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Introduction

Twenty nine cuttings samples from Champion 1, located in the Otway Basin were processed and examined palynologically. In addition preparations from eighteen samples processed in the original palynology study based on sidewall cores (Morgan, 1995) were re-examined. 
	
	
	
	
	

	Champion 1 Palynology Processing Details
	

	
	
	
	
	

	S Number
	Depth (metres)
	No. of Slides
	Organic Yield
	Sieve size

	S11363
	610
	1
	Lean
	10

	S11364
	640
	1
	Lean
	10

	S11365
	670
	1
	Lean
	10

	S11366
	700
	2
	Med
	10

	S11367
	730
	1
	Lean
	10

	S11368
	760
	2
	Med
	10

	S11369
	790
	1
	Lean
	10

	S11370
	810
	1
	Lean
	10

	S11371
	840
	1
	Lean
	10

	S11372
	870
	2
	Med
	10

	S11373
	900
	2
	Rich
	10

	S11374
	930
	2
	Med
	10

	S11375
	960
	2
	Med
	10

	S11376
	990
	3
	Med
	10

	S11377
	1020
	2
	Med
	10

	S11378
	1050
	2
	Med
	10

	S11379
	1080
	2
	Med
	10

	S11380
	1110
	2
	Med
	10

	S11381
	1140
	2
	Med
	10

	S11382
	1170
	2
	Med
	10

	S11383
	1200
	2
	Med
	10

	S11384
	1220
	2
	Med
	10

	S11385
	1235
	2
	Lean
	10

	S11386
	1245
	2
	Lean
	10

	S11387
	1250
	1
	Lean
	10

	S11389
	1680
	3
	Rich
	10

	S11390
	1710
	3
	Rich
	10

	S11392
	1780
	1
	Lean
	10

	S11393
	1800
	1
	Lean
	10


A summary of the palynostratigraphic results is presented in Table 1. A Range Chart of the palynomorphs identified in this study is presented in Appendix 1.
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Sample Processing
A critical facet of palynological studies, yet often taken for granted, is processing methods. Good palynological processing is an individualistic art requiring astute skill, knowledge and hands-on involvement. 
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The initial treatment of a prevailingly mineral sample will ordinarily be with hydrofluoric acid to break down siliceous minerals.  Concentration of the palynomorphs may then be required for partial elimination of woody fragments, leaf cuticles and amorphous organic matter.

The most commonly needed additional treatment is oxidation to break up massive organic matter to release included palynomorphs or to lighten very dark palynomorphs.  This oxidation procedure must be applied as little as possible and with great caution as sporopollenin/chitin are quite oxidation-sensitive themselves.  The oxidation makes humic acids available and these must be then removed in basic solution.  Sample residues may then be sieved to remove fines and mounted utilising glycerine jelly or other mounting mediums onto glass slides in readiness for examination under the microscope.
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Figure 1: From Sharp & Wood, 2003.
Stratigraphy of the Eastern Mussel Platform.
The stratigraphic succession deposited and preserved over the Mussel Platform comprises sequences from the Early Cretaceous to present day. The stratigraphy herein will concentrate on the economically significant late Cenomanian to Campanian section. Three major sequence boundaries (informally termed K75, K77 and K85 in Santos reports) are responsible for the present day distribution of the reservoir targets across the Mussel Plateau. Stratigraphic discussion will focus on the following chronostratigraphically significant sequences:

Pre K75 : 
Eumeralla Formation

K75 – K77
Lower to mid Waarre Sandstone

K77 – K85 
Upper Waarre to Belfast Mudstone

Post K85 
Skull Creek Mudstone and younger

Relationship to the existing lithostratigraphic schemes is based when possible to nomenclature discussed in a revision of the stratigraphy of the Upper Cretaceous Sherbrook Group by Partridge (2001) and an earlier published informal subdivision of the Waarre Sandstone by Buffin (1989). Both of these earlier studies were based on the study of mostly onshore well sequences in the adjoining Port Campbell Embayment. Early Otway Basin stratigraphic frameworks (Bock & Glenie, 1965, Douglas & Ferguson, 1988, Tickell et al, 1992, Moreton et al, 1994) were characterised by markedly diachronous lithological units. Partridge (2001) through utility of improved palynological data for key onshore reference and type sections (Partridge, 1996), proposed a revision of the lithostratigraphic units to more closely represent time-rock units than in previously described schemes (Fig.1).

Biostratigraphic Framework

During the 1980’s most of the palynology undertaken in the Otway Basin was expressed either in terms of the eastern Australian Mesozoic zonation developed by the Minad/APG group (Peter Price and co-workers) or the pan-Australian HMP scheme (Helby, Morgan & Partridge, 1987).  Both of these schemes relied on classical interval zone concepts and lacked resolution in the predominantly non-marine to marginal marine Waarre Sandstone and to a certain extent the underlying Eumeralla Formation. By the mid 1990’s the Morgan group had begun to develop an event stratigraphy (Morgan& Hooker in LaBella WCR) and Partridge (2001 Fig.2) published a review and substantial up-date of the Late Cretaceous part of the HMP scheme, introducing a number of subzones based on both interval zone criteria and event features (acmes). The Partridge (2001) Waarre subdivision was based primarily on Port Campbell Embayment on-shore sequences.  We have adopted the Partridge scheme but require more precision to satisfactorily label the sands in and below the Waarre “Ca” interval (i.e. below the base of I. evexus) in the offshore Otway sequences with expanded Waarre A to Ca sections. Modifications and further subdivision of the Partridge subzones are outlined in Figure 2.  

