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Geotechnical properties 
of Antarctic deep sea sediments 

by 

P ETER HOLLER':-

With 11 figures and 1 table 

Sedimentphysikalische Eigenschaften antarktischer 
Tiefseesedimente 

Zusammenfassung 

An zwei ungestörten, für das durchteufte Meeresbo­
denprofil repräsentative n Sedimentkernen aus dem at­
lantischen Sektor der westlichen Antarktis wurden se­
dimentphys ikalische und sedimentologische Untersu­
chungen durchgeführt. 

Sedimentkern 14882-2 (1951m Wassertiefe) 
stammt aus einem abgeschlossenen Becken innerhalb 
der Bransfield-Straße. Die Sedimente dieses Kernes 
bestehen aus feinkörnigem hemipelagischem Material 
und Turbiditablagerungen. Kern 14875-1 (2914 m 
Wassertiefe) stammt vom nordwestlichen Kontinental­
hang der Weddell-See und ist durch typisch glazial­
marines Sediment gekennzeichnet. Die Veränderung 
der sedimentphysikalischen Eigenschaften mit zu­
nehmender Sed imentaufl ast und/ oder wechselnder Li­

thologie wird diskutiert. 
Mit z unehmender Sedimentauflast wurden nur ge­

ringe Änderungen der sed imentphysikalischen Eigen­
schaften beobachtet. So nimmt im Kern 14882-2 die 
Porosität um 0,7 % pro Meter, der natürliche Wasser­
gehalt um 6 % pro Meter ab. D as Feuchtraumgewicht 
sowie di e Scherfestigkeit erhöhen sich um 0,0 15 g/ cm3 

bzw. 0,5 KPa pro Meter. 
Vergli che n mit diesen geringen Änderungen, di e 

auf die Kompaktion zur ückzuführen sind, bewirken li­
thologische Wechsel extreme Änderungen der sedi­
mentphysikalischen Eigenschaften. In einer T urbidit­
lage des Kernes 1488 2-2 nimmt der natürliche Wasser­
gehalt um 100 %, die Porosität um 14 % ab und das 
Feuchtraumgewicht erhöht sich um 0,23 g/cm3, vergli-

chen zum homoge nen Sediment ober- und unterhalb 
dieser Turbiditlage . 

Im Kern 14875-1 wurden zwei Erosionsdiskordan­
zen nachgewiesen. Die Mächtigkeit des erodierten 
Materials beträgt jeweils etwa 10 m. Die in diesem 
Kern vorkommende Eisbergfracht verursacht eine ge­
nerell niedrigere Porosität (64 % ), einen niedrigeren 
natürlichen Wassergehalt (7 5 %) sowie ein generell 
höheres Feuchtraumgewicht (1 ,55 g/cm3) und ein hö­
heres spezifisches Gewicht (2,62 g/ cm3), verglichen 
mit dem Kern von der Bransfield-Straße (Porosität 
77 % , natürlicher Wassergehalt 151 %, Feuchtraum­
gewicht 1,34 g/cm 3

, spezifisches Gewicht 2,47 g/cm3). 

Abstract 

Sedimentological and geotechnical analyses were car­
ried out on two undisturbed large diameter deep sea 
cores from the Antarctic sector of the Atlantic ocean. 
One core, from a silled basin within the Bransfield 
StJ-ait is characterized by fine grained hem ipelagic ma­
terial and turbidite layers. T he other core, from the 
continental slope of the Weddell Sea represents a typi­
cal glacial marine environment. The variations of 
physical properties as related to both an increasing 
overburden pressure (or depth below top of core) 
and / or to lithological changes are discussed. 

With increasing overburden press ure only small 
vari at ions of physica l properties were observed. In 
co re 14882-2 the porosity decreases 0.7 % per meter, 
the natural water content 6 % per meter. The wet bulk 
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density and the shear strength increase with rates of 

0.015 g/ cm3 and 0.5 KPa per meter. 
Compared to small variations in consolidation, the 

changes of the lithology cause more extreme variations 
of physical properties: e.g. decreases the natural water 
content by 100 %, the porosity by 14 %, and the wet 
bulk density increases by 0.23 g/ cm3 due to a turbidite 
layer in the core from the Bransfield Strait (core 
14882-2). 

