0.64 0.49 0.38 0.29 0.18 0.11 0.11 0.11 0.12 0.14 0.16 0.00 0.31 0.48 0.68 0.76 0.42 0.00 0.00
6.2 5

6

195 29 30 3.87 3.22 2.63 2.14 1.75 1.42 1.14 0.93 0.76 0.64 0.56 0.47 0.42 0.45 0.47 0.48 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 5

5

195 30 30. 2.92 2.35 1.86 1.46 1.13 0.88 0.67 0.51 0.38 0.27 0.15 0.13 0.13 0.14 0.14 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.4 5

2
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194 30 31 2.41 1.83 1.35 0.98 0.71 0.51 0.37 0.26 0.19 0.11 0.00 0.00 0.00 0.00 0.11 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.7 5

1

194 31 31. 2.53 2.02 1.58 1.23 0.95 0.73 0.56 0.43 0.34 0.23 0.14 0.15 0.16 0.17 0.18 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.6 5

0

193 31 32 3.34 2.67 2.10 1.65 1.29 1.01 0.79 0.63 0.50 0.40 0.30 0.21 0.21 0.23 0.25 0.28 0.30 0.32 0.00 0.00 0.00 0.00 0.00 0.00
9.9 5

4

193 32 32. 2.60 1.99 1.49 1.11 0.83 0.62 0.46 0.34 0.25 0.16 0.00 0.00 0.11 0.13 0.15 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.3 5

8

193 32 33 3.99 3.48 2.99 2.57 221 1.89 1.59 1.34 1.13 0.97 0.86 0.73 0.62 0.62 0.63 0.63 0.65 0.69 0.74 0.77 0.43 0.00 0.00 0.00
4.8 5

7

193 33 33. 3.47 2.90 2.41 2.01 1.68 1.40 1.16 0.97 0.82 0.72 0.62 0.46 0.41 0.39 0.35 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.4 5

1

193 34 34. 3.19 2.68 2.25 1.91 1.64 1.40 1.20 1.05 0.92 0.85 0.81 0.69 0.66 0.72 0.76 0.76 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.4 5

5

192 34 35 2.37 1.92 1.56 1.29 1.10 0.94 0.82 0.76 0.74 0.78 0.92 1.12 1.36 1.73 2.12 2.39 251 2.46 2.24 1.25 0.69 0.39 0.00 0.00
8.6 5

2

192 35 35. 2.12 1.66 1.30 1.05 0.87 0.72 0.62 0.56 0.53 0.55 0.59 0.62 0.81 1.11 1.42 1.67 1.79 0.99 0.55 0.31 0.00 0.00 0.00 0.00
6.4 5

6

192 35 36 2.01 1.57 1.25 1.01 0.84 0.72 0.62 0.56 0.50 0.35 0.28 0.30 0.30 0.26 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.5 5

0

192 36 36. 2.97 2.24 1.67 1.24 0.95 0.72 0.56 0.47 0.40 0.38 0.40 0.41 0.51 0.71 0.93 1.12 1.21 0.68 0.38 0.00 0.00 0.00 0.00 0.00
25 5

5

192 36 37 1.26 1.08 0.94 0.83 0.75 0.69 0.64 0.62 0.57 0.38 0.37 0.50 0.65 0.76 0.78 0.67 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.7 5

6

191 37 37. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.2 5

9

191 37 38 0.69 0.57 0.48 0.41 0.36 0.33 0.30 0.28 0.24 0.15 0.14 0.19 0.26 0.34 0.41 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.6 5

5

191 38 38. 3.60 2.53 1.71 1.13 0.74 0.48 0.32 0.22 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.5 5

3

191 38 39 1.76 1.32 0.94 0.66 0.45 0.32 0.22 0.16 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.0 5

5

191 39 39. 1.12 0.84 0.60 0.39 0.24 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 5

9

190 39 40 0.31 0.28 0.25 0.22 0.19 0.17 0.14 0.12 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.9 5

0

190 40 40. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.3 5

1

190 40 41 1.40 1.15 0.92 0.73 0.58 0.45 0.36 0.28 0.23 0.19 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.6 5

6
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190 | 41 | 41. | 1.24 [ 084 | 050 | 027 | 013 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
5.0 5

9

190 | 41 | 42 | 247 | 189 | 1.38 | 098 | 067 | 0.46 | 0.30 | 020 | 013 [ 000 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 000 | 0.00 | 0.00
33 | 5

1

190 | 42 | 42 [ 053 | 033 | 020 | 0.11 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000
1.6 5

1

190 | 42 | 43 | 075 | 075 | 0.74 | 0.72 | 068 | 063 | 057 | 051 | 0.46 | 036 | 020 | 017 | 015 | 012 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
02 | 5

5

189 | 43 | 43 | 1.83 | 132 [ 096 | 0.71 | 054 | 0.42 | 033 | 0.26 | 020 | 013 | 0.00 | 000 | 011 | 012 | 014 | 015 | 000 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00
8.5 5

8

189 | 43 [ 44 | 2.06 | 134 | 079 | 0.44 | 024 | 0.13 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 000 [ 000 [ 000 [ 000 [ 000 [ o000 [ o000 [000 [o000 |[000 [o000 [000 | 000 | 000
70 | 5

9

189 | 44 | 44. | 041 | 030 | 023 | 018 | 014 | 0.11 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
6.0 5

6

189 | 44 | 45 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00
49 | 5

4

189 | 45 | 45. | 050 | 0.40 | 032 | 026 | 022 | 0.18 | 0.14 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
35 5

6

189 | 45 | 46 | 0.44 | 039 | 0.34 | 030 | 026 | 022 | 0.18 | 015 | 011 | 000 | 0.00 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
20 | 5

8

189 | 46 | 46. | 029 | 020 | 0.14 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 011 | 013 [ 013 | 011 | 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
05 5

4

188 | 46 | 47 | 1.10 | 090 | 0.74 | 0.62 | 052 | 044 | 038 | 032 | 026 | 020 | 018 | 018 | 0.18 | 016 | 013 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00
88 | 5

2

188 | 47 | 47. | 0.64 | 0.42 | 027 | 017 [ 010 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00
7.0 5

1

188 | 47 | 48 | 036 | 028 | 021 | 015 | 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 | 000 | 000 | 000 | 0.00 | 0.00
53 | 5

0

188 | 48 | 48. | 0.44 | 023 [ 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 000 [ 000 [ 000 [ 000 [ 000 [ 000 [ 000 [000 |[000 [000 [o000 [000 [ 000 | 000
3.6 5

1

188 | 48 | 49 | 117 | 0.75 | 043 | 023 [ 012 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00
19 | 5

7

188 | 49 | 49. | 1.81 | 144 | 1.13 [ 089 | 070 | 055 | 043 | 034 [ 025 [ 014 | 011 | 012 [ 013 | 014 | 014 | 012 [ 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00
0.4 5

0

187 | 49 | 50 | 212 | 148 | 094 | 057 | 033 | 0.19 | 0.10 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
90 | 5

0

187 | 50 | 50. | 0.96 | 0.76 | 0.60 | 0.47 | 037 | 0.30 | 0.24 | 021 | 017 | 010 | 0.00 | 011 | 014 | 018 | 021 | 022 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00
7.8 5

0

187 | 50 | 51 | 1.42 | 1.12 | 0.87 | 0.69 | 056 | 0.46 | 0.38 | 032 | 025 | 015 | 013 | 0.16 | 020 | 024 | 027 | 027 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
66 | .5

2
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187 51 51. 0.54 0.30 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.4 5

1

187 51 52 1.62 1.24 0.94 0.71 0.54 0.41 0.32 0.24 0.17 0.10 0.00 0.00 0.10 0.11 0.12 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.2 5

6

187 52 52. 1.59 1.18 0.86 0.62 0.46 0.34 0.26 0.20 0.15 0.00 0.00 0.00 0.13 0.18 0.23 0.28 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.0 5

9

187 52 53 1.75 1.34 0.99 0.71 0.50 0.34 0.22 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.7 5

4

187 53 53. 1.63 1.27 0.97 0.75 0.57 0.45 0.34 0.26 0.19 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.3 5

9

186 53 54 1.65 1.24 0.92 0.68 0.52 0.39 0.30 0.23 0.17 0.00 0.00 0.00 0.10 0.12 0.13 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.0 5

0

186 54 54. 1.52 1.16 0.87 0.66 0.51 0.40 0.31 0.24 0.18 0.11 0.00 0.00 0.11 0.12 0.12 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.5 5

2

186 54 55 1.63 1.20 0.88 0.65 0.49 0.38 0.29 0.23 0.17 0.00 0.00 0.00 0.10 0.12 0.13 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.0 5

6

186 55 55. 3.36 2.56 1.90 1.39 1.01 0.74 0.53 0.39 0.28 0.20 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.5 5

8

186 55 56 2.80 2.09 1.53 1.12 0.83 0.62 0.46 0.35 0.27 0.20 0.13 0.11 0.12 0.12 0.13 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 5

8

186 56 56. 4.05 3.12 2.32 1.69 1.22 0.87 0.61 0.44 0.31 0.22 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.7 5

4

186 56 57 3.97 3.00 2.10 1.35 0.79 0.42 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.1 5

8

185 57 57. 3.98 3.21 2.53 1.96 151 1.14 0.84 0.61 0.44 0.32 0.21 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.6 5

6

185 57 58 4.33 3.67 3.06 251 2.07 1.69 1.36 1.11 0.91 0.76 0.64 0.49 0.39 0.37 0.35 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.0 5

9

185 58 58. 2.65 2.26 1.95 1.72 1.54 1.39 1.25 1.12 0.98 0.76 0.46 0.35 0.27 0.18 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.5 5

1

185 58 59 2.87 2.32 1.86 151 1.25 1.05 0.89 0.78 0.70 0.66 0.65 0.59 0.62 0.73 0.86 0.99 1.13 1.22 0.68 0.38 0.00 0.00 0.00 0.00
4.0 5

8

185 59 59. 2.60 2.22 1.91 1.68 1.52 1.38 1.29 1.23 1.19 1.18 1.11 0.91 0.91 0.97 0.97 0.92 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.7 5

5

185 59 60 1.16 0.88 0.64 0.44 0.29 0.18 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.6 5

1

185 60 60. 1.19 0.91 0.71 0.55 0.44 0.36 0.30 0.26 0.21 0.14 0.13 0.16 0.21 0.27 0.34 0.42 0.51 0.56 0.31 0.00 0.00 0.00 0.00 0.00
0.6 5

4

184 60 61 1.27 0.97 0.74 0.58 0.47 0.39 0.33 0.29 0.24 0.15 0.16 0.21 0.26 0.29 0.27 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.5 5

2
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184 | 61 | 61. | 200 | 151 | 1.13 | 0.84 | 063 | 047 | 035 | 027 | 021 | 014 | 000 | 000 | 011 | 013 | 045 | 017 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
8.1 5

3

184 | 61 | 62 | 1.40 | 1.05 | 0.79 | 0.60 | 048 | 039 | 033 | 028 | 023 | 015 | 015 | 021 | 029 | 040 | 051 | 054 | 030 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
68 | 5

7

184 | 62 | 62. | 0.89 | 0.70 | 055 | 0.44 | 037 | 031 | 027 | 023 | 020 | 012 | 012 | 017 | 025 | 0.33 | 040 | 041 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
5.8 5

6

184 | 62 | 63 | 0.83 | 063 | 049 | 038 | 032 | 027 | 024 | 022 | 019 | 013 | 015 | 022 | 031 | 038 | 040 | 033 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
47 | 5

9

184 | 63 | 63. | 0.81 | 055 | 0.37 | 0.25 | 018 | 0.13 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 014 | 020 | 026 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
3.7 5

1

184 | 63 | 64 | 1.27 | 098 | 0.78 | 0.63 | 052 | 043 | 035 | 029 | 022 | 013 | 0.00 | 010 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
25 | 5

9

184 | 64 | 64. | 0.81 | 057 | 040 | 028 | 020 | 0.15 | 0.11 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 010 | 015 | 020 | 024 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1.4 5

9

184 | 64 | 65 | 0.60 | 046 | 037 | 029 | 024 | 0.20 | 0.16 | 013 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
04 | 5

8

183 | 65 | 65. | 1.07 | 0.79 | 058 | 0.43 | 032 | 025 | 0.19 | 0.14 | 0.10 | 0.00 | 0.00 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
9.5 5

1

183 | 65 | 66 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
85 | 5

3

183 | 66 | 66. | 0.77 | 062 | 052 | 0.44 | 0.39 | 036 | 032 | 029 | 024 | 015 | 013 | 015 | 017 | 018 | 0.16 | 0.12 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
74 5

4

183 | 66 | 67 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
61 | 5

0

183 | 67 | 67. | 022 | 017 | 0.13 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.14 | 027 | 046 | 063 | 065 | 0.36 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
47 5

2

183 | 67 | 68 | 053 | 038 | 027 | 020 | 015 | 0.11 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
30 | 5

6

183 | 68 | 68. | 1.76 | 1.17 | 0.77 | 052 | 035 | 0.24 | 0.17 | 012 | 0.00 | 000 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
1.0 5

9

182 | 68 | 69 | 1.74 | 1.22 | 0.84 | 058 | 040 | 029 | 020 | 015 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
95 | 5

0

182 | 69 | 69. | 1.20 | 088 | 0.64 | 0.47 | 035 | 027 | 021 | 016 | 0.12 | 000 | 0.00 | 000 | 000 | 000 | 011 | 011 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
8.3 5

1

182 | 69 | 70 | 1.99 | 1.63 | 1.33 | 1.07 | 0.85 | 067 | 051 | 039 | 027 | 015 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
71 | 5

4

182 | 70 | 70. | 1.98 | 1.66 | 1.37 | 1.14 | 094 | 0.78 | 063 | 050 | 037 | 020 | 0.15 | 015 | 016 | 017 | 018 | 0.18 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
5.9 5

6

182 | 70 | 71 | 1.83 | 156 | 133 | 1.12 | 092 | 0.76 | 061 | 049 | 038 | 022 | 015 | 015 | 014 | 013 | 012 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00
46 | 5

6
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182 [ 71 | 71 | 417 [ 337 | 268 | 211 | 166 | 131 | 102 | 0.79 | 061 | 0.48 0.37 0.25 0.18 0.17 0.16 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.8 5

1

182 71 72 4.97 4.40 3.82 3.27 2.76 2.30 1.87 1.49 1.18 0.92 0.72 0.53 0.41 0.36 0.33 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
06 | .5

3

181 72 72. 5.29 4.81 4.27 3.71 3.16 2.64 2.13 1.67 1.27 0.94 0.69 0.48 0.35 0.27 0.20 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.5 5

7

181 | 72 | 73 | 306 | 254 | 213 | 182 | 159 | 140 | 124 | 120 | 098 | 0.88 0.75 0.57 0.48 0.45 0.40 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.6 5

9

181 73 73. 1.44 1.08 0.81 0.62 0.48 0.39 0.30 0.24 0.18 0.11 0.00 0.00 0.12 0.15 0.18 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.8 5

4

181 73 74 1.40 1.06 0.80 0.61 0.46 0.35 0.27 0.21 0.16 0.00 0.00 0.00 0.11 0.13 0.16 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 | 5

4

181 | 74 | 74. | 419 | 345 | 277 | 219 | 170 | 131 [ 099 | 0.74 | 054 | 0.40 0.28 0.17 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.0 5

7

180 74 75 1.88 1.66 1.50 1.38 1.29 1.23 1.16 1.13 1.10 0.86 0.70 0.83 0.96 1.04 1.03 0.94 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00
91 | 5

7

180 | 75 [ 75. | 326 | 289 | 257 | 231 | 212 | 198 | 184 | 1.74 | 169 | 1.67 1.79 1.96 211 2.27 2.38 2.39 2.33 2.21 1.23 0.68 0.38 0.00 0.00 0.00
7.1 5

1

180 | 75 | 76 | 231 | 192 | 161 | 1.39 | 126 | 115 | 1.08 | 1.05 | 1.04 | 1.07 1.10 0.98 0.98 1.06 1.10 1.09 0.60 0.34 0.00 0.00 0.00 0.00 0.00 0.00
4.7 5

4

180 76 76. 3.91 3.19 2.57 2.06 1.66 1.32 1.04 0.81 0.63 0.49 0.37 0.25 0.19 0.18 0.17 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.4 5

3

179 [ 76 | 77 | 287 | 247 | 217 | 197 | 185 [ 179 [ 173 | 173 | 1.77 | 186 2.04 2.15 2.07 2.04 1.93 1.67 0.93 0.52 0.00 0.00 0.00 0.00 0.00 0.00
9.9 5

6

179 7 7. 2.30 1.86 1.53 1.28 1.12 1.00 0.92 0.89 0.90 0.96 1.07 1.15 1.26 1.48 1.62 1.64 0.91 0.51 0.00 0.00 0.00 0.00 0.00 0.00
7.8 5

