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ABSTRACT 

The evolution of the Raggatt Basin in the Southern Kerguelen Plateau, since the Late Cretaceous, was deduced 
from seismic stratigraphic interpretations of the multichannel seismic data and Ocean Drilling Program re sults at 
Sites 748 and 750. Synthetic seismograms were built using ill siru and corrected core velocity val ues. Corrections 
were based on Wyllie's law, and exponential variations of porosity were calculated from logging data at Site 750. 
The synthetic seismograms in conjunction with the seismic sections allowed us to correlate the lithologic units and 
the seismic sequences. 

After the emplacement of oceanic basaltic basement at 110 Ma, the Late Cretaceous history of the Raggatt Basin 
was controlled by two rifting episodes at 88 Ma to the east and at 66 Ma to the west. The first rifting episode. with 
an axis of extension striking nonhwest-southeast , formed the eastern flank of the Southern Kerguelen Plateau . The 
second rifting episode , along a nonh-south axis, formed the 7JOE Graben. At 45-42 Ma. the separation by seafloor 
spreading of the Kerguelen Plateau-Labuan Basin and Broken Ridge-Diamantina Zone marks a third rifting episode , 
which was recorded on the Southern Kerguelen Plateau by erosion. 

INTRODUCTION 

The Kerguelen Plateau is a major feature of the central part 
of the southern Indian Ocean. It is a large bathymetric high, 
standing 2-4 km above the adjacent ocean basins, and is 
200-600 km wide. The plateau extends about 2000 km be­
tween 46° and 64°S. It has been divided into two distinct 
domains (Schlich, 1975; Houtz et aI., 1977). 

The Northern Kerguelen Plateau, located between 46° and 
54°S, lies in < 1000 m water depth and includes the Kerguelen , 
Heard , and McDonald volcanic islands. The structure and 
evolution of the Northern Kerguelen Plateau have been stud­
ied in detail by Schlich et al. (1971), Guglielmi (1982), Wic­
quart (1983) , Wicquart and Frohlich (1986), and Munschy and 
Schlich (1987). Furthermore, two sites (Site 736 and 737) were 
drilled during Ocean Drilling Program (ODP) Leg 119 (BarTon. 
Larsen, et aI. , (989). 

The Southern Kerguelen Plateau (SKP), located between 
57° and 64°S, lies in water depths of 1500-3000 m and includes 
a large sedimentary basin , the Raggatt Basin. This basin, first 
delineated and described by Ramsay et al. (1986), Leclaire et 
al. (1987a, 1987b), Colwell et al. (1988) , and Schlich et al. 
(1988), covers a triangle area with the longest side, 450 km 
long, in a northwest-trending direction and with a northeast­
southwest maximum extent of 250 km (Fig. I). The eastern 
boundary of the Raggatt Basin is marked by a fault scarp that 
separates the Southern Kerguelen Plateau from the Labuan 
Basin (Coffin et a I., 1986, 1990; Rotstein et aI., in press). To 
the west, the basin abuts the north-south faults of the 77°E 
Graben and, to the southwest , it is bounded by a large 
basement block, the Banzare Bank. To the south, the basin 
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may continue to the southernmost reaches of the SKP. The 
basin is deformed by numerous normal fault s trending along 
two main directions: a dominant north-south direction , mainly 
in its western part, and a northwest-southeast direction. 
parallel to the flank of the plateau , restricted to the eastern 
part (Houtz et aI., 1977 ; Coffin et aI. , 1990; Rotstein et aI., 
1990). Munschy et al. (thi s volume) described the st ructure 
and evolution of the central part of the Kerguelen Plateau , 
located between 54° and 57°S ; in particular. they corre lated 
the observed north-south direction of the tectonic feature s 
with the rifting event that formed the 77°E Graben. 

The 1985 and 1986 multichannel seismic (MCS) surveys­
Rig Seismic Cruise 02 (RS 02; Ramsay et aI. , 1986) and 
Marion Dufresne Cruise 47 (MD 47; Schlich et aI., 1988)­
allowed the definition of seven seismic stratigraphic se­
quences in the Raggatt Basin (Table I ; Coffin et aI. , 1990). 
These sequences are identified on the southwest-northeast 
composite profile shown in Figure 2. The age of the sequences 
(Table l) and the sedimentary hi story of the Raggatt Basin 
were deduced from dredge and piston-core results (Leclaire et 
aL , 1987a, 1987b). Internal basement reflec tors characterize 
much of the SKP, and Schaming and Rotstein (1990) sug­
gested that a large part of the plateau is underlain by volcanic 
flows. They also defined basement synforms and ridges. 
Based upon these observations , Rotstein et al. (1990) consid­
ered the Raggatt Basin to be the result of a pre-existing 
basement synform surrounded by basement ridge complexes 
at its northeastern and southwestern edges, respectively. The 
Raggatt Basin was drilled during Leg 120 at Sites 748. 750, and 
751 , and preliminary correlations of lithostratigraphic unit s 
with seismic sequences were proposed (Schlich, Wise , et aI. , 
1989, see "Site 748," "Site 750," and " Site 75 1" chapters). 

