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The Earth Sciences are so much a part of everyday life.  So much that we use every day, and so many economies around the world are based on earth resources.  But over the past few decades the earth science content in schools, especially in pre-Secondary, and even Secondary, are light on.  This is the driving force behind a number of programs initiated by UNESCO’s International Geosciences Program Projects  IGCP493 and 587 working in cooperation with PrimeSCI! at Swinburne University of Technology and Monash University in Australia.  These programs have involved a number of geoscientists around the globe as well as artists, documentary makers, and wide range of teachers and volunteers to generate in depth science experiences for youth, with an emphasis on primary and early secondary levels.  These programs naturally also reach the general public – the Mums and Dads and Grandparents as well.  It is critical for the future of our planet to encourage the curious mind, give confidence to young people to value their own ability to analyze data, to put them in direct and ongoing contact with the very researchers studying our planet.  Exhibitions, publications, Family Science Nights, the LabRats, Curriculum Development by Researchers in Cooperation with Educators – and more – all make up the activities of PrimeSCI! and IGCP493/587.  Such outreach education is universal from the outback of Australia to the sands of central Saudi Arabia and China, from the Melbourne to Tehran.  Children from birth are curious, and their curiosity needs to be mentored from birth.
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!CuriouSCI  ty The Exhibition
GREAT CRISES IN THE HISTORY OF LIFE


This exhibition highlights four of the greatest 


crises that have faced life on Earth 


(Precambrian-Cambrian; Permian-Triassic; 


end of the Cretaceous, the last 30,000 years) 


using spectacular original material from the 


vast collections of the Paleontological 


Institute, Moscow.


This exhibition is a joint project between the 


Paleontological Institute, Russian Academy of 


Sciences, Moscow and Monash Science 


Centre, Monash University, Melbourne.


The Four major exhibition events that will be 


explored are:


1. End of the Precambrian –  


Vendian/Ediacaran fossil animals from the 


end of the Precambrian including such forms 


as Kimberella, Ventogyrus, Dickensonia, 


Charnia, and many other fossils from the 


White Sea of northern Russia, more than 560 


million years old. These first animals 


diversified extensively from around 600 million 


years to about 542 million years old.


Then when innovative forms gained eyes and 


hard shells. These Vendians went extinct over 


a 10-20 million year period, leaving few if any 


offspring. The world changed immensely over 


this period. Oxygen levels rose, animals 


began burrowing and certainly getting big 


and armoured – with shells – to protect from 


predators and also perhaps to have a ready 


supply of phosphorus, which is a needed 


element in some of the energy generating life 


cycles – like the Krebs.


2. End of the Palaeozoic – Permian Mammal-


like reptiles and associated vertebrates, 


plants, invertebrates from the Perm region 


and the White Sea Region of Russia. The 


Mammal-like reptiles and other primitive 


reptiles had ruled the landscape for more 


than 100 million years and then with massive 


outpourings of basalt (the Siberian Traps of 


northern Russia) as well as perhaps a major 


asteroid hit on earth, climate changed. Even 


before the late Permian events the Earth had 


been affected by major glaciations. So, the 


massive coal swamps and most of the 


Mammal-like reptiles and their companions 


disappeared at the end of the Permian, 


around 251 million years ago. Specimens 


include: Eryosuchus, Lanthanosuchus, 


Utegenia, Scutosaurus, Nyctiphruretus, 


Archosaurus, Inostrancevia, Biarmosuchus, 


Estemmenosuchus, Ennatosaurus, 


Mesenosaurus, Kamacops, Deltavjatia, 


Viatkogorgon, Ariekanepeto, amongst others. 


Many of these are represented in the 


exhibition by full skeletons.


3. End of the Cretaceous – extinction of most 


of the dinosaurs. Cause seems related to an 


asteroid impact of massive proportions which 


seriously changed climate overnight. The only 


dinosaurs to survive were the birds. The 


dinosaurs had been so successful for more 


than 150 million years, moving into the niches 


that were vacated by the Mammal-like reptiles 


and their companions. They too were wiped 


out and only then did the Mammals and 


Birds, that so dominate the vertebrate faunas 


of the world, radiate into those same niches 


which were first occupied by the Mammal-like 


reptiles, then by the Dinosaurs and in the end 


by the Mammals themselves. Specimens 


include: Lystrosaurus, Tarbosaurus, 


Liopleurodon, Tarchia, Mongolomys, 


Thoosuchus, Benthosuchus, Parotosuchus, 


Tichvinskia, Deinonychus, Psittacosaurus, 


Protoceratops (skeleton and eggs), 


Probactrosaurus, Prenocephale, Saurolophus, 


hadrosaur eggs, Therizinosaurus, Gobipteryx 


(eggs), Karaurus, Sordes, Longisquama, 


Sharovipteryx and others.


