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CHAPTER ONE - Spaceguard

Sooner or later, it was bound to happen. On 30 June 1908,
Moscow escaped destruction by three hours and four
thousand kilonetres - a margin invisibly small by the
standards of the universe. Again, on 12 February 1947,
yet another Russian city had a still narrower escape,
when the second great meteorite of the twentieth century
detonated | ess than four hundred kil onetres from VI adi -
vostok, with an explosion rivalling that of the newy
i nvented urani um bonb.

In those days, there was nothing that nmen could do to
protect thensel ves against the | ast random shots in the
cosm ¢ bonbardnent that had once scarred the face of
the Moon. The nmeteorites of 1908 and 1947 had struck
uni nhabited wi | derness; but by the end of the twenty-
first century, there was no region left on Earth that could
be safely used for celestial target practice. The human
race had spread frompole to pole. And so, inevitably.

At 09.46 GVIT on the norning of 11 Septenber, in the
exceptionally beautiful sumrer of the year 2077, nost of
the i nhabitants of Europe saw a dazzling fireball appear
in the eastern sky. Wthin seconds it was brighter than
the sun, and as it noved across the heavens - at first in
utter silence - it left behind it a churning colum of dust
and snoke.

Sonewher e above Austria it began to disintegrate, pro-
ducing a series of concussions so violent that nore than a
mllion people had their hearing permanently damaged.
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They were the | ucky ones.

Moving at fifty kilometres a second, a thousand tons of
rock and netal inpacted on the plains of northern Italy,
destroying in a few flam ng nonents the | abour of cen-
turies. The cities of Padua and Verona were w ped from
the face of the earth; and the last glories of Venice sank
for ever beneath the sea as the waters of the Adriatic cane -
thundering | andwards after the hammer-bl ow from space

Si x hundred thousand people died, and the total dam
age was nore than a trillion dollars. But the loss to art, to
history, to science - to the whol e human race, for the rest
of time - was beyond all conputation. It was as if a great
war had been fought and lost in a single norning; and
few could draw much pleasure fromthe fact that, as the
dust of destruction slowy settled, for nonths the whole
worl d witnessed the nost splendid dawns and sunsets
si nce Krakatoa. -

After the initial shock, mankind reacted with a de-
termination and a unity that no earlier age could have
shown. Such a disaster, it was realized, might not occur
again for a thousand years - but it mght occur tonor-
row. And the next tine, the consequences could be even
wWor se.

Very well; there would be no next tinme.

A hundred years earlier a nuch poorer world, with far
feebl er resources, had squandered its wealth attenpting to
destroy weapons | aunched, suicidally, by mankind
against itself. The effort had never been successful, but
the skills acquired then had not been forgotten. Now
they could be used for a far nobler purpose, and on an
infinitely vaster stage. No neteorite |arge enough to
cause catastrophe woul d ever again be allowed to breach
the defences of Earth.

So began Project SPACEGUARD. Fifty years later - and
in away that none of its designers could ever have an-
ticipated - it justified its existence.

CHAPTER TWO - | ntruder

By the year 2130, the Mars-based radars were di scovering
new asteroids at the rate of a dozen a day. The SPACE-
GUARD conputers autonatically calculated their orbits,
and stored away the information in their enornous nmem
ories, so that every few nonths any interested astrononer
coul d have a |l ook at the accunul ated statistics. These
were now quite inpressive

It had taken nore than a hundred and twenty years to
collect the first thousand asteroids, since the discovery of
Ceres, largest of these tiny worlds, on the very first day of
the nineteenth century. Hundreds had been found and
| ost and found again; they existed in such swarns that
one exasperated astrononmer had christened them'vermn
of the skies'. He would have been appalled to know that
SPACEGUARD was now keeping track of half a mllion
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Only the five giants - Ceres, Pallas, Juno, Eunonia and
Vesta - were nore than two hundred kilonetres in dia-
meter; the vast majority were nerely oversized boul ders
that would fit into a small park. Al nost all noved in
orbits that lay beyond Mars; only the few that came far
enough sunwards to be a possible danger to Earth were
the concern of SPACEGUARD. And not one in a thousand of
these, during the entire future history of the solar system
woul d pass within a million kilonetres of Earth.

The object first catal ogued as 31/439, according to the
year and the order of its discovery, was detected while
still outside the orbit of Jupiter. There was nothi ng un-
usual about its location; many asteroids went beyond
Saturn before turning once nore towards their distant
master, the sun. And Thule Il, nmost far-ranging of all,
travelled so close to Uranus that it might well have been
a | ost moon of that planet.

