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Cover: Outline of an ornithopod. d.inosaur skeleton

approximately one-fifth natr.ral size. Remains

of herbivorous dinosaurs of this tlrye are .the

most corlmon fossils found at Dinosaur Cove.

The parts of the skeleton known from fossils
found there are shown in grey.
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Sutrnrnary

Bac l::groL(nd

With the completion of the e>rcavation at Dinosautr Cove in
March, 1985r twa field seasons had been putt in the area
e>tcavating f ossi I remai ns of terrestri al vertebrateg aboutt 1Ct5
million years old; The resurlts weFe the collection of aboltt 4(rtl
pieces of fossil bone and teeth plus the discovery of two sites
not ori gi nall y l:rnown when work began i n 1994.

At this stage, one o{ the previoursly un}rnown sites. Dinosaur
Cove West. had been e>rhaursted and the second oner Slippery Rocl::,
had yet to be worlred, The original discovery site in Dinosautr
Cove, Dinosautr Cove East, in 1985 trtrned out to be more e>ttensive
than previously thoutght. It was found to e>rtend outt onto the
shore platform. It was much easier to uncover the fossiliferoug
roclr on the shore platforrn than worl*ing in the tunnel where the
first excavations at this site octrnrred, Eonsequtently, it was
possible to Lrncover an area of 35 square metres of
fossiliferous roc[* dutring the final fortnight o{ the 19BE
e>rcavations, In contrast, abourt four weeks were required to
uncover f ive sqLrare rnetree of f oEsi I if erours rocl'; in the original
tnnnel.

Nith the discovery of an ornithopod 5aw at Dinosaur Eove
East as wel I as the errtensi ve f ossi I i f erolrs I ayer there, the
major thrust of the 1986 excavation was intended to be the
ertploitation of the opporturnities there. In addition. Slippery
Rock was to be thorourghly sampled in order to establish whether
it was a rich enourgh site to be excavated on a massive scale.

Rernoval of the 7 tonnes of fossili{erous rock from Dinosaur
Cove accumutlated durring the 1995 excavatian did not take place
until Aurglrst" 1985. It was only then through the of{ices o{ the
Hon. Race l'latthews. that the Victorian Folice helicopter aided by
the Victoria State Emergency Services helicopter waE able to
provi de the aesi stance ne'cessary. Becautse of thi sr in 1?86. a
rfiajor innovation was to be to install a flying fo>l capable of
rernovi ng f ossi I i f erous rocl,.: f rorn the shore pl atf orm to near the
top of the slopes on the eastern side of Dinosaltr Cove.

The Excavation

Etecauge I was overseas from early October" 1985r utntil late



Excavation at Dinosaur Cove, 1986

Janltary, 1?860 the initial. orqanising of the 1986 excavation wag
done by I'lr " Pli chael Nh i tel aw and l"le, El i r abeth Thampson . lrlhen
the fieldwork forrnally began on I Jannary, l'lr. blhitelaw together
wittr l"ls. |':.eryn hlalshe srtpervi=ed the worll at the sites in
Di nssautr Cave. Thi s arrangernent conti nned L{pon rny j oi ni ng the
ptrrty at the end of Janurary,

The greatest inj.tial problem was settinrl Lrp the {tying fox,
The length af cable was 3f-t5 rnetres in r.lhich distance the load was
rai.$ed 70 rnetres frorn the ehore platforrn alrnost to the tap of the
eaEt si de of Di nosaurr Cove. The w6r[,: was carri ed oett pri nci pal I y
by l"lessrs, John Herrnan, Ray Bland{ord. and John Carpenter with
ndvice f rom Gerry AII;in, The basic cornponents were a winch
provided by AtIas Copco. cable from the S"E.C,'and a tripod and
wire bnsl:et f abricated by John Herrnan. Once set LrFr there were
of coLrrse teething prcblems but they were rather rninor.
particutlarly in light of the fact that no one asstrciated with the
pro-iect had ever atternpted to rig Lrp a flying fo>l of surch a gire
before. It worl,:ed qr-tite reliably thror-tgh the entire dig,

