
‘I 

COMMONWEALTH OF AUSTRALIA. 
- --m.. ___.--- 

DEPARTMENT OF NATIONAL DEVELOPMENT. 

BUREAU OF MINERAL RESOURCES 
GEOLOGY AND GEOPHYSICS. 

1962/57 

Hlllllallllllllllll~llo 
PE990128 

PALYNOLOGICAL OBSERVATIONS ON F.B.H. FLAXMAN'S HILL NO.1 WELT, 

bY 

P.R. Evans. 

The information contained in this report has been obtained by the 
Department of National Development, as part of the policy of the Common- 
wealth Government, to assist in the exploration and development of mineral 
resources. It may not be published in any form or used in a company 
prospectus without the permission in writing of the Director, Bureau of 
Mineral Resources, Geology and Geophysics. 

i 



Page 

SUIVmMY 
INTRODUCTION 
OBSERVATIONS 
STRATIGRAPHIC IMPLICATIONS 
COMPARISON WITH PORT CAMPBELL NOS 1 & 2 

WELLS 
LOWER CRETACEOUS 
UPPER CRETACEOUS 

COMPARISON WITH BELFAST NO.4 BORE 
REWORKED PERMIAN SPORES 
PROBLEMS ARISING FOR FUTURE ANALYSIS 
REFERENCES 

APPENDIX I - SPORES FROM THE OTWAY GROUP 
OUTCROP 

APPENDIX II - SPECIES CHECK LIST 
. . . *. . . . . 

FIGURE 1 

I 

TABLE 

. . . . . . . . . 

The information contained in this report has been 
obtained by the Department of National Development, as 
part of the policy of the Commonwealth Government, to 
assist in the exploration and development of mineral 
resources. It may not be published in any form or used 
in a company prospectus without the permission in writing 
of the Director, 
and Geophysics. 

Bureau of Mineral Resources, Geology 

April, 1962. 



SKmRY -_ a.--- 

Thirty-four core samples from the Commonwealth subsidized 
Frome-Broken Hill Co. Pty Ltd Flazzman's Hill No.1 well, Otway 
Basin, Victoria, provided spores identifying the Cretaceous age 
of the Otway Group penetrated in the well. Microplankton, 
spores and pollens which might form the basis of future 
correlation of the Upper Cretaceous of 
the basin, following comparison with their distribution in 
Port Campbell No.7 we&;!.. and Belfast No.4 bore,are noted. 
Cretaceous outcrop samples from the Otway Group l:tere also 
examined. Problems arising from tentative correlations between 
the Lower Cretaceous Merino Group and the Otway Group and the 
relation of subsurface and outcrop Wangerrip Group are outlined, 
but no solutions to them are offered at this stage. 

INTRODUCTION 

Between May and August 1961 Prome-Broken Hill Co. Pty Ltd, 
with Commonwealth subsidy, drilled Flaxman's Hill No.1 well to 
a total depth of 11,528 feet in the Otway Basin of western 
Victoria. The distribution of fossil microspores and micro- 
plankton in thirty-four core samples from the Mesozoic of the 
well haa, been examined to determine the species present in the 
Otway Group (the thickest section yet known of the GrouP was 
penetrated and to compare this distribution with that in 
Part Campbell Nos 1 and 2 wells (Evans, l961b) and Belfast No.4 
bore (Cookson & Eisenack, 1961) to select species which might 
be used as zonal marker fossils. 

Observations on three outcrop samples from the Otway Group, 
submitted by Frome-Broken Hill, are also included. 

OBSERVATIONS 

Species observed in samples from the well are recorded in 
the distribution chart at the back of the report. Those species 
which were also observed in Port Campbell Nos 1 & 2 wells are 
marked in addition with their number on the Port Campbell 
distribution chart (Evans, 1961b). The lithological column has 
been compiled from the weekly drilling reports; 
will be available in the well completion report. 

a detailed log 
The formations 

and their boundaries aro those chosen by the company. The 
"Flaxmans Beds" is a new ncame, dctails and authorship of which 
will also be found in the completion report. 