But a first radar contact at such a distance was un-
precedented; clearly, 31/439 nust be of exceptional size.
Fromthe strength of the echo, the conputers deduced a
di aneter of at least forty kilonmetres; such a giant had not
- been discovered for a hundred years. That it had been
overl ooked for so |long seened incredible.

Then the orbit was cal cul ated, and the nystery was
resolved - to be replaced by a greater one. 31/439 was not
travelling on a nornal asteroidal path, along an ellipse
which it retraced with cl ockwork precision every few
years. It was a |onely wanderer between the stars, making
its first and last visit to the solar system- for it was nov-
ing so swiftly that the gravitational field of the sun could
never capture it. It would flash inwards past the orbits of
Jupiter, Mars, Earth, Venus and Mercury, gaining speed -
as it did so, until it rounded the sun and headed out once
again into the unknown.

It was at this point that the computers started flashing
their "H there! W have sonething interesting sign
and for the first time 31/439 cane to the attention of
human bei ngs. There was a brief flurry of excitement at
SPACEGUARD Headquarters, and the interstellar vagabond
was quickly dignified by a nane instead of a nere num
ber. Long ago, the astronomers had exhausted G eek and
Roman myt hol ogy; now t hey were working through
the H ndu pantheon. And so 31/439 was chri st ened
Ranma.

For a few days, the news nedia nade a fuss of the
visitor, but they were badly handi capped by the sparsity
of information. Only two facts were known about Rama
- its unusual orbit, and its approximate size. Even this
was nerely an educated guess, based upon the strength of
the radar echo. Through the tel escope, Rama still ap-
peared as a faint, fifteenth nmagnitude star - nuch too
small to show a visible disc But as it plunged in towards
the heart of the solar system it would grow brighter and
| arger, nonth by nonth; before it vanished for ever, the
orbiting observatories would be able to gather nore pre-
cise information about its shape and size. There was
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plenty of time, and perhaps during the next 'few years
sonme spaceship on its ordinary business m ght be routed
cl ose enough to get good photographs. An actual rendez-
vous was nost unlikely; the energy cost would be far too
great to pernit physical contact with an object cutting
across the orbits of the planets at nore than a hundred
t housand kil onetres an hour

So the world soon forgot about Ranm; but the as-
tronomers did not. Their excitement grew with the pass-
ing nonths, as the new asteroid presented themwth
more and nore puzzl es.

First of all, there was the problemof Rama's |ight
curve. it didn't have one.

Al'l known asteroids, wthout exception, showed a sl ow
variation in their brilliance, waxing and waning within a
period of a few hours. It had been recogni zed for nore
than two centuries that this was an inevitable result of
their spin, and their irregular shape. As they toppled end
over end along their orbits the reflecting surfaces they
presented to the sun were continually changing, and
their brightness varied accordingly.

Rama showed no such changes. Either it was not spin-
ning at all or it was perfectly symretrical. Both expl ana-
tions seemed equally unlikely.

There the matter rested for several nonths, because
none of the big orbiting tel escopes could be spared from
their regular job of peering into the renpte depths of
the universe. Space astronony was an expensive hobby,
and tine on a large instrunent could easily cost a thou-
sand dollars a mnute. Dr WIlliam Stenton woul d never
have been able to grab the Farside two-hundred-netre
reflector for a full quarter of an hour, if a nore inpor-
tant progranmme had not been tenporarily derailed by
the failure of a fifty cent capacitor. One astrononer's bad
|l uck was his good fortune.

Bill Stenton did not know what he had caught unti
the next day, when he was able to get conputer tine to
process his results. Even when they were finally flashed on
his display screen, it took himseveral mnutes to under-
stand what they neant.

The sunlight reflected from Rana was not, after all
absolutely constant in its intensity. There was a very
smal |l variation - hard to detect, but quite unm stakabl e,
and extrenely regular. Like all the other asteroids, Rama
was i ndeed spinning. But whereas the normal 'day' for an
asteroid was several hours, Rama's was only four mnutes.

Dr Stenton did sonme quick calculations, and found it
hard to believe the results. At its equator, this tiny world
must be spinning at nore than a thousand kil onetres an
hour; it would be rather unhealthy to attenpt a | anding
anywhere except at the poles. The centrifugal force at
Rama' s equat or nust be powerful enough to flick any
| oose objects away fromit at an accel erati on of al nbst one
gravity. Rama was a rolling stone that could never have
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gathered any cosmic npss; it was surprising that such a
body had managed to hold itself together, and- had not
| ong ago shattered into a mllion fragnents.

An object forty kilometres across, with a rotation period
of only four mnutes - where did that fit into the astro-
nom cal schene of things? Dr Stenton was a somewhat
i maginative man, a little too prone to junp to concl usions.
He now junped to one which gave hima very uncom
fortabl e few m nutes indeed.

