










































































































































































































































































altitudes may have bifurcated the plume, as happened following the eruption of 

Augustine volcano, Alaska, 1986 (Sparks et al. 1997). It is proposed that a bifurcated 

plume was a possible cause of the megascopic ash distribution seen in the Scotia and 

Weddell seas. If this interpretation is correct, the simplest extrapolation of the flight 

paths of the respective plumes would take one axis over the South Shetland Islands and 

the other axis close to the South Orkney Islands (Figure 5 .1 ). A further extrapolation of 

what appears to be the main axis of the plume over the Scotia Sea would carry it over 

South Georgia 400 km to the north east of PC079. The potential therefore exists for this 

same unusual ash layer to be deposited on South Georgia, South Shetland Islands and 

throughout Bransfield Strait. The fact that no comparable ash layer has yet been 

reported from numerous studies of lake sediments, moss banks, ice cores or peat bogs 

on these islands may in part be related to the lack of suitable ice-free terrestrial 

depocentres at the time of the emption. 

Cores containing numerous ash layers were recovered from Bransfield Strait during 

Polarstem cruise ANT XV/2 (1998). Investigation of these ash layers is ongoing. At 

least one core (PS47/068) contains a compositionally mixed ash layer including 

colourless, brown and dark brown-black glass (S. Fretzdorff pers. comm.). The brown 

glass contains spherical vesicles and abundant microlites. The highly vesicular 

colourless glass is subordinate to the brown glass and contains elongate vesicles (S. 

Fretzdorffpers. comm.). Both brown and colourless glass types are morphologically 

similar to glass types observed in the Scotia Sea and Weddell Sea cores. Investigation 

of these glass populations by EPMA shows very similar compositions to both the 

brown basaltic and colourless rhyolitic tephra described from the Scotia Sea above 

(Table 5.1 unpublished data reproduced courtesy of S.Fretzdorff). Although the 

Bransfield Strait tephra compositions reproduced in Table 5.1 and the Scotia Sea tephra 

compositions reproduced in Table 4.2 are in very good agreement they are not directly 

comparable as the data of Dr. S. Fretzdorff includes analyses for three additional 

oxides/elements (P
2
0

5
, F and Cl) which were not analysed for in the analyses in this 

study. These elements/oxides account for up to 0.6 % of the normalised total. The data 

have also been normalised to 100 %, contrary to the results given in this thesis. 

Recalculating the totals of the data in this study to 100 % without taking into 
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Table 5.1 Mean and standard deviation (in parentheses) for electron microprobe analyses of glass shards from core PS4 7 /068 collected during RIV Polars tern

cruise ANT XV/2 to Bransfield Strait. All totals have been recalculated to 100%. All analyses are from a mixed composition ash layer at 2.63 m depth. One 
population of brown glass shards and possibly two separate sub-populations of colourless glass have been identified. (The data are previously unpublished data 
reproduced here with the kind permission of Dr. S. Fretzdorff, Christian-Albrechts-Universitat, Germany). * All iron calculated as FeO. 

Brown 
glass 

Colourless 
glass 1 

Colourless 
glass 2 

N 
V, 

52.84 2.30 15.23 11.16 0.24 4.49 8.29 4.47 0.42 0.06 0.42 
(0.58) (0.22) (0.28) (0.65) (0.03) (0.49) (0.67) (0.14) (0.05) (0.02) (0.04) 

70.73 
(0.82) 

72.58 
(0.19) 

0.53 
(0.02) 

0.36 
(0.02) 

15.42 
(0.37) 

14.62 

(0.14) 

3.60 
(0.18) 

3.30 

(0.09) 

0.16 
(0.05) 

0.16 
(0.03) 

0.51 
(0.15) 

0.20 
(0.02) 

1.60 
(0.58) 

0.67 
(0.03) 

4.92 
(0.40) 

5.17 
(0.19) 

2.16 
(0.23) 

2.57 
(0.08) 

0.06 
(0.02) 

0.09 
(0.03) 

0.14 
(0.03) 

0.08 
(0.02) 

Cl 
0.07 
(0.02) 

0.18 
(0.61) 

0.19 
(0.01) 

n 

33 

11 

9 



account the three elements not analysed would produce erroneous results. However, as 

the compositional totals for the megascopic ash are high (averaging 97.69 %) the only 

significant difference between the normalised Bransfield Strait analyses and the non­

normalised Scotia Sea analyses would be in the most abundant elements, in particular 

Si02 and Al203 • As these (and all other elements) are in broad agreement between the 

two regions it is suggested that the Bransfield Strait tephra analyses are correlatable 

with the megascopic ash from the Scotia and Weddell Seas. On the basis of the basalt­

rhyolite bimodal composition, the dominance of basaltic glass over rhyolitic glass, 

morphological similarities and correlatable major oxide compositional analyses, it is 

proposed here that the Bransfield Strait bimodal ash layer can be correlated with the 

megascopic ash layer found in the Scotia Sea and northern Weddell Sea. Proposed 

research for the near future involving the determination of trace element compositions 

of the Bransfield Strait tephra and the mutual exchange of sample material between 

BAS and GEOMAR to allow EPMA to be cross-checked on the different electron 

probes, will enable this hypothesis to be validated. 

5.4.1.3 Age of the megascopic ash. 

The 14 Cage of the visible tephra layer has determined from organic carbon in 

sediments bracketing the ash layer. Allowing for a 1300 year reservoir age and 

calibrating the 14C ages to the U/Th timescale (Bard et al. 1990a, Berkman et al. 1998), 

indicates the tephra layer can be dated to approximately 10,670 calendar years BP 

(Table 4.10 and Figure 5.2). 

The 14C derived age of the megascopic ash is, however, in disagreement with the 

position of the base of the Holocene and the last glacial maximum (LGM) (figures 2.1 

and 5.2) calculated from the Ba/Al ratio and the abundance of the radiolaria 

Cycladophora davisiana respectively (Pudsey and Howe 1998). If the positions of these 

two time planes are correct, then the 14C age of the sediments are too old. An 'old' age 

for the sediments would result from the presence of old reworked carbon in the 

sediments (forming a sedimentological reservoir age that would need to be taken into 

account). Omitting the core top age from PC029 due to the age inversion in that core 

(Table 4.10), the core top ages from PC079 and KC081 give a mean calibrated 14C age 
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of c. 7,300 BP Slightly older core top ages of 10,500 and 13,000 years BP were 

calculated for cores in the Jane Basin (Pudsey and King 1997). Both sets of core top 

ages suggest that the 14C reservoir age for sediments is considerably greater than that 

for the open ocean. Taking a sediment carbon reservoir age of c. 7,300 years into 

account would imply that the megascopic ash dates from 3,370 years BP. This younger 

age would be stratigraphically consistent with the position of the base of the Holocene 

and theLGM. 

However, the apparent age of the core tops is more likely to be the result of incomplete 

sediment recovery. Observations by Stow (1994) show that, in mud-rich areas, 

sediments at the sediment-water interface have a soft spongy texture with a 70-80% 

water content and a full interchange of the superjacent fluid. Disturbance to core top 

sediments during coring operations has long been appreciated, this is particularly 

pronounced in the case of piston cores (Piggot 1941, Ross and Riedel 1967, McCoy and 

Von Herzen 1971). Graphic evidence suggests that up to lm of surficial sediments may 

be lost from a piston core during core recovery (McCoy and Von Herzen 1971). The re­

suspension of surficial sediments and subsequent loss during core retrieval was 

similarly observed during recent coring programmes (personal observation of S.G. 

Moreton, BAS marine geosciences cruise JR19). The recovered core tops, therefore, 

represent the youngest consolidated sediments in the sediment pile and give age 

estimates for the consolidation and compaction of abyssal sediments. Incomplete core 

recovery would also account for the absence of the megascopic tephra (dated at c. 

10,670 year BP) in the Jane Basin cores described by Pudsey and King (1997) where 

the core top sediments were dated to 10,500 and 13,000 years BP (based on a 1430 year 

reservoir age). 

It is proposed that the radiocarbon dating of the megascopic ash is correct and the 

positions of the base of the Holocene and the LGM in the Scotia Sea and Jane Basin 

cores are erroneous. This study, therefore, highlights the need for further investigation 

of palaeo-ecological processes operating in and the proxy dating methods applied to 

this region of the Southern Ocean. Additional 14C dating of core top sediments and 

sediments bracketing the visible ash layer will greatly aid such investigations. 
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5.4.1.4 Implications of an early Holocene age for future correlation of the 

megascopic ash 

It has been suggested that the onset of deglaciation occurred later in the southern 

hemisphere than it did in the northern hemisphere (possibly as late as 9,000 BP) and that 

the retreat of land-based glaciers progressed only slowly during the first half of the 

Holocene until about 5000 BP (Hjort et al. 1998). It is therefore unlikely that, at this 

early stage of deglaciation, many terrestrial depositional environments were totally ice 

free and capable of trapping tephra. Conversely, none of the temperate ice-caps (which 

experience melting of basal ice) in the Antarctic Peninsula region are currently thought 

to retain ice of sufficient age to contain the megascopic tephra layer (R. Mulvaney pers. 

comm.). 

5.4.2 Tephra above the megascopic ash layer 

All glass analysed from tephra concentrations found above the megascopic ash layers is 

compositionally identical to the megascopic ash layer. It is possible that the tephra 

concentrations reflect discrete eruptive events fed by a magma chamber which had not 

undergone significant fractionation since the megascopic ash was erupted. However, 

historical activity of Deception Island has produced predominantly intermediate lavas 

and tephras dissimilar to the megascopic ash layer (Barker et al. 1975) indicating that 

this cannot be the case. Alternatively, the tephra concentrations may be artifacts of 

bioturbation caused by changes in the depth or rate of biological mixing of the 

sediments or the effect of changing rates ofbiogenic productivity. The latter 

'. explanation is favoured as the outlying data points from the analyses of these tephra 

concentrations (Figure 4.10) correlate well with similar outlying data points from the 

megascopic ash layer (Figure 4. 7). 

The above interpretation means that the cataclysmic eruption which resulted in the 

deposition of the bimodal megascopic ash was the last eruption of sufficient magnitude 

to distribute tephra in the central Scotia Sea. Eruptive activity is still continuing on 

Deception Island, as is evident from historical eruptions and recent eruptions and the 

presence of at least 9 tephras that post-date the megascopic ash in the Bransfield Strait 

cores (S. Fretzdorff unpublished data). The cessation of Deception Island tephra input 
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to the central Scotia Sea, despite continued activity on that island, suggests that there 

has been a change in style and/or magnitude of eruptions since the megascopic ash­

forming eruption. 

5.4.3 Ash layers below the megascopic ash 

Besides the megascopic ash layer five other ash layers can be correlated to varying 

extents between Scotia Sea corns PC029, PC078, PC079 and KC081 (Figure 5.2). 

Correlations are based on glass chemistry, stratigraphy and magnetic susceptibility 

measurements. Where possible, correlatable tephras have been radiocarbon dated. 

5.4.3.1 Tephra in Unit U 

Concentrations of disseminated tephra immediately below the megascopic ash layer in 

cores GC027, PC029 and KC081 have shard compositions (both basaltic and rhyolitic) 

which strongly resemble those of the megascopic ash layer. As glass abundance drops 

to virtually zero directly below these tephra concentrations they represent the maximal 

downcore reworking of the megascopic ash by bioturbation. 

The significance of the poorly characterised disseminated tephra from PC029-1.92 m 

remains enigmatic. Only three acceptable analyses were obtained from that tephra. All of 

the analyses were rhyolitic and match the composition of the rhyolitic glass in the 

megascopic ash layer. The complete absence of glass shards from 1.00 m to 1.24 m in this 

core (Figure 4.3) and the fact that this concentration oftephra occurs 1 metre below the 

: established downcore maxima of the bioturbated megascopic ash indicates that the 

presence of these shards is not the result of normal bioturbation. The most likely 

explanation for the presence of these shards is disturbance at the edge of the core during 

core barrel penetration into the sediment followed by poor sample point selection during 

the sediment processing stage. 

The ash layer KC081-0.91 m has a unique geochemical composition when compared to 

tephras from the surrounding cores. The overall composition of glass is indicative of a 

Deception Island source. Why this tephra has not been found in the adjacent cores is not 
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clear, although it is possible that the 4 cm sampling interval may not sufficiently small to 

locate all disseminated tephras. 

5.4.3.2 Tephra in Unit T 

The disseminated tephra layers in Unit Tin cores PC078 (1.12 m) and PC079 (2.57 m) 

both plot along the same linear trend. The outlying analyses (Figure 4.12, Chapter 4), 

account for the difference in the mean values (Table 4.5). These two tephra layers are 

dated at 21,900 ± 180 calendar years BP and 21,410 ± 220 calendar years BP respectively 

(Table 4.10). Although the tephras have not been analysed for trace element composition, 

they can be correlated on the basis of major oxide composition and radiocarbon age, and 

they thus form the second correlatable tephra layer in this region. The underlying tephra 

in PC079 (2.91 mbsf), located immediately below the base of Unit T (sensu Pudsey and 

Howe 1998), can be correlated compositionally with the tephra from Unit T in cores 

PC029 (2.68 m) and KC081 (1.59 m) (Figure 4.12). These three tephra layers are 

radiocarbon dated to 27,470 ± 250 calendar years BP, 25,100 ± 210 calendar years BP

and 26,630 ± 220 calendar years BP respectively (Table 4.10), giving a mean age for this 

ash layer of c.26,400 years BP. The correlation of these three tephra layers, the third 

tephra isochron, requires that Unit T in core PC079 may have to be redefined to include 

the tephra at a depth of 2.91 m. All of the tephras in Unit T are identified as having a 

Deception Island origin based on their geochemical composition. 

5.4.3.3 Tephra in Unit L 

:fephra layers PC029-3.64 m, PC078-2.73 m, PC079-3.89 m, and KC081-2.63 m can be 

correlated on major oxide compositions. Trace element compositions from glass samples 

from PC029-3.64 m and KC081-2.63 m are also comparable. These four tephras 

therefore form the fourth tephra isochron from the Scotia Sea. Only one of these tephras 

has been radiocarbon dated (PC078 - 2.73 m). The corrected calendar age of 35,400 ± 

180 years BP (allowing for a 1300 year reservoir age (Berkman et al. 1998) and 

correlation to the U-Th timescale (Bard et al. 1990a)) is in good agreement with a sample 

taken from 3.24 m in core PC029 immediately below a compositionally dissimilar and 

uncorrelated tephra layer. That dated sample, from 40 cm above the correlatable tephra, 

gave a radiocarbon age of 31,790 ± 360 calendar years BP.
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Compositional analyses from glass shard concentrations at PC029-3.88 m, PC078-3.93 

m and PC079-5.47 m show considerable similarities although there are notable 

differences in MgO and CaO. Despite these differences these tephras are tentatively 

correlated as the fifth Scotia Sea tephra layer. None of these tephras have been dated 

directly. Attempts to date the tephra by extrapolation of the mean sedimentation rates to 

the fourth tephra isochron proved to be untenable due to the rapid changes in sediment 

accumulation between cores below the fourth tephra (see section 5.4.5 below). 

Some similarities in major oxide composition (Figure 4.16) suggest that tephras 

PC029-4.28 m and PC079-6.81 m may be correlatives. However, few analyses were 

obtained for either of these tephra layers and the major oxide analyses from PC029-

4.28 m show a potential bimodal composition for this tephra layer. Only one of these 

modes correlates with the tephra layer PC079-6.81 m. No trace element analyses or 

radiocarbon dating have been undertaken for these tephra layers. Further analyses of 

these tephras will be necessary before they can be confirmed to be true correlatives. 

Tephra layers PC027-3.88 m, PC078-3.93 m and PC079-5.47 m all have geochemical 

compositions indicative of Deception Island. Each produced tightly clustered EPMA 

results (Figure 4.15) but none of them can be correlated to any other Scotia Sea tephra so 

far identified. However, their compositional distinctiveness suggests that there is good 

potential for using these tephras for correlating ash layers found during future 

investigations. 

The disseminated tephra at the base core GC037 (at a depth of 4.0lmbsf) can be 

distinguished from other tephras in the Scotia Sea and northern Weddell Sea by subtle but 

consistent variations in four of the most significant major oxides (MgO, CaO, Ti02 and 

Si02). The trace element composition for this tephra has not yet been determined. The 

major oxide composition of the glass plots at the extreme margins of known Deception 

Island lava and tephra compositions (Figure 4.17). However, this tephra shows broad 

compositional similarities with other potential Bransfield Strait sources as well as 

similarities to several South Sandwich Island sources. In the absence of trace element 
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data, this tephra cannot be assigned to any specific source, but it possibly represents the 

only non-Deception Island tephra found in the central Scotia Sea and northern Weddell 

Sea cores. 

5.4.4 Observations of the Sco11:ia Sea and Weddell Sea tephra distribution 

In general, the abundance of glass found in cores GC027 and PC078 is very much 

lower than it is elsewhere. This suggests that these core locations may lie close to the 

limits of eruption plume dispersal for Bransfield Strait volcanoes and in particular for 

Deception Island. These limits identify a region extending from Deception Island 

potentially as far as South Georgia and including Powell Basin, Protector Basin, the 

South Orkney Islands and the South Shetland Islands as having the highest potential for 

furthering the Scotia Sea tephrostratigraphy proposed in this study. 

One observation from the glass abundance curves of the central Scotia Sea cores 

(PC029, PC078, PC079 and KC081) and the Jane Basin Cores (GC027 and GC037) is 

that in all six cores the background level of glass drops to some of its lowest 

concentrations immediately below the bimodal ash layer. This is particularly evident in 

the cores that show the greatest concentrations of vitric tephra (Figure 4.3). This 

phenomenon is unlikely to be an artifact ofbioturbation. Bioturbation tends to displace 

tephra upward from the point of original deposition as the zone of mixing keeps pace 

with continued sediment accrual (Watkins et al. 1978). Thus small scale eruptions 

preceding the megascopic ash would have been reworked upward toward the point of 

deposition of the megascopic ash. Ruddiman and Glover (1982) also noted that the 

peak abundance of tephra is displaced downward from the point of deposition by 

mixing in the active bioturbation zone. One possibility is that the deposition of the 

megascopic ash acted as a barrier to bioturbation, preventing the downward 

transmission oftephra. However, ash layers up to, at least, 0.7 cm thick had no 

inhibiting effect of the mixing of sediments (Ruddiman and Glover 1982). 

N.B. In this study it was not possible to reconstruct the original thickness of the tephra due to the 

...,, coarseness of the sampling resolution and because several key parameters were not recorded or could 

not be determined ( e.g. the abundance of glass in the <32 µm size fraction and the percentage of lithic 

fragments which were part of the tephra). 
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Dilution of the glass abundance signal by rapid deposition ofbiogenic silica or large 

influxes of terrigenous material can be ruled out as a cause of the decreased abundance 

of glass below the megascopic tephra. The relative amounts of both of these 

sedimentary components are essentially unchanged below and above the megascopic 

ash layer. A more likely explanation lies in the mechanics of the volcano and its 

conduit system. The drop in glass abundance may represent a true reduction in tephra 

output, representing a quiescent period in the volcano's history. Supporting evidence 

for a quiescent period can be seen in the rhyolitic population of glass which accounts 

for approximately 30 % glass volume of the megascopic ash, but which does not occur 

in significant proportions in any of the earlier eruptions. A quiescent period would 

allow a small magma chamber time to fractionate to produce a more evolved tephra. 

A quiescent period in the history of Deception Island would also partially account for 

the magnitude of the subsequent eruption, which is the largest eruption from that 

volcano seen in the distal tephra record. The increased viscosity of the evolved magma 

could become a significant factor in producing a cataclysmic eruption. This in tum 

would result in increased tephra input into the stratosphere. The ongoing investigation 

of the Bransfield Strait sediment cores also suggests a decrease in the volcanic activity 

in the region prior to the eruption of the correlative of the megascopic ash (S. Fretzdorff 

pers. comm.). The occurrence of abundant microlites in the megascopic ash layer is 

also worth considering in relation to the magnitude of that eruption. The formation of 

crystals within the magma has been identified as an important factor in explosive 

eruptions from lava domes (Dingwall 1998) . Even though the crystal sizes and volume 

in the megascopic ash are small (c. 10-30 % of the glass volume), the presence of 

crystals serves to increase the viscosity of the melt, as the deformation of the mass must 

be taken up entirely by the decreased fraction of the flow cross-section of the magma 

occupied by the liquid (Dingwell 1998). The formation of crystals will also release 

volatiles and latent heat that would contribute to the energy available for explosive 

activity (Cas and Wright 1987). A further consideration for the magnitude of the 

megascopic ash layer is the dating of that ash to approximately 10,670 BP. As 

deglaciation is thought to have occurred later in the southern hemisphere than in the 
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north (9000-5000 BP (Hjort et al. 1998)), it is likely that Deception Island would still 

have been largely covered by ice at that time. Contact with ice or water during an 

eruption can lead to intense explosive activity due to the expansion of steam and greater 

fragmentation which produces a larger volume of fine-grained tephra (Walker and 

Crossdale 1972, Houghton and Nairn 1991, Sparks et al. 1997). 

5.,4.5 Calculation of sedimentation rates based on tephrostratigraphy and 14C dating 

One of the objectives of identifying datable tephra isochrons is to constrain estimates of 

sedimentation rates. As only one correlatable tephra was found in each of the Jane Basin 

cores (GC027 and GC037) and no core-top ages were obtained from either of these cores, 

no estimations of sediment rates for Jane Basin can be made. 

Incomplete core recovery above the megascopic ash layers means that calculation of 

sedimentation rates above that horizon remain questionable. The calibrated core-top 14C 

ages from cores PC079 and KC081 are remarkably similar (7350 ± 65 and 7260 ± 65). 

On the assumption that these ages are typical for the central Scotia Sea region, a mean 

core-top age of c. 7300 years BP can be applied to all four central Scotia Sea core tops. 

The obvious age inversion from the top of core PC029 has been disregarded. Calculating 

the sedimentation rates from the core tops to the 10,670 BP megascopic ash produced 

widely varying rates for early Holocene sedimentation, ranging from 7 cm I ka to 53 cm I

ka (Figure 5.3). 

Below the visible tephra sedimentation rates for each core have been calculated using the 

mean age of each correlatable tephra present. The results show a much more uniform 

sedimentation rate for all of the central Scotia Sea cores. In cores PC078 and PC079 the 

sedimentation rate from the megascopic tephra to second tephra layer is 7 cm I ka. 

Between the megascopic tephra and the third tephra in cores PC029, PC079 and KC081 

the sedimentation rates are 12, 8 and 9 cm I ka respectively. Sedimentation rates between 

the third and fourth tephras in those same cores are more uniform at 11, 11 and 12 cm I ka 

respectively. 
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Thus mean sedimentation rates from the megascopic tephra to the fourth tephra layer 

(approximately a 24,730 year time span) in each of the cores are 11, 10, 8 and 8 cm I ka 

for cores PC029, PC078, PC079 and KC081. However, it has been noted that below the 

megascopic tephra in cores PC078, PC079 and KC081 sedimentation rates increase with 

depth. In core PC029 there is a slight reduction in the sedimentation rate below the third 

tephra from 12 to 11 cm I ka. This trend is amplified below the fourth tephra (Figure 5.3), 

although the reason for this pattern is not clear. 

