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Looking down on the skull

of the dinosaur found at
Dinosaur Cove in February,
1987. Note the natural cast
of the brain at the bottom
part of the skull,. Two and
three~-quarters times

natural size.



DIG AT DINCSAUR COVE 1987

Background

Dinosauwr Cove is a fossil locality on the Otway coast of
Victoria, southeastern Australia, that has produced a small
variety of fossil vertebrates approximately 110 million yvears
old. Among these are three to six different ornithopod
dinosaurs, flying reptiles or pterosauws, aguatic plesiosaurs,
turtles, lungfish and boney fish.

Within the cove are three distinct fossil sites, Dinosaur
Cove West, Dinosaur Cove East, and Slippery Rock. The latter was
discovered in 1985, and the following year most of the excavation
effort was devoted to it. This was bBecause initial testing there
suggested thise site was richer than the other two.

By undermining the fossiliferous layer where it was exposed
for 9 metres along the cliff face, an advance of 75 centimetres
was made in 1986.  From this volume of rock, most of the 1024
specimens collected that year were recovered. This was more than
twice.the number of specimens that had been recovered the
previous year at Dinosaur Ceve, demonstrating the relative
richness of the site. Equally attractive was the fact that the
fossile tended to be of smaller vertebrates, closer in size on
average to that expected of birds and mammals of the age of the
Focks in Dinosawr Cove than those found at the cocther two sites
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By the end of the work at Slippery Rock in 1986, it was evident
that digging further by undermining along the entire length of

the exdposed fossiliferous rock was no longer feasible. With each
ativance, the danger of roof collapse increased. Theretore, it
was decided that rather than undermine acrose the whole 9 metre
zobert of iliferous layer, narrower tunnels would be put
in above t Y EF . Im this manner, the fossils could be
excavated 1 > floor of the turmnel by convertional means.  The
tunmel giving access to the ares would
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Equally helpful was an anonymous donor who made possible the
placement of an advertisement lowy for a volunteer mine
marnager and underground shotfirer, Bfter more than eix months of
unsuccessfully tryving to locate such people, this advertisement
was guite successful. Without these gualified volunteers, the
1987 expedition could rot have taken plac
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Setting up the camp at Dincesauwr Cove began on © January and
site preparation started five daye later. With the advent of
tunmelling by means of esplosives, ti

ere were several preliminary
tasks that had to ke acccmpliﬂ“ ¢ before driving into the rock
iteelf could begin. Eleven
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added all through the excavation right to the end of tunneling in
late Feoruary. This was necessitated in part by the changing
character of the rock as the tunnels became deeper and
consequently the amount of weathering the rock had undergone,
less.

The initial phase of the excavation in the West Tunnel was
further frustrated by the foul weather and conseqguent high seas.
Work had to be called off on four days because high seas made
access hazardous. On other days, the work had to be terminated
early as high seas on a rising tldE threatened to inundate the
excavation site.

Farticular difficulty was encountered in trying to maintain
an adeguate water supply for the Famnther rock drill. Two
generator= and an electric pump were seriocusly damaged when
seawater shorted ocut their circuits Arnother petrol driven pump
was damaged in the same manner but could be repaired locally so
that the work could continue. The problem of protecting the __
pumps from the sea was never adeguately solved. Although a watch
was always kept on the sea, unexpected high waves did occur tha
would inundate a pump before somecne could bring it to higher
ground. One pump would have been lost completely except for the

prampt action of Mr. Don Manning who raced out into the surfd and
recovered it. '

Once the excavation technique had evolved in digging the
West Turnmel to the poin sonable progress was being
made, & second,; success attempt to start the East Tunnel was
carried ocut.

ion of the West Tunnel on 26 January, an
attempt to find fossils ere was bhegura. It was disappointing in
the exdtremes, Orly a sm ea of less than 1 sguare mebtre at
the mouth vielded any fo s as the floor was taken ug. For the
remainder of the & metres excavated, there was not a bone scrap
to be seen. This contrasted quite markedly with the results on
the rock face outside. Immediately east of the West Tunnel
opening, exquisitely preserved partial skeletons of +ish were
recovered together with a partial jaw of a hypsilophodontid
dinosaur . Bpparently the West Tunnel had been placed 1 metre too
far west.

With the caompleti

Oy 10 February, the East Tunnmel was completed. Taking up
the Floor, bone fragnents were found for the first two metres
irnweard From the mouth and then the fossil layer pinched out. (R
this stage, it appesred likely that fossils would be found only

close to the surtacs.
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Two days later, excavation of & tunnel between the East and
West Tunmels, the Tunned =
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Stream Channel geometry hypothesis, Slippery Rock site,
Dinosaur Cove, Victoria,

as at 23 February 1987
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centimetres apart. The next day. two segmenbts of verbebrag were
tound, one of which later was discovered to be assoclated with
partial hind 1imb. This was the first partislly articul ated
dinosawr skeletorn from Dinosauwr Cove.

