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SUMMARY

The Bureau of Mineral Resources has prepared recommendations
for five sites, which could be drilled during Legs XXVIII and XXIV of the
Deep Sea Drilling Project, being managed by the Scripps Institution of
Oceanography.

The sites have been selected on the basis of recent marine
geophysical surveys by BMR. They are all in places where the sediments
are thin enough for the drill to reach underlying basement rocks, and
where stratigraphic information on the basement will be of greatest value
to tectonic and evolutionary geological studies of the eastern Australian
region.
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1. JINTRODUCTION

leg XXI of the Deep Sea Drilling Project provided much
information on the age and biostratigraphy of some of the ridges, marginal
basins, and plateausin the southwest Pacific. However, the results also
posed many questions about the tectonic and sedimentary history of this
complex region, and some of these can be answered only by further drilling
in the area.

Since December 1970, BMR has completed about 71 000 nautical miles
of a planned 80 000 nautical mile systematic seismic, magnetic, and gravity
survey of the Australian continental margin. Only the traversing south of
Tasmania and in the Tasman Sea is relevant to Legs XXVIII and XXIX of the
Deep Sea Drilling Project (Plate 1),

This report contains proposals for five drill sites - two on
Leg XXVIII and three on Leg XXIX., The bathymetric features on which the
sites are located are the Tasmania Ridge, the Cascade Plateau (Plate 2),
the Tasman Basin (Plate 6), and the Dampier Ridge (Plate 5). These have
been chosen because of their importance in any accurate morphological re-
construction and tectonic evolution of the region. The exact drill site
locations are based on the results of BMR seismic traverses, using criteria
such as water depth and sediment thickness,

-
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2, LEG XXVIII SITES EMR 1 AND 2 - SOUTHERN TASMANTA AREA

The proposed drill sites are situated on BMR survey lines; as
indicated on the traverse map given in Plate 1, The relation of the .
sites to the bathymetric features is shown in the bathymetric map (Plate 2)s

Regional Setting

Results from the surveying south of Tasmania indicate that the
area off the continental shelf may be divided into three major bathymetric
features, The Tasmania Ridge, separated by a narrow channel from the
continental slope, extends directly south of Tasmania and out of the survey
area, The Cascade Plateau (new name proposed) lies southeast of Tasmania
and is separated from the ridge by a broad sediment-filled channel which
trends south and then southeast around the plateau.

BMR 1: Tasmania Ridge 45° 50's, 145° 50'E.
Water Depth 2 700 metres.

The Tasmania Ridge lies at a depth of 2 500 to 3 500 metres and is
marked by numerous topographic highs, which give it a rugged outline,
Sediment thickness is very variable on the ridge, and thick sediments typically
occur in small pockets between basement highs., Evidence for at least two
separate periods of deposition is apparent in some of these pockets. . Topo-
graphic changes in basement on the ridge do not generally affect the magnetic
field, This suggests that the ridge does not have an oceanic basement, and
may be submerged continental material.

Aims of BMR 1

Little previous work has been conducted on the ridge, and a drill
hole could- give important basic information on its age, composition, and
origin,

] Knowledge of the age and type of sediment on the ridge would be
valuable in determining the sediment source. Also, evidence of the time
of initial separation of Antarctica and Australia may be apparent in the
column, This could take the form of a transgression from non-marine to
marine sedimentation. '

The proposed drill site is on a line of continuous seismic, magnetic,
and gravity data. The site was selected because sediment thickness here should
allow easy penetration to basement. The seismic section indicates some 400
metres of sediment at the site (Plate 3).

BMR 2: Cascade Plateau 430 50'S, 151o 02'E,
Water Depth 2 TOO metres.

The Cascade Plateau, to the southeast of Tasmania, is a broad,
roughly circular, plateau area at a depth of 2 000 to 3 000 metres. Thick
sediments (approximately 1 km) cover most of the plateau, but this decreases
on the eastern edge to a depth that would allow a drill to penetrate to ;
basement. Its proximity to Tasmania suggests that the plateau may be submerged
continental material.,
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Aims of BMR 2

As in the case of the Tasmania Ridge, little is known about the
Cascade Plateau; again, a drill hole could give basic information on the
plateau's age, composition, and possible origin, '

The Plateau forms a lobe on the southeastern corner of the Australian
plate and as such should be important in an accurate reconstruction of the
area. In reconstructions of the southwest Pacific available at the present
time, for example by Griffiths & Varne (1972), no account is given of this
plateau., Its relation to Lord Howe Rise is unknown. Comparison of the
sedimentary section from the plateau and from Lord Howe Rise (e.g. from the
Deep Sea Drill-Site 207) could determine whether both these areas have received
sediment from the same source, and may indicate a date for the separation of
these masses.,

The site selected is on a line of continuous seismic, magnetic,

and gravity data. It is in an area of low relief, and sediment thickness
at the site is approximately 400 metres (Plate 4).

