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TABLE 1. Summary of palynological results showing inferred hydrocarbon source potential, 

age, and palaeoenvironments of sediments between 1311m and 3400m in Najaba No.1 
oil source potential, maturation. 
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SWMARY 

Palynomorphs extracted from Najaba No.1 between 1331111 and 3400m 

indicate that the section ranges in age from Albian to late Paleocene 

or early Eocene. An hiatus, spanning the late Albian to Cenomanian 

is located within the sequence between 2805m and 2887m. The Late 

Cretaceous - Early Tertiary sediments examined were deposited in close- 

to-land, marginal marine to paralic situations. Deposition or the - 

underiying Early Cretaceous (Albian) sequence occurred in terrestrial 

environments. The organic component of the setiiments is predominantly 

of iand plant origin and is dominated by hydrogen-lean macerals that are 

gas prone when mature. High yields of organic matter from sediments 

between i311m - 1496m and 2651m - 2805m indicate good potential for 

hydrocarbon generation. Spore coiour suggests that the section is 

mature at and below 2805m. 
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INTRODUCTION 

Eleven sidewall cores and a cutting sample from between 1311m and 3400m 

in Najaba No.1, Otway Basin have been palynologically examined to ascertain 

the age and biostratigraphic relationships of the sediments, the 

palaeoenvironments at and around the depositional site, and the hydrocarbon 

source potential and maturation levels of the enclosed organic matter. 

Table 1 summarises these results. Species distributions are shown on 

Table 2 and source rock/maturation data, as determined palynologically, 

are incorporated in Table 3. . - 

Sample processing and analyses follows procedures outlined in a previous 

report (Dettmann 1986). 

BIOSTRATIGRAPHY AND AGE 

All samples proved to be palynologically productive and thecontained assemblages 

indicate an age range of Early Cretaceous to Early Tertiary. The separate spore- 

pollen and dinoflagellate constituents of the assemblages enable 

biostratigraphic zonation of the sediments in terms of the palyno-zones 

established for southern Australian Cretaceous and Tertiary sequences by 

Dettmann and Playford (1969), Harris (1965) Stover & Evans (1973), Stover & 

Partridge (1973), Partridge (1976) and Helby et al. (in press). -- 

1. 1311m - 1382m ; M. diversus Zone, late Paleocene - early Eocene. 

The presence of common Malvacipollis diversus in association with Spinozonocolpites 

prominatus, Cupanieidites orthoteichus, and Proteacidites grandis indicate 

attribution to the M. diversus Zone of Stover & Evans (1973) and the 

C. orthoteichus Zone of Harris (1965). The latter was delineated with the 

Dilwyn Formation in the Princetown region of western Victoria. 
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The taxonomically restricted dinoflagellate associations contained in the 

samples provide general support for a late Paleocene - early Eocene age, 

but 7ack indices of Partridge's (1976) Early Tertiary Zones. 

2. 1460.5m ; L. balmei/i. crassitabulata Zones, Paleocene. 

The spore-pollen assemblage contains Gambierina edwardsii and Lyqistepollenites 

balmei and is comparable to those of the C. balmei Zone of Stover & Evans (1973) 

and equivalent G. edwardsii Zone of Harris (1965). The Paleocene age thus 

indicated is supported by the dinoflagellates. 

The latter indicate reference to the r. crassitabulata 

age (Partridge 1976). 

Zone of mid Paleocene 

3. 1496m ; I. lonqus/M. druggii Zones, Maastrichtian. 

The diverse spore-pollen assemblage contains common Gambierina, diverse 

proteaceous pollen together with Tricolpites lonqus and is referable to the 

T. longus Zone. The dinocyst microflora indicates reference to the M. druggii 

Zone of Maastrichtian age (Partridge 1976, Helby et al., in press). -- 

4. 2186.5m ; 1. pachyexinus/C. porifera Zones; Santonian. 

The sample provided a moderately diverse assemblage dominated by saccate pollen. 

The association of Tricolpites pachyexinus, Phyllocladidites mawsonii and 

Ornamentifera sentosa confirms attribution to the L. pachyexinus Zone of 

Dettmann & Playford (1969). Associated dinocysts include Chatangiella 

tripartita and Odontochitina porifera, the combined occurrence of which defines 

the 0. porifera Zone (Helby et al in press). --• The sediments are thus of 

Santonian age. 

5. 2520m - 2805m ; C. triplex Zone, Turonian. 

Samples examined contain Phyllocladidites mawsonii, Clavifera triplex and 

Triorites minor in saccate dominated assemblages. They are referred to the 

1 C, triplex Zone of Turonian age. 
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Dinoflagellates occur in all samples and the assemblages are comparable 

to those of early Late Cretaceous age reported from the Flaxmans Formation 

and basal Belfast Mudstone in the Otway Basin. However, they are insufficiently 

diagnostic for precise zonal attribution. 

6. 2887m ; C. paradoxa, middle AJbian. 

