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Summary of Conclusions 
l Unit APK321 represents a ubiquitous readily recognised 

Palynostratigraphic unit confined to the lower Eumeralla Formation 

extending down to within the upper part of the Windermere - 

Katnook Sandstone (“basal Eumeralla unit”). 

l Units APK3 1 and APK22 are widely distributed in PEP1 19 and are 

confined to the “basal Eumeralla unit” including the Windermere - 
Katnook Sandstone - uppermost Laira Formation of the Katnook #2 

Reference Section. 
l The Crayfish Sub Group on the Merino High is represented by the 

upper Laira Formation and lower Pretty Hill - Casterton Formation 

with the lower Laira and upper Pretty Hill being lost to an intra- 

Crayfish unconformity. 
l The base Eumeralla unconformity of the Robe and Penola Troughs (eg 

Heathfield #l) seems less significant in relation to Merino High (eg 

Mocamboro #ll) where most of the loss of Crayfish section seems to 

occur at the intra-Crayfish unconformity. 
* The “Sawpit Sandstone” extends into PEP119 onto the Marino High 

but is probably not represented in Mdcamboro #ll or Digby #l 
perhaps being lost to the intra-Crayfish unconformity. 

l The Sawpit #I ‘basal slr;?e’ subunit B of the Penola Trough is the facies 
equivalent of the “McEachern Sandstone’ on the Marino High. 

> The Caster-ton Formation could be redefined to include the Sawpit #I 

‘basal shale’ subunit A and as such spans from within APK121 into 

APKll. 
l There is no evidence of a substantial regional unconformity between 

the Caster-ton Formation sl and Pretty Hill Formation in the Penola 
Trough or Marino High; this part of the section seems conformable in 

most areas. 
> The Caster-ton Formation sense Zato deposition seems not to have been 

confined by the Penola Trough Crayfish structures and extends 
beyond the Penola Trough axial region of major Crayfish Sub Group 
deposition extending over the Marino High. 

l The formation tops and palynostratigraphic limits for the wells 

considered in this study are summarised on Page 23. 
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Introduction 

In the course of relating the Gordon palynostratigraphic results to the adjacent 

well biostratigraphic successions, it became apparent that there were some correlation 

problems; these are outlined in the Gordon Palynology Report (Price, 1997). In an 

attempt to resolve the correlation of eastern end of the Penola Trough and the Merino 

High within PEP 119 Victoria, forty-five sidewall core and conventional core samples 

from Caster-ton #l, McEachern #l, Mocamboro #ll and Tullich #l representing the 

lower part (Early Cretaceous to latest Jurassic) of the Otway Basin section were 

submitted for palynological examination. In addition, the equivalent sections from 

Gordon #l and Digby #l the were reviewed and selected samples re examined; the 

available taxa distribution data from Heathfield #l, Bus Swamp #l, Sawpit #1 and 

Katnook #2 together with equivalent reference sections form the Eromanga Basin 

(including Ingella #l, K ercummurra #l, Bolderwood #l, Dullingari - Murta Wells, 

Cowan #l,Tartulla #l, Mulapula #l, Wyandra #l and Murta data compiled by 

Benson, 1993) were considered in t& context of the taxa distribution for this part of 
*-. 

the Penola Trough and Merino High. The study was directed primarily towards 

establishing the biostratigraphic succession, age relationships and inferred 

lithostratigraphic correlation of the sampled sections. 

The samples were examined in detail from unoxidized +ZOprn fraction, 

+ 2Oprn -8Opm oxidised L&g floats fraction and + 8Opm oxidised L&g floats 

fraction to determine their palynomorph assemblage characteristics; species lists were 

compiled from these examinations. The deposition environment, palynofacies - 

organic facies characteristics and level of thermal alteration of the sampled section 

were established only in general terms; while limited statistical assemblage data were 

established, detail transmitted light - fluorescent examination of the unoxidized total 

organic fraction required for such studies was ‘not undertaken. 

PEP 119 Vie Otway Gp Rev -3 of 29- APG Cons 640/06 print: 13:26 4-S-981 



a-x 
: 

J L . 

The biostratigraphic, broad qualitative palynofacies and environmental data 

for study area are tabulated on the appended Palynostratigraphical Data Tables; the 

text provides an overview of the results supplementing the sample by sample 

descriptions set out in the Data Tables. The palynostratigraphic determinations 

given on the Data Tables follow the convention of offering an assignment defining the 

most probable biostratigraphic limits for the sampled horizon. This confident, but 

often rather broad, assignment is supplemented by a more specific (“best guess”) 

determination but with varying degrees of uncertainty depending upon the 

preservation and diversity of the individual palynoflora recovered. The inferred 

lithostratigraphic and Age assignments are based upon this latter, more speculative, 

palynostratigraphic estimate. 

The distribution of all taxa identified is presented in the appended charts as 

alphabetical check lists and oldest occurrence lists for the Early Cretaceous to Late 

Jurassic palynofloras. Graphical presentations of palynomorph species diversity 

within various morphological and presumed phylogenetic groups are appended also. 

i 3 
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Introduction 

The biostratigraphic nomenclature adopted for this study is based upon that 

of Price et al, 1985 and Filatoff & Price, 1988 developed initially for the Surat and 

Eromanga Basin sections but adapted for the Otway Basin by Price, 1993,1995,1996, 

1997 and this study. The units and their relationship to the nomenclatures of Morgan, 

1985 and 1992, Dettmann, 1986 and Dettmann and Play-ford, 1969 and Morgan et al, 

1995 are summarised on Page13 and the relationship of the palynostratigraphic units 

to the Otway Basin and Eromanga lithostratigraphy is presented on Page14 and 17; 

their relationship to the Katnook #2 and Sawpit #l Reference Sections are given on 

Pages 15 and 16. 

The lithostratigraphical conventions of Morton eta1 1995 for the Otway Basin 

have been adopted with some modifications. However, the evidence for a major time 

break or significant regional unconformity between the Casterton Formation and the 

lower Crayfish Sub Group (hence the exclusion of the Caster-ton Formation from the 

Otway Group) is questioned and there is a need for revision and formal definition of 

the various lithofacies of the Pretty Hill Formation. The differentiation of the 

Windermere Sandstone from the K&rook Sandstone (and their placement in the 

EumeraIlla and Crayfish Sub Group respectively) needs review on the basis of the 

palynostratigraphic data and interpretation from the present review in conjunction 

with the distribution data for Ruffordiaspora spp, Foraminisporis asymmetricus and 

Pilosisporites notensis given by Morgan, 1989 for Katnook #2. 

The units of Dettmann, 1963 and 1986, Dettmann and Playford, 1969; Burger, 

1973,1988 and 1989; Morgan, 1985,1988,1989 and 1992; Helby etaZ 1987 have been 

used widely in Otway Basin studies. These nomenclatures however, have been applied 

in different ways in the various well sections giving some confusion as to what is 

represented by a particular unit in any given study. The confusion is heightened 

where similarly named units have been applied in Great Australian (Artesian) Basin 

(GAB) region and in West Australia. Further, there is no absolute consensus as to the 
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precise order of appearance of certain of the Early Cretaceous index taxa in the Otway 

Basin (and in reference to the other Early Cretaceous Australian provinces) as their 

introduction is blurred by the extent of the base Eumeralla unconformity, facies 

constraints, differing concepts as to the morphological limits of the index taxa and, 

possibly, floral migration if the interpretation of Dettmann, 1986 is accepted. 

0 

d 

Morgan et al, 1995 reviewed and revised the Otway Basin palynostratigraphy 

as part of the comprehensive stratigraphic review of the western Otway Basin by 

MESA (Morton and Drexel Eds., 1995). Th e revised nomenclature of Morgan et al, 

1995 gives some stability to the Otway Basin palynostratigraphy overcoming the 

ambiguity of the “C. hughesii Zone” with the introduction of the “P. notensis Zone”. 

This related to a different concept of the C. hughesii Subzone as established by 

Dettmann and Playford, 1969 (top C. s~Zosus to base C. striatus together with some 

assemblage constraints particularly in respect of the base of the Subzone) and the “C. 

hughesii Zone (or Subzone)” in its various guises as used by Morgan 1980, 1985, 1992, 

Price et aZ 1985, Helby et aZ 1987 and Burger, 1988 (see Page 13). 

The retention by Morgan et al, 1995 of the “E wontbaggiensis Zone” for the 

interval between the entry of D. spe++us and I? notensis seems unfortunate in respect 

of its differing use in other parts of Australia and the GAB region in particular. The 

present study, when interpreted in conjunction with Sawpit #l data, suggests that the 

range of D. speciosus is more like its range in the GAB where it extends down closer 

to the oldest occurrence of C. hgbesii than to F. wontbaggiensis (see Pagel7); thus, the 

use of D. speciosus to define the base of the “F. wontbaggiensis Zone” significantly 

extends its stratigraphic span in terms of both Burger’s 1973original concept (base F. 

asymmetricus and I? notensis and base C. Zudbrookiae and F. wontbaggiensis) and that 

of Helby et al 1987 (base F. asymmetricus to base F. wontbaggiensis). In stratigraphic 

terms, the “F. wontbaggiensis Zone” sensu Zato (E APK122 + APK21) part of the 

Crayfish Sub Group is the equivalent of the Cadna Owie + Murta + much of the 

Namur rather than just the Cadna Owie if an equivalence of the F. wontbaggiensis 

Zone sense strict0 (= APK2) of the Eromanga Basin is accepted. mote that the present 
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interpretation of the lithostratigraphic range of some of the index taxa in the 

Eromanga Basin differs from that given by Alley and White, 19961. In terms of the 

Eromanga Basin concept of the F. wontbaggiensis Zone ss, the “upper E wonthaggiensis 

zone” of Morgan, 1993 and Morgan et al 1995 is closer to its stratigraphic span. 

The distinctive diverse palynofloras of APK321 including both Pilosisporites 

parvispinosus and I? notensis characterise the lower limits of the Eumeralla Formation 

and represents the deepest most consistent and easily recognised palynostratigraphic 

datum in the region. However, interspersed with these typical APK321 palynofloras 

are fern dominated associations that are very restricted in species diversity; some of 

which are indistinguishable from Crayfish Sub Group APKl2 

SWC58 1105m in Gordon #l). Th eir resolution is possible only in 

sections. 

associations (eg 

closely sampled 

Below the range of I? parvispinosus, Pilosisporites spp become scarce and the 

palynofloras include some fern dominated (mostly Cyathidites and Osmundacidites) 

associations with very rare, intermittent occurrences of P. notensis and / or F. 

asymmetricus but with consistent (in terms of two or three ‘species’ being represented) 

to notable Ruffordiaspora 5~. The&associations are difficult to assign individually, 

particularly in the absence of the index taxaF. asymmetric-us and P. notensis. However, 

in the context of the associations from the same levels in adjacent wells (with closely 

spaced sample points) in the eastern Penola Trough and Merino High of PEP119 

(Victoria), they form a consistent palynostratigraphic intenral referable to either 

APK22 or APK31. 

In terms of the Katnook 2 reference section (Page 15), unit APK3 1 and APK22 

associations extend down though the Windermere and Katnook Sandstone into the 

uppermost Lair-a Shale (to about 2111.5m) implying that there is no significant 

unconformity between the Eumeralla Formation and the Crayfish Sub Group in the 

Katnook region. Katnook #2 is the Type Section of the Katnook Sandstone and Laira 

Formation (Moreton et aZ 1995 page 63 & fig 5.14) an d is considered to represent the 
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most complete upper Crayfish Sub Group section. However, in much the Robe 

Trough and the Penola Trough, units APK31 and APK22 are widespread BUT this 

section is bounded at its base by a major hiatus (the base Eumeralla unconformity) 

resting on section as old as APK122 Pretty Hill sediments at the Trough margins. 

Thus conceptually, in terms of the sedimentation cycles in the Robe and Pen& 

Troughs at least, the APK22 - APK3 1 section should regarded as part of the Eumeralla 

depositional cycle despite including the uppermost part of the Laira Formation Type 

Section in Katnook #2. mote that the depositional history of the Merino High seems 

to be a little different with the possibility of an intra-Crayfish hiatus being a 

significant feature; Page 231. 

A further complication to the resolution of the Eumeralla - Crayfish boundary 

is the relation of APK22 of the present nomenclature to the I? notensis Zone of 

Morgan et al 19% with respect of the scarce and sporadic distribution of P. notensis 

below the base of I? parvispinosus. By definition unit APK22 is included in l? notensis 

Zone but in application it is often (but not always) excluded with APK22 

palynofloras (typically with isolated I? notensis occurrences) being placed in the 

underlying “F. wonthaggiensis zone:’ SZ (eg Katnook #2; cf Page 15 with fig 5.14 of 

Morton et al 1995). F or much of the 8enola Trough and Robe Trough this seems not 

to be an issue as APK321 extends to the unconformity; nevertheless, there are sections 

in the western Otway Basin where these APK22 - APK3 1 units are suspected and are 

often associated with a sand unit. If it is accepted that they are confined to the 

Eumeralla depositional cycle, perhaps these represent the basal channel sands 

deposited on the Crayfish erosional surface offering better hope of a predictable 

exploration target rather than a chance occurrence of an intra Crayfish sand being 

close to the unconformity surface. The lithostratigraphic relationships of the APK3 1 

and APK22 sections are particularly significant in the present interpretation of the 

Merino High succession. 

The separation of the oldest occurrence datum of F. asymmetricus and I? 

notensis in the GAB is relatively slight being essentially coincident in the absence of 
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very close sampling. [cfAlley and White, 1996 Fig 6.1 and Alexander and Sansome 

1996 fig 5.17 where there may be some confusion as to the difference between “PK22” 

of Price et al 1985 and “APK22” of the present nomenclature]. The stratigraphic 

separation of these taxa in the Otway Basin is probably equally small but this is 

difficult to assess with few closely sampled wells and as E asymmetricus is very patchy 

in its distribution in the Otway section. Also, its records may be blurred by a 

similarly ornamented form ( “Vhrrxosasporites n ‘+eudoasymmetricus “); for example, 

in this study, the records of F. asymmetricus at 1475.5m in Tullich #l, 1006m in 

Mocamboro #ll and 1825.8m in Heathfield #l may need some scrutiny. Thus, the 

distinction between section assigned to either APK3 1 or APK22 in this study should 

be accorded a degree of scepticism but their separation from APK32 (above) or 

APK21 (below) is much more easily sustained and reliable. It is worth noting that, 

in the Eromanga Basin, F. asymmetricus and F. wonthaggiensis seem more consistent 

and reliable markers than P. parvispinostis and P. notensis; this seems to be the converse 

of the Otway Basin palynostratigraphic succession. 

Following the application of base T’riporoletes keticuZatus datum by Morgan 

1993, Morgan et al 1995 to subdivide the “E wontbaggiensis zone” sensu Zato, this 

datum was adopted as the indicato&or the base of ARC212 by Price, 1993, 1997. 

However, this is inconsistent with the Eromanga Basin distribution of T. reticulates 

as it is known to extend down below the range of F. wontbaggiensis to just above the 

base of D. speciostls. [cf Alley and White, 1996 Fig 6.11. It is assumed that in the 

Otway Basin the 1: reticulates datum is above the E wontbaggiensis datum (as opposed 

to the “F. wontbaggiensis zone” sl); however, in many sections F. wontbaggiensis and 

T reticulatus the two taxa appearing to have a similar oldest occurrence points (eg, 

the Katnook #2 data of Morgan, 1989 and Heathfield #l, Morgan, 1989). mote that 

Moreton et al 1995 Fig 5.14 indicate that the “upper E wonthaggiensis zone” extends 

down only to about 215Om in Katnook #2 but the taxa distribution data of Morgan, 

1989 indicates T. reticzhtus is present to at least 2595.5ml. In this context it is worth 

considering that 1: reticulatus is reasonably consistent in the Eromanga Basin down 

to within APK21 and very rare and sporadic below the base F. wontbaggiensis datum. 
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Perhaps the relative distribution of these taxa will prove to be similar in the Otway 

Basin with the present estimation of their Otway distribution being obscured (in 

addition to their scarcity at the base of their range) by the assumption that the “F. 

wontbaggiensis Zone” is the equivalent unit in both the GAB and Otway Basin. 

The APK22 and APK31 palynofloras of the Otway Basin (and the GAB 

equivalents) typically include a diversity (but often are only a minor component of 

the palynoflora) liverwort forms including Triporoletes reticuZatus (eg Aequitriradites 

spp, Cooksonites spp, C. variabilis, ‘I Vmcosasporites “spp and Januasporites spp) and the 

fern form CrybeZosporites berberioides. These forms decline down section in APK212 

and are generally absent in the APK211 and APKl associations. A similar down 

section decline is noted in the Eromanga and Surat Basins, but some of these forms 

may become established again (albeit sporadically) in units APKll, APJ6 and APJ5. 

