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Re:-,r-tlts oS the Expedi ti on to Di ns::aurr Coven

8-:6 Febrt_rary* i ?94

Sumrnary

During Febrlrar;v" Lgg4:, a.fl expedition frsrn the l,lutseltm oft/i ctor i a con{ i rnred the ex i stence oi a pa1 aeochannel deposi t at
Dins=autr Cave rich enoutqh in dinosanr bones to warrant extensiveexcsvation. In adcJitj.r:n, a =.e'cc:ncl palaeachannel deposit, Dino-
saLtr Cave blestr almost as rich in foseils. was discsvered and
e:rploited" Bnth deposit= ar-€ in the otway Group and are o{
Apti an clr Al bi an Ageu l ate EarI y Creta.ceoltg" absutt 1 IO mi I l i onyears c:l cj,

In the j.rnrnediate flttutre. the expclsLrres a{ the Otway
Graltp hetu,reen l"larengo and Johanna Beach shor-rld be reprospected indetail. Also, the rnost accegsible parts of the {ossil depasit atDinngaltr Cove FJest shoutld be cc:llected aE Esr:n as practical andeliperirnentation ghc:t-tld continlre at the original site at Dinosaurr
fiove ta develnp the mcst appropriate method of excavation there.

I ntrsdutct i crn

The first dinasaurr sperirnen foltnd in victoria was
discs'rered near the turrn-o{*the-centr-rry near- Inverloch. In lg7g,
I'lr" Timathy F. Flannery began a cnncerted e{fort to locate addi-
tiensl dino=.autr rernaing in ttre CrertacesLrs eliposLrFes on the shore
pl atf crrrnF nefrr Inver'l ach" Thi s r'rorl,: on the f I clfil::Ei of the Stree-
leclli Ranges cjemonstrated that the f osgi 1 reniains of dinosaurs
and other terrestrial vertebrates caurld be {ot-tnd in thase rocks
if enough ef*ort was purt into locating specirneng.

Recagnising that Cretacenuts r-ocl::E similar to thsse in
the Str:elec[,: i Ranges gccutrrerj on the shs:re platfBrrns flan];ing
the otway Rangesr frrl a.ttempt uras made to lacate f c:gsil
vertebrates in the latter area- tregirrning at Eastern View in
1,979 u al l the accege'i bl e ehsre pI atf arrn ourtcrops of the otway
Groutp were examined in a reconaiEsance sLrrvey that extended to
Febble Foint. Significant fn=si I concentrations were fournd at
{outr sites as a regurlt of this worll" Within three o{ the sites,
the f ost3i 1s were so wi de,l y scattered that i n excavati ng a speci -
nren:, no others were {annd" This surggested that it was not prac-
tlcal at these to locate additional fossils by systematically
digging thror-rgh the rc:cl,:. Hor+c*ver, at tl-re faurth site calIed
Dinosanr f,o.ye" the fnseils Here falrnd concentrated in a srnall
channel deposi.t wher-e digginq did result in the discovery c:f
fossils that u,rere not initially 'rieible on the surrface.

Thi s f cssi 1i f eroLrs channel. depasi t represented the
cclLtrse of a smal I strearn that had f l owed 1lt-l mi 11 i on years ago
and sutbseqlrently becarne filled with sedirrent" The sediment
i ncI uded s*nd n l ayers cr'f pl ant materi al u cl urnps of cl ayr En



otrcagi onal FGC[:i , and an even rnore occasi onal f ossi I bone. Fre-
surmably, the bones had accnrnnlated in the bclttom 'of the strearn
ir-rst 1i tre the other parti cl eg of matter f aurnd there. No groLrps
of associated bones or gkeletons wer-e f outnd Eo it appears likely
that the animals {rorn which they carne died elgewhere. After the
carcaees h.qd rottedn the bones of the s[,: eletong were transported
i ndi vi dural1y, some to eventr-ral l y becorne bnri ed i n the channel at
Dinogaur Cove and preserved as f o:i:;i 1s' In the intervening 1lCI
million yearE, the initially saft sedirnents that filled the
stream channel became hardened into rclc[': and the roc[,: wag
r-tp1i{ted as part of the Otway F:ange=. Finallyr the ancient
strearn charrnel wfrs e:.:posed by the erosicn o{ the sea,

Once the readily accessible rocl': at Dinosautr Cove wag
excavated" there were two cnnrses of action available. The first
wag to abandon the site" The second was to tutnnel into the cliff
where the channel deposit extended and attempt to determine the
natutre and extent of this {ossili{erours urnit. Despite the
anticipated di{{icurlties, the latter cclLrrse was chogen becaltse no
other Eretaceours site in Aurstrali.e Has [,:nown that consistently
yiel.ded the remains o{ srna11, terrestrial 'vertebrates. If this
site coutld be ghown to be sf surch a natnre" then there would be a
basis at sorne furturre tirne to firfrl:re a major e{fnrt to exploit this
I ocal i ty.