The moderately diverse, but poorly preserved palynomorph assemblage contains 

Coptospora paradoxa, Balmeisporites spp. and Pilosisporites grandis. The 

presence of this association and absence of Phimopollenites Fannosusindicates 

attribution to the c. paradoxa Zone (Dettmann & Playford 1969). L 

7. 2997m - 3400m ; n.o. C. striatus Subzone, n.o. early Albian. 

Sidewall cores from 2997m and 3400m provided low yields of poorly preserved 

palynomorphs. The assemblages are cJearJy of Early Cretaceous age and the 

presence of Crybelosporites striatus in the lower sample indicates an age no 

older than the early Albian C. striatus Subzone of Dettmann & Playford 1969. 

Cuttings from 3023m were also investigated; from these were picked dark shaly 

and green-grey silty to sandy Jithotopes that were separately prepared for 

palynological examination. The sandstone/siltstone fragments were found to be 

devoid of palynomorphs. The shale cuttings yielded a moderately well preserved 

spore pollen - dinoflagellate assemblage comparable to those of the C. triplex 

Zone. In view of results obtained from the sidewall cores, it is concluded 

that the productive (shaly) cuttings include substantial down-hole contamination 

from the early Late Cretaceous sequence identified at higher levels (2520m - 

2805m) in the well. 

PALAEOENVIRONMENTS 

Organic matter extracted from the samples is dominantly of land plant derivation, 

with minor contributions of algal and fungal material. Additionally, recycled 

palynomorphs occur in several of the samples. 
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Late Cretaceous and Early Tertiary sediments between 1311m and 2805m are 

interpreted to have accumulated in close-to-land situations subjected to 

marine influence. The Albian sequence was deposited in terrestrial 

environments. Further discussion of the palaeoenvironments is given below. 

1. 1311m - 1496m ; Maastrichtian - late Paleocene/early Eocene. 

All samples provided high volumes of organic matter mostly derived from 

terrestrial sources. The presence of dinoflagellates are suggestive of 

brackish to marine environments. Deposition occurred in a close-to-land 

marginal marine situation and source sediments were derived, in part, from 

erosion products of Permian and Early-mid Cretaceous sequences. 

2. 2186.5m ; Santonian. 

A close-to-land depositional situation subjected to marine influence is 

indicated for the sample from its content of land-plant and algal detritus. 

The latter includes chlorphycean microfossils of fresh to brackish habitats 

as well as dinoflagellates that are indicative of marine inffuence. As in 

the overlying samples recycled Permian and Early Cretaceous palynomorphs 

indicate that the sediment source included Permian and Early Cretaceous sequences. 

3. 2520m - 2887m ; Turonian. 

Low to high volumes of organic matter extracted from the samples is dominated 

by land-plant material derived from a rainforest vegetation. This was deposited' 

in close-to-land situations subjected to marine influence. All three samples 

contain recycled Permian palynomorphs. Additionally, Early Cretaceous forms 

are represented in that from 2520m, and profuse representation of the Late 

Devonian - Early Carboniferous Granulatisporites frustulensis (Playford 1985) 

was recorded from the sample at 2651m. Thus the palynological evidence indicates 

that the sediment source of the Turonian section in Najaba No.1 included Late * , 

Devonion - Early Carboniferous, Permian, and Early Cretaceous sequences. 
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4. 2887m - 3400m ; Albian. 

Low volumes of organic matter were recovered from the sample. This is 

dominantly of land plant origin derived from a flood plain vegetation that 

included dry-zone and mesic elements. Algal microfossiJs,which occur rarely, 

appear to be affiliated with fresh water forms. Deposition in terrestrial 

environments (paludal/fJuvial) is indicated. Source sediments were, in part, 

derived from Triassic and Permian sequences. 

SOURCE ROCK POTENTIAL AND MATURATION 

Source rock and maturation assessments are based on methods outlined in a 

) previous report (Dettmann 1986). 

The majority of samples from the Late Cretaceous - Early Tertiary section 

(1311m - 2805m) provided high yields of organic matter and have potential to 

support significant hydrocarbon generation when mature (Table 1, 3). Organic 

matter is chiefly of opaque land plant detritus and is gas prone. However, 

samples at 1311m and 1382m have sufficiently high proportions of hydrogen-rich 

macerals (spores, cuticles etc.) to support limited liquid generation. These 

and underlying sediments to a depth of 1496m are immature. Below 2186.5m, the 

Late Cretaceous section is early mature to mature. 

Samples studied from the Early Cretaceoui sequence (2887m - 3400m) yielded 

low volumes of organic matter and thus have limited hydrocarbon source potential-' 

(Tables 1, 3). Organic matter is gas prone and is mature to late mature with 

respect to the main oil generation zone. 
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Sample type: S = Sidewall core; C - Conventiona& core; 
0 = Cuttings. 
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Sarr?,Le t?se: g = Sihwall core; C - Conventional core; 

= Cuttings. 
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: 
= Sidewall core; C - Conventional core; 
= Cuttings. 
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