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SUMMARY 

A review of the Tertiary biostratigraphy of the northeast Australian offshore region is presented in 
this report, based on seven wells in the Papuan and Capricorn Basins, six DSDP Sites in the Coral Sea Basin 
and Lord Howe Rise, and a number of dredges and cores taken on various research cruises in the region. 

Three Tertiary sedimentary packages, each separated by unconformities are present in the basin 
margins of the region, but only two are present in the basins. 

The first package ranges in age from middle to late Eocene (Zones P.ll to P.17 - Ta3)' and overlies 
older rocks, both sedimentary and igneous, ranging in age from Palaeozoic to early Eocene. At basin margin 
locations this package was deposited in non-marine environments at the southern end of the Marion Plateau, 
and shallow marine situations north of the Plateau. 

Deposition of the second sedimentary package was initiated during the late Oligocene, within Zone 
N.I9/20 in the Coral Sea Basin, in Zone P.21 in Anchor Cay-I, and within Zones N.3 or N.4A elsewhere, and 
then continuing into the middle Miocene, Zone N.9. Water depths on the basin margins were shallow, with 
larger foraminiferal-red algal carbonates dominating the late Oligocene and early Miocene. Within the late 
early and early middle Miocene (Zones N.6 to N.9; lower Tf), growth of coral and Halimeda commenced in 
the Papuan Basin, but elsewhere to the south there is no evidence of coral growth, although corals probably 
were able to survive on the northern parts of the Queensland Plateau. Along the basin margins, 
sedimentation ceased in the middle Miocene, until the late Miocene, but within the deeper water areas 
sedimentation appears continuous to the Holocene, except for some localised, short-lived breaks. 

Deposition of the third package was initiated during either the latest Miocene (Zone N.17B) or 
earliest Pliocene (N.18) on the basin margins and plateaux, continuing to the Holocene. Coral and Halimeda 
are present in basal limestones of this package at least in the Papuan Basin, where this initial carbonate 
phase is overlain by terrigenous and shallow marine siliciclastic sediments. To the south, carbonate sediments 
were deposited at depths similar to those in the areas at the present time. There is evidence for a widespread 
hiatus separating the latest Pliocene (Zone N.21) from the middle Pleistocene. 

Using the data from the various drill holes and dredge samples taken in the region, it is possible to 
predict the probable biostratigraphic succession likely to be encountered in any drilling both within the 
Great Barrier Reef and any sites either in troughS or on plateaux of the southern margins of the Coral Sea 
Basin. 

Geohistory analyses have been made for all wells and DSDP Sites. These results suggest that heatflow 
regimes throughout the Tertiary cooled from those prevailing during the formation of the basins. Subsidence 
rates appear to have been gradual through Eocene to Miocene time, rapidly increasing during the Pliocene 
and Pleistocene for all basins. Sediments in the Papuan Basin became marginally mature by the end of the 
Mesozoic, but there is strong evidence that maturity levels increased during the Pliocene and Pleistocene. 
Within the Capricorn Basin, geohistory modeling indicates that levels in the lower part of Aquarius-l 
approached marginal maturity only during the Pliocene or Pleistocene. 
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INTRODUCTION 

Eight wells from the southeastern part of the Papuan Basin (Anchor Cay-1, Borabi-1, 
Kusa-1, Pasca-A1, Pasca-A2, Pasca-C1, Pasca-C2 and Uramu-1A) and four wells from the 
southern end of the Great Barrier Reef (GBR) and Capricorn Basin (Aquarius-1, 
Capricorn-1A, GSQ Sandy Cape-1-3R and Wreck Island-1) provide the data base for this 
study (Figure 1). In addition Deep Sea Drilling Project (DSDP) Sites in the region (208, 
209, 210, 287, 587 and 588) have also been used. All but the DSDP sites were drilled on 
potential reefal structures established either on basement highs or shelf edges, in relatively 
shallow water. Of the DSDP sites only 588 penetrated to the Mesozoic; 209 and 210 
penetrated the Eocene; 587 the latest Miocene, and 208 and 587 were barren over much of 
the interval drilled. Sites 588 and 287 are very close to 208 and 210 respectively and so 
should contain a similar section. Thus the sections available for study provide information 
for the biostratigraphic sequence likely to be encountered in the sites to be drilled during 
Ocean Drilling Program (ODP) Leg 133. Also a number of dredges and gravity or piston 
cores were taken during several cruises in the north-east Australian region have also 
provided data for this study. Well analysis diagrams (Plates 1 to 15) have been prepared for 
all wells and DSDP sites. The data for these has been obtained from well completion 
reports, from compilations by Robertson et al., (1984) Research Australia Ltd., and Flower 
Doery Buchan Ltd., (1984) and from the DSDP Initial Reports. In addition geohistory 
analysis has been carried out on all drill sites using input data from the same sources as the 
well analysis diagrams. As with the biostratigraphy, emphasis has been placed on the 
Tertiary section; the Mesozoic sections are only from the wells of the Papuan and 
Capricorn Basins. 

The biostratigraphic part of this review is based almost entirely on the Tertiary. In 
those few sections which penetrated the Mesozoic this part of the column marine faunas 
are solely represented by a few dinoflagellate species and biostratigraphic studies have 
been based entirely on studies of palynomorph assemblages. In addition, there is also 
uncertainty as to the stratigraphic units intercepted. Because the Mesozoic part of the 
section is of importance for petroleum exploration and must be taken into account in any 
geohistory analysis, summaries for this part of the section are to be found in the well 
analysis diagrams (Plates 1 to 15); these summaries are based on the unpublished work of 
H. Struckmeyer (pers. com., 1990). Detailed biostratigraphic reviews have been left to 
others (e.g. Davey, 1987, and Morgan, 1989). 

As would be expected, the wells penetrated sequences which have been deposited in 
shallow water marine sites during the Tertiary. Deposition for some of the DSDP sites was 
initiated in shallow water, but show gradual deepening with time (particularly those on the 
Lord Howe Rise, which subsided to its present depths in the Palaeogene). Other sites have 
remained at similar depths throughout their history. The majority of dredges taken in the 
region have sampled shallow water sequences. Of the cores, most sampled only the 
Pleistocene, but at three sites the late Pliocene was encountered. 

To date foraminiferal faunas only from Borabi-1 have been examined; additional 
faunal and floral data has been obtained from various reports and publications (e.g. 
Robertson Research Australia Ltd., and Flower Doery Buchan Ltd., 1984; Lloyd, 1978, 
1988; Palmieri, 1971, 1974, 1975 and 1984; Chaproniere, 1983; Kennett and von der Barch, 
1985). In addition the Pleistocene planktic foraminiferal biostratigraphy for the area 
around the Queensland and Marion Plateaux is summarised here and detailed results will 
be published elsewhere. 
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The time scales used in this work are based on the following sources: Tertiary 
(Berggren et aI., 1985a, b), Cretaceous (Burger, in prep a), Jurassic (Burger, in prep b) and 
Triassic (Haq et aI., 1989). 
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Figure 1. Locality map showing data points used in this study. A: Exploration wells, dredge and 
core sites; B: DSDP drill sites. 

BIOSTRATIGRAPHIC SUMMARY 

A number of bore holes have been drilled into sites at both deep and shallow water 
localities. In addition a number of sites have been dredged, mainly in the shallow water 
parts of some of the marginal shelfal areas and plateaux bounding the western part of the 
Coral Sea Basin. The various sections are discussed below and an attempt is made to relate 
the dredge material to these sequences. The planktic zonal scheme of Blow (1969) as 
modified by Kennett and Srinivasan (1983) together with the East Indies Stage 
Classification (Adams, 1970, 1984; Jenkins et aI., 1985) provide the basis for the Tertiary 
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biostratigraphy used in this report (Figure 2); for the Quaternary, the zonation of Bolli & 
Premoli Silva (1973) as modified by Chaproniere (1985a), is utilised. Figure 2 summarises 
the stratigraphy for all the sections and dredges used in this study. Figure 3 is an idealised 
sequence for both the basin margins (A) and the deep basin (B) locations. 

Basin Margin Sections 

In the sequences studied from the southeastern Papuan Basin, Eocene sediments are 
found to unconformably overlie Mesozoic or older rocks. The Eocene is overlain 
disconformably by a late Oligocene or early Miocene to early middle Miocene sequence, 
which in turn is overlain by Pliocene and younger sediments. In the southern sequences, 
Eocene marine sediments are lacking. Instead late Oligocene unconformably overlies a 
non-marine sequence of unknown age, but possibly Eocene, the remaining section is similar 
to that from the Papuan Basin. 
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Figure 2. Biostratigraphic summary for all localities used in this study. (A) after Berggren et al., 
(1985a, b); (B) after Blow (1969), Berggren (1969), Kennett and Srinivasan (1983; (C) after 
Adams (1984), Adams et al., (1986), Chaproniere (1981, 1983) and Jenkins et al., (1985). 
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Eocene: The identification of levels within the Eocene is dependent on the quality of fauna 
present. Thus, in some sections (Anchor Cay-1) both middle (Ta3 ) and late (Tb) Eocene 
can be identified, but in others (Kusa-1, Borabi-1) only undifferentiated middle to late 
Eocene (Ta3 to Tb). In those sections with a diverse fauna (such as Anchor Cay-1), planktic 
foraminiferids Acarinina and Morozovella indicate middle Eocene, and higher up, 
Subbotina linaperta indicates late Eocene. In other sections (e.g. Borabi-1) planktics are 
absent and the presence of larger foraminiferids Asterocyclina and Discocyclina indicate a 
general middle to late Eocene age (Ta3 to Tb), but the presence of Pellatispira (in Anchor 
Cay-1) indicates late Eocene (Tb). A number of other species (such as Heterostegina 
saipanensis, Spiroclypeus vermicularis and Nummulites pengaronensis) typical of the middle 
to late Eocene shallow water carbonate sequences in the adjacent Indo-Pacific area (such 
as Fiji, Tonga, Saipan and Enewetak Islands) are absent from the sections studied here. 
These species appear to be tropical forms and their absence may have resulted from cooler 
water temperatures in the study area at that time. 
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Figure 3. Composite biostratigraphic sequences for (A) basin margin locations, and (B) for 
basinal locations for the Coral Sea area of northeastern Australia. 

With the exception of the Pasca wells, all wells studied from the Papuan Basin contain 
an Eocene section which has been referred to the Mendi Group (by Lloyd, 1978), a unit 
made up of bioclastic calcarenites or limestones. The absence of typical Tb sediments (that 
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is those with Pellatispira) in most of the wells (except for Anchor Cay-I) may be the result 
of either their removal by the erosion episode marked by the unconformity separating these 
sediments from the late Oligocene or Miocene sequence, due to the intense 
recrystallisation zone which sometimes appears to cover this interval, or to the absence of 
Pellatispira due to environmental reasons. 

To conclude, all shallow water sections show an earlier deeper water, planktic-rich 
phase, initiated within the middle Eocene, Ta 3 letter stage, which grades upwards into a 
shallowing sequence, in which larger benthics may become dominant, by the late Eocene, 
Tb stage. The degree of completeness of the section is probably controlled by the amount 
eroded off during the interval represented by the unconformity prior to the deposition of 
the Darai Limestone, or by the amount of recrystaIIisation which has destroyed the original 
fabric of the sediments. 

Late Oligocene to Early Middle Miocene: Definite late Oligocene planktic assemblages are 
present in only one well, Anchor Cay-I, where Zone P.21 planktic faunas from the Puri 
Limestone overlie the Eocene Mendi Group. Larger foraminiferids appear with the gradual 
lithologic change marking the transition from Puri Limestone to Darai Limestone. The 
appearance of both Heterostegina borneensis and Lepidocyclina (Eulepidina) ephippioides, 
without Miogypsina indicates the presence of lower Te. Adams (1984) correlates lower Te 
with Zones P.19/20 to N.4A (see Figure 2) and at least one locality containing a Zone 
P.19/20 planktic fauna is present in the region, but in a deep basinal setting (Site 210), 
which contrasts with the shallow water sequences in which the larger foraminiferids occur. 
However, larger foraminiferids typical of lower Te are first recorded from levels within 
Zones N.3 to N.4A elsewhere (Chaproniere, 1976), and it seems probable that the 
appearance of larger foraminiferal faunas in the shallow water parts of the region took 
place within the zonal interval N.3 to N4A; for this reason I have correlated the levels with 
lower Te larger foraminiferids to Zones N.3 and N.4A in Figure 2. The FAD (first 
appearance datum) ofMiogypsina within the range of L. (Eulepidina) ephippioides marks 
the base of upper Te (Jenkins et aI., 1985), and the LAD (last appearance datum) of L. 
(Eulepidina) defines the base of lower Tf, an event which takes place within Zone N.6 
(Chaproniere, 1981; Belford, 1984). This sequence of events is found in all the wells 
studied. In Anchor Cay-I, the presence of Globigerinoides sicanus and Praeorbulina 
glomerosa cUIVa above the FAD of Miogypsina indicates a level within Zone N.8 (late early 
Miocene). The stage of evolutionary development of both L. (Nephrolepidina) (parameter 
F of Chaproniere, 1980) and Miogypsina (parameter V of Drooger, 1952) is typical of that 
for lower Tf. The highest Miogypsina within the upper part of the Darai Limestone is M. 
(Lepidosemicyclina) thecideaeformis, and as this disappears at a level below the LAD of M. 
(Miogypsina) antillea (Adams, 1984), its extinction level cannot be used as evidence for 
correlation with a level high in lower Tf, which would be equivalent to a correlation with 
planktic Zone N.10 or higher (Adams, 1984). Thus the youngest larger foraminiferal 
assemblages within the top of the Darai Limestone in Anchor Cay-1 are no younger than 
early middle Miocene, Zone N.9. A similar sequence for the Darai Limestone is present in 
the other wells studied, but the Puri Limestone is absent. However, Lloyd (1978) has 
identified a Zone N.12 to N.14 planktic fauna above the highest larger foraminiferids in 
Uramu-1A, and Palmieri (1971, 1984) records a similar occurrence in Wreck Island-1 and 
GSQ Sandy Cape-1-3R. Lloyd (1978) bases his conclusions for a Zone N.12 to N.14 
determination on the overlap of Gr. (Gr.) cultrata and Gr. (Turborotalia) siakensis; the 
remainder of the fauna ranges from Zones N.12 to N.18. Though the only other record of 
Zone N.12 to N.14 from shallow water sections is that from Wreck Island-1 to the south, 
Zone N.18 to N.22 assemblages are found in all the shallow water sections. The species 
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siakensis is a homomorph of N. humerosa, a form which ranges from Zone N.18 to N.22 
(Kennett and Srinivasan, 1983); the two forms are thus very difficult to differentiate. In 
addition the geophysical logs indicate a major unconformity marking the top of the early to 
early middle Miocene limestones, with no evidence for a marl phase overlying these 
limestones. Thus, on balance of probabilities, a better interpretation is that specimens of 
humerosa and not siakensis are present, indicating that earliest Pliocene (Zone N.18) 
directly overlies the early middle Miocene (Zone N.9) in Uramu-1A. Further south, 
however, (in Wreck Island-I, and sample BMR701370 from the shelf east of Sandy Cape-l-
3R) good faunal evidence indicates that a middle Miocene (Zone N.l0 to N.14) planktic 
phase overlies the early middle Miocene larger foraminiferal limestones, as it does in the 
basinal sections. 

In Anchor Cay-l the Oligocene-Miocene cycle of sedimentation commenced during 
the Late Oligocene (Zone P.21B) with a deeper water planktic limestone (Puri Limestone), 
containing a subtropical/tropical planktic foraminiferal assemblage. This grades upwards 
into a shallow water sequence of larger foraminiferal-algal limestones (Darai Limestone), 
later in the Late Oligocene (Zones N.3 to N.4A). In the other wells from the Papuan Basin 
incorporated in this study, this planktic phase is absent, and sedimentation commenced 
with the larger foraminiferal-bearing limestone, probably at the same time that this facies 
developed in Anchor Cay-l, within lower Te. This larger foraminiferal assemblage is 
widespread and is present in all the wells (including Wreck Island-l). Study of faunas from 
cores in Borabi-l (Table 1) suggest that the Darai Limestone was deposited in gradually 
shallowing conditions. The larger foraminiferal sequence is similar to that recorded from 
northwestern Australia, exhibiting changes believed to have been in response to a gradually 
shallowing environment (Chaproniere, 1975). In support of this conclusion is the gradual 
increase in proportion of miliolids in the Borabi section from the top of upper Te, until they 
are the predominant faunal element prior to the appearance of corals within lower Tf; 
coralline algae are ubiquitous throughout the section, but appear to become more 
numerous at the top of the lower Tf part of the well. Similar faunas are found in other wells. 
Corals are recorded from both the upper Te (Pasca-Cl) and lower Tf (Borabi-l, Kusa-l, 
Uramu-1A) indicating that conditions favourable to the development of corals appear to 
have occurred at different times in the southeastern Papuan Basin. It is possible that at 
other locations more than one phase of coral development occurred. Conditions conducive 
to coral growth did not seem to have developed further south in Wreck Island-l where the 
larger foraminiferal faunas seem to be constant throughout the section. In some wells 
(Sandy Cape-I-3R and Wreck Island-l) the planktic foraminiferal faunal component seems 
to increase with a corresponding reduction in the larger foraminiferids during the early 
middle Miocene (Zones N.I0-N.12). 