In addition to determining whether or not the locality
was rich enourgh to warrant {urrther wc:r},: o ather objectives of the
pilot e:rca'ration r.Jere to test ourt procedutreg for doing the acturaL
di ggi ng as wel I ag col l ecti ng the f osgi 1s that Frere f olrnd.

Once the decigion was tal::en to attempt to f ollow this
channel deposit into the clif{ where it appeared to be goingo it
usaE realised that a urhole series af probLems; that had never been
faced before by mE r.rourld be e'ncourntered. Logisticallyn it was
obviously going to be tlre most dif+icr-tlt exca'yartion I had ever
organ i sed. Thi s was pr i mar i I y becaurge norrnal access to the shore
platf orm u{here the palaeochannel FJaE exposed is by a {oot tracl,:
that descends BO metres clver a wall-ling distance o{ 150 metreg and
becaurse o{ the elaborate rnining equripnrent neceEsary to dig an
urndergrournd tunnel "

In or-der to sbtain advice and help to golve thege
probl ems! a l arge nutrnber o{ crrgani sati orrg and i ndi vi dutal s }Jere
contercted" Frominent arnong thege were the Friends af the l"lutseurm
of Vi ctori a, the Colrnci I sf the l'l-rseurm of Vi ctori a" the Nati onal
Geographic Societyn Atlas Copco Ltd, " Telecorn" the $urf Life
Saving Asgt:ciation and its sponsors (hlestpac Fantiing Corporation"
Victorian Dairy Indr-rstry Ar-rthority, and Heralrl & tdeel';1y Times
Eroutp ) n Department crf l"li neral s and Energy o l"lr . Jahn tlcAl L ster .
and l'lr. Feter l*lokos"

PisprT of the E:lcavation

Late in 19SI" the Fr-iends of the l"lutEeurn n{ Victori"r
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agreed to st-tppnrt the excavation at Dingsaur Csve both f inan-
ciaLl.y and by '.;oliciting amnng their mernbership for vol.unteers to
hel p wi. ttr the f i el dulorl::. $hortl y therea{ter " the Cautnci l, of the
l"luseutrn sf Victori-e pravidecl matching {ltnds to those o{{ered by
the Friends.

[ontact wag rnade with ttre hire division of Atlas Eopco
i n Jutly, 198:, and negoti ati c:ns were begutn to arrange f or the
sutpply o{ the pneutrnatic tools tl-rat were to be the mainstay of the
rniriirrg equtiprnent to be ursed f ar excavating the turnnel above the
f os:ii 1i Serolrs channel depoEi t-.

At *rbnutt the Earne time, Andergon Helicopters was con-
tacted and diecLtgsions begurn urith regard to the technical details
o{ l if ting the equtipmerrt and specirneng f rorn the shore plat{orrn to
the campsite,

In I'Jovernber " 1?8J" J " f"lcEr+en f,lason and F. Wagstaf f were
engaged tt: carr1"ts11f. a palynolngical analysis in order to date the
fonr principal {oesil vertebrate sites in the Dtway Grnurp, In
their report a{ I'larch, L?94. they c6nclutded that all the sites
are late Aptiarr ta Albian age r.lithin the late Early CretaceoLls.

AIso in f'lnvernbern the Fltrean of l"lineralg and Energy was
contacted with regard to the prohlenr of sa{ety in carrying outt an
excavation of this kind. This regurlted in vigits to the site by
several rlernbers c:f that clrgani.sation" Eventlral 1y, as a result of
extensi ve {:onsLrl tati one.. i t waE arranged f or Mr. John PlcAl l ster.
a 1ec'tt-tre*r'in rnining;rt Sal1ar*t CAE" to act as the onsite sutper-
vigor of the excavation. In additionn it was decided to cc,n-
strurct a par-tico o\.,er the entr-ancer to the e::cavation to redutce
the potenti.rl haearde ouring ttr roc[::s fal.1ing off the clif{s
above.

In January, 1984. the Snrf l*i f e Savi ng Associ ati on
of f ered to provi de grati,+ hel i copter surppnrt. Thi s uras f or both
1i f ti ng equti pment i ntn the si te and reltri evi ng equti pment and
EFecirnens {rsni the site at the end of the e>rcavation. Anderson
Helicopters uras contacted and inf ormed that their ser-vices woul.d
not be needed. A gratutity Has paid fer the profegsional advice
that- had been of f ered cfver the previc:t-ts six months concerning the
f nrthcorni ng hel i copter aperati on=.

Fric:r to the beginnirrg af the actural excavation'' an
advanced party arrived to set Lrp the carnp and putt in telephone
L ines, electrical l ines arrd qenerators. and a cornpressor with its
attendant pnenm*tic trcisies. A cool:ht:Lrse Nas construtcted with
br-rilt in shelr,'es{ gtsvei crvenr gridd1e. capper, and refrigerator,
Atl as Copcq del i vered a trltctr l oad of rni ni ng equri pment to be nsed
for the er:cavstj.c:n inclurding an air ccrrnpr€rssclr- with hoses, r'oclt
dri L l s, ; ack harnmerer aE r,lel I at; 15 drLrme o{ di esel {utel and one
of sterndard petrnl. 