Thus, APK212 perhaps is best considered as an assemblage zone (with the 

presence of T. reticukztus as being but one of its characteristics) with a vaguely defined 

base and may well prove to encompass most (if not a.ll)‘of unit APK2. Nevertheless, 

it allows the discrimination of the upper Lair-a Formation of Katnook region from the 

lower Crayfish above the “Sawpit SZndstone” in Sawpit (Page 15 and 16) and may 

facilitate the resolution of the upper Cadna-Owie from the lower Cadna-Owie and 

Murta in the Eromanga Basin; its recognition is crucial to the resolution of the 

Merino High Crayfish section. 

The present study revealed a close similarity of the Eastern Penola Trough 

APK3 - APKl section to the equivalent in the Eromanga Basin particularly with 

respect of the order of entry of the various index taxa and perhaps, coincidently, the 

gross sedimentation succession. Interestingly, Alley and White, 1996 record an 

identical palynofloral succession to the Otway Basin with respect of the index taxa in 

the Eromanga Basin; however, as noted above, the present review records some 

differences especially with respect to T. retimlatus and F. wonthaggiensis. 
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The order of pollen and spore taxa entry given for the Western Australian 

section by Helby et al 1987 and Backhouse, 1988 remains enigmatic in relation to the 

Eromanga and Otway palynofloral succession. Almost all of the index taxa lying 

between the entry of Ruffordiaspora (= Cicatricosisporites) australiensis and 

Foraminisporis asymmetricus in eastern Australia appear at about the one level (that of 

the R. australiensis oldest occurrence datum; see Helby et aZ 1987 Fig 13 and 

Backhouse 1988 Fig 34) in the West. This gives the impression of an older (earlier) 

entry (with respect of the F. asymmetricus and Ruffordiaspora oldest occurrence data) 

for many of these index taxa (eg P. notensis) in West Australian sections. In the 

Otway and Great Australian Basin regions, Ruffordiaspora spp are consistent to 

notable (with two or three forms represented) to about the P. notensis datum but are 

very sporadic in their distribution below this (cf Helby et al 1987 fig 13, where 

Ruffordiaspora (= Cicatricosisporites) is given as being “consistent” to the base of its 

range). It is possible that this erratic extension of the Rufirdiaspora spp range below 

the P. notensis datum has not been recognised in the West Australia regions (it 

certainly is NOT consistent below the P. notensis datum in East Australia contrary 

to that indicated by Helby et al 1987 fig 13). ’ 

Thus, the Ruffordiaspora az&aZiensis and Rufordiaspora spp data given by 

Backhouse, 1988 and Helby et al 1987 may be equivalent to the deepest consistent to 

notable occurrence of Rufirdiaspora spp (as opposed to their evolution point); this 

seems to form a correlatable horizon in the Eromanga and Otway Basins at about (or 

just below) the base of APK22. Perhaps it is worth noting in this regard that the West 

Australian Early Cretaceous section is marine where the land plant elements could be 

expected to be less reliable and the need for their close study is lessened by the high 

resolution provided by marine dinoflagellates. Compounding the problem of east - 

west correlation (and also for the Eromanga - Otway correlation), is the irregularity 

of the distribution of Foraminisporis asymmetric-us at the base of its range 

particularly in the Otway Basin where its oldest occurrence datum is essentially 

unusable for correlation; (for example, compare Dettmann, 1986 Fig 3 with the 

present interpretation on Page 13). 
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As noted above, the base D. speciosus datum (base APK122) lies well down into 

the Crayfish Sub Group into the Sawpit #l “basal shale” unit (the top of subunit B 

“McEachern Sandstone” equivalent; Page 17) and the base C. hughesii  datum (base 

APK121) lies a  little lower at the base of the Sawpit #l “basal shale” unit subunit A 

(Page 17). However, while Moreton et al 1995 (Moreton et aZ  1995, fig 5.10) and 

Price, 1993, 1996, 1997 regarded the lowest sub unit of the Sawpit #l “basal shale” 

(2450m - 2461.5m) as being part of the Pretty Hill Formation (and Crayfish Sub 

Group), a  recent compilation by the M inerals and Petroleum Victoria (MPV) 

considered it as being the uppermost part of the Casterton Formation; this concept 

was accepted by Price, 1997 on the basis of the distribution of C. hughesii, C, 

@4.asihughesii “, Ruffordiaspora ssp and D. speciosus in relation to Caster-ton and “basal 

shale”. It is this interpretation of the distribution of the Casterton Formation that is 

adopted here although unit APK121 has been identified only in Bus Swamp #1 in 

terms of the Casterton Formation SZ of the Merino High; (there are some records of 

C. hugbesii  in cuttings samples from the Caster-ton interval; eg  McEachern #1 at 

2354m). 

The presence (albeit as isolated specimens) of Ruffordiaspora spp almost to the 

base of the Gordon #I (the best pres&ved Caster-ton palynofloras recovered to date) 

and Cyclosporites “quusihughesi i” within the Casterton Formation suggests that the 

Casterton Formation lies wholly within APK121 and APKl. Additionally, the 

presence of APK121 in the uppermost Casterton Formation (depending on how the 

Sawpit, Robertson and Bus Swamp sections are interpreted) and C. “quasihughesi i  

lower in APKll Caster-ton in the context of their proximity of the base of APK122 

suggests that there is not a  substantial depositional break between the Caster-ton 

Formation and the Pretty Hill Formation; there seems therefore, little justification 

for excluding the Caster-ton Formation from the O tway Group. 
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Otway Basin Stratigraphic Nomenclature 

LITHOSTRATIGRAPHY -1 6’ :: 3 AGE PALYNOSTRATIGRAPHY 

Morgan et al. 199! 
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Application of Palynostratigraphic nomenclature 

The units of Price et al, 1985 and Price, 1993, 1995, 1996, 1997 (with some 

revision) have been used in this study in an attempt to increase the biostratigraphic 

resolution and to lessen any possible ambiguity with the earlier nomenclatures arising 

from differences of interpretation as to the order of entry of certain index taxa in the 

Otway Basin. The equivalent units of Morgan et al, 1995 however, are given also on 

Page14 to assist in relating the results of this study to the stratigraphic interpretation 

given in the 1995 MESA compilation; reference should be made to Page 13 also if 

there is a need to relate an earlier nomenclature to this study. 

CD 

0 

The “best guess” assignments given on the Palynological Data Sheets take into 

account the assignments from the equivalent section in the adjacent well sections. 

However, all cuttings data have been excluded from this interpretation as there is a 

high probability of the taxa distribution data being blurred by contamination from 

higher in the section. 

Weight has been given to the distribution of the lowest consistent to notable 

occurrence with a degree of morphol&ical variation of Ruffordiaspora spp particularly 

in the context of the distinctive fern dominated associations near the base of the 

Eumeralla. In this regard, the Katnook #2 sequence should be re-examined, 

particularly in respect of the isolated occurrence of F. asymmetricxs and I? notensis in 

the Windermere Sandstone, Katnook Sandstone and upper Laira Shale; this well is 

assumed to be the most complete mid Otway Group section possibly representing the 

entire Eumeralla - Laira boundary transition and with close palynological sampling. 

Particularly intriguing in the context of this study, is the deepest notable and diverse 

occurrence of Ruffordiaspora spp at SWC 2111.5m immediately below the deepest 

occurrence of P. notensis at SWC2IO3m; both these horizons are in the type Laira 

Formation below the Windermere - Katnook Sandstone but immediately above a log 

break (albeit subtle) at about 2II5m (see Page 15). 
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In contrast to Morgan et al, 1995, no reliance has been placed upon the highest 

occurrence of Microfasta evansii in term of the position of the top of the Laira 

Formation (and base-Eumeralla unconformity) in the present correlation. This algal 

form frequently occurs (sometimes as a notable component; eg Casterton #l at 1096m, 

Digby #l at 1096.8m and Mocamboro #ll at 832.6m) with typical APK321 

palynofloras in the Otway Basin particularly in this region (PEP 119, Victoria) of the 

Penola Trough and Merino High. 

In an attempt to better define the index taxa distribution in terms of 

environmental and facies constraints, the broad statistical data 

several “Palynofacies” associations which are recorded 

Palynostratigraphic Data Tables. 

“R uffordiaspora - Cyathidites Palynofacies” Ferns dominant; mostly 
Cyathidites; Ruffordiaspora notable; Pilosisporites scarce or absent. 

“Pilosisporites - Cyathidites Palynofacies” Ferns dominant; mostly 
Cyathidites; Pilosisporites notable and diverse; Ruffordiaspora notable. 

“Pilosisporites - Osmundacidites Palynofacies” Ferns dominant; 
Osmunducidites 2 Cyathidites; Pilosisporites notable and diverse. 

“R uffordiaspora - Osmundkidites Palynofacies” Ferns dominant; 
Osmundkidites 2 Cyatbidites; Ruffordkpora notable; Pilosisporites 
scarce or absent; Lycopods conspicuous. 

“Osmundizcidites - Retitriletes Palynofacies” Ferns dominant; Pilosisporites 
absent; Ruffordiaspora scarce or absent; Osmundacidites = Cyathidites; 
Lycopods conspicuous or notable and relatively diverse. 

“Osmundacidites Palynofacies” Ferns dominant; Pilosisporites absent; 
Ruffordiaspora scarce or absent; Osmunakidites b> Cyathidites; 
Lycopods scarce. 

” Cyathidites Palynofacies” Ferns dominant; Pilosisporites absent; 
Ruffordiaspora scarce or absent; Cyatbidites > Osmundacidites; 
Lycopods scarce. 

were used to define 

on the appended 

“Lycopod Palynofacies” Lycopod > Ferns 2 Gymnosperms. 

“Conifer Palynofacies” Gymnosperm ;r cryptogams. 

“Casterton Palynofacies” Palynodebris diffuse; Palynoflora restricted; 
mostly conifer remnants 

“Casterton aquatic Palynofacies” Palynodebris diffuse; Palynoflora 
restricted; mostly conifer and leiosphere remnants 
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Correlation PEP1 19 (Victoria) Well Sections 

The wide spread APK321 associations were represented in all the wells 

considered in this study although not all were examined in this review. The base 

Foraminisporis wontbaggiensis ‘%X&S “datum lying within the APK321 unit however, 

could not be resolved due to the uneven distribution of samples available for 

reexamination. Unlike most other regions of the Penola Trough where unit 

APK321overlies APK212 or older section, there is a sequence with APK31 and 

APK22 palynofloras representative of the Windermere - Katnook - uppermost Laira 

section of Katnook #2 (Page 15). Th is “basal Eumeralla” section is represented in 

Heathfield#l, McEachern#l, Bus Swamp#l, Gordon#l, Mocamboro#ll andDigby 

#1 (Well Correlation Enclosure). 

Of the wells considered in this review, Heathfield #l appears to include the 

most “normal” Penola Trough upper Crayfish Sub Group sequence. The “basal 

Eumeralla Formation” overlies a moderately thick AX212 upper Laira Shale 

(?lZOm - 1945m) and the well’s TD is perhaps just within the APKI22 upper Pretty 

Hil.l Formation; the section is similar to the Katnook #2 (Page 15) but some 4OOm of 

upper Laira Formation is lost at the base Eumeralla unconformity. As with other 

well sections in the western Otway Basin, there is little evidence of A.PK2I 1 section 

where F. wonthaggiensis ranges significantly below the base 1: reticulatus datum. The 

sections to the north of Heathfield on the flank of the Penola Trough (Tullich #l and 

McEachern #l) seems to show a loss of the Laira Shale towards McEachern where a 

relatively thin APK122 lower Crayfish Sub Group section (Pretty Hill Formation) 

overlies the Caster-ton Formation. 

To the east of the Penola Trough, in the Marino High well sections (Bus 

Swamp #l, Gordon #l, Caster-ton #I, Mocamboro #ll and Digby #l), there seems to 

be some APK21 (possibly APK212) p reserved below the APK31 - APK22 “basal 

Eumeralla” and above the APK122 - APKl lower Pretty Hill - Casterton Formation 

section. Whether the APK212 sequence in these well sections is a thin wedge of upper 

Laira preserved on the eroded lower Pretty Hill surface or it represents an earlier 
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onset of the Eumeralla depositional cycle can not be determined from the data 

considered in this study; that is, is the APK21 section conformable with the 

overlying APK22 - APK31 “basal Eumeralla” (equivalent to the Katnook #2 

Windermere - Katnook - uppermost Laira interval) or is it bounded top and bottom 

by depositional (or erosional) breaks representing a “wedge” of upper Laira sediments 

preserved under the ubiquitous blanket of Eumeralla? 

With either interpretation, an intra-Crayfish unconformity is implied and 

accounts for the loss of most of the upper Pretty Hill and lower Laira Formation in 

these thin (relative to the axial Penola Trough sequence) Crayfish Sub Group sections 

of the Marino High. The strongest evidence for upper Lair-a APK21 sediments being 

preserved (and the presence of an intra-Crayfish unconformity) is in Digby #I, 

Mocamboro #ll and perhaps Gordon #l; their presence in Caster-ton #l (section not 

sampled) and Bus Swamp #l (section not examined in this study) is inferred by log 

correlation from the southeastern wells (Well Correlation Enclosure) and very 

tentative palynostratigraphic data from Bus Swamp #I. 

The relation of the APK21,upper Laira of the Merino High wells to the 

adjacent Penola Trough wells immeately to the west (McEachern #I, Tullich #l and 

Heathfield # 1) is unclear and open to a number of possibilities. For example, the 

APK122 shale section of McEachern #I and Tullich #l immediately underlying the 

Eumeralla (interpreted as Lair-a Formation on Well Correlation Enclosure) may 

represent an APK122 shale facies of the Pretty Hill similar to that above the Sawpit 

Sandstone in Sawpit #l (Page 16). Alternatively, the inference of APK21 upper Laira 

in Bus Swamp #l and Caster-ton #l may not be justified (although this would only 

shift the correlation problem further southeast). Or, it is possible (but less likely) that 

the APK212 associations of Digby #I, Mocamboro #ll and Gordon #I are 

impoverished APK22 palynofloras implying that the “basal Eumeralla” (and base- 

Eumeralla unconformity) extends lower than is suggested by the interpretation 

adopted here. 
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In the absence of a more detailed sampling of the upper Crayfish shales in the 

region, the present palynostratigraphic data should be considered in conjunction with 

the details of the tectonic setting (is there structural separation at the time of Crayfish 

deposition of Tullich and M E h c ac em rom Bus Swamp, Casterton and Gordon.3 and the f 
seismic sections (bow much more Crayfish is below the Heathfield well section?; can the 

intra-Crayfish unconformity in Digby, Mocamboro and Gordon be resolvedand extended 

to the northwest?). 

The mid Pretty Hill Formation APK122 sand in Sawpit (the “Sawpit 

Sandstone”, 1860m - 2025m; Page 16) seems to extend into the Victorian Penola 

Trough and Merino High region being represented in McEachern (1754m - 1797m), 

Bus Swamp (1427m - 1552m), Gordon #1(1550m - 1736m) and Casterton #1(1476m - 

1715m) perhaps offering a migration path from the deeper parts of the Penola Trough. 

In wells such as Gordon #1 and Casterton #l, the resolution of the “Sawpit 

Sandstone” within the arenaceous lower Pretty Hill section is weak as the intervening 

shales are not very thick nor distinctive. The “Sawpit Sandstone” does not seem to 

extend (or has been truncated by the intra-Crayfish unconformity) as far south east 

as Mocamboro #11 or Digby #l. , 

“\ 

The basal Pretty Hill Formation of the Marino High is more arenaceous than 

that at Sawpit with the “basal shale” subunit B of Sawpit #l (Page 16) being the 

correlative of the “McEachern Sandstone”. Their equivalence is suggested both by 

a distinctive “streaky” log signature and the base D. speciosus datum (base APK122) 

lying towards the top-of both units. The “McEachern Sandstone” extends though 

McEachern #l, Gordon #l, Casterton #l, Mocamboro Xl 1 and Digby #l although few 

diagnostic palynofloras have been recovered from the interval. 

