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Message from The Editor: 

Hi all! Firstly apologies this issue has 

taken SO LONG to get to you; together we 

can blame honours, a debilitating condition 

that both Sam and I have been exhibiting. 

But FINALLY it‟s here! This issue boasts 

diversity; an eclectic ensemble of articles 

covering well both elements of beer and 

bones, contributed by a varied group of 

esteemed researchers and undignified stu-

dents. You will read about our experiences 

in Alcoota NT during our excavation expe-

dition in August; get your thirst on with 

Sam‟s review on NT draught beer; be in-

trigued by the investigations of Western 

Australian Cave Fossils by Ernie Lunde-

lius; get the 411 on dental microwear 

analyses by expert Pete Ungar, be old-

schooled on palaeo-herpatology by Mark 

Hutchinson, get to know Pat Vickers-Rich 

and Tom Rich in our interview during pa-

laeo week, and finally be astounded by the 

conclusions on the cause of unicorn extinc-

tion. Hope you enjoy reading this issue as 

much as I have putting it together. With 

that I‟d like to leave you with a quote from 

author Douglas Adam‟s Dirk Gently’s Ho-

listic Detective Agency: "Let's think the 

unthinkable, let's do the undoable. Let us 

prepare to grapple with the ineffable itself, 

and see if we may not eff it after all."  

Enjoy! Qamariya Nasrullah 

Alcoota Wrap Up 
Qamariya Nasrullah 

 

One of the great things about of being a 

member of FUPS is the chance to go on 

digs. The chance came for me last year in 

August when a trip to Alcoota in the 

Northern Territory was announced. At the 

time I had no idea where Alcoota was or of 

the significance of the site but was just ex-

cited by the prospect of getting my hands 

dirty (literally!). 

What I learnt is that Alcoota is a site in 

Central Australia, about 2 hours northeast   

of Alice Springs which has a significant 

representation of Late Miocene 

megafauna. The site is thought to have 

once been a waterhole, however drought 

hit and the stricken megafauna died here 

and their remains were buried and pre-

served about 7 million years ago. These 

fossils have been dug up by Australian and 

international palaeontologists for nearly 50 

years. And now this year (2010) was the 

turn for members of FUPS to renew this 

tradition. 

The super team of palaeo‟s that would be 

going on this journey included Gavin 

Prideaux, Rachel Correll, their kids Gus 

and Jade (expert palaeontologists in the 

making), Grant Gully, Christabel, their 

adorable children Ursula and Imogen, Amy 

Macken, Rachel Lumb, Jasmine Hart, Sam 
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Arman, James Moore representing Flinders 

and representing Adelaide Uni Aaron Ca-

mens and myself. Also there was Mark 

Lawson representing Mark Lawson. Join-

ing us all the way from Perth was the de-

lightful Aidan Couzens. Meeting up with 

the Archibalds (Ian and son Jared), Louise  

Kean from Darwin, Peter Murray, Peter 

Latz and Mike Cawthorn (from the 

MAGNT).   

Goooo team! 

Travelling by the Ghan from Adelaide to 

Alice Springs, we stopped at Port Augusta 

for a pint of stout then continued on our 

journey. The best part of travelling by the 

Ghan was being able to wake up to see the 

sunrise over the horizon and really appreci-

ate the beauty of the Australian outback 

and seeing the Fink river in its not so 

greatest glory. 

Reaching Alice Springs we checked into 

Toddy‟s backpackers (breakfast and bed-

bugs included) where we then out for din-

ner at a Thai restaurant. Afterwards we vis-

ited the infamous Bojangles (or Bo‟s) for 

drinks where I was disappointed to learn 

they had no square-dancing (my stereo-

types of country pubs dashed) but pleased 

when I realised a schooner of beer every-

where besides Adelaide is a real schooner. 

Sam enjoyed a 2 litre collectible NT beer 

flask (see beer review this issue). To com-

plete the night we found a rec centre called 

the Memo Club which had unlimited 

games of pool and Coopers on tap!  

The following day we checked out of 

Toddy‟s and left for the Alcoota site. It 

took about an hour and a half to get there 

but when we arrived found the facilities to 

be luxurious – hot water, electricity and 

self decomposting toilets . I, being a new-

bie at camping, took way too long to set up 

my tent, and had forgotten my poles, but 

Amy came to my rescues by lending me 

some spares. I met Peter Latz for the first 

time; a very eccentric but interesting bota-

nist; with his unforgettable catch phrase 

“Death to Buffell!” which he constantly 

bellowed out while wielding a hoe. I also 

met Peter Murray, a specialist in functional 

South Pit excavation on Cowpat Hill, containing the Ongeva Local Fauna 
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morphology and also an avid scientific and 

nature illustrator. We also met Ian and Ja-

red Archibald, father and son team. Ian 

and Jared who both work for the MAGNT 

and who are both the nicest and friendliest 

guys. The site consisted of 2 main pits, 

one hosted atop what is called Cowpat hill 

(for obvious reasons), and the main exca-

vation site on the flats near the camp-

grounds. 

The first day of excavating was probably 

the hardest; in the main pit one group at-

tempted to dig through thick coagulated 

mud ridden with tough grass roots whilst 

the other painstakingly removed a metre of 

dirt which also required the removal of 

three trees. 

The next day we awoke to the sound of 

rain and shared a sinking feeling that the 

excavation may be over sooner than ex-

pected. We quickly covered the pits and 

discussed possible alternative plans. We 

did not have to follow through with these 

however as we had dodged the bullet as 

strangely the rain diverted around our site 

and the skies cleared. With a sense of re-

lief and morale revived we got back into 

the excavation. 

In addition to time in the pits, we took ad-

vantage of the natural beauty and biology 

surrounding us and went on several walks. 

After the first day we had gone for a walk 

following old river channels and found 

residual pools of water with fish inhabit-

ing.  

Peter Latz took us on a bushtucker walk 

where he showed us different plants that in 

Aboriginal culture represented female and 

male fertility, some that if you used could 

make you more endowed, another if men 

consumed could make them lactate. While 

talking to us he casually pulled a large 

bearded dragon out from under a bush to 

our surprise. 

 

 

 

 

 

 

 

 

Peter Latz with disoriented Bearded Dragon 

Another time we trekked out to find a 

granite outcrop which was rumoured to be 

a beautiful spot. We got a little lost and 

argued over which direction we were 

meant to be going, but got there eventu-

ally. From the top of the outcrop you could 

see the entire ranges and we spotted sev-

eral euro kangaroos (M. robustus).  