trlorll wag carried outt alternatively at Dinosaur Cove East and
131 i ppery Rock al L dlrri ng the peri od o{ the { i el dtri p {rorn I
Janutary to ? l"larch. All the f assili{erolrs roch: e>lposed at the
end of the 1?85 season beneath the shore platform at Dinosaur
Cove East was collected by the end of the excavation. Nurnerourg
bones were fartnd while doing this together with an isolated upper
cheektooth of an ornithopod dinssaur. This specirnen proved
critical in establishing that there is a different ornithopod at
Dinosaur Cove frorn the one known goLely by its r-tpper dentition
from F'oint Lewis" a few kilometreg east of trape Otway,

As rnore f ossilif erous rsck was rernoved f rorn the shore
pt atf orrn at Di nsgaurr Cove, the probl em of f l oodi ng of the si te by
the sea becarne more acute. Craclis were e:lposed which allowed
t+ater to enter the e::cavation beneath the line of sandbags that
was erected in an atternpt to keep the site dry for longer periods
of tirne when the tide was corning in. This problem of floading is
becorning great enough that some way of stopping Ltp the craclls
will have to be found if the e>rcavation is to be e:'ltended still
closer tgwards the c:cean in f utlrre.

The worh at Slippery Rock revealed that it was a
signi{icantly richer site than Dinosanr Cove East,. Ahout fautr
tirnes. as meny bone fragrnents were recovered there for every lQtl
ki I ograrnmes of rock processed. l'lore i mportant, however ! was that
there seerns to be pronounced dif+eFences in the size of the
{ossils found as well as the taxa present. At Slippery Roc}r" the
fossils were generally smaller. In addition" turtles re.nains
were rnutch rncre prevalent, Two tiny teeth turrned Lrp there, one of
trhich rnay be that of another ornithopad marl':edly smaller than
that l::nc:wri from Dinosaur Cove East and Nest. The other at this
point can only be characterised as 'peclrliar'. Nothing like them
has been ft:ltnd at anycther site in Dinos*lrr Cove or elgewhere in
Vi ctor i a.

?



E:rcavati on at Di nosaurr Cove. 1?86

F'revioutslyr the only f ish remains known f rorn the Otway Eroutp
were a few isolated lr-rngfish teeth. On practicatly the last day
of the 1986 excavation, a partial skeleton of a honey fish was
discovered at Slippery Rock, another indication of the unlrsual
natt-tre of the site within the context of the Otway Gror-tp,

St-tch ltniqlteness sr-tggests that when rntrst af the material f rom
Slippery Rock has been prepared, the assemblage f rom there vrlill
differ signif icantly from that l:lrlowrl from el.sewhere in the
Vi ctori an Cretaceotts deposi ts"

By the end of the 1986 excavation. 1f-r33 specimens had been
collected at Dinosaltr Cove, Thie was three tirneE as rnany as was
corlected in 1?85 durring an equal period of digging, The better
resctlt was owing to tr+o f actors. First, the f ossil if erours rocl':
collected oveF an area of 35 sqr-tare metres at DinosaLtr Cove East
wag aboutt three times as extensive as what had been tallen from
there in 1984 and 1985, second. fossils are rnore nnmerous at
Slippery Rocl': than at anyother Eite worl::ed at Dinogaurr Eove,