Extrapolation of the mean sedimentation rate below the fourth tephra dates the fifth tephra 

variously at 37,580 BP (PC029), 47,900 BP (PC078) and 55,150 BP (PC079). Similar 

extrapolation to the sixth tephra produces dates of 41,220 BP (PC029) and 71900 BP

(PC079) (Figure 5.3). These dates are clearly untenable. Further investigation of direct or 

proxy dating of tephras beyond the range of 14C dating, therefore, needs to be undertaken 

before a complete tephrochronology can be constructed for the northern Antarctic 

Peninsula region. 

5.4.6 The case for the caldera,.forming eruption on Deception Island being the 

source of the megascopic ash layer. 

The cataclysmic eruption which preceded caldera collapse on Deception Island is 

estimated to have produced 30 ± 10 km3 oftephra (Smellie in press). The central Scotia 

Sea and northern Weddell Sea core sites are situated downwind of Deception Island and 

form a transect perpendicular to the likely axis of tephra dispersal from that island. The 

megascopic ash layer recovered from six sediment cores from the Scotia and Weddell 

seas is the most extensive late Quaternary tephra known to be deposited in the region. It 

was also the last eruption to contribute tephra to the Scotia Sea and northern Weddell Sea 

sediments. Deception Island has unambiguously been identified as the source of the 

megascopic ash. No megascopic Quaternary ash layers from Deception Island have yet 

been identified in either continental shelf or deep-sea sediments west of Boyd Strait ( core 

GCl 14), despite extensive investigation of the western Antarctic Peninsula margin (This 

study, Pudsey et al.1994, Barker, Camerlenghi et al. in press). 
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Two other studies have independently inferred a late Pleistocene or early Holocene age 

for the formation of the caldera on Deception Island (Birkenmajer 1995, Smellie in prep.) .. 

The megascopic tephra layer has been 14C dated to approximately 10,670 years BP (this 

study). The dating of the megascopic ash and potentially, therefore, the caldera-forming 

eruption to the early Holocene has significant implications for the extent of ice-cover on 

Deception Island at the time of the eruption. 

A recent re-evaluation oflake sediments from the South Shetland Islands (Hjort et al.

1998) suggested that the retreat of land-based glaciers was out of phase with the northern 

hemisphere and did not begin until as late as 9,000 BP. This later deglaciation means that 

the pre-caldera volcanic edifice in Deception Island is likely to have been covered by 

extensive valley and cirque glaciers, and possibly even a small ice-cap. Several of the 

volcanic islands in the South Sandwich Islands arc ( e.g. Visokoi Island, Saunders Island) 

at the eastern margin of the Scotia Sea are smaller than or similar in size to the pre-caldera 

Deception Island and they still support small ice-caps under current interglacial conditions 

(J.L. Smellie pers. comm.). The presence of overlying ice that can interact with the rising 

fragmented magma layer in the conduit can increase the violence of an eruption as the ice 

vaporises explosively. Increased magmatic fragmentation will produce a greater volume 

of fine-grained tephra, which is more easily transported for long distances. However, 

although land-based glaciers were not in full retreat by 10,670 BP, a sharp warming of the 

Southern Ocean occurred at about 13-12 ka, roughly synchronous with the North Atlantic 

(Bard et al. 1990 b). Eustatic sea-level rise resulting from northern hemisphere 

deglaciation and thermal expansion of the ocean would have floated the termini of 

previously grounded glaciers, leading to increased thermal erosion of the glacier bases 

and increased calving. Loss of mass from glacier termini should be accompanied by 

compensation thinning at the head of the glacier if the glaciers remain in equilibrium. 

Thinning and subsequent loss of ice mass would result in a reduction in confining 

pressure over the underlying magma chamber. This effect would be even greater if the 

magma chamber was at a shallow depth and the hydraulic pressure in the chamber is 

finely balanced by the overlying lithostatic load. 
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Ice removal has been identified elsewhere as a trigger for explosive volcanism (Hall 1982, 

Sigvaldason et al. 1992, Zielinski et al. 1995). Where the lithosphere is thin or magma 

chambers are at shallow depths, the explosive volcanic response to decompressive 

unloading can be extremely rapid ( on timescales of days to years (J. Maclennan pers. 

comm.)). 

If the megascopic ash layer is attributed to the eruption which immediately preceded 

caldera formation on Deception Island, this would explain the decreased magnitude of 

the post megascopic ash eruptions (which did not disperse tephra as far as the Scotia 

Sea). If caldera collapse occurred soon after the megascopic ash was formed, the 

subsequent loss of mass and lowered topography would lead to a significant reduction 

in the volume of ice covering the island, which would reduce the confining pressure on 

the underlying magma chamber facilitating lower energy eruptions. Alternatively, if 

sometime between the megascopic ash eruption and successive eruptions, the onset of 

deglaciation removed sufficient ice volume from the island to prevent the occurrence of 

phreatomagmatic eruptions, both the explosivity of the eruptions and the degree of 

fragmentation of the tephra would be reduced. Consequently, the volume oftephra 

input into the Scotia Sea would decrease. 

When the circumstantial evidence is considered; the age of both the megascopic ash and 

the proposed age of the Deception Island caldera formation; the volume of the 

megascopic ash from the Scotia and Weddell seas; and the fact that no other voluminous 

Late Quaternary Deception Island tephra has been discovered in either the Weddell Sea, 

Scotia Sea or Bellingshausen Sea; it may be hypothesised that the megascopic ash layer 

stems from the cataclysmic eruption that predated and ultimately led to the collapse of the 

Deception Island volcanic edifice. This hypothesis is further strengthened by the 

characteristics of the Scotia and Weddell sea tephra records which indicate a quiescent 

period in the volcano's history followed by a large input of glassy tephra (the megascopic 

ash layer). The glassy tephra has all the characteristics (highly evolved population of 

glass, high vesicularity, high microlite content and a large volume of highly fragmented 

fine-grained tephra) of being caused by a large and violent eruption. The age of the tephra 

is also consistent with known eustatic sea level changes and a conjectured level of ice 
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coverage on Deception Island which combine to provide a potential trigger mechanism 

for the eruption. 

The ground truth from Deception Island, however, does not support this hypothesis. J.L. 

Smellie (unpublished data) has identified two compositionally distinctive basaltic 

magmas involved in the eruption which immediately preceded caldera formation, whereas 

only one is found in the megascopic ash (see also Smellie et al. 1992). Moreover, the 

most highly evolved component of the caldera-forming eruption is dacitic. This indicates 

compositional incompatibility of the megascopic ash and the caldera-forming eruption 

recognised on the island. Furthermore, tephra deposition from that eruption blankets 

much of Deception Island with a mean depth of 70 m indicating that Deception Island 

was largely ice-free at the time of the eruption (J.L. Smellie pers. comm.). This physical 

evidence from Deception Island is in agreement with one of the current theories on the 

immediate pre-caldera eruption, which is, that the eruption was triggered by the influx of 

a new batch of juvenile magma into the magma chamber (Smellie et al. 1992). 

The hypothesis that the pre-caldera eruption and the megascopic ash forming eruption are 

synonymous is at odds with the current state of knowledge of the geological sequence on 

Deception Island and therefore remains conjectural. 

5.5 Boyd Strait 

The large grain size, normally graded bedding and heterogeneous composition of the 

shards in core GC 114 are features similar to those in ash layers from the southern 

Bellingshausen sea (discussed above). They suggest that both of the ash layers in core 

GC 114 were emplaced by turbidity currents rather than pyroclastic fallout from the an 

eruption column. It is thought that each of the Boyd Strait tephras are not the product of 

a single eruptive event. However, it has not proved possible to separate individual 

component tephras from the ash layer, nor can either of the ash layers be correlated 

with any of the Scotia Sea tephras. Deception Island has been identified as the source of 

both tephra layers. 
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Unfortunately, at present, no independent dating method has been applied to any 

sedimentological unit in core GCl 14. It is therefore not possible to determine directly 

the age of the proposed turbidity currents nor link their deposition to any external 

mechanism. A sedimentation rate of c. 24 cm/lOOOyr has been calculated, based on the 

correlation of the 2.63 m deep ash layer in nearby Bransfield Strait with the 10,670 year 

BP megascopic ash layer in the Scotia Sea. This yields approximate ages of 12,240 BP

and 12,800 BP for the emplacement of the two tephras near Smith Island. As the upper 

turbidity current is almost exclusively composed of volcanigenic material from 

Deception Island, it is possible that the turbidity current may have followed shortly 

after or been triggered during a violent volcanic eruption on that island. The calculated 

ages of the these tephras makes it unlikely that they are from the same eruption( s) as the 

one(s) that produced the tephra layers PC029--4.28 and PC079-6.81 which they are 

geochemically similar to but which are dated at> 35,400 years BP.

5.6 The Mount Hudson Ash 

The Mt. Hudson ash was the only historical tephra examined and the only tephra in 

which the source and depositional history were known prior to examination. This tephra 

indicates the variation in composition that can occur during a short-duration eruption. It 

also highlights the potential for mis-correlation oftephras if the whole range of 

compositions are not analysed or if variable wind directions during plume dispersal 

separate different sub-populations of the evolutionary series. 

· The Mt. Hudson tephra is also representative of magmas erupted in southern Andean 

volcanoes. On the basis of this tephra, South America can be ruled out as a significant 

source for the late Quaternary Scotia Sea tephras examined in this project. 
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6. Summary and Conclusions

6.1 Northern Bellin�shausen Sea 

One megascopic tephra layer was observed in 11 cores recovered from the northern 

Bellingshausen Sea sediment drifts. Major oxide and trace element analyses of glass 

shards combined with stratigraphic position of the tephra confirm that it is a single 

correlatable horizon. This tephra isochron has been dated by Ba/ Al ratios and 

palaeontological assemblage analyses to 8 180 substage Se. It was not possible to 

independently verify the age of the tephras by 39 Ar/40Ar dating due to contamination of 

the samples with 'old' argon contained within detrital minerals incorporated into the 

tephra layers through bioturbation and contemporaneous deposition. Major oxide and 

trace element compositions combined with the late Quaternary age of the tephra 

identify Mt. Berlin, Marie Byrd Land, as the most likely source of the tephra. 

Diminishing shard size from south-west to north-east is consistent with a source 

volcano being situated to the south and west (i.e. upwind in the prevailing west wind 

drift). 

Two disseminated tephras were found, but not investigated, in the northern 

Bellingshausen Sea sediment drifts. The identification of disseminated tephras within 

these sediments indicates that there is a very high probability that further 

( disseminated) tephras will be found and correlated between the sediment drifts. The 

potential exists, therefore, for a late Quaternary tephrostratigraphy to be erected for the 

northern Bellingshausen Sea region in future investigations. Such a tephrostratigraphy 

will greatly aid palaeoecological, palaeoceanographic and palaeoclimatic studies in the 

reg10n. 

6.2 Southern Bellin�shausen Sea. 

Each of the four tephras (from three cores) showed a highly variable major oxide 

composition. The high compositional variance of the tephras meant that none of the 

four tephras could be correlated with or discriminated against any other tephra. None of 

the tephras were analysed for trace element composition, and none of the tephras were 
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dated. The ratio ofK20: N�O when plotted against Si02 clearly distinguishes the 

southern Bellingshausen Sea tephras from the northern Bellingshausen Sea tephra. The 

overall major oxide composition identified Peter I Island as the source of all four 

southern Bellingshausen Sea tephras. The proximity of the cores to the base of the 

volcanic island and the large size of the glass shards are consistent with the 

geochemical identification of Peter I Island as the source. 

Shard size and shape, the grading and sharp basal contact of the tephra layers and the 

heterogeneity of shard compositions suggests that turbidity currents are the most likely 

mechanism for the deposition of the tephras. 

6.3 Scotia Sea and Weddell Sea. 

6.3.1 The northern Scotia Sea 

The northern Scotia Sea core PC063 contained fewer glass shards than were found 

elsewhere in the Scotia Sea and Jane Basin. The maximum concentration of glass 

shards in the sieved sediments is only 3.2%. Major oxide compositional analyses of 

glass from potential tephra layers in this core show that the glass shards came from a 

variety of volcanic source regions. Concentrations of glass within this core therefore 

represent reworked and redeposited shards rather than primary tephra deposits. 

6.3.2 The Weddell Sea 

Only one core (GC057) was examined from the Weddell Sea. The sediments were 

almost exclusively clay and no concentrations of glass were found. This site is 

frequently covered by ice and the absence of tephra indicates that it has been similarly 

covered for much of the late Quaternary. 

6.3.3 The central Scotia Sea and Jane Basin. 

One megascopic ash layer was identified in the central Scotia Sea and Jane Basin cores. 

The megascopic tephra can be correlated between all six cores (GC027, PC029, 

GC037, PC078, PC079 and KC081). It is morphologically and geochemically bimodal. 
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The glassy fraction of tephra layer comprises c.70-80% brown, vesicular, basaltic glass 

with rounded vesicles and microlites, and c.20-30% colourless, highly vesicular, 

rhyolitic glass with pipe-like vesicles but no microlites. Lesser amounts of opaque, 

black glass shards of basaltic composition with microlites are also present. Further 

examination of the black glass shards may show them to be the third fraction of a 

trimodal composition. Deception Island, South Shetland Islands has been identified as 

the source of this tephra. The megascopic tephra has been 14C dated to c. 10,670 B.P. 

As such it forms a major regional isochron for the earliest Holocene marine sediments. 

As the megascopic ash layer is the only voluminous Deception Island tephra known 

anywhere in the Antarctic Peninsula region it is proposed that the eruption which led to 

the formation of the megascopic ash also preceded and directly led to caldera collapse 

on that island. No primary air-fall tephras in the Scotia Sea post-date the megascopic 

tephra. All tephra rich horizons above the megascopic tephra can be attributed to 

upward reworking of that tephra by bioturbation. 

Below the megascopic tephra five other tephras can be correlated to varying extents 

between the central Scotia Sea. cores. Deception Island has been identified as the source 

of all correlatable tephras. Three of these tephras have been radiocarbon dated to 21,660 

BP, 26,400 BP and 35,400 BP. The two oldest correlatable tephras have not been directly 

dated. 

Incomplete core-top recovery indicates that surficial sediments in the Scotia Sea remain 

poorly consolidated for up to 7,000 years after initial deposition. This finding is important 

for understanding the effect that changes in bottom current velocity have on the 

reworking and removal of deep-sea sediments. Estimates of sedimentation rate based on 

dated tephra horizons indicate that rates were high but variable (6 to 53 cm I ka) between 

c.10,670 BP and c. 7,300 BP Core sites PC078, PC079 and KC081 show a gradual decrease

in sedimentation rate between c.35, 400 BP and c.10,670 BP. Core PC029 shows the 

inverse of this. 
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A further 23 individual tephra layers were found that could not be correlated. 

Geochemical plots of three of these tephras produce unique clusters which have a high 

potential for future correlation with as yet undiscovered tephras. The main reason for the 

lack of positive correlation among the remaining tephras was the generation of 

insufficient geochemical analyses with acceptably high analytical totals. With the 

exception of one tephra (GC037-4.01 mbsf), which was identified as having a South 

Sandwich Island origin, Deception Island, South Shetland Islands, was identified as the 

source of all central Scotia Sea and Jane Basin tephras. Deception Island has, therefore, 

been by far the most active volcano in the Antarctic Peninsula region over at least the last 

35,400 years. 

6.4 Meeting the Aims of the project. 

This thesis has successfully demonstrated the utility and potential of disseminated and 

megascopic tephra isochrons as an aid to investigation of Antarctic deep-marine 

sedimentary environments. 

It was not possible to correlate the marine tephra record with any terrestrial tephra 

discovered to date due to: 

i) lack of published geochemical data from previous research.

ii) the pre-Holocene age of most of the marine tephras, which pre-date the existence

of many of the terrestrial depositional sites so far investigated in the region. 

The source volcano for most of the individual tephra layers has been identified in both 

study areas. No tephra was found that spanned both the Bellingshausen and Scotia Sea 

sediment record, but the potential for such key tephras being found in the future remains 

high. 

Although the lack of suitable core material meant that it was not possible to fully 

investigate changes in volcanicity over a full glacial-interglacial cycle, it is noted that the 

largest tephra producing volcanic eruption in both of the study areas coincided with the 

-. onset of a climatically warm period. 
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A substantial database comprising in excess of 1200 individual major oxide or trace 

element geochemical analyses has been constructed. 

14C dating of tephras has yielded valuable information on the sedimentation rates in the 

region as well as the timing of significant volcanic activity. Experimental work of the 

application of 40Ar-39 Ar is still in progress. 

6.5 Naming the tephra layers 

No formal procedure has been followed for naming the tephra layers but the following 

names are proposed for the two correlatable megascopic tephras. 

The term SEDANO ASH is proposed for the northern Bellingshausen Sea sediment drift 

tephra. This is in honour of the research program of the Osservatorio Geofisco 

Sperimentale which first recogr.tised that ash layer. Incidentally 'sedano' is Italian for 

celery, but that's by-the-by. 

The term DOCTORATE ASH is proposed for the Scotia Sea and Jane Basin megascopic 

tephra, as it is hoped that this will be the result of four years of intensive study of this 

tephra. 
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I. Appendix I - Major element compositions

Core depth Si02 Ti02 Al203 FeOr MnO MgO CaO Na20 K20 Total 

section (mbsf) 
E42-11 0.20 43.39 4.46 19.06 10.28 0.14 3.96 8.79 3.20 1.75 95.03 

E42-11 0.20 45.56 3.38 17.24 10.95 0.15 5.69 9.54 3.04 0.95 96.50 

E42-11 0.20 47.16 3.92 13.84 10.37 0.08 5.04 10.08 3.58 1.63 95.70 

E42-11 0.20 47.21 4.97 13.73 11.35 0.15 4.52 9.24 3.80 1.78 96.75 

E42-11 0.20 47.84 3.62 13.31 10.95 0.12 5.46 10.03 3.38 1.15 95.86 

E42-11 0.20 47.85 3.51 13.68 11.05 0.19 6.11 10.15 3.25 0.85 96.64 

E42-11 0.20 48.35 3.45 13.82 11.19 0.15 6.10 9.95 3.22 0.98 97.21 
E42-11 0.20 48.35 3.83 13.61 11.06 0.15 5.38 9.95 3.42 1.19 96.94 
E42-11 0.20 48.57 3.69 13.29 11.37 0.13 5.56 10.06 3.64 1.22 97.53 
E42-11 0.20 48.59 3.84 13.83 11.43 0.13 5.38 9.94 3.41 1.11 97.66 
E42-11 0.20 49.14 3.60 14.15 10.26 0.15 4.66 8.98 3.57 1.39 95.90 
E42-11 0.20 50.89 3.03 13.01 10.98 0.14 5.17 8.83 3.43 0.83 96.31 
E42-11 0.20 51.03 2.85 13.22 11.12 0.10 5.30 8.89 3.15 0.83 96.49 
E42-11 0.20 51.07 3.14 12.84 11.25 0.14 5.38 9.03 3.17 0.83 96.85 
E42-11 0.20 51.13 2.97 12.79 10.83 0.08 5.11 8.91 3.16 0.89 95.87 
E42-11 0.20 51.65 3.04 12.95 10.82 0.11 5.17 8.77 3.16 0.82 96.49 

Core section depth Si02 Ti02 Al203 FeOT MnO MgO CaO Na20 K20 Total 
(mbsf) 

E11-21/5 0.05 46.18 3.94 13.90 11.17 0.13 5.05 10.17 4.14 1.34 96.02 
E11-21/5 0.05 46.66 3.78 13.82 11.49 0.13 5.11 10.26 4.14 1.43 96.82 
E11-21/5 0.05 46.79 4.01 14.07 11.47 0.10 5.14 10.19 4.15 1.36 97.28 
E11-21/5 0.05 46.93 3.99 13.97 11.23 0.18 5.09 10.27 4.06 1.40 97.12 
E11-21/5 0.05 47.00 3.96 13.82 11.37 0.21 5.11 10.11 4.04 1.43 97.05 
E11-21/5 0.05 47.02 4.18 14.40 11.25 0.23 3.71 9.40 3.97 1.89 96.05 
E11-21/5 0.05 47.02 3.99 13.96 11.78 0.19 5.08 9.91 3.78 1.27 96.98 
E11-21/5 0.05 47.29 4.21 13.78 10.10 0.12 5.58 9.81 3.76 1.82 96.47 
E11-21/5 0.05 47.30 4.65 13.69 10.31 0.15 4.58 8.88 4.11 2.13 95.80 
E11-21/5 0.05 47.37 4.48 13.84 11.37 0.13 4.66 9.36 3.86 1.71 96.78 
E11-21/5 0.05 47.54 4.22 14.01 10.45 0.12 5.67 9.87 3.59 1.74 97.21 
E11-21/5 0.05 47.65 4.54 13.85 10.58 0.14 4.52 8.76 4.04 2.05 96.13 
E11-21/5 0.05 47.66 4.36 14.27 11.69 0.15 4.22 8.79 3.91 1.91 96.96 
E11-21/5 0.05 47.73 4.54 13.86 10.26 0.08 4.47 8.92 3.94 2.04 95.84 
E11-21/5 0.05 48.34 3.60 13.30 11.43 0.18 5.41 9.79 3.72 0.95 96.72 
E11-21/5 0.05 48.62 3.39 13.76 10.59 0.12 5.70 10.18 3.37 1.20 96.93 
E11-21/5 0.05 48.77 3.74 13.24 11.15 0.16 5.33 10.19 3.47 1.05 97.10 
E11-21/5 0.05 48.81 3.70 13.48 11.12 0.13 5.32 9.69 3.56 1.01 96.82 
E11-21/5 0.05 49.20 3.70 13.69 10.53 0.13 5.23 9.52 3.27 1.30 96.57 
E11-21/5 0.05 49.47 3.79 13.97 11.15 0.12 4.87 9.38 3.46 1.26 97.47 
E11-21/5 0.05 49.63 3.75 13.93 10.59 0.17 4.91 9.44 3.31 1.43 97.16 
E11-21/5 0.05 50.07 3.47 13.32 10.86 0.07 5.36 9.42 3.23 0.89 96.69 
E11-21/5 0.05 50.15 3.24 13.37 10.40 0.21 5.35 8.99 3.56 0.99 96.26 
E11-21/5 0.05 50.30 3.05 12.52 10.96 0.13 5.15 9.39 3.49 0.96 95.95 
E11-21/5 0.05 50.35 3.10 13.49 10.72 0.12 5.38 9.28 3.40 0.86 96.70 
E11-21/5 0.05 50.38 3.05 13.34 10.90 0.11 5.33 9.23 3.40 0.95 96.69 
E11-21/5 0.05 50.69 3.26 13.38 10.36 0.09 5.42 9.63 3.52 0.84 97.19 
E11-21/5 0.05 50.74 3.39 13.52 10.53 0.13 5.39 9.08 3.60 0.93 97.31 
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Core section depth Si02 Ti02 Al203 FeOr MnO MgO CaO Na20 K20 Total