	OTWAY BASIN ZONATION SCHEME FOR THE TURONIAN TO CONIACIAN

	Defining Events
	Spore Pollen Zones
	Microplankton Zones
	Defining Events

	
	C. vultuosus
	Upper C. striatoconus
	Top C. striatoconus

	
	
	
	

	Base C. vultuosus
	
	
	Base C. striatoconus 

	Top A. distocarinatus
	G. ancoras
	Lower C. striatoconus
	

	
	
	
	Base G. hymenophora

	
	
	
	Base  Trythyrodinium “marshalii”

	
	
	K. polypes
	Top consistent V. griphus

	
	
	
	

	
	
	
	Base V. griphus, Spinidinium sp A

	Top consistent L. musa
	L. musa
	Upper I. evexus
	

	
	
	
	

	
	
	
	Base prominent A. cruciformis

	Top consistent H. trinalis
	Upper H. trinalis
	Lower I. evexus
	

	
	
	
	

	Base A. obscurus
	
	
	Consistent I. evexus

	
	
	Heterosphaeridium acme Zone


	Top prominent Heterosphaeridium

	
	
	
	Base prominent Heterosphaeridium

	Base        

consistent P. mawsonii
	
	Upper C. edwardsii
	Base I. evexus / “waarriense”

	                  Base consistent L. musa
	Lower H. trinalis
	
	Base consistent K. polypes, Heterosphaeridium spp, prominent C. edwardsii

	
	
	Lower C. edwardsii
	

	
	
	
	

	
	
	
	Base dinoflagellates

	
	
	
	

	Base H. trinalis, V. admirabilis, L.musa, C. triplex, P. mawsonii / eunichus
	
	
	


Figure 2 
Palaeoenvironmental Analysis
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Definition of palaeoenvironments used in this study

Non-marine – No marine influence (nil or only monospecific proximal dinocyst component) - fluvial, swamp, lacustrine, coastal plain 

Marginal Marine – paralic environments with an interaction of freshwater influx and marine influence (low yield, very low diversity microplankton assemblages) – upper delta plain, coastal lagoon, estuarine.

Restricted Marine –marine environment influenced by higher salinities, freshwater influx or turbidity (moderate yield, low diversity microplankton assemblages) – estuarine, lower delta plain, inner to middle neritic environments. 

Shallow Marine – fully marine environment with minimum freshwater influence (low to moderate yields, moderate to high diversity assemblages) – inner to middle neritic environments.

Shelfal Marine - fully marine environment with minimum freshwater influence (moderate to high yields, moderate to high diversity assemblages) –middle to outer neritic environments.

Palaeoenvironmental Analyses
The analysis of the relative abundances of spore and pollen grains, dinoflagellates and acritarchs in assemblages can provide useful palaeonenvironmental data.Plots of relative abundances of palynomorph groups can be related to transgressive-regressive phases and distances from the shoreline. The most commonly measured ratio is that of the marine (dinoflagellates + acritarchs) versus terrestrial (spores + pollen) palynomorphs.


[image: image5]
Relative proportions of spores (ferns, lycopods & bryophytes), pollen (gymnosperm & angiosperm) in the terrestrial component can provide evidence of the floristic composition of the depocentre and its surrounding hinterland. 

Organic-walled cyst producing dinoflagellates can provide evidence of the surface water physio-chemical conditions in marine influenced depositional settings. Modern and Quaternary dinocyst studies indicate that the cyst-forming dinoflagellates principally thrive in relatively shallow marine environments with their highest diversities reached along shelves and continental rises (Dale, 1996). Studies on the distribution pattern of modern dinocysts have shown that apart from nutrient availability and water temperature, cyst diversity strongly depends on the relative stress (turbidity & salinity) in the ecosystem. As these stress elements are often related to shoreline proximity, the dinocyst diversity signal is a useful palaeoenvironmental indicator (Pross & Brinkhuis, 2005). 

[image: image6.jpg]SPORES & POLLEN





The proximal / distal signal is expressed by changes in the assemblage composition, assemblage diversity and cyst abundances. 
Actuopalaeontological and Quaternary studies as well as more recently dinocyst ecobiostratigraphic studies in Tertiary basins (Pross & Brinkhuis, 2005; Sluijs, et al, 2005) have refined existing and furnished new concepts of palaeoenvironmental reconstructions utilising dinocysts. Analysis of Paleogene dinocyst assemblages have been integrated with models of sea-surface productivity, temperature, salinity and stratification (Sluijis et al, 2005).

Similar ecobiostratigraphic studies of Cretaceous  dinocyst assemblages are rare. A high resolution, quantitative study of Late Cretaceous assemblages from the Western Interior Basin, USA by Harris & Tocher (2000) identified criteria for discerning salinity contrasts across the basin. There are some common elements in the Late Cretaceous assemblages in the Otway Basin.   
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	CUTTS
	610
	?C. incompositum

(Late Eocene – Early Oligocene)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Mod
	Mainly dinoflagellates. Presence of S. speciosus and absence of older and younger markers.  Miocene cavings noted.

	CUTTS
	640
	Middle Eocene to Early Oligocene (undiff.)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Low
	No marker species present.  Miocene cavings noted.

	CUTTS
	670
	?C. incompositum

(Late Eocene – Early Oligocene)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Mod
	Mainly dinoflagellates. Presence of T. pelagica and absence of older and younger markers. Miocene cavings noted.

	CUTTS
	700
	Middle Eocene to Early Oligocene (undiff.)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Low
	Mainly long ranging Middle Eocene to Early Oligocene dinoflagellates. 

	CUTTS
	730
	Middle Eocene to Early Oligocene (undiff.)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Mod
	Mainly long ranging Middle Eocene to Early Oligocene dinoflagellates. 

	CUTTS
	760
	?C. incompositum

(Late Eocene – Early Oligocene)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Mod
	Mainly long ranging Middle Eocene to Early Oligocene dinoflagellates. Presence of S. speciosus and absence of older and younger markers.

	CUTTS
	790
	Mid N. asperus – P. tuberculatus

(Late Eocene – Oligocene)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Low
	Lean. Presence o f P. rectomarginus with D. granulatus and A. qualumis.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	CUTTS
	810
	Middle Eocene to Early Oligocene (undiff.)
	Mepunga Formation to Narrawaturk Marl
	
	
	Good
	Mod
	Presence of M. diversus and increased Nothofagidites.heterus / emarcidus in the spore pollen component.


	CUTTS
	840
	Indeterminate
	
	
	
	Good
	Low
	Lean. No markers present.

	CUTTS
	870
	Indeterminate
	
	
	
	Good
	Low
	Lean. No markers present. Increased woody material from here down.

