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INTRODUCTION 

Nine oxnvent ilzlnal o:Ire and thirteen Cutt inqs samples, 
from onshore boreholes in the Gippsland, Murray and Otway 
Basins in Victaria were pr oc essed and examined for soor e- 
pollen and dinoflagellates. 

With few except ions, yields were adequate to hiqh and 
pr eser vat ion molder ate t cl qood , permitting these samples to be 
dated with a moderate to qcod confidence in spite of lmw to 
moderate levels of cclntamlnat ion. 

Palynological determinations and interpreted 
palae~~environments are summarized below. Basil: and 
interpretative data are given in Apoendix 1 and check lists 
of all spelzies *re corded are attached. Litholoqil:al and 
elel:tr ic log data were unavailable. 

SUMMARY 

BOREHOLE DEPTH(m) ZONE 

BUNDALABUAH-8 30.5 T. bellus 
II 62-63.8 T. bellus 
II 153-154.75 T. bellus 

BUNDALAGUAH-4 1 (j2. 7-104.74 T. be1 1 us 
II 157-157 T. be1 lus 

NUNT I N 15002 ‘3. 5-8-J. 7 I -.. -. bi furcatus 
II 159.6-160. G T. be1 lus 

T I NAMBA 15083 7’+8(:1 

‘& 

AVENEL-8 7 3 
II *-a c 

Ad-r 
“‘7 

BARMAH-34 146.5-14’3 
I:/?RAI: 1:rilF;A13 l(:@ 83. 4 
ECHUCA NTH 55 l(j3-1 l(j 
KANYAPELLA 38 104- 106 
MOOROOPNA W162 635.5-67. S 
TIMMERING 15 82.5-84 
ULUPNA 17 146-148 
WORMANGAL 6 38.4 

IRREWILL 17 44 
MELLIER 17 72.5-75.5 
POM POM 1500 1 65-70 

P 1 i 0: ene 
Pl iolzene 
T. be1 lus 
Upper N. asDerus 
P. tuberculatus 
P. tuber 1x1 at us 
pl ilDt:ene’? 
P. tuberculatus 
Upper N. asperus 
T. pleistacenicus 

Upper T. longus 
Upper L. balmei 
Pl io-Pleistocene 

ENVIRONMENT 
( /: /oo.ooo fl4 f-1 

peat boq / 1 ake k+L& 93 21) 
peat bsq / 1 ake ” ” 
peat bcq / 1 ake ‘I l ’ 
peat bcq /swamp *I ” 
marginal marine n v 
1 acustr ine COMED 5w3l 
marqinal marine * 

(2bwAA &A) 

fluvil:l-1 al:ustr .bW?Wu~~ 7;4 
fluvio-lacustr .&CA 7/251 
f luvio-lacustr . te ., 
f 1 uvio-1 acustr . .t 

(s+?zwrci 792: 
f 1 uv i o- 1 ac us t r .(&uelr 74 
f luvio-lacustr <++ m6) 
f 1 uv i 6- 1 al: ust r .($ZZflBF*zr) 

-- - I____ -- _.- .-.--- 



.- 2 

BIOSTRATIGRAPHY 

1. TAXONOMY 

‘L 

- 

Fclssil species names are in accclrdance with St Over 84 
Partr idqe C 1’3731 and subsequent revisions, notably Pocknall & 
Mildenhall C 1’384), Dettman $4 Jarzen Cl’3882 and Mildenhall $4 
Pee knal 1 ( 148’31 . Informal species are cited in the tick 
sheets only when necessary to supper t the ape-deter m i nat ion. 

2. ZONATIUN 

Zone and age-determinations have or imarilv been made usinq 
presence/absence criteria prclpssed by Stover $4 Partr idqe 
c 1’373:) ) Martin U’373, 1’387)? Partridqe (:1’376L Helbv et_ al.. 
(: 1’337:) and Macphail & Truswel 1 C 148’3:) but also incclroc~rate 
unpub 1 i shed observaticlns made on Gippsland and Otway Basin 
wells and Murray Basin bclrehcJes by A. D. Partridae, E.M. 
Truswell and M. K. Macphail. The informal subdivision of the 
T_. &?,9.LL!g Zone propclsed by Macphail C 1’383b: see Helbv et al. , 
ibid p.58) is fsllclwed here. Zone names have not been al tered .-Pm”...- 
tcl ccl:lnfIzlrm with nclmenclatural chanqes tcl nclminate species 
sue h as Tr il;cllpiteg IcIngus Cnclw Forc ipites llr~ngusl. .-.. 

It is noted that Ianly an informal xlnation exists for datinq 
and clDrrelat inq past-Mi cxene sediments in Southern Austral ia 
and some t axa 1:: ited as ranging no higher than the Middle-Late 
Miocene T m....m l ! be1 1 us Zone by St over $4 Part r idqe C~-~,,ila_:) have .h . . . . . e..... . ..m* . . . . 

since been recovered from younger sediments CA. D. Partridqe $4 
M.K. Macphail, unpubl. data; Macphail & Partridqe, in prep. 1). 
Species time distr ibut iclns tend to be narrower/more rel iable 
in elf fshore wells and marine-influenced sect ilans than in 
onshore/freshwater deptssits. 

Similarly time-range data based cln Gippsland wells become 
increasinqly unreliable away from this basin. particularl*~ in 
the Murray Basin (see Truswell 9s a&, , 1’385, Macphail & 
Truswell , 1’33’31. Acclxdingly zclne-determinat iclns for this 
basin shcluld be treated as provisilDna1. 

The relative abundance of certain 10nq-ranginq pclllen tyoes 
has been found to be a rel iable indicatlzlr of qeclloqic aqe 
within limited qeclqraphic areas, e.q. the Lachlan and 
Murrumbidgee fans by Martin Cl’384). Because relative 
abundance values are sub.ject to strl=lnq ecdoqical CIzmtr1Dls, 
quantitative criteria have been avl=rided in this analysis 
except fix I=lnshore Gippsland samples. 
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3 48 CONF I DENCE RAT I NGS . 

