
Asiatic dinosaur rush 

E D W I N  H .  COLBERT'  

Roy Andrews looks to Central Asia 

The end of the great dinosaur rush along the banks of 
the Red Deer River in Alberta marked the close of a 
long and memorable chapter in the history of the 
search for dinosaurs. It  was in effect a chapter covering 
four decades of exciting exploration in the western 
wilds of North America, beginning, as we have seen, 
with the intense rivalry between Marsh and Cope and 
their collectors in the Jurassic beds of Wyoming and 
Colorado, continuing with the turn-of-the-century 
diggings by the American Museum of Natural History 
at Como Bluff, continuing still with the massive quarry 
developed by Earl Douglass and his associates at what 
is now the Dinosaur National Monument, and culmi- 
nating with the singularly romantic work by Barnum 
Brown and his rivals, the Sternbergs, who floated 
through the Cretaceous badlands of Alberta like hardy 
rivermen of a former age, in search of dinosaurian 
treasures. T h e  discoveries made by the men who par- 
ticipated in the dinosaur hunts of western North 
America added new dimensions of unparalleled mag- 
nitude to our knowledge of the dinosaurs. They made 
North America in those days the centre of the world 
for dinosaur hunters - the region where dinosaurs 
were to be found in the greatest abundance and 
studied with the greatest facility. 

Then in the early twenties of this century, the 
Asiatic dinosaur rush began, shifting the attention of 
dinosaur hunters (at least for the time being) from the 
Western to the Eastern Hemisphere. And it  began by 
accident. For the initiation of this new phase of dino- 
saurian discovery and research was a side effect of 
other activities - something unexpected, something 

that came as a very pleasant surprise indeed, and 
something that led to later expeditions and studies, the 
ends of which are still in the future. 

This beginning had nothing to do with dinosaurs - 
the opening of the Asiatic dinosaur rush began as a 
search for the origin of man. Around the turn of the 
century Professor Henry Fairfield Osborn of the 
American Museum of Natural History had suggested 
that central Asia, at that time a vast terra incognitain the 
world of natural science, was the centre of origin for 
early man and for many of the various groups of 
mammals as well. This concept was elaborated a 
decade or so later by Dr. William Diller Matthew of 
the same institution in his classic work Climate and 
Evolution, in which he postulated that central Asia was 
the centre of origin for most of the mammals, basing 
his thesis upon his profound knowledge of the rela- 
tionships and distributions of mammals, fossil and 
recent, throughout the world. In brief, he saw central 
Asia as a sort of palaeontological Garden of Eden for 
the ruling backboned, landliving animals of today. 
Therefore, said he, to get at the beginning of our 
modern world, let us look toward central Asia. This 
idea fired the imagination of Roy Chapman Andrews, 

I This chapter is reproduced from Edwin Colbert's Men and 
dznosaurs(l968), chapter 8. We are extremely grateful to Dr 
Colbert for permission to include this chapter from his classic 
book, and for his help in obtaining the original photographs 
from the American Museum of Natural History. For the latter, 
we thank Dr Mike Novacek and the Archives of the American 
Museum of Natural History. The chapter has been modified 
only by the addition of references to the figures, and by an 
addendum to cover work since 1968. Russian and Mongolian 
names of places and people have been modified, where 
necessary, to the transliteration scheme employed here. 
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a member  of  the  scientific staff of the  museum in N e w  

York, and soon after the  First World War he  began to 

dream of an  expedition on a grand scale to  central 

,4sia, particularly to Mongolia, t o  that Asiatic grass- 

land and desert  known as the  Gobi.  

T h e  guideposts for such a venture were indeed 

vague. An A4merican geologist, Raphael Pumpelly, had 

traversed central Asia and the  Gob i  in 1865, as had the  

German  scholar Ferdinand Freiherr von Richthofen, 

in 1873. In later years there were some occasional 

incursions into the  Gobi  by other  naturalists, but all 

particularly in relation to the evolution of man. It was ncc- 

essary thac a group of highly trained specialists be takcn 
t o g t ~ t h ~ ~  into Central .Asia in order that the knowledge of 
each Inan might supplement thac of his colleapies. This 
was indeed the first expedition of such magnitude to 
employ these methods. The fossil history of Central Asia 
was completely unknown. 

Mongolia is isolated in the heart of a continent; and 
there is not a single rnile of railway in the country [this was 

written in 19291, which is nearly half as large as wcstcrn 
Europe. The climate is extremely severe; the temperature 
drops to -40'' to -50" and the plateau is swept hv bitter 

& ,  

these trips were of  a reconnaissance nature, and with winds froln the Arctic. Effective paleontological work can 
but one exception, there were n o  reports of fossils. be conducted only from the beginning of .ipril to October. 

T h e  exception was the  discovery in 1892 of a single In the Gobi desert, which occupies a large part of 

fossil rhinoceros tooth along the old caravan route Mongolia, food and watcr are scarce and the region is so 

from ~~l~~~ (now generally called zhangjiakou), on inhospitable that there are but new inhabitants. The physi- 

the chinese  border, to Ulaanbaatar, the capital of cal difficulties could only be overcome by some means of 
rapid transportation and that transportation the motor car Mongolia, by the  Russian geologist and explorer 
successfully supplied. The automobiles could run into the 

Vladimir A. Obruchev. Andrews therefore necessarily 
desert, as soon as the heavy snows had disappeared, at the 

envisaged an expedition into central Asia in search of  
rate of one hundred miles a day, penetrate to the farthest 

early man with no inore than the  tooth of  a long- reaches of h'longolia and rcturn whcn cold made work 
extinct rhinoceros - a rhinoceros o lder  by millions of ;nlpossi~le, Camels, which other e x p l o r e r s  had used. 
years than the most ancient of  men - to which he 

could point as evidence that there were any hssils in 

the Gobi.  

It was a gamble, seemingly with the odds heavily 

against him, but  not to be deterred, not even by the 

gloomy predictions of' geologists who could visualize 

central Asia only as a vast, unfossiliferous waste of 

sand. H e  had the  enthusiastic support  of Professor 

Osborn and other  knowledgeable authorities, and this 

was encouragement enough for him to make the 

gamble. From just such shots in the  dark have come 

many of the great discoveries in science. 

So Andrews went ahead with his plans and his 

organization. These  are some of his own remarks 

about the  problem, and about how he  proposed to deal 

with it: 

The main problem was to discover the geologic and pale- 
ontologic history of Central Asia; to find whether or not it 
had been the nursery of Inany of the dominant groups of 
animals, including the human race; and to reconstruct its 
past climate, vegetation and general physical conditions, 

average ten miles daily. Thus approximately ten years' 
work could be finished in one season (Andrews, 1929, 
1). 71 3). 