9

179 7 78 2.07 1.74 1.49 1.32 1.21 1.11 1.04 0.99 0.96 0.98 1.01 0.95 0.98 1.09 1.17 1.21 1.22 1.22 0.68 0.38 0.00 0.00 0.00 0.00
6.2 5

1

179 78 78. 1.85 1.47 1.20 1.02 0.91 0.83 0.79 0.77 0.77 0.79 0.72 0.77 0.99 1.19 1.30 1.23 0.68 0.38 0.00 0.00 0.00 0.00 0.00 0.00
4.4 5

1

179 78 79 1.56 1.24 1.02 0.87 0.77 0.70 0.67 0.66 0.70 0.74 0.69 0.89 1.24 1.56 1.71 1.54 0.86 0.48 0.00 0.00 0.00 0.00 0.00 0.00
2.6 5

0

179 79 79. 1.83 1.46 1.18 0.98 0.82 0.69 0.60 0.52 0.46 0.40 0.30 0.28 0.32 0.37 0.42 0.50 0.63 0.84 1.18 151 0.84 0.46 0.00 0.00
0.9 5

5

178 79 80 1.71 1.40 1.19 1.03 0.93 0.85 0.79 0.74 0.68 0.52 0.42 0.52 0.67 0.82 0.90 0.88 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.3 5

0

178 80 80. 1.94 1.59 1.32 1.13 0.97 0.84 0.74 0.66 0.60 0.53 0.40 0.42 0.50 0.58 0.66 0.72 0.76 0.79 0.79 0.44 0.00 0.00 0.00 0.00
7.6 5

2

178 80 81 1.50 1.25 1.05 0.89 0.76 0.66 0.57 0.51 0.45 0.30 0.27 0.33 0.40 0.48 0.55 0.59 0.60 0.33 0.00 0.00 0.00 0.00 0.00 0.00
6.0 5

2
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178 | 81 | 8L 2.19 181 151 1.28 1.10 0.95 0.82 0.70 0.59 0.41 0.27 0.28 0.31 0.32 0.30 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.4 5

6

178 | 81 | 82 1.46 113 0.80 0.51 0.29 0.14 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.0 5

2

178 | 82 | 82. 1.77 1.56 1.42 131 121 111 1.00 0.90 0.75 0.46 0.32 0.27 0.21 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.7 5

0

178 | 82 | 83 1.66 114 0.72 0.42 0.23 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.2 .5

0

177 | 83 | 83. 1.85 1.47 1.18 0.94 0.76 0.61 0.49 0.40 0.33 0.21 0.15 0.16 0.17 0.19 0.20 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.6 5

0

177 | 83 | 84 1.82 1.32 0.98 0.73 0.56 0.44 0.35 0.28 0.23 0.17 0.11 0.11 0.12 0.13 0.13 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.9 5

3

177 | 84 | 84. 1.84 1.52 1.26 1.06 0.89 0.74 | 0.61 0.49 0.36 0.19 0.13 0.13 0.13 0.12 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.1 5

7

177 | 84 | 85 1.74 1.45 1.20 0.98 0.79 0.62 0.49 0.38 0.28 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 5

5

177 | 85 | 85. 1.87 1.54 1.25 1.01 0.80 0.64 | 0.50 0.40 0.30 0.17 0.12 0.12 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.4 5

7

176 | 85 | 86 2.39 1.73 1.23 0.87 0.63 0.45 0.33 0.24 0.17 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.5 .5

3

176 | 86 | 86. 2.95 2.07 1.42 0.97 0.67 0.46 0.32 0.23 0.16 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7.4 5

6

176 | 86 | 87 3.07 2.20 1.53 1.06 0.73 0.51 0.36 0.26 0.18 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.3 .5

2
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Appendi¥: XRay Fluorescence (XRF) data

Table1. WAB 1 Sediment Core, XRF analysis element concentrations (net counts/15)seconds

Estimated Dept Depth Al Si K Ca Ti \% Cr Mn Fe Ni Cu Zn Br Rb Sr Zr Sb Ba w Th
Year h-cm cm
(Top) (Botto
m)
2018.70 0 0.5 34.00 | 227.33 | 1646.0 | 3310.83 | 18355 | 121.0 | 160.5 | 1275.1 | 78924.3 605.5 | 93.17 | 471.83 | 199.5 | 580.00 | 1105.8 | 785.33 | 35.33 | 135.1 | 869.33 | 207.8
0 0 0 0 7 3 0 0 3 7 3
2018.62 0.5 1 38.60 | 332.00 | 2208.8 | 4897.40 | 2263.6 | 135.4 | 218.2 | 1680.8 | 92437.8 522.6 | 49.40 | 551.20 | 239.2 | 769.60 | 1503.8 | 727.20 | 56.40 | 182.4 | 924.20 | 83.80
0 0 0 0 0 0 0 0 0 0
2018.51 1 15 61.83 | 496.17 | 3141.5 | 5890.50 | 3196.6 | 238.8 | 275.3 | 1746.5 | 115751. 562.1 | 77.83 | 748.33 | 167.5 | 1023.0 | 1716.6 | 713.17 | 93.17 | 235.3 | 849.67 | 176.3
0 7 3 3 0 83 7 0 0 7 3 3
2018.33 15 2 51.33 | 477.50 | 2959.1 | 5225.00 | 3040.5 | 159.1 | 244.0 | 1689.3 | 105009. 546.8 | 104.5 | 719.50 | 230.6 | 850.00 | 1537.5 | 727.00 | 56.83 | 194.0 | 919.67 | 332.6
7 0 7 0 3 00 3 0 7 0 0 7
2018.03 2 25 85.29 713.29 3783.5 5702.86 | 3793.4 242.0 329.7 1260.8 118668. 516.4 110.7 842.86 172.5 1053.4 1751.5 905.29 60.29 297.7 894.14 279.5
7 3 0 1 6 43 3 1 7 3 7 1 7
2017.73 2.5 3 72.71 616.29 3531.8 5400.14 | 3554.8 208.1 3235 1301.8 110277 588.7 141.1 813.43 138.7 1297.1 1638.4 | 821.43 79.86 281.8 976.86 | 313.2
6 6 4 7 6 86 1 4 1 4 3 6 9
2017.31 3 3.5 71.29 634.14 3627.4 7022.57 | 3642.7 260.2 342.4 1804.1 121414 528.2 122.5 837.29 99.71 1239.2 1712.8 836.14 94.43 254.8 877.43 | 325.8
3 1 9 3 4 14 9 7 9 6 6 6
2016.95 3.5 4 78.29 699.00 | 4018.7 4877.14 | 3930.0 230.8 328.5 1134.4 124772 453.5 129.0 891.57 163.4 1348.7 1719.4 | 842.43 73.86 250.1 899.71 208.1
1 0 6 7 3 86 7 0 3 1 3 4 4
2016.54 4 45 63.67 | 580.67 | 3512.5 | 4584.17 | 3521.5 | 219.6 | 327.1 | 1227.8 | 119928 506.1 | 156.6 | 832.33 | 168.0 | 1197.1 | 1562.6 | 787.17 | 58.00 | 271.8 | 867.83 | 273.8
0 0 7 7 3 50 7 7 0 7 7 3 3
2016.24 45 5 77.17 | 599.17 | 3438.6 | 5546.33 | 3340.8 | 220.3 | 326.8 | 1565.8 | 117443. 538.3 | 89.50 | 800.50 | 148.1 | 949.33 | 1616.3 | 772.67 | 65.33 | 295.0 | 926.00 | 211.6
7 3 3 3 3 33 3 7 3 0 7
2015.93 5 55 56.14 | 572.29 | 3335.7 | 5131.14 | 3389.2 | 195.4 | 310.4 | 1589.2 | 120181. 500.1 | 114.4 | 762.00 | 152.0 | 1056.4 | 1557.1 | 785.57 | 60.71 | 261.7 | 893.71 | 346.0
1 9 3 3 9 86 4 3 0 3 4 1 0
2015.60 55 6 61.17 | 635.00 | 3554.8 | 6391.50 | 3519.6 | 222.0 | 349.8 | 1537.0 | 115037. 497.8 | 129.5 | 811.17 | 73.83 | 937.00 | 17453 | 817.50 | 1115 | 353.8 | 921.33 | 248.3
3 7 0 3 0 00 3 0 3 0 3 3
2015.26 6 6.5 62.80 560.80 3376.8 6591.60 | 3328.4 213.4 316.2 1736.2 112497. 528.2 54.80 742.60 136.0 959.80 1629.6 678.80 86.20 288.2 857.80 283.2
0 0 0 0 0 00 0 0 0 0 0
2014.89 6.5 7 79.17 515.17 3160.6 5761.00 | 3159.1 215.8 323.3 1872.5 111587. 497.1 140.1 735.50 114.8 983.00 1652.6 788.50 68.17 249.6 892.17 | 321.8
7 7 3 3 0 67 7 7 3 7 7 3
2014.44 7 7.5 76.17 | 663.83 | 3719.8 | 5366.83 | 3634.8 | 2325 | 347.5 | 1698.1 | 130638 505.0 | 112.0 | 884.50 | 156.6 | 1341.1 | 1690.6 | 721.17 | 95.33 | 346.5 | 939.50 | 309.5
3 3 0 0 7 67 0 0 7 7 7 0 0
2014.17 7.5 8 91.67 | 923.67 | 4307.3 | 4930.83 | 4503.3 | 231.8 | 347.5 | 1196.0 | 119209 507.5 | 161.3 | 942.67 | 88.67 | 1274.3 | 1703.8 | 977.67 | 78.67 | 348.3 | 963.83 | 3455
3 3 3 0 0 00 0 3 3 3 3 0
2013.67 8 85 99.83 | 924.33 | 4328.5 | 4736.50 | 4471.6 | 285.0 | 360.5 | 1414.8 | 116141. 514.1 | 211.8 | 957.33 | 1925 | 1605.0 | 1712.5 | 983.00 | 50.33 | 331.5 | 980.33 | 407.5
0 7 0 0 3 50 7 3 0 0 0 0 0
2012.96 85 9 61.60 | 894.20 | 4166.8 | 4764.00 | 4258.4 | 239.2 | 363.8 | 1247.2 | 112493. 529.8 | 173.6 | 992.20 | 175.2 | 1084.2 | 1636.2 | 1065.2 | 53.20 | 328.6 | 998.00 | 249.0
0 0 0 0 0 60 0 0 0 0 0 0 0 0
2012.36 9 9.5 61.17 | 632.50 | 3461.5 | 4699.33 | 34445 | 211.6 | 358.5 | 2389.3 | 130858. 448.1 | 101.0 | 786.50 | 152.6 | 983.50 | 1534.0 | 854.33 | 79.83 | 319.6 | 831.50 | 382.8
0 0 7 0 3 50 7 0 7 0 7 3
2011.95 9.5 10 65.83 | 678.83 | 3622.5 | 5036.33 | 3704.8 | 246.1 | 350.8 | 1372.1 | 111842. 564.0 | 136.8 | 793.33 [ 101.0 | 1097.1 | 1566.3 | 922.50 | 73.67 | 262.3 | 933.67 | 284.3
0 3 7 3 7 33 0 3 0 7 3 3 3
2011.59 10 10.5 80.67 | 683.50 | 3459.6 | 7456.33 | 3332.5 | 215.8 | 314.3 | 3011.6 | 143956. 4421 | 5550 | 718.50 | 133.8 | 729.00 | 1796.0 | 827.67 | 120.0 | 296.6 | 870.33 | 266.0
7 0 3 3 7 17 7 3 0 0 7 0
2011.14 105 11 82.67 | 809.33 | 3976.8 | 8133.17 | 3862.5 | 225.0 | 331.1 | 1475.6 | 118425 485.6 | 110.1 | 796.00 [ 133.5 | 911.50 | 1895.8 | 973.17 | 120.5 | 295.3 | 947.67 | 355.5
3 0 0 7 7 33 7 7 0 3 0 3 0
2010.74 11 115 58.33 | 996.00 | 4302.1 | 7366.33 | 4166.1 | 2345 | 351.8 | 1109.6 | 111391 4946 | 130.3 | 871.00 [ 156.3 | 1120.5 | 1932.1 | 1108.1 | 109.3 | 308.5 | 998.67 | 277.8
7 7 0 3 7 50 7 3 3 0 7 7 3 0 3
2010.02 115 12 86.83 | 1122.0 | 4516.3 | 7279.00 | 4323.1 | 204.3 | 350.5 | 1703.1 | 121314. 508.8 | 153.6 | 899.83 | 92.67 | 1249.1 | 1933.8 | 11925 | 89.50 | 386.0 | 1007.6 | 328.3
0 3 7 3 0 7 17 3 7 7 3 0 0 7 3
2009.26 12 12.5 96.29 1122.8 | 4499.5 6505.71 | 44385 222.1 339.5 1295.7 118962. 495.7 134.8 869.00 64.71 1348.0 1782.2 1256.5 126.2 348.0 1026.5 148.0
6 7 7 4 7 1 14 1 6 0 9 7 9 0 7 0
2008.71 125 13 90.33 | 1085.0 | 4766.3 | 5678.67 | 4509.8 | 252.3 | 358.8 | 1133.3 | 118506. 504.0 | 1955 | 949.33 | 63.00 | 12855 | 1913.5 | 1184.1 | 80.00 | 353.8 | 1025.8 | 283.8
0 3 3 3 3 3 17 0 0 0 0 7 3 3 3
2007.86 13 13.5 106.1 1113.6 | 4745.1 5548.17 | 4521.0 252.3 355.3 1117.1 113790. 481.3 173.3 905.33 55.50 1257.8 1806.3 1154.1 78.00 352.1 983.00 323.6
7 7 7 0 3 3 7 67 3 3 3 3 7 7 7
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2007.10 135 14 98.14 | 1046.2 | 4773.8 | 4757.86 | 4563.0 | 270.8 | 419.1 | 1053.2 | 118486. 4257 | 177.8 | 1039.5 | 116.0 | 1442.0 | 1841.8 | 977.29 | 63.86 | 412.4 | 1026.7 | 327.0
9 6 0 6 4 9 14 1 6 7 0 0 6 3 1 0

2006.48 14 145 84.86 | 968.86 | 4780.2 | 4593.71 | 4555.1 | 318.8 | 391.1 | 887.29 | 126876 400.1 | 1755 | 984.71 | 97.29 | 1296.5 | 1766.2 | 855.43 | 69.71 | 402.8 | 925.57 | 356.5
9 4 6 4 57 4 7 7 9 6 7

2005.78 14.5 15 91.50 | 964.67 | 4655.1 | 4664.00 | 4443.3 | 293.8 | 393.5 | 1299.8 | 120475 510.6 | 173.8 | 10115 | 155.3 | 12115 | 1773.8 | 936.33 | 59.17 | 369.0 | 977.67 | 330.5
7 3 3 0 3 67 7 3 0 3 0 3 0 0

2005.17 15 155 71.33 | 1037.8 | 4598.6 | 5453.00 | 4509.1 | 283.6 | 382.0 | 1435.8 | 121331 479.3 | 162.5 | 940.00 [ 71.67 | 14258 | 1769.6 | 1017.1 | 82.83 | 373.3 | 957.50 | 337.5
3 7 7 7 0 3 00 3 0 3 7 7 3 0

2004.51 155 16 101.3 | 941.33 | 4532.1 | 5381.67 | 44445 | 2675 | 332.1 | 1177.3 | 125061. 449.6 | 137.0 | 901.67 | 77.00 | 1389.1 | 1715.1 | 905.00 | 63.50 | 298.0 | 930.50 | 319.8
3 7 0 0 7 3 50 7 0 7 7 0 3

2003.89 16 16.5 90.17 | 944.50 | 4577.0 | 5600.00 | 4513.0 | 343.1 | 363.3 | 1300.5 | 133095. 400.3 | 164.0 | 929.00 | 138.1 | 1326.8 | 1749.3 | 812.83 | 85.17 | 364.6 | 890.83 | 255.1
0 0 7 3 0 17 3 0 7 3 3 7 7

2003.27 16.5 17 79.71 | 993.71 | 4581.8 | 6116.29 | 4570.0 | 307.1 | 358.7 | 1261.0 | 130400 487.5 | 155.7 | 912.00 | 72.00 | 1435.4 | 1724.4 | 976.57 | 93.43 | 393.7 | 908.00 | 289.4
6 0 4 1 0 14 7 1 3 3 1 3

2002.60 17 175 100.0 | 1116.6 | 4456.0 | 5328.00 | 4698.4 | 260.8 | 362.0 | 921.80 | 113977 484.0 | 166.0 | 954.00 [ 58.40 | 1095.0 | 1748.2 | 1326.0 | 83.40 | 403.2 | 1003.2 | 328.4
0 0 0 0 0 0 80 0 0 0 0 0 0 0 0