"

On 11 Febrnary, a helicoptelr- fram the Sr-rrf [-ife Saving
Asgociation transparted tl're burlk o{ the equriprnent needed to
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carryoLrt the excavation {rorn the carnpsite dou*n tcr the ghore
plntf clrrn on Dinc:saurr Cave. Becalree there Has rnclt-e equtiprnent than
f{as *rnt j.cipatetJ" t-.he }rel icapter ran slrort of f r-rel . Fortutnately"
the helicnpter o{ the AEtf, tele',,isiorr channel ? pras at the site
and eriot-rgfr f urel cor-.rl.rJ be tran$f erred to coniplete the misEion.
TFrcr rrnrti rn nver r.lhnt t"teg tr: beCOrne the entfAngg tO the eXCA17a-
tion was butilt the s;rrne da'y'"

Flctnal qnarr';ing at the site began the f ollot"ling day
Lrrrder tl-re guridance af l'lr, l"lcAllster" Lln{ortlrnately, there were
s.ever-al. diffi.curlties r'lith the hired mining equtipme*nt that became
apparent at thie etarge. Very iittle Froqr-eEs hlas made {or the
next {i'r'e day:: and only;rfter nearly a FJee}:: [4as rnost o{ the
*quri prnerit f nncti ani ng at a hi gh degree of ef f ecti'ven€=e. A
wor[,: ahle *rrangernent H:r:i {inal ly .:chieved by Lroth hiri.ng gubgti-
tt-tte equipment and purr-cl-iasing other iterns"

flrrring thi=' initisl period when the rnining equipment
wag not {lrrrctianing r'.rel I r ffra'r-r ',r rnernberg r:{ the crew carrigd altt a+^-+ "'r-i crn at F'nint Franlll in, another site r.rhere bonesg hadLE=L sr'rL-dVSLrLJtt 6L I LrIttq I I

treen {aurnd in a palaeochannel depa=it in tha Otway Grnutp.
f)csqnifrr rnlIc-rtinn:hnrrt nne-{or-rrth a tanne o{ racll frorn this
pa1 aeochannel , nath i ng r"raE f c-rr-rnd i n j. t ,

This grc:LtFl .r1sa pr-nspected another previoutsly llnown
site, Er-ic the Red" The're bones FJere {nund c:n the surr{ace
'i nrl rrdi nfl nn15 nasrl rr .-hrhnl ete lirnlf bAne" BUtt nCf additignal bOneg
t"JerE falrnd by breal.': irrg ilpen rncl': sr".rrrourncJing the bcnes visible on
the surrf ace,

Frnrrr l.B thr*nqh :f, Februtary, the mining equripnient at
IJinogaltr finve p,ror[':ed reas.nnably t.rel 1" Fy the end nf that period"
the er:c.*vEti$n had pelnetr*ted :: inetres inta the cli.f f " lrJ]ren that
paint was reached" it r^Jas clFparent that the pa.laecstrearn channel
trad been crcssed" Forres and clsy gal. 1s had becorne leeg f requent
and the channel deposit Fras thinner" It then becarne evident what
thes directian o{ the pal;rercchennel r.ras. tlith this infnrmation,
the direct:iorr of the e:;cavatic:n p.rag tlrrned 9{:i degrees and
e:rtended f ar a tatal. dist*nce n{ I L/2 rnetres along the axis of
the channel. Freenrnably" the deeper part nf the palaenchannel
which was the:lide claser ta the sLrr+ace u'lhere the exca.ration
began r'Jas the crr-rtside of e bend. There the uleter f Inuled rnore
st^liftl;" and the streanr rdas callable of transporting clay gal1s"
occasianal =tnnes" and even rarer bc:nes tc: that paint. On the
::ide of the strearn where the derepest part c:{ the e:rcavation
reached, the {1ow a{ ulater u{a-s only etrong enoutgfi to bring in
sand anrJ f 1 nat i ng p I *rrt matter "

Fr-am the deeper par-t of this palaec:strear'n channel"
aboltt sixty f c,gs,i1 bones and bone f ragrnentE uJere recovered. Plost
r"{ill. not he :;cientifica.l.ly vaLurable;rs they wilt probably be
rnerely waterr'lorn bits o{ bone.,. tlowerrer, preparation of c:nly a
f e.ritr =.pecimeng ha:; slrown that sclrrre are limb bones af srnal. 1

nrni thapnd di nosalrrs" [..Jheri al I the roc[; i s removed f rarn the
EFJer j.mensr rrc-1re dinc:;*nrs and rther tetrapods ni 11 r..rndoubtedly be



recogni sed "