 

 

 

 

 

 

 

 

 

Jared and Aaron modelling this season’s 

couture 
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As special as every day was, every night 

was equally eventful; Latzy would always 

tell us a story about Aboriginal dreaming, 

his own personal adventures or read a 

poem. One night Aaron was wearing a hor-

rid Hawaiian shirt he picked up from an op

-shop and out came Jared with an equally 

atrocious garment. Another night Jade 

cracked us all up by buzzing people out 

like “Red Faces:” using the operation game 

buzzer. 

Every evening amazing dishes were 

cooked by the different groups and one 

night, there was a grasshopper outbreak, 

Sam and Mark decided to spice up their 

stir fry by adding some crunch, and some 

of these suckers found themselves deep-

fried. 

 
Jared Arhcibald enjoying an Alcoota delicacy 

 

Many evenings we also enjoyed backyard 

cricket on the rocky ground (not exactly 

ideal terrain for spin balls). At night the 

sky shone brightly with stars, allowing us 

to see every constellation clearly that usu-

ally would be drowned out by city lights. 

One night there was a spectacular meteor 

shower where you could see several shoot-

ing stars. 

 

During the day when the kids were sick of 

watching us dig, they helped James catch 

insects for his collection or demanded 

backbreaking wheelbarrow rides. They 

were also great at picking out “gems” from 

the grode pile; one arvo Jared and I spent a 

few hours looking for a crocs tooth, when 

Gus came over and just picked one up of 

the ground that missed our attention. 

 

Aaron caving in to the kids’ demands 

Another amazing thing about the Alcoota 

landscape were the sunsets and sunrises. 

From the top of Cowpat Hill you could get 

breathtaking views of the surrounds and 

appreciate the magnificence of the orange, 

red, purple and pink burning sunrises. One 

magical day, after a bit of rain, there were 

two rainbows clearly visible, and you 

could see both ends. 

After a week of painstaking patience and 

effort, we managed to recover many Dro-

mornis vertebrae, tibia-tarsi and tarsa-

matatarsi in both the main pit and cowpat 

hill. 

Ian spent time uncovering a Pyramios al-

cootensis jaw in the main pit. whilst 3 Zy-

gomaturus gilli jaws were uncovered on 

Cowpat Hill. Gus put everyone to shame 

where he pointed out a tibiatarsus belong-

ing to an Ilbandornis, which everyone 

brushed it off as Dromornis. Days later 

Gavin came out to admit Gus was right in 

his identification. With our time up but 

well spent, We then proceeded to head 

back to Alice Springs 
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Ian Archibald painstakingly removing the Pyramios 

jaw in the main pit. 

While we were in Alice Springs we visited 

the NT museum where Mike, Peter Murray 

and Ian Archibald worked. The museum 

had an impressive display of local geology 

including meteorites and asteroid craters as 

well as a great representation of the Al-

coota megfauana. The animated and imagi-

native taxidermy on display was done by 

Ian Archibald. 

The last night in Alice Springs we found 

ourselves back at Bojangles to celebrate a 

successful trip. Rachel and I found our-

selves on an empty d-floor which either 

because we were exceptionally good or 

bad dancers filled within minutes of our 

energetic displays. There were requests all 

night and the Australian rock classics made 

up for the (cough hack) Lady Gaga. 

Upon returning home I noticed that I had a 

ridiculously dark Northern Territory tan, 

that I reeked of gidgee smoke and that I 

had no clean clothes as they were all cov-

ered in Miocene mud. With feelings of un-

certainty about wanting to return back to 

civilization and of the prospect of being 

stuck back at a desk all day, it made me 

thankful of the opportunity to get out into 

the field, to have this amazing experience, 

and to be able to share it with an awesome 

crew from the Flinders and Adelaide Uni-

versities. 

If you would like to experience what it‟s 

like to go on a real palaeontological dig, to 

be able to excavate fossils yourself and to 

see parts of Australia you wouldn‟t usu-

ally, FUPS organise expeditions at least 

once a year. In May we are organising a 

trip to Burra which is famous for Diproto-

don fossil remains. If you are interested 

please email one of the FUPS geeks. 

 

 

 

A beautiful sunrise outlining Cowpat Hill. 



BEER‟N‟BONES 6.1 

6 

Beer Review: NT Draught 
Sam Arman 
 

One of the great advantages of working a 

site like Alcoota is knowing that once 

'beer'o'clock' has been called, thirsts are 

quenched in a timely manner with the 

fridge being less than 10 meters from the 

main pit. For this trip there was a decent 

variety of brews around. Those venturing 

up on the Ghan were limited by space so 

cans were required, mostly of the Carlton 

Draught variety due to limited range in  

Alice. Others arriving on their own tended 

to go for standard Coopers Pale, with Cas-

cade Lights also being featured by those 

with offspring in tow. This review though 

will focus upon NT Draught, a beverage 

that if nothing else proves that lousy prod-

uct does not necessarily preclude profit-

ability. 

After a couple of days staring out a Ghan 

window we wondered into our back-

packers in Alice Springs. After dumping 

our gear, the entertainment options of that 

establishment were surveyed, and plans 

quickly made to go elsewhere. Alice 

Springs offers a number of options for a 

night out (in retrospect I can thoroughly 

recommend the Rotary Club), however as 

white middle class tourists there is really 

no other choice than the famed Bojangles. 

Correctly described as a saloon, Bojangles 

excels in its décor, which ranges from de-

sert fauna (including an eagle prepared by 

Ian Archibald) to cowboy hats and assorted 

other ol'timey crap. After settling in and 

accepting the prices in this tourist trap, the 

famed two-litre flaggons of NT Draught 

were spotted behind the bar and promptly 

purchased. At this point the waitress asked 

if I would like the beer opened, which 

should have been a dead giveaway to the 

souvenier status of the brew. Undeterred I 

answered yes and began my never to be 

repeated epic task.  

Time, alcohol and a fair amount of re-

pressed memories have since clouded my 

memory of the brew itself but I still recall 

some of its attributes. For a draught the 

beer it is somewhat bitter, yet essentially 

watery and has a lingering aftertaste not 

entirely unlike a shirt that despite being 

worn for a week doesn't quite need wash-

ing yet. The most amazing property of the 

beer however is the effect it can have on 

perceptions. Before the dear reader re-

gresses into thoughts of beer goggles, (this 

is a PG publication) I will clarify. NT 

Draught produces an effect I have never 

experienced before, where the 'Red Death' 

of West End actually seems like a palat-

able, even enjoyable alternative. The bottle 

itself also presents some issues. As anyone 

who has ever drunk their way through 

some longnecks on a porch on a summers 

afternoon would realise, there is a serious 

risk involved. While larger volumes reduce 

the number of fridge trips, there is a seri-

ous danger of beer going warm. This cou-

pled with the awkward pouring flagon pro-

duces a seriously convoluted drinking ef-

fort that leaves one wondering whether it is 

worth the trouble. 