4. 30,000 years or more to Now and the 


Future. Humans have, for much longer than 


30,000 years, been making their imprint upon 


Nature. This section takes a serious look at 


the changes wrought by humans, not only 


looking at past human history but (with the 


assistance of the Sustainability Institute at 


Monash), at what we now impose. A serious 


scenario is presented concerning what each 


and every one of the 7 billion of us can do to 


heighten the current crisis – which is well 


underway at present. Specimens include: 


Mammuthus (several specimens from a 


mummy (this is a cast), through several 


juveniles and adult skeletons (real), Panthera, 


Homotherium (Sabre toothed cat), 


Coelodonta (Wooly Rhino), Hyrodamalis 


(Steller’s Sea Cow), etc.


This exhibition will travel with complete 


signage (in English supplied in Electronic 


format), press releases and educational 


materials that can be used by explainers and 


teachers.


Set of dinosaur eggs


Photograph provided by the Herald Sun: Boy and Dinosaur


The Patron of this Centre is Sir David 


Attenborough.


!SCI  Expo


In the last 11 years


• Over 4+ million people have attended an 


MSC exhibition (1.2 million Australians, 


2.5+ million International)


• Topics covered include Geosciences 


(especially Palaeobiology), Natural 


Disasters, Human Biology, Science and 


Art, Astronomy, Scientific Instrumentation, 


Climate Change


Exhibitions have toured around Australia and 


internationally (including the the Burke 


Museum (University of Washington, USA), the 


New Jersey State Museum (USA), the Los 


Angeles County Museum (USA), Argentina, 


Japan, Italy, the Singapore Science Centre, 


the National Museum of Natural Sciences 


(Taiwan,) and Timor-Leste).


Successful Exhibitions rely on strong 


relationships with host venues and research 


organisations such as, National Geographic 


Society (Washington), Paleontological 


Institute of the Russian Academy of Sciences 


(Moscow), Museo Palaeontologico Egidio 


Feruglio (Trelew, Argentina), Queen Victoria 


Museum and Art Gallery (Launceston), the 


Fukui Prefectural Dinosaur Museum, the 


Gunma Prefectural Museum and the National 


Museum (the latter 3 in Japan).


!SCI  Expo and its outreach primary education 


!partner PrimeSCI   highly value the co-


operative input to exhibitions and education 


modules by community groups, government 


and the private sector, for example the SES 


(State Emergency Services), EMA 


(Emergency Management Australia), CFA 


(Country Fire Authority), Qantas, and 


GlaxoSmithKlein and others.


! !SCI  Expo and PrimeSCI   are recognized 


leaders in Science Outreach institutions and 


have sought to provide professional guidance 


to other organizations such as National 


Museum of Australia (Canberra), Kyoto 


University Museum (Japan), the Gunma 


Prefectural Museum (Japan), the 


Paleontological Institute of the Russian 


Academy of Sciences (Moscow), the 


Shanghai Natural History Museum (China), 


the Kotelnich Regional Museum (Russia), the 


Singapore Science Centre, the Iranian 


Science and Technology Museum among 


many others.


!SCI  Expo is the offspring of the Monash 


Science Centre, which was launched in 1993 


as the brainchild of a research academic and 


the Vice Chancellor of Monash University. It 


filled a community need – that of access to 


content-rich science and technology 


information, particularly by youth, delivered in 


such a way that it could be understood, with 


observers empowered and enthused to seek 


more and personally evaluate the information 


they were accessing.


!SCI  Expo is located in the science precinct 


on the Clayton campus of Monash University. 


Monash University is Australia’s largest and 


most internationally focussed University.


! !Sir David Attenborough, the patron of the SCI  Expo and PrimeSCI  . Photo by Steve Morton
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Late Precambrian Crisis


Conical stromatolite Conophyton sp.