- 

The rel iabil ity of each aqe-determination has been rated in 
terms of the Esso- BHP Con f idence Rat inq Index: 

0: lZI:lr e or swc, Excel 1 ent Cl-tin f idence --I_- -.w_.- - ..-o- -- .I-. -._ ? assemblage with zone 
species of spore-pal len and/or dinoflagellates. 

1: Cw e or SWC, GI-l~-ld L&n f idenl-e, assemblaqe with zone ,.?.Y! . . . . -. . _ . _ . . ..z- 
species spore-pollen and/or dinoflaaellates. 

s-9 
Lt: lhr e I:lr SWIZ, ptm-tr I-‘I-In f i tjenr e, . . . . ..r-TL... ..~‘.zL...- ._.....-. . ..“.E...” assemblaqe with non- 

diaqnostic spore-pollen and/or dinoflaqellates. 

3: Cut t inqs;, Fair I”l-ln f idence _o_.._ -, _ -’ -_ , assemblage with zone soecies 
of spore-pollen and/or dinoflaqellates. 

4: Cutt inqs, Ns Cl-In f idewe, ..-...*. . . . . . . . . . 1-.-e, w i t h . . . -0 . . . ..- x1..:, assemb 1 aqe non-d i aanost ic 
spor e-poll 1 en and /or d i no f 1 aqel 1 at es. 

4. CONTAMINATION 

Mast samples yielded low to moderate numbers of pollen of 
modern exc& i c and native species. The former, notably 
Pinaceae Cprobably Pinus radiatal apoear to have been .m. .“W. . ...“_.. _.I.. ..- ..-.. . . . ..“O... .._._ 
introdL!ced dur inq lavinq out of the core rather than dur inq 
processing but i f mis-ident i f ied as fossil qvmnosperm pal len 
wc~l d 1 ead t 121 a sampl e sue h as POM POM 15001 6%7C)m be inq 
dated as older than Pliocene. 

Native contaminants pose a more serious problem since a 
number of these are mlz~rph~~lIsqi~zal1y very similar if not 
ident ical to species useful for dat inq Miocene and Pl iocene 
samples Cfc6sil species in parenthesesl: Asteraceae 
CTubul iflclr idites ;\ntipl-Ida, T simil is1 .---_-_.. _“_. - .__-_ . . . ----_ . . . ...” . . . 0 -- . . ..---. .-.. zw.... . ..-. ..“.i?.. ..“.. - . . ..-- _. _.--_ . ? Chenopcld i ac eae- 
Am a r an t h a c e a e C 1: h en 17 p 1-l d i p l-11 1 i .z. .._..-. 0-o.. =.. -of.” . . . . . . . . . . . ..=.. 13Q.g n c!:,alxJ .~-~!l.er=!“~..d.e~. 3 I ‘3 gnc! c arp us 
SPP= CHaloraqac idites hal~-~raq~-~ideslY Mvr ioohvl lum CH . . ..-.--..... I .I.__..._ e... . . . ..-._... . . . . ..- - . ..__.^ 7 . . ..-... . .“f .-_. .- . . _ .-...--..-.. . . . . . . . . . ...-0.. . 2’. 
am01 osus, ..-“-.-.. . ..w. . . . . . . . !A!?. m~u_l:.‘I’Ph_vE_1~zl.idesJ e ~~c~.n~~,~t~~c 5. and an un i den t i f i ed 
1 iverwort CCingulat ispI-l-,r ites bi fqrczczt;~+. ..-.-e -.. . -- a... “..ZL,... . . _“- .-.. .” -_--. 

The Asteraceae [daisy-bush family3 and l~:henl~lpl~ldiaceae Csalt- 
bush family3 are major elements in the semi-arid zone 
vegetation and their pollen widely dispersed into modern 
dust and soi 1 . Both types therefore should only be used as a 
last resort in dating samples from the Murrav basin (see 
Macphail & Truswell, 1989:, . Similarly the 1 iverwort prsducinq 
Cinqulat isE!r ites bifurl-atus is ubiquitous alona/in creeks in _I_- . . . . .“.,“M..~-.... .- . .-w-.-- 
South-Eastern Australia and therefore can readilv contaminate 
samples re cclvered in percussion dr ill inq. 

. 
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record no: 003 date: 25/7/30 client: Rural Water Comm. of Victok 

BOREHOLE: POfi F’OM 15001 BASIN: OTWAY Conshorel 

SA)SPl.E TYPE: cuttings ID: - DEPTH: 65-70 a 

YIELD [spore-pollenl: v low YIELD Cdinocystsl: - PRESERUN: mod. 

DEPOSITIONAL ENUIRON~ENT: peaty soil [based on plant maceralsl 

AGE: Plio-Pleistocene ZONE : CONFXD RTG: - 

INDEX SPP : Oensoisporites implexus ms C= Selaqinella uliqinosa’?l 

MXIRUCI AGE: T. bellus Zone - based on Haloraqacidites haloraaoides 

MNIfiUt! AGE: Pleistocene - based on 11. implexus, Lyqistepollenites 
florinii 

CONTAMNANTS: Pinaceae, Plant;aqo lanceolata/coronopus, Erassicaceae 
REUORKED SPP: none.recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>3OXl : F’inaceae Ccontaminantl 
2. COMPION CS-30X3 : D. implexus, H. haloraqoides 
3. FREQUENT Cl-5X3 : Lyqistepollenites florinii 
4. RARE C<lXl 3 
5. TRACE C<<lXI : (see attached species tick sheet) 

SOURCE VEGETATION: insufficient yield 

COMIENTS: Apart from Lyqistepollenites florinii and Nothofaqidites 
emarcidus-heterus C4 and 2 qrains recorded respectivelyl, 
all species could be derived from any number of modern shrub 
communities qrowinq in damp situations in Victoria. 