Of course taste and practicality aren't the 

reasons why people buy NT draught. It is 

bought for the kitsch, so that there is some-

thing other than your 30cm didj to com-

memorate your journey to the 'outback'. 



BEER‟N‟BONES 6.1 

7 

And so it should be justly treated. If you 

want something to put on the mantelpiece, 

or to give to a non-favoured sibling then 

NT Draught is the way to go. On the other 

hand however, if you need refreshment af-

ter a day excavating dromornithid tibi-

atarsi, I would suggest following a local 

and drinking something from the coast. 

 

Early Investigations of Western 

Australian Cave Fossils 

Ernest L. Lundelius, Jr. 

 

The earliest investigation of caves in West-

ern Australia was done by Ludwig Glauert 

of the Western Australian Museum in 

Mammoth Cave in the Margaret River area 

in the early 1900‟s.  He recovered the re-

mains of a number of extinct marsupials.  

Little was done after that.   

My interest, aside from the general prob-

lem, that in the late 1940‟s little was 

known about the history of the Australian 

fauna, was piqued by an Australian, A. R. 

(Bert) Main, whom I met while in graduate 

school at the University of Chicago.  He 

suggested that I apply for a Fulbright fel-

lowship to work in Western Australia as he 

had some ideas as to promising areas to 

explore.  Bert continued to be a huge help 

that year and for many years after. 

Two young men, Barry Wilson and George 

Kendrick, were frequent volunteers when 

their school and work schedules permitted.   

Both went on to have productive careers in 

marine biology and Pleistocene inverte-

brate palaeontology. I was awarded a Ful-

bright fellowship in 1954.  

I was interested in investigating the  

changes in terrestrial vertebrate communi-

ties through time.  This was  precipitated 

by the work that E. C. Olson, my PhD su-

pervisor, had done with the Permian faunas 

of north-central Texas.  I thought that the 

Pleistocene would be a good place to do 

this because more abundant fossil material 

was available that could be investigated on 

much shorter time intervals and to some 

extent, be dated with C-14.  

The west coast of Western Australia has 

extensive aeolinite deposits.  These are 

consolidated calcareous dune sands and 

contain caves of various ages.  One of the 

first areas I had an opportunity to visit was 

Jurien Bay where a number of caves were 

known to exist.  One of these caves had 

extensive deposits of guano that had been 

exploited for fertilizer at some time in the 

past, probably primarily during the Second 

World War.  Another more promising cave 

was on a grazing lease of Matt Hastings.  

He was very helpful, providing transporta-

tion before the Fulbright Foundation pro-

vided me with a Land Rover.   

At Hastings Cave we put in a trench and 

sampled at defined intervals.  The material 

was screened using a round screen that had 

to be held and shaken.  This proved to be 

rather hard on the back but produced very 

good samples of the bones primarily of 

small animals, most of which were unbro-

ken.  We found that many of the animals 

represented no longer inhabited that area.  

Hastings Cave was later re-investigated by 

Alex Baynes, who produced a very fine 

study and analysis of the faunal sequence.  
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On one trip back from the cave Matt, his 

son-in-law and I were riding in Matt‟s big 

truck on a small badly corrugated track.  

On rounding one gentle curve the truck 

gradually left the “road” and rolled to stop 

in the low scrub.  Matt, who was driving, 

then spun the steering wheel that went 

round and round.  It had become discon-

nected from the front wheels.  The three of 

us just sat there a few minutes looking at 

each other.  We then got out and recon-

nected the steering knuckle to the tie rods.  

When we got to Gin Gin we stopped and 

had a badly needed drink! 

Another cave I investigated was on a prop-

erty owned by Bob Wedge.  This was an-

other cave developed in the aeolinite and 

was smaller than Hastings Cave.  The sedi-

ments were rich in bones.  One thing that 

we noticed was the breakage pattern of the 

bones.  Bones of animals a little larger than 

rabbits were always badly broken while 

those of the smaller animals the size of 

mice, were largely unbroken.  It was not 

long before we unearthed the lower jaws of 

a Tasmanian devil and then a coprolite.  

The coprolite was full of broken bones of 

the larger animals.  This explained the 

breakage pattern; the larger animal bones 

were the leavings of the devil and the 

smaller bones were derived from owl pel-

lets.   The broken, sharp ends of many of 

these bones made us wonder how the devil 

avoided a punctured gut.  We developed a 

new respect for these animals!!!  There 

was a rather large beehive on one wall of 

Wedges Cave.  One day I was stung on the 

face.  The next morning I could not see 

because of the swelling.  Bob Wedge put a 

blazing wad of paper next to the comb that 

killed most of the bees.  He then took the 

comb down for the honey.  It was rather 

good.  

I visited Mammoth Cave in the southwest 

Karri forest where Glauert had gotten fos-

sil marsupials early in the Twentieth cen-

tury.  The cave management was helpful 

and showed me where in the cave the fos-

sils were found.  I found a few more small-

bones and some charcoal that provided a 

radiocarbon date older than 37,000 YBP.   

Several other caves were investigated.  

Most had bones on the surface but no indi-

cation of deposits of any depth.  One ex-

ception was Devil‟s Lair that we errone-

ously were told was called Nannup Cave.  

When we first entered the cave we saw that 

it had a travertine floor.  This did not look 

very promising but we then thought that 

the floor sounded as though it was not very 

solid and possibly had a cavity under it.  A 

few blows with a heavy hammer showed 

this to to be the case.  Our preliminary ex-

cavations, to a depth of about a meter, pro-

duced some macropodid bones and a skull 

of Sarcophilus.  Charcoal from this exca-

vation provided C-14 dates of about 7,000 

YBP.  Later palaeontologists from the 

Western Australian Museum carried out a 

major project in this cave and obtained a 

virtually continuous faunal record back at 

least 36,000 YBP.  