The only specinen of the celestial zoo that fitted this
description was a coll apsed star. Perhaps Rama was a
dead sun - a madly spinning sphere of neutronium every
cubic centinetre weighing billions of tons..

At this point, there flashed briefly through Dr Stenton's
horrified mnd the menory of that tineless classic, H G
Wells's The Star. He had first read it as a very snall boy,
and it had helped to spark his interest in astronony.
Across nore than two centuries of tinme, it had | ost none
of its magic and terror. He woul d never forget the inmages
of hurricanes and tidal waves, of cities sliding into the
sea, as that other visitor fromthe stars snashed into
Jupiter and then fell sunwards past the Earth. True, the
star that old Wells described was not cold, but incandes-
cent, and w ought nuch of its destruction by heat. That
scarcely nattered; even if Rama was a cold body, reflect-
ing only the light of the sun, it could kill by gravity as
easily as by fire.

Any stellar mass intruding into the solar system woul d
completely distort the orbits of the planets. The Earth
had only to nove a fewmllion kilometres sunwards - or
starwards - for the delicate balance of climate to be
destroyed. The Antarctic icecap could nelt and flood al
:lowdying | and; or the oceans could freeze and the whol e
worl d be locked in an eternal winter. Just a nudge in
either direction wuld be enough

Then Dr Stenton relaxed and breathed a sigh of relief.
This was all nonsense; he should be ashaned of hinself.

Rama coul d not possibly be nmade of condensed matter.
No star-sized nmass could penetrate so deeply into the
sol ar system wi thout producing disturbances which
woul d have betrayed it long ago. The orbits of all the
pl anets woul d have been affected; that, after all, was how
Nept une, Pluto and Persephone had been di scover ed.
No, it was utterly inpossible for an object as nassive as a
dead sun to sneak up unobserved.

In away, it was a pity. An encounter with a dark star
woul d have been quite exciting.

Wiile it |asted...
CHAPTER THREE - Rama and Sita

The extraordinary nmeeting of the Space Advisory Coun-
cil was brief and storny. Even in the twenty-second cen-
tury, no way had yet been discovered of keeping elderly
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and conservative scientists fromoccupying crucial ad-
mnistrative positions. Indeed, it was doubted if the prob
| em ever woul d be sol ved

To make matters worse, the current Chairman of the
SAC was Professor (Eneritus) O af Davidson, the distin-
gui shed astrophysicist. Professor Davidson was not very
much interested in objects smaller than gal axi es, and
never bothered to conceal his prejudices. And though he
had to adnmit that ninety per cent of his science was now
based upon observations from space-borne instrunents,
he was not at all happy about it. No |l ess than three
times during his distinguished career, satellites specially
| aunched to prove one of his pet theories had done pre-
cisely the opposite.

The question before the Council was straightforward
enough. There was no doubt that Ranma was an unusua
object - but was it an inportant one? In a few nonths it
woul d be gone for ever, so there was little tinme in which
to act. Opportunities m ssed now woul d never recur

At rather a horrifying cost, a space-probe soon to be
| aunched from Mars to beyond Neptune coul d be nodi -
fied and sent on a high-speed trajectory to neet Rama.
There was no hope of a rendezvous; it would be the fast-
est fly-by on record, for the two bodi es woul d pass each
other at two hundred thousand kil onmetres an hour
Rama woul d be observed intensively for only a few mn-
utes - and in real closeup for less than a second. But with
the right instrunentation, that would be | ong enough to
settl e many questi ons.

Al t hough Prof essor Davi dson took a very jaundiced
vi ew of the Neptune probe, it had al ready been approved
and he saw no point in sending nore good nmoney after
bad. He spoke eloquently on the follies of asteroid-chas-
ing, and the urgent need for a new high-resolution inter-
ferometer on the Moon to prove the newl y-revived Big
Bang theory of creation, once and for all. -

That was a grave tactical error, because the three nobst
ardent supporters of the Mdified Steady State Theory
were al so nmenbers of the Council. They secretly agreed
wi th Professor Davidson that asteroid-chasing was a waste
of noney; neverthel ess..

He | ost by one vote.

Three nonths |ater the space-probe, rechristened Sita,
was | aunched from Phobos, the inner noon of Mars. The
flight time was seven weeks, and the instrument was
switched to full power only five mnutes before intercep-
tion. Sinultaneously, a cluster of canera pods was re-

| eased, to sail past Rama so that it could be photo-
graphed fromall sides.