In this paper, we present the results of a detailed correla­
tion study of the seismic reflectors identified on the MCS data 
and the lithologic units recognized at Sites 748 and 750. The 
corre lation is based on synthetic seismograms computed from 
all available data, including logging and physical properties . 
Some significant modifications are proposed with regard to the 
previous interpretation (Schlich , Wise. et aI., 1989). The 
results were used to interpret the southwest-northeast com­
posite MCS section (profiles RS 02-27. MD 47-05. and RS 
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Figure I. Bathymetric map (i n meters) of the Kerguelen Plateau after Schlich el al. (1987). The heavy tines correspond to MCS profiles used 

to connect, from west to east, Sites 748 (RS 02-27), 75 1 (MD 47-05), and 750 (RS 02-24). 

8% 



EVOLUTION OF THE SOUTHERN KERGUELEN PLATEAU 

Table I. Description of the seismic sequences, Sites 748 and 750. 

Seismic characteristic Maximum 
thickness 

Sequence Upper boundary Lower boundary Configuration Continuity Ampli tude Frequency (,) Ag' 

NQI Seafloor. commonly Concordant. erosional Parallel High High Moderate 0.3 Holocene to 
erosional al basin margins to high Miocene 

PNI Concordant. erosional Erosional.on/ap Parallel Moderate Low Moderate 0.2 Miocene to 
at basin !Tlal'};ins Oligocene 

P2 Concordant. erosional Erosional. on/ap Parallel Moderate 10 high Low to Moderale 0 .• Oligocene to 
at basin margins moderate to high Eocene 

PI Concordant to Downlap adjacent to Highly variable Low to moderate Low to Moderate 0.4 Eocene to Lale 
erosional; erosional mounds; concordant moderate Cretaceous 
at basin margins elsewhere 

K3 Concordant. erosional Mounds or erosional. Chaotic (mounds). Low high. with Moderate Moderate 0 .• Paleocene to Late 
at basin margins onlap parallel (elsewhere) abrupt character to low Cretaceous 

changes 
K2 Concordant Erosion.1.l.onlap Parallel High to poor Moderate Moderate O.S Lale to Early 

to high to low Cretaceous 
KI Concordant Erosional. ontap Parallel Moderate to Moderate Moderate O.S 

po., to low to low 
Basement Erosional 

, 
Highly variable character ranging from reflection-free to high Early Cretaceous . 

Note: Data aner Coffin el al. (1990). 

02-24) across Sites 748, 750, and 75 1 in the Raggatt Basin and 
10 clarify the evolut ion oflhe SKPfor the last 110 m.y . We use 
the time sca le proposed by Kent and Gradstein (1985) for the 
Cretaceous and by Berggren et al. (l985a, 1985b, 1985c) a nd 
Aubry et al. (1988) for the Cenozoic. 

SYNTHETIC SEISMOGRAM 

Synthetic seismograms can be used to determine an 
estimate of the depth (in meters) of a given reflector ob­
served on a seismic sec tion. The characteristics of the 
se ismic source, and the velocity and density parameters of 
the material are required to compute the synthetic seismo­
grams. We used a computer program based on the reflection 
coefficient method (Sheriff, 1977; Badley , 1985). The char­
acteristics of the source wavelet, deduced from spectral 
analysis of the seismic signal along Profiles RS 02 -24 (close 
to Site 750) and RS 02-27 (close to Site 748) , aHowed us to 
model the seismic source by a minimum-phase rickert with a 
frequency of 30 Hz. The impedance log was built from the 
ve locity and density measurements made at ODP drilling 
sites, a nd the synthet ic seismogram was obtained by convo­
lution of the impedance log with the se ismic source wave let. 
To allow us to make compari sons with the processed seismic 
data , a n amplitude gain control was applied to the synthetic 

traces. 

Computation of the Impedance Log at Sites 748 and 
750 

At Site 748 the impedance log is only based on core 
sample measurements. At Site 750, where the ve locity was 
measured by borehole logging between 52 and 450 m below 
seafloor (mbsf), the impedance log was built from the 
wireJine logging ve locity for the logged interva l and on core 
sample measurements for the unlogged intervals. When 
using both discrete density a nd velocity measurements, the 
discrepancies between the synthetic seismograms and the 
seismic traces appear very la rge. This is clearly related 10 
the sca rcit y of the measurements; a core sample may not be 
representative of the formation at a given depth with poor 
core recovery. Erroneous values, caused by unrepresenta­
tive drilling samples, would affect both the density and 
velocity; thus , the error wi ll be enhanced on the impedance 
log. To minimize the scattering introduced by density and 
velocity errors, we built a pseudo impedance log only based 

amplitude. low frequency dipping reflectors 

on the core and in sitll measured ve locit ies using the 
following empirica l formula: 

Impedance = ve loc ity3l2, 

with velocity in kmls. 
This formulation is justified because density and velocity 

curves of simi lar lithologies are roughly proportional, as 
observed in the physical property determinations (Schlich, 
Wise , et aI. , 1989, "Site 748" and "Site 750" chapters). 