Dr. lsat F:i ch " a co j. nvegti gator on thi s proj ect " and
l"li se Leael 1 yn Ri ch f outnd another f agsi I i f erouts pa1 aeochannel.
deposit on ttre t.lest sj.de of Dinsealrr Cr:r.reu about Srlr{t metres f rorn
the original locality which hae consieqL(entIy been dubbed Dinogaur
Cove Eagt. The ch*nnel of Llinogaurr Csve t{est ig 14 metreg wide
and the ar:ig of the channel is perpenrlicr-rlar to the cliff face.
It was possible to calLect a large qutantity of rock at this site
t^tithoutt going utndergroltnd, Bef ar-e it wolrld be necessary to dig a
tltnnel there, a qutanti.ty eqt-ral tn that alreacly exca';ated cor-rld
yet be collected. Althourgh the f sggil boneg urere not as concen-
trated at Dinosanr C*ve hlest" abolrt 4il bcnes or bone fragments
were foltnd. The mast interesting a*Fect o{ these Epecirnens was
that they inclr-tde banes of anirnal.: aE smal l as the living brr-rsh-
tail poEELtm. This is in the slre range that Cretaceor-rs mammals
and bir-dE might reagon"rbly be expected to be. To my hnor+ledge,
there is no other site in Angtra.lia betureen the late Triagsic and
late Oligocene *rhere the bnnes af terregtrial vertehrates in that
sire range are sr-t{ficiently concentrated tc: warrant systematic
excavation. Unfortr-rnatel.;r. the remaing in this size range are in
the mi nori tir' l'los;t bcne= arF af srnal L dinclsaLrr's, turrtl ee, and
crocodile=" Arnongst the specimens in this catagory is an igo-
lated tooth of a srnalI ornithopod dino:iautr. This tooth may be
cclnsFecif ic wi'th twc: u'thsr sFec j.rnens of a gmal l ornithopod f rom
Foint Lenig. abot-tt 5 [,:ilsmetree tc: the northeast of Cape Otway.

ftn the night af 3f, Februrary, the crer,r that h,a:; working
the 6:tlt-l p"rn tr: midnight shift sltffered the first breal':dswn of
the Darda hyclrar-rl ic rclcl:: spl itter that hacJ c:cclrrred in six days.
In additlon, the electricaL lights becarne too dim to be effec-
tiveu prob*ehly ot"rirrg to corro:-rion CI{ the cnntact with the earth,
In any event" the shift terminatE*d at 1{:}!(i0 p,m, The tide had
been high tha'L. day and the water did not seern to be falling aE
Iot+ tide was being appreached Flhen the crew pr-rI1ed out, However,
the cnnditian af the sea di.d rrot :ieern abnorrnaL.

At 7: t-r{t a. rn, the next morning urhen the f irst shif t of
the day went dcurn to st,art wrrr[,: o it rrr&:; obviuLrs-i that durring the
intervening nine holrrs" the gea had r-isen to a great height. The
portico cnnstrlrcted of lugs 1S centimetres in diameter and 4
rnetreg long over the entrance to the e:-lcavation at Dinosaurr Eove
East had beerr entirel.y swept away. The tools had been thrown
abnuttr sclrns aE rnurch aE ?(:) metres" An air bottle which had been
ane of the highest pieces of equtiprnent in the Cove was torn of +
the air hoseg c-rfld =.wept ar{ay" Hessian bags f i1led r.rith roc}': were
hurled as rnurch frE 3O rnetres and lodged at the point of contact
betuleen the barer FJave-sl.rept rocl':s and the overlying vegetation.
Wooden cager'l f clr tools were smashed ta rnatchwood.

The crew managed ts galvaqe the butl[,: of the tools.
Forturnately" the rel ati'rel.y {es,,r iterns logt Here not expensive.
In order to insnre that damage or+ing tr: corrosion r+outld be
reduced ta a minirnLrrn{ the tc:ols Here disassernbled and cleaned
uuhere possi b1e. In the caEie CIf the pnelrrnati c tno1 s, the standard



air*oi1 mil.rtt-rre was pr-rt throurgh them utnder preesLire ae t+hen they
are clperati ng ncrrnelI I t,

It was fortunate that no one wag cln site when the heavy
Feas battered Dinosaurr Cove, blhether it was a single wave or the
sea carne Ltp gradurally cot-tld not be determined, The geas the
following morning were stiil qurite high. A local resident whose
{arnily had li.red in the area far five generationg rernarl*ed that
he had Eeen the sea as high only twice before in his life.
Februrary had been chogen ag the tirne to carryout this excavation
in arder to minimiee the risl,: owing to this possibil ity. How-
ever " al thor-tgh l ess 1i trel y at that season of the year " hi gh seas
are a poseibility at any time.

There is no r+ay to tal:e advantage o{ the scoutring
action af the sea which ma[,:eg the shore platforms of the Otways a
prime area for the recovery o{ dino:;aurs and other Cretaceous
tetrapods uritholrt running this risl-':. Ag rnoney can replace equip*
ment" surch potential loEeg rnurqt be accepted aE par-t of the price
f or wor[ri ng these deposi ts.

