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INTERPRETATIVE DATA 

) 
Summary 
Twenty-five sidewall core samples were analysed in Fenton Creek-l with the focus 
of the palynological investigation concentrated on the Upper Cretaceous 

; 6.d’ I < 
Sherbrook Group. Only two sample&f Albian age wzk anaJysed from the 
underlying Eumeralla Formation. The palyno1ogica.l zones, their ages and 
suggested correlations to established stratigraphic units are summarised in the 
following Table 1. 

Additional interpret&$&e data on all samples including zone identification and 
Confidence Ratings are recorded in Table 2, whilst basic data on sidewall core 
lithologies, visual residue yields, preservation and species diversity are recorded 
on Table 3. Counts of the assemblages are presented on Table 4 and distribution 
of all identified palynomorphs are presented on the accompanying range chart. 

Materials and Methods 
The palynological slides were prepared in the Santos Ltd palynological laboratory 
and received by the author in two batches on the 7th and 13th May 1997. 

1 
Provisional reports were submitted on the 8th and 15th May. For most samples 

i the oxidised slides separated using 1.65 specific gravity zinc bromide were the 
only slides both scanned and counted. The counts were mostly made under a x40 
objectives to be confident of pi&in&up all specimens of the smaller 
palynomorphs. On some samples, where the residue were sparsely or unevenly 
distributed on the slides, it was necessary to partially count the slides using a 
x25 objective. The counts were all terminated when just over 100 specimens of 
spores and pollen had been counted. Only on the slides with the best 
preservation and concentration of specimens are significantly larger counts 
provided. The counts give a good approximation of the changes in the abundance 
of the major species groups in the assemblages but are only considered accurate 
to 25%. t 

, 

Although the calculated yield from processing was mostly low the &&&yield of 
residue on the palynological slides was overall moderate to high, certainly 
sufficient to record high diversity spore-pollen assemblages and moderate 
diversity microplankton assemblages from most of the samples. Palynomorph 
preservation was somewhat variable but mostly fair. Recorded spore-pollen 
diversity ranged from 17 to 44 species and averaged 29+ species per sample over 
the whole section, while recorded microplankton diversity ranged 4 to 2 1 species 
and averaged IO+ species per sample through the Sherbrook Group (Table 3). 
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Table-l: Palynological summary for Fenton Creek-l 

AGE LITHoLoGIcAL SPORE-POLLEN MICROPLANKTON 
UNIT ZONES (Subzones) ZONES (Subzones) 

EARLY EOCENE 
TO PEMBER MUDSTONE NOT SAMPLED NOT SAMPLED 

LATE PALEOCENE 799-832.5m 

PEBBLE POINT 
LATE PALEOCENE FORMATION NOT SAMPLED NOT SAMPLED 

832.5435 1.5m 

DANIAN TO K/T BOUNDARY SHALE 
MAASTRICHTIAN 85 1.5-862m NOT SAMPLED NOT SAMPLED 

MAASTRICHTIAN WIRIDJIL FORMATION 
862-893.5m NOT SAMPLED NOT SAMPLED 

Undifferentiated 
MAASTRICHTIAN TIMBOON SAND N. senectus N. aceras 

to and and 1118m 
CAMPANIAN PAARATTE FORMATION 

893.5-l 198.5m 
F. snbu~;~8;ubzone 

SKULL CREEK I. crebceum and 
SANTONIAN MUDSTONE Upper T. apoxyexhus I. rviundatum Subzone 

1198.5-1324m 1320m 1320m 

NULLAWARRE 
SANTONlAN GREENSAND NOT SAMPLED NOT SAMPLED 

1324-1417m 

SANTONTAN 
to 

coNIAcIAN 

TURONIAN 

BELFAST 
Upper T. apoxyexinus I. cretaceum 

1422m 
MUDSTONE 

1422m 

1417-1524.5m P. mawsonii I. balmei Subzone 
1498.5-1520m 1498.5- 1520m 

FLAXMAN FORMATION P. mawsonii 
1524.5-1552.5m 

P. infusorioides 
1524-l 549m 1524-l 549m 

including 
Banoon Member G. unclad Subzone K. polyps Subzone 

1524.5-l 527m 1524-l 543m 1524-l 549m 

WAARRE FORMATION P. mawsonii P. infusorioides 
1552.s1655m 15661654m 1566-l 654m 

Subdivided into 

TURONIAN ’ 
Unit C 

1552.5m-1612.5m 

Unit B 
1612.5-1624m 

Unit A 
1624-1655m 

L. musa Subzone 
15661567m 

H. trinalis Subzone 
1622-l 654m 

I. evexus Subzone 
1566-l 567m 

C. edwardsii Acme 
1622-l 654m 

LATE ALBIAN 
EUMERALLA 
FORMATION 
1655-I 840m 

P. panMsus Indeterminate 

I 
1790.5-I 8 1 Om Non-marine 

T.D. 1840m 
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Geological Comments 
I. The sequence sampled in Fenton Creek-l, with minor modifications, can be 

readily assigned to the Mesozoic spore-pollen and microplankton zones 
defmed by Helby et uf. (1987) with further resolution provided by subzones 
recognised by McMinn ( 1988) and Partridge ( 1997). The time interval 
sampled is from the Late Albian to Early Campanian. 

2. The spore-pollen zones identified conform to the succession in the Otway 
Basin first established by Dettmann 81 Playford ( 1969). and modified by 
Helby et al. (1987). except that the P. mawsonii Zone can now be 
demonstrated to extend to the base of the Waarre Formation. The 
A. &&c&n&us Zone originally established by Dettmann & Playford ( 1969) 
and subsequently redefined by Helby et CZZ. (1987) is considered to be absent 
at the unconformity between the Waarre and Eumeralla Formations. This 
latter result confirms recent review work in the Port Campbell Embayment 
where the index species Clavijkm triplex and Pizylbcfadidites mawsonii have 
been found in all examined wells to range to the base of the Waarre 
Formation (Partridge, 1996a; 1997). 

The implications of this discovery is that all sections assigned to the 
A. distocatiutus Zone in the Otway Basin actually belongs to the 
P. muwsonii Zone and consequently there are no sediments-of proven 
Cenomanian ~e_currently-recognis~-~-~n.theOtway-Bas_in. In manuscripts 
currently in preparation it is proposed to abandon the use of the 
A. distocarinatus Zone and replace it with the IYoegisporis tlrzqorma Zone for 
the revised “Cenomanian” concept of the zone as redefined by Helby et al., 
(1987). 

In many wells in the Otway Basin the top of A. distocarinatus Zone, which 
has usually been picked at the youngest occurrence ofAppendicispori&s 
distocarinatus, approximates the top of the new H. tri~alis Subzone. This 
stratigraphic level corresponds to about the last or youngest consistent, 
frequent to common occurrences of A distocarinatus. Unfortunately, 
sporadic, inconsistent and rare occurrences ofA. distocurinatus are recorded 
as high as the top of the new G. CLRCORS Subzone as has been recorded in 
this well. These latter records are the reason why the previously recorded 
tops for the A. disbcarincztis Zone is often irregular or time diachronous 
with respect to log correlations and stratigraphic units. Many of these 
younger records are believed to represent rfi. 
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3. Marine microplankton first appear in Fenton Creek-l in the_@sal sample 
<nalysed from the Waarre Formation and thereafter are found in all - -_. 
samples analysed from the Sherbrook Group. It is therefore reasonable to 
conclude (with the exception perhaps of some of the sands) that the entire 
Sherbrook Group was deposited in marine environments. Except for the 
low diversity microplankton assemblage recorded at 1.2OQm all samples 
from the Sherbrook Group were successfully assigned to microplankton 
zones. 

4. Commencing from total depth the oldest unit penetrated in Fenton Creek-l 
is the Eumeralla Formation at the top of the Otway Group. The two deep 
sidewall cores at 1790m and 18 1Om both gave typical Eumeralla 
assemblages which are assigned to the P. pannosus Zone. As no 
microplankton were identified in either sample both are considered to 

4. represent deposition in fluviatile environments. The 12 sidewall cores -- .- ,- 
recovered between 1790m and top of the formation were either barren or -- 
gave only low palynomorph recoveries and were not analysed for this report. 

5. The log pick for the top of the Eumeralla Formation at 1655m lies 
immediately below the first good assemblage from the Wze Formation at 
1654m. The occurrence of marine dinoflagellates immediately above the top 
of Otway unconformity (in this case one metre above) is consistent with all 
other wells in the Otway Basin where there is close sampling across this 
unconformity. The final erosion on this surface, prior to deposition of the 
marine Waarre Formation, is therefore interpreted as a classic plain of 
mtine denudation (Bates & Jackson, 1987; p.507). 

6. The 1s metre thick Waarre Formation identified between 1552.5-1655m is 
subdivided into the three units recognised by Buffin (1989) 

-. -.I- 
using both 

__ 

1. J’ 

electric logs and palynological data. Unit A, containing the basal sands is 
identified between 1624-1654m while Usit B is considered to be restricted -- 
to the shale between l-612,5-1624m. The palynomorph assemblages from .r . ..--W.-r 
these two units are dominated by spores with different species prominent in 
each of the samples. The samples also contain frequent to common marine 
dinoflagellate assemblages (average 7% of combined SP and MP counts) 
which are of low diversity. Overall the environment of deposition is marine . ..v-_ 
but probably near shore and shallow water with possibly some lagoonal or 
e&uarine environments near the-base of the sect+. Units A and B belong -*W---..--C--4. .C_ -. __ . . . 
tothe new H. trlnutis Subzone of the P. rrzuwsonii spore-pollen Zone and the 
new C. edwardsif Acme of the P. Lnfusofioides microplankton Zone both of 
which are assigned an&rly TuroniaxJ 
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7. 

J 

1,. ,.-y.- 

A 60 metre thick Unit C of the Waarre Formation is identified between -. -.. .-- .-.- 
1552.5-1612.5m but only the two closely spaced claystone sidewall core - ._^._ -..-I--. 
samples at 1566m and 1567m were analysed for palynology. The recorded 
assemblages are assigned to the new L. muscx spore-pollen Subzone and 
I. euexus microplankton Subzone and both are dominated by the enigmatic 
microplankton or algal cyst Amosopollis cnrcronnts which averages 37% of ._ _- -- -.._ 
total assemblage count. This cyst has been found in abundance associated 
with both marine dinoflagellates in the Otway Basin and with the endemic 
non-marine algal cyst assemblages found in the Turonian 1argeJakes -of the -.-- . 
Gippsland and Bass Basins (Marshall, 1989; PzggT1996b). In Fenton _ _ .-- _ _ -.. _ - __._-- ---- - 
Creek-l deposition of the shale unit between 156”1568m is interpreted to 
have occurred in a v= shallow marine to brackish marginal marine --.--*-C----.-~.e~r-r 1-L .-w.. .-_~ ___- - --.- -- --- - -.- ..-__ 
environme. Relative to the underlying Units A and B, and the overlying 
Flaxman Formation, Unit C is more regressive in character. This is , _M__ .-.----“.- 
consistent with its higher-sand ratio. _cIc - --- 

It is also tentatively suggested that Unit C can be subdivided into Unit Ca 
between 1594-1612.5m and Unit Cb between 1552.5-1594m following 
Partridge ( 1997). If Fenton Creek- 1 behaves like other wells the LAD of 
Hoegisporis &&c&s n.sp. should occur in one or all of the thin shale beds at 
1586m, 1603m and 1605m and a sequence boundary could be placed at 
1585m. 

8. A 28 metre thick Flaxman Formation is identified in Fenton Creek-l .---- ..-- .--. 

. _ --y. : 

9. 

) 

between 1524.5-1552.5m. All samples gave palynological assemblages -.-.-..-.- ---. - L SC 
which are confidently assigned to the middle part of the P. nz~wsonii Zone 
and upper part of the P. infusorioides microplankton Zone. They can be 
more precisely assigned to the new K polypes microplankton Subzone. The 
equivalent new G. czncort~s spore-pollen Subzone is however only 
confidently identified between 1524-1543m. Both subzones provide 
confident biostratigraphic correlation to the recently reviewed and revised 
type section of the Flaxman Formation in Port Campbell-2 (Partridge, 
1996a; Kelly & Partridge, 1997). 

A 2.5 metre thick sandstone identified between 1524.5-1527m at the top of 
the Flaxman Formation, based on sidewall core lithology and the electric 
logs, is assigned to the Banoon Member recently proposed by Kelly & 
Partridge ( 1997). Palynology supports a correlation to the type section of 
the Banoon Member in Flaxman-l based on the presence of the 
characteristic CupEssucltes pollen spike (Kelly & Partridge, 1997). The 
sidewall cores at 1524m and 1526.5m which are described as “dark greenish -_ 
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grey sandstone” will however need to be checked by petrology to confirm 
whether they contain authigenic chamosite and goethite considered 
diagnostic of this new member (Kelly & Partridge, 1997). The shallower 
sample at 1524m lies above the log pick for the top of the member. This 
may reflect a slight inaccuracy in the sampling depth or could be 
interpreted as reworking at the base the Belfast Mudstone. The latter is 
suggested by the mutual occurrence of KiokQrzsiumpolypes and Vdensief~ 
griphus in an assemblage dominated by Trithyrodinium sp., a species which 
is considered more typical of the overlying I. balmei Subzone. 

10. A 107 metre thick Belfast Mudstone is identified between 1417-1524m 
based on biostratigraphiccriteriaestablished by Partridge ( 1996a). The - --... - ---_ _ 
three samples analysed confirm a FGoniaciazMe at the base and a &te 
. _-. ,---. ..c- ---. 
Santon~ia-jage at the top. In biostratigraphic terms the two deepest 
samples between 1498.5-1520m are assigned to the 1. balmel Subzone of 
the C. striationus microplankton Zone as identified by McMinn (1988). 
Unfortunately the eponymous species for both the C. striatoconus Zone and 
the new C. vultisus spore-pollen Subzone were not recorded in either 
sample. Above these two samples is a - 1OOm sampling gap before the 
sample at 1422m near the top of the formation which is assigned to the 
I. crefaceum microplankton Zone and Upper T. apoxyetinus spore-pollen 
Zone. The Upper subdivision of the latter zone is based on the increase in 
Proteacidites species abundance which is similar to that found in the type 
section of the Belfast Mudstone in Port Campbell- 1 (Partridge, 1996a). 

The Belfast Mudstone could not be confidently subdivided on the limited 
paIynological sampling available, however it possible that the gamma/sonic 
spike at 1458m could represent a significant boundary in the formation 
which may correlate to the sequence boundary at the top of the informal 
Morum Member recognised in the Gambier Embayment (Partridge, 1997). 
The sonic spike and more subtle gamma change at 1452m may also be 
significant. 

11. A s metre thick Nullawarre Greensand is identified on the electric logs 
between 1324-l 417m but unfortunately was not analysed. This is overlain \ 
by a 125 metre thick Skull Creek Mudstone (GSV, 1995) between 1198.5- Z 
1324Khich is sampled near its base and top. The occurrence of the new 
G&turn microplankton Subzone of the I cretuceum Zone at the base 
of the formation is consistent with current data in other wells. The base of 
the overlying N. ucems microplankton is also known from other wells to lie 
within the Skull Creek Mudstone but precisely where is uncertain. The 
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sample at 1200m unfortunately does not help as key species were not found 
in a moderate diversity spore-pollen assemblage. Overall very little detailed 
palynological work has been undertaken at this stratigraphic level in the 
Sherbrook Group within the Port Campbell Embayment because of a 
current emphasis on detailed sampling of the older formations. 

12. The shallowest sample analysed in Fenton Creek-l at 1118m is from within 
the Paaratte Formation and is@arly Camp-amTn age (IV. senectis and ____ _..--- -.--__-... rd. 
IV. aceras Zones). Unfortunately lack of pdlynological control and the 
overall similarity in the electric log signature-makes it difficult to 
distinguish the Paaratte Formation from the overlying Timboon Sand so 
therefore this interval is left undifferentiated. 

Biostratigraphy 

The zone and age determinations are based on the Australia wide Mesozoic spore- 
pollen and microplankton zonation schemes described by Helby et al. ( 1987) with 
further resolution provided by the subzones recognised by McMinn (1988) and 
Partridge ( 1997). Author citations for most spore-pollen species can be sourced 
from Helby et al. ( 1987), Dettmann (1963). Stover & Partridge (1973) or other 
references cited herein, whilst author citations for dinoflagellates can be found in 
the index of Lentin & Williams (1993). Species names followed by “ms” or l ‘n.sp.” 
are unpublished manuscript names. 

SPORE-POLLEN ZONES 

Nothofagidites senectus spore-pollen Zone 
ForcQ~ites sabuZosus spore-pollen Subzone 
Sample at: 1118.0 metros. 
Age: Early Campanian. 
This angiosperm dominated assemblage with abundant prOteacidites spp. (37%) is 
assigned to the IV. senectus Zone on the frequent occurrence Forcipifes sabuZosus 
(-4%). The frequent to common occurrence of the latter species and absence of 
Gumblerina rudata defines the F. sabulosus Subzone within the lower part of the 
IV. senectzfs Zone. 