&

Orce it was realised that the floor of the Cross Tunnel was
relatively rich in fossils, it was decided to conmtinue the work
at Dinocsauwr Cove for another week to enable the entire
fossiliferous layer to be collected. It was thought that the ses
might vrip up this layer and it would be lost forever.

Mot all the 1987 edcavation took place at the Slippery Rock
site. Y one metre wide strip was removed from the west side of
the Dinosaur Cove East site revealing a number of fossil bones.
The fossiliferous layer there appears to continue still further
westward. The primary reason for not following it vet farther
westwaird i1s that 1t is plunging in E presenting

v more +tormidable prob reep oult the ocean.
Arny more work on the west side of Dinocsawr Cove East will require
a major effort in constructing a ke Tunnelling eastward, on
the ctherhand, the fossilitferous layer rises above sealevel,
eliminating the problems of drainage
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With the help of the Friemnde of the Otways National Fairk
fresociation, the camp was packed up and the collecting gear
hauled out in four days, finishing on 8 March. As with the put

=]
in, this was done in drizzling to pouwring rain for the most part.

Fesultes of the 1987 Excavation at Dinosaur Cove

The partial dincsaur skeleton found on the fiftty—First day
of the edxcavation iz about 2T percent complets and only the

fowrth one from anywhere in Australis.  About half the skull is
oreserved. Mere is only one other dinosauwr skull known from
Australis besides this specimen. The teeth suggest 1t is one of
the zmall, bipedal ornithopods so common among. southern Victaoridan
ginosauw s but rare elsewhers. It may be yet ancther species or
is perhaps referrable to one alresady recognised at Dinosaws Cove.
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Freliminary analysis suggests this shull s guite unusuaal in

thalt the brain is about ten times the volume to be edpected for a
reptile. This makes 1t about a arige as ane would expect for a
Bived o mammal with a skhull this si . While there are a few
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Guite in contrast to this advanced featuwre of the brain,
this dimnosauwr 1s unusual in the opposite respectht. it DQ:Sbb:EE
aemall teeth on the palate, interior to the main tooth row on the
margin of the skull. Although some of the most primitive
archosauwrs, the group that gave rise to the dinosauws more than
200 million years agao, possessed such palatal teeth, no other
dimosauwrs are known to have had such a primitive festuwre.

Thie analysis is a very preliminary one and when comparisons
are eventually made with other ornithischian dinmgsaurs in
overseas museums, it will undoubtedly be modified and refined.

Besides this partial skull and skeleton, the front one-third
of a jaw az well as about hal+ a dozen isolated teeth of
dinosauwrs were found at Slippery Rock. Im addition there were
numerous isclated bornes of dinosaurs together with partial
skeletons of four or five fish. Among these was part of the
pelvis of & dincsauw probably larger than any other yet found in
Dingsaur Cove. Altogether, more than &00 speEcimens were
cataslogued. While this was less than the 10273 catalogued in
1786, the quality of the material was higher on average. This
was owing in large part to the fact that many of the fossils were
found in claystone rather than exclusively in the clavball-rich
sandstone. Fossils that were buried in what is now the claystone
came to rest in extremely gquist water, the cuwrents being so weak
that they were incapable of moving even sand grains. In
contrast, the clayball-rich sandstones were deposited at the

bottom of streams with much faster flowing water which tended to

break apart 2 Dones of skeletons as well as individusl bones

This discovery of clayetones which yielded fossil vertebrates was
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a noarth- MeEading. HAt the ocutside of this bend

whare most of the 5 s ocourred.  The East and West Tunnels
neatly straddled this stream charnnel and the Crose Tunnel cut’ a
perfect cross section acress it. The known extent of the
fossiliferous rock is the margins of the Fillar and the north
wall of the Cross Tunnel. Juet how far the fossiliferous ancient
stream channel deposit may edtend northward from the Cross Tunnel
is uncertain. It could go for hundreds of metres or be cut off
in the nest ten centimetres by a joint or subseguent channel.

Critique of the 1987 Excavation

Much inefficiency was encountered as the fossil collecting
and tunneling were carvied ocut. Eecause the East and West
Tunnels were only & metres apart, when loading of the explosives
and blasting were being done in the former, it was unsafe to be
working in the latter. In addition, when Lhe Fanther rock drill
was in operation, it required all the compressed air resources
available on site. This meant that while holes were being
drilled for explosives in the East Tunnel, airtools could not be
used in the kWest Tunnel.