The core-derived velocities have to be corrected for in situ 
conditions. We neglected to take into account the effect of 
temperature and only considered the confining pressure. The 
effect of pressure is linked to sediment porosity. Laboratory 
experiments have shown that compressional wave velocities 
can increase with pressure by 20% for effective pressures up 
to 30 MPa (I- 1.5 km sediment thickness) (Gregory, 1976; 
Tosaya and Nur. 1982; Wyllie et aJ., 1958; Nur and Murphy, 
1981). Only empirical laws deduced from stat istical measure­
ments offer the possibility to relate velocity to porosity and to 
pressure for marine sediments (Nafe and Drake, 1963). The 
simplest relation between velocity and porosity is Wyllie's law 
(Wyllie et aJ. , 1962) proposed for clastic rocks: 

I 

V 

where V = velocity (mls), 

<1> = in-situ porosity, 

+ 
(I - <1» 

• 

VI = pore fluid velocity (mls), and 
Vm = matrix ve locity (m/s). 

This relation does not account for velocities determined at 
shallow depths and for high porosities. Nafe and Drake (1963) 
and Raymer et al. (1980) propose a more precise relation in 
this case: 

<I> < 35% V ~ (I - <I» ' Vm + <l>Vf 

and 
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Figure 2. Seismic sections and cOlTesponding line drawing across Sites 748, 750, and 75 1 in the Raggatt Basi n. 

where d = density of the rock (kg/mJ), 
df = density of the pore fluid (kg /ml), and 

dm = density of the matrix (kg/mJ). 

Both Wyllie's and Raymer's laws were tested at Site 750 
for the upper part of the logged interval where porosity is on 
the order of 50% (wireline sonic porosity). In this interval we 
used the available core density measurements. The velocity of 
the matrix was deduced from a comparison of the wireline 
logging ve locity with the laboratory velocity, as described 
below. Only Wyllie's law permitted us to calculate reliable 
synthetic seismograms. We suspect that the poor results given 
by Raymer' s law are related to the use of the di screte core 
measurements, as already explained for the impedance. 

Velocity variations caused by the confining pressure de­
pend on porosity: an increase of pressure causes a decrease of 
pore volume and thus of water content also. This confining 
pressure is, in first approximation, directly proportional to 
depth. The relation between porosity and depth is well estab­
lished for clays and carbonates (Rubey and Hubbert, 1959; 
Magara , 1978; Schmoker and Halley, 1982): 

¢ = ¢oe- Kh , 

where <1:10 = porosity at atmospheric pressure, 
h = depth (m), and 
K = coefficient depending on clay content (m- I

). 

For other sediments the same law usually applies. The 
velocity of a formation is approximated by using Wyllie's law 
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and the porosity-depth re lat ion: the velocity of the rock 
matrix, which is supposed to be constant with depth, is first 
obtained from the porosity ¢lo and the measured velocity. The 
fluid is assumed to be water with a velocity of VI = 1500 mls. 
Using Wyllie' s law, the velocity at a given depth is related to 
the matrix velocity, water velocity, and ill situ porosity. The ill 
situ porosity is calculated by the exponential law from the 
measured porosity. At Site 750, along the logged interval , the 
formation coefficient K is chosen for each sedimentary unit to 
assure the best fit between the logging velocity and the 
calculated in situ velocity. Coefficients that made an increase 
in ve loc ity of more than 20% of the measured velocity we re 
rejected. Because no logging run were made at Site 748, the 
measured velocities were corrected using the procedure de­
scribe above with the same coefficients K as those obtained at 
Site 750 for identical lithologic sequences (Table 2). 

Velocity Logs at Sites 748 and 750 

At Site 750, drilled to a depth of 710 mbsf, recovery 
averaged between Holes 750A and 750B is about 7% for the 
first 300 m and 40% for the deeper part of the holes. In the 
logged interval (52-450 mbsO, the wireline sonic velocities are 
about 500 mls higher than the laboratory compressional wave 
velocity determinations. This discrepancy of 200/'0-30% agrees 
well with the experimental velocity measurements made at 
pressures of 20-30 MPa (Gregory, 1976; Tosaya and Nur , 
1982). The coefficients K were determined for the logged 
interval by fitting corrected velocities with wireline log ve loc­
ities. For the deepest part of (he sedimentary sec tion , where 
no logging data are available , the coefficients K were adjusted 



Table 2. Coefficients K or the exponential relation between porosity and 

depth calculated at Site 750 and proposed ror Site 748. 