The palynostratigraphic - log correlation of the lower Pretty Hill - Caster-ton 

Formation interval from the Sawpit #l reference section (Page 16) to the Merino High 

wells (Well Correlation Enclosure) strongly suggests that the Crayfish Sub Group of 

the Merino High is truncated and not a thin equivalent of the entire Crayfish Sub 

Group. 
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APG Consultants 
Palynostratigraphic Data 

Sample 
Sample Type Depth 

Core 
1263.1m 

Core 
1408.2m 

Core 
1531.9m 

Core 
1647.7m 

Core 
1735.2m 

Core 
1825.8m 

Core1 7 APK2 
1945m APK212 

.., 0 
,-- 

0 L-,1 

Heathfield #l 
(Species distribution data from Morgan, 1989, 1998) 

Palynostratigraphic 
Unit 

Lithostratigraphy 
Index Taxa 

APK4 Eumeralla Formation Base C. striatus 
Base P. garvispinosus 

APK32 
?APK321 

Eumeralla Formation 

APK32 
?APK321 

Eumeralla Formmation 

Windermere Sandstone (“basal Eumeralla”) 17 18m 

APK22 - APK32 
?APK321 

Eumeralla Formation 

APK31 - APK321 
?APK3 1 

Basal Eumeralla Formation Base P. notensis 
Top & Base M. evansi 

Crayfish Sub Group (upper Laira Shale) 1750m 

APK2 - APK31 
???APK212 

Laira Shale ?Base E asymmetricus 

Laira Shale Base L reticulatus, 
Base E wonthaggiensis 

J 

Page 1 
27107198 [Print: 1359 301071981 

Remarks 

Sparse association 

I 

R notensis notable 

F. asymmetricus recorded 

This sample is below a log break (1750m or 1800m) which may represent the Eumeralla - Crayfish 
boundary; the E asymmetricus occurrence should be checked and confirm that it is not 
K “pseudoasymmetricus ” 

A doubtful f. wonthaggiensis recorded at corel9a 
No assemblage list available 



Heathfield #1 Page 2 
(Species distribution data from Morgan, 1989, 1998) 27/07/98 [Print: 13:59 301071981 

Sample 
Sample Type 

Depth 

Palynostratigraphic 
Unit 
Age 

lithostratigraphy 
Index Taxa Remarks 

Pretty Hill Formation 2060m Change in the log signature rather subtle and the APK122 - APK211 lower Laira interval is thin 
relative to Katnook 

Core 18A 
2100m 

APK122 - APK21 
?APK122 

Crayfish Sub Group No assemblage list available 

Core 19A 
2280m 

APK122 - APK21 Crayfish Sub Group ?Base D. speciosus A doubtful F. wonthaggiemis recorded at corel9a 
No assemblaae list available 



G 

APG Consultants 
Palynostratigraphic Data 

_. 
3 

Tullich #l Page 1 of 3 
File 97146 (Report 640108) 27107198 [Print: 14:02 30/07/98] 

Sample 
Sample number 

Depth 
Preparation Num. 

Core 
908.9m 

Palynostratigraphic Unit 

Palynofacies 

Index taxa 

APK4 

[C. sfnatusl 

Inferred Lithostratigraphic Unit Inferred 
Deposition Environment 

Palynomorph 

1 og Interpreted Unit Remarks 

1 ithology Preservation Yield Diversity 
Org. Yield 

Eumeralla Formation Not examined in this study; assemblage data from Morgan, 1989 

Core APK32 Eumeralla Formation Not examined in this study; assemblage data from Morgan, 1989 
1060.3m ?APK321 

[P. notensis, P. parvispinosus, 
F. asymmetnkus, f. wonthaggiensis] 

Core 8 
~6576 
3482ft 

1061.31m 
P19368 

APK321 
tentatively lower APK321 

Pilosispontes - Cyathiites Palynofacies 

I P. parvrspinosus, P. no tensis, 
P. “neogranoY, P. “microbaculata “, 

C. variabfis, f. asymmetn’cus, 
E wont haggiensis 

4 , 

Lower Eumeralla Formation Fluvial - lacktrine Fair Moderate High Palynoflora dominated by saccate pollen fragments; mostly A/&writes and 
hl. antarcticus. Fern spores subdominant; mostly Cyathidites; Ptiosisporites 

O.lOmU5ml notable and diverse; Ruffordiaspora australiensis notable. Lycopod spores 
Eumerala Formation L aminite, It g/y silts t & Extremely low scarce; mostly Retitrtietes. Bryophyte spores scarce but moderately diverse. 

v. fg., v It gry Sandst Algal forms notable; mostly leiospheres (notable in < 20~ fraction); 
S. reticulata notable in > 80~ fraction. 

Sample Gap 
Windermere Sandstone (“basal Eumeralla”) 1148.8 

The APK212 upper laira Formation of Katnook and Heathfield seem to be lost probably 
truncated at the Crayfish - Eumeralla unconformity as at Sa wpit 

Core 10 
~6575 
3994ft 

12 17.37m 
P19367 

Crayfish Sub Group (layer Laira Formation) 1178m 

Mesozoic Crayfish Sub Group Fluvial Poor 
tentatively APK122 - APK21 

very tentatively APK122 Mudstone, /t oh gv 
Laira Formation 

Cyathidites - Refitmetes Palynofacies 

Extremely Very low Unoxidised residue only 
low Sparse palynoflora. Fern spores dominate; mostly Cyathidites. Lycopod 

spores (mostly Retitrletes) conspicuous. 
0.06mU5mL 

Extremely low 
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Sample 
Sample number 

Depth 
Preparation Num. 

Palynostratigraphic Unit 

Palynofacies 

Index taxa 

Inferred Lithostratigraphic Unit Inferred 
Deposition Environment 

Palynomorph 

1 og interpreted Unit Remarks 

lithofogy Preservation Yield Diversity 
Org. yisld 

Core 10 
~6574 
3996f t 

1217.98m 
P19366 

APK122 - APK2 
tentatively APK122 

Osmundaciifites - Retitn7etes Palynofacies 

(0. speciosus, C. hughesri; hf. florida] 

Crayfish Sub Group 

Laira Formation 

Fluvial - lacustrine 

Muds tone, mid gry 

Fair 

thin 

High Moderate Palynoflora dominated by fern spores; mostly Usmundacidites and 
Cyathidites. Lycopods conspicuous; Retitriletes, I. verrutatus and R. 

0.09mU5mL 
Extremely low 

speciosus notable. Conifer saccate pollen prominent; Alisporites and 
Podocarp forms notable. Algal forms conspicuous; thin walled leiospheres (in 
fines fraction) and 5’. reticulata (in coarse fraction). Leptosporangiate tissue 
remnants notable in coarse fraction 

Core 12 
~6573 
4495ft 

1370.08m 
P19365 

APK122 - APK2 
tentatively APK122 

Conifer Palynofacies 

154. florida, 0. speciosus, C. equalis] 

Crayfish Sub Group 

Lai?a Formation 

Fluvial Poor Low Very low Oxidised organic residue mostly corroded cuticle tissue. 
Palynoflora space and restricted in diversity. lnaperturate pollen remnants 

Laminite, grn t$#!Mudst thim* corrodsd 0.69mU5mL 
Moderate 

prominent but difficult to identify. Spores restricted in diversity; mostly 
& It gry sandy Silrst Cya thidites. 

Core 12 
~6572 

. 4505ft 
1373.12m 
P19364 

. APK122 - APK2 
tentatively APK122 

Conifer Palynofacies 

[M. evansri 0. speciosus, M. florida, 
c. stylosusl 

Laira Formation 

Laira Formation 

Fluvial - lacustrine 

Siltstone, 0lvgry , 

Fair Moderate Moderate Palynoflora mostly inaperturate pollen and saccate pollen remnants. Fern 
spores conspicuous; mostly Cyathidites and Osmundacidites. Lycopod spores 

0.14mU5mL notable and moderately diverse; mostly Retitrtietes and Kekryphalospora. 
Very low Algal forms notable; mostly Leiospheres (in fine fraction); S. reticulata 

notable (in unoxidised fraction); Microfasta evansi? scarce. 

Sample Gap 
Pretty Hill Formation 1475.5m 

The log response srgnature of the Pretty Hill Formation in Tulpch is not strongly drfferentiated 
from the L aria Shale log s&ma true. 

Core 
1475.5m 

APK122 - APK31 

[C. hughesk M. evansi] 

Not examined in this study; assemblage data from Morgan, 1989 
K asymmetricus recorded but should be confirmed. 
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Sample 
Sample number 

Depth 
Preparation Num. 

Core 15 
~657 1 
53601 t 

1633.72m 
P19362 

Palynostratigraphic Unit 

Palynofacies 

index tax8 

APK122 - APK2 
tentatively APK122 

Lycopod Palynofacies 

(C. equalis, D. speciosusl 

inferred Lithostratigraphic Unit Inferred 
Deposition Environment 

Palynomorph 

1 og Interpreted Unit Remarks 
1 ithology Preservation Yield Diversity 

Org. Yield 

basal Laira Formation or Fluvial Very poor Very low Very low Sparse palynoflora of mostly fern and lycopod spore fragments; only the 
upper Pretty Hill Formation more robust and distinctively sculptured forms identifiable. 

si/tStOnt?, mid gm g/y 0.07mU5ml 
Extremely low 

Pretty Hill Formation 
‘Upper Pretty Hill sand” 

Core 15 
~6570 
5362ft 

1634.34m 
P19363 

APJ6 - APK2 
tentatively APK122 

Lycopod Pelynofacies 

[C. equals, 70 speciosus] 

basal Laira Formation or Fluvial Very Poor Extremely Very low Unoxidised residue only 
upper Pretty Hill Formation low Sparse palynoflora of mostly unidentifiable fragments; only the more robust 

and distinctively sculptured forms identifiable. 
Pretty Hill Formation 

Siltstone, YYgrn gty 
0.03mu5mL 

“upper Pretty Hill sand” Extremely low 

Core 
1664.2m 

(see remarks) 

APK122 

[C. hughesil; D. speciosus) 

Pretty Hill Formation Not examined in this study; assemblage data from Morgan, 1989 

Note: the depth of “5460 - 6311” (9 16642ml given by Morgan 1969 is below the well’s TO. 

’ TD in Pretty Hill Formation 1634.7m The basal IAPK 12 lj part of the Pre t tv Hill Forma lion seems not to be represented in Tuh’ich # 1 
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Sample 
Sample Number 

Depth 
Preparation Number 

SWC 
504m 

Palynostrotigrophic Unit 

Age 
hdex Specks 

APK5 

[base C. pomdoxoj 

Inferred Lithostrotigraphic Unit 

(Log inbprekd Unitj 

Eumerallo Formation 

Inferred Depositional 
Environment 

fifhology 

Polynomorph Remarks 

Preservation Yield Diversity 
(Orgottk ybkJ 

Not examined in this study; assemblage data from Morgan, 1990 

SWC 
699.6m 

APK4 

(base c. sirms~ 

Eumerollo Formotion Not examined in this study; assemblage data from Morgan, 1990 

swc 
905.6m 

APK3 
?APK321 

[base f. usy~~~metius, 1. retiu&us, F. wonI/tuggiarss-is 
?f. pomipinosus] 

Eumeralla Formation Not examined in this study; assemblage data from Morgan, 1990 

swc 

1048.6m 
APK22 - APK31 

?APK31 
Eumerollo Formation Not examined in this study; assemblage data from Morgan, 1990 

swc4 1 
~6591 

1113.6m 
3653.54ft 
P19369 

[base f. nokv~sis] 

APK2 - APK3 
possibly APK22 - APK31 

Ruflotdiospm - Cyolhklifes Polynofloro 

[R. uushdietxis, hi. ewtts$ D. spciosus] 

basal Eumerollo Formation 
01 

upper loiro Formation 

(husul hem/h Formation) 

Fluviol - lacustrine 

Siltstone, h gv, 5017& 

Fpir low 

0. lm1/5ml 
Vety low 

low 

[Morgan, 1990 rerords 1. pvtipinosus ond f. os)mmehius to 905m with hequent P. nokrts~; P. notensk exfertds to 1048mj 

Unoxidised residue only. 
Polynoflora dominated by fern spores; mostly Cyutfiidifes; Osmunducidites tonspituous Rtiordiospom and 6. 
speck&/is notoble. lytopod and bryophyte spores scarce and restricted in diversity. Conifer pollen 
conspicuous but mostly unidentifiable. Algal forms conspicuous porticulorly in < 2qU fraction); mostly small 
leiospheres; M. evmii notoble 

Crayfish Sub Group(lower Laira Shale) 1138.0111 
There is un indicufion of APUI ussocin’iuns being preserved in Bus Swmp #‘I, Gordon RI, Mocumhoro #I I und Dighy #l which 
suggests /ho! lhere is u hbhrs W&I /he lrpper Cmyfish Sub Gmup (loiuo fonndbn) p&ups in d&ion fo the Penob und Robe 
Tmqh mgkmul tmconfonnily between the Eumemlb Fommtkw und Cmyrish Sub Gmq lhir wntnds with /he Penob lroqh wha 
/he upr Cmyfish sediun is fruncukd wiih /he progressive bss of fhe AN2 I2 und APU I I section towords tie trough morgtis 0s i 
Kuh~ook ip Sow@ to Robinson ondpossHy HeuMeM to Tukh to Muchem. 
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Sample 
Sample Number 

Depth 
Preparation Number 

swc40 
~6592 

1146.6m 
3761.81ft 
Pl9370 

Palynostrotigrophic Unit 

Age 
Index Spies 

APJ62 - APK3 
tentotively APK12 - APK21 

extremely tentatively APKl22 

Osmundoridites - Retitrietes Polynofloro 

[C. eqdis~ 

Inferred tithostrotigrophic Unit 

(Log hfqreted Unil) 

basal laira Formation 
or 

upper Pretty Hill Formation 

(lob fofn~ution) 

Inferred Depositional 
Environment 

fithology 

Fluviol 

Ckystone, Ltr~n b/k, 

Polynomorph Remarks 

Presemrtion Yield Diversity 
(Orgunk pi/j 

Poor Modem te low Palynofloro restricted and dominated by fern spores; mostly Cyuthiditez and 0smuducidi~e~. lytopods 
scarce; mostly K. douglusii. Bryophytes very scarce. Conifer pollen tonspicuous but few forms identifiable; 

hill diilno lmL/SmL 
High 

?inoperturote pollen notable. Very few algal forms. 

swc 
1174.5m 

swc 
1289.5m 

APKl22 - APK21 
?APKl22 

lop M. ecansii 

APK122 - APK21 
?APK122 

[D. speciosusJ 

basol Loire Formation 
or 

upper Pretty Hill Formation 

basal laira Formation 
or 

upper Pretty Hill Formation 

Not examined in this study; assemblage data from Morgan, 1990 

Not examined in this study; assemblage data from Morgan, 1990 

Sample Gap 
Pretty Hill Formation 1425m 

swc 
1523.6m 

basal loira Formation 
or 

upper Pretty Hill Formation 

Not examined in this study; assemblage data from Morgan, 1990 
M. emmii recorded lower in cuttings. 

SWC28 
~6593 

1573.0m 
5160.7611 
P19371 

APK122 - APK21 
?APKl22 

[Bose M. ewnsi{ 

APKl22 - APK3 
possibly APK122 

C~thidires- ReWriieles Polynofoder 

IO. speciosus, c. qw7lis] 

bosol loiro Formotion 
or 

upper Pretty Hill Formation 

(frelfy Hi// formation) 

Fluviol 

Silrsfane, It gq, few cur6 
bm 

Poor 

Lin* diflms 

low Very low Polynofloro mostly thin corroded sottote pollen ond ?inoperturote pollen; mostly unidentifiable and difficult 
from the abundance of cuticle remnants. Fern spores conspicuous; mostly Cyufhidites. tytopod spores 
notable but restricted in diversity; 0 speciosus notable. Bryophyte spores extremely scarce. Very few algal flzJ:y 
forms 
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T 

Sample 
Sample Number 

Depth 
Preparation Number 

Polynostrotigrophic Unit 

Age 
lndexSpe&~ 

Inferred Lithostrotigrophic Unit 

(log interpreted Unil) 

Inferred Deposit ionol 
Environment 

Polynomorph 

Yield 
[Orgunk YieM) --i 

Remarks 

DiversQ Preservation 

?Fluviol 

Siltstone, h  Jr/, 

Very poor  

tm%d slained 

Extremely 
low 

O.Sml/sml 
Modemte 

SWC26 
~6602 

1607.6m 
5274.28ft  
P19372 

API3 - APK4 
possibly APK122 

Extremely Unoxidised residue only 
low Very low organic yield recovered. Polynofloro extremely sparse and  restricted in,diversity; only the more 

robust forms identifioble. 

basal loiro Formation 
or 

upper  Pretty Hill Formation 

basal lairo Formotion 
or 

upper  Pretty Hill Formation 

(Pretty Hill fumatiort) 

Fluviol Very poor  

thin, tarolted 
doimd 

Very low 

0.17m1/5ml 
Vey low 

SWC24 
~6603 

1674.6m 
5494.09ft  
P19373 

APK122 - APK2 
probobly APK122 

Cy&if3fes Polynofaties 

[O. spciosus, R “tirruwufrensis”j 

Very low Unoxidised residue only 
low organic yield with corroded cuticle ond  wood fibres conspicuous in the coarse fraction. Sparse restricted 
polynofloro dominated by thin f ragmented spore remnonts; few forms identifiable; Cyatfiidites ond  
Osmunducirf i ires conspicuous..  

