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Abstract - Grain-size analyses by sieve and Sedigraph are presented for
samples of core from CRP-3, 12 km off the coast of south Victoria Land. The 1
provide a useful check on visual core descriptions. The geographic setting fol

strata sampled, some 790 m of early Oligocene nearshore marine sediments \| =, . EAsT =,
persistent glacial influence, is reviewed, and sediment textures interpreted in R i
context. Sand textures from the CRP-3 samples in the lower part of the | ."gf_urn
suggest that deposition was initially primarily wave-dominated, but that at times| «* Ful

influence of the waves was over-ridden by episodes of rapid sedimentat == 2
Sedimentary cycles, recognised in the visual description of the core above @65 —

mbsf, show an increasing proportion of mudstone in the middle of each cycle above

330 mbsf that is interpreted to record periodic sedimentation in deeper water. Sandstone textures in the lower
and upper parts of each cycle are interpreted to record departure from and return to shoreface deposition
with changes in sea level. Mudstone textures above 176 mbsf indicate sedimentation below wave base. Many
of the textures in both sand and mud samples show the coarse “tail” characteristic of ice-rafted debris, but
others do not, indicating ice-free periods. Many sandstones bel@®0 mbsf have virtually no silt, but
significant amounts of clay (6 to 17%) that is thought to be of post-depositional origin.

INTRODUCTION blocks and then stirring in distilled water and Calgon

for 60 minutes in an ultrasonic bath. A microsample

This paper presents the results of grain-siz&as checked for material not fully disaggregated. If
analyses from 115 samples of the CRP-3 core atgregates were found the treatment was continued
depths ranging from 10 mbsf (metres below sea floogntil disaggregation was complete. The sample was
to 788 mbsf, using seive and Sedigraph techniquegen wet-sieved into sand and mud fractions, and both
and provides an initial interpretation of the textures ifractions dried and weighed. The sand fraction (0.063-
the context of the likely environment of deposition2 mm) was then dry-sieved and a 1 g sub-sample of
The results are intended to provide reference datai®e mud fraction analysed by Sedigraph 5100.
supplement lithological descriptions in the core loggecause wet sieving invariably retains some coarse
(Cape Roberts Science Team, 2000), and to help widll dry sieving was extended to catch 4.5 and 5.0 phi
facies interpretation. The analytical technique for thgactions. The weights retained were then merged with
sand fraction (sieving) is simple, physical and widelyhe sedigraph results. The analyses are reported in
practised for over a century. Thus the data acquired jQpje 1 for each sample as frequency percent at 0.5
this way provide a useful reference point for analys%i intervals for the range -1 to 10 phi (2 to 1/1024

produced by other faster and more sophisticate[qm) and the percent finer than 10 phi.

techniques, such as the Malvern laser particle size Around 1/6 of the samples contain more than 2%

analysis sy.stem (Fleldl_ng, Dunbar & Bry.c.e, thlsgravel but only 7 samples had more than 10%.
volume; Naish et al., this volume). In addition th

. .. Because of the small sample size (typically between
data also provide a useful reference for grain si b (typ y

) . ) and 30 g) the proportion of gravel cannot be
estimates derived from measurements taken with . . A
. N reliably estimated, but the proportion is nevertheless
down-hole logging tools (Blcker, personal

communication, 1999). recorded with the results.

METHOD RESULTS

Between 10 and 25 g of sample were The results are presented in appendix 1 (frequency
disaggregated by crushing gently between wooderercent) and appendix 2 (summary statistics). They
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Sequences % Sand
laser data
‘ * sieve data

are also summarised as percent sandimghe Unit
lithologic log in figure 1, along with data from laser
based grain size analysis (Fielding, Dunbar & Bryc L
this wolume), which is closely comparablappendix o s =2 grave o 0 50 100%
2 includes a column for theafies designation for 11 g
each sample, based on the visual core descripsn. 12
in CRP-2/2A (Barrett &Anderson, 2000) the size
frequeny distributions fll into 5 main types écies =
after Pavell et al., 2000 and Fielding et al., 2000 2
only slightly modifed in Pavell, this wlume, for
CRP-3).These aranudstong(facies 1) with less than
10% sandsandy mudstonéfacies 2) — mudstones 51
typically with 20 to 40% sandpoorly sorted
sandstone(facies 3) - broad sand mode witt
considerable mudyell sorted sandston@acies 4 and
5) — well-defned sand mode and little mudufbsee 72
data from analyses), arddlamictite (facies 6 and 7 -
a wide range of sizes from pebbles to clay with 74
broad mode in the sand range). Conglomerate is a | s
well represented in the Wer part of the core, i
cannot be meaningfully measured with a sample si | o,
of 20g.The proportions of eactadies in the core for
three interals based on sequence stratigraph o
characteristics (Fielding, Naish &/oolfe, this R
volume) are summarised in table 1 to indicate tt [
relative importance of eactadies preseed. The table 22
also shavs the broad up-core changes from sand a
conglomerate in the lmer part of the core to
mudstone, diamictite and sandstone in the upper pa
For most of the samples the visual cor |1
description is corifmed by grain-size analysis, [
discriminating the basic sediment types of mudstor
sandy mudstone, muddy sandstone and diamicti
However, there are three inteais that were described
as sandstone in the visual core description, and !
analyses shmed them to be mudston€hese results,
which should be tan into account in further detailed
studies, are briefly described beto
The intenal from 17 to 24 mbsf in unit 1.2 is
described in the Initial Report as sandstoneaaids
3, but 2 samples analyse as mudstone with 19 a
27% sand, typical ofaties 1 or 2. o5 152
The intenal from 39 to 51 mbsf in unit 1.2 is
described as sandstone a@fcfes 3, bt 3 samples 16.1 o
analyse as mudstone with 9 to 17% sand, typical 1 '_ -
facies 1. o] 90 ) B ]
The internal from 110 to 114 mbsf in unit 2.2 is | ; ,/ -__-‘
identified as sandstone ofdies 3, bt 3 samples 950 o
analyse as mudstone with 21 to 25% sand, mowig. 1 - Lithologic log for the CRP-3 core, stwng unit and
typical of facies 1 or 2 sequence boundaries, andriations in percent sand from sée

The coarsegrained reporting of these Sedimemﬁedigraph analyses. Compavatidata for percent sahd determined
. . . . . rom small (>1 g) samples by Madvn (laser) size analysis
reflects the dfﬁculty_ in estimating mean size in sand;l(,:ieldmg’ Dunbar & Bryce, thisolume).
mudstones, especially those in glacial sediments with
a signifcant coarse sandy “tail”.
Another diference between the visual core
description and the results of thetigral analyses is facies 4 or 5 (moderately to well sorted sandstone).
found in the core belw 580 mbsf. Most of the core However a comparison of analytical data from this
is designated as sandstone afiés 3 (poorly sorted interval indicates that theseaies groups he a

muddy sandstone) with some intelw of sandstone of considerable range in mud content with a higgrele
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Tab 1- Summary of dcies abndance in CRP-3 core (data fromwed et al., this wlume).