Site 750 Site 748 

Lithologic Depth Coefficient Lithologic Depth Coefficient 

unit (mbsf) x 10-4 unit (mbsf) x 10-4 

I and II A 0 4 I and IIA 0 4 
liB 320 2 liB 185 4 
iliA 356 2 iliA 385 2 
III B 450 2 1118 692 I 

mc and IV 600 I 
Basalt 675-710 0 Basalt 898-935 0 

Note: K in m- 1. 

to obtain a con(inuous corrected veloci ty curve between 
li thologic Subunits IlIA and IlIB . The coeffi cients K for 
lithologic Subunits IIlC and Unit IV were chosen to account 
fo r the high velocity gradients at 596- 620 mbsf and at the 
sediment-basalt contact (673 mbsO. which necessaril y corre­
sponds to the seismic reflectors located at 0.56 and 0.62 s 
(wo-way traveltime (twl) on the se ismic profile. Although the 
subjectivi ty of the proposed method is obvious, the derived 
ve loc ities and coefficients K are not aberrant. 

The formation coefficients K agree well with o(her pub· 
lished values. Schmoker and Halley (1982) examined the 
porosity-depth relation for carbonate, dolomite, and limestone 

~ 
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and found coefficients of 0.0004 (112498). 0.0002 (114618). and 
0.001 (111929), respecti vely. Sciater and Chri stie (1980) stud­
ied sediment s from the central North Sea and determined 
coefficients of 0.00051 for shale , 0.00027 for sand, 0.00071 for 
chalk, and 0.00039 for sha ley sand . Correc tions for the basalt 
velocity values are not needed as the measured poros ity is so 
small that (he variation of velocity with depth is negligible. 

To calculate the synthetic se ismogram, we used a veloc ity 
log based on wireline logging ve locit ies for the logged interval 
and on corrected velocities for the unlogged in terval. The 
velocity log was interpolated with a cubic spl ine operator and 
was resampled al a constant sample in terval to compute the 
synthetic se ismogram. 

At Site 748, drilled to a depth of 935 mbsf, the ave rage 

recovery rale among Holes 748A, 748B, and 748C is about 
33%. No logging run was made al thi s site ; the velocity log is 
entirely built from corrected core veloci ty determinations. At 
this site, the coeffic ient K used fo r each lithologic units was 
taken from Site 750. The synthelic se ismogram is based onl y 
on the corrected velocities that were interpolated as already 
explained for Site 750. 

CORRELATION WITH SEISMIC SEQUENCES 

We used the computed syntheti c seismogram to corre late 
the se ismic sequences with the ODP strat igraphic columns at 
Site 748 (Fig. 3 and Table 3) and Si te 750 (Fig. 4 and Table 3). 
Based upon these correlations and a c ritical se ismic strati-
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Table 3. Correlation between seismic sequences, depths, and ages at Sites 748 and 750. 

Site 748 Site 750 

Upper limit Upper limit 

Depth Thickness Depth Thickness 
Sequence (,I (mbsO (ml Age (Ma) (,I (mbsO (ml Age (Ma) 

NQI 0 0 70 Miocene 

PNI 0.09 70 45 Oligocene 

P2 0.16 11 5 145 middle Eocene 0.0 0 220 middle Eocene 
(54152 to 38) (50? to 42) 

PI 0.31 260 156 early Paleocene to 0. 24 220 135 middle Paleocene to 

middle Eocene middle Eocene 
(66 to 54f5 2) (66 to 50?) 

K3 0.46 416 269 lale Campanian to lale 0.37 355 245 early Santonian to lale 
Maestrichtian 
(84n5 to 66) 

K2 0.63 685 215 Cenomanian to 
Turonian 

KI 0.83 900 90-180 Albian 
Basement 0.92 

, 

graphic analysis of MCS profiles, we defined the evolution of 
the Raggatt Basin more precisely. Seven seismic stratigraphic 
sequences have been identified in the Raggatt Basin (Schlicht 
Wise, et aI. , 1989 ; Coffin et aI., 1990). 

The oldest sequence , KI, is confined to the deepest part of 
the basin. Sequences KI and K2 filled the topographic lows, 
onlap the pre-existing basement complex, and lie unconform­
ably under Sequence K3. Sequence K3 disappears to the 
southwest by toplap below an erosional surface and is char­
acterized by chaotic structures to the west. These chaotic 
structures appear to de ve lop in the entire Sequence K3 and 
are covered by Sequence PI . Sequences PI and P2 become 
progressively thinner to the southwest and disappear uncon­
formably under the overlaying sequence. A major unconfor­
mity separates Sequence P2 from the two uppermost Se­
quences PNI and NQI. These two sequences are only ob­
served in the central and shallower part of the basin and are 
truncated in all directions by erosion and/or nondeposition. 

Site 748 

The reflector at 0.83 s twt (900 mbsO is the deepest reflector 
observed on the synthetic seismogram. The basement reflec­
tor was observed at 0.92 s twt by the Leg 120 scientists 
(Schlich , Wise , et ai. , 1989 , "Site 748" chapter) and was not 
reached by drilling. Lithologic Subunit IVB lies below 900 
mbsf and consists of claystone and altered basalt. No physical 
property measurements were made on the core recovered at 
these depths. If we assume a velocity of 2000-4000 rn/s for 
this formation, the basement reflector would be at a depth of 
90-180 m below the top of Subunit [VB (i.e., 990-1080 mbsf). 