Post-Middle Miocene: In the Papuan Basin the Darai Limestone is disconformably overlain 
by either the Era beds or the Orubadi beds (Stewart and Durkee, 1985, fig. 5). This 
sequence commences with shallow water carbonates, containing shallow water benthic 
foraminiferids, rare planktics and corals, which grade into more carbonaceous sandstones 
and mudstones. Lloyd (1978) and Stewart and Durkee (1985) consider that the Era beds 
are Pliocene to Pleistocene in age; the rare presence of Globorotalia tosaensis (in Anchor 
Cay-I) and Calcarina spengleri (in Pasca-Cl) supports this assessment. The same authors 
consider the Orubadi beds, which underlie the Era beds in the Pasca wells and Urami-lA, 
to be latest Miocene and Pliocene lateral equivalents of the Era beds; the presence of 
Pulleniatina primalis, Globigerinoides obliquus extremus and Sphaeroidinellopsis 
paenedehiscens with Sphaeroidinella dehiscens (in the Pasca wells) and the overlap of 
Dentoglobigerina altispira altispira, Globigerinoides obliquus extremus and Globoquadrina 
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dehiscens (in Uramu-1A) supports this contention. Alveolinella quoyi, which ranges from 
the late Miocene to Recent (Adams, 1984) is present in some wells. However, in Anchor 
Cay-1 this species occurs above the marker for Zone N.21 (late Pliocene), Globorotalia 
tosaensis; in another section Calcarina spengleri (Pliocene to Recent - Adams, 1984) is 
present. This evidence suggests that presence of A. quoyi in the beds overlying the Darai 
Limestone in the Papuan Basin is indicative of ages of no older than latest Miocene. Lloyd 
(1978, fig.2) considers that the oldest beds in the wells studied from the Papuan Basin in 
this report are early Pliocene. 
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4304.5.ft 26 ? X X X X - X X X 4304_5-Ft 26 
4624.5H 27 X • ? X . X ? 4624.5H 27 
4628.5H 2B X X ? X X • X . X . X X X X 4628.5.ft 28 
4951.5H 31 ? - . . . X · ? · X . X X X 4951.5.ft 31 
4956.5H 32 ? ? · X . X X X • X 4956.5.ft 32 
5294.5.ft 35 X X X X . 5294.5H 35 
5945_0-ft 38 )( )( 5945_0-Ft 38 
62B3.0H 39 X X 6283.0H 39 
6291.0H 41 ? X • . X - . . X ? X X X X X 6291.0H 41 
6526.0.ft 42 X X X • ? X . X . X X X X X 6526.0.ft 42 
6532.0-Ft 43 X X . X ? X X X • X X X X 6532.0-Ft 43 
7005.5-Ft 44 X · X X X X • 7005.5.ft 44 
7323.0-Ft 45 . X · . X X X X X ? X . 7323.0-ft 45 
7633_3-Ft 46 X X · X X • · X X X • X • . 7633.3-Ft 46 
7638.3-Ft 47 · X X - · X X X 7638.3-Ft 47 
7943.3-Ft 48 · X X X - - X X X X • X 7943.3-Ft 4B 
7944.B-Ft 49 X X X X · X · X X X X 7944.8-Ft 49 
794B_5-Ft 50 · X X X X 794B.5-Ft 50 
8286.0-Ft 51 · X X X X X X 8286.0-ft 51 
828B.0-Ft 52 X X X X X X X X B28B.O-Ft 52 
8294.0-Ft 53 X X X X X 8294.0-Ft 53 

Table 1. Biostratigraphic range chart for samples studied from Borabi-1 well. 

Basinal Sections 

Capricorn Basin area: Two wells (Aquarius-1 and Capricorn-1A) were drilled in the 
Capricorn Basin (in the southern part of the GBR region), in water depths intermediate 
between the shallow water sequences and those drilled by the DSDP, effectively linking 
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events between the two depth zones. Palmieri (1971, 1974, 1975) made detailed faunal and 
biostratigraphic studies of these wells. In both wells the lowest marine beds overlie a non­
marine pre-late Oligocene sequence believed to be Eocene in age (Hekel, 1972; Foster, 
1982). These marine beds are late Oligocene (Zones N.3 to N.4A) in age, and initially 
contain glauconite and larger foraminiferids (Lepidocyclina, Miogysinoides and Operculina), 
which give way to sediments with a foraminiferal fauna very similar to that from the Puri 
Limestone to the north. This planktic sequence appears to be fairly complete through to 
the Pliocene at least, on the evidence given by Palmieri (1971), although a hiatus is placed 
around Zone N.7/N.8 boundary in Capricorn-lA. Within the early to early middle Miocene 
section in both wells calcarenites containing larger foraminiferids (Cycloclypeus, 
Lepidocyclina and Operculina) occur interbedded with the planktic foraminiferal chalks, 
calcisiltites and marls. Palmieri (1974) believed that larger foraminiferids and iron oxides 
contained in calcisiltites from the lower part of the section in Aquarius-1 were derived from 
shelfal depths by slumping, and that calcarenites with a similar fauna were the result of 
localised shallowing. However, it is possible that all larger foraminiferids in both wells at 
levels other than at the base of the marine sequence were deposited by slumping from 
shallow water. Planktic faunas seem to be diverse at all levels above the basal beds within 
these two wells, and thus the larger foraminiferids seem to be out of place. Fourcade and 
Butterlin (1988) have linked the occurrence of larger foraminiferids in sediments 
containing good planktic faunas with slumping and redeposition due to changes in sea level 
in the Bahamas and a similar explanation may be valid for these occurrences. Palmieri 
(1974, fig. 2) shows that the highest larger foraminiferids occur within the early middle 
Miocene in both Aquarius-l and Capricorn-lA, at the same level as in Wreck Island-I. 

Coral Sea Basin: Three sites (Sites 209, 210, 287) from two legs (Legs 21 and 30, 
respectively) have been drilled in the Coral Sea Basin. Site 209 was drilled on the boundary 
between the northeastern margin of the Queensland Plateau and the southwestern side of 
the Coral Sea Basin. Sites 210 and 287 were drilled in close proximity in the central part of 
the basin. 

Burns et al., (1973a) have described the sequence encountered at Site 209. The hole 
bottomed in a middle Eocene sequence of glauconitic sandy mudstones and silty 
sandstones, which were probably deposited at fairly shallow depths adjacent to a 
continental margin. Water depths gradually increased in the late Eocene accompanied by a 
reduction in terrigenous material, although some sediments contain fossil fragments 
derived from shallow water. The Eocene section is discomformably overlain by a late 
Oligocene to middle Miocene sequence, which, in common with the Eocene, was deposited 
in gradually increasing water depths, but poor core recovery prevented detailed 
biostratigraphic studies being made (Kennett, 1973). The middle Miocene is 
disconformably overlain by a probable continuous middle Pliocene to Holocene sequence 
containing a well preserved, exclusively tropical planktic foraminiferal fauna (Kennett, 
1973). 

Site 210 (described by Burns et al., 1973b), bottomed in an early Eocene sequence, 
which was deposited at greater depths than those of Site 209, but above the calcium 
carbonate compensation depth (CCD). The Eocene is disconformably overlain by an 
apparently complete late Oligocene to Holocene section. However, most of this part was 
deposited at depths hovering around the CCD producing parts either barren of planktic 
foraminiferids, or with dissolution effected faunas. From the late Miocene the sequence is 
made up of turbidites, sometimes containing reworked shallow water assemblages (Burns 
et a1., 1973b). As noted above Fourcade and Butterlin (1988) have linked similar 
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occurrences with slumping associated with lowering of sea level. 

Site 287, which was a repeated attempt to intersect oceanic basement adjacent to Site 
210, has been described by Andrews et aI., (1975). The hole bottomed in basalt which is 
overlain by an early to middle Eocene nannofossil chalk with interbedded cherts. The 
Eocene is disconformably overlain by a late Oligocene nannofossil ooze, which in turn is 
disconformably overlain by a nonfossiliferous interval believed to be Miocene. A seemingly 
continuous Pliocene to Holocene sequence which disconformably overlies the ?Miocene 
sediments, completes the section. As for Site 210, detailed microfossil studies were not 
made due to the poor preservation and low diversity of the faunas, believed to be the result 
of deposition near the CCD. 

Lord Howe Rise: Only the three most northerly sites drilled on the Lord Howe Rise are 
discussed here: Sites 208 (Leg 21), 587 and 588 (Leg 90). Site 587 was drilled south of 
Lansdowne Bank, which forms the southern margin of the Coral Sea Basin. Sites 208 and 
588 were drilled in close proximity on the western side of the Lord Howe Rise, south of Site 
587. 

Sites 208 and 588 penetrated virtually an identical section. Both intersected a 
siliceous-calcareous middle Eocene unit, but at Site 208 this unit was drilled through and 
the hole bottomed in a middle Paleocene to Cretaceous sequence. Thus the middle Eocene 
disconformably overlies the middle Paleocene, and is disconformably overlain by a late 
Oligocene to Holocene calcareous sequence. Kennett and von der Borch (1985) stated that 
the late Oligocene to Holocene section at Site 588 is complete, but at Site 208 a minor 
disconformity separates the early and middle Miocene (Kennett, 1973). The three sites 
have apparently remained at bathyal depths since at least the Eocene, although Boersma 
(1985) noted that at Site 587 shallow water benthic foraminiferids were reworked into 
deeper water deposits during the late Miocene (Zone N.17 A). 

Dredge Material 

Palmieri (1974, 1984) described a fauna dredged from the Australian continental shelf 
near Fraser Island (BMR 701370 - Marshall, 1971, 1972) which contained a larger 
foraminiferal fauna including Lepidocyclina (Nephrolepidina) sp. with a Zone N.14 planktic 
fauna (Globigerina nepenthes and Paragloborotalia mayeri); similar faunas to this occur in 
nearby GSQ Sandy Cape-1-3R as well as in the deeper water sections such as Capricorn-1A 
and Aquarius-I. This may be evidence for an increase in water depths during the early 
middle Miocene (within the Zone N.8 to N.9 interval), with the larger foraminiferal faunas 
being replaced by planktic assemblages, but slumping of shallow water species into deeper 
water cannot be dismissed. 

Chaproniere (1983) described faunas from four dredge hauls at the northern end of 
the Queensland Trough in the vicinity of Osprey Reef, at the northwestern corner of the 
Queensland Plateau, collected during RN "Sonne" Cruise 16. The oldest sample contained 
a middle Eocene fauna made up of planktics Acarinina bullbrooki and Globigerapsis 
?subconglobata and larger foraminiferids Asterocyclina incisuricamerata and Operculina 
pacifica. In addition samples of late Oligocene (lower Te) and early Miocene (upper Te) 
were collected. A sample of chalk (So16-03KD-D) collected during the same cruise, in the 
vicinity of the Osprey Embayment, NW of Osprey Reef, contained a well preserved, high 
diversity planktic fauna, including Globorotalia (Fohsella) kugleri kugleri, Globoquadrina 
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dehiscens, Globigerinoides quadrilobatus altiaperturus, Gds. q. subquadratus and Globigerina 
woodi woodi, indicating Zone N.4B, basal Miocene. 
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Figure 4. Biostratigraphic summary for six gravity and piston cores taken in the Queensland and 
Townsville Troughs. Time scale after Bolli and Premoli Silva (1973) and Chaproniere (1985a); 
Oxygen isotope scale after Shackleton and Opdyke (1976). 

More recently, a number of dredge samples were collected during four cruises (50, 51, 
75, 76) of the RN "Rig Seismic" over the Queensland and Marion Plateaux (Figure 1). 
Some of these (75DR03, 76DR04 to 76DR09) contained larger foraminiferal faunas 
(Lepidocyclina (Nephrolepidina) howchini) with values for Parameter F (Chaproniere, 1980, 
1983, 1984) typical of Zones N.7 and N.8 (late early Miocene). A number of the late early 
Miocene samples from the Marion Plateau (e.g. 75DR03-III, 76DR02-15) had borings 
infilled with late Miocene to early Pliocene and Pleistocene planktic foraminiferal ooze, 
suggesting that they were collected from immediately below the regional late Miocene or 
early Pliocene unconformity. Also, some (e.g. 75DR02-III) contained lower Tf larger 
foraminiferids reworked into a Pliocene (Zones N.18 to 19/20) planktic assemblage. These 
samples were probably collected above the regional unconformity and indicate that the late 
early Miocene carbonates were being eroded at that time. 
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Gravity and Piston Cores 

A large number of gravity and piston cores have been collected during four cruises of 
the ItRig Seismic" and one of the "Sonne" off the northeast Australia region. All but two of 
these penetrated Holocene or Pleistocene (Zones N.22 to N.23) sediments; two (51GC73 
and 51GC74) recovered only the latest Pliocene (Zone N.21) and one (So16-13SL) passed 
through the Pleistocene into the latest Pliocene. Detailed studies of the planktic 
foraminiferids have been made for six of these cores (see Figure 4) and 12 biostratigraphic 
events have been recognised for the middle and late Pleistocene (from within the top of 
the Matuyama Chron) (Chaproniere, in prep.). All six cores penetrated into the middle 
Pleistocene Globorotalia crassaformis viola Subzone of Zone N.22 (sensu Chaproniere, 
1985a), but in one core (So16-13SL) this subzone directly overlies the late Pliocene Zone 
N.21. In addition the two cores which sampled only the latest Pliocene were sited in the 
floor of a canyon. The top of this Pliocene unit forms a reflector which can be traced on 
seismic data into the walls of the canyon. The evidence from the three cores suggests that 
there is a regional break, between the latest Pliocene and the middle Pleistocene, at least 
within the areas adjacent to the northeast Australian margin. Until detailed studies are 
made elsewhere, such as in the DSDP Leg 90 sites, the full extent of this break will not be 
known. 

Regional Summary 

Three main sedimentary packages can be recognised throughout the region, with one 
being confined to the shallow water areas. Each being bracketed by unconformities. 

Eocene: An early or middle to late Eocene package overlies basaltic basement in the Coral 
Sea Basin, but in the Papuan Basin it overlies Jurassic or Cretaceous sediments, and on the 
Lord Howe Rise, Paleocene siliceous chalks. The topmost beds vary in age from middle to 
late Eocene, due almost certainly to erosion prior to the deposition of the overlying 
package in the late Oligocene. The Eocene sequence in all areas except the Capricorn 
Basin, is fully marine, with the basal sediments containing mainly planktic faunas. Gradually 
a shallow water component (including larger foraminiferids) displaces the planktic 
assemblage, indicating shallowing. In the deeper parts there is evidence for an increase in 
water depths (at Site 209), from the middle to late Eocene. In the Capricorn Basin the non­
marine section underlying the marine late Oligocene is believed to be of Eocene age, being 
a possible correlative of the Eocene oil shales on shore. 

Oligocene to Middle Miocene: A late Oligocene to late early or early middle Miocene 
package directly overlies the Eocene surface. The basal beds of this package vary in age 
from late Oligocene in the deep sea areas to basal Miocene in some of the shallow water 
sections. Sedimentation of this package ceased, probably within the basal middle Miocene 
in the shallow water sections, but in the deep sea continued without break to the present 
day. 

Latest Miocene to Holocene: In shallow water areas the deposition of a third package was 
initiated either in the latest Miocene or the early Pliocene, and continues to the present 
day. The basal phase of this package is a carbonate platform sequence passing up into 
terrigenous muds and sands. 
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UNCONFORMITIES 

There are three major unconformities recognised throughout the region, and at least 
one minor one of limited extent. The three major ones are: the base of the middle to late 
Eocene sediment package (middle Eocene); the base of the late Oligocene to early middle 
Miocene package (early Oligocene); and the base of the Pliocene to Holocene package 
(late Miocene). 

Middle Eocene 

This unconformity is found in all locations used in this study with the exception of 
Aquarius-1 where that part of the section below the late Oligocene marine phase is 
terrigenous (Figure 2). In the Coral Sea Basin, the sediments overlying this unconformity 
range from fairly shallow water deposits (at Site 209) to probably bathyal at Sites 210 and 
287. At these locations the sediments overlie volcanic basement and so are associated with 
the formation of the Coral Sea Basin crust. The sediments overlying the unconformity at 
the Lord Howe Rise sites also are of fairly deep water origin and overlie Paleocene and 
Cretaceous sediments. This unconformity almost certainly is present in the Capricorn 
Basin, where it probably separates a terrestrial sequence from Palaeozoic rocks. In the 
Papuan Basin the unconformity universally separates shallow water sediments from 
Mesozoic or older rocks. Thus in the southeastern Papuan and Capricorn Basins the 
unconformity separates sedimentary units from rocks of considerably older ages, and is 
almost certainly related to the formation of the Coral Sea Basin. The formation of this 
basin permitted shallow marine or non-marine sedimentation to resume over an old 
topographic surface in the areas now marginal to the basin; within the basin moderate 
water depths existed as the basin developed. The youngest sediments underlying the 
unconformity are middle Paleocene, with late Paleocene and part of the early Eocene 
sediments absent from the region. 

Early Oligocene 

The oldest sediments overlying the Eocene sediments are of middle Oligocene age 
(Zone P.19/20), but these have limited distribution being restricted to Site 210 in the Coral 
Sea Basin only. The Puri Limestone in Anchor Cay-1 contains a Zone P.21B fauna, but it 
was in the later Oligocene (Zones N.3 to N.4A) that sedimentation became widespread 
throughout the region. To the east, at the edge of the Australian Plate in the vicinity of 
Tonga, basal Oligocene (within Zone P.18) sediments are found underlying late Oligocene 
(Zone P.21B) (Chaproniere, in press). Thus the smallest time gap represented by the 
unconformity ranges from earliest Oligocene to early middle Oligocene (approximately 3 
rna), although in most places the length of the hiatus was longer, from the within Zone P.18 
to within Zone P.21 (earliest Oligocene to late Oligocene) representing an interval of 
approximately 5 rna. This suggests that in some of the shallow water sections in the eastern 
Papuan Basin erosion may have removed much or all of the late Eocene. 

This unconformity is widespread throughout the region ranging from northwestern 
Australia (Chaproniere, 1984) east to the Tonga Ridge at the edge of the Australian Plate 
(Chaproniere, in press); it is also present in deep sea sections in the Tasman Basin and 
Lord Howe Rise (Kennett and von der Borch, 1985), but appears to be absent in the 
southern parts of the Australian Plate, where sedimentation appears to have been 
continuous. Kennett et aI., (1972) linked the unconformity to the opening of the seaway 
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between Australia and Antarctica and the resulting circum-Antarctic current eroding any 
sediments. However, the apparent limitation of the unconformity to the northern part of 
the Australian Plate where it is universally present, from west to east, implies a vast current 
if the hypothesis of Kennett et al., (1972) is accepted. Furthermore, currents not only 
remove sediment they also deposit it, but early Oligocene sediments are not known in the 
region, with the exception of some isolated occurrences of Tc shallow-water carbonates in 
Papua New Guinea (Belford, 1984). There seems little doubt that the mechanism causing 
the removal of sediments over such a vast area is linked to the northern drift of Australia, 
but other scenarios must also have been involved. The northward drift of Australia must 
have had considerable effect on equatorial currents by forcing flows southward along 
barriers such as the Tonga Ridge, Lord Howe Rise and the eastern edge of the Australia­
New Guinea landmass. Such currents may well have been able to erode sediment from 
shelves, but as noted above, sediment removed from one area should be deposited 
elsewhere. But where is this sediment? Corrosive bottom waters due to the initiation of 
Antarctic bottom water, related to the formation of the circum-Antarctic circulation and to 
the onset of major Antarctic glaciation (Keller et al., 1987) may have removed any 
sediments eroded from the shelves into deeper waters, but it seems unlikely that all shelfal 
sediments would have been removed. It is improbable that there was a large fall in sea 
level, as near continuous sedimentation occurred in shallow water areas both in 
southeastern Australia and New Zealand over the early Oligocene interval. The elevation 
of the CCD linked to onset of Antarctic glaciation could also explain removal of calcareous 
sediments, but those sediments of southeastern Australia and New Zealand referred to 
above, indicate that it did not rise to shelfal depths. It seems that a combination of events 
must have interacted during the early Oligocene to cause this major and regional 
unconformity, but the presence of some early Oligocene within the northern part of the 
Australian plate is expected, but other than some small isolated occurrences of Tc 
limestone in Papua New Guinea, it seems totally absent. 

Late Miocene 

This unconformity is present in the wells from the southeastern Papuan Basin and two 
bores (Wreck Island-l and Sandy Cape-1-3R) at the southern end of the GBR (Palmieri, 
1971, 1984) as well as being evident on the Marion Plateau (Pigram et al., in prep) and at 
Sites 209 and 287. Though sedimentation was continuous in most other basinal locations, 
the presence of reworked shallow water foraminiferids in two of the deeper water Sites 210 
and 587 may be evidence for shallowing during the late Miocene. 