,4ndrews had the audacity to  think in big terms - at 

least in big terms for those unorganized days of  the 

departed twenties, before government had rallied to 

the support  of  science with a capital S, as it has on a 

large and at  times a lavish scale. -4s Andrews remarked, 

it was a venture to he undertaken by a group of spe- 

cialists, working together in the  Gobi.  But how was this 

group of men, the scientists and technicians, their  

helpers and the  helpers of  the helpers, to be  carried 

into a trackless and strange desert, even with automo- 

biles available, in such a way that they would be able to 

concentrate their efforts and attention o n  the job at 

hand, t he  job of searching for and collecting fossils, of 

gathering and recording geological data, of  collecting 

specimens of  living animals and plants, and of  making 

meteorological observations, without spending all 

their  t ime and energy at the mere  task of travelling 

and keeping alive? T h e  answer was to use not only 
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Figure 12.1. The automobile caravan of the Central Asiatic Expedition of The American Museum of Natural History entering 
the Gobi Desert of Mongolia. 

newfangled automobiles but also time-tested camels - 
in other words, to rely upon fast-moving cars for 
exploration and the transportation of personnel, com- 
bined with slow-moving camels for the hauling of 
supplies. It  was planned to send a large camel caravan 
across the Gobi along certain predetermined routes. 
These camels would carry food and supplies of all 
sorts, including numerous five-gallon cans of gasoline 
and oil. T h e  scientists and technicians and their assist- 
ants would travel in a fleet of sufficiently rugged cars 
(this was before the days of jeeps), traversing the 
desert in  zigzag paths, sometimes together, sometimes 
in separate small parties, looking and searching and 
collecting. At stated intervals the cars would meet the 
caravan at designated rendezvous points, there to 
transfer gasoline and oil and food from the backs of the 
camels to the cars, and fossils and other objects from 

the cars to the backs of the camels. T h e  camels that 
had acquired loads of specimens in place of expend- 
able supplies would return to a base, while the rest of 
the caravan would move on to the next rendezvous. 
And the cars would embark on new wandering courses 
across the rolling landscape. During one field season, 
for example, the expedition had a caravan of 125 
camels that carried 1,000 gallons of gasoline, 100 
gallons of oil, 3 tons of flour, 1 l/2 tons of rice, and other 
food in proportion. This caravan left gasoline and food 
at two depots, and waited for the wandering cars at a 
well 800 miles out in the desert. 

An interesting detail might be mentioned. T h e  cars 
travelled across the undulating hills much as would 
ships across the long swells of a broad sea; conse- 
quently they were guided through the Gobi, back and 
forth, by the well-tested methods of navigation that 
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Figure 12.1. The automobile caravan of the Central Asiatic Expedition of The American Museum of Natural History entering 
the Gobi Desert of Mongolia. 
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Figure 12.2. Frederick Morris, geologist of the Central Asiatic Expedition, at the plane 

table making a map. There is more to collecting dinosaurs than digging them out of the 

ground. 

have been used by ships' captains ever since the inven- leader, Walter Granger, chief palaeontologist and 
tion of the compass and the sextant. second in command, and Professor C.P. Berkey and 

It worked - beautifully. And the first year was so Frederick K. Morris (Figure 12.2), two outstanding 
successful that there followed four other expeditions. geologists, who unravelled many of the hitherto 
There would have been even more, but for internal unknown geological structures in this isolated land. Of 
political troubles that racked China during some of particular importance to the success of the expedition 
those years, and prevented the expedition from jour- was the representative for the Mongolian 
neying into Mongolia. Government, T. Badmayapov, without whose help the 

So it was that on a spring morning in 1922 the first party would have been unable to reach the inner 
large-scale expedition of the Central Asiatic recesses of Mongolia. There were in addition techni- , 

Expeditions of the American Museum of Natural cians and a group of Chinese and Mongol assistants - 
History made its way out of Kalgan on the border, and in all, some twenty-six persons. T h e  route for the , 
entered Mongolia, to search for the birthplace of man motorcars was from Peking to Kalgan, the gateway to 
in central Asia (Figure 12.1). The  personnel of this Mongolia, then northwest toward the capital of 
expedition included, in addition to Andrews, the Mongolia, Ulaanbaatar (sometimes Ulan Bator, or 
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U r p ,  the name then in f reql~cnt  use), and from thence tory, so th;lt by 1807 he was playing a leading role in 

south\vest into the desert (Figure 12.3).  the .\merican h~luseum escaiations k)r Jurassic dino- 

saurs along < ; o ~ n o  BluK I lur ing six seasons he partici- 

Walter Granger 

T h e  key person in the asscmhlage of  scientific talent - 

if the e x p e d i t i o ~  \\.ere to acco~nplish its avowed 

purpose of  finding the remains of ancient man - was 

Walter Granger,  the palaeontologist (Figure 12.4). I l e  

\vas a good man to  ha1.e along in ever! respect. t le  \\-as 

a superb field palaeontologist, an expert  with many 

years' experience in the search for fossil vertebrates, 

and a man with a n  unusually hne personality, a man 

who could \vork well ~ i t h  othcr people Ijecause Ile \\.as 

a man other  people universally liked. 

LYalter <;ranger \vas horn in L'ermont in 1872, and 

grew up  in that ivooclccl anci rocky state. :is a I)o\, he 

was intensely interesteel in the wildlife around him. 

Through various circumstances I I ~  appeared at  the  

:lmerican Vluseum of  Natural  Flistory in 1800, a long, 

gangling youth not quite eighteen years old, to hegin 

his lifelong association, and \\,hat nas  to prove n \.er), 

distinguished career, with that institution. His begin- 

nings at the  museum \\-ere incieed lowly- he  was a sort  

of Ilandy111an in the custodial ciepart~nent,  who lent a 

hand in the 'l'axidermy Department.  . i s  he  recalled, 

Inany years later: 

Tn the taxidermy shop rn!. task, 21side li-om keepir~g the 

place clean, \vas to skin and preserl-c the birds, ~nammals 
a n d  reptiles which died in the Central Park Loo a n d  else- 
where ancl I Ii:ive never since Lxcn sclueamish about oclors! 

. \ I 1  this time T had visions of fi~ture fielcl work. hly 
chance came in 1894 when 1 was sent west to collect 
mammals, and usecl the ti,ssil collectors' camps as 11 L,ase. 
Two years later, o n  the ad\.ice of Ilr. Chapman [Frank 
Chapman, the noted ornithologist1 I changed from the 
Dcpartme~it of ISirds anti  hIarnmals to that of Vertebrate 
Paleontology, principall!; Ixcause of the opportunities it 

offered for field nork in n hich I nas getting more ancl more 
interestecl. During these years I have been absent from the 

fielcl but crs few seasons (Granger cluoted by Simpson, 

'Alemorial', 1042, p. 160). 

patted in the  dinosaul- project in LVyoming, tle\.oting 

his energies to the cliggings at  the Kol~e Cabin Ch~arr!,, 

n.hich he helped to  locate. In 1 800 Ilr. LVortma11, lvho 

had heen in charge of the  dinosaur quarrying, left the 

.\merican Xluscum to go to  the  (:arnegie Xluseum i l l  

I'ittsburgl~, and l iom that time on,  (;r;lnger too!, 

charge o f  the nork.  

(;r;l~)ger's association with clinosaurs came to  a n  

c11d in 1002. From then until he eml);lrkcd npon the 

hrst of  the (:erltl-al .Asiatic I<xpeditio~is he \\.as primar- 

ily concerned \vith those ar~cicnt  mammals that 

1)ecame the  rulers of the land after the es t i~lc t ion of  

the  t l i nosa~~rs .  (;ranger's contri1,lltions in this held of 

s t l~d?,  \yere of  er,orn,ous irlll,ortance; in tact, it jvas his 

no rk ,  carrictl o n  in col la l )orut io~~ with Dr. L\'illiam 

ll i l ler Rlatthcn, that \,irtu;llly dehnecl the nature ot' 

ma~nmal ian life during thc  I'aleocene epoch, the  t ime 

of the  hrst great ebolutionar!. radiation of' ~ ~ r a m m a l s .  

I)uring about two decades, beginning in IOO.:, 

Granger  made a solid rcput;ltion as a collector and 

student 01' the  most p r i m i t i ~ e  r n ~ n l ~ l ~ a l s  - a reputation 

for n.hicll his name will he remembered as long as men 

study the  annals of palacontolog\,. 