2001.83 175 18 69.33 | 1279.5 | 4446.8 | 5548.00 | 4683.5 | 244.8 | 388.6 | 951.67 | 108962. 505.1 | 220.8 | 1044.5 | 1325 | 13186 | 1779.0 | 1332.6 | 74.83 | 412.1 | 1064.3 | 2935
0 3 0 3 7 50 7 3 0 0 7 0 7 7 3 0

2000.95 18 18.5 103.3 | 1241.8 | 4421.5 | 4869.00 | 4751.3 | 244.1 | 378.6 | 997.50 | 113292. 508.3 | 204.6 | 1039.5 | 100.5 | 1431.3 | 1771.8 | 13415 | 87.83 | 3945 | 1039.0 | 377.8
3 3 0 3 7 7 33 3 7 0 0 3 3 0 0 0 3

2000.25 18.5 19 99.43 | 1143.1 | 4416.1 | 4682.14 | 4534.4 | 2175 | 361.4 | 858.71 | 108050 4955 | 156.2 | 1035.1 | 120.0 | 1339.5 | 1704.7 | 1101.5 | 57.29 | 3745 | 997.71 | 408.2
4 4 3 7 3 86 7 9 4 0 7 1 7 7 9

1999.44 19 19.5 88.17 | 1042.1 | 4645.6 | 5934.67 | 4502.0 | 284.0 | 413.0 | 1198.3 | 131730 4735 | 201.5 | 1034.8 | 70.83 | 1496.1 | 1875.0 | 958.33 | 61.83 | 421.0 | 977.50 | 410.1
7 7 0 0 0 3 67 0 0 3 7 0 0 7

1998.97 19.5 20 108.0 | 951.57 | 4467.2 | 4820.86 | 4449.0 | 246.4 | 362.0 | 1032.0 | 128732 437.7 | 194.4 | 985.86 | 102.4 | 1656.0 | 1856.5 | 834.29 | 55.00 | 324.1 | 894.71 | 294.7
0 9 0 3 0 0 00 1 3 3 0 7 4 1

1998.44 20 20.5 97.71 | 1063.5 | 4737.0 | 4350.14 | 4705.5 | 305.8 | 386.2 | 1103.5 | 117962. 485.8 | 203.5 | 1075.1 | 57.14 | 14958 | 1798.2 | 998.00 | 59.57 | 431.8 | 971.57 | 326.7
7 0 7 6 9 7 43 6 7 4 6 9 6 1

1997.77 20.5 21 90.60 | 906.40 | 4370.8 | 4088.00 | 4368.2 | 282.8 | 363.8 | 986.00 | 121966. 504.8 | 195.8 | 1097.6 | 63.80 | 14524 | 1733.0 | 777.40 | 60.80 | 325.6 | 823.80 | 231.8
0 0 0 0 40 0 0 0 0 0 0 0

1997.36 21 215 86.33 | 655.67 | 4134.8 | 2673.83 | 4095.0 | 320.3 | 350.6 | 522.00 | 128920. 649.3 | 122.0 | 836.83 | 104.3 | 16958 | 17725 | 675.00 | 30.83 | 239.8 | 794.00 | 278.6
3 0 3 7 67 3 0 3 3 0 3 7

1996.89 215 22 78.17 | 707.67 | 4529.0 | 2295.00 | 4264.0 | 355.0 | 353.1 | 731.00 | 130434. 613.0 | 112.8 | 910.50 | 91.67 | 1468.8 | 1685.6 | 534.33 | 31.33 | 226.8 | 846.17 | 288.5
0 0 0 7 83 0 3 3 7 3 0

1996.46 22 225 98.86 | 774.43 | 4598.2 | 3595.29 | 4368.4 | 354.2 | 388.0 | 1228.8 | 136081. 604.7 | 146.5 | 980.29 | 88.43 | 1591.2 | 18154 | 609.71 | 30.86 | 308.0 | 809.29 | 296.2
9 3 9 0 6 00 1 7 9 3 0 9

1995.99 225 23 84.29 | 705.29 | 4126.4 | 4557.57 | 3994.7 | 259.7 | 341.8 | 1125.8 | 133687. 5755 | 70.14 | 799.57 | 9457 | 1059.8 | 1717.2 | 764.43 | 62.86 | 254.7 | 784.14 | 3122
3 1 1 6 6 86 7 6 9 1 9

1995.52 23 235 76.29 | 672.71 | 3832.1 | 4670.57 | 3877.7 | 254.7 | 320.8 | 11025 | 137734. 5924 | 81.71 | 765.57 | 49.57 | 1172.8 | 15158 | 678.14 | 54.29 | 2115 | 833.57 | 2375
4 1 1 6 7 29 3 6 6 7 7

1995.05 235 24 81.33 | 758.83 | 4122.8 | 5597.00 | 4066.3 | 283.8 | 323.1 | 1024.5 | 123844. 618.6 | 88.83 | 872.33 | 114.6 | 1257.6 | 1697.3 | 738.83 | 65.00 | 270.5 | 856.17 | 373.0
3 3 3 7 0 00 7 7 7 3 0 0

1994.52 24 24.5 76.33 | 864.17 | 41723 | 7296.67 | 4016.6 | 241.3 | 349.5 | 944.00 | 121525. 603.5 | 121.6 | 889.67 | 101.8 | 992.17 | 1833.5 | 995.50 | 104.0 | 302.8 | 921.33 | 218.3
3 7 3 0 33 0 7 3 0 0 3 3

1993.89 24.5 25 76.83 | 861.83 | 3818.3 | 8897.17 | 3849.0 | 180.5 | 298.6 | 1353.8 | 111679. 572.8 | 85.83 | 711.67 | 100.6 | 1056.0 | 1963.3 | 1134.5 | 109.3 | 264.3 | 997.33 | 288.8
3 0 0 7 3 17 3 7 0 3 0 3 3 3

1993.30 25 255 73.17 | 949.00 | 3935.0 | 8346.83 | 3876.3 | 208.3 | 336.0 | 894.33 | 89888.3 610.1 | 140.6 | 738.17 | 138.0 | 1164.0 | 1965.3 | 1510.1 | 130.6 | 255.8 | 1097.1 | 384.0
0 3 3 0 3 7 7 0 0 3 7 7 3 7 0

1992.63 255 26 69.67 | 757.67 | 3664.3 | 11075.1 | 3518.1 | 178.0 | 2825 | 1251.6 | 98522.6 585.1 | 99.67 | 758.50 | 92.83 | 855.50 | 1985.5 | 1010.5 | 130.6 | 207.3 | 929.33 | 318.0
3 7 7 0 0 7 7 7 0 0 7 3 0

1992.04 26 26.5 83.00 | 901.67 | 4305.3 | 10725.5 | 4092.6 | 233.3 | 327.8 | 1024.0 | 112401. 631.0 | 95.50 | 808.50 | 82.83 | 944.00 | 2346.1 | 1011.0 | 129.8 | 290.1 | 942.17 | 217.1
3 0 7 3 3 0 00 0 7 0 3 7 7

1991.46 26.5 27 94.29 | 946.71 | 4313.5 | 6301.43 | 4101.8 | 203.1 | 331.8 | 1295.1 | 113085. 563.0 | 105.8 | 794.43 | 91.29 | 1239.5 | 1813.1 | 1011.1 | 79.71 | 291.2 | 977.14 | 4135
7 6 4 6 4 29 0 6 7 4 4 9 7

1990.78 27 275 90.86 | 1005.1 | 4448.1 | 6412.86 | 4360.2 | 270.5 | 346.2 | 850.57 | 112090 603.1 | 93.00 | 940.71 | 110.2 | 1363.0 | 1806.7 | 1067.1 | 69.57 | 287.0 | 974.43 | 292.1
4 4 9 7 9 86 4 9 0 1 4 0 4

1990.13 275 28 9557 | 1066.1 | 4338.5 | 7043.57 | 4293.7 | 226.7 | 307.1 | 791.14 | 101666 596.7 | 141.2 | 848.14 | 106.8 | 1304.2 | 1782.4 | 1212.2 | 101.1 | 261.8 | 1011.4 | 330.5
4 7 1 1 4 86 1 9 6 9 3 9 4 6 3 7

1989.39 28 28.5 85.71 | 1097.0 | 4582.7 | 6519.43 | 4499.2 | 246.2 | 319.1 | 1239.0 | 111197 596.0 | 128.1 | 844.71 | 78.43 | 1279.7 | 1875.0 | 1083.8 | 87.29 | 312.7 | 994.71 | 424.8
0 1 9 9 4 0 14 0 4 1 0 6 1 6




1988.67 28.5 29 95.00 | 1066.1 | 4517.8 | 6502.83 | 4470.3 | 256.1 | 359.8 | 853.00 | 102950. 598.0 | 146.5 | 964.33 | 110.0 | 1299.8 | 1773.1 | 1271.1 | 94.00 | 308.8 | 1031.6 | 385.5
7 3 3 7 3 83 0 0 0 3 7 7 3 7 0

1987.94 29 29.5 77.71 | 1064.8 | 4289.1 | 7943.57 | 4218.8 | 220.4 | 312.7 | 1028.2 | 108191. 558.8 | 133.7 | 852.43 | 120.1 | 984.43 | 1849.8 | 12285 | 107.1 | 317.2 | 1015.2 | 266.8
6 4 6 3 1 9 14 6 1 4 6 7 4 9 9 6

1987.21 29.5 30 99.33 | 1114.5 | 4398.6 | 6758.50 | 4411.6 | 229.5 | 352.3 | 1268.8 | 115270. 549.3 | 111.3 | 869.00 [ 170.8 | 1074.0 | 1927.8 | 1205.5 | 75.00 | 301.8 | 1008.6 | 327.5
0 7 7 0 3 3 00 3 3 3 0 3 0 3 7 0

1986.45 30 30.5 86.83 | 1072.3 | 4322.0 | 8099.50 | 4291.1 | 257.5 | 348.8 | 1067.1 | 106283. 592.6 | 133.0 | 878.83 | 94.50 | 1204.3 | 2017.3 | 1268.1 | 101.8 | 322.8 | 1050.1 | 349.1
3 0 7 0 3 7 17 7 0 3 3 7 3 3 7 7

1985.83 30.5 31 74.33 | 953.67 | 4240.3 | 6990.67 | 4247.1 | 262.1 | 331.5 | 829.17 | 105615. 603.3 | 95.33 | 902.50 | 47.50 | 1159.8 | 1846.6 | 1275.5 | 85.50 | 288.0 | 1011.8 | 267.0
3 7 7 0 00 3 3 7 0 0 3 0

1985.17 31 315 90.00 | 998.50 | 4380.3 | 8009.00 | 4409.0 | 254.0 | 328.6 | 1040.8 | 109545. 570.5 | 1325 | 900.17 | 1355 | 1279.3 | 1903.1 | 1161.5 [ 70.50 | 300.5 | 1004.1 | 324.1
3 0 0 7 3 67 0 0 0 3 7 0 0 7 7

1984.44 315 32 88.33 | 1066.1 | 4594.8 | 6445.83 | 4623.5 | 284.8 | 317.6 | 997.17 | 109199. 589.6 | 125.6 | 956.50 [ 54.50 | 1084.1 | 1843.6 | 1248.0 | 79.50 | 304.5 | 970.17 | 2735
7 3 0 3 7 50 7 7 7 7 0 0 0

1983.74 32 325 88.83 | 1013.6 | 4449.3 | 6866.33 | 4381.3 | 2745 | 365.3 | 1031.8 | 115317. 602.1 | 156.5 | 901.83 | 85.17 | 1281.0 | 1859.1 | 1059.0 | 95.33 | 329.0 | 941.33 | 3355
7 3 3 0 3 3 67 7 0 0 7 0 0 0

1983.02 325 33 64.00 | 1012.5 | 4351.0 | 7267.50 | 4392.6 | 241.1 | 3315 | 1105.8 | 112705 622.6 | 106.5 | 872.67 | 111.5 | 1390.1 | 1901.3 | 1177.1 | 98.83 | 300.0 | 988.17 | 275.6
0 0 7 7 0 3 67 7 0 0 7 3 7 0 7

1982.33 33 335 94.67 | 1028.1 | 4442.0 | 6867.67 | 4390.8 | 257.3 | 347.3 | 1188.1 | 115450 592.0 | 169.6 | 934.83 | 91.50 | 12185 | 1905.5 | 1206.0 | 64.33 | 319.8 | 969.50 | 268.1
7 0 3 3 3 7 83 0 7 0 0 0 3 7

1981.63 335 34 78.67 | 926.17 | 4265.8 | 6955.17 | 4130.6 | 259.0 | 355.8 | 1146.3 | 118997 583.5 | 148.0 | 837.50 | 135.5 | 1250.1 | 1775.8 | 1067.5 | 78.17 | 334.0 | 978.33 | 298.8
3 7 0 3 3 67 0 0 0 7 3 0 0 3

1980.96 34 345 90.00 | 985.43 | 4391.0 | 7058.43 | 4466.5 | 242.1 | 347.8 | 905.71 | 109549 549.7 | 127.4 | 885.00 | 73.43 | 1228.8 | 1856.7 | 1151.4 | 80.43 | 332.2 | 1022.8 | 296.8
0 7 4 6 00 1 3 6 1 3 9 6 6

1980.25 345 35 7271 | 1024.5 | 4455.2 | 6783.86 | 4433.1 | 230.7 | 338.7 | 978.43 | 109844. 560.7 | 130.8 | 958.57 | 91.43 | 1334.0 | 1860.2 | 1193.4 | 73.14 | 338.8 | 997.57 | 354.8
7 9 4 1 1 14 1 6 0 9 3 6 6

1979.56 35 355 93.43 | 1000.4 | 4417.0 | 6639.71 | 4359.7 | 203.4 | 357.1 | 1381.5 | 114961. 560.7 | 139.4 | 877.43 | 1185 | 1179.8 | 1859.8 | 1084.4 | 79.00 | 298.4 | 988.71 | 429.4
3 0 1 3 4 7 43 1 3 7 6 6 3 3 3

1978.61 355 36 91.00 | 1022.5 | 4556.1 | 6510.14 | 44952 | 242.7 | 355.4 | 889.00 | 104624. 534.8 | 151.0 | 905.43 | 115.8 | 1338.8 | 1903.8 | 1161.8 | 90.00 | 300.5 | 971.29 | 361.1
7 4 9 1 3 14 6 0 6 6 6 6 7 4

1978.03 36 36.5 67.86 | 1045.4 | 44722 | 7405.71 | 4280.8 | 234.4 | 362.7 | 1129.7 | 112024 566.4 | 178.2 | 902.00 | 69.00 | 1197.7 | 1949.4 | 1260.0 | 61.29 | 371.1 | 1022.2 | 371.2
3 9 6 3 1 1 43 3 9 1 3 0 4 9 9

1977.44 36.5 37 95.71 | 1053.0 | 4283.4 | 7325.71 | 41225 | 2225 | 352.1 | 870.29 | 101191 608.5 | 158.1 | 918.86 | 156.0 | 1383.0 | 19415 | 1308.8 | 97.00 | 354.2 | 1014.5 | 293.8
0 3 7 7 4 14 7 4 0 0 7 6 9 7 6

1976.69 37 375 81.00 | 994.71 | 4269.7 | 8293.29 | 4078.1 | 219.5 | 3155 | 857.57 | 103936 5724 | 159.7 | 820.14 | 103.7 | 1228.2 | 1986.0 | 1366.2 | 95.71 | 301.1 | 1025.8 | 386.8
1 4 7 7 57 3 1 1 9 0 9 4 6 6

1975.82 37.5 38 92.00 | 1029.2 | 4317.1 | 8387.86 | 4183.0 | 249.7 | 3425 | 951.43 | 106988 523.0 | 1284 | 85457 | 145.7 | 1063.2 | 1986.8 | 1224.2 | 110.8 | 332.4 | 975.71 | 319.0
9 4 0 1 7 00 0 3 1 9 6 9 6 3 0

1975.18 38 385 82.00 | 1056.1 | 44645 | 7825.71 | 4273.5 | 229.8 | 328.7 | 1112.0 | 110987. 491.8 | 136.2 | 913.57 | 143.4 | 1278.1 | 18757 | 1356.1 | 73.43 | 361.4 | 1040.8 | 297.0
4 7 7 6 1 0 29 6 9 3 4 1 4 3 6 0

1974.47 385 39 86.60 | 1077.6 | 4573.6 | 8261.00 | 4427.8 | 275.0 | 375.6 | 915.00 | 106881. 523.2 | 1416 | 850.60 [ 90.20 | 1168.4 | 2008.4 | 1335.4 | 105.6 | 367.8 | 1060.0 | 236.6
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0

1973.66 39 39.5 92.17 | 1020.6 | 4573.6 | 7598.00 | 4473.1 | 244.0 | 374.0 | 818.67 | 105615. 5443 | 155.1 | 925.83 | 120.8 | 1197.6 | 2034.0 | 1181.6 | 108.0 | 327.6 | 1053.0 | 389.6
7 7 7 0 0 50 3 7 3 7 0 7 0 7 0 7