The first imges, fromten thousand kil onetres away,
brought to a halt the activities of all mankind. On a bib
lion television screens, there appeared a tiny, featurel ess
cylinder, growing rapidly second by second. By the tine
it had doubled its size, no one could pretend any | onger
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that Rama was a natural object.

Its body was a cylinder so geonetrically perfect that it
m ght have been turned on a lathe - one with centres
fifty kilometres apart. The two ends were quite flat, apart
fromsonme small structures at the centre of one face, and
were twenty kil onetres across; froma di stance, when
there was no sense of scale, Ranma |ooked al nost comi c-
ally like an ordinary donestic boiler.

Rama grew until it filled the screen. Its surface was a
dull, drab grey, as colourless as the Mon, and conpletely
devoi d of markings except at one point. Hal fway al ong
the cylinder there was a kilonetre-wi de stain or snear, as
if something had once hit and splattered, ages ago.

There was no sign that the inpact had done the slight-
est danmage to Rama's spinning walls; but this mark had
produced the slight fluctuation in brightness that had | ed
to Stenton's discovery.

The i mages fromthe other cameras added not hing
new. However, the trajectories their pods traced .through
Rama's minute gravitational field gave one other vita
pi ece of information - the mass of the cylinder.

It was far too light to be a solid body. To nobody's
great surprise, it was clear that Rama nust be hol | ow.

The | ong- hoped-for, |ong-feared encounter had cone at
| ast. Mankind was about to receive its first visitor fromthe
stars.

CHAPTER FOUR - Rendezvous

Conmander Norton renenbered those first TV trans-

m ssi ons, which he had replayed so many tines, during
the final mnutes of the rendezvous. But there was one
thing no electronic i mage coul d possibly convey - and
that was Ranma's overwhel m ng si ze.

He had never received such an inpression when | and-
ing on a natural body like the Moon or Mars. Those were
wor | ds, and one expected themto be big. Yet he had al so
| anded on Jupiter VIII, which was slightly |arger than
Rama - and that had seened quite a snall object.

It was very easy to resolve the paradox. Hi s judgenent
was wholly altered by the fact that this was an artifact,

mllions of times heavier than anything that Man had
ever put into space. The mass of Rama was at |east ten
mllion mllion tons; to any spaceman, that was not only

an awe-inspiring, but a terrifying thought. No wonder

that he sonmetinmes felt a sense of insignificance, and even
depression, as that cylinder of scul ptured, ageless neta
filled nmore and nore of the sky.

There was al so a sense of danger here, that was wholly
novel to his experience. In every earlier |anding he had
known what to expect; there was al ways the possibility of
acci dent, but never of surprise. Wth Rama, surprise was
the only certainty.
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Now Endeavour was hovering | ess than a thousand
metres above the North Pole of the cylinder, at the very
centre of the slowy turning disc. This end has been
chosen because it was the one in sunlight; as Rama
rotated, the shadows of the short enigmatic structures near
the axis swept steadily across the metal plain. The north-
ern face of Ranma was a gigantic sundial, measuring out
the swift passage of its four-mnute day.

Landing a five-thousand-ton spaceship at the centre of
a spinning disc was the | east of Commander Norton's
worries. It was no different fromdocking at the axis of a
| arge space-station; Endeavour's lateral jets had - already
given her a matching spin, and he could trust Lieutenant
Joe Calvert to put her down as gently as a snowflake, with
or without the aid of the nay conputer

‘“In three minutes,' said Joe, without taking his eyes
fromthe display, 'we'll knowif it's nmade of anti-matter.'

Norton grinned, as he recalled sone of the nore hair-
raising theories about Rama's origin. If that unlikely
specul ation was true, in a few seconds there would be the
bi ggest bang since the solar systemwas formed. The tota
anni hilation of ten thousand tons would, briefly, provide
the planets with a second sun. -

Yet the mission profile had all owed even for this re-
not e conti ngency; Endeavour had squirted Rama with
one of her jets froma safe thousand kil onetres away.
Not hi ng what soever had happened when t he expandi ng
cloud of vapour arrived on target - and a matter-anti -
matter reaction involving even a few mlligranms would
have produced an awesone firework display.