3. LEG XXIX SITES BMR 3, 4, AND 5 = TASMAN SEA AREA

Recent morphological reconstructions of the region, and the
results of Leg XXI, suggest several places where more data are required in
order to obtain a reasonable tectonic history of the Tasman Sea area. The
following deep sea drilling site proposals are aimed at three such places
in the hope that the information obtained would provide constraints on any
speculative models of the evolution of the area.

The morphological reconstruction and evolutionary model for the
Tasman Sea area proposed by Griffiths & Varne (1972) is consistent with
most of the known geological and geophysical data and is therefore accepted
as providing a general tectonic history of the area. Mutter & Symonds of
BMR (in prep.) arrive at a similar tectonic history, which is summarized below.

Mutter & Symonds (in prep.) tentatively suggest that the Tasman
Basin was formed in two discrete stages. The initial stage was due to sea=-
floor spreading from about 80 to 60 m.y. B.P. (Hayes & Ringis, 1972) creating
a triangular rift between Australia and the southern part of Lord Howe Rise.
The oceanic crust created by this stage now exists as the swale and abyssal
hill province of the central and southern Tasman Basin, In response to the
spreading a rift developed between Australia and the northern part of Lord
Howe Rise, which may have been a marginal plateau at this time., The second
stage was the result of the 'differential spreading of Australia and the
Campbell Plateau from Antarctica during the Tertiary', leading to 'the
establishment of a zone of transcurrent displacement through New Zealand'
(Griffiths & Varne, 1972, p.86), namely the Alpine Fault. This produced
further rifting between Australia and Lord Howe Rise, thus forming the

. 'oceanic'! basement .beneath the present abyssal plain as the rise moved

northeast with respect to Australia. Mutter & Symonds (in prep.) suggest
that the Mellish Rise may have been formed as a result of igneous activity
in a zone of transcurrent displacement resulting from the northeasterly
movement of the northern end of Lord Howe Rise. That is, the Mellish Rise
may be the northern equivalent of the Alpine Fault. During the second
stage of rifting, the Dampier Ridge, which probably formed as an intrusive
complex in the initial rift between Lord Howe Rise and Australia, also
moved northeast with respect to Australia in a similar manner to Lord Howe
Rise, This movement may have been responsible for some rifting between

‘the Dampier Ridge and the rise.



BMR 3 and 4: Tasman Basin

Two sites are proposed in the Tasman Basin. Ideally, both should
be drilled in order to test the hypothesis of dual stage evolutiong
however, either one would provide a great deal of information on the area.

EMR 3 Abyssal Plain - 37° 24.7'S, 152° 28.6'E.
- Water Depth 4 725 metres

BMR 4 Swale Area - 36° 28,1's, 154° 37.7'E.
- Water Depth 4 390 metres

The proposed drill holes are situated on line 68 (BMR survey 14),
which has continuous seismic and magnetic coverage. Gravity data were also
recorded continuously, but on much of the line the quality was poor owing
to the roughness of the sea. The position of this line and other BMR
traverses is shown in Plate 1, BMR 3 and 4 are also situated about 10
nautical miles from two Eltanin lines.

Regional Setting

The relation of the drill sites to regional structural and
bathymetric features is shown in Plates 5 and 6, respectively.

The Tasman Basin is the flat-lying area between the base of the
eastern Australian continental slope and the western margin of the Dampier
Ridge, north of latitude 33°S and between the base of the slope and the
western margin of Lord Howe Rise, south of latitude 3305, The basin
ranges in width from about 220 kilometres north of 33°S to more than
1 250 kilometres south of 33°S, and in depth from 4 500 to 5 200 metres.