1972.97 39.5 40 69.50 | 996.33 | 4518.3 | 7742.67 | 4458.5 | 236.3 | 342.0 | 933.17 | 110737. 4946 | 170.3 | 870.67 | 34.33 | 1187.0 | 1996.1 | 1117.6 | 100.5 | 350.1 | 1037.3 | 349.3
3 0 3 0 67 7 3 0 7 7 0 7 3 3

1972.33 40 40.5 80.33 | 971.33 | 4502.6 | 7636.83 | 4340.5 | 283.1 | 388.8 | 1166.5 | 120505. 526.8 | 154.5 | 925,50 | 93.50 | 1256.1 | 2015.0 | 1157.5 | 118.8 | 334.6 | 1056.3 | 239.1
7 0 7 3 0 33 3 0 7 0 0 3 7 3 7

1971.68 40.5 41 76.83 | 974.83 | 4589.5 | 7184.83 | 44755 | 267.6 | 329.5 | 908.67 | 112995. 509.6 | 108.6 | 895.83 | 123.6 | 1154.8 | 19455 | 12355 | 69.83 | 307.6 | 954.67 | 319.1
0 0 7 0 00 7 7 7 3 0 0 7 7

1970.82 41 415 88.17 | 1023.1 | 4384.0 | 8149.83 | 4391.1 | 242.8 | 379.1 | 866.00 | 104374. 5535 | 152.1 | 918.33 | 94.17 | 1241.0 | 1903.3 | 1398.5 | 97.83 | 296.5 | 1094.3 | 304.0
7 0 7 3 7 33 0 7 0 3 0 0 3 0

1970.16 415 42 91.67 | 1060.1 | 4554.1 | 7171.33 | 4578.5 | 247.0 | 374.8 | 983.83 | 108576. 549.8 | 1155 | 870.50 | 45.00 | 1257.0 | 1957.3 | 1344.0 | 97.17 | 3525 | 993.83 | 336.6
7 7 0 0 3 33 3 0 0 3 0 0 7

1969.27 42 425 88.67 | 1085.5 | 4564.8 | 7698.50 | 4346.5 | 253.5 | 353.3 | 910.67 | 106267. 528.3 | 156.6 | 922.50 | 130.1 | 1226.8 | 1997.6 | 1358.1 | 105.0 | 360.3 | 1020.8 | 396.5
0 3 0 0 3 33 3 7 7 3 7 7 0 3 3 0

1968.75 425 43 77.50 | 940.00 | 4309.0 | 10964.1 | 3951.1 | 247.8 | 327.0 | 1486.5 | 114420. 506.6 | 127.0 | 806.00 [ 101.6 | 974.67 | 2027.5 | 1058.5 | 1325 | 358.3 | 956.83 | 261.3
0 7 7 3 0 0 67 7 0 7 0 0 0 3 3

1967.98 43 435 89.33 | 1074.5 | 4528.1 | 8178.83 | 4385.3 | 217.1 | 351.8 | 927.83 | 106527. 555.8 | 168.1 | 903.50 | 127.6 | 1273.1 | 1991.6 | 1228.3 | 113.3 | 347.1 | 1040.8 | 388.3
0 7 3 7 3 50 3 7 7 7 7 3 3 7 3 3
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1967.30 435 44 106.8 | 1020.0 | 4542.8 | 8157.33 | 4404.6 | 266.0 | 350.0 | 1043.8 | 108657. 523.3 | 194.6 | 897.67 | 106.8 | 1241.3 | 2026.1 | 1155.0 | 112.8 | 358.5 | 1025.5 | 313.3
3 0 3 7 0 0 3 50 3 7 3 3 7 0 3 0 0 3

1966.52 44 445 90.50 | 966.17 | 4287.0 | 7826.33 | 4200.1 | 210.3 | 345.0 | 857.17 | 117931. 477.6 | 149.8 | 808.83 | 117.0 | 1031.8 | 1932.0 | 1081.3 | 109.5 | 365.5 | 913.83 | 384.5
0 7 3 0 67 7 3 0 3 0 3 0 0 0

1965.63 445 45 101.4 | 10715 | 4618.1 | 7806.86 | 4491.8 | 237.8 | 379.2 | 999.14 | 111959 513.1 | 147.7 | 875.00 | 116.7 | 1128.8 | 2034.4 | 1153.4 | 103.7 | 331.4 | 1063.7 | 301.4
3 7 4 6 6 9 29 4 1 1 6 3 3 1 3 1 3

1964.86 45 455 107.8 | 1090.8 | 4507.8 | 9386.33 | 4307.5 | 223.3 | 370.1 | 925.67 | 113954 5225 | 110.0 | 894.33 | 110.5 | 1175.6 | 2049.3 | 1198.1 | 124.1 | 350.8 | 1010.6 | 243.0
3 3 3 0 3 7 50 0 0 0 7 3 7 7 3 7 0

1964.32 455 46 85.20 | 1083.2 | 4465.6 | 8064.80 | 4312.0 | 250.6 | 308.0 | 794.80 | 106136. 536.0 | 138.2 | 865.00 [ 160.6 | 1188.4 | 2015.2 | 1154.2 | 85.60 | 352.8 | 1065.6 | 342.6
0 0 0 0 0 60 0 0 0 0 0 0 0 0 0

1963.67 46 46.5 78.57 | 1046.7 | 4641.2 | 7248.00 | 4428.8 | 239.1 | 383.2 | 1015.8 | 110496. 504.5 | 1452 | 901.71 | 144.0 | 11335 | 1989.2 | 1205.1 | 88.29 | 362.2 | 1036.7 | 386.7
1 9 6 4 9 6 43 7 9 0 7 9 4 9 1 1

1963.00 46.5 47 86.57 | 991.14 | 4532.7 | 5758.00 | 4380.8 | 251.7 | 365.8 | 748.86 | 108109. 488.5 | 159.8 | 963.29 | 117.2 | 1292.7 | 1882.0 | 1144.7 | 67.57 | 373.2 | 1018.5 | 339.8
1 6 1 6 00 7 6 9 1 0 1 9 7 6

1962.35 47 475 92.17 | 1044.6 | 4752.0 | 6923.50 | 4298.5 | 277.0 | 416.3 | 979.83 | 113525. 357.8 | 211.8 | 905.67 | 143.3 | 1393.5 | 1969.1 | 1050.0 | 95.33 | 453.0 | 1013.3 | 363.5
7 0 0 0 3 00 3 3 3 0 7 0 0 3 0

1961.69 475 48 106.8 | 1036.7 | 4831.8 | 5670.71 | 4503.4 | 262.4 | 386.2 | 842.29 | 114686. 496.0 | 209.4 | 978.71 | 119.4 | 1485.0 | 1968.0 | 1167.0 | 51.43 | 373.2 | 964.71 | 355.5
6 1 6 3 3 9 71 0 3 3 0 0 0 9 7

1961.10 48 48.5 91.57 | 985.86 | 4355.0 | 9225.86 | 4184.2 | 237.7 | 336.1 | 1555.0 | 120372 4858 | 1175 | 921.86 | 98.71 | 1124.1 | 1881.7 | 1008.4 | 112.8 | 3525 | 1010.5 | 385.4
0 9 1 4 0 86 6 7 4 1 3 6 7 7 3

1960.57 48.5 49 95.33 | 1182.1 | 4854.8 | 7952.67 | 4673.6 | 291.8 | 393.3 | 972.50 | 114351 523.6 | 171.3 | 929.17 | 37.83 | 1255.0 | 1963.3 | 1105.1 | 91.83 | 387.6 | 1052.6 | 267.8
7 3 7 3 3 83 7 3 0 3 7 7 7 3

1959.94 49 49.5 94.50 | 1133.8 | 4664.6 | 9040.50 | 4341.6 | 265.6 | 381.5 | 918.00 | 107440. 513.8 | 175.8 | 884.00 [ 102.6 | 1118.6 | 2066.1 | 1221.1 | 107.5 | 386.8 | 1082.3 | 407.6
3 7 7 7 0 17 3 3 7 7 7 7 0 3 3 7

1959.25 49.5 50 105.3 | 1122.6 | 4702.8 | 8488.83 | 4602.5 | 253.6 | 372.1 | 630.50 | 102717. 505.5 | 1725 | 948.33 | 65.67 | 1278.1 | 2125.0 | 1298.6 | 107.6 | 372.0 | 1112.6 | 278.0
3 7 3 0 7 7 50 0 0 7 0 7 7 0 7 0

1958.34 50 50.5 86.00 | 1023.1 | 4617.5 | 6924.83 | 4501.8 | 239.5 | 345.0 | 1177.3 | 121545. 487.3 | 153.0 | 883.67 | 113.5 | 1237.3 | 18955 | 1139.1 | 86.83 | 328.1 | 1007.5 | 255.6
7 0 3 0 0 3 33 3 0 0 3 0 7 7 0 7

1957.70 50.5 51 98.00 | 1020.6 | 4737.1 | 6939.33 | 4482.5 | 290.3 | 412.3 | 1329.8 | 118992. 537.5 | 178.1 | 930.83 | 65.00 | 1230.0 | 1839.6 | 1068.0 | 98.67 | 4125 | 977.50 | 325.0
7 7 0 3 3 3 00 0 7 0 7 0 0 0

1956.98 51 51.5 95.00 | 1052.6 | 47425 | 6503.17 | 4387.1 | 256.8 | 367.1 | 1032.1 | 121811. 4958 | 1158 | 890.83 | 77.17 | 1227.8 | 1869.6 | 1065.6 | 99.50 | 352.5 | 922.67 | 276.1
7 0 7 3 7 7 33 3 3 3 7 7 0 7

1956.39 515 52 104.3 | 1140.8 | 4773.5 | 6276.83 | 4426.5 | 253.1 | 367.0 | 1373.5 | 125461. 4715 | 1615 | 919.17 | 66.67 | 1221.6 | 1825.1 | 1158.1 | 74.50 | 351.1 | 949.50 | 314.8
3 3 0 0 7 0 0 50 0 0 7 7 7 7 3

1955.62 52 52.5 101.2 | 1232.1 | 5254.1 | 5845.86 | 4824.2 | 280.0 | 379.0 | 931.14 | 126223. 517.4 | 176.0 | 1013.1 | 61.14 | 1259.0 | 1801.4 | 1089.8 | 68.14 | 393.1 | 994.86 | 304.1
9 4 4 9 0 0 71 3 0 4 0 3 6 4 4

1954.88 52.5 53 107.3 | 1141.6 | 4753.0 | 6165.50 | 4488.6 | 248.6 | 364.0 | 1162.8 | 118641 490.1 | 157.1 | 875.67 | 91.83 | 1295.0 | 1747.3 | 1073.8 | 104.3 | 359.6 | 943.83 | 352.1
3 7 0 7 7 0 3 67 7 7 0 3 3 3 7 7

1954.23 53 53.5 103.5 | 1159.5 | 4969.1 | 5424.86 | 4603.0 | 275.0 | 398.8 | 838.29 | 121357. 446.8 | 1455 | 940.00 [ 57.29 | 1317.0 | 18425 | 1107.1 | 66.29 | 431.7 | 985.29 | 345.0
7 7 4 0 0 6 43 6 7 0 7 4 1 0

1953.43 53.5 54 97.83 | 1229.1 | 4812.0 | 5984.17 | 4592.5 | 2458 | 391.6 | 1016.8 | 115390. 505.8 | 177.5 | 932.33 | 74.83 | 1381.8 | 1853.8 | 1267.1 | 77.50 | 381.6 | 1019.0 | 3413
7 0 0 3 7 3 33 3 0 3 3 7 7 0 3

1952.75 54 54.5 89.83 | 1219.5 | 4852.3 | 5579.00 | 4641.3 | 251.8 | 380.0 | 1025.5 | 115834. 4943 | 187.6 | 969.67 | 99.83 | 1233.5 | 1810.6 | 1160.8 | 65.00 | 373.6 | 968.67 | 394.5
0 3 3 3 0 0 17 3 7 0 7 3 7 0

1951.87 54.5 55 107.1 | 1110.5 | 4700.8 | 5996.17 | 4328.0 | 245.0 | 374.1 | 1107.1 | 117926. 4933 | 195.0 | 901.83 | 120.0 | 1318.5 | 1770.6 | 1100.8 | 89.00 | 389.8 | 992.50 | 260.6
7 0 3 0 0 7 7 00 3 0 0 0 7 3 3 7

1951.15 55 55.5 96.67 | 1145.6 | 4678.5 | 7161.17 | 4416.5 | 249.3 | 365.3 | 846.17 | 116095. 486.0 | 208.6 | 942.33 | 85.50 | 1249.8 | 1773.1 | 1181.1 | 94.33 | 381.6 | 962.67 | 2915
7 0 0 3 3 67 0 7 3 7 7 7 0

1950.36 55.5 56 106.0 | 1102.8 | 4615.4 | 5519.60 | 4405.0 | 250.0 | 380.2 | 1049.6 | 118226. 430.6 | 191.4 | 953.20 | 93.00 | 1239.4 | 1827.0 | 1146.8 | 61.60 | 359.0 | 951.60 | 236.4
0 0 0 0 0 0 0 40 0 0 0 0 0 0 0

1949.58 56 56.5 90.83 | 1128.8 | 4518.3 | 6533.00 | 4296.3 | 212.0 | 348.3 | 1059.5 | 120949. 484.0 | 154.6 | 924.50 | 30.83 | 1301.5 | 1740.5 | 990.67 | 86.17 | 391.0 | 899.33 | 308.8
3 3 3 0 3 0 50 0 7 0 0 0 3

1948.83 56.5 57 74.00 | 984.80 | 4262.8 | 5791.20 | 4059.6 | 187.4 | 321.8 | 770.40 | 100933. 5344 | 118.6 | 925.60 | 26.60 | 1300.6 | 1723.8 | 1096.2 | 68.80 | 357.8 | 884.60 | 327.0
0 0 0 0 40 0 0 0 0 0 0 0

1948.08 57 57.5 75.20 | 1035.8 | 4180.0 | 7516.00 | 4094.4 | 246.6 | 296.0 | 816.00 | 108230. 746.6 | 83.80 | 790.40 | 114.0 | 1105.2 | 1924.2 | 1107.0 | 77.20 | 206.4 | 992.00 | 386.6
0 0 0 0 0 00 0 0 0 0 0 0 0

1947.24 57.5 58 96.67 | 996.33 | 4604.6 | 5272.17 | 4516.8 | 230.6 | 318.0 | 597.33 | 102655. 722.8 | 154.3 | 900.50 | 104.8 | 1260.5 | 1776.3 | 950.50 | 69.67 | 251.0 | 951.00 | 397.5
7 3 7 0 67 3 3 3 0 3 0 0