The ri sk to people i s there and always wi 11 be. How-
ever, thi g doeg not pre'rent f i sherrnan and c:thers f rorn vi si ti ng
these areas. One murst accept a certain amount of irreducible
ri s[': doi ng anythi ng. The nearest brutsh the f i el dparty had wi th a
possibile {atality occurrred not at the site or in the carnp but on
the Great Oce'rn Road where one wor[::er was involved in a side-
swiping incicJent"

The incident wi'hh the high water was f ortttnate in
another Fray! it occurrred the evening bef ore what was to have
been the last day of excavation, Had it occurrred earlier. it
wourld have been a rnajor problem. As it was! it was more in the
catagory af a annoyance,

CIn Surnday, 16 Februtary, three tonnee s{ roclt from the
two channel deposits at Dinosaurr Cove were lifted by helicopter
frorn the shore platforrn to the campsite along with the brrl]r of
the tools that had been utged in the courge of the ertcavation,
The cosl,:houtse was dismantled that day and the bulk of the field-
party left {or their hornes. The final cleanup occurrred on the
f oLlowing l"londay when Atlas Copco coLlected their equipment and
the utsed and utnursed drlrrns of fr-rel and the last rnernbers of the
fieldparty departed.

Evallration of Equipment and Frocedures Used

The excavation wcls a test eucavation in two geperate
senses, In the {irgt placen it was intended to deterrnine whether
there wag enough {ossiI material at Dinosaurr Eove Eagt to warrant
a major excavation there at :lorne time in the {uturre. Second, it
was to be a trial of techniqutes so that a major excavation could
proceed efficiently. It is this latter aspect that will be
addreeged in this section.
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From the olrtset, it was apparent that there h,as no
single individural who had a grasp of all aspects o{ the problems
to be encountered, sirnply pr-tt, the rniners did not understand
er':actI y what the ob.i ecti ves o{ the vertebrate pal aeontologi sts
were and the vertebrate palaeontologists were in a totally alien
f i el d i n tryi ng to carryoutt an utndergrot-rnd e;.1cavat i on . Af ter
discutssing the rnatter at length wittr a number of people" the only
way finarly to rnarry the two fields was to try to carryont an
excavation together. ThiE wag done.

The f ollowing eqr-tipment was utsed and the resutlts with
each arE evalurated.

Cornpressor and airhoses sLrpplied by Atlas Copco and
Eoates Hire'. The ccmpressor was 10r:r7. re1 iable. It always
started easily and never suf f ered a rnechanical brealldown. It wag;
easi 1y servi ced by any rnernber of the trrew wi th bri ef i nstrurcti on.
An airbottle was added after it was {sutnd that the drop in air
pressure over 5(-tO metres was too great to drive the;ach harnmerg.
Initial ly, only 590 rnetres of hose were Eupplied althourgh the
arnoutnt requrested FJaE SOtl metreE.

Fanther pneurmati c dri 1 1 sr-tppl i ed by Atl as Copco.
Worh:ed withor-rt a single f ai lure the entire time. Was able to
worll on the redurced pressure that was available trntil an air
bottLe was Eupplled by Atlae Copco. As an airleg was not sup-
plied with it and the drilling was hori=ontalr cne was purchased.
Withoutt an airleg. drilling was inefficient and so arduous as to
be barely feasible,

The airleg pnrchased from Eompair worked with a high
degree of rel i abi 1i ty. The onl y di f + i clrlty encanntered was owi ng
to sorne grit that got into one'ralve which was readily cl.eaned.

A light pneumatic drill was originally to have been
sLrpp 1 i ed by At I as Eopco, Hi red f rorn ButI I dog Hi re Servi ce.
Worked plel L {or a f ew days and then f ai 1ed. Retttrned to Br-tl1dog
Hire and senriced ancj afterwards returrned to site where it did
not wor k . When returrned to Butl I dog Hi re at end of e:< cavat i on , i t
worked sati s{actori I y,

' Heavy j actt hamrner suppl i ed by AtI as {--opco. hlorked
satisfactorily once the air bottle was ELrpFlied by Atl,as Copco.
Too heavy to readily uttilise e::cept for drilling vertically on
floor of e>rcavation.

Light jac[:; harnrner supplied by AtIas Eopco. In
condition supFlied' the steel fel1 olrt of the hammer. Did not
get it runni.ng utntil three days bef ore the end of the dig. Then
quite Ltsef ul as it was readi Iy brourght to play crn vertical sLrr-
faces.

Darda hydraulic roclt breatler sLrpplied by Atlas Copco,
Hydrautl i c hoees sLtpPl i ed wEFe heavi 1y worn i n pl acesr sLrpposedl y



interchangable coLtplings did not match, only one rock breaking
unit initially sLtpplied when tt^ro were ordered, when gecond unit
sLtpplied it lached hydrar-t1 ic fluid and no indication waE given
what the proper f lurid t.rssr ahfhough rated as capable of driving
rnore than two ro&l'breatring r-inits the hydraltlic pLrmp wa€ only
capable of handlinq one at a'Eime and then the presELrre had to be
reduced in order to lower the {requtency of burrsting hoses to an
acceptable leve1 "

Telephones ELrpplied by State Emergency Services. Tech-
nical advice sLtpplied by Te1ectrrn. The telephone cornrnLrnication
systern was established between the carnp,, t-he excavation site at
Dinosautr Cove Eagt" and the compressor-generator station. This
Iintr was particrrLarly l'ita1 dr-rring the initial stages of the
e:'rcavation when there uJeFe a myraid of dif+icutlties with the.,1
mining equiprnent. The systern was highly reliable and only one
dif{ict-rIti.r Hes encoutntered: the bel 1 waE not surfficiently Ior-td
to be readily heard sgain=t the noise of the mining equripment.