The oldest sediments overlying the early middle Miocene carbonates are almost 
certainly Pliocene. It is possible that some of these may be latest Miocene as such 
sediments have been recorded from the Ok Tedi-Wabag area to the north (Belford, 1984), 
but this seems unlikely as no late Miocene has been reported from DSDP Sites 209 or 287. 
To the east, late Miocene (Zone N.17A) sediments have been recorded from the Tongan 
region (Chaproniere, 1985b; in press). Thus the hiatus spans the interval of Zones N.15 to 
N.16 representing approximately 3 to 4 rna., but as sediments between Zones N.I0 and 
N.17 appear to be absent from the southeast Papuan Basin, the time interval may have 
been around 15 rna. For the shelfal areas of northeastern Australia, the time interval may 
have been around 5 rna for this area, based on the section in Sandy Cape-1-3R bore. 

In the Papuan Basin wells the unconformity is overlain by carbonates which may 
contain corals, Halimeda, coralline algae and larger foraminiferids (e.g. in Borabi-l) which 
may represent short-lived reefal conditions. In some of the wells (e.g. Borabi-l, Kusa-l, 
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Pasca-A2, Uramu-1A) loss of circulation coincides with the unconformity; this may indicate 
dissolution channels, possibly the result of development of karst topography on the older 
Miocene carbonates. There is variation in the age of the carbonates underlying the 
unconformity ranging from early to early middle Miocene. This variation is almost certainly 
due to the effects of subaerial erosion, a concept supported by the possible evidence for 
karst in Borabi-1 and other wells. 

Because the unconformity is developed in all shallow water sections studied, it is 
almost certainly the result of sea level fall, the extent of the fall being considerable (Pigram 
et al., in prep.). 

Early Pleistocene 

As noted above much of the early Pleistocene is missing in the only core (So16-13SL) 
to have penetrated the Pleistocene into the late Pliocene. In this core the FAD of 
Pulleniatina obliquiloculata fin a lis (dated as 1.3 rna., by Berggren et al., 1985b) directly 
overlies the LAD of Globigerinoides quadrilobatus fistulosus (dated at 1.6 rna., by Berggren 
et aI., 1985b), giving a maximum length of 0.3 rna. for the hiatus. The geographic extent of 
this hiatus is not known, but its presence in the floor of a canyon adjacent to Geranium 
Passage, some 500 km south of So16-13SL implies that it may be regional. 

Minor Unconformities 

Palmieri (1971) records an unconformity separating Zones N.7 and N.8 in Wreck 
Island-1 and Capricorn-1A, which may be equivalent to a minor hiatus separating the early 
and middle Miocene in Site 208 (Kennett, 1973). However Condon et al., (1953) and 
Chaproniere (1984) have recognised an unconformity at a slightly higher level, within Zone 
N.8, in the Northwest Cape area and elsewhere in the Carnarvon Basin, but it seems absent 
from sections further north, such as Ashmore Reef-1 (Chaproniere, 1981, 1984). It is 
possible that these records are of the same unconformity, which though regional, is 
discontinuous in geographic extent. Also it is very short-lived in time, probably being 
confined to within Zone N.8. It occurs in both the northwestern and northeastern parts of 
Australia, in areas of differing tectonic settings. This evidence implies a possible 
relationship to sea-level fall. 

At Site 209 there is a marked hiatus from the top of the middle Miocene to the middle 
Pliocene (Kennett and von der Borch, 1985), and is followed by a continuous sequence to 
the Holocene. At Site 287 there is an unconformity between the late Oligocene and the 
barren ?Miocene, and between the ?Miocene and Pliocene to Holocene sequences. In the 
absence of faunas this unconformity cannot be accurately dated. 

Eocene 

The Eocene sediments from wells drilled in the Papuan Basin may have a lower part 
which contain some planktic foraminiferids the presence of which indicates a connection 
with an open oceanic environment, together with a low diversity larger foraminiferal 
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assemblage indicative of shallow water. Higher in the Eocene planktic forms disappear, and 
a more diverse larger foraminiferal assemblage is present. Coralline algae have been 
recorded only from the late Eocene (Lloyd, 1978); corals have not been recorded. Anchor 
Cay-l differs from the other wells by the more diverse planktic faunas that occur 
throughout the Eocene section which are indicative of water depths greater than those for 
the other wells studied, although the presence of larger foraminiferids at the top suggest 
shallowing. Thus all sections studied indicate a marked shallowing in the Late Eocene, but 
the absence of corals and the low diversity of larger foraminiferids suggests that 
temperatures were not tropical. 

DSDP sites in the region generally indicate bathyal water depths throughout the 
Eocene, but at Site 209 there is evidence for deposition on a continental margin during the 
late middle Eocene, followed by gradual deepening during the late Eocene. The faunas 
have a close affinity with temperate regions (Burns and Andrews, 1973). 

Late Oligocene to Middle Miocene 

As noted above the only faunas examined for this report are from Borabi-l, where the 
larger foraminiferid assemblages are associated with coralline algae, generally nodular 
forms, suggesting shallow depths, high in the euphotic zone. That depths continued to 
change throughout the deposition of the Oligocene-Miocene carbonates is shown by the 
gradual change in faunal composition, from one dominated by rotalines to one dominated 
by miliolines; in most of the wells from the Papuan Basin, the top of the sequence is marked 
by the presence of corals, indicating minimum depths of 25m or less. Thus water depths 
gradually shallowed with time. It is possible that increasing water temperature may have 
influenced the time of coral development, but as coral development occurred earlier in 
some wells (Pasca - where corals are present within upper Te) than that found in Borabi-l 
(lower Tf), temperature control seems unlikely; instead factors such as water depth and 
substrate may have controlled coral distribution. Anchor Cay-l differs from the other wells 
in that planktic foraminiferids occur throughout the sequence, with larger foraminiferids 
appearing at the top of the section; these assemblages indicate greater water depths then 
those seen elsewhere, probably below the euphotic zone at the base of the sequence. 
Planktics gradually give way to larger foraminiferids and coralline algae, indicating gradual 
shallowing to depths within the euphotic zone, but not shallow enough to permit 
development of corals. Thus in the southeastern Papuan Basin, water depths appear to 
have gradually shallowed throughout the Oligocene-Miocene period, finally reaching 
depths at which coral development could take place at some locations. 

Similar faunal assemblages to those found in the Papuan Basin wells are found in 
Wreck Island-l and Sandy Cape-I-3R. The larger foraminiferal associations in the lower 
part of the sequence contain Lepidocyclina (Eulepidina) ephippioides, L. (Nephrolepidina) 
sumatrensis/howchini and Miogypsina; even though Cycloclypeus occurs in both sequences, 
other nummulitids Heterostegina bomeensis and Spiroclypeus margaritatus have not been 
recorded. Higher in the section in Sandy Cape-I-3R, miliolidsAustrotrillina howchini, 
Flosculinella bontangensis and Marginopora vertebra lis appear (Palmieri, 1984). Planktic 
foraminiferids are present throughout the Wreck Island-l section, but are present only in 
the upper parts in Sandy Cape-I-3R; coralline algae and corals have not been recorded 
from either bore, but almost certainly, coralline algae would be present. Thus, depths seem 
to have been within the euphotic zone throughout the late Oligocene to early middle 
Miocene, within an oceanic setting most of the time, but the presence of miliolids in Sandy 
Cape-I-3R suggests the development of localised areas of increased salinity. The presence 
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of glauconite in the bottom parts of the sections implies warm temperate to subtropical 
temperatures, but the presence of larger foraminiferids suggests at least subtropical 
conditions. 

The basal marine beds in both Capricorn-1A and Aquarius-l are glauconitic muds 
containing planktic foraminiferids as well as a Lepidocyclina (Nephrolepidina) - Miogypsina 
(Miogypsinoides) assemblage (Palmieri, 1974), similar to that found at the base of the 
Wreck Island-1 sequence. This fauna indicates subtropical, shallow water, oceanic 
conditions. The presence of diverse planktic faunas without larger foraminiferids in the 
overlying section indicates greater water depths, probably below the euphotic zone. A more 
accurate palaeodepth estimation will have to await the description of the smaller benthic 
foraminiferids. Within the early and early middle Miocene, Palmieri (1974) reports levels 
containing larger foraminiferids interspersed with planktic intervals; he explains some of 
these occurrences of larger foraminiferids as resulting from slumping from adjacent shelfal 
areas, but others he explains by localised shallowing events. Without examination of the 
smaller benthic foraminiferids it is difficult arrive at any firm conclusions, but it seems that 
slumping from shallow waters, could explain all occurrences without recourse to proposing 
local shallowing events. 

Within the Coral Sea Basin water depths throughout the Oligocene and Miocene 
remained close to the CCD (Kennett and von der Borch, 1985). 

Post-Middle Miocene 

In the southeastern part of the Papuan Basin the early or middle Miocene carbonates 
are locally overlain by a thin limestone which in Borabi-1 contains corals, coralline algae, 
Halimeda and a typically Pliocene or younger larger foraminiferal assemblage Alveolinella 
quoyi, Marginopora vertebralis, Acervulina inhaerens and Gypsina plana. This limestone is 
succeeded by a sequence of carbonaceous sands and marls containing shallow water 
benthic foraminiferids and some planktic forms. Elsewhere, the Miocene carbonates are 
succeeded by carbonaceous sands and marls containing diverse planktic faunas. Thus the 
beds overlying the early to middle Miocene carbonates show evidence of an initial reefal 
development within the Pliocene, which were soon swamped by a terrigenous-derived 
sequence in which depths varied; generally there was a connection to open oceanic 
conditions. 

In the southern GBR area shallow water Pliocene calcarenites were succeeded by 
Pleistocene reefal sediments in Wreck Island-1 (Palmieri, 1974). In Sandy Cape-1-3R the 
middle Miocene is overlain by mixed carbonate and terrigenous sediments often containing 
coralline algae, corals, planktic and larger benthic foraminiferids. Within the Capricorn 
Basin planktic foraminiferids are very common in the Pliocene sediments, but lack of 
samples prevented study of the higher levels in Aquarius-1 and Capricorn-1A wells 
(Palmieri, 1974). However, it is likely that sedimentation continued through the Pleistocene 
at depths similar to those existing at these sites at the present day. 

Within the Coral Sea Basin sedimentation continued throughout the Pliocene to the 
Holocene under similar conditions to the present day. 
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PREDICTED BIOSTRATIGRAPIDC SEQUENCE FOR THE NORTHEAST 
AUSTRALIAN REGION 

From the above discussion and using the hypothesis for the control of reef 
development by the northward drift of Australia proposed by Davies et aI. (1987), it is 
possible to predict the biostratigraphic sequence expected for the marginal platforms and 
troughs in the offshore area of northeastern Australia. 

Platforms 

Although DSDP Site 209 was drilled on the northeastern margin of the Queensland 
Plateau, no other drilling has taken place on either the Queensland or Marion Plateaux. 
Evidence for the predicted stratigraphic section comprising both plateaux comes from 
dredges and cores, which were taken mainly at the margins, as well as correlations with the 
few data points in the area, such as Aquarius-I, Capricorn-lA, Sandy Cape-1-3R and 
Wreck Island-1 wells for the southern end, and Anchor Cay-1 for the northern parts. The 
basement for the Queensland Plateau is believed to be a subsided extension of the Tasman 
Fold Belt (Ewing et aI., 1970). Nothing is known for the Marion Plateau, but evidence from 
wells at the southern end of the plateau suggest that Mesozoic igneous or volcanic rocks 
and slightly metamorphosed sandstones and shale (Carlsen and Wilson, 1968a, b) may form 
the upper part of the basement sequence. 

Southern Part: The biostratigraphic section on highs built-up on Mesozoic sandstones and 
shales or igneous rocks forming the basement of the Marion Plateau would be expected to 
be similar to that encountered in Wreck Island-I; that is the basal marine section would be 
a late Oligocene section directly overlying non-marine sediments of possible Eocene age. 
These older marine sediments would be glauconitic and contain larger benthic as well as 
planktic forms. Sedimentation probably continued into the early middle Miocene, with 
sediments composed mainly of larger foraminiferal limestones. Given the probable 
latitudinal position of this part (Marion Plateau) at this time (Davies et aI., 1987; Feary et 
aI., in prep.), it is unlikely that water temperatures would have been sufficiently warm to 
permit coral growth. A marked unconformity spanning the late Miocene is expected, with 
sedimentation recommencing in the early Pliocene with shallow water bioclastic deposits. 
At this time warmer temperatures, due to Australia's more northern position than during 
the earlier Miocene, may have permitted the initiation of reef growth, which has continued 
to the present day. Areas adjacent to the plateau may have been deeper throughout much 
of the Tertiary resulting in a sequence similar to that of the Capricorn Basin, that is with 
continuous planktic faunas with shallow water debris derived from adjacent shallow water 
areas. 

Northern Part: The Queensland Plateau would be expected to exhibit an identical 
biostratigraphy to the Marion Plateau, but may differ in one respect. Shallow water Eocene 
marine sediments have been recorded in the vicinity of Osprey Reef (Chaproniere, 1983), 
indicating the possibility of such an occurrence elsewhere on the plateau, instead of the 
non-marine sequence found further south. Following the hypothesis advanced by Davies et 
aI., (1987) it is possible that the slightly warmer water temperatures prevailing in this part 
of the area during the late Oligocene and early Miocene may be reflected in a more diverse 
larger foraminiferal assemblage, especially higher in the early Miocene, than that recorded 
in Wreck Island-I. 
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Troughs 

As noted above the oldest marine sediments recorded from the Coral Sea Basin (at 
Site 287) are early or middle Eocene, directly overlying oceanic crust. In areas of 
continental crust (such as the Queensland and Townsville Troughs - Symonds and Davies, 
1988), however, Mesozoic (possibly Cretaceous) sandstones and shales have been recorded 
from the wells in the Capricorn Basin (Carlsen and Wilson, 1968a, b), where they are 
overlain by a possible Paleocene to Eocene non-marine sequence (Hekel, 1972; Foster, 
1982). The Eocene is disconformably overlain by a sequence of late Oligocene to Holocene 
pelagic sediments, deposited close to the CCD. The water depths in the Queensland and 
Townsville Troughs are much shallower than those of the Coral Sea Basin, and dissolution 
effects, if encountered, should be minimal. Thus the oldest marine sediments within the 
troughs could be expected to be early or middle Eocene carbonates of possible shallow 
water origin. The late Eocene should be disconformably overlain by late Oligocene 
sediments made up of pelagic sediments mixed with shallow water debris derived from 
adjacent shallow water areas. It is difficult to assess whether a continuous sequence from 
late Oligocene to Holocene is present, or whether disconformities in the late Miocene 
should be present. Evidence from the Capricorn Basin wells, drilled in shallower water 
depths than those within the troughs, suggests that a continuous section could be expected. 
Levels of concentration of shallow water derived fossils may be evidence for sea level 
fluctua tions. 

GEOmSTORY ANALYSIS 

Introduction 

Geohistory analyses for all wells and DSDP sites used in this study (Plates 16-30) were 
undertaken using the method described by Falvey and Deighton (1982) and Williamson and 
Pigram (1986). This method models subsidence and thermal maturation from data 
extracted from these well sections. Input data has largely been obtained from well 
completion reports, although, for the Papuan Basin wells, data has also been extracted 
from other sources, such as Burns and Bein (1980) and Stewart and Durkee (1985), and for 
the Capricorn Basin from Ericson (1976); reliability of the analysis is dependent upon the 
quality of this data. With the exception of Kusa-1 (drilled in 1977) and Sandy Cape-1-3R 
(drilled in 1980) all wells are old being drilled prior to 1970. Because of the age of these 
wells, temperature data is lacking for almost all locations except for some from the Papuan 
Basin, and even here temperature logs are limited to the upper part of the well. Also, of 
these locations the temperature logs appear to have been run to locate the position of 
cement during casing operations and appear to be distorted due to the exothermic reaction 
of setting cement and thus have no value for heatflow estimations. Vitrinite reflectance 
data is available for only two sections (Anchor Cay-1 and Kusa-1), and porosity data is 
lacking for all sections. For this discussion, vitrinite reflectance values in the range 0.6-0.8 
are considered marginally mature, 0.8-1.3 represents the peak generation window, and 
values greater than 1.3 correspond to the dry gas-condensate window. As thermal 
conductivity is a major parameter, the lack of these data has required that the analyses 
depend on modelling to obtain these parameters. However, the results do have some 
implications for the oil prospectivity of the region, in particular the southern Papuan Basin, 
and provide a good basis for an analysis of the relative prospectivity of basins within the 
region. 
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At unconformities it is necessary to attempt to evaluate the amount of sedimentary 
section removed by erosion and the time interval involved, and based on these figures, to 
make an estimate of the amount of sediment removed. For the first of these figures it is 
appropriate to estimate the time at which sedimentation ended and erosion commenced; 
the second of these is constrained by the quality of the faunal or floral evidence. The ages 
used have been taken from Figure 2. 

Heatflow modelling for the well locations in proximity to the rifted margins was 
undertaken using the method of Sleep (1971). This modelling shows that the heatflow rose 
to the time of breakup and then slowly decayed to the present day. For well and DSDP sites 
that are axial to seafloor spreading ridges (that is basins within transform margins such as 
the Capricorn Basin) numerical modelling was undertaken to ascertain the heatflow history 
at these locations. Present day heatflow values for the region are based on Cull and Conley 
(1983, fig. 4). 

Heatflow within the region has been controlled by two rifting episodes: the first in the 
early Mesozoic, which defined the east-west trend of the northern margin of Australia 
(Pigram and Panggabean, 1984); the second in the Middle or Late Cretaceous, which 
preceded to the opening of the Coral Sea Basin; peak palaeoheatflow related to the latter 
regime occurred at the time of Coral Sea Basin breakup about 63Ma (magnetic anomaly 
27) (Symonds et a1., 1984; Weissel and Watts, 1979). Subsequently the general heatflow 
within the region has declined. The CretaceouslPaleocene heatflow peak occurred during a 
period of time represented by a major unconformity, and so would not be shown on the 
palaeoheatflow plots; for this reason an artificial point has been inserted at 63Ma so that 
this heatflow event is incorporated into the analysis. Present day heatflow in the region is 
about 60mW/m2 (Cull and Conley, 1983), and this figure (as 1.43 h.f.u.) has been used in 
the geohistory analyses for all the sites in the Capricorn and Papuan Basins. 

