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creating seasons. It got cold, and cold-
blooded reptiles depend on atmospheric
warmih for thei 1fe's bat.

“The curtin drawn over the Age of Rep-
s seems to have been characterized by
a thin layer of irdium, a precious metal

o platnum. “Irdium is one of the
rare clements on carth—it docsn’ occur
except in_infiniesimal_amounts.” said
Langston. “So any time you ind i cxcep-
tonally Concentrated it waves a flag at
you. Youdberter look and sec why.” Luis
‘Alvarez, a Nobel laureate in physics o the
Universiy of California at Berkeley, and
his son Walter, a geologist at Berkeley,
have postulated with several other scen
tiss that the presence of iridium in the
Mesozaic-Cenozoic boundary i evidence
of a universal caustrophe, specifically,
the collsion of a giant aseroid with the
carth. The iridium layer, they sy, was
derived from the aseroid as it vaporized

i the carth’s stmosphere. On
impact, a cloud o dust arose that shut out
the sun for months, with dramatic effects
on the food chain. Dinosaurs, being the
big consumers at the top of the chain,
would have been the most affcted, “The
smaller animals would be capable of
hibernating doring this period of dark-
ness, if hat's what it was,”sad Langston,
although that doesn explain the exi
tion of the smaller dinosaurs and marine
repile and the survivalof the crocodils.

From his rescarch in the Big Bend,
‘where he has found dinosaur and mammal
fragments in unusual proximity 1o cach
other, Langston has begun (0 suspect that
Some dinosaurs slipped across the bound-
ary. “In Big Bend It is just possible that
some of the giant repies survived for a
e while longer than in the st of the
world I that i tre, i makes the aster-
0id theory of extinction-—now the most
fashionable proposal in_paleontology
far less_plausible. What is more, it
thrcatens the whole potion of the bound-

‘darn near any theory you want, and some-
body will take you seriously.

"The question at dinner was “name that
bone.” The bone under discussion ws the
Tibone of a medium-rase steak, which
Annie Walton now examined without sp-
pette. She studied the bone carefully,
thought it over, and declared at breakfast
the following morming that it was a lum-
b vericbra showin transvrse process.

cled scross the Caprock and
descended into the lower Perm-
an. 280 millon years in the past. Texas
had been hot and dry then. The equator
passed nearby, on a lne runming through
Tucson and St. Lovis. West Texas was
underwater, and if you were shopping for
coastal real estate you might find yourself
Seymour, the sca of Baylor County. It
s a small landmark on the VP's map
because of a creatur long thovght 10 be
the ancestor of repiles. The man who
named it wanied o one toforget where he
hod found it He called it Seymouria
baylorensi, und it became the subject of
a famous dispute between Alfred Romer,
one of the foremost figures in the history
of American paleontology, and DM.S
Watson, who occupied a position of equal
estcen in Briain, “Romer and Wason
argued for years bout whether Seymouria
was a repil or an amphibian,” Lngston
related as the van passed through the pros-
perous and well-groomed town. “They
inslly decided that on odd-numbered
days it would be a reptle, and on even-
pumbered days it was an amphibian. Now
theres o question that Seymouria was
an amphibian. but he may have been
adapied o  drier habilat and he probably
earmed His Tiving much ke a repile™
To a VP, the only feature that distin-
uishes all reptile from al amphibians is
a flp in the palsc known @ the trans-