(mbsf) 
E11-21/150 1.50 47.66 3.72 13.58 11.49 0.12 5.42 10.24 3.85 1.11 97.19 

E11-21/150 1.50 47.78 3.67 13.90 11.62 0.13 5.33 10.24 3.79 1.07 97.53 

E11-21/150 1.50 47.78 3.67 13.61 11.58 0.16 5.13 10.22 3.72 1.14 97.01 

E11-21/150 1.50 47.86 3.58 13.78 11.57 0.16 5.37 10.41 4.00 1.15 97.88 

E11-21/150 1.50 48.18 4.16 14.05 10.45 0.14 4.90 9.55 3.87 1.89 97.19 

E11-21/150 1.50 48.32 4.00 14.05 10.98 0.12 4.80 9.38 4.06 1.81 97.52 

E11-21/150 1.50 48.51 3.96 14.16 10.76 0.13 4.84 9.42 3.87 1.70 97.35 

E11-21/150 1.50 48.57 4.23 14.21 11.02 0.15 4.78 9.49 3.90 1.72 98.07 

E11-21/150 1.50 48.87 3.58 13.26 11.39 0.14 5.14 9.44 3.64 0.97 96.43 

E11-21/150 1.50 48.89 3.25 13.62 10.95 0.17 5.47 9.82 3.47 1.18 96.82 

E11-21/150 1.50 49.24 3.41 13.53 10.43 0.14 5.28 9.37 3.48 1.34 96.22 

E11-21/150 1.50 49.45 3.35 13.84 10.48 0.12 5.14 9.70 3.65 1.17 96.90 

E11-21/150 1.50 49.45 3.45 13.64 10.68 0.13 5.13 9.26 3.38 1.30 96.42 

E11-21/150 1.50 49.63 3.72 13.54 10.61 0.20 5.16 9.44 3.38 1.21 96.89 

E11-21/150 1.50 49.67 3.39 13.64 10.56 0.16 5.06 9.46 3.49 1.30 96.73 

E11-21/150 1.50 49.78 3.40 13.77 10.81 0.09 5.35 9.79 3.65 1.23 97.87 

E11-21/150 1.50 49.80 3.38 13.66 11.29 0.13 5.14 9.64 3.59 1.35 97.98 

E11-21/150 1.50 50.00 3.72 13.23 11.65 0.13 5.00 9.41 3.46 0.99 97.59 

E11-21/150 1.50 50.23· 3.63 13.81 11.05 0.18 5.03 9.37 3.62 1.22 98.14 

E11-21/150 1.50 50.47 3.97 13.60 9.87 0.14 4.59 8.48 3.86 1.92 96.90 

E11-21/150 1.50 50.73 2.67 17.14 8.48 0.11 4.13 9.89 3.54 1.07 97.76 

E11-21/150 1.50 50.85 4.00 13.80 9.41 0.08 4.56 8.32 4.00 1.77 96.79 

E11-21/150 1.50 50.90 3.87 14.62 9.95 0.14 4.57 8.41 3.71 1.99 98.16 

Core section depth Si02 Ti02 Al203 FeOr MnO MgO CaO Na20 K20 Total 

(mbsf) 
E11-22/193 9.13 47.63 3.38 13.52 10.79 0.15 5.97 9.65 3.31 1.30 95.70 

E11-22/193 9.13 48.22 3.29 13.73 10.80 0.15 6.11 9.47 3.39 1.26 96.42 

E11-22/193 9.13 48.96 3.57 14.00 10.20 0.16 5.28 8.72 3.38 1.02 95.29 

E11-22/193 9.13 49.18 2.74 14.71 10.71 0.13 5.48 9.40 3.59 0.95 96.89 

E11-22/193 9.13 49.19 3.72 13.77 11.63 0.17 4.55 9.03 3.57 1.31 96.94 

E11-22/193 9.13 49.45 3.52 13.92 11.73 0.14 4.62 8.94 3.31 1.36 96.99 

E11-22/193 9.13 49.64 2.66 14.48 10.24 0.18 5.71 9.40 3.63 1.04 96.98 

E11-22/193 9.13 49.65 2.72 14.31 10.57 0.15 5.67 9.11 3.57 0.83 96.58 

E11-22/193 9.13 49.68 3.26 13.80 11.84 0.14 4.60 8.61 3.73 1.38 97.04 

E11-22/193 9.13 49.69 3.71 14.57 9.77 0.12 4.24 8.14 3.71 1.75 95.70 

E11-22/193 9.13 49.74 2.57 14.39 10.85 0.16 5.56 9.12 3.29 0.83 96.51 

E 1.1-22/193 9.13 49.75 2.79 14.22 10.64 0.14 5.54 8.97 3.54 0.94 96.53 

E11-22/193 9.13 49.93 2.58 14.22 10.31 0.09 5.37 9.16 3.52 1.02 96.20 

E11-22/193 9.13 49.99 3.82 14.26 9.76 0.16 4.24 7.90 3.58 1.76 95.47 

E11-22/193 9.13 50.07 3.65 14.42 9.96 0.12 4.21 7.84 3.62 1.86 95.75 

E11-22/193 9.13 50.14 2.88 14.55 10.59 0.10 5.51 9.05 3.37 1.01 97.20 

E11-22/193 9.13 50.22 2.92 14.49 10.26 0.16 5.27 9.33 3.43 1.00 97.08 

E11-22/193 9.13 50.27 2.77 14.68 10.16 0.17 5.54 9.56 3.53 1.09 97.77 

E11-22/193 9.13 50.85 2.87 13.41 10.65 0.12 5.04 8.70 3.45 1.15 96.24 

E11-22/193 9.13 51.17 2.78 13.41 10.59 0.19 5.13 8.79 3.47 1.17 96.70 

E11-22/193 9.13 51.17 2.65 12.78 10.69 0.13 5.11 8.69 3.46 1.06 95.74 

E11-22/193 9.13 51.59 2.83 13.09 10.74 0.12 4.95 8.71 3.51 1.11 96.65 

E11-22/193 9.13 52.12 2.72 13.91 10.28 0.16 5.06 8.79 3.52 1.15 97.71 

E11-22/193 9.13 52.12 3.42 14.79 9.19 0.12 3.76 7.03 3.51 1.88 95.82 

E11-22/193 9.13 52.36 2.47 13.46 10.01 0.12 4.95 8.76 3.49 1.14 96.76 

E11-22/193 9.13 52.78 2.38 15.10 9.05 0.10 4.17 7.56 3.49 1.60 96.23 

E11-22/193 9.13 52.78 2.45 15.18 8.90 0.08 4.20 7.70 3.75 1.51 96.55 
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Core section depth Si02 Ti02 Al203 FeOT MnO MgO cao Na20 K20 Total 

(mbsf) 
Mt. Hudson n/a 62.32 1.19 16.11 4.98 0.25 1.49 3.22 5.19 2.67 97.42 

Mt.Hudson n/a 59.74 1.52 15.73 6.53 0.22 2.17 4.38 4.81 2.47 97.57 

Mt. Hudson n/a 59.40 1.31 15.36 5.50 0.17 1.63 3.72 4.75 2.40 94.24 

Mt.Hudson n/a 56.91 1.68 15.65 7.64 0.24 2.95 5.62 4.57 1.85 97.11 

Mt. Hudson n/a 64.11 1.11 16.22 4.97 0.24 1.57 3.24 5.64 2.65 99.75 

Mt.Hudson n/a 58.29 1.74 15.45 6.95 0.20 2.44 4.98 4.90 1.88 96.83 

Mt. Hudson n/a 61.65 1.46 16.02 5.52 0.19 1.81 4.00 5.01 2.52 98.18 

Mt.Hudson n/a 57.66 1.59 15.67 7.12 0.23 2.46 5.21 4.81 2.07 96.82 

Mt. Hudson n/a 57.80 1.79 15.61 7.20 0.26 2.60 5.11 4.88 1.95 97.20 

Mt.Hudson n/a 59.60 1.53 15.90 6.07 0.24 2.18 4.34 5.17 2.11 97.14 

Mt. Hudson n/a 56.38 1.79 15.61 7.18 0.16 2.72 5.34 4.68 2.02 95.88 

Mt.Hudson n/a 60.15 1.47 15.95 6.11 0.20 2.03 4.10 5.33 2.42 97.76 

Mt. Hudson n/a 60.93 1.31 16.02 5.29 0.22 1.76 3.70 5.10 2.42 96.75 

Mt.Hudson n/a 60.47 1.56 16.09 5.93 0.20 2.13 4.23 5.03 2.27 97.91 

Mt. Hudson n/a 60.11 1.33 15.78 5.48 0.17 1.71 3.83 4.85 2.42 95.68 

Mt.Hudson n/a 58.09 1.57 15.79 6.55 0.25 2.38 5.00 4.74 2.11 96.48 

Mt. Hudson n/a 59.91 1.43 15.77 5.93 0.20 2.06 3.81 4.85 2.32 96.28 

Mt.Hudson n/a 61.89 1.25 16.07 5.22 0.19 1.63 3.25 5.36 2.45 97.31 

Mt. Hudson n/a 59.46 1.43 15.87 6.12 0.19 2.08 4.15 4.96 2.32 96.58 

Mt.Hudson n/a 56.94 1.66 15.55 7.23 0.22 2.62 5.03 4.80 2.07 96.12 

Core section depth Si02 Ti02 Alz03 Fe OT MnO MgO Cao Na20 K20 Total 

(mbsf) 
E5-24 3.23 60.73 0.66 14.38 7.22 0.27 0.25 1.13 5.82 4.69 95.15 

E5-24 3.23 61.26 0.74 14.45 7.49 0.28 0.28 1.29 6.37 4.97 97.13 

E5-24 3.23 61.70 0.66 14.58 7.85 0.31 0.29 1.25 6.68 4.98 98.30 

E5-24 3.23 61.90 0.72 14.50 7.19 0.27 0.31 1.23 6.27 5.03 97.42 

E5-24 3.23 61.94 0.68 14.26 7.93 0.21 0.30 1.28 6.17 4.92 97.69 

E5-24 3.23 61.98 0.69 14.39 7.68 0.34 0.25 1.32 5.79 4.94 97.38 

E5-24 3.23 62.01 0.67 14.74 7.38 0.27 0.24 1.29 5.91 5.07 97.58 

E5-24 3.23 62.06 0.64 14.49 7.49 0.31 0.25 1.28 6.57 4.99 98.08 

E5-24 3.23 62.08 0.66 14.39 7.68 0.29 0.26 1.30 6.25 5.01 97.92 

E5-24 3.23 62.12 0.69 14.62 7.25 0.21 0.26 1.19 6.50 4.72 97.56 

E5-24 3.23 62.27 0.72 14.78 7.49 0.34 0.27 1.18 5.97 5.04 98.06 

E5-24 3.23 62.29 0.72 14.62 7.25 0.27 0.31 1.19 5.81 4.93 97.39 

E5-24 3.23 62.35 0.60 14.60 7.17 0.25 0.22 1.23 5.89 5.05 97.36 

E5-24 3.23 62.36 0.69 14.70 7.49 0.26 0.25 1.37 6.09 5.06 98.27 

,E5-24 3.23 62.38 0.66 14.78 7.36 0.26 0.24 1.34 6.07 4.80 97.89 

E5-24 3.23 62.49 0.65 14.52 7.64 0.30 0.28 1.46 5.81 5.03 98.18 

E5-24 3.23 62.52 0.72 14.55 7.53 0.31 0.26 1.20 6.47 5.14 98.70 

E5-24 3.23 62.56 0.68 14.44 7.77 0.29 0.29 1.36 6.63 5.00 99.02 

E5-24 3.23 62.59 0.73 14.16 7.58 0.33 0.30 1.23 6.43 4.95 98.30 

E5-24 3.23 62.59 0.65 14.36 7.35 0.36 0.27 1.30 6.52 4.91 98.31 

E5-24 3.23 62.60 0.70 14.65 7.31 0.23 0.25 1.34 6.26 4.95 98.29 

E5-24 3.23 62.78 0.59 14.37 7.31 0.26 0.25 1.20 6.54 4.85 98.15 

E5-24 3.23 62.94 0.63 14.90 7.58 0.24 0.29 1.25 6.77 5.06 99.66 

E5-24 3.23 63.19 0.76 14.39 7.31 0.31 0.29 1.28 5.71 4.88 98.12 

Core section depth Si02 Ti02 Al203 Fe OT MnO MgO cao Na20 K20 Total 
(mbsf) 

SED-4 5.18 60.37 0.50 14.61 8.25 0.39 0.12 0.92 7.19 4.79 97.14 

SED-4 5.18 60.27 0.54 14.63 7.62 0.37 0.12 1.06 6.85 4.99 96.45 

SED-4 5.18 60.18 0.47 14.66 8.50 0.31 0.10 0.94 7.48 4.53 97.17 

SED-4 5.18 60.95 0.49 14.78 7.87 0.36 0.18 1.06 7.15 4.79 97.63 
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SED-4 5.18 60.73 0.52 14.86 8.28 0.39 0.09 1.07 7.37 4.67 97.98 

SED-4 5.18 61.15 0.52 14.93 7.95 0.33 0.11 1.10 7.09 4.91 98.09 

SED-4 5.18 60.24 0.50 15.00 7.50 0.37 0.22 1.24 6.39 4.97 96.43 

SED-4 5.18 60.60 0.55 15.00 7.12 0.26 0.23 1.21 6.35 5.23 96.55 

SED-4 5.18 60.97 0.55 15.01 7.63 0.30 0.15 1.35 6.42 4.88 97.26 

SED-4 5.18 61.01 0.55 15.01 7.99 0.37 0.12 1.12 7.00 4.83 98.00 

SED-4 5.18 60.53 0.51 15.05 8.03 0.36 0.16 1.05 7.37 4.95 98.01 

SED-4 5.18 60.59 0.51 15.08 7.89 0.28 0.14 1.14 7.21 5.04 97.88 

SED-4 5.18 61.17 0.50 15.08 8.07 0.31 0.18 1.00 7.31 4.65 98.27 

SED-4 5.18 60.97 0.60 15.10 7.70 0.28 0.23 1.38 6.80 4.91 97.97 

SED-4 5.18 60.33 0.57 15.14 7.47 0.33 0.22 1.27 6.25 4.83 96.41 

SED-4 5.18 60.54 0.51 15.16 7.36 0.34 0.21 1.20 6.35 4.84 96.51 

SED-4 5.18 60.00 0.53 15.22 7.75 0.26 0.20 1.18 6.41 5.00 96.55 

SED-4 5.18 61.23 0.45 15.25 7.92 0.34 0.09 1.05 7.32 4.62 98.27 

SED-4 5.18 60.44 0.56 15.32 7.12 0.32 0.17 1.19 6.59 4.92 96.63 

SED-4 5.18 60.77 0.57 15.33 7.20 0.33 0.25 1.13 6.17 4.88 96.63 

SED-4 5.18 60.85 0.53 15.34 7.21 0.27 0.12 1.11 6.56 4.91 96.90 

SED-4 5.18 61.30 0.59 15.34 7.28 0.33 0.12 1.18 6.69 4.78 97.61 

SED-4 5.18 61.15 0.48 15.40 7.32 0.26 0.12 1.10 7.17 4.84 97.84 

SED-4 5.18 60.75 0.52 15.41 7.31 0.41 0.24 1.21 6.28 4.96 97.09 

SED-4 5.18 60.63 0.52 15.50 7.47 0.33 0.23 1.21 6.63 4.81 97.33 

SED-4 5.18 60.86 0.57 15.53 7.54 0.29 0.19 1.22 6.55 4.84 97.59 

SED-4 5.18 61.28 0.50 15.53 7.08 0.33 0.12 1.19 6.68 4.96 97.67 

SED-4 5.18 60.80 0.55 15.71 7.41 0.34 0.09 1.15 7.37 4.93 98.35 

Core section depth Si02 Ti02 Al203 FeOT MnO MgO cao Na20 K20 Total 

(mbsf) 
SED6U 4.73 59.91 0.65 14.36 7.26 0.28 0.32 1.28 6.74 4.67 95.47 

SED6U 4.73 60.47 0.66 14.59 7.26 0.28 0.30 1.21 6.31 5.02 96.10 

SED6U 4.73 61.06 0.66 14.45 7.34 0.23 0.27 1.17 6.74 5.01 96.93 

SED6U 4.73 61.29 0.60 14.78 7.26 0.31 0.27 1.20 6.57 4.96 97.24 

SED6U 4.73 61.42 0.60 14.38 7.46 0.38 0.29 1.17 6.78 4.88 97.36 

SED6U 4.73 61.48 0.66 14.48 7.52 0.29 0.29 1.30 7.12 5.11 98.25 

SED6U 4.73 61.64 0.70 14.62 7.36 0.33 0.29 1.22 7.02 5.17 98.35 

SED6U 4.73 61.78 0.71 14.61 7.29 0.20 0.32 1.20 7.06 4.99 98.16 

SED6U 4.73 61.83 0.61 14.56 7.77 0.26 0.25 1.29 6.95 5.05 98.57 

SED6U 4.73 61.91 0.73 15.00 7.71 0.32 0.26 1.39 6.04 4.92 98.28 

SED6U 4.73 62.14 0.69 14.86 7.60 0.23 0.31 1.13 6.87 5.10 98.93 

SED6U 4.73 62.16 0.63 14.79 7.79 0.33 0.32 1.25 7.01 5.02 99.30 

SED6U 4.73 62.39 0.67 14.53 7.69 0.29 0.27 1.23 6.40 5.13 98.60 

SED6U 4.73 62.77 0.62 14.83 7.33 0.28 0.27 1.27 7.07 4.83 99.27 

SED6U 4.73 62.87 0.62 14.75 7.51 0.23 0.32 1.31 6.62 4.67 98.90 

SED6L 4.79 60.96 0.65 14.82 7.37 0.25 0.31 1.16 6.96 4.91 97.39 

SED6L 4.79 60.97 0.72 14.57 7.55 0.27 0.30 1.29 6.73 4.95 97.35 

SED6L 4.79 61.12 0.66 14.63 7.05 0.28 0.31 1.20 6.41 4.86 96.52 

SED6L 4.79 61.30 0.63 14.79 6.76 0.22 0.33 1.18 6.46 4.62 96.29 

SED6L 4.79 61.69 0.66 14.30 7.21 0.23 0.28 1.14 6.65 5.04 97.20 

SED6L 4.79 61.74 0.71 14.57 7.39 0.26 0.27 1.23 6.97 4.74 97.88 

SED6L 4.79 62.02 0.71 14.51 7.50 0.30 0.29 1.18 6.60 5.02 98.13 

SED6L 4.79 62.10 0.68 14.84 7.49 0.27 0.29 1.28 6.77 5.13 98.85 

SED6L 4.79 62.97 0.64 14.01 7.40 0.27 0.30 1.14 6.64 5.12 98.49 

SED6L 4.79 63.87 0.67 15.03 6.57 0.22 0.29 1.01 6.51 4.99 99.16 
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Core section depth Si02 Ti02 Al20J Fe Or MnO MgO Cao Na20 K20 Total 

(mbsf) 
SED7 5.42 60.68 0.61 14.45 7.35 0.26 0.28 1.15 5.94 4.93 95.65 

SED7 5.42 61.00 0.61 14.48 7.52 0.39 0.28 1.29 6.81 4.98 97.36 

SED7 5.42 61.33 0.67 14.55 7.46 0.24 0.28 1.16 5.69 4.92 96.30 

SED7 5.42 61.81 0.67 14.76 7.21 0.30 0.30 1.16 6.60 4.93 97.74 

SED7 5.42 62.09 0.71 14.72 7.48 0.31 0.26 1.33 6.92 4.76 98.58 

SED7 5.42 62.16 0.66 14.80 7.33 0.24 0.33 1.16 6.46 5.08 98.22 

SED7 5.42 62.38 0.70 14.79 7.10 0.33 0.25 1.20 5.53 5.11 97.39 

SED7 5.42 62.41 0.67 14.54 7.21 0.27 0.27 1.21 7.06 4.97 98.61 

SED7 5.42 62.47 0.71 14.63 7.41 0.24 0.32 1.19 7.28 4.95 99.20 

SED7 5.42 62.70 0.63 14.47 7.17 0.25 0.28 1.26 6.91 5.02 98.69 

SED7 5.42 62.76 0.69 14.45 7.45 0.27 0.26 1.32 6.56 5.01 98.77 

SED7 5.42 62.99 0.64 15.02 6.91 0.26 0.25 1.16 6.16 5.01 98.40 

Core section depth Si02 Ti02 Al20J FeOr MnO MgO CaO Na20 K20 Total 

(mbsf) 
PC103 8.82 60.42 0.70 14.88 7.29 0.25 0.27 1.24 5.57 4.95 95.57 

PC103 8.82 60.47 0.67 14.95 7.09 0.26 0.26 1.20 5.89 4.97 95.76 

PC103 8.82 60.82 0.69 14.81 7.35 0.25 0.27 1.14 6.54 4.93 96.80 

PC103 8.82 61.02 0.63 14.72 7.42 0.28 0.32 1.28 5.87 4.80 96.34 

PC103 8.82 61.04 0.68 14.83 7.23 0.29 0.30 1.24 6.59 4.83 97.03 

PC103 8.82 61.23 0.62 14.68 7.43 0.27 0.27 1.23 6.69 5.13 97.55 

PC103 8.82 61.43 0.87 14.72 7.59 0.26 0.40 1.42 6.62 4.98 98.29 

PC103 8.82 61.44 0.71 14.84 7.52 0.31 0.28 1.25 6.54 5.29 98.18 

PC103 8.82 61.45 0.67 14.70 7.53 0.31 0.29 1.27 6.06 4.97 97.25 

PC103 8.82 61.56 0.68 14.58 7.21 0.30 0.25 1.27 6.15 4.96 96.96 

PC103 8.82 61.58 0.63 14.82 7.27 0.26 0.25 1.12 6.35 4.87 97.15 

PC103 8.82 61.79 0.71 14.68 7.59 0.29 0.32 1.21 6.05 4.92 97.56 

PC103 8.82 61.81 0.69 14.60 7.49 0.24 0.22 1.23 5.86 5.20 97.34 

PC103 8.82 61.81 0.73 14.65 7.01 0.24 0.19 1.25 6.31 5.14 97.33 

PC103 8.82 62.09 0.65 14.78 7.11 0.27 0.25 1.22 5.96 4.83 97.16 

PC103 8.82 62.33 0.64 15.11 7.32 0.21 0.26 1.19 6.10 5.03 98.19 

Core section depth Si02 Ti02 AbOJ FeOr MnO MgO CaO Na20 K20 Total 
(mbsf) 