In the core from the continental slope of the Wed­
de li Sea (core 14875-1) two major unconformities 
have been detected. The ice-rafted debris of this core 
causes a generally lower porosity (64 %) , a lower na­
tural water content (75 %), a higher wet bulk density 
(1.55 g/cm3

) and specific grain density (2.62 g/cm3
), 

compared to the core from the Bransfie ld Strait (po­
rosity 77 %, natural water conte nt 151 %, wet bulk 

density 1.34 g/ cm\ specific grain density 2.47 g/ cm3
). 

1. Introduction 

During the last few years, there has been increasing in­
terest in the physical propenies of marine sediments, 
particularly in relation to acoustic stratigraphy, pale­
oceapography, and pore water geochemistry (HAMIL­
TO:\ 1976, THIEDE et al. 1982) . Also, the determination 
of physical properties serves as a framework for sub­
marine slope stability analyses (PRIOR & COLEMAN 
1984 ). 
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The comparison of physical propenies from differ­

ent sedimentalY environments of the world's oceans 
also leads to a better understanding of consolidation 
processes of the younger sed iments within these envi­
ronments. It is also possible to detect general trends, 
which occur in every sedimentary environment 
(KELLER 1968, 1971, 1974, KELLER & LAMBERT 1972, 
KÖGLER 1967, BRYA'iT et al. 1974) . 

The aim of this paper is to show the variations of 

geotechnical properties w ith increasing overburden 
pressure (01' burial depth) in a region of the ocean, 
characterized by a high biological primalY production, 
the deve lopment of strong bottom currents, low car­
bonate contents and glacial influences. 

2. Working area 

The cores , described here, were aquired duri ng R.v. 
"Meteor" cruise 56, leg 3 as apart of the German Ant­
artic Expedition 1980- 1981 (Fig. 1). 

Core 14875-1 ("Meteor" station 224, length 
705 cm, water depth 2914 m, longitude 052 0 16.4' W, 
latitude 62 0 14.2' S) was retrieved from the north 
westerly continental slope of the Weddell Sea (Fig. 1). 

Core 14882-2 ("Meteor" station 278, length 
1150 cm, water depth 1951 m, longitude 057 0 38.7' W, 
latitude 62 0 16.5' S) is from a silled basin within the 
Bransfield Strait (Fig. 1). 
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Fig. 1. Station map of R.V. "Meteor" cruise 56/3 (locations 
of core 14875- 1 and 14882-2 are marked by full dots. 

Abb. 1. Stationskarte "Meteor" Reise 56/3. 
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3. Methods and definitions 

In order to avoid mlslnterpretations related to core 
shortening and mechanical disturbances (RICHARDS 
1961), undisturbed long sediment cores are required 

for the measurement of physical propenies. H VORSLEV 
(1949) recommended three useful design criteria for 

coring tools, in order to obtain undisturbed sediment 
sampies. These are (1) the inside dearence ratio C; , 

controlled by the inside friction , (2) the outside dear­

ence ratio co, controlled by the outside friction of the 
core barrel and (3) the area ratio co' This is the ratio 
between the volume of displaced sediment to the vol­
urne of the sampie. For quantitative data see KÖGLER 
(1963). 

The cores discussed in here, were required using a 
modified kastencorer (KÖGLER 1963), a gravity corer 
without piston and a rectangular cross section (30 cm 
x 30 cm). The length of this corer is 11.5 m. Due to 
the very small thickness of the core barrel (thickness of 

walls 0.2 cm) and the great cross sectional area 
(900 cm2

), H VORSLEV'S recommendations for undis­
turbed sampling are fulfilled. The degree of undisturb­
ance was also verified by X-ray radiographs. 

Physical properties (shear strength, wet bulk den­
sity, natural water content, etc.) were determined im­
mediately after retrieval of the coring device. 

The determinations were carried out on s.amples 
from all different lithological units of the cores. The 
spacings of the sampies in homogeneous parts of the 
cores was roughly every 50 cm. 

Further subsampies for shore laboratory analyses 
(grain size distribution, Atterberg limits, etc.) were 
taken. 

The grain size analyses were carried out by stand­
ard pipette method. 

The mineralogy of the day size fraction 
( < 0.002 mm) from selected sam pIes were examined 
using the Philips X-ray diHractometer. 