The Nullarbor Plain had a large number of 

caves although at that time very few had 

been investigated.  A roughly month long 

trip during the winter led us to investigate 

a number of caves along the southern part 

of the Nullarbor as far east as Eucla.  We 

went through Kalgoorlie to see Keith 

Quartermaine who had done a great of 

mapping of cave positions on the Nullarbor 

Plain.  He was extremely helpful, giving us 

maps he had produced and a lot of good 

information on conditions on the Nullar-

bor.  We had borrowed a small trailer to 
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haul extra fuel and supplies in.  That trailer 

was a never-ending source of trouble.  First 

a wheel was out of round.  Then the tail-

light failed.  Next the draw bar broke off 

and a new one had to be fashioned from a 

small gimlet gum sapling.  However all 

these problems were solved and the trailer 

made it back to Perth. 

Ernie showing us how it’s done! Laeana’s Breath 

Cave, Nullarbor 2010. Photo courtesy Clay Brice 

We looked at a number of caves along the 

Eyre Highway.  At that time it was an un-

paved road with corrugated stretches alter-

nating with potholes.  A number of caves 

and sinkholes were investigated but few 

showed much promise of a sequence.  The 

most promising was Madura Cave that 

consisted of a doline with two shallow tun-

nels, one going west and one going north-

west.  The one going west was very short 

and did not look very promising.  The 

northwest extending tunnel was longer and 

had a channel running through it that ex-

posed some of the fill.  Two small test pits 

showed two stratigraphic units, a dark silt 

on top and a reddish clay unit below.   

Both had fossil bones.  The lower unit 

yielded a premolar of Sthenurus that 

showed it to be Pleistocene in age.  The 

depth of the deposit was, and is, unknown.  

This cave was investigated in more detail 

in 1964 and shown to have bone bearing 

deposits going back at least 38,000 YBP.  

In all I could show that the caves of West-

ern Australia, both along the west coast 

and across the Nullarbor Plain contained 

bone bearing deposits that had the potential 

to reveal a great deal about the history of 

the Australian fauna.  

Ernest L. Lundelius, Jr. 

Department of Geological Sciences 

The University of Texas at Austin 

Austin, Texas, USA 

erniel@mail.utexas.edu 

 

Dental microwear analysis 

By Peter Ungar 

 

It was in 1959 at the University of Mel-

bourne that George Baker and his col-

leagues L.H.P. Jones and I.D. Wardrop 

made an astounding discovery – micro-

scopic scratches on sheep molars formed 

during feeding.  This was to change every-

thing; for the team of Australian research-

ers had discovered dental microwear.   

Baker et al. explained the pattern they 

found in the journal Nature; it was the re-

sult of chewing, with individual wear fea-

tures caused by opal phytoliths (biogenic 

silica) in grass blades eaten and quartz 

from the soil.  This was corroborated by 

the presence of fractured phytoliths and 
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angular quartz fragments in the feces of the 

sheep they studied.  And the rest is history. 

Dental microwear analysis has come a long 

way in the past half century.  It was pretty 

clear from the start that the pattern of 

scratches and pits on (or more correctly, 

“in,” though for some reason everyone 

says “on”) teeth reflect diet.  And with to-

day‟s understandings of food fracture dy-

namics and the biomechanics of chewing, 

we can use dental microwear to say some-

thing about the items a dead animal (even 

one that has been dead for a very long 

time) ate in life.  The idea is actually quite 

simple.   Most plants and animals do not 

particularly want to be eaten, so they try to 

make it as difficult as possible for the con-

sumer.  Plants for example, evolve struc-

tures to make them hard (we call these 

“stress -limited defenses) or tough (we call 

these “displacement-limited defenses).  

Hardness and toughness are fracture prop-

erties that can be thought of as resistance 

to the initiation and propagation of a crack 

respectively.  For more detail, see Peter 

Lucas‟s excellent book Dental Functional 

Morphology. 

Hard foods also tend to be brittle; think of 

a raw carrot.  It may take substantial force 

per unit area (stress) to initiate a crack in 

such a food item, but once it starts, there 

may be no stopping it.  Hard-brittle foods 

are typically fractured by crushing them 

between opposing teeth.  Crushing results 

in pits or craters in teeth as abrasives in or 

on a food item press into the enamel.  

Tough foods in contrast, tend to be soft; 

think of jerky (biltong for Beer’n’Bones 

Figure 1.  Three-dimensional axiomatic representations of point clouds of microwear surfaces of several mam-

malian species: top) primates – Alouatta palliata is a leaf eater, whereas Cebus apella often consumes hard 

objects; bottom left) bovids – Hippotragus niger is a grazer, and Litocranius walleri is a browser; bottom right) 

Acinonyx jubatus, Panthera leo, and Crocuta crocuta are a soft-flesh specialist, generalist carnivore, and occa-

sional bone cruncher respectively.  Each image represent an area 138 x 102 microns, with the vertical scale as 

indicated. 
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readers in South Africa).  It may not be a 

challenge to initiate a crack, but spreading 

that crack takes a lot of work.  This is usu-

ally accomplished by grinding or slicing 

foods when opposing surfaces slide past 

one another (think of a set of shears).  In 

this case, scratches are formed as abrasives 

get dragged across the enamel surface. 

So, tough foods, such as leaves and raw 

meat cause scratches, whereas hard-brittle 

ones, such as fruit seeds and bone cause 

pits.  And we can use these relationships to 

reconstruct the diets of fossil mammals 

with distinctive microwear patterns.  In 

fact, microwear studies have been applied 

to a broad range of mammals to this point, 

from antelopes to zebras, bats to moles, 

pigs to sheep, rodents to large cats and, 

yes, even marsupials. 

Conventional techniques for imaging and 

quantifying microwear have ranged from 

low-magnification light microscopy at 35x 

to high-magnification scanning electron 

microscopy at 500x, followed by counting 

and measuring individual scratches and 

pits1.  And microwear studies have taught 

us such things as whether early hominins 

and other fossil primates were folivores, 

frugivores, or hard-object feeders, and 

whether fossil ruminants were grazers, 

browsers, or mixed feeders.  For more de-

tails, see my new book Mammal Teeth:  

Origin, Evolution, and Diversity.  You can 

get it for a good price on Amazon.com™; 

in fact, readers of Beer’n’Bones might con-

sider buying several copies, as they make 

excellent Christmas gifts. 

In any event, while dental microwear 

clearly can help us understand the diets of 

past forms, the technique has probably not 

yet reached its ultimate potential.  We 

should be able to get beyond grazing ver-

sus browsing, or folivore versus frugivore 

given the subtle differences in masticatory 

mechanics associated with foods with dif-

fering fracture properties, and variation in 

the types of abrasives that can score tooth 

enamel. 