Sample Gap 
Sawpit Sandstone 1754m 

Sawpit #l “basal shale unit” 1797m 

swc20 
~6604 

1801.6m 
5910.76ft  
P19374 

APJ62 - APK2 
probably APKl 

tentatively APK122 

basal lairo Formation 
or 

upper  Pretty Hill Formation 

Fluvial I P oor Very low low Unoxidised residue only. 
low organic yields with coarse fraction being mostly palynomorph remnonts. Polynofloro restricted in 
diversity. Fern spores dominant; almost entirely Cyuthidifes m inor. lytopod spores scone ond very 
restricted in diversity. Bryophyte spores olmost entirely obsent.  Conifer pollen sub dominant; mostly 
unidentif iable fragments; Akporites notable. Very few retognisable olgol forms 

[Morgon, 1990 records D. ~petkrs to 1946m] 

lhrnsloillcd 0.38m1/5ml 
lOW 

@Mites Polynofocies 

(Pretty Hi// formotion) 
[C. efjrkdis, ?Cicotrimispofites “hrgefi) 
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Sample 
Sample Number 

Depth 
Preporotion Number 

swc 
1946.1m 

Palynostrotigrophic Unit 
Age 

index Species 

Inferred tithostrotigraphic Unit 

(log interpreted Unri) 

APKI 22 - APK21 
?APKl22 

[O. spechsus, C. hughesi{ 

basal laira Formation 
or 

upper Pretty Hill Formation 

(Pretty Hi// fufmutiou) 

Inferred Depositionol 
Environment 

fitholosy 

Palynomorph Remarks 

1 Preservolion l~o,~;ftiH 1 Diversity 1 

Not examined in this study; assemblage data from Morgan, 1990 
Only cuttings examined below 1950m 

McEachern Sandstone 2126.0m 
I 

Casterton Formation 2343m 

TD 2380m 

-r , 



-paleu!w!la AlaJ!yua aq IOU ue3 ,,elleJawn-j 
leseq,, aql woJ4 pue) uo!ie!3osse l&ydv- zzydv paqs!JaAodw! ue s! I! ]eyl 

JQ!l!q!ssod a41 ‘oslw ‘l# Who Pue 1 l# o’oqwe3oW ‘(wcXz1 &%lMS) l# uoPJo9 
u! uo!]3as lualeynba aqi UOJ~ suo!le!3osse aql uodn paseq qanw se s! zlz)ldv 

01 luauiufi!sse ayelual AlawaJixa at.41 *pauo!lsanb s! w,36 le actuaJJn330 
syq66q~UO~ y qi 4! Appwed zz iydv ~0 1 lzxdw uql law z lzxdv 

u! aldwes s!qi fiu!pnly ~04 UO!Ie3!4!lSn! a(]]!( AJaA s! aJaq1 ‘Snyl ‘gr# o]u! 
UMOP a6ueJ ue3 exe1 asaql 1et.l) paiou aq plnoqs I! Inq zz LydV ueql suo!le!3osse 

z]dV 40 leaidA aJow sdeqJad s! snpldy ‘y pue {y&y&~ ;3 40 aauals!sJad ayl 

I 

‘L&I uoplog 40 suo!~e!~osse Sa@‘~/y&?A~ l&]d\l- zZ)ld\l aqr 40 aNlsa66ns sdeqJad 
aq Aew pue sa)ygepunwsg pue sa#y]eAJ 40 suo!lJodoJd q6i1.4 spJo3aJ ue6Jow 

wo~g - ggg le s[iu!lln:, u! )uasaJd ,~lSU~l66~ll)UOMOJn~lJ~J~ ‘j 

*sBu!llnD wo~4 uo!]aas aqi u! (wgsg) JaMol papJo3aJ exopeled ‘3 

SqJewaM 

(elep Ja6Jna) yqt/leA 3 asea uo!lewJo j eJ!eJ Jaddnii 

ZlZndWiiii 
LZndViii 

ZndV-ZZlndV 

urz68 (aleqs gel Jaddnii) dnolg qns qsgAe~3 

(elep ue6Jow) +yqye~ 3 asea 
ysuajou *d aseg 

(elep Ja6Jna 9 ue6JoW) w zgg $isua.!66eqellJuoM y aseg 
snsoy/d$med ‘d aseg 

uo!lewJo j elleJawn3 i 

uo!yewJo j elleJawn3 

ZZ>ldVi 
LoldV-ZZndV 

lZ&ndw . 
Cndv 

tug3 (,,elleJaum-j leseq,,) auolspues alaiulapu!ly\ 

+yqyeA ‘3 do1 uo!lewJo j ellelawn] 
lZ&ndw 99l 
&>ldW 3MS 

eXOpeJed ‘3 aseg uo!lewJo j ejleJawn3 !3idV 
I 
I @vu/ 607) w 

asualajau urnlea 
yyderlbyel)souAled 

AydeAhgel~soyyl 
pallay 

wn 
s!ydelfi!)el)souAled 

86.1.OE EZ+l W!Jdl 
86110112 

& 401 afled 

(&6fj~ ‘Aaljv !c&jl ‘lafbng !~66l Wfi~oyy ur0.g elep uo!ynqyp sa!gads) 

L# dlueMs sna 

El6 
OC3MS 

988 
3MS 

198 
3MS 

OOE 
3MS 

(sallaw) @aa 
adAl aidueg 

aldwes 



APG Consultants 
Palynostratigraphic Data 

Bus Swamp #l 
(Species distribution data from Morgan, 1993; Burger, 1993; Alley, 1993) 

Page 20f 3 
27107198 

[print: 14:17 30.7.99 

Sample 
Sample Type 

Depth (Metred 

957m 

Palynostratigraphic 
Unit 

AIF 

APK122 - APK2 
???APK211 

Inferred 
Lithostratigraphy 

(Lug lnterp) 

lower Laira Formation 

Palynostratigraphic 
Datum Reference 

? Base f. wonfllaggii& (Alley data) 

Remarks 

Alley’s record of E wont/q@& at 957m is significantly below that of Burger or 
Morgan (862m). His deeper records of F. wonfkq,$e& at 1’515.83m and 1790m 
are given as doubtful (“1”) occurrences on the range charts but seem more positive 
assignments in the supporting text. These deeper occurrence seems a little at odds 
with the other studies for this well and the palynomorph distribution data for the 
surrounding wells. 

Pretty Hill Formation 1250m, 
.L 

swc 
1105m 

APK122 - APK21 
. ?APK122 

basal Laira Formation 
or 

Pretty Hill Formation 

Sawpit Sandstone 1427m 

Core 2 
1510m 

APK12 - APK2 
?APK122 

basal Laira Formation 
or 

Pretty Hill Formation 

Base & Top M. evansi Only record of M. eva&in this well section 

swc APK12 - APK2 
1516 ?APKl22 

basal Laira Formation 
or 

Pretty Hill Formation 

Cluestioned F. wunfhaggiek recorded at 1516 and 1790m given on Alley’s range 
chart. 
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Sample 
Sample Type 

Depth IMelresl 

Palynostratigraphic 
Unit 

AlIe 

inferred Palynostratigraphic 
Lithostratigraphy Datum Reference 

(fug lnferp) 

Sawpit #l “basal shale unit” 1552m 

Remarks 

Core 3 APK122 - APK21 
1785 ?APK122 

basal Laira Formation Base 0. speciosus Core and SWC samples palynofloras below 1750m very restricted 
or Base 0. speciusus 1730m Morgan’s data 

Pretty Hill Formation 

,df 

Casterton Formation s/ 1789.5m 

swc 
1790 

APK121 - APK21 
?APK121 

basal Pretty Hill Formation 
or 

upper Casterton Formation 

Base C. hughest? 
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Sample 
Sample number 

Depth 
Preparation Num. 

Palynostratigraphic Unit 

Palynofacies 

Ilndex hml 

Inferred lithostratigraphic Unit Inferred Palynomorph 
Deposition Environment 

(1 og Interpreted Unit) 
Remarks 

(f ithulogy) Preservation Yield Diversity 
(Org. Yie/frl 

Core 4 
~6563 
3601ft 

1097.58m 
P19349 

APK321 - APK32 
lower APK321 

Pilosisporites - Cyathidites Palynofacies 

(P. notensis, P. ingramii, P. “neograndZ, 
P. parvispinosus, M. evansil; C. hughesii, 

F. won thaggiensis 

lower Eumeralla Formation Fluvial - lacustrine Fair High High Palynoflora moderately diverse dominated vascular cryptogams. Fern spores 
prominent; mostly Cyathidites minor and Osmundacidites; &losisporites 

Silts tone, gm gry O.l7mL/5ml notable. Lycopod spores notable but moderately diverse; mostly Retitrtietes. 
Sands tone, med gmd Very low Bryophyte spores notable; mostly Aequitriradites. Saccate pollen and 

(Eumerah’a Formation) inaperturate pollen notable but mostly unidentifiable remnants; 
Microcachryidites notable. Algal spores notable; mostly leiospheres (in fine 
fraction); M. evansi scarce. 

t 

Sample Gap ’ 
Windermere Sandstone (“basal Eumeralla”) 1160~ 

Crayfish (? upper Laira Formation) 1218m 

[Record of I? nofensis at about 1350m Ifrom cuttings ?Evans 19661 

The absence of palynoiogical samples over the Eumeralla - laira transition precludes the 

Pretty Hill Formation 1352m 

recognition of the APK22 - APK31 “basal Eumerab’a” interval and the tentative APK212 upper 
Laira section thought to present in Gordon, D@by and Mocamboro I1 1. The presence of P. 
notensis in cuttings at 135Om may support the presence of the APK22. APK31 section but, on 
the basis of the present correlation, its occurrence at this levelis cons%fered to be 
contamination. 

Core 8 
~6564 
4508ft 

1374.04m 
P19350 

APK12 - APK31 
possibly APK122 - APK21 
very tentatively APK122 

Osmundaciifites Palynofacies 

(15 hughese M. evansri’ 

bosol loiro Formation 
or 

upper Pretty Hill Sandstone 

Pretty Hi/ Fom7otion) 

Fluvial - lacustrine 

Siltstone, gm gry 

Fair 

Srhad 

Low 

0.16mUsm 
Very low 

Low Unoxidised residue only. 
Palynoflora dominated by bisaccate pollen remnants. Spores prominent; 
mostly fern spores (mostly Osmundacitites; and Cyathitites minor). Algal 
spores notable; mostly hlicrofasta evansri: 

This association has some of the characteristics of the APK21 associations la common 
occurrence of M. evansii andprominence of fern spores) of Gordon, Mocamboro and O&by but 
lacks the bvoplivre component. 

Core 8 
~6565 
4509f1 

1374.34m 
P19351 

APK122 - APK31 
tentatively APK122 

Cyathidites Palynofacies 

(C. hughesi 0. speciosus, M. evansii, 
C. equalis] 

basal Ma Formation 
or 

upper Pretty Hill Sandstone 

(Preffy Hill Fommtion) 

Fluvial - lacustrine Fair - poor Very high Low Specialised palynoflora restricted in diversity. Fern spores dominant; mostly 
Cyathititesminor; Osmundacidites wellmanli’conspicuous; other spore taxa 

thin but entire and 0.63mU5mL 
not corroded; represented as only a minor component. Bisaccate pollen conspicuous; 

Mudstone, dk brwn g/y prWo$it~nal Moderate 
0kJistlion 

mostly Alisporites; very few Podocarp forms represented. Cheirolepidiacean 
pollen notable. Few aquatic spores; mostly leiospheres (in fine fraction); 
isolated Microfasta evanst7 
A Cyathiditespalynoka is unusualin APKI but this association lacks the Ruffordiaspora spp o 
Bryophrte diversity of the APK31 -APK22 Cyathidites dominatedpalynoftoras. 
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Sample 
Sample number 

Depth 
Preparation Num. 

Pelynostratigraphic Unit 

Palynofacies 

Ilndex Tsxel 

Inferred Lithostratigraphic Unit Inferred Palynomorph 
Deposition Environment 

(log fnterpmted UnitJ 
Remarks 

Uitho/ogyj Preservation Yield Diversity 
(Org. YieldI 

Core 8 
~6566 
4510ft 

1374.65m 
P19352 

APK122 - APK31 
tentatively APK122 

Osmundaciites Palynolacies 

IO, speciosus, M. evanshl 

basal laira Formation 
01 

upper Pretty Hill Sandstone 

(Pretty Ml Fomwtion) 

Fluvial Fair 

Mudstone, dk btwn gry Thh 

High 

0.67tnU5mL 
Moderate 

Low Specialised palynoflora restricted in diversity. Fern spore dominant; mostly 
Osmundacidites wellman& Cyathidites conspicuous; Retitrtietes scarce but 
moderately diverse; other spores taxa very scarce. Bisaccate pollen 
conspicuous; mostly Aksporites; very few Podocarp forms. Aquatic forms 
scarce; few Leiospheres in fine fraction. 

Core 12 
~6567 
561 lft 

1710.23m 
P19353 

APKl - APK31 
tentatively APK122 

Conifer Palynofacies 

[C. equals, M. evansii, hf. ffotidaal 

basal laira Formation 
01 

upper Pretty Hill Sandstone 

(Pretty Ml Formotion) 

Fluvial - Lacustrine 

SiitStOne, dk 9yv 
/ 

Poor Low 

0.12mU5mL 
Very low 

Low Palynoflora dominated by saccate pollen remnants; Alisporites conspicuous. 
Spores scarce and restricted in diversity; Osmundacidites conspicuous. Algal 
forms notable; small thick walled leiospheres and Microfasta evansinotable. 

Core 12 
~6568 
561411 

1711.15m 
P19354 

APK122 - APK21 
possibly APK122 

Conifer Palynofacies 

[C. equah, M. fiorida, 0. speciosus, 
C. hughesi 

basal laira Formation 
01 

upper Pretty Hill Sandstone 

(Pretty Hill Formotion) 

Fluvial 

SiitStOne, dk gty 

Fair - poor Moderate Moderate Palynoflora dominated by bisaccate pollen; mostly Alisporites. lnaperturate 
pollen (including Callialaspurites) conspicuous. Fern spores prominent; mostly 

0.1 lmL/5mL Osmundacidites. Lycopod spores scarce but moderately diverse; mostly 
Very low t?etitri/etes. Algal forms scarce. 

Sample Gap 
Sawpit Sandstone 1476m 

Sawpit #l “basal shale unit” 

Core 
1819.lm 

APKl - APK21 
?APK122 

0. speciosus 

basal laira Formation 
01 

upper Pretty Hill Sandstone 

("&fsu/s/w/es unS", Prey Hi! 
Fomwtion) 

Not examined in this study; assemblage data form Morgan, 1988 
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Palynostratigraphic Unit 

Palynofacies 

llndex TM1 

Inferred Lithostratigraphic Unit Inferred Palynomorph 
Deposition Environment 

(log Interpreted Unit) 
(lithologyl Preservation Yield Diversity 

(Org. Yieldl 

Sample 
Sample number 

Depth 
Preparation Num. 

Remarks 

Sample Gap 
I I I 

Low bosol Loire Formation 
or 

upper Pretty Hill Sandstone 

Low - 
moderate 

Palynoflora dominated by bisaccate pollen remnants; mostly Ahpurifes. 
Spores sparse and restricted in diversity; mostly Cyafhidites 

Core 14 
s6569 
6398f t 

1950.1 lm 
P19355 

APK121 - APK21 
tentatively APK12 

Fluvial Poor 

si/tS tone, dk gry thin corrold 

Conifer Palynofacies 0.15mU5ml 
Very low (“bostd shu/fs unit”, Pretty Hill 

FomlotiofJl 
, 

(C. equals, M. flortda, C. hughesbl 

McEachern Sandstone 2072111 i 
- 

n 

Indeterminate 

WcEachem Sandstone Mbr, Pretty 
Hill Formation) 

bosol toiro Formotion 
or 

Pretty Hill Formotion 

L 

Almost nil 

0.08mU5ml 
Extremely low 

Almost nil Indeterminate Poor 

. 

unoxidised residue only. 
Organic residue mostly opaque humic palynodebris. Few cuticle and saccate 
pollen remnants. Isolated spores; isolated spinose acritarch. The few 
identifiable palynomorphs may represent extremely minor contamination. 

Core 15 
~6577 

6765ft8in 
2062.18m 
P19356 

Indeterminate 

Sands tone, s8ty gry, 
carb lam 

Fluvial 

Mudstone, dk fry 

Poor 

ttrinod. mna 
fragmented & 

corroded 

Very low 

O.OlmU5ml 
Extremely low 

Low Unoxidised residue only. 
Sparse palynoflora dominated by fern spores; mostly Osmundacidites; 
Lycopod spores (mostly RetitnYetes notable. Saccate pollen conspicuous; 
mostly fragmented remnants. Few leiospheres in fine fraction. 