The reflector at 0.83 s twt (900 mbsf) correlates with the 
K IIK2 boundary and with the boundary between Subunits 
mc and IVA (Schlich, Wise, et a I. , 1989, "Site 748" chapter). 
It is correlated , at Site 748, with the top of a 3-m-thick altered 
basalt flow. Seismic Sequence K I, deposited presumably 
during Albian time, consists of claystone and very a ltered 
basalt. During thi s time , the site was probably subaerial or at 
shallow depths. 

The K2/K3 boundary was correlated by the Leg 120 
scientists (Schlich , Wise , et ai., 1989, "Site 748" chapter) 
with a reflector at 0.61 s twt (692 mbsO and was associated 
with the top of Subunit IllB. Using the synthetic se ismogram, 
this reflector corresponds now to a depth of 660 mbsr, and we 
found that the K2/K3 reflector is one phase below, at 0.63 s 
twt (685 mbsf). Seismic Sequence K2 , 215 m thick , is dated 
from late Cenomanian to early Turonian and correlates with 

900 

Maestrichtian 
(88 to (6) 

0.56 600 75 early Albian to 

Coniacian 

0.62 675 Albian 
(110) 

lithologic Subunit IllS. The sediments are glauconitic and 
were deposited at shallow depths (50-200 m). 

The K31P I boundary was located at 0.41 s twt (389 mbsf) 
by the Leg 120 scientists (Schlich, Wise , et ai., 1989, "Site 
748" chapter) and corresponds to a low-to-medium amplitude 
reflector. This reflector was associated on board with the top 
of Subunit IlIA at 389 mbsf, which is marked by a lithologic 
change but no velocity contrast. Two hiatuses are ident ified at 
418-416 and 408-406 mbsf. They represent a duration of 2 
m.y . (middle to late Maestrichtian , from 69 to 67 Ma) and 6 
m.y. (Danian , from 67 to 61 Ma) , respectively. These hiatuses 
may be explained by uplift of the plateau and emergence of the 
site perhaps in conjunction with the short-term sea-level 
variation between 60 and 58 Ma described by Haq et al. 
(1987). The two hiatuses were a lso clearly observed at Site 747 
in the central part of the Kerguelen Plateau (72-66 and 62-58 
Ma). At Site 750 the sedimentation rate changes abruptly 66 
m.y. ago. Therefore , we suggest that the upper limit of 
Sequence K3 be placed, at Site 748, at the late Maestrichtian 
to early Paleocene boundary (66 Ma). Both hiatuses correlate 
very well on the synthetic seismogram with a complex high­
amplitude reflector at 0.46 s twt (416 mbsf). Sequence K3 , 270 
m thick , was deposited in outer shelf conditions for the upper 
part of the sequence and in inner shelf conditions at very 
shallow water depths for the lower part ; this sequence is dated 
from late Campanian to late Maestrichtian. The entire sedi­
mentary section has a high glauconitic content. Sequence K3 
contains many calcareous planktonic fossils, whereas Se­
quence K2 is almost barren. About 10-60 km eastward of Site 
748, Sequence K3 shows many chaotic structures , associated 
in some places with fault s, that could correspond to volcanoes 
or carbonate mounds (Coffin et ai., 1990). At Site 748, 
Sequence K3 is characterized by a high content of carbonate 
and shallow wate r deposition. The chaotic structures are 
linked together by parallel reflectors and rest upon undis­
turbed reflectors (Fig. 5). These observations are st rong 
arguments for the carbonate mounds hypothesis. The uncon­
formity at the top of Sequence K3 marks the top of the 
carbonate mounds. Lithologic Subunit IlIA, 303 m thick , 
extends 20 m above the K3IPI boundary. 

The reflector at 0.29 s twt (243 rnbsO was defined as the 
PI1P2 boundary (Schlich, Wise , et aI., 1989, "Site 748" 
chapter). This reflector correlates neither with a lithologic 
change nor with a velocity contrast. We propose to locate the 
PI1P2 boundary one phase be low at 0.31 s twt (260 mbsf). At 
th is depth, the velocity slowly decreases upward, as sed iment 



• 
N 

• • 

EVOLUTION OF THE SOUTHERN KERGUELEN PLATEAU 

Two - way 
traveltime (s) Vel oci ty tkm/s) Depth Imbstl Ago 

Lith . 
unit Lithology 

r-- ----,-------,- 0 

3 

0,1 100 
middle 

P2 
Eocene 

11A 

200 - --
ear Iy 

Eocene 

P1 - --------- - 300 late 

Basa 

menl 

SBismic RS 02-24 

-- --

700 

1 

Coniacian 
to early 

/>Jbian 

-110Ma 

lV 

v 
.. < . , . . ... -.. • •• • • • • 

sBquences Seismic section 
Synthetic 

seismogram .A.coustic velocity St ratigraphic column 

Figure 4. Depth-time correlation for Site 750. The solid lines refer to the correlations proposed in this paper; the dashed lines refer to the 

correlations made by the Leg 120 scientists (Schlich. Wise, et al., 1989, ··S ite 750" chapter) when they are different. 