The natural water content (%-dry weight) was de­
termined by drying special cylinder sampies (10 cm3

) at 
105 °C -1IO °c, and calculated by means of the fol­
lowing equation: 

W c = MjMs . 100 (%) . 
W c = natural water content, Mw = mass of water, Ms 

= mass of solids. Salt corrections have not been made. 
The wet bulk density was determined from the cy l­

inder sampies, taken for the n~ural water content and 
calculated as folIows: 

Y w = M,IV, (gi cm3
) 

Y w = wet bulk density, Mt = total mass (= mass of 
water (Mw) + mass of solids (M,)), V t = total volume. 

The specific grain density (Gs) was determined us­
ing the Beckmann air comparison pycnometer 

Gs = MJVs (g/cm3) 

G, = specific grain density, M, = mass of solids, V s = 
volume of solids. 

• 

The porosity (n) was calculated from the void ratio 
(e), using the equations from RrcHARDs (1962): 

n = (eil + e) . 100 (%) 

n = porosity, e = void ratio. 
T he void ratio (e) is defined as the volume of voids 

to the volume of solids in a sampie. 

e = V/V, = ((Gs • YHzo . Vt)/M,) - 1 

e = void ratio, V y = volume of voids, V s = volume of 
solids, V t = total volume, M, = mass of solids, Gs = 
specific grain density, YH20 = density of water. 

The effective overburden pressure (Po) was calcu­
lated for every de~th interval using the equation from 

RrcHARDs (1962): 

Po = Yb . d (KPa) 

Po = effective overburden pressure, Yb = boyant unit 
weight (wet bulk density - density of water), d = 

depth below sea floor. 
The undrained shear strength in the natural and in 

the remolded state was determined by means of a 
miniature vane test device (Rotationsviskosimeter, 
RV 3 Haake). The size of the vane was 10 mm x 
8.8 m~ and the speed of rotation was 4 rpm. On each 
samplt!s to 8 determinations were carried out. 

The sensitivity is defined as the quotient between 
the undrained shear strength in the natural state and 
the remolded state. 

The C/P-ratio is the relationship between the un­
drained shear strength and the present effective over­
burden pressure. T he C/P-ratio for each depth inter­
val of the cores has been determined. 

The Atterberg limits (liquid limit, plastic limit) were 
determined following the methods suggested by 
RrcHARDs (1962), except drying the sam pIes before the 

determination. The liquid limit represents the bound­
ary between the liquid and the ~plastic state of a sedi­
ment, whereas the plastic limit is defined as the bound­
ary between the plastic and the stiff state. 

The plasticity index is defined as the difference be­
tween the liquid and the plastic limit and indicates the 
range of the natural water content in which the sedi­

ment behaves plastic . 
The activity (A) is defined as the relationship be­

tween the plasticity index and the percentage of the 
day size fraction ( < 0.002 mm) 

A = I/%-day size fraction 

Ip = plasticity index. 

The carbonate content and the content of organic 
carbon were determined using the LECO WR 12 auto­

matie carbon determinator. 
Because most carbonate is generally bonded with 

calcium to form calcium carbonate, the carbonate con­
te nt is taken to be the same as % CaC03 . 

All laboratory determinations were at least carried 
out twice . 
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Glay .gray. green 

Turbidite 
Glay. gray. green. with black patches 

Glay. gray . green. homogeneous 

Turbidite 

Glay, dark gray . green 
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Glay, gray . green . with black layers 
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Glay, dark gray. green . with black layers 
and black patches 
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Fig. 2. Lithology of co re 14882-2. 

Abb. 2. Lithologie von Kern 14882-2. 

Remarks 

In core 14882-2 degassing Gracks were observed beJow 
a depth of 250 cm. This degassing of the core caused 
an increase in the voJ ume of the core and the geotech­
nical properties, including the volume of the sampie 
(wet bulk density, natural water content) may show 
somewhat smaller values; e.g., the natural water con­
rent, determined by the cylinder technique, shows 
about 5 % lower values than the natural water con­
tent, determined from disturbed material. 