GC105 3.74 59.85 0.67 15.44 7.46 0.28 0.27 1.20 6.26 4.90 96.33 

GC105 3.74 60.86 0.65 14.53 7.14 0.28 0.32 1.13 6.29 4.94 96.14 

GC105 3.74 61.04 0.70 14.88 7.56 0.21 0.30 1.17 5.74 5.03 96.63 

· GC105 3.74 61.06 0.66 14.69 7.06 0.23 0.29 1.31 5.66 4.87 95.83 

GC105 3.74 61.17 0.61 14.55 7.51 0.28 0.25 1.26 6.21 4.63 96.47 

GC105 3.74 61.27 0.62 14.54 7.46 0.24 0.27 1.25 6.38 4.72 96.75 

GC105 3.74 61.36 0.63 14.59 7.59 0.23 0.25 1.23 5.88 4.73 96.49 

GC105 3.74 61.48 0.73 14.60 7.66 0.32 0.32 1.32 6.09 4.82 97.34 

GC105 3.74 61.61 0.70 14.72 7.46 0.28 0.31 1.21 5.93 4.82 97.04 

GC105 3.74 61.66 0.64 14.52 6.97 0.31 0.30 1.21 6.45 4.81 96.87 

GC105 3.74 61.71 0.62 14.69 7.52 0.24 0.25 1.20 6.46 5.08 97.77 

GC105 3.74 61.83 0.52 15.52 6.23 0.18 0.30 0.99 6.93 4.99 97.49 

GC105 3.74 61.87 0.63 14.65 7.53 0.32 0.31 1.24 6.22 4.82 97.59 

GC105 3.74 61.89 0.62 14.29 7.36 0.30 0.25 1.17 4.56 5.00 95.44 

GC105 3.74 61.94 0.65 14.48 7.22 0.26 0.25 1.32 6.41 4.92 97.45 

Core section depth Si02 Ti02 Al203 Fe Or MnO MgO CaO Na20 K20 Total 

(mbsf) 

PC106 6.16 58.99 0.75 17.81 7.13 0.23 0.24 1.08 6.28 4.88 97.39 

PC106 6.16 60.06 0.65 14.65 7.31 0.25 0.27 1.19 6.20 4.70 95.28 
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PC106 6.16 60.38 0.65 14.49 7.47 0.28 0.22 1.08 6.52 4.87 95.96 

PC106 6.16 60.49 0.69 14.52 7.20 0.20 0.30 1.15 6.28 4.56 95.39 

PC106 6.16 60.61 0.58 14.35 7.20 0.27 0.33 1.29 6.56 4.72 95.91 

PC106 6.16 60.78 0.64 14.32 7.01 0.27 0.29 1.27 6.19 4.96 95.73 

PC106 6.16 60.81 0.62 14.35 7.33 0.30 0.21 1.16 6.35 5.06 96.19 

PC106 6.16 60.81 0.67 14.41 7.04 0.25 0.26 1.09 6.23 4.91 95.67 

PC106 6.16 60.85 0.60 14.35 7.31 0.27 0.29 1.27 6.34 4.81 96.09 

PC106 6.16 61.15 0.66 14.54 7.29 0.24 0.30 1.22 6.32 4.90 96.62 

PC106 6.16 61.27 0.66 14.47 7.67 0.19 0.30 1.26 6.13 4.85 96.80 

PC106 6.16 61.38 0.67 14.40 7.27 0.29 0.24 1.14 5.59 4.89 95.87 

Core section depth Si02 Ti02 Alz03 Fe OT MnO MgO CaO Na20 K20 Total 

(mbsf) 
PC108 4.65 59.48 0.60 16.84 6.95 0.26 0.26 1.20 6.06 4.88 96.53 

PC108 4.65 59.85 0.66 15.53 7.16 0.27 0.26 1.10 5.86 4.89 95.58 

PC108 4.65 60.29 0.60 14.32 7.38 0.30 0.25 1.25 5.85 4.86 95.10 

PC108 4.65 60.62 0.65 14.63 7.13 0.25 0.27 1.22 6.35 5.35 96.47 

PC108 4.65 60.72 0.63 14.41 7.45 0.20 0.26 1.30 6.26 5.20 96.43 

PC108 4.65 61.00 0.62 15.19 7.09 0.28 0.27 1.23 6.16 4.85 96.69 

PC108 4.65 61.13 0.60 14.44 7.35 0.20 0.26 1.24 6.29 5.03 96.54 

PC108 4.65 61.16 0.73 14.61 7.48 0.26 0.26 1.24 5.76 5.04 96.54 

PC108 4.65 61.22 0.68 14.50 7.19 0.33 0.28 1.30 5.92 5.07 96.49 

PC108 4.65 61.26 0.73 14.54 7.61 0.22 0.25 1.25 6.52 5.29 97.67 

PC108 4.65 61.30 0.55 14.71 7.24 0.28 0.28 1.23 6.37 5.22 97.18 

PC108 4.65 61.56 0.68 14.61 7.58 0.26 0.25 1.28 6.41 5.18 97.81 

PC108 4.65 61.89 0.70 14.76 7.29 0.28 0.29 1.33 6.42 4.87 97.83 

PC108 4.65 62.15 0.62 14.56 7.59 0.18 0.25 1.23 6.10 5.04 97.72 

PC108 4.65 62.16 0.67 14.54 7.14 0.28 0.28 1.22 6.66 5.19 98.14 

PC108 4.65 62.19 0.68 14.58 7.70 0.28 0.28 1.31 5.91 5.13 98.06 

PC108 4.65 62.28 0.61 14.73 7.43 0.35 0.27 1.34 6.16 5.04 98.21 

PC108 4.65 62.32 0.64 14.74 7.50 0.22 0.23 1.31 6.18 5.11 98.25 

PC108 4.65 62.38 0.65 14.64 7.48 0.27 0.30 1.31 6.25 5.04 98.32 

PC108 4.65 62.41 0.72 14.81 7.26 0.28 0.29 1.34 5.59 5.01 97.71 

PC108 4.65 62.47 0.67 14.77 7.01 0.20 0.25 1.05 5.99 5.01 97.42 

PC108 4.65 62.54 0.65 14.52 7.46 0.25 0.26 1.13 5.74 5.19 97.74 

PC108 4.65 62.78 0.58 15.79 5.31 0.15 0.18 1.01 6.90 5.54 98.24 

Core section depth Si02 Ti02 Al203 FeOT MnO MgO CaO Na20 K20 Total 

(mbsf) 
. PC110 3.25 59.50 0.69 14.60 7.29 0.33 0.25 1.20 6.49 4.77 95.12 

PC110 3.25 60.47 0.64 15.01 7.57 0.29 0.27 1.25 5.95 4.83 96.28 

PC110 3.25 60.57 0.62 14.51 7.56 0.27 0.32 1.22 6.85 4.75 96.67 

PC110 3.25 60.92 0.69 15.74 7.23 0.25 0.26 1.26 6.07 4.74 97.16 

PC110 3.25 61.03 0.56 14.53 7.06 0.28 0.29 1.12 5.97 4.76 95.60 

PC110 3.25 61.05 0.64 14.88 7.42 0.27 0.25 1.22 6.36 4.98 97.07 

PC110 3.25 61.08 0.66 14.56 7.55 0.25 0.24 1.30 6.18 4.89 96.71 

PC110 3.25 61.11 0.69 15.32 7.75 0.24 0.27 1.23 6.09 4.84 97.54 

PC110 3.25 61.39 0.78 14.62 7.28 0.24 0.30 1.20 6.02 5.27 97.10 

PC110 3.25 61.50 0.65 15.25 7.13 0.27 0.23 1.32 6.28 4.84 97.47 

PC110 3.25 61.54 0.60 14.45 7.12 0.21 0.25 1.27 6.14 4.79 96.37 

PC110 3.25 61.94 0.69 14.59 7.47 0.27 0.28 1.21 6.18 5.03 97.66 

PC110 3.25 62.53 0.77 14.93 7.48 0.33 0.31 1.25 6.15 5.07 98.82 
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0.28 

0.25 

0.21 

0.24 

0.19 

0.21 

0.27 

0.16 

0.21 

0.28 

0.28 

0.28 

0.32 

0.31 

0.22 

0.30 

0.29 

0.27 

0.29 

0.27 

0.23 

0.38 

0.24 

0.31 

MnO 

0.25 

0.23 

0.26 

0.28 

0.25 

0.23 

0.34 

0.24 

0.26 

0.26 

MnO 

0.28 

0.18 

0.23 

0.25 

0.18 

0.25 

0.29 

0.27 

0.22 

0.20 

0.17 

0.12 

0.18 

MgO 

0.23 

0.29 

0.30 

0.27 

0.25 

0.28 

0.29 

0.28 

0.27 

0.26 

0.25 

0.27 

0.34 

0.33 

0.27 

0.22 

0.23 

0.27 

0.31 

0.28 

0.25 

0.29 

0.29 

0.29 

0.29 

MgO 

0.22 

0.28 

0.27 

0.28 

0.26 

0.30 

0.30 

0.25 

0.30 

0.32 

MgO 

4.29 

4.29 

4.75 

4.76 

3.84 

3.96 

0.32 

0.30 

1.84 

0.69 

0.21 

0.19 

0.22 

CaO 

1.31 

1.27 

1.31 

1.09 

1.31 

1.25 

1.21 

1.43 

1.12 

1.28 

1.20 

1.34 

1.24 

1.17 

1.26 

1.09 

1.30 

1.17 

1.25 

1.30 

1.16 

1.11 

1.26 

1.23 

1.30 

cao 

1.23 

1.11 

1.20 

1.09 

1.06 

1.24 

1.35 

1.20 

1.18 

1.32 

CaO 

8.12 

8.65 

8.96 

9.10 

7.99 

8.05 

1.18 

1.30 

3.82 

1.57 

0.59 

0.76 

0.64 

6.13 

6.60 

5.96 

5.60 

6.71 

5.72 

6.75 

5.72 

6.39 

6.21 

5.86 

6.02 

5.86 

6.30 

6.00 

6.45 

5.68 

5.81 

6.10 

6.21 

6.32 

5.94 

6.17 

6.29 

5.95 

5.75 

6.20 

5.84 

6.14 

5.63 

6.35 

5.87 

6.53 

5.80 

6.17 

4.68 

4.19 

4.33 

4.17 

4.60 

4.81 

6.24 

6.30 

5.00 

4.93 

5.30 

5.01 

5.53 

4.75 

4.88 

5.13 

4.90 

5.00 

4.82 

4.99 

4.73 

4.95 

4.99 

5.21 

4.92 

4.89 

4.87 

4.95 

4.62 

4.87 

4.91 

4.85 

5.05 

5.08 

5.07 

4.77 

5.12 

5.07 

4.95 

4.66 

5.04 

4.94 

4.65 

4.76 

5.17 

5.32 

5.12 

5.00 

0.55 

0.54 

0.44 

0.42 

0.55 

0.48 

4.95 

4.85 

1.48 

1.86 

2.49 

2.22 

2.55 

Total 

95.44 

96.48 

97.49 

95.78 

97.24 

95.89 

97.35 

96.60 

96.67 

97.82 

96.93 

97.37 

97.02 

97.22 

97.02 

96.80 

97.04 

96.71 

97.84 

98.04 

97.83 

97.61 

97.97 

98.41 

98.48 

Total 

96.11 

95.32 

95.76 

95.53 

95.07 

97.01 

97.41 

97.61 

97.01 

97.45 

Total 

95.86 

95.50 

96.65 

96.27 

96.12 

97.22 

96.00 

96.39 

96.55 

96.52 

95.8 

95.62 

97.17 

I-vii 

Ah03 FeOr 

AhO, FeOr 



GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/4 

GC027/2/16 

GC027/2/16 

GC027/2/16 

GC027/2/16 

GC027/2/16 

GC027/2/16 

GC027/2/52 

GC027/2/52 

GC027/2/52 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027!5n6 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.31 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.79 

0.79 

0.79 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

49.86 2.03 

50.04 1.87 

50.26 1.96 

50.38 1.94 

50.65 2.42 

50.84 2.21 

50.90 2.14 

51.03 2.45 

51.12 1.97 

51.24 2.48 

51.27 2.46 

51.31 2.07 

51.35 2.52 

51.43 2.21 

51.57 2.27 

51.74 2.42 

51.83 2.25 

52.70 2.01 

54.53 1.84 

56.24 2.05 

68.16 0.68 

68.62 0.74 

69.01 0.57 

69.64 0.58 

70.16 0.36 

70.45 0.36 

70.83 0.40 

71.29 0.41 

71.35 0.43 

71.39 0.40 

71.80 0.35 

72.32 0.36 

72.51 0.39 

51.22 2.45 

51.37 2.15 

52.02 2.36 

52.33 2.32 

52.74 2.49 

73.39 0.41 

48.91 2.33 

64.35 1.38 

65.39 1.26 

49.90 1.95 

50.17 2.02 

50.69 2.03 

50.74 2.18 

50.79 2.12 

50.83 1.92 

50.86 2.18 

50.95 2.10 

50.96 2.21 

51.05 1.98 

15.58 

15.60 

15.83 

15.90 

15.76 

16.30 

16.41 

16.01 

15.67 

15.49 

15.17 

15.89 

15.62 

14.54 

14.61 

15.31 

15.76 

15.38 

15.78 

15.83 

15.24 

14.17 

15.08 

14.01 

14.42 

14.80 

14.03 

14.12 

13.88 

13.84 

13.76 

13.92 

13.96 

15.44 

15.64 

15.55 

15.75 

15.51 

13.67 

15.83 

15.39 

15.17 

15.26 

15.39 

15.59 

15.39 

15.37 

15.70 

15.07 

15.23 

15.29 

15.38 

9.77 

9.29 

9.29 

8.78 

10.51 

10.21 

10.18 

10.24 

8.96 

10.62 

11.22 

10.05 

10.59 

10.24 

10.49 

10.54 

10.16 

9.31 

8.92 

8.60 

3.67 

5.42 

3.55 

3.71 

3.10 

3.27 

3.22 

3.26 

3.14 

3.17 

3.07 

3.42 

3.26 

10.00 

9.91 

10.20 

9.82 

10.20 

3.25 

10.70 

5.29 

5.27 

10.40 

9.56 

9.29 

10.10 

9.66 

9.58 

9.69 

9.43 

9.82 

9.70 

0.15 

0.19 

0.17 

0.17 

0.20 

0.21 

0.18 

0.18 

0.19 

0.22 

0.19 

0.23 

0.17 

0.19 

0.16 

0.24 

0.20 

0.18 

0.21 

0.13 

0.18 

0.15 

0.17 

0.15 

0.11 

0.13 

0.13 

0.13 

0.12 

0.14 

0.11 

0.11 

0.09 

0.29 

0.15 

0.20 

0.23 

0.21 

0.11 

0.20 

0.18 

0.24 

0.24 

0.18 

0.24 

0.20 

0.22 

0.18 

0.19 

0.20 

0.19 

0.19 

5.23 

5.96 

5.37 

5.65 

4.06 

4.16 

4.35 

4.26 

5.14 

4.18 

4.51 

4.28 

4.24 

4.50 

4.51 

4.28 

4.26 

3.43 

3.14 

3.14 

0.60 

0.46 

0.55 

0.70 

0.21 

0.18 

0.17 

0.16 

0.14 

0.15 

0.14 

0.17 

0.16 

4.22 

4.71 

4.32 

3.67 

4.22 

0.26 

5.23 

1.46 

1.38 

4.97 

5.31 

5.18 

5.04 

4.93 

4.92 

4.84 

4.76 

4.78 

4.98 

8.85 

9.97 

9.30 

10.07 

8.16 

8.01 

7.79 

8.07 

8.99 

8.25 

7.93 

8.31 

8.08 

7.86 

7.90 

8.30 

8.31 

6.42 

6.52 

6.20 

1.42 

1.65 

1.25 

1.37 

0.72 

0.62 

0.74 

0.69 

0.79 

0.70 

0.60 

0.61 

0.69 

8.09 

9.21 

8.44 

7.38 

8.00 

0.68 

9.19 

2.97 

2.78 

9.17 

9.26 

9.23 

9.03 

8.83 

9.31 

8.77 

8.62 

8.72 

9.15 

4.45 

3.79 

4.54 

4.03 

4.51 

4.69 

4.56 

4.44 

4.37 

4.53 

4.68 

4.21 

4.50 

4.50 

4.61 

4.64 

3.89 

5.00 

4.72 

4.89 

5.74 

4.73 

5.88 

4.94 

5.46 

5.21 

5.24 

4.93 

5.38 

5.19 

5.32 

5.57 

5.14 

4.42 

4.54 

4.55 

4.66 

4.63 

5.07 

4.21 

4.58 

4.78 

4.15 

3.93 

4.19 

4.34 

4.15 

4.09 

4.30 

4.20 

4.23 

4.06 

0.41 

0.38 

0.42 

0.46 

0.53 

0.55 

0.66 

0.49 

0.53 

0.53 

0.54 

0.41 

0.57 

0.68 

0.62 

0.61 

0.49 

0.71 

0.75 

0.82 

1.93 

2.16 

1.92 

2.36 

2.54 

2.52 

2.41 

2.36 

2.4 

2.58 

2.37 

2.33 

2.58 

0.46 

0.48 

0.50 

0.61 

0.57 

2.38 

1.42 

1.38 

1.44 

0.49 

0.46 

0.45 

0.47 

0.48 

0.44 

0.54 

0.52 

0.46 

0.49 

96.33 

97.09 

97.14 

97.38 

96.80 

97.18 

97.17 

97.17 

96.94 

97.54 

97.97 

96.76 

97.64 

96.15 

96.74 

98.08 

97.15 

95.14 

96.41 

97.90 

97.62 

98.10 

97.98 

97.46 

97.08 

97.54 

97.17 

97.35 

97.63 

97.56 

97.52 

98.81 

98.78 

96.60 

98.16 

98.14 

96.77 

98.56 

99.22 

98.01 

96.98 

97.71 

96.52 

96.28 

96.89 

97.48 

96.55 

96.97 

96.44 

96.01 

96.66 

96.98 

I-viii



GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

GC027/5/76 

Core section 

PC029/1/24 

PC029/1/80 

PC029/1/76 

PC029/1/76 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/76 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/76 

PC029/1/76 

PC029/1/76 

PC029/1/80 

PC029/1/80 

PC029/1/76 

PC029/1/76 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/76 

PC029/1/76 

PC029/1/76 

PC029/1/76 

PC029/1/76 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/80 

PC029/1/76 

PC029/1/80 

PC029/1/76 

PC029/1/80 

PC029/1/76 

PC029/1/76 

PC029/1/76 

PC029/1/80 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

depth 
(mbsf) 
0.24 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.92 

0.92 

0.92 

0.92 

51.17 2.20 

51.31 2.11 

51.64 2.26 

51.71 2.07 

51.90 2.22 

51.94 2.14 

53.13 2.16 

50.35 2.26 

48.70 2.22 

49.79 2.25 

50.25 2.41 

50.26 2.45 

50.34 2.32 

50.52 2.43 

50.56 2.35 

50.63 2.29 

50.66 2.34 

50.84 2.21 

50.85 2.35 

50.86 2.39 

50.90 2.32 

51.03 2.45 

51.09 2.38 

51.10 2.31 

51.13 2.32 

51.14 2.36 

51.20 2.15 

51.27 2.27 

51.28 2.32 

51.34 2.20 

51.50 2.52 

51.97 2.37 

52.21 2.72 

15.19 

15.66 

15.09 

15.38 

15.35 

15.14 

15.01 

15.25 

19.34 

16.01 

14.76 

15.56 

15.68 

15.49 

15.59 

15.87 

15.43 

16.30 

16.02 

16.02 

16.04 

16.01 

15.22 

15.79 

16.08 

15.51 

15.48 

15.66 

15.69 

16.05 

15.55 

16.13 

15.73 

9.73 

9.56 

9.69 

9.37 

9.97 

9.38 

9.58 

FeOr 

9.92 

10.27 

9.96 

10.52 

9.95 

10.36 

10.21 

10.48 

9.66 

10.46 

10.21 

10.79 

10.34 

10.69 

10.24 

10.39 

10.21 

10.12 

10.31 

10.16 

10.19 

9.93 

9.72 

10.78 

10.52 

10.70 

53.18 1.94 18.75 6.48 

61.10 1.28 15.83 6.59 

64.99 0.80 

65.45 0.69 

65.56 0.66 

67.48 0.38 

67.49 0.69 

68.14 0.66 

68.37 0.71 

68.40 0.91 

70.72 0.28 

71.51 0.33 

71.56 0.37 

71.62 0.33 

49.85 1.86 

49.96 2.26 

50.58 2.29 

50.64 2.53 

16.31 

16.24 

16.34 

17.40 

15.31 

15.19 

15.35 

15.31 

14.01 

14.70 

14.29 

13.92 

15.77 

15.48 

15.62 

15.40 

3.64 

4.00 

3.46 

3.29 

3.77 

3.82 

3.72 

4.03 

3.42 

3.33 

3.36 

3.30 

8.75 

9.96 

10.31 

9.76 

0.24 

0.26 

0.22 

0.24 

0.25 

0.18 

0.25 

MnO 

0.18 

0.15 

0.14 

0.18 

0.19 

0.10 

0.16 

0.12 

0.20 

0.17 

0.21 

0.17 

0.16 

0.16 

0.18 

0.20 

0.15 

0.12 

0.14 

0.14 

0.14 

0.13 

0.18 

0.16 

0.14 

0.18 

0.02 

0.19 

0.10 

0.13 

0.06 

0.13 

0.20 

0.15 

0.14 

0.17 

0.05 

0.15 

0.15 

0.11 

0.21 

0.19 

0.24 

0.24 

4.74 

4.51 

4.63 

4.76 

4.59 

4.51 

4.22 

MgO 

4.39 

4.02 

4.33 

5.62 

4.13 

4.18 

4.21 

4.33 

4.15 

4.25 

4.16 

4.24 

4.17 

4.01 

4.26 

4.19 

3.85 

4.21 

4.03 

3.95 

4.13 

4.22 

3.83 

4.31 

4.36 

4.05 

8.74 

8.43 

8.31 

8.49 

8.54 

8.43 

7.63 

CaO 

8.29 

8.08 

8.48 

9.31 

8.23 

8.29 

8.39 

8.00 

8.41 

8.32 

8.01 

8.57 

8.31 

8.49 

8.07 

7.83 

7.40 

8.19 

8.22 

8.05 

8.16 

8.27 

8.53 

8.08 

8.40 

7.94 

2.99 9.15 

1.99 4.43 

0.89 

0.79 

0.86 

0.28 

0.60 

0.74 

0.58 

0.97 

0.26 

0.23 

0.19 

0.21 

5.51 

4.47 

4.19 

4.13 

3.13 

1.95 

2.93 

0.85 

1.35 

1.87 

1.34 

2.05 

0.58 

0.70 

0.61 

0.72 

10.00 

8.48 

8.48 

8.42 

4.45 

4.43 

4.09 

4.36 

4.24 

4.46 

4.72 

4.55 

3.88 

4.66 

4.03 

4.62 

4.54 

4.73 

4.25 

4.70 

4.64 

4.69 

3.78 

4.30 

4.41 

4.44 

4.53 

4.26 

4.57 

4.61 

4.79 

4.43 

4.72 

4.71 

4.28 

3.65 

4.38 

0.54 

0.52 

0.55 

0.52 

0.52 

0.56 

0.72 

0.51 

0.59 

0.53 

0.51 

0.50 

0.50 

0.48 

0.43 

0.53 

0.57 

0.55 

0.49 

0.48 

0.53 

0.49 

0.59 

0.73 

0.54 

0.50 

0.48 

0.52 

0.52 

0.53 

0.58 

0.51 

0.72 

97.0 

96.79 

96.48 

96.9 

97.58 

96.74 

97.42 

Total 

95.70 

97.25 

96.15 

97.59 

95.89 

96.31 

96.62 

96.11 

96.44 

96.84 

97.18 

97.26 

97.03 

97.55 

97.17 

96.42 

95.80 

97.28 

96.82 

96.40 

96.77 

97.08 

97.09 

97.76 

98.05 

98.63 

7.95 0.23 100.70 

4.33 1.39 97.13 

5.72 

5.92 

5.93 

5.56 

4.39 

5.08 

4.64 

5.29 

4.89 

5.08 

4.02 

5.62 

4.12 

4.59 

4.57 

4.61 

1.32 

1.76 

1.33 

2.29 

1.98 

1.72 

1.94 

1.82 

2.38 

2.67 

2.51 

2.50 

0.32 

0.51 

0.52 

0.52 

96.90 

96.93 

97.13 

97.66 

95.78 

97.37 

96.79 

98.95 

96.59 

98.70 

97.06 

98.33 

96.39 

95.90 

96.80 

96.25 

I-ix



PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/1/92 

PC029/2/42 

PC029/2/42 

PC029/2/42 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/2/118 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/16 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