----------------------------------------------------------------- 
Dr. R.K. Racphail Consultant Palynoloqist Phone/Fax 02-817-4369: 

- - - -  _I 



record no: 005 date: X/7/30 client: Rural Water Comm. of Victor& 

BOREHOLE: IRREWILL 17 BASIN: OTWAY Conshorel 

SAQlPLE TYPE: core ID: - DEPTH: 44 l 

YIELD tspore-poller& v high YIELD. Cdinocystsl: - PRESERUN: v good 

DEPOSITIONAL ENUIRONtiENT: Sphagnum bog 

AGE: flaastrichtian ZONE: Upper T. longus CONFID RTG: 0 

INDEX SPP: Quadraplanus brossus, Stereisporites (1Tripunctisporisj sp., 
Ornamentifera sentosa, Proteacidites reticuloconcavus, 
F’. otwayensis, P. palisadus, Triporopollenites sectilis 

flAXIPIUt4 AGE: Upper T. longus Zone - based on S. (TripunctisporisS sp. 

MNIMUR AGE: Upper T. longus Zone - based on 13. brossus, 0. sentosa, 
. and T. sectilis 

CONTAMNANTS: none recorded 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%3 : Proteacidites spp., Stereisporites spp. 
2. COMON CS-30X1 : Camarozonosporites spp., Gleicheniidites spp. 
3. FREQUENT Cl-S%3 : Podocarpidites spp., Laevigatosporites spp. 
4. RARE C<lXl : Gamberina spp. 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Shrubs and ferns established on/in a Sphagnum bog 

COPlfiENTS : The palynoflora differs from contemporary Maastrichtian, 
Upper T, longus Zone palynofloras recorded in offshore wells 
in that Gambierina spp. are rare. Conversely 
Camarozonosporites spp., including at least three undescribed 
types probably derived from extinct tree-ferns, are common. 

-II-l------------IIIIIIIII-IIIIIIIIIIIIIIIIIIII---IIIII 

Dr. &K. Hacphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 006 date: 25/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: I'IELLIER 17 BASIN: OTWAY Conshorel 

SAHPLE TYPE: cuttings ID: - DEPTH: 72.5-75.5 l 

YIELD Cspore-pollen]: high YIELD Cdinocystsl: - PRESERUN: good 

DEPOSITIONAL ENUIRONMENT: fluvio-lacustrine 

AGE: Paleocene ZONE: Upper L. balmei CONFID RTG: 3 

INDEX SPP: Lygistepollenites balmei, Gambierina spp., Haloragacidites 
harrisii, Cupanieidites orthoteichus, Verrucosisporites 
kopukuensis 

flAXIf”WR AGE: Lower L. balmei Zone - based on V. kopukuenis, H. harrisii 

flINIfiUfl AGE: Upper L. balmei Zone - based on Gambierina spp. 

CONTAMNANTS: Asteraceae 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Podocarpidites spp 
2. COMMON CS-30x1 : Araucariacites, Proteacidites, Laeviqatosporites 
3. FREQUENT Cl-S%1 : Gleicheniidites, Tricolpites & Tricolporites spp. 
4. RARE C<l%l : unidentified Triporopollenites sp. 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Conifer (swamp?) forest 

COMENTS : The virtual absence of Nothofagidites and (Eocene) 
Proteacidites indicates that little or no down-hole 
contamination is present. The low diversity of the 
palynoflora is typical of Paleocene sediments deposited 
away from the Palaeo-shoreline. 



record no: 007 date: 25/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: AVENEL 8 BASIN: fiURHAY 

SAt!PLE TYPE: cuttings ID: - DEPTH: 3 l 

YIELD Cspore-pollenlt neql. YIELD Cdinocystsl: neql. PRESERUN: good 

DEPOSITIONAL ENVIRONflENT: freshwater lake 

AGE: Pliocene ZONE: CONFID RTG: - 

INDEX SPP: Nothofagidites falcatus, Ruqulatisporites sp. cf R. cowrensis 

HAXIflUt! AGE: Middle Eocene - based on N. falcatus 

MNIWR AGE: Pliocene - based on N. falcatus, 

CONTARINANTS: Cingulatisporites bifurcatus?, flyriophyllum?, Asteraceae 
REWORKED SPP: Stereisporites CTripunctisporisS sp. 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : 
2. COllMON CS-30x1 : Nothofagidites emarcidus-heterus 
3. FREQUENT Cl-S%1 : 
4. RARE Ml%1 : freshwater algal cysts incl. Saeptodinium 
5. TRACE t<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: insufficient yield 