	CUTTS
	900
	?P. asperopolus

(Middle Eocene)
	Dilwyn Fm
	
	
	Good
	Mod.
	Presence P. pachypolus, P. grandis, M. diversus, P. tuberculatus and P. reticulatus. H. harrisii > Nothofagidites spp. & Malvacipollis spp

	CUTTS
	930
	Indeterminate
	
	
	
	Good
	Low
	Lean. No markers present.

	CUTTS
	960
	Upr M. diversus – P. asperopolus

(Early – Middle Eocene)
	Dilwyn Fm
	1
	Perm.
	Good
	Mod.
	Presence of frequent M. diversus, with  P. pachypolus, P. grandis, P. tuberculatus, I. notabilis, P. tuberculiformis and P. demarcartus.

	CUTTS
	990
	Upr M. diversus

(Early Eocene)
	Dilwyn Fm
	1
	Perm.
	Good
	Mod.
	Presence of frequent M. diversus, with, P. grandis, I. notabilis and P. demarcartus. Deflandrea robusta also noted.

	CUTTS
	1020
	Upr M. diversus

(Early Eocene)
	Dilwyn Fm
	1
	Perm.
	Good
	Mod.
	Presence of frequent M. diversus, with M. tenuis, C. cainozoicus and P. demarcatus.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	CUTTS
	1050
	Upr M. diversus
(Early Eocene)
	Dilwyn Fm
	
	
	Good
	Mod
	Presence of frequent M. diversus with I. notabilis and P. demarcartus. 

	CUTTS
	1080
	Upr M. diversus
(Early Eocene)
	Dilwyn Fm
	1
	Perm.
	Good
	Mod
	Presence of frequent M. diversus with P. demarcartus.

	CUTTS
	1110
	M. diversus

(Early Eocene)
	Pember Mudstone to Dilwyn Fm
	1
	Perm.
	Good
	Mod
	Presence of M. diversus with P. demarcartus.

	CUTTS
	1140
	M. diversus

(Early Eocene)
	Pember Mudstone to Dilwyn Fm
	2
	Perm.
	Good
	Mod
	Presence of frequent M. diversus with P. demarcartus and P. grandis.

	CUTTS
	1170
	M. diversus

(Early Eocene)
	Pember Mudstone to Dilwyn Fm
	
	
	Good
	Mod
	Presence of frequent M. diversus with P. demarcartus and P. grandis.

	CUTTS
	1200
	Lwr M. diversus
(Early Eocene)
	Pember Mudstone to Dilwyn Fm
	
	
	Good
	Mod.
	Presence of frequent M. diversus with I. notabilis. D. pachyceras dinoflagellate also noted.

	CUTTS
	1220
	L. balmei to M. diversus
(Palaeocene to E. Eocene)
	Pebble Point Formation to Pember Mudstone
	
	
	Good
	V. low
	Sparse, restricted assemblage with long ranging Tertiary forms including common H. harrisii and M. diversus.

	CUTTS
	1235
	M. druggii 
(Maastrichtian)
	Upper Timboon to Massacre Shale
	
	
	Good
	V. low
	Sparse, restricted assemblage. Rare dinoflagellates noted including M. conorata.

	CUTTS
	1245
	M. druggii 
(Maastrichtian)
	Upper Timboon to Massacre Shale
	
	
	Good
	Ext. low
	Extremely sparse, restricted assemblage. Rare dinoflagellates noted including M. conorata.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	CUTTS
	1250
	M. druggii
 (Maastrichtian)
	Upper Timboon to Massacre Shale
	
	
	Good
	V. low
	Sparse, restricted assemblage. Rare dinoflagellates noted including M. conorata.

	SWC 
	1255
	M. druggii, F. longus
(Maastrichtian)
	Upper Timboon to Massacre Shale
	3
	Perm.
	Good
	Mod.
	M. druggii & M. conorata prominent, G. rudata frequent, F. sabulosus & T. maastrichtiensis   present.

	SWC 
	1277
	M. druggii, F. longus

(Maastrichtian)
	Upper Timboon to Massacre Shale
	+
	Perm.
	Good
	Mod.
	M. conorata & C. bretonica present, G. rudata frequent, F. sabulosus & F. longus  present.

	SWC 
	1313
	N. senectus to F. longus 

(Campanian)
	Skull Creek Mudstone to Massacre Shale
	
	
	Good 
	Ext. low
	Extremely sparse, restricted assemblage. Rare dinoflagellates & Nummus spp noted. N. endurus & F. sabulosus present.

	SWC
	1428
	I. korojonense
(Campanian)
	Lower Timboon
	2
	Perm.
	Good 
	Low
	I. korojonense present, F. sabulosus, G. rudata & ?B. sectilis noted.

	SWC
	1460
	Lwr X. australis, Upr N. senectus
(Campanian)

	Skull Creek Mudstone to Paaratte Formation
	+
	Perm.
	Good
	Mod.
	X. australis, O. porifera & N. semireticulata present in the sparse microplankton component (1%). G. rudata, N. senectus & F. sabulosus are key spore pollen components.

	SWC
	1482
	Lwr X. australis, Upr N. senectus

(Campanian)
	Skull Creek Mudstone to Paaratte Formation
	
	
	Good
	Mod.
	X. australis (12%), O. porifera, M. pentagonum & N. tuberculata present in the microplankton component (16%). G. rudata, N. senectus & F. sabulosus are key spore pollen components.

	SWC 
	1518
	Lwr X. australis, Middle N. senectus

(Campanian)
	Skull Creek Mudstone to Paaratte Formation
	
	
	Good
	Mod.
	X. australis (7%), O. porifera, M. pentagonum & N. tuberculata present in the microplankton component (11%). G. rudata, N. senectus & F. sabulosus are key spore pollen components.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	SWC
	1527
	Lwr X. australis, Middle N. senectus

(Campanian)
	Skull Creek Mudstone to Paaratte Formation
	1
	Perm.
	Good
	Mod.
	X. australis (1%),  M. pentagonum, N. aceras & N. tuberculata present in the low microplankton component (4%).F. sabulosus is the key spore pollen component.

	SWC
	1547
	Upr N. aceras, Middle N. senectus
(Campanian)

	Skull Creek Mudstone to Paaratte Formation
	1
	Perm.
	Good
	Mod.
	 N. aceras & N. tuberculata present in the low diversity microplankton component (11%).F. sabulosus is the key spore pollen component.