1.92 

1.92 

1.92 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.16 

3.64 

3.64 

3.64 

3.64 

3.64 

3.64 

3.64 

50.66 2.35 

50.79 2.40 

50.97 2.30 

50.97 2.38 

50.98 2.52 

51.30 2.35 

51.31 2.22 

52.29 2.32 

52.66 2.42 

55.77 2.61 

57.08 2.20 

69.01 0.46 

70.65 0.45 

70.80 0.49 

50.82 1.87 

51.19 1.80 

51.26 1.87 

51.30 1.80 

51.47 1.90 

51.53 1.85 

51.58 1.92 

51.84 2.00 

52.05 1.94 

52.06 1.80 

52.07 1.92 

52.16 1.99 

52.20 1.95 

52.32 1.85 

52.36 1.82 

57.14 1.69 

57.21 1.60 

57.32 1.75 

49.88 1.72 

51.52 1.97 

51.61 1.89 

51.63 1.77 

51.75 2.45 

51.95 2.20 

52.02 1.54 

53.00 1.58 

53.11 2.10 

53.17 1.70 

54.41 1.61 

54.65 1.63 

58.20 1.95 

51.64 1.62 

52.39 1.58 

52.51 1.28 

52.57 1.54 

52.58 1.63 

52.60 1.68 

52.64 1.46 

15.41 

15.43 

15.49 

15.55 

15.36 

15.50 

15.79 

15.64 

15.66 

13.90 

14.98 

14.68 

14.68 

15.11 

15.62 

16.08 

15.42 

15.08 

15.69 

15.91 

15.09 

15.36 

15.42 

15.71 

15.39 

15.33 

15.56 

15.61 

15.36 

13.73 

14.94 

13.43 

14.77 

16.02 

14.23 

15.98 

14.44 

13.98 

17.25 

15.90 

15.35 

15.84 

15.89 

15.13 

15.78 

16.56 

16.19 

16.37 

16.13 

15.55 

15.23 

16.14 

9.90 

9.86 

10.17 

9.83 

10.51 

10.15 

10.69 

9.22 

10.44 

9.68 

8.62 

3.22 

3.26 

3.46 

9.32 

9.22 

9.59 

9.33 

9.36 

9.58 

9.72 

9.28 

9.21 

9.41 

9.05 

9.17 

9.26 

9.33 

9.34 

10.14 

9.56 

10.36 

9.19 

9.00 

9.49 

8.77 

10.90 

11.22 

8.38 

8.01 

9.63 

8.75 

8.01 

8.56 

7.83 

8.08 

8.55 

7.85 

8.03 

8.34 

8.63 

8.41 

0.29 

0.17 

0.20 

0.17 

0.24 

0.24 

0.24 

0.21 

0.20 

0.25 

0.19 

0.14 

0.11 

0.14 

0.16 

0.19 

0.13 

0.21 

0.10 

0.14 

0.16 

0.16 

0.20 

0.22 

0.14 

0.19 

0.15 

0.18 

0.15 

0.13 

0.16 

0.14 

0.20 

0.17 

0.18 

0.18 

0.19 

0.22 

0.14 

0.18 

0.18 

0.19 

0.12 

0.18 

0.14 

0.18 

0.16 

0.14 

0.20 

0.20 

0.23 

0.16 

3.99 

4.01 

4.15 

4.01 

4.28 

4.35 

4.42 

4.34 

4.14 

3.03 

3.20 

0.45 

0.44 

0.45 

4.54 

4.58 

4.47 

4.78 

4.48 

4.55 

4.56 

4.56 

4.55 

4.59 

4.67 

4.51 

4.57 

4.47 

4.56 

3.29 

2.89 

2.82 

6.57 

3.87 

5.65 

5.34 

4.28 

4.59 

4.80 

4.99 

4.45 

5.36 

3.81 

3.94 

2.32 

5.16 

5.24 

5.33 

5.28 

5.52 

5.43 

5.17 

8.15 

8.25 

8.35 

8.21 

7.94 

8.35 

8.54 

8.52 

8.45 

5.94 

5.96 

1.44 

1.30 

1.50 

8.48 

8.62 

8.95 

8.30 

8.40 

8.62 

8.45 

8.50 

8.51 

8.28 

8.40 

8.25 

8.32 

8.54 

8.45 

6.53 

6.56 

6.10 

10.32 

6.70 

9.49 

9.68 

7.94 

7.68 

10.39 

9.36 

8.07 

9.68 

7.73 

7.38 

5.77 

9.61 

9.81 

9.96 

9.59 

9.04 

9.53 

9.57 

4.42 

4.90 

4.58 

4.51 

4.80 

4.44 

4.36 

4.62 

4.54 

4.95 

5.16 

5.37 

5.05 

4.76 

4.43 

4.20 

4.47 

4.25 

4.44 

4.48 

4.27 

4.32 

4.49 

4.37 

4.60 

4.50 

4.38 

4.41 

4.48 

3.98 

4.14 

4.10 

3.25 

4.46 

3.90 

4.11 

4.46 

4.34 

3.82 

4.25 

4.03 

3.48 

4.88 

4.52 

5.25 

4.09 

4.22 

4.22 

4.15 

4.15 

4.34 

4.29 

0.42 

0.47 

0.51 

0.52 

0.56 

0.52 

0.51 

0.55 

0.47 

0.95 

1.01 

2.07 

2.01 

2.17 

0.44 

0.48 

0.42 

0.53 

0.48 

0.53 

0.44 

0.46 

0.48 

0.40 

0.49 

0.51 

0.57 

0.48 

0.51 

1.29 

1.23 

1.51 

0.35 

0.63 

0.54 

0.45 

0.63 

0.74 

0.40 

0.56 

0.64 

0.36 

0.71 

0.86 

0.87 

0.41 

0.46 

0.38 

0.55 

0.66 

0.52 

0.43 

95.59 

96.28 

96.72 

96.15 

97.19 

97.20 

98.08 

97.71 

98.98 

97.08 

98.40 

96.84 

97.95 

98.88 

95.68 

96.36 

96.58 

95.58 

96.32 

97.19 

96.19 

96.48 

96.85 

96.84 

96.73 

96.61 

96.96 

97.19 

97.03 

97.92 

98.29 

97.53 

96.25 

94.34 

96.98 

97.91 

97.04 

96.92 

98.74 

97.83 

97.56 

98.53 

97.17 

96.85 

98.11 

97.35 

98.60 

98.04 

98.04 

97.67 

98.19 

98.27 

1-x

I 

I 



PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/64 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/88 

PC029/3/128 

PC029/3/128 

PC029/3/128 

PC029/3/128 

PC029/3/128 

PC029/3/128 

PC029/3/128 

PC029/3/128 

Core section 

GC037/1/6 

GC037/1/6 

GC037/1/6 

GC037/1/6 

GC037/1/34 

GC037/1/34 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

3.64 

3.64 

3.64 

3.64 

3.64 

3.64 

3.64 

3.64 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

3.88 

4.28 

4.28 

4.28 

4.28 

4.28 

4.28 

4.28 

4.28 

depth 
(mbsf) 
0.06 

0.06 

0.06 

0.06 

0.34 

0.34 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

52.76 1i55 

52.85 1.70 

52.95 1.86 

53.00 1.52 

53.01 1.58 

53.21 1.46 

53.26 1.53 

54.45 1.91 

49.36 2.09 

49.53 1.92 

50.57 1.78 

50.81 1.42 

50.85 1.72 

51.06 1.81 

51.12 1.76 

51.14 1.89 

51.15 1.93 

51.19 1.71 

51.22 1.82 

51.28 1.81 

51.43 1.69 

51.52 '1.74 

51.63 '1.71 

52.02 1.75 

52.14 1.63 

52.15 1.75 

52.51 1.79 

62.78 0.52 

16.42 

15.63 

15.20 

15.89 

16.16 

15.82 

16.20 

15.33 

14.91 

14.90 

15.16 

15.38 

15.00 

14.09 

15.17 

15.06 

15.03 

14.92 

15.27 

14.93 

14.98 

14.88 

15.19 

15.06 

15.08 

15.11 

15.32 

15.67 

7.96 

8.46 

9.10 

7.74 

7.98 

8.04 

7.68 

9.05 

10.53 

10.65 

9.57 

8.28 

9.64 

10.02 

9.49 

9.81 

9.33 

9.28 

9.16 

10.03 

9.22 

9.65 

9.22 

9.41 

8.99 

9.03 

9.26 

7.07 

51.71 1.56 15.01 8.93 

51.85 1.62 15.15 8.69 

52.27 1.66 16.07 7.90 

52.35 1.60 16.00 7 .85 

52.42 1.56 15.24 8. 7 4 

53.14 1.69 16.09 7.95 

53.40 1.60 15.92 7.93 

53.54 1.69 15.70 7.69 

51.65 2.52 16.02 

50.53 2.31 15.65 

51.78 1.53 16.13 

71.55 0.43 14.38 

50.39 2.07 15.60 

72.00 0.36 14.16 

48.51 2.48 17.56 

50.94 2.49 15.39 

51.32 2.08 15.63 

51.40 2.21 15.60 

51.56 2.10 16.05 

51.79 2.66 15.13 

51.95 2.31 15.65 

9.97 

10.30 

7.95 

3.34 

9.79 

3.26 

10.54 

10.32 

9.99 

9.83 

9.82 

12.27 

10.12 

0.18 

0.14 

0.14 

0.21 

0.11 

0.17 

0.16 

0.25 

0.20 

0.16 

0.26 

0.17 

0.27 

0.18 

0.17 

0.19 

0.20 

0.10 

0.16 

0.22 

0.23 

0.22 

0.19 

0.15 

0.24 

0.18 

0.20 

0.31 

0.15 

0.18 

0.18 

0.16 

0.24 

0.20 

0.21 

0.19 

MnO 

0.21 

0.22 

0.21 

0.12 

0.21 

0.12 

0.20 

0.17 

0.14 

0.19 

0.10 

0.16 

0.21 

5.18 

5.41 

5.59 

5.35 

5.05 

5.11 

5.21 

4.49 

5.70 

5.65 

5.42 

6.57 

5.37 

6.23 

5.53 

5.29 

5.77 

5.34 

5.50 

5.30 

5.44 

5.24 

5.22 

5.35 

5.49 

5.52 

5.28 

0.20 

9.60 

9.51 

8.91 

9.62 

9.09 

9.27 

9.51 

7.97 

9.43 

9.34 

9.69 

10.78 

10.16 

9.71 

9.56 

9.36 

10.06 

9.71 

9.72 

9.48 

9.81 

9.76 

9.35 

9.49 

9.58 

9.22 

9.71 

1.10 

4.14 

4.23 

4.00 

4.04 

4.42 

4.14 

4.39 

4.64 

4.18 

4.63 

4.11 

3.76 

4.51 

4.17 

4.33 

4.54 

3.99 

4.32 

4.19 

4.41 

4.15 

4.31 

4.10 

4.29 

4.07 

4.33 

4.34 

6.27 

0.42 

0.55 

0.59 

0.50 

0.56 

0.52 

0.54 

0.69 

0.93 

1.04 

0.34 

0.30 

0.27 

0.36 

0.28 

0.38 

0.34 

0.33 

0.29 

0.33 

0.33 

0.33 

0.44 

0.35 

0.38 

0.37 

0.34 

5.13 

98.21 

98.48 

98.34 

97.87 

97.96 

97.74 

98.48 

98.78 

97.33 

97.82 

96.90 

97.47 

97.79 

97.63 

97.41 

97.66 

97.80 

96.90 

97.33 

97.79 

97.28 

97.65 

97.05 

97.87 

97.60 

97.66 

98.75 

99.05 

4.98 8.81 4.06 0.46 95.67 

4.83 8.82 4.00 0.42 95.56 

4.06 7.86 4.67 0.65 95.32 

3.97 7.86 4.47 0.78 95.04 

4.99 8.33 4.14 0.44 96.10 

3.92 7.52 4.72 0.76 95.99 

3.95 7.26 4.79 0.76 95.82 

3.82 7.28 4.38 0.72 95.01 

MgO 

4.12 

4.40 

5.49 

0.21 

4.84 

0.23 

3.21 

3.78 

4.31 

4.29 

4.53 

3.42 

3.98 

CaO 

8.09 

8.22 

9.52 

0.64 

8.70 

0.67 

8.32 

9.46 

10.36 

10.29 

10.52 

8.91 

9.59 

4.63 0.62 

4.59 0.51 

4.24 0.44 

5.12 2.35 

4.45 0.46 

3.32 2.39 

3.72 0.55 

4.47 0.44 

4.31 0.41 

4.50 0.42 

4.24 0.41 

4.05 0.54 

4.69 0.46 

Total 

97.83 

96.71 

97.29 

98.14 

96.51 

96.51 

95.09 

97.46 

98.55 

98.73 

99.33 

98.93 

98.96 

I-xi



GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/1/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037/2/82 