Then  in 1021 a n d  1012 Granger  began a new 

scientific career - in Asia. O n  .-\pril 11, 1022, he, 

together wit11 the  othcr  rnernlxl-s of the  Central  

.\siatic lixpeclition (Figure l l..i), left Kalgan o n  the  

first great journc\, into the unknown lands of  

Mongolia. It was a group of men \vho woultl share 

many experiences and even Ilardships be t i~ rc  the cnci 

o f t h c  season. And long 1)eforc the  summer had run its 

course, every m a n  of this historic group would be  

glad that Walter Granger  was one  of  their part\,. .A big, 

jovial person wit11 a heart!. laugh, Granger  by his very 

presence, b!~ the force of  his I-err,arkat)le pcrsor,alit!: 

helped i ~ l i ~ ~ ~ c a s u r a l ~ l y  to ~rlake the  no rk  of  the expc- 

dition go smoothl!.. .And Granger,  h!, \ , ir tue of his 

expert  kno\\ledgc of fossils and of how to look for 

fossils, contri0utcd in a large degree to making the 

Young Granger  quickly proved his \vorth as a palac- results of that lirst !,ear in the (;ot)i most memorable 

ontologist not only in the held hut  also in the lahora- indeed. 
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Figure 12.3. A map showing the areas of Mongolia explored by the Central Asiatic 
Expeditions of The  American Museum of Natural History. Cretaceous dinosaurs were 
found at (4) the Osh Basin; (5) Shabarakh Us, or Bayan Zag; (9) Iren Dabasu; (12) Ongon 
T h e  capital city of Ulaanbaatar is designated on this map by its older name, Urga. 

First discoveries 

Before the first Central Asiatic Expedition had 
reached Ulaanbaatar, at a locality known as lren 
Dabasu, less than half the distance to the Mongolian 
capital, fossil bones were discovered. But they were 
not the bones of early man - they were the bones of 
ancient mammals, and at one place, the bones of 
Cretaceous dinosaurs that had inhabited the world 
perhaps a hundred million years before the first man 
made his appearance on the earth. Such are the for- 
tunes of Science; the search for one thing almost as 
often as not leads to the discovery of something else 
quite unexpected, quite unrelated to the goal that is 
being pursued, and frequently as important as that 
which was originally sought. Which does not imply 
that ancient dinosaurs are more important than 
ancient men, but they arenone the less important. 

Some hasty collecting was carried out, and then the 
cars went on their way to Ulaanbaatar. Not  much time 
could be spent at Iren Dabasu, for this was a summer 
for reconnaissance, for tentative probing, a summer 

during which much ground must be covered, a 
summer devoted to a general survey of the Mongolian 
scene (Figure 12.6). 

From Ulaanbaatar, which was reached in due time, 
the motorcade turned toward the southwest and drove 
into the desert (Figure 12.7). Far out in Mongolia, at 
the end of many weeks of exploration to the west, the 
expedition finally turned eastward to begin the long 
journey back to the headquarters in Beijing. T h e  party 
had driven to the east along an old trail for several 
days, when unexpectedly one afternoon the trail led 
the procession of cars to the edge of a large, eroded 
basin formed in red sandstones. Within this basin and 
around its edges were weathered natural monuments 
and sculptured cliffs, of which one large line of cliffs 
was particularly impressive, especially when the 
setting sun illuminated the red rocks so that they 
seemed to catch fire and glow against the darkening 
sky of evening (Figure 12.8). These became the 
'Flaming Cliffs' of Shabarakh Us, as the locality was 
designated by the expedition (it was subsequently 
quoted as Bayn Dzak, but is, more correctly, Bayan 
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The Flaming Cliffs 

Figure 12.4. Walter Granger, palaeontologist and second in 

command of the Central Asiatic Expedition, in a less than 

formal pose. He  is applying shellac and rice paper to a fossil 

bone. 

Zag), a locality destined to become famous in the 
annals of dinosaur collecting. At the foot of these cliffs 
the fossil hunters found bones that were then unfamil- 
iar to Granger and his associates, and fossilized egg- 
shells that at the time were supposed to be portions of 
the eggs of large birds (Figure 12.9). Again, as at Iren 
Dabasu, there was little time; the expedition was 
forced to push on - to get out of the Gobi before the 
bad weather of autumn settled upon the land. But as 
the cars drove over to the east and the south, the men 
were already making plans for the next year. 

The  next year arrived, as next years do, and again the 
expedition was in Mongolia. This time an adequate 
stop was made at Iren Dabasu, where bones and skele- 
tons of Cretaceous dinosaurs were collected. The  
hurried work of the previous year had shown that the 
fossils of central Asia, if not the remains of ancient 
man, were none the less of great importance, for there 
were not only the bones of dinosaurs but also the 
bones of many other animals that were to add new and 
important facets to our knowledge of the history of 
life. Consequently the expedition this year included 
several trained palaeontologists and collectors, men 
who were abundantly able to cope with any fossils that 
might be found, under any conditions in which they 
might be found. There was Walter Granger again, to 
continue the direction of the palaeontological explo- 
rations, and with him were two of the American 
Museum's most able palaeontological field men, Peter 
Kaisen and George Olsen. In addition there was 
another fossil collector, Albert Johnson, who had 
worked with Barnum Brown along the Red Deer River. 
With such men at hand the weeks spent at Iren Dabasu 
were almost certain to be productive. And they were. 
Several quarries were opened and developed, from 
which a considerable collection of bones and skeletons 
was removed. As Andrews said in his account of the 
expedition 'bones of both flesh-eating and herbivor- 
ous dinosaurs, of several species and many individu- 
als, were piled one upon the other in  a heterogeneous 
mass.' It was a profitable dig palaeontologically speak- 
ing, but there were other things still to be done before 
the summer had run its course. T h e  group was anxious 
to get back to Shabarakh Us (or Bayan Zag), to the 
Flaming Cliffs; i t  was an exciting spot, and it beckoned 
the men on to the west, into the heart of Mongolia. 

To  the west they journeyed, stopping for a rendez- 
vous on the way with the camel caravan. On the after- 
noon of July 8,1923, the expedition was again at the 
Flaming Cliffs (Figure 12.10), setting up  camp and 
looking forward with eager anticipation to the pleas- 
ant task of searching for fossils in this remote and 
starkly beautiful corner of central Asia. 
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Figure 12.5. Members of the Central Asiatic Expedition of The American Museum of Natural History, 1923. Middle row, from 

left to right: Walter Granger, Henry Fairfield Osborn, Roy Chapman Andrews (leader), Frederick K. Morris (geologist), Peter 
Kaisen, experienced dinosaur hunter who had spent many years with Barnum Brown in western North America. Back row, third 

from left, AlbertJohnson, who worked with Brown along the Red Deer River in Alberta; third from right, George Olsen, who had 

also collected dinosaurs on previous occasions in North America. 

It did not take long for the enthusiastic fossil 
hunters to locate the treasures for which they were 
searching. This year they could prospect and dig with 
some degree of understanding, because in the interval 
since their preliminary discoveries of the previous 
season some studies had been made of the few fossils 
that then had been collected, so there were now avail- 
able clues as to the nature of these fossils. In short, the 
bones at Shabarakh Us were those of a very primitive 
horned dinosaur - one of the first of the horned dino- 

saurs - and this ancestor of what was to be during late 
Cretaceous time a flourishing line of dinosaurian evo- 
lution had been christened Protoceratops andrewsi by 
Drs. W.K. Gregory and C.C. Mook of the American 
Museum (Figure 12.11). T h e  name was an apt one: 
protos - the first, and ceros plus ops - horn plus face. 
(This compound suffix is commonly applied to the 
horned dinosaurs.) T h e  trivial name andrewsi was of 

course in honour of Roy Andrews, the leader of the 
expedition. 
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Figure 12.6. The first page of Walter Granger's field book for 
1923, showing the names of the scientific and technical 
members of the Central Asiatic Expedition to Mongolia, and 
the localities explored with their Mongolian designations. 