The sample at 1200m unfortunately only gave a small residue yield. Although a 

) moderate diversity spore-pollen assemblage was recorded the absence of key index 
species means the sample can only be assigned to the interval of the IV. senechts 
to T. apoxyexfnm Zones. 
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Environment of deposition of both samples is considered marine although 
probably shallow water and near-shore. 

TricoZ.orites qpoxyexinz~ spore-pollen Zone 

Intend: 1320.0-1422.0 metros. 
Age: Late Santonian. 
Two samples are assigned to this zone on the occurrence of Tricolporites 
apoxyeti in both samples, presence of Omamentifem sentosa in the shallower 
sample, and absence of younger index species. The significant abundance of 
Pmteaciciites spp. in both samples (average 10%) suggests a position high in the 
spore-pollen zone and this is confirmed by the associated microplankton which 
are assigned to the I. cretaceum microplankton Zone. Aside from being 
characterised by an overall increase in angiosperm pollen (average 25%) both 
samples have abundant bisaccate pollen assigned to Po&carpicii&s/Alisporites 
spp. (average 24%) and common GleicheniicUes/CZa@em spores (average 12%). 

Both samples contain common microplankton of moderate diversity and are 
likely to have been deposited in an offshore marine environment in moderate 
water depths (-mid to outer shelf). 

PhyZZocZadidites mawsonii spore-pollen Zone 
Interval: 1498.5-1654.0 metres. 
Age: Coniacian-Turonian. 
Nineteen samples over an interval of 155+ metres are assigned to the P. muwsonii 
Zone in the lower third of the Sherbrook Group in Fenton Creek-l. The index 
species PhyllocZadidites muwsonii is very rare and recorded from only the lowest 2 
of the 5 deepest samples, but is consistent, varying from rare to common, in the 
14 shallowest samples. C1QviJem triplex the index species originally proposed by 
Dettmann & Playford (1969) for this zone interval is also recorded from 2 of the 5 
deepest samples and 9 of the next 14 samples. It tends to be rarer than 
I? mawsonii in the assemblages. Further details of these assemblages are 
discussed under the new subzones. 

GZeicheniidites ancons spore-pollen Subzone 
Interval: ? 1498.5m to 1524.~1543.Om to ? 1549.0 metres. 
Age: Late Turonian to Coniacian?. 
The G. czncoms Subzone is the interval between the last consistent and frequent 
occurrence of Laevigatosporites mesa n.sp. (which is also approximately the local 
FAD of GfeichenWites uncorus n.sp.) to the FAD of Clavf@m u~Ztuosus n.sp. This 
new subzone is confidently recognised in the Flaxman Formation between 152” 
1543m on the presence of the Gfeicheniidhks uncoms n.sp. The eponymous species 
was not found in the three deepest samples from the between 1544.5- 1549m and 
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it is dubious whether the two samples from the basal Belfast Mudstone which 
contain G. ancorus but lack Clavgera uultiosus n.sp. should be assigned to this 
zone. The upper part of the subzone between 152~1530m is also characterised by 
an common Cupressacites pollen (7% to 14%). The continued presence of 
Rugulatispon’tes admimbilis ms and rare specimens of Appendicisporites 
distocarinutus are considered as secondary features characteristic of this subzone. 
The rare occurrences of Laevigatosporites musa ms at 15335m, 1543m and 
1548m are considered atypical. 

The composition of all assemblages from the upper part of the P. mczwsonii Zone 
between 1498.5m to 1549m is also distinctive. With exception of low yielding 
sample at 1538m all samples are dominated by gymnosperm pollen (average 64%). 
The most conspicuous increase is in the abundance ofAruucati?ftes and 
Difwynites pollen which combined average 26% of the spore-pollen count through 
this interval. Based on work in the Gippsland Basin were high counts of 
Dilwynites pollen correlate directly to high microplankton abundances (Partridge, 
1989) it is empirically deduced that high Dilwynites and Amucariacites 
abundances in marine or lacustrine assemblages are a manifestation of a “Neves 
Effect” on the assemblages (Traverse, 1988: p.413). This suggests that the 

1 Flaxman Formation and basal Belfast Mu_dstone in Fenton Creek-l have been __ _,____. . -..-_---I- 
deposited in distal offshore environments, which may also have been fairly deep. --cd-* . _ ----.-...a ____-._ __. _ . . . ---- - 
These observations are consistent with the higher microplankton abundances 
and species diversities over this interval in Fenton Creek-l. 

Laeuigatosporites musa spore-pollen Subzone 
Intend: 15661567.0 metres. 
Age: Mid? Turonian. 
The L. rnusu Subzone is defined as the interval between the LAD for H. trinczlis ms 
and the last consistent appearances of Laeuigatosporites muss ms within the 
P. mawsor& Zone. In Fenton Creek-l only the two closely spaced samples at 
1566m and 1567m are assigned to the subzone. The assemblages are dominated 
by Podocarpidites/Alisporites spp. (-27%). Cyathidites spp. (19%) and 
Gleicheniidites spp. ( 11%). Contrast also the dominance of gymnosperm pollen in 
these two samples (average 57%) with the dominance of spores (average 68%) in 
the count of the samples from the underlying H. trinafis Subzone (Table 4). 

1 
In the Port Campbell Embayment this zone is found in the upper part of the 
Unit C of the Waarre Formation. Unfortunately definition of the top of the 
subzone is somewhat problematical as it is obscured by poor sampling associated 
with the unconformity and major facies change between the Waarre and Flaxman 
Formations. 
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Hoegisporis trinalis spore-pollen Subzone 

Interval: 1622.0-1654.0 metres. 
Age: Early? Turonian. 
The H. trinalis Subzone is defined as the interval from the LAD of Hoegispotis 
unfjorma to the LAD of H. tin&s ms. It is recorded in the five deepest samples 
from the Sherbrook Group in Fenton Creek-l over an interval of 32 metres. The 
zone is characterised by the rare but consistent occurrences of the eponymous 
species in each sample together with consistent occurrences of Appendicisporites 
distocarinatus (in all samples), Ruguhtisporites udmimbilis ms (in 4 of 5 samples) 
and LQeuig&qorites muscz ms (in 3 of 5 samples). The presence of very rare 
specimens of Phyfbcfadidites muwsonti at 1650.5m and 1654m and Clav~em friplex 
at 1650.5m and 1635m confirms that the interval still belongs to the P. mawsonii 
Zone. 

The assemblages have similar compositions on counts being dominated by the 
species groups Gkicheniidites (average 20%). Cyuthidites (average 18%). 
hdocarpidites/AZisporites (average 11%) and AmucariaciteslDilwynites (average 
-9%). The consistent high abundance of GZeicheniidites (from 6% to 44%) is a key 
compositional feature which distinguishes assemblages from the basal Sherbrook 
Group from those of the underlying Eumeralla Formation. Average spore-pollen 
diversity in the subzone is 35+ species with a total species diversity of 50+ 
species. 

The If. trinalis Subzone has previously been documented from Units A, B and 
basal part of Unit C of the Waarre Formation (Partridge, 1994). 

PimopoZZenites pannosus spore-pollen Zone. 
Interval: 1790.5-1810.0 metres 
Age: Late Albian. 
The two sample analysed from the Eumeralla Formation gave very low yield, spore 
dominated residues in which Cyathidltes spp. (34%), and BacuZatisporites/ 
Osmundacidites spp. (25%) were the dominant species complexes. The 
gymnosperm pollen were dominated by Akporltes /podocarpidites spp. ( 17%) with 
Corr>lf&uz spp. showing a secondary but distinct abundance averaging -4%. This 
latter species abundance has proved to be a key difference in distinguishing 
between assemblages from the Eumeralla and Waarre Formation even in spore 
dominated assemblages like those found near the base of the latter formation in 
Fenton Creek-l. In this well fortunately the samples can be confidently assigned 
to the P. pannosus Zone on the rare presence of the eponymous species. 
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NeZsonieZZa aceras microplankton Zone. 
Sample at 1118 metres. 
Age: Early Campanian. 
The shallowest samples analysed can be assigned to the AL acems Zone on the 
presence of a single specimen of the eponymous species. Other species in the low 
diversity microplankton assemblage are not considered zone diagnostic. The 
underlying sample at 1200m also contains a low diversity microplankton 
assemblage which potentially could belong to this zone. 

Isczbelidinium cretaceum microplankton Zone. 
Interval: 1320.0-1422.0 metres. ?. I ; -1 ,‘. q __ e .C_ -_e j t d ,-. i_, * i- I 
Age: Late Santonian. 
Multiple specimens of the eponymous species recorded from both samples confirm 
the zone assignment. The samples also contain a variety of morphologically 
related types many of which have been assigned to new subspecies by Marshall 
(1984). Most significant is IsaM.idinium beyztense subsp. rotundaturn which is 
here considered to be a separate species whose FAD defines the base of the new 

) I. rotundaturn Subzone. This subzone has previously been recorded from the 
Nullawarre Greensand and base of the overlying Skull Creek Mudstone 
(eg. Partridge, 1994). as is the case in Fenton Creek-l. Other subspecies recorded 
were I. cretaceum subsp. contracturn and I. cretaceum subsp. elongatum, which 
were both found in the deeper sample. Although the Isabelidinium species show 
the most diversity, Hetemsphueridium species tend to dominate the assemblages 
counts. 

Isabelidinium bcdmei microplankton Subzone. 
Interval: 1498.5-1520.0 metres. 
Age: Coniacian. 
The Isabelidln~um balmei Interval Subzone was erected as a subzone of the 
C. striationus Zone by McMinn (1988) for the interval from the FAD for I. balmei 
to the FAD for Gillinla hymenophom and was considered to lie within the total 
range of C. striatoconus. In Fenton Creek-l the two samples assigned to this zone 
contain I. balmei but lack C. striatoconus even though all slides from the two 
samples were searched. The samples may therefore be considered equivalent to 
the C. strbtoconus Zone or may represent a previously unrecorded and slightly 
older interval in the Otway Basin between the FAD of I. balmei to the FAD 
C. strfatoconus. Supporting the latter proposition is the lack of the spore ClaufJem 
vufhLosus n.sp. which on recent work in the Otway Basin appears to have a 
similar FAD to C. strintoconus. In Dunbar-l the nearest well to Fenton Creek-l, 
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containing the C. striatoconus Zone, the eponymous species of the latter zone 
occurs with both C. oulhtosus and I. balmel in a lower sample but I. balmei is 
missing from the association in an upper sample (Partridge, 1995). These 
differences in species associations may represent real range differences, or may 
just reflect serendipidous factors of sampling and paly11010g~ processing. Because 
of this uncertainty it is considered best to refrain from assigning the two samples 
in Fenton Creek-l to the C. stiatoconus Zone. 

Pdaeohystrichophora in.@sotioides microplankton Zone. 

Intend: 1524-1654.0 metres. . 

Age: Turonian. 
Although the seventeen samples assigned to this zone only showed low diversity 
in the Waarre Formation (average 6+ species per sample) and moderate diversity 
in the Flaxman Formation (average 14+ species per sample) the total diversity 
over the interval is high with 40+ species recorded. 

The zone was originally defined on negative criteria of the absence of the index 
species for the underlying and overlying zones (Helby et al., 1987; p.62). In Fenton 
Creek-l, as in other wells in the Otway Basin, the characteristic species of the 
underlying Cenomanian D. multispinum Zone are not found. Such species looked 
for and not found included Diconodinium multispinum, Pseudocemtium fudb~okiae, 
Ltbsphaetidium siphoniphorum and Cunningtipsis denficulata. The top of the zone 
is usually better defined as Conosphaeridium stricrfoconus, the index species for 
the overlying zone, has been recorded from wells in the Otway Basin, although 
not in this well. Within the P. infusorioides Zone in Fenton Creek-l three 
subzones are recognised as described below: 

Kiokansim polypes microplankton Subzone. 
Interval: 1524.Om? to 1526.5m-1549.0 metres. 
Age: Late? Turonian. 
In the Otway *Basin this subzone is defined as the interval between the FAD of 
VdensielZa griphus to the LAD of Kiokansium polypes which is usually concurrent 
with the LAD of V. griphus. In the Port Campbell-2 well this zone conforms 
exactly with the type section of the Flaxman Formation (Partridge, 1996a) and 
therefore its identification is used as a key method for confirming the presence of 
that formation. The zone is recorded from ten samples in which the index species 
are usually prominent components of the microplankton assemblages. Valensklla 
griphus ranges in abundance from 4% to 17% (average - 17%). and Kiokansium 
polypes ranges in abundance from < 1% to 14% (average - 10%) of MP count. The 
most abundant marine dinoflagellate however is Heterosphaeridium spp. ranging 
in abundance from 4% to 38% (average - 17%). Although overall the 
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microplankton are common to abundant through the zone (10% to 59%: average 
39% of total SP and MP count) a significant component of this abundance is the 
algal cyst Amosopollis crucronnis which varies from < 1% to a maximum of 37% 
(average - 12%) of total SP and MP count. In what are otherwise relatively 
homogeneous microplankton assemblages, through the Flaxman Formation, this 
variation in abundance of A. cruciJormis is interpreted to reflect some type of 
cyclical phenomenon. As A. cntc~onnis has been observed to occur in abundance 
in both non-marine and marine environments the changes in abundance in this 
instance could be reflecting influxes of fresh or brackish water containing 
A. cruc~ormis into the basin. 

The top sample at 1524m is described as a greenish grey sandstone. This 
contrasts with its log character which appears to indicate a shale or claystone. 
The samples also lies just half a metre above the top of the Banoon Member 
picked at 1524.5m. It is therefore possible the recorded depth at which this 
sidewall core was shot may be slightly in error. Alternatively, the sample may 
represent a reworking and mixing event at the flooding surface at the base of the 
Belfast Mudstone. Supporting this latter interpretation is the high abundance of 
‘kithyrodinium sp. cf T. sp. A of Marshall 1990 which represents 50% of the 
microplankton count. This species is not recorded in the underlying samples but 
is common in younger samples and therefore is potentially indicating the sample 
at 1524m should be assigned to the Belfast Mudstone. 

Overall the Flaxman Formation assemblages have the highest abundance and 
diversity of microplankton of all the stratigraphic units analysed in Fenton 
Creek-l. The marked change in both abundance and diversity of marine 
microplankton compared to the underlying Waarre Formation is the reason the 
formation is interpreted to represent the base of the major flooding event as well 
as the base of the regional seal within the Port Campbell Embayment (Partridge, 
1997). The environment of deposition at Fenton Creek-l is interpreted to be outer 
shelf in fairly’deep water. 

Isabelidinium eoexus microplankton Subzone. 
Sample at: 1566.0 metres. 
Age: Late? Turonian. 
This subzone is defined as the interval between the FAD of Isabelicfinium euexus 
n.sp. to the local Otway Basin FAD of Vixlerzs~ellagiphus. The zone represents the 
oldest appearance in the Sherbrook Group succession of a small Isabelldinium 
species with a faint but distinct intercalary archeopyle (Type 21). In Fenton 
Creek-l this species is recorded in the shallowest sample analysed from the 
Waarre Formation, and from a few samples in the Flaxman Formation. The zone 
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is thought to be partly equivalent to the Ascodiniumpawum Zone of Evans (1966, 
197 1). Ascodlnlum parvum although having a similar outline, is distinguished by 
its characteristic combination archeopyle involving both intercalary and apical 
paraplates. Unfortunately. this latter species has not been identified in any 
palynological studies on new wells drilled in the Otway Basin during the last five 
years. It is therefore concluded that the early records ofA. paroum in the Otway 
Basin are all misidentifications. Another morphologically similar species is 
Isabelidintim acum&.uhLm which can be distinguished from I. euexus by the 
presence of a small but distinct apical horn on the endocyst. Although 
I. acuminatum has been recorded in the Otway Basin by various palynologists I 
have never seen, nor can I confirm that any of the previously identified specimens 
actually have this apical horn which is so characteristic of the type specimens of 
I. acuminatum. In the absence of this distinguishing characteristic the option 
followed here is to assign all similar but distinct specimens to the new species 
Isabelidinium eue3cus. The zone based on such morphological criteria may then be 
partly equivalent to the IsabeZidinium acumhatum IntervaI Zone of McMinn 
(1988), because small specimens of Isabelidinium, without a distinct apical horn 
on the endocyst, are included within McMinn’s ( 1985) concept of Isabelidinium 
ac.umiMtum. 

The low diversity and abundance of marine dinoflagellates associated with 
abundant AmosopoUis crucijormis in the samples at 1566m and 1567m is 
interpreted to indicate a shallow marine inner-shelf depositional environment. 