Results 

Papuan Basin: Three major unconformities are present in the sections studied from the 
Papuan Basin and each has been modelled with different parameters. The age for the top 
of the Mesozoic section is poorly constrained because of poor fossil control or uncertainty 
as to the stratigraphic units represented, which is in contrast to the more closely dated start 
of Eocene sedimentation. Because of these age constraints this unconformity separating the 
Cainozoic from the Mesozoic has been modelled using an arbitrary figure of 1000m for the 
amount of section removed by erosion during the interval prior to the resumption of 
Tertiary sedimentation. This figure is supported by the findings of Hill and Gleadow (1989) 
who estimated that =800 m of Mesozoic section was removed during the Paleocene erosion 
event in the Iehi-1 well in the Papuan Fold Belt to the north of the wells studied here. For 
the break between the Eocene and late Oligocene it has been assumed that sedimentation 
ceased at the end of Tc letter stage, coinciding with a major fall in sea-level at around 
34Ma; shallow water sediments of Td age are virtually absent from the region suggesting 
that the Td stage coincides with this period of lowered sea-level. Because shallow water 
carbonates tend to become cemented shortly after deposition, the compaction of the 
Eocene limestones due to the overlying sediment load is assumed to be zero. Also, because 
erosion on limestones takes place by solution, it is expected that only a small amount of 
section has been removed and a figure of SOm is considered a reasonable estimate. The 
cessation of early middle Miocene sedimentation is estimated to have occurred at 13Ma, 
coinciding with a sea-level fall at the top of Zone N.ll, with sedimentation being resumed 
at 5Ma. These Miocene sediments are limestones, so similar arguments for assessing the 
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compaction effects and the amount removed for the Eocene carbonates are used here; 
because the time interval ranges from 12 to 15Ma (compared with approximately 6Ma 
between the Eocene and late Oligocene) a figure of 100m has been used for the amount 
removed by erosion. 

Three wells, Anchor Cay-1, Kusa-1 and Borabi-1 form a north-south transect across 
the Papuan Basin. These geohistory plots show a marked similarity, with rapid subsidence 
through the early and middle Jurassic leveling out for the remainder of the Mesozoic. As 
noted above, much of the Cretaceous section is missing, presumably lost by erosion. The 
Tertiary again was a period of increased subsidence, particularly during the deposition of 
the post-Miocene section, which is time transgressive to the south. This subsidence phase is 
related to flexuring of the margin associated with foreland basin development caused by the 
collision to the north, which formed the New Guinea orogen, and to the subsequent loading 
by sediments derived from the rapidly uplifted rocks forming the orogen (Pigram et aI., 
1990). 

The vitrinite data for the two wells (Anchor Cay-1 and Kusa-1), which penetrated a 
significant part of the pre-Tertiary section, show that the Mesozoic and older rocks within 
this part of the Papuan Basin became marginally mature by the late Jurassic, associated 
with the early Jurassic rift-related heatflow peak. The dead oil staining observed within the 
Jurassic section of Anchor Cay-l is probably related to this period of maturation. These 
Mesozoic rocks were effectively frozen at this maturation level until the Late Miocene, 
when rapid subsidence associated with large volumes of clastic sediment entering the 
Papuan Basin from the New Guinea orogen, causing rapid burial. In all other wells, the 
computed vitrinite reflectance plots indicate values of less than 0.5. 

All five Papuan Basin wells show similar geohistory plots, especially for the Tertiary, 
with gradual subsidence through the Eocene to Miocene, with the rate of subsidence 
increasing rapidly during the Late Miocene or Pliocene. Anchor Cay-1 and Kusa-1 are the 
only wells with a good Mesozoic section, with the former having the best section which may 
go to the base of the Triassic. Three wells show modelled vitrinite values of 0.5 or greater; 
in Anchor Cay-1 the 0.5 level was reached within the Late Jurassic (at approximately 
2700m), the 0.6 level within the Middle Cretaceous (at approximately 3000m) and the 0.7 
level within the Tertiary (at approximately 3300m); in Kusa-l the 0.5 level was reached by 
the Middle Cretaceous (at approximately 2800m) and the 0.6 level by the Paleocene (at 
approximately 3200m); in Pasca-C1, for which there is no vitrinite reflectance data, the 0.5 
to 0.7 levels were reached in the Pliocene (below 3100m). 

The basement subsidence curves for all wells show a gradually subsiding basement 
throughout the Mesozoic, with uplift occurring by the Eocene, preceding the opening of the 
Coral Sea Basin. The rate of basement subsidence was again gradual during the Eocene to 
Miocene, increasing rapidly in the Late Miocene and Pliocene. The increase in rate of 
subsidence occurs slightly earlier in Uramu-1A than in the other wells indicating that the 
event was time transgressive, being later to the south. The basement subsidence curve for 
Anchor Cay shows some minor uplift during the Late Jurassic, which is probably related to 
water depth changes induced by possible sea-level fluctuations. 

Though the computed iso-vitrinite reflectance plot appears to match the observed 
data plot for Kusa-l (Plate 20), this is not the case for Anchor Cay-I, where there is a 
marked disparity between the two plots (Plate 16). In an attempt to reconcile these 
differences a number of models were produced. Firstly the palaeoheatflow curve was 
modified to reflect an increased heatflow peaking at magnetic anomaly 27 (63 Ma), 
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plateauing until anomaly 22 (51 Ma) during the development of a possible transform plate 
boundary through the Pandora Trough area, and then declining through the rest of the 
Cainozoic. This change altered the original model moving the hypothetical curve closer to 
the vitrinite reflectance values (Plate 17). This model was further refined by doubling the 
amount of sediment removed by erosion during the Paleocene, and this resulted in both the 
computed and observed iso-vitrinite plots coinciding in part (Plate 18); increasing the 
erosion figure by a further 500m resulted in an even greater coincidence of the two plots, 
but the removal of 2500m of Cretaceous sediments during the Paleocene is considered to 
be highly improbable. An additional plot was made, where the unconformity between the 
?Toro Sandstone and the Koi-Iange Formation was removed, and the sandstone was 
considered to be part of the Koi-Iange Formation; the figure of 1000m of eroded 
Cretaceous section was used as for the initial plot. The resulting model was little different 
to those noted above. To this model an additional heatflow event was placed in the Jurassic, 
but this too made little difference to the result. Thus the only way the two iso-vitrinite plots 
could be made to coincide was to add a thickness of sediment and to increase the heatflow 
regime at this site. However, it is difficult to envisage in excess of 2000m of erosion within 
the time constraints (Paleocene) within the region and a greater heatflow than used in 
these models. Even though the two iso-vitrinite plots coincide for Kusa-1, the heatflow was 
similarly modified to simulate the heatflow pulse due to the opening of the Coral Sea Basin, 
but because this well was sited further away from the heat source, the maximum heatflow 
levels were lower than those used for the Anchor Cay-1 model. This resulted in the two iso­
vitrinite plots becoming separated (Plate 21), and it was only by using a lower modern day 
heatflow value of 1.2 h.f.u. that the two plots could be reconciled. 

Capricorn Basin area: All locations have been modelled using a constant heatflow 
throughout time because of their distance from the heat source and is confirmed by 
modelling. Both Sandy Cape-1-3R and Wreck Island-l show almost identical plots, but both 
differ from those for Aquarius-1 and Capricorn-lA, both of which are very similar. All 
sections show a gradual subsidence through the Eocene to Miocene, with the rate 
increasing rapidly in the Pliocene. The plots for Aquarius-l and Capricorn-lA differ mainly 
in the thickness of sediment, which was sufficient to produce hypothetical (modelled) 
vitrinite reflectance values in excess of 0.5 in the Pliocene in Aquarius-I. The similarities 
between the two pairs of wells is to be expected since they penetrated similar stratigraphic 
sections. Both Aquarius-1 and Capricorn-lA penetrated a similar, poorly dated terrestrial 
section, which is absent in both Sandy Cape-1-3R and Wreck Island-I. 

Coral Sea Basin: All sites were modelled using the same heatflow values as for the Papuan 
Basin, and with the heatflow being modelled as peaking between magnetic anomalies 27 
and 22, gradually cooling until the present day. The plots show that water depths reached 
close to their present day depths soon after the end of this heatflow event. The sudden drop 
shown in the plots for the subsidence and decompacted burial curves for DSDP Site 287 is 
more artificial than real, due to the wide error bars for palaeodepth estimates based on the 
foraminiferids. All plots show a slow gradual subsidence through the Tertiary, rapidly 
increasing during the Pliocene. 

Lord Howe Rise: The heatflow for these three DSDP Sites was modelled using slightly lower 
present day values (1.40 h.f.u.) than for the other sites. Also, the heatflow models were 
based on a heatflow peak at 76Ma (magnetic anomaly 33) because of the earlier opening of 
the adjacent Tasman Basin, gradually declining to the present day. The heatflow event is 
based on the rifting and breakup events which separated the Lord Howe Rise from the 
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Australian continent. The three sites show close similarities for all plots reflecting their 
similar geological histories. 

Discussion 

Though the four areas have different geological histories, one marked similarity for 
them all is the increase in the rate of subsidence in the Late Cainozoic which in the Papuan 
and Coral Sea Basins reflects flexuring of the margin due to collision and the development 
of a foreland basin. That a parallel increase in the rate of subsidence occurs in the 
Capricorn Basin and the southern end of the GBR is more difficult to explain but the 
timing of the event suggests that it is produced by intraplate stress effects related to 
tectonic events along the northern margin of Australia. Models of basin subsidence related 
to intraplate stress (Lambeck, 1983a, b) probably offer the most plausible explanation for 
associating distant collisional events to enhanced basin subsidence. 

CONCLUSIONS 

Though no one sequence used in this review provides a complete section, it is 
possible to construct such a section (Figure 3A, B). The study area spreads over in excess of 
100 of latitude resulting in a significant temperature differential north to south which has 
effected faunal distribution since at least the late Oligocene when the region was well south 
of its present position. In addition the various sections on which this review is based are 
from a broad range of water depths, from abyssal depths below the CCD to near present 
day sea level. For these reasons it has been convenient to discuss the biostratigraphy in 
sections related by depth. 

Marine sedimentation in the Papuan and Coral Sea Basins commenced in the middle 
Eocene, being linked to the formation of the Coral Sea Basin. In the northeastern 
Australian area, marine Eocene has been sampled only in the northern part of the 
Queensland Plateau (Chaproniere, 1983), but on seismic evidence such sediments may 
form a thin veneer over parts of both the Queensland and Marion Plateaux (Symonds and 
Davies, 1988). However, on the evidence from the wells drilled in the Capricorn Basin it is 
possible that non-marine Eocene sediments may be present on the southern parts of the 
Marion Plateau. To the north sedimentation continued into the late Eocene, and possibly 
into the basal Oligocene (as it did locally elsewhere in Papua New Guinea). There is 
evidence that water depths in the basin gradually increased with time, but in the shallow 
water sequences, depths decreased. Much of the Eocene sequence may have been removed 
during the early Oligocene erosion event which effected both shallow and deep water 
sequences. The rocks underlying the northerly sections range in age from Palaeozoic to 
Cretaceous, whereas in the south, they are probably Palaeozoic. 

Sedimentation resumed again in the Late Oligocene, at first localised (during Zone 
P.21), but later (during Zones N.3 to NAA) over the entire region. In the shallow water 
areas, larger foraminiferal-coralline algal limestones were deposited over the Eocene 
sediments. This shallow water sedimentation continued into the early and early middle 
Miocene; to the north water temperatures were sufficiently warm to permit coral 
development, but to the south, temperatures remained subtropical. In the north at least two 
phases of coral development took place, the first (in Pasca-C1) during upper Te (early 
Miocene) and the other (in Uramu-1A, Borabi-1 and Kusa-1) during lower Tf(1ate early or 
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early middle Miocene). In some sections (Anchor Cay-i) the late Oligocene sediments are 
dominated by planktic forms, grading upwards into larger foraminiferal carbonates. Thus 
all shallow water sections show evidence of shallowing. In the deeper water sequences 
depths remained stable. In the shallow sections, the early or early middle Miocene is 
truncated by a disconformity not present in the deeper water areas. The Miocene 
carbonates appear to have been exposed to subaerial weathering in most of the shelfal 
areas as seen in the wells of the southeastern Papuan Basin and in samples from the edge 
of the Marion Plateau. In some areas, particularly in the north, this erosional episode 
possibly resulted in the formation of solution channels (resulting in loss of drilling fluids). 
This hiatus appears to span an interval of approximately 15 ma., from at least within the 
early middle and including most of the late Miocene. 

During the latest Miocene or early Pliocene sedimentation commenced in the shallow 
water areas over the eroded middle Miocene surface. However, in deeper water regions, 
sedimentation was continuous at most sites from the late Oligocene to the Holocene. In the 
Papuan Basin the initial sediments were dominated by carbonates, possibly reefal locally, 
but were soon overwhelmed by clastics. To the south carbonate sedimentation continued 
throughout the Pliocene to Holocene with only minor amounts of clastic material. 

Three major and at least two minor unconformities are present in the sequence. The 
oldest is pre-middle Eocene and is present throughout the region, being probably related to 
the formation of the Coral Sea Basin. An early Oligocene unconformity is also universally 
present and in basinal areas is probably related to the initiation of corrosive Antarctic 
bottom waters linked with major glaciation in Antarctica (Keller et aI., 1987), whilst in 
shallow areas it is due to erosion by currents resulting from major changes in oceanic 
circulation patterns due to the northward movement of Australia (Kennett et aI., 1972). 
The third major unconformity represents most of middle and late Miocene time and 
effected only the shallow water areas, resulting in probable subaerial erosion and karst 
topography; this was almost certainly related to sea level fall. A short-lived, discontinuous, 
but nevertheless widespread unconformity is present within the Zone N.7 or N.8 (late early 
Miocene) interval, and again probably related to sea level fluctuation. 

In the northern part of the area at least two periods of coral development occurred 
during the Miocene, and one in the Pliocene; to the south corals are definitely present only 
in the Pliocene to Holocene section. Thus in the northern area water temperatures during 
the early and early middle Miocene were warm enough to sustain coral growth with water 
depth and the presence of suitable substrate being the sole controls on reefal development. 
Because the latest early and earliest middle Miocene was a time when temperatures 
peaked in the region, it is possible that some reefal growth may have occurred at some 
locations in the southern part of the area reviewed. 

Geohistory analyses have been made for all wells and DSDP Sites. These results 
suggest that heatflow regimes throughout the Tertiary cooled from those prevailing during 
the formation of the basins. Subsidence rates appear to have been gradual through Eocene 
to Miocene time, rapidly increasing during the Pliocene and Pleistocene for all basins. 
Sediments in the Papuan Basin became marginally mature by the end of the Mesozoic, but 
there is strong evidence that maturity levels increased during the Pliocene and Pleistocene. 
Within the Capricorn Basin, geohistory modeling indicates that levels in the lower part of 
Aquarius-l approached marginal maturity only during the Pliocene or Pleistocene. Though 
the four areas have different geological histories, one marked similarity for them all is the 
increase in the rate of subsidence in the Late Cainozoic which in the Papuan and Coral Sea 
Basins reflects flexuring of the margin due to collision and the development of a foreland 
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basin. That a parallel increase in the rate of subsidence occurs in the Capricorn Basin and 
the southern end of the GBR is more difficult to explain but the timing of the event 
suggests that it is produced by intraplate stress effects related to tectonic events along the 
northern margin of Australia. Models of basin subsidence related to intraplate stress 
(Lambeck, 1983a, b) probably offer the most plausible explanation for associating distant 
collisional events to enhanced basin subsidence. 
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Chronostratigraphy Depth 

Correlation 

Depth(m) 
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Formation Two-way Lit hoi 0 g y 

time 
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-200 
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1-400 

I-

1-600 
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1-800 

HOOO 
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H200 
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I-

1-1600 

1-1800 

I-

1-2000 

I-- -2095 

1--2150 

1-220C 

1--2340 

1-24OC 

-
1--25BO 

1-260C 

1--280C ~820 
1--2835 
-2879 

1-300C 

1-320C 

1--3400 

..... 360C 

I-

-380C 

-

~J-1.88 

Mendi Group 

~l--l.9B 
?Maril Shale 2.00 

Bioclastic 
limestone 

Dark grey 
pyritic shale 

Compiled from: 
Me Donagh & Knuth (1968) 
Robertson Research & Flower Doery 
Buchan (1984) 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer neritic 100-200m 
Slope 200m+ 

Stn.ckmeyer (pers.com. 1990), Lloyd 
Record 1990/7 

(1988) 

. 

Depoaltlonal environment Well: Borabi 1 Sheet 2 PLATE 2 

Larger 
foraminifer ids 
(Discocyclino) 

G e 0 C he m I c Ii I d a t a Depth 
TOC S1 S2 TMAX P1 Hl GP em) 
~-I-~I-~--I- .. - --if----if----il- 0 

1-200 

1-400 

-600 

-
-800 

I-

1-1000 

-

-1200 

1--1400 

1-1600 

-

1-1800 

-2000 

-
1-2200 

I-

1-2400 

-

-2600 

f-

1-2800 

Max temp 94 OC 

TOC:Totd Organic Carbon(%) 
S1:Pyrolysis free-hydrocarbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyrolysis kerogen signd 
(mg S2 hydrocarbons/g rock) 

-

1-3000 

1--3200 

~ 

f-3400 

I-

1--3600 

1-3800 

I-

TMAX:Temperature at which S2 sl<]nd IS max COC) 
PI:Production index (S1-S2) 
H:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/00/33 
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1 Berggren et 01.. (19850. Burger. (in prep.o) 5 Bukry 
6 Blrger 

(1977) 
2 Blow (1969. 1979). Breggren (1969) 
3 Bolli (1957, 1966). Stoinforth et 01.. (1975). 

Bolli & Premoli-Silva (1973). Caron (1985) 
4 Adams (1984). Adams et 01.. (1986). Choproniere 

(1981). (1983). Jenkins et 01. . . (1985) 

Dettmann & ""f'lVT"''''' 
Helby et 01.. 
Stover & Evans 

(1976). 