becomes less consolidated ; moreover , at this level, the sedi­
mentation rate curve shows an inflection between biostrati­
graphic datums FII and FlO (Schl ich. Wise . et a l.. 1989. " Site 
748" chapter, p. 206). Despite the lack of reliable dates 
between 55 and 48 Ma, this change of sedimentation rate can 
be dated at 54-52 Ma. Thus. the 156-m-thick Sequence PI 
was deposited between early Paleocene (66 Ma) and early­
middle Eocene (54-52 Ma) times . The lowermost 30 m of 
sediments of Sequence PI are pelagic ooze and chert with a 
small amount of glauconite. This indicates a quick subsidence, 
which deepened the seafloor from 200 to 1000 m (150 m/m. y .). 
Paleodepths of 500-2000 m characterize the younger sedi­
ments of Sequence PI. 

The P2IPN I reflector, at 0. 16 s twt is located at 11 5 mbsf, 
slightly above the depth proposed by the Leg 120 scientists 
(Schlich . Wise. et al.. 1989. "Site 748" chapter). This high­
amplitude reflector can be corre lated with a small downward 
increase in the velocity at 11 5 mbsf that occurs 10 m below a 
2-m.y. hiatus dated as late Eocene (38 Ma). Sequence P2 is 
54-52 to 38 m.y. old (Eocene) and is 145 m thick. During thi s 
time span , sediment was deposited under 500-2000 m water 
depths. In this sequence, the velocity increases uniformly 
with depth from 1600 to 1900 mis, 

The reflector associated with the PNIINQI boundary is 
located at 0.09 s tWl (70 mbsO. Sequence PN 1 consists of 45 m of 
nannofossil oozes deposited during Oligocene time (Schlich , 
Wise. et al.. 1989. "Site 748" chapter). 

Sequence NQ I, from 0.09 s twt (70 mbsO to the seafloor 
reflector, is dated as Miocene, It is characterized by two hia­
tuses , the first one of 5-m.y. duration . from 17 to 12 Ma, at 40 
mbsf; the second one of3·m,y, duration, from 8 to 5 Ma, at II 
mbsf. Sequence NQ I consists of nannofossil ooze covered by 
diatom ooze (Schlich , Wise, et aI., 1989, "Site 748" chapter). 
The Pleistocene-Pliocene sediment layer (10-13 m thick) is (00 

thin to be seen on the seismic section. 

Site 750 

The reflector at 0.62 s twt (675 mbsO corresponds to the 
basaltic basement (Fig. 4 and Table 3). The reflector at 0.69 s 
twt previously identified with the basement (Schlich, Wise , et 
aI. , 1989, "Site 750" chapter) is, in fact , an intra-basement 
reflecto r located about 100 m below the bottom of the hole . 
The basement consists of moderate to highly alte red basal t 
flows of Albian age (110 Ma) . 

The reflector at 0.56 s twt (600 mbsO corresponds to the 
K2IK3 boundary and to the top of lithologic Subunit IIIe. This 
reflector interferes with a reflector at 0.58 s twt (620 mbsO that 
is assoc iated with the top of Unit IV. The K2/K3 boundary 
was associated by the Leg 120 sc ienti sts (Schlich, Wise , et aI., 
1989, " Site 750" chapter) with a reflector at 0.59 s twt (595 
mbsO. The corresponding sequence is early Albian at the base 
and was deposited in a subaqueous or subaerial environment 
with a terrestrial component up to the Coniacian. This time 
span corresponds to Sequences K I-K2. 
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The K31P1 reflector at 0.46 s twt (450 mbsO was dated by 
the Leg 120 sc ientists as early Maestrichtian (Schlich. Wise, el 
aI. , 1989 , "Site 750" chapter); this age disagrees by about 10 
m.y. with the middle Paleocene age of the top of Sequence K3 
at Site 748. A reinterpretation of MCS Profile RS 02-24 places 
the K31P1 reftector at 0.37 s twt (355 mbsO. The traveltime 
difference (0.09 s twt) with the previous interpretation could 
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be related to a fault system observed on MCS Profile RS 02·24 
at shot point 4800, 30 km westward of Site 750. We now think 
that the K3/PJ reflector, dated as late Maestrichtian (66 Ma), 
corresponds to the top of lithologic Subunit lIlA. The 245·m· 
thick K3 Sequence, deposited from early Santonian to late 
Maestrichtian times , encompasses lithologic Subunits Hie, 
11IB , and IlIA . The deepest sediment of Sequence K3 is the 
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oldest pelagic sediment at Site 750. From the bottom to the top 
of Sequence K3, the depositional environment changed from 
an outer continental shelf to a continental slope environment. 