o e

casies, think what a marvelous device this
s, It lmost makes you theological.”
“The van seemed to be suck in space snd
ime, s mile after identical mile recled
past The multlayered distinctions of past
and present grew flat and flater sil,uncl
all of history was pressed into » single
snoring passage across Texas, courty by
county, one differing from the next only
by the architcture of ts courthouse, The
van traveled the back roads of the Pem-
ian through Thrift and Burkburnet, pust
‘Wichita Falls and Archer City, and finally
10 the famous bone bed named Geraldine.
“The place were going to look at was &
swamp behind the Permian sea,” Lang-
ston said, as the students began 1o rouse
from their lasitode. “The criters prob-
ably lived in freshwater ponds. and
bayous. I was just teeming with all kinds
of repelan e and amphibians that loked
like mud puppics and salamanders but
were s large a5 good-sized pigs.”
Geraldine was discovered by Alfred
Romer, who spent 38 summers exploring
his region, known as the Texas redbeds.
He was prospecting for fossils when he
crested a hill and saw below him a solid
pavement of skulls. The animals proved
tobe large, Natheaded amphibians named
Eryops. Further exploration uncovered a
variety of fossil reptiles, including the
sail-backed Edaphosaurus, 3 plant cater,
and the common camivore, Dinetrodon.
Geraldine presented a pictre of i in the
finaldays before the begiaming of the Age
of Repies, when amphibians were giving
way o their enerprisng successors.
Soon one of Langstons_studens,
Martin Sander, would be going 1o the
Geraldine bone bed to reconstruct the en-
vitonment of that time. Sander was from
southern Germany. He was tall and sien-
der, gangly, with an enormous shock of
curly brown hair, a thin face, and eyes
enlarged by thick lenses. He was reading
Romer’s account of the Texas redbeds in
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were 10 find a dinosaur that did make it
Seross i would mean weve alifed the
premi. That wouicavs o ret 3p.
Tangston it hapoly

‘Anoiner xplanaion s th dinosaurs
sffering from termine by fever camsed
iy the sppcarsnce o floverng plans
iber thoris have he dinosaurs persh
ing from those dgesive aficton fr-
auenty vited upon the sictts who
Sudy hem. Th sonsipaton heory s
poses hat the. apid omct of oweing
plants at the end of the Mesozoic dis-
Plced the axaivefems ot e i plomt
e dependad vponfor digesion: Lag:
iomenjoysargug he conray hypote-
i which ke o sceount e projer
ton- o rotows, plans wih drsically
purgive powers (e castoroi plant 54
Sroton). According 10 ths heory. e
dinosaurs were eliminated through, weil,
he proces of lmimaion. “Thasone of
ihe Excin thngs shoot palcomolgy.”
Lingsion e s he hcledthe van o
2l paking To. “You can Sugaest

VEISE PIERYBOIT TATgE. T AA ey sept
arates eptiles from amphibians, however,
i the amniotic cgg. Amphibians have o
return (0 the wate, where they are highly
vulnerable to predators, o 1y thei cggs.
“Obviously, animals laying theircggs out-
side the waier would have a better chance
of survival,” Langston
‘amnioic egg was the brillant solution o
tha problem. “The egg requites a food
supply, which is the yolk, and it needs
protection from desiccation and collape,
which is supplid by the shell It has &
provide for waste produced by the em-
bryo, and that functon i served by  sac
calld the allanois. There has 1o be some
device for keeping the embryo moist, and
for that there is a sac flld with fluid
called the amnion. Now you've got the
embryo all housed up, but thre's no way
for him 10 breathe. S0 the shell hs (0 be
‘made porous, and there s an additional
gas-permeable membrane _called the
Chorion. Al of these featues have to be
present 1o make a successful cgg. So the
next Gme you look down a those over-

pendiiaghimdopsbuiinnpiiatuirmitudiind
summer temperanures approximate those
of Hell, Almost all the animals bite or
sting. Water is scarce and usually un-
pleasant,” Romer warned him. “But the
people of the region are among the fnest,
nd th fossl reptilesto be found there ar¢.
the worlds bes,

‘Atthe tum of the centuy Geraldine was
an infant metropolis with  postoffce and
several saloons, but today it s lile more
than o stark, snake-infested mesquite bar-
rens. O ard on for the next two years,
Geraldine would be home 1o Martn
Sunder. He surveyed the rough gray
ields, flled with cactus and Killed mes-
quite Quail flushed from thir cover with
a flury. But Sander didn sce them. He
was looking 280 million years into the
past.