Latitude: 8° 42'28.52"S Date drilled: Feb-April. 1977 
Longitude: 144° 03'02.88"E Company: Esso 

Agel' 
Chronostratigraphy Depth 

Correlation 

Depth(m) 
Drill Sub­

sea 
Formation Two-way Lit hoi 0 9 Y 

time 

\ 

Compiled from: 

f-26 

f- 200 

f-380 
f-400 

f- f-500 

,-800 

f-1 OOOf-l 000 

f-1200 

1-1291 

r1400 

-1600 

-1650 

r -1704 

1-1800 

r -1915 

f-200C 

f-2125 

f-2200 

1-2253 

f-2400r2415 

-2473 - -2520 
-2564 

-2600_2619 

- -2701 
.... 2728 

-280e -2810 
--2829 

f-
f--2939 

f-300C 

~~8!8 

f-320C 1-3195 

f- r3304 

f-3378 
-3400 3429 

1-3434 
TD -

-360C 

-
-380( 

7 

Seafloor 

Era 

- - - - - - -1-0.46 

- - - - - - .-1-0.75 

Beds 

~-1.30 

Darai 

--------1.44 

Limestone 

~1-1.54 

Mendi Group 

~l-l.65 

Toro Sandstone 

1--------1-1.72 

Imburu 

Mudstone 

1--------1-1.88 

Koi-Iange 

Formation 

-1--------1-2.16 

Light grey 
muds with 
wood and 

mar ine fossils 
with 

interbedded 
sandstones 

White bioclastic 
calcarenite 

Cream,hard 
recrystallised 

bioclastic 
limestone 

Bioclastic 
calcarenite with 

glauconite 
sometimes 
dolomitised 

Med. dark grey 
siltstone and 

sandstone 

Med. dark grey 
shale.slightly 

calcareous with 
glauconite and 

pyrite 

Med. dark grey 
calcareous 

sandstone with 
interbedded 

siltstone and 
shale with some 

glauconite 

Burns (1977); Burns &: Bein (1980) 
Robertson Research &: Flower Doery 
Buchan (1984) 

Inner neritic 0-20m 
Mid neritic 20-lOOm 

Outer neritic lOO-200m 
Slope 200m+ 

Lloyd (1988) Record 1990/7 

'-") ~. f;I";' '- ,s> uff 
~ c: \>- •• 
~~/~ 

Depositional environment Well: Kusa 1 Sheet 1 PLATE . 3 

Rich benthic 
foram faunas 

Increase in 
terrigenous 
component 

Change in gamma 
and resistivity 

logs 

Max temp 46°C 

Change in gamma 
log 

Planktic forams 
exceedingly rare 

Max temp 86°C 

Max temp 83°C 
Max temp 92 °c 

Alv. quO/i' 

Change in gamma 
log 

Coral. LepidocyC/inc 

Miogypsino + 
Miogypsinoides + 

Spiroclypeus 

Minor change in 

Go 0 C hem i C a I d at a Depth 
TOC S 1 S2 TMAX P 1 H 1 GP (m) 
~--~--~--~--+---+---+---1-0 

-
f- 200 

r400 

-600 

-

-800 

-1000 

1-1200 

f-O.O~ 

r1400 

-1600 

-0.07 -
f-1800 

f-2000 

f-2200 
gamma + rO.07 

resistivity logs 

Nummulites 

Dinoflagellates 

Dinoflagellates 

r VR=O.68 

rO.87 

-0.75 

-0.92 

-0.74 
-0.81 

-0.86 

rO.86 

f-2.53 
F2.29 

r1.27 

1-1.29 

-1.15 
-4.24 
-1.23 

f-2400 

-

-2600 

i-

-2800 

f-3000 

f-3200 

-3400 

-

-3600 

-

i-3800 

TOC: Total OrganiC Carbon(%) 
Sl:Pyrolysis free-hydrocarbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyrolysis kerogen signal 
(mg S2 hydrocarbons/g rock) 

TMAX:Temperature at which S2 signal is max (OC) 
PI:Production index (S1-S2) 
HI:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 
VR=Vitrinite reflectance 20/00/34 
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sandstone 

Med. dark grey 
shale,slightly 

calcareous with 
glauconite and 

pyrite 
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sandstone with 
interbedded 
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shale with some 

glauconite 
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- TO 
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~~ ~?- .\:p-' V P i' ,.~ Remarks 
Geochemical data 

TOC 51 52 TMAX Pl Hl 
Depth 

GP (m) 
~-~-f--+--+--+--+---+-O 

Miogypsino + 
Miogypsinoides + 

Spiroc/ypeus 

Minor change in 
gamma + 

resistivity logs 
Nt.vnmuliles 

Dinoflagellates 

Dinoflagellates 

.... VR=0.68 

. 

-0.07 

~0.87 

~0.7!: 

"-0.92 

~0.74 

"-0.81 

-0.86 
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~2.5~ 
2.29 
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f--3000 

t-3200 

-3400 
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-3800 

Compiled from: . 
Burns (1977): Burns &. Bein (1980): Lloyd (1988) 
Struckmeyer (pers.com. 1990) 
Robertson Research &. Flower Doery Buchan (1984) 
Record 1990/7 

Inner neritic 0-20m 
Mid neritic 20-100m 
Outer neritic 1DO-200m 
Slope 200m+ 

TOC:Totci Organic Corbon(%) 
51:Pyrolysis free-hydrocorbon signal 
(mg 52 hydrocorbons/g rock) 
52:Pyrolysis kerogen signd 
(mg 52 hydrocorbons/g rock) 

TMAX:Temperahre at which S2 signal is max COC) 
PI:Production index (S1-S2) 
H:Hydrogen index (ma hydrocorbons/g organic carbon) 
CP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 
VR:Vitrinite reflectance 20/0A/34 
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1 Berggren et Burger, (in 5 Bukry Martini Roth (1978). Sissingh (1977) 
6 Burge,. (1973), 1988, in pre!? 0), Dettmann (1986). 2 Blow (1969, Breggren (1969) 

:3 Bolli (1957, Stainforth et 01., (1975), 
Bolli & Pre I (1973), Caron (1985) 

4 Adams (1984). Adams et 01.. (1986). Choproniere 
(1981). (1983), Jenkins et 01., (1985) 

Dettmann & Playford (1969). Helby & Morgan (1987). 
Helby et 01.. (1987), Ingram '" Morgan (1988), Partridge (1976), 
Stover & Evans (1973), Stover & Partridge (1973) 

- -Latitude- 8 0 30'4457"$ a e ne: c - ec o t d -" dOt 0 1968 
Longitude: 1 44 0 58'31 .1 4"E Company: Phillips Australia 

Age' ' Deplh(m) 
Chronostratl graphy Depth Sub- Formallon Two-way Lithology 

Drill time Correlation sea 

Seafloor 
~ 

~89 

~200 

f- Bioclastic 
medium dark 

~400 
b-own mudstone 
with glauconitic 
and calcareous 

~ beds 
Era 

f-600 f-600 ~0.68 

f-
Beds 

f-800 

f-

HOOD 

f-

H200 f-1200 1.27 
~1235 
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H400 
Medium grey 

f-
ond grey-brown 
sandstones and 
mudstones with 

-1600 volcanic 
fragments,with 

- gauconitic and 
calcareous beds 

-1800 

~ 

f-2000 ' 

Orubadi 
~ 

f-2200 ~2200 ~2.07 

Pasea C1 
f- streol71 

f-24OC Beds 

f-

f-260C 

f-
Medium 

-280C .grey-brown 
f-28.35 carbonaceous 

shale with 
f- some lignite 

~.300C . 

~ 

f-320C ! 

f-

f-340C 

f-3520 f-
=.3545 ~ 
I 3564 f- .3.09 

f-360C 1-3613 Bioclastic 

Pasco 
medium grey 

f- limestone 

1-380C 
I 

Reef 
I- ~3895 f-------- f--.3.23 

kooc 

Limestone 
I-

k20C 1-4220 ~ White quartzite 
~269 

1--.3.37 
, 

l- TO ?T oro Sandstone? 

k40C 

. ~ 

f-46OC 

. 
Compiled from: Armstrong (1969) 
Lloyd (1988); Robertson Research & 
Flower Doery Buchan (1984) 
5truckmeyer (pers.com. 1990) 

. . 
Inner neritic 0-20m 
Mid neritic 20-100m 

.. 
Outer neritic 100-200m 
Slope 200m+ 

Record 1990/7 

"'1'-'" " 

Well: , Pasca C1 PLATE 4 Depositional environment 

~~ K~'~~~~ Geochemical d a t a Depth 
52 TMA)( (m) "7 Remarks TOC 51 P1 H1 GP 

~ 
~ 

~200 

~ ~ ~ 

~ ~400 

~ Mainly benthic ~ 

foraminiferids 

~ ~600 

~ ~ 

~ ~ 
~800 

~ 
~ 

~ 
HOOO 

~ 
~ 

Change in 
gamma log H200 

~ Max temp 520 C 

~ ~ 

~ 
~1400 

~ 

~ Cds. ex tremus H600 

~ Sis. seminu/ino 
S. dehiscens 

~ Pu. ob/iqw7oculoto 
~ 

~ H800 

~ f-

High diversity 

~ planktic 
foraminiferal 

~2000 

~ faunas 
f-

~ ~2200 

~ f-

. ~ f-2400 

~ I-

~ 
~2600 

f-

~ Top f--2800 
Cr. plesiotumido 

~ ~ 

~ ~3000 

~ ~ 

~ ~200 
De. oltispiro 

~ Max temp 99°C 
f-

Change in gorum 
~3400 

~ and resistivity logs 
. S. dehiscens 

'. ~ Max temp 96°C f-

~ 
. Corals 

~ 
Max temp 118°C ~3600 

~ 
Larger f-

fora mini fer ids 
Eu. ephippioides -.3800 
Miogypsinioides 

~ 
Change in -resistivity log 

kOOO 

~ 
~ 

f--

Change in 
f-4200 resistivity log 

Max temp 119 DC 
f-

~400 

~ 

k600 

. 
TOC.Totd Organic Ca-bon(%) 
51:Pyrolysis free-hydroccrbon signd 
(mg 52 hydrocarbons/g rock) 
52:Pyrolysis kerogen signd 

TMAX:Temperature at whICh S2 Signal IS max (DC) 
PI:Production index (Sl-S2) 

(mg S2 hydrocarbons/g rock) 

H:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/00/.35 



( 1) 

STAGE 

LUTETIAN P t 1 

Globorotalia kvgleri 

GIobigerina ciperoensis 

Globorotalia opima 

GIobotnncono ventricose 

Def/ondreo 
heterophylata 

Tr por,oppIerit es 
beIiJs 

~ 
II-...::...!.---I 

'" Lower 
Nothofagidites 

asperLlS 

Lower 

lygis~tes 

T. Iangus 

10 

~---4 70 

T. lilJiei L koro jonense ., 

" 
X. oustrais 

u 
~I-----I 
III 

N. SenectLlS 80 1------1 ... o N. oceras 
GIobotrrncarita elevata 

Oicarinela asymetrica 
L cretocecrn 

o. porifera 

C. striatoconus 
~ 

<3.9. 
P. infLlSorioides f---+----"'-'--~_i .. 

A.. 
... distocarlfl(]fLlS 
Q 

p. p<mOSus 

Rota/ipora . ticinensis 

Rotalipora subticinensis 

0.1---___ --1 

Q C. paradoxa 
=t: 

ALBIAN BriticineDa 

Ticinella primula 

TlCinella bejaouensis 
.-

107 
D. davidi 

>- .-1------1 

..J APTIAN SchocJcoino caxi 
O. opercuIofa "t:J 

GIobigerineloides bIowi 

rr1rlAe plaridic fororrinferids 

Calpionellopsis 

Calpionella eliptica 

TITHONIAN 

1 Berggren et aI., (19850, b). Burger, (in prep.o) 
2 Blow (1969, 1979), Breggren (1969) 

5 8ukry Martini. Roth (1978). Sis singh 

:; Bolli (1957, 1966), Stoinforth et aI., (1975), 
Bolli & Premoli-Silvo (1973), Caron (1985) 

4 Adams (1984). Adorns et aI., (1986), Chaproniere 
(1981), (1983). Jenkins et aI., (1985) 

6 Burger (1973). in pre!? a), Dettmann (1986), 
Dettmann & Playford (1969). Helby & Morgan (1987~, 
Helby et 01., (1987), Ingram & Morgan (1988), Partridge 
Stover & Evans (1973), Staver & Partridge (1973) 

(1977) 

(1976), 

Latitude: 7 0 48'22.8"$ 
Longitude: 1 44 0 41 '49.4"E 

Date drilled: Nov-Dec 1967 
Company: Phillips Australia 

D. p 0.1 t lon.1 • n v I ron m. n t Well: Uramu 1a Sheet 1 
1--~~~~~~~~~~-7-~~~-~~ 

PLATE 5 

Age' 
Chronostratigraphy Depth 

Correlation 

Depth(m) 
Drill Sub­

eea 
Formation Two-way Lit hoi 0 g y 

time 

~~~ 
1~!).'P~p~~, V \.~ .. -:Ii' Remarks 

Geochemical data 

TOC S1 S2 TMAX P1 H1 
Depth 

GP (m) 

1--------

\ 

~-------

~, -r-, -,-, ........ -,...., -,...., -r- . 

- 25 

f_200 

f_400 

f_ 
f_535 

~600 

-

~800 

-
~1000 

f-

H 2001-1 203 
H223 

f-

H400 

f_ 

H600 

f_ 

f_l BOOf-l 799 t:! 820 
I ,829 
f-1870 f_ 

H957 

f_200C 

f-

1-21 68 
~220C 

~2250 

f_ 

e--240C 

-
~2540 

-260C 

f_2BOC f-2800 

~ . 1-2905 

1-300C 

f-.320C 

f_3400 

f_360C 

h3BOC 

f_ 

f_3052 
f_.3081 

TO 

Seafloor 7 

Era 
~.63 

Beds 

----?---H . .30 

Orubadi 

Beds 

H.78 
~~~1.81 

Uramu ~1.85 

~ - - - - - -H .94 

Reef 

- - - - -...: - - ~2.09 

limestone 

------->-2.19 

~f-2.24 

Mendi Group 

~f_2.30 
\ 

?Maril Shale 

Light to 
medium grey 
carbonaceous 

bioclastic 
mudstones witt­

interbedded 
lignite and 
sandstones 

Light to 
medium grey 
carbonaceous 

bioclastic 
mudstones witt­

interbedded 
volcanic 

sandstone and 
coal stringers 

Mudstone with 
interbedded 
sandstone 

Light grey to 
white 

dolomitised 
bioclastic 
limestone 

White or light 
tan to light 

grey bioclastic 
limestone 

~hite bioclastic 
limestone with 

glauconite+ 
pyrite 

White to 
light grey 

argillaceous, 
bioclastic 
limestone 

with minor 
glauconite­

pyrite+chert 

Grey-brown to 
black,pyritic 

shale with minor 
glauconite and 

fine grained 
lithic calc;oreous 

sandstone 

Benthic 
foraminiferids, 
no planktics 

Environment 
fluctuated 
throughout 

Pliocene-Holocene 

Max temp 53 °e 

Planktic - rich 
faunas 

(Pu. primalis, 
Gr. merotumida) 
Max temp 86°e 
Max temp JI. °e 

Change in gamma 
SP. + resistivity 

logs 

Cavernous 

Larger 
foramimferids 
(Au. howchint; 

M. po/ymorpha, 
F. bontangensis) 

+ rare coral and 
Halimeda 

Max temp 105°C 

M. dehaar b;· 
F. globosa 

No logs below 
2439m 

Larger 
foraminiferids 

M. thecideaeformis 
Eulepidina sp.) 

Disco cyclin a 
with planktics 

Max temp 125 OC 

o 

f_200 

f_ 

f_400 

f_ 

f-600 

f_800 

f_ 

HOOO 

f_ 

f_1200 

H400 

f_ 

-1600 

H800 

f_ 

f_2000 

f-

f_2200 

~ 

~2400 

f_ 

~2600 

f_ 

>-2800 

f_ 

f-.3000 

f_.3200 

f_.3400 

f_ 

~3600 

f_ 

f_3800 

f_ 

Compiled from: Lloyd (1968,1988) 
& Netzel (1968) 
Robertson Research & Flower Deery 
Buchan (1984); 5truckmeyer (pers.com) 
Record 1990/7 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer neritic 100-200m 
Slope 200m+ 

TOC:Totai Organic C<rbon(%) 
Sl:Pyroiysis free-hydroc<rbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyroiysis kerogen signal 

TMAX:Temperature at which 52 signal is max (Oe) 
PI:Production index (S1-S2) 
H1:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(Sl+S2) (mg 52 hydrocarbons/g rock) 

20/0Q/36 



( 1 ) 

STAGE 

BIOSTRATIGRAPHY (2) 

Dinoflagellate Spore-Pollen zones 

zones ~------------,,----------~ 

o 

UJ 

UJ 

4( 

a:: 

:::> 

~ 

o 

UJ 

UJ 

4( 

a:: 

t-

1&1 

~ 

< 
...J 

1&1 

...J 

0 
0 

::i 

1&1 

1&1 

< 
...J 

1&1 
...J 

0 
0 

::i 

>­
. ...J 

BAJOCIAN 

178 

TOARCIAN 

SINEMURIAN 

NORIAN 

CARNIAN 

23 

a:: SCYTHIAN 
< 
1&1 

R. aemula 

C. h alosa 

D. priscum 

R. rhaetica 

H. balmei 

s. I;steri 

S. wigginsi; 

s. otf17 

(~ Time scale after Burger (in prep. b.) 
(2) after Helby, Morgan '" Partridge (E87) 