Once the {ossiliferouts t-echr from Dinosaurr Cove has been
brol'.:en Lrp into fist-sired pieces or smaller in the search for
fossil bones and teeth, it ie laid ourt to weather for a number af
years in the hope that rnore material will. be {ournd a{ter sorne of
the roclt has broken down by this natural process. The material
from the 1994 e>lcavatitrn n6w rests on concrete glabs at rny horne
in Emerald provided by the Friende of the Murseum o{ Victoria.
Unfortltnately. there is not enourgh room there to accomodate the
rnuch greater tonnage of material collected in lga5 and 1?86.
That rnaterial has now been laid ourt on the groltnd near the camp
at Dinosautr Cove. It is un{ortltnate that it could not have been
Iaid ot-tt on cernent or biturmen br-rt repeated e{forts over the past
two years have failed to securre a location where the matrix can
be laid outt on sit.rch a sLrrface. It wiLl rnean that in futtlrre,
there will be mutch rnore brork involved in f inding the fossils
because rockts {rom the sLrrf ace of the gror-rnd where the matrix is
laid ot-rt will be i.ncorporated in the sample to be gtrne throt-rgh,

The following Fersons participated in the excavations at
Di nosaurr Cove i n 1?86,

Trevor Almeida

6erry Al hi n

Rebecca Asllew

Aiden Eanfield

Gavin Fastienz

Antoniette Beuche

Steven Firch

Ray El. and4c:rd

Mar ll Fl ows

Sute Bourton

Hel en Frown

Chris Erynes

I'li chel 1e Col wel I

l"larti n Cool:

Leo Dulayne

Alan Fraser

Craig Garrett

Dc:ris Eerald

John Herman

Al lan Hey

Graeme Hird
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Rsbert Hodge

bJilliam Hop[rins

Fiat'r F}umb I e

Feter Jobson

Derwn F::anc:Et

Davi d Fiennedy

hiendy F:n i ght

LesI e,y !,:.nol

Jor i ca [.:.r-rt i n

,Joan Lclrnond

Fenny Love

John Angel

Feter Eturns

John Carpenter

David Denney

l4i nEorne Denney

Jeff Farey

Ex cavat i an at Di nosaltr Cr:ve. I ?86

Greg McNamara

Hi l ary l"lanni ng

Jennie l"li 11s

Lutl':e l"lo1 yneaurx

Mar ll l"lor r i son

Nei 1 Padbury

Tharnas Ri ch

Jr-rdy ForreEter

Arnis Heislers

John Stockfield

Debby Thiele

EI i rabeth Thornpson

Robert Tranter

Constance Trutrnburl l

Sanja van Hutet

Ni c ll van l*.1 averen

Ian Smi th

Gl en hlal l ace

Cather i ne l'loyn i harn Dane Trurscot

HeI en F'adadi mi tri o Vi ncent van der Zee

Jenni f er f'lcEu.ren l"lason Ni ctl Seddon

Rnbert l'lcEnen Plason Herrnan Siebert

Natalie Schroeder Earbara bJagsta{f

l'.eith 5ci11ev l::eryn Wal she

t"li chael hlh i tel aw

Thomag h,lh i tel aw

l-lathryn Wi l st:nt4illiam l"lcInnes Steven Siebert

Fran[': Steuart

l"lany people" althor-rgh not f ormal ly expedition mernberEt helped
rnal:e the worl': a success" Witholrt their cooFeration and
aggiEtance, it wor-tld have been rnurch rnore di+ficutlt if not
impassiLrle to accornpl ish the resurlts achieved.

61en Fenton Al an Rarnpel

Feter Featherstone Fhit Reichelt

Terrance Lawrence Ehri s Wi 1l:i ngon

Nilliam Loads

Fercy Fynes

Joy Wi 1 tri nson
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Ex c avat i on at Di n osalrr f,c:ve. 1 9BA

Sponsorshi p

f1any di +f erent organi sati ons hel ped to rnai:e the excavati on
at Dinosaur Cove possible in 1?86,

Atlas Copco: Ioaned the mining eqniprnent and permanently donated
two Cobra 148 roc [,: breaker-dr i I I s

f{obil Eil; provided all diesel fr-tel

Fri ends o{ the. l'lurseltrn of Vi ctori al olrrchased a caravan

Cournci l nf the Hutseutm o{ Vi ctori ar provi ded f urnds f or the
pnrchase of f ood and equtipment

l'lelbolrrne Metropolitan Etoard of lrlorh:s: Loaned caravan and
por-tab1e toj. lets