Facies no Ji 2 3 4 | 5 6 | 7 8 9 10

Lithology Mudstone|  Sandy Muddy Well-sorted Diamictite Rhythmite | Conglomerate
mudstone | sandstone sandstone

2.8 to 157.22 mbsf (sequences 1-3)

Thickness (m) 80 7 22 0 4 1 29 3 4 4

Percent 52 5 14 0 3 1 19 2 2 3

157.22 to 329.96 mbsf (sequences 4-13)

Thickness (m) 40 26 15 0 62 2 1 3 10 14

Percent 23 15 9 0 36 1 1 2 6 8

329.96 to 823.11 mbsf (sequence 14-23 and below)

Thickness (m) 6 11 136 20 241 0 0 0 34 47

Percent 1 2 27 4 49 0 0 0 7 10

of overlap (b 2). All of the well-sorted sandstones OLIGOCENE RALAEOGEOGRAPHY
(facies 5) were@r 87% sand, Wt so were a third of
those recorded as muddy sandstonegiffs 3).A A number of features suggest that the entire
further compleity discussed belws is the likelihood thickness of Cenozoic strata cored in CRP-3vabo
that a signifcant proportion of the clay fraction in c.790 mbsf accumulated rapidly on a rehagiy
most of these samples is post-depositional. Furthehallav marine shelf setting within avekilometres
studies of this interal should tak these analytical of the Oligocene coast. Marine microfossils, notably
data into account. diatoms, foraminifera and marine palynomorphs,
occur in modest numbers in the upper 330 m of the
core, and marine palynomorphs are found ivesal
INTERPRETATION OF SEDIMENT TEXTURE deeper horizons, including one at 781 mbsf (Cape
IN SAMPLES FROM CRP-3 Roberts Scienc&@eam, 2000), supporting the we
that the entire section abe this is marineThe
In this section the teural characteristics of appearance of the muddgdies in the upper part of
samples from CRP-3 are interpreted in terms ahe core suggests that subsidence only slightly
sediment accumulation bfa subsiding wave- outpaced sedimentation.
dominated coast, with modern coastal sedimentation The geograpp was most lilely little different
north of Wellington, Nev Zealand, as anxample. from today with a straight coast trending north-south,
This interpretation is predicated on aand high mountains to the wedthe «istence of
palaeogeographic model for the early Oligocene afhountains at this time is inferred from the granitic
the region developed from both m@gonal geological clasts scattered throughout the core, indicating that
considerations and information from the Cape Robertbey had by then been incised deeply enough to
cores. Interpretations are made mainly orfedénces expose the basement that still forms the foothills just
in sorting of the sand mode (symmetrical and wellbeyond Cape Roberts 10 km to the weBle higher
sorted is interpreted asawe-influenced) and on the slopes of the mountains comprised then, ay the
presence/absence of a coarse sand “tail” (interprettatiay relatvely soft flat-lying Beacon Supgroup
as ice-rafted debris). In addition, a post-depositionaltrata, almost a kilometre of quartz sandstoverlain

inference is made for the presence in mavell- Dby a similar thickness of Permiamidssic feldspathic
sorted sands of a pure claytieral component, which sandstone and mudstone, readily eroded to feed the
is interpreted as diagenetic in origin. newv offshore basinThe strata included Permian coal

beds whose fragments can be found throughout the
Oligocene CRP core. Magnetostratigraguggests an
average sediment accumulation rate of about 600
m/m.y. for the middle (sandstone-dominated) section
Tab. 2 - Comparison of percent mud in samp|e5 fromciés 3 Of the core (magnetozone Nl, interpreted as Cl3n,
(poorly sorted muddy sandstone) amdties 4 and 5 (moderately Florindo et al., this @lume). Havever, one should

and well sorted sandstone) for the ingriselov 580 mbsf. keep in mind that the entire core includes yan
Range in | Average| Standard disconformities, and that the sedimentation rate for
percent mud deviation some if not all interals could well be much higher
Facies 3 (19 samples) 1t0 26% 15% 6% Seismic data and the &ky proximity of a coast to
_ the west suggests that the strata cored by CRP-3
Facies 4 &5 (8 samples) 41026% | 12% " accumulated as a takar body atending seward
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from the shoreline. Seismic sections parallel to thand retreat of the ice ngin with the &ll and rise in
depositional strik shav stratification to be broadly sea leel during the deposition ofycles 9, 10 and
parallel and with relatiely minor channelling, the 11, whose chronology has pided the frst direct
largest being one around 2 km long and 70 m deefidence for orbital forcing of the ancieAntarctic
(Henrys et al., 2000). Seismic dip sections alsavshoice sheet at Milandvitch frequencies (Naish et al.,
roughly parallel strati€ation seward of CRP-3, bt  2001).

no information is aailable in a landward direction. In brief, a mixture of sand and mud is supplied by
The scenario proposed here isry like that of De rjyers to the coast, which in thisawe-dominated
Santis and Barrett (1998, Fig. 1) for the earlyetting separates into muddaty carried dihore in
Miocene strata in CRP-.l, though by then the ‘?”ma@uspension, and sand that iswad parallel to the
was much colder and influenced by mosgemsie o5t by longshore drift and tidal currenfhis

and at times grounded ice. In the milder early,qement will be assisted by sediment resuspension
Oligocene times, awes were most lily to hae been h,4,qh vave action, and further assisted by tidal

':jhe st'r.ongeifssth WB'_(IE%I lmfluence on Sed't:ni?t currents. Sorting is best on the shaaeef itself where
eposition ofshore.Tidal currents were probably oscillatory water movement from vaves results in

quite limited in their strength, assuming that the pa?’ntighest flav intensities.Variation in teture in this

tidal range vas as small as that of today (maXimumsettin can therefore be considered as a spectrum or
spring tide ofc.1.0 m, Cape Roberts Scienteam, g P

2000). continuous wriation from ofshore mud through sandy

. . mud to muddy shorafte sand to well sorted
Coastal climate as cool temperate, inferred from . .
. . foreshore sand (Fig. 2a)A process-oriented
terrestrial palynomorphs in samples throughout mos . . .
scussion of the ave-grading concept, and its

of the sequence, consistently in the upper 400 m S :
the core and at seral further leels davn to 781 application to modern nearshore sediments can be
found in Dunbar et al. (1997).

mbsf. The palynomorphs represent avkaiversit . .
paty P P y A modern eample of sedimentation on aave-

woody vegetation (Raine &Askin, this wlume). ,

Nevertheless glaciers from local ice caps or inland ic?radEd coast has been pided by a coastal transect

sheets were dischging ice into the sea from time to "M sandy beach to fshore mud at PekaPeka, north
ogWeIImgton (Perrett, 1990). Since the post-glacial

time, attested by out-sized and striated clasts at-a ™", ;
number of lgels throughout the core alm 775 mbsf '1S€ in sea feel around 6000 years ago sediment has
been accumulating from beach to mid-shelf depths