	SWC
	1572
	Upr N. aceras, Middle N. senectus
(Campanian)

	Skull Creek Mudstone to Paaratte Formation
	2
	Perm.
	Good
	Mod.
	 N. aceras & N. tuberculata present in the microplankton component (19%).F. sabulosus is the key spore pollen component.

	SWC
	1592
	Lwr N. aceras, ?Lwr N. senectus
(Campanian)
	Skull Creek Mudstone to Paaratte Formation
	+
	Perm.
	Good
	Mod.
	 Common Heterosphaeridium spp.(19%),N. aceras, I. belfastense, I. cretaceum, I. rotundatum & thick Trithyrodinium spp present in the microplankton component (25%).

	SWC
	1612
	Lwr N. aceras, Upr T. apoxyexinus
(Santonian)
	Skull Creek Mudstone to Paaratte Formation
	
	
	Good
	Mod.
	 Common Heterosphaeridium spp.(18%),N. aceras  & thick Trithyrodinium spp present in the microplankton component (30%). Proteacidites spp (15 %)are a prominent component of the spore pollen.

	SWC
	1620
	Lwr N. aceras, Upr T. apoxyexinus
(Santonian)
	Skull Creek Mudstone to Paaratte Formation
	
	
	Good
	Mod.
	Frequent Heterosphaeridium spp.(12%),N. aceras  & I. cretaceum present in the microplankton component (18%). Proteacidites spp (16 %) are a prominent component of the spore pollen.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	SWC
	1654
	I. rotundatum,  Upr T. apoxyexinus
(Santonian)
	Skull Creek Mudstone to Paaratte Formation
	
	
	Good
	Mod.
	Abundant Heterosphaeridium spp.(41%),I. rotundatum, I. belfastense, A. denticulata  & I. cretaceum present in the microplankton component (61%). Proteacidites spp (12 %) are a prominent component of the spore pollen.

	SWC
	1673
	Upr I. cretaceum, 

(Santonian)
	Skull Creek Mudstone to Paaratte Formation
	1
	Perm.
	Good
	Mod.
	Abundant Heterosphaeridium spp.(30%),O. porifera, I. rectangulare  & I. cretaceum present in the microplankton component (35%). Proteacidites spp (1%) & P. gillii are components of the spore pollen.

	CUTTS
	1680
	P. infusorioides Zone, C. edwardsii Subzone
(Turonian)
	Waarre Sandstone
	5
	Perm.
	Fair
	Low
	Mixed assemblage. Abundant Santonian components including N. aceras, O. costata & Heterosphaeridium spp. Turonian elements include C. edwardsii.

	SWC
	1686
	P. infusorioides Zone, Lwr C. edwardsii Subzone, P. mawsonii Zone, Lwr H. trinalis Subzone
(Turonian)
	Waarre Sandstone A
	
	
	Good
	Mod.
	Spore pollen abundant including C. triplex, A. distocarinatus, P. mawsonii, T. trioreticulosus & H. trinalis. Low diversity microplankton component (5%) including C. edwardsii, K. polypes & C. distinctum.


	CUTTS
	1710
	?C. paradoxa to P. pannosus
(Albian)
	? Eumeralla Formation
	
	
	Good
	Low
	Cyathidites spp abundant, bisaccate pollen common, C. paradoxa, T. reticulatus, C. hughesii, Cicatricosisporites sp. 1175 & T. trioreticulatus prominent. Appears non marine apart from obvious Santonian cavings contaminants.

	SWC
	1712
	C. paradoxa to P. pannosus
(Albian)
	Eumeralla Formation
	
	
	Good
	Low
	Cyathidites spp abundant, Corollina spp & M. antarcticus frequent,  C. paradoxa, T. reticulatus, C. hughesii, Cicatricosisporites sp. 1175 & C. striatus present.
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	Sample
	Depth
	Palynostratigraphical 
	Formation
	Reworked elements
	Preservation
	Diversity
	Remarks

	
	(Metres)
	unit (Age)
	
	%
	age
	
	
	

	SWC 
	1751
	P. pannosus
(Albian)
	Eumeralla Formation
	
	
	Good
	Low
	Cyathidites spp abundant, P. pannosus prominent, C. paradoxa, T. reticulatus, A. spinulosus, Cicatricosisporites sp. 1175 & C. striatus present.

	CUTTS
	1780
	Indeterminate
	-
	
	
	Fair
	Ext. low
	Extremely sparse ?Early Cretaceous assemblage with abundant Santonian cavings contaminant component.

	CUTTS
	1800
	Indeterminate
	-
	
	
	Fair
	Ext. low
	Extremely sparse ?Early Cretaceous assemblage with abundant Santonian cavings contaminant component.
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Adelaide

Depth

     600m

     650m

     700m

     750m

     800m

     850m

     900m

     950m

    1000m

    1050m

    1100m

    1150m

    1200m

    1250m

    1300m

    1350m

    1400m

    1450m

    1500m

    1550m

    1600m

    1650m

    1700m

    1750m

    1800m

Samples

Samples in Discipline(s) : Paly

610.00m CU

640.00m CU

670.00m CU

700.00m CU

730.00m CU

760.00m CU

790.00m CU

810.00m CU

840.00m CU

870.00m CU

900.00m CU

930.00m CU

960.00m CU

990.00m CU

1020.00m CU

1050.00m CU

1080.00m CU

1110.00m CU

1140.00m CU

1170.00m CU

1200.00m CU

1220.00m CU

1235.00m CU

1245.00m CU

1250.00m CU

1255.00m SC

1277.00m SC

1313.00m SC

1428.00m SC

1460.00m SC

1482.00m SC

1518.00m SC

1527.00m SC

1547.00m SC

1572.00m SC

1592.00m SC

1612.00m SC

1620.00m SC

1654.00m SC

1673.00m SC

1686.00m SC

*1

AC

1

Tasmanites spp.

AC

2

Micrhystridium spp.

AC

3

Pterospermella spp

AC

4

Nummus spp

AC

5

Leiosphaerids .

AC

6

Micrhystridium spp

AC

7

Palambages spp

AC

8

Veryhachium spp

AC

9

Amosopollis cruciformis

9

Amosopollis cruciformis

5

Leiosphaerids .