COMHENTS: f’lany of the palynomorphs recovered from this sample could 
have been derived from water used in Cpercussionl drilling. 
The date assumes Nothofagidites falcatus is &r~ situ. 

~~~~~~-~-~----~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Dr. CL1.K. Racphail Consultant Palynoloqist Phone/Fax 02-817-4369: 
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record no: 008 date: 25/7/30 client: Rural Water Comm. of Victoria. 

BOREHOLE: AVENEL 8 BASIN: MURRAY 

SAl9PLE TYPE: cuttings ID: - DEPTH: 25-27 a 

YIELD Cspore-pollen]: neql. YIELD Cdinocystsl: - PRESERVN: mod. 

DEPOSITIONAL ENVIRONflENT: insufficient data 

AGE: Pliocene ZONE: 

INDEX SPP: Nothofagidites falcatus 

COlPFID RTG: - 

RAXIPM AGE: fliddle Eocene - based on N. falcatus 

~INIMUPl AGE: Pliocene - based on N. falcatus 

CONTAMNANTS: Apiaceae, Asteraceae, Casuarina, Pinaceae 
REWORKED SPP: 

RELATIVE ABUNDANCE: n/a 
1. ABUNDANT C>30%1 : 
2. COMflON CS-30x1 : 
3. FREQUENT Cl-S%1 : 
4. RARE C<l%l : 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: insufficient yield 

COPOMENTS: The date assumes Nothofagidites falcatus is in situ. -- 

The palynoflora includes a single specimen of the Plio- 
Pleistocene liverwort spore Cinqulatisporites bifurcatus. 
This is likely to be a contaminant, derived from water used 
during the Cpercussionl drilling. 

---IIIIIII--Ic ------------------------------------ 

Dr. kK. Nacphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 003 date: 25/7/30 client: Rural Water Comm. of Victoria. 

BOREHOLE: BARMAH 34 BASIN: MURRAY 

SAnPLE TYPE: cuttings ID: - DEPTH: 146.5-143 l 

YIELD [spore-pollenl: high YIELD Cdinocystsl: - PRESERUN: good 

DEPOSITIONAL ENUIRONt!ENT: fluvio-lacustrine 

AGE: late Early-Late fliocene ZONE: T. bellus CONFID RTG: 3 

INDEX SPP: Symplocoipollenites austellus, Polypodiaceoisporites 
tumulatus, Haloragacidites haloragoides, Dodonaea sphaerica 

HAXIMUf! AGE: P. tuberculatus Zone - based on Cyatheacidites annulatus 

MNIICIUH AGE: Pliocene - based on C. annulatus, Nothofagidites falcatus, 
Cinqulatisporites bifurcatus, flonotoca. 

CONTAHINANTS: Myriophyllum, Amperea, C. bifuracatus?, flonotoca? 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%3 : Nothofagidites emarcidus-heterus 
2. COMPION C5-30X3 : Araucariacites, Podocarpidites spp. 
3. FREQUENT Cl-5X1 : Pseudowinterapollis calathus 
4. RARE C<lXl : Cyatheacidites annulatus, Polypod. tumulatus 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Multistoried conifer-Nothofaqus rainforest 

CO!'MENTS: The existence of a floristically complex rainforest 
vegetation is more consistent with an Early-middle fiiocene 
than any younger age for this sample. As with samples from 
Avenel-8, it is probable that the liverwort spore 
Cingulatisporites bifurcatus and pollen of the aquatic herb 
Myriophyllum has been derived from water used in the 
Cpercussionl drilling 

-II--l----I-IIIIII--------LIIIIIIIIIIIIIIIIIIIIIII--------- 

Drm fM. RacphaiL Consultant Palynologist Phone/Fax 02-817-4369: 

--____- - .- 



record no: 010 date: 25/7/30 client: Rural Water Comm. of Victori 

BOREHOLE: CORAG CORAG 109 BASIN: MURRAY 

SAMPLE TYPE: cuttings ID: - DEPTH: 83.4 l 

YIELD Cspore-pollenl: v high YIELD Cdinocystsl: - PRESERUN: good 

DEPOSITIONAL ENUIRONP!ENT: fluvio-lacustrine 

AGE: Late Eocene-Early Oligocene ZONE: Upper N. asperus CONFID RTG: 3 

INDEX SPP: Granodiporites nebulosus, abundant Nothofagidites spp., 

flAXIfWM AGE: Upper N. asperus Zone - based on G. nebulosus 

flINIfiUfl AGE: P. tuberculatus Zone - based on Proteacidites stipplatus, 
Ilexpollenites anquloclavatus 

CONTAMNANTS: none recorded 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Nothofagidites emarcidus-heterus 
2. COMflON C5-30X3 : Haloragacidites harrisii 
3. FREQUENT Cl-5X1 : Malvacipollis spp., Lygistepollenites florinii 
4. RARE C<l%l : Tricolporites spp. 
5. TRACE C<<l%l : (see attached species tick sheet) 

‘- 
SOURCE VEGETATION: Nothofagus-dominated temperate rainforest 

COMENTS: If this borehole is located away from the south-east sector 
of the basin, then the low relative abundance of 
Phyllocladidites mawsonii is consistent with a Late Eocene- 
Early Oligocene age. Conversely, if the borehole is located 
in the far south/east, then a Late Oligocene-Early fiiocene 
age more probable. 

----------------------------------e----------------------------- 

Dr. 11.K. Macphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 011 date: 25/7/30 client: Rural Water Comm. of Victor6 

BOREHOLE: ECHUCA NORTH 55 BASIN: MURRAY 

SAtIPLE TYPE: cuttings ID: - DEPTH: 103-110 Ilr 

YIELD Cspore-pollenlt high YIELD Cdinocystsl: - PRESERVN: good 

DEPOSITIONAL ENVIRONt!ENT: fluvio-lacustrine 

AGE: Late Oligocene-Early Miocene ZONE: P. tuberculatus CONFID RTG: 4 

INDEX SPP: Proteacidites stipplatus, abundant Nothofagidites spp. 
including Crarel N. flemingii 

fiAXIMM AGE: Middle N. asperus Zone - based on P. stipplatus, P. 
rectomarginis 