Morgan, 1988 records C. llugllesiat 2063.2m 

This is one of the few reliable dates from within the McEachern Sandstone in this region; it 
demonstrates that the APK122 intervalextends to about the same distance above the Castertor 
Formation as in Sawpit #l. This suggests that the McEachern Sandstone is equivalent to the 
mid subunit of the “Basal Shale a of Sawpit (the thin lower subunit of the “Basal Shale’ 
urobably is included in the upper Casterton of this region. 

APK122 - APK2 
probably APK122 

Core 15 
~6586 

6767ft6ins 
2062.73m 
P19357 

Osmundacidites - Retitn’letes Palynofacies 

(0. speciosus, C. equals, III. florida] 
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Sample 
Sample number 

Depth 
Preparation Num. 

Pelynostretigrephic Unit 

Pelynofecies 

lhdex Texel 

Inferred Lithostretigrephic Unit Inferred 
Deposition Environment 

Palynomorph 

(1 og In tetpreted Unit) Remarks 
(Lithologyl Preservation Yield Diversity 

(Org. f+le/rtI 

Sample Gap 
Casterton Formation 2225m 

Core 18 
~6587 
7368ft 

2245.77m 
P19358 

APJ6 - APK2 
tentatively APKl 1 

Casterton Pelynolacies 

I C. equalkl 

Casterton Formation 

(CasteHon Formation) 

Fluvial - lacustrine Extremely High Very low Oxidised organic residue mostly diffuse corroded cuticle, saccate pollen and 
poor inaperturate pollen (and or possible leiospheres) fragments; very few 

Sbtone, dkgry 0.36mU5mL 
difluso, corrodsd low 

identifiable. Spore remnants extremely scarce. 
slkned 

# 
,’ 

Core 18 
~6588 
7388ft 

225 1.86m 
P19359 

APJ62 - APK2 
tentatively APKl 1 

Casterton Palynofecies 

I C. equalisl 

Casterton Formation 

(Casterlon Formation) 

Fluvial - lacustrine Extremely High Very low Oxidised residue dominated by diffuse corroded cuticle and inaperturate 
poor pollen fragments; saccate pollen remnants notable. Spores very scarce and 

Mudstone, btwn blk, 0.23mU5mL restricted; mostly Cyathidites. 
few leef rem dilh. corrodrd Very low 

stained 

Core 18 
s6589 
7392f1 

2253..08m 
P19360 

APJ62 - APK2 
possibly APKl 1 

Casterton Pelynofecies 

(7C. quasfiugbeshl 

Casterton Formation 

(Casterton formation) 

Fluvial - Lacustrine Extremely High Very low Oxidised residue dominated by diffuse corroded cuticle and I or inaperturate 
poor pollen fragments; very few identifiable. Spores very scarce and restricted; 

sits tone, dk grey; few O.ZlmL/5mL 
Very low 

mostly Cyathidites. 
leaf rem. diffuss, corroded 

stthed 

Core 18?? 
~6570 

7743ft6ins 
2360.22 
P19361 

Mesozoic Indeterminate 

(Casterton formation) 

Indeterminate -- 

Siftstone, sandy, dk 
hwn g/yI 

Almost nil Almost nil Organic residue mostly opaque palynodebris. Few palynomorph remnants; 
almost none identifiable. 

0.22mU5mL 
Very low 
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Inferred tithostrotigrophic Unit 

(log interpreted Unifj 

Polynostrotigraphic Unit 
Polynofocies 

Inferred Depositionol 
Environment 

Index Species lithology 

Polynomorph 

i 

Remarks 

Diversity 

Sample 
Sample Number 

Depth 
Preparation Number 

Preservolion Yield 
Orgunic yie@ 

Eumerollo Formotion 

(hnemlb fonrll7tion) 

Fluviol 

Sandstone, t. trained; 8 

Clays tone, slightly 

rorbonoceous. 

APK32 1 

Pirosisporites - CyoMifes Polynofocies 

[f! nofensis, P. pmispinosus, C. wrddis, f. 
us ynmefricus 

f. wonhggiensis b&s, 1. hugbesir] 

Foir High 

Nremefy low) 

Moderote land plont spores ond pollen dominont. Bisotcote ond trisoccote pollen remnants prominent; 
inoperturote pollen notoble. Fern spores prominent; mostly Cyuthidites; Pilosisporites notoble and 
diverse. lycopod spores conspicuous; mostly Retitriletes. Bryophyte spores notoble ond moderotely 
diverge; mostly Cooksani/es and furuminisp~~is. Algal forms scarce. 

SWC 60 
~6298 

1035.0m 
P19271 

Eumerollo Formotion 

(hem/b fofn~7fion) 

Flwiol locustrine 

/” 
Siltstone, mid grey, 
carbonaceous flecks 

Fair 

Ihin; ufw adiied] 

Moderote 

Fxfrernety low] 

APK32 
possibly APK321 

Phisporiks - CyoMties Polynofocies 

[P. nofensis, P. pvispinosus, 0. specEosus 1 

low land plant spores ond pollen dominont. Bisoctote pollen remnants prominent; inoperturate pollen 
notable. Fern spores prominent but restricted in diversity; mostly Cyuthidites. lycopod spores 
conspicuous; mostly Retitiletes. Leiospheres ond S. reticulohls notoble 

swc 59 
~6297 

1063.0m 
P19270 

Eumerolla Formotion 

(hnedb fonmfion) 

Fluvial - swamp 

Siltstone, brownish block; 
rorbonoceous laminutions. 

High APK122 - APK3 
tentatively APK3 

Conifer Polynofocies 

[C. hugbesl7, 0. speticsus ] 

Poor 
. 

p4l. tcmded. 
hapM4 

low Polynoflora dominated by soccate pollen, ?inaperturote pollen and cuticle remnants (mostly 
unidentifiable); cheirolepidiaceon pollen prominent. Spores prominent but restricted in diversity; 
Cyurhidites minor, Retitriletes and Neomistickiu conspicuous. Almost no bryophyte spores present. 
Algal forms scarce. 

[The prominence of Cheiro/ep&axm pollen, tie scorcify of Ruffordiosporo end fhe obrente of Pilosisporites end 
Forominisporis ore unvsunlh /Ite EurneroI4~; lfre esso&ion is indtiquisho6/e from ttie A/W22 ussembbges of he mid 
h$isb Su6 Group] 

SWC.58 
~6296 

1105.0m 
P19269 

lower Eumerallo Formotion 

(hnedb fonmfion) 

Porolic logoonol 

iltstone, mid dork olive grey, 
rorbonoteous flecks 

Fair Moderate 

%renteiy bwj 

High Polynofloro dominoted by land plont spores; diverse fern ossociotion; Cydhidites dominont (mostly C. 
minor but with C. punttatus conspicuous); Osmunducidites and bfhxdiuspom prominent; 
Pilosispurites notable. Bryophyte spores notoble and relatively diverse; Aequitrirodites and Cooksmites 
- Vemosisporites conspicuous; huminisparir group ond sphognoceous forms scarce. Lycopod spores 
sporse but moderately diverse. Conifer pollen prominent; M. unt’u~ctirus conspicuous Algal forms 
notoble; mostly Sigmopollis and leiospheres; isolated M. ewnsiiond spinose ocritorch. 

APK32 1 

Pilosisporifes - Cyofhiditcr Polynofoties 

[P. nofensis, P. ingmni, f! porvispiffosus, 
C. wrbtdis, C. hugbesi, 

Gy6etosperifes ‘burgeri’ M. ewnsid 

swc 57 
~6295 

1118.0m 
P19268 
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Somple 
Sample Number 

Depth 
Preporotion Number 

Palynostrotigrophic Unit 
Polynofacies 

Index Species 

Inferred lithostrotigraphic Unit 

(log inferprefed Unitj 

Inferred Depositionol 
Environment 

lithology 

Polynomorph Remarks 

Presefvolion Yield Diversity 
(Urgmk fieb) 

Windermere Sandstone (“basal Eumeralla Formation”) 1124m 

swc 55 
1184.0m 

~6294 
P19239 

APK122 - APK31 
possibly APK22 - APK31 

tentotively APK22 

Ru#ort&j7oro - Cydhdiks Polynofocies 

[D. speriosus, Cf$hdosporks &r6efbides, M. ewisij 

basal Eumerollo Formation 
or 

uppermost loiro Formotion 

(Iumeru/b Fonrtdbn) 

Flwiol 

Cloystone, mid grey, silty 

,# 

Fair - poor Moderote low Restricted (?speciolised) fern spore dominoted polynofloro; mostly Cyuthidifes minor; Osmundocidites 
prominent; Rdfodiusporu notoble. Bryophyte spores notoble; mostly Aequitirudiites. Frogmented 

Wvbwl soccote pollen, inoperturote pollen ond corroded cuticle sheets conspicuous. Few leiospheres ond 5. 
reticulutvs 

swc 54 
121LOm 

~6293 
Pl Pi40 

APKl22 - APK31 
possibly APK22 - APK3 1 

tentotively APK22 

R&A7sporo - Cydhidiles Polynofoties 

(0. speciosus, C. hughesi( 

basal Eumerollo Formation 
or 

uppermost loiro Formotion 

(hem/b fonndon) 

Fluviol - lacustrine Foir to fresh Moderote low Restricted (?speciolised) fern spore dominated palynofloro; mostly Cyatiidites minor; Osmunducidites 
conspicuous; Rvffordiospom notoble. Soccote ond inoperturote pollen scarce. Few oquotic forms; S. 

Silktone, dark grey - black, lwd reticulutus ond leiospheres notable 
orgilloceous in port. 

Sample Gap 
Crayfish Sub Group (upper Laira Formation) 1212m 

/here is on indication of APKZf ossociofions being pawed in Bus Swump fl, Gordon 8, Mocarnboro fl I and Digby #l 
which suggests shot fhere is a ftiolus din /he wr Cru$is/t 5~6 Group Orxiu forrWion1 perhapr h addition to the 
rq@m/ unco~fok’y 6etwen de EmerA fomwtron and Ckyfish Sub Group. /his tonfmsts #I tie fenob froqh up 
Cmyrisn section where he up Cmyfish sedion is lmncotd wifh Ihe pmgreshe loss of Ihe APK2 I2 orxf AM2 I I se&n 
fwurds fhe fmugh nmrgins us in Kolnook lp &wp~? to Robi~on mf p&y ffedhfd lo kdkh to h&hem. 
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Somple 
Sample Number 

Depth 
Pteporolion Number 

swc 53 
1275.0 
~6292 

P19241 

SWC 52 
1369.0m 
~6291 
P19242 

swc 51 
1413.0m 
~6290 

P19243 

~~ 
Palynostratigrophic Unit 

Palynofacies 

bdex Species 

Inferred Lithostratigrophic Unit 

(log infeprefd Unil) 

APK122 - APK31 
tentatively APKl22 - APK21 

very tentatively APK212 

05nwKbcidites Polynofoties 

10. speciosu5, c. bugflesli, ht. fbrido, 
? f. refkubfus, C. sfyfows, ht. ewnsifj 

upper lairo Formation 

Inferred Depositionol 
Environment 

Lithology 

Paralic coastal plain 

Claystone, mid It grey; v. fine 
sandstone in port 

APK122 - APK22 
very tentatively APK122 

Osmunductiifes Polynofocies 

[D. 5pecmsus, c. hugbesii, F. dIllyi 
M. ewnsbl 

APK12 - APK2 
very tentatively APK122 

lytopod Polynofoties 

[I?. ousfdien5i5, C. eqdis, C. hughesh] 

Sample Gap 
Pretty Hill Formation 1328m 

basal Loira Formation 
or 

upper Pretty Hill Formation 

(Preffy ffiff Fomtionl 

basal Laira Formation 
or 

upper Pretty Hill Formation 

Poralic coastal plain 

Mudstone, mid grey, 
arenoteous 

Flwiol 

Mudstone, dark grey, 
afenoceous in port. 

T 

Presefvalion 

Fair Moderate 

Palynomorph Remarks 

Yield 
(Drganic yiekj 

IVw bwl 

. Fair Moderate 

[hfremefy bw 

-T- 

Very poor Very low 

rtfod ffmOdd [ Fxfremefy low] 

Moderate Palynoflora dominated by land plant spores Fragmented soctate pollen prominent; mostly bisactate 
but trisaccate pollen notable. Cheirolepidiocean pollen notable. Fern spores.subdominont but 
somewhat restricted in diversity; Osmundocidites prominent; Cyofhidifes conspituous; Ru#ordiasporu 
present but scarce. Bryophytes scarce but moderately diverse (they become very scorte and restricted 
below this level). Small leiospheres conspicuous in the -2Opm fraction; M. ewnsiitonspituous; few 
S. reticula/us and Micrhystridium present. 

/iis ossoMion rouM be repsenfofiw of any port of the lower hero/b or hyfish Sub Group; he no/d/e omrence of 
M. evonsii and the persbtente of some of /he hyojhyle form my fowur AK2 I perhops suppoded by he some~ 
equiwto/spetimen of 1. reticulotus (the AK212 tiex toxonl. fie ossoctin is reministenf of Ihe APKZI of Mocomhro 
I I md Digby. 

?Intro - Croyfish hiatus 

Moderate Polynoflora dominated by spores; mostly Osmurtdacidites; Cyothidites prominent; C. equolis and L. 
vemrcatus notable; Sottate pollen remnants subdominant. Few leiospheres; few M. ewnsii; isoloted 
S. reticulutus and Micrhysfridium present. 

Low Sparse palynofloro of mostly spore remnants with only the more robust forms identifiable: CydhidQes, 
Cemfosptifes equds, lepfolepidifes mu/urond Retitn’etes tonspicuous. Fragmented sotrote pollen 
remnants conspicuous. 
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Sample Polynostratigraphic Unit Inferred Lithostratigrophic Unit Inferred Depositional Palynomorph Remarks 
Sample Number 

Oepth 
Pleporotion Number 

Polynofacies 

Index Sptxies 

(log inferprekfl Unij 
Environment 

Lithology 
Presetvution Yield DiversitY 

(Ofgmic ylekj 

swc 50 
1428.0m 

~6289 
P19244 

swc 49 
1482.5m 

~6288 
P19245 

APJ2 - APK2 

Cyofhi&es Polynofories 

[I. w/rudusj 

APK122 - APK2 
very tentatively APK122 

lytopod Polynofocies 

[o. speciosus, C. q&s, L. beffordii 
Concovissin?isp~es Ijporsus”l 

basal Lairo Formation 
or 

upper Pretty Hill Formation 

(Prelfy Hill Formtin) 

basal lairo Formation 
or 

upper Pretty Hill Formation 

fheffy Hill Fornwfion~ 

Fluviol - lotustrine Very poor Very low Very low Sparse polynoflora of mostly unidentifiable soccote pollen, cuticle and spore remnants: Cyurfiidites, 
Lep/olepidites venvcc7tvs and Retitiletes conspicuous. Small leiospheres natable 

Claystone, dork grey thin, tamdd [ Exfrenre~ low] 

Flwial Poor Moderate Moderate Restricted polynoflora of mostly spores; cyOfhidi/es and Retitriletes conspicuous; 1. belfordii, 6. 
spectubilis, Klukisporites, leptolepidites and Neomistickiu notable, Soccate pollen prominent; mostly 

Claystone, mid dork grey, twdd [ Menrely low] unidentifiable remnants. Very few aquatic forms. 
orenoceous in art 

B 
/ 

SWC 48 
151 O.Om 

~6207 
P19246 

APKl22 - APK2 
very tentatively APK122 

lytopod Polynofoties 

[D. speciosus, C. hughsii, At. ewnsi 

bosol lairo Formation 
01 

upper Pretty Hill Formation 

(Preffy Hill Fomwlion) 

Fluvial - lacusttine 

Mudstone, mid brown grey, 
groding to v. fine sot&one in 

Pod 

Poor Moderate 

IVw lowI 

Moderate Polynofloro dominated by land plant spores; mostly Retitiletes and Osmunducidites; Cyuthidires; 
lepto/epidi\es conspicuous. Bisoccote pollen prominent. leiospheres and M. ewnsii notable 

swc 47 
1536.0m 

~6223 
P19247 

APK122 - APK2 
tentatively APK122 

Os~u~M&s Polynofoties 

[O. speciosus, C. hugbe5l C. equds. 
Convenucosispifes. d C. exquisifus 63 I] 

basal loira Formation 
Of 

upper Pretty Hill Formation 

(Preffy HillFormtin) 

Fluviol 

(laystone, dark grey 

Fair Moderate 

bwl 

low Palynofloro dominated by land plant spore and pollen remnants. Fern spores subdominant but 
restricted in diversity; mostly Osmunducidites spp with Cyufhidites minor, C. equolis ond 1. vemutvs 
notable. lycopod spores notable but relatively diverse; mostly Retitilefes spp . Bryophytes very 
scarce. Almost no aquatic forms noted. Cuticle sheets prominent in oxidised residue. 
[Absence of f. wonfioggiensis not reliable in view of low Bquphyte ossoriotion] 

SWC 46 
1549.0m 
~6222 

P19248 

Not examined Siftstone, mid dork grey Very low organic recovery 
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Sample 
Sample Number 

Depth 
Preparation Number 

swc 44 
1593.25m 

~6221 
P19249 

swc 43 
1614.0m 

~6220 
P19250 

Between 
1614m & 1761m 

swc 40 
1761 .Om 
~6219 

P19251 

Polynostratigrophic Unit 
Polynofocies 

Index Species 

Inferred lithostrotigrophic Unit 

(log interpreted hit) 

Inferred Depositional 
Environment 

Lithology 

Sawpit Sandstone 1550m 

APKl - APK2 
tentatively APKl 

Conifer Polynofocies 

[C. hughesi, C. sly/osus] I 

APJ6 - APK2 lower lair0 Formation 
tentatively APK12 or 

?Osmun&idi/e~ - Retitiefes Polynofocies 

[C. qdis, M. evonsri, C. “hemispheriws~ 

lower lair0 Formation 
or 

pretty Hill Formation 

(Smvpif Sandstone Mbr, Prey Hill fommtionl 

Pretty Hill Formation 

(Sawpit Sandstone Mbr, Pre/ty Hill femmtion) 

APK122 - APK2 
possibly APKl22 

Osmndorhhs - Retitiefes Polynofocies 

[D. /i/m cloisonne, D. spxiosus, C. hughesii, 
R. ludbrookine, M. evensid 

Palynomorph 
I 
Remarks 

Prerefvotion 
1 (*,JfeN 1 Dive’sily 1 

Fluvial Poor Modem te low Palynofloro dominated by inoperturote pollen and soccote pollen. Fern spores conspicuous; mostly 
taloded fqlmnled Cyuthidites and Osmundaridites. lycopod spores notable; mostly Retihilefes and KeLryphalosporu. 