West East&South 

eneabbaensis C. australiensis 

R. walherooensis R. watherooensis 

AI. florida AI. florida 

C. cooksoniae C. cooksoniae 

D. complex D. complex 

c. turbatus c. turbatus 

c. torosa c. torosa 

A. reducta 

P. crenulatus 

It/. crenulatus 

c. rotundus 

S. spec;osus 

S. quadrifidus 

~--------1 A. parvispinosus 

T. playfordli" 
A. tenuispinosus 

P. samoilovichii P. samol7ovichii 

L. pellucidus L. pel/ucidus 

P. microcorpus P. microcorpus 

w 
C) 
4( 

Latitude: 7 0 48'22.8"S 
Longitude: 1 440 41 '39.4"E 

Agel 
Chronostratigraphy Depth 

Correlation 

1-,-, _'-' _'-~'- I _,-'...L L 

~--~----

Date drilled: Nov-Dec 1967 
Company: Phillips Australia 

D 8 POI I t Ion a I • n v I ron m 8 n t Well: Uramu 1a Sheet 2 
~--~~~~~~~~~~~~7-~~ 

~~~~ 
'4~~~ .... ~, Oepth(m) 

Drill Sub­
lea 

~ 

-200 

f-

~400 

~ 

-600 

-

-800 

~ 

~1000 

f-

H200 

~ 

~1400 

~ 

H600 

--
__ 1800 

~1870 

--
-200e 

~ 

~2168 
f-220C 

t-

~240C 

f-

-2550 

f-2600 

~ 

~280e t-2800 

- __ 2905 

f-3000 

t-3052 
~3081 

f- TO 

f-3200 

t-

-340e 

f-

f-360C 

~ 

-38oe 

Fo r ma ti on Two-way Lit hoi 0 g y 
time 

~~1.81 

Uramu 

--------1.94 

Reef 

-------f-2.09 

limestone 

f-- - - - - - -f-2.1 9 

~-2.24 

Mendi Group 

~-2.30 
\ 

?Maril Shale 

Light grey to 
white 

dolomitised 
bioclastic 
limestone 

White or light 
tan to light 

grey bioclastic 
limestone 

twhite bioclastic 
limestone with 

glauconite+ 
pyrite 

White to 
light grey 
or~illaceous, 

bioclastic 
limestone 

with minor 
glauconite­

pyrite+chert 

Grey-brown to 
black,pyritic 

shale with minor 
glauconite and 

fine grained 
lithic calcareous 

sandstone 

VV~ ~ ~ ~ ~ ':low..... Remarks 

Cavernous 

Larger 
foraminifer ids 
(Au. howchim; 

M. polymorpho., 
F. bontangensis 

+ rare coral and 
Halimeda 

Max temp 105°C 

M. dehaar b;' 
F. .,g/obosa 

No logs below 
2439m 

Larger 
foraminiferids 

/M. thecideaeformis 
Eu/epidina sp.) 

DiscocyC/ina 
with planktics 

Max temp 125 OC 

Geochemical data 

TOC 51 52 TMAX Pl H1 

PLATE 5 

Depth 
GP (m) 

o 

-200 

.... 400 

-600 

-800 

I-

1-1000 

-

-1200 

f-1400 

1-1600 

~1800 

-2000 

.... 2200 

f-2400 

.... 2600 

f-2800 

-

-3000 

>'-3200 

-3400 

-

.... 3600 

f-3800 

Comp~ed from: 
Uoyd (1968,1988) &: Netzel (1968) 
Robertson Research &: Flower Ooery 
Buchan (1984); Struckmeyer (pers.com.) 

Inner neritic 0-20m 
Mid neritic 20-100m 

Record 1990/7 

Outer neritic 100-200m 
Slope 2pOm+ 

TOC:Totoi Organic Carbon(";) , 
S1:Pyrolysis free-hydrocarbon signal 
(mg S2 hydroccrbons/g rock) 
52:Pyrolysis kerogen signal 

TMAX:Temperature at whICh S2 signal IS max (OC) 
PI:Production index (S1-S2) 
H:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) (mg 52 hydroccrbons/g rock) 20/00/36 



UJ 

( t) 

STAGE 

LUTETIAN Pll 

Globorotalia kugleri 

GIobigerina ciperoensis 

Globorotalia opima 

Morozovello /ehneri 

Gk)bigerap'sis 
subcongldba t a 

Haltkenino oragonensis 

GIobotrrncono ventricosa 

GIobotrrncorifa elevata « ~ --l~---------------~ 

Dicorine/Jo asymetrica 

CENOMANIAN 

r---+--95--~==~~~~~==~ 

ALBIAN 

107 

>-

-' APTIAN 

a: 

w 

r-1--~--1-131 
UJ 

~ TITHONIAN 
..J 

Rol a/ipora I icinensis 

Rola/ipora subticinensis 

Brilicineflo 

Ticinelfa primulo 

Ticine/Io be jaouensis 

Schackoina cfiJri 

GIobigerinelloides blowi 

Hed;ergeflo sigdi 

rriN.Jte plari<tic forarririferids 

Caf;ioneIIopsis 

Calpioneflo elipfica 

1 Berggren et 01.. (19850. b). Burger. (in prep.a) 
2 Blow (1969. 1979). Breggren (1969) 
3 Bolli (1957. 1966). Stainfodh et 01.. (1975). 

5 
6 

Bolli & Premoli-Silva (1973). Caron (1985) 
4 Adams (1984). Adams et 01.. (1986). Chaproniere 

(1981). (1983). Jenkins et 01.. (1985) 

~ 
r-~-r--~r----De-{~---~--~~ r-~----4 

heterophylota 0-

" 

Lower 

~ Notholagidites 
~ osperus 
]. 
~ I-------l o 
:S ;g Proteacidifes 

asperopolus 

Lower 

LygisJ:r:tes 

.. 
" 

T. longus 

L koro jonense .... 

" 
T. liliei 

.... 
II 

r--------i ~ I-----l 
X. IJIJSfrciis " 

N. aceras Q N. senect us 
r---------i ~ 

Cl I---.----::--l L cretacetm 

O. porifera 

C. striatoconus 

J 
I 

~ 
(j~ 

P. infusorioides r-+----" ......... --.... ..:. ... -j .. 
A 

... distocarinatus 
Q 

p. parosus 
., .-
""1------1 
" 

Q) I---------l Q C. paadoxa 
=t ::t 

1-+----.-----1 

'-'-
D. davidi fI) '- Q) 

0-

C. lifterarius ~ a operculafa "b '-
o '-

UJ 
<!' 
-< 

(1977) 

(1976). 

Latitude: 220 37'1 3"S 
Longitude: 1 520 39'02"E 

. 

Date drilled: Jan-~ar 1968 
Company: Gulf-A.O.G. Depoaltlonal environment Well: Aquarius 1 PLATE 6 

Age' 
Chronoatratlgraphy Depth 

Correlation 

D,epth(m) 
Drill Sub­

aea 
Formation Two-way Lit hoi 0 g y 

time 
Geochemical data 

TOC 51 52 TMAX P 1 HI 
Depth 

GP em) 

~----;'~~200 
r-265 

h--,--,- ?r-;"r-'r-

-'- '-, - ~I !_ 

-
r-366 

-400 

- f-488 

-600 1-607 

-

-800 

I- -890 

HOOD 

~
r-

-1 I 50 

H 200'-1201 
-1241 

I-

1-1400 

-1800 

-
r-2000 

r-2200 

-

-2400 

-

-2600 

1-2650 

r/}:2800 TO 

~3000 

-3200 

-
-:5400 

-
-3600 

-
-380C 

- -

-75 
Seafloor 

o-Q.28 

~.35 

"Upper 

-0.46 

marine 

-0.55 
section" 

-0.62 

-0.67 

-0.75 

H.05 

~ 

"Lignite 

section" 

r---------I-1.25 

"Lower marine 

section" 
~-1.39 

"Redbed H.70 

section" 

~;.-2.02 

Basement 

Very 

fossiliferous 

marl 

Marl + 
glauconite 

Limestone with 
interbedded 
glauconitic 
mudstone 

Calcareous 
claystones witl" 

glauconite 

Quartzose 
sandstone with 

lignites 

Sandstone with 
anhydrite 

Quartzose 
sandstones 

with bentonitic 
claystones 

~ ~ 
~ 

Reddish-brown ~ 
claystones with ~~~ ~ 

interbedded ~ 
conglomerates ~~ 
and sandstone ~ 

Slightly 
metamorphosed 

shale 

~ 
~ 
~ ~ 
~ ~ 

. 

Gr. truncalulinoides 
Gr. tosaensis 

Cr. crassaformis 
Pu. prima/is 
Gr. tumida 
N. howchini 

Larger forams 
occur at: 

700-750m 
800-820m 
1180-1200m 

Ga. nepenthes 
Orbulina 

Praeorbulina 

Gr. kugleri 

o 

-

-200 

-

-400 

-

-600 

-

-800 

I-

H 000 

I-

1-1200 

I-

;.-1400 

1-1600 

1-1800 

-2000 

r-

;.-2200 

1-2400 

r-2600 

I-

1-2800 

r-3000 

1-3200 

-

-3400 

-

-3600 

r-3800 

I-

Compiled from: Carlsen & Wilson (1968b) 
Palmeri (1971, 19}1., 1975) 
Ericson (1976); Hekel (1972) 

Inner neritic 0-20m 
Mid neri tic 20-100m 

Outer neritic 100-200m 
Slope 200m+ 

TOC:Totai Organtc Carbon(%) 
51:Pyrolysis free-hydrocarbon signal 
(mg 52 hydrocarbons/g rock) 
52:Pyrolysis kerogen signal 

TMAX:Temperature at whICh S2 signal IS max (OC) 
PI:Production index (S1-S2) 
H:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) Rscord 1990/7 

(mg S2 hydrocarbons/g rock) 
20/0a/37 



( t) 

STAGE 

Globorotalia kugleri 

GIobigerina ciperoensis 

Globorotalia opimo 

~ 
r------------ - ~~----~ 

r--+--+-----1 Defkrtdrea .~ 
heterophylofo bI Lower 

Nothofogidiles 
osperus 

Proleocidiles 
osperopolus 

T. longus 

w 
C) 
-< 

GIobotrtrlCona oegyp/ioco 
r----; 70 

z 
-< z 
-< a.. 
~ 
-< 
() 

GIobtnncaito coJcorolo 

GIobotnncono venfricoso 

GIobotflllCori/o eIevoto 

~ ~~----------------4 
Oicorinelo asymelrica 

CENOMANIAN 

~--+--95--~==~~~~t=~ 

ALBIAN 

Ticinello primula 

Ticinello bejoouensis 
107 

>-
APTIAN Schockoino c!iJr; 

a: CIobigerineloidesbiowi 

-< 
HedJergeflo sigcii 

w 

Ca1pionellopsis 

w 
CofJioneIIo eliplico 

!< TITHONIAN 
-' 

01 
II 

£ korojonense" T. liHiei 
~ 

U 

.... ~------~ II I---------i 
X. ouslrdis II 

1---------1 ... 
II N. senec/us 80 N. aceros ... 

L crefacet.rfl 
It 1--.,--::-; 

0. porifero 

1: stria/OCMUS ~ 
II.: tj~ 

P. infusorioides ~-+---"""""--~---1 .. 
A. 

... lislocorlna/us 
o 
CI. ---.. p. pomosus 
""I--------i .. 
o C. paodoxo 
~ 

'-'-
D. david; '" 

'- 1-------1 III 

'-0. opercuIata "b '-

1 Berggren et al.. (1985a. b). Burger. (in prep.a) 
2 Blow (1969. 1979). Breggren (1969) 
.3 Bolli (1957. 1966). Stainforth et al.. (1975). 

5 Bukry(1973). 1975). Martini (1971). Roth (1978). Sissingh 
6 Burger (1973). 1988. in pre!? a). Dettmann (1986). 

Dettmann & Playford (1969). Helby & Morgan (1987) • 
Helby et 01.. (1987). Ingram & Morgan (1988). Partridge 
Stover & Evans (1973). Stover & Partridge (1973) 

(1977) 

Bolli & Premoli-Snva (1973). Caron (1985) 
4 Adams (1984). Adams et al.. (1986). Chaproniere 

(1981). (1983). Jenkins et 01.. (1985) 

(1976). 

Latitude: 220 42' 14"S 
Longitude: 1520 16'55"E 

Date drilled: Nov 1967-Jan 1968 
Company: Gulf-A.O.G. 

Depo.ltlonal environment Well: Capricorn 1A PLATE 7 , 

Age' 
Chronoatratigraphy Depth 

Correlation 

Depth(m) 
Drill Sub­

.ea 
Formation Two-way Lit hoi 0 g y 

time 
Geochemical data 

TOC S 1 S2 TMA:X P 1 H 1 

~-------~~200 

~268 

IITTIITTI! I I I 

f-345 

~400 

- ~521 

~600 

f-643 

f-723 

~BOO ~820 

f-875 

V 
r934 
""" 949 

~1000 

~~~~~LL~~-V f-

II 
....... ....- ~:- .... -.-,.-r-.-4 

H154 

H200f-1209 
f-1229 
H246 

~1400~1400 

~1600~1600 

H660 

f- ~1710 

TD 
~lBOO 

I ~ 
II ~200C 

-

-22OC 

-

-240( 

~260( 

~2BOC 

~3DO( 

~320C 

f-

f-340a 

~3600 

-
.... 380C 

Seafloor - 115 1----===..:..:::..::..:..----1 

"Marine section" 

0.28 

0.52 

0.72 

0.81 

0.86 

r.---------j 0.92 

"Lignite section" 
1.09 

~f-l.14 

"Conglomerate 
1.24 

section" 

~~l-l.33 
Grahams Creek 

Volcanics 

Very 
fossiliferous 

marl 

Foraminiferal 
limestone 

Interbedded 
limestone and 

bentonitic 
claystone 

Quartzose ~ 
sandstone with ~ 

interbedded ~ 
lignite ~ 

as above with ~ 
Ishelly limestone ~ 

Pebble 
conglomerate 

Igneous rock 

Benthic foroms 
common 

Gr. tosaensis 

Pu. obliqU/7oculata 
S. dehiscens 

Gr. tumida 

Ga. nepenthes 
N. howchini 

Orbulina 
. Praeorbulina 

N. sumatrensis 
Gr. kug/eri 

Spores/pollen 

K/Ar date of 
pebble 129 ma 

Spores/pollen 

1654m K/Ar 
date of 67.1 ma 

K/Ar date of 
86 ma 

Max temp 58°C 

.... 200 

r-400 

f-600 

~800 

f-l000 

1-1200 

1-1400 

.... 1600 

H800 

-
r-2000 

r-2200 

r-2400 

r-2600 

f-2800 

...... 3000 

f-3200 

-3400 

r-3600 

~3800 

Compiled from: 
Carlsen & Wilson (1968 0) 
Palmieri (1971 19J11.. 1975) 
Ericson (1976). Hekel (1972) 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer neritic lOa-200m 
Slope 200m+ 

TOC:Tota Organc Cabon(~) 
51:Pyrolysis free-hyaocabcin signd 
(mg 52 hydrocorbons/g rock) 
52:Pyrolysis kerogen signa 

TMAX:Ternperahre at which 52 signa is max (OC) 
PI:Production index (Sl-S2) 

Record 1990/7 
(mg 52 hydroccrbons/g rock) 

H:Hydrogen index (ma hydroccrbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rockXS1+S2) 

20/0Q/.38 
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w 
!< 
...J 

( t) 