GC037 /2/128 

GC037 /2/128 

GC037 /2/128 

GC037 /2/128 

GC037 /2/128 

GC037 /2/128 

GC037/2/128 

GC037/2/128 

GC037 /2/128 

GC037/2/128 

GC037 /2/128 

GC037 /3/136 

GC037 /3/136 

GC037 /3/136 

GC037/3/136 

GC037/3/136 

GC037 /3/136 

GC037 /3/136 

GC037 /3/136 

GC037 /3/136 

GC037/3/136 

GC037 /3/136 

GC037 /3/136 

GC037 /3/136 

GC037 /3/136 

GC037/3/136 

GC037 /3/136 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

0.82 

1.97 

1.97 

1.97 

1.97 

1.97 

1.97 

1.97 

1.97 

1.97 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

51.97 2.60 

52.01 2.24 

52.07 2.84 

52.36 2.54 

53.13 2.66 

53.30 2.52 

53.52 2.49 

67.12 0.67 

68.69 0.69 

68.91 0.40 

68.98 0.45 

69.14 0.82 

69.65 0.37 

69.73 0.84 

70.14 0.45 

70.92 0.44 

71.35 0.46 

49.99 2.26 

50.80 2.06 

51.29 2.12 

51.73 2.22 

51.79 2.37 

68.07 0.39 

68.21 0.70 

68.86 0.71 

71.33 0.34 

61.63 0.27 

64.26 0.46 

64.35 0.54 

64.74 0.68 

67.90 0.19 

68.24 0.21 

69.31 0.26 

69.70 0.43 

70.07 0.34 

70.62 0.30 

72.32 0.31 

49.80 1.37 

49.82 1.41 

49.83 1.29 

49.88 1.44 

49.88 1.30 

50.07 1.39 

50.16 1.39 

50.18 1.40 

50.52 1.27 

50.79 1.52 

15.33 

15.70 

14.96 

15.34 

16.01 

16.29 

16.27 

13.99 

14.21 

13.39 

13.57 

14.51 

13.23 

14.60 

13.76 

13.93 

13.96 

15.94 

15.74 

16.19 

16.19 

16.08 

17.01 

14.98 

15.18 

13.85 

20.04 

13.20 

13.97 

12.34 

11.57 

11.26 

12.71 

13.31 

11.35 

12.56 

13.05 

15.49 

15.59 

15.57 

15.46 

14.98 

15.45 

15.28 

15.53 

15.61 

15.71 

11.49 

10.01 

11.89 

11.63 

12.16 

10.70 

10.91 

3.06 

3.36 

3.28 

3.42 

3.18 

3.34 

3.25 

3.40 

3.19 

3.49 

9.82 

9.70 

9.84 

9.88 

10.17 

3.21 

4.05 

3.40 

3.31 

3.54 

5.59 

6.41 

3.80 

3.08 

2.92 

4.06 

4.80 

2.23 

4.43 

3.94 

8.18 

7.93 

7.78 

8.09 

8.28 

8.48 

8.12 

7.96 

8.26 

8.47 

50.91 1.26 15.74 8.44 

50.96 1.54 15.52 8.22 

50.99 1.38 15.31 8.09 

51.01 1.39 15.40 8.51 

51.05 1.38 15.84 8.23 

51.07 1.26 15.42 8.10 

0.24 

0.25 

0.17 

0.24 

0.22 

0.21 

0.18 

0.19 

0.27 

0.13 

0.08 

0.16 

0.11 

0.12 

0.10 

0.10 

0.14 

0.16 

0.19 

0.11 

0.20 

0.19 

0.05 

0.16 

0.18 

0.15 

0.10 

0.14 

0.22 

0.09 

0.07 

0.09 

0.09 

0.14 

0.01 

0.10 

0.10 

0.07 

0.15 

0.14 

0.10 

0.10 

0.19 

0.13 

0.08 

0.12 

0.15 

0.22 

0.09 

0.14 

0.23 

0.16 

0.14 

3.51 

4.10 

3.84 

3.52 

3.37 

3.68 

3.80 

0.32 

0.32 

0.04 

0.11 

0.33 

0.06 

0.44 

0.16 

0.14 

0.04 

4.39 

4.22 

4.56 

4.38 

4.31 

0.27 

0.72 

0.71 

0.21 

0.32 

0.92 

1.10 

0.88 

0.13 

0.19 

0.39 

0.70 

0.38 

0.35 

0.35 

6.58 

6.72 

6.61 

6.76 

6.65 

6.81 

6.71 

6.71 

6.67 

6.96 

8.88 

10.25 

8.93 

8.88 

8.62 

9.06 

9.32 

0.94 

1.10 

0.89 

0.89 

1.02 

0.75 

1.12 

0.77 

0.85 

0.88 

8.67 

8.31 

8.80 

8.26 

8.76 

0.64 

1.75 

1.46 

0.66 

2.14 

3.95 

4.14 

3.07 

1.73 

1.80 

2.60 

3.29 

1.98 

2.57 

2.65 

11.15 

11.35 

11.39 

11.63 

11.58 

11.99 

11.59 

11.44 

11.57 

11.67 

4.11 

4.28 

4.17 

4.13 

4.66 

4.86 

4.99 

6.90 

6.46 

6.35 

6.30 

6.59 

6.67 

6.24 

4.98 

6.83 

6.59 

4.42 

4.72 

4.72 

4.46 

4.45 

5.74 

5.42 

6.10 

6.12 

3.47 

3.51 

3.77 

3.03 

3.97 

4.01 

4.04 

3.64 

3.36 

3.56 

3.78 

3.72 

3.53 

3.75 

3.52 

3.63 

3.84 

3.63 

3.54 

3.73 

3.76 

7.05 11.47 3.58 

6.87 11.76 3.63 

6.67 10.88 3.61 

6.81 11.56 3.64 

6.80 11.49 3. 78 

6.83 10.91 3.73 

0.57 

0.40 

0.54 

0.53 

0.57 

0.47 

0.47 

1.69 

1.78 

2.24 

2.28 

1.83 

2.20 

1.83 

2.28 

2.27 

2.26 

0.47 

0.46 

0.47 

0.61 

0.45 

2.47 

1.98 

1.77 

2.44 

1.29 

1.07 

1.07 

0.93 

1.41 

1.25 

1.23 

1.41 

1.08 

1.31 

1.33 

0.24 

0.19 

0.19 

0.25 

0.19 

0.22 

0.25 

0.22 

0.26 

0.26 

98.70 

99.24 

99.41 

99.17 

101.40 

101.10 

102.00 

94.88 

96.88 

95.63 

96.08 

97.58 

96.38 

98.17 

96.04 

98.67 

99.17 

96.12 

96.20 

98.10 

97.93 

98.57 

97.85 

97.97 

98.37 

98.41 

92.80 

93.10 

95.57 

89.56 

90.05 

89.97 

94.69 

97.42 

90.80 

95.80 

97.83 

96.60 

96.69 

96.55 

97.13 

96.59 

98.44 

97.26 

97.06 

98.01 

99.29 

0.22 98.89 

0.30 98.89 

0.24 97.31 

0.21 98.76 

0.27 99.00 

0.24 97.70 

I-xii



GC037/3/136 4.01 51.08 1.27 15.40 8.16 0.12 6.44 10.60 3.73 0.25 97.05 

GC037 /3/136 4.01 51.18 1.33 15.40 7.84 0.15 6.40 10.24 3.51 0.24 96.29 

GC037/3/136 4.01 51.20 1.45 14.85 8.65 0.14 6.21 10.33 3.88 0.26 96.97 

GC037 /3/136 4.01 51.22 1.31 15.22 8.50 0.22 6.88 11.05 3.60 0.25 98.25 

GC037 /3/136 4.01 51.32 1.35 15.18 8.28 0.12 6.50 10.42 3.81 0.28 97.26 

GC037 /3/136 4.01 51.38 1.39 15.98 8.32 0.14 6.93 11.52 3.59 0.26 99.51 

GC037 /3/136 4.01 51.41 1.35 15.49 8.14 0.10 6.29 10.66 3.90 0.27 97.61 

GC037 /3/136 4.01 51.88 1.50 16.03 7.95 0.19 6.62 11.40 3.59 0.26 99.42 

GC037 /3/136 4.01 52.11 1.49 14.94 8.61 0.12 6.20 10.59 3.83 0.33 98.22 

GC037 /3/136 4.01 52.24 1.55 15.25 8.81 0.19 6.30 10.34 4.13 0.34 99.15 

GC037 /3/136 4.01 52.52 1.50 15.05 8.79 0.14 6.21 10.57 3.87 0.30 98.95 

GC037 /3/136 4.01 52.64 1.52 15.18 8.71 0.12 6.26 10.29 4.05 0.29 99.06 

Core section depth Si02 Ti02 A!iOJ FeOT MnO MgO CaO Na20 K20 Total 

(mbsf) 
PC063/1/2 0.02 62.10 1.43 15.65 5.57 0.23 1.72 3.24 5.04 2.43 97.41 

PC063/1/2 0.02 63.17 1.39 15.44 5.48 0.16 1.38 2.83 5.35 2.81 98.01 

PC063/1/2 0.02 71.15 0.09 12.89 1.20 0.04 0.21 1.15 3.35 2.82 92.90 

PC063/1/2 0.02 72.74 0.15 11.54 0.97 0.05 0.16 0.76 2.73 4.17 93.27 

PC063/1/2 0.02 72.89 0.23 11.29 1.72 0.05 0.26 1.83 3.08 1.78 93.13 

PC063/1/2 0.02 73.25 0.21 11.23 1.92 0.05 0.21 1.85 3.10 1.92 93.74 

PC063/1/18 0.18 50.16 2.27 13.86 10.17 0.20 5.61 10.10 4.09 0.44 96.85 

PC063/1/18 0.18 51.97 2.81 14.70 11.67 0.24 4.02 7.38 4.97 0.69 98.45 

PC063/1/18 0.18 54.29 1.88 15.99 8.49 0.17 3.64 7.60 4.60 0.73 97.39 

PC063/1/18 0.18 54.30 2.51 16.51 8.83 0.16 3.00 7.44 5.23 0.54 98.52 

PC063/1/18 0.18 56.74 1.29 15.16 8.80 0.19 3.08 6.64 3.89 0.89 96.68 

PC063/1/18 0.18 59.22 0.60 14.22 9.37 0.40 0.05 0.95 7.99 4.40 97.20 

PC063/1/18 0.18 59.45 1.59 15.10 7.40 0.16 2.43 4.87 5.11 1.11 97.22 

PC063/1/18 0.18 59.57 1.20 15.55 7.19 0.20 2.25 5.17 3.95 1.64 96.72 

PC063/1/18 0.18 60.72 0.40 14.51 8.49 0.37 0.07 1.14 7.52 4.79 98.01 

PC063/1/18 0.18 61.27 0.73 14.66 7.59 0.31 0.31 1.39 6.45 4.79 97.50 

PC063/2/20 0.74 46.33 1.87 17.19 9.72 0.19 5.94 9.48 4.27 1.52 96.51 

PC063/2/20 0.74 47.55 2.46 16.70 8.23 0.19 4.90 9.15 4.39 2.39 95.96 

PC063/2/20 0.74 51.88 1.84 15.34 8.56 0.19 3.54 7.23 4.30 0.69 93.57 

PC063/2/20 0.74 52.63 1.59 16.54 7.32 0.19 4.13 7.95 4.09 0.57 95.01 

PC063/2/20 0.74 52.79 2.78 13.59 10.66 0.21 3.47 7.34 4.03 0.77 95.64 

PC063/2/20 0.74 66.34 0.28 12.89 1.51 0.05 0.23 1.21 2.80 4.67 89.98 

PC063/2/20 0.74 67.39 0.29 13.47 1.68 0.05 0.29 1.22 2.91 4.51 91.81 

PC063/2/20 0.74 68.00 0.27 13.22 1.69 0.07 0.30 1.31 2.89 4.44 92.19 

PC063/2/20 0.74 68.89 0.41 13.02 1.69 0.13 0.42 1.25 3.22 3.75 92.78 

PC063/3/60 2.64 46.56 1.95 17.10 9.53 0.21 5.84 9.55 4.47 1.39 96.60 

PC063/3/60 2.64 47.94 2.60 16.66 8.31 0.23 4.97 9.05 4.36 2.24 96.36 

PC063/3/60 2.64 53.18 1.67 15.89 8.15 0.20 3.94 7.77 4.95 0.66 96.41 

Core section depth Si02 Ti02 Al203 FeOT MnO MgO Cao Na20 K20 Total 

(mbsf) 
PC078/1/35 0.35 50.71 2.21 14.95 9.77 0.14 5.34 9.07 3.84 1.08 97.11 

PC078/1/35 0.35 51.22 2.37 16.13 10.50 0.16 4.34 8.45 3.99 0.49 97.62 

PC078/1/35 0.35 51.43 2.39 15.98 10.30 0.15 4.34 8.27 4.12 0.49 97.47 

PC078/1/35 0.35 51.53 2.37 14.97 9.75 0.13 5.08 9.29 3.65 1.06 97.83 

PC078/1/35 0.35 51.97 2.43 15.76 9.60 0.19 4.06 8.23 4.54 0.63 97.41 

PC078/1/35 0.35 52.10 2.54 15.76 10.60 0.13 4.22 7.87 3.93 0.62 97.80 

I-xiii



PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/35 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1 /112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1/112 

PC078/1 /112 

PC078/1/112 

PC078/2/142 

PC078/2/142 

PC078/2/142 

PC078/2/142 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/0 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

PC078/3/120 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

0.35 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

1.12 

2.66 

2.66 

2.66 

2.66 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

2.73 

3.93 

3.93 

3.93 

3.93 

3.93 

3.93 

3.93 

3.93 

3.93 

52.67 2.54 

57.52 1.35 

57.74 1.39 

71.08 0.56 

71.35 0.30 

71.56 0.36 

71.63 0.43 

72.17 0.39 

53.33 1.79 

53.97 1.76 

54.30 2.82 

54.70 2.02 

54.70 2.00 

54.83 1.77 

54.95 1.91 

55.00 2.10 

55.48 1.81 

57.02 1.99 

58.11 2.00 

60.31 0.47 

60.47 0.41 

60.87 0.42 

49.26 1.78 

50.53 1.87 

56.33 1.87 

70.85 0.44 

15.84 

15.37 

15.82 

15.03 

14.05 

14.30 

14.05 

13.96 

16.31 

15.97 

14.54 

15.62 

15.94 

15.73 

15.71 

13.69 

15.31 

15.18 

15.70 

14.60 

14.31 

14.95 

15.14 

15.28 

14.94 

15.21 

9.68 

6.65 

7.24 

3.41 

3.19 

3.11 

3.34 

3.14 

8.06 

8.01 

10.70 

9.11 

8.48 

8.29 

8.18 

9.80 

8.84 

8.11 

7.78 

8.06 

7.72 

8.49 

10.40 

9.81 

8.11 

3.36 

50.41 0.60 23.90 3.62 

50.75 1.47 15.89 7.87 

50.83 1.92 

51.26 0.65 

51.40 1.43 

51.49 1.54 

51.50 1.82 

51.51 1.63 

51.64 1.65 

51.69 1.65 

51.83 1.81 

52.09 1.62 

52.10 1.59 

52.34 1.60 

52.34 1.34 

52.48 1.00 

15.09 

24.84 

15.83 

15.32 

15.49 

15.62 

15.13 

15.35 

15.72 

16.08 

16.02 

16.46 

16.12 

21.47 

10.00 

3.64 

8.37 

8.59 

9.70 

8.40 

8.83 

8.66 

9.03 

7.93 

8.01 

8.08 

8.00 

5.02 

52.70 1.51 16.20 8.06 

50.03 1.80 

50.29 1.69 

50.83 1.75 

51.14 1.74 

51.34 2.42 

51.36 1.61 

16.08 

15.33 

14.12 

14.27 

13.82 

15.02 

8.91 

8.73 

9.61 

9.26 

10.80 

9.20 

51.60 1.60 14.46 9.74 

51.83 1.70 14.82 9.75 

53.01 2.41 14.21 10.90 

0.21 

0.05 

0.18 

0.13 

0.06 

0.14 

0.20 

0.14 

0.14 

0.12 

0.18 

0.17 

0.03 

0.13 

0.09 

0.19 

0.13 

0.16 

0.14 

0.36 

0.42 

0.29 

0.14 

0.16 

0.21 

0.05 

0.04 

0.20 

0.22 

0.07 

0.17 

0.16 

0.25 

0.22 

0.13 

0.16 

0.23 

0.20 

0.19 

0.20 

0.21 

0.06 

0.14 

0.19 

0.16 

0.23 

0.13 

0.18 

0.14 

0.13 

0.21 

0.21 

3.93 

2.64 

2.58 

0.40 

0.20 

0.18 

0.20 

0.22 

3.48 

3.49 

3.08 

3.74 

3.52 

3.61 

3.68 

3.54 

3.58 

2.63 

2.57 

0.04 

0.08 

0.07 

5.82 

5.84 

3.21 

0.47 

7.84 

5.59 

5.41 

1.11 

0.57 

0.68 

0.62 

0.60 

7.13 

7.11 

7.16 

7.10 

7.00 

7.27 

7.06 

6.90 

7.31 

5.27 

5.38 

1.03 

1.00 

1.02 

8.89 

9.82 

6.08 

1.26 

4.86 

4.60 

5.10 

5.44 

5.81 

6.03 

5.80 

5.46 

4.35 

4.67 

4.75 

4.59 

4.58 

4.73 

4.63 

4.43 

4.96 

4.75 

5.34 

7.75 

7.63 

7.79 

4.37 

4.16 

5.01 

5.46 

0.59 

1.12 

1.13 

1.98 

2.51 

2.43 

2.51 

2.38 

0.71 

0.72 

0.79 

0.74 

0.75 

0.66 

0.81 

1.23 

0.81 

0.93 

1.00 

4.49 

4.65 

4.52 

1.03 

0.41 

0.91 

1.95 

98.16 

94.89 

96.59 

99.14 

98.04 

98.79 

98.78 

98.46 

95.30 

95.82 

98.31 

97.79 

97.00 

97.02 

97.02 

96.88 

98.23 

96.04 

98.02 

97.11 

96.69 

98.42 

96.85 

97.88 

96.67 

99.05 

2.25 11.80 4.00 0.20 96.81 

5.48 9.42 4.09 0.58 95.75 

5.19 

1.90 

5.52 

5.29 

5.42 

5.11 

5.81 

5.30 

5.69 

5.12 

5.01 

5.29 

5.26 

2.73 

5.31 

5.36 

5.25 

5.56 

5.29 

4.99 

4.88 

5.17 

5.40 

3.92 

8.56 

11.90 

9.05 

9.11 

9.49 

9.38 

9.39 

9.19 

9.03 

9.04 

9.96 

9.82 

9.36 

10.60 

4.48 

4.08 

3.97 

4.13 

4.30 

4.19 

4.17 

4.26 

4.17 

4.09 

4.49 

4.23 

4.08 

4.71 

0.58 

0.22 

0.46 

0.54 

0.37 

0.44 

0.55 

0.55 

0.61 

0.49 

0.49 

0.41 

0.44 

0.31 

96.91 

98.56 

96.20 

96.17 

98.34 

96.50 

97.30 

96.81 

98.12 

96.66 

97.86 

98.43 

97.15 

98.36 

9.12 4.25 0.58 97.87 

9.33 

9.40 

9.83 

9.59 

8.14 

9.31 

3.90 

4.21 

3.74 

3.89 

4.22 

4.10 

0.42 

0.44 

0.69 

0.38 

0.63 

0.39 

96.02 

95.50 

96.36 

95.69 

96.52 

96.01 

9.34 4.02 0.42 96.48 

9.16 4.15 0.46 97.48 

7.48 4.55 0.72 97.44 

I-xiv



PC078/3/120 

PC078/3/120 

PC078/3/120 

Core section 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/1/4 

PC079/2/24 

PC079/2/24 

PC079/2/24 

PC079/2/24 

PC079/2/24 

PC079/2/80 

PC079/2/80 

PC079/2/80 

PC079/2/80 

PC079/2/80 

PC079/2/80 

PC079/2/80 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/132 

PC079/2/149 

PC079/2/149 

PC079/2/149 

3.93 

3.93 

3.93 

depth 
(mbsf) 
0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.54 

0.54 

0.54 

0.54 

0.54 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.62 

1.80 

1.80 

1.80 

56.00 1.93 14.45 9.93 

57.13 1.77 14.44 9.98 

60.91 0.54 14.89 8.21 

Si02 Ti02 

46.60 2.42 

49.51 2.20 

49.87 2.44 

50.41 3.00 

50.95 2.46 

50.99 2.46 

58.04 1.60 

70.38 0.44 

50.08 2.40 

50.19 2.13 

50.37 2.49 

52.71 2.15 

71.70 0.37 

50.42 2.38 

50.88 2.08 

51.00 2.25 

51.21 2.78 

51.48 2.37 

52.83 2.04 

60.92 1.26 

49.49 1.82 

49.59 2.10 

49.61 2.36 

49.87 1.72 

50.10 2.19 

50.18 2.55 

50.34 2.26 

50.36 2.29 

50.39 1.98 

50.63 2.54 

50.81 2.56 

50.94 2.42 

51.07 2.43 

51.14 2.05 

51.26 2.50 

51.52 2.29 

51.64 2.35 

51.80 2.43 

54.08 2.04 

66.12 0.66 

70.12 0.38 

71.21 0.28 

71.54 0.38 

50.42 2.28 

50.76 2.36 

51.13 2.38 

15.78 

14.25 

15.66 

14.47 

15.35 

14.42 

15.70 

13.88 

15.50 

15.55 

15.64 

16.24 

13.78 

15.71 

15.81 

15.47 

15.03 

15.39 

17.96 

15.37 

15.50 

15.77 

15.27 

15.46 

16.09 

15.17 

15.56 

15.61 

15.86 

15.46 

15.51 

15.58 

15.54 

16.17 

15.86 

16.11 

15.75 

15.76 

15.74 

14.97 

13.62 

14.39 

13.96 

15.42 

15.56 

15.64 

9.92 

9.98 

10.11 

11.40 

10.67 

11.04 

8.09 

3.08 

10.29 

9.99 

9.77 

8.97 

3.31 

9.69 

9.05 

10.06 

11.25 

10.13 

7.68 

5.50 

8.85 

9.52 

10.26 

8.62 

10.16 

10.40 

10.31 

9.91 

9.02 

10.88 

9.36 

9.96 

10.42 

9.14 

10.05 

10.44 

10.47 

10.34 

8.71 

3.56 

3.05 

3.34 

3.26 

9.98 

10.10 

10.60 

0.17 

0.13 

0.32 

MnO 

0.20 

0.19 

0.26 

0.16 

0.20 

0.25 

0.23 

0.14 

0.20 

0.24 

0.21 

0.19 

0.19 

0.23 

0.22 

0.20 

0.26 

0.21 

0.19 

0.14 

0.23 

0.22 

0.25 

0.20 

0.23 

0.19 

0.21 

0.21 

0.24 

0.18 

0.25 

0.17 

0.23 

0.20 

0.25 

0.22 

0.20 

0.23 

0.23 

0.18 

0.15 

0.13 

0.17 

0.14 

0.11 

0.17 

3.03 

3.07 

0.16 

MgO 

5.12 

5.31 

4.50 

4.39 

4.35 

5.15 

2.71 

0.19 

4.25 

4.20 

4.19 

3.71 

0.24 

4.40 

5.14 

4.23 

4.26 

4.28 

3.67 

1.48 

5.92 

4.96 

4.17 

5.68 

4.43 

4.30 

4.35 

4.06 

5.33 

4.19 

4.29 

4.02 

4.28 

5.04 

4.22 

4.23 

4.10 

4.05 

3.08 

0.61 

0.24 

0.17 

0.22 

4.02 

4.14 

4.23 

6.19 4.46 0.60 96. 76 

5.88 4.53 0.71 97.64 

1.38 

Cao 

9.78 

9.25 

8.82 

7.91 

8.40 

7.82 

5.17 

0.77 

8.14 

8.32 

7.84 

7.66 

0.55 

8.26 

9.20 

7.87 

7.93 

8.26 

9.73 

3.13 

10.09 

9.18 

8.16 

9.64 

8.53 

7.89 

8.16 

8.05 

9.41 

7.62 

8.70 

8.36 

7.98 

9.14 

8.37 

8.33 

8.27 

7.85 

6.60 

1.48 

0.67 

0.61 

0.80 

8.06 

8.18 

8.48 

7.07 4.59 98.07 

4.32 

4.49 

4.70 

4.49 

4.47 

4.13 

5.03 

5.46 

4.73 

4.33 

4.39 

4.72 

4.84 

4.92 

4.44 

4.31 

4.61 

4.48 

4.70 

5.15 

3.97 

4.40 

4.41 

4.21 

4.50 

4.67 

3.89 

4.60 

4.24 

4.32 

4.50 

4.74 

4.61 

4.34 

4.55 

4.49 

4.88 

4.65 

5.03 

5.65 

5.37 

5.24 

5.13 

4.75 

4.70 

4.48 

1.61 

0.41 

0.47 

0.50 

0.47 

0.61 

0.91 

2.52 

0.49 

0.47 

0.49 

0.58 

2.41 

0.50 

0.52 

0.51 

0.49 

0.46 

0.31 

1.40 

0.35 

0.45 

0.52 

0.40 

0.45 

0.60 

0.49 

0.46 

0.36 

0.57 

0.39 

0.48 

0.56 

0.45 

0.54 

0.52 

0.50 

0.52 

0.73 

1.80 

2.23 

2.56 

2.35 

0.48 

0.47 

0.42 

Total 

95.75 

95.59 

96.83 

96.73 

97.32 

96.87 

97.48 

96.86 

96.08 

95.42 

95.39 

96.93 

97.39 

96.51 

97.34 

95.90 

97.82 

97.06 

99.11 

94.35 

96.22 

96.19 

95.01 

95.80 

96.68 

95.95 

95.57 

95.55 

96.83 

96.39 

96.37 

96.67 

97.12 

97.67 

97.60 

98.15 

98.16 

97.63 

96.24 

95.03 

95.83 

97.93 

97.81 

95.55 

96.39 

97.52 

I-xv



PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2/149 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/2a/5 