Laminite, dark grey siltstone 8 ml  Bryophytes scarce. Almost no aquatic forms noted. 
v. fine off white sondstone, 

Fl; 01 

Siltstone, It - mid grey brown; 
v. fine sondstone in port 

Poor 

‘” cmoded 

low - 
Moderate 

IVery W  

Moderate Polynofloro mostly unidentifiable saccote pollen, inaperturate pollen and cuticle remnonk. Spores 
restricted in diversity; Osmundocidites prominent; Cyufiidites and Retitriletes conspicuous. Few 
leiospheres; isolated M. evonsii 

Sample Gap 

Sandy section; addition01 somples from this section unlikely to yield definitive polynomorph 
associations. 

Sawpit #l “basal shale unit” 1736m 

lower lairo Formation 
or 

Pretty Hill Formotion 

(“basal Me unit”, Pfe#y thll Fornm#on~ 

Porolic coastal plain Poor low low Polynofloro mostly unidentifioble spore, satcate pollen and cuticle remnants. Spores prominent but 
restricted in diversity; Usmuducidiites and Retitriletes tonspiruous. Algol forms storte; isolated M . 

Siltstone, mid - mid dark grey ‘hinconoded IVer, hwl ewnsii and Micrhyshthm. 
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lemarks Sample 
Somple Number 

Depth 
PreporoGon Number 

Inferred Deposition01 
Environment 

Polynomorph Polynostrotigrophic Unit 
Palynofacies 

Index Species 

Inferred lithostrotigrophic Unit 

(log interpreted Unil) Diversity 

parse restricted palynoflora of mostly unidentifiable fragmented soctote pollen and ruticle remnants. 
pore fragments subdominant; Cyuffiidifes and Retihilefes ronspicuous. Algal forms notable; mostly 
iiospheres. 

lower loira Formation 
or 

Pretty Hill Formation 

Very low 

low 

swc 39 
1768.0m 
~6218 

P19252 

APJ2 - APK3 
very tentatively APKl 

lytopod Polynofuties 

f%asalshokunif”, Prefty Hill fomdion~ 
(L venudus, 1 

Not examined cry low organic recovery (Prep Hil San&one,J SWC 38 
1810.0m 

~6217 
P19253 

Mudstone, mid greenish grey, 
sot&one in port; calcite veins 

/) 

Parolic logoonal Very poor low 

Siltstone, mid - dork grey. [Exlremer) low] 

APKl - APK2 
possibly APKl2 

olynofloro mostly unidentifioble saccote pollen and cuticle remnants; inoperturote pollen notoble. 
pores fragments subdominant but restricted in diversity; Usmunducidiites conspicuous. leiospheres 
otoble, few Micrhyshidium. 

lower laira Formation 
or 

Pretty Hill Formation 

SWC 36 
1882.0m 

~6216 
P19254 Osmundordifes Polynofocies 

[C, eqtxh, C. hghesh] 

londy section; odditionol somples from this section unlikely to yield definitive polynomorph 
ssociotions. Sample Gap 

McEachern Sandstone 1900m 
Caster-ton Formation 2118m 

Very low olynofloro of mostly corroded and fragmented inoperturote pollen remnonts (often diff itult to 
istinguish from the abundant very fragmented and corroded cuticle remnants): very few forms tould 
e identifies; few retognisoble soccote pollen.. Spores scarce and very restricted in diversity. Few 
quatic algal spores; almost entirely leiospheres. 

APKl 
very tentatively APKl 1 

(oslerlon Polynofoties 

Casterton Formation Flwial 

(Costerton Fomfion) Siltstone, dark grey 

Very poor Moderate 

diffuw, co~oded t 
h!Jmellld IVw hwl 

[C. ‘qmsitughesii’, ?R. hdhousei 1 

SWC27 
2126.0m 

~6211 
P19255 
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T 1 Inferred lithostratigraphic Unit 

(log hferpfeted hi/) 

inferred Depositional 
Environment 

litholooy 

Polynomorph 

Yield 
(Orjonk yi?kJ --i 

Remarks 

Dive@ 

Polynostratigraphic Unit 
Palynofacies 

Index Species 

APJ62 - APKZ 
very tentatively APKl 1 

(oslerlon oquolir polynofocies 

[C. eqlds] 

APJ62 - APKZ 
very tentatively APKl 1 

Coslerfon Polynofocies 

[C. eqdis] 

APJ6? - APKZ 
very tentatively APKl 1 

Casterton Polynofories 

[C. eqvolis] 

APJ6 - APKZ 
very tentotively APKl 1 

Coslerion polynofocies 

APJ62 - APK2 
very tentatively APKl1 

Coslerton Polynofocier 

(C. equolis] 

Sample 
Sample Number 

Depth 
Preporotion Number 

SWC 26 
2128.6m 

~6210 
PI 9256 

SWC 25 
216O.Om 

~6209 
P19257 

swc 20 
2205.0m 

~6208 
P19258 

swc 19 
2215.Om 

~6191 
P19259 

SWC 18 
2235.0m 

~6190 
P19260 

Presemrtion 

Casterton Formation lacustrine 

(Cosferton fondion) &tone, mid dark grey browr 

Pollen: 
very poor 

ditlvrs, tamdd 6 

High Very low Polynoflora of mostly strongly corroded inoperturate pollen fragments (moshy difficult to distinguish 
from the abundont very fragmented ond corroded cuticle remnants); very few forms could be 
identifies. Few recognisoble saccate pollen. Aquatic algal spores subdominant to co dominant; olmost 
entirely thin and moderately thick walled leiospheres. Spores very scarce and extremely restricted in 
diversity. 

Acritarths: 
fair - fresh. 

Costerton Formation Extremely 
poor 

diilm, mlaJed 6 
hood@j 

Moderate Fluvial 

Siltstone, mid grey brown; v. 
fine sondsfon~il(bort 

Lacustrine 

Siltstone, light mid brownish 
grey; off white so&tone 

lominolions 

Very low Polynofloro mostly strongly corroded thin ?inoperturote pollen, ?soccote pollen and cuticle frogments; 
few forms could br recognised. Spores extremely scarce and restricted in diversity. Isolated algol 
spores present. 

Pollen: 
extrm. poor 
dilfuw, ramdad I 

Moderote Casterton Formation 

(Costedon fonmiion) 

Very low Polynoflora mostly strongly corroded thin inaperturate pollen remnants together with cuticle 
fragments; very few forms could br identifies; few recognisable soccate pollen. Spores very scarce 
ond restricted in diversity. Algal spores conspicuous; mostly thin walled and small leiospheres. IMudemtel 

Algae; fair 

Fluvial 

Siltstone, mid brown; fine 
sandstone in port. 

Extremely 
poor 

diffuse, tar&d 6 

Moderate 

[Modem/e] 

Casterton Formation 

(Cosferton fomhn) 

Extremely Polynoflora mostly strongly corroded thin ?inoperturate pollen remnants and cuticle frogments; very 
low few forms could br identifies; few recognisable soccate pollen. Spores extremely scarce and restricted 

in diversity. Few algal spores (mostly leiospheres) present. 

Costerton Formation 

(Costeffon f ormdion) 

Fluvial 

Siltstone, dotk blown blotk, 
cloystone in port 

Very poor 
!iflvw, tom%d d 

High 

[Moderote] 

law Polynoflora dominated by corroded inoperturate pollen remnants and cuticle fragments; few 
recognisable saccate pollen. Spores sparse and restricted in diversity; Osmunducidites and 
Ceratosporites equalis notoble; Contignisporites cooksoniue represented by several specimens. Algal 
spores very rare; mostly leiospheres. ’ 
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1 1 Sample 
Sample Number 

Depth 
Pleporotion Number 

Inferred lithostrotigrophic Unit 

(log interpreted Unit) 

Inferred Depositional 
Environment 

lithology 

Palynomorph Polynostratigraphic Unit 
Palynofacies 

Mex Species 

APJ62 - APK2 
very tentatively APKl1 

Casterton Polynofoties 

[C. eqdis, C. j/e6uh7~] 

APKl 
tentatively APKl 1 

Retires Pofynofocies 

[C. equds, R. puhockensis] 

_ APKl 
tentatively APKl 1 

Casterton Polynofotier 

[I!. oustmlienrrj, C. equdis] 

APJ62 - APKl 
tentatively APKl 1 

Casterton Polynofoties 

[C. eqdis] 

Presefve tion Yield 
(Orjmk yield 

Very low I Polynoflora dominated by thin corroded inaperturate pollen remnants and tuticle fragments; few 
recognisable soccote pollen; pollen and cuticle remnants often difficult to distinguish. Spores very 
sparse and restricted in diversity; Osmunducidites ond Cyuthidites notable. Algal spores extremely 
rare; mostly leiospheres. 

SWC 17 
2270.0m 

s6f 89 
P19261 

Casterton Formation Fluviol 

(cosh?rtofl fomJril7n) Siltstone, dark brown block, 
tlorlone in port 

Very poor 
dilhne, mm&d 6 

IqmwllKl 
[ Modemte] 

Costerton Formation 

(Costerton fomm/ion) 

Fluviol 

Siftstone, mid dork brown 

/# 

SWC 16 
2295.5m 

s6188 
P19262 

Very poor 

:alahd lmgmed 

low 

I~4 

Very low Sparse palynofloro of mostly unidentifiable remnants. land plant spores dominant; lycopods (mostly 
Reritriletes and Kekgqhlosporu) prominent and moderately diverse. Few recognisable inaperturate 
or saccote pollen. Few possible algal spores. 

SWC 15 
2325.0m 

~6187 
Pi 9263 

Casterton Formation 

(Costerton fomdion) 

Fluviol 

Siltstone, mid dark brown, 
corbonoceour 

Very poor 
dilfusa, stained 

talcded I 
fmpJlded 

. 

Moderate 

[ ModemAe] 

Very low Palynoflora dominated by thin strongly corroded ?inaperturate pollen remnants and cuticle fragments; 
few retognisable saccote pollen; pollen and cuticle remnants often difficult to distinguish. Spores very 
sparse and restricted in diversity; Retihiletes ond Kekryphdosporu notable. Algal spores extremely 
rare; mostly leiospheres. 

SWC 14 
2337.5m 

s6186 
P19264 

Costerton Formation 

(Cm ferton f omdio~) 

lacustrine 

Siltstone mid dark brown, 
torbonoceous 

Ext poor 
difluse, sbhed 

talcdai d 
Imqmsnlcd 

Very high 

[ Ver, hijh] 

Extremely Palynoflora consists almost entirely of thin strongly corroded inoperturate pollen, thin ?leiospheres and 
low cuticle tissue fragments; few forms could be identified. Some humic staining but less thon the section 

2295 - 2325m. land plant spores extremely scarce. 
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Sample 
Sample Number 

Depth 
Preporotion Number 

Palynostratigrophic Unit 
Palynofocies 

hdex Spxks 

Inferred lithostratigraphic Unit 

(log hterprekd Uuitj 

Inferred Depositional 
Environment 

lithology 

Palynomarph Remarks 

Preservation Yield Diversity 

(~rsonic YieM) 

swc 12 
2350.0m 

~6185 
P19265 

APJ6 - APKl 
tentatively APKl 1 

Berriosian - Tithonian 

1 ?R. pufheckensis, ?I?. w/herooensisJ 
[tosterton oil shale oquotic polynofoties] 

Casterton Formation 

(cusferh?n fommfion) 

lacustrine Pollen: fair - Very high Very low Polynofloro dominated by somewhat corroded but mostly entire inaperturote pollen; bisoctote pollen 
poor notoble. Cuticle tissue highly corroded, diffuse and finely divided; less humic staining than at 2295 - 

Silktone, dork brownish grey, Spores: very lt%‘AighJ 2337.5m. lond plant spores extremely scarce and restricted in diversity. Algal spores prominent; 
torbonoteous poor mostly thin walled and small leiospheres including Gru~~odiscus minutia. 

Algoe; fair - [Pofynofforo seem similar to the sedion from 2105m - 2270m but Inoperturote pollen better preserved; spore association 

fresh differs in that C. equ&obsent but doubt that it is significantly older. Very few forms hee of the gronulor-fibrous matrix in 
unoxidized +2wm fraction] 

swc 11 
2356.25m 

~6184 
P19266 

APJ62 - APKl 
very tentatively APKl 1 

Berriasian - Tithonion - Kimmeridgion 

[C. eqdis] 
[Costerton Cool polynofocies] 

Casterton Formation 

(Costefton fondon) 

Peat Bob 
1, 

coal, block sub vitreous 

Poor Moderate low Fern spores dominate but restricted in diversity; mostly Osmunducidites; KlukiJporites notable. 
lnaperturote pollen remnonk conspicuous. Few bisaccate pollen. lycapod spores scarce; 

Ivery Aisnl Oicfyotosporites notoble. Isolated algal spores. 
, 

(Polynomorphs thin with humic staining; cfossembloge obove. Few polynomorphs free of humit matrix in + 20pm 
unoxidized froction] 

Basement 2364m 
TD 2503m 
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Sample 
Sample Number 

Deplh 
Preparation Number 

Palynostratigrophic Unit 

Palynofoties 
Index Spies 

Inferred Lithostrotigrophic Unit 

(log Mprefed Onif) 

Inferred Depositional Polynomorph Remarks 
Environment 

Presefvalion Yield 
lithdogy 

Diversity 
(Orgwnk yie@ 

Core 
1061m 

FHC37 
s6616 

1318.8m 
P19391 

FHC37 
s6617 

1319.lm 
P19392 

APKZ 
?APKZ 12 

Bose l refitubkrs 

APKl21 - APK21 
tentatively APKl2 

?Osmen&7&es - ReMetes Polynofocies 

[C. bugbesi, c. qh7/is, F. dofYyl~ 

APKl21 - APK21 
possibly APK122 

Osdfdifes - Refifdefes Polynofoties 

[ ?O. speriosus, C. bugbesi( C. etpotis, 
C. berbefioties,,) 

upper loiro Shale Not exomined in this study; ossembloge dota form Morgan, 1991 

Sample Gap 
Prelty Hill Formation 1091 m The thinness of the AfKZ/Z serfion fin rebhbn /o Ke/neok) end ITS proxkrtity to the APK 122 /‘rev Hill fomwtion (pomiubti tie r(lM~em 

McEachern Sandstone 1165m 
Sondsfone~ suggesfs fbof fbere is o bus wifbin the hyfisb Sub Group ocrotmfing for the bwer loim So/e (APKZ I I and AF’K I22 port) and 
upper Pre!ty /ii! Fom7Mn. 

basal loira Formation Fluvial Very poor low LOW Restricted polynofloro of mostly corroded unidentifiable remnants. Fern spores prominent; mostly Osmunducirfi/es. 
or i Saccate pollen remnants conspicuous. 

upper Pretty Hill Formation Mstone, md g/y; sandy 0.25ml/Sml 
low 

IMclechem k&one Mbr, Pref?l /fill fomwfionl 

basal lairo Formation Fluviol Poor low low Restricted polynofforo of mostly corroded unidentifiable remnonts. Fern spores prominent; mostly Osmunducidites. 
. 

or Soccate pollen remnonts conspicuous. 
upper Pretty Hill Formation 0. I6m1/5ml 

Very bw 

(McFnclrem Sonds\one Mbr, Prew Hi// fommtiod 

Basement 1374m 
Total Depth 1432m 

- 
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Sample Polynostrotigrophic Unit Inferred lithostrotigraphic Unit Inferred Depositional Polynomorph Remarks 
Sample Number 

Depth 
Preporation Number 

SWC 48 
449.2m 
P18659 

Polynofacies 

index Species 

APK4 - APK5 
probobly APK4 

Pilosisprites - Cyottidiks Polynofarier 

IC. shhtvs, C. bugbesi( P. puvispinosus, P. nolensis 
0. spedosus, f. usymmetius] 

(log hhpreted Unitj 

mid Eumerollo Formation 

fmid Fume&J fomwtionl 

Environment 

Fluvial, coastal plain. 
lagoonal. 