T h e  work at the Flaming Cliffs was the first phase of 
a collecting programme that extended through two 

1 seasons; the expedition returned to this locality again 

in 1925. And in the course of these two summers of 
work an unparalleled collection of Protoceratops was 
accumulated - skulls and bones and complete, articu- 
lated skeletons. All in all more than a hundred speci- 
mens of Protoceratops were collected, a series of 
dinosaurs that in  numbers surpasses even the remark- 
able group of Iguanodon skeletons from Bernissart. 

There was more than mere quantity to make the 

skulls and skeletons of Protoceratops significant, even 
though the dinosaurs excavated at the Flaming Cliffs 
probably exceeded in numbers of individuals belong- 
ing to a single species any collection of dinosaurs that 
had ever been made before. For instance, in this collec- 
tion there were individuals in all stages of growth, 
from those newly hatched to fully adult animals. For 

Figure 12.7. Central Asiatic Expedition trucks ploughing 
through the sand, with assistance from all except the canine. 

the first time in the history of the study of dinosaurs it  
was possible to get an idea as to how some of these 
ancient reptiles grew up. Strange as it inay seem, there 
had been very few juvenile dinosaurs of any kind dis- 
covered before the collection was made at Shabarakh 

Us, and for that matter, very few have been discovered 
since. Most dinosaurs are known from the adults; it is 
therefore a rare privilege to be able to visualize growth 
in one species of dinosaur, as is so nicely illustrated by 
the display of a dozen Protoceratops skulls in  the 
American Museum of Natural History. 

It will be remembered that on the first brief visit to 

the Flaming Cliffs in 1922 some fragments of eggshell, 
supposedly of extinct birds, had been found. Soon 
after the beginning of the work at this place in 1923, 
George Olsen found a group of three eggs (Figure 
12.12). Were these birds' eggs, or might it be possible 
that they were the eggs of dinosaurs, specifically of 
Protoceratops? This question, which immediately came 
to the mind of Walter Granger, raised hopes and 

expectations, and plunged the whole group of fossil 
hunters into a fever of egg-hunting excitement. T h e  
basin was searched with avidity and in detail, and as 
the days went by fossil eggs came to light in  great 
numbers - as fragments, as complete eggs, as clusters 
of eggs, and even as nests of eggs. 

These obviously were not the eggs of birds. They 
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Figure 12.8. A page from the 1923 field book of Walter Granger, showing his map and diagram of the Shabarakh Us, or  Bayan 
Zag, locality, where skeletons and eggs of the primitive horned dinosaur Protoceratops were excavated. 

were quite elongated, shaped very much like the eggs 
of certain modern lizards, and their surfaces were 
roughly corrugated. Some of the clusters were espe- 
cially revealing, for these were composed of circles of 
eggs. In one instance there is an inner circle of five 
eggs, a circle surrounding it  with eleven eggs, and 
beyond that two peripheral eggs indicating an outer 
circle that originally may have contained as many as 
twenty eggs. Here the record is plainly preserved in 
the rock. Quite obviously a female dinosaur dug a 
large pit in the sand of an ancient Cretaceous plain, 
just as today her reptilian cousins, the gigantic marine 
turtles, dig pits in the sand on beaches of oceanic 
islands. And in this pit she deposited her eggs, perhaps 
turning around and around during the process, so that 
the eggs were laid in concentric circles. Then she care- 
fully covered the eggs with sand, trusting to the heat of 
the sun to hatch them, in the same way as do the 
marine turtles or many modern crocodiles and other 
reptiles. 

L. 

Fortunately for the fossil hunters at the Flaming 
Cliffs, and for the science of palaeontology, something 
happened so that the eggs never hatched. Perhaps 
there was a cool spell of weather, with the result that 
the sand never warmed up  enough beneath the 
glowing rays of the sun to bring to completion the 
development of the embryos. Whatever the cause of 
the failure, the eggs remained in the ground; subse- 
quently they cracked, and their cavities were filled 
with sand. Eventually they were fossilized, to preserve 
in a dramatic way the story of a dinosaur and her nest 
as it took place almost a hundred million years ago. 

Granger and his associates assumed that the numer- 
ous eggs at the Flaming Cliffs were those of 
Protoceratops, and it is a logical assumption. Here in the 
ground were untold numbers of a small ancestral 
horned dinosaur, the adults of which were about six or 
eight feet in length, and here were untold numbers of 
fossil eggs of the right size to have been laid by the 
dinosaur Protoceratops, eggs about eight inches in 
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Figure 12.9. Another page from the 1923 field book of Walter Granger, with notes 

concerning the occurrence of Protoceratops. 

length. Why should not the fossil locality at Shabarakh 
Us, or Bayan Zag, be a burial ground for this particular 
dinosaur and for the eggs it laid, a palaeontological 
cemetery preserving not only all stages of growth, as 
has been mentioned, but also the egg that preceded the 
growth? T h e  association of Protoceratopsskeletons with 
the eggs seems supremely reasonable, and has been 
accepted by most palaeontologists, although some dis- 
senters have denied that the eggs found at this locality 
belong to the dinosaur. 

It should be added that in addition to the large 
quantities of eggs attributed to Protoceratops occurring 
at the Flaming Cliffs, several other types of fossil eggs 
also were found, though in quite limited numbers. 
Some of these eggs are round; others are elongated but 
rather small. How are they to be identified? If the most 
numerous eggs, the large elongated, rough-shelled 
eggs, are those of Protoceratops, then it follows that the 
other eggs may be associated with some of the other 
reptiles that were found at Shabarakh Us. But how are 
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Figure 12.10. The  camel caravan of the Central Asiatic Expedition at the Flaming Cliffs of Bayan Zag, Mongolia. 

Figure 12.1 1. The  Cretaceous dinosaur Protoceratops. Restoration by Margaret Matthew Colbert 
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Figure 12.12. George Olsen (left) and Roy Chapman Andrews (right) excavating a nest of dinosaur eggs at Shabarakh Us, or  

Bayan Zag, Mongolia. 

any associations of eggs and bones to be made? It is a 
question as yet unanswered. 

Perhaps a few words might be said about the 
animals that lived with Protoceratops so many million 
years ago. There were other dinosaurs, among them a 
large armoured dinosaur that has been named 
Pinacosaurus. Then there were some small, lightly built 
meat eating dinosaurs, Saurornitboides (birdlike dino- 
saur), Velociraptor (fast-running robber), and Oviraptor 
(egg stealer), as well as a large carnivore. 

T h e  discovery of Oviraptorprovided a bit of unusual 
palaeontological drama for the fossil hunters. Its 
skeleton was exposed in the rock amid a cluster of 
Protoceratops eggs. Did this small and rather elegant 
little dinosaur perish in the act of plundering a 
Protoceratops nest? Perhaps - perhaps not. Perhaps the 
occurrence of this skeleton is entirely fortuitous. But 

the vision of Oviraptor as a nest robber makes a pleas- 

ant bit of imaginative fancy and adds a certain touch of 
spice to the dinosaurian discoveries at the Flaming 
Cliffs; hence the name. 