“There's a channel ill,” b pointed out
to Langston. Langston looked at the
mound of weathered sandstone, which
had once been 4 strcambed flowing jnto
the Permian sea. The clay banks had long
since croded away, leaving the sandstone
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adapted to a drier habitat and he probably
earmed His Tiving much ke a repile™
To a VP, the only feature that distin-
uishes all reptile from al amphibians is
a flap in the palate known as the trans-
verse prerygoid flange. What really sep-
arates eptiles from amphibians, however,
i the amniotic cgg. Amphibians have o
return (0 the wate, where they are highly
vulnerable to predators, o 1y thei cggs.
“Obviously, animals laying theircggs out-
side the waier would have a better chance
of survival,” Langston poinied out. The
‘amnioic egg was the brillant solution o
tha problem. “The egg requites a food
supply, which is the yolk, and it needs
protection from desiccation and collape,
which is supplid by the shell It has &
provide for waste produced by the em-
bryo, and that functon i served by  sac
calld the allanois. There has 1o be some
device for keeping the embryo moist, and
for that there is a sac flld with fluid
called the amnion. Now you've got the
embryo all housed up, but thre's no way
for him 10 breathe. S0 the shell hs (0 be
‘made porous, and there s an additional
gas-permeable membrane _called the
Chorion. Al of these featues have to be
present 1o make a successful cgg. So the
next Gme you look down a those over-

southern Germany. He was tall and slea-
der, gangly, with an enormous shock of
curly brown hair, a thin face, and eyes
enlarged by thick lenses. He was read
Romer's account of the Texas redbeds in
the 1940 Harvard Alumi Bulltn. “The
summer temperanures approximate those
of Hell, Almost all the animals bite or
sting. Water is scarce and usually un-
pleasant,” Romer warned him. “But the
Peopleof the region are among the fincs
nd th fossl reptilesto be found there ar¢.
the worlds best”

‘Atthe tum of the centuy Geraldine was
an infant metropolis with  postoffce and
several saloons, but today it s lile more
than o stark, snake-infested mesquite bar-
rens. O ard on for the next two years,
Geraldine would be home 1o Martn
Sunder. He surveyed the rough gray
ields, flled with cactus and Killed mes-
quite Quail flushed from thir cover with
a flury. But Sander didn sce them. He
was looking 280 million years into the
past.

“There's a channel ill,” b pointed out
to Langston. Langston looked at the
mound of weathered sandstone, which
had once been 4 strcambed flowing jnto
the Permian sea. The clay banks had long
since croded away, leaving the sandstone
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there Tooking up at that dinosaur all day long.”
“The cncounter between child and dinosaur is one
of those seminal experiences tht affect all cildren
strongly and some few children irrevocably. It is,
after all, an invitation 0 a mystery: the fleshiess
bones, the absurdly small skulls with their vacant
eye sockets and huge, predaceous teeth. One can
imagine the damage they might inflct on our mod-
e world if they were suddenly to come (o life and
Spring offtheir display stands—gobbling up berserk
museumgoers, waving aside the pellets from the.
guard' pistol before disposing of him with an angry
swat, then crashing through the doorways into the.
miniatore world of humanity. 1 s humbling 1o
realize tht these massive repies had 1o perih be-

along with dinly remembered equations and the
ames of Afrcan countries no longer on the globe.

“Those few children who decide (0 pursue the
mysery become like deectives who pursue one case
throughout a ifetime. Aftr his encounter in Vienna,
young Langston became avid for informaion on di-
‘osaurs. When his family visited England his parents
hired a woman to accompany their tirclss redhead
through the Natural History Museun. Hours later
she retured o the hote i ears. She had lost Wann!
‘The museum was closed! Frantic calls ensued o
‘Scotland Yard, Wann was finaly found, unruffled,
Spellbound before the dinosaurs. He had not noiced
the absence of everyone clse. Even then he was more
imterested in bones than in people.
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fore mammals —and eventually man—could evolve.