Longitudinal section of Conical stromatolite 


Conomedusites lobatus 


Hyolit


Etched archaeocyath bioherm 


Archaeocyath colony


Phragmocone of cephalopod mollusk Tunguskoceras 
sp.


Albumares brunsae


Beltanelloides sorichevae


List of Specimens


Charnia masoni 


Cyclomedusa sp.


Dickinsonia costata


Dickinsonia costata ?


D. cf. tenuis
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Rock plate with coelenterates 


Gastropod Oriostoma coronatum 


Brachiopods Tenticospirifer schelonicus presented on 
rock slab


Artrodiran fish, Ploudosteus trautscholdi


Rosette-forming Worm trace fossils Fucoides foliosus


Oxypteriscus minimus, Palaeozoic fish


Brachiopods Gigantoproductus sp. on the rock


Deltavjatia vjatkensis 


Late Cretaceous Crisis


Tarbosaurus bataar 


Carnosaur Footprint
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Tarchia gigantea 
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Karaurus sharovi
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Longisquama insignis


Sharovipteryx mirabilis


Liopleurodon rossicus 


Below: Avalofractus reconstruction, Newfoundland
Peter Trusler 2008


Koolasuchus cleelandi, the last surviving labyrinthodont amphibian, Early 
Cretaceous by P. Trusler


Labyrinthodont, Russia


Upper left:  Reconstruction of the first animals on 
early from global locales, the world around 560 
million years ago - fossils below, with 
reconstruction above (Artist Peter Trusler, courtesy 
of Australia Post).


Ventogyrus, Vendian, White Sea, Russia


Upper right:  Charnia from the Vendian sediments of the White Sea of northern Russia (M. Leonov).


Below: Excavating on the White Sea Coast of 
northern Russia (M. Fedonkin).
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Technical
Information
Great Crises in the History of Life


SIZE


The exhibition fits into a 800-1000sq metre 


display area.


FURNITURE


Display plinths and acrylic barriers for each 


specimen will need to be provided by the host 


venue.


INFORMATION PANELS


Artwork for 54 Information panels is supplied 


in electronic form in English, additional 


languages by negotiation.


FLOOR LOADING


1000 kg per square metre.


BACKGROUND INFORMATION FOR 


DOCENTS AND TEACHERS


A manual of background information provided 


on disc for use by docents and teachers.


INSTALLATION


Onsite installation, and de-installation carried 


out by specialist staff from the PIN and MSC. 


Three additional qualified staff are required 


from the venue for the duration of the setup 


and dismantling of the exhibition (20 days 


total).


INSURANCE


Insurance for loss or damage to the exhibition 


is carried by the PIN (as part of the Upfront 


fee). Legal Liability insurance would be the 


responsibility of the Borrower while the 


exhibition is on display.


FREIGHT


The delicate specimens require that the 


exhibition travels by air. All travel costs to and 


from Moscow, including customs fees and 


charges, to be born by the Borrower.


Lighting is not provided by the exhibition and 


will need to be installed by the host venue.


Wings of Gigatitan sp. Titanoptera


Ankylosaurus sp.


Tarbosaurus bataar


Kukers shale oil with bryozoans colonies 


Trilobite Asaphus lepidurus on rock surface


Talarurus plicatospineus


Shamosuchus


Velociraptor mongoliensis


Protoceratops andrewsi 


Protoceratops andrewsi 


Saurolophus angustirostris 


Mongolemys elegans Above: Protoceratops andrewsi, Mongolia, Late Cretaceous


Above: Tarbosaurus bataar, Mongolia, Cretaceous


Arstanosaurus, Mongolia, Cretaceous Althirinus, Cretaceous


Mammuthus trogontherii, Russia, 
Pleistocene


Above: Theropod, Mongolia, Cretaceous


Crises, last 300,000 years


The Sevsk Collection is a unique sample of 
palaeontological exhibits consisting of six complete 
mammoth skeletons (Mammutus primigenius). 
Specimens from one month to 6-8 years old. Four 
skeletons of baby mammoths of various preservation 
types and two mounted skeletons of adults.