Some other reptiles were also found at the Flaming 

Cliffs: a crocodile and a pond turtle. This seems to 
indicate that the locality was a place of streams and 
perhaps small ponds, cutting through the sands across 
which Protoceratops wandered and congregated, to lay 

its eggs. 
Our immediate interest is in the dinosaurs from 

Shabarakh Us, but it should be mentioned that famous 
though this place may be for the dinosaurs and the 
dinosaur eggs found there, i t  is equally if not even 
more important, palaeontologically speaking, by 
virtue of some tiny skulls of mammals, first collected 
at the Flaming Cliffs by the men of the Central Asiatic 
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Expeditions. Here again a great step forward in our 
knowledge of the history of life was made through the 
working of chance. Andrews had organized his elab- 
orate venture in  central Asia to search for the begin- 
nings of ancient man, but instead his expedition had 
found dinosaurs. Andrews and Granger and their co- 
workers had returned to Shabarakh Us to collect dino- 
saurs - which they did on a grand scale. And to their 
surprise and delight they also found in these dinosaur 
beds the first placental mammals, small insect-eating 
animals related to modern shrews and hedgehogs. 
These ancient mammals are, in effect, representative 
of the ancestors of all of the dominant mammals that 

Figure 12.13. The Central Asiatic Expedition camp in the 
today rule the earth. There at the Flaming Cliffs, in  

00sh  Basin, Mongolia, where remains of dinosaurs were 
rocks perhaps as much as a hundred million years in 

fo,lnd 

age, were the beginnings not only of shrews and 
hedgehogs but also in a sense of bats and lions, of rhi- 
noceroses and cattle, of monkeys and apes and of our- important finds were made at the various dinosaur 
selves. A few minute skulls and jaws were the 'haul' localities, none could measure u p  to the discoveries 
from the Flaming Cliffs, a collection to be carried in a made at the Flaming Cliffs. 
cigar box. Yet these few fossils, seemingly so 
insignificant, represented one of the greatest accom- 

The interim years - and their results 
plishments of the expedition. Here was visible proof 
of the genesis of a new era in the long story of life 
history. Here were the ancestors of the animals that 
eventually, and at no great interval in terms of geolog- 
ical time, were to replace the dinosaurs as the lords of 
the continents. 

But let us get back to the dinosaurs. Certainly the 
discovery of dinosaur eggs at Shabarakh Us caught the 
fancy of the public, and important though the 
Cretaceous mammals might be, it  was the collection of 
Protoceratops bones and eggs that gained for the expedi- 
tion into Mongolia its widest acclaim. Dinosaur eggs 
became objects of lively interest in the news columns, 
and dinosaurs, already widely appreciated by people 
in many lands, became increasingly well established in 
the public mind. 

T h e  Central Asiatic Expedition collected dinosaurs 
at several other localities in Mongolia - such places as 
00sh  Nuur  (Figure 12.13), Ondai Sair, and Ongon, 
each of these localities located, as are Iren Dabasu and 
Shabarakh Us, in an isolated basin, separate and dis- 
connected from every other basin. But although 

Such was the course of the Asiatic dinosaur rush - in  
its first phase. It is the story of three probing trips into 
Mongolia in 1922, 1923, and 1925. True  enough, the 
Central Asiatic Expeditions ventured into the field 
again, in 1928 and in 1930, but after 1925 they never 
reached what was then called Outer Mongolia, where 
the dinosaurs are. Yet even though the men of the 
Central Asiatic Expedition were forced to limit their 
objectives"and their activities in the later years of their 
work, they had already accomplished great things. In 
those three short summers, especially in 1923 and 
1925, they had opened a new chapter in the buried 
record of the dinosaurs. They had established central 
Asia as a locale for the discovery of these extinct rep- 
tiles, comparable to western North America. They had 
made the first excavations in a palaeontologically 
unknown land, just as Marsh and Cope had done, a 
half-century earlier, in another palaeontologically 
unknown land. 

The  beginning of the Asiatic dinosaur rush was 
soon over; after 1925 there was a long lull in the search 
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for dinosaurs in hlongolia. It was a lull occasioned by 
the militant march of world history, a procession of 
armies and battles across the face of Asia that crowded 
out the peaceful pursuits of fossil hunters and their ilk. 
This does not mean that the dinosaurs of central Asia 

were completely forgotten. In the practice of palaeon- 
tology there is always a necessary time lag between 

discovery and collecting on the one hand, and study 
and description on the other. This is the interval 
during which the fossils are 'prepared' in the labora- 
tory, the long months during which they are chipped 
out of and freed from the encasing rock, and cleaned 
and hardened with various penetrating agents, to make 
of them significant objects suitahle for study and inter- 
pretation. It is a tedious p r o c e s s  and it takes time. 

Consequently the work on the dinosaurs from 
Mongolia continued for a number of years after the 
adventurous days of collecting had passed. After the 
fossils were prepared, there came the months and 
years of study and description, the end result being a 
series of technical publications by Granger and 

Matthew, Gregory, Mook, Gillnore, Brown, and 
Schlaikjer. This roster of names illustrates very nicely 

the change that had taken place since the days of 
Marsh and Cope; large projects were no longer the 
efforts of a single man and his suhordinates. Many men 
were involved in bringing to light the dinosaurs of 
Mongolia - in the field, in the preparation laboratory, 

and at the study table. And the work at the study table, 
the hours of careful investigation from which flowed 

the stream of publications that are the ultimate goal of 
all serious research, revealed the nature and the 
significance of the dinosaurs that had been collected 
in Mongolia. 

These scientific writings offered some clues as to 
the composition of dinosaurian life in central Asia 

during the Cretaceous period, when the gigantic rep- 
tilian rulers of the continents were at the climax of 

their evolutionary development. 'The clues to be read 
from the fossils indicated that in Cretaceous time this 
remote section of the world evidently had close con- 
nections with western North America, probably by 
way of a trans-Bering land bridge, so that dinosaurs 

and other land-living animals could wander back and 

forth from one region to the other. 'Shere would seem 
to have been connections with Europe, too, but the 
relationships with North .4merica evidently were par- 
ticularly strong. 

Yet the evidence, satisfying though it might be, was 
still far from complete; indeed, it was, except for the 
abundantly recorded Protoceratop.~; based largely on 

scattered skeletons and skulls. Andrews, Granger, and 
their companions quite ohviously had barely scratched 
the surface of the Mongolian dinosaur beds. 'This is not 
to be wondered at - they were the first palaeontologi- 
cal explorers in an interior subcontinent, a country 
half the extent of the continental United States. 

Russian explorations 

Naturally, the work of the Central Asiatic Expeditions 
attracted the attention of palaeontologists throughout 
the world. Consequently, when the turbulent days of 
the thirties and the cruel world conflict of the forties 
had run their successive courses eyes were again 
turned in the direction of Mongolia. But this time the 

view toward central Asia was not taken from America, 
but rather from a closer region. 

Mongolia had come within the Russian sphere of 
influence as early as the mid-twenties; indeed, this was 
one reason why Andrem was unable to lead his party 
beyond the limits of Inner Mongolia after 1925. It was 

natural, therefore, that Russian palaeontologists 
should turn toward the fossiliferous green pastures of 

central Asia soon after the guns ceased to roar in 1945. 

Mongolia was the place for them to explore, and there 
they went. So began the second phase of the Asiatic 
dinosaur rush. 