Part of the appeal these ancient creatures have for
children is that they are both mythic and real

inosaurs are proof of the fantasies of i, of giants
and other worlds. It i not only their physicl size but
their extraordinary span of existence (170 million
years), thir queer forms, their fabulous antquity,
hat make them unreal o the adult imagination. This
may be why dinosaur e is almost exclusively a
province of childhood. Indeed, one may hear more
informed conversation about Sicgosaurs and Tricer-
atops ina first-grade classroom than in a athering of
‘aduls. What were dinosaurs like in lie? What kind
of world did hey live in? How and why did they dic?
These are questions most aduls have left behind,
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Texas,a Long, Long,
Long Long Time Ago
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tary, probably misanthropic. secker of
truth called at an early age, as Wann
Langston was, (0 arcane pursuis in re-
mote regions of the world. As a result
paleontology has gained th reputation of
being a refuge for diletiantes and gente-
men-adventurers. “Most palcontologists
tend t0 ke the oudoors, but they're not
environmentaliss in the modern sense of
the word,” says Langston. “They tend not
10 be good in math, which may be why
many ‘of them wet intopalontology
raher than one of the other sciences.
Many of them are aristc; they ke 10
model clay and draw, which is important
for_reconstructing skeletons. A large
number of future paleontologits probably
didlt_do well in school, because they.
Wwere intrested in an area that is seldom
discussed. If you went to 2 meeting o the
Socity of Vertebrate Palcontology and
talked 1o everyone there, maybe two
thinds of them would give you the same
scenario. One thing thats tru of all of
them s that they made up their minds
about what they were going 10 o in lie
early on—1 mean between the ags of five
and ten, 1 don' know of any other group.
that i formed that carly in ife.”

Langsion speaks n.a slow Southwestern
drawl, which harks back to his Oklahoma
childhood and to long hours of lecturing
10 ot takers. Now tha he s 62, the red
air of his youth has tumed silky white;
e combs i straight back and tops it with
a gray Stetson. His skin, however, is sl
a redhead’ skin, pink and casily bumed.
s the curse of his existence.

Like most VPs, Wann Langsion is a
romantic. In his case, & romantic may be
defined s someone who has never shaken
offthe fantasics of his childhood imagin-
tion. A the same time, he is deiandly old
school, which s (0 say he i courly in the
presence of women and scomful of mod-
ern familisiy. Although Langston s &
devoted teacher and enjoys being with
younger peopl, it is @ rare student who.
nows hifn well enoush to call him Wann.

nated the carth suddeny, and quite myste-
Fously, dissppeared.

The students leaned against the van,
yawning in the darkness.  Langston
Scemed to.be living in a different time
zone. His midmorning intensity was pul-
ting everyone on edge.

“Where's Martin?” he demanded.

‘The students shrugged. The consensus
was that he was till sacked out,

“Well he just can afford to miss this
rip. Docs aiyone know where he ives?™

“The German House."

“We'd beter go get him.”

A few moments lter, in front of the
German House, Herr Martin Sander
shecpishly entered the van, half aslcp
and butoning his shir.

Langsion drove north on U.S. 183
There was a cautious air among the stu.
dens, since this was the irst rip most of
them had made with Langston and they
wanted to make 3 good mpression. In
such a small and highly competitive field
as paleontology, the recommendation of
an imporant professor can make ll the
difference i an_ ambitious scholar’s
carcer. There is not much room for new-
‘comers. Langston estimates that there are
1250 members of the Society of Verte-
brate Paleontology in the world, 950 of
them in North America, *and of that
number not more than two hundred and
fifty earn thei living from doing what 1
do. We try to discourage students from
going into the fied, but it almost im-

posible.” On the bulletin board outside
Langstons offce ther is only one posi-
tion posted,  teaching job that Langston
knows informally to be alrady fille.