One of the problems has been that mi-

crowear signals tend to be “noisy.”  This is 

in part because biological systems are by 

their inherent nature complex and messy, 

but also because our approaches to measur-

ing microwear have been subject to meas-

urement error, with intraobserver and in-

terobserver error rates running on the order 

of 7% and 9% respectively.  While this 

isn‟t terrible, and the true microwear signal 

often comes through, we‟re probably los-

ing some power of discrimination for sub-

tle pattern differences given the extra 

noise.  The problem is compounded by the 

fact that SEM-based and low-

magnification microwear studies image 

surfaces in two dimensions; because mi-

crowear surfaces are three dimensional, 

there is inherent loss of information. 

It is with these limitations in mind that 

dental microwear texture analysis was de-

veloped.   This approach involves whole 

surface characterization of microwear in 

three dimensions, using a technique free 

from observer-measurement error.  We be-

gin by measuring surface textures with a 

white-light scanning confocal profiler.  

This instrument generates three-

1 As an aside, it’s really resolution, not magni-

fication that matters.  You can photoenlarge 

an iPhone™ picture of a tooth 1000 times, but 

it still won’t give you the resolution you need 

for microwear.  Typical SEM-based mi-

crowear images have a screen pixel resolution 

of about 0.25 microns.  
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dimensional point clouds representing sur-

faces at high resolutions.  In our case, we 

use 0.18 micron lateral spacing for the 

point clouds, which is actually quite im-

pressive, though perhaps not so much so as 

our vertical resolution, reported by the 

manufacturer to be 0.005 microns. 

We then take our point cloud data and ana-

lyze them using scale-sensitive fractal 

analysis, with methods borrowed from the 

field of surface metrology.  The basic idea 

is that apparent surface roughness varies 

with scale of observation.  If you were 

looking at the south coast of Australia 

from the International Space Station, it 

would appear fairly smooth and straight, 

but from an airplane, it would seem much 

more convoluted.  The coastline would 

seem even more tortuous as you drove 

along it on the ground – or walked along 

Kuta beach during Australian university 

holiday season.  This change in apparent 

roughness with scale of observation forms 

the basis for the measurement of surface 

complexity.  The greater the change in 

roughness with scale of observation, the 

more complex is the surface being ana-

lyzed.  And this can be done in one dimen-

sion (the coastline example), two dimen-

sions (looking at surface areas), or three 

dimensions  (considering volumes).  A set 

of related attributes give us information on 

surface anisotropy (directionality of wear) 

and average feature sizes. 

Microwear texture analysis, because it is 

free from the noise associated with meas-

urement error and preserves the three-

dimensional character of wear surfaces, 

can potentially give us new insights into 

the subtleties of within-species variation.  

For example, the microwear textures of the 

early Pleistocene hominin species Paran-

thropus robustus evince2 within species 

variation consistent with a fallback adapta-

tion for the consumption of hard-brittle 

foods.  This fossil species has many speci-

mens with simple surfaces, but a few have 

extremely complex ones, suggesting heavy 

pitting and hard-object consumption. This 

is exactly the pattern we see with hard-

object fallback feeding primates such as 

Lophocebus albigena and Cebus apella.  In 

this case, it looks like the specialized cra-

niodental toolkit of the so-called “nut-

cracking” hominin from South Africa is 

actually a suite of adaptations for the occa-

sional but still critical consumption of hard 

objects rather than a preference for such 

foods. 

Texture analysis may also lead to the rec-

ognition of finer distinctions in diet be-

tween species with subtle differences in 

microwear surface patterns.  For example, 

the baseline developed for a study early 

Pliocene bovids from the South African 

site of Langebaanweg suggests that we can 

distinguish not just grazing from browsing 

using microwear texture complexity, but 

also fruit browse from leaf browse, and 

variable graze from obligate graze.  And 

we will likely be able to go even further 

than this as the technology continues to 

2 As a special treat only for readers of 

Beer’n’Bones, I note that nearly every paper I 

have ever written or co-authored contains the 

word “evince.”  This habit pays homage my own 

Mentor, Fred Grine, who has included the word in 

most of his contributions.  Indeed, when the editor 

at Nature called the term “archaic”, and asked my 

co-authors and me to remove it from the text of our 

2005 paper, we slipped it back into the manuscript 

in a figure legend.   This is the first and probably 

only time I will refer to my use of the term evince 

in print, but my own students have for years taken 

great delight in searching for the word in my pub-

lications.  
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develop and our baseline samples grow.  

For example, new studies of dental mi-

crowear of well-provenienced Australian 

marsupials in the collections at Flinders 

University and elsewhere, combined with 

data from isotope analysis, occlusal mor-

phology, and enamel microstructure, may 

well give us the closest look yet at the diets 

of fossil mammals.  In the end, dental mi-

crowear analysis was born in Australia, 

and it may well be here that the approach 

draws closer to reaching its ultimate poten-

tial. 

 

Figure 2.   The author.  Despite the gratuitous im-

age of Peter Ungar holding a large fossil bone in 

Olduvai Gorge, he has found very little of any con-

sequence in the field. Indeed, his colleagues have 

given him the not undeserved nickname, “lab guy.” 

Peter Ungar 

Department of Anthropology 

University of Arkansas 

Flinders University Affiliate 

pungar@uark.edu 

Old lizards and new ideas –   

Palaeoherpetology 

Mark Hutchinson  

 

Australia has over 800 species of lizards 

and snakes, a fauna just as distinctive as 

our marsupials, much more diverse, but 

much less studied. We are still groping for 

explanations for the origins of so many 

species in Australia‟s comparatively uni-

form and barren landscape, and a major 

hindrance has been a patchy and poorly-

studied fossil record – we know very little 

about the history of this astonishing abun-

dance.  

Most of my research has focused on the 

taxonomy and evolution of the living Aus-

tralian reptiles and amphibians, but I have 

had a continuing interest in fossil species 

and have been one of the few researchers 

active in this field in Australia over the last 

two decades. The paleoherpetological 

work has been promising so far, but has 

been a second priority due to the scale of 

work needed to describe the living fauna, 

knowledge of which is growing rapidly at 

present (worldwide,1000 new species in 

the last decade).  I am hoping to get back 

to palaeoherp a bit more in the next year or 

two.  A planned sabbatical at a palaeo lab 

in the US (East Tennessee State Univer-

sity) will enable me to talk nothing but 

herps and bones for a few months and 

maybe get a few projects started and few 

others finished.  All the future stuff I 

would have in mind is centred on develop-

ing more explicit criteria for assessing the 

evolutionary relationships and thus identity 

of fossil lizards. Greater clarity in identifi-

cation methods is at the heart of two cur-

rently unresolved issues concerning fossil 

interpretation.  
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1. Herps and climate change.  