Presefvotion Yield Diversity 
(Orgonk yiera) 

Fair High High A rich polynofloro with a dominance of ferns (Cyuthidites, RuVordiaspom and Osmunducidifes 
prominent); liverworts notable and diverse (Foruminirporis ond Aequitiradifes); conifers prominent 
(mostly Podotarps). Algol forms conspicuous and moderately diverse (leiosphkes and Sigrrtopoks 
notable). 

[The CO occunen(e C. hug/Giond C. stifus is not regarded OS being typical of the Otwoy Basin bti OCUJIS in the fromongo 
Basin] 

swc 47 
735.6m 
P18660 

APK3 - APK4 
probo bly APK4 

Mord@om - Cyofhid#es Polynofaries 

[I! nofensis, f. ‘mitroborubhf, C. hughesii, C. stifvs, 
C. berbefioides] 

Sample Gap 

mid Eumerolla Formation 

frnh-l hemh fonndion~ 

*f , 
Fluvial; coastal plain. Poor LOW Modelo te Palynoflora dominated by ferns (mostly Cyofhidifes; Rdfodiusporu notable Pilosisparites scarce and 

restricted diversity); lycopods prominent (Retitiletes conspicuous, Dicfyotosporites notoble ond diverse;). 
Conifers sparse. Few algae (mostly Sigmopollis and leiospheres). 

dd. mm IMII 

[There is a slight possibility that C. s/C&s is tontominotion OS its preservation is o little better (hesher) than most of the other 
polynofloro elements; however, this toxon does toke up stain differently to other spore toxo]. 

Sample Gap 

swc 43 
1096.8m 
P18661 

APK31 - APK321 
probably upper APK321 

Pi/osi5por#i?s - Conifer Polynofocies 

lower Eumerallo Formation 

flower lumeru//o Fommtion~ 

Fluvial; coastol plain. Pool low Modem te Polynofloro dominated by satcote and inoperturote (Conifer) pollen remnants; Corollinu notable. Spores 
prominent; mostly ferns (Cyothidites and Osmuduciditees); Pilosisporites scarce and restricted in diversity. 
Ruffordiusporu present. lycopods and bryophves subordinate but relotively diverse. Few leiospheres; Erl. 

colmded, soma kin 
ewnsii notable. 

[f. osymmetritus, F. wonhggkn5is ‘hmi5” P. 
no tensis, 

?P. pvispinosq C. wriobilis, M. Ewnsi{ 

Sample Gap 
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Sample 
Sample Number 

Depth 
Preparation Number 

Palynostratigraphic Unit 
PalYnafacies 

Index Species 

Inferred lithastratigraphic Unit 

(log intefpekd hiI) 

Inferred Depositional 
Environment 

Palynomorph Remarks 

Preservation Yield Diversity 
(Orgonk yield 

SWC 42 
1220.Bm 
PlB662 

APK22 - APK321 
tentatively APK31 

Osmukidites - Refifrietes Palynafaties 

IC. tvddis, P. nofensis, ?P. “fohmdus”, 1. retiukffus, 
ht. ewnsh] 

basal Eumeralla Formation 

(Eumemlla Fommtion) 

Flvvial; coastal plain. Very poor 

fmdd, m thin 
hlm@J 

law law Palynoffora restricted in diversity. Fern dominated (mostly Osmondocidites) palynoflora. Rtio~tIiuspora 
and Pilosispoti/eJ present but scarce. lycopods and Bryophytes scarce but moderately diverse. Conifer 
pollen scarce; mostly inaperturate pollen. Algae notable; mostly sigmopo//is and leiospheres together 
with an isolated small spinose acritarch and M. emii. 

[There are a couple of Pi/osisporites specimens; given that they seem xalce in the overlying sedion in Digby ond there is no other 
evidence of tantamination they ate considered endemic] 

Windermere Sandstone (“basal Eumeralio”) 13J4m 

swc41 
131B.lm 
PlB663 

APK212 - APK321 
probably APK22 - APK31 

tentatively APK31 

Osmunkrks - ReMeIes Palynofoties 

Il relic&us, f. wonlhoggimsis, ht. ewnsri,] 

basal Eumeralla Formation 

ftuso/ Iumemllo fomwhbn) 

Flwial; coastal plain. Poor Moderate law Fern dominated (mostly Osmunducidites) palynoflora; Ruffwdiausporo present but scarce. lycopods 
scarce but moderately diverse. Bryophyte spores sparse. Conifer pollen scarce; mostly inaperturate pollen. 
Few algae; mostly sigmopok and leiospheres together with an isolated spinose acritarch and few M. 
e wmii. 

l’hhis ~sociotions is sinh to hot of SW3 /275m h Gordon #I assigned lo APP21. Ifs pkxement in Digby in/o API22 
rekts i!s pastin ubove a Cyothidites dominoted po~offom. Simrbr broody, resolved API2 I - AfK3 I ~sociotions from 

Morum6aro 61 I hove been $xed h/a AM22 6ecouse of fhi psi/ion re& to ffre deeps! P. notensis. 

swc39 
1364.4m 
Pi 0664 

APK2 - APK3 
tentatively APK22 

?Ruffordk7spom - Cyofhidies Polynofories 

IC. hughesi, D. speriosus, R. oushuliensis, R. ludbrookioe 
F. won/huggiensis] 

basal Eumeralla Formation 
or 

uppermost laira Formation 

(ho/ Eumemlb Formation) 

Flwial, overbank Fair High law Palynofloro dominated by a single fern species (Cyuthidifes minor); Osmunducidites conspicuous; 
RuffbrdioJporu present but scarce; few other fern spores represented. lycopods notable and diverse. Few 
Bryophytes, conifers or aquatic forms. 

(lhe association is reminiscent of the Mfordiospom - Cyo!M’es Palynofacies of Gordon and Mocomboro # 11 but the proportion 
of Ruffo&xpom perhaps is a liflle law perhops being overwhelmed by I@Mes] 

Crayfish Sub Group (?upper Laira Formation) 1398m 

Ihere is an &&ion of APK21 associa/bns being preserved in Bus Stwmp /I, Gordon RI, Mocombom f 11 and Digby fl 
whkh suggesls fhof /here is o hiohrs wi\hin de upper (myfish Sub Group (toim fomwfion) p-hups h c&/ion to tie regional 
unronfomwly befween /he brnemlkr form&on and Cmyfish Sub Group. This ronhusts wt?h rhe f’en~lo Imugh vprwr Im$sh 
section where /he upper h$ish sertion is hnrohd wih /he pmgressive loss of rfre AFUIP od AM2 I I set/ion fo~rds Ille 
Trough margins us h Ku/nook $ Sowpi! lo Robinson undpossrM) HeathfieM to l&h 10 Mtluchem. 
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Sample 
Sample Number 

Depth 
Preparotian Number 

swc 37 
1445.2m 
P18665 

Palynostratigraphic Unit 
Palynafacies 

index Species 

APKl22 - APK2 
possibly APK21 

Osmundotidites - ReWetes Palynafaties 

[C. hughes& D. flows. C. s/yfosus, M. evonsid 

Inferred lithostratigraphic Unit 

(log intepreled Unit) 

laira Formation 

floim Fonnofion) 

Inferred Depositional 
Environment 

Fluvial; coastal plain. 

Palynomorph Remarks 

Presermtian Yield Dive&Y 
(Urgank yiekj 

Very poor law law A sparse fern dominated (mostly Osmunducidites and Cydhidi~es) palynoflora. lycopods stor(e but 
moderately diverse. Bryophyte spores sparse. Conifer pollen scarce. Few algae; mostly Sigmopollir and 
leiospheres together with on isoloted spinose acritorch ond M. ewmii. Some (ontamination evident. 

SWC 36 
1457.5m 
P18666 

APK2 
probably APK2 1 

Osmundodites - Retihlefes Palynofacies 

IF. wonlhoggiensis, 0. spxiosus, D. fifosus, M. fforido, 
M. ewnsri] 

laira Formation 

tluim Fomwlion) 

Fluvial; coastal plain. 

I 3’ 

fair 
(hlbmhed] 

High Moderate A balanced palynoflora with a dominance and diversity of rryptogams, prominent gymnosperm pollen 
and a subordinate but relatively diverse fresh to brackish water algal association. Spores dominated by 
ferns (Cyuthidites and Osmuducidiie~); lycopods Retitriletes, Kehyphulospu and Dicvotosporites) 
prominent and diverse; liverworts notable but relatively diverse. Gymnosperms dominated by Podocarps 
with Cheirolepidiacean forms notable. Algal association dominated by leiospheres with Microfa~to ewmii 
notable. 

swc 30 
1506.2m 
P18667 

APKl22 - APK2 
tentatively APK21 

Conifer Palynafaties 

[D. sptxklsus] 

laira Formation 

floim Fomwfion~ 

Fluvial; coostal plain. Fair - poor Very low low A sparse but relatively diverse polynoflora. Soccate and inoperturate pollen remnants dominant. Spores 
prominent and moderately diverse; Ferns (Quthidi/e~) lycopods (Retitrile/eJ) and liverworts 
(Aeguihidi~es, hm~orife~) notable. A very sparse leiasphere - olgal association. 

SWC 29 
1536.4m 
P18668 

APK21 
probably APK2 1 

very tentatively APK212 
Osmuf&cidiles Palynofaties 

IF. wonfhoggiensis, D. speciosus, U. filosus, M. h’orido, 
M. ewnsii 

laira Formotion 

(laim Fommtion) 

Flwial, coastal plain. Fair Moderate Moderate Diverse spore dominated assemblage. Umuducidites dominate; CyuMifes ond bisactate pollen 
prominent; lycopod spores (Retitrietes, Kekrvpho/osporu and Dictyutosporites) prominent and diverse. 
Bryophytes notable; mostly Aeguihidi~e~. Sparse leiosphere - algal assoriation; M. ewnsii present. 

??? Intro Crayfish Hiatus???? lhe fiinness of the APL2 I se&n fin rebion 10 Xuhwok ond possHy Heofifiekll and h poxin@ to /he AfK I22 PreQ //iI 
Fonnufion fptiulorl) /he McEothem Sot-&one) ond Cosferton Fonnohbn suggesb that lfiere is o h&s within the Cqfbh 
Sub Group orcounting for the lower Loim Shale fAPK2I I and APK122 porf) and upper Prep If13 Fomwfion 
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Sample 
Sample Number 

Depth 
Preporotion Number 

swc 27 
1591m 
P18669 

Polynostrotigrophic Unit 
Polynofocies 

Index Species 

APKl21 - APK21 
very tentotively APK12 

Osmvndatidites - Refihdefes Polynofoties 

[C. equdis, C. hughesrif 

Inferred lithostrotigrophic Unit 

(Log htepfehxl f.hij 

basal lairo Formation 
or 

upper Pretty Hill Formation 

erl fonndion~ 

Inferred Depositional 
Environment 

Fluviol, overbank. 

Polynomorph Remarks 

Presemrlion Yield Diversify 
(Ofgomi yiekJ 

Fair - poor low Very low 
torbonised 

Spore dominoted polynofloro including o prominence of relative few toxo; Cyotfiidites, Osmunducidites, 
Bryophytes very storte; Neoraistickju coalit Cerutuspui\e~ eguulir and Retifriletes no&us common. 

Bryophyte spores become very scarce from this level and down to TD. Bisaccote pollen prominent but very 
restricted in diversity; mostly Alisporites lowoodensis. lsoloted leiospheres present. Some tontominotion 
noted 

Sample Gap 
Pretty Hill Formation 1598m 
McEachern Sandstone 1701 m 

SWC 24 
1837.0m 
P18670 

APJ62 - APK3 
tentatively APKl 

IC. equdis] 

Indeterminate Peat Bog or Dystrophic 
Swamp. 

Foil Almost nil Almost nil An extremely scant polynofloro comprising mud borne tontominotion. 

Casterton Formation 1960m 

swc 22 
1903.2m 
P18671 

APJ62 - APK4 
tentatively APKl 

“Casterton” logoonal polynofocies 

Casterton Formation 

Kastetton fonrmtion) 

Coastal lagoon or 
locustrine. 

Very poor LOW Very low Sparse polynofloro of mostly poorly preserved ?leiosphere and inoperturote pollen remnants. Few 
recognisoble spores; Osmundudi~es, Cyuthidites ond Cemtospotites quo/is notable. Common diffuse 
tissue (?olgol or inoperturote pollen remnants). 

IC. efpo/is, R. wnfherooensis, M. antortlitus] 
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Somple 
Sample Number 

Depth 
Preparation Number 

swc 4 
2028.2m 
P18677 

swc 3 
2048.2m 
P18678 

Polynostrotigrophic Unit 
Polyrofories 

Mex S~ios 

Indeterminate 

Contominotion 

(C. eqtds, ht. 0ntortlEtusj 

APJ62 - APKl 1 
tentotively APKl 1 

Casterton Polynofoties 

IC. en&s. R. wftrerooensisl 

Inferred Lithostrotigrophic Unit 

(log idepreted Unit) 

Inferred Deposition01 
Environment 

lndeterminote 

(Costerton fonnahbn) 

lndeterminote 

Casterton Formotion 

Knsterton formofian) 

Fluviol - locustrine. 

/’ 

Fair lo 
Elremely pea 

Very low 

Polynomorph Remarks 

Yield 
(Orpnk yiekj 

Extremely low 

Extremely poor 

Diversity 

very low 

Extremely low 

Basement 2050m 
TD 2088m 

\ sparse polynofloro whith included o few rorbonised spore ond pollen remnants of similar preservation 
o the underlying ossembloge; these forms moy be endemic to the sampled horizon. The majority of the 
ralynomorphs (soctote pollen, inoperturote pollen, Angiosperm pollen, tryptogom spores and otritarths) 
urd coarse palynodebris (cuticle ond wood fibres) were fresh to moderotely thermally oltered and likely 
o hove been derived from both o mud odditive and from higher in the section. No biostrotigrophic 
elionce con be placed upon the recovered polynofloro. 

‘alynofloro strongly tarbonised with only the more robust forms identifiable. Spore remnontr dominant; 
huducidites ond Retitriletes prominent, Contignisporites notoble. Soctate and Inaperturote pollen 
emnants prominent. leiospheres notoble. 
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Somple 
Sample Number 

Depth 
Preparation Number 

Core 
9.8 - 12.Bm 

Polynostrotigrophic Unit 

Polynofocies 
index Species 

APK5 

Top C. pumdoxu 

Inferred lithostrotigrophic Unit 

(Log interpreted Unit) 

Eumerollo Formation 

Inferred Depositional Palynomorph Remarks 
Environment 

Preservolion Yield 
Lit/Io/ogy 

Diversity 
(Organic yieb) 

Not examined in this study; ossembloge doto form Morgan, 1991 

Core 
25.9m - 2B.Bm 

APK52 

Bose P. gmndis 

Eumcrollo Formotion Not examined in this study; ossembloge dota form Morgan, 1991 

Core 
?6.7m - 103.0m 

Core 
360m 

APK5 
?APKSl 

Bose c. pmdoxu 

APK4 

Bose C. sWus 

Eumerolla Formation 

Eurnerollo Formation 

Not examined in this study; ossemblage doto form Morgon, 1991 

C. parodoxu is recorded from lower in the section but is considered to be contamination. 

Not exomined in this study; ossembloge doto form Morgan, 1991 

swc 

550 
APK32 

?APK32 1 

Top f. wonfhoggiensi5 %noris” 

Eumerollo Formation Not exomined in this study; ossembloge dota farm Morgan, 1991 

Core 
705.lm - 
706.3m 

APK32 
?APK32 1 

Bose f. wonhggiensis “Amis” 

Eumerollo Formation Not exomined in this study; assemblage dato form Morgan, 1991 

Core 
777.Bm - 
77B.Om 

APK32 
APK32 1 

P. pnrvispinosus 

Eumerallo Formoiion Not examined in this study; assembloge doto form Morgan, 1991 
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Polynostrotigrophic Unit Inferred Lithostrotigrophic Unit 

Polynofocies 
hdex speries 

Polynomorph Remarks Inferred Depositiom 
Environment 

litndogy 

APK122 - APK3 
possibly APK3 

Atihdif~spm - lyrMifes Polynofocies 

[R. oushhnsis, 0. fibsus] 

APK32 1 
probably lower APK321 

Pi/osispoiles - Cyoftridites Polynofocies 

[P. notensis, P. potipinosus, P. ingmmii , 
4 ‘nevgmndis: c. KIti&, f. wonlfroggiensis, 

c. buglresi# c. slybsus] 

APK22 - APK321 
possibly lower APK321 

Pibsispiks - C@Miks Polynofoties 

[P. nokmis, P. ingmmri, P. “neogmndis”, 
c. wtibik, f. wonhoggie~~sis, C. bugbesii, 

c. sly/m, A. ems/J 

APK321 
probobly lower APK321 

Pibsisporites - Osmundotidites - Polynofocies 

[P. nofef~sis, P. jxxvispinosus, P. inflmmii, 
P. ‘heoflmndis”, C. hughesrl C. slybsusj 

Somple 
Sample Number 

Depth 
Pleoorotion Number 

Diversity 

Flwiol 

Siltstone, flm fly 

Poor 

mmdd 

Very low 

O.lm1/5ml 
hfrendy bw 

Very low lnoxidised residue only 
porse restricted polynofloro dominated by spores remnonts. Fern spores prominent; mostly Cyorhidites and 
‘vffordiospoorr~ uustmliensis. lycopod spores notable; mostly Retiti/e/es. Soccote pollen remnants subdominant; few 
ogments identifioble. 