1946.36 58 58.5 89.67 | 1061.6 | 4934.1 | 4375.50 | 4719.5 | 288.8 | 350.5 | 732.33 | 108048. 646.8 | 103.8 | 919.50 | 52.17 | 1450.1 | 1742.0 | 925.50 | 47.17 | 2425 | 973.00 | 324.1
7 7 0 3 0 00 3 3 7 0 0 7
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1945.58 58.5 59 81.17 981.00 | 4305.3 4631.00 | 4173.3 259.8 337.3 644.50 109187. 557.3 132.0 881.00 73.67 1250.8 1800.5 1176.0 65.50 328.8 981.67 | 378.1
3 3 3 3 17 3 0 3 0 0 3 7
1944.88 59 59.5 60.00 905.00 | 4349.8 4443.00 | 3975.6 260.6 302.8 810.40 104498. 506.6 172.6 915.60 45.00 1020.0 1739.2 1259.0 52.20 319.4 1036.2 | 388.4
0 0 0 0 20 0 0 0 0 0 0 0 0
1944.25 59.5 60 72.33 1017.1 | 4121.6 | 4504.67 | 3670.6 | 246.8 | 283.5 | 429.50 | 84555.5 665.3 155.0 732.00 | 64.83 1079.8 | 1851.5 | 1294.6 | 60.67 271.0 1115.3 | 4348
7 7 7 3 0 0 3 0 3 0 7 0 3 3
1943.54 60 60.5 94.00 1148.8 | 4824.3 | 5721.00 | 4398.1 | 214.6 | 319.5 539.50 | 92026.0 625.6 154.5 | 882.00 | 113.1 1391.1 | 1844.0 | 1057.5 | 64.33 297.6 1160.8 | 369.8
3 3 7 7 0 0 7 0 7 7 0 0 7 3 3
1942.60 60.5 61 88.33 1111.3 | 4460.5 | 5996.00 | 4136.3 | 207.0 | 308.3 581.67 | 86456.1 664.5 172.6 | 852.67 | 83.67 1196.6 | 17925 | 1268.1 | 81.83 268.0 1072.3 | 408.8
3 0 3 0 3 7 0 7 7 0 7 0 3 3
1941.97 61 61.5 79.60 1105.2 | 3903.4 | 6758.00 | 3832.8 | 184.4 | 303.0 581.80 | 82414.6 685.8 136.4 727.60 | 175.0 | 857.00 | 1986.2 | 1171.2 | 75.00 | 302.2 1125.8 | 3434
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1941.41 61.5 62 69.50 1002.0 | 4374.0 8773.67 | 4116.5 239.3 346.1 696.17 101693. 615.0 108.5 837.83 76.83 1256.1 1946.5 1002.6 119.6 275.3 1031.8 290.0
0 0 0 3 7 83 0 0 7 0 7 7 3 3 0
1940.73 62 62.5 76.60 810.80 3949.4 7954.40 | 3741.0 251.0 322.0 559.40 104288. 678.4 88.20 749.40 65.60 1008.6 1801.2 815.20 104.4 242.2 968.00 253.8
0 0 0 0 60 0 0 0 0 0 0
1940.13 62.5 63 67.00 663.17 3605.3 7515.00 | 3427.5 203.0 248.8 674.83 96479.1 664.6 94.00 698.17 89.67 876.33 1921.6 984.00 86.33 200.3 949.17 266.0
3 0 0 3 7 7 7 3 0
1939.34 63 63.5 61.67 804.50 3899.1 8276.50 | 3535.5 232.0 311.3 662.83 97521.8 591.5 142.0 688.67 154.6 1062.6 1895.1 924.17 78.67 271.5 1033.0 | 346.8
7 0 0 3 3 0 0 7 7 7 0 0 3
1938.52 63.5 64 69.33 | 707.17 | 3936.1 | 6679.17 | 3836.8 | 246.5 | 359.3 690.50 | 110677. 606.1 114.3 738.17 | 1255 1018.5 | 1853.5 | 938.17 | 70.00 256.3 | 949.83 | 323.1
7 3 0 3 50 7 3 0 0 0 3 7
1937.71 64 64.5 72.20 | 860.00 | 4207.0 | 6260.80 | 4011.8 | 193.4 | 306.0 674.60 | 111063. 623.8 136.8 | 803.60 | 70.20 1406.4 | 1837.6 | 888.00 | 81.80 271.6 | 995.00 | 290.0
0 0 0 0 00 0 0 0 0 0 0
TableR2. WAB 2 Sediment Core, XRF analysis element concentrations (net counts/15 seconds).
Estimated Dept Depth Al Si K Ca Ti \Y Cr Mn Fe Ni Cu Zn Br Rb Sr Zr Sb Ba W Th
Year h-cm cm
(Top) (Botto
m)
2018.60 0 0.5 71.96 | 764.84 | 3691.8 | 7117.92 | 3329.2 | 202.6 | 265.8 642.44 | 94411.3 682.6 108.7 746.92 | 173.1 963.20 | 1692.3 | 10349 | 81.36 216.7 894.68 | 303.8
4 4 0 8 6 0 6 2 6 6 2 4
2018.33 0.5 1 37.53 | 429.16 | 2841.6 | 5531.00 | 2762.5 | 167.8 | 230.5 561.37 | 80771.4 641.7 124.8 655.32 | 150.6 1027.0 | 1662.6 | 953.95 | 79.05 166.4 | 901.00 | 263.7
8 8 9 3 2 4 4 3 0 3 2 4
2017.92 1 15 55.76 | 620.04 | 3384.8 | 6004.00 | 3264.3 | 188.0 | 252.8 648.24 | 88298.6 627.8 116.3 705.72 | 203.6 1033.8 | 1695.6 | 979.16 | 73.72 179.8 | 931.64 | 290.5
0 2 8 8 8 0 6 8 8 0 8 6
2017.50 15 2 55.30 | 661.70 | 3528.0 | 5612.61 | 3400.3 | 197.2 | 259.1 629.04 | 92270.9 627.3 115.0 726.52 | 150.3 1036.5 | 1643.0 | 980.87 | 71.35 208.1 895.30 | 320.3
0 5 2 3 1 0 4 5 7 0 7 0
2017.05 2 25 52.19 | 552.19 | 3222.9 | 5343.31 | 30725 | 166.1 | 264.3 609.19 | 85264.2 583.1 157.6 751.50 | 95.19 1025.7 | 1613.3 | 1006.9 | 74.63 2445 | 901.69 | 308.2
4 6 3 1 5 3 3 5 1 4 6 5
2016.56 25 3 46.50 | 603.08 | 3326.6 | 5913.46 | 3191.8 | 179.8 | 264.5 615.29 | 86949.0 594.9 143.9 736.17 | 179.7 953.33 | 1604.6 | 1024.7 | 80.33 218.0 | 963.25 | 345.7
3 8 3 8 4 2 2 9 3 9 8 1
2015.93 3 3.5 55.23 | 644.77 | 3558.2 | 5839.23 | 3354.0 | 184.3 | 265.5 663.64 | 93163.5 607.9 149.5 749.91 | 225.2 1004.9 | 1699.5 | 10215 | 76.95 214.1 936.32 | 307.3
3 9 6 5 5 5 9 7 5 5 5 8 2
2015.24 3.5 4 56.88 | 598.67 | 3282.2 | 5953.88 | 3123.7 | 186.8 | 260.8 647.58 | 86558.1 636.5 122.9 707.58 | 164.3 982.83 | 1618.5 | 972.79 | 77.00 199.6 | 898.29 | 279.9
5 5 3 8 7 8 2 8 0 3 6
2014.71 4 45 59.26 | 639.87 | 3521.1 | 6223.61 | 3368.9 | 194.2 | 251.9 662.57 | 96590.2 647.0 139.3 753.74 | 167.8 1001.7 | 1693.2 | 1004.2 | 77.04 2244 | 932.09 | 276.7
3 6 2 6 6 9 0 3 4 2 6 3 8
2014.22 45 5 49.77 | 623.58 | 3431.1 | 6340.73 | 3265.3 | 184.1 | 268.5 638.12 | 90794.5 618.6 125.3 721.42 | 152.1 1030.5 | 1622.0 | 999.35 | 73.69 202.2 902.23 | 333.1
5 8 2 8 8 5 8 9 0 0 3 2
2013.66 5 55 61.92 | 603.75 | 3376.2 | 5920.08 | 3286.2 | 196.1 | 244.5 683.33 | 89796.8 593.0 108.3 704.00 | 160.3 999.08 | 1689.6 | 1001.2 | 82.13 219.4 | 903.71 | 257.5
9 1 3 4 3 0 3 8 7 9 2 4
2013.14 55 6 55.91 | 604.26 | 3316.4 | 5858.48 | 3131.2 | 173.9 | 256.5 589.30 | 87982.7 638.3 129.7 736.22 | 194.7 1012.5 | 1634.1 | 940.30 | 62.22 2045 | 949.57 | 3105
8 6 1 2 4 5 4 8 7 7 7 2
2012.67 6 6.5 58.00 | 565.88 | 3306.4 | 6098.88 | 3161.7 | 202.1 | 248.0 593.38 | 90888.0 603.4 124.5 712.42 | 202.0 | 967.58 | 1614.1 | 1002.6 | 68.75 185.7 933.04 | 250.6
6 9 7 8 4 2 4 4 3 7 5 7
2012.08 6.5 7 57.29 | 581.88 | 3273.0 | 6098.29 | 3071.8 | 181.3 | 263.9 636.50 | 87630.9 609.0 139.8 729.79 | 162.4 | 895.13 | 1633.2 | 900.58 | 73.92 216.8 | 928.13 | 313.6
4 3 8 2 6 8 3 2 5 8 7
2011.24 7 7.5 58.38 | 576.73 | 3341.6 | 5870.85 | 3176.6 | 176.1 | 259.3 616.65 | 90507.8 579.3 129.0 688.38 | 177.3 1024.8 | 1632.3 | 927.54 | 71.19 193.9 918.00 | 291.4
9 2 2 5 8 5 0 1 5 8 6 2

140




2010.50 75 8 53.64 | 597.60 | 3263.1 | 5667.08 | 3100.4 | 187.2 | 253.2 | 561.08 | 86781.6 590.2 | 150.6 | 677.76 | 152.8 | 932.96 | 1589.1 | 933.88 | 74.92 | 211.8 | 898.04 | 314.9
6 0 0 0 4 0 8 4 6 4 6
2010.10 8 8.5 67.46 | 611.88 | 3322.2 | 5636.63 | 3123.5 | 176.2 | 244.5 | 626.08 | 89903.9 580.5 | 112.7 | 720.42 | 178.9 | 960.38 | 1606.5 | 888.71 | 78.63 | 209.9 | 909.42 | 247.4
1 8 1 0 6 8 1 6 8 6 2
2009.73 8.5 9 48.12 | 604.00 | 3357.1 | 6263.69 | 3125.8 | 189.9 | 2419 | 635.69 | 91660.8 591.3 | 133.0 | 697.50 [ 177.3 | 965.81 | 1638.9 | 914.08 | 71.62 | 193.4 | 905.88 | 228.4
9 8 6 2 1 5 4 8 2 2 2
2009.19 9 9.5 57.71 | 603.75 | 32425 | 6099.83 | 3038.5 | 176.3 | 262.2 | 580.33 | 89556.7 555.6 | 141.6 | 684.67 | 163.8 | 947.50 | 1639.8 | 959.83 | 77.79 | 208.6 | 925.46 | 2317
8 4 3 9 5 3 3 3 3 7 1
2008.54 9.5 10 54.22 | 566.52 | 3125.0 | 5747.91 | 2844.2 | 155.8 | 230.0 | 541.78 | 84369.4 614.0 | 136.3 | 655.26 | 1855 | 865.43 | 15415 | 806.35 | 82.74 | 183.3 | 898.61 | 276.3
4 6 3 9 3 4 5 2 2 0 5
2007.81 10 10.5 5223 | 588.73 | 31415 | 5516.23 | 2887.1 | 184.0 | 244.8 | 552.35 | 83713.6 557.8 | 156.2 | 660.73 | 188.1 | 918.23 | 1513.2 | 837.92 | 67.27 | 187.0 | 943.35 | 307.2
0 9 0 1 9 8 7 9 3 0 7
2007.08 10.5 11 52.62 | 573.38 | 3070.6 | 4997.14 | 2841.2 | 158.0 | 222.6 | 632.19 | 86495.8 564.3 | 136.4 | 637.24 | 212.1 | 808.14 | 1514.6 | 794.00 | 75.62 | 197.2 | 944.95 | 284.0
7 4 0 7 6 8 3 0 7 9 5
2006.38 11 115 54.15 | 603.67 | 3519.0 | 6801.41 | 3223.2 | 175.7 | 285.4 | 761.33 | 93829.8 529.0 | 146.5 | 761.19 | 170.0 | 1047.2 | 1696.4 | 991.15 | 86.00 | 269.6 | 898.93 | 288.5
0 2 8 1 5 7 2 0 2 8 7 6
2005.69 115 12 50.27 | 500.12 | 3018.0 | 5492.19 | 2815.2 | 165.8 | 243.5 | 615.23 | 86075.0 549.2 | 130.1 | 661.69 | 147.3 | 957.23 | 1566.6 | 870.35 | 77.27 | 199.2 | 916.08 | 268.4
8 7 5 0 8 3 9 5 2 3 6
2005.00 12 125 58.50 | 565.04 | 3194.1 | 5680.58 | 2962.1 | 176.3 | 248.0 | 567.12 | 87480.0 574.4 | 129.7 | 663.46 | 153.0 | 861.69 | 1537.7 | 871.46 | 73.65 | 184.0 | 915.85 | 247.3
9 5 5 4 0 6 3 0 7 0 8
2004.34 125 13 44.08 | 499.29 | 2850.9 | 5543.13 | 2638.5 | 143.4 | 226.6 | 558.17 | 81440.5 577.3 | 138.8 | 621.92 | 184.1 | 889.92 | 1493.1 | 854.17 | 82.33 | 176.9 | 909.96 | 311.7
2 0 6 3 8 8 8 7 7 2 9
2003.79 13 135 45.70 | 482.85 | 2928.9 | 4867.89 | 2762.1 | 163.8 | 253.6 | 627.81 | 86186.7 580.2 | 118.9 | 680.63 | 140.6 | 894.19 | 1531.5 | 847.48 | 63.41 | 202.3 | 892.11 | 277.8
6 1 5 3 0 2 6 3 9 0 1
2003.29 135 14 53.69 | 561.81 | 3170.9 | 5077.65 | 2921.2 | 160.6 | 238.1 | 592.35 | 82453.6 597.4 | 141.3 | 683.85 | 197.6 | 931.04 | 1521.1 | 857.54 | 76.62 | 1945 | 934.69 | 316.0
6 3 2 2 9 6 5 9 9 4 8
2002.71 14 145 59.96 | 595.22 | 3333.9 | 5766.96 | 3167.1 | 186.4 | 261.9 | 650.48 | 87941.7 570.4 | 1357 | 712.15 | 178.3 | 1041.0 | 1578.6 | 989.93 | 82.00 | 237.0 | 900.56 | 279.8
3 5 4 3 8 8 0 7 4 3 4 1
2001.85 14.5 15 54.88 | 626.46 | 3417.4 | 5918.96 | 3219.8 | 192.0 | 247.1 | 654.73 | 89720.8 596.8 | 159.9 | 710.04 | 135.6 | 981.62 | 1628.8 | 906.27 | 73.35 | 212.7 | 901.85 | 265.0
6 8 0 9 5 8 2 9 1 7 0
2000.71 15 15.5 54.00 | 563.52 | 3233.8 | 5253.04 | 2948.3 | 193.0 | 254.3 | 560.11 | 83944.0 580.1 | 160.5 | 697.78 | 188.7 | 1019.8 | 1567.8 | 871.22 | 75.22 | 208.9 | 904.07 | 310.1
1 3 7 0 7 9 6 8 9 9 6 1
1999.68 155 16 53.31 | 503.00 | 2976.0 | 5108.85 | 2801.9 | 183.8 | 246.0 | 534.73 | 81919.6 567.5 | 130.4 | 660.62 | 159.7 | 930.19 | 1531.3 | 906.00 | 73.69 | 192.6 | 920.12 | 261.1
0 2 8 4 5 4 6 3 8 5 9
1998.24 16 16.5 49.74 | 534.93 | 3075.7 | 533252 | 2900.3 | 198.6 | 253.8 | 701.30 | 85251.9 5625 | 145.0 | 671.00 | 171.5 | 887.63 | 1546.5 | 877.44 | 68.15 | 202.8 | 899.26 | 270.1
4 7 3 1 6 2 7 2 2 1 5
1996.61 16.5 17 56.00 | 520.11 | 3135.5 | 5394.22 | 2940.0 | 166.8 | 241.1 | 701.59 | 88293.5 543.7 | 154.7 | 676.44 | 159.5 | 905.48 | 1603.4 | 901.63 | 73.63 | 212.4 | 913.52 | 2718
6 7 9 1 2 0 0 6 8 4 1
1995.51 17 175 54.23 | 532.54 | 3120.4 | 5568.65 | 2919.4 | 175.1 | 248.8 | 534.77 | 83637.5 553.1 | 166.9 | 642.00 [ 169.7 | 999.00 | 1522.4 | 874.12 | 95.81 | 202.0 | 894.08 | 289.5
6 2 2 1 0 5 6 3 2 8 4
1994.46 175 18 57.72 | 573.80 | 3191.8 | 5336.32 | 2943.6 | 180.1 | 240.8 | 551.64 | 84450.4 611.3 | 131.1 | 650.56 | 154.4 | 1027.6 | 1554.5 | 887.60 | 83.72 | 197.6 | 881.80 | 303.2
8 0 6 0 4 2 2 8 8 2 8 0
1993.36 18 18.5 50.69 | 544.42 | 3169.4 | 4816.88 | 2926.6 | 183.6 | 259.0 | 482.73 | 83766.7 589.5 | 143.0 | 681.00 [ 153.1 | 998.15 | 1488.1 | 915.42 | 79.85 | 211.1 | 912.23 | 216.2
2 2 2 4 3 4 4 9 2 2 7
1992.18 18.5 19 51.12 | 476.50 | 3001.5 | 4500.46 | 2860.0 | 171.9 | 238.0 | 849.31 | 83120.1 570.2 | 133.0 | 707.62 | 177.5 | 923.54 | 14852 | 921.04 | 66.58 | 187.9 | 910.19 | 281.4
0 8 2 0 9 7 8 8 3 6 2
1991.09 19 195 55.00 | 541.32 | 3155.4 | 4896.48 | 2956.1 | 163.4 | 251.2 | 506.20 | 84944.5 588.5 | 1494 | 697.72 | 198.3 | 1008.7 | 1480.1 | 996.12 | 66.48 | 207.4 | 943.24 | 246.2
0 2 4 4 2 2 0 2 2 6 4 0
1990.50 195 20 58.69 | 627.23 | 3440.6 | 5443.08 | 3148.8 | 172.3 | 397.4 | 577.42 | 87760.9 649.5 | 148.1 | 729.46 | 157.2 | 947.42 | 1600.0 | 940.46 | 69.85 | 229.1 | 899.73 | 318.3
5 5 5 6 6 4 2 3 8 9 1
1990.06 20 20.5 55.00 | 570.58 | 3229.1 | 4745.54 | 3068.6 | 173.0 | 245.1 | 539.12 | 86058.8 577.8 | 131.7 | 707.54 | 149.3 | 889.58 | 1568.0 | 921.00 | 74.54 | 204.9 | 866.00 | 282.9
5 2 0 5 5 1 7 1 8 2 2
1989.28 20.5 21 58.20 | 588.00 | 3513.7 | 5234.96 | 3292.2 | 1855 | 280.1 | 645.36 | 91255.3 537.4 | 143.2 | 81244 | 148.6 | 999.72 | 1755.9 | 936.60 | 70.00 | 254.8 | 920.32 | 272.0
6 8 2 6 2 4 4 0 2 4 8
1988.14 21 215 62.23 | 553.85 | 3143.5 | 4797.35 | 2969.0 | 162.4 | 240.1 | 501.69 | 82135.5 593.1 | 140.4 | 714.54 | 169.6 | 1043.0 | 1536.2 | 941.65 | 69.42 | 203.8 | 916.00 | 263.3
8 0 2 2 4 2 6 9 0 3 8 1
1986.86 215 22 43.17 | 508.26 | 2808.3 | 4778.70 | 2611.2 | 146.5 | 231.7 | 509.91 | 75880.2 576.7 | 122.0 | 605.17 | 192.3 | 857.13 | 14157 | 863.91 | 72.87 | 184.4 | 912.52 | 308.9
5 2 2 0 2 4 0 0 4 3 1
1985.80 22 225 54.62 | 514.04 | 2895.0 | 5364.46 | 2707.4 | 178.3 | 232.3 | 528.00 | 79729.3 590.6 | 123.2 | 633.62 | 163.1 | 946.77 | 14889 | 840.77 | 79.54 | 1854 | 891.15 | 278.3
4 6 1 8 1 2 7 5 6 6 5