Species observed in the outcrop samples WO-1 
from the Otway Group are listed in Appendix I (p. 9). 

wo-2, wo-3 

STRATIGRZ'HIC IMPLICATIONS 

1. Microspores in the oldest beds of the Otway Group 
encountered in the well had suffered appreciable altoration 
which could bo attributed to the effects of load metamorphism 
and, in conseyucnce, the microspore assemblages in these beds 
cannot be fully assessed. Only the grosser characteristics of 
species remain; the bisaccate nature of gymnosperm pollens is 
discernible and thicker and thus more durable ornamentation of 
apiculate and striate pteridophyte spores has survived. Thus, 



C. australl.ensis is a pcrsistcnt species within the ---- 
Crctace~~~'~~~~~~m and Its rresence in core 44 indicates that the 
base Of tiiL2 well Was stiLLi-within sediments of Cretnceous age 
(Balme, 1957b; Evans, 1961~~). Recent examination of scveral 
wells within the Artesian Basin, e.g. Pickanjinnie No.1, 
Cabnwin Ro.1, has provide:! additional evidence of spore 
distributions within the Triassic and Jurassic Systems, which 
confirms this view. All of the Victorian Otway Group which has 
been palynologically examined so far is Cretaceous in age and 
Jurassic members of the group have yet to be found (Appendix 1,p.g) 

Core 41 (IO801 - lCdl7 feet)was the lowest to yield a 
quantity of microspores; C. nustraliensis was !jresent in it in 
comparitively large number-he generarpaucity of microspores 
in the Otway Group persisted to core 34 (8470 - 8486 feet) at * _ 
which depth the effects of load metamorphism should be 
insignificant; the lack of variety of species is, therefore, an 
environmental feature of tho containing strata or of the source 
of the spores. 

The presence of very rare hystrichosphacrids in core 34 
is an indication of brackish or marine conditions of deposition 
at this point. 

2. Only two fossiliferous horizons in the remainder of the 
Otwa Group, 

3 
core 32 (8139 - 8150 feet) and core 28 (7473 - 7493 

feet , have been sampled but thcv contained more varied 
assemblages of spores than the l;wor section. C. nustraliensis 
was rz.re but Pilosisporites notensis, a distinctive Cre%xous 
species, was FZZsent. DEzsyecies of sections of the 
Cretaceous were lacking. 
in core 28. 

Hystrichosphaerids were recognized 

3. The sandy or silty beds to the top of the Waarre Forimation 
provided assemblages comparable in a *bundance 
higher part of the Otwny Group. 

and species to the 
Trilobos oritcs triorcticulatus 

was observed in core 25 (6902 - 6gvee-t -3 
Waarre Formation and, 

athetopmthe 
in association with Gonyaulax odwardsi, 

they mark an opproximatcly s--P Blbian age for that horizon. 

4. The lack of fossiliferous samples from the"Flnxmans Beds" 
precludes comments on the formation. The lowest sam,le examined 
from the Belfast Nudstone, core 17 (6375 - 6391 feet f contained 
H strichosphneridium hctcracanthun, Odontochitinc?. cf.'O.cribropoda 
ait?FEFy few pollens Fspores -- 
Cretaceous in age. 

and is considered to be-cpper 

5* Core 16 (5950 - 5970 feet) introduced the characteristic- 
ally marine Upper Cretaceous with Odontochitina porifera and 
Deflandrea cretacea. I-P 
fiTiFErits~- range sy 

D. cretacea was accompanied in the upper 
HEafera vermiculata. Helsoniella 

aceras and Xenikoon australis continued a replacement seauence -- 
through theremainder of the Upper Cretaceous while spores in -- 
the same section became increasingly diluted with angiospermous 
pollens. 

6. 
it 

During examination of Port Campbell No.1 (Evans, 1961b) 
was assumed that the Tertiary commenced with the deposition 

of the Yangerrip Group at 4245 feet (Bain & McQueen, 1360). 
Species of pollens originally described from Tertiary sediments, 
e.g. Dacr diumites mawsonii, 

5 
Triorites edwardsi,werc present in 

Port Ebe 1 core 14 (m- 3281 feet) associated with 
Xenikoon australis (originally described from the Upper 
Bceous of \?xern Australia (Cookson 6c Eisenack, 1960) and 
the Tertiary was thought to be close to that horizon. 
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Fig I 