Norton, like all space comanders, was a cauti ous
man. He had | ooked |l ong and hard at the northern face
of Rama, choosing the point of touchdown. After nuch
t hought, he had decided to avoid the obvious spot - the
exact centre, on the axis itself. A clearly marked circul ar
disc, a hundred netres in dianmeter, was centred on the
Pol e, and Norton had a strong suspicion that this nust be
the outer seal of an enornpus airlock. The creatures who
had built this hollow world nust have had sone way of
taking' their ships inside. This was the |ogical place for
the main entrance, and Norton thought it might be UN
wi se to block the front door with his own vessel

But this decision generated other problenms. If Endive-
our touched down even a few netres fromthe axis,
Rama's rapid spin would start her sliding away from
the pole. At first, the centrifugal force would be very
weak, but it would be continuous and inexorable. Com
mannered Norton did not relish the thought of 'his ship
slithering across the polar plain, gaining speed mnute
by minute until it was slung off into space at a thou-
sand kil onetres an hour when it reached the edge of the
di sc.

It was possible that Rama's minute gravitational field -
about one thousandth of Earth's - might prevent this
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from happening. It woul d hol d Endeavour against the

plain with a force of several tons, and if the surface was
sufficiently rough the ship mght stay near the Pole. But
Commander Norton had no intention of bal ancing an UN
known frictional force against a quite certain centrifuga
one.

Fortunately, Rama's designers had provided an answer.
Equal | y spaced around the polar axis were three low, pill-
box shaped structures, about ten netres in dianeter. If
Endeavour touched down between any two of these, the
centrifugal drift would fetch her up against them and she
woul d be held firmy in place, like a ship glued against
a quaysi de by the incom ng waves.

‘Contact in fifteen seconds,' said Joe. As he tensed him
sel f. above the duplicate controls, which he hoped he
woul d not have to touch, Conmmander Norton became
acutely aware of all that had cone to focus on this instant
of tinme. This, surely, was the npbst nonentous | anding
since the first touchdown on the Mwon, a century and a
hal f ago

The grey pill-boxes drifted slowy upwards outside the
control port. There was the |last hiss of a reaction jet, and
a barely perceptible jar.

In the weeks that had passed, Comrander Norton had
of ten wondered what he would say at this nonent. But
now that it was upon him H story chose his words, and
he spoke al nost automatically, barely aware of the echo
fromthe past:

' Rama Base. Endeavour has | anded.
As recently as a nonth ago, he woul d never have believed
it possible. The ship had been on a routine nission,
checki ng and enpl aci ng asteroi d warni ng beacons, when
the order had cone. Endeavour was the only spacecraft in
the solar system which could possibly nmake a rendezvous
with the intruder before it whipped round the sun and
hurled itself back towards the stars. Even so, it had been
necessary to rob three other ships of the Solar Survey,
whi ch were now drifting helplessly until tankers could
refuel them Norton feared that it would be a long tine
before the skippers of Calypso, Beagle and Chall enger
woul d speak to hi m again.

Even with all this extra propellant, it had been a | ong
hard chase; Rama was already inside the orbit of Venus
when Endeavour caught up with her. No other ship
could ever do so; this -privilege was unique, and not a
moment of the weeks ahead was to be wasted. A thousand
scientists on Earth woul d have cheerfully nortgaged
their souls for this opportunity; now they could only
wat ch over the TV circuits, biting their Iips and thinking
how rmuch better they could do the job. They were prob-
ably fight, but there was no alternative. The inexorable
| aws of celestial nechanics had decreed that Endeavour
was the first, and the last, of all Man's ships that woul d
ever nmake contact with Rama.

The advi ce he was continually receiving fromEarth did
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little to alleviate Norton's responsibility. If split-second
deci sions had to be nmade, no one could help him the

radio time-lag to Mssion Control was already ten mn-

utes, and increasing. He often envied the great navigators
of the past, before the days of electronic comunications,
who could interpret their seal ed orders without continua
moni toring from headquarters. Wiy they nade ni stakes,

no one ever knew.

Yet at the same tinme, he was glad that some decisions
could be del egated to Earth. Now that Endeavour's orbit
had coal esced with Rama's they were headi ng sunwards
like a single body; in forty days they would reach peri -
helion, and pass within twenty mllion kilometres of the
sun. That was far too close for confort; |ong before then,
Endeavour woul d have to use her remaining fuel to
nudge herself into a safer orbit. They woul d have per-
haps three weeks of exploring time, before they - parted
from Rama for ever.

After that, the problemwould be Earth's. Endeavour
woul d be virtually hel pl ess, speeding on an orbit which
could nmake her the first ship to reach the stars - in ap-
proximately fifty thousand years. There was no need to
worry, M ssion Control had prom sed. Sonehow, regard-
| ess of cost, Endeavour would be refuelled - even if it
proved necessary to send tankers after her, and abandon
themin space once they had transferred every grame of
propellant. Rama was a prize worth any risk, short of a
sui ci de mi ssion

And, of course, it night even cone to that. Com
mander Norton had no illusions on this score. For the
first tine in a hundred years an el enent of total un-
certainty had entered human affairs. Uncertainty was one
thing that neither scientists nor politicians could toler-
ate. If that was the price of resolving it, Endeavour and
her crew woul d be expendabl e.