It began in 1946 and continued through 1947 and 
1949(Figure 12.14). It was, in effect, a modernized 
version of the Central Asiatic Expeditions of the 

twenties, with reliance placed upon heavy-duty trucks 
in place of camel caravans for the hauling of supplies, 
and upon jeep-like cars for scouting and exploration. 
It was a well-planned series of expeditions, based 
upon three years of preparations in Moscow, and 
crowned with success, the result of three summers of 
work in Mongolia. 
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tineraires : 

Figure 12.14. Map of Mongolia, showing the routes of the Russian expeditions of 1946, 1948, and 1949, and the fossil localities 
(in black) explored and excavated by those expeditions. Place names are given in French form. 

This, being a Soviet effort, was strictly official. T h e  
expeditions were carried out under the auspices of the 
Academy of Sciences of the USSR, the central, con- 
trolling organization that is responsible for scientific 
research and technological development in Russia. 
The  adviser for the expeditions was the late 
Academician Yu. A. Orlov, the dean of Russian palae- 
ontologists, a gentle and charming man and an author- 
ity on fossil reptiles and mammals. (It should be said 
here that although the Academy of Sciences is a vast 
organization, employing thousands of people, i t  is 
ruled from the top by a small cadre of Academicians, 
in all, less than two hundred individuals. T o  be elected 
an Academician is perhaps the greatest honour that 
can come to a Russian scientist, an honour comparable 
to election in the United States to the National 

Academy of Sciences, in Britain to the Royal Society. 
Thus the expeditions to Mongolia had the personal 
attention from one of the elite in the scientific com- 
munity of Russia.) T h e  leader of the expeditions 
during the several field seasons was Dr. I. Efremov 
(Figure 12.15), renowned not only for the study of 
extinct animals, particularly reptiles, but also a very 
popular writer of fiction, a man with a large following 
of readers, most of whom are perhaps only slightly if 
at all aware of his reputation as a scientist. Efremov, a 
stocky individual with a keen mind and a restless tem- 
perament, was well fitted for leadership of such a large 
undertaking, and he led it  with skill and vigour. Next 
in command to Efremov, also an outstanding authority 
on fossil reptiles, was A. Rozhdestvenskii (Figure 
12.15), who has written a lucid and fascinating account 
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Figure 12.15. Palaeontologists, all specialists in the study of fossil reptiles, on the Russian Expedition to Mongolia in 1948: I.A. 
Efremov, leader of the expedition, in the foreground; A.K. Rozhdestvenskii, assistant leader to the left; E.A. Maleev to the right. 
The desert is a rugged place; it can be very cold at times. 

of the Muscovite campaign in Mongolia. Of course, 
there were other participating palaeontologists, as 
well as a group of skilled technicians and assistants, 
together with the usual complement of truck drivers, 
mechanics, labourers, cooks, and other functionaries 
necessary to the success of the venture. 

T h e  second phase of the great Asiatic dinosaur rush 
began in 1946 with a preliminary reconnaissance 
journey through Mongolia during two summer 
months. T h e  men on this first trip through the Gobi 
located various fossiliferous sites and made some pre- 
liminary excavations. Then, with the experience of 
the summer behind them, they were able to plan for a 
long and elaborate expedition during the next year, an 
expedition that began with the departure of some of 
its members from Moscow during the dead of winter, 
followed by two months or more of preparation at 
Ulaanbaatar before the caravan drove out of that city 
on March 18th (Figure 12.16). And the expedition 
remained in the field until the last possible moment, 
until the arctic winds from the north and the threat of 
impassable snows drove the group back to 

Ulaanbaatar. This extended exploration into the Gobi 
was followed, two years later, by another long expedi- 
tion that not only retraced the tracks of the previous 
explorations but also probed far to the west, to the 
western-most limits of Mongolia. 

Of course, the Russians came into Mongolia from 
the north, entering Ulaanbaatar to find it  metamor- 
phosing into a modern city with shining new build- 
ings, public squares and parks, a sizable university, and 
many other amenities, quite in  contrast to the primi- 
tive Asiatic capital, hardly larger than a village, seen 
by Andrews and his companions in 1922. From 
Ulaanbaatar, Efremov and his caravan of five scout 
cars turned toward the south (Figure 12.1 7). 

At a locality known as Bayan Shiree, in the direction 
of but several hundred kilometres to  the northwest of, 
Iren Dabasu, where the Central Asiatic Expeditions 
had worked so successfully, the Soviet expedition dis- 
covered dinosaur bones, including an interesting 
skeleton of an armoured dinosaur. It  was a significant 
discovery, but even greater things were to come. 

T h e  expedition then turned to the west - to Bayan 
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Figure 12.16. Twenty-five years later. The Russians follow trails first blazed by the Central Asiatic Expeditions of The 
American Museum of Natural History. Gone are the camel caravans; modern, powerful trucks now do the heavy hauling. 

Figure 12.1 7. Even as late as 1946, the heavy Russian trucks were strange 
and terrifying objects to inhabitants of the far reaches of Mongolia - and to 
their camels and their dogs. 

Zag (our familiar old locality of Shabarakh Us), and 
there continued the work that had been carried on 
amid such scenes of excitement and anticipation by 
the Central Asiatic Expeditions, more than a score of 
years earlier. Naturally, the Soviet Expedition uncov- 
ered more Protoceratops and more eggs. Bayan Zag 
proved to be as rich a hunting ground in the forties as it 
had been in the twenties, an illustration of the fact that 

as the land erodes, more fossils come into view. 
Indeed, if the proper trained persons are not at hand to 
discover and excavate fossils, the ancient remains soon 
weather away into fragments and are lost. One may 
only speculate as to  the vast numbers of fossils that 
have disappeared as a result of erosion at a locality 
such as Bayan Zag during the millennia before any 

I 

men ever became palaeontologists; such thoughts may 
I 
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lead one along various stray philosophical paths. Our 
concern is dinosaurs, of which the Soviet palaeontolo- 
gists discovered new as well as familiar forms at Bayan 
Zag. Here was found an armoured dinosaur, 
Syrmosauws, that would appear to have been a con- 
necting link between the plated dinosaurs so typical of 
Upper Jurassic deposits and the abundant armored 
dinosaurs that characterize the Upper Cretaceous 
beds of western North America. This was a most 
important new discovery, adding a link between two 
large groups of dinosaurs - one more building block in 
the evolutionary structure of the ancient reptiles. 

The great Nemegt plain 

T h e  most important contributions of the Soviet expe- 
ditions perhaps were not so much in the work done at 
Bayan Shire and at Bayan Zag, as in the discovery and 
development of a series of fossil quarries in a great 
topographic basin some three hundred kilometres or 
more to the west of Bayan Zag, an area of Cretaceous 
rocks known as Nemegt. Much of the activity of these 
expeditions during three field seasons was centred in 
this fossiliferous region, and the efforts of the bone 
diggers were well repaid. It was an extraordinarily rich 
area, yielding many dinosaur skeletons, skulls, and 
bones. One of the main camps for the expeditions was 
at a spectacularly rich fossil locality, christened most 
appropriately 'The Dragon's Tomb' (Figure 12.18). 
For here were the bones of dragons - gigantic dragons 
that inhabited the earth in the distant past. There were 
other important dinosaurian graveyards scattered over 
a region more than a hundred kilometres in length 
within the Nemegt Basin. 