Cribropddinium edwardsii microplankton Acme Subzone. 
Interval: 1622.0-1654.0 metres. 
Age: Early? Turonian. 
The Cribroperidinium edwardsii Acme Subzone was established for marine 
dinoflagellate assemblages found in the lower part of the Waarre Formation 
which are of relatively low diversity and low abundance, yet contain a dominance 
of the eponyrnous species (Partridge, 1994). In the five samples in Fenton Creek-l 
referred to this zone average microplankton abundance is only -7% and average 
diversity 7+ species per sample. In these assemblages C. edwarckii has an 
abundance ranging from 7% to 50% (average -30%) of the total MP in what are 
very low assemblage counts (see Table 4). Although rarely dominant in the total 
palynomorph assemblages C. edwardsti is certainly the most conspicuous and 
often the dominant dinoflagelIate, thereby justifying the use of the term Acme 
Zone. The LAD for C. edwardsfl in the Port Campbell Embayment appears to be 
within or at the top of the Flaxman Formation, but as its occurrence in the 
latter formation is both rare and sporadic it is considered highly likely that most 
of these younger occurrences represent reworking. Because of this significant 
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difference between total range versus dominance in the assemblages the weight 

) 
given to the records of C. edwardsli in early palynological reports in the Otway 
Basin should be treated with extreme caution unless there is some indication of 
the relative abundance of the species. 

Environment of deposition during this zone in Fenton Creek-l is interpreted to 
be shallow marine to marginal marine. The low abundance and diversity of the 
microplankton associated with coaly laminations and unusual high abundances 
of Gkicheniidites spores suggest that some deposition occurred landward of the 
palaeoshoreline in lagoons or estuaries (eg. SWC at I650.5m which is an 
interbedded coal and claystone with 44% Gleicheniidites). 
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Table-2 Interpretative Palynological Data for Fenton Creek-l 
Sample Depth Spore-Pollen Zone CR Microplankton Zone CR MPOm *corn 

(ml 
Key Species Present (and Subzone) (and Subzone) 

SWC 48 1118.0 N. senectus B2 N. aceras B3 -4% 1% FAD of porciplles sabuiosus at -4% 
Proteacldfles spp. abundant at 37%. 

swc 47 1200.0 
--__- 

N. senectus to 
--~. 

-6% NR Low yield sample without key species. 
T. apoxyexinus ProCeacldfles spp. common at 11%. 

-__-.-- 
SWC 46 1320.0 

__.---._ ._-- 
T. apoxyexfnus 

.-- 
Bl I. cretaceum B2 7% 2% FAD of Isabelicflnlum rotundaturn ms. 

Wpperl (I. rotuncfatum) ProteacfdfCes spp. common at 9% 
swc 45 1422.0 T. apoxyexfnus Bl I. crefaceum B2 13% 1% FAD of Trfcolporftes apoxyexfnus 

(Upper) Proteacldlles spp. common at 12% 
swc 44 1498.5 

_ -. 
P. nuzwsonft Bl I. balmef B2 24% 14% Cupressacftes pollen decreasing at -3% 

Proteacfdftes spp. rare at c 1%. 
swc 43 

--- -- 
1520.0 P. matvsonff Bl I. balmei B3 11% 9% FAD of Isabeffdfnfum bafmef 

Cupressacftes pollen spike of 14% 
SWC 42 1524.0 P. mawsonff Bl P. fnfusorfofdes B2 20% < l%- LAD of Kfokansfum pofypes 

(G. ancorus) M. pokpesl Cupressacftes pollen spike of -8% 
swc 41 

---.__ 
1526.5 P. mawsonff B2 P. InJusorfofcfes --iz-------- 10% 2% Cupressacftes pollen spike of 13% 

(G. ancorus) (K. polypd Dllwynltes spp. abundant at 50% 
swc 40 

.--.- --. 
1530.0 P. mawsonff Bl P. fnfusorfofcfes B3 12% 3% FAD of Tanyosphaerfdtum safpfnx 

(G. ancorus) W. po4w4 Cupressacfles pollen spike of 7%. 
-.-- 
swc 39 

_--_-. ._ -.. 
1533.5 P. mawsonIf Bl 

.___-___. 
P. fnfusorfofdes B2 49% 23% LAD of Laeofgatospotites musa ms 

-- 

(G. ancorus) (K. poWe4 Cupressacftes pollen increasing at -3% 
SWC 38 1535.5 P. mawsonff Bl P. f nfJusorf0 fcfes B2 43Oh 15% Cupressacftes pollen not recorded in count. 

(G. ancorus) W. poWes1 
swc 37 1538.0 P. mfwsonff B2 P, fnjiisorfofdes B3 44% 10% Low yield sample with poor assemblage. 

(G. ancorus) (K. p@pesl LAD of Rugufalfsporftes admfrabfffs ms 
SWC 36 1543.0 P. mawsonff - - --P. fnfusorfofdes Bl B2 52% 37% FAD of Glefchenfldlles ancorus ms 

(G. a ncorus) W p&u.=1 
swc 35 1544.5 P. mawsonff Bl P. I nfusorfofdes B2 51% 19% Maximum MP diversity of 2 l+ species. 

(K. po@pd Heterosphaerfdfum spp. 24% of MP count. 
swc 34 1548.0 

.-- _- 
P. mawsonff Bl P. fnfusorfofdes B2 58% 5% Maximum MP diversity of 20+ species. 

CK. po~ypes1 Heterosphaerfdfum spp. 22% of MP count. 



Table-2: Interpretative Palynological Data for Fenton Creek-l 
Sample Depth Spore-Pollen Zone CR Microplankton Zone CR MPOh AcOh 

Type (ml (and Subzone) Key Species Present (and Subzone) 
swc 33 1549.0 P. n2awsonli Bl P. ffttusorlofdes B2 46% 12% Heterosphaerfdfum spp. 38% of MP count. 

W. pal ypes1 Base of marine flooding event. 
swc 31 1566.0 P. nuzwson~musa) -B 1‘. 

-__ 
P. LnJusorfofdes 

~ .__--- ..------ 
B3 45% 40% LAD of consistent Laeufgafosporftes muss ms 

____ .____ 

(I. euexus) FAD of Isabelfdfnfum euexus ms. -____- 
swc 30 1567.0 P. mawsonff (Ii. rnii%j-%i- P. fnJusorfofdes B3 36%- 33% Oldest occurrence of Phyffocfadfdftes 

mawsonff in count at -4%. 
swc 22 1622.0 P. mawsonff Bl P. fnfusorfofdes B3 12% 1% LAD of Hoegfsporfs trfnaffs ms 

(H. trfnalfsj (C. edwardsff Acme) LAD of consistent A. dfstocarfnafus. 
swc21 1635.0 P. mawsonff Bl P. fnfusorfofdes B3 9% 1% Maximum SP diversity of 42t species. 

(H. trfnaffs) (C. edwardsff Acme) LAD of Pufeoperfdfnfum cretaceum 
swc 19 1646.0 P. mawsonff Bl P. fnfisorfofdes B3 -5% NR Cyathfdftes spp. dominant at 34%. 

(H. trfnalfs) (C. edwardsff Acme) H. trfnalfs ms frequent at -3%. 
SWC 18 1650.5 P. mawsonff Bl P. fnfusorfofdes B3 7% 1% Gfechnffdftes spp. at 44%domIKGt. - -- 

---- 

(H. trfnalfs) (C. edwardsff Acme) FAD of Chugera trfpfex. 
swc 17 

I 
1654.0 P. mawsonff Bl P. fnt.usorZofdes B3 -3% NR FADS ofP. mawsonff, Hoegfsporfs trfnaffs ms 

(H. trfnalfs) (C. edwardsff Acme) and Appendfcfsporftes dfstocarfnatus. 
swc 4 1790.5 

-.-- -._ 
P. pannosus B2 ------m-- NR Cyathfdftes spp. dominant at -30% 

--__- -- - 

Rare Phfmopolfenftes pannosus present. 
swc 2 1810.0 P. pannosus B2 NR NR FAD of Phfmopoffenftes pannosus. 

Corofffna spp. conspicuous at 6.5%. 

Abbreviations: 

CR = Confidence Ratings FAD = First Appearance Datum 
MP% = Microplankton as percentage of total MP and SP count LAD = Last Appearance Datum 
Ac”h = Amosopollfs cruclformk as percentage of total SP and MP count. NR = Not Recorded 
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Confidence Ratings 

The Confidence Ratings assigned to the zone identifications on Table 2 are 
quality codes used in the STRATDAT relational database developed by the 
Australian Geological Survey Organisation (AGSO) as a National Database for 
interpretive biostratigraphic data. Their purpose is to provide a simple relative 
comparison of the quality of the zone assignments. The alpha and numeric 
components of the codes have been assigned the following meanings: 

Alpha codes: Linked to sample type 
A 
B 
C 
D 
E 
F 
G 

Core 
Sidewall core 
Coal cuttings 
Ditch cuttings 
Junk basket 
Miscellaneous/ unknown 
Outcrop 

Numeric codes: Linked to fossil assemblage 
1 Excellent confidence: High diversity assemblage recorded with 

key zone species. 
2 Good confidence: Moderately diverse assemblage recorded 

with key zone species. 
3 Fair confidence: Low diversity assemblage recorded with 

key zone species. 
4 Poor confidence: Moderate to high diversity assemblage 

recorded without key zone species. 
5 Very low confidence: Low diversity assemblage recorded without 

key zone species. 

Species Diitersity 
The use of relative diversity terms equate to the following number of species. 
Both spore-pollen and microplankton diversity excludes reworked or caved species 
in the samples 

Very low = 14 species 
Low = &lo species 
Moderate = 1 l-25 species 
High = 2&74 species 
Very high = 75+ species 
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Table-4: Fenton Creek-l 
Range and Abundance Chart 4 $ s !$ z 3 3 ; 
for Palynomorphs E i g g g 6 g g 

9 9 9 9 v! 9 9 v! 
Sample Type “, 

z z 3 9 
E 

& Depth (m) 
zi it 

z I.0 ln In 
I-l- -l-l-l-l- 

SPORJSS 
Aequitriradites spp. 
Appendicisporites spp. 
Baculatisporites spp. 5.0% 0.9% 2.1% 0.9% 0.6% 
Cicatricosisporites spp. 0.6% 0.9% 1.4% 1.9% 0.6% 
Clavifera spp. 2.0% 1.7% 0.9% 2.8% 1.2% 
Cyathidites (large) >40pm 1.8% 3.0%' 1.1% 1.8% 2.1%/ 5.6% 1.9% 0.6% 
Qathidites (small) <40pm 1.8% 7.9% 3.4% 3.6% 4.9% 5.6% 2.9% 3.7% 
Dictyophyllidites spp. 1.0% 1.7% 0.9% 3.5% 
Foveogleicheniidites confossus 
Gleicheniidites spp. 0.9% 6.9% [ 6.9% 14.5% 1 14.8% 5.6% 4.9% 4.3% 
Herkosporites & Ceratosporites spp. 1 2.9% 1.8%j 1.9% 
Laevigatosporites spp. 1.8% 2.O%j 2.3% 3.6%1 1.4% 1.9% 
Marratisporites scabratus I I 1 0.9% 1.9% 
Osmundacidites spp. 1.0% 1.1% 0.9% 0.9% 1 .O% 
Peromonolites spp. 
Retitriletes spp. 1.8% 1 .O% 0.6% 1.4% ’ 0.9% 2.9% 0.6% 
Rugulatisporites spp. 
Stereisporites spp. 1 .O% 1 0.9% 1.0% 
Triletes undiff. 0.9% 3.0% 2.3% 0.9% 2.1% 3.7% 1.0% 0.6% 
Triporoletes reticulatus 
Total Spores 9% 34% 25% / 31% 37% 27% 21% 12% 
GYMNOSPERMS 
Araucariacites australis 1.0% l.l%/ 1.8% 1.9% 1.0% 1.2% 
Coroilina spp. 2.8% 
Cupressacites sp. O.S%l 0.9% 2.8% 13.9% 7.8% 13.4% 
Dilwynites pusillus 1.0% 4.0%! 2.7%, 3.5% 9.3% 13.6% 15.9% 
Dilwynites spp. 1 2.0%/ 0.6%; 3.6% 4.9%; 9.3% 24.3%!34.1% 
Hoegisporis trinalis ms I I I 
Lygistepollenites florinii 1 2.O%i I 

! I ; 
Microcachryidites antarcticus 4.5% 3.0%/ 6.3%( 4.5%/ 15.5%; 7.4% 11.7%/ 5.5% 
Phyllocladidites eunuchus ms 
Phyllocladidites mawsonii 14.5% 6.9% 6.3% 2.7% 2.1% 4.6% 2.9% 2.4% 
Podocarpidites spp. 20% 20% 26%, 23% 27%, 17% 12%, 12% 
Podosporites microsaccatus 2.7% 5.0% 1.7%! 8.2% 5.6%1 5.6% 2.9% 3.0% 
Vitreisporites signatus 0.6% 0.7% 1.0% 0.6% 
rotal Gymnospenns 42Oh 41°h 47% 47% 62% 71% 77% 88Oh 
ANGIOSPERMS undiff. 1.7%/ 0.9% 
Weropollis asteroides 1.7%/ 
Australopollis obscurus 0.9% 8.9% 10.3% ! 2.7% 0.7% 1 .O% 
Forcipites sabulosus 3.6% 2.0% I 

Forcipites spp. 2.7% 2.0% ( 0.9% 
,iliacidites spp. I 

I 0.7% 
Vothofagidites senectus I 

‘roteacidites spp. 37% 11% 9%’ 12% 0.9% 
rricolpites /Tricolporites spp. 4.5% 3.0% 5.1% 4.5% 0.9% 1 .O% 
IYiporopollenites spp. 1 .O% 0.9% 
r0td hgi0~pm~ Pm_ 49Oh 26Ok, 28%; 22Oh l”k 2Ok 2% 

TOTAL SPORE-POLLEN COUNT: 110 101 175; 110 142 108 103! 164 
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Table-4: Fenton Creek-l 
Range and Abundance Chart $! $ s $ $ 3 0 7 
for Palynomorphs g g g g i 5 i ; 

9 9 9 9 v! 9 9 v! 
Sample Tppe 2 

&Depth(m) 
8 

2 2 
: E 3 $i za : 
d - - 2 !2 2 

I I 
MXCROPLANKTON Ok of MP COUNT 
Microplankton undiff. 40% 23% 6% 11% 21% 31% 33% 
Amosopollis cruciformis 20% 31% 6% 59% 7% 17% 
Chatangiella spp. / Isabelidinium spp. 14% 29% 7% 
Chlamydophorella nyei 
Cleistosphaeridium ancotierum 4% 
Zribroperidinium edwardsii 
Zyclophelium spp. 
Heterosphaeridium spp. 40% 57% 8% 41% 23% 14% 8% 
Kallosphaeridium spp. 
Kiokansium polypes 4% 6% 
Lecaniella spp. 
Microdinium spp. 17% 
Vummus spp. 14% 
Ddontochitina spp. 14% 8% 6% 
Iigosphaeridium spp. 7% 
Waeohystrichophora infusorioides 23% 
%lambages spp. 12% 6% 
jigmopollis spp. 6% 
jpiniferites spp. 
IYithyrodinium spp. 8% 50% 50% 
Jalensiella griphus 4% 17% 

TOTAL MICROPLANKTON COUNT: 5 7 13 17 44 14 26 18 
b3icroplankton as Ok of total SP & MP 4% 6Oh 7% 13% 24Oh llOh 20°k 10% 
1. cruciformis as % of total SP & MP 1% 2% 1% 14% 1% 2% 

TOTAL SP and MP COUNT: 115 108 188 127 186 122 129 182 

X-her fossils as % of Total Count 
:ungal fruiting bodies 
?.rngal spores j 1.7% 0.5% 0.8% / 0.8% 
G.rnga.l hyphae 1 .O% 1.5% 0.5%' 2.4% 3.0% 0.5% 
r0td Fungii 2% 2% 2Ok l0h 3O4b 3Oh 1% 

Reworked Fossils 1.0% 3.0% 0.5% 0.8% 
. 

TOTAL COUNT: 115 108 192 133 188 i 126 133 183 
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Table-12: Fenton Creek-l 
Range and Abundance Charti $ g g $ $ $ 3 g 
for Palynomorphs 

g g f g [ i g g 
i m 

9 v! q 9 9 q 9 9 
Sample Type g 

& Depth (m)! ii 
2 8 3 s G  

2 
z 

d 
2 !2 2 2 16 

d !5 

MICROPLANKTON Ok of MI’ COUNT I 
Microplankton undiff. 21% lO%j 8% 15% 6% 12% 14% 12% 
Amosopollis cruciformis 21% 47% 34% 22% 71% 38% 8% 27% 
Chatangiella spp. / Isabelidinium spp. 1 5% 13% 1% 
Chlamydophorella nyei 2%i 6% 2% 3% 6% 
Cleistosphaeridium ancoriferum =I 5% 
Cribroperidinium edwardsii 
Zyclophelium spp. 1% 
Heterosphaeridium spp. 21% 8% 6% 36% 4% 24% 22% 38% 
Kallosphaeridium spp. 1%) 1% 31% 
Ktokansium polypes 14% 8% 4% 5% 3% 4% 6% 
Lecaniella spp. 
Microdinium spp. 
Vummus spp. 
Ddontochitina spp. 3% 4% 1% 1% 6% 2% 
Dligosphaeridium spp. 
Palaeohystrichophora infusorioides 8% 10% 2% 3% 
Wambages spp. 1% 4% 1% 
jigmopollis spp. 2% 
jpiniferites spp. 10% 1% 
rrithyrodinium spp. 
Jalensiella griphus 21% 5% 3% 16% 13% 12% 12% 9% 

TOTAL MICROPLANKTON COUNT: 14 1081 80 55 113 110 154 86 
Microplankton as Ok of total SP h MP 12Ok 49% 43Oh 44% 52% 51°b 58% 46% 
1. cruciformis as % of total SP & MP 3% 23% 15% 10% 37% 19% 5% 12% 

TOTAL SP and MP COUNT: j 118 2201 1851 124 217 217 264 189 

Xher fossils as Ok of Total Count 
‘ungal fruiting bodies 
‘u ngal spores 
‘ungal hyphae 
r0td Fun@ 

I I I I / i 0.4%; 
I 0.5% 0.4% 
/ 0.8% 3.9% 1.1% 0.8% 0.5% 0.4% 0.5% 

1% 4%) 1% 1% 0% 0% 1% 1% 

teeworked Fossils 
1 I I I 1 , I I 

1 0.4%1 0.5%1 0.8% 1 0.5% 1 I 0.7% I 
\ I ! 