(Atkins, this wlume). They might hare grounded as . i
far ofshore as the CRP-3 siteythif they did then no (C- 50 m) as a seeard-dipping sheetThe sediment
lithological evidence remains (Rueell et al., this €OMes from wers eroding the mountains of the
volume). Evidence of grounded ice has been wefPuthern North Island, and depositing justvesal of
established in the younger late Oligocene-earlif!€ coast, the coarser sandy sediment being
Miocene strata of CRP-2/2A, where it typicallyd'smmted alongshore b_y ave- gnd t|<jally ggnerated
formed the ice-scoured glacial sack of erosion at currents.At the same time th|s'sed|r.nent is graded
the base of the mgrdepositional sequences (Fieldingnrmal to the coast, along with thenér muddy

et al., 2000)Advance and retreat of a grounded icé€diment, by I to moderate engy waves (aerage
margin had &r less of an influence in the depositiorsignificant wave height is about 1.3 m and mean zero
of strata cored by CRP-Jhis is especially so for crossing period between 4 and 5 seconds, Harris,
strata bele 330 mbsf, which are described simply in1990), with the ihest sediment carried seard to
terms of a conglomerate-sandstone motif B that dog§ttle out from suspension. Figure 2b wisothe

not involve the direct influence of ice (Fielding, Naishchanging tetural pattern in histograms of sea floor

and Woolfe, this wlume). samples from déhore mud through sandy mud to
muddy sand and well-sorted beach sand at PekaPeka.
BASIS FORTHE INTERPRERTION Although mean spring tidal range is 2.1 m, and

shore-parallel tidal currents run at up to 40 cm/sec

The textural features of the main sediment typeseavard of the surf zone, this has nofeafted the
recognised from a wew of the analytical results are shore-normal tetural gradient.This model is the
discussed in the conte of a nearshore, ave- subject of continuing study (Dunbar & Barrett (2001).
dominated, micro-tidal setting on aave-graded shelf
with a supply of mied sedimentThe concept of the INTERPRERTION OF SAMPLES FRM CRP-3
wave-graded shelf as revived by Swift (1970), and
used in may facies-oriented studies in the 1980’ The CRP core has been interpreted in the basis of
(summarised in Elliott, 1986). It has been included ilithofacies patterns to form a series gtles that are
the Swift andThorne (1991) model for continental best deeloped in the upper 330 m. Here a simple
shelf sedimentation, and is implicit in the use ofnterpretation is made of eachcfes that also happens
textural variation for identifying sequences into be consistent with the sequence stratigraphic model
sequence stratigraphic analysis (Fielding et al., 200®f Fielding et al. (this @lume). In the samples from
In CRP-2A it is also the basis for linking the adee the CRP-3 core the mudstones aicfes 1 are
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Fig. 2 - Facies model for coastal sedimentation, accompaniedxyra data from a transectfad present day awe-dominated coast, and

from a selection of CRP-3 samplés. Model for wave-dominated nearshore coastal sedimentation (from Barrett, 1989, adapted from
Elliott, 1986). B. Histograms of modern sea floor sediment from a transect ffehoref mud to beach sand éfekaPeka, 50 km north of
Wellington, NZ, shwing the progresse onshore increase in sand content and imgztesorting of the sand modé/ater depth for each
sample shan with histogram in m. C. Histograms of CRP-3 samples chosen for illustraimparison with the sediment accumulating of

Peka Peka. Note, tvever, the coarse tail of coarse sand in samples from 31.91, 39.15, 298 and 433 mbsf, interpreted as ice-rafted debris.
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characterised by a broad size distition mostly in shallaving, as the dcies proportions in table 3 imply
the mud range with a small sand tail (Fig 2CCycIes 4-14 include more sandstone with well-sorted

39.15 mbsf).These are interpreted to W& been fine to medium sand modes typical of nearshore or in

deposited from suspension with virtually no current o TV cases een beach deposition. BeloCycle 14
wave actiity, and hence are considered to represefif’d 330 mbsf, hwever, the strata are Igely
sedimentation bels wave baseThis is typically Sandstone, and while marf the samples still he
below 15 to 50 m for an open coast depending othe well-defned modes typical of the near;hore and
fetch (Elliott, 1986) - in an embayment dikhe Ross Shorefce sand abe, mary others hae either a
Sea in the early Oligocene this deptasamost likly ~Much broader mode or are bimodal (Fig. Bhese
around 20 m and unléty to hae been more than 30 are interpreted as either current-deposited or
m. Sandy mudstone samples typical atiés 2 sho redeposited (distinguished fromave-winnoved sand

a small It distinct typically ine-grained sand mode, in appendix 2), perhaps introduced during massi
carried ofshore either by wind or more |e|{y as river dischages and bried without sufcient time for
nearshore sediment suspended and redepositedWgve action to be ééctive in grading them. Despite
density currents during storms (Fig. 2c, 31.91 mbsfihis influence the well-sorted sandtieres typical of
They are presumed to represent deposition closer veave-grading are found at a number ofdks through
the coast and in slightly shallowater Muddy the lover part of the core to a depthfdf56 mbsf,
sandstones typical ofaties 3 are interpreted asimplying that the depositional eimonment of these
sediment deposited within a consistently thoughimes was a vave-dominated coast characterised by
weakly wave-influenced zone (Fig. 2c, 72.03 mbsf) periods of rapid sediment influx.

but these too might represent storm-generated density

current sedimentatiorhe fine to coarse moderately

to well sorted sandstones o&dies 4 and 5 are POSSIBLE POSTDEPOSITIONAL INFLUENCE
interpreted as foreshore and shaoef sands (Fig. 2c, ON TEXTURE

294.52 mbsf, 455.00 mbsf, 433.66 mbsf).

A feature in map CRP-3 samples of both sand Most modern shorafce and beach sand on a
and mud é&cies is a coarse tail of grains, normallywave-dominated coast has a mud content of less than
just a fav tenths of a percent in each size clasd, b1 percent and neashore shall marine sands in
persisting wer several classes and coarser than thdepths of reduced ave enegy beyond the surf zone
expected upper limit of the histograrhis is eident have mud contents in the 1 to 20% range weer,
in 6 of the 7 samples from CRP-3 iigdre 2c, it is for these sediments the mud isvals a mixture of
absent in the PekaPeka sampldshis tail is silt and clay in subequal proportions. Masands
interpreted as ice-rafted debris. It can be clearly seémm CRP-3 hae a well-sorted sand modegry little
in mary samples atarious leels in CRP-3, bt is or no silt and 5 to 21% clayuite at ariance with
plainly absent from others (presence and absence a@he texture of modern sand in this settinghis
recorded in appendix 2) he lovest sample that indicates that the clay cannot be of primary
showvs an ice-rafted coarse tail is at 756 mbsf. depositional origin, and most bky formed after the