4, Results 

4.1. Lithology and clay mineralogy 

Vis ual description and the evaluation of X-ray radio­
graphs reveals that core 14882-2 mainly consists of 
homogeneous silty c1ay and turbidite layers (Fig. 2). 
The homogeneous sediments are mainly composed of 
fecal pellets and are characterized by ab und ant sili­
ceous microfossils (50-90 % in the sand size frac­
tion). The turbidite layers (15 cm to 44 cm thick) con­
sist of terrigeneous materia l, volcanic ashes, and glass 
shards as revealed by sediment petrographie tech­
niques (HOLLER 1981). Small branch-like sulphide 
grains are concentrated between 720 cm and 750 cm 

Fig.3. X-ray radiographs (pos itives) 
of core 14882-2. 
a) depth 705-739 cm. T he X -ray ra­
diograph shows a turbidite layer of 
core 14882-2. 1 = diapiric load cast, 
2 = erosion al unconformity beneath 
parallel bedded sediments. Note verti­
cal degassing cracks over the whole 
depth interval. Scale = 5 cm. 
b) depth interval 1122-1140 cm. 
Homogeneous sediments w ith hori­
zonta l degassing cracks (2) and a 
dark (= denser) load structure (1). 
Scale bar = 5 cm. 

Abb. 3. Radiographie von Kern 
14882-2. 
a) Kernteufe 705 -739 cm, Turbidit­
lage, vertika le Entgasungsspuren. 
1 = diapirähnliche Belastungsmarke, 
2 = Erosionsdiskordanz. Maßstab = 
5 cm. 
b) Kernteufe 1122- 11 40 cm, homo­
genes Sed iment mit horizontalen Ent­
gasungsspuren und dunkleren Bela­
stu ngsmarken. Maßstab = 5 cm. 
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Fig. 4. Lithology of core 14875- 1. 

Abb. 4. Lithologie von Kern 14875- 1. 

Fig. 5 

Fig. 5. X -ray radiograph (positive) of small turbidi te layer of 
co re 14875- 1 (2 14- 24 1 cm). J = homogeneous sediments, 
2 = eros ion al unconformity, 3 = lanlinated sequ ence, 4 = 
cross bedded mate rial , 5 = upperparallel laminae, 6 = bio­
turbated homogeneous sedim ents, 7 = truncated bll rrow. 
Note also the occurrence of small unro llnded pebbles. Scale 
bar = 5 cm. 

Fig. 6. X-ray radiograph (positive) of core 14875- 1 (depth 
interval 131-159 cm below top of core), This figure shows 
intensive bioturbated sediments and the occurrence of small 
lInrounded pebbles (ice-rafted debris) over the whole depth 
intervaL Scale bar = 5 cm. 

depth below top of the core. Degassing cracks start at 
a depth of 250 cm, T he amount of bioturbation is gen­
erally weak (Fig. 3). 

In core 14882-2 the dominant clay mineral s are 
montmorillonite, illite and chlorite, The amount of 
quartz and feldspars was only minor, whereas a great 
amount of X -ray amorphous material has been de­
tected. 

Core 14875- 1 (Fig.4) is mainly cOI:nposed of gray 

silty clayey sediments and turbidite layers, which are 
generally thinner (5 cm thickness) than in core 
14882-2. The tu rbidite layer at a subbottom depth of 
214 cm (Fig. 5) shows the Bouma sequences (BOUMA 
1962) "B-C-D-E". Further the examination of the 

Fig.6 

Abb.5. Radiographie von Kern 14875- 1, Kernteufe 
214 - 241 cm. 1 = homogenes Sediment, 2 = Erosionsdis­
kordanz, 3 = lamini erter Bereich, 4 = Kreuzschichtung, 
5 = obere Par'all elsc hichtung, 6 = bioturbates, homogenes Se­
diment,7 = verfüllter Wühlgang. Maßstab = 5 cm. 

Abb. 6. Radiographie von Kern 14875- 1, Kerntellfe 
131- 159 cm. Intensive Bioturbation und Eisfracht-Sedi­
mentpartikeL 

X-ray radiographs revealed the common occurrence 
of small unrounded pebbles (004 cm - 0. 8 cm diameter) 
over the whole length of the core (Fig. 6). At a subbot­
tom depth of 500 cm "fist-sized" pebbles occurred. 
The petrographical examination of these pebbles 
showed that they are rhyolithes and rhyodacites. The 
sediment is intensive bioturbated and Planolites , 
Chondrites, and Zoophycos associations (WETZEL 

1979,1981) were observed (Fig, 6), 
In this co re illite is the dominant clay mineral, fol ­

lowed by kaolinite, chlorite, and montmorillonite. The 
amount of quartz and feldspars in the clay size frac­
tion is high, whereas there exists only little X -ray 
amorphous material. 
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Fig. 7. Sediment classification after SHEPARD (1954). 