Mammuthus trogontherii


Panthera spelaea 


Sabre-toothed cat Homotherium crenatidens


Mammutus trogontherii 


Woolly Rhinoceros (Coelodonta antiquitatis)


Steller`s Sea Cow (Hydrodamalis gigas)


Primeval bison (Bison priscus)


Ancient Bull (Bos primigenius)


Binagadic Rhinoceros (Dicerorhinus binagadensis)


Elasmothere Rhinoceros (Elasmotherium sibiricum)


Giant Cave Bear (Ursus spelaeus)


Small Cave Bear (Ursus spelaeus rossicus)


Fossil Caballoid Horse (Equus caballus)


Kiakhtan Antelope (Spirocerus kiakhtensis)


Shoetensack's Bison (Bison schoetensacki) 


Knobloch Camel (Camelus knoblochi)


Ground Squirrel (Spermophilus superciliosus)
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from Moscow, including customs fees and 


charges, to be born by the Borrower.


Lighting is not provided by the exhibition and 


will need to be installed by the host venue.


Wings of Gigatitan sp. Titanoptera


Ankylosaurus sp.


Tarbosaurus bataar


Kukers shale oil with bryozoans colonies 


Trilobite Asaphus lepidurus on rock surface


Talarurus plicatospineus


Shamosuchus


Velociraptor mongoliensis


Protoceratops andrewsi 


Protoceratops andrewsi 


Saurolophus angustirostris 


Mongolemys elegans Above: Protoceratops andrewsi, Mongolia, Late Cretaceous


Above: Tarbosaurus bataar, Mongolia, Cretaceous


Arstanosaurus, Mongolia, Cretaceous Althirinus, Cretaceous


Mammuthus trogontherii, Russia, 
Pleistocene


Above: Theropod, Mongolia, Cretaceous


Crises, last 300,000 years


The Sevsk Collection is a unique sample of 
palaeontological exhibits consisting of six complete 
mammoth skeletons (Mammutus primigenius). 
Specimens from one month to 6-8 years old. Four 
skeletons of baby mammoths of various preservation 
types and two mounted skeletons of adults.


Mammuthus trogontherii


Panthera spelaea 


Sabre-toothed cat Homotherium crenatidens


Mammutus trogontherii 


Woolly Rhinoceros (Coelodonta antiquitatis)


Steller`s Sea Cow (Hydrodamalis gigas)


Primeval bison (Bison priscus)


Ancient Bull (Bos primigenius)


Binagadic Rhinoceros (Dicerorhinus binagadensis)


Elasmothere Rhinoceros (Elasmotherium sibiricum)


Giant Cave Bear (Ursus spelaeus)


Small Cave Bear (Ursus spelaeus rossicus)


Fossil Caballoid Horse (Equus caballus)


Kiakhtan Antelope (Spirocerus kiakhtensis)


Shoetensack's Bison (Bison schoetensacki) 


Knobloch Camel (Camelus knoblochi)


Ground Squirrel (Spermophilus superciliosus)







Top left & right: Adult Mammuthus trogontherii 


Middle left & right: Juvenile Mammuthus trogontherii 


Right: mummified Juvenile Mammuthus trogontherii, high quality cast


For further details contact
Professor Patricia Vickers Rich
Office of the Vice Chancellor


Chair in Palaeontology
School of Geosciences
Monash University
Building 28, Clayton Campus, Wellington Road, Clayton (Melbourne) Australia
Telephone: +61 3 9905 4889  Facsimile: +61 3 9905 4903
Email: pat.rich@monash.edu


www.monash.edu/science/about/schools/geosciences/precsite/
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奥芒多 珀蒂都 东帝汶 男孩与鳄鱼一同穿越时空去揭示东帝汶的漫长历史
作者：  霍赛•拉莫斯•霍塔 和 帕翠西亚•维克斯-瑞奇
图案艺术： 彼得•楚斯勒
版面设计：德拉加•格尔特
翻译：范俊航
康诺克菲力普，阿洛拉地质学院（科学系，莫纳什大学，澳大利亚国防部为此项目提供了相当的资助
ISBN: 978-0-9806917-2-6
Published by the Monash Science Centre, Monash University ABN 12 377 614 012.
Clayton, Victoria, Australia..   2009.    R.P. $5.95.