For some time, students of fossil lizards 

and snakes have concluded that the rates of 

extinction and speciation in lizards have 

been markedly slower than in the more ex-

tensively studied mammals. As a conse-

quence, most of the species that lived dur-

ing the last million years of Pleistocene ice 

age cycles have been identified as identical 

with species still living today. This under-

standing has encouraged researchers to be-

lieve that the herpetofauna could be par-

ticularly useful in tracking changes in cli-

mate over times past.  If we still have the 

Pleistocene species available for study of 

their ecological and physiological limits, 

we can relate these to environmental pa-

rameters (and changes in those parame-

ters).  

 

Micro-CAT scan of the skull of a reduce-limbed, 

burrowing skink, Lerista lineopunctulata.  Skull 

length approximately 11 mm.  Image: P. Blias, SA 

Museum. 

2. Calibrating molecular “clocks”.  

Much of the current knowledge of the evo-

lutionary relationships among living things 

has received a huge boost over the last 20 

years from comparing DNA sequences 

across groups of animals. The data are ana-

lysed to generate evolutionary trees that 

show the most likely pattern of common 

ancestry within groups, but also have a 

time component, in that the genetic diver-

gence between two species is correlated to 

how much actual time has elapsed since 

their evolutionary divergence. These ge-

netic differences can be used in relative 

terms (e.g. A and B diverged after C and 

D), but much more powerful interpreta-

tions are possible when they are converted 

in real time units (e.g. A and B diverged 

~6 million years ago).  Fossil specimens, if 

accurately identified, can provide the criti-

cal observations that can calibrate 

“molecular clocks”, converting relative 

into actual time scales; the more precise 

the identification of fossils, the more reli-

able the calibration. 

Recently there have been challenges to the 

comfortable consensus regarding the inter-

pretation of fossils in both of the above 

situations. The easy assignment of Pleisto-

cene fossils to living species has been 

questioned by a collaboration between sev-

eral researchers led by Dr Chris Bell of the 

University of Texas at Austin. Bell‟s group 

reminded everyone that skeletal differ-

ences are not always apparent among 

closely related living species, so that “not 

distinguishable from” is not synonymous 

with “the same as”. They argued that pa-

leoherpetological studies should make 

greater efforts to use phylogenetically in-

formative characters, those particular simi-

larities that point to a unique evolutionary 

relationship to particular living species. 

Such characters are only likely to be dis-

covered after more rigorous standards of 

evidence have been applied to the study of 

variation among the skeletons of living 

species than has often been the case. They 

conclude that researchers will have to ac-

cept that some, maybe most, Pleistocene 

material will only be of use in establishing 

the presence of broader groups, such as 

genera or families. Dr Mike Lee and other 

collaborators at the South Australian Mu-
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seum have shown that even small degrees 

of uncertainty regarding relationships of 

calibration fossils can lead to considerable 

uncertainty in the estimates of time. These 

uncertainties have not been sufficiently 

appreciated by those working with the mo-

lecular data. More comprehensive work to 

make these uncertainties explicit is likely 

to make potential errors in time estimation 

more obvious, but will also drive progress 

in developing more informative data. So in 

both cases we have highly desirable prizes 

on offer, but only if we can improve our 

interpretations of the fossils themselves. 

 

 

 

S 

 

 

 

Stranger.  Aethesia frangens, a bizarrely modified 

probable skink jaw from undated Plio-Pleistocene 

cave rubble at Wellington Caves.  Its relationships 

to living Australian lizards are obscure. Image: R. 

Hamilton-Bruce, SA Museum. 

Palaeontology has become one of the more 

„old school‟ disciplines in biology, with 

core disciplines like osteology and com-

parative anatomy not taught to the extent 

that they used to be 20 or 30 years ago. 

New areas of biological teaching, espe-

cially in molecular comparisons and stud-

ies of molecular evolution, are rightly 

coming in to undergraduate courses as they 

become more and more important in cur-

rent biological research, but with only a 

finite amount of course space available, 

older disciplines such as those at the core 

of palaeontological study are being pushed 

aside. While palaeontology is one of the 

older biological disciplines, current re-

search in palaeontology is carried out in a 

totally modern theoretical and methodo-

logical environment.  New methods in the 

study of comparative anatomy and mor-

phological evolution are constantly being 

developed.  Micro-CAT scanners, low 

voltage SEMs, ancient DNA studies, a raft 

of refinements to radiometric dating, all 

provide palaeontologists with a tool kit that 

would have seemed like science fiction 

only a few decades ago. The theoretical 

underpinnings of phylogenetic inference 

and the programs to employ them have 

also made great strides.  

The old bones that are the stuff of palaeo-

herpetology are hard to find and a chal-

lenge to interpret, and universities today 

underachieve in the basic training that en-

ables palaeontology. So it‟s a hard task to 

keep the field supplied with new workers.  

But with the tool kits that we have now, I 

think that anyone who joins the rather 

small club that is palaeoherpetology will 

find  that old lizards promise to be at the 

centre of truly new insights on how life 

adapts and evolves.    

Mark Hutchinson,  

Senior Researcher, Herpetology, South 

Australian Museum, and  

Adjunct Associate Professor, School of 

Biological Sciences, Flinders University 
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Interview: Pat Vickers Rich and 

Tom Rich 

Qamariya Nasrullah 

 

Recently it was Palaeo Week, an annual 

event held at the South Australian Museum 

to promote palaeontology in Australia. 

This year, visiting from Melbourne was 

Pat Vickers-Rich and Tom Rich, two high-

profile palaeontologists who have been 

working in the field for over 50 years. Pat 

Vickers-Rich is a Professor at Monash 

University and has been interested in ecol-

ogy and evolutionary history of animals 

from Precambrian to Late Mesozoic. Tom 

Rich is currently Senior Curator for the 

Museum of Victoria and is interested in 

dinosaurs and vertebrates living in Austra-

lia in the Mesozoic. Both have published 

an extensive list of papers and books in-

cluding the Vertebrate Palaeontology of 

Australasia, have been featured in National 

Geographic and in 2000 were awarded the 

Committee for Research and Exploration 

Chairman‟s Award. I had the chance to 

interview them both to find out more about 

their professional and personal endeavors. 

You‟re originally from the US, what 

drove you to come to Australia? 