Consequently, the winning of fossiliferous rock was much
slower than had been anticipated, based an the experience of
previous yvears. This led to the frustration of the many people
whao had come primarily to break up rock and find the fossils.
Ironically, it did result i them breaking up a lot of rock
considered to be devoid of fossils and finding some fish material

hat octherwise would never have been recovered.

In order to reduce the dust hazard, water was continuously

through the drill steel whenever the Fanther rock drill

aperatian.  The Dhly water available was from the ocean

While the suppiy may have been adequate, great

i were encountered in utilising it.
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wag ot on site. (Some of the crew were convinced that fossils
couwld mot be found when I was there.) He that as it may, the
reason 1 owas not on site was because there was no other licensed
driver in the crew who could legally drive the Museum of Victoria
venicle. A streamlined administrative procedure must be found
that will allow qualified drivers to drive Museun vehicles
although they are volunteers rather than employees of the
Victorian government. Although 1T am suwre that the people who
found the various parts of the specimen did a guite competent
job, it would have beemn much better had I been there to insure
that all the contextural information that could be desired was
recorded. Once the specimen was moved, as it had to be under the
circumstances in which it was found in order to preserve it, this
type of information not already recorded was lost forever.

Future Directions

Major excavations have now taken place at Dinosaur Cove
during the fouwr successive summers of 17984 through 1987. With
the discovery of the exguisite partisl dinmgsauwr skull and
skeleton, & specimen of world class quality in the state of its
preservation, the next sensible move st Dinosauwr Cove is cbhbvious.
What will be done is to attempt to follow the ancient stream
channel at the Slippery Rock site northward from the Cross
Tunmel. If it disappears, then the final phase of the operation
at the Slippery Fock site will be to remove the pillar of rock
betweern the Cross Tunnel and the ocean becauss thaL is known to
have vielded partial fish skeletons in claystone on one side and
a dincsaur skuwll and skeleton on the cther in the samne kind of
rock.
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The +tollowing persons participated in the excavations

Dimosaur Cove im 1987,
William Alley
Trevor Almeida

Arndrew Anastasious

Ul

ofia Bartosrewlics

Pz

arvren Batchelor
Dianne Besvers
Alastalr Blaikie
Fay Blandford
Marl EBlows
Steven Rirch
Spril Boughton
Iris Rrailey
Halen Brown

=hl ity

a@d Biryan

Giacoma Bryarn

vy SR mtoanu
Frivilie Collst
Miohelle Colwsll
Martin Qook
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Daphne Harddf
John Herman
Fllan Hey
Graeme Hird

Fam Hutchinson
Foslyrn Jamieson
Lijtbhica Jelicic
Fomalad Johnsaon
Merren Jones
Dawn Fanost
Nick wvan Elaveren

Amanda Fool

ic Leach
Fenny Love
Gwer Mannm

Don Marmmin

il

Faren Manwaring
Wasyme Marks
Takahito Masudsa

Arme MohMess

Marl Millard

My Mills
Shimko Mori
Marts Moreison

Derrick G'Brien



Graems O Brien
Feter O Dommell
Jennifer de Fagny
Emma Foole
Fosalinde Foole
Lesa Foulier
Scott Fownall
Fam- Froctor
Matharn Randall
Fatricia Rich
Thomas Rich

Linda FRussell
Rupert Russell
Matallie Schroeder

David Schultz

Many people,

helped make the work
istance, 1t would have

.

mpossiole to accomplish

John Angel
Alan Bridgeman
David ﬁ@nmmy
Winsome Denney
Judy Forrester
Arnis Helslers
Spencer Hird

Bromnek Farcos

al though not

Stephen Sheers
Damiel Smith
Fatherine Smith
Mark Spalding
Gordon Spark

Frank Stewart

Rober Tranter
o By oo comn pous oon Do a de e b
negettCa velton

Darvrern Watson
Thomas Whitel aw
John Wilson

Werndell Zipse

formally expedition members,
success., Without their cooperation

much more difficult 1+ mot

the results achieved.

Terrance lLawrence

William Loads
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Jack Mackenzie

et

Max Manley
Fatrick O'Neill

&lar Rampel

Chris Wilkinson
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Marny different organisations helped to make the excavation
at Dinosauwr Cove possible in 1987.

At as CDpCD: loarned the mining equipment
David Holdings: provided food

Earthwatch: provided six volunteers and funds for purchase of
food, equipment, and payment of salaries

ICI: provided all explosives

Mobil Oil: provided all diesel fuel

Mational Geographic Society: provided vehicle

Frriends of the Museum of Victoria: purchased safety equipment

Counc11'04 the Museum of Victoria: pirovided funds for the
purchase of food and equipment

Thomas H. Rich
2 June 1987
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