The sky began to brighen as they
reached Lampasas. North of town, Lang.
ston tumed to the others on the bus. “This
s  section known as the Lampasas Cut
Plain,” he said, indicating @ strangely
ridged landscape rather like a olling surf.
‘The cxposed limestone rocks dated from
a geological period known as the Creta-
ceous, which was the latir part of the
Mesozoic Era, when Texas was largely
underwate and dinosaurs tramped slong.
the shorcline or waded in the shallow
Cretaceous sea. Limestone of that period
is an cxtremely popular building sone,
much of it being stippled with the fossil-
ized impressions of marine life; you can
see it on public buildings all over the
state. Mostof the major cities in Texas are
built upon Cretaceous outcrops, ncluding
EL Paso, San Antonio, Austin, Waco, Fort
‘Worth, ‘nd Dalas

East of a line running paralll (© In-
terstate 35, the Cretaceous is buried under
more-recent soils. Indeed, if you drive
from San Antonio to Dalls, you skirt the
edge of the Texas coastline of 50 million
years ago (1o modem for Langsion's
ste). The plains of the Panhandle arc
also relativly recent, having been formed
in the wash of mouniain building in New
Mexico and Colorado. In the north cenral
portion of the state, in 3 region encom-
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Reptiles, when the dinosaurs that domi-

passing San Angelo, Abilene, Wichita  excavation. “The very fist time we were and the tooth structure,” said
Falls, and Lubbock, the Cretaceous ~here we found two skulls Tha never hap- Bones that reptiles chew with have been
limesione has eroded away (© cxpose @ pens. | had to sit down, My knees were ~adapied by mammals into part of 4 more
‘much older layer, known afectionscly to - weak. You ae digging something up, and _complex car. The ictidosaur has charac-
oilmen as the Permian Basin, which ex- you relize it was alive. No one had ever  feristics that make it awkward 10 define
tends 2 thousand.miles, mostly under- seen it before.” “If we consider the jaw joint, then they arc
ground, from the Pecos Valley (o Kansas.  “We just stumbled on this place and  mammals,” Chaterie explained. “If we
It occasionally crops up in the mountain started geting carnivore fauna,” Chatter- ook at tooth. replacement, they're. not
systems of far West Texas. Bl Capian jee adds. “Some of it was very compli-  mammals. In rue mammals we sce three
peak was  reef in the Permian ocean and _cated, almost a dinosaurlevel of organiza- _bones in the middlc car, but if we use that
s composed almost entirly of marine. tion." He believes that one reptle he as a crterin then all Trassic mammals
fossl. One of the oldest sections of the _discovered may have been an ancestor of _become repdles. A really srict definition
sate s the igncous uprise around Llano  Tyrannosaurus, which it strongly resem- would say they are very primitive mam.
and Burmet, which dates back 1.2 billon bied. He named the animal Postosuchus, mals or possibly ancestors of mammals.
years. The pink granit of the state captol afer the town of Post. He also found We really can tell unil somebody finds
was quarried there. From one end 10 the _ some lzardlike reptiles that he named ~good complcie materil.”
other, Texas i strewn with fossls, more  Malerisaurus langsionia p of his hat o Langston nodded, Palcontology is real-
than sce found in any other stte. s emincat cllcague. Tim to0 modest to Iy nothing more than gencalogy carried to
“The van stopped briclly at Lake Brown- say t,” Langston says nonetheless, “but _ catremes. It i all @ sarch for ancestors,
wood, where the students examined ma- _my narme s atached {0 half a dozen crit- for the order of things, and it involves
fine fossils from the Pennsylvanian ters now.” hard work under conditions most people
Period—nearly 300 million years ago-  While Chattejee lectursd on the dawn _associate with forced labor. The rewards
‘which are so numerous thee {la they are of the Age of Reptiles in Texas, Langston might seem negligible 0 outsiders —a fow
used a5 road gravel. From Lake Brown. _went exploring, In th feld he invriably ~broken bones, pieces missing, for the
wood the van moved forward in time by wears along-slceved Khaki shirt and pans  most part—but (0 th truc romanic they
100 millon years as it crossed the Perm- (a military uniform without rank) and a  are voices from the past, teling of the
an Basin and entered the ruddy cotlon sweat-sained Khaki cap to which he flow of life from the firt cel to man,
fieds southeast of Lubbock. There i the - safty-pins a white handkerchief —like the  curious man.
Trissic, the earliest period of the Age of havelocks of the Foreign Legion, it pro-  The students wandered about the site
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told the class when it was assembled at the
it of his excavtion, on he slope ofared
clay butte fercly eroded by rain and flash
floods. From the slope avas scrub pairie
strtched o the horizon, where  the
Caprock mesas lay like & row of fallen
dominocs. “The Permian was largely an
arid time, but here we have evidence of a
more tropical situation in the Triassic,
with coniferous forests and lots of
‘What's nteresting about this site is how it
illustrates two important aspects of the
Triasic: the movement of contnents and
the evolution of veriebraes.”