“地质学家研究东帝汶的岩石已有一百多年了，发现了许多关于这个岛屿是怎样形成的信息。也许男孩
和鳄鱼，我们神话中的两个伙伴，能帮助地质学家讲述东帝汶的科学史。我们来想象，他们继续他们奇
妙的走向过去的旅程，去探寻我们迷人岛屿的最初阶段。”


											           霍赛·拉莫斯·霍塔
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很久很
久以前，许
多陆地有些
时候相距很
近，分隔不
远。
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试想你能从东帝汶走到爪哇。也许你要游泳游上一小段 – 但不会太
远。而那个时候是没有船的。  
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那时我们远古的祖先刚开始学习用火以及烹饪他们的食物。
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我们远古的祖先很可能
害怕闪电，但是当他们学会
了用闪电引燃的火苗来烧熟
肉食的时候 – 哇，味道好
极了！ 
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我们的祖先（还有我们）害怕的另一件事情是地震，不过地震能透
露给我们地球如何运作的某些信息
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我们的祖先开始思考这些神秘的地震（以及地震后有时会出现的海
啸，并且问他们自己这些事件为什么会发生。他们流传下许多有关这些
现象的故事及神话
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这些神化故事中有一个讲述的是关于东帝汶从何而来。它讲的是从
前，一个男孩和一只鳄鱼一起经历的许多次探险。
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这个东帝汶的神话讲述了一个离奇的动物 - 一只年幼而好奇的鳄鱼。
它总是很饥饿，四处游荡寻找食物。
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这个神话讲述的是：这只鳄鱼是如何在它的幼年期被男孩营救。当
它刚从蛋里孵出后找不到大海时，男孩帮助了它。当他们长大后，一同
长途跋涉周游世界。
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但是有一段比过去几百年还长许多的历史。我们可以想象，男孩对
这些古老的年代很感兴趣。而能够揭示这些古老年代的人是那些现在研
究东帝汶的岩石的地质学家。 


我们还可以想象，男孩让鳄鱼告诉他地质学家有哪些关于东帝汶这
些古老年代的发现。我们设想，鳄鱼在它的旅行中曾与地质学家交谈。


今天！鳄鱼！
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鳄鱼对男孩说：


与其给你讲故事，还不如带你到过去的年代走一趟 - 那将是一次魔幻
般的旅行，回到所知的东帝汶最久远的时代 – 两亿五千万年之前!!!!! 那
可是数百数百数百数百年以前。


这样他们便上路了，不过当回到很久远的年代，男孩
四处已看不见岛屿 – 只见到一片大大的蓝色海洋时，他
感到迷惑了。 原来东帝汶完全在海水以下了。


今天！ 鳄鱼！
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让我们潜水吧” 鳄鱼说，它让男孩摒住呼吸。  


瞧啊” 鳄鱼说，“东帝汶在数百万年前还不是个岛屿
呢”。 


在海底长着”海百合”, 就像现在生长在的礁石上的棘
皮动物。 


哦，当我跟父亲去拉莱亚附近的电讯塔时，在它周围
的砂岩上见过这些动物的‘骨骼’－　而它们一定生活在
很久很久以前的年代，我们正通过魔幻旅行来到这个年
代。我去游泳的时候，见过它们的同类现在还生活在东帝
汶附近的海里。”


海百合


三叶虫
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两亿五千万
年前二叠纪地
质时代的生物
礁 


腕足类动物


苔藓动物
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男孩的眼珠都要迸出来了。有许多像蛤蜊一样的动物 - 但又不完全相
同 - 一边的壳比另一边大些。 它们被称为腕足类动物. 


还有许多美丽的扇形的苔藓动物 - 是由一大群细小生物的骨骼构成
的。这些细小的生物吃漂浮在它们身边更微小东西 （浮游生物）。
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男孩急切地用形体语言向鳄鱼询问：“那是什么!!!!??”