HIN1H.l~ AGE: P. tuberculatus Zone - based on N. flemingii and 
P. stipplatus 

CONTAMNANTS: Pinaceae 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%3 : Nothofagidites emarcidus-heterus, 
2. COMl”lON C5-30x1 : Haloragacidites harrisii 
3. FREQUENT Cl-5X1 : 
4. RARE C<l%I : Tricolporites spp. 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Nothofagus-dominated temperate rainforest 

COMENTS: The majority of taxa are long-ranging species. 

---II---IIIIII-IIIIIIIIIIIIIII----IIIIIIIIIIIIII-------- 

Dr. fl.K. tlacphail Consultant Palynologist Phone/Fax 02-817-4369: 
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record no: 012 date: 25/7/30 client: Rural water Comm. of Victoria 

BOREHOLE: KANYAPELLA 38 BASIN: MJRRAY 

SAIIPLE‘ TYPE: cuttings ID: - DEPTH: 104-106 l 

YIELD Cspore-pollenl: medium YIELD tdinocystsl: - PRESERVN: good 

DEPOSITIONAL ENVIRONt4ENT: fluvio-lacustrine 

AGE: Oligocene-Early Miocene ZONE: P. tuberculatus CONFID RTG: 3 

INDEX SPP: Proteacidites stipplatus, Nothofagidites fleminqii, 
Cyatheacidites annulatus 

RAXIMl AGE: P. tuberculatus Zone - based on C. annulatus and 
P. stipplatus 

MNIMJfi AGE: P. tuberculatus Zone - based on frequent N. flemingii 

CONTAMNANTS: none recorded 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%1 : Nothofagidites emarcidus-heterus 
2. COHfiON C5-30X1 : Haloragidites harrisii 
3. FREQUENT Cl-S%1 : Nothofagidites fleminqii, Liliacidites sp. 
4. RARE C<l%l : Cyatheacidites annulatus 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Nothofagus-dominated temperate rainforest 

COPMENTS 3: The relative abundance of Nothofagidites fleminqii and 
Cyatheacidites annulatus is more consistent with an 
Oligocene than a Miocene age. 

The sample is under-oxidized and additional species may well 
be present but obscured by plant macerals. 
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Dr, )L1.K. RacphaiI ConsuLtant Palynologist Phone/Fax‘OZ-817-4369: - _v : . 



record no: 013 date: 2617130 client: Rural Water Comm. of Victoria l 

-. 

BOREHOLE: NOOROOPNA W162 BASIN: MURRAY 

SARPLE TYPE: cuttings ID: - DEPTH: 65.5-67.5 m 

YIELD [spore-pollen]: negl. YIELD Cdinocystsl: - PRESERVN: mod. 

DEPOSITIONAL ENVIRONMENT: insufficient data 

AGE: Pliocene? ZONE: CONFID RTG: - 

INDEX SPP: Nothofagidites emarcidus-heterus, N. brachyspinulosus 

flAXIflUM AGE: Tertiary - based on Nothofagidites spp. 

tlINIMUfl AGE: Pliocene - based on Nothofagidites spp. 

CONTAHINANTS: Asteraceae, Pinaceae 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: n/a 
1. ABUNDANT t>30%1 : 
2. COfifiON C5-30x1 : 
3. FREQUENT Cl-5X1 : 
4. RARE C<l%I : 
5. TRACE t<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: insufficient yield 

COHMENTS: Date assumes that Nothofagidites spp. are in situ. s- 

---------------------------------e--------e---------------------- 

Dr. R.K. llacphail Consultant Palynologist Phone/Fax 02-817-4369: 
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reco rd  n o : 0 1 4  d a te : X /6 /3 0  client: Rura l  W a te r  C o m m . o f V ictor ia*  

B O R E H O L E : TIflM E R ING  1 5  B A S IN: M U R R A Y  

S A H P L E  T Y P E : cutt ings ID: -  D E P T H : 8 2 .5 - 8 4  l  

Y IE L D  [spore-po l len l :  h i gh  Y IE L D  Cdinocystsl :  -  P R E S E R V N : g o o d  

D E P O S ITIO N A L  E N U IRO N flE N T : fluv io- lacust r ine 

A G E : O l igocene-Ear ly  flio c e n e  Z O N E : P . tube rcu la tus  C O N F ID R T G : 3  

INDEX S P P : G ranod ipo r i tes  nebu losus , Cyatheacid i tes a n n u l a tus, 
P r o teacid i tes stipp l a tus  

!lA X IflUf’! A G E : Uppe r  N. asperus  Z o n e  - based  o n  G . nebu losus  a n d  absence  
of Ridd le  N. asperus  Z o n e  indicators.  

tiINIM U M  A G E : Y . tuberculatus - based  o n  G . nebu losus  

C O N T M INANTS: P o a c e a e  
R E W O R K E D  S P P : Banks ieae id i tes  arcuatus? 

R E L A T IV E  A B U N D A N C E : 
1 . A B U N D A N T  C > 3 0 % 3  : Ha loragac id i tes  harr is i i  
2 . C O H fiO N  1 5 - 3 0 X 3  : N o th q o faq id i tes emarc idus -he te rus  
3 . F R E Q U E N T  C l -5X3  : Per ipo ropo l len i tes  vesicus, Dacrycarp i tes 
4 . R A R E  C< lX l  : Laev i ga tospor i tes  spp., P r o tedcid i tes spp.  
5 . T R A C E  C < < l% l : ( see  a tta c h e d  spec ies  tick s h e e t) 

S O U R C E  V E G E T A T IO N : N o th o fagus -Casua r i naceae  r ipa r ian  scrub? 

C O M H E N T S : The  a g e - d e te r m i n a tio n  is suppor ted  by  m u ltip le  
spec imens  o f Cyatheacid i tes a n n u l a tus  a n d  Rubipo l l is  
ob l a tus  in  th e  pa l yno flo r a . 

----------------------------------------------------------------- 
Dr. M .K . fiacpha i l  Consu l tant  P a lynologist  P h o n e /Fax 0 2 - 8 1 7 - 4 3 6 9 : 
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. 
record no: 015 date: X/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: ULUFNA 17 BASIN: IIURRAY 

SARPLE TYPE: cuttings ID: - DEPTH: 1465-148 a 