141




1984.57 225 23 51.58 | 529.04 | 2777.2 | 4898.62 | 2571.5 | 147.7 | 219.0 | 429.23 | 74510.3 581.1 | 155.7 | 607.88 | 182.1 | 787.73 | 1407.3 | 870.38 | 74.27 | 171.0 | 910.42 | 250.7
7 8 7 8 5 9 3 9 8 0 3

1982.64 23 235 56.19 | 496.07 | 3038.0 | 5457.00 | 2944.3 | 171.4 | 254.7 | 583.96 | 82919.1 563.1 | 132.1 | 686.11 | 150.4 | 959.15 | 1586.1 | 932.41 | 78.37 | 199.8 | 880.78 | 298.2
7 7 4 4 1 9 5 1 1 5 6

1980.29 235 24 53.48 | 553.76 | 3038.0 | 5113.68 | 2783.9 | 167.7 | 237.7 | 547.24 | 80002.9 613.5 | 139.8 | 645.44 | 182.0 | 791.48 | 1485.8 | 878.68 | 72.76 | 1858 | 917.36 | 229.8
0 6 6 6 6 2 0 8 8 0 8

1978.38 24 24.5 55.89 | 522.89 | 3042.4 | 4820.89 | 2926.4 | 187.0 | 250.4 | 497.70 | 80847.2 588.3 | 154.5 | 686.52 | 138.0 | 926.07 | 1450.3 | 875.19 | 69.00 | 2025 | 882.74 | 231.1
1 8 0 8 2 3 2 4 7 2 9

1976.27 24.5 25 63.00 | 618.46 | 3091.6 | 5484.63 | 2822.3 | 172.0 | 242.2 | 493.33 | 74802.0 574.8 | 1649 | 658.79 | 139.6 | 906.67 | 1505.4 | 902.00 | 72.13 | 202.2 | 921.63 | 345.8
3 3 4 5 0 3 2 7 6 9 8

1973.12 25 255 64.40 | 698.08 | 3228.1 | 5214.76 | 3029.2 | 161.7 | 240.8 | 476.08 | 74943.8 598.6 | 142.2 | 680.56 | 125.0 | 983.88 | 1559.8 | 1092.4 | 75.64 | 209.8 | 947.84 | 301.2
6 0 2 8 8 4 8 8 4 4 8 4

1970.37 255 26 59.30 | 729.13 | 3481.8 | 6358.09 | 3159.5 | 190.5 | 251.4 | 581.30 | 82560.3 562.3 | 139.6 | 740.96 | 163.3 | 1016.9 | 1601.6 | 1022.4 | 85.52 | 225.7 | 928.35 | 360.0
7 7 7 3 0 9 1 5 6 1 3 4 0

1968.71 26 26.5 58.41 | 690.74 | 3271.5 | 6287.46 | 2942.4 | 158.7 | 238.4 | 535.77 | 80034.6 603.6 | 142.0 | 723.15 | 136.3 | 937.22 | 1575.2 | 1008.7 | 79.77 | 212.8 | 895.62 | 295.6
9 4 7 2 7 5 0 0 7 4 5 2

1967.10 26.5 27 57.96 | 598.31 | 2983.3 | 5043.08 | 2760.0 | 155.3 | 212.5 | 483.35 | 79914.1 564.6 | 143.2 | 640.19 | 171.6 | 913.19 | 1451.3 | 894.85 | 62.92 | 176.5 | 878.73 | 251.1
1 8 1 4 5 5 3 2 5 4 5

1965.03 27 275 60.04 | 693.96 | 3480.6 | 5486.84 | 3144.3 | 185.3 | 249.3 | 502.92 | 88305.0 5939 | 150.0 | 731.20 | 161.1 | 1048.2 | 1534.1 | 910.32 | 64.72 | 206.4 | 872.20 | 302.8
0 2 6 6 4 2 0 6 0 2 4 0

1961.20 275 28 62.28 | 782.56 | 3630.2 | 6605.64 | 3336.4 | 186.2 | 268.2 | 596.60 | 89690.7 567.7 | 119.1 | 793.40 | 83.20 | 1029.9 | 1730.0 | 1013.2 | 81.16 | 247.5 | 880.84 | 366.7
0 0 8 4 2 6 6 2 0 8 2 2

1957.87 28 28.5 64.18 | 731.43 | 3324.6 | 6075.11 | 3051.1 | 163.5 | 274.1 | 563.14 | 81507.5 587.5 | 143.7 | 686.86 | 173.7 | 854.04 | 1586.1 | 941.46 | 88.54 | 226.2 | 925.36 | 261.2
1 4 4 8 7 4 9 9 8 9 1

1956.26 28.5 29 61.73 | 792.12 | 3609.9 | 6636.46 | 3332.0 | 182.4 | 263.2 | 617.38 | 87814.3 604.2 | 1229 | 760.12 | 123.1 | 939.73 | 1683.3 | 1061.0 | 86.62 | 251.3 | 905.65 | 335.8
6 8 2 7 1 3 2 9 8 4 8 8

1953.55 29 29.5 55.32 | 758.88 | 3482.8 | 6536.36 | 3246.1 | 188.8 | 257.8 | 627.84 | 86939.2 578.0 | 1156 | 760.96 | 139.0 | 950.04 | 1620.4 | 1052.1 | 79.24 | 241.3 | 927.60 | 265.9
4 6 0 0 0 0 4 4 8 6 6 6

1950.42 29.5 30 60.36 | 671.08 | 3149.3 | 5843.68 | 2871.6 | 168.2 | 226.7 | 502.24 | 794725 600.0 | 121.6 | 676.08 | 185.5 | 965.40 | 1480.7 | 951.88 | 81.20 | 188.3 | 928.40 | 282.8
6 4 8 6 2 0 0 6 6 6 4

1947.71 30 30.5 61.88 | 628.23 | 3089.2 | 5893.62 | 2860.3 | 156.9 | 229.8 | 572.65 | 79761.0 596.1 | 1475 | 641.04 | 162.6 | 894.58 | 1497.2 | 867.23 | 81.65 | 195.4 | 906.42 | 334.9
3 8 2 8 0 5 8 5 3 2 6

1944.60 30.5 31 63.54 | 743.19 | 3465.3 | 6506.92 | 3174.5 | 175.0 | 250.1 | 558.27 | 84744.3 606.1 | 143.9 | 726.46 | 136.0 | 1052.2 | 1566.0 | 947.04 | 76.54 | 204.1 | 914.96 | 251.7
1 4 4 5 5 9 2 4 7 4 2 7

1939.94 31 315 57.12 | 697.31 | 3285.1 | 6759.65 | 3048.3 | 171.6 | 237.4 | 577.00 | 78994.3 576.1 | 151.1 | 717.46 | 143.8 | 910.35 | 1523.8 | 971.08 | 90.65 | 211.5 | 956.46 | 334.8
9 1 5 2 1 5 5 1 8 4 5

1936.38 315 32 66.92 | 755.08 | 3399.9 | 6872.20 | 3185.0 | 167.8 | 243.4 | 538.76 | 79988.6 611.9 | 137.6 | 712.60 | 129.0 | 943.84 | 1516.8 | 988.16 | 78.96 | 210.8 | 937.44 | 298.9
6 4 0 0 0 2 0 0 0 8 6

1934.87 32 325 57.17 | 788.71 | 3348.3 | 7036.83 | 3152.8 | 174.1 | 244.2 | 612.75 | 820415 610.7 | 148.8 | 691.13 | 118.7 | 88221 | 1555.8 | 1017.9 | 85.58 | 226.8 | 875.75 | 280.9
3 3 3 9 4 5 8 9 3 6 3 2

1933.41 325 33 65.08 | 900.50 | 3670.2 | 7222.46 | 3386.4 | 189.9 | 256.0 | 655.04 | 84451.2 608.4 | 156.9 | 764.25 | 108.4 | 1032.2 | 1633.1 | 1087.0 | 87.79 | 251.8 | 931.54 | 338.8
1 6 6 4 1 2 2 2 9 7 8 8 8

1931.93 33 335 61.23 | 744.38 | 3131.0 | 5862.92 | 2821.5 | 1353 | 216.2 | 479.19 | 73719.1 597.9 | 140.6 | 656.35 | 114.8 | 925.35 | 1484.4 | 983.38 | 74.23 | 198.3 | 928.77 | 276.5
0 8 5 7 5 6 9 8 6 1 0

1930.45 335 34 72.72 | 978.60 | 3708.5 | 6490.28 | 3347.6 | 168.6 | 258.7 | 618.72 | 83844.9 623.2 | 136.7 | 729.96 | 89.84 | 865.56 | 1671.4 | 1052.7 | 87.00 | 259.4 | 916.16 | 281.0
6 0 4 6 6 8 2 4 2 8 8

1928.62 34 34.5 74.46 | 997.12 | 3648.0 | 745592 | 3149.8 | 166.9 | 240.7 | 490.08 | 77878.8 588.6 | 137.8 | 648.50 | 161.0 | 820.73 | 1642.3 | 1021.9 | 101.5 | 250.2 | 988.00 | 305.8
8 1 2 3 5 5 1 0 8 6 8 7 1

1926.46 34.5 35 77.80 | 1015.8 | 3887.0 | 7965.60 | 3284.1 | 181.4 | 256.2 | 533.92 | 82552.1 601.0 [ 168.0 | 715.28 | 116.0 | 925.32 | 1676.1 | 1003.9 | 104.2 | 250.8 | 993.40 | 302.0
0 4 6 4 0 2 4 8 8 6 2 0 0 4

1924.50 35 355 85.77 | 1052.3 | 3972.1 | 7895.38 | 3430.6 | 175.6 | 2729 | 605.73 | 82359.1 558.5 | 152.6 | 722,92 | 9250 | 1014.5 | 1687.3 | 982.46 | 101.3 | 279.1 | 958.54 | 323.1
1 2 5 5 6 2 4 5 4 8 8 5 9

1922.55 355 36 84.21 | 1051.5 | 3878.3 | 7996.88 | 3208.0 | 1755 | 272.6 | 628.00 | 84532.9 584.3 | 153.7 | 661.08 | 147.3 | 893.79 | 1667.2 | 887.67 | 91.79 | 2559 | 891.83 | 285.2
4 8 0 8 3 2 8 5 8 5 6 9

1920.76 36 36.5 73.71 | 951.47 | 3990.3 | 8233.65 | 3464.2 | 183.2 | 265.4 | 416.06 | 91811.7 603.9 | 141.8 | 700.06 | 97.88 | 1067.8 | 1899.2 | 934.29 | 79.18 | 226.8 | 895.88 | 329.4
5 9 4 7 6 4 2 2 9 2 1

1919.29 36.5 37 93.92 | 937.60 | 4494.4 | 5758.32 | 3526.8 | 208.8 | 375.6 | 548.32 | 94153.3 614.0 | 149.1 | 693.48 | 98.56 | 1159.6 | 1755.2 | 752.28 | 63.36 | 201.9 | 907.92 | 290.9
4 8 0 8 2 4 2 4 4 2 2

1917.65 37 375 94.60 | 1151.2 | 5043.1 | 7221.12 | 4261.4 | 254.6 | 297.7 | 572.56 | 101145. 609.6 | 138.4 | 829.48 | 95.72 | 14299 | 1863.2 | 771.84 | 69.60 | 268.8 | 882.68 | 358.6
4 6 0 8 6 68 4 4 2 8 8 8
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1915.53 375 38 89.22 | 1195.4 | 4570.1 | 8854.04 | 4141.5 | 250.1 | 287.0 | 617.81 | 86249.6 607.0 | 195.3 | 871.11 | 109.2 | 1192.1 | 1811.1 | 990.15 | 89.96 | 275.1 | 962.07 | 297.7
1 9 9 9 0 7 7 7 2 1 5 5 8

1913.05 38 385 85.78 | 1244.4 | 4511.6 | 8094.04 | 3888.0 | 221.5 | 274.0 | 627.83 | 91803.2 6319 | 168.3 | 820.83 | 123.0 | 1230.0 | 1787.6 | 1022.6 | 90.65 | 280.4 | 1006.5 | 308.8
3 5 0 2 4 2 1 5 9 0 1 5 8 2 3

1911.19 38.5 39 95.96 | 1091.2 | 4860.8 | 8907.12 | 3868.0 | 205.6 | 280.1 | 549.72 | 95634.3 590.7 | 169.1 | 710.28 | 128.0 | 1247.0 | 1932.2 | 944.28 | 107.8 | 246.7 | 946.32 | 344.0
4 0 4 8 2 2 2 2 8 0 8 8 2 8

1909.90 39 39.5 90.56 | 934.08 | 4948.6 | 8429.48 | 3561.6 | 245.5 | 292.4 | 607.00 | 99523.2 560.7 | 140.3 | 645.84 | 101.7 | 13624 | 1943.2 | 771.84 | 104.2 | 238.9 | 882.72 | 275.2
0 4 6 4 4 2 6 2 8 0 4 2 0

1908.31 39.5 40 83.08 | 948.13 | 5140.4 | 10030.4 | 3650.9 | 233.5 | 299.6 | 686.38 | 97383.8 587.9 | 161.4 | 699.13 | 113.0 | 1357.9 | 1938.2 | 709.75 | 122.0 | 226.1 | 883.00 | 331.2
2 2 6 0 3 3 2 2 4 2 9 0 7 5

1906.66 40 40.5 84.71 | 877.88 | 4794.2 | 7408.25 | 3687.7 | 234.0 | 309.6 | 658.25 | 99858.7 593.0 | 1423 | 714.33 | 107.2 | 1276.7 | 1863.7 | 816.21 | 96.71 | 207.3 | 857.21 | 281.0
1 9 8 3 1 4 8 9 9 1 3 8

1905.09 40.5 41 88.08 | 828.25 | 4792.1 | 6298.75 | 3672.3 | 250.2 | 297.9 | 595.92 | 102452. 5746 | 1742 | 771.17 | 148.8 | 1364.6 | 1766.7 | 814.67 | 72.67 | 213.7 | 877.79 | 365.8
7 8 9 6 38 3 1 8 3 9 1 3

1903.31 41 415 89.32 | 1014.6 | 4362.8 | 6566.00 | 3943.7 | 2229 | 304.4 | 698.84 | 93064.6 586.0 | 135.0 | 811.00 [ 95.84 | 1093.2 | 1690.0 | 1030.9 | 89.24 | 275.2 | 900.84 | 331.6
8 8 6 2 8 8 0 4 0 4 6 0 0

1901.61 415 42 82.04 | 864.56 | 4794.0 | 7876.36 | 3650.2 | 237.4 | 298.0 | 901.24 | 104738. 529.4 | 156.4 | 713.64 | 91.60 | 1313.6 | 1833.7 | 785.04 | 94.48 | 224.8 | 843.44 | 230.8
0 0 4 4 84 0 0 8 2 0 4