The hel icopter- service provlded by the Sutrf Li.fe Saving
Agsociatian spcnsclred bf the hJestpac E6nl,:ing Corporation,
the Vi ctsr i an Dai ry I ndustry . Alrthor ity and the Heral d ir trleekl y
Times Grcurp r^,as -an invalutable contriburtion to the worl*. Both for
the putt in when hea'/',r' tirnbers had to be tallen down to the wave
platform and the tal':e outt when 3 tonnes of rock plurs about hal.f a
tonne of equtipment Here rernoved, the worlr done with the
helicopter in one or two hourrs meant the saving of days of toil
by the f ieldcrew. Moving sorne o{ the heavy iterns such as the
timbers down the steep slopes woutld not only have been laborious
br-tt hi ghl y dangeroLt= as wel l . Fortr-tnatel yo on both occasi ons
when the helicopter operations were utnderwayl the weather'was
f avoutrabl e, .it .," " "i

Cool-';houtse and el ectri cal syqf;enis surpfol i ed by l"lessrs.
Robert, Lindsay" and John l'1oore. Tbe cool':house, complete with
gas gtove. refrigerator. griddle. c$pper and buriltin shelves made
the cool::'s j ob consi derabl y easi er than i t woul d have been worll-
ing in a tent trr a caravan. The 12 volt electrical systern in
carnp worlled rel i abl y and wi th a battery backup, there was aL ways
licJht available urhen needed. The l4tl volt systern to the f ossil
site worl:ed reqltired technical servicing from tirne-to-time in
order to maintain it at ma:rimltm ef{iciency. When wor}ring prop-
er1y, it enabled night operations to be carried out efficiently.
hlithourt the lightsn rnLrch less progress wourld have been made in
the turnnel I i na worl:.

Recornrnendat i. onE f or Fututre Wor l;

The e:tcavation Lrndertal:: en at Dinosautr Cove East deter-
rnined that there ig a f ogsilif erous palaeochannel depos.ft, abourt 2
rnetreg uride and t/? rnetre thicl; which is oriented in a.sorth- u--
sourth direction. The palaeochannel was foltnd 16 yield a large
nltrnber of ursef url spetri rnens and urndoutbtedl y i f f o1 l owed rnore boneE
of srnal1 dino'Eaurs can be recovered. The depogit could continue

jt;t
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f or less than 5{r mil.Limetres or rnore than E(r metres. onty by
following it and e::cavating as trne goes along will its extent be
determined. With this in mindr frrrr approach in the fr:ture to dig
at this site shot-tld be designed with the idea in mind that the
fossiliferoug deposit could be exhausted at any time.

E;tcavating lrndergrolrnd is e:rpensive. In light of the
discovery of another palaeochannel deposit, Dinosaur- Cove tllest,
dltring the course of this ertpedition, the following thinge shor-tld
be done hefore worl: is resumed at Dinosaur Co.re East at a scal.e
comparable to that of the recent expedition.

First, the reconaissantre sutrvey of LqTg-lgBC) which
Iocated Dinosaur Cove East Has 5r-tst that and nothing mBrB, a
reconaissance. Discr:Very of DinosaLrr Cove blest demonstrates that
it wae not an e::hautstive sLrrvey. The L979-198r1 reconaissance did
establ i sh, hourever. that the rnost promi si ng area to search i s
between Marenga and Jahanna Ereach, A month or rnore coutld be
spent by a grnal 1 team of qutal i f i ed pal aeontal c:gi sts care{ul I y
going over the ourtcrclps in that area.

Second * f ltrther e:rcavati on at Di nosalrr Eove West i s
warranted cln two grautrrds, Becalrge it is not yet necessary to go
undergroutnd theren digging there ig mr-rch eaEier and cheaper than
at Dinosaur Cove East, ALsao rare thaurgh they arer hones of
tetrapods occLrr at Dinosaur Cove trlest that are smaller than any
others F:ncrwn in Australia between the late Triassic and Iate
Ol i gocene"

On si te eli per i ments wi th equti pment that woul d enabl e
the excavation at Dinosarrr Cove East to be continr-ted in a rnore
suitahle manner than cln the recent er::pedition should also be
carried out. Then i'f it is decided to rnal::e a rnajclr effort there
at sotne f ututre tirne, a rnore appropriate rnethod r+i1I be known.