6

Micrhystridium spp

2

Micrhystridium spp.

4

Nummus spp

7

Palambages spp

3

Pterospermella spp

1

Tasmanites spp.

8

Veryhachium spp

1

1

1

3

+

1

1

3

+

1

+

1

+

2

+

1

1

2

1

2

+

1

+

+

+

4

+

+

Acritarchs

% count: Acritarchs

10

1

.98

9

2

1

4

3

1

1

2

4

3

1

4

Acritarchs

Absolute abundance  (30mm=100 counts)

DC

1

Achomosphaera alcicornu

DC

2

Cordosphaeridium spp

DC

3

Enneadocysta partridgei

DC

4

Homotryblium tenuispinosum

DC

5

Hystrichokolpoma rigaudae

DC

6

Impagidinium spp.

DC

7

Lingulodinium machaerophorum

DC

8

Operculodinium centrocarpum

DC

9

Schematophora speciosus

DC

10

Spiniferites pseudofurcatus

DC

11

Spiniferites ramosus

DC

12

Systematophora placacantha

DC

13

Adnatosphaeridium vittatum

DC

14

Apteodinium australiense

DC

15

Homotryblium vallum

DC

16

Pyxidinopsis spp.

DC

17

Spiniferites spp

DC

18

Glaphyrocysta spp.

DC

19

Tectatodinium spp.

DC

20

Thalassiphora pelagica

DC

21

Areoligera spp

DC

22

Paralecaniella sp

DC

23

Unknown microplankton

DC

24

Areosphaeridium spp.

DC

25

Unidentified microplankton

DC

26

Deflandrea robusta

DC

27

Spiniferites spp.

DC

28

Deflandrea pachyceras

DC

29

Cribroperidinium spp

DC

30

Manumiella conorata

DC

31

Isabelidinium spp

DC

32

Manumiella druggii

DC

33

Paralecaniella indentata

DC

34

Areoligera 

"

senonensis

"  Rri 1989

DC

35

Canninginopsis bretonica

DC

36

Cleistosphaeridium diversispinosum

DC

37

Isabelidinium pellucidum

DC

38

Heterosphaeridium heteracanthum

DC

39

Nelsoniella semireticulata

DC

40

Odontochitina porifera

DC

41

Oligosphaeridium complex

DC

42

Oligosphaeridium pulcherrimum

DC

43

Xenikoon australis

DC

44

Eucladinium madurense

DC

45

Heterosphaeridium "solida"

DC

46

Maduradinium pentagonum

DC

47

Nelsoniella tuberculata

DC

48

Palaeohystrichophora infusorioides

DC

49

Chatangiella victoriensis

DC

50

Heterosphaeridium laterobrachius

DC

51

Nelsoniella aceras

DC

52

Canningia spp

DC

53

Isabelidinium cretaceum

DC

54

Isabelidinium nuculum

DC

55

Odontochitina costata

DC

56

Exochosphaeridium spp

DC

57

Florentinia spp

DC

58

Isabelidinium balmei

DC

59

Leptodinium spp

DC

60

Odontochitina cribropoda

DC

61

Trithyrodinium sp (thick, spongy)

DC

62

Xiphophoridium alatum

DC

63

Diconodinium multispinum

DC

64

Isabelidinium belfastense

DC

65

Isabelidinium rotundatum

DC

66

Spinidinium cf. echinoidea

DC

67

Tanyosphaeridium salpinx

DC

68

Trithyrodinium sp (thick retic)

DC

69

Coronifera oceanica

DC

70

Spinidinium sverdrupianum

DC

71

Trithyrodinium marshallii

DC

72

Apteodinium granulatum

DC

73

Odontochitina operculata

DC

74

Amphidiadema denticulata

DC

75

Heterosphaeridium spp

DC

76

Isabelidinium rectangulare

DC

77

Odontochitina 

"

wannabe

"

DC

78

Trithyrodinium vermiculatum

DC

79

Circulodinium deflandrei

DC

80

Heterosphaeridium conjunctum

DC

81

Kiokansium polypes

DC

82

Callaiosphaeridium asymmetricum

DC

83

Cribroperidinium edwardsii

DC

84

Cyclonephelium compactum

1

Achomosphaera alcicornu

13

Adnatosphaeridium vittatum

74

Amphidiadema denticulata

14

Apteodinium australiense

72

Apteodinium granulatum

34

Areoligera 

"

senonensis

"  Rri 1989

21

Areoligera spp

24

Areosphaeridium spp.

82

Callaiosphaeridium asymmetricum

52

Canningia spp

35

Canninginopsis bretonica

49

Chatangiella victoriensis

79

Circulodinium deflandrei

36

Cleistosphaeridium diversispinosum

2

Cordosphaeridium spp

69

Coronifera oceanica

83

Cribroperidinium edwardsii

29

Cribroperidinium spp

84

Cyclonephelium compactum

28

Deflandrea pachyceras

26

Deflandrea robusta

63

Diconodinium multispinum

3

Enneadocysta partridgei

44

Eucladinium madurense

56

Exochosphaeridium spp

57

Florentinia spp

18

Glaphyrocysta spp.

45

Heterosphaeridium "solida"

80

Heterosphaeridium conjunctum

38

Heterosphaeridium heteracanthum

50

Heterosphaeridium laterobrachius

75

Heterosphaeridium spp

4

Homotryblium tenuispinosum

15

Homotryblium vallum

5

Hystrichokolpoma rigaudae

6

Impagidinium spp.

58

Isabelidinium balmei

64

Isabelidinium belfastense

53

Isabelidinium cretaceum

54

Isabelidinium nuculum

37

Isabelidinium pellucidum

76

Isabelidinium rectangulare

65

Isabelidinium rotundatum

31

Isabelidinium spp

81

Kiokansium polypes

59

Leptodinium spp

7

Lingulodinium machaerophorum

46

Maduradinium pentagonum

30

Manumiella conorata

32

Manumiella druggii

51

Nelsoniella aceras

39

Nelsoniella semireticulata

47

Nelsoniella tuberculata

55

Odontochitina costata

60

Odontochitina cribropoda

73

Odontochitina operculata

40

Odontochitina porifera

77

Odontochitina 

"

wannabe

"

41

Oligosphaeridium complex

42

Oligosphaeridium pulcherrimum

8

Operculodinium centrocarpum

48

Palaeohystrichophora infusorioides

33

Paralecaniella indentata

22

Paralecaniella sp

16

Pyxidinopsis spp.