1900.25 42 425 78.42 | 812.75 | 4741.9 | 6064.00 | 3443.0 | 259.2 | 309.5 | 623.96 | 98022.9 575.1 | 164.7 | 754.71 | 140.3 | 1510.8 | 1862.0 | 705.96 | 78.75 | 229.3 | 855.54 | 295.0
2 0 5 8 6 7 9 3 8 0 3 8

1898.58 425 43 84.04 | 1059.3 | 4591.9 | 7056.48 | 4186.5 | 238.1 | 308.7 | 660.52 | 94456.2 618.3 | 182.1 | 869.09 | 126.9 | 1318.0 | 1736.3 | 927.09 | 90.09 | 283.9 | 914.04 | 359.3
0 6 2 3 0 2 9 3 6 4 5 1 9

1897.09 43 435 69.28 | 650.20 | 3688.1 | 7012.28 | 3004.8 | 197.9 | 272.2 | 664.32 | 99745.1 552.6 | 116.0 | 574.24 | 150.6 | 1064.0 | 1656.2 | 796.52 | 97.96 | 190.9 | 820.68 | 221.9
2 4 6 0 2 4 8 0 8 8 6 2

1896.06 435 44 78.77 | 697.77 | 42045 | 7621.77 | 3206.3 | 198.3 | 279.8 | 836.15 | 119963. 517.1 | 114.0 | 623.38 | 122.1 | 1233.3 | 1892.2 | 743.77 | 91.77 | 209.1 | 788.19 | 236.8
0 5 1 8 35 9 0 2 5 3 9 8

1894.94 44 445 82.83 | 846.92 | 4858.1 | 7560.71 | 3543.4 | 222.2 | 311.6 | 782.71 | 119186 520.4 | 166.0 | 652.50 | 129.8 | 1299.4 | 1902.9 | 732.29 | 85.17 | 247.1 | 838.29 | 312.1
3 6 1 3 17 2 8 3 2 6 3 3

1893.56 445 45 90.08 | 908.62 | 4886.7 | 7594.77 | 3856.1 | 258.0 | 316.0 | 679.31 | 107316 565.8 | 162.3 | 745.81 | 103.3 | 1429.4 | 2009.9 | 840.31 | 98.27 | 256.8 | 879.58 | 252.4
7 2 8 0 92 1 5 8 2 2 1 6

1892.08 45 455 90.81 | 898.50 | 5048.1 | 8271.27 | 3613.0 | 246.8 | 294.2 | 631.46 | 106275 530.8 | 167.1 | 660.00 | 101.4 | 1559.8 | 1906.2 | 794.69 | 88.08 | 238.2 | 829.81 | 335.2
2 4 5 3 35 5 9 6 5 3 3 7

1890.54 45.5 46 96.64 | 938.04 | 5299.0 | 8277.60 | 3891.4 | 273.4 | 331.3 | 786.24 | 113045 530.2 | 162.9 | 778.28 | 67.32 | 1619.3 | 1964.0 | 757.76 | 98.08 | 2659 | 857.28 | 277.1
0 4 0 2 92 8 2 2 4 6 2

1888.82 46 46.5 91.77 | 965.62 | 4879.6 | 7813.65 | 3971.2 | 258.6 | 327.5 | 655.38 | 101525 573.3 | 181.2 | 819.04 | 120.6 | 1439.1 | 1870.0 | 757.35 | 101.8 | 283.6 | 900.46 | 325.0
5 7 5 0 62 8 3 9 5 8 1 2 4

1887.01 46.5 47 86.80 | 989.20 | 4673.2 | 7756.88 | 4050.3 | 241.3 | 308.4 | 783.60 | 98848.7 573.6 | 157.1 | 831.12 | 116.9 | 1367.8 | 1802.3 | 919.44 | 97.96 | 282.4 | 921.56 | 305.0
4 6 2 8 6 0 2 2 8 6 0 8

1885.30 47 475 90.50 | 889.08 | 4905.9 | 9065.50 | 3649.1 | 255.1 | 308.1 | 569.31 | 101255. 546.2 | 152.3 | 718.38 | 109.9 | 1596.3 | 2046.9 | 841.54 | 110.7 | 268.6 | 884.88 | 276.9
6 2 9 9 58 3 5 6 8 2 7 9 6

1883.61 475 48 88.69 | 949.27 | 51824 | 11042.2 | 3864.0 | 238.0 | 301.6 | 592.00 | 101599. 551.2 | 150.0 | 734.19 | 113.6 | 1718.3 | 2089.4 | 855.00 | 118.9 | 271.0 | 899.73 | 299.7
2 7 8 8 2 58 3 0 5 1 6 2 4 3

1881.97 48 48.5 81.58 | 847.96 | 4648.6 | 7366.54 | 3657.4 | 243.1 | 296.8 | 632.23 | 99595.6 5420 | 159.1 | 717.19 | 86.35 | 1349.9 | 1878.8 | 833.69 | 93.08 | 256.0 | 883.42 | 273.3
9 2 2 8 2 0 2 2 1 0 8

1880.40 48.5 49 83.00 | 965.83 | 4473.1 | 6868.83 | 4007.0 | 235.1 | 306.8 | 630.67 | 94029.6 613.5 | 174.2 | 864.42 | 141.1 | 13289 | 1765.5 | 945.75 | 94.92 | 290.1 | 923.79 | 3314
7 0 3 8 7 0 1 7 6 4 7 2

1879.00 49 49.5 61.00 | 580.76 | 3959.8 | 6598.47 | 3221.0 | 180.8 | 272.1 | 693.18 | 100183. 544.1 | 135.8 | 717.59 | 126.1 | 1246.8 | 1819.1 | 906.59 | 75.65 | 236.4 | 832.94 | 310.1
2 0 8 8 53 2 8 8 8 2 7 8

1877.80 49.5 50 50.33 | 548.52 | 3806.5 | 5677.33 | 3429.3 | 192.3 | 293.7 | 752.57 | 102285. 555.1 | 164.6 | 756.43 | 162.3 | 1258.1 | 1710.5 | 891.62 | 62.52 | 208.1 | 869.10 | 284.9
2 8 8 1 86 9 2 8 4 7 0 5

1876.62 50 50.5 62.12 | 703.77 | 3653.5 | 5852.00 | 3362.8 | 212.7 | 279.0 | 746.12 | 94960.9 5755 | 184.6 | 761.69 | 201.9 | 1050.0 | 1574.8 | 904.96 | 83.31 | 226.3 | 884.54 | 296.7
0 5 3 8 2 4 5 2 4 1 5 7

1875.41 50.5 51 58.92 | 697.92 | 3558.6 | 6222.79 | 3342.0 | 216.7 | 274.9 | 751.13 | 99609.7 603.7 | 1335 | 774.08 | 203.3 | 1032.0 | 1589.7 | 953.88 | 74.38 | 222.2 | 911.25 | 267.4
7 4 1 2 9 5 8 3 8 9 5 6

1874.26 51 51.5 51.26 | 566.21 | 3316.1 | 5561.84 | 3228.7 | 186.6 | 274.1 | 819.11 | 104465. 527.7 | 99.63 | 759.00 [ 177.9 | 1158.0 | 1585.7 | 1013.8 | 65.68 | 225.7 | 865.89 | 277.8
6 9 3 1 11 9 5 5 9 4 4 9

1873.09 51.5 52 70.77 | 724.08 | 3694.4 | 5880.35 | 3383.8 | 195.6 | 289.6 | 795.81 | 106086. 561.9 | 1185 | 778.69 | 188.1 | 1131.3 | 1626.4 | 965.65 | 73.62 | 235.6 | 904.08 | 323.1
2 8 5 9 50 2 0 5 1 6 9 9

1871.74 52 52.5 70.00 | 762.25 | 3743.0 | 6139.04 | 3506.3 | 207.7 | 281.0 | 882.00 | 102423. 580.5 | 1352 | 795.21 | 181.0 | 1128.7 | 1591.7 | 910.29 | 79.63 | 218.5 | 898.58 | 315.9
0 8 1 4 46 0 9 0 1 5 0 6
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1870.39 52.5 53 82.65 | 939.85 | 4129.9 | 5024.73 | 3805.1 | 242.8 | 303.6 | 647.62 | 104098. 565.4 | 134.0 | 821.77 | 158.6 | 1317.3 | 1680.0 | 982.62 | 63.58 | 283.9 | 889.35 | 304.3
2 5 8 9 04 2 0 5 8 4 6 1
1869.00 53 53.5 81.58 | 868.69 | 3972.0 | 6108.62 | 3710.6 | 226.4 | 295.8 | 990.04 | 109044. 559.2 | 130.5 | 815.88 | 186.3 | 1316.8 | 1678.8 | 940.73 | 75.08 | 248.9 | 887.96 | 355.3
8 9 6 8 00 7 8 5 8 5 2 5
1867.52 53.5 54 82.35 | 891.42 | 4281.9 | 5370.04 | 4049.0 | 255.6 | 321.3 | 888.54 | 110835. 571.8 | 1629 | 896.54 | 214.0 | 1294.6 | 1733.2 | 987.85 | 66.31 | 278.3 | 913.35 | 374.6
6 0 2 5 77 8 2 0 2 7 8 2
1866.06 54 54.5 7420 | 952.76 | 4336.2 | 4771.60 | 4070.2 | 236.3 | 339.0 | 841.96 | 108389. 560.8 | 168.2 | 923.32 | 180.0 | 1260.2 | 1699.1 | 1037.0 | 56.76 | 295.9 | 912.12 | 338.7
4 0 2 8 88 0 4 4 8 6 8 2 6
1864.58 54.5 55 76.08 | 909.96 | 3965.9 | 4793.58 | 3762.5 | 221.8 | 290.2 | 573.77 | 97054.6 607.3 | 164.7 | 890.38 | 173.0 | 1082.1 | 1634.6 | 1026.5 | 70.42 | 2658 | 924.92 | 329.0
2 4 1 3 5 1 7 8 2 5 8 5 8
1863.18 55 55.5 58.95 | 712.42 | 3732.6 | 5300.42 | 3764.8 | 226.1 | 302.4 | 715.16 | 98852.5 5425 | 1575 | 870.16 | 159.9 | 1269.4 | 1761.5 | 1140.2 | 75.84 | 275.0 | 937.37 | 290.7
3 4 1 7 3 3 8 5 7 3 1 5 4
1861.74 55.5 56 61.22 | 676.28 | 3398.7 | 5349.11 | 3480.5 | 199.7 | 279.7 | 593.72 | 89985.8 587.2 | 167.0 | 893.94 | 186.8 | 1120.9 | 1763.5 | 1227.0 | 77.28 | 270.1 | 972.28 | 295.9
2 6 8 2 3 2 0 3 4 6 0 1 4
1860.18 56 56.5 64.71 | 855.14 | 3760.3 | 5999.00 | 3662.2 | 210.6 | 290.4 | 633.90 | 93601.6 612.5 | 163.2 | 876.14 | 226.2 | 1189.1 | 1821.3 | 1233.0 | 78.90 | 295.3 | 985.24 | 315.9
3 9 7 8 2 2 9 4 0 8 0 3 5
1858.66 56.5 57 65.00 | 723.96 | 3462.8 | 5753.50 | 3470.6 | 196.5 | 282.7 | 779.00 | 92273.9 578.3 | 147.0 | 813.25 | 200.0 | 1054.2 | 1749.2 | 1236.7 | 81.04 | 254.7 | 984.33 | 3315
8 7 0 1 6 8 4 0 9 5 9 5 8
1857.09 57 57.5 47.68 | 689.91 | 3418.1 | 5045.14 | 3428.6 | 204.6 | 285.0 | 572.23 | 87742.4 578.0 | 1729 | 820.32 | 224.9 | 1057.7 | 17775 | 1382.7 | 65.64 | 250.0 | 972.32 | 244.7
4 4 4 0 5 5 1 5 3 0 7 0 3
1855.51 57.5 58 66.15 | 875.38 | 3213.6 | 5685.65 | 2989.6 | 161.0 | 216.5 | 580.81 | 83434.0 611.6 | 139.7 | 73246 | 165.0 | 1004.3 | 1658.3 | 1224.8 | 74.00 | 210.7 | 945.23 | 320.1
2 5 0 0 8 5 3 4 5 8 5 3 5
1854.08 58 58.5 69.36 | 861.36 | 3055.7 | 7899.20 | 2960.0 | 156.2 | 220.4 | 982.16 | 89530.5 591.2 | 150.3 | 724.72 | 197.6 | 859.92 | 1712.7 | 1197.4 | 98.60 | 204.0 | 964.16 | 288.0
2 0 8 4 2 0 2 0 6 4 0 4
1852.75 58.5 59 49.80 | 660.45 | 3034.8 | 7333.15 | 2931.8 | 171.1 | 254.5 | 842.25 | 98679.8 587.4 | 140.0 | 783.40 | 142.2 | 980.90 | 1788.8 | 1142.4 | 90.75 | 227.5 | 932.80 | 310.8
5 5 5 0 5 0 5 0 5 0 5 0
1851.61 59 59.5 61.17 | 618.39 | 3658.7 | 5345.17 | 3445.6 | 234.0 | 311.8 | 780.56 | 108172. 582.3 | 148.2 | 812.06 | 224.1 | 1133.0 | 1747.3 | 976.11 | 57.83 | 239.5 | 905.11 | 313.9
2 1 0 9 61 9 8 1 0 9 6 4
1850.64 59.5 60 61.00 | 531.75 | 3577.7 | 4212.25 | 3435.1 | 2429 | 307.2 | 1059.5 | 109436 568.0 | 114.0 | 845.40 [ 251.5 | 1282.8 | 15555 | 769.20 | 63.90 | 230.5 | 835.20 | 267.7
0 5 0 0 0 05 0 5 0 5 0 5 0
1849.52 60 60.5 73.31 | 690.77 | 3671.1 | 4176.46 | 3439.7 | 204.1 | 274.4 | 782.04 | 99984.4 562.8 | 137.4 | 796.19 | 1845 | 1189.3 | 1527.8 | 795.31 | 62.35 | 228.8 | 821.85 | 272.6
9 3 5 6 2 1 2 4 8 5 1 2
1848.13 60.5 61 75.04 | 883.70 | 3986.4 | 5468.70 | 3832.0 | 223.3 | 311.4 | 591.09 | 100840. 609.7 | 143.7 | 915.30 | 121.2 | 1165.0 | 1697.0 | 930.26 | 71.13 | 277.2 | 940.13 | 308.1
3 0 9 8 26 4 0 2 4 0 6 3
1846.87 61 61.5 58.84 | 508.89 | 3422.5 | 5802.32 | 3332.0 | 219.4 | 302.1 | 783.05 | 118194. 545.1 | 133.2 | 766.00 | 159.0 | 1151.5 | 1662.5 | 809.16 | 90.58 | 233.3 | 796.32 | 297.2
8 5 7 6 00 6 1 0 3 3 2 1
1845.86 61.5 62 64.67 | 568.83 | 3399.2 | 6532.08 | 3134.0 | 205.1 | 290.7 | 631.33 | 108567. 5755 | 1355 | 786.13 | 201.5 | 1117.0 | 1566.2 | 724.21 | 86.04 | 216.4 | 843.42 | 274.0
9 8 3 1 00 8 8 0 4 1 2 4
1844.79 62 62.5 60.55 | 555.25 | 3674.0 | 5288.65 | 3426.7 | 223.7 | 301.6 | 805.05 | 115163. 550.2 | 132.2 | 799.35 | 184.3 | 1109.5 | 1683.2 | 816.80 | 56.40 | 240.5 | 859.80 | 251.8
0 0 5 0 30 5 5 0 5 0 0 0
1843.71 62.5 63 67.48 | 612.04 | 3520.6 | 5660.04 | 3296.2 | 216.1 | 284.4 | 546.08 | 118217. 528.4 | 1169 | 836.16 | 154.8 | 1175.8 | 15353 | 722.68 | 65.64 | 233.5 | 820.96 | 302.1
8 0 2 8 88 4 2 4 0 2 6 6
1842.59 63 63.5 46.09 | 467.78 | 3195.0 | 3919.13 | 3206.9 | 187.7 | 273.3 | 416.35 | 105052. 536.4 | 150.7 | 766.17 | 165.2 | 1051.9 | 1532.6 | 790.52 | 56.17 | 232.7 | 813.30 | 290.3
4 1 8 5 57 8 4 2 1 1 0 5
1841.49 63.5 64 61.63 | 553.00 | 3591.3 | 5080.50 | 3506.4 | 238.3 | 313.5 | 976.75 | 120967. 524.6 | 120.7 | 844.08 | 173.6 | 1214.3 | 1632.1 | 789.75 | 67.42 | 262.7 | 838.38 | 271.2
8 6 3 4 00 3 9 3 8 3 9 5
1840.48 64 64.5 42.82 | 327.14 | 2852.3 | 4429.59 | 2953.8 | 209.1 | 280.2 | 690.00 | 124253. 514.7 | 119.7 | 727.41 | 116.4 | 1080.6 | 1479.3 | 740.27 | 58.18 | 200.8 | 768.41 | 216.9
6 6 4 7 23 3 7 5 8 2 2 5
1839.51 64.5 65 58.44 | 323.33 | 2638.7 | 4227.78 | 2678.6 | 164.1 | 259.2 | 611.39 | 127073. 504.1 | 110.6 | 630.94 | 150.3 | 1070.6 | 1430.6 | 688.17 | 57.00 | 179.8 | 756.56 | 223.0
8 1 7 8 50 1 1 9 7 1 9 6
1838.53 65 65.5 40.17 | 364.28 | 2986.8 | 4518.11 | 3039.5 | 203.8 | 271.8 | 585.83 | 131127. 486.2 | 1115 | 739.78 | 96.33 | 1111.2 | 1531.4 | 709.00 | 57.67 | 209.0 | 776.72 | 238.3
3 6 9 9 22 2 6 8 4 6 3
1837.44 65.5 66 48.88 | 502.65 | 3762.7 | 4555.71 | 3774.1 | 259.0 | 341.0 | 820.41 | 123198. 518.9 | 1355 | 854.71 | 174.2 | 1301.2 | 1632.4 | 693.06 | 61.29 | 263.8 | 825.65 | 267.0
1 8 6 6 35 4 3 9 9 7 2 0
1836.10 66 66.5 74.04 | 594.00 | 4254.3 | 4370.88 | 4340.6 | 298.7 | 365.0 | 867.58 | 130998 541.6 | 175.6 | 1027.5 | 90.15 | 1549.7 | 1845.1 | 770.31 | 50.62 | 301.6 | 856.96 | 293.6
5 5 3 4 46 9 2 4 3 2 9 2
1834.72 66.5 67 65.25 | 635.70 | 4189.0 | 5600.60 | 3897.1 | 252.5 | 331.3 | 596.20 | 116957 555.2 | 162.5 | 891.60 [ 90.00 | 1422.4 | 1770.5 | 804.00 | 64.15 | 289.8 | 808.60 | 269.4
5 5 5 5 55 0 0 0 5 5 5
1833.06 67 67.5 81.00 | 846.04 | 4607.4 | 6594.12 | 4313.8 | 262.0 | 344.8 | 647.44 | 106458 577.8 | 175.1 | 961.00 [ 106.9 | 1397.1 | 1820.1 | 933.24 | 75.52 | 302.9 | 927.08 | 291.3
4 4 8 4 60 0 6 2 2 6 6 2