CHAPTER FI VE - First EVA

Rama was as silent as a tonb - which, perhaps, it was. No
radi o signals, on any frequency; no vibrations that the
sei snogr aphs could pick up, apart fromthe mcro-trenors
undoubt edl y caused by the sun's increasing heat; no el ec-
trical currents; no radioactivity. It was al nost om nously
qui et; one m ght have expected that even an asteroid

woul d be noi sier.

What did we expect? Norton asked hinself. A com
mttee of wel cone? He was not sure whether to be dis-
appoi nted or relieved. The initiative, at any rate, ap
peared up to him

H s orders were to wait for twenty-four hours, then to
go out and explore. Nobody slept nmuch that first day;
even the crew nenbers not on duty spent their tine
monitoring the ineffectually probing instrunments, or
simply | ooking out of the observation ports at the starkly
geonetrical |andscape. Is this world alive? they asked
thensel ves, over and over again. Is it dead? O is it
merely sl eeping?
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On the first EVA, Norton took only one conpanion -
Li eut - Conmander Karl Mercer, his tough and resource-
ful life-support officer. He had no intention of getting out
of sight of the ship, and if there was any trouble, it was
unlikely that a larger party would be safe. As a pre-
caution, however, he had two nore crew menbers, al-
ready suited up, standing by in the airlock.

The few grames of weight that Rama's conbi ned
gravitational and centrifugal fields gave them were
neither help nor hindrance; they had to rely entirely on
their jets. As soon as possible, Norton told hinself, he
woul d string a cat's-cradle of guide ropes between the
ship and the pill-boxes, so that they could nove around
wi t hout wasting propellants.

The nearest pill-box was only ten netres fromthe air-
| ock, and Norton's first concern was to check that the con-
tact had caused no danage to the ship. Endeavour's hul
was resting against the curving wall with a thrust of see-
real tons, but the pressure was evenly distributed. Re-
assured, he began to drift around the circular structure,
trying to deternmine its purpose.

Norton had travelled only a few nmetres when he cane
across an interruption in the smooth, apparently metallic
wall. At first, he thought it was some peculiar decoration,
for it seemed to serve no useful function. Six radial
grooves, or slots, were deeply recessed in the netal, and
lying in themwere six crossed bars |ike the spokes of a
rimess wheel, with a small hub at the centre. But there
was no way in which the wheel could be turned, as it was
enbedded in the wall.

Then he noticed, with growing excitenent, that there
wer e deeper recesses at the ends of the spokes, nicely
shaped to accept a clutching hand (claw? tentacle?). If

one stood so, bracing against the wall, and pulled on the
spoke so...
Smooth as silk, the wheel slid out of the wall. To his

utter astonishment - for he had been virtually certain
that any noving parts woul d have becone vacuum

wel ded ages ago - Norton found hinself holding a spoked
wheel . He might have been the captain of sonme old w nd-
jamrer standing at the helmof his ship.

He was glad that his hel met sunshade did not allow
Mercer to read his expression

He was startled, but also angry with hinself; perhaps
he had al ready made his first m stake. Wre alarnms now
soundi ng inside Rama, and had his thoughtl ess action
al ready triggered some inplacabl e mechani snf

But Endeavour reported no change; its sensors still de-
tected nothing but faint thermal crepitations and his
own novenents.

"Well, Skipper - are you going to turn it?'

Norton thought once nore of his instructions. 'Use
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your own di scretion, but proceed with caution.' If he
checked every single nove with M ssion Control, he
woul d never get anywhere

"What's your diagnosis, Karl?' he asked Mercer.
"It's obviously a- manual control for an airlock - prob-
ably an energency back-up systemin case of power fail-
ure. | can't imgine any technol ogy, however advanced,
that woul dn't take such precautions.’

"And it would be fail-safe,' Norton told hinself. "It
could only be operated if there was no possible danger to
the system..'

He grasped two opposi ng spokes of the wi ndlass,
braced his feet against the ground, and tested the wheel
It did not budge.

"G ve me a hand,' he asked Mercer. Each took a spoke;
exerting their utnost strength, they were unable to pro-
duce the slightest novenent.

O course, there was no reason to suppose that clocks
and corkscrews on Rama turned in the sane direction as
they did on Earth... -

"Let's try the other way,' suggested Mercer
This time, there was no resistance. The wheel rotated
al nrost effortlessly through a full circle. Then, very
smoothly, it took up the | oad.