9

Schematophora speciosus

66

Spinidinium cf. echinoidea

70

Spinidinium sverdrupianum

10

Spiniferites pseudofurcatus

11

Spiniferites ramosus

17

Spiniferites spp

27

Spiniferites spp.

12

Systematophora placacantha

67

Tanyosphaeridium salpinx

19

Tectatodinium spp.

20

Thalassiphora pelagica

71

Trithyrodinium marshallii

68

Trithyrodinium sp (thick retic)

61

Trithyrodinium sp (thick, spongy)

78

Trithyrodinium vermiculatum

25

Unidentified microplankton

23

Unknown microplankton

43

Xenikoon australis

62

Xiphophoridium alatum
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4

3

4
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5

2
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1
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7
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+

+

+
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+

+

+

+
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+

+
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+
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+
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+

+
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+

+
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+

+

+
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+

+

+

+

1

+

1

1
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+

13

+

4

1

4

+

+

2

+

1

6

1

+

6

1

2

+

+

1

+

+

+

+

+

1

5

1

1

35

+

2

+

2

1

2

4

+

+

1

1

+

5

1

23

1

+

2

+

1

+

+

4

+

+

3

+

1

1

+

2

+

+

+

+

Dinoflagellate Cysts

% count: Dinoflagellate Cysts

100

62

78

93

78

62

56

35

66

64

75

16

80

2

7

3

24

5

1

1

.98

5

5

17

36

6

8

9

9

1

1

16

11

4

11

19

24

30

18

61

35

4

Dinoflagellate Cysts

Absolute abundance  (30mm=100 counts)

SP

1

Acaciapollenites myriosporites

SP

2

Cyathidites spp

SP

3

Dictyophyllidites spp

SP

4

Halagoracidites harrisii

SP

5

Lygistepollenites florinii

SP

6

Neoraistrickia spp

SP

7

Nothofagidites deminuta

SP

8

Nothofagidites falcatus

SP

9

Nothofagidites heterus

SP

10

Spinozonocolpites spp.

SP

11

Unidentified spores/pollen

SP

12

Verrucatosporites speciosus

SP

13

Malvacipollis subtilis

SP

14

Podocarpidites spp

SP

15

Periporopollenites demarcatus

SP

16

Tricolporites leuros

SP

17

Dictyophyllidites spp.

SP

18

Proteacidites spp.

SP

19

Triletes tuberculiformis

SP

20

Aglaoreidia qualumis

SP

21

Dilwynites granulatus

SP

22

Milfordia homeopunctata

SP

23

Proteacidites rectomarginis

SP

24

Araucariacites australis

SP

25

Malvacipollis diversus

SP

26

Nothofagidites asperus

SP

27

Nothofagidites flemingii

SP

28

Proteacidites granulatus

SP

29

Verrucosisporites kopukuensis

SP

30

Beaupreaidites elegansiformis

SP

31

Gleicheniidites spp

SP

32

Phyllocladidites mawsonii

SP

33

Proteacidites grandis

SP

34

Proteacidites pachypolus

SP

35

Proteacidites parvus

SP

36

Proteacidites reticulatus

SP

37

Proteacidites tuberculatus

SP

38

Triporate pollen (undiff)

SP

39

Bisaccate pollen (undiff)

SP

40

Camarozonosporites sherlockensis

SP

41

Cupanieidites orthoteichus

SP

42

Gleichenidites spp.

SP

43

Haloragacidites harrisii

SP

44

Intratriporopollenites notabilis

SP

45

Laevigatosporites ovatus

SP

46

Leptolepidites spp.

SP

47

Liliacidites spp.

SP

48

Microcachryidites antarcticus

SP

49

Myrtaceidites parvus/mesonesus

SP

50

Myrtaceidites tenuis

SP

51

Nothofagidites emarcidus

SP

52

Peromonolites densus

SP

53

Proteacidites adenanthoides

SP

54

Proteacidites annularis

SP

55

Proteacidites 

"

collaroides

"

SP

56

Proteacidites differentipollis

SP

57

Proteacidites kopiensis

SP

58

Proteacidites reticuloscabratus

SP

59

Proteacidites spp

SP

60

Proteacidites tuberculiformis

SP

61

Rhoipites spp.

SP

62

Simplicepollis meridionalis

SP

63

Tricolpites phillipsii

SP

64

Tricolporopollenites endobalteus

SP

65

Trilobosporites antiquus

SP

66

Verrucatosporites 

"

confragosus

"

SP

67

Verrucosisporites cristatus

SP

68

Dilwynites tuberculatus

SP

69

Osmundacidites spp.

SP

70

Proteacidites incurvatus

SP

71

Retitriletes spp.

SP

72

Unidenitified spores/pollen

SP

73

Dacrycarpites australiensis

SP

74

Polycolpites esobalteus

SP

75

Proteacidites angulatus

SP

76

Proteacidites dilwynensis

SP

77

Santalumidites cainozoicus

SP

78

Tricolpites spp.

SP

79

Tricolporites adelaidensis

SP

80

Tricolporites spp.

SP

81

Proteacidites vulgaris

SP

82

Stereisporites antiquasporites

SP

83

Clavifera triplex

SP

84

Ilexipollenites clifdenensis

SP

85

Proteacidites leightonii

SP

86

Proteacidites ornatus

SP

87

Tricolpites simatus

SP

88

Baculatisporites spp.

SP

89

Proteacidites comaumensis

SP

90

Proteacidites crassus

SP

91

Proteacidites subscabratus

SP

92

Tricolpites pachyexinus

SP

93

Proteacidites alveolatus

SP

94

Proteacidites concretus

SP

95

Rugulatisporites mallatus

SP

96

Rugulatisporites spp.

SP

97

Foraminisporis wonthaggiensis

SP

98

Myrtaceae spp.

SP

99

Nevesisporites vallatus

SP

100

Polypodiaceoisporites spp.

SP

101

Retitriletes spp

SP

102

Tetracolporate spp.