PC079/3/62 

PC079/3/62 

PC079/3/62 

PC079/3/62 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

2.57 

2.57 

2.57 

2.57 

51.14 2.42 

51.21 2.38 

51.23 3 

51.23 2.46 

51.37 2.31 

51.41 2.47 

51.42 2.52 

51.66 2.32 

51.66 2.39 

51.67 2.35 

51.69 2.33 

51.73 2.49 

51.76 2.39 

51.99 2.32 

52.01 2.16 

52.14 2.44 

52.17 2.29 

52.39 1.81 

52.41 2.42 

52.48 1.63 

52.58 2.29 

52.76 2.68 

52.87 2.33 

52.88 2.34 

54.01 2.38 

56.07 3.23 

70.80 0.37 

70.86 0.37 

70.93 0.47 

71.47 0.37 

71.89 0.28 

72.42 0.36 

72.44 0.41 

72.49 0.33 

72.97 0.41 

49.75 2.41 

49.90 2.46 

49.90 2.22 

49.91 2.30 

50.02 2.57 

50.25 2.27 

50.32 2.34 

50.48 2.47 

51.05 2.38 

51.70 2.01 

52.93 2.26 

68.03 0.44 

69.64 0.34 

70.36 0.36 

70.99 0.32 

50.47 2.30 

51.06 1.76 

52.42 1.77 

53.10 1.38 

15.49 

16.11 

14.47 

15.67 

15.76 

16.00 

15.80 

15.89 

15.69 

16.00 

15.67 

15.80 

15.63 

15.50 

17.65 

16.04 

17.14 

17.44 

16.23 

19.80 

15.63 

16.05 

16.64 

16.37 

18.05 

13.62 

14.05 

14.20 

13.93 

14.36 

14.40 

14.24 

14.13 

14.06 

14.14 

15.54 

15.32 

15.27 

15.20 

15.09 

15.31 

15.32 

15.47 

16.18 

15.23 

15.53 

13.67 

13.66 

14.17 

13.99 

14.33 

15.69 

19.08 

19.55 

10.30 

10.30 

14.4 

10.80 

9.88 

10.30 

10.40 

10.60 

10.60 

9.86 

10.30 

10.30 

9.85 

10.70 

9.38 

10.10 

10.60 

9.37 

10.40 

9.29 

10.00 

10.10 

9.26 

9.99 

10.60 

12.90 

2.98 

3.33 

3.19 

3.20 

3.34 

3.49 

3.27 

3.19 

3.37 

10.11 

10.10 

10.20 

9.49 

10.37 

9.86 

10.03 

10.39 

9.93 

8.61 

9.17 

3.13 

3.14 

3.14 

3.14 

10.70 

8.07 

7.02 

7.49 

0.13 

0.18 

0.23 

0.15 

0.14 

0.12 

0.12 

0.13 

0.13 

0.15 

0.10 

0.15 

0.12 

0.20 

0.13 

0.16 

0.20 

0.21 

0.18 

0.15 

0.15 

0.21 

0.20 

0.18 

0.22 

0.22 

0.18 

0.19 

0.16 

0.21 

0.25 

0.14 

0.15 

0.13 

0.16 

0.21 

0.25 

0.25 

0.16 

0.22 

0.22 

0.30 

0.22 

0.25 

0.18 

0.23 

0.14 

0.17 

0.18 

0.16 

0.15 

0.10 

0.12 

0.18 

4.17 

4.00 

4.16 

4.32 

4.25 

4.17 

3.97 

4.22 

4.40 

4.10 

4.32 

4.30 

4.23 

4.07 

2.40 

4.14 

4.68 

4.41 

4.30 

2.24 

4.47 

4.78 

3.91 

4.36 

2.26 

2.02 

0.18 

0.21 

0.23 

0.20 

0.25 

0.20 

0.26 

0.20 

0.18 

4.22 

4.22 

4.52 

4.60 

4.39 

4.11 

4.01 

4.11 

3.90 

4.21 

3.31 

0.23 

0.25 

0.27 

0.21 

5.07 

6.05 

2.33 

3.76 

7.47 

7.95 

8.75 

8.45 

7.96 

8.58 

8.59 

8.57 

8.74 

8.04 

8.68 

7.94 

7.98 

7.87 

8.03 

8.09 

8.45 

10.10 

8.40 

9.07 

8.50 

8.72 

8.60 

9.86 

7.75 

4.45 

0.82 

0.76 

0.72 

0.67 

0.62 

0.72 

0.72 

0.59 

0.77 

8.19 

8.45 

8.93 

8.71 

8.10 

8.30 

7.94 

8.03 

8.08 

7.85 

6.77 

0.71 

0.52 

0.74 

0.57 

8.34 

9.91 

9.73 

10.22 

4.61 

4.78 

4.05 

4.39 

4.62 

3.90 

4.10 

4.91 

4.35 

4.26 

4.60 

4.94 

4.80 

4.11 

4.58 

4.83 

4.85 

3.97 

5.59 

4.94 

4.45 

4.79 

3.98 

3.72 

5.77 

5.72 

5.31 

5.12 

6.22 

5.04 

5.98 

5.48 

4.81 

5.35 

4.64 

4.97 

4.42 

4.48 

4.41 

4.87 

4.58 

4.49 

4.61 

4.38 

4.78 

4.76 

5.08 

5.43 

4.98 

5.21 

4.09 

3.77 

4.42 

4.42 

0.39 

0.54 

0.51 

0.45 

0.51 

0.52 

0.50 

0.52 

0.48 

0.63 

0.51 

0.49 

0.61 

0.50 

0.66 

0.42 

0.44 

0.52 

0.63 

0.37 

0.44 

0.50 

0.55 

0.60 

0.55 

0.81 

2.46 

2.62 

2.34 

2.53 

2.58 

2.42 

2.68 

2.33 

2.47 

0.45 

0.53 

0.45 

0.45 

0.57 

0.54 

0.65 

0.53 

0.54 

0.71 

0.72 

2.44 

2.48 

2.68 

2.73 

0.60 

0.51 

0.47 

0.29 

96.14 

97.41 

100.8 

97.89 

96.80 

97.47 

97.44 

98.78 

98.41 

97.06 

98.21 

98.12 

97.37 

97.22 

97.00 

98.34 

100.80 

100.20 

100.60 

99.97 

98.55 

100.60 

98.34 

100.30 

101.60 

99.07 

97.15 

97.66 

98.19 

98.05 

99.59 

99.47 

98.87 

98.67 

99.11 

95.85 

95.65 

96.22 

95.23 

96.20 

95.44 

95.40 

96.31 

96.69 

95.28 

95.68 

93.87 

95.63 

96.88 

97.32 

96.03 

96.92 

97.36 

100.39 

I-xvi



PC079/3/62 

PC079/3/62 

PC079/3/62 

PC079/3/62 

PC079/3/62 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/96 

PC079/3/147 

PC079/3/147 

PC079/3/147 

PC079/3/147 

PC079/3/147 

PC079/3/147 

PC079/3/14 7 

PC079/3/147 

PC079/3/14 7 

PC079/3/14 7 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

2.57 

2.57 

2.57 

2.57 

2.57 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

2.91 

3.42 

3.42 

3.42 

3.42 

3.42 

3.42 

3.42 

3.42 

3.42 

3.42 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

53.11 2.23 14.57 10.20 

53.94 1.84 16.00 8.22 

54.26 2.24 14.87 9.96 

54.46 2.00 16.14 8.32 

60.04 0.41 14.90 8.11 

51.74 2.07 10.86 10.24 

52.03 1.90 15.83 9.39 

52.04 1.87 16.18 9.26 

52.15 1.85 15.98 9.19 

52.18 2.06 15.32 9.41 

52.19 1.93 15.36 9.27 

52.19 2.01 15.82 9.31 

52.23 1. 78 15.91 9.33

52.30 1.95 15. 73 9.41

52.37 1.99 15.51 9.36 

52.43 1.90 15.83 9.74 

52.49 1 .86 15.40 9.42 

52.50 1.91 16.03 9.59 

52.60 1.89 15.76 9.27 

52.60 1.99 15.59 9.39 

52.72 1.89 15.92 9.02 

52.75 1.69 17.46 7.97 

52.78 1.98 17.52 9.27 

52.97 1.81 

53.02 1.90 

53.13 1.73 

53.68 1.88 

54.95 1.74 

55.47 2.03 

55.70 1.72 

60.26 1.36 

51.22 2.37 

51.43 2.39 

51.64 2.45 

52.10 2.54 

62.98 1.28 

62.99 1.19 

63.46 1.19 

65.45 1.15 

65.83 1.28 

71.37 0.35 

50.35 2.02 

50.57 1.50 

50.92 1.78 

50.93 1.66 

51.00 1.90 

51.20 1.48 

51.29 1.46 

51.40 1.66 

51.40 2.88 

15.68 

15.66 

15.94 

14.92 

15.75 

17.17 

15.22 

15.34 

16.13 

15.98 

16.33 

15.76 

15.75 

15.93 

16.24 

16.12 

16.16 

14.36 

15.00 

15.46 

15.55 

15.63 

14.16 

15.74 

16.03 

15.93 

12.87 

9.38 

9.30 

9.39 

9.85 

8.32 

7.96 

7.31 

7.14 

10.50 

10.30 

10.90 

10.60 

4.97 

5.40 

5.07 

4.60 

4.04 

3.39 

9.82 

8.70 

8.82 

8.64 

9.49 

7.77 

7.86 

8.16 

12.60 

51.44 1.61 15.72 8.30 

51.54 1.59 16.29 8.77 

51.61 1.63 15.05 8.45 

0.20 

0.16 

0.12 

0.15 

0.22 

0.29 

0.16 

0.09 

0.09 

0.18 

0.24 

0.16 

0.17 

0.21 

0.12 

0.13 

0.20 

0.19 

0.20 

0.16 

0.12 

0.14 

0.15 

0.18 

0.21 

0.13 

0.13 

0.11 

0.22 

0.13 

0.17 

0.16 

0.15 

0.20 

0.13 

0.17 

0.23 

0.19 

0.12 

0.19 

0.09 

0.19 

0.20 

0.21 

0.14 

0.23 

0.16 

0.11 

0.21 

0.25 

0.15 

0.14 

0.19 

3.40 6.91 4.17 0.63 95.45 

3.49 7.11 4.49 

3.38 6.88 4.07 

3.71 7.39 4.54 

0.09 1.12 8.17 

8.83 12.19 3.47 

4.53 8.78 4.54 

4.70 8.79 4.32 

4.43 8.57 4.30 

4.73 8.46 4.57 

4.49 8.35 4.32 

4.65 8.91 4.66 

4.68 8.54 4.60 

4.56 8.73 4.38 

4.64 8.60 4.50 

4.55 8.68 4.38 

4.55 8.41 4.27 

4.73 8.82 4.40 

4.62 8.91 4.49 

4.65 8.53 4.70 

4.59 8.51 4.41 

0.77 96.02 

0.63 96.41 

0.78 97.49 

4.66 97.72 

0.35 100.04 

0.48 97.64 

0.44 97.69 

0.48 97.04 

0.55 97.46 

0.52 96.67 

0.54 98.25 

0.47 97.71 

0.49 97.76 

0.46 97.55 

0.44 98.08 

0.49 97.09 

0.47 98.64 

0.46 98.20 

0.09 97.70 

0.47 97.65 

4.01 

4.60 

4.56 

4.40 

4.58 

4.94 

3.91 

2.85 

3.71 

2.25 

8.83 4.73 0.48 98.06 

4.34 

4.34 

4.31 

4.22 

1.40 

1.78 

1.68 

1.17 

1.16 

0.17 

4.92 

5.78 

5.56 

5.34 

5.61 

5.44 

5.21 

5.03 

3.84 

5.21 

4.62 

5.38 

8.66 4.55 0.52 100.00 

8.77 

8.34 

8.55 

9.07 

7.23 

7.80 

6.91 

4.58 

8.45 

8.27 

8.75 

7.87 

3.12 

3.69 

3.53 

2.57 

2.04 

0.68 

8.96 

9.43 

9.78 

9.59 

9.33 

9.77 

9.79 

8.12 

7.35 

4.55 

4.42 

4.47 

3.90 

4.85 

5.26 

4.37 

4.87 

3.99 

4.12 

6.05 

3.93 

2.39 

4.15 

4.51 

4.08 

4.87 

4.02 

4.42 

4.05 

4.19 

4.01 

4.26 

3.83 

3.89 

4.29 

4.24 

0.42 

0.41 

0.47 

0.53 

0.82 

0.66 

0.61 

1.98 

0.49 

0.49 

0.51 

0.62 

2.69 

2.87 

2.95 

3.22 

1.35 

2.54 

0.40 

0.55 

0.54 

0.52 

0.63 

0.45 

0.38 

0.64 

0.69 

98.32 

97.66 

98.38 

98.90 

97.71 

99.42 

95.68 

97.95 

97.62 

97.47 

101.20 

97.80 

94.75 

98.23 

98.82 

98.48 

96.92 

96.97 

96.08 

96.24 

97.35 

96.46 

96.61 

95.84 

96.02 

95.44 

96.08 

8.71 4.03 0.58 95.75 

8.73 4.42 0.48 96.58 

9.33 4.09 0.49 96.22 

I-xvii



PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/44 

PC079/4/56 

PC079/4/56 

PC079/4/56 

PC079/4/56 

PC079/4/56 

PC079/4/56 

PC079/4/56 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/96 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/112 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

PC079/4/140 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

3.89 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.01 

4.41 

4.41 

4.41 

4.41 

4.41 

4.41 

4.41 

4.41 

4.41 

4.41 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.57 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

4.85 

51.65 1.42 16.54 8.19 0.13 

51.67 1.70 16.09 7.67 0.23 

51.87 1.62 15.23 8.91 0.19 

52.09 1.47 16.15 7.70 0.15 

52.14 1.56 15.63 8.35 0.17 

52.31 1.37 15.99 7.83 0.19 

52.86 2.39 13.91 10.00 0.22 

55.37 1.67 15.79 7.98 0.17 

61.47 0.67 14.78 7.32 0.29 

52.01 1.50 16.21 8.67 

53.38 2.01 

53.54 2.15 

53.75 2.14 

54.02 1.86 

54.20 1.84 

54.69 2.41 

50.79 2.11 

52.47 1.99 

53.65 2.42 

55.93 2.30 

56.10 2.19 

56.19 2.03 

56.77 2.20 

57.88 1.36 

58.37 2.35 

62.23 0.30 

46.77 2.21 

46.93 2.25 

47.43 2.21 

48.27 3.15 

50.73 2.37 

51.32 1.84 

51.44 1.72 

51.58 1.91 

52.04 1.78 

52.20 1.81 

53.59 2.30 

54.13 2.89 

59.88 1.30 

50.64 3.08 

50.84 3.13 

50.88 2.43 

50.92 3.10 

50.98 3.09 

51.01 3.14 

51.03 3.19 

51.12 2.97 

51.15 2.99 

51.19 2.99 

51.27 3.01 

51.33 3.08 

51.34 2.74 

14.43 

13.96 

14.59 

14.80 

15.48 

13.86 

14.20 

16.45 

14.41 

15.75 

15.63 

15.31 

16.00 

15.91 

13.99 

15.09 

17.52 

16.83 

17.58 

15.13 

13.66 

15.66 

13.99 

15.16 

15.01 

15.23 

14.67 

13.67 

14.63 

13.55 

13.40 

14.66 

13.29 

12.96 

13.68 

13.35 

13.41 

13.52 

13.82 

13.30 

12.87 

14.94 

9.21 

10.30 

10.30 

8.80 

9.51 

10.40 

10.70 

8.88 

10.60 

8.84 

8.70 

9.56 

8.66 

6.18 

9.68 

5.35 

9.44 

9.28 

9.20 

11.30 

11.50 

8.23 

9.32 

8.60 

10.50 

10.60 

10.80 

10.20 

7.62 

11.70 

11.60 

10.70 

11.40 

11.70 

12.30 

11.70 

11.90 

12.00 

11.40 

11.40 

11.80 

10.20 

0.22 

0.21 

0.26 

0.22 

0.22 

0.24 

0.20 

0.21 

0.16 

0.31 

0.21 

0.19 

0.23 

0.14 

0.23 

0.23 

0.17 

0.18 

0.16 

0.17 

0.23 

0.22 

0.11 

0.15 

0.15 

0.17 

0.22 

0.22 

0.26 

0.14 

0.23 

0.25 

0.16 

0.27 

0.25 

0.24 

0.20 

0.27 

0.31 

0.22 

0.25 

0.26 

0.20 

5.21 10.10 3.92 0.49 97.65 

5.08 9.71 3.70 0.52 96.37 

5.29 8.85 4.40 0.67 97.03 

5.06 9.67 3.96 0.45 96.70 

5.38 9.42 4.20 0.46 97.31 

5.01 9.30 4.11 0.60 96.71 

3.78 7.09 4.64 0.76 95.66 

3.08 6.47 4.86 1.09 96.48 

0.30 1.30 6.35 4.72 97.20 

5.68 10.50 3.63 0.34 98.72 

4.65 

3.99 

4.38 

4.35 

3.43 

3.48 

5.10 

4.80 

3.71 

3.00 

2.94 

4.00 

2.93 

2.49 

2.27 

0.06 

4.79 

6.49 

6.55 

4.12 

4.69 

5.97 

6.14 

5.50 

3.75 

3.65 

3.67 

3.57 

2.77 

4.32 

4.54 

4.28 

4.41 

4.37 

4.37 

4.36 

4.57 

4.43 

4.37 

4.31 

4.50 

3.92 

7.70 

6.85 

7.62 

7.66 

6.99 

6.58 

9.28 

8.95 

6.93 

6.17 

5.94 

6.78 

5.92 

4.78 

4.67 

0.87 

8.34 

9.26 

9.32 

8.25 

8.66 

8.95 

8.54 

9.09 

7.73 

7.65 

7.18 

7.05 

5.59 

7.18 

7.18 

8.09 

7.32 

7.49 

6.91 

7.24 

7.16 

7.21 

7.45 

6.98 

6.92 

7.56 

4.42 

4.50 

4.38 

4.51 

4.57 

4.42 

4.46 

4.55 

4.70 

4.79 

4.90 

4.76 

5.42 

4.79 

5.05 

7.84 

4.89 

4.33 

4.20 

4.96 

4.31 

3.89 

3.80 

3.91 

3.67 

4.02 

4.38 

4.63 

4.16 

4.54 

4.41 

4.77 

4.36 

4.31 

4.48 

4.80 

4.43 

4.46 

4.41 

4.38 

4.35 

4.63 

0.73 

0.69 

0.67 

0.54 

0.77 

0.78 

0.33 

0.48 

0.57 

0.90 

0.89 

0.82 

0.90 

2.08 

1.20 

5.15 

1.73 

0.80 

0.77 

1.00 

0.48 

0.79 

0.67 

0.84 

1.29 

1.23 

0.73 

0.81 

1.67 

0.71 

0.74 

0.46 

0.76 

0.67 

0.75 

0.72 

0.63 

0.58 

0.62 

0.65 

0.81 

0.62 

96.74 

96.25 

98.04 

96.76 

97.03 

96.80 

97.15 

98.73 

97.30 

97.89 

97.48 

99.68 

98.94 

95.70 

97.81 

97.06 

95.87 

96.33 

97.43 

96.41 

96.58 

96.76 

95.77 

96.74 

95.93 

96.61 

97.53 

97.24 

97.76 

95.97 

96.09 

96.43 

95.83 

95.83 

96.85 

96.61 

96.45 

96.68 

96.49 

95.54 

95.88 

96.14 

I-xviii 



PC079/4/140 4.85 51.38 2.97 13.05 11.40 0.24 4.41 7.19 4.53 0.69 95.86 

PC079/4/140 4.85 51.48 2.99 13.68 11.50 0.22 4.40 7.13 4.48 0.57 96.47 

PC079/4/140 4.85 51.49 3.08 13.44 11.60 0.23 4.41 7.23 4.49 0.64 96.61 

PC079/4/140 4.85 51.55 3.01 13.78 11.60 0.26 4.44 7.37 4.43 0.62 97.02

PC079/4/140 4.85 51.59 2.64 14.25 10.90 0.23 4.01 8.12 4.53 0.58 96.87 

PC079/4/140 4.85 51.63 3.11 13.59 11.40 0.24 4.42 7.56 4.56 0.71 97.19 

PC079/4/140 4.85 51.73 3.22 12.99 12.90 0.26 3.49 7.37 4.65 0.76 97.34 

PC079/4/140 4.85 51.79 3.03 13.46 11.60 0.19 4.34 7.27 4.45 0.70 96.84 

PC079/4/140 4.85 51.82 2.93 14.86 10.70 0.22 3.64 7.91 4.67 0.61 97.36 

PC079/4/140 4.85 51.86 3.02 14.01 11.50 0.24 4.19 7.40 4.16 0.58 96.92 

PC079/4/140 4.85 52.15 3.10 14.11 11.80 0.22 4.32 7.17 4.53 0.61 97.98 

PC079/4/140 4.85 52.48 1.99 17.83 7.70 0.17 2.76 8.04 5.06 0.45 96.48 

PC079/4/140 4.85 53.85 1.95 14.30 9.44 0.22 4.50 7.50 4.40 0.68 96.84 

PC079/4/140 4.85 54.12 0.64 24.03 2.55 0.10 0.82 8.86 6.03 0.23 97.38 

PC079/4/140 4.85 54.27 0.52 24.49 2.65 0.00 0.81 9.20 5.83 0.19 97.96 

PC079/4/140 4.85 55.08 2.36 14.21 10.40 0.21 2.93 6.03 4.25 0.97 96.40 

PC079/4/140 4.85 55.28 2.41 14.24 10.50 0.18 2.88 5.97 4.22 0.97 96.67 

PC079/5/52 5.47 50.21 1.84 14.41 9.21 0.21 5.05 9.44 4.50 0.35 95.22 

PC079/5/52 5.47 50.24 1.49 15.30 8.80 0.22 5.79 10.36 4.07 0.38 96.65 

PC079/5/52 5.47 50.47 1.70 15.32 8.85 0.23 5.37 9.82 4.23 0.41 96.40 

PC079/5/52 5.47 50.55 1.69 15.27 9.02 0.22 5.65 10.05 3.99 0.37 96.81 

PC079/5/52 5.47 50.59 2.07 14.93 10.55 0.23 4.40 8.49 4.61 0.46 96.33 

PC079/5/52 5.47 50.84 2.12 14.91 10.46 0.27 4.45 8.43 4.64 0.40 96.52 

PC079/5/52 5.47 51.24 1.89 14.76 10.31 0.20 4.75 8.57 4.48 0.42 96.62 

PC079/5/52 5.47 51.25 1.82 14.36 9.48 0.16 5.40 9.08 4.30 0.47 96.32 

PC079/5/52 5.47 51.43 1.65 14.54 9.63 0.20 5.20 9.31 4.13 0.43 96.52 

PC079/5/52 5.47 51.52 1.75 15.07 8.97 0.20 5.44 9.77 4.24 0.35 97.31 

PC079/5/52 5.47 51.74 1.90 14.67 10.11 0.27 4.59 8.43 4.38 0.40 96.49 

PC079/5/52 5.47 59.83 0.60 15.14 6.51 0.24 0.34 1.28 6.92 5.22 96.08 

PC079/5/84 5.79 50.91 1.60 15.12 8.96 0.23 5.87 10.00 3.85 0.31 96.85 

PC079/5/84 5.79 52.30 1.94 15.16 8.98 0.23 4.70 8.58 4.33 0.57 96.79 

PC079/5/84 5.79 56.59 1.72 15.24 8.42 0.15 3.11 5.94 5.35 1.06 97.58 

PC079/5/108 6.03 52.03 1.75 16.27 8.82 0.19 4.80 9.06 4.22 0.52 97.66 

PC079/6/12 6.57 46.97 2.93 16.20 10.20 0.26 3.71 8.41 5.06 2.37 96.11 

PC079/6/12 6.57 50.50 1.79 15.53 8.81 0.21 4.52 9.26 4.42 0.44 95.48 

PC079/6/12 6.57 50.68 1.83 16.01 8.66 0.20 4.82 9.12 4.33 0.39 96.04 

PC079/6/12 6.57 60.16 0.57 14.58 6.85 0.32 0.10 1.15 8.40 4.04 96.17 

PC079/6/12 6.57 63.11 0.38 14.23 7.44 0.30 0.00 0.93 6.85 4.80 98.04 

PC079/6/36 6.81 50.05 1.94 15.73 8.92 0.19 4.68 9.09 4.34 0.43 95.37 

PC079/6/36 6.81 50.33 1.85 15.77 8.99 0.23 4.85 8.48 4.34 0.52 95.36 

PC079/6/36 6.81 51.32 1.85 16.11 8.69 0.27 4.59 9.01 4.57 0.49 96.90 

PC079/6/36 6.81 60.31 0.69 14.53 7.34 0.29 0.28 1.18 6.21 4.78 95.61 

PC079//6/128 7.73 49.78 2.46 15.23 10.93 0.27 3.35 7.49 5.39 1.74 96.64 

PC079//6/128 7.73 51.58 1.74 16.17 8.17 0.14 5.03 9.05 4.39 0.48 96.75 

Core section depth Si02 Ti02 Al203 Fe Or MnO MgO CaO Na20 K20 Total 

(mbsf) 
KC081/1/4 0.21 49.70 2.55 14.97 10.60 0.19 4.17 8.31 4.48 0.52 95.49 

KC081/1/4 0.21 49.75 2.31 15.05 9.77 0.21 4.74 8.97 4.71 0.49 96.00 

KC081/1/4 0.21 49.82 2.36 15.59 9.85 0.17 4.56 8.68 4.48 0.48 95.99 

I-xix
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KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081/1/102 

KC081 /1/102 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

1.19 

49.84 2.24 15.41 

49.94 1.90 15.74 

50.05 2.59 14.60 

50.08 2.55 15.61 

50.12 2.49 15.51 

50.15 2.33 15.61 

50.41 2.24 15.55 

50.43 2.25 15.63 

50.45 2.56 15.67 

50.46 2.29 15.19 

50.47 2.36 15.16 

50.49 2.47 15.82 

50.61 2.63 15.63 

50.62 2.58 15.16 

50.66 2.68 16.07 

50.83 2.52 15.40 

50.93 2.50 15.64 

51.00 2.49 15.17 

51.03 2.49 15.61 

51.45 2.72 15.98 

51.57 2.34 16.15 

51.79 2.56 15.14 

66.92 0.64 14.49 

68.27 0.70 14.92 

70.09 0.45 13.97 

70.82 0.30 13.97 

70.95 0.38 13.95 

71.19 0.43 14.01 

71.54 0.30 13.92 

71.60 0.37 13.95 

48.83 1.96 15.69 

49.04 2.06 15.69 

49.14 2.02 15.26 

49.29 1.95 15.14 

10.12 

8.96 

11.33 

10.26 

10.34 

10.21 

10.08 

9.23 

11.28 

9.67 

10.19 

9.83 

10.23 

10.56 

10.42 

10.35 

9.99 

10.75 

10.35 

11.03 

10.18 

10.26 

3.27 

3.71 

3.18 

3.46 

3.39 

3.27 

3.38 

3.34 

10.69 

10.00 

10.10 

9.80 

49.37 1.91 15.78 10.56 

49.69 2.79 14.38 

49.78 1.98 15.96 

49.80 2.05 15.65 

68.67 0.66 15.42 

47.91 2.29 16.50 

48.36 1.69 16.12 

48.50 2.73 13.34 

49.70 1.61 15.97 

51.25 1.99 14.81 

51.73 2.02 15.53 

52.38 1.92 14.62 

52.60 1.60 15.08 

53.03 1.52 15.33 

53.71 2.51 13.26 

54.28 1.97 15.61 

54.63 1.29 13.93 

55.30 1.23 14.69 

55.64 1.47 15.04 

55.82 1.53 14.41 
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10.64 

4.07 

8.68 
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7.98 

9.04 
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8.89 
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9.25 
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0.16 

0.18 
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0.19 
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0.14 

0.11 

0.13 

0.11 
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0.12 

0.11 
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0.12 

0.11 
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0.05 

0.09 

0.12 
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0.09 

0.23 
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4.09 

4.76 

5.11 

4.17 

4.34 
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4.74 

3.16 

3.15 

3.21 

8.73 
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7.79 

9.02 

8.12 

8.56 

9.12 

8.53 

8.47 

7.76 

8.18 

8.09 

8.26 

8.50 

7.73 

8.05 

8.30 

8.12 
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1.27 

0.63 

0.69 

0.59 

0.57 

0.73 

0.67 
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0.56 
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0.51 

0.58 

0.52 

0.48 

0.52 

0.54 
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0.39 

0.56 
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0.53 

0.55 
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0.55 
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2.63 
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96.92 
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97.73 

97.17 

9.24 4.38 0.99 97.65 
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KC081/1/142 