TENTATIVE PALYNOLOGICAL CORRELATION 
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Zpeci.c?s of the Def'.:ndreidae were -*Losen for initial 
correlation because most appeared in mere than one sample in 
bo-!.;; wells, Species of wide distribution, but consider:"ble 
rarity, s::;n :‘, z Gymnodin-.um nelsonense and Am hidiadem?, 
Sent<-culata appe%ed roxry one sample in each G -m-m +-- the wells, 
but the stratigraphic position of their occurrence fits within 
the higher part of the z3ne of D. cretrcen, i.e. neEr the top 
of the Belfast Ludstone and thebrtse-ofth-c Panra-tte Formation. 
Hexagonifera vermiculata, which is associated with G. nclsonense 
an d A denticulata wns-not recognized in Port CnmpberNo.1. .-k 

The recognition of approximately 600 feet of section in 
Flaxman's Hill No.1 conta%ning Xenikoon nustralis led to an 
examination of higher levels of the Wanzrrip Group in 
Port Campbell No.1: core 13 (3997 
Junk Basket core (3740 

- 3999 feet! and the 
- 3742 feet) were processed; core 13 

contained abundant X. australis associated with Membranilarnax 
clathrodermum. -- Thelatter species, which ap 

P 
ear-o in 

Flaxman's Hill No.1 core 3 (4126 - 4134 feet , could mark an 
even higher unit (Figure 1). 

of only 
It is premature to erect a zonal scheme on the knowledge 

two wells; others are needed to check such 
biostratigraphic subdivision. The Nelson bore in the far west 
of Victoria yielded Deflandrea cretacea to Cookson (1956a) 
stratigraphically below Nelsoniella aceras (Cookson Bt Eisenack, 
1960), suggesting that this-arrangement common to Port Campbell 
and Flaxman's Hill may be persistent throughout the Otway Basin. 
X. australis, however, has not been recognized at Nelson, even 
-additional samples processed in the Bureau of Mineral 
Resources, 
be limited. 

and the lateral distribution of this species may 

are also 
Data on parallel or diachronous lithological boundaries 

insufficient. Rain & McQucen (1960) recognize the 
transitional nature of the Paaratte Formation between the 
Belfast Mudstone and the Wangerrip Group and the boundaries were 
chosen from electric logs rather than lithology. General 
lithological comparison led McQueen (1961) to recognize the 
Paaratte Formation in the Nelson bore. However, no electric 
logs wore run in that well so that the same criteria for 
identification cannot be used. A check on the time relationships 
of the formation boundaries in the Otwny Basin can only be made 
by further drilling. 

Pollens and sports in the Upper Crctaceous are not 
abundant or in great variety until the horizon corresponding 
approximately to the first appearance of X. austrrtlis, where e. 
Dacr diumites florinii 
FEdkTaxz-----' 

Nothofagus cf. N.-diminutc- 
nnanthoidcs are present (see Figure 1). Somewhat 

lowerin the zoneof1~oniclla nccras,in the Paaratte Pormati 
Polypornte gen. et sp.ind~t.and Trioritos minor first appear. 
Other species appecarcd spnsmodicsatznt relative 
positions in each well and further understanding of their 
ranges is required. 

g* 

.on 

species 
Whereas thz first strztigraphic appearance of sever21 

provides relatively consistent ccrrelations between 
each well, the final appearance of species cannot yet be used 
for accurate comparisons. Of the species used to discuss the 
age of sections in Port Campbell No.1 (Evnns, 1961b), - 
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Ba.lme-; sJorites -I...m-.A .‘.. 
both 

pl.t?ne&ens?.c ;ind CicatricoF-i lporites australiensis a. *ueF.i.-* .- A . ..I_-._ . 
:p;'peczred i$ti mAch highs-? hori~~n~F"l%manan's Hill No.1. - 

COMPARISON WITH BELFAST tIO.4 BORE -- 

Cookson & Eisenack (1961) described microplankton in 
samples from depths of 4492 - 4499 feet and 4652 feet in the 
Belfast No.4 bore. where Kenlev (1959) had first observed a 
Crctaceous marine'iauna. The association 
D. belfastensis, p Am hidiadema denticulnta, - 
Hystrichosphaeridium hetera.*anthum at 4652 
comprros with=Ofaxman's Hill No.1 

of Deflandrea cretacea 
Odontochitina porifera 

' FZ37Kilfast No.4r 
core /‘: (5543 - 5546 

feet), Hexa onifera vermiculata is common at these levels also, 
but H. g a ra present-am652 feet in Belfast No.4) was *--- 
observed more 16 (5950 - 5970 feet), so that the overlap of 
the ranges of H. vermiculata and H. labra could occur between 
core 15 and core 16 (5546 - 5950 eet 7 F-5 
with 4652 feet in Belfast No.4. 