Hal f a nmetre away, the curving wall of the pill-box
started to nove, like a slowy opening clanshell. A few
particles of dust, driven by w sps of escaping air, streanmed
outwards |ike dazzling dianonds as the brilliant sunlight
caught them

The road to Rama | ay open
CHAPTER SI X - Comrmittee

It had been a serious mnistake, Dr Bose often thought, to
put the United Pl anets Headquarters on the Mon. In-
evitably, Earth tended to dom nate the proceedings - as
it dom nated the | andscape beyond the donme. If they had
to build here, perhaps they should have gone to the Far-
si de, where that hypnotic disc never shed its rays..
But, of course, it was nuch too late to change, and in
any case there was no real alternative. \Wether the col -
onies liked it or not, Earth would be the cultural and
econom ¢ overlord of the solar systemfor centuries to
corre.

Dr Bose had been born on Earth, and had not em -
grated to Mars until he was thirty, so he felt that he
could view the political situation fairly dispassionately.
He knew now that he would never return to his hone
pl anet, even though it was only five hours away by shut-
tle. At 115, he was in perfect health, but he could not face
the reconditioning needed to accustomhimto three
times the gravity he had enjoyed for nost of his life. He
was exiled for ever fromthe world of his birth; not being
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a sentimental man, this -had never depressed hi munduly.

VWhat did depress himsoneti nes was the need for deal -
ing, year after year, with the sane fam liar faces. The
marvel s of medicine were all very well, and certainly he
had no desire to put back the clock - but there were men
around this conference table with whom he had worked
for more than half a century. He knew exactly what they
woul d say and how they would vote on any given subject.
He wi shed that, sone day, one of them would do sone-
thing totally unexpected - even sonething quite crazy.

And probably they felt exactly the sane way about
him ..

The Ranma Committee was still manageably small,
t hough doubtl ess that woul d soon be rectified. Hi s six
coll eagues - the UP representatives for Mercury, Earth,
Luna, Ganynede, Titan and Triton - were all present in
the flesh. They had to be; electronic diplomacy was not
possi bl e over solar system distances. Sone el der states-
men, accustonmed to the instantaneous conmunications
whi ch Earth had | ong taken for granted, had never re-
concil ed thenselves to the fact that radi o waves took
m nutes, or even hours, to journey across the gulfs be-
tween the planets. 'Can't you scientists do sonething
about it?" they had been heard to conplain bitterly,
when told that face-to-face conversation was inpossible
between Earth and any of its renoter children. Only the
Moon had that barely acceptabl e one-and-a- hal f-second
delay - with all the political and psychol ogi cal conse-
quences which it inplied. Because of this fact of astro-
nonmical life, the Moon - and only the Mion - woul d
al ways be a suburb of Earth.

Al so present in person were three of the specialists who
had been co-opted to the Committee. Professor Davidson,
the astrononer, was an ol d acquai ntance; today, he did
not seem his usual irascible self. Dr Bose knew not hi ng of
the infighting that had preceded the | aunch of the first
probe to Rama, but the Professor's coll eagues had not | et
himforget it.

Dr Thelma Price was famliar through her numerous
tel evi si on appearances, though she had first nade her
reputation fifty years ago during the archaeol ogi cal ex-
pl osion that had foll owed the draining of that vast mar-
i ne museum the Mediterranean

Dr Bose could still recall the excitenment of that tine,
when the | ost treasures of the Greeks, Romans and a
dozen other civilizations were restored to the light of day.
That was one of the few occasions when he was sorry to
be living on Mars.

The exobiol ogist, Carlisle Perera, was anot her obvious
choi ce; so was Denni s Sol onons, the science historian. Dr
Bose was slightly | ess happy about the presence of Conrad
Tayl or, the cel ebrated ant hropol ogi st, who bad rmade his
reputation by uniquely conbining scholarship and eroti -
cismin his study of puberty rites in late twentieth-cen-
tury Beverley Hills.
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No one, however, could possibly have disputed the
right of Sir Lewis Sands to be on the Cormmittee. A nan
whose know edge was matched only by his urbanity, Sir
Lewis was reputed to | ose his composure only when call ed
the Arnold Toynbee of his age.

The great historian was not present in person; he stub-
bornly refused to | eave Earth, even for so nonentous a
meeting as this. H s stereo inmmge, indistinguishable from
reality, apparently occupied the chair to Dr Bose's right;
as if to conplete the illusion, soneone had placed a gl ass
of water in front of him Dr Bose considered that this sort
of technol ogical tour de force was an unnecessary gi m
m ck, but it was surprising how many undeni ably great
men were childishly delighted to be in two places at once
Sonetinmes this electronic mracle produced comc dis-
asters; he had been at one diplomatic reception where
sonebody had tried to wal k through a stereogram- and
di scovered, too late, that it was the real person. And it
was even funnier to watch projections trying to shake
hands. . .