STAGE 

LUTETIAN 

z 
-< z 
-< 
Cl... 
::::i! 
-< 
U 

P11 

GIoborotolio kugleri 

GIoborofdia opima 

GlpbiqerW,Sis 
stJ>aJngfOlXJto 

Hallkenina CTagonensis 

QaboffIIICIJfIQ rentricoso 

Qabofrrncaita lIItwata 

~ ~~---------------I 

ALBIAN 

107 

TITHONIAN 

Rotalipora oppeminico 

RotoJjxJro tcinensis 

Rotofporo subticinensis 

Erificinelo 

Ticinela primu/o 

rlCinella be joouensis 

SchocJcoina cd1ri 

CIobigerineioides bIowi 

rrirute planktic fororririferids 

CojJioneIo diptico 

~ 
~------I""'~---.!---l 

~-+--+------l Defmaeo .~ 
heterophylofa 8-

Lower 
~-~ -,---\ 

~ Not~tes 
~ 

~--------l .... 
~ 

tl\ 

~~----I c 50 
:S 

~~~ 

Lower 
lygisf~·fes 

IXimeI 

OJ 

• 

T. longus 

1-----170 

T. liliei 

\I 

~-----1 \) 1------1 
• X O/JSfrtiis 

N. aceros 

L crefOCNTl 

a pcriftJl'o 

C !triotocOfJUS 

\) 

'-
N. senectus 80 

It ~--r--,..--t 

.J .;[ 
I 1 

A. 
distOCCTlfIOtus 

cnnmm'al ~ ~-----I C pcradoxo 
:t 

.-.-
D. david; III .-

~ 

0-

C ifterCTius I:: o. opercuIoto "t) 
.-

Q .-

1 Berggren et al.. (19850. b). Burger. (in prep.a) 
2 Blow (1969. 1979). Breggren (1969) 

5 Bukry Martini· (1971), Roth (1978). Sis singh 
6 Blrger (1973). 1988. in pre!? a). Dettmonn (1986). 

(1977) 

:3 Bolli (1957. 1966). Stainforth et at. (1975). 
Bolli & Premoli-Silva (1973). Caron (1985) 

4 Adams (1984 Adams et 01.. (1986). Chaproniere 
(1981). (i9 • Jenkins et 01 .• (1985) 

Dettmann & Playford (1969). Helby at Morgan (1987~ 
Helby et 01.. (1987). Ingram & Morgan (1988). I'ortridge 
Stover & Evons (1973). Stover at Partridge (1973) 

(1976). 

Latitude: 240 42'00"5 
Longitude: 1530 15'30"[ 

Age' 
Chronoatratlgraphy Depth 

Correlation 

f-'-'-' -'-' -'-' -'-'.L. '- '-

Date drilled: Oct 1980 
Company: Geol. Survey of Queensland 

f-. 

Oapth(m) 
Orill Sub­

aaa 

~1 00 
1-109 

~ .-127 

~ 

Formation 

Pleistocene 

marine and 

aeolian 

sequence 

-------

Pliocene 

marine 

Two-way Lit hoi 0 g y 
time 

Pure 
quortz 

and 
sand 

Calcreted 
sandstone 

f--------

,-,.., -,.. r- r-

~'~ H 73 

'~200 

shelf -------
sequence 

Mixed quartz 
and 

carbonate 
sands 

Compiled from: 
Grimes (1982); Ericson 
Palmieri (1984) 
Record 1990/7 

\ 

(1976); 

1--209 

-
-242 -

~285 

I-- 300 

~ 

~ 

-

-400 

Miocene 

-- manne--

sequence 

-------

Marine 

shelf 

sequence 

Bioclastic 
glauconitic 
calcareous 
sands and 
limestones 

Mixed quartz 
and 

carbonate 
sands 

Quartz-rich 
sands 

Bioclastic 
glauconitic 
limestones 

,.... ~421 

and 
calcareous 

sands 

I--

~ 

~500 

-

~ 

~ 

~600 

~ 

-

-
~700 

~ 

~ 

~ 

-800 

~434 

-535 

~556 

Terrigenous 
and 

basalt 
sequence 

Marine \ 

Shales and 

Basalt 

Mudstone 
and shale 

Basalt 

~5B6 
~592 ~ Conglomerate 

? Tiara Coal Sandstones 
and shales Measures 

~623 

TO 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer neritic 100-200m 
Slope 200m+ 

Oapoaltlonal environment 

Corals with bethic 
forams (A/v. quail; 

Co/c. speng/eri) 

Bethics more 
numerious 

base Pu. prima/is 

Planktics common 

Plank tics forams 
(Ca. nepenthes) 
with rare larger 

foraminifericfs 
(Opercu/ina) 

Some 
recrystallisation 

N. howchim; 
Au. howchini 

F. bontangensis 

M. thecideaeformis 
Rare plank tics 

and larger 
foraminiferids 

(Euepidina. sp. , 
Cye. eidae 

N. sumotrensis) 

Oper. victoriensis 
Restricted 

foram fauna 

Barren of 
spores/pollen 

Well: Sandy Cape 1-3R PLATE 8 

Geochemical data Depth 
TOC Sl S2 TMAX Pl Hl GP (m) 
~--~--~--+---+---4----I---~O 

f-. 

~ 

-

-100 

-

I-

~ 

~200 

~ 

~ 

~ 

1-300 

~ 

-
f-.400 

.... 

~ 

~ 

~500 

f-. 

~ 

~ 

~600 

~ 

f-. 

~ 

f-.700 

~ 

~ 

-BOO 

TOC:Tota Organic Carbon(%) . 
Sl:Pyrolysis free-hydrocarbon signa 
(mg S2 hydrocorbons/g rock) 
S2:Pyrolysis kerogen signa 

TMAX:Temperoture at whICh S2 signal IS max (OC) 
P1:Production index (S1-S2) 

(mg S2 hydrocorbons/g rock) 

H:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(Sl+S2) 

2010Q/39 



( 1) 

STAGE 

G1oborotolia kugleri 

GIobigerina ciperoensis 

G1oborotalia opima 

Tr;;or.oppIenit es 
beJius 

w 
C) 
< 

10 

20 

I----t--t-----i DefllTtTea extenso ~cte 

40 

lUTETIAN P11 

Haltkenino crogonetlSis 

f---i-- 52 

.2 
I--t--+---il----De-f~--eo--l .~ I---..!.---j 

heterophyloto C>o lower 

Nolhofogidites 
osperus 

Proteocidiles 
osperopolus 

lower 
Lygis~'les 

T. Iont]us 

60 

~-----I 70 

T. trifidus t 
L koro jonense " 

~ 

T. Ii/fiei 

w i-+-----l., 

GIobotrrllCana ventricosa 

GIobotrrncari/o elevato 

Dicorinela osymetrico 
...J 

Diccrinda concOl'Oto 

CENOUANIAN 

~--+--95--+===~~~~~~ 

AlBIAN 

107 

>-
...J 

< 
w 

Ht---t---l.- 131 
w 
~ TITHONIAN 
..J 

Rotoliporo oppenniruco 

Rotalipora ticinensis 

Rololipcro swticinensis 

Briticine80 bre.~ie.nsis 

Ticinello primula 

Ticinello be joouensis 

Schockoina cobri 

GIobigerineDoides blowi 

mrote plari<tic forarririferids 

CofJionellopsis 

CofJioneIIo eliptico 

1 Berggren et 01.. (19850. b). Burger. (in prep.a) 
2 Blow (1969. 1979). Breggren (1969) 
3 Bolli (1957. 1966). Stainforth et 01.. (1975). 

5 Bukry 
6 Burger 

Dettmann & 
Helby et 01.. (1 
Stover & Evans 

Bolli & Premoli-Silva (1973). Caron (1985) 
4 Adams (1984). Adams et 01.. (1986). Chaproniere 

(1981). (1983), Jenkins et 01.. (1985) 

X. oustrriis 

N. oceros 

L cretocetrrl 

O. porifera 

c: striatoconus 

II 

\) 1-------1 
~ 

o .. N. senectus 80 

It I--""T"""-::--I 
.~ 
~ 

"'t 
1 
~ 

(j~ 
.9,. 90 

P. infusorioides I--+---"O-.I.._~~ 

A. 
... distocoflootus ., 
~ ---., 

p. pamsus 
",1-----+ .. 

COlUmmal ~ 1--------1 ., 
:t ~ 

1---+---.---+ 
c: p<rodoxo 100 

'-'-
D. davidii II) 

.-r-----l.., 

'-O. operctioto 1:) '-'-

(1977) 

(1976). 

Date drilled: oct 1980 Latitude: 240 42'00"5 
Longitude: 1530 15' 30"E Company: Humber Barrier Reef Oils 

Agel 
Chronostratigraphy Depth 

Depth(m) 
Drill Sub­

sea Correlation 

~ ~ ~121 

~rrrrrrTTTTTT~~~ ~1g~ 
""- ~~ 200 r-190 

~288 

r-338 
r-350 

............... ~ 400 r-401 

I---------------r~~~ ~r- r-454 

I I I I I I I I I I ~ Ft43 

f-' - - ' - '- '-'- -'- - -

? 

547 
r-600 rs 78 

TO 

r-800 

HOOO 

H200 

~1400 

H600 

~1800 

r-200e 

-

-2200 

-

.... 2400 

-
-2600 

-

-2800 

-
-3000 

-

-320e 

-

-340e 

-

-360e 

-

-380e 

-

Formation 

R1 
R2 

PI1 

P1 

M3 

~ ~-,":,,-,'v' 
/ 

Grahams Creek 
Volcanics 

Two-way Lit hoi 0 g y 
time 

Calcarenite 
Limestone 

Quartz 
sandstone 
Limestone 

Calcarenite 

Calcarenite 
Sandstone 
Calcarenite 

Siltdone 
Sandstone 

Coarse 
sandstone 

Compiled from: 
Derrington (1960). Ericson 
Palmieri (1971. 19~. 1975) 
Record 1990/7 

(1976). 
Inner neritic 0-20m 
Mid neritic 20-100m 

Outer ner itic 100 -200m 
Slope 200m+ 

Depoaltional environment 

Planktic 
and benthic 

foraminiferids 

base Cr. tosaensis 
base S. dehiscens. 
Pu. obliqwloculata 

Planktics 
(Orbulina) and 

larger 
foraminifer ids 
(Miogypsina. 
N. howchim) 

Planktics 
(Cr. kuglen) and 

larger 
foraminiferids 

(N. sumatrensis) 

Well: Wreck Island 1 PLATE 9 

G e 0 c hem i c a I d a t a Depth 

TOC Sl S2 TMAX P1 H1 GP (m) 
o 

-

-200 

-400 

-

-600 

-

-800 

-

-1000 

-

- 1200 

-

-1400 

-

- 1600 

-

H800 

-2000 

-

-2200 

-

-2400 

-

-2600 

-

-2800 

-

-3000 

-

-3200 

-

-3400 

-

~3600 

~3800 

TOC: Total Organic Carbon(%) 
S1:Pyrolysis free-hydrocarbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyrolysis kerogen signal 

TMAX:Temperature at which S2 Signal IS max COC) 
PI:Production index (S1-S2) 

(mg S2 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/0Q/40 



UJ 

( 1.) 
STAGE 

lUTETIAN P11 

P10 

GIoborofalia kugleri 

Globigerina ciperoensis 

GIoborofolia opimo 

ItIorolovella !emeri 

GJobiQer(flSis 
stix6ng/dbof a 

Ha1fkenino arogonensis 

Gobolrrncano venfricoso 

Gobofnncorila elevata < ~ --~--------~ 

....J 

CENOMANIAN 

1----40-- 95 

AlBIAN 

107 

APTIAN 

TITHONIAN 

Dicorintla os ymefrica 

Rola/ipora tcinensis 

Rala/ipora stiJficinensis 

8"ificineHa breggiensis 

Ticinello primula 

Ticinello be jaouensis 

Schadoino cfiJri 

GIobigerineHoides blow; 

ffedJergelo sigdi 

CotJionelfopsis 

CofJioneIo diptica 

~ 
r--r-r--~~---De-f~---ro--~~ ~~~~~ 

" 

helerophylafa g, lower 

11 Nofhofagidiles 
. asperus 

~ 
~ 1---------1 o 
:S 
;g Profeacidiles 

asperopo/us 

lower 

Lygis~:les 

T. 10lIIJUS 

L korojonense" T. liRiei 

II 

~---~ II ~ ______ --I 
X. ausfrciis ., 

N. oceros 

L crefocetITI 

O. pcrifera 

C. sfriofoconus 

Q N. senecfus 
~ 

Q.. I-----.-----l 

~ 
(j~ 

P. infusorioides I--+----"'-L.--..:~::......j .. 
A. 

... disfoeannofus 
o 
Q. .. P. paYlOSUS 

tl! ~ ______ --1 .. 
eofLIrnnOl'al ~ ~---------l 0 C. paradoxa 

:t l: 
~+----.-----I 

D. davidi CIl 
'- 1-------1 .., 

.~ 

O. operculata "l::I 

'-'-

. ~ 

w 
o 
< 

b). Burger. (in prep. 5 Bukry (1973), 19 , Martini Roth Sissingh (1977) 
6 Burger (1973), 1988, in pre!? 0), Dettmann (1986), Breggren (1969) 

Stainforth et 01.. (1975). 
Bolli & Pr~!mr,li-Silva (1973). Coron (1985) 

4 Adoms (1984). Adams et 01.. (1986), Chaproniere 
(1981), (1983). Jenkins et 01., (1985) 

Dettmann & Playford (1969), Helby & Morgan (1987), 
Helby et 01., (1987). Ingram & Morgan (1988), Partridge (1976), 
Stover & Evans (1973), Stover & Partridge (1973) 

Latitude: 15°56. 19'S Date drilled: Nov 1971-Jan 1972 
Longitude: 1520 11.27'E Company: Deep Sea Drilling Project 

Agel 
Chronostrat igraphy Depth 

Correlation 

Depth(m) 
Drill Sub­

lea 
Formation 

Seafloor 
1 428 ~----------l 

- 11 

-
-2.3 

Unit 1 

-27 

r- ~41 

1-45 

~50 

-54 
I-

-

-

-
Unit 1 

-100 

I- f-110 

-
- I- 1.33 

I-

Two-way Lit hoi 0 g y 
t ime 

Foraminiferial/ 
nannofossil 

ooze 

~ \ I- 150 ~15 1 
~ -157 

Compiled from: 
Burns. Andrews. et aI. (1973) 
Jenkins '" Srinivasan (1985). 
Kennett (1973). 
Kennett & von de Borch (1985) 

r-

f-

r-200 

~ 

I-

-

-

f-250 

Unit 2 

f- 243 

0 .42 

Sand bearing 
foraminiferial 

ooze and 
chert 

r- 2B2 0.62 f--------l 

I- r- 291 

-.300 

- 1-309 

f- 318 
~ 

~338 

~344 

-350 TD 

-
-

-

I-

r-400 

I-

~ 

-

-450 

Unit 3 

Inner neritic 0-20m 
Mid neritic 20-100m 

Record 1990/7 

Sandy 
foraminif eral 

limestone 
wi th secondary 

chert f illing 
voids 

Outer neritic lOO-200m 
Upper bathyal 200-S00m 
Lower bathyal 500-2000m 

'''(~:1:~~ 
Deposit i onal environment Well : DSDP Site 209 PL ATE 10 

Geochemical data 

TOC S 1 S2 TMAX P 1 H 1 

~ base 
~ Gr. lrunealulinoides 0.0 

~T~ 
~ Gr. 

4.84±0.05°C 0.0 
base 
tosaensis 

~ base 
~ Gds. eonqlobalus, 

J-.~r0rt~~ Gr. erassaformis 

~ Temp 7.1±0.2°C 

~ Estimated 
~ velocity is 
~ 1500 m/sec 

~ ~ 
~ 
~ 
~ ~ 
~ ~ 

base Gr. kuqleri 

base 
Ga. anqulisuturalis 

Estimated 
velocity is 

2500 m/sec 

eye/. reticulatus 
Ret. biseeta 

Estimated 
velocity is 

4000 m/sec 

0.0 

0.1 

0 .0 

0 .1 

0.2 

0.3 

0.4 

0.4 

Depth 
GP (m) 

-0 

-

-

-50 

-
-

-

-

I- 100 

-

f- 150 

I-

I-

1-200 

~ 

I-

I- 250 

-

-

-300 

-

I-

r-350 

I-

-

-
I-

1-400 

I-

I-

1-450 

TOC.Totai Organic Carbon(%) 
Sl:Pyrolysis free-hydrocarbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyralysis kerogen signal 

TMAX:Temperature at which S2 signal is max (OC) 
PI:Production index (Sl-S2) 

(mg S2 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/,] organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(Sl+S2) 

20/0Q/41 



UJ 

I-

...J 

( t) 

STAGE 

LUTETIAN 

( 2) 

P11 

GIoborofalia kugleri 

C1obigerino ciperoensis 

GIoborofalia opimo 

Morozovella Iehneri 

GJobigerop'sis 
stixonglObata 

Hanfkenina aragonensis 

GIobfn.nccnifa colcarafa 

GJobofrrncana ventricosa 

GJobofrlJlCarita elevata 
~ -~----------I 

CENOMANIII~A:N-!==;~~~~~~=j 
1----+-- 95 -

ALBIAN 

107 

>-
APTIAN 

w 

w 
~ TITHONIAN 
..J 

Ratalipora ficinensis 

Rota/ipora sti!ficinensis 

Brificinella hr,.nn;"",~i< 

Ticinella primula 

Ticinella be joouensis 

Schockoino cfiJri 

GIobigerineHoides blowi 

CoIpionellopsis 

CoIpioneIIa elipfica 

T. frifkA1S E 

1--+----1 " 

Deflandrea 
heterophylafa 

Tr;xx.0fJ9lenifes 
bellus 

~ 
ll-~~--

0.. Lower 

., 

.. 

Nofhofagidifes 
osperus 

Profeocidifes 
osperapolus 

l korojonense " 
~ 

T. litr/ei 

X. ausfrdis 
I--------l 

N. oceros 

o 
111---__ ..; .. ... 
() 

I-------l ... 
Il.. 1-_....,.---::-"" L creloceun 

O. porifera 

C. striafocmus 
~ (J]. 

P. infusorioides 1-+---''---'-_':::---; 

D. dovilii 

.. 
A. 

... distocarinatus 

P. fXTYIOSus 
tJ.1-___ --+ 

a C. paradoxa 
:t 

" 

" 1------1 
I/) 

Q) 

I/) 

::l 

I/) 
0.. 

" 

o 
C lifferarius I:: " 

0. operculaf a 'tl 

w 
C) 
< 

1 Berggren et 01.. (19850. b). Burger. (in 
2 Blow (1969. 1979). Breggren (1969) 

5 Bukry 1973). 19 Martini (1971), Roth 978). Sissingh (1977) 
6 Burger (1973). 1988. in pre!? 0). Dettmann (1986). 

.3 Bolli (1957. 1966). Stainforth et 01.. (1975). 
Bolli & Premoli-Silva (197.3). Caron (1985) 

4 Adams (1984). Adams et 01.. (1986). Chaproniere 
(1981). (198.3). Jenkins et 01.. (1985) 

Dettmann & Playford (1969). Helby & Morgan (1987~, 
Helby et 01.. (1987). Ingram & Morgan (1988). Partridge (1976). 
Stover & Evans (1973). Stover & Partridge (1973) 

Latitude: 13° 45.99'S Date drilled: Nov 1971-Jan 1972 
Longitude: 152° 53.78'E Company: Deep Sea Drilling Project 

A.gel 
Chronostratigraphy Depth 

Correl.tlon 

Depth(m) 
Drill Sub­

sea 
Formation Two-way L i t h a log y 

time 

~-------I~~ 0 

- 86 

I- 100 -105 
-112 

1-- 161 

I- 200 

I--

I- 262 

I-- 29 1 
I-- 300 

I- ~ 356 

I-

1-400 

I-

I- 500 

I-

I-- 463 
I-- 470 

I- 518 
I-- 522 

I-- 542 

F= 5514 
55 6 

I- 600 I- 599 

1-700 

-

-800 

I-- 707 
1--711 

TD 

Seafloor 
4643 ~-------I 

Unit 1 

Unit 2 

2070 
and 

U~t 3 3030 
~m/sec 

Unit 4 velocities 

Unit 5 

Graded cycles 
of si lt and 
clay wi th 

interbedded 
nannofossil 

ooze 

non-calcareous 
clay 

Clay-rich 
nannofoss il 

chalk 
Cloy-bear ing 
nannofossil 

chalk wi th chert 

Cloy- bearing 
nannofossil 

chalk 

Depositional env i ronment 

~ base GI. calida 

~ ~ ~ Poor planktic 
~ foraminiferal fauna 
~ throughout (due to 
~ dissolution) with 
~ some reworking 

~ base 
~ Gr. truncatt.iinoides 

~ 
~ 
~ ~ Velocities of 

"490 to '550 
m/sec ~ ~ ~ base Gr. lasoens/s 

~ 
~ 
~ ~ ~ base 
~ Cds. comjobolus 

~ ~ Velocities of 

~ 2000 m/sec 

~ bose Gr. lumdo 

~ 
~ ~ 
~ base ex. diss;mil;s 

~ Velocities of 
~ 2070 to 3030 

~ m/ sec 

~ ~ ~ base M. erol., 

~ ~t;ph. ~ct?;hmaeS 
~ TrKi. In~rsus 

~ ~ 

Well: DSDP Site 210 

Geochemical data 

TOC 51 52 TMAX P1 H1 

1.3 

1.3 
0 .7 

0. 1 

0.4 

0.5 

0 .1 

0 .1 

0.1 

PLATE 11 

Depth 
GP (m) 

1-0 

-

I-

I-

1- 1 00 

I-

I-

I-

I-

1-300 

I--

I-

f-400 

I- 500 

I- 600 

I-

I-

1-700 

I-

-

-800 

Compiled from: Kennett (1973) 
Burns. Andrews. et al (1973) 
Kennett & von der Borch (1985) 
Jenkins & Srinivasan (1985) 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer neritic 100-200m 
Upper bathyal 200-500 
Lower bathyal 500-2000 
Abyssal 2000m+ 

TOC: Total Organic Carbon(%) 
51:Pyrolysis free-hydrocarbon signal 
(mg 52 hydrocorbons/g rock) 
52:Pyrolysis kerogen signal 

TMAX:Temperature at which 52 signal is max COC) 
PI:Production index (S1-S2) 

Record 1990/7 
Cmg 52 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/0Q/42 



UJ 

t-
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Globorotalia kugleri 

CIobigerina ciperoensis 

GIoborotolia opimo 

Morozovella femeri 

GIobigerpp'sis 
subcongldbala 

Hontkenina orogonensis 

CIobolnllcono venfricosa 

CIobolnllcarita elevoto 

~ ~~-------------~ 
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>-

< 
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1--~----1---'- 131 w 
!:( TrTHONIAN 
...J 

Rola/iporo Icinensis 

Rolalipora subticinensis 

BrilicineHa breggiensis 

Ticinella primula 

TlCineHa bejoouensis 

Schockoina coori 

CIobigerinelloides blowi 

Hedbergello sigcii 

rrirote plarl<tic fororririferids 

I 

CoIpioneflopsis 

~ionello eliplico 

CJefkrd'eo extenso 

!!1 Nolhofogidiles 
1-------1 ~ asperus 

1-+-+.----1 Oef/ondreo I 

1---+----1 " 

II 

helerophylato ~ Lower 
Nolhofogidiles 

osperus 

l korojonense " 

Proleocidiles 
asperopolus 

Lower 

Lygisf:r:tes 

., 
II 

T. longus 

T. lilfiei 
~ 

X. oustrriis 

u 
~ f-----i 
II 

I r~~~J ~ ~ ___ ~ 
o N. senectus N. oceras 

L cretoceun 

a porifera 

C. strialocMus 

~ 

It I---r--"..-I 
.~ .2 

""!. ""i 
I 1 

~ 
~~ 

P. inf usoriaides I---+----''---'--~-.... _I 
III 

p. pomosus 
<»~-----i 

Q C. paradoxa 
:t 

I/) 

Q) 

a opercrial a 1:1 . ~ 

w 
o 
< 

1 Berggren et 01.. (19850. b). Burger. (in prep.a) 
2 Blow (1969. 1979). 8reggren (1969) 

5 8ukry (1973). Martini (1971). Roth (1978). Sis singh (1977) 
6 Burger (1973). 1988. in preJ? a), Dettmann (1986). 

3 Bolli (1957. 1966). Stainforth et 01.. (1975), 
Bolli & Premoli-Silva (1973). Caron (1985) 

4 Adams (1984). Adams et 01.. (1986). Chaproniere 
(1981). (1983). Jenkins et 01.. (1985) 

Dettmann & Playford (1969). Helby & Morgan (1987). 
Helby et 01.. (1987). Ingram & Morgan (1988). Partridge (1976). 
Stover & Evans (1973), Stover & Partridge (1973) 

Latitude: 150 54.67'S 
Longitude: 1530 15.93'E 

Date drilled: May 1973 
Company: Deep Sea Drilling Project 

Age' 
Chronostratigraphy Depth 

Correlation 

Depth(m) 
Drill Sub­

sea 

I---------I~~O 4654 

1-. ' . ' .... ?. 

.\ 

'- '-'- '-? ',,- '- '-

-r- --

1--------

1---------

-

-

~50 

~ 1-80 

~ ~89 

~ 100 -98 

-

~ 150 

-

-

~200 

~ 

1-132 

F 171 
172 

-179 

1-211 

~237 

~242 

~250 ~252 

TD 

1-300 

-
-

~350 

-

-

-400 

-

~ 

~450 

Formation 

Unit 1 

Unit 2 

Two-way Lit ho i 0 g y 
time 

Graded cycles 
of silt and 
cloy with 

interbeds of 
nanno-clay 

Olive to green 
silty clay 

with moderate 
amounts of 

mica 

Brown clay 
Unit .3 with moderate 

.. i. amounts of 
~ .A. -'""' /'0. mica 
~~"-" '-./ micro-no'd.ules 
~~ and zeolite 

Unit 5 

Unit 6 

Unit 7 

I ~~ Yellow-brown 
nanno ooze 

Yellowish-grey 
clay nanno 
chalk with 
moderate 

amounts of 
siliceous fossil 

zeolite. and 
micarb with 
interbedded 

chert 
Porphyritic 

basalt 

Basalt 

Compiled from: 
Andrews. Packham. et 01.. (1975) 
Cameron (1975) 

Inner neritic 0-20m 
Mid neritic 20-1QOm 

Outer neritic 100-200m 
Upper bathyal 200-500m 
Lower bathyal SOO-2000m 
Abyssal 2000m + Record 1990/7 

Deposit i onal environment 

~ 
~ 
~ ~ ~ ~~ Calcareous 
~ microfossils very 
~ rare due to 
~ dissolution 

~ Gr. Iru!::~I~;no;des 
8§§ Velocity of 
~ 1S00mjsec 

~ Velocity of 
~ 1S00mjsec 

~ base Pu. primo/is 
~ base Gr. tosoensis 

~ ~ ~ 
~ 
~ 
~ 

Velocity of 
1S00m/sec 

Barren of 
fossils 

Velocity of 
1S00mjsec 

base Gr. kuq/eri 
Velocity of 
1600mjsec 

Ac. bu/lbrooki 
Trunc. rohri 
Velocity. of 
1600mjsec 

Velocity of 
1600mjsec 

Ac. broedermonm; 
Ac. convexa 

M araqonensis 
Pseudohastiqerina 

sp. 
Velocity. of 
5010mjsec 
Velocity of 
4080m!sec 

Well: DSDP Site 287 PLATE 12 

~--------------------------.---.-
Geochemical data 

TOC 51 52 TMAX P1 H1 GP 

0.5 

0.2 

0.4 

0.2 

0.1 

0 .1 

Depth 
(m) 

~O 

-

-

-50 

I- 100 

~ 

~ 150 

~200 

1-250 

~350 

~400 

~ 

~450 

TOC:Totai Orgonlc Carbon(%) 
51:Pyrolysis free-hydrocarbon signd 
(mg 52 hydrocarbons/g rock) 
52:Pyrolysis kerogen signal 

TMAX.Temperohre at which S2 signal IS max (OC) 
PI:Production index (S1-52) 

(mg .52 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/g organic car Jon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/0Q/43 



~ 

I-
~ 

I­
~ 

~50 
l­
i­
l­
I­
l­
I­
l­
I­
I-
1-60 
I­
~ 

l­
I­
~ 

l­
I-

-
:70 

--l-
I­
l­
i­
l­

I­
l­
I-

1-80 
l­

I­
l­
I­

l­
I­
l­

I­
I-
1-90 
l-

I-
...... 
l­
I­
l­
I­
l­
I--

tlOO 
I--
I-
~ 

I--
I-­
I-
~ 
l­
I-' 10 
~ 
I-
-
-
-
-

'331 

- ~1L1 
- I 
:120::'.M9 - = - _1M - == - !!!!!!!! 
- ---
l-
I-' 
l­

I­
l­
I-

UJ 

« 

-' 
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P4 

"""'P3T 1l oosila 
lTICmata 

c ~~ 
PI -.: 

"::f---./Gj 

Gansserina gansseri 

GlobolrlTlCana aegyplioca 

GloblrlJ1Caita calcfToto 

GIobolrlJ1Cana venlricosa 

GlobalrlJ1Carila elevala w 

OO~83-4----------------4 

BARREMIAN 
Hedbergella sigdi 

'1 
I Z l>IUU''Ic:r "IU , lUI '" /Y/("U 
I ~ HAUTERIVIAN I----==;..::.:.=.I-.:.:..:.:;..;.;..~----l 
I::: -- 122 - rrirute planktic forarriniferids 

I~ ~~rl'~'~ 1 0 IIILANGINIAN C 
101--126 -

I ~ BERRIASIAN 
Calpionelfopsis 

Iz ~----------------l 
1--1------4--'-- 131 - Colpionella eliplica 

w 
!< TITHONIAN 
-' 

To, 

ICl 
I~ T. tri fidus 

L korojonense " 
11 

T. lilliei 

L. bali 

I ~ N. colorri 

1 Berggren et 01.. (19850. b). Burger. (in prep.a) 
2 Blow (1969. 1979). Breggren (1969) 
.3 Bolli (1957. 1966). Stainforth et aI., (1975). 

5 Bukry (1973). 1975). Martini (1971). Roth (1978). Sissingh (1977) 
6 Burger (197.3). 1988. in pret>. 0). Dettmann (1986). 

Dettmann & Playford (1969). Helby & Morgan (1987) . 
Bolli & Premoli-Silva (197.3). Caron (1985) 

4 Adorns (1984). Adorns et 01.. (1986). Chaproniere 
(1981). (198.3). Jenkins et 01.. (1985) 

Helby et 01.. (1987). Ingram & Morgan (1988). Partridge (1976). 
Stover & Evans (1973). Stover & Partridge (1973) 

Latitude: 26°06.61'S Date drilled:Nov 1971-Jcn 1972 Depositional environment Well: DSDP Site 208 PLATE 13 
Longitude: 161° 13.27'E Company: Deep Sea Drilling Project 

Agel 
Chronostratigraphy Depth 

Correlation 

!;omplled Trom: 
Burns. Andrews et 
Kennett (1973) 
Record 1990/7 

I 

I 

01. (1973) 

Depth(m) 
Drill Sub­

sea 
Formation Two-way Lit hoi 0 g y 

time 
Geochemical data Depth 

TOC 51 52 TMAX P 1 H 1 GP (m) 

I- 0 

~ 

~ 100 

I- 37 
I- 42 

1-85 

I- 200 I- 203 

I-

I-

~300 

~310 

-

_ 1-375 

m 
1545 

Seafloor 

Unit 1 

- 400 Unit 1 

-
i-432 

I- 488 
~500 

Unit 2 

I- 5.39 

Unit 2 

I-
I- 577 ~ 

Unit 2 
~ 600 I- 594 

I-

1-700 

TO 

Inner neritic 0-20m 
Mid neritic 20-100m 

Outer 
Upper 
Lower 

Foraminiferal/ 
nannofossil 

ooze to 
foraminiferal 

rich nannofosil 
ooze 

Siliceous 
fossi l-bearing 

nanno foss il 

chalk to 
nannofossil­

bearing 
radiolari te or 

diatomite 

~ ~ .. ~ Gr. truncatulmoldes 
~ Cr. tosaensis 

~ 
~ 
~ 
~ 
~ 

Cr. tumida 
Velocities of 

1500 to 
1590 m/sec 

~ 
~ Nq. ocosloens;s 

~ 
Change in 

benthic 
foraminiferal 

fauna 

~ ~ Orbulina 
~ Cds. Idobo 

~ ~ ~ ~ ~ 
~ ~ 

Velocity of 
1990 m/sec 

~ ~ Velodly of 
~ 2210 mlsec 

~ 
Planktic % 
gradually 
Increases 

Cr. tenuis, 
Z sigmoides 
Velocity of 

2230 to 2420 
m/sec 

Ark. cymbiformis 
N. frequens 

-
0.0 

0.0 I- 100 

I- 200 

0.0 

r- 300 

0.0 

I-

-

-400 

-
0.1 

f-

0.1 
I- 500 

f-

0.0 

0.1 

I- 600 

r-700 

neritic 100-200m TOC.Totai Organic Ccrbon(%) 
bathyal 200-500m S1:Pyrolysis free-hydrocarbon signal 
bath al 500-2000m (mg S2 h'ydrocarbons(g rock) 

TMAX.Temperature at which S2 signal IS max COC) 
P1:Production index (S1-S2) 

y S2:Pyrolysls kerogen signal 
Cmg S2 hydrocarbons/g rock) 

f-f:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 

20/0Q/4-4 
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YPRESIAN 
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GIoborofaiia kugleri 

G10bigerina ciperoensis 

G1oborofalia opimo 

Morozovella !ehneri 

Gl9biqerpp,sis 
subc6ngldbalo 

G1obolrlllCona venlricoso 

GIobolrlllCorito eleva/a 
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APTIAN 

TITHONIAN 

f)iC{rinela asymefrica 

Rota/iporo fCinensis 

Rofo/iporo subficinensis 

8rificinello breggiensis 

Ticinello primulo 

Ticinello be joouensis 

Schockoina clUi 

Gtobigerineloides blowi 

HedJergello sigdi 

rrirffie plorktic fororriniferids 

CaJpionellopsis 

CaJpionello elipfico 

Trporppplenifes 
beIJus 

t.fidcJe 

~ Nofhofogidiles 
~ asperus 