Nati snal Geographic Society: provided f urnds f or purrchase of
f ood. equri pment. and gal ari eg

Otway Shire: provided gravel to irnprove the track to the site

Earthwatchl provided nine vollrnteers and f utnds f or purrchase of
food'' eqltipment, and payment ef salaries

The Earthwatch E>lperirnent

As a trial., dutring the la::t f ortnight of the 1986
expedition. nine Earthwatch 'yolunteers participated in the
excavation" Earthwatch is en organigation which arranges for
interested amateurr volurnteers to participate in scienti{ic
expeditions, The voLunteers select to join an e::pedition and
support it both by their labolrr and by rnaking a f inancial
ccntriburtion,

The e:lperi rnent was an unqlral i f i ed sLrccess, The ni ne
voLltnteers worked extrernely hard and qurictlly becarne an integral
part of the party. Frorn .the f eedbaclr I have receiv€d, they
seemed to have en-loyed participating in the r+orll as mutch as the
re::t of the party and myself en_ioyed having them.

As a resltlt of this, in furtutre Earthnatch volunteers will be
invited to -ioin in the dig as a matter of course.

Eqr-ti prnent

In previoLrE yearsr the air cornpressors F.rere the mogt
reliable itemg of equriprnent cln site. This year. however, both
cornpreEsors had problems relating to the f utel system. Despite
these di+fict-tlties there wag alrnost no down time owing to a laclr
of compressed air. Ag at least one was worlring at all timesn by
rnoving the {unctioning cornpressor between the two stations where
i t was needed, compressed ai r r.ras aL ways avai l abl e. AI I the
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Ex c avat i on at Di nosalrr Cove. 1 986

other equriprnent flrnctisned with no seric:us problerns.

Seclrri ty

In the early holrrs o{ the rnorning of 16 FebruaFyr abont A$5.1t}
worth c:f tools and other equriprnent were stolen frorn arsurnd the
winch site of the flying fox. The rnost pecnliar item taken was
the .1 oclley wheel f rorn one of the cornpressors, Fortutnatelyr there
trrag no del i berate vandal i srn of the eqr-ri prnent. The peopl e {rom
National Farlrs aided the party by permitting LrE te close the gate
acr-oss the track to the winch site, trlhether or not this
prevented fr-trther thefts is not know br-rt it r"rc:urld have forced any
thieve's to hand carry stolen itern:; alrnost one llilometre,

Earlier, there was a thef t crf aboutt hal{ a drurrn e{ diesel
fnel.

Resnlts of North American trip

With the asEistance sf the Courncil o{ the MLtselun of
Victoria" I uras able tt: visit a number o{ muserlms in North
Arnerica between mid October, 1?BS and earLy Janutary. This
enabled rne ta mal::e detailecl cornpariscrng cf the teeth of the
Victorian ornithopad dinosalrrs as welI as less entensive
cornparisons o{ the fernora of these same animals.

On the basis of this visit, it now appears that the teeth
recovered throlrgh the 19Bg excavation at Dinosalrn Cove aFe Llniqr-re
in their merpholcgy" Althor-rgh distinct at the specieg and genLrs
I e'rel " they cL earl y bel ong to one of tr^ro {ami I i eg of arni thopad
di nesaurrs. the Hypsi I aphodont i dae or Camptosanr i dae and rnc:st
probably the {ormer. These animalE were bipedaL or two legged
{ormg which were herbivorolrs.