1831.09 67.5 68 73.04 | 878.21 | 4388.0 | 7489.88 | 4121.6 | 235.7 | 325.2 | 752.92 | 106086. 567.1 | 172.5 | 904.04 | 116.4 | 1337.5 | 1822.7 | 1052.2 | 87.13 | 304.5 | 911.29 | 299.1
4 7 5 5 17 3 8 2 8 5 1 8 3

1829.50 68 68.5 58.19 | 550.95 | 3350.0 | 6901.71 | 3324.1 | 185.2 | 286.8 | 757.24 | 120201. 536.5 | 109.0 | 707.52 | 190.6 | 1101.2 | 1687.1 | 962.05 | 93.71 | 230.7 | 841.62 | 227.0
0 9 9 1 38 7 0 7 4 0 6 5

1828.31 68.5 69 60.45 | 540.40 | 33145 | 7731.85 | 3189.4 | 201.3 | 281.1 | 914.75 | 120505. 544.0 | 130.0 | 737.40 | 131.7 | 1096.3 | 1812.4 | 873.85 | 102.2 | 242.7 | 838.80 | 285.1
0 0 5 0 80 5 0 0 0 5 0 0 0

1827.14 69 69.5 59.00 | 485.24 | 3127.0 | 7837.86 | 3055.9 | 199.0 | 279.6 | 988.43 | 127965. 505.9 | 109.4 | 690.52 | 137.6 | 1144.2 | 1797.7 | 860.05 | 94.05 | 202.9 | 799.67 | 230.5
5 5 5 7 33 0 8 2 4 1 5 2

1825.96 69.5 70 60.80 | 489.87 | 3233.3 | 8478.67 | 3081.2 | 194.4 | 280.7 | 932.87 | 128962. 535.7 | 1222 | 711.20 | 154.6 | 1025.8 | 1904.0 | 829.40 | 92.80 | 229.4 | 781.73 | 340.6
3 7 0 3 60 3 7 0 7 0 0 0

1824.66 70 70.5 71.26 | 778.16 | 4098.7 | 6486.16 | 3987.6 | 208.9 | 304.8 | 775.42 | 113585. 5535 | 158.3 | 858.58 | 112.5 | 1261.1 | 1884.1 | 1013.9 | 72.47 | 293.1 | 889.63 | 283.4
9 8 5 9 53 3 7 8 1 1 5 1 2

1822.81 70.5 71 74.33 | 1059.1 | 4135.3 | 5503.10 | 3934.0 | 179.3 | 299.0 | 556.19 | 89994.2 614.5 | 157.9 | 905.52 | 86.00 | 1285.4 | 1854.5 | 1459.4 | 64.81 | 330.4 | 985.57 | 321.2
0 8 5 8 0 9 2 5 3 2 3 3 9

1820.63 71 715 69.59 | 1082.3 | 4196.2 | 5811.41 | 4079.1 | 169.5 | 280.0 | 544.88 | 96185.7 599.7 | 166.3 | 885.18 | 66.88 | 1229.1 | 1943.2 | 16175 | 54.76 | 316.8 | 1037.0 | 267.8
5 9 8 3 6 6 1 5 2 9 3 8 0 2

1818.57 715 72 79.73 | 1293.6 | 4051.6 | 7837.81 | 3728.1 | 180.1 | 318.1 | 612.46 | 94245.6 578.6 | 159.5 | 804.19 | 129.5 | 1076.5 | 1842.0 | 1405.8 | 88.23 | 333.3 | 998.08 | 346.9
2 9 9 9 9 2 5 8 8 4 0 5 5 2

1816.69 72 725 75.20 | 1035.8 | 4180.0 | 7516.00 | 4094.4 | 246.6 | 296.0 | 816.00 | 108230. 746.6 | 83.80 | 790.40 | 114.0 | 1105.2 | 1924.2 | 1107.0 | 77.20 | 206.4 | 992.00 | 386.6
0 0 0 0 0 00 0 0 0 0 0 0 0

1814.84 725 73 90.20 | 982.60 | 4615.8 | 5317.40 | 4525.0 | 232.4 | 317.4 | 590.60 | 103354. 713.0 | 159.2 | 911.60 | 86.60 | 1380.2 | 1783.6 | 954.60 | 67.60 | 248.2 | 953.20 | 382.0
0 0 0 0 00 0 0 0 0 0 0

1813.04 73 735 87.20 | 1047.8 | 4923.0 | 4317.40 | 4733.8 | 298.8 | 351.0 | 754.60 | 108792. 656.6 | 122.2 | 910.80 | 56.00 | 1568.4 | 1748.4 | 917.00 | 40.80 | 239.6 | 971.20 | 312.2
0 0 0 0 0 40 0 0 0 0 0 0

1811.07 735 74 82.20 | 954.00 | 4294.2 | 4612.00 | 4154.2 | 240.6 | 349.6 | 642.60 | 110305. 549.0 | 125.8 | 882.80 | 83.60 | 1292.8 | 17958 | 1174.4 | 62.60 | 320.0 | 988.80 | 394.8
0 0 0 0 60 0 0 0 0 0 0 0

1809.17 74 745 60.00 | 905.00 | 4349.8 | 4443.00 | 3975.6 | 260.6 | 302.8 | 810.40 | 104498. 506.6 | 172.6 | 915.60 [ 45.00 | 1020.0 | 1739.2 | 1259.0 | 52.20 | 319.4 | 1036.2 | 388.4
0 0 0 0 20 0 0 0 0 0 0 0 0

1807.11 745 75 72.33 | 1017.1 | 4121.6 | 4504.67 | 3670.6 | 246.8 | 283.5 | 429.50 | 84555.5 665.3 | 155.0 | 732.00 | 64.83 | 1079.8 | 1851.5 | 1294.6 | 60.67 | 271.0 | 11153 | 4348
7 7 7 3 0 0 3 0 3 0 7 0 3 3

1804.74 75 75.5 94.00 | 1148.8 | 4824.3 | 5721.00 | 4398.1 | 214.6 | 319.5 | 539.50 | 92026.0 625.6 | 154.5 | 882.00 | 113.1 | 1391.1 | 1844.0 | 1057.5 | 64.33 | 297.6 | 1160.8 | 369.8
3 3 7 7 0 0 7 0 7 7 0 0 7 3 3

1802.43 75.5 76 88.33 | 1111.3 | 4460.5 | 5996.00 | 4136.3 | 207.0 | 308.3 | 581.67 | 86456.1 664.5 | 172.6 | 852.67 | 83.67 | 1196.6 | 1792.5 | 1268.1 | 81.83 | 268.0 | 1072.3 | 408.8
3 0 3 0 3 7 0 7 7 0 7 0 3 3

1799.96 76 76.5 79.60 | 1105.2 | 3903.4 | 6758.00 | 3832.8 | 184.4 | 303.0 | 581.80 | 82414.6 685.8 | 136.4 | 727.60 | 175.0 | 857.00 | 1986.2 | 1171.2 | 75.00 | 302.2 | 11258 | 343.4
0 0 0 0 0 0 0 0 0 0 0 0 0 0

1797.89 76.5 7 69.50 | 1002.0 | 4374.0 | 8773.67 | 4116.5 | 239.3 | 346.1 | 696.17 | 101693. 615.0 | 1085 | 837.83 | 76.83 | 1256.1 | 1946.5 | 1002.6 | 119.6 | 2753 | 1031.8 | 290.0
0 0 0 3 7 83 0 0 7 0 7 7 3 3 0

1796.21 7 775 76.60 | 810.80 | 3949.4 | 7954.40 | 3741.0 | 251.0 | 322.0 | 559.40 | 104288. 678.4 | 88.20 | 749.40 | 65.60 | 1008.6 | 1801.2 | 815.20 | 104.4 | 242.2 | 968.00 | 253.8
0 0 0 0 60 0 0 0 0 0 0

1794.41 775 78 70.20 | 684.40 | 3642.8 | 7607.20 | 3435.8 | 200.0 | 247.4 | 682.20 | 97182.6 670.4 | 86.20 | 703.20 | 107.6 | 898.00 | 1955.0 | 1026.4 | 93.80 | 210.2 | 960.00 | 296.6
0 0 0 0 0 0 0 0 0 0 0

1792.60 78 78.5 61.67 | 804.50 | 3899.1 | 8276.50 | 3535.5 | 232.0 | 311.3 | 662.83 | 97521.8 591.5 | 142.0 | 688.67 | 154.6 | 1062.6 | 1895.1 | 924.17 | 78.67 | 271.5 | 1033.0 | 346.8
7 0 0 3 3 0 0 7 7 7 0 0 3

1790.95 78.5 79 69.33 | 707.17 | 3936.1 | 6679.17 | 3836.8 | 246.5 | 359.3 | 690.50 | 110677. 606.1 | 114.3 | 738.17 | 1255 | 10185 | 1853.5 | 938.17 | 70.00 | 256.3 | 949.83 | 323.1
7 3 0 3 50 7 3 0 0 0 3 7

1789.30 79 79.5 72.20 | 860.00 | 4207.0 | 6260.80 | 4011.8 | 193.4 | 306.0 | 674.60 | 111063. 623.8 | 136.8 | 803.60 | 70.20 | 1406.4 | 1837.6 | 888.00 | 81.80 | 271.6 | 995.00 | 290.0
0 0 0 0 00 0 0 0 0 0 0

1787.62 79.5 80 89.00 | 1010.4 | 4312.6 | 6556.00 | 4146.2 | 269.2 | 328.8 | 749.60 | 114203. 5954 | 111.8 | 848.00 | 150.8 | 1124.6 | 1893.2 | 933.40 | 94.00 | 268.8 | 968.00 | 408.4
0 0 0 0 0 60 0 0 0 0 0 0 0

1786.02 80 80.5 7240 | 774.80 | 4093.0 | 6501.60 | 4005.2 | 210.6 | 321.8 | 577.40 | 107078. 603.2 | 137.6 | 825.20 | 128.2 | 1304.6 | 1736.4 | 997.40 | 106.8 | 273.6 | 1051.6 | 333.6
0 0 0 0 80 0 0 0 0 0 0 0 0 0

1784.46 80.5 81 70.67 | 664.50 | 3877.6 | 7899.67 | 3788.3 | 280.1 | 303.5 | 658.83 | 110036. 596.1 | 122.3 | 741.83 | 181.1 | 1288.0 | 1873.1 | 921.50 | 79.17 | 186.3 | 956.67 | 296.8
7 3 7 0 50 7 3 7 0 7 3 3

1783.02 81 815 69.20 | 604.00 | 3316.6 | 7987.00 | 3262.8 | 176.8 | 310.4 | 750.80 | 111372. 573.4 | 93.80 | 669.60 | 156.4 | 1034.2 | 1808.2 | 764.40 | 113.0 | 188.6 | 897.80 | 296.8
0 0 0 0 80 0 0 0 0 0 0 0

1781.70 815 82 80.67 | 644.33 | 3677.0 | 6860.00 | 3667.1 | 2453 | 352.6 | 656.33 | 110283. 568.1 | 111.8 | 737.00 | 162.8 | 1116.3 | 1851.6 | 834.67 | 89.50 | 245.0 | 952.33 | 284.8
0 7 3 7 83 7 3 3 3 7 0 3

1780.20 82 825 57.83 | 660.50 | 3690.5 | 6918.67 | 3757.6 | 196.3 | 306.5 | 706.83 | 110904. 587.8 | 64.17 | 761.00 [ 126.1 | 1188.0 | 1840.6 | 1078.8 | 97.67 | 241.3 | 934.17 | 3155
0 7 3 0 17 3 7 0 7 3 3 0

145




1778.60 825 83 82.83 | 902.00 | 4126.1 | 7259.50 | 4010.1 | 233.5 | 328.6 | 680.67 | 116152. 538.5 | 72.33 | 850.50 | 127.8 | 1035.5 | 1838.3 | 971.67 | 96.67 | 241.1 | 957.17 | 311.6
7 7 0 7 50 0 3 0 3 7 7

1776.93 83 83.5 70.67 | 891.33 | 4181.0 | 5489.50 | 4186.6 | 263.6 | 367.8 | 643.50 | 120453. 5475 | 136.5 | 857.50 | 149.1 | 13155 | 17735 | 1054.3 | 49.50 | 311.0 | 977.50 | 385.0
0 7 7 3 67 0 0 7 0 0 3 0 0

1775.17 83.5 84 79.50 | 838.83 | 4277.5 | 6525.17 | 4236.3 | 255.5 | 355.0 | 715.33 | 122668 520.0 | 128.5 | 864.17 | 80.83 | 1310.6 | 1752.6 | 987.67 | 86.83 | 302.1 | 938.67 | 341.1
0 3 0 0 17 0 0 7 7 7 7

1773.35 84 84.5 93.83 | 1021.3 | 4562.6 | 6160.17 | 4408.0 | 263.8 | 369.8 | 742.33 | 119846 552.0 | 1155 | 916.67 | 72.50 | 1423.1 | 1804.1 | 1019.5 | 76.33 | 318.3 | 996.17 | 324.6
3 7 0 3 3 50 0 0 7 7 0 3 7

1771.47 84.5 85 116.4 | 1086.6 | 4753.0 | 5971.20 | 4660.6 | 253.4 | 336.6 | 701.60 | 120076 514.2 | 136.6 | 922.60 [ 67.60 | 1517.8 | 1843.8 | 1048.2 | 74.20 | 311.6 | 970.60 | 331.8
0 0 0 0 0 0 20 0 0 0 0 0 0 0

1769.53 85 85.5 103.6 | 1069.8 | 4818.1 | 4704.83 | 4646.5 | 2653 | 384.1 | 676.00 | 118349 530.8 | 83.83 | 881.50 [ 53.33 | 1512.0 | 1760.6 | 1005.1 | 59.17 | 334.0 | 920.00 | 260.5
7 3 7 0 3 7 33 3 0 7 7 0 0

1767.46 85.5 86 106.3 | 1279.3 | 4886.5 | 5982.50 | 4826.1 | 266.0 | 367.8 | 769.83 | 116527 579.6 | 132.0 | 991.67 | 129.0 | 1391.0 | 1807.3 | 1136.5 | 78.67 | 319.1 | 983.33 | 312.8
3 3 0 7 0 3 17 7 0 0 0 3 0 7 3

1765.32 86 86.5 106.6 | 1367.0 | 4934.8 | 5853.50 | 4778.8 | 282.6 | 385.0 | 686.33 | 110523 572.6 | 1085 | 999.17 | 59.17 | 1296.5 | 1874.8 | 1217.1 | 56.67 | 347.0 | 1034.0 | 403.8
7 0 3 3 7 0 83 7 0 0 3 7 0 0 3
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