TOTAL COUNT: 1 119 2301 1881 126 218 218 267 190 
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I 
I 
I 
i 
I 
1 
i 
? 

9 9 9 9 9 ‘? 9 v! 
s 

9 
Sample me 8 

&Depth (m) 2 , z 3 
Ki s 

0 

2 (D s 5 H d r( r( r( l4 ii 

SPORES I 

Aequitriradites spp. I 7.1% 
Appendicisporites spp. 1 0.9% 1.9% 2.0% 1.7% 0.8% 
Baculatisporites spp. 0.9% 1 3.8% 2.8% 2.0% 0.9% 3.4% 0.8% 16.8% 20.1% 
Cicatricosisporites spp. I 0.9% 3.3% 1.7% 0.8% 12.7% 2.0% 1.4% 
Clavifera spp. 0.9% 1 0.7% 
aathidites (large) >40pm 4.7% j 3.8% 4.7% 5.3% 8.7% 2.5% 4.0% 3.0% 6.5% 
Cyathidites (small) c40pm 8.4% j 11.3% 18.9% 10.0% 25.2% 3.4% 4.0% 26.7% j31.7% 
Dictyophyllidites spp. 0.9% / 4.7% 6.6% 2.7% 1.7% 1.7% 0.8% 
Foveogleicheniidites confossus 1.9% 1 0.9% 0.7% 
Sleicheniidites spp. 10.3% 112.3% 18.9% (17.3% 6.1% 44.1% 11.1% 5.0% ( 1.4% 
Herkosporites & Ceratosporites spp. I 1 1.3% 0.8% 0.7% 
Laevigatosporites spp. 0.9% I 1.9% 1 3.3% 2.6% 1 13.6% 12.7% 
Marratisporites scabratus I 0.7% 
Dsmundacidites spp. 1 0.9% 1.9% 1.7% 6.9% 6.5% 
Peromonolites spp. I 0.8% 
Retitriletes spp. I I 0.7% 3.5% 0.8% 4.0% 
Rugulatisporites spp. 6.5% 1 0.9% 0.9% 1.3% 6.1% 0.8% 
Stereisporites spp. 1.3% 0.9% 0.8% 2.0% 
Triletes undiff. 0.9% 1 3.8% 8.5% 7.3% 8.7% 5.1% 4.0% 3.0% 4.3% 
Triporoletes reticulatus 0.9% 4.8% 
Total Spores 36% ; 44% 67’Yo 60% 70% 79Oh 63% 69Oh 73% 
GYMNOSPERMS I 
Araucariacites australis 9.3% 1 6.6% 4.7% , 6.0% 6.1% 0.8% 4.8% 3.0% , 3.6% 
Corollina spp. 0.9% ) 0.9% 0.8% 2.0% 6.5% 
Cupressacites sp. 1.9% j 3.8% 2.8% j 2.0% 
Dilwynites pusillus 4.7% I 2.8% 9.4% 1 6.7% 0.8% 0.8% 
Dilwynites spp. 4.7% 2.8% 0.9% / 6.0% 
Hoegisporis trinalis ms ( 0.9% i 1.3% 2.6% 0.8% 0.8% 1 I 
Lygistepollenites florinii 
Microcachryidites antarcticus 7.5% I 4.7% 0.9% 5.3% 2.6% 3.4% 6.3% 5.9% 1.4% 
Phyllocladidites eunuchus ms 0.9% 
Phyllocladidites mawsonii 2.8% 1 3.8% 
Podocarpidites spp. 28% 1 27% 13% 9% 15% 11% 8% 20% 14% 
Podosporites microsaccatus 1 0.9% ( 1.3% 0.9% 3.4% 15.9% 1.4% 
bWreisporites signatus 0.9% 1 0.8% 
I’otal Gpmnosperms 61% 1 53Ok 33OA ( 38% 29% 21°A 370X, 31°A 1 27% 
FWGIOSPERMS undiff. 1 1.9% 
Weropollis asteroides 0.9% 
Iustralopollis obscurus 1.9% 1 
?orcipites sabulosus 
?orcipites spp. 
Aiacidites spp. 2.0% 
Uothofagidites senectus 
‘roteacidites spp. 
rricolpites /Tricolporites spp. 0.9% / 0.9% ( 0.7% 
rriporopollenites spp. 
r0talAngi0~~~~ 3OA 3% 1 2% 1% j 1% 

TOTAL SPOFkE-POLLEN COUNT: 107 / 106 106 1 150 115 118 126 101 1 139 
I I 

Table-4: Fenton Creek-l 
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Tableq: Fenton Creek-i I - 
RangemdAbu.ndmceChti g I g g g fi 5 
for Palynomorphs g i 

I 0 
!Gp ; 
0 I g 

iii5 i 8 pGi$ 

9 
Sample Type g g q$~g~z~~~g~; 

&Depth (ml z t d 

MICROPLAN~TON % of MP COUNT I I i I I / 
Microplankton undiff. 3% 3% 36%/ 43%/ 1 22%1 25%: I 

AmOSopOllis cruciformis 90%; 90% 7%j 7%; ll%j I I 

Chatangiella spp. / Isabelidinium spp. 1%’ I 
FL-- 

Chlamydophorella nyei l --_ 
Cleistosphaeridium ancorifexum I 

4 1 
Cribroperidinium edwardsii 14%; 7% 50%/ 33%, 50%: ! 
Cyclophelium spp. 1 42% 1 1 50%1 [ ; j 
Heterosphaeridium spp. 5%; 5% 7%: I i I 

I 

Kallosphaeridium spp. I I I I I 
Kiokansium polypes 7% j ..:- 1 I 

Lecaniella spp. 1% I I 1 I )?5%: I 
Microdinium spp. 1 , 1 : ) : ’ 
Nummus spp. I ( ; I I I ’ I 
Odontochitina spp. I ! I ! 22%j I I 
Oligosphaeridium spp. 1 21%! 43%j j 11%’ 
Palaeohystrichophora infusorioides I I 1 I 1 i i ; : 
Palambages spp. ! 1 I I I ; 
Sigmopollis spp. I : 

I I 

Spiniferites spp. I : 7%; 1 i ( 1 j 

Trithyrodinium spp. I 1 I I I 1 I 
Valensiella griphus I I I I 

TOTAL MICROPLANKTON COUNT:’ 87; 60 14) 14 / 6 / 9 / 4; 
I 
I 

Microplankton as % of total SP & MP 45%: 36%/ 12%: 9%: 5%: 7?!/ 3%: I 
A. cruciformis as % of total SP & MP 4O?b 33% 1%: l%/ I 1%: I 1 I 

TOTAL SP and MP COUNT:1 194 , 166 120 / 164 , 121 ; 127 : ICC iO1 i 139 
1 / ; j 

Other fossils as % of Total Count I I 

Fungal fruiting bodies i 1.0% 1 1 ( j ; ; 1 
! ! 

Fungal spores 1 0.5% 1.7% ( 1 0.6% j / I I 1 I 
Fungal hyphae i 2.5% i 3.5% j 0.8% i 0.6% / - j / 0.8% , 1.0% / 
Total Fun.@ 4% i 5?/0 ’ I?‘/0 ’ 1% 1 1 1% 1 1% 

I I ! ! 
Reworked Fossils 

---A / 
i 1.2% 4.0% ) 0.8% ! / 1.0% I 0.7% 

. I ! I I I 
TOTAL COUNT:/ 199 1 172 j 121 1 167 / 126 1 128 1 131 ( 103 ( 140 



PALYNOMORPH RANGE CHART FOR FENTON CREEK-l, OTWAY BASIN. 

Format: Relative Abundance by Lowest Appearance 
Key to Symbols 

D = CONTAMINATION 
W = REWORKING 
X = PRESENT 
I = SINGLE SPECIMEN 
R=RARE (1% 
F = FREQUENT >I% TO (5% 
C = COMNON >5% TO <20% 
A = ABUNDANT >20% 
H = VERY ABUNDANT >33% 
3 = Questionably Present . 
. = Not Present 

--------------------------------------------~----------~----------------- .-------------------------------  ------------------_------------------------------------~------------------------------------------------  
. 

deJOlrn(Dr-QQ 0,: PI 0, * n  Q  r- 0  0)  0  
= “I?--” ~~Q~mQCQQO-N~~mQCQQO- 

c~P(.C(F(nncu~nno(?o,c?_nnoo(?ns.~$= 

-----------a----  -------------------------------------------------------- .------------------------------------------------  ---------------------------------------~-------------------------------------------------  

1118.0 M SWC 48 
1200.0 n swc 47 i P : : : : 

FPP.CR.APP.......F.......I F.C.. . . 
FCC.FF.ACF.......P........:::C.C.... 

1320.0 H SWC 46 P R P FCC-C! AFR..... 
1422.0H SWC45FRi:RiFPC.Ci:ACR... 

C.......IP.CR.P.C...R 
.R:C.......RP.P..P.F... 

1498.5 M SWC 44 R F . R F R P C C . C ACP..:: R R RF.F FRFR..Ii 
1520.0n SWC43PR.RRPCCC.C~:CCR....:.~R::::::...CR:F.F.... 
1524.0H SWC42 RR..F.RPP.CR.CPF....W..R..W.......C.. R 
1526.5U SWCQlRR....RPF.C..CPR.......R..........C..R~=:::R 
1530.0 w swc 40 F P ? PCF.CF.CFR..... 
1533.5 n swc 39 c P ? Ii Ii : F c c . c 

P.C..FRR.... 

1535.5 H SWC 38 P . . R P . P C C . C 1; : 
C.R.....; :liii::::::R.C .P.F R 
CFR........R.......R.CR.R.R.R:::. 

1538.0M SWC37FF.RF.CFC.FF.C.... . . . . P.R P... 
1543.0 t4 SWC 36 F F . F PCCWCR.CFR..k:....i:::::::..Fi:i:F.... 
1544.5 H SWC 35 C F . Ii F i F C P . C P . C R R . . R.. 
1548.0 t4 SWC 34 F F . RRPCC.CR.CFR..i::::R..ii:i:: 

P.C..PPR... 

1549.0 H swc 33 P P . ii P 
R. .P.F.. .;J 

RCC.AR.CF........F..I.....i:F..C.F... 
1566.0 ?J SWC 31 C R R . P i R C C . C R . A R 
1567.0 H SWC 30 C F . . 

R.C..R.P...i 

1622.0 H SWC 22 . F R . 1; : 
CCC.FR.Ai::::::::Ri:;::::::F.F..F P. 
AAA.RP.C.R.R...R.. P.. C.C.RRli..::: 

1635.0 bl SWC 21 C F R . P . P C A W C 
1646.0 H SWC 19 C R . R F . C A C . F ;r : 

CFR.R......iiP..i::F 
CFF........RRF..R..FR 

FRFPP. 
RFP. 1;: 

R. 

1650.5 H SWC 18 R F R . R . F P H . R . . C P . . 
CAR.ii::::"' 

R..R..F.i.RC.i..ik 
1654.0 t4 SWC 17 F R . R C . P P P . C . 
1790.5 H SWC 04 F C R R R F P A P . C C 1; A R F 

RFCFRRRRRRRRRFC?RRRFR 
RRRRRRRR................... 

1810.0N SWCOZFARRFCCAPPFCRCFRR...............-............ 



4s
 

82
 

46
 

15
8 3 

12
2 

10
3 4 30

 
31

 

3:
 5 47
 

95
 

13
1 

17
8 

17
5 32

 
59

 6 
13

9 
10

9 
12

3 90
 

19
 

17
9 68

 
83

 7 8 
12

0 
11

0 
13

2 69
 

48
 

96
 

33
 

1:
; 

18
0 81

 
70

 
35

 
15

9 
13

3 36
 

10
6 89

 
71

 
20

 
86

 
78

 
15

0 88
 9 

17
0 91

 
49

 
13

4 
12

4 37
 

14
6 

14
7 

14
8 97

 
60

 
14

0 
15

2 
15

3 
'<

II 

.--
 

_-
 

. 
. 

q*
qq

q+
‘. 

“n
.. 

. 
. 

. 
. 

. 
f..

 
. 

. 
I. 

” 
-- 

- 
_ 

_ 
__

 
!! 

27
 

ii 
AP

PE
N

D
IC

IS
PO

R
JT

ES
 

D
IS

lV
C

AR
JN

AT
LJ

S 
_ 

- 
C

AH
AF

tO
ZO

N
O

SP
O

R
IT

ES
 AU

ST
R

AL
IE

N
SI

S 
C

AM
Ji

R
O

ZO
N

O
SP

O
R

IT
ES

 BU
LL

AT
U

S 
C

.A
BA

R
O

ZO
N

O
SP

O
R

IT
ES

 H
ES

KE
R

BE
N

SI
S 

C
AN

'N
IN

G
IA

 R
O

TU
?4

D
AT

U
?4

 
C

ER
AT

O
SP

O
R

IT
ES

 E
Q

U
AL

IS
 

C
H

LM
YD

O
PH

O
R

EL
LA

 N
YE

I 
C

IB
O

TI
U

BS
PO

R
A 

JU
R

IE
N

EN
SI

S 
C

IC
AT

R
IC

O
SI

SP
O

R
IT

ES
 

AU
ST

BA
LI

EN
SI

S 
C

IC
AT

R
IC

O
SI

SP
O

R
IT

ES
 

C
U

BE
IF

O
R

nI
S 

C
IC

AT
R

IC
O

SI
SP

O
R

IT
ES

 
H

U
G

H
ES

11
 

C
IC

AT
R

IC
O

SI
SP

O
R

IT
ES

 
PS

EU
D

O
TR

IP
AB

TI
TU

S 
C

IC
AT

R
IC

O
SI

SP
O

R
IT

ES
 

BH
O

D
M

O
S 

M
S

 
C

IC
AT

R
IC

O
SI

SP
O

R
IT

ES
 

SP
P.

 
C

LA
VI

FE
R

A 
TR

IP
LE

X 
C

LA
VI

FE
R

A 
W

LT
U

O
SU

S 
H

S 
C

LE
IS

TO
SP

H
AE

R
ID

IU
I( 

AN
C

O
R

I 
Bu

n 
C

O
N

TI
G

N
IS

PO
R

IT
ES

 
BU

R
G

ER
I 

C
O

PT
O

SP
O

R
A P

AR
AD

O
XA

 
ir ! 

C
O

PT
O

SP
O

R
A P

IL
EO

LU
S 

H
S 

C
O

R
O

LL
IN

A 
SI

M
PL

EX
 

C
O

R
O

LL
IN

A 
TO

R
O

SA
 

C
O

R
O

N
IP

ER
A 

O
C

EA
N

IC
A 

C
R

IB
R

O
PE

R
ID

IN
IU

M
 

ED
W

AR
D

S1
1 

C
R

IB
R

O
PE

R
ID

IN
IU

B 
SP

. 
C

R
YB

EL
O

SP
O

R
IT

ES
 B

ER
BE

R
O

ID
ES

 
C

R
YB

EL
O

SP
O

R
IT

ES
 S

TR
IA

TU
S 

C
R

YB
EL

O
SP

O
R

IT
ES

 S
TY

LO
SU

S 
C

U
PR

ES
SA

C
IT

ES
 S

P.
 

C
YA

TH
EA

C
ID

IT
ES

 
TE

C
TI

PE
R

A 
C

YA
TH

ID
IT

ES
 

SP
P.

 
la

rg
e 

>4
5 

C
YA

TH
ID

IT
ES

 
SP

P.
 

sm
al

l 
(4

5 
C

YC
LO

N
EP

H
EL

IU
B 

C
O

M
PA

C
TU

M
 

C
YC

LO
N

EP
H

EL
IU

X 
D

IS
TI

N
C

TU
H

 
C

YC
LO

N
BP

H
EL

IU
H

 V
AN

N
O

PH
O

R
IJ

M
 

D
EN

SO
IS

PO
R

IT
ES

 M
U

R
AT

U
S 

M
S

 
D

EN
SO

IS
PO

R
IT

ES
 V

EI
AT

U
S 

D
IC

TY
O

PH
YL

LI
D

IT
ES

 
C

R
EN

AT
U

S 
D

IC
TY

O
PH

YL
LI

D
IT

ES
 

SP
P.