The PlIP2 reflector located at 0.31 5 twt (290 mbsf) was 
dated as early Paleocene-late Eocene (Schlich, Wise , et aI., 
1989, "Site 750" chapter). This age disagrees with the middle 
Eocene age found at Site 748. The new interpretation of MCS 
Profile RS 02-24 shows that the PI1P2 reflector could be placed 
at 0.24 s twt (220 mbsf) and, thus, could be dated as middle 
Eocene (no core was recovered between 143 and 259 mbs£). 
This depth of 220 mhsf corresponds to the top of log Unit 2, 
where an increase with depth of the sonic logging velocity was 
observed in relation to an increase of sediment compact ion. 
Sequence PI, 135 m thick , is of early Paleocene to middle 
Eocene age and corresponds to lithologic Subunit lIB and to 
the lower part of Subunit IIA. 

Sequence P2, 220 m thick , is dated as middle Eocene. One 
meter of Pleistocene-Pliocene sediment unconformably over­
lies Sequence P2. The hiatus at the top of P2 extends from 42 
to 5 Ma. 

DISCUSSION 

The basalts cored in the Raggatt Basin at Sites 748, 749, 
and 750 are slightly to highly altered flows , up to 5 m thick, 
brecciated basalts, and basalt pebbles. Some sediments are 
interbedded between the flows at Site 748. Basalts at Sites 749 
(48 m cored) and 750 (34 m cored) were erupted close to sea 
level before the middle Albian, 110 m.y. ago (Whitechurch et 
aI., this volume). These basalts are transitional in composition 
between typical Indian Ocean mid-ocean ridge basalts and 
normal oceanic-island basalts. Basalt at Site 748 (4.5 m 
recovered) is younger (80 Ma; Whitechurch et aI., this vol­
ume) and has compositional characteristics similar to intra­
plate, oceanic-island alkaline basalt; thi s basalt does not 
correspond to basement, as previously shown, but lies 90-180 
m above the true basement. 

The basement, as observed on the MCS profiles, has been 
interpreted to be the result of successive volcanic flows in 
subaerial conditions (Schaming and Rotstein , 1990). The time 
span between each volcanic episode appears to have been 
long enough to allow for alteration and erosion. In some 
places, it is almost impossible to distinguish the basement 
from Sequence K I ; however, interval velocities of 4.8-5.5 
kmls have been derived from MCS data for the basement and 
of 3.5-4.8 kmls for Sequence K 1. Where well defined, the top 
of the basement corresponds to a high-amplitude and high­
continuity reflector affected by toplap (erosional surface). 

Site 748 is located on the western flank of the basement 
synform associated with the Raggatt Basin (Rotstein et ai., 
1990). Site 750 lies 20 km eastward ofa basement ridge, on the 
eastern side of the Raggatt Basin (Rot stein et aI., 1990). At this 
location more than I s twt (2.5 km, assuming a velocity of 5 
kmls) of internal reflectors were observed within the basement 
(Fig. 2). In the central part of the synform , these intra­
basement reflectors are almost horizontal. On each side of the 
synform, they display a 5°_8° dip along northeast-southwest 
profiles. The true dip can only be calculated at three MCS 
profile intersections close to Site 751: the mean direction is 
N700W. At Site 748, the intra-basement reflectors dip 1.7°-
2.8° eastward along Profile RS 02-27 and extend downward to 
0.7 s twt (l.8 km, assuming a velocity of 5 kmls). 

The basement was eroded after emplacement. Sequences 
K I and K2 were deposited in subaerial or shallow-water 
conditions and onlapped the western flank of the basement 
synform. Sequence K2 is characterized by a very low interval 
velocity (2.0-2.3 km/s) compared with the ve locities of Se­
quences K I (3.5-4.8 kmls) and K3 (2.8-3.2 kmls). The two 
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sequences are very thin close to Site 750 (about 75 m) and 
almost disappear over the basement ridge observed at shot 
point 4800 (Fig. 2). In the vicinity of Site 750, chaot ic 
reflectors affecting Sequences K I and K2 indicate a high­
energy-depositional environment or an alternation of depos i­
tion and erosion . The eastern part of the basin remains very 
close to sea level until about the end of the Coniacian (end of 
deposition of Sequence K2). Sequence K2 lies unconformably 
under Sequence K3; erosional features were observed near 
the eastern flank of the synform. This erosion is confirmed by 
the clayey siltstones cored in the upper part of Sequence K2 at 
Site 750 (Core 120-750B-12W); it occurred before the deposi­
tion of Sequence K3, at the beginning of the Santonian 
(roughly 88 Ma) and is followed by subsidence to a depth of at 
least 200 m, which is the lower limit of the abundant glauco­
nite formation. 