Pat: I originally did my PhD thesis here on 

fossil birds and so it was natural that the 

first trip we made here was because I was 

interested in that. I went around to a lot of 

museums here to look at bird material. But 

we also went on a joint party expedition 

with Richard Tedford from the American 

Museum of Natural History, the South 

Australian Museum and Queensland mu-

seum, which Tom will tell you about… 

 

Tom: Well we went up into the area east 

of Lake Frome and we discovered a couple 

of new fossil localities, the Miocene 

Namba Formation, where we collected ex-

tensively. Then we went eastward and up 

to the dividing ranges in the central Queen-

sland out to Winton and then back down 

the Birdsville track back to Adelaide. After 

that was done, we did this trip around Aus-

tralia to see the various dromornithid col-

lections in various museums including this 

one (SAM). We also went to the National 

Museum of Victoria and that was where 

Pat was invited to return for a post doc if 

she could get the funding to complete her 

dissertation. We came back 3 years later 

and Pat had by then attained the Fulbright 

scholarship. 

Dromornis stirtoni munging on some seed fruits 

(Picture from the cover of Magnificent Mihi-

rungs.Murray & Vickers-Rich 2004)  

The only reason we are still here after that 

is because one day I bought the Weekend 

Australian and decided to read it from page 

1 to the end, just to see what was going on 

in this country. I got to the employment 

section and virtually on the first page was 

the job I now have, thought that was a nice 

coincidence, applied for it and got it. 



BEER‟N‟BONES 6.1 

17 

After spending a few years commuting 

across the Pacific Ocean, we decided that 

we have got to live one place or the other. 

So we decided to come here (to Australia). 

Pat got a job as a part time lecturer at  

Monash University for the princely sum of 

$2000 a year and she worked her way up 

from that. 

We first went into central Australia follow-

ing the work of Tedford and Stirton to try 

to find older sites in the Cenozoic and 

weren‟t really successful. In 1978 Tim 

Flannery and his cousin John Long started 

finding dinosaur bones on the coast of Vic-

toria, so that focused us on the coast of 

Victoria, and has occupied us ever since. 

I always wanted to find Mesozoic mam-

mals, but had given up. In 1997 we found 

our first jaw. And once we found our first 

jaw we knew how to find more, so we kept 

going back to that site and we now have 

more than 40 from that locality. In the 

meantime Pat in 2002, became interested 

in the Precambrian. So her research has 

gone off looking for Metazoans in the Pre-

cambrian. That‟s basically what we‟ve 

done for the past 30 odd years. 

You have worked extensively on late 

Cretaceous mammals. What do these 

findings tell us about radiation of mam-

mals? 

Tom:  They probably raise more questions 

than they answer. What we have found 

with the Cretaceous mammals is that 

we‟ve got one group that looks like they 

could be placental mammals, and if they 

are, they could possibly be earlier than the 

placental mammals in the Northern hemi-

sphere. If they are, then this suggest possi-

bly placentals evolved here in the Southern 

hemisphere and moved into the Northern 

hemisphere. 

Now there‟s a few problems with that. One 

is: where did they go? They don‟t continue 

in South America or Australia; you don‟t 

find placental mammals that are younger 

so there‟s a gap in the fossil record on both 

continents. We have a pretty good record 

of the mid – Caenozoic in Australia, and 

there‟s no terrestrial placental mammals. If 

these forms that were found in the early 

Cretaceous in Australia were placentals, 

then they became extinct. Then terrestrial 

placentals re-enter the continent (Australia) 

in the Pliocene when they arrived here as 

rodents. Same in South America, there‟s a 

very good fauna assemblage (with over 

1000 specimens) from the late Cretaceous, 

with no placentals in it. If they‟d evolved 

there they would have had to have gone 

extinct there as well. So is this a group that 

just looks like placentals but has nothing to 

do with them? This is quite possible, be-

cause all we‟re dealing with is lower jaws. 

It‟s too early to be too dogmatic about the 

radiation of “placental” mammals in Aus-

tralia. It‟s up in the air at the moment and 

we really need more material.  

How do marsupials and monotremes fit 

into this picture? 

Tom: The other thing we have in the early 

Cretaceous is a few monotremes. What 

we‟re not seeing is a radiation of monot-

remes. When you think of the monotremes 

that we have today, the platypus and 

echidna, and how different they are from 

one another, and you think of a placental 

“analogues”, those analogues are quite dif-
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ferent animals, for example a beaver and a 

ferret. So where are the monotremes in be-

tween them? It could be that there was a 

radiation of monotremes and we‟re only 

seeing two twigs of that “bush” in the fos-

sil record we‟ve got. 

 

If they‟re a Jurassic radiation, think about 

the terrestrial record of vertebrates of that 

age in Australia. What does it consist of? 

We‟ve got one skeleton of an amphibian, 

from early Jurassic, one forelimb of a 

sauropod from middle Jurassic, and that‟s 

it. So it‟s quite likely that all we‟ve really 

learned about the radiation of monotremes 

on this continent, which is probably a fas-

cinating story, was that it was all over by 

the time our record really gets going.  

The thing that is missing from our record 

of the Cretaceous, which you might have 

expected to be here, are the marsupials. 

We have no evidence for them yet. The 

lower jaws identified as placentals from 

the Cretaceous that I discussed earlier 

could not possibly be marsupials because 

of evidence is based on three characters of 

the lower jaw. 

The classic picture of the marsupial radia-

tion is they enter Australia from South 

America, via Antarctica, about the K-T 

boundary. Obviously placentals don‟t get 

here and thrive. There is the record of one 

or two teeth from Tingamarra in Queen-

sland that have been referred to the condy-

larths, another proposal which is quite 

likely is that they‟re a marsupial group. If 

they did get here in at that time they went 

extinct, because we‟re pretty confident in 

the Miocene that they‟re not around. 

How do you feel about the common per-

ception of Mesozoic mammals „living 

under the feet of dinosaurs‟? 

Tom: Well that view, that the mammals 

lived under the feet of the dinosaurs, im-

plies that basically the evolution of mam-

mals was suppressed by dinosaurs. That 

may be a valid perception, because when 

you think about it, the largest mammals 

that were present at that time were about 

the size of a possum. And then within 5 

million years of the dinosaur‟s extinction 

that is in the Palaeocene, you get mammals 

running around the size of rhinos. Marsu-

pial evolution certainly took off at the time 

of the K-T boundary. Maybe without dino-

saurs around now, that is the answer.  

 

This research has also illuminated a 

number of significant finds regarding 

dinosaurs, including some that have 

forced us to re-think some of our per-

ceptions of these groups. Can you out-

line some of these? 