 
D

IC
TY

O
TO

SP
O

R
IT

ES
 C

O
XP

LE
X 

D
IC

TY
O

TO
SP

O
R

IT
ES

 S
PE

C
IO

SU
S 

D
ID

EC
IT

R
IL

ET
ES

 
ER

IC
IA

N
U

S 
D

IL
W

YN
IT

ES
 

EC
H

IN
AT

U
S 

H
S 

D
IL

U
YN

IT
ES

 
G

R
AN

U
LA

TU
S 

D
IL

U
YB

IT
ES

 
PU

SI
LL

U
S 

M
S

 
D

IN
O

G
YM

N
IU

B 
AC

U
M

IN
AT

U
M

 

m
ic

ro
ns

 
m

ic
ro

ns
 

FO
R

AH
IN

IS
PO

R
IS

 
AS

YM
M

ET
R

IC
U

S 
PO

R
C

IP
IT

ES
 

SA
BU

LO
SU

S 
PO

R
C

IP
IT

ES
 

SP
P.

 
FO

VE
O

G
LE

IC
H

EN
IID

IT
ES

 
C

O
N

FO
SS

U
S 

FO
VE

O
SP

O
R

IT
ES

 C
AN

AL
IS

 
FO

VE
O

TR
IL

ET
ES

 B
AL

TB
U

S 
FO

VE
O

TR
IL

ET
ES

 N
.S

P.
 

FR
O

M
EA

 N
.S

P.
 

G
LE

IC
H

EN
IID

IT
ES

 
AN

C
O

R
U

S 
M

S
 

G
LE

IC
H

EN
IID

IT
ES

 
C

IR
C

IN
ID

IT
ES

 
G

R
AN

U
LA

TI
SP

O
R

IT
ES

 T
R

IS
IN

U
S 

H
ER

KO
SP

O
R

IT
ES

 E
LL

IO
TT

11
 

H
ER

KO
SP

O
R

IT
ES

 P
R

O
XI

ST
R

IA
TU

S 
H

ET
ER

O
SP

H
AE

R
ID

IU
M

 C
O

N
JU

N
C

TU
'M

 
H

ET
ER

O
SP

H
AE

R
ID

IU
X 

H
ET

ER
AC

AB
TH

U
M

 
H

O
EG

IS
PO

R
IS

 T
R

IN
AL

IS
 

XS
 

H
YS

TR
IC

H
O

D
IN

IU
M

 
PU

LC
H

R
U

B 
H

YS
TR

IC
H

O
SP

H
AE

R
ID

IU
n 

R
FX

U
R

VA
TU

M
 

H
YS

TR
IC

H
O

SP
H

AE
R

ID
IU

M
 T

U
BI

IfE
R

U
M

 
IL

EX
PO

LL
EN

IT
ES

 
PR

IM
U

S 
H

S 
IN

TE
R

U
LO

BI
TE

S 
IN

TR
AV

ER
R

U
C

AT
U

S 
IS

AB
EL

ID
IN

IU
H

 
BA

LM
51

 
IS

AB
EL

ID
IN

IU
M

 
BE

LF
AS

TE
N

SE
 

IS
AB

EL
ID

IN
IU

H
 

C
O

N
TR

AC
I'U

M
 M

S
 

T-
Y~

C
~ 

~T
TI

IT
IT

U
 ro

vr
ar

-s
yw

 

. 
. 

. 
pa

fl.
, 

. 
3.

 
ye

.. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
1:

 
52

 
:I 

PE
R

O
TJ

ZJ
LJ

TE
S 

JU
BA

TU
S 

. 
. 

. 
gn

q~
qn

p3
aa

q4
s 

l 
l 

l 
n*

. 
l 

l 
9 

l 
1;

 
‘5

3 
;I 

R
U

G
U

LA
TJ

SJ
W

ZJ
TE

S 
AD

M
JR

M
JL

JS
 

M
S 

. 
. 

. 
np

rd
rd

xs
* 

sn
Q

;o
a*

 
n 

rg
* 

~S
ill

~~
z)

X~
 

II 
54

 
1;

 S
TE

R
EJ

SP
G

JZ
JT

ES
 

AN
TJ

Q
U

JS
FO

R
II%

S 

. 
. 

. 
;o

. 
. 

. 
* 

. 
, 

w
pp

.. 
. 

. 
. 

. 
. 

. 
a.

 
* 

. 
. 

1;
 

55
 

‘1
; 

ST
ER

EJ
SW

JU
TE

S 
PG

C
G

C
R

JJ
 

. 
. 

. 
. 

sd
;rr

.. 
. 

. 
. 

sa
.. 

. 
. 

. 
. 

, 
. 

, 
q.

. 
II 

56
 

1;
 A

ST
ER

O
FG

LL
JS

 
AS

TE
R

O
JD

ES
 

. 
. 

. 
,#

Sa
p*

. 
I..

...
*.*

...
...

. 
II 

p7
 

;I 
R

JJ
U

ZT
JT

R
JL

.J
ZT

ES
 

SP
EC

TM
JL

JS
 

, 
. 

. 
. 

pp
;4

3.
 

p.
 

;rr
. 

p.
 

I..
 

. 
* 

. 
. 

. 
. 

I 
II 

60
 

1;
 C

IC
AT

R
JC

O
SJ

SP
O

JU
TE

S 
PS

EJ
JD

C
TJ

ZJ
PA

H
TJ

-J
 

.,,
. 

~.
...

...
...

...
 

. 
. 

. 
..I

. 
II 

59
 

1;
 C

O
R

O
LL

JN
A 

SJ
M

PL
EX

 
II 

,..
.~

.,,
...

...
...

 
* 

. 
. 

. 
. 

. 
. 

. 
11

 
60

 
1:

 M
TE

R
U

LO
BJ

TE
S 

JR
TR

AV
ER

R
JJ

C
AT

U
S 

, 
. 

. 
. 

;o
. 

1 
. 

. 
. 

. 
. 

. 
. 

. 
. 

* 
. 

. 
an

. 
9.

. 
1;

 
61

 
/I 

KL
U

KJ
SF

O
R

J’
TE

S 
SC

AB
ER

JS
 

, 
, 

, 
. 

;o
. 

, 
, 

, 
. 

. 
. 

. 
. 

, 
. 

p.
 

. 
. 

. 
. 

. 
. 

. 
II 

62
 

!I 
N

EO
JL

U
ST

R
JC

JU
A 

TR
U

N
C

AT
A 

. 
. 

..~
...

...
...

...
...

...
.. 

11
 

63
 

1;
 N

YS
SA

AP
O

LL
EN

JT
ES

 
JA

N
O

SU
S 

II 
. 

, 
. 

,a
.. 

, 
1 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

;a
.. 

. 
,, 

64
 

/I 
Pt

JY
LM

C
LA

D
lD

JT
ES

 
EU

N
U

C
tJ

U
S 

M
S 

, 
. 

. 
l 

70
.. 

. 
l 

al
p.

. 
. 

. 
;o

a 
. 

w
 

$g
 s

 
n 

0 
c]

 
x 

11
 

65
 

11
 P

R
O

TE
AC

JD
JT

ES
 

SP
P.

 
II 

, 
. 

. 
. 

s.
 

. 
, 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
3.

 
. 

. 
I, 

66
 

;I 
R

ET
JT

R
IL

ET
ES

 
FA

C
ET

U
S 

II 
,.,

,.~
.,.

...
 

e.
...

...
...

.. 
I, 

67
 

1;
 R

AJ
hJ

EJ
O

PS
lS

 
LL

U
JM

TA
 

. 
. 

. 
. 

If 
68

 
II 

C
U

PJ
ui

SS
AC

JT
Es

 
SP

. 
. 

qq
w~

;o
~~

-~
-q

nn
nn

'd
- 

fl.
0 

,, 
,..

.,;
o~

...
...

.'.
.".

.""
 

1;
 

69
 

jj 
D

EN
SO

JS
PO

R
fJ

XS
 

M
JI

R
AT

U
S 

M
S 

. 
. 

. 
. 

. 
n 

ZJ
 4

 
n 

'd
 

n 
n 

p 
n 

p 
p 

p 
p 

p 
n 

n 
w

 
?d

 'd
 

l 
11

 
70

 
;I 

DJ
L~

~‘
NJ

TE
S 

G
JM

JJ
JA

~J
JS

 
, 

. 
*a

. 
za

p.
 

pJ
.. 

. 
. 

. 
. 

. 
. 

. 
s.

. 
a.

. 
I 

I, 
71

 
I, 

FG
VE

O
G

LE
JC

JJ
EN

JJ
D

JT
ES

 
C

O
N

FO
SS

U
S 

. 
. 

, 
I 

. 
B.

 
. 

. 
. 

. 
. 

* 
. 

. 
. 

. 
. 

p;
rr*

 
l 

IO
 

l 
II 

72
 

II 
M

AR
R

A 
Tl

SK
)J

UT
t'S

 
SC

AB
H

AT
U

S 

* 
. 

. 
. 

. 
z.

 
I 

. 
n 

a 
. 

. 
. 

. 
. 

. 
. 

e 
s 

. 
. 

. 
. 

I 
,, 

,7
” 

;I 
JU

ZT
JT

R
JL

ET
ES

 
EM

JN
U

LU
S 

II 

, 
. 

, 
I 

I 
;p

. 
p.

. 
;o

. 
2]

. 
. 

. 
. 

. 
. 

. 
. 

. 
a.

. 
,, 

74
 

:I 
R

U
G

U
JA

TJ
SP

O
R

JT
ES

 
N

SP
. 

(h
rg

e)
 

, 
, 

. 
. 

I 
. 

q.
 

q 
. 

ru
sq

* 
rd

ltd
* 

N
 

. 
3 

q 
0 

,-)
 

q 
II 

75
 

I! 
AU

ST
R

AL
G

FG
LL

JS
 

O
BS

C
U

JW
S 

II 
. 

, 
, 

, 
. 

. 
s.

 
. 

. 
. 

. 
. 

. 
* 

0 
. 

. 
. 

. 
. 

. 
. 

. 
. 

,, 
70

 
1;

 C
IC

AT
R

JC
O

SI
SP

W
ZJ

TE
S 

R
H

O
D

AN
O

S 
M

S 
%

 

, 
, 

, 
, 

, 
. 

a;
sr

. 
gg

. 
n.

. 
*. 

. 
. 

*. 
. 

. 
. 

. 
II 

77
 

1;
 R

U
G

U
JA

TJ
SW

JU
TE

S 
U

U
U

TU
S 

II 
, 

, 
. 

. 
. 

. 
. 

p.
 

..J
g.

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
,, 

78
 

;I 
FO

VE
O

TR
JL

ET
ES

 
N

.S
P.

 

. 
. 

. 
. 

. 
. 

, 
ss

s.
. 

. 
. 

l 
. 

. 
. 

. 
. 

. 
l 

. 
. 

l 
1;

 
79

 
;I 

TR
JC

O
LP

JT
ES

 
VA

R
JV

JZ
R

JW
C

AT
U

S 
M

S 

, 
, 

. 
, 

, 
, 

. 
, 

3.
 

fl.
 

, 
, 

. 
. 

. 
. 

. 
* 

. 
. 

. 
. 

. 
I; 

~0
 

:I 
J!

JA
J.

M
EI

SP
G

JU
T&

S 
G

LE
N

EL
G

EN
SI

S 
II 

, 
. 

. 
. 

. 
. 

. 
, 

pz
l~

q~
. 

;6
~.

 
. 

. 
. 

n)
z1

. 
. 

. 
;I 

81
 

IfD
JL

W
YN

rr
ES

EC
JJ

JN
AT

US
M

S 

. 
. 

, 
*. 

*a
.. 

l-4
.. 

. 
. 

w.
. 

. 
. 

. 
. 

* 
3.

 
* 

1;
 

82
 

1;
 C

AM
AR

O
ZO

N
O

SP
O

R
JT

ES
 

BU
LJ

AT
U

S 

. 
. 

* 
. 

, 
, 

. 
. 

. 
se

.. 
. 

. 
. 

* 
* 

’ 
=q

* 
’ 

’ 
’ 

II 
83

 
1;

 C
YA

TJ
IE

AC
ID

IT
ES

 
TE

C
TJ

FE
R

A 

.,,
,..

.,,
~.

...
...

...
...

 
I. 

It 
84

 
;I 

R
ET

JT
R

IL
ET

ES
 

C
IR

C
O

LU
H

EW
S 

. 
. 

. 
. 

. 
. 

. 
. 

1.
 

* 
* 

. 
. 

. 
* 

. 
. 

I 
. 

. 
* 

. 
. 

I, 
95

 
;I 

S&
NE

CT
O

TE
TH

\l,
;J

-E
S 

SP
. 



35
 

15
9 

13
3 36

 
10

6 E 20
 

86
 

78
 

15
0 88

 9 
17

0 91
 

49
 

13
4 

12
4 37

 
14

6 
14

7 
14

8 97
 

60
 

14
0 

15
2 

15
3 

15
4 

15
5 

13
0 

16
0 

15
6 21

 
i3

5 
12

5 61
 

50
 

38
 

98
 

92
 

11
1 10

 
39

 
10

7 72
 

17
6 

11
5 

-1
71

 
11

 
16

2 62
 

13
6 63

 
11

6 
11

7 
15

7 
11

8 
12

6 
12

7 
10

4 12
 

13
7 

12
8 

14
3 

10
5 

10
8 51

 
52

 
22

 
13

 
64

 
40

 
O

Q
 

DI
LW

Y'
BI

TE
S 

PU
SI

LL
U

S 
M

S 
- 

- 
D

IN
O

G
YB

N
IU

M
 A

C
W

IN
AT

W
 

EX
O

C
H

O
SP

H
AE

R
ID

IU
'M

 S
PP

. 
FO

R
AB

IN
IS

PO
R

IS
 

AS
YM

M
ET

R
IC

U
S 

FO
R

C
IP

IT
ES

 
SA

BU
LO

SU
S 

FO
R

C
IP

IT
ES

 
SP

P.
 

FO
VE

O
G

LE
IC

H
EN

IID
IT

ES
 

C
O

N
FO

SS
U

S 
FO

VE
O

SP
O

R
IT

ES
 C

AN
AL

IS
 

FO
VE

O
TR

IL
ET

ES
 

BA
LT

EU
S 

FO
VE

O
TR

IL
ET

ES
 

N.
SP

. 
FR

O
M

EA
 N

.S
P.

 
G

LE
IC

HE
NI

ID
IT

ES
 

AN
C

O
R

U
S 

M
S 

G
LE

IC
HE

NI
ID

IT
ES

 
CI

RC
IN

ID
IT

ES
 

G
R

AN
U

LA
TI

SP
O

R
IT

ES
 

TR
IS

IN
US

 
H

ER
KO

SP
O

R
IT

ES
 E

LL
IO

TT
11

 
H

ER
KO

SP
O

R
IT

ES
 P

R
O

XI
ST

R
IA

TU
S 

H
ET

ER
O

SP
H

AE
R

ID
IU

M
 C

O
N

JU
N

C
TU

M
 

H
ET

ER
O

SP
H

AE
R

ID
IU

M
 H

ET
ER

AC
AN

TH
U

M
 

H
O

EG
IS

PO
R

IS
 

TR
IN

AL
IS

 
M

S 
H

YS
TR

IC
H

O
D

IN
IU

M
 

PU
LC

KR
U

X 
H

YS
TR

IC
H

O
SP

H
AE

R
ID

IU
n 

R
EC

U
R

VA
TU

M
 

H
YS

TR
IC

H
O

SP
H

AE
R

ID
IU

X 
TU

BI
FE

R
U

M
 

IL
EX

PO
LL

EN
IT

ES
 

PR
IM

U
S 

M
S 

IN
TE

R
U

LO
BI

TE
S 

IN
TR

AV
ER

BU
C

AT
U

S 
IS

AB
EL

ID
IN

IU
B 

BA
LM

EI
 

IS
AB

EL
ID

IN
IU

B 
BE

LF
AS

TE
N

SE
 

IS
AB

EL
ID

IN
IIJ

'B
 

C
O

N
TR

AC
TU

M
 M

S 
IS

AB
EL

ID
IN

IIJ
M

 
C

R
ET

AC
EU

M
 

IS
AB

EL
ID

IN
IU

?!
 

EL
O

N
G

AT
W

 
XS

 
IS

AB
EL

ID
IN

IU
M

 
EV

EX
U

S 
l4

S 
IS

AB
EL

ID
IN

IU
M

 
RO

TU
?l

DA
TU

li 
M

S 
IS

J4
BE

LI
DI

NI
UM

 
SP

P.
 

IS
C

H
YO

SP
O

R
IT

ES
 

PU
N

C
TA

TU
S 

KA
LL

G
SP

H
AE

R
ID

IU
M

 
SP

. 
KI

O
KA

NS
IU

M
 

PO
LY

PE
S 

KL
U

KI
SP

O
R

IT
ES

 
SC

AB
ER

IS
 

LA
EV

IG
AT

O
SP

O
R

IT
ES

 
H

U
SA

 M
S 

LA
F.