Diamictites form a signi€ant proportion (19%) of sand vas depositedThe planation ofered here for
the upper 157m of CRP-3ubare virtually absent this texture is that this clay component has been
below this. Texturally they are sandy mud ample precipitated from circulating pore ater after
in Fig. 2c) or muddy sand with aaviable grael deposition.This explanation is supported and
content, though this cannot be reliably assessed fraamplified by Wise et al. (this @lume), who describe
a 20g sampleThose in CRP-3 are considered tosdha significant amounts of well-crystallised clays in the
formed by rain-out processes from melting ice opores of map sandstones in the wer part of the
from debris flavs (Pavell et al., this wlume). Only 3 CRP-3 core, and conclude that yhéormed by
samples were analysed — inBcient to characterise authigenesis.
these sediments as a group.wéweer, their teture is
consistent with sedimentation from ice-rafting and
suspension belw wave base, with little disturbance CONCLUSIONS
from traction currentsThese sediments may alsovba
been revorked through redeposition by sediment The early Oligocene strata cored by CRP-3 to 790
gravity flows, which wuld not hae changed their mbsf were deposited in a rapidly subsiding nearshore
mixed nature. marine ewironment with a persistent glacial

The simple model outlined ake, used in influence. Grain size analyses from these strata were
conjunction with the recognition of ice-rafted debriscompared with those from a modern nearshore
can «plain the tetural patterns of most samplessediment prism accumulating in aave-dominated
from the upper 330 mThe upper 3 ycles, to 157 ernvironment in temperate MeZealand. Sand xéures
mbsf, are inferred to v& been deposited mostly from the CRP-3 samples suggest that depositian w
below wave base, with only brief periods ofinitially primarily nearshore and that the influence of
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Fig. 3 - Histograms of sandstone samples from the older sand-dominated section of CRRiBg shpical ekamples of sand modes
interpreted as ave-formed (bell-shaped, namd, current-formed (bell-shaped, broader) and rapidly deposited (broad, rectangular or
bimodal).All but one of the six samples Vevirtually no silt, it between 7 and 16% clawhich is most liely to hae been precipitated

after deposition.
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Appendix 1- Frequeng percent in each size class (limits in phi units) for grain-size analysel{free) from CRP-3.

|Limits [-0.50 ] 0.00] 0.50] 1.00] 1.50] 2.00] 2.50] 3.00] 3.50] 4.00] 4.50] 5.00] 5.50] 6.00] 6.50] 7.00] 7.50[ 8.00] 8.50[ 9.00] 9.50[10.00] Rest]|
Sample depth

9.73 03[ 04 05 1.3 22 27 31 31 35 47 47 48 48 61 52 45 51 44 38 33 3.0 3.7 249
17.37 0.3 0.2 0.3] 0.6] 1.0 1.7] 1.9 2.8 3.3] 7.2 7.4 4.6 5.8 4.9 4.1 3.5] 3.9 3.5] 3.2 2.7] 2.8 3.9 30.7
23.72 02 02 03 04 09 18 24 45 58 109 94 55 49 43 35 29 33 31 30 31 29 34 233
25.12 0.3 0.3 0.5 1.1] 3.1 7.7| 99 143 129 152 9.1 4.7 3.3 2.5 1.6| 1.6 1.5 1.4 1.3 1.4 1.1 0.6| 4.5
31.91 04 03 06 08 13 21 23 53 99 180 132 8.0 52 40 28 23 22 20 16 22 18 0.9 130
39.15 0.7] 0.7| 0.5 0.7 1.4 2.4 1.8 2.3 1.9 4.3 2.4 3.2 5.5 5.3 6.0 53 44 5.2 4.7| 3.9 3.9 6.0 27.9
45.73 00 02 01 02 04 06 08 1.0 30 26 18 47 54 79 61 54 57 43 45 40 40 33 339
50.85 02 04 06 06 12 19 16 18 25 50 29 32 59 64 45 43 47 39 48 36 43 40 315
57.79 0.4 0.6 0.7] 0.9 1.0 1.3 3.0 5.7 7.7 2.8 1.5 2.2 28 40 44 54 5.0 6.3 6.3 41 4.2 4.5 254
64.82 01 01 0.1 0.1 0.2 0.4 04 09 1.3 38 50 4.1 5.1 59 4.6 5.6 54 38 48 47 4.8 4.0 34.9
72.03 0.0 01 01 0.3 0.1 0.1 0.2 2.1 264 30.7 8.7 3.2 2.4 1.9 1.4 1.3 1.4 1.6 15 1.6 15 2.2 11.7
79.66 0.3 0.6 04 04 1.1] 1.2 1.6 1.1 1.0 1.3 2.0 2.7 2.8 56 44 44 43 5.4 5.9 5.1 5.0 4.3 390
86.64 10 13 14 21 35 57 50 87 87 104 62 30 40 29 33 28 26 25 27 23 22 36 143
92.88 05 06 08 10 16 25 30 80 131 143 70 45 43 41 27 32 2§ 27 2§ 23 23 21 143
100.11f 03 02 03 o4 13 21 209 224 19 32 43 52 69 79 77 72 64 64 54 47 34 37 169
106151 02 03 0§ 04 11 17 18 20 16 19 34 37 49 57 47 50 50 59 55 48 49 47 314
11003 03 04 o068 12 22 27 2 34 29 41 50 57 794 83 78 727 60 65 49 41 42 198 107
11188 09 04 074 12 24 33 2 36 27 48 409 47 64 61 61 60 53 50 41 24 26 2§ 223
11398 04 02 03 05 11 14 2q 33 4§ 104 86 59 64 45 47 37 27 34 37 31 29 47 225
123200 09 04 03 o044 11 19 19 2q 1§ 274 23 29 59 61 54 55 54 57 47 437 43 34 304§
13018 04 04 o4 1d 24 29 29 34 34 57 44 471 44 49 379 37 30 37 24 39 54 14§ 1849
13521 04d 04d o0od o1 o074 o074 4q 94 174 18 64 5§ 54 4§ 317 21 217 2d 2d 14 29 1§ 11
13599 03 04 0§ 09 14 2§ 2d 374 36 69 579 54 73 64 71 64 44 47 41 24 17 41 177
14337 04 074 04 odq 14 2d4 34 739 87 139 99 64 64 44 34 294 274 27 27 17 19 1§ 15
15820 04 04 03 04 odq 11 14 14 14 29 35 34 64 379 51 5d 41 57 57 49 44 54 334
15880 04 01 03 o043 o4 04 o o 1§ 1d 17 57 6d 84 81 64 64 57 50 43 37 2§ 317
16514 03 0§ 0§ 1q 14 29 271 33 34 63 71 81 93 99 68 63 51 47 34 33 271 29 95
172074 19 1§ 23 37 64 108 91 9§ 69 74 58 34 337 274 295 19 19 2Qq 1§ 1§ 14 24 11.
17904 1d o4 o0 o3 11 13 14 34 54 107 114 9§ 79 64 39 24 24 2§ 19 19 19 1.3 19.7
186.14 04 04 09 14 23 371 39 43 31 537 44 49 61 84 54 50 3 33 27 24 19 0.3 25.7
19274 04 04 11 13 240 24 33 49 331 49 664 47 54 64 49 53 57 40 41 33 23 42 201
19349 04 01 01 o1 02 03 5§ 174 278 20. 70 33 2§ 21 19 12 14 09 11 071 049 0.4 540
199.9¢ 141 1 13 23 43 78 71 84 64 74 53 772 24 21 20 23 17 24 23 21 2§ 2.4 15,
20700 04 o0 02 01 1Q 78 214 344 141 384 19 074 04 07 04 07 027 02 03 02 03 0.7 12.
209.74 00 01 o1 o031 01 03 36 93 141 206 9 52 49 31 32 23 24 2 2.( 8 19 1.1 12.