Tom: One perception that has been 

changed is that the idea that dinosaurs 

were tropical animals and were exothermic 

has been challenged by the fact that there 

are actually now dinosaurs occurring in 

both hemispheres at polar latitudes. And 

climatic evidence suggests that it was 

pretty cold in some of those polar environ-

ments at times.  

In Victoria we have evidence of permafrost 

3 metres stratigraphically below where 

we‟re getting dinosaur fossils, so it must 

have been pretty cold then. This is cor-

roborated by evidence in the Eromanga 

basin where you get a pseudomorph of a 

mineral called glendonite which forms to-
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day in sea water, that comes from fjord in 

Greenland where water is 0-1 degrees cel-

cius. There‟s other things in the Eron-

manga seas that indicate it was darn cold. 

One is drop stones where you get these 

large boulders in a fine grain sediment. 

How did they get there? The easy way is to 

have river ice that picks them up and car-

ries them out until the ice melts, and then 

they drop to the bottom of the ocean. So 

there‟s complimentary occurrences, both in 

the marine and non marine environments 

in South Eastern Australia that indicate it 

was cold down here.  

 

How does it feel to be the only Creta-

ceous palaeontologist to be disappointed 

when finding dinosaur bones? 

Tom: “Disappointed” is the wrong word.  

My primary objective from the age of 12 

has always been to find Mesozoic mam-

mals.  This interest was kindled when I 

realised by seeing a picture associating 

mammals with dinosaurs that our ancestors 

lived alongside the dinosaurs.  In attempt-

ing to find those mammals, the fossil re-

mains of dinosaurs and other animals to-

gether with plants were encountered and 

collected because they filled out the picture 

of the world those mammals lived in.   

When it was realised that the environment 

which prevailed in the Cretaceous of Vic-

toria was polar, interesting questions about 

the dinosaurs arose such as how they sur-

vived under such exteme conditions.  So at 

that point, the study of that aspect of them 

was pursued in its own right.  But the 

mammals always remained my first re-

search priority. 

 

You‟ve both been studying palaeontol-

ogy over an extensive period. What are 

the most significant changes that you 

have observed? 

Pat: I think one of the most significant 

things that has affected palaeontology is 

the funding and also not palaeontology but 

the future of universities in general.  

When Tom and I were going to university 

there was a lot of federal funding that went 

into universities and the same thing here 

(in Australia). When I went there, it cost 

me $200 a year. So the student fees were-

n‟t there and there was a lot of support for 

research.  

I think one of the most destructive things 

that has happened over the years is that we 

spend so much of our time just gathering 

money to allow us to do what we do, while 

in the past we haven‟t had to do that.  

The training of students and of an educated 

public was something that was valued, and 

I think now it‟s something that‟s looked 

upon as special and not everybody has to 

have it. I was just talking to one of my pre-

vious students who has now decided to do 

a PhD and she is applying for a fellowship. 

And the amount of money that she may get 

is about ½ or 1/3 of what we‟ve gotten 

when we were grad students. 

Another thing that has changed is that cur-

riculum has expanded and I think a lot of 

the time students are expected to do a lot 

more things more superficially than in the 

past when we were allowed to do fewer 

things in more depth. That particularly ef-

fects high school students coming into uni-

versity.  
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Another thing that has happened at my uni-

versity, that has affected the education, is 

that if you don‟t have a class that has more 

than 20 people in it, they usually cancel the 

class. So the attention that those of us 

would have liked to have in higher level 

classes in 2nd and 3rd year is not there, be-

cause again it goes back to federal funding.  

I guess my assessment was that I wish 

there was a little more attention put to-

wards training students well; that we‟re 

giving them a good solid education, and I 

think there should be more federal funds 

going into it.  

With regard to getting science research 

funding it‟s the same problem.  Getting a 

grant to do research is getting more and 

more difficult to the point where the 

chance for getting an ARC research grant 

which used to be 50-60%, is now 18%. 

And they take an enormous amount of time 

to write. 

 So money has become an issue for allow-

ing good and in depth science to be both 

taught and research to be done.  

 

 

 

 

 

 

 

 

 

Palaeo legends, Pat Vickers-Rich and Tom 

Rich 

 

 

 

How would you expect the field to 

change in the next few decades? 

Pat: I shall have to wait and see - all de-

pends on funding and the people who are 

coming out of the unis and woodwork and 

their particular interest.  And will also de-

pend on luck - new discoveries not only by 

the paleontologists themselves but by the 

general public. 

 

 

Flood vs. Overgrill: aDNA sheds 

light on the demise of the Unicorn 

(Unicornis bibilico) 
Isaiah bin Amoz, Pliny T. Elder, and 

Henry Potter 
 

The unicorn, a now extinct member of the 

Equidae characterised by a prominent pro-

tuberance (sometimes termed „horn‟) lo-

cated in the center of the forehead, was 

once widespread across Eurasia. Although 

mentioned in at least 8 confirmed occur-

rences in primary Judeo-Christianic litera-

ture, vigorous debate continues as to why, 

and when, it became extinct.  

The two principal competing hypotheses 

that have been the subject of most serious 

scholarship are (i) the „Overgrill‟ scenario, 

in which the population was driven to ex-

tinction through the long term over-zealous 

sacrificing of, and feasting on, young uni-

corns, and (ii) the „Flood‟ scenario, in 

which unicorns persisted until as late as the 

Great Flood of 2438 B.C. The recent de-

velopment of enhanced aDNA extraction 

techniques, and analytical tools that allow 

testing of evolutionary hypotheses and 

changes in population size from such data, 

have set the stage to challenge this ques-

tion.  
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We report the results of analysis using 

aDNA recovered from a dataset of 43 base 

pairs of mtDNA sequence extracted from 

13 unicorn horns, dated using the Ussher 

system to between 9 a.m. on October 23rd, 

4004 and 2438 (B.C.).  

The data indicates that the effective popu-

lation size of the unicorn remained rela-

tively stable over approximately the first 

1,516 years, 68 days and 15 hours (± 6 

days), until experiencing a massive and 

catastrophic crash to extinction at approxi-

mately 2438 B.C. (±40 days and nights).  

Reconstruction of Unicornis bibilico based 

on fossil evidence  
 

In contrast to the expected outcome of the 

„Overgrill‟ hypotheses, in which the popu-

lation would experience a gradual decline 

through time, the analytical power afforded 

from the unprecedented size of this dataset, 

enables us to conclusively accept the 

„Flood‟ hypothesis.  
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