VI
G

AT
O

SP
O

R
IT

ES
 

O
VA

TU
S 

LA
TR

O
BO

SP
O

R
IT

ES
 A

M
PL

U
S 

LA
TR

O
BO

SP
O

R
IT

ES
 O

H
AI

EN
SI

S 
LE

C
AN

IE
LL

A 
SP

P.
 

LE
PT

O
LE

PI
D

IT
ES

 
VE

R
R

U
C

O
SU

S 
LI

LI
AC

ID
IT

BS
 

SP
P.

 
LY

G
IS

TE
PO

LL
EN

IT
ES

 
FL

O
RI

NI
I 

M
AR

R
AT

IS
PO

R
IT

ES
 

SC
AB

R
AT

U
S 

W
AT

O
N

IS
PO

R
IT

ES
 

C
O

O
KS

O
N

IA
E 

H
IC

R
H

YS
TR

ID
IU

B 
SP

P.
 

BI
C

R
O

BA
C

U
LI

SP
O

R
A.

SP
P,

 
. 

. 
H

IC
R

O
C

AC
H

R
YI

D
IT

ES
 

AN
TA

R
TI

C
U

S 
N

EL
SO

N
IE

LL
A 

AC
ER

AS
 

N
EO

R
AI

ST
R

IC
KI

A 
TR

U
N

C
AT

A 
N

uN
M

u.
 

SP
P.

 
N

YS
SA

PO
LL

EN
IT

ES
 

LA
N

O
SU

S 
O

D
O

N
TO

C
H

IT
IN

A 
C

O
ST

AT
A 

O
D

O
N

TO
C

H
IT

IN
A 

O
PE

R
C

U
LA

TA
 

O
D

O
N

TO
C

H
IT

IN
A 

PO
R

IF
ER

A 
O

LI
G

O
SP

HA
ER

ID
IN

IIJ
M

 
C

O
M

PL
EX

 
O

LI
G

O
SP

H
AE

R
ID

IU
?4

 
PU

LC
H

ER
R

IN
U

l4
 

---
_-

 
_ 

.- 
-_

- 
- 

II 
- 

. 
. 

. 
. 

“. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
, 

. 
I 

, 
. 

,, 
63

 
:I 

NY
SS

ii’
oL

LE
N

JT
ES

 
JA

ik
US

 

...
. 

z 
...

...
...

...
...

. 
z 

...
 

II 
64

 
1;

 P
JJ

I’L
J.

4K
W

D
~D

JT
ES

 
EU

N
U

C
JR

IS
 

M
S 

...
. 

s.
 

.. 
l 

23
23

. 
- 

l 
l 

;o
 a

. 
*r

;rr
;o

nn
nz

ij 
65

 
1;

 P
R

O
TE

AC
JD

JT
ES

 
SP

P.
 

...
. 

s 
...

...
...

...
...

. 
a.

, 
. 

,, 
66

 
11

 R
ET

JT
R

JL
ET

ES
 

FA
CE

TU
S 

II 
...

.. 
23

. 
...

...
...

...
...

...
 

,, 
67

 
1;

 E
AL

hf
EI

O
PS

JS
 

LJ
M

M
TA

 

...
.. 

qq
qd

p3
d;

r)v
- 

.. 
rd

nn
nn

w-
 

;o
* 

. 
II 

68
 

II 
C

U
PR

ES
sA

C
JT

ES
 

SP
. 

...
...

...
...

...
...

...
...

. 
II 

69
 

11
 D

EN
SO

JS
PG

R
TT

ES
 

M
U

R
AT

U
S 

m
s 

...
. 

‘n
;d

qn
qn

n~
n~

~~
~~

nn
q~

qg
 

11
 70

 
;I 

D
JL

W
YN

JT
ES

 
G

R
Ah

U
J.

AT
U

S 

...
.. 

m
g.

 
s 

...
...

...
 

s 
.. 

3 
...

 
1;

 
71

 
1:

 F
O

VJ
ZO

G
LE

JC
JJ

EN
JJ

D
JT

ES
 

C
O

N
FO

SS
U

S 

...
.. 

n 
...

...
...

...
 

ps
 

...
.. 

II 
72

 1; 
N

AR
R

A 
TJ

SF
Q

R
lT

ES
 

SC
AB

R
AT

U
S 

...
.. 

z 
...

 
pp

 
...

...
.. 

jp
. 

...
. 

II 
73

 
1;

 R
ET

lT
R

tL
ET

ES
 

EM
JN

JI
LV

S 
II 

...
.. 

a.
 

n.
, 

N
o 

a 
...

...
...

...
 

I, 
74

 
iI 

R
U

G
U

JA
TJ

SP
G

R
~E

S 
N.

SP
. 

(la
rg

e)
 

...
...

 
q.

 
q*

 
xa

rp
- 

rd
q’

-4
0 

a-
 

1)
 

q 
0 

0 
q 

1;
 

75
 

1;
 A

VS
TJ

JA
LO

J’
G

LL
JS

 
O

BS
C

U
R

VS
 

...
. 

..I
I 

...
...

...
...

...
...

 
1;

 
76

 
ii 

C
JC

AT
R

lC
O

SJ
SP

O
R

JT
Bs

 
R

XO
D

AN
O

S 
M

S 
l 

...
...

 
np

;4
. 

nx
, 

3 
...

...
...

...
 

II 
77

 
)( 

R
U

G
U

JA
TJ

SW
tV

TE
S 

bL
U

J.
AT

VS
 

...
...

. 
3.

 
*#

a.
. 

...
...

...
.. 

II 
7.

9 
1;

 F
Q

YE
O

TR
IL

ET
ES

 
N

 S
P 

. 
. 

...
...

. 
as

a 
...

...
...

...
...

 
;I 

79
 

;I 
TJ

VC
O

LP
JT

ES
 

VA
R

JV
ER

R
VC

AT
U

S 
U

S 

...
...

.. 
3.

 
;r,

. 
...

...
...

...
. 

1;
 

00
 

;I 
BA

Je
M

EJ
SF

G
R

JT
ES

 
G

LE
N

EL
G

EN
SJ

S 

...
...

.. 
ss

aw
x*

 
ia

z*
 

. 
“S

an
 

.. 
1;

 
81

 
1;

 D
JL

W
YN

JT
ES

 
EC

IJ
JN

AT
U

S 
M

S 

...
...

...
 

n.
 

...
 

n.
 

...
...

 
a.

 
. 

II 
62

 
;I 

C
AN

4R
O

ZO
N

O
SF

oR
N

ES
 

BV
LL

AT
VS

 

...
...

...
 

s.
 

...
...

.. 
;p

q*
 

...
 

1;
 

63
 

1;
 C

YA
TH

EA
C

JD
JT

ES
 

TE
CT

JF
Bt

bl
 

...
...

. 
..x

 
...

...
...

...
...

 
II 

64
 

1;
 R

ET
JT

R
JL

ET
ES

 
C

JR
C

O
LV

M
EN

VS
 

...
...

...
...

...
...

...
...

. 
II 

65
 

1;
 S

EN
JX

TO
TE

TR
AD

JT
ES

 
SP

. 
...

...
...

.. 
3.

 
...

...
 

P?
J*

 
ia

@
 

. 
11

 
86

 
1;

 F
O

VE
O

TR
lL

ET
tZ

S 
BA

LT
EU

S 

...
...

...
.. 

pJ
 

...
...

. 
.a

. 
3 

.. 
1:

 
67

 
;I 

R
ET

JT
R

JL
ET

ES
 

N
O

D
G

SV
S 

II 
...

...
...

...
 

z.
 

p.
 

. 
;o

=;
rtq

* 
...

 
II 

88
 

;I 
G

LE
JC

JJ
EN

IJ
D

lT
ES

 
AN

C
O

R
U

S 
M

S 

...
...

...
...

.. 
‘J

. 
...

.. 
s 

# 
q 

q 
)I 

89
 

1;
 F

G
R

C
IP

JT
ES

 
SP

P.
 

...
...

...
...

. 
...

+.
 

...
...

.. 
ii 

90
 

;I 
C

R
YE

EL
O

SP
O

R
lT

ES
 

BE
R

BE
R

O
JD

ES
 

...
...

...
...

...
...

 
#-

 
y-

q*
 

. 
I; 

91
 

1;
 H

EJ
U

C
O

SP
O

JV
TE

S 
EJ

.J
.J

O
TT

lJ
 

...
...

...
...

...
...

 
n 

.. 
XN

S*
 

1;
 

92
 

11
 L

AT
R

O
BO

SP
G

R
JT

ES
 

O
U

U
JZ

N
SJ

S 

...
...

...
...

...
...

.. 
n 

...
. 

1;
 

‘9
3 

;I 
J’

O
LY

C
JN

G
VL

AT
JS

JQ
R

JT
ES

 
C

JA
W

S 

...
...

...
...

...
...

 
..s

s 
...

 
;I 

94
 

;f 
ST

ER
EJ

SP
G

R
JT

ES
 

VJ
R

JG
BV

S 
II 

...
...

...
...

...
...

...
 

*-J
sm

 
. 

,, 
96

 
1;

 C
JA

VJ
FE

R
A 

W
LT

VG
SU

S 
M

S 

...
...

...
...

...
...

.. 
;. 

;o
. 

.. 
1;

 
96

 
‘1

; 
D

JC
TY

O
Pt

M
LJ

D
JT

ES
 

C
R

EN
AT

VS
 

...
...

...
...

...
...

.. 
r 

s?
l* 

. 
II 

97
 

(1
 J

J.
EX

PO
LL

EN
JT

ES
 

PR
IM

U
S 

M
S 

...
...

...
...

...
...

. 
..#

a 
.. 

1;
 

96
 

1)
 J

AT
R

O
BO

SP
G

R
JT

ES
 

AM
PL

U
s 

...
...

...
...

...
...

. 
..~

 
...

 
1;

 
99

 
1;

 P
H

YL
LO

C
JA

D
JD

JT
ES

 
VE

R
R

VC
O

SU
S 

...
...

...
...

...
...

...
...

 
q 

;f 
10

0 
1;

’ T
R

JC
O

LP
JT

ES
 

C
O

N
FE

SS
U

S 

...
...

...
...

...
...

...
...

. 
1;

 
10

1 
!I 

TR
IC

O
LP

O
R

JT
ES

 
AP

G
XY

JZ
XJ

N
U

S 

...
...

...
...

...
...

...
 

;4
. 

q,
 

1;
 

Jo
2 

;;‘
TR

tP
oR

O
PO

LL
EN

JT
ES

 
SP

P.
 

...
...

...
...

...
...

...
...

. 
1;

 
Jo

3 
1:

 C
JD

O
Tl

U
M

SP
O

~ 
JU

R
JE

N
EN

SJ
S 

...
...

...
...

...
...

.. 
..q

 
.. 

1;
 

Jo
4 

;I*
 O

R
N

AM
EN

TJ
FE

U
A 

SE
N

TO
SA

 

...
...

...
...

...
...

...
. 

S-
Q

* 
;I 

10
5 

1;
 * P

EN
JN

SU
JA

PO
LL

JS
 

G
JL

LJ
J 

...
...

...
...

...
...

...
.. 

.J
 

q 
!I 

1~
 

/I 
FG

R
C

IP
JT

ES
 

SA
BU

LO
SV

S 

...
...

...
...

...
...

...
 

..q
. 

1:
 

Jo
7 

1;
 ;L

YG
JS

TE
PO

LL
EN

JT
Es

 
FL

O
R

JN
JJ

 

...
...

...
...

...
...

...
...

 
1)

 
1;

 
1G

.g
 1

; -
PE

R
O

N
O

N
O

LJ
TE

S 
BO

W
EN

JJ
 

.. 
nn

c]
qq

 
...

...
...

...
. 

*a
 

...
 

1;
 

10
9 

1;
 C

R
IJ

JR
O

PE
R

JD
JN

JU
N

 
ED

W
AR

D
SJ

J 

.. 
71

. 
...

 
n.

 
...

. 
s.

 
. 

XI
. 

.. 
8.

 
...

 
1:

 
1 

1o
 

1;
 C

YC
LO

N
EP

JJ
l?

LJ
Vi

U
 

D
JS

TJ
N

C
TV

N
 

II 
II 

O
LI

G
O

SP
HA

ER
ID

IU
bi

 
SP

. 
(s

ho
rt 

Pr
O

Ce
SS

eS
l 

, 
, 

n,
 

3.
 

#.
 

z.
 

. 
, 

p.
 

, 
. 

. 
. 

. 
. 

. 
pi

. 
. 

. 
ii 

11
1 ;i

,J
.&

cA
NJ

EL
JA

 
SP

P.
 

O
R

N
AH

EN
TI

FE
R

A 
SE

N
TO

SA
 

. 
O

SM
U

N
D

AC
ID

IT
ES

 
W

EL
LH

AN
II 

,~
.,,

...
...

.."
"'*

 
* 

I..
. 

1;
 

11
2 

1;
 S

C
M

ZO
SP

O
R

JS
 

R
ET

JC
VL

AT
VS

 

PA
LA

EO
H

YS
TR

IC
H

O
PH

O
R

A 
IN

FU
SO

R
IO

ID
ES

 
. 

* 
;d

. 
. 

. 
. 

. 
. 

. 
. 

. 
ns

.. 
. 

N.
. 

. 
* 

* 
* 

. 
1;

 
11

3 
1:

 S
JG

M
O

PO
LL

JS
 

C
AR

BO
N

IS
 

II 
II 

PA
LA

.E
O

PE
RI

DI
NI

UM
 

C
R

ET
AC

EU
I( 

PA
LA

M
BA

G
ES

 S
PP

. 
PE

N
IN

SU
LA

PO
LL

IS
 

G
IL

L1
1 

PE
R

O
H

O
N

O
LI

TE
S 

BO
W

EN
II 

PE
R

O
M

O
N

O
LI

TE
S 

SP
P.

 
PE

R
O

TR
IL

IT
ES

 
JU

BA
TU

S 
PE

R
O

TR
IL

IT
ES

 
BA

JU
S 

. 
. 

.a
. 

P 
II 

p 
z 

# 
n 

p 
B 

0 
# 

p 
0 

q 
2,

 
a 

p 
q 

q 
. 

q 
ii 

11
4 

ii 
A~

O
SO

P~
LL

JS
 

C
R

VC
JF

O
R

M
ls

 

, 
, 

. 
s.

. 
..,

 
. 

. 
. 

.a
* 

w.
. 

. 
. 

. 
. 

1.
 

* 
. 

;I 
11

5 
1;

 N
JC

R
tN

ST
R

JD
JU

N
 

SP
P.

 

* 
. 

. 
Id

=.
. 

. 
. 

rn
as

qw
- 

l 
l 

11
0 

- 
q-

42
3.

 
I! 

11
6 

;I 
O

D
O

N
TO

C
JJ

IT
JN

A 
C

O
ST

AT
A 

PH
IH

O
PO

LL
EN

IT
ES

 
PA

N
N

O
SU

S 
PH

YL
LO

C
LA

D
ID

IT
ES

 
EU

N
U

C
H

U
S 

H
S 

- 
I- 

. 
. 

.v
.. 

. 
I 

* 
.9

0;
4.

. 
. 

. 
. 

. 
. 

a,
. 

, 
. 

, 
;I 

J 
17

 
If 

O
W

N
TO

C
tJ

JT
JN

A 
O

PE
R

C
U

LA
TA

 

* 
, 

. 
s.

 
pJ

=.
 

* 
. 

. 
* 

z.
. 

. 
. 

. 
. 

pn
*.

 
. 

. 
:I 

11
8 

;I 
O

LJ
G

O
SP

tiA
ER

lD
JN

JU
M

 
C

oh
JP

LE
X 

I 
. 

. 
.J

. 
, 

. 
. 

* 
. 

. 
. 

. 
. 

. 
‘3

. 
. 

. 
. 

. 
. 

. 
. 

. 
1;

 
1~

9 
I; 

H
JM

O
SI

C
YS

TA
 

SI
’P

. 
II 

II 
. 

. 
. 

. 
ns

. 
..J

yp
,. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
;; 

12
0 

;; 
CP

CL
O

NE
PJ

JE
LJ

UM
 

CO
M

PA
CT

UM
 

* 
. 

* 
* 

ax
In

n*
 

* 
. 

z3
qe

 
ns

z.
 

21
. 

sz
lz

. 
- 

1;
 

12
, 

;I 
SP

JN
JF

ER
JT

ES
 

SI
’P

. 
PH

YL
LO

C
LA

D
ID

IT
ES

 
KA

W
SO

N
II 

~I
IV

I 
7 A

PT
 nn

Tn
Tr

pF
q 

Yr
f7

uv
l1

rn
cr

Ic
 



14
6 

14
7 

14
8 97

 
60

 
14

0 
15

2 
15

3 
15

4 
15

5 
13

0 
16

0 
15

6 21
 

i3
5 12
5 61

 
50

 
38

 
98

 
92

 
11

1 10
 

39
 

10
7 72

 
17

6 
11

5 
- 1

.7
1 

11
 

16
2 62

 
13

6 63
 

11
6 

11
7 

15
7 

11
8 

12
6 

12
7 

10
4 12

 
13

7 
12

8 
14

3 
10

5 
10

8 51
 

52
 

22
 

13
 

64
 

40
 

99
 

17
2 14

 
15

 
93

. 