AlI these dinosaurr teeth corne {rorn the Otway Ranges, In the
Strzelecl':i Ranges have been {ound a nutrnber ef ornithopd f emora
that appear to be unlil::e anv of those lrncwn from the Otway
Ranges. Hcwever. they are similar to sorne l::fiowFl from the opal
f ietd at Lightning Ridger N,5. t\1. and also bear an uncanny
resemblance to the corresponding bcne in ElbneLlf"S reli. g. f_gx
i s a smal I orni thnpod di nosaltr l:irlohrn f rom tr*o gkel etons f ournd i n
the wes,tern United States. Eteing latest Jurrassic in age (145
millian years befare present)" A. re:{ is cansiderably older than
the 11? to 1l5 rnillion year age assigned to the fossil vertebrate
sites in the Strzelecki Ranges. Another typical late Jurassic
North American dinosaurr with a close relative in the deposits of
the Streelecki Ranges i s the carni vorolts di nosaurr 0llogaUC.gg.
Further detailed str-rdy of other boneg in the collections frem the
Str-relecl':i Ranges rnay ccrrorborate the presence of A. fg,! there
in which case the anornaly presented by the late record of
flLlggAUf,Ug in AuEtralia wiIl be foutnd to be repeated,
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Excavati on at Di nosaurr Eove. 1986

Sturdy af other reptilian teeth frsrn Dinosaltr Cove con{irmed
that a plesiosalrr was present in the fauna, Although rnost
plesio:;aLtF rernains are f aund in a rnarine conte>rt, there have been
previoLrE trcclrrrences of their fossils in freshwater deposits.

hlhi Ie in North Arnerica, there was a great deaL of interest
in the f aLlna being recovered f rorn Dinosartr Cove and elsewhere in
Vj.ctoria becaurse o{ their high latiturde of the area at the time
the dinosaLrrs lived, Being only abourt 1O degrees trorn the goutth
pole o{ the dayi presLrrnably they wourld have had to cope with
geveral months of continlror-rs dari,:ness annual 1y.

An idea that has gained r,lide acceptance in the past half
decade is that the dinosaltrs may have become extinct owing to the
effectE of a dlrst clolrd produrced by the impact o{ an asteroid or
cornet. Fresltmably. a durst clor-rd that was dense enough would
caLtse photosynthe=is ta cease {or a long enough periocl of time to
ki11 adutlt plants. This wor-rld caLrse the foodchain to colLapse
and bring abot-rt the er:tinction of rnany groutps of animals which
were lrnabl e to adapt to these nnltsural condi ti ons.

Accepting at f ace valt-re the evidence that dinogaLrrs
reglrlarly sltrvived a nurmber of months of continutouts darllness each
year as they apparently did in soLrt.hern Victoria" some
interesting details can be added to this pictltre of dinosaltr
e:rtinction. Either the dlrst clourd mugt have persisted for a
period significantly longer than the three to six manths of
continltouts darknesE that prevai led in southern Victoria 1tl5
million years ago. Or there mutst have been other ef f ects cautsed
by the drtst cloutd besides simply cuttting off the light. One
suggestion rnade for other reastrns has been a significant decrease
in temperatLrre. Or .nany elernents of the Victorian Cretaceous
f auna rnutet have mi grated l g(t{l lt i L onretres each way annLral L y i n
order to occutpy a region with sorne surnlight every day. This
l atter al ternati ve s.eerns r-rnl i hel y 1n the case of ani mal s such as
f reshwater crocodiles which are not noted f or slrch 'behavior
today,

Future Worl':---1987

The discovery of tantalising, smaller vertebrate foEsils at
the Slippery Rock site is a strong reason to returrn there in
order to attempt to f ind more usefurl material . Sr-tch specimens
may help identify many of the enigmatic {ossils we now have.
Among these are the two small teeth rnentioned earlier, At
Dinosaurr Cove Eastq rnor€ elements of the skeleton of a small
ornithopod dinogaurr begt known {rsm its teeth have been fournd,
One particutlarly striking specirnen discovered this year which
probably is re{errable to this animal is a scapula oF shor-tlder
bIade. St-tch isolated bones recovered over the past three Slrmmerg
at Dinosaur Cove East are gradually giving Lrs a picture of this
ani ma] , For these reagonsr cofiti nuted er:cavati an at both Di nosaur
Cove Eagt and Slippery Rccl,: is warranted,