an horizon comparing 

REWORKED PERMIAN SPORES 

Well preserved, reworked specimens of the Permian 

emphasizing that 

Mesozoic deposits. N. trian ularis is 
and probably most common -*- 

the most easily recognized 
2, is relatively abundant in 

7 nrticular horizons of the Lower Perrnian in southern Australia 
Balme, 1357~~ ; Evans, 1962) but most of the source rocks were 

probably of 1Jpper Pertian age as species of Vestigisporites 
wlnich normally nppe,ar in the Lower Permian hEnot yet been seen 
pamong the Victorian forms while D. e re ius char-ctcrizes the 

(Upper Co+- Measures of the Sydney Basin 

Queensland). 
1956), Middle and Upper Bowen beds of 

PROBLEMS ARISING FOR FUTURE ANALYSIS -- 

Two problems accentuated during the course of this 
examination require further examination. The first is the 
relation of the Otway Group of outcrop and subsurface at 
Flaxman's Hill No.1, to the Lower Crctaceous of O.D. Penola No.1 
(Evans, 1961c) and the outcrop Merino Group (Evans, 196ld) 
which, in spite of greatly differing lithology (Edwards & Baker, 
1943) seem to be time equivalents. 

The second concerns the relation of the Xenikoon australe 
beds of Flaxman's Hill No.1 to the outcrop sectEns of the 
Wangerrip Group. 
(in 

Ccokson (1954) recorded Triorites edwnrdsi 
9nicroflora B") from the Pebble Point Pormatlon a-owed 

the conclusions of Singleton (1943), Teichert (1943) and 
Baker (1953) that the formation was of Eocene if not Palaeocene 
age. She compared the Pebble Point Formation'with the 
Eastern View Coal Measures on the common presence of T. edwardsi-, 
supported by the Palaeocene age of the coal measures recognized 
by Raggatt & Crespin (1955). T. edwardsi appears towards the 
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base of the zone of 'il. australis in Port Campbell No.1 and, --a--- 
on C,zkson's criteria, would be taken to mark an Eocene or 
Palaeocene age. Such a ccn:ention would be supported by the 
appearance at a somewhat later stage in the well section of 
Nothofa s which was absent from "microflora B" in the 
p<bme olnt Formation but F- eared 
Cl1 (Deflandre & Cookson, 

ap in the overlying "microflora 
1955 P (which was regarded by Cookson 

(1954) as (?)Lower Eocene in age)mtwas found in the 
Princetown Member of the Dilwyn Clay. However, it is recalled 
that both Singleton and Teichert, on whose opinions the age 
determinations are primarily based, considered the possibility 
that the Pebble Point fauna might be as old as the Upper 
Cretaceous. Singleton (1943) compared the Pebble Point fauna 
to that from the Wangaloan in New Zealand. Hornihrook & 
Harrington (1957), Wellmann (1959) did not consider that the 
Wangaloan was a valid stage but that its outcrops are part of 
the Teurian (Danian). Also, Couper (1960) records e.g. NothofaE 
spp., DacrlTdiumites mawsonii, Triorites minor, species which -- 
make theimt appearance in approximately the l;fangerrip Group 
in Victoria, from the Rankumara Series (Senonian). Further 
analysis of the outcrop sections in the light of evidence from 
the probably continuously deposited sections at Port Campbell and 
Flaxman's Hill may warrant revision of the previously accepted 
ages of the lower part of the outcrop Wangerrip Group. 
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Cookson 2 Dettmann (1958) doscribed spores from outcrops 
of the Otway Group r?t the mouth of the Gellibrnnd River, Apollo 
Bay, Barongnrook Creek and the Barabool Hills and from samples 
of Birregurra No.1 and Little's Shaft No.2, Geelong,bores. 
Frome-Broken Hill Co. Pty Ltd recently submitted three outcrop 
samples for analysis which contained the following spores : 

~0-1 (Colac 4-mile: J54/18: 171223). 

Very 
including : 

rare but relatively well preserved microspores 

C. torosus is relatively common. Nothing more precise 
than Mesozoic can be stated for the age of the assemblage. Common 
C. torosus was a characteristic of Flaxman's Hill No.1 core 32 
18759-50 feet), but it is known to range from the Lower 
Jurassic to the Tertiary. 