1;
: 

17
4 23

 
84

 
73

 
66

 
87

 
16

 
11

9 53
 

77
 

74
 

14
4 

11
2 85

 

tiY
a 

1 
~~

~L
LI

U
U

AN
IU

H
 

PU
Lc

ttk
iU

n 

HY
ST

RI
CH

O
SP

HA
BR

ID
IU

M
 

HY
ST

RI
CH

O
SP

HA
FR

ID
IU

M
 

IL
EX

PO
LL

EN
IT

ES
 

PR
IM

U
S 

IN
TB

RU
LO

BI
TE

S 
IN

TR
AV

ER
 

IS
AB

EL
ID

IN
IU

M
 

BA
LM

EI
 

& 
IS

AB
EL

ID
IN

IU
M

 
BE

LF
AS

TE
N

SE
 

IS
AB

EL
ID

IN
IU

M
 

Co
NT

RA
CI

IR
(,'

s 
IS

AB
EL

ID
IN

IU
M

 
C

R
BT

AC
BU

N
 

t 
IS

AE
EL

ID
IN

IU
M

 
EL

O
N

G
AT

U
N

 1
19

 
IS

AE
EL

ID
IN

IU
M

 
=X

Us
 

Ns
 

s 
IS

AE
EL

ID
IN

IU
M

 
R

O
TU

N
D

AT
U

N
 N

S 
IS

AB
EL

ID
IN

IU
?4

 
sp

p.
 

IS
C

H
Y@

SP
O

R
IT

ES
 P

UN
CT

.A
'P

Us
 

KA
LL

G
SP

HA
ER

ID
IIJ

M
 

SP
. 

KI
O

KA
NS

IU
M

 
PO

LY
PE

S 
KL

UK
IS

PO
RI

TB
S 

SC
AB

BR
IS

 
LA

EV
IG

AT
O

SP
O

R
IT

BS
 

XU
SA

 M
S 

LA
BV

IG
AT

O
SP

O
R

IT
ES

 
O

VA
'F

U
S 

LA
TR

O
BO

SP
O

R
IT

ES
 A

M
PL

U
S 

LA
TR

O
BO

SP
O

R
IT

BS
 O

HA
IB

NS
IS

 

,” 
“&

 
...

...
...

...
.. 

/, 
t.J

 
I, 

A-
“..

5”
.N

Lc
,.”

 
a 

. ..
=I

-. 
...

...
. 

~4
1)

~.
 

...
...

...
...

.. 
1;

 
79

 
;I 

TR
JC

O
LF

lT
= 

VA
JU

vE
R

R
 

U
C

AT
U

S 
M

S 

...
...

.. 
w.

 
3 

...
...

...
...

.. 
I) 

80
 

;I 
JL

U
M

EJ
SP

O
R

rrE
S 

G
LE

JV
EL

O
EN

SI
S 

...
...

.. 
?J

s;
4q

n*
 

zls
* 

’ 
. 

. 
x1

N*
 

’ 
l 

1;
 

81
 

1;
 D

JL
W

YN
JT

ES
 

EC
lJ

JJ
U7

vS
 

M
S 

...
...

...
 

)+
, 

...
 

;4
. 

...
...

 
a-

 
. 

1;
 

82
 

1)
 C

AM
AR

O
ZO

N
O

S~
~B

S 
BJ

JL
LA

TV
S 

II 
...

...
...

 
n.

, 
...

...
. 

sq
 

...
. 

,, 
83

 
;I 

C
YA

TH
EA

C
ID

JT
ES

 
Tc

cr
rp

ER
A 

...
...

. 
..#

 
...

...
...

...
...

 
1;

 
84

 
1;

 R
J3

TR
’R

lL
JZ

TE
S 

CJ
R~

~~
~M

EN
V~

 
...

...
...

...
...

...
...

...
. 

;I 
8s

 
1;

 S
EN

EC
TO

TE
TR

AD
JT

ES
 

SP
. 

...
...

...
.. 

p,
 

...
...

 
n3

Jn
 

ia
* 

. 
II 

86
 

;I 
FO

VJ
ZO

TJ
ZJ

LE
TE

S 
JJ

AL
TE

VS
 

,, 
...

...
...

. 
.;p

 
...

...
.. 

s.
 

a.
, 

,, 
87

 
;I 

R
ET

IT
R

JL
ET

~ 
N

O
D

O
SV

S 
II 

...
...

...
...

 
p.

 
a.

 
. 

P?
JV

W
* 

...
 

II 
81

 
:I 

G
LE

JC
JI

EN
JJ

D
JT

~S
 

AN
Ci

IR
JJ

S 
M

S 

...
...

...
...

.. 
.J

 ...
...

 
m

 
s 

q 
q 

1;
 

89
 

;I 
FU

R
C

JP
JT

ES
 

SP
F.

 

...
...

...
...

. 
..n

 
...

...
...

 
i; 

80
 

;I 
C

R
YB

EL
O

SF
O

R
IJ

’E
Z?

 
-0

lD
ES

 

...
...

...
...

...
...

 
s-

 
iu

ww
* 

. 
1;

 
91

 
1;

 H
ER

Ko
sm

Ju
TE

s u,
Lm

T-
pl

J 
...

...
...

...
...

...
 

)c
+ ..

 
no

;o
n*

 
1;

 
92

 
1;

 J
AT

R
O

BO
SP

O
R

JT
ES

 
O

H
A~

EN
SJ

S 

...
...

...
...

...
...

.. 
)+

 ..
.. 

1;
 

43
 

1;
 P

O
Lr

cl
NG

vJ
AT

ls
P0

~&
g 

C
LA

W
S 

...
...

...
...

...
...

 
..s

n 
...

 
;I 

94
 

1;
 S

TE
R

El
SP

O
R

lT
ES

 
O

SV
S 

II 
...

...
...

...
...

...
. 

*c
 

. d
a@

 
. 

,, 
95

 
1;

 C
LA

VJ
FE

R
A 

W
LT

w
Su

S 
M

S 
LE

CA
NI

EL
LA

 
SP

P.
 

a 
LE

PT
O

LE
PI

DI
TE

S 
VE

R
R

U
C

O
SU

 
LI

LI
AC

ID
IT

BS
 

SP
P.

 
LY

G
IS

TE
PO

LL
BN

IT
BS

 
PL

O
RI

NI
I 

-- 
. 

. 
. 

* 
.a

 
b 

l 
. 

. 
. 

..I
 

. 
. 

. 
. 

l 
, 

1.
 

s. 
. 

l 
II 

90
 

‘;I
 

DI
cT

’Y
O

PJ
M

LI
D

J~
~S

 
C

R
EN

AT
VS

 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
., 

. 
. 

. 
f 

wr
;o

- 
’ 

1;
 

97
 

f; 
IL

EX
PO

LL
EN

JT
ES

 
PJ

U
M

VS
 

M
S 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
..~

~.
. 

1;
 

98
 

1;
 J

AT
R

O
BO

SP
O

R
IT

ES
 

AM
PL

VS
 

II 
,I 

M
AR

R
AT

IS
PO

R
IT

ES
 

SC
AE

R
AT

U
S 

...
...

...
...

...
...

...
...

. 
i; 

99
 

ii 
Pl

M
LO

C
L4

D
lD

JT
ES

 
YE

R
R

VC
O

SV
S 

M
AT

O
N

IS
PO

R
IT

ES
 

C
O

O
KS

O
N

IA
B 

...
...

...
...

...
...

. 
..a

 
.. 

td
 

!I 
,m

 
1;

 T
R

lC
O

LP
lT

ES
 

C
O

N
FE

SS
U

S 
M

IC
RH

YS
TR

ID
IU

M
 

SP
P.

 
M

IC
RO

BA
CU

LI
SP

O
EA

.S
PP

, 
._

 
. 

M
IC

RO
CA

CH
RY

ID
IT

ES
 

AN
TA

RT
IC

US
 

NE
LS

O
NI

EL
LA

 
AC

ER
AS

 
NE

O
RA

IS
TR

IC
KI

A 
TR

U
N

C
AT

A 
Nl

J?
wu

s 
SP

P.
 

N
YS

SA
PO

LL
EN

IT
ES

 
LA

N
O

SU
S 

O
DO

NT
O

CH
IT

IN
A 

C
O

ST
AT

A 
O

DO
NT

O
CH

IT
IN

A 
O

PE
R

C
U

LA
TA

 
O

DO
NT

O
CH

IT
IN

A 
PO

R
IF

BR
A 

- 
---

 

...
...

...
...

...
...

. 
..f

J.
IJ

 
.. 

1;
 

10
, 

1;
 T

JV
C

O
LF

O
R

JT
ES

 
AJ

’O
XY

EX
IN

U
S 

...
...

...
...

...
...

...
 

a.
 

q.
 

1;
 

10
2 

;;‘
TR

JP
O

R
O

JV
LL

EN
JT

ES
 

SP
P.

 

...
...

...
...

...
...

...
. 

;a
 

.. 
1;

 
10

3 
1;

 C
JD

O
TJ

U
M

SJ
W

FM
 

JV
R

JE
N

EN
SJ

S 

...
...

...
...

...
...

.. 
..q

 
.. 

II 
10

4 
II!

O
Jw

AM
EN

TJ
FE

Ju
 

SE
N

TO
SA

 

...
...

...
...

...
...

...
. 

?J
*9

* 
1;

 
,G

s 
1;

 ’ P
EN

JN
SV

JA
PO

LL
JS

 
G

JL
LJ

I 
_-

- 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

I 
. 

. 
-J

 
q 

1;
 

1~
 

1;
 m

R
C

lJ
’JT

ES
 

SA
J?

VJ
.O

SV
S 

...
...

...
...

...
...

...
 

..q
. 

;I 
10

, 
;I 

;L
YG

lS
TE

PO
LL

EN
lT

ES
 

FL
O

RJ
NI

I 

...
...

...
...

...
...

...
...

 
w

 
ii 

10
9 

jj-
PE

R
O

M
O

N
O

LJ
TE

S 
BD

W
EN

II 

O
LI

G
G

SP
HA

BR
ID

IN
IU

N 
C

O
M

PL
EX

 
. 

. 
nn

nq
qo

 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
*. 

. 
. 

. 
ii 

10
9 

ii 
C

R
lJ

3R
O

PE
R

lD
lN

lV
M

 
ED

W
AJ

tD
SJ

l 

O
LI

G
O

SP
HA

ER
ID

IU
M

 
PU

LC
H

BR
lW

iU
M

 
. 

. 
p.

 
0.

. 
m

.. 
* 

I. 
B.

. 
30

.0
. 

so
.. 

. 
1;

 
, 

,G
 

1:
 C

YC
LO

NE
Pl

lJ
?L

lV
M

 
D

IS
TI

N
C

TV
X 

O
LI

G
O

SP
HA

ER
ID

I~
 

SP
. 

(s
ho

rt 
pr

oc
es

se
s)

 
O

R
N

AM
EN

TI
FE

R
A 

SB
N

TO
SA

 
, 

, 
$ 

, 
76

. 
s 

1 
p 

. 
. 

. 
p 

; 
, 

. 
. 

. 
. 

. 
. 

=.
 

, 
. 

11
 ;;I

 I
i,L

Ec
AM

E~
 s

pp
. 

O
SM

U
N

D
AC

ID
IT

ES
 

NB
LL

M
AN

II 
. 

,~
..,

.t,
,..

...
 

..o
...

.. 
. 

. 
;I 

11
2 

It 
SC

H
JZ

O
SP

O
JU

S 
R

ET
JC

VJ
AT

VS
 

PA
LA

EO
H

YS
TR

IC
H

O
PH

O
R

A 
IN

FU
SO

RI
O

ID
ES

 
, 

,a
., 

, 
, 

* 
. 

. 
. 

. 
;4

s.
. 

. 
3.

. 
. 

. 
. 

* 
. 

j j 
11

3 
j j 

SJ
G

M
O

PO
LL

JS
 

C
AR

BO
N

JS
 

PA
LA

BO
PE

RI
DI

NI
UM

 
C

R
BT

AC
BU

N
 

PA
LA

KB
AG

ES
 S

PP
. 

PE
NI

NS
UL

AP
O

LL
IS

 
G

IL
L1

1 
PE

R
O

M
O

N
O

LI
TE

S 
BO

W
EN

II 
PE

R
O

H
O

N
O

LI
TE

S 
SP

P.
 

PE
RO

TR
IL

IT
ES

 
JU

BA
TU

S 
PE

RO
TR

IL
IT

ES
 

M
AW

S 
PH

IH
O

PO
LL

EN
IT

ES
 

PA
N

N
O

SU
S 

PH
YL

LO
CL

AD
ID

IT
ES

 
EU

N
U

C
H

U
S 

M
S 

PH
YL

LO
CL

AD
ID

IT
ES

 
M

AW
SO

N
II 

PH
YL

LO
CL

AD
ID

IT
ES

 
VE

R
R

U
C

O
SU

S 
PL

IC
AT

IP
O

LL
EN

IT
ES

 
SP

P.
 

PO
D

O
C

AR
PI

D
IT

ES
 

SP
P.

 
PO

D
O

SP
O

R
IT

ES
 M

IC
R

O
SA

C
C

AT
U

S 
PO

LY
CI

NG
UL

AT
IS

PO
RI

TE
S 

C
LA

W
S 

0.
. 

#a
 

ta
ta

~x
#n

P*
nP

~n
4?

JN
3@

sw
* 

q 
ii 

1 
J4

 
ii 

Ab
lO

SO
PO

LL
lS

 
CR

VC
lF

O
ftM

lS
 

, 
, 

, 
s.

, 
,*,

 
I..

 
. 

jp
. 

p.
. 

. 
. 

. 
. 

. 
. 

. 
. 

1;
 

,lS
 

1;
 M

JC
Rl

ffS
TR

lD
lV

Ri
 

SP
P.

 

. 
. 

. 
q6

;4
.. 

. 
’ 

qn
;p

7l
rT

lrd
* 

l 
’ 

w*
 

’ 
rd

rd
21

- 
1:

 
*,a

 
1;

 O
D

O
N

TO
C

lJ
JT

JN
A 

C
O

ST
AT

A 

. 
. 

. 
p.

 
. 

. 
. 

* 
. 

sa
,. 

. 
I. 

0.
. 

. 
. 

. 
. 

* 
1;

 ‘
11

7 
If 

O
D

O
N

TQ
C

Ill
T1

N
A 

O
PE

R
C

VL
AT

A 

. 
. 

. 
p,

 
ym

. 
* 

. 
. 

-3
.. 

. 
. 

l 
* 

m
p.

. 
. 

. 
1;

 
11

8 
)I 

O
Ll

G
O

SP
lL

4&
R

JD
JN

lV
N

 
C

O
M

PL
EX

 

. 
. 

* 
.J

, 
, 

. 
. 

. 
. 

. 
* 

. 
. 

. 
'3

. 
. 

. 
. 

. 
. 

. 
. 

. 
1;

 
11

9 
1;

 R
JM

O
SJ

C
YS

TA
 

SP
P.

 

I..
 

. 
"a

. 
. 

zn
,. 

, 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
I; 

17
.0

 
;I 

C
YC

LO
N

EP
JI

EL
JV

M
 

C
O

H
PA

C
TV

M
 

. 
. 

. 
* 

. 
sq

. 
* 

as
ax

). 
. 

aa
.. 

. 
. 

. 
. 

. 
. 

;I 
12

9 
I( 

O
Ll

G
O

SP
lJ

AE
R

lD
JV

M
 

PV
LC

llE
R

R
lN

VM
 

PR
O

TE
AC

ID
IT

ES
 

SP
P.

 
PR

O
TO

H
AP

LO
XY

PI
N

U
S 

SP
P.

 
. 

. 
. 

..~
...

...
...

...
...

.."
 

1;
 12

7 1;
 O

Ll
G

O
SF

lJ
A&

Rl
DI

Vi
if 

SF
. 

(s
ho

rt 
pr

OC
eS

~e
rl 

PS
EU

D
O

R
ET

IC
U

LA
TI

SP
O

R
A 

PS
BU

D
O

R
ET

IC
U

LA
TA

 
' 

* 
' 

' 
' 

='
 

' 
' 

' 
' 

' 
' 

' 
' 

' 
' 

' 
l 

' 
' 

' 
' 

' 
' 

1;
 

12
8 

1;
 P

AL
C

EO
PE

JU
D

lN
Jv

M
 

C
R

ET
AC

EU
M

 

RE
TI

TR
IL

ET
ES

 
AU

ST
RO

CL
AV

AT
ID

IT
ES

 
, 

. 
, 

, 
, 

;p
. 

. 
. 

a 
. 