YIELD tspore-pollen]: high YIELD Cdinocystsl: - PRESERUN: good 

DEPOSITIONAL ENUIRONtiENT: fluvio-lacustrine 

AGE: Late Eocene-Early Oligocene ZONE: Upper N. asperus CONFID RTG: 3 

INDEX SPP: Beaupreadites verrucosus, Phyllocladidites mawsonii 
Ccommon-abundant], Nothofagidites flemingii Cfrequentl 
and Proteacidites rectomarginis Cfrequentl 

t!AXIfilJfi AGE: Middle N. asperus Zone - based on P. rectomarginis. 

MNIMU~ AGE: P. tuberculatus Zone - based on frequent N. flemingii 
. and B. verrucosus 

CONTAMNANTS: none recorded 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Nothofagidites emarcidus-heterus 
2. COfifiON C5-30x1 : Proteacidites spp. , Phyllocladidites mawsonii 
3. FREQUENT Cl-5X1 : Proteacidites rectomarginis, Noth. flemingii 
4. RARE t<l%l : 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Nothofaqus-Lagarostrobos (Iswamp) forest 

COPIIIENTS: Phyllocladidites mawsonii C=Laqarostrobosl shows a progressive 
retreat towards the south-east sector of the flurray Basin 
during the Oliqo-Miocene, presumably due to the progressive 
elimination of its preferred floodplain habitat. Accordingly, 
if Ulupma-17 is located outside of the SE sector, then the 
relative abundance of Y. mawsonii pollen is evidence for a 
Late Eocene-Early Oligocene rather than a Late Oliqocene- 
Miocene age for this sample. 

-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII------------------------- 

Dr. E1.K. nacphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 016 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: WORMANGAL 6 BASIN: MURRAY 

SARPLE TYPE: CUTTINGS ID: - DEPTH: 38.4 8 

YIELD [spore-pollenl: low YIELD Cd inocystsl: - PRESERVN: good 

DEPOSITIONAL ENVIRONflENT: fluvio-lacustrine 

AGE: Pleistocene ZONE: ‘IT. p leistocen icus” CONFID RTG: 3 

INDEX SPP: frequent Tubulifloridites spp. (including T. pleistocenicus), 
Symplocoipollenites austellus, Haloragacidites haloragoides 

HAXIMUR AGE: T. bellus Zone - based on H. haloraqoides and S. austellus 

~INIflUt! AGE: Late Pleistocene - based on S. austellus and abundant 
Cyathidites spp. 

CONTAMNANTS: Stellaria 
REWORKED SPP: Nothofagidites flemingii 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Cyathidites spp. 
2. COMMON C5-30x1 : Laevigatosporites spp. 
3. FREQUENT Cl-5X1 : Tubulifloridites spp., Pseudowinterapol. calathus 
4. RARE C<l%l : fiatonisporites ornamentalis 
5. TRACE t<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: shrub and fern-dominated riparian plant community 

COMflENTS: The virtual absence of Nothofagidites spp. is against the 
sample being older than Early Pleistocene. 

----------------------------------------------------------o------ 

Dr. tl.K. Aacphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 017 date: 26/7/30 client: Rural Water Comm. of Victoria. 

BOREHOLE: BUNDALAGUAH 8 BASIN: GIPPSLAND Conshorel 

SAnPLE TYPE: core ID: - DEPTH: 30.5 8 

YIELD Cspore-pollen]: medium YIELD Cdinocystsl: - PRESERVN: good 

DEPOSITIONAL ENVIRONnENT: peat boq/lacustrine 

AGE: Middle-Late Miocene ZONE: (upper:) T. bellus CONFID RTG: 1 

INDEX SPP: Rugulatisporites cowrensis, Symplocoipollenites austellus, 
Cyathidites subtilis, Cyatheacidites annulatus, 
Haloragacidites haloragoides, Pseudowinterapollis calathus 

tlAXIMUt! AGE: T. bellus Zone - based on S. austellus, H. haloragoides, 
R. cowrensis. 

tQIN1M.M AGE: Pliocene - based on C. annulatus, S. austellus 

CONTAMNANTS: Tubulifloridites cf T. pleistocenicus 
REWORKED SPP: Nothofagidites flemingii?, Stephanocolpites oblatus? 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Nothofagidites emarcidus-heterus 
2. COMON C5-30X1 : Haloragacidites harrisii, Cyathidites spp. 
3. FREQUENT Cl-5X1 : Nothofagidites asperus, Araucariacites australis 
4. RARE C<l%l : Myrtaceidites eucalyptoides, Polypodiisporites 
5. TRACE t<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: fiultistoried conifer-Nothofagus rainforest 

COMENTS: Desmids indicate that the depositional environment was either 
a peat boq or freshwater lake. 

Dr. I1.K. fiacphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 018 date: X/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: BUNDALAGUAH 8 BASIN: GIPPSLAND Conshorel 

SAflPLE TYPE: core ID: - DEPTH: 62.63.8 8 

YIELD Cspore-pollenl: medium YIELD Cdinocystsl: - PRESERVN: good 

DEPOSITIONAL ENVIRONtiENT: peat bog/freshwater lake 

AGE: Middle-Late Miocene ZONE: T. bellus CONFID RTG: 0 

INDEX SPP: Triporopollenites bellus, Symplocoipollenites austellus, 
Ruqulatisporites cowrensis, Foveotriletes lacunosus, 
Cyatheacidites annulatus, Polypodiaceoisporites cf tumulatus 

)IAXIfiUfl AGE: T. bellus Zone - based on T. bellus, S. austellatus 

MNIMJfl AGE: T. bellus Zone - based on Verrucosisporites kopukuensis 

CONTAHINANTS: Chenopodiaceae, Cinqulatisporites bifurcatus? 
REWORKED SPP: Rugulatisporites trophus?, Parvisaccites catastus? 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%1 : Cyathidites spp. 
2. COMON C5-30x1 : Haloragacidites harrisii, Nothofagidites spp. 