22090 09 03 04 1. 81 289 26.6 17. 54 3.2 15 05 03 032 03 05 05 05 03 02 0.2 01 14
22211 02 03 06 0.2 0.4 0.9 10 57 9.4 161 114 6.9 71 585 43 3.6 2.4 2.3 2.9 19 2.0 21 12
23503 02 02 02 0. 0.1 25 149 285 225 16. 4.2 0.4 0.7 0.5 0.9 14 1.4 1. 0.6 04 03 0.2 1.
239.20 0.9 0.9 1.3 1. 2.7 3.2 3.6 51 4.6 7.3 8.5 5. 63 49 5.1 39 3.7 2.6 2.8 3.9 5.1 4.9 11.
240.3] 0.7 1.7 1.7 2.5 3. 3.1 3.5 51 446 7. 7.3 5.9 6.3 51 446 3.7 3.4 3.1 2. 2. 2.9 1.0 17.
247.27 0. 0. 0. 0. 0.2 0.2 4. 94 174 18. 6.4 5.5 5. 4.5 3.1 2.1 2. 2. 2. 1.4 2. 15 11.
250.06 0. 0.2 1.7 3. 6.1 16.3 344 26. 9.9 1.1 0.7 0. 0.1 0.1 0.1 0.1 0. 0. 0. 0.1 0.1 0. 0.
258.63 0. 0.1 0.1 0.7 0.7 0. 0. 0.5 0.5 0.7 0.1 0. 1. 2. 2.1 3.3 3. 6. 6. 7. 7.4 7.2 49.1
271.24 0. 0. 0.1 0. 0. 0.7 1. 75 13.9 14. 5. 3. 3.4 3. 3.4 2. 3. 3. 3.7 2. 3.7 34 21.
271.43 1. 0.1 1. 2.4 84 26.8 28.6 20. 6. 2. 0.4 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
284.99 0.7 0.5 0.7 0. 0. 4.2 201 417 17. 6. 1. 0. 0. 0.4 0.4 0.1 1. 0. 0. 0. 0. 0. 1.4
286.56 0. 0. 0. 0. 0. 3.0 343 46.3 10. 2. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
294.57 0. 0. 0. 0. 0. 0. 22 369 37.0 11. 2. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 8.
302.0: 2. 1. 2. 2. 4. 5. 6. 9. 7. 8. 5. 1. 2. 2.4 2. 2. 1. 3. 2. 2. 2. 0.1 19.
305.65 0. 0. 0. 0. 1. 1. 2. 7.7 103 154 6. 5. 4. 4. 3. 3. 2. 1. 1. 0. 0. 0.5 222
309.69 0. 0. 0. 0. 0. 0. 0. 0. 31 155 147 138 147 O. 5. 3. 2. 2. 2. 1. 1. 1. 72
326.91 0. 0. 0. 0. 0. 838 172 255 176 105 3.4 O 0. 0. 0. 0.4 04 O 0. 0. 0. 0. 9.
329.6! 0. 0. 0. 0. 0. 0. 0. 0. 0. 3. 42 5. 6. 6. 7. 5. 5. 4. 41 7. 8. 4.1 236
333.9 14 24 1. 0. 0. 0. 1.9 202 498 125 11 01 01 O 0. 0. 01 01 01 01 O 01 6.
341.1] 1. 0. 1. 2. 4. 49 74 91 117 141 6. 4. 3.7 3. 2. 1. 1. 1. 19 19 1 1.0 11.
34500 0 02 O, 02 02 02 O 0.9 24 24 24 24 24 34 4. 4. 5. 6. 6.y 6. 6. 35 37.p
35217 0. 01 O 35 188 29y 230 118 2. 12 0% 01 O, o4 11 12 1. 0. 0. 0. 0. 0. 2.
353.8! 0. 0. 0. 0. 01 1% 106 388 262 111 21 O 02 04 O 0. 02 O 0. 0. 02 O 6.
360.9! 0. 04 O 0. 14 1. 40 165 256 189 5. 2 22 17 1. 2. 1y 1. 11 0. 0. 11 6.6
366.6. 01 01 01 01 o044 O 14 106 45§ 273 41 02 01 O] O1 Ol O O O1 O]l O1 o011 8%
374.1 3y 2. 3. 4% 1101 238 232 16 5. i4 01 01 O1 O 01 Ofp Of O O Ol O1 Ol 32
382.0: 0y 1. 34 68 116 21P 231 19 3. 0. 03 01 O 01 02 02 0% 08 1P 1. 0y 05 28
390.5 0. 0. 0. 2P 49 128 265 33p 9. 1y 06 0P 08 0P 02 O. 03 08B 04 03 08B 0R 44
397.9 08 0B 11 55 16p 27p 23p 17y 2% Oy O O4 Of Of O OP OP OR OR ORP OP 0P 28
42064 0B 1B 59 19p 31 22p 12y 18 OB Ol Op Op Op 0Op O 0. 0p 0p 0P 0O 0O 0D 39
42777 0p 0p O oL opP 0b 78 43 34p 49 O4 O O O O oOf oOf oOof oOf oOof oOof Of 70
433.6 28 40 3. 1p 18 11 16 188 604 O4 OML O oOf oOf of of of of Of Of Oof Oof 31
44767y O oOP o4 24 10p 31p 2vp 208 24 oOop Ol Op Op Op OpPp OpD Op Op Op Op Op Op 3.1
4550p0 O 0P 0B Op 0P 1B 28 31p 50p 6p O O Op Op Op Op oOp O0p O0p O0p O0p O0p 3P
46201 of of of of 0P OF 28 214 42p 20 3p OP O O O of of oOof of oOof Oof Oof 7B
4680 0p op oOop 3p 6p 11 128 224 27p 8B 1P Of Of O Of oOf oOoff oOof Oof Oof Oof Of 45b
4741y 101 1p 5p 5B 12p 21p 17p 12p 114 4B Of Op OB OB o4 O4p Op Op OfF Op OB OpPp OF
475.0 op of op opL OB 1p 51 13p 404 27p 3p Of 1B OfF o4 Op OB O4 OF OB OPp Op 0P
48212 0B Op 2p 5B 13p 21f 23 23p 3 Of oOf Of Of OfL Of Of Of Of Of Of Of Of 4p
4914y Op oOfi O OB 1B 6B 238 5P 9p 0B 0op op op op op oOop op oOp Oop op oOp oOp 2p
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[Cimits [-0.50] 0.00] 0.50] 1.00] 1.50] 2.00]