Excavation at Di nr:sa{-rr Cove" 19Bb

At Slippery Roc[r, the fo:ieilifersurg sandstone is irnmediately
utntJer I ai n by a murdstone. The techn i qlre emp I oyed to ex cavate
ther-e in 1?86 involved first digginq ourt a space irr the rnr-rdstone.
Then the fassiliferat-re rock woutlrJ be brol':en down into the space
ni;rcJe avai lablel. Unf crtt-rnatelyo th j.s requtired doing a
consi dera.bl e arnonnt of hcri rontal rocl': dri 1i i ng at head hei ght tlr
higher, In furturre what seems to be appropriate wouLd be to hire
prof essi snal rni ners to e>rcavate a turnnel above the f osgi I i {erous
1;ryer at Slippery Rock ursi.ng the most appropriate techniqLles they
can devise. Once a section of turnnel is eucavated" the
pcrl aeontol ngi Ets (rnLrset-rrn staf f and volLrnteers) tran rernove the
rutbble and then dig Lrp the {ossiliferours layer that will be en
thel { 1c'or'. In the Earne FJayr tnnnel i ng cctr-rl d al so be carri ed ot-tt
ert Di nnsalrr Cnve East, Thlrs" the rni ners csr-tld aI ternate between
'hhe {:wa s j. tes " t{h i I e they Here wor },:i ng at one r the
pal aet:ntr:l t:gi ets colrl d be war l:i ng the other, As the mi ners Here
worl.':ingr one of the palaeontalogists rnain _iohs would be to
collect enolrgh in the mos! recently expased areas to be ELrFe that
the tlrnnel t,rras over f ossi I i {eroLrs rocf,: ,

A test pit a few rnetres to the northwest o{ the 19Bg
excavatian at DinosaLrr f,ove East failed to encournter the
fassili{ernlrs layer. This implies either that the original edge
o{ the depasit crccLrrs in thoge few rnetres or a signi{icant {autlt
exists in whicl'r the fogs,i1iferoLrs layer was displaced verticalIy,
Fossils are frequtently concentrated clese to the edges on the
inside nf the bends of f crrner gtrearn channels. This is becaurse,
irr such areas" the currrent speed is lawer than elsewhere in the
strearn and the sedintent load Iinclnding fltturre fsssils] tendg to
lre dropped there. Theref orei one thi ng that wi 1 I be dane i n l?97
t"rill be to lintr Lrp the test pit with the 1985 excavation to see
if the natnraL edge of the {oseili{eraus depoeit can be found.
If it can, it will be followed a6 far as practical.

In light of these considerations, for 1987, it is proposed
to have anather eripeditisn o{ :ieven wee},:s drrration beginninq in
the f ir=.t weel,: of Janlrary" A crew of twenty persclns will be
scurght

Thamas H. Rich and Fatricia V" Rich
15 Apri t 1986
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Ex cavat i on at Di nosalrr Cove " 1?gA

A preliminary br-rdget to carryourt this work ie as f ollows
A:F4 Clorl Food for ?r) people fpr 7 weeks

A$35 tlt)t] Hire of mi.ning eqr_ripment

A$? 75t1 Consutrnabl e sLrppL i es

A!S3 ()3O 3A drutms o{ diesel f urel

A:s3o (:,oct Salary pluts expenses f or two miners. 7 weehg

A$15{l Telephone calls

6E3 $tlt) 7 tents f or Earthwatch volnnteers rg A$Eoc)

A$650 1s stretchers for Earthwatch volurnteers

A$3 tltlt-r Accomodation and rneals f or 3r.r Earthr^ratch volunteers
one night cln arrivar and one night on departure

A*f, StlO Gratr_ri t i es f or { i el d assi stants
Attr,l0 CxlO Salary f or preparator

A$1 1lCI Three electrical miner's Iamps with rechargingunits E rS. TO/larnp

A!696 6BC,
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