The regional magnetic field in the northern part of the Tasman
Basin is characterized by small, irregular closures of the zero and +100
gammas residual magnetic contours, which exhibit a vague north-northeast
trend. Ringis (1970) and Hayes & Ringis (1972) describe magnetic line-
atlonsotrending about 330 in the southern part of the basin between 34 i
and 40 S, Hayes & Ringis (1972) state that 'the magnetic lineations are
distributed in a bilaterally symmetric fashion about a highly disrupted
basement ridge, which also trends NW' . During the last fifteen years
quite a deal has been written on the Tasman Basin. The earlier papers
such as Standard (1961), Conolly (1969), and Van der Linden (1970) deal
mainly with the morphology of the northern and central areas of the basin,
and Eade & Van der Linden (1970) discuss the Quaternary stratigraphy and
sedimentation in the North Tasman Basin. Later papers and abstracts such
as Cullen (1970), Ringis (1970), Griffiths (1971), Fackham & Falvey (1971),
Vogt & Conolly (1971), Griffiths & Varne (1972), and Hayes & Ringis (1972)
mainly discuss the structure and evolution of the Tasman Basin in the Iight
of the regional tectonics of the Tasman Sea area. Using seismic refraction
studies Shor, Kirk & Menard (1971) arrive at a crustal thickness of 5 to 6
km for the north Tasman Basin.
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Local Setting

The Tasman Basin can be divided into two provinces: the flat
abyssal plain and the abyssal hills area, The abyssal plain, which is
about 250 km wide, extends south from 24°S, paralleling the gontinental
shelf. The abyssal hills province, which occurs south of 35S, is a
'triangular area of abyssal hills and ridges lying between the Lord Howe
Rise and the Tasman Abyssal Plain' (Conolly, 1969).

The abyssal plain north of about 33°S consists of an average of
1 km of sediment overlying rugged to undulating oceanic basement. A
number of low abyssal hills occur in this area. South of 33°S the basement
surface dips gently towards the shelf, and sediment thickness ranges from
about 1 km on its eastern margin to 2 km or more at the base of the slope.
Throughout the abyssal plain the top 500 m of sediment is often characterized
by very good reflectors on the seismic sections - these are probably recent
turbidites.

The character of the abyssal hills province appears to be largely
controlled by the northwest-trending basement ridge described by Hayes & .
Ringis (1972). West of the ridge the basement surface, which appears to be
slightly less rugged than that of the abyssal plain, dips gently west; the
thickness of the relatively transparent sediment cover ranges from about
500 m to 1 km. East of the ridge the basement surface is more rugged with
no consistent dip, and abyssal hills are common; The sediment thickness
is usually less that 1 km.

Throughout much of the central and northern Tasman Basin, part-
icularly in the abyssal plain province, a relatively prominent, but some-
times disrupted, reflector is often visible on the seismic sections about
half way between the sea floor and the basement surface. This is shown
as the blue reflector on sketched seismic section B-B' (Plate 7). Two
drill holes have been proposed in the Tasman Basin to elucidate differences
in both the nature of the basement and the seismic characteristics of the
sediment between the two provinces, and how these factors relate to the
origins of the provinces.

Plates 8 and 9 are copies of seismic sections showing the
locations of BMR 3 and 4, respectively. They indicate that at BMR 3 there
is about 750 m of sediments overlying rugged to undulating basement and
at BMR 4 there is about 650 m of sediments overlying relatively smooth
basement.,

Aims of BMR 3

BMR 3 has been selected to supply the following information:

(a) Age of basement, using biostratigraphic information.
(b) Character and composition of the basement.

(¢) Age and composition of the sediments.

(d) Rate of turbidite deposition in the area.

(e) Age and nature of the prominent central reflector described
above,
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If most of these aims were met by the drill hole the following
would result:

(i) A better understanding of the origin of the abyssal plain; e.g.
whether the basement in this area formed at a ridge (Hayes &
Ringis, 1972) or as the result of rifting.

(ii) A biostratigraphic check on the age of basement deduced by
Hayes & Ringis (1972) from magnetic lineations about a basement

ridge.
(1ii) An age for the formation of the Tasman Basin,

(iv) A check for the presence of the late Oligocene to mid ﬁocene
break in sedimentation found at other sites in the Tasman-Coral
region on Leg XXI of the Deep Sea Drilling Project.

Aims of BMR 4

BMR 4 has been selected to supply the following information:

(a) Age of basement, using biostratigraphic information.
(b) Character and composition of the basement.
(c) Age and composition of the sediments.
(a) Rate of pelagic deposition in the area,
If most of these aims were met by the drill hole the following
would result:
(1) A better understanding of the origin of the abyssal hills area.