2.50] 3.00] 3.50] 4.00] 4.50] 5.00] 550] 6.00] 6,50] 7.00] 7.50] 8.00] 8.50] 9.00] 9.50]10.00] Rest|

Sample depth

508.66] 1.7 30 42 48 62 80 80 238 302 34 06 02 02 03 02 03 04 07 08 07 06 04 1.4
513.67[ 11 0.7 10 12 40 109 234 461 100 0.6 01 0.4 0.4 04 04 0J 01 o1 o1 o1 01 0.1 0.1
520.67[ 0.4 05 1.7 54 111 132 78 178 290 73 05 01 01 01 0J 03 08 12 08 04 02 02 0.9
52770 1.2l 12 0.9 16 6.8 189 26.8 391 25 03 01 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 00 0.0 0.0
53444 0.2l 04 24 1345 317 253 9.0 109 3.0 04 01 031 04 03 03 01 01 01 04 01 01 0.1 1.8
54224 0.1 0.4 03 11 58 188 204 193 194 80 0.7 01 0.0 04 03 01 00 02 02 0J 01 0.1 4.6
548.13] 0.0 0.0 0.0 01 0.7 6.7 231 341 197 75 10 02 02 01 02 02 02 03 04 03 03 02 43
54842 00 0.0 0.0 0.0 0.7 159 258 317 132 54 10 00 00 0.0 0.0 0.0 00 00 00 0.0 0.0 0.0 5.7
556.27] 0.2 05 05 01 10 29 10§ 3672 281 107 10 01 0.0 01 03 04 07 08 08 08 06 08 2.7
562.73] 0.2 04 20 6.1 230 429 181 49 02 01 00 00 00 00 00 00 00 00 00 00 00 00 1.7
56995 0.4 04 10 11 49 334 419 154 06 01 00 00 00 00 00 00 00 00 00 00 00 00 0.9
583.84 0.2 03 09 37 157 244 264 21§ 52 06 01 01 01 o1 o031 01 01 01 01 03 01 01 0.1
589.777 01 04 04 06 217 163 297 3174 119 20 03 01 01 01 02 02 05 08§ 07 04 03 00 27
59276) 03 07 11 12 16§ 8§ 264 349 160 27 02 00 00 01 01 02 05 149 10 07 04 02 24
59795 19 36§ 54 54 45 33 36 204 304 93 09 00 0§ 04 00 04 08 09 09 08 0§ 05 5.2
60685 0.1 02 0§ 16§ 33 85 255 504 59 02 01 01 o013 o013 o0 oY 0% 0% 01 01 01 01 24§
61431 245 39 31 22 51 4 74 517 60 04 01 01 01 01 0F oY o0 01 01 01 01 01 114
62261 04 014 01 01 03 07 1§ 234 534 104 174 074 09 0§ 03 02 02 03 02 02 02 02 3§
63541 11 36 59 674 76 93 134 339 90 09 01 01 o013 o013 o1 oF o0F 07 02 02 03 04 70
64286 064 07 15 36 72 1184 184 244 157 34 03 04 01 o0q o1 ox o2 o074 01 02 03 01 12.1
64877, 09 01 04 074 18 62 181 314 195 54 074 o013 o3 04 o3 03 02 02 03 03 03 04 12§
65102 09 0d9d o0dg o012 o1 03 2§ 15§ 314 247 34 03 01 04 o0g 05 074 05 074 0§ 0§ 0§ 1740
65883 05 07 14 174 12 44 78§ 230 244 123 14 04 00 o4 o4 o074 o048 05 074 04 0§ 07 15§
665.71 01 04 074 15 39 9§ 159 304 234 64 1q 01 o4 od od od o1 o4 04 01 01 034 6.1
67282 03 064 14 29 34 5§ 57 164 413 101 o4 01 04 o014 o4 o1 o1 o4 03 04 04 01 11.3
6809 04 o049 o0oq o1 o4 14 64 3574 334 54 o0d 04 04 od o3 04 03 04 04 04§ 0§ 0.7 114
6889 13 24 34 43 49 674 81 189 193 864 1d 01 o3 od o4 o1 04 04 14 14 1.1 1.7 16.3
68969 05 03 04§ 19 47 6.7 101 24§ 289 119 294 04 04 o4 14 15 19 o§ 0§ 03 03 01 0.7
69581 04 049 01 o034 0§ 284 8§ 214 277 171 24 01 01 o4 o3 04 03 04 04 0§ 04 0§ 159
70299 01 01 04 09 21 7§ 179 289 173 84 14 034 03 03 03 03 03 04 04 0§ 04 04 11.1
713.02 3§ 49 87 94 102 112 8§ 10.7 10. 51 13 0§ 04 04 o0 03 03 04 084 09 09 0.9 7.1
72004 03 14 24 24 44 63 55 164 274 184 24 04 o1 o1 o1 o1 o1 01 01 01 0.1 0.1 12.7
73494 204 44 783 93 10.7 12 841 100 1184 48 18 02 0Q 03 03 04 084 08 09 09 0§ 0.§ 10.
74311 049 049 01 04 1. 62 112 208 29% 181 22 03 04 03 04 03 03 02 03 03 0] 0.2 6.7
75004 01 01 01 01 02 02 13 111 345 27. 64 10 0§ 03 0§35 o071 21 29 18 1.0 0.7 03 73
756.00 00 01 02 03 O 13 12 123 454 204 2. 12 049 049 04 04 0.4 O 0. 0.0 0.4 0.0 14.6
76361 00 03 13 24 90 144 116 13.0 149 134 274 03 03 03 05 04 02 05 05 03 072 04 12.
77124 04 13 31 72 141 20.0 158 13. 74 38 08 01 01 01 01 01 02 03 05 05 04 0.3 9.2
778.09 0.3 1. 29 68 1271 185 16.2 14. 79 52 1% 03 02 04 04 04 05 04 06 05 04 0.5 940
78759 02 09 26 90 162 20.2 158 14. 83 4. 0. 02 o1 o1 01 03 06 O 0.7 05 05 04 3.

Appendix 2- Statistics for grain-size analyses (percenvejrdollowed by grael-free graphic measures oblk and
proportions of sand-silt clay) from CRP-3. Percentiles used for the graphic measures for clay-rich samples were
obtained by limiting clay size to 14 phi.

Interpretve elements for each sample areegi on the right hand side of the table as fadlo
Bottom processes unrtedfapdly deposited-redepositedirentivave Surfice processes - ice-rafting */no ice rafting

-/cant tell “blank” Diagenetic processes - diagenetic clays */none -/ cant tell “blank”.