~~~--~~----------~~ 

I-+----j., 

G 
0, lower 
] Nofhofogidiles 
. osperus 

t 
-2 1-------1 
G 
~ 

~ 
Profeocidiles 
osperopolus 

Lower 
LygisJ:r:les 

T. longus 

T. /i/fiei L korojonense " 
"Il 

X. ouslrdis 

N. oceras 

L crelocelr7l 

0. porifera 

C slriatoconus 

\) 

o ~ _____ -I 
III 

Q .. N. senectus 

Il.t---.----=---i 
.~ .2 
~l ~i 
[ ~ 

~ 
(J~ 

P. infusorioides t-+---"--'--.!:;-t 

A.. 
'- disfocarlnotus 
Q 

'" P. pamosus 

""t-----l 
" 
Q C paradoxa 
:t 

O. operctialo ~ 

III 

;:, 

III 

C 

w 
o 
< 

1 Berggren et b). Burger. (in prep.a) 5 Bukry (1973). 1975). Martini (1971). Roth (1978). Sissingh 
6 Burger (1973). 1988. in pre(l. 0). Dettmann (1986). 

(1977) 
2 Blow (1969. Breggren (1969) 
3 Bolli (1957. Stainforth et 01.. (1975). 

B911i &: (1973). Caron (1985) 
4 Adams (1984). Adams et 01.. (1986). Chaproniere 

(1981). (1983). Jenkins et 01.. (1985) 

Dettmann &: Playford (1969). Helby &: Morgan (1987). 
Helby et 01.. (1987). Ingram &: Morgan (1988). Partridge 
Stover &: Evans (1973). Stover &: Partridge (1973) 

(1976). 

Latitude: 21 0 11.087'S 
Longitude: 1610 19.99'E 

Agel 
Chronostratigraphy Depth 

Correlation 

Date drilled: Dec 1982 
Company: Deep Sea Drilling Project 

Depth(m) 
Drill Sub­

sea 
Formation Two-way Lit hoi 0 g y 

time 

Seafloor I--------{~ro 
-1111r-------------~ 

1--------
? 

Compiled from: 
Kennett, von der 
Boersma (1985) 
Record 1990/7 

Borch (1985) 

-14 

-32 
-37 

-50 -51 

- r60 

-

-

-

-100 

-

r85 

r105 
1--108 

Unit 

Skeletal sand 
and gravel 

Bioclastic 
ooze with 

interbeds of 
skeletal sand 

Bioclastic 
ooze 

No recovery Skeletal sand 
and gravel 

I--

f-147 
r 150 TD 

r200 

I--

I--

-

-250 

-

-

-

-

-300 

-

-

-

-

-350 

-

-

-

-

-400 

-

-

-

-

-450 

Inner neritic 0-20m 
Mid neritic 20-100m 
Outer neritic lOO-200m 

Upper bathyal 200-1000m 
Lower bathyal 1000-2000m 

Depositional environment 

~~ Reworked shallow 

~ ~ benthic 'o'om, 

~~ ~~ bose 
~ ~ Gr. truncatulinoides 

~ ~ bo,e Cr. losaens;s 

~~ bo'e Cr. I~aa 

~~~ Faunal diversity 
~~ reduced with 
~~ reworke~. be~thic 
~~ foramlnlferlds 

~~ Reworked shallow 
~~ benthic forams 

~~ Gr. P/~~~o~umida 
Gr. merotumida 

No recovery 

Well: DSDP Site 587 PLATE 14 

Geochemical data Depth 
TOC S1 S2 TMAX P1 H1 GP (m) 

rO 

r- 50 

-
-
-

-
-100 

-

-

-

-

-150 

-

-

-

-200 

-

-

-

-250 

-300 

-

-

-

-

-350 

-

-

-

-

-400 

-
-

-

-

-450 

TOC:Totai Organic Carbon(%) 
S1:Pyrolysis free-hydrocarbon signal 
(mg 52 hydrocarbons/g rock) 
52:Pyrolysis kerogen signal 

TMAX:Temperature at which 52 signal IS max (OC) 
PI:Production index (S1-S2) 

(mg 52 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(S1+S2) 
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Globorolalia kug/eri 

GIobigerina ciperoensis 

GIoborolaiia opima 

Morozo vella lellneri 
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Honlkenino arogonensis 

GIobolruncona venlricosa 

GIobolrtncorifa eJevoia 
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APTIAN 

TITHONIAN 

Dicorinello osymefrica 

Rolalipora licinensis 

Rolalipora sublicinensis 

Brilicinelfo bre,ryaiensis 

TicineUa primula 

TicineUa be jaouensis 

Schockoina cabri 

GIobigerineHoides blowi 

Hedbergella sigdi 

mill..lte planktic forarririferids 

CaJpionellopsis 

CapioneUo eliplica 

Im~~-Phlha1cperidirun 
comalrm 

Triporopplerrles 
beI1us 

NothofOQidil es 
asperus 

~ Nolhofagidiles 
f------.....-4 ~ osperus 

1--+--+-----4 Deflandrea 1 
helerophylala 1:1\ Lower 

Nolhofagidiles 
osperus 

Proleocidiles 
osperopolus 

Lower 
LygisJ:g:les 

T. longus 

w 
C) 
< 

1-----; 70 
.. 
II 

L korojonense " 
11 

T. lilliei 

X. ousfrt:iis 

N. oceros 

L crelocerm 

a porifera 

C. sfrialoconus 

u 
\) t-----I 
II 

() N. seneclus 
'-
ll. t---r--::--l 

.2 .! 
o.:~ o..:l 
[ 1 

80 

P. inf usorioides f--+------'''----'----j 90 

D. davidii 

.. 
A. 

... dislocarinalus c 
Q. ---.. P. pomosus 
." t-------t 
" 

C. paradoxa 100 

~ 
~ 

" 

" 

" 1---------; ;:, 
Q) 

~ 

Q) 

" a operculal a " 

~ 

Cl 
-<:: 110 
tl\ 

;:, 

-<:: 

130 

1 Berggren et 01.. (19850. b). Burger. (in prep.a) 
2 Blow {1969. 1979). Breggren (1969) 

5 Bukry 1975). Martini (1971). Roth (1978). Sissingh (1977) 

.3 Bolli (1957. 1966). Stainforth et 01.. (1975). 
Bolli & Premoli-Silva (1973). Caron (1985) 

4 Adams (1984). Adams et 01.. (1986). Chaproniere 
(1981). (1983). Jenkins et 01.. (1985) 

6 Burger (1973). 1988. in pre!? 0). Dettmann (1986). 
Dettmann & Playford (1969). Helby & Morgan (1987) • 
Helby et 01.. (1987). Ingram & Morgan (1988). Partridge (1976), 
Stover & Evans (1973). Stover & Partridge (1973) 

Latitude: 26° 06. 7'S 
Longitude: 161° 13.6 'E 

Agel 
Chronostratigraphy Depth 

Correlation 

--------

Date drilled: Dec 1982 
Company: Deep Sea Drilling Project 

-0 

-

-

-

Depth(m) 
Drill Sub­

sea 

r--6 

r-- 32 

r-- 50 

1533 
m 

-1 00 r--1 05 

-

-

-

-200 

r- 214 

-245 
-

r-- 344 

r-400 

f- 411 

Formation 

Seafloor 

Two-way Lit hoi 0 g y 
time 

\ Oxidised 
foram/ 

nannofossi l 
ooze 

Light co loured 
foram bearing 

nannofossil 
ooze 

Foram/ 
nannofosil 

chalk 

\ -

Compiled from: 
Kennett,von der Borch (1985) 
Boersma (1985) 
Record 1990/7 

r-- 469 

r- 488 

- 500 TD 

-600 

~ 
II 

II 

Siliceous 
foram bearing 

nannofosil chalk 
and chert 

Inner neritic 0-20m 
Mid neritic 20- nOm 

Outer neritic nO-200m 
Bathol 200-2000 
Abyssal 2000m+ 

Depositional envi r onment 

Well preserved 
calcareous 

faunas/ floras 
base 

Gr. lruncatulinoides 

base Cr. losaensis 

base Gr. tumida 
Velocities 

throughout 
sec tion average 
c .1500 m/sec 

base 
Nq. acostaensis 
Well preserved 

calcareous 
faunas / floras 

base 
Praeorbulino 

top Gr. kugleri 

Moderately 
preserved 
calcareous 

faunas/ floras 

base Gr. kugleri 

base 
Ca. angulisuturalis 

Well preserved 
calcareous and 

siliceous 
faunas/floras 

Ch. solitus, 
Ret. umbllico 

avo internal 
velocity is 

1700 m/sec 

Well: DSDP Site 588 PLATE 15 

Geochemical data Depth 
TOe S 1 S2 TMAX P 1 H 1 GP (m) 

-0 

-

- 100 

-

-

-

_200 

-

-

-

-300 

-

r-400 

-

-

'- 500 

r-- 600 

TOC: Total Organic Carbon(%) 
S1:Pyrolysis free-hydrocarbon signal 
(mg S2 hydrocarbons/g rock) 
S2:Pyrolysis kerogen signal 

TMAX:Temperature at which S2 signal IS max (OC) 
PI:Production index (S1-S2) 

(mg S2 hydrocarbons/g rock) 

HI:Hydrogen index (ma hydrocarbons/g organic carbon) 
GP:Genetic potential (Kg hydrocarbons/ton rock)(Sl+S2) 
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HORIZON MRTURRTION PLOT DSDP 209 
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