Chatterjee has a high, inguisitive voice:
and graying black hair, which e combs
habitualy with his finges. His asistant,
Sally Shelion, describes him as “a man
it phenomenal luck,” and he does have
an air of being amazed at his good for-
tune, often punctuating his commentary
with'a giecfl lile augh. *In India [ was
walking on exactly the same kind of
rocks,” he says with a gggle, “and now I
am fnding many ofthe same fosils her.”
That discovery has major implications
for the theory of continental drift, which
postlates that the Tndian_subcontinent
‘wandered around the globe like a waif
before it finally thrust itsel into Asia,
creating the Himalayas. Chatierec be-
lieves that India_bumped_against_the
castern coast of Afrca when Afrca was
atached to North America

‘Sally Shelton rcall the first day of the

Langston examined the scrubby waste-
land with satsfaction. Although the site
was certainly an important paleontolog-
ical discovery, it was dificul o envy
Chatteriee and his assisants, whohad
been excavating in that forlorn environ-
ment for nearly four years. Life in the
feld, as any VP wil admit, is more often
tedious than romantic. Most fieldwork is
done in the summer, and in Texas that
means temperatures “hotter than the hubs
of hell," as Langston says, nd ground too
hot 10 touch. One spends a considerable
amount of time constipated o the op-
posit. The principal occupational hazards
are traffic aceidents (because of the long
hours on the road) and skin cancer. Lang-
ston has learned that the sun s his enemy.
And yet, when he looked carefully at
the_excavarion, Langston couldn't sup-
press a grudging admiration for Chatter-
jee's good forunc. “Darn it, Sankar,
youve et morc bane lying on the ground
than Tve found in the fas two years.™
‘One of the animals Chaterjes had un-
covered was an ictidosaur, the only one
that has been found in North America.
Ictidosaurs were enigmaic. animals thit
may have been cither reptlian or man-
‘malian. To a palcontologist, whose only
evidence is fosslized bone, the difference
between these two orders of existence is
quite small and often confusing. “When
you move from reptiles to mammals you
Sce changesin the jawbone, the cabones,

tiles and the present era, which is domi-
nated by mammals, “The boundary that
e alking about i really st 8 il of
iumb,he sad,addressing the headlghts
ofoncoming trafc. 168 ke e e that
Toavis drew scross the Tloor of the
Alamo. We never ind dinosaurs suriv-
ing acros thatln. I fac,is been sald
that 0o land animal larer than ity
pounds lived (0 ross that boundary.
"“The question is whether the dinosaurs
were destroyed al at onc or sufferd 8
o term daclne. 1 take a middle road. 1
beilve they were on thir way ou, but
something pushed them ove the brink.”
Some scienists have proposed tha the
appearance of mammals, which e dino-
saurs probably perceived 2 noxious e
cag sucker,causd the extincion bt s
unikly that carly mammals could have
brought down the. mighty _ dinosaurs
hrough this srtegy sone. Pechaps the
lant repiles suferd from epidemie il
Dess. Prhaps they had become 00 pe-
ialized: they had survivd, aftr al, for
nearly 200 million years, aimost unchal-
enged except by members of thei own
spcics and sccustomed to  climte Gt
as generaly tropcaland subject o lle
Scasonal hange. Thus hey coul’ cope
‘ith the profound geological changes
weretking plce a the end of the Mieso-
20ic, when the Rocky Mountains were
ing forth andthe movement of the
contnens was. afecting. the. climate,