Sequence K3, deposited between 88 and 66 Ma, appears 
very different between the eastern Site 750 and the western 
Site 748. Pelagic sediment , evolving from the outer continen­
tal shelf to the continental slope, was found at Site 750, 
whereas sediment of constant shallow-water depths was ob­
served at Site 748. 

The western part of the basin is characterized by carbonate 
mounds located 10-70 km east of Site 748. The apparent limit 
of the mounds follows a north-south direction and seems to 
extend to the chaotic configurations observed to the west of 
the central part of the Kerguelen Plateau. The carbonate 
mounds appear to be related to the 77°E Graben and are 
observed on its eastern flank. The top of the carbonate 
mounds are characterized by high-amplitude and low-continu­
ity reflectors; they are much more chaotic at thi s level than 
below, suggesting emergence of these structures. After thi s 
emergence , the western part of the basin subsided rapidly to 
more than 1000 m below sea level, at a rate of 150 m1m.y. 
(Schl ich, Wise, et al.. 1989, "Site 748" chapter), and reached 
the same depth as the eastern part of the plateau. The 
depocenter of the Raggatt Basin was shifted to the east after 
deposition of the cretaceous sediments. 

Sequence PI was deposited over the entire Raggatt Basin 
between early Paleocene (66 Ma) and middle Eocene times 
below 1000-2000 m water depths. The upper boundary of 
Sequence P I corresponds to a change in the rate of sedimen­
tation documented at both sites at 54-52 Ma. The upper 
boundary of Sequence P2 is defined by toplap in the center of 
the basin and corresponds to a hiatus at 38 Ma at Site 748 and 
a hiatus at 42 Ma at Site 750. 

Oligocene and Miocene sediments are not present at Site 
750, in contrast to Sites 748 and 751 (SchUch, Wise , et al.. 
1989, "Site 748," "Site 750," and "Site 751" chapters). The 
two latter sites show two major hiatuses: the first one, 
between 17 and 12 Ma, is only recorded in the Raggatt Basin, 
whereas the second one, between 8 and 5 Ma , is recorded on 
the entire SKP and also at Site 747 in the central part of the 
Kerguelen Plateau (Schlich, Wise, et ai. , 1989, " Site 747" 
chapter). 

CONCLUSIONS 

The correlation of seismic sections with ODP drilling 
results (Figs. 4 and 5) and a reinterpretation of composite 
MCS profiles between Sites 748, 750, and 751 (Fig. 2) provide 
new insight on the evolution of the Southern Kerguelen 
Plateau (Fig. 6). 

Before or during Albian time (l10 Ma), thick basalt flows 
formed the Southern Kerguelen Plateau during success ive 
volcanic episodes. As a result of the volcanic activity, base­
ment synforms and basement ridges shaped the plateau. At 
this time, much of the plateau was above sea level (Fig. 6A). 
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Between 110 and 88 Ma, the basement was strongly 

eroded, and sed iment fi lled t he Raggatt Bas in basement syn­

form and covered the eastern basement ridge. Gradual and 

probably thermal subsidence affected the ent ire Raggatt Ba­

sin. Continental-type sed imentation (K l-K2) prevailed duri ng 

this time span. At the beginning of the Turonian , the eastern 

Raggatt Basin was uplifted in association wit h faulting (Fig. 

6B). The uplift was followed by subsidence and can be 

interpreted as t he result of extension along a nort hwest­

southeast d irection that will g ive ri se to the easte rn SKP 
. 

margin. 

After this tectonic event, the eastern part of the SKP 

subsided and pelagic sediment was depos ited, whereas to the 

west the sedimentat ion regime remained at shallow water 

depths (K3). During the Campanian and the Maestric h tian , 

carbonate mounds were developed in the western part of the 

Raggatt Basin , suggesting a very slow subsidence. Later, the 

basin was uplifted (66 Ma) in association w ith the north-south 

tectonic event that fo rmed the 77°E Graben. The western part 

of the Raggatt Basin represents one of the rift Hanks associ­

ated with the 77'E Graben (Fig. 6C). 
During the Paleocene, the western part of the Raggatt 

Basin subsided rapidly to 1000 m water depths. From the late 

Paleocene (58 Ma) to abou t 40 Ma, a slow thermal s ubs idence 

affected the entire SKP, which reached a depth of 1000-2000 

m (Pl). At 54-52 Ma, the sedimentation rate changed abruptly 
over most of the Raggatt Basin (P2) (Fig. 6D). 

At 38 Ma, an erosional event was observed on the entire 

plateau. This event is related to the separation by seafloor 

spreading of the Kerguelen P lateau-Labuan Basin and Broken 

Ridge-Diamantina Zone dated at 45-42 Ma by Munschy and 

Schlich (1987). No sediment was deposited in the eastern part 

of the basin between middle Eocene and middle Pliocene 

times. In the central and western parts of the basin, Oligocene 

and Miocene (PNI and NQI) sediment s are present, and two 

erosional events were observed in the Miocene between 17 

and 12 Ma and between 8 and 5 Ma (Fig. 6E). 
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