Abb. 7. Sedimentklassifikation nach SHEPARD (1954) . 
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4.2. Geotechnical results 

4.2.1. Grain size anaLyses 

The sediments of core 14882-2 consist of clayey silt to 
silty clay following SHEPARD (1954) (Fig.7). The 
amount of sand is generally less than 4 % and only 

one sampie (390 cm, top of a turbidite layer) shows a 
sand content of more than 18 % (Fig. 8). 

The sampies of core 14875-1 can also be classified 
as clayey si lt to silty clay (Fig. 7) with a sand content 
ranging from 1.5 % to 12.5 % throughout the core 
(Fig.9). 

4.2 .2. NaturaL water content 

In core 14882-2 the natural water content varies be­
tween 226 % and 51 % (%-dry weight) . The lowest 
natural water content is related to a turbidite layer at 
390 cm depth. The highest values are related to layers 
of dark clay with black bands and black patches. 
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Fig. 9. Geotechnical properties of core 14875- 1. 

2 

'w 

Plastic 
Limit 

3 0 1 0 1 0 

G 
s 

CaC0
3 

% C
org 

Liqu id 
Limit 

2 

CI P -
ratio 

content 

4 50 70 

Po r osi ty 

(%1 

Abb. 9. Sedimentphysikalische Parameter Kern 14875-1. 



Geotechnical properties of Antarctic deep sea sed iments 29 

0 10 
0 

1 "'1"'I"I"I"fI"lTl"lt ~! ., 
2 -11111111111111..11 ~ 

~ 
3 ~IIIIIIIIIIIII-I~ t+ 

4iiir~~ :;:;:;:;:;:;:;:;:;;;;;;;;;;; ~~ 
5 _______ i. 

:-::::-:::-=-=-==-=-= ~ ~ 6 ~------- " -------------- , - ------

<1.' '. 7 -VJJ //// /-.I -It .... (, 
~). 

8 ;1 f, 
9 • I 

:t 
" 10 H 
.\ 

11 " ,. 
12 rem. nato 

20 30 

Sh!!ar Strength (KPa) 

Overburden 
Pr!!ssure (KPa) 

40 0 30 20 so 140 200 

Sensitivity Plastie Liquid 
Limit Limit 

0 50 100 0 2 1 2 3 0 o 1 0 60 so 
0 
1 .--------

2 

3 

4 

5 

6 

7 

8 

9 

10 C/P 

11 

12 
0'0 -Clay Aetivity! iw Gs CoC03 I Corg 

Fig. 8. Geotechnical properties of core 14882-2. 

The values of the natural water content of core 
14875-1 vary between lOS % and 57 %. From top of 
the core to a depth of 400 cm there exists a strong var­
iation between 65 % and 105 % . Below this depth the 
natu ral water content decreases to 57 010 near the base 
of the core. 

4.2.3. Wet bulk density .J 

In core 14882-2 meas ured values of the wet bulk den­
sity vary between 1.15 g/cm 3 and 1.55 g/cm3

• In this 

Meteor C, 39 

Abb. 8. Sedimentphysikalische Parameter Kern 1488 2-2 . 

core the highest wet bulk density (1.55 gl cm3
) is asso­

ciated to the top of a turbidite layer (390 cm depth), 
whereas the lowest value (1.15 g/cm3) is related to 
dark gray g reen day wi th black bands and black 
patches. 

In core 14875-1 the values vary betwee n 1.41 g/cm3 

and 1.69 gl cm3
. 

4.2.4. Porosity 

In core 14882-2 the values of the porosity vary be­
tween 61 % and 81 %. The minimum value of 61 % is 
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related to the top of the turbidite layer at a depth of 
390 cm below the top of the core. 

In core 14875-1 the porosity varies between 51 % 
and 71 %. The smallest porosity (51 % ) was deter­
mined at a depth of 61 cm. The highest value (71 %) at 
a depth of 134 cm. 