KC081/1/142 

KC081/1/142 

KC081/1/142 

KC081/1/142 

KC081/1/142 

KC081/1/142 

KC081/2/32 

KC081/2/32 

KC081/2/32 

KC081/2/32 

KC081/2/32 

KC081/2/32 

KC081/2/32 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

KC081/2/96 

Core section 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

1.19 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.59 

1.99 

1.99 

1.99 

1.99 

1.99 

1.99 

1.99 

2.63 

2.63 

2.63 

2.63 

2.63 

2.63 

2.63 

2.63 

2.63 

depth 
(mbsf) 
2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

60.10 1.52 

50.99 0.89 

51.07 2.11 

51.11 2.06 

51.27 2.19 

51.39 2.06 

51.82 1.96 

51.93 1.95 

52.06 2.00 

52.08 2.09 

52.15 2.16 

52.23 2.12 

52.33 2.16 

52.56 2.28 

53.45 1.84 

56.21 1.92 

45.15 3.31 

45.86 3.40 

47.50 1.87 

50.21 1.72 

51.49 2.12 

51.56 1.99 

57.44 1.91 

50.95 1.43 

51.76 1.61 

51.94 1.72 

52.50 1.66 

52.62 1.86 

52.90 1.67 

52.98 1.79 

53.67 1.82 

54.32 2.00 

48.55 1.75 

49.59 2.06 

49.85 2.58 

50.21 2.98 

51.67 2.62 

51.68 1.95 

51.78 1.91 

51.78 2.49 

52.14 2.60 

52.30 1.53 

52.37 1.50 

52.53 1.53 

52.72 1.58 

52.75 1.76 

52.76 1.80 

52.94 1.70 

14.37 

15.37 

15.82 

15.55 

15.96 

15.84 

16.05 

15.62 

15.82 

15.64 

16.01 

15.99 

15.71 

16.03 

17.90 

14.05 

16.43 

16.14 

16.74 

16.37 

14.84 

14.98 

14.86 

16.78 

16.10 

16.11 

16.60 

15.24 

16.59 

15.96 

15.41 

14.77 

16.06 

14.27 

14.77 

14.26 

14.32 

14.68 

14.61 

13.68 

14.47 

15.83 

16.41 

16.25 

16.18 

15.12 

18.49 

15.35 

7.99 

8.10 

9.25 

9.40 

8.94 

9.46 

9.62 

9.42 

9.43 

9.29 

10.62 

9.71 

9.54 

10.70 

7.78 

9.95 

10.45 

10.73 

11.02 

9.08 

10.28 

10.06 

10.12 

7.73 

8.24 

8.54 

8.41 

9.81 

8.82 

8.46 

8.41 

9.74 

8.12 

9.73 

10.15 

11.33 

10.80 

9.36 

9.26 

10.10 

10.04 

7.67 

8.02 

7.72 

7.94 

8.54 

8.97 

8.50 

52.95 1.73 15.72 8.30 

53.02 1.64 15.97 7.59 

0.19 

0.19 

0.18 

0.22 

0.21 

0.19 

0.23 

0.19 

0.14 

0.17 

0.17 

0.24 

0.21 

0.18 

0.13 

0.25 

0.14 

0.20 

0.13 

0.11 

0.13 

0.15 

0.15 

0.14 

0.21 

0.14 

0.19 

0.19 

0.21 

0.17 

0.13 

0.20 

MnO 

0.21 

0.19 

0.24 

0.29 

0.20 

0.20 

0.22 

0.26 

0.19 

0.18 

0.20 

0.13 

0.21 

0.24 

0.16 

0.21 

0.21 

0.21 

1.77 

6.72 

4.35 

4.57 

4.47 

4.38 

4.59 

4.45 

4.73 

4.59 

4.26 

4.53 

4.56 

5.01 

3.59 

3.21 

4.59 

4.74 

5.73 

5.36 

4.58 

4.66 

3.05 

4.89 

5.09 

4.99 

5.33 

5.60 

4.52 

5.38 

4.95 

4.10 

MgO 

6.29 

8.42 

4.65 

4.08 

4.26 

5.32 

5.36 

4.39 

4.39 

4.20 

4.32 

4.21 

4.02 

4.24 

3.93 

4.49 

4.72 

4.06 

4.35 

11.19 

8.62 

8.48 

8.50 

8.50 

8.56 

8.65 

8.37 

8.69 

8.78 

8.34 

8.37 

9.07 

9.13 

6.25 

9.97 

10.04 

9.32 

9.45 

8.58 

8.56 

5.72 

10.14 

9.52 

9.30 

9.67 

9.04 

9.24 

8.86 

8.17 

7.09 

CaO 

10.56 

10.21 

8.50 

7.56 

7.56 

9.31 

9.47 

8.24 

7.66 

8.15 

8.29 

8.07 

7.89 

7.68 

9.85 

7.89 

7.76 

7.70 

4.32 

3.12 

4.52 

4.52 

4.38 

4.62 

4.59 

4.56 

4.68 

4.70 

4.59 

4.45 

4.30 

4.46 

4.69 

4.62 

4.82 

5.12 

4.18 

3.93 

4.16 

3.99 

4.52 

3.82 

4.17 

4.19 

4.16 

4.25 

4.28 

4.40 

4.74 

4.51 

4.06 

3.32 

4.65 

4.77 

4.61 

4.11 

4.08 

4.36 

4.82 

4.90 

4.72 

4.49 

4.77 

4.42 

4.82 

4.55 

1.73 

0.65 

0.50 

0.44 

0.46 

0.50 

0.43 

0.41 

0.38 

0.50 

0.49 

0.47 

0.48 

0.53 

0.35 

1.22 

1.83 

1.79 

0.89 

0.30 

0.56 

0.54 

1.02 

0.36 

0.55 

0.48 

0.50 

0.57 

0.61 

0.67 

0.69 

0.76 

0.31 

0.55 

0.57 

0.63 

0.64 

0.56 

0.49 

0.59 

0.77 

0.75 

0.62 

0.59 

0.76 

96.34 

97.22 

96.42 

96.35 

96.38 

96.94 

97.85 

97.18 

97.61 

97.75 

99.23 

98.08 

97.66 

100.82 

98.86 

97.71 

96.69 

98.02 

97.38 

96.53 

96.74 

96.49 

98.79 

96.24 

97.25 

97.41 

99.02 

99.18 

98.84 

98.67 

97.99 

97.49 

Total 

95.91 

98.34 

95.96 

96.11 

96.68 

97.17 

97.18 

95.89 

97.08 

95.51 

96.45 

95.52 

96.07 

0.70 95.45 

0.32 101.10 

0.76 96.39 

4.42 0.61 96.42 

4.71 0.79 95.69 
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GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/98 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

GC114/3/112 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

2.98 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

3.12 

53.06 1.41 

53.06 1.67 

53.16 2.60 

53.16 1.63 

53.21 1.72 

53.28 1.61 

53.33 2.00 

53.35 1.77 

53.37 1.87 

53.61 1.54 

53.68 1.54 

53.71 1.55 

53.73 1.57 

53.80 1.53 

53.81 1.67 

53.85 1.49 

53.92 2.16 

54.02 1.59 

54.08 1.41 

54.26 1.53 

54.43 1.55 

54.65 1.58 

54.74 1.44 

54.83 2.39 

55.30 1.59 

57.10 2.49 

57.38 2.46 

69.44 0.37 

50.83 2.09 

51.97 2.93 

52.21 1.78 

52.47 2.61 

52.65 1.61 

52.80 2.45 

52.84 3.04 

52.84 3.17 

53.17 2.11 

53.30 1.54 

53.41 1.53 

53.45 1.73 

53.53 1.18 

53.58 2.92 

53.67 1.53 

53.84 1.54 

53.95 1.63 

54.73 1.58 

55.11 1.48 

55.46 1.64 

55.87 1.36 

55.95 2.53 

16.31 

15.62 

14.10 

16.12 

15.63 

15.65 

17.54 

14.94 

15.46 

16.55 

16.07 

15.74 

16.19 

16.11 

16.43 

16.24 

14.59 

15.71 

16.28 

16.15 

16.28 

16.47 

16.49 

14.06 

16.54 

13.62 

13.77 

13.68 

14.38 

13.21 

15.34 

14.31 

15.57 

15.19 

13.52 

13.38 

15.07 

16.19 

16.15 

15.78 

19.23 

13.06 

16.16 

16.18 

16.35 

15.88 

15.93 

16.34 

18.17 

13.59 

7.44 

8.21 

9.97 

8.41 

8.00 

7.95 

6.74 

8.96 

8.50 

7.39 

7.61 

7.57 

8.08 

7.18 

7.60 

7.78 

9.16 

7.92 

7.09 

7.92 

7.79 

7.45 

6.84 

9.56 

7.12 

9.99 

9.58 

3.09 

10.10 

12.30 

8.44 

10.50 

7.70 

10.20 

11.50 

11.30 

9.58 

8.06 

7.86 

8.05 

5.58 

11.40 

7.84 

7.90 

7.67 

7.65 

6.85 

7.24 

5.92 

10.20 

0.20 

0.20 

0.23 

0.20 

0.15 

0.19 

0.15 

0.22 

0.18 

0.16 

0.13 

0.18 

0.19 

0.16 

0.18 

0.20 

0.16 

0.20 

0.19 

0.13 

0.18 

0.15 

0.14 

0.19 

0.13 

0.25 

0.20 

0.14 

0.19 

0.23 

0.16 

0.21 

0.20 

0.15 

0.26 

0.25 

0.21 

0.20 

0.15 

0.17 

0.13 

0.22 

0.17 

0.20 

0.14 

0.14 

0.15 

0.12 

0.15 

0.21 

3.91 

4.42 

3.18 

4.40 

3.95 

4.43 

2.17 

4.32 

4.66 

3.99 

4.26 

3.90 

4.16 

3.75 

4.03 

4.06 

3.68 

4.14 

3.89 

3.94 

3.79 

3.90 

3.60 

3.08 

3.64 

2.44 

2.37 

0.18 

5.99 

3.57 

4.80 

3.67 

4.21 

4.00 

3.37 

3.43 

4.54 

4.21 

4.11 

4.39 

3.02 

3.33 

4.27 

4.23 

4.01 

3.80 

3.81 

3.72 

2.68 

2.82 

7.66 

8.07 

7.14 

7.88 

7.45 

7.99 

7.65 

7.75 

7.66 

7.63 

7.81 

7.76 

7.77 

7.27 

7.78 

7.57 

6.57 

7.43 

7.58 

7.34 

7.50 

7.49 

7.04 

6.00 

7.26 

5.27 

5.15 

0.54 

9.60 

7.47 

7.80 

7.21 

7.83 

7.42 

6.88 

7.07 

8.63 

8.03 

7.95 

7.65 

8.62 

6.59 

8.08 

7.56 

7.55 

6.85 

7.19 

7.06 

7.90 

5.75 

4.'66 

4.59 

4.51 

4.71 

4.63 

4.53 

5.60 

4.54 

4.70 

4.51 

4.56 

4.54 

4.74 

4.69 

4.62 

4.72 

4.64 

4.43 

4.79 

4.60 

4.79 

4.56 

4.97 

4.78 

4.69 

4.66 

4.54 

5.30 

:3.75 

4.44 

4.56 

4.54 

4.61 

4.68 

4.79 

4.51 

4.34 

4.62 

4.44 

4.43 

4.86 

4.34 

4.48 

4.60 

4.67 

4.76 

4.69 

4.69 

5.50 

4.39 

0.67 

0.70 

0.73 

0.64 

0.71 

0.72 

0.51 

0.70 

0.65 

0.67 

0.67 

0.63 

0.57 

0.84 

0.72 

0.68 

0.88 

0.69 

0.68 

0.68 

0.71 

0.72 

0.77 

1.20 

0.77 

1.22 

1.26 

2.60 

0.71 

0.62 

0.60 

0.81 

0.62 

0.57 

0.84 

0.81 

0.59 

0.65 

0.67 

0.68 

0.38 

0.78 

0.62 

0.70 

0.82 

0.79 

0.83 

0.77 

0.62 

0.97 

95.32 

96.54 

95.62 

97.15 

95.45 

96.35 

95.69 

96.55 

97.05 

96.05 

96.33 

95.58 

97.00 

95.33 

96.84 

96.59 

95.76 

96.13 

95.99 

96.55 

97.02 

96.97 

96.03 

96.09 

97.04 

97.04 

96.71 

95.34 

97.68 

96.77 

95.69 

96.31 

95.00 

97.49 

97.08 

96.71 

98.24 

96.80 

96.27 

96.33 

96.53 

96.25 

96.82 

96.75 

96.79 

96.18 

96.04 

97.04 

98.17 

96.38 
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II. Appendix II - Trace element compositions

Core and Ni Rb Sr y Zr Nb Ba Ce 
sample depth 

(mbsf) 
PC108 63 121 9 60 963 170 38 231 

PC108 60 121 9 60 959 169 37 229 

PC108 71 118 9 60 949 165 38 230 

PC108 95 143 10 63 977 173 42 242 

PC108 66 118 10 61 958 167 40 233 

PC108 64 116 9 60 937 162 38 225 

PC108 68 116 9 59 932 161 38 222 

PC108 65 116 9 59 915 158 37 219 

PC108 67 115 9 60 945 162 38 228 

PC108 64 117 9 61 949 162 37 225 

PC108 76 119 14 60 951 165 41 228 

PC108 97 117 10 60 930 162 39 227 

PC108 67 116 10 59 926 160 39 224 

PC108 64 116 10 60 947 164 39 226 

PC108 63 116 10 60 960 165 62 222 

PC108 74 123 10 61 974 171 39 228 

PC108 61 115 9 61 959 167 39 236 

PC111 61 113 9 61 940 163 38 229 

PC111 77 125 9 60 951 167 37 233 

PC111 64 114 9 59 920 158 37 223 

PC111 64 112 9 60 945 162 37 228 

PC111 137 119 11 60 945 165 42 227 

PC111 77 122 9 57 899 161 38 222 

PC111 71 121 9 61 954 167 39 233 

PC111 71 114 9 59 920 158 37 221 

PC111 307 111 16 61 944 160 47 231 

PC111 70 113 9 59 920 157 37 219 

PC029-3.42 489 2 389 21 134 5 67 22 

PC029-3.42 430 4 316 22 150 5 68 23 

PC029-3.42 455 3 347 21 134 5 65 22 

PC029-3.42 450 3 323 24 155 5 66 24 

PC029-3.42* 501 6 565 23 170 6 122 55 

PC029-3.42* 480 5 589 21 153 5 116 51 

PC029-3.42 366 14 193 17 94 2 146 21 

PC029-3.42** 347 17 208 16 98 2 177 22 

PC029-3.42** 357 16 204 17 100 2 162 23 

PC029-3.42 424 3 330 22 142 5 62 22 

PC029-3.64*** 415 7 347 21 160 5 97 26 

PC029-3.64*** 426 3 392 16 128 4 60 19 

PC029-3. 64 **** 392 4 319 21 154 5 74 24 

PC029-3.64**** 361 2 465 12 104 3 59 16 

PC029-3.64**** 356 2 537 7 59 2 54 10 

PC029-3.64 410 2 453 12 88 3 50 14 

PC029-3.64 394 4 342 20 153 5 76 24 

PC029-3.64 372 4 356 20 146 4 79 24 
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PC029-3.64 410 3 340 19 133 4 66 22 

PC079-1.80b 389 4 312 28 186 6 65 28 

PC079-1 .80b 375 4 308 28 185 6 64 27 

PC079-1 .80b 364 4 313 30 200 6 79 29 

PC079-1.80b 268 4 480 11 82 3 67 13 

PC079-1.80b* 432 4 325 30 203 7 76 30 

PC079-1.80b* 377 3 307 29 187 6 67 28 

PC079-1.80b 268 4 480 11 82 3 67 13 

PC079-1.80b 356 4 312 30 193 6 70 30 

PC079-1.80b 374 4 313 30 195 6 68 30 

PC079-1.80b 361 4 296 34 227 7 73 33 

PC079-1.80b 354 4 318 29 190 7 70 28 

PC079-1.80b 388 4 326 29 196 6 73 31 

PC079-1.80b 408 5 357 32 214 7 84 33 

PC079-1.80b 370 4 312 30 197 6 70 30 

PC079-1.80b 388 4 312 30 195 6 75 28 

PC079-1.80b 414 4 356 18 133 4 90 18 

PC079-1.80b 380 6 275 32 215 7 77 32 

PC079-1 .80b 426 3 327 24 166 5 54 23 

PC079-1.80b 383 4 354 29 192 6 70 28 

PC079-1.80r 42 28 15 64 849 24 194 73 

PC079-1.80r 42 27 15 64 850 24 191 73 

PC079-1.80r 65 44 43 72 883 27 263 95 

PC079-1.80r 89 48 25 68 980 29 247 91 

PC079-3.42 325 18 215 19 149 4 155 28 

PC079-3.42 369 12 339 11 90 3 124 19 

KC081-0.21b 453 3 286 23 149 4 47 21 

KC081-0.21b 338 4 284 31 202 7 67 29 

KC081-0.21b 329 4 295 27 181 6 66 27 

KC081-0.21b 321 4 294 27 184 6 66 27 

KC081-0.21b 345 5 293 29 195 6 72 28 

KC081-0.21b 340 3 357 25 167 5 62 25 

KC081-0.21b 340 3 357 25 167 5 62 25 

KC081-0.21 b 332 6 279 33 225 8 77 34 

KC081-0.21 b 350 5 297 30 197 7 76 31 

KC081-0.21 b 361 5 263 34 223 7 74 32 

KC081-0.21b* 340 4 313 29 191 6 69 28 

KC081-0.21 b* 351 4 311 29 188 6 67 28 

KC081-0.21b* 353 4 310 29 188 6 67 28 

KC081-0.21b 340 3 295 28 184 6 62 27 

KC081-0.21r 47 32 34 57 803 25 285 73 

KC081-0.21r 71 32 126 54 758 23 194 70 

KC081-0.21r 36 31 17 65 904 27 201 81 

KC081-2.46 393 5 302 24 200 6 83 29 

KC081-2.46 374 3 457 14 119 4 61 18 

KC081-2.46 384 4 342 21 154 5 73 24 

KC081-2.46 384 4 338 20 153 5 72 24 

KC081-2.46 449 2 250 23 131 3 37 16 

KC081-2.46 404 6 337 20 148 5 85 24 
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III. Appendix III- Long axis measurements of sediment drift 
glass shards (1,1m} 
SED06 SED06 SED07 E5-24 PC103 GC105 PC106 PC108 PC110 PC111 PC113 
Lower Upper 

45 55 45 50 55 50 35 50 45 45 35 

50 55 50 50 60 55 50 50 50 50 35 
50 55 55 50 70 60 50 50 50 55 45 
50 60 60 55 70 60 50 50 55 55 45 
55 60 60 60 75 60 55 55 55 60 45 
65 60 60 60 75 70 55 55 55 60 50 
65 60 70 60 80 70 55 55 60 60 50 
65 60 70 60 80 70 55 60 60 60 50 
65 60 70 60 80 70 60 60 60 60 50 
65 65 70 60 80 75 60 60 65 60 50 
70 65 75 60 80 80 60 60 65 60 50 
70 65 75 60 80 80 60 65 65 65 50 
70 70 75 60 80 80 60 65 65 70 50 
70 70 80 65 80 85 65 65 70 70 55 
70 70 80 65 80 90 65 65 70 70 55 
70 70 80 65 85 90 65 65 70 70 55 
70 70 80 70 85 90 70 70 70 70 55 
70 70 80 70 85 90 70 70 70 70 60 
70 70 80 70 85 90 70 70 70 70 60 
70 70 80 70 85 90 70 70 70 70 60 
75 70 80 70 90 95 70 70 70 75 60 
75 70 80 75 90 100 70 70 70 75 60 
75 70 80 75 90 100 70 70 75 80 60 
75 70 80 75 90 100 70 70 75 80 65 
80 70 80 75 90 100 75 70 75 80 65 
80 80 85 75 90 100 75 75 75 80 65 
80 80 85 75 90 100 75 75 75 80 65 
80 80 85 75 90 100 75 80 75 80 70 
80 80 85 75 95 100 80 80 75 80 70 
80 80 85 75 95 100 80 80 80 80 70 
85 80 85 80 95 100 80 80 80 85 70 
90 80 85 80 95 100 80 80 80 85 70 
90 80 85 80 100 100 80 80 80 85 70 
90 80 90 80 100 105 90 80 80 85 70 
95 80 90 80 100 105 90 85 80 85 75 
95 85 90 80 100 105 90 85 80 90 75 
95 85 90 80 100 110 90 85 80 90 75 
95 85 90 80 100 110 90 90 80 90 75 
95 85 95 80 100 110 90 90 85 90 75 
100 85 100 80 100 110 95 90 85 90 75 
100 85 100 80 110 110 95 90 85 90 80 
100 90 100 80 110 110 100 95 85 90 80 
100 90 100 80 110 110 100 95 85 90 80 
100 90 100 80 110 115 100 100 85 95 80 
100 90 100 80 110 120 100 100 90 95 80 
100 95 100 85 110 120 100 100 90 95 80 
100 100 105 85 115 120 100 100 90 95 80 
105 100 105 85 115 120 100 100 90 95 80 
105 100 105 85 115 120 105 100 90 100 80 

III-i 



105 100 105 90 120 120 105 105 95 100 80 

110 105 110 90 120 125 105 110 95 100 85 

110 105 110 90 120 125 110 110 95 105 85 
110 105 110 90 120 125 115 110 100 110 85 
110 110 110 90 120 130 115 115 100 110 85 
110 110 110 95 120 130 120 115 100 110 85 
115 110 110 95 120 130 120 115 100 110 85 
115 110 110 95 120 130 120 115 100 110 90 
115 110 110 95 120 130 120 120 100 110 90 
120 110 115 95 120 130 120 120 100 110 90 
120 110 115 100 120 135 120 120 100 115 90 
120 110 115 100 120 140 120 120 100 115 90 
120 110 115 100 120 140 120 120 100 120 90 
120 110 115 100 125 140 125 120 105 120 95 
120 115 120 100 130 140 125 120 110 120 100 
120 115 120 100 130 150 125 125 110 120 100 
120 120 120 100 130 150 125 125 110 125 100 
120 120 120 100 130 150 130 125 110 125 100 
120 125 120 105 130 150 130 125 110 125 105 
120 130 120 110 130 150 130 130 115 130 105 
125 130 125 110 130 150 135 130 120 130 110 
130 130 125 110 130 150 135 130 120 130 110 
130 130 130 110 130 155 135 130 120 130 110 
130 130 130 115 130 155 140 135 125 130 110 
130 130 130 115 135 155 140 140 125 130 110 
130 130 130 120 135 160 140 140 125 130 110 
130 135 130 120 135 160 140 140 130 130 110 
130 140 135 120 140 160 140 140 130 130 115 
130 140 135 120 140 160 150 140 130 135 115 
130 140 140 130 140 160 155 145 130 135 115 
140 145 140 130 140 160 155 150 140 140 120 
140 145 140 130 145 160 155 150 140 150 120 
150 150 140 130 150 160 160 150 140 150 120 
150 150 145 130 150 160 160 155 140 150 120 
160 150 150 135 160 170 160 155 145 160 120 
170 150 150 135 170 170 170 160 155 160 125 
170 160 150 135 170 180 170 160 155 160 130 
170 160 150 140 175 180 170 165 160 160 130 
180 165 160 140 175 190 175 165 160 165 130 
180 170 160 140 180 190 175 170 170 170 145 
185 170 170 140 185 190 175 180 170 170 150 
185 180 170 140 185 200 180 180 180 175 150 
195 185 175 145 185 200 180 190 185 180 150 
195 190 180 150 190 200 190 190 190 185 150 
200 190 180 150 190 210 200 195 190 190 155 
205 190 185 150 195 210 210 200 195 190 160 
210 205 190 175 200 210 220 200 200 190 160 
275 220 230 180 210 230 260 200 200 200 165 
280 220 235 185 210 230 275 230 230 220 175 
290 230 250 195 210 250 285 265 240 220 180 
620 250 270 200 245 280 380 280 355 340 185 

III-ii 