Interpretation - see caption

Depth Weight | Gravel Graphic measures (Folk) Proportions F | Bottom Ice Diagen Depth

(m) (9) (%) Mean StDev | Skew Sand | Silt | Clay proc rafting clays (m)
9.73 26.1 0.8 6.9 3.4 0.0 21.8 ] 39.5]| 38.8 7| uns * 9.73
17.37 32.5 0.5 7.3 3.4 0.1 19.2 [ 37.6 | 43.2 3 uns * 17.37
23.72 18.5 0.4 6.6 3.3 0.3 2741 36.9] 35.7 3 uns * 23.72
25.12 23.8 3.6 3.8 2.1 0.4 654 | 25.7] 9.0 3 rap * 25.12
31.91 27.3 0.6 5.5 2.9 0.5 409 ] 39.7[ 194 3 cur * 31.91
39.15 12.4 1.2 7.6 3.4 -0.1 16.6 [ 37.1 | 46.3 3 uns * 39.15
45.73 24.0 0.0 8.1 2.9 0.0 9.0 | 41.3] 49.7 3 uns * 45.73
50.85 28.9 1.3 7.6 3.4 -0.1 159 ] 35.8] 483 3 uns * 50.85
57.79 12.7 0.0 7.1 3.5 -0.1 241 | 315( 444 1 uns * 57.79
64.82 29.0 0.2 8.1 2.9 0.0 75 | 39.5] 53.0 1 uns * 64.82
72.03 35.2 0.0 5.3 2.7 0.7 59.6 | 21.9 [ 184 3 wav 72.03
79.66 18.2 0.6 8.5 3.0 -0.2 9.1 | 31.6] 59.3 2 uns * 79.66
86.64 17.5 18.0 5.4 3.6 0.4 4751 273 25.2 7 uns * 86.64
92.88 31.7 1.0 5.6 3.2 0.5 453 ] 31.2 [ 235 7 uns * 92.88
100.11 35.3 5.3 7.1 3.0 0.1 139 ] 52.2 | 34.0 1 uns * 100.11
106.15 19.7 0.0 8.0 3.2 -0.1 11.5] 36.9 | 515 1 uns * 106.15
110.03 25.3 1.4 6.2 2.9 0.0 206 | 543 | 251 3 uns * 110.03
111.88 25.7 0.5 6.8 3.4 0.1 21.8 | 439 | 343 3 uns * 111.88
113.98 16.8 0.8 6.7 3.2 0.2 245 [ 38.6 [ 36.9 3 uns * 113.98
123.20 33.6 0.3 7.8 3.2 -0.1 12.8 | 39.4 | 47.8 1 uns * 123.20
130.18 47.3 1.0 7.0 34 -0.1 23.1 | 315]| 454 1 uns * 130.18
135.21 13.1 0.0 5.4 3.1 0.6 49.8 | 30.6 | 19.6 1| wav - 135.21
135.99 32.6 0.2 6.6 3.2 0.1 21.8 | 48.6 [ 29.6 1 uns * 135.99
143.37 22.9 0.3 5.8 3.2 0.4 38.6 | 385 | 229 1 uns * 143.37
158.20 10.7 2.0 8.1 3.0 -0.1 10.2 | 36.8 [ 53.1 1 uns * 158.20
158.80 26.8 0.3 8.3 3.0 0.2 52 | 48.1 [ 46.7 1 uns * 158.80
165.14 31.2 0.1 6.0 2.8 0.2 225( 56.1 ] 214 2 uns * 165.14
172.07 33.5 8.0 4.5 3.5 0.5 58.8 | 23.0 | 18.2 3 rap 172.07
179.04 247 0.9 6.4 3.2 0.4 259 [ 4741 26.7 2 rap 179.04
186.14 28.7 0.9 6.5 3.6 0.2 26.6 | 40.8 | 32.7 1 uns * 186.14
192.76 19.7 0.5 6.7 3.4 0.1 23.1 [ 429 ] 339 3 uns * 192.76
193.49 45.3 0.1 3.9 1.8 0.5 716 | 202 | 82 1] wav 193.49
199.96 42.8 2.2 5.3 3.7 0.4 489 | 259 | 253 1 rap 199.96
207.00 27.2 0.0 3.2 2.1 0.6 830 [ 2.7 | 143 5]  wav - 207.00
209.77 13.5 0.4 5.3 2.7 0.6 483 ] 33.1| 186 5]  wav * 209.77
220.90 36.9 23.7 2.3 0.9 0.3 93.1 [ 43 2.6 5 cur * 220.90
222.11 14.5 0.1 5.9 2.9 0.5 34.0 | 43.7 | 223 10 wav * 22211
235.05 30.7 27.7 3.1 1.1 0.4 86.0 | 10.6 3.4 5 cur * 235.05
239.20 16.6 1.3 5.8 3.2 0.2 31.6 | 40.2 [ 28.2 5 uns * 239.20
240.31 24.7 15.8 6.2 3.8 0.3 334 [ 39.6 | 27.0 1 uns * 240.31
247.27 13.1 0.0 5.4 3.1 0.6 49.8 | 30.6 | 19.6 5]  wav - 247.27
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Interpretation - see caption