4.2 .5. Specijic grain density 

The values of the specific grain density in co re 
14882-2 are in a range of 2.31 g/cm3 to 2.63 g/cm3 

Most of the values are dose to 2.50 g/ cm3 The maxi­
mum value of 2.63 g/ cm3 is aga in related to the top of 
the turbidite layer at the depth of 390 cm. 

In core 14875- 1 the specific grain density varies be­
tween 2.3 g/cm3 and 2.69 g/cm3. Here most values are 
dose to 2.66 g/cm3. The lowest value (2.30 g/cm3) ap­
pears at a depth of 407 cm (gray silty day). 

4.2.6. Atterberg limits 

The Atterberg limits (CASAGRA NDE 1932) (liquid limit 
and plastic limit) are empirical index properties, which 
provide a quantitative measurement of the degree of 
plasticity of a sediment. 

The measured values for the liquid limit of core 
14882-2 vary between 138 % and 40 % (%-dry 
weight) and for core 14875-1 between 52 % and 75 % 
(Fig. 8, 9). 

The values for the plastic limit of core 14882-2 are 
in the range of 29 % to 74 % . For co re 14875-1 the 
values vary between 22 % and 37 %. 

In core 14882-2 the lowest values of the Atterberg 
limits were observed at a depth of 390 cm at the top of 
a turbidite layer. The maximum values occur at a 
depth of 750 cm and are related to dark gray green 
day with black bands and black patches. 

In the plasticity chart (CASAGRANDE 1948) the "A"­
line represents an empirical boundary between organic 
d ays, generally located below the "A" -line and inor­
ganic silts and silty days and plastic sediments, con-
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talTIIng organic colloids, generally Iying above the 
"A" -line. Sediments having the same source fall on 
parallellin'es above or below the "A"-line. 

The sediments of co re 14882-2 are located below 
the "A" -line and can be dassified as organic days of 
high plasticity, whereas co re 14875-1 consists of inor­
ganic silts and silty days of low plasticity, located 
above the "A"-line (Fig. 10). 

4.2.7. Carbonate content and organic carbon 

In core 14882-2 the measured CaC03 values vary be­
tween 0.08 % and 1.08 %, with mean values between 

. 0.17 % and 0.6 %. The highest carbonate content has 
been determined near the top of the core . 

The carbonate values of core 14875-1 vary between 
0.42 % and 1.08 %, with a maximum measured at a 
depth of 212 cm (olive homogeneous day) . 

The contents of organic carbon above a depth of 
850 cm in co re 14882-2 are about the mean value of 
0.8 % . Below the depth of 850 cm there is an abrupt 
decrease down to 0.3 % . The highest content of or­
ganic carbon is related to a layer of dark gray green 
day with black bands and black patches. 

In co re 14875-1 the organic carbon content shows 
a mean value of 0.3 %. The highest value of organic 
carbon (0.67 %) was measured at a depth of 455 cm at 
the boundary between gray day and gray silty day. 

4.2.8. Shear strength 

In co re 14882-2 the measured values of the shear 
strength in the remolded state increase steplike with 
increasing depth (0 .2 KPa to 0.9 KPa). Steps occur at 
a depth of 390 cm (top of a turbidite layer), 450 cm 
(upper boundary of dark gray day), and 750 cm (dark 
gray green day with black bands and black patches). 

In core 14875-1 the values of the shear strength are 
generally higher and show a greater variation (0.4 KPa 
to 2.3 KPa). Ir is worth noting, that this core possesses 
the highest value (2.3 KPa) ne ar the top of the core 
(26 cm depth). From the depth of 61 cm to the base of 

Fig. 10. Plasticity chan. 

Abb . 10. Plastizitätsdiagramm. 



Geotechnical properties of Antarctic deep sea sediments 31 

the co re a more or less continuous increase of the 
shear strength in the remolded state from 0.47 KPa to 
1.97 KPa can be observed. 

In core 14882-2 the minimum values for the shear 
strength in the natural state vary between 1.6 KPa and 
8.2 KPa, whereas the maximum values are in the range 

between 2.0 KPa and 9.5 KPa. The maximum and the 
minimum values are very dosely spaced, except for the 
depth interval from 500 cm to 650 cm (gray green day 
with black bands and black patches). 