WO-2 (Colac 4-mile: 554/18:170226). -s 

Relatively abundant but poorly preserved 
including : - 

aathidites sp., 
Glmhenildites circinidites, 
CiZ?XZsis~ZiZs australiensis 
Easpp> indet. 

microspores 

(relatively com!non) 

The poor state of preservation of other specimens 
prevented their identification with confidence. Under favourable 
circumstances n greater variety of species could be listed. 
C. australiensis, 
EetccGUS 

the only key species observed, signifies a 
age for the sample. It is a coAmmon species in the 

fossiliferous cores from Flaxman's Hill No.1 including and below 
core 34 U3470 - 84$6 feot) and in the outcrop sample W-37 of the 
Merino Group (Evans, 1961d). 

WO-3 (COlac 4-mile: 554/18:169222). 

Poorly preserved species of: 

Cynthidites incl. 
Baculatisporites 

C.australis rinalis, 
comaumensis, 

Cicatricosisporites australfcnsis (fairly common), 
Bisaccate spp. indet., 
Classopollis torosus, 

Again, C -.austrcliensis is the only key species 
recognizable and denotes a Cretsceous age for the sample, 
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Chart No. 

MICROPLANKTON 

Amphi'diadema denticulata 
Deflkndrea belfastensis 
Deflandrea cretacea 
Gonyaulax edwardsi 
Gytinodinium nelsonense 
Hexagonifera glabra 
Hexagonifera vermiculata 
Hystrichosphaera furcata 
Eystrichosphaeridae spp. 
Hystrichosphaeridium complex 
Hystrichosphaeridium heteracanthum 
Nembranilarnax clathrodermum 
IUembranilarnax sp. 
Nelsoniella aceras 
Odontochitina cribropoda 
Odontochitina porifera 
Xenikoon australis 

MICROSPORES 

Apiculati indet. 64 
Appendicisporites spp. 28 
Araucariacites australis 47 
Baculatisporites comaumensis 38 
Balmeisporites glenelgensis 42 
Casuarinidites cf. C. cainozoicus 20 
Cicatricosisporites australiensis 39 
Cirratriradites SF. nov. 19 
Classopollis torosus 62 
Cyathidites australis 50 
Cyathidites australis rimalis 45 
Cyathidites spp. incl. C. minor 51 
Dacrydiumites florinii 29 
Dictyotosporites speciosus 31 
Disaccites spp. 40 
aff. Dysoxylum 21 
G inkocycadophytus sp. 1 43 
G inkocycadophytus sp. 2 61 
G leicheniidites circinidites 36 

13 
9 

11 

17 
* ‘, IL 
14 
10 

15 
5 
6 
8 

2 

7 
16 

4 
3 
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APPENDI'i~Icontd ..- 
Chart No. 

M ICRCSPCRES cnntd .P . . --a 
Inaperturap~llenitus spp. 
Leptolepidites verrucatus 
Lycopodiumsporites austroclavidites 
Lycopodiumsporites rosewoodensis 
M icrocachryidites antarcticus 
MurornUti gen. et sp. nov. 3 
n'iyrtaceidites parvus anesuj 
Neoraistrickia sp. 
Nothofagus cf. N. diminuta 
Perinotriliti sp. 
Pilosisporites notensis 
Podocarpidites grandis 
Podosporites m icropterus 
Polyporate en. et sp. indet. 
Polypodiaceaoidites sp. 
Proteacidites ananthoides 
Proteacidites sp. I 
Proteacidites sp. 2 
Rugulatisporites sp. 1 
Schizosporis reticulatus 
Sphagnumsporites australis 
Todisporites sp. 
Tricolpites sp. 2 
Trilobosporites trioreticulatus 
Triorites edwardsi 
Triorites gillii 
Triorites m inor 
Triorites sp. 

REWORKEDZERMZN M ICROSPORES 

Dulhuntyispora cgregius 
Granulatisporites trisinus 
Lunatisporitcs sp. 
Nuskoisporites triangularis 

58 

59 
52 
63 
37 
41 
23 
2,; 

30 
53 
54 
35 
60 

46 
56 
32 
34 
55 
27 

25 
18 

49 
22 

57 
33 
44 
48 
26 

68 

65 
67 
66 