Depth Weight | Gravel Graphic measures (Folk) Proportions F | Bottom Ice Diagen Depth
(m) (9) (%) Mean StDev Skew Sand | Silt | Clay proc rafting clays (m)
250.06 16.7 0.0 2.3 0.6 -0.1 99.0| 0.7 0.3 5  wav - - 250.06
258.62 19.2 0.0 9.9 2.4 -0.1 2.7 [ 199 775 1] uns - 258.62
271.24 24.1 0.0 6.6 3.6 0.4 37.3] 28.8] 33.9 5  wav - 271.24
271.43 23.2 1.1 2.2 0.7 0.0 989 | 0.7 0.4 5 cur 271.43
284.98 11.6 0.8 2.9 1.0 0.4 91.1] 6.1 2.7 5  wav - 284.98
286.56 21.0 0.0 2.6 0.4 0.1 97.1] 0.3 2.5 5  wav - - 286.56
294.52 14.3 0.1 3.2 1.4 0.5 834 [ 3.1 8.5 10  wav * * 294.52
302.03 11.4 7.3 5.4 4.0 0.4 50.6 | 228 | 26.6 5 uns * 302.03
305.65 30.4 16.8 5.7 3.3 0.4 425 ] 32.7 | 24.8 5  wav * 305.65
309.69 21.7 0.0 5.5 2.0 0.4 19.3 | 67.0] 13.7 3 ? - 309.69
326.97 33.1 0.0 3.3 2.1 0.5 80.1] 75 ] 123 5 cur * 326.97
329.63 18.7 0.0 7.9 3.0 0.1 6.3 | 46.3| 473 5 uns - 329.63
333.96 14.8 0.3 3.2 1.8 0.2 919 ] 15 6.5 5  wav * * 333.96
341.17 29.9 4.8 4.7 3.2 0.4 58.3 | 238 179 2 uns * 341.17
345.00 20.8 0.0 8.9 3.1 0.0 7.2 | 326 ] 60.2 5 uns * 345.00
352.17 15.0 0.0 2.1 1.3 0.4 912 ] 53 3.5 5 cur - - 352.17
353.83 28.3 0.0 3.1 1.7 0.5 884 | 4.4 7.2 5]  wav - * 353.83
360.99 11.3 0.7 42 2.3 0.5 70.6 | 18.8 | 10.6 5  wav * 360.99
366.61 14.5 0.0 3.5 1.5 0.4 86.5 | 4.7 8.8 5  wav - * 366.61
374.12 18.1 14.5 2.0 1.0 -0.1 96.0 | 0.6 3.4 5 cur - 374.12
382.03 24.9 1.8 2.1 1.6 0.3 92.1] 23 5.6 5 cur - 382.03
390.50 27.2 0.1 2.5 15 0.3 92.1] 23 5.6 5  wav * 390.50
397.95 26.2 0.6 2.0 0.8 0.1 95.1] 1.3 3.6 5 cur - 397.95
420.64 26.1 0.2 1.4 0.7 0.1 95.7] 0.3 4.0 5 cur - * 420.64
427.77 19.6 0.0 3.0 1.5 0.5 92.0] 0.7 7.2 5[  wav - * 427.77
433.66 15.7 1.3 2.9 0.8 -0.5 96.1] 05 3.3 5]  wav * 433.66
447.67 21.3 0.3 2.1 0.6 0.1 96.3] 04 3.3 5[ wav * 447.67
455.00 21.6 0.1 3.1 0.4 0.0 95.7| 0.6 3.7 5]  wav * * 455.00
462.01 12.1 0.2 3.3 1.5 0.4 88.1]| 4.3 7.6 2| wav * * 462.01
468.05 11.9 0.0 2.7 1.3 0.1 934 | 1.7 4.8 5 cur * 468.05
474.17 25.9 1.9 2.1 1.2 0.1 943 | 3.6 2.2 5 rap - 474.17
475.00 20.2 0.0 3.4 0.8 0.2 884 | 7.8 3.8 5]  wav - - 475.00
482.12 16.3 0.1 2.1 13 0.2 947 05 4.8 5 cur - * 482.12
491.47 23.0 0.0 2.6 0.4 -0.1 96.6 | 0.3 3.1 5]  wav - * 491.47
508.66 24.2 4.9 2.5 1.6 -0.1 933 | 2.8 3.9 5 rap B 508.66
513.67 14.2 7.8 2.5 0.6 -0.3 99.0 | 0.6 0.4 5[ wav * 513.67
520.67 28.3 0.7 2.5 1.2 -0.1 943 ] 3.2 2.5 5 rap - 520.67
527.70 20.8 0.4 2.3 0.6 -0.3 99.3| 04 0.2 5]  wav * - 527.70
534.44 9.2 0.1 1.7 0.8 0.3 969 | 0.9 2.3 5 rap * * 534.44
542.24 23.8 2.1 2.6 1.5 0.3 935 ]| 1.3 5.2 5 rap * * 542.24
548.13 30.3 1.0 2.8 1.4 0.4 919 | 25 5.6 5]  wav * * 548.13
548.42 23.0 0.0 2.7 1.4 0.4 928 | 1.3 5.9 5]  wav - 548.42
556.27 16.6 0.2 3.0 13 0.4 90.8 | 3.5 5.7 5]  wav * * 556.27
562.73 29.0 0.0 1.7 0.5 0.0 979 0.3 1.9 5]  wav * 562.73
569.95 27.3 1.6 2.1 0.4 -0.1 995 0.3 0.2 5[ wav * - 569.95
583.84 13.6 0.1 2.1 0.7 0.0 99.0 | 0.6 0.4 3 cur - - 583.84
589.77 19.5 0.4 2.5 1.2 0.3 93.6 | 2.2 4.2 3] wav * 589.77
592.76 25.3 0.1 2.7 1.3 0.3 93.3 | 2.1 4.7 3] wav * 592.76
597.95 27.6 1.4 2.6 2.3 0.0 879 [ 4.1 8.0 3] wav * - 597.95
606.85 12.3 0.0 2.5 0.5 -0.2 96.4 | 0.7 2.9 5]  wav - * 606.85
614.31 7.2 0.0 25 2.2 0.1 869 1.1 | 119 5|  wav * * 614.31
622.61 33.0 0.0 3.2 0.8 0.4 90.8 | 4.8 4.4 5|  wav - * 622.61
635.41 16.0 0.7 2.2 2.2 0.1 912 0.7 8.1 5 cur * 635.41
642.86 20.7 1.1 2.6 2.1 0.3 863 [ 09 [ 12.8 3 cur * * 642.86
648.77 22.8 0.0 3.3 2.2 0.6 832 [ 26 [ 142 3] wav - * 648.77
651.02 233 0.0 5.8 3.5 0.8 7431 6.6 [ 191 3] wav - * 651.02
658.83 29.8 0.1 5.2 3.5 0.7 772 | 45 | 183 3] wav * * 658.83
665.71 28.0 0.3 2.8 1.7 0.3 916 [ 1.6 6.8 5 cur * 665.71
672.82 30.2 0.2 3.1 2.0 0.3 864 [ 16 | 119 3] wav * * 672.82
680.96 20.2 0.0 3.3 1.8 0.5 835 [ 23 | 141 3] wav - * 680.96
688.96 31.5 18.9 4.9 3.9 0.6 76.1 [ 29 | 209 3 rap * 688.96
689.69 19.1 0.0 2.9 1.2 0.1 90.1 [ 8.6 1.2 3 rap - B 689.69
695.81 23.6 0.0 5.2 3.2 0.7 780 [ 43 [ 177 3] wav - * 695.81
702.99 29.1 0.0 3.1 2.0 0.5 834 [ 3.6 [ 13.0 3] wav - * 702.99
713.02 22.9 8.1 2.2 2.6 0.3 838 [ 51 [ 111 3 rap * 713.02
720.02 10.0 0.7 3.1 2.1 0.2 840 34 [ 126 3] wav * * 720.02
734.96 29.6 3.1 3.2 3.3 0.5 813 [ 4.7 | 140 10 rap * 734.96
743.11 20.1 0.0 3.1 1.7 0.3 88.0 [ 4.4 7.6 4 cur - * 743.11
750.02 14.7 0.0 4.5 2.2 0.7 7451 144 | 11.1 4] wav - * 750.02
756.00 24.6 0.0 3.7 1.8 0.5 818 [ 34 | 148 4] wav * * 756.00
763.61 20.1 0.0 3.5 2.7 0.5 803 [ 52 | 144 3 cur * 763.61
771.24 35.3 0.6 2.3 2.2 0.4 873 1.8 [ 10.9 3 cur * 771.24
778.09 27.2 0.2 2.5 2.3 0.4 849 [ 40 [ 111 3 cur * 778.09
787.55 20.1 0.4 2.1 1.7 0.4 920 [ 238 5.2 3 cur - 787.55