In co re 14875-1 the minimum values are between 
3.4 KPa and 14.9 KPa, the corresponding maximum 
values vary between 3.6 KPa and 19.1 KPa. In compar­
ison to core 14882-2 this core shows a relatively high 
shear strength (7.8 - 12.3 KPa) near the sea floor 
(26 cm depth) . To a depth of 273 cm the shear 
strength decreases (4.7 - 6.0 KPa). At a depth of 
322 cm (near the boundary between olive day and 
olive green silty day) another steplike increase of the 
shear strength fram values of 4.7 -6.0 KPa to 
9.3-10.4 KPa can be observed. Below this depth the 
shear strength in the natural state decreases gradually 
to 9.1 - 9.5 KPa at the base of the core. 

Remarkable differences between the maximum and 
minimum shear strength values occur in the upper part 
(0 - 200 cm) and in the lower part of this core 
(400 - 550 cm). 

4.2.9. Sensitivity 

The sensitivity serves as a measure of loss of structural 
shear strength during the process of remolding the na­
tural material. The higher the sensitivity, the higher 
the loss of structural shear strength. App lying the das­
sification of ROSENQUIST (1953) to the cores, core 
14882-2 is in general slightly quick (loss of structural 
shear strength 87.5 % - 93.8 %). Only the depth in­
terval between 450 cm and 750 cm may be called me­
dium quick (loss of structural shear strength 93.8 % -
96.9 %). 

The sensitivities of core 14875-1 range between 
very sensitive (loss of structural shear strength 75 % -
87.5 %) and medium quick (loss structural shear 
strength 93.8 % - 96.9 %). 

4.2.10. Overburden pressure 

In core 14882-2 the present effective overburden pres­
sure reaches a maximum value of 37 KPa at a depth of 
1120 cm below the top of the core. In core 14875-1 the 
maximum value is 38 KPa at the depth of 705 cm be­
low the top of the core. 

4.2.11. ClP-ratio 

The C/P-ratio profile of core 14882-2 starts with a 
value 1.5 ne ar the top of the core (40 cm) and de­
creases continuously to a value of 0.20 at the depth of 
1120 cm. 

In core 14875-1 the near surface value is 4.5 (26 cm 
depth). Below that depth there is a continuo us de­
crease to 0.20 at 350 cm depth. Then again the value 
increases up to 0.90 ne ar 360 cm depth and decreases 
more or less uniform to 0.20 at the base of the core. 

4.2.12. Activity 

The sediments of core 14882-2 show activities in the 
range of 0.4 to 1.6. The mean value is 0.98. After 
SKEMPTON (1933) the sediment of core 14882-2 may be 
dassified as normal active to active (Fig. 11). The ac­
tivities of co re 14875- 1 vary between 0.53 and 1.01. 
The mean value is 0.7. This sediment may be called in­
active to normal active (Fig. 11). 
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Fig. 11. Activity chart (smalJ dots = core 14882-2, open ~ir­
eies = core 14875-1). 

Abb. 11. Aktivitätsdiagramm . Punkte = Kern 14882-2, 
Kreise = Kern 14875-1. 

5. Discussion of resu lts 

5.1. Lithology 

The sed iments of core 14882-2 are dassified as dia­
tomaceous ooze (COOKE & HAYS 1977), whereas core 
14875-1 consists of diatomaceous day. COOKE & HAYS 
(1977) pointed out that diatomaceous ooze is the char­
acteristic sed iment of interglacial periods . ERLEN­
KEl;SER (pers. comm.) completed a first radiocarbon 
dating of core 14882-2, wh ich shows that th is co re 
consists tota lly of Holocene sediments . In this core no 
kaolinite was detected in the day size fraction, and ice 
rafted debris is also lacking. The crystallinity of the 
montmori llonite in this core, measured by the Clystal­
linity index after BISCAYE (1965) is also higher than in 
core 14875- 1. Because of this high crystallinity and the 
occurrence of glass shards and zeolithes it is assumed 
that the montmorillonite in this co re is an alteration 
product of volcanic material. 

Diatomaceous day is the typical sediment for gla­
ci al periods (COOKE & HAYS 1977) and is character-
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