SP

103

Ginkgocycadophytus nitidus

SP

104

Contignisporites spp

SP

105

Propylipollis amalosexinus

SP

106

Herkosporites elliottii

SP

107

Balmeisporites holodictyus

SP

108

Osmundacidites spp

SP

109

Battenipollis sectilis

SP

110

Forcipites sabulosus

SP

111

Forcipites sp A.

SP

112

Forcipites stipulatus

SP

113

Gambierina rudata

SP

114

Latrobosporites ohaiensis

SP

115

Liliacidites spp

SP

116

Lygistepollenites balmei

SP

117

Nothofagidites endurus

SP

118

Nothofagidites senectus

SP

119

Periporopollenites polyoratus

SP

120

Perotriletes majus

SP

121

Podosporites microsaccatus

SP

122

Stereisporites psilatus

SP

123

Tripunctatisporis maastrichtiensis

SP

124

Australopollis obscurus

SP

125

Cicatricosisporites australiensis

SP

126

Cycadopites follicularis

SP

127

Ericipites crassiexinus

SP

128

Forcipites longus

SP

129

Gemmatricolporites "divaricatus"

SP

130

Peninsulapollenites gillii

SP

131

Proteacidites 

cf. 

confragosus  

SP

132

Proteacidites reticuloconcavus

SP

133

Quadraplanus brossus

SP

134

Tensucolpites lilliei

SP

135

Tetracolporites verrucosus

SP

136

Tricolpites confessus

SP

137

Triporopollenites spp

SP

138

Verrucatosporites spp

SP

139

Camarozonosporites australiensis

SP

140

Ceratosporites equalis

SP

141

Cibotiumspora juriensis

SP

142

Corollina spp

SP

143

Densoisporites velatus

SP

144

Klukisporites lacunus

SP

145

Microfoveolatosporites fromensis

SP

146

Perotriletes jubatus

SP

147

Pilosisporites notensis

SP

148

Propylipollis concretus

SP

149

Proteacidites 

cf. 

fromensis  

SP

150

Proteacidites 

cf. 

polymorphus  

SP

151

Schizosporis reticulata

SP

152

Tricolporites apoxyexinus

SP

153

Cingutriletes clavus

SP

154

Dictyotosporites complex

SP

155

Dictyotosporites speciosus

SP

156

Neoraistrickia truncata

SP

157

Retitriletes circolumenus

SP

158

Leptolepidites verrucatus

SP

159

Liliacidites kaitangataensis

SP

160

Nothofagidites spp

SP

161

Schizosporis psilata

SP

162

Callialasporites dampieri

SP

163

Cyatheacidites tectifera

SP

164

Foraminisporis dailyi

SP

165

Ornamentifera sentosa

SP

166

Cicatricosisporites cunieformis

SP

167

Dilwynites "echinatus`

SP

168

Matonisporites spp.

SP

169

Triporoletes reticulatus

SP

170

Contignisporites burgeri

SP

171

Cyclosporites hughesii

SP

172

Leptolepidites crassibalteus

SP

173

Phimopollenites pannosus

SP

174

Aequitriradites verrucosus

SP

175

Foveogleicheniidites spp

SP

176

Balmeiopsis limbatus

SP

177

Neoraistrickia elongata

SP

178

Cicatricosisporites hughesii

SP

179

Gleicheniidites circinidites

SP

180

Neoraistrickia trichosa

SP

181

Appendicisporites distocarinatus

SP

182

Appendicisporites tricornitatus

SP

183

Camarazonosporites spp.

SP

184

Converrucosisporites bolkhovitiniae

SP

185

Foraminisporis asymmetricus

SP

186

Hoegisporis trinalis

SP

187

Neoraistrickia suratensis

SP

188

Perinopollenites elatoides

SP

189

Sellaspora asperata

SP

190

Trilobosporites trioreticulosus

SP

191

Verrucosisporites "admirabilis"

1

Acaciapollenites myriosporites

174

Aequitriradites verrucosus

20

Aglaoreidia qualumis

181

Appendicisporites distocarinatus

182

Appendicisporites tricornitatus

24

Araucariacites australis

124

Australopollis obscurus

88

Baculatisporites spp.

176

Balmeiopsis limbatus

107

Balmeisporites holodictyus

109

Battenipollis sectilis

30

Beaupreaidites elegansiformis

39

Bisaccate pollen (undiff)

162

Callialasporites dampieri

183

Camarazonosporites spp.

139

Camarozonosporites australiensis

40

Camarozonosporites sherlockensis

140

Ceratosporites equalis

141

Cibotiumspora juriensis

125

Cicatricosisporites australiensis

166

Cicatricosisporites cunieformis

178

Cicatricosisporites hughesii

153

Cingutriletes clavus

83

Clavifera triplex

170

Contignisporites burgeri

104

Contignisporites spp

184

Converrucosisporites bolkhovitiniae

142

Corollina spp

41

Cupanieidites orthoteichus

163

Cyatheacidites tectifera

2

Cyathidites spp

126

Cycadopites follicularis

171

Cyclosporites hughesii

73

Dacrycarpites australiensis

143

Densoisporites velatus

3

Dictyophyllidites spp

17

Dictyophyllidites spp.

154

Dictyotosporites complex

155

Dictyotosporites speciosus

167

Dilwynites "echinatus`

21

Dilwynites granulatus

68

Dilwynites tuberculatus

127

Ericipites crassiexinus

185

Foraminisporis asymmetricus

164

Foraminisporis dailyi

97

Foraminisporis wonthaggiensis

128

Forcipites longus

110

Forcipites sabulosus

111

Forcipites sp A.

112

Forcipites stipulatus

175

Foveogleicheniidites spp

113

Gambierina rudata

129

Gemmatricolporites "divaricatus"

103

Ginkgocycadophytus nitidus

42

Gleichenidites spp.

179

Gleicheniidites circinidites

31

Gleicheniidites spp

4

Halagoracidites harrisii

43

Haloragacidites harrisii

106

Herkosporites elliottii

186

Hoegisporis trinalis

84

Ilexipollenites clifdenensis

44

Intratriporopollenites notabilis

144

Klukisporites lacunus

45

Laevigatosporites ovatus

114

Latrobosporites ohaiensis

172

Leptolepidites crassibalteus

46

Leptolepidites spp.