* 
. 

. 
. 

. 
. 

. 
. 

;4
. 

I 
. 

. 
. 

II 
12

9 
{I 

TR
lC

lfO
DJ

NJ
VM

 
C

AS
TA

N
EA

 

RB
TI

TR
IL

ET
ES

 
C

IR
C

O
LU

M
BN

U
S 

, 
, 

. 
. 

. 
. 

. 
. 

aa
m

. 
M

m
 n

M
.. 

. 
. 

. 
a.

. 
. 

11
 1

30
 

1;
 l

SM
EL

fD
lN

lU
M

 
EV

EX
VS

 
M

S 

RE
TI

TR
IL

ET
ES

 
EM

IN
UL

US
 

RB
TI

TR
IL

ET
BS

 
FA

C
ET

U
S 

RB
TI

TR
IL

ET
ES

 
N

O
D

O
SU

S 
RE

TI
TR

IL
ET

ES
 

SP
P.

 
RI

HO
SI

CY
ST

A 
SP

P.
 

RU
G

UL
AT

IS
PO

RI
TE

S 
AD

M
IR

AB
IL

IS
 

M
S 

RU
G

UL
AT

IS
PO

RI
TE

S 
M

AL
LA

TU
S 

RU
G

UL
AT

IS
PO

RI
TE

S 
N.

SP
. 

(la
rg

e)
 

SC
HI

ZO
CY

ST
IA

 
LA

EV
IG

AT
A 

SC
HI

ZO
SP

O
RI

S 
RF

aT
IC

UL
AT

Us
 

SE
N

EC
TO

TE
TR

AD
IT

ES
 

SP
. 

.,.
, 

. 
. 

* 
..,

 
-2

 
* 

‘3
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
;; 

1-
19

 i
i 

C
O

R
O

,N
IF

ER
A 

O
CJ

G
W

~C
A 

(I 



lU
> 10

8 51
 

52
 

22
 

13
 

64
 

40
 

99
 

17
2 14

 
15

 
93

 

1;
: 

17
4 23

 
84

 
73

 
66

 
87

 
16

 
11

9 53
 

77
 

74
 

14
4 

11
2 85

 
11

3 
12

1 54
 

55
 

94
 

41
 

14
9 

12
9 

10
0 24

 
79

 
10

1 42
 

43
 

25
 

10
2 

15
1 

16
1 

13
8 17

 
14

5 44
 

16
7 

16
5 

16
3 

16
4 

16
6 

~E
N

iN
S

U
LA

P
O

LL
Is

 G
IL

LI
I 

P
E

R
O

M
O

N
O

LI
TE

S
 

B
O

W
E

N
II 

P
E

R
O

M
O

N
O

LI
TE

S
 S
P

P
. 

P
E

R
O

TR
IL

IT
E

S
 J

U
BA

’l’
U

.5
 

P
E

R
O

TR
IL

IT
E

S
 M

A
JU

s 
P

H
IH

O
P

O
LL

E
N

IT
E

S
 P

A
N

N
O

S
U

S
-I

 
P

H
Y

LL
O

C
LA

D
ID

IT
E

S
 E

U
N

U
C

H
&

M
S

 
P

H
Y

LL
O

C
LA

D
ID

IT
E

S
 ~W

SO
N

II
- 

P
H

Y
LL

O
C

LA
D

ID
IT

E
S

 V
=R

U
C

O
&

S
 

P
LI

C
A

TI
P

O
LL

E
N

IT
B

S
 S

P
P

. 
3.

 
P

O
D

O
C

A
R

P
ID

IT
ES

 sF
F.

 
.+

 
P

O
D

O
S

P
O

R
IT

E
S

 M
IC

R
O

S
A

C
C

A
T&

 
P

O
LY

C
IN

G
U

LA
TI

S
P

O
R

IT
E

S
 C
L&

w
s 

PR
O

TE
AC

ID
IT

ES
 

SP
P.

 
P

R
O

T
O

H
A

P
LO

K
Y

P
IN

U
S S
P

P
. 

,' 
II 

. 
. 

. 
..~

...
...

...
,..

',,
..,

, 
,, 

12
7 

1;
 O

LI
G

O
S

P
II

A
E

R
JD

~ 
S

P
. 

[a
ho

rt
 

pr
oc

as
sc

ol
 

P
S

E
U

'D
O

R
E

TI
C

U
LA

TI
S

P
O

R
A

 
P

S
&

)(
)R

E
TI

C
lJ

LA
TA

 
l 

* 
- 

* 
' 

go
 

' 
' 

' 
' 

' 
' 

. 
' 

' 
' 

. 
l 

' 
' 

' 
' 

' 
l 

.. 1;
 

12
8 

1;
 P

A
J.

A
J2

O
P

E
R

lD
JN

JV
M

 
C

R
JZ

TA
C

E
V

M
 

.. 
R

E
TI

TR
IL

E
TE

S
 A

U
S

TR
O

C
LA

V
A

 
2 

D
IT

E
S

 
R

E
TI

TR
IL

E
TE

S
 C

IR
C

O
LU

M
E

N
U

 j 
R

E
TI

TR
IL

E
TE

S
 E

M
IN

U
LU

S
 

< 
R

E
TI

TR
IL

E
TE

S
 F

A
C

E
TU

S
 

j 
R

E
TI

TR
IL

E
TE

S
 N

O
D

O
S

U
S

 
f 

R
E

TI
TR

IL
E

TE
S

 S
P

P
. 

R
IM

O
S

IC
Y

S
TA

 S
P

P
. 

R
U

G
U

LA
TI

S
P

O
R

IT
E

S
 A

D
H

IR
A

B
IL

IS
 

M
S

 
R

U
G

U
LA

TI
S

P
O

R
IT

E
S

 M
A

LL
A

TU
S

 
R

U
G

U
LA

TI
S

P
O

R
IT

E
S

 N
.S

P.
 

(la
rg

e)
 

S
C

H
IZ

O
C

Y
S

TI
A

 L
A

E
V

IG
A

T
A

 
S

C
H

IZ
O

S
P

O
R

IS
 R

E
TI

C
U

LA
TU

S
 

S
E

N
E

C
TO

TE
TR

A
D

IT
E

S
 S
P

. 
S

IG
M

O
P

O
LL

IS
 C

A
R

B
O

N
IS

 
S

P
IN

IF
ER

IT
ES

 
S

P
P

. 
S

TE
R

E
IS

P
O

R
IT

E
S

 A
N

TI
Q

U
IS

P
O

R
IT

E
S

 
S

TE
R

E
IS

P
O

R
IT

E
S

 P
O

C
O

C
K

II 
S

TE
R

E
IS

P
O

R
IT

E
S

 V
IR

IO
S

U
S

 
S

TO
V

E
R

IS
P

O
R

IT
E

S
 HI

C
R

O
V

E
R

R
U

C
A

TU
S

 
TA

N
Y

O
S

P
H

A
E

R
ID

IU
M

 S
A

LP
IN

K 
TR

IC
H

O
D

IN
IU

M
 C

A
S

TA
N

E
A

 
TR

IC
O

LP
IT

E
S

 C
O

N
FE

S
S

U
S

 
TR

IC
O

LP
IT

E
S

 S
P

P
. 

TR
IC

O
LP

IT
E

S
 V

A
R

IV
E

R
R

U
C

A
TU

S
 

M
S

 
TR

IC
O

LP
O

R
IT

E
S

 A
P

O
X

Y
E

X
IN

U
S 

TR
IL

O
B

O
S

P
O

R
IT

E
S

 P
U

R
V

E
R

U
LE

N
TU

S
 

TR
IL

O
B

O
S

P
O

R
IT

E
S

 TR
IO

R
E

TI
C

U
LO

S
U

S
 

TR
IP

O
R

O
LE

TE
S

 R
B

TI
C

U
LA

TU
S

 
TR

IP
O

R
O

P
O

LL
E

N
IT

E
S

 S
P

P
. 

TR
IT

H
YR

O
D

IN
ID

l4
 S

P
P

. 
TR

IT
H

YR
O

D
IN

ID
?4

 V
E

R
X

IC
U

LA
 

V
A

LE
N

S
IE

LL
A

 G
R

IP
H

'U
S

 
V

B
LO

S
P

O
R

IT
E

S
 TR

IQ
-T

R
U

S
 

V
E

R
Y

H
A

C
H

IU
kl

 S
P

P
. 

V
IT

R
B

IS
P

O
R

IT
B

S
 S

IG
N

A
Tu

s 
bo

tr
yo

co
cc

us
 

fu
ga

l 
ftu

itl
ng

 
bo

di
es

 
fu

ng
al

 
hy

ph
ae

 
fu

ng
al

 
sp

or
es

 
m

ic
ro

fo
ra

m
ln

ife
ra

l 
lin

er
 

...
...

...
.. 

p;
o*

 .
 s

. 
. 

N
I;Q

p 
...

. 
II 

14
1 

1;
 A

P
TE

O
D

JN
JV

M
 

S
P

P
. 

...
...

...
.. 

y.
 

...
. 

;p
. 

...
...

 
1;

 
14

2 
1;

 C
U

JA
JO

S
P

JJ
A

E
JU

D
IV

M
 

A
S

t’N
M

JZ
TJ

U
C

V
M

 
II 

...
...

...
.. 

;o
n*

 
qp

. 
w

* 
q-

 
q 

...
 

,, 
14

3 
I! 

P
A

JA
M

M
G

E
S

 
S

Y
P

. 

...
...

...
 

..s
 

...
...

...
...

. 
;I 

14
4 

;I 
S

C
H

JZ
O

C
Y

S
TJ

A
 

J.
A

E
V

JG
A

TA
 

...
...

...
.. 

aa
 

.. 
q-

 
.. 

n-
 

...
. 

;I 
14

5 
;I 

V
E

R
f’J

JA
C

lfJ
VM

 
S

P
P

. 

...
...

...
...

...
...

...
...

. 
1;

 
14

6 
:I 

H
Y

S
TR

JC
JJ

O
D

lN
lV

M
 

P
V

J,
C

JJ
R

V
M

 

...
...

...
...

...
...

...
...

. 
1;

 
14

7 
if 

H
Y

S
TJ

U
C

fJ
O

S
P

IiA
E

 
R

JZ
C

V
R

V
A

TV
M

 

...
...

...
...

...
...

...
...

. 
1)

 
14

8 
I; 

~~
Y

S
TR

~C
~~

O
S

P
JJ

A
&

R
JD

~V
IU

 TV
B

IF
E

R
V

M
 

...
...

...
...

...
. 

;O
p*

 
...

...
 

II 
14

9 
II 

TA
N

Y
O

S
P

ff
iU

R
JD

Jv
hJ

 
sA

tp
m

x 
II 

...
...

...
...

...
.. 

q.
 

. 
3.

 
...

 
,, 

15
0 

I; 
FR

O
M

E
A

 
N

.S
P.

 

...
...

...
...

...
...

 
nn

so
a-

--
 

II 
15

1 
II 

...
...

...
...

...
...

.. 
! 

0 
e 

- 
. 

,, li 
15

2 
li ,, 

...
...

...
...

...
...

.. 
.;o

 
...

 
II 

15
3 

II 
.I 

...
...

...
...

...
...

.. 
. 

n 
a 

‘4
 

‘3
 

II 
15

4 
II 

...
...

...
...

...
...

...
. 

s 
...

 
II 

15
5;

; 

...
...

...
...

...
...

.. 
so

n 
.. 

;I 
15

6 
!I 

II 
...

...
...

...
...

...
. 

..
~~

 
.. 

II 
15

7 
II 

...
...

...
...

...
...

.. 
..a

 
.. 

II 
16

8 
II 

,! 
I! 

...
...

...
...

...
...

.. 
..f

+ 
.. 

I, 
15

9 
II 

...
...

...
...

...
...

...
.. 

q.
 

. 
i; 

16
0 

;; 

...
...

...
...

...
...

.. 
..q

 
.. 

1:
 1

61
 

1;
 

...
...

...
...

...
...

...
.. 

* 
n 

II 
16

2 
II 

’ 
N

S
* 

’ 
S

S
)n

qS
xl

Y
r*

 
aq

ln
* 

W
rr

lW
N

q;
p 

. 
. 

h3
d 

...
.. 

P-
 

qS
* 

. 
S

W
* 

l 
a.

 
l 

l 
n-

 
;r)

;4
. 

t&
64

;; 

...
...

.. 
zz

;4
. 

...
 

p 
...

...
...

 
/;1

65
;; 

...
...

...
...

...
. 

..o
 

...
...

. 
II 

16
6 

II 

...
...

...
...

 
““

.,‘
,‘,

‘~
, 

1;
 

16
7 

)I 

...
 

t 
...

...
...

...
...

...
...

 
II 

16
8 

II 

...
. 

El
.. 

. 
$.

 
...

...
...

 
z.

 
*, 

. 
1;

 
16

9 
;I 

...
. 

L.
 

...
...

...
...

...
 

E.
 

.. 
II 

17
01

1 

...
. 

E
E

 
...

...
...

...
.. 

*. 
E

 
.. 

/I 
17

1 
II 

...
. 

z 
...

. 
**

 
...

...
...

 
. 

$q
. 

c/
f 

17
2;

; 

.. 
..$

 
...

...
...

...
...

...
.. 

II 
17

3 
II 

II 
II 

TR
.lT

H
Y

R
O

D
lN

JU
M

 
S

P
P

. 

K
A

B
E

LJ
D

JN
JV

M
 

FA
ST

EN
SE

 

lS
A

Jl
E

LJ
D

JN
JU

N
 

f 

N
TR

A
C

TV
M

 
M

S
 

1S
A

B
E

LJ
D

JN
JV

hJ
 

C
 

A
C

E
V

N
 

rS
A

JJ
&

LJ
D

lN
Jv

M
 

E
LO

N
G

A
TU

N
 

M
S

 

lS
M

E
LJ

D
JN

lU
M

 
S

P
P

. 

O
JX

N
W

O
C

H
JT

IN
A

 
JW

R
IF

ER
A 

U
N

N
m

G
JA

 
R

O
TV

N
D

A
TV

M
 

D
m

oG
W

W
JV

M
 

A
C

V
M

IN
A

TV
N

 

IS
A

B
E

LJ
D

M
JU

U
 

R
O

TV
N

M
TV

M
 

M
S

 

TR
IT

H
Y

R
O

D
JN

IU
M

 
V

JZ
R

M
JC

V
LA

TA
 

N
JZ

L~
O

N
JE

LJ
A

 
A

C
E

R
A

S
 

Tu
ng

aJ
 h

yp
ha

e 

fu
ng

al
 

rp
or

er
 

flJ
Il/

Cf
 

ffu
kh

g 
bo

da
 

m
lc

ro
fo

ra
m

ln
lrc

r~
 

Iln
cr

a 

Bo
tr

yo
co

cc
ur

 

A
K

TV
LJ

sS
P

O
R

IT
E

S
 

V
A

R
IG

JL
~N

V
JA

TV
S

 

D
JC

fY
O

TV
S

P
O

R
JT

sS
 

S
P

E
C

JO
S

V
S

 

G
JW

N
V

LA
~~

S
P

O
~E

S
 

TR
JS

IN
IJ

S 

M
JC

R
O

M
C

V
L~

S
P

O
~ 

S
P

P
. 

PL
IC

IT
JJ

w
LL

E.
\iT

ES
 

S
P

P
. 

P
R

O
T

V
H

A
P

LO
X

Y
P

~J
W

S
 

S
P

P
. 



ANALYSIS BY: Alan D. Partridge 27 May 1997 

--me.---___ 
----------=========================================== 

?.......I.F.......W ........ 
?. .... P . 
R. RRRIii:ii::..;:;k:;:::::: 
CRCR.....FR.....W.W.W ...... 
......... R.....W.W .. 
......... PR.........;:::::: 
......... F .............. ..W 
......... R..R .............. 
......................... 
......... CRR........W....:: 
......... l? ............... 
......... R.-m..........&: 

1118.0 H SWC 48 
1200.0 M swc 47 
1320.0 M SWC 46 
1422.0 n SWC 45 
1498.5 n, SWC 44._. 
1520.0 n SWC 43 
1524.0 t4 SWC 42 
1526.5 t4 SWC 41 
1530.0 n swc 40 
1533.5 n swc 39 
1535.5 M SWC 38 
1538.0 U SWC 37 

I 
.......... R.............w .. 1543.0 H SWC 36 
......... RR ................ 1544.5 H swc 35 
......... R.R ... 

R.R...;::;::;; 
w 
....... 

1548.0 bf SWC 34 
......... 1549.0 n swc 33 
......... PRR ............... 1566.0 H swc 31 
......... CP ................ 1567.0 M SWC 30 ......... R ..... 

RR....;:;::::::::: 
1622.0 n SWC 22 

......... 1635.0 t4 SWC 21 

............... 

I. 

wwwwww ...... 1646.0 U SWC 19 
............... w ............ 1650.5 M SWC 18 
. . ........ R I ................. 1654.0 M SWC 17 
t-.........R ................. 1790.5 n swc 04 
........................... 1810.0 M SWC 02 