Ag a resLrlt clf sutggestiong .f rarn a nurrnber of people
dutring the coutrge of this project, the feasibility of foutr alter-
native mining methods shauld be errplared. One is to cr-rt or-tt
blochs of rocl': using a rnoving wire to cr-rt grc:oves around the
blocks, This might be sutitable for both advancing the tunnel
above the f assi 1 i f erours deposi t and cuttti ng out the f asgi 1E ag
they are exposed, A second rnethad ig to r-rge a lime compoutnd that
expands with great cornpres=ive f orce u,rhen water is added. Poured
into a seriets of interloc[,:ing holes, it might en;rbIe tltnnel
advanceg to be rnade rnore ef f iciently than in the past. Other
methods that might be uttiliged would be to employ a high pressure
jet of water or a carbide tipped chain gaw to literally cut a
gFoove in the rock.

The problemg with breakdowns of the mining :eeuipment
that plagued the expedition" particularly dlrring its first half,
can be overcorne in two Frays" If equiprnent is hired, a technician
from the firm prhich does the hiring rnutst be on site fsr the first
f ew days until the operation is Lrp and rlrnning without rnore than
minor breakdoulns which can be serviced by the other members o{
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the f i el dparty. Even better. the techni ci an shot-tld remai n on
gite f or the f url1 dlrration of the e:rcavation.

Equri prnent rrtrst be hi red at normal cornmerci aI rategr not
at a r"narh:edly redt-rced one or chari.ty rate. This way i{ things go
wrong and other eqltiprnent mutst be hired or putrchased to fill in
the grps. the rnoney uui I I be avai l abl. e tc: do so. t^li th a chari ty
rater clne is in the pneitinn of Lool:ing a qift horge ln the mouth
if there are legitimate cornplaints abaltt the eqrtipment provided.

Alternatively" new equipnrent shourld be pnrchased. It
ig a sirnple {act tlrat $ush eqlripment ig rnore reliable than hired
eqlti prnent. The cLrgtornersj {:hat Atl as Copco normal I y deal s with
are prirnarily o{ two l:inds. Either they are located in the
Helbourne metropol. j.tan area and thurs close to the point of hire
and service in case anything breal': E down or ig utnsltitable f or
anyother reason" Or tlrey ar-€r in coltntry areas and have a well-
equtipped worl:shsp on site nrith people employed who are experi-
enced at ser-vicing the particurl*r,r toc:lg lrired. Thutg they are not
normal 1y deal i ng w:i th clrstornerg i n the ci rcumgtances 'Lhat thi s
eucav*rticn Fra!; car-ried outt .--rnd it ig r-tn1ikely 'hhat anyother
hiring agencies are either"

Depending t-n the qutantity of equtipment involv€d. a
paint in time ig reached uihere it ig cheaper to pltrchase newr
reliable eqr-riprnent than ta pay ft:r t-hel hire c:f equtipment and a
technician to eervice it. This niurst simply be calcutlated cln a
case-by-case basis,

Fi nances

The original estimated cost for this expedition wag
ti6 t{:xJ. f,olrnting as r+ortl-r $f, tl00 the helicopter support provided
grati g by the Sr-rrf Li {e Savi ng Associ ati on, the total actutal l y
spent on the e:.lpeditisn was t$lt 5Of . This discrepancy w€ts cauged
by two things. First, in order to satisfy the rnine sa{ety
requirernents o{ the Dep;irtrrent of l"linerals and Energyr it Has
necessary to hi re a qural i f i ed =upervi sor of the mi. ni ng ope'rati ong
and ts br-riLd r timber portico over tlre entrance to the e):ctavation
ag wel1 ag have timber availabLe for shc:ring Ltp the roof"
Second , repeated { ai. l Lrres of the equri prnent requi red that i t be
replaced at ghort notice.

l"lt-rch admj.nistrative di++icurlty was cautsed by the fact
that I was not aurthorised to spend f nnds of the Colrncil cf thre
l"h-rseurm o{ Victuria in e}icess o{ S:+O ft:r a cpecific item ail6stutt
approval aLtholrgh a tota.l of $6 5(:)0 had been aurthorised throug,h
that soLrrce, In f urturre urhere f ield operations are I i kely to
demand =pending decisicns on the spot in remote areas. the final
resporrsibility of accorrntj.ng {or thos-,€r f Lrnds to the l'luseum Coun.-
ci1 shourld be given tc: rne" In addition" where novel conditions
are e){p€cted to be encaurntered, a contingency f und equral t6 $t-t7.
nf the remai ni ng budget wor-rl d be real i siti c,
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l"lorale of the Fieldcrew

one of the most preasant memories of this e>rpedition,one that will stay with.ne Long after the probleme have fadedfrom my nrind! was the way eveFyone on the fieldcrew really triedto do their best. Despite the discoLtraging eventg at the begin-ning when the equriprnent wag not worlting properly and the fos5,llsFrere not tltrning LtFr there waE no seriolts grr-tmbling that came torny earE" llany changes had to be macJe throurgholrt the dig in theway things were dorre and when they were oone. Again, everyoneaccepted these things and the worl:: went ahead. i would dii againr.rith that c:-c.,.J ;ny.,{hci-c.