Hi s Excellency the Anbassador for Mars to the United
Pl anets call ed his wandering thoughts to order, cleared
his throat, and said: 'Gentlenen, the Comrmittee is now
in session. | think | amcorrect in saying that this is a
gathering of unique talents, assenbled to deal with a
uni que situation. The directive that the Secretary-Gen-
eral has given us is to evaluate that situation, and to ad-
vi se Commander Norton when necessary.

This was a miracle of over-sinplification, and everyone
knew it. Unless there was a real emergency, the Commt-
tee m ght never be in direct contact w th Comrander
Norton - if, indeed, he ever heard of its existence. For the
Conmittee was a tenporary creation of the United Pl an-
ets' Science Organization, reporting through its Director
to the Secretary-General. It was true that the Space Sur-
vey was part of the UP - but on the Operations, not the
Science side. In theory, this should not nake nuch differ-
ence; there was no reason why the Rama Committee - or
anyone else for that matter - should not call up Com
mander Norton and of fer hel pful advice.

But Deep Space Communi cations are expensive. En-
deavour could be contacted only through PLANETCOM
whi ch was an autononobus corporation, fanous for the
strictness and efficiency of its accounting. It took a |ong
time to establish a line of credit with PLANETCOM sone-
where, sonmeone was working on this; but at the nonent,
PLANETCOM s hard-hearted conputers did not recognize
the existence of the Rama Committ ee.

"This Commander Norton,' said Sir Robert Mackay,
the Anbassador for Earth. 'He has a trenendous re-
sponsibility. Wat sort of person is he?

"I can answer that,' said Professor Davidson, his fingers
flying over the keyboard of his nenory pad. He frowned
at the screenful of information, and started to nmake an
i nstant synopsi s.
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"WIlliam Tsien Norton, Born 2077, Brisbane, Cceana.
Educat ed Sydney, Bombay, Houston. Then five years at
Astrograd, specializing in propul sion. Comm ssi oned
2102. Rose through usual ranks - Lieutenant on the
Thi rd Persephone expedition, distinguished hinself dur-

ing fifteenth attenpt to establish base on Venus ... um
um- . . exenplary record . . . dual citizenship, Earth
and Mars ... wife and one child in Brisbane, wife and
two in Port Lowell, with option on third..."'

"Wfe? asked Taylor innocently.

"No, child of course,' snapped the Professor, before he
caught the grin on the other's face. MId laughter rippled
round the table, though the overcrowded terrestrials
| ooked nore envious than amused. After a century of de-
termined effort, Earth had still failed to get its popul a-
tion below the target of one billion ..

appoi nted conmandi ng of fi cer Solar Survey Re-
search Vessel Endeavour. First voyage to retrograde sat-
ellites of Jupiter ... um that was a tricky one.., on aster-
oid nmission when ordered to prepare for this operation
managed to beat deadline...’

The Professor cleared the display and | ooked up at his
col | eagues

"I think we were extrenely |ucky, considering that he
was the only man avail abl e at such short notice. W
nm ght have had the usual run-of-the-nill captain.' He
sounded as if be was referring to the typical peg-Iegged
scourge of the spaceways, pistol in one hand and cutl ass
in the other.

'The record--only proves that he's conpetent,' objected
the Ambassador from Mercury (population: i 12,500 but
growing). '"How will be react in a wholly novel situation
like this?

On Earth, Sir Lewis Sands cleared his throat. A second
and a half later, he did so on the Mon

"Not exactly a novel situation,' he rem nded the Her-
m an, 'even though it's three centuries since it last oc-
curred. If Rama is dead, or unoccupied - and so far al
the evidence suggests that it is - Norton is in the position
of an archaeol ogi st di scovering the ruins of an extinct
culture.' He bowed politely to Dr Price, who nodded in
agreenent. ' Obvi ous exanples are Scbliemann at Troy or
Mouhot at Angkor Vat. The danger is mninal, though
of course accident can never be conpletely ruled out.'

"But what about the booby-traps and trigger nechan-
i snms these Pandora peopl e have been tal ki ng about ?
asked Dr Price.

' Pandor a?' asked the Herm an Anbassador qui ckly.
"What's that?

"It's a crackpot novenent,' explained Sir Robert, with
as much enbarrassnent as a di plomat was ever likely to
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show, 'which is convinced that Rama is a grave potenti al
danger. A box that shoul dn't be opened, you know.' He
doubted if the Herm an did know classical studies were
not