As a result of the digging here, at least ten complete 
skeletons of dinosaurs were recovered, not to mention 
numerous other fossils representative of these ancient 
reptiles. There was a gigantic carnivorous dinosaur, 
closely related to if not identical with the well-known 
giant predator from the Cretaceous beds of Montana, 
Tyrannosaurus. There was also found the gigantic 
duck-billed dinosaur Saurolophus, hitherto known from 
North America. These dinosaurs, as well as various 
other dinosaurian genera, including some of the small 

Figure 12.18. A partially exposed dinosaur skeleton at the 

'Tomb of the Dragons', Nemegt Basin, Mongolia, with a 
member of the Russian Expedition happily seated on the hard 

sandstone ledge that protected the skeleton from erosion. 

(Courtesy of the American Museum of Natural History, from 

A.K. Rozhdestvenskii and I.A. Efremov.) 

ostrich-like dinosaurs, indicate quite clearly the 
nature of the close connections that bound central 
Asia to western North America during Cretaceous 
times. As mentioned previously, the continental 
regions now separated by the Bering Straits were then 
one great tropical land, a broad lowland across which 
numerous dinosaurian giants and their lesser brethren 
wandered far and wide, from east to west, with great 
facility. 

Thus the digs in southwestern Mongolia by 
Efremov, Rozhdestvenskii, and their fellow workers 
revealed a new and a fabulous hunting ground for 
dinosaurian treasures. T h e  Nemegt Basin, in the heart 
of central Asia, now takes a position of first rank along 
with other classic dinosaur localities, especially those 
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also accumulations of sands and muds on the bottom 
of ponds and lakes dotted about the broad delta. This 

Figure 12.19. Mongolian yurts (felt tents, supported by a 

lattice-like framework), the characteristic habitations of the 
Gobi nomads, with a truck of the Russian Expedition in the 
background. 

with which it  is intimately related, such as the Red 
Deer River in Alberta and the Hell Creek area in  
northem Montana. Barnum Brown and the Sternbergs 
had revealed a chapter in Cretaceous history by 
floating down a northem river to dig in its bordering 
cliffs; Efremov and his party, like Andrews and the 
Central Asiatic Expeditions two decades earlier, 
added still another chapter to this history by driving in 
their scout cars and trucks through the outer reaches 
of Mongolia, to dig in the broad basins of that interior 
land (Figure 12.19). In the two continents prodigious 
quantities of new and significant dinosaur bones were 
discovered - partly by luck, partly by intuitive judg- 
ment, and very much by a vast amount of hard, back- 
breaking work. 

The  Soviet expeditions shipped back to Moscow 
some 120 tons of fossil bones, a considerable propor- 
tion of which was excavated from the Nemegt Basin. 
Here is one measure of their success. And why should 
there have been such great numbers of dinosaur 
bones and skeletons deposited in the Nemegt Basin? 
T h e  answer to this question was given by Efremov 
and one of his associates, Novozhilov, as a result of 
their study of the geology of Nemegt (Figure 12.20). 
Here, they maintain, are sediments laid down in the 
delta of an enormous ancient river, sediments that 
represent not only deposition by the river itself but 

delta, perhaps forty kilometres in width, and 
undoubtedly covered with lush vegetation, was the 
habitat of many dinosaurs - herbivorous dinosaurs 
that fed upon the abundant plant life at hand, and car- 
nivorous dinosaurs that preyed upon the inoffensive 
plant-eaters. It was an ideal environment for the 
support of a large dinosaurian population; and where 
such a population existed there were bound to be 
deaths and burials. Some of these animals were pre- 
served in the ever-accumulating flow of sands and 
muds, transported across the delta through numerous 
river channels or caught in the silt traps of small lakes 
and ponds. And so a record of the dinosaurian life 
of Mongolia was preserved, in the unlighted depths of 
sands and muds turned to rock; and so, as a result of 
long years of erosion, and of the efforts of some men 
in whom the bump of curiosity is strongly developed, 
this record was brought from its dark depths back to 
the light. 

One interesting aspect of the Russian explorations 
in the Gobi, especially in the Nemegt Basin, is the 
manner in  which the discovery of late Cretaceous 
dinosaurs, especially the giant duck-billed dinosaur 
Saurolophus, fulfilled in part a prophecy made by 
Professor Osborn in 1930. 

There are still great unknown or unfossiliferous gaps to be 
filled in the prehistory of the ancient life of the Gobi 
Desert. Our explorations have as yet not revealed the 
closing periods of the Lower Cretaceous nor the closing 
period of the Upper Cretaceous in which large ceratop- 
sians, like Triceratops, as well as large iguanodonts, like 
Trachodon, will doubtless be found (Osborn, 1930, p. 542). 

Thus some of the gaps in the fossil record of 
Mongolia were filled, and the vision of central Asia as 
a great hunting ground in which would be found the 
fossilized remains of the last of the dinosaurs, as set 
forth by Osborn and Granger so many years ago, 
became a reality. It was the Nemegt Basin within 
which Upper Cretaceous dinosaurs came to light in 
remarkable numbers, and it  was to the Nemegt Basin 
that the Russians returned, again and once again. 
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Figure 12.20. When the desert sun gets hot, the palaeontologists retreat to the 

comparatively cool shade beneath a truck, to study their maps and make plans: I.A. Efremov 
on the left, A.K. Rozhdestvenskii on the right, N.I. Novozhilov, chief of the prospecting 

group of the expedition, in the centre. 

1 Mongols and Poles 

And it  was the Nemegt Basin that attracted other 
palaeontologists to its fossiliferous slopes, a decade 
and a half after the Soviet expeditions had completed 
their explotat io~~s.  In 1964 what may be called the 
third phase of the Asiatic dinosaur rush began - this 
time with Mongols and Poles as the dinosaur hunters. 
When Roy Andrews led the pioneering American 
Museum expeditions into central Asia in the twenties, 
the Mongols were by and large nomadic shepherds, 
with their attention centred upon mutton and wool 
and camels and horses. Dinosaur skeletons were to 
them esoteric and perhaps incomprehensible objects. 
When Efremov led the elaborate Soviet expeditions 
into central Asia in the forties, Mongolia was in the 
throes of an industrial and cultural revolution. 
Ulaanbaatar was becoming a modern city, and many 
Mongols were turning away from the primitive life of 
their forebears, to participate in a twentieth-century 
world of sophisticated art, technology, and science. 

T h e  university in Ulaanbaatar was developing rapidly, 
and Mongolian scientists were making plans for the 
exploitation of their own scientific resources. 
Needless to say, one of the outstanding scientific 
resources of this nation is to be found in marvellous 
fossil beds of western Mongolia, with rich deposits of 
dinosaur skeletons. For the proper development of 
their plans, some outside help would be u s e h l  to the 
Mongolian palaeontologists. 

So an agreement was made with Polish palaeontolo- 
gists for joint work in Mongolia, and in 1964 the first 
Mongolian-Polish expedition entered the field. T h e  
Mongols and Poles concentrated a considerable 
amount of their efforts in the Nemegt Basin, where 
they, like their Russian predecessors, collected late 
Cretaceous dinosaurs, including a tyrannosaur skele- 
ton. They also gave a great deal of attention to the 
famous Bayan Zag locality, the region of the Flaming 
Cliffs, which so long ago had been christened 
Shabarakh Us by the American Museum expedition, 
and there they collected Protoceratops skeletons and 
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eggs as might he expected, a conlplete skeleton of the 
armoured dinosaur Pinncosnuvus, and various other 
fossil reptiles. Of particular importance was their dis- 
covery at this locality of numerous Cretaceous 
mammals similar to the early mammals found here 

years before by Walter Granger and his associates, 
those little warm-blooded anirnals living with the 
dinosaurs, the ancestors of the many, varied inamrnals 

that became the rulers of  the earth after the dinosaurs 
had become extinct. In addition to work at these two 
famous localities, the Mongolian-Polish expedition 
excavated excellent dinosaur skeletons and other 
remains at several other sites in Mongolia, adding to 
their collections still more tyrannosaur skeletons, as 

well as skeletons of armoured and duck-billed dino- 
saurs. The  results of their work were spectacular, not 

so much because of completely new and unexpected 
discoveries, as for the fine fossils of known and 
expected dinosaurs and other extinct animals. It is 
always a good thing to get abundant and complete 
fossils for study and display; the worth of such collec- 
tions should never be underestimated. 