3. FREQUENT Cl-5X1 : Polypodiisporites, Pseudowinterapollis calathus 
4. RARE C<l%l : Ericipites scabratus, Cyatheacidites annulatus 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Casuarinaceae scrub? bordering a bog or lake 

COMilENTS: Desmids indicate that the depositional environment was either 
a peatbog or a freshwater lake. 

Dr. ILK. Racphail Consultant Palynologist Phone/Fax 02-817-4369: 
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record no: 013 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: BUNDALAGUAH 8 BASIN: GIPPSLAND Conshorel 

SAHPLE TYPE: core ID: - DEPTH: 153-154.75 I 

YIELD Cspore-pollenl: high YIELD Cdinocystsl: - PRESERVN: mod. 

DEPOSITIONAL ENVIRONRENT: peatbogifreshwater lake 

AGE: Middle-Late Miocene ZONE: T. bellus CONFID RTG: 0 

INDEX SPP: Triporopollenites bellus Cfrequentl, Haloragacidites 
haloragoides, Polycolporopollenites esobalteus [frequent]. 

flAXIflUH AGE: T. bellus Zone - based on frequent T. bellus 

tlINIfiUfl AGE: T. bellus Zone - based on frequent T. bellus 

CONTAMNANTS: Plantaqo lanceolata/coronopus 
REWORKED SPP: Stepanocolpites oblatus? 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Haloragacidites harrisii ’ 
2. COPIRON 15-30X1 : Nothofagidites emarcidus-heterus, indet. 4c sp. 
3. FREQUENT Cl-5X1 : Triporopollenites bellus, Polcolporo. esobalteus 
4. RARE C<l%l : Myrtaceidites verrucosus 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Floristically diverse riparian scrub? 

COMENTS: Desmids indicate that the depositional environment was either 
a freshwater lake or a peatbog. Pollen of Triporopollenites 
bellus C= modern Randial, flyrtaceidites verrucosus C= modern 
Lophomyrtus/Rhodomyrtusl and Polycolporopollenites esobalteus 
C= modern Polyqalaceael are seldom recorded in above trace 
values and the unusual nature of this palynoflora is further 
emphasized by the abundance of an unidentified small Cc12 
microns diam.1 tetracolpate pollen. The assemblage is likely 
to reflect shrub species growing on the site. Otherwise, 
Casuarinaceae and Nothofagus-brassii group species appear to 
have dominated the non-local vegetation. 



record no: 020 date: 2617130 client: Rural Water Comm. of Victoria l 

BOREHOLE: BUNDALAGUAH 3 BASIN: GIPPSLAND Conshorel 

SAMPLE TYPE: core ID: - DEPTH: 102.70104.74m 

YIELD Cspore-pollen]: low YIELD Cdinocystslt - PRESERVN: good 

DEPOSITIONAL ENVIRONt!ENT: Fire hollow in peatboqiswamp? 

AGE: middle-Late Miocene ZONE: T. bellus CONFID RTG: 2 

INDEX SPP: Symplocoipollenites austellus, Glencopollis ornatus 

fiAXIMU!l AGE: T. bellus Zone - based on S. austellus, Tubulifloridites 
antipoda 

MNIMJ!! AGE: Pliocene - based on S. austellatus, frequent Nothofagidites 
SPP= (including N. falcatus) 

CONTAMNANTS: Myriophyllum?, Apiaceae, Poaceae 
REWORKED SPP: Ilexpollenites anguloclavatus? 

RELATIVE ABUNDANCE: 
1. ABUNDANT C>30%1 : Haloragacidites harrisii 
2. COtlMON C5-30x1 : Nothofagidites emarcidus-heterus 
3. FREQUENT Cl-5X1 : Podocarpidites spp., 
4. RARE t<l%l : 
5. TRACE t<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Conifer-Nothofaqus rainforest? 

COMMENTS: The strew mount contains large numbers of mineral charcoal 
fragments. It is possible that the sample was deposited in a 
‘fire-hollow*, similar to those recorded in the fiorwell brown 
coal seams. It is tempting to interpret the abundance of 
Haloragacidites harrisii CCasuarinaceael and presence of 
Glencopollis t=Polygonuml in this sample and at 21560157m in 
the same borehole as representing fire-seres following the 
destruction of temperate rainforest. 

-NNNNNNNNNNNNNNNNNNNNNNNN-NNNNNNNNNNNNNNNNNNNNNNNNNNNN-NN--NN- 

Dr. ILK. Racphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 021 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: BUNDALAGUAH 3 BASIN: GIPPSLAND Conshorel 

SA)SPLE TYPE: core ID: - DEPTH: 156-157 8 

YIELD [spore-pollen]: high YIELD Cdinocystsl: low PRESERVN: good 

DEPOSITIONAL ENVIRONfiENT: marginal marine 

AGE: Middle-Late Miocene ZONE: (upper) T. bellus CONFID RTG: 0 

INDEX SPP: Triporopollenites bellus, Haloragacidites haloraqoides, 
Symplocoipollenites austellus, Ruqulatisporites cowrensis, 
Polypodiaceoisporites tumulatus 

flAXIf4Ufi AGE: T. bellus Zone - based on T. bellus, P. tumulatus, 
S. austellus, H. haloraqoides. 

flINIMUM AGE: T. bellus - based on P. tumulatus 

CONTAMNANTS: Cupressaceae, Pinaceae, Plantaqo lanceolata/coronopus 
REWORKED SPP: Ilexpollenites anquloclavatus?, Stephanocolpites oblatus? 

L 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%1 : Haloragacidites harrisii 
2. COMMON C5-30X1 : Nothofagidites emarcidus-heterus, Cyathidites sp’p. 
3. FREQUENT Cl-5X1 : Spiniferites spp., Operculodinium spp., 

Tricolporites spp., 
4. RARE t<l%l 0 
5. TRACE [<<1X1 : (see attached species tick sheet) 

SOURCE VEGETATION: Nothofagus-dominated temperate rainforest 

COMENTS: Apart from the presence of dinoflagellates COperculodinium 
spp., Spiniferites spp. I, the sample closely resembles that 