158

Leptolepidites verrucatus

159

Liliacidites kaitangataensis

115

Liliacidites spp

47

Liliacidites spp.

116

Lygistepollenites balmei

5

Lygistepollenites florinii

25

Malvacipollis diversus

13

Malvacipollis subtilis

168

Matonisporites spp.

48

Microcachryidites antarcticus

145

Microfoveolatosporites fromensis

22

Milfordia homeopunctata

98

Myrtaceae spp.

49

Myrtaceidites parvus/mesonesus

50

Myrtaceidites tenuis

177

Neoraistrickia elongata

6

Neoraistrickia spp

187

Neoraistrickia suratensis

180

Neoraistrickia trichosa

156

Neoraistrickia truncata

99

Nevesisporites vallatus

26

Nothofagidites asperus

7

Nothofagidites deminuta

51

Nothofagidites emarcidus

117

Nothofagidites endurus

8

Nothofagidites falcatus

27

Nothofagidites flemingii

9

Nothofagidites heterus

118

Nothofagidites senectus

160

Nothofagidites spp

165

Ornamentifera sentosa

108

Osmundacidites spp

69

Osmundacidites spp.

130

Peninsulapollenites gillii

188

Perinopollenites elatoides

15

Periporopollenites demarcatus

119

Periporopollenites polyoratus

52

Peromonolites densus

146

Perotriletes jubatus

120

Perotriletes majus

173

Phimopollenites pannosus

32

Phyllocladidites mawsonii

147

Pilosisporites notensis

14

Podocarpidites spp

121

Podosporites microsaccatus

74

Polycolpites esobalteus

100

Polypodiaceoisporites spp.

105

Propylipollis amalosexinus

148

Propylipollis concretus

53

Proteacidites adenanthoides

93

Proteacidites alveolatus

75

Proteacidites angulatus

54

Proteacidites annularis

55

Proteacidites 

"

collaroides

"

89

Proteacidites comaumensis

94

Proteacidites concretus

131

Proteacidites 

cf. 

confragosus  

90

Proteacidites crassus

56

Proteacidites differentipollis

76

Proteacidites dilwynensis

149

Proteacidites 

cf. 

fromensis  

33

Proteacidites grandis

28

Proteacidites granulatus

70

Proteacidites incurvatus

57

Proteacidites kopiensis

85

Proteacidites leightonii

86

Proteacidites ornatus

34

Proteacidites pachypolus

35

Proteacidites parvus

150

Proteacidites 

cf. 

polymorphus  

23

Proteacidites rectomarginis

36

Proteacidites reticulatus

132

Proteacidites reticuloconcavus

58

Proteacidites reticuloscabratus

59

Proteacidites spp

18

Proteacidites spp.

91

Proteacidites subscabratus

37

Proteacidites tuberculatus

60

Proteacidites tuberculiformis

81

Proteacidites vulgaris

133

Quadraplanus brossus

157

Retitriletes circolumenus

101

Retitriletes spp

71

Retitriletes spp.

61

Rhoipites spp.

95

Rugulatisporites mallatus

96

Rugulatisporites spp.

77

Santalumidites cainozoicus

161

Schizosporis psilata

151

Schizosporis reticulata

189

Sellaspora asperata

62

Simplicepollis meridionalis

10

Spinozonocolpites spp.

82

Stereisporites antiquasporites

122

Stereisporites psilatus

134

Tensucolpites lilliei

102

Tetracolporate spp.

135

Tetracolporites verrucosus

136

Tricolpites confessus

92

Tricolpites pachyexinus

63

Tricolpites phillipsii

87

Tricolpites simatus

78

Tricolpites spp.

79

Tricolporites adelaidensis

152

Tricolporites apoxyexinus

16

Tricolporites leuros

80

Tricolporites spp.

64

Tricolporopollenites endobalteus

19

Triletes tuberculiformis

65

Trilobosporites antiquus

190

Trilobosporites trioreticulosus

38

Triporate pollen (undiff)

169

Triporoletes reticulatus

137

Triporopollenites spp

123

Tripunctatisporis maastrichtiensis

72

Unidenitified spores/pollen

11

Unidentified spores/pollen

66

Verrucatosporites 

"

confragosus

"

12

Verrucatosporites speciosus

138

Verrucatosporites spp

191

Verrucosisporites "admirabilis"

67

Verrucosisporites cristatus

29

Verrucosisporites kopukuensis
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Spores And Pollen

*2

MP

Unidentified microplankton

MP

REWORKING - Permian
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Total count: Palynology

250

62

38

15

19

43

62

14

92

14

12

25

20

126

80

123

45

102

100

54

102

70

40

29

11

29

121

100

22

100

100

100

100

100

100

100

100

100

100

100

100

100

Palynology

Samples

Samples in Discipline(s) : Paly

610.00m CU

640.00m CU

670.00m CU

700.00m CU

730.00m CU

760.00m CU

790.00m CU

810.00m CU

840.00m CU

870.00m CU

900.00m CU

930.00m CU

960.00m CU

990.00m CU

1020.00m CU

1050.00m CU

1080.00m CU

1110.00m CU

1140.00m CU

1170.00m CU

1200.00m CU

1220.00m CU

1235.00m CU

1245.00m CU

1250.00m CU

1255.00m SC

1277.00m SC

1313.00m SC

1428.00m SC

1460.00m SC

1482.00m SC

1518.00m SC

1527.00m SC

1547.00m SC

1572.00m SC

1592.00m SC

1612.00m SC

1620.00m SC

1654.00m SC

1673.00m SC

1686.00m SC

Diversity: Dinoflagellate Cysts
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Dinoflagellate Cysts

Diversity: Spores And Pollen
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28

32
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26
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28
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11
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14

30

40

12

46

39

29

34

34

31

33

26

28

24

24

24
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Spores And Pollen

Category %: Total Assemblage

SP

DC

AC

MP

AL

Total Assemblage

Sampling

Cutting

Core

Sidewall core

Corrected core

Core corrections

Champion 1

Text Keys

*1

Absolute abundance  (30mm=100 counts)

*2

Absolute abundance  (30mm=250 counts)
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