'This latest phase of the extended Asiatic dinosaur 
hunt is but one part of a search for dinosaurs that 

began in Mongolia almost a half-century ago. It shows 
us that in our modern world, so reduced in size by the 
development of twentieth-century technology and 
especially by the speed of jet coinmunications, there 
are even now firaway places where the romance of 

hunting for dinosaurs in an empty land still awaits the 
fossil hunter. It carries on the search for dinosaurs that 

was begun initially by accident and then very much by 
design by Roy Andrews, Walter Granger, and their 
associates in 1922. It continues the tradition of great 
dinosaur expeditions and excavations, begun almost a 
century ago by Marsh and Cope in the wild and then 

uninhabited western territories of North America. 

Polish and American expeditions, 1 960-20002 

Joint Russian-Mongolian expeditions continued from 
tbe 1940s to the present day (see Chapter 13). At the 

same time, other countries, notahly Poland and the 

United States, have mounted major palaeontological 
expeditions to Mongolia. 'The Polish work has been 
reviewed by Kielan-Jaworoarska (1969a, h, 1975) and 
1,avas (1993, chapter 5). 

Polish involvement in Mongolia began in 19j5, 
when Zofia Kielan (later Kielan-Jaworowska), a young 
palaeontologist from the Institute of Palaeozoology in 

Warsaw, Poland, visited Moscow. There she saw many 
of the remarkable fossil reptiles and man~mals col- 
lected by the Kussian expeditions from Mongolia, and 
she met the key palaeontologist from those expedi- 
tions, A.K. Rozhdestvenskii. At the timc, Kielan was 
working on trilobites and Palaeozoic wornls, but she 

made a complete switch in the 1960s to Mesozoic 
mammals, a field in which she has become a leading 
international expert (see Chapter 29). 

In 1961, inemhers of the Academies of Sciences of 
the COMECON countries met in Warsaw, and Polish 
representatives proposed to the chairman of the 
Mongolian Academy of Sciences, Professor 
Shyrendyb, that joint palaeontological expeditions 

should be organized. An agreement was signed in  Ulan 
Baatar in 1962, and the first exploratory expedition set 

out in 1963, led by Julian Kulczycki on the Polish side, 
and Naydin Dovchin for the Mongolians. Larger expe- 
ditions ran in 1964 and 1965, and focussed mainly on 
Mesozoic localities, but also worked some Cenozoic 
sites. 

Polish palaeontologists who worked in Mongolia 

included Zofia Kielan-Jaworowska (1964, 1965), the 
expedition leader, Kazimierz Kowalski (l964), Andrzej 
Sulimski (1964), Magdalena Borsuk-Biatynicka 
(1964), Teresa Maryariska (1964, 1965), Halszka 
Osmcilska (1965)) Aleksander Nowinski (1965), J6zef 
Kazmierczak (1965), Jerzy Malecki (1065), and 
Henryk Kubiak (1965), and the geologists Kyszard 
Gradziliski and Jerzy Lefeld worked i n  Mongolia in 

1964 and 1965, Mongolian palaeontologists included 
Demberlyin Dashzeveg (1964, 196-5), Naydin Dovchin 
(1964, 1965), and Rinchen Barsbold (196.5). These sci- 
entists were assisted by field technicians and drivers, 

This  final seccion is added co Edwin Colherc's narracive ro bring 
rhe scory up  co dace. T h e  creacmenc is brief, and reference is which brought the total numbers to 16 in 1064 and 23 
made co ocher recenc accouncs. kI J.B i n  1965. 



Asiatic dinosaur rush 

Publications by the Polish scientists brought 

Mongolian dinosaurs to the notice of the world again. 

Major discoveries of the 1964 and 1965 expeditions 
included six incomplete skeletons of Tarbosaurus, two 

new sauropods, Opistbocoelicaudia hased on a headless 

skeleton) and l~remegtosaurus (hased on a skull), three 

skeletons of the new ornithomimosaur Gallimimus, the 

vast arms and hands of the new theropod Deinocbcirus. 

Further highly important finds included some heauti- 

fully preserved therian mammals, Za1amBdaleste.r and 

Kennalestes from the Djadokhta Formation of Bayan 

Zag. 
Smaller Polish-Mongolian expeditions to Bayan 

Zag took place in 1967, 1968, and 1969, and then two 

f i r ther  major expeditions were organized in 1970 and 

1971, again focussing on the Bayan Zag and Nemegt 

Basin localities. Polish expedition members included 

Zofia Kielan-Jaworowska (1970, 1971), Teresa 

Maryariska (1970,1971), Aleksander Nowinski (1970), 
Halszka Osmblska (1970), Hubert Szaniawski (1 970), 

Adam Urbanek (1 970), '4ndrzej Balinski (1 971), 

Cyprian Kulicki (1971), and Andrzej Sulimski (1971). 

Mongolian scientists included Rinchen Karsbold 

(1970), Demberlyin Dashzeveg (1970), and Altangerel 

Perle (1970, 1971). T h e  most important finds included 

four new pachycephalosaurs, Tylocepbale, Prenocepbale, 

Homalocepbale, and Coyocepbnle, a new anky losaur, 

Saicbania, and the famous 'fighting dinosaurs', 
Elociraptor and Protoremtops, apparently locked in 

mortal combat, collected in 1971. 

With these expeditions, Polish involvement in 

expeditions to Mongolia ended. The  materials col- 

lected during the 1960s and 1970s continued to 

provide materials for extensive descriptions of dino- 

saurs and mammals hv Polish and Monnolian scien- 

(AMNH), and these have run since 1990 (Novacek et 

nl., 1994; Novacek, 1996; Webster, 1996), which con- 

centrated first on previously known sites in southern 
Mongolia. Sites visited include Hoovor, Tatal Gol, 

Hermiin Tsav, Khulsan, Togrogiin Shiree, Bayan Zag 

(Flaming Cliffs), and Khar Hotol. 

A key discovery on the 1993 AMNH expedition was 

the new locality Ukhaa Tolgod ('brown hills'), in the 

Nemegt Basin, where huge numbers of fossils were 

found in sediments that combine evidence for equiv- 

alence of age with the Djadokhta Formation (type 

locality: Bayan Zag) and the Barungoyot Formation. 
'I'he fossils from Ukhaa Toigod include over 400 spec- 

imens (Dashzeveg et al., 1995) of dinosaurs (ankylo- 

saur, Bagaceratops, carnosaur, troodontid, oviraptorids, 

C/elociraptor), lizards (five species), a turtle (? Basilemys), 

birds (Mononykus), and mammals (14-1 5 species). T h e  

putative flightless bird Mononykus (Norell et al., 1993; 

Perle et al., 1993) and the discovery of the so-called 
'egg thief' Ovzraptor apparently incubating a nest of 

eggs, rather than stealing them (Norell et al., 1994, 

1995), have attracted a great deal of attention. 
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