FHCl6 
~6584 
779.0m 
P19375 

Eumerollo Formation 

(lower Fumefdu FomMionU 

lower Eumerollo Formotion 

(lower Eumerdu formotion) 

Flwiol - locustrine 

Siltstone, h 0h fly, 
monbd 

Good High High olynofloro dominated by fern spores; mostly Cyuthidifes; Osmunducidites notoble Pilosisporites tonspituous and 
iverse. Bryophyte spores notable; mostly Aequifrimdi~es , C. voriabilir ond F. wontfiuggiemis. Soctote pollen 
onspituous. Cheirolepidioceon pollen notoble. Algol forms notoble; mostly leiospheres and 5. reticuldu. 

FHC16 
~6585 

782.3m 
P19376 

FHClB 
~6594 

814.5m 
P19377 

FHCl8 
~6595 

816.8m 
P19378 

lower Eumerollo Formation 

(lower hmedu fofnwtion~ 

Flwiol 

&tone, h fly, pvrite I 

Foir High High ‘olynofloro dominoted by fern spores; mostly Cyotfridifes; Usmunducidites notable Pilosispotifes notable ond 
noderotely diverse. Bryophyte spores scarce; V. “pseudousymnehicus” ond lunuusporites notable. lytopod spores 
torte. Soccote pollen conspicuous; Alisporites notable. Cheirolepidioceon pollen notoble. Algol forms scarce. 

lower Eumerollo Formation 

(lo wef lumerullu Fonnutiod 

Flwiol Foir High 

0. lm1/5ml 
Mreme/y bw 

Moderote ‘olynofloro dominoted by fern spores; mostly Cyuthiches and Osmunducidites. pilasisptifes ond Rufforr~us~oro 
otoble. Satrote pollen scarce; Bryophyte spores scarce ond restricted in diversity. lytopod spores storte but 
loderotely diverse. Few olgal forms 
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Sample 
Sample Number 

Depth 
Preporotion Number 

Polynostrotigrophic Unit 

Polynofocies 
Index Sjkxies 

Inferred Lithostrotigrophic Unit 

(log hfepreki Uniij 

Inferred Depositionol Polynomorph Remarks 
Environment 

Preseivotion yield 
fitho/ogy 

Diversity 
(Orgenic yield) 

FHCl9 
~6596 

832.6m 
P19379 

APK31 - lower APK321 
possibly APK31 

PilosisspOres - Osmunck7cidifes Polynofocies 

[P. nofensis, P. ingmmii, P. “neoflmndis”, 
f. wonhggiensis, f, osymmetius, C buflbesii, 

c wrihiiis, c. s?l’osus] 

lower Eumerollo Formation 

(I ower lumemh Formution) 

Flwiol - locustrine 

Siltstone, h fly 

Foir High 

O.Zm1/5ml 
Very bw 

High Polynofloro dominated by fern spores; mostly Cyurhidites ond Osmunducidites. Pilosisparites and Rufordiuspom 
notoble. Bryophyte spores conspicuous ond moderately divers; fomminisporir notable.. lycopod spores scarce but 
moderotely diverse. Conifer pollen remnants tonspkuous but poorly preserved; lorge bisoctote pollen notable. Algal 
spores conspicuous; hlicrofus~u evonsii notable 

FHC19 
~6597 

B33.3m 
P19380 

APK22 - lower APK321 
probobly APK31 

Pibsispriks - Osmundotidi~es Polynofoties 

[P. no/ends, P. bflmmii , P. “neogmndis *, 
F. wdq#nsis, C. huflhesr?,] 

lower Eumerallo Formation 

(lower Eumemh Formotion) 

Flwiol 

,) 
Silts/one, It gm iy 

Foir Moderate Moderate Polynofloro dominated by fern spores; mostly Cyothidites and Osmunducidites. Pilosisporites and Ruffordiuspum 
notoble. Bryophyte spores notable; Fomminisporii wonhggiensis notable. lytopod spores scarce. Conifer pollen 

0. Im1/5ml remnants prominent but poorly preserved; large bisaccate pollen notable. Algal spores scarce; Isolated Mic~ofostu 
Mreme/y bw evonsii . 

FHC20 
~6598 

852.3m 
P19381 

FHC21 
~6599 

869.5m 
P19382 

FHC21 
s6600 

870 6rn 
P19383 

APK2 - APK321 
possibly APK3 1 

Mfofd@~~~ - Cyt~fhidiks Polynofocies 

[f. wondfogfliensis, D. speciesus, C. hughesif 

APK31 - APK321 
probably APK3 1 

Ruffordiospom - Osmvndotti~es Polynofoties 

If. wonrhogsiensis, f. osymmetius, C. hughesit 
0. speciosusj 

Indeterminate 

lower Eumeralla Formation 

(lower fumem/lu formotion) 

lower Eumeralla Formation 

(lower Eumedu Formufion~ 

Indeterminate 

Flwiol Foir Moderate low - Palynofloro dominated by fern spores; mostly Cyuthidites; Osmundaridites conspicuous; Rtiordiosporu notable. 
moderate Bryophyte spores notoble; fomminisporis wonhggiensis notable. lytopod spores starte and restricted in diversity. 

Shtone, Ir g/y, corb bm, . 0. IPm1/5ml Conifer pollen remnants conspicuous but poorly preserved; large bisatrate pollen notable. Algal spores scarce; mostly 
Ver, bw leiospheres 

note change in organic focies relotive to ovetlying section 

Flwiol - locustrine Fair Moderate High Polynofloro dominated by land plont spores; Conifer pollen subdominant. Fern spores prominent; mostly 
Osmunducidi~es and Cyurfiidites; I. vemrcatus conspituous; Ruffo&.xpom noto ble. (Pi/osispoti!es could be found 

Siltstone, h fly 0. IPm1/5ml despite an extensive scorch of odditional material). lycopod spores conspicuous; mostly Retitriletes; C. equulis and 
Vev bw 0. speciosus conspicuous. Bryophyte spores scarce. Algal spores notable; mostly S. ~eticuh’us (in unoxidised and 

> 801-r fractions) ond leiospheres (in < 20,~ fraction) 

Indeterminate - Almost nil Almost nil Unoxidised residue only; 
Extremely low organic recovery consisting mostly of fine (?fusinitir) opaque palynodebris; minor highly corroded 

Silts/one, C gm fly O.O4nd/5ml cuticle sheets; few spore remnants. 
MremeIy bw 
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Sample 
Somple Number 

Depth 
Preporotion Number 

Polynostratigraphic Unit 

Polynofocies 
Index Species 

Inferred lithostratigraphic Unit 

(log inferpfebd Unirj 

Inferred Depositionol Palynomorph Remarks 
Environment 

Preservation Yield 
fitho/ogy 

Diversity 

Prsan~ YieM) 

Core 
905.9m 

APK22 - APK31 
?APK22 

P. notensis 

basal Eumerollo Formation 
or 

uppermost loiro Formation 

Not examined in this study; assemblage doto form Morgan, 1991 

FHC22 
s6601 

906.55m 
P19384 

APK212 - APK31 
tentotively APK22 

Mfor&7spom - Cvoffiidites Polynofoties 

bosol Eumerallo Formation 
or 

uppermost laira Formation 

Flwial 

Siltstune, ih gry 

Good - High High Palynoflaro dominoted by fern spores; mostly Cyurhidites; Osmunducidites tonspituous; Rufordiuspum and 
fair ficuhicosisporites “burgeri” notable. (Neither pilosirporifes nor F. usymmehicus could be found despite on 

O.O4m1/5ml 
Etiemer) bw 

extensive search of odditianal material). lnaperturote and saccote conifer pollen subdominont. lytopod spore 
notable but somewhat restricted in diversity; C. egudis notable. Bryophyte sores notable; 

[f. wonrfroggiensis, D. spehus, R. Mhookioe, 
C. ‘bwged~, 1. retiub/us, M. ewnsi( 

(hem//u formotion) 
,’ 

/’ 
1. reticdutvs notoble. Few algal forms; isoloted M. ewnsii. 
[This ossoriotion is reminiscent of the ossociotion ot 1184m ond 121 lm in Gordon #I ond 1364m in Digby #l] 
[Morgan, 1991 records P. no/e& in Core 9D5.9m ond SWC 965m] 

FHC23 
s6610 

942.7m 
P19385 

Windermere Sandstone (“basal Eumeralia”) 910m 

APK2 - APK31 bosol Eumeralla Formation Fluviol - lacustrine 
very tentatively APK22 or 

uppermost loiro Formotion Siltstone, h fly 
Osmrmkrtities - Retitriletes Polynofoties 

[f. wonffioflfliensis, C. kughesr? M. ewnsrI 
c bLYbt&es, c. slybsus, 0. sperkms] 

(hul hem//o fofmution) 

/he sechbn between 832m and 943m is equiwkn~ to fhe APK22 - APK3 I hterwl in Gordon RI. 

Foir - High Moderote Palynofiora dominated by fern spores; mostly Cyurhidites ond Usmunducidifes; Rufftiiuspum present but relative 
good . rare. (Neither Pi/osisponles nor F. usymmehicus could be found despite on extensive search of additional material). 

O.O5m1/5ml Conifer bisaccote and trisoccote pollen subdominont. lycopod spores prominent; C. eqtdis and Retitriletes 
Mremdy bw conspicuous. Bryophyte spores scarce. Algol spores notoble; M. emnsiinotable (in unoxidised residue) 

[Morgan, 1991 records P. notensis in Core 9DS.Pm ond SWC 965m) 

FHC23 
s6611 

943.0m 
P19386 

APK122 - APK31 
very tentatively APK22 

Osmundocidifes - Rerifrileks Polynofoties 

[C. hughesi, D. speriosus, R. ludbfookioe] 

bosal Eurnerollo Formation 
or 

uppermost laira Formotion 

(6osul Eumedu formutiun) 

Fluviol - lacustrine; 
Parolic 

Siltstone, h fly 

Fair - 
good 

High Moderate Palynoflora dominoted by fern spores; mostly Osmunducidites; Cyurhidites prominent: Rufordiuspom spp present but 
scarce. (Neither Pilosispotifes nor F. usymmetricus could be found despite an extensive search of additional 

O.O7m1/5ml materiol). Conifer bisaccate and trisoccate pollen subdominant. lycopod spores prominent; C. eguulis and 
Mreme/y low Retifrilefes conspicuous. Bryophyte spores scarce. Algol spores notoble; M. ewnsii natoble; isolated spinose 

acritorch. 
(Morgan, 1991 records P. notensis in Core 905.9m ond SWC 965m] 
fie Aioromboro Core 23 essoriofions ore sr?nikr to #roI ot 5 WC53 I275m k Gordon #I assigned to APP2 I The pbremenf of he 
Moromboro ossociohbns hlo APK22 rekrS Ihe presence ol P. notensis in 5WI 965m. Ibe equiwlenf ossc&tin in Uig6y fl (WI 4 I 
1318. I) is o/so assigned to APK22; /he Oigby ossodion ot /22OJm is simrbr IfomrIy but has isobfed P. notensis and over/y o drstintlive 
Cyo thidites Po~ohcies though to restifed to APK22 - APK32 I. 



c& 
APG Consultants 
Palynostratigraphic Data 

ci i Q -. L’ \ bJ 
Mocamboro #ll ‘. Page 5 of 6 

Report 640/10 (SANTOS File 97148) 27107198 
(Print: 14:43 3017/98 

Somple 
Sample Number 

Depth 
Preparation Number 

swc 

965m 

Polynostrotigrophic Unit 

Polynofocies 
/r&x Specks 

APK22 - APK31 
?APK22 

P. nofensis 

Inferred lithostratigrophic Unit 

(log interpreted hi/) 

basal Eumerollo Formotion 
or 

uppermost lairo Formation 

Inferred Depositional Polynomorph Remarks 
Environment 

Preservation Yield 
/.ithhJy 

Diversily 

(Orsonir $4 

Not examined in this study; ossembloge doto form Morgan, 1991 

Crayfish Sub Group (upper Laira Shale equivalent) 968m 

There is on indkutin of APK2 I ossociotions being preserved in Bus hmf~ 51, Gordon #I, htocmnbom /I I and Digby #I whirh suggests 
thol here is u /~i~hrs wihin ffie upper Cm$dr Sub Group (him fomwfionl perhops h o&on to fne regrkro/ untonfomtify Mween /he 
Fumemfh fomufion and Cmyrisn Sub Group. fiis tonhush wiffr he Penoh hugh upx hyfish sedion where the yper Cm$sh section is 
hmrofed ti the pragressive hss of rfre APE’ 12 and API2 I I secfion towuds ihe Trough nwgins us h Kdnook @ Sow@ to Rohon ord 
/mibE, li??dl~~ la ruuidl to McElKtreln. 

FHC25 
~6612 

998.8m 
P19387 

API4 - APK7 
lndeterminote 

[C. tooksonbe, L. vefrudus] 

Indeterminate 

(upper luim Shule) 

?Flwiol ,!’ Very poor Extremely Extremely tow organic recovery of mostly fine opaque polynodebris. Very few polynomorphs; Contignirporites, Cy&i&es ond 
low low leiospheres notoble 

Siltstone, H gv 
O.O2m1/5ml 
Mremefy low 

FHC25 
~6613 

999.8m 
P19388 

APJ3 - APK7 
Indeterminate 

[l. vemuh] 

Indeterminate 

(upper him %7/e) 

?Fluviol Extremely Almost nil Almost nil low organic recovery of mostly fine opaque polynodebris. Almost no identifiable palynomorphs. 
poor 

Siltstone, h w; SI~II& Q.O3m1/5,1 
Extm~low 

FHC26 
s6614 

1016.7m 
P19389 

APK212 - APK22 
probably APK2 12 

Osrnur&cidifes - Re/ihleles Polynofatier 

If. wonfhoggiensis, 1. refit&us, IU. ebvnsrl, 
D.5pechl5l 

upper loira Formation Fluviol - locustrine 

(upper lain7 S/de) Siltstone, h gK sandy 

Poor low Moderate Polynofloro dominated by fern spores; mostly Osmunducidites; Cyuthidifer prominent:. Conifer soctote pollen 
subdominant. tycopod spores tonspituous; mostly Retihiletes; D. speciosus notoble. Bryophyte spores relatively 

O.O9m1/5ml scorte but moderately diverse. Algal spores notable; M. emii notoble 
Mreme~ low 

(Morgon, 1991 records F. orymmetritus in SWC 1006m; however, the polynofloro from 1016.7 in the same litho-unit (this study) is typical of th 
upper loiro APK212 associations ond does include “Venwosusporites” ‘pse&asymmetius”ond none of the APK3 assotiate$] 

FHC26 
s6615 

1021.0m 
P19390 

lndeterminote Indeferminote 

(upper luifu Shale) 

lndeterminote 

Siltstone, Y h gry 

Extremely Almost nil Almost nil tow organic recovery of mostly fine opoque polynodebris. Few cuticle remnants. Almost no identifiable polynomorphr 
poor 

0. /3ml/5ml [Morgan, 1991 records @oro/eks retiukrlvs to 1061 m] 
Ver, low 