他手指的方向有许多动物在海底爬行。这些由许多部分构成的动物
有“两只”大眼睛 - 其实是两个圆圈里的许多细小的眼睛。 


那是三叶虫 - 它的“家族”在两亿年前就绝灭了。或许是外星巨
石（流星）碰撞造成的，或许是大量的火山喷发改变了气候。”鳄鱼
说，“三叶虫现在已经没有了 - 它们灭绝了。”


流星 火山 三叶虫
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过了会儿一只动物游了过去，它的壳看起来像男孩在他祖母的窗台
上见过的鹦鹉螺。今天鹦鹉螺生活在东帝汶附近的海里。不过这种动物
是鹦鹉螺的远亲, 叫做菊石。而鹦鹉螺和菊石都是章鱼，墨鱼和乌贼的亲
戚。


乌贼 菊石
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该歇会儿了，鳄鱼和男孩回到海面。 男孩看见水面上漂着一片美丽
的树叶 - 地质学家称之为舌羊齿. 它来自陆地上一种类似蕨类的植物。可
是哪儿是陆地呢？


鳄鱼说：“这是从东帝汶海的南边一块称为冈瓦纳的大陆上来的” - 
澳大利亚就是这块大陆的一部分，而后来会逐渐分离出来，向北方飘移
成为独立的大陆板块 - 东帝汶就是这个板块的一部分，尽管它那时还在
海面以下。


Glossopteris
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嘿，我们回到
海底吧，摒住呼吸! 
瞧那些非常非常小
的类似水晶的东西. 
那是众多海洋生物
的食物。它们的身
体与植物碎片一同
可以形成石油和天
然气，今天我们用
来做汽车的燃料或
者制成塑料。
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接下来男孩让鳄鱼带他去另一个年代。他想看陆地。他们一同向南
方朝着澳大利亚的方向行进。 那里刚刚开始从冈瓦纳超大陆分离开来。
那是从一亿八千万年到六千五百万年之前的时段，距现代近了一些，但
仍是很长时间以前。


两亿五千万年以前         一亿年以前                   一万年以前


大陆在过去发生了飘移         = 东帝汶
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他们旅行的过程中，鳄鱼不断潜入海里看看下面是什么。不再有三
叶虫，但是菊石仍然有。突然，一只巨大的看起来像海豚的爬行动物（
鱼龙）从旁边游过，一口咬住一只菊石 - 只见那只菊石射出一大股黑墨 
（就像今天的墨斗鱼受到惊吓时一样） - 爬行动物只好放了它！ 


鱼龙兽角龙
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最后他们到达了一亿年前的澳大利亚，终于见到了陆地。“恐
龙！” 男孩叫道。有一只友好的植食类小恐龙-丽昂琳龙和另一只在追
逐昆虫的提姆龙。两只恐龙都是由作为地质学家的父母以他们的学龄子
女的名字命名的。而在背景上有一只巨大的肉食性的兽角类恐龙。“我
们赶紧离开这个时代吧”男孩叫到，“我可不想被吃掉”。他们迅速地
继续他们的时间之旅，向着离今天更近的年代进发。


提姆龙 和 丽昂琳龙
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男孩和鳄鱼转过头来向西北方向的东帝汶游去。帝汶岛还在海水以
下，但已经是巨大的珊瑚礁了 – 而且海水很浅很温暖。当他们到达离今
天六百万年前的时段时，第一块陆地从海浪中探出了头。 


当巨大的澳洲大陆向北移动撞入亚洲板块时，东帝汶作为一个岛屿
诞生了，而且第一次有高高的山脉隆起。


礁珊瑚l
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男孩和鳄鱼感到有点累了 – 他们的穿越时间之旅已经过了很长时
间了。不过鳄鱼说“我还有一件有关你们岛屿的事情要告诉你。”“还
记得那些微小的像水晶一样的有壳动物（有孔虫）以及那些植物碎片
吗？”男孩记得。 


告诉你吧”鳄鱼说“那些生物已经死掉被埋起来了，掩埋它们的砂
子变成了岩石。它们经历了挤压及高温作用之后变成了石油及天然气。
我们今天从帝汶海底的岩石下将它们开采出来。


有孔虫


东帝汶南部的帝汶海上的
钻井平台。地质学家在海
底的岩石中寻找石油
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说完后，鳄鱼躺下来休息，闭上眼睛回
到它自己的神话中，变成了美丽的东帝汶
岛，故事也就讲完了。 


男孩对于了解了自己的历史感到由衷的
高兴，他决定长大以后成为一名地质学家，
从而能够“记录下”岩石以及化石中的动植
物给我们“讲”的故事。


帝利港东边的群山形状就像一只鳄鱼 – 神话
故事就是从那而来吗？


地质时代的比例尺，显示不同时
代的动物和植物
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我们的未来