at 102.7.104.74m in Nuntin 15002, e.g mineral charcoal is 
abundant and Glencopollis ornatus present in low numbers. 

Although the dinoflagellates are good evidence for a marine 
influence at the borehole site during the Middle-Late Miocene, 
this is more likely to have been a temporary incursion into a 
coastal plain rather than representing lagoonal or estuarine 
conditions on the scale of Lake Wellington 23km to the east. 

NNNNNNNNNNNNNN-NNNNNNN-NNNNNNNNN-NN-NNNNNNNNNNNNNNNNNNNNNNNNNNN- 
Dr. U.K. Racphail Consultant Palynologist Phone/Fax 02-817-4369: 
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record no: 022 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: NUNTIN 15002 BASIN: GIPPSLAND Conshorel 

SAt!PLE TYPE: core ID: - DEPTH: 73.5-82.7 I 

YIELD Cspore-pollenl: low YIELD Cdinocystsl: - PRESERVN: mod. 

DEPOSITIONAL ENVIRONtiENT: lacustrine 

AGE: Pliocene ZONE: “C. bifurcatus” CONFID RTG: 2 

INDEX SPP: Cingulatisporites bifurcatus, Haloragacidites haloragoides, 
Rugulatisporites cowrensis [frequent] 

t!AXIMl AGE: (upper) T. bellus Zone - based on H. haloragoides 

!lINIMl AGE: Pliocene - based on Nothofagidites falcatus and 
Lygistepollenites florinii Ccommonl 

CONTAMNANTS: Pinaceae 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%1 : Haloragacidites harrisii 
2. COflflON C5-30x1 : Lygistepollenites florinii 
3. FREQUENT Cl-5X1 : Ruqulatisporites cowrensis, Polypodiisporites 
4. RARE t<l%l : 
5. TRACE C<<l%l : (see attached species tick sheet) 

-- 
SOURCE VEGETATION: conifer-dominated 'dry' rainforest 

COflflENTS: Low but still significant numbers of Nothofagidites pollen is 
against this sample being younger than Pliocene. 

Algal cysts including Saeptodinium indicate that the 
depositional environment was a freshwater lake - possibly of 
large dimensions given the low concentration of spore-pollen. 

NNNNNNNN~IINIIIIIIIIIIIIIIIIIIIIIIIIIIINN~ 

Dr. f&K. Racphail Consultant Palynologist Phone/Fax 02-817-4369: 



record no: 023 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: NUNTIN 15002 BASIN: GIPPSLAND Conshorel 

SAMPLE TYPE: core ID: - DEPTH: 153.6-160.6 l 

YIELD Cspore-pollen]: high YIELD Cdinocystsl: low PRESERVN: good 

DEPOSITIONAL ENVIRONtlENT: marginal marine 

AGE: Middle-Late Miocene ZONE: (upper) T. bellus CONFID RTG: 1 

INDEX SPP: Triporopollenites bellus, Symplocoipollenites austellus, 
Haloragacidites haloragoides, Cyatheacidites annulatus, 
Rugulatisporites cowrensis 

HAXItlUfi AGE: T. bellus Zone - based on T. bellus, S. austellus 

HINIMJt! AGE: T. bellus - based on Verrucosisporites kopukuensis 

CONTAMNAHTS: Cingulatisporites bifuracatus?, Dodonaea sphaerica?, 
Asteraceae, Cupressaceae, Pinaceae, Plantago, Poaceae 

REWORKED SPP: Lygistepollenites balmei, Phyllocladidites verrucosus, 
Proteacidites crassus, P. cf rugulatus 

RELATIVE ABUNDANCE: 
1. ABUNDANT t>30%1 : Nothofagidites emarcidus-heterus, Cyathidites spp. 
2. COtMON C5-30x1 : N. falcatus, Araucariacites, 
3. FREQUENT Cl-5X1 : Haloragacidites harrisii, Proteacidites spp. 
4. RARE C<l%l : Rugulatisporites cowrensis, C. annulatus 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: Multistoried conifer-Nothofagus rainforest 

COtMENTS: The palynoflora includes two pollen species which range no 
higher than the Paleocene, Upper L. balmei Zone CLygiste- 
pollenites balmei, Phyllocladidites verrucosus1 and other 
species which are typically Eocene CProteacidites crassus, 
Ruqulatisporites trophusl. All are almost certainly reworked, 
given that the core sample yielded marine dinoflagellates 
(species of Nematosphaeropsis, Operculodinium and Spiniferitesl 
and therefore was deposited in a marginal marine environment 
(see Comments for Bundalaquah-3: 1560157mj. 

Dr. ILK. llacphail Consultant Palynologist Phone/Fax 02-817-4369: 
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record no: 024 date: 26/7/30 client: Rural Water Comm. of Victoria 

BOREHOLE: TINAMBA 15083 BASIN: GIPPSLAND Conshore’l 

SAtlPLE TYPE: core ID: - DEPTH: 73-80 II 

YIELD Cspore-pollenlr v low YIELD Cdinocystsl: - PRESERUN: mod. 

DEPOSITIONAL ENVIRONflENT: insufficient data 

AGE: Pliocene? ZONE: CONFID RIG: - 
‘u 

INDEX SPP: Rugatisporites cowrensis, Nothofagidites emarcidus-heterus 

fMXIt!lJR AGE: Tertiary 

WNIflUfl AGE: Pliocene - based on the persistent presence of 
Nothofagidites emarcidus-heterus Cd grains1 

CONTMINANTS: Restionaceae 
REWORKED SPP: none recorded 

RELATIVE ABUNDANCE: 
1. ABUNDANT LX3OXl : (Haloragacidites harrisii) 
2. CORllON C5-30X1 : (N. emarcidus-heterus:) 
3. FREQUENT Cl-S%3 : (Podocarpidites spp.1 
4. RARE t<lXl : 
5. TRACE C<<l%l : (see attached species tick sheet) 

SOURCE VEGETATION: insufficient yield 

CORRENTS: The Pliocene date assumes that all palynomorphs are in situ. 

--------------------~--------------- -----I-III-III-I-II 

Dr. f9.K. Racphail Consultant Palynologist Phone/Fax 02-817-4369: 
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