Fl cL dcrew

f,::erri e Aurl sebrooll

6avin Bastiensz

l'lathl een Easti ensr

Trevor Beardsmore

Li nda Erownscornbe

Francgi se BLtssat

Craig Eleeland

f"li chel L e trol wel. I

Carol ine CopIey

Anne Cowan

Lori Durncan

I an Gautl t

Lachl an Gar-rl t

Fatricia 6ar-rlt

Torqni 1 Gaurl t

Andrew Haines

Luci nda Hanrr

Derrnot Henry

Robert Jones

John Moare

JUI i e l'loore

Robert l,loore

Val.da l{oore

Wendy l,loore

Sylvia Morrissey

Bri an l'lurnro

Margaret Newrnan

Richard 0"Nei1L

Robert Fiper

Simon Flatts

Nevi I 1e Pledge

Emma FooIe

Rosal ind FooLe

f{artin Ryan

Jon Saul

ll.enneth Smi t

Dean Stewart

Frank Stewart
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Ri chard F.iay

Dean F:.emp

Stephen li.err

Lesl ey l.lool

Joan Lamond

Stephen Lear-rnonth

l"lart i n Lyons

Johrr ]"tcA1Lis;ter

Ri chard l"lcFlean

Sandra J"laclli es.ri c=

Fli chol as l"larosf al vi

Feter l"lnllos

Li ndsay Moore

Famela Stuart

Irene Sturgess

Gavin Swayn

Siew Tan

El lsabeth Thompson

Robert Tranter

5an5a van Huret

Feter van Wyll

Hans van Vl.odrop

l:.eryn trlal she

John Whitelaw

Gregory [cJi c[tham

Susan Ni I hi e

Other Contribr-rtors to the Expedition

The f ollor^ring perscns assigted the ertcavation at Dino-
saLtr Cove in rnany ways. Without their helpo the e>lpedition courld
not have tal,:en place.

Andrew Anderson" Andergon Herlicopter*

John Angel, Laverg HiIl Congolidated School

Fhitlip Boyd" F tr J Shelton and Associated F,{iln Driers
Pty, Ltd. Trading Assoc.o Colac

John Carpentern Atlas Copcc:

Eraham Cato" Surrf Li{e Saving Association

Graham Cavanaghl Ei 8r li Frodurctions

Anthony Eooney, Departrnent of l"linerals and Energy

David and l,largaret Dennys" Cas,tIe Cove

Robert Dlrndas, ABC TV

Don Evans. Coates Hire

Stuart Fl arner, Sltrf Li f e Savi ng Associ ati on
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H.evin 6oodram. Atl.ae Copco

l"..eith Hainegworth, Telecom

Arni e Hei sL ers, Nati onal Farl,:g

I'ien Laycock. Sr-rrf Li{e Saving Association

Ian Levershaw,. National Parks

Fatricl,: Lang. Titanga, Lisrnore

William Loads, Atlas Copco

Ronald McLeod, Department of Conservation, Forests,
and Lands

Jarnes ['lori arty. Al1saf e Saf ety Indutstri es Pty. Ltd.

Fat 0" Nei 11 . Department of l'li neral s and Energy

Halcolm Follite, Lavers Hifl Consolidated School

Richard Poole. Departrnent of l"linerals and Energy

Alan Rampell" National Farks

Al. an Ri chards, f1i n i ng Eonsul tant

John Robertson, Surf Life Saving Association

lr.evin Roderick, Surf Life Saving Association

D.5. Saunderso National Farhs

trraig Sirnpson, Surf Life Saving AsEociation

I an 5mi th , Nat i onal Far lrs

Ri chard Sweet, Cornpai r

Wi I I i arn Thomas. 5pr i ngval e

Ray Tiecher, Sutrf Life Saving Association

Nei L Vaurghan, Tel ecom

James Wileon, Fuuynyart, Camperdown

Eoncl utsi ens

The recent er:peditic:n to DinosaLtr Eove conf irmed that
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there is a concentration of fossil bonegn particlrlarly those of
smaLl dinosaLtrs! at Dinosaur Cove East. As a result of this work,

murch informatien was gained urhich will .mahe it possible to
continlre excavating there in a rnore ef{icient rnanner.

Farticularly importarrt is the fact that there are now a gr6Llp of
people with a variety of technical bacl::grolrnds who have had

firsthand experience with digging at this site.
Another re::ult of this e::pedition was the digcovery of

a second f ossi I i f erouts p.tl 'reochannel deposi t . Di nosaur Cove West .

A most important aspect of this site is that fossil boneg of
animals mutch sma.ller than those at Dinosaurr Cove East have been

recovered. These small bones are the right siee to suggest that
Dinosaurr Eove l,rJest rnay eventually yield the remaing o{ birds or
rnarnmal s.

The discovery of a new paraeochanneL deposit suggests
that the area betwben l'{arengo and Johanna Eeach shoul d be

reprospected in rnuch greater detail than was done dr-rring the
initial reconaissance of tqTq-l9BCr. Surch reprospecting may yield
additional rich deposits that were missed in that initial ef{ort.

Thomas H. Rich
Curator of Vertebrate Fogsils
Fluseum of Vi ctor i a
?85-5?1 Rr-tssel l Street
l'lelbourne, Victoria JtlrC,(l

19 l"larch 1994
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