(41) A bviostratigraphic check on the age of basement deduced by Hayes
& Ringis (1972) from magnetic lineations about a basement ridge.

(iii) An age for the formation of this part of the Tasman Basin.
Is it the same age as the abyssal plain?

(4v) A check for the presence of the late Oligocene to mid Eocene gap
in the sedimentary record found at other drill sites in the Tasman-
Coral Sea region on Leg XXI.

BMR 5: Dampier Ridge - Lat. 30° 49.5' to 31° 49,9'S.,
- Long. 157° 51.8' to 157° 40.7'E,
= Water Depth 2 980-2 540 metres.

The proposed drill hole is situated on line 58 (BMR survey 15),
which has continuous seismic, gravity, and magnetic coverage. The
distribution of other traverse lines is shown in Plate 1,

Regional Setting

The relation of the drill site to regional structural and bathy-
metric features is shown in Plates 2 and 3 respectively. The Dampier
Ridge, which.lies between latitude 26° 30' and 32 30!, is an approximately
north-south trending ridge about 100 km wide and 1 800 metres below sea level,
at its highest point. The ridge markes the eastern margin of the north
Tasman Basin and is separated from the foothills of Lord Howe Rise by the
Lord Howe and Middleton Basins (Plate 7. :

A\
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The ridge is associated with a broad, positive 100-200 gamma.
north-south trending residual magnetic anomaly, on which are superimposed
shorter wavelength anomalies, up to +400 gammas, associated with shallow
or exposed basement. .

Until recently, little was known of the Dampier Ridge owing to
lack of seismic information; however, a few authors have referred to it.
Van der Linden (1967) proposed the name 'Dampier Ridge' for the structure
and Van der Linden (1969) suggested that it may be an extinct or dormant
mid-ocean ridge. Van der Linden (1970) referred to 'the youthfulness of
the ridge' and Cullen (1970) raised a number of objections to Van der
Linden's suggestion that the Dampier Ridge may be an extinct mid-ocean
ridge. Using continuous gravity measurements Woodward & Hunt (1971)
calculated a crustal thickness of 20 km beneath the Dampier Ridge.

Local Setting

The Dampier Ridge is marked by relatively rugged and occasionally
exposed basement, which is overlain by an average of 600 metres of sediments,
with & maximum of 1 km in basement lows (assuming a velocity of 2 km/s for
the sediments), The upper 200-300 metres of sediments is usually more
trangsparent than the underlying sediments. The character of the seismic
records suggests that the basement is probably volcanic = the ridge may be
a large intrusive complex. West of the ridge no abrupt contact can be seen
between the basement of the Dampier Ridge and that of the abyssal plainj
east of the ridge the basement surface disappears under the Lord Howe and
Middleton Basins (Plate 7).

Plate 10 is a copy of a seismic section showing the location of
BMR 5. It indicates that at this site the sedimentary thickness ranges
from about 500 to 700 metres and that the basement surface is relatively
smooth. ~.

"Aims of BMR 5
BMR 5 has been selected to supply the following informationg

(a) Age of basement, using biostratigraphic information

(b) Character and composition of basement

(c) Age and composition of the sediments

(d) Rate of pelagic deposition in the area.

If most of these aims were met by the drill hole the following
would result:

(i) A better understanding of thelorigin of the Dampier Ridge, which
is difficult to account for by any simple explanation of the tectonics of
the area. Some of the possibilities are:

A. A pilece of uplifted abyssal plain.
" B. An extinct mid-ocean ridge. '

- C. A piece of submerged subcontinental crust left behlnd as
Lord Howe Rise separated from Australla.
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D, An intrusive complex formed in the initial rift between
Lord Howe Rise and Australia (perhaps similar to those in
the African rift system, e.g. Ruwenzori). The authors
favour the latter origin.

(ii) Limitations on the age of the northern part of the Tasman Basin,
thus allowing a more detailed history of the separation of Lord Howe Rise
and Australia to be built up.

Note: Throughout the report sedimentary thicknesses have been
calculated using an assumed velocity of 2 km/s.
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QP—Queensland Plateau
DR.—Dampier Ridge
LHR—Lord Howe Rise
CP.—Challenger Plateau
W.N.R.— West Norfolk Ridge
N.R—Norfolk Ridge
NCB.—New Caledonia Basin
\“/ N.C—New Caledonia

M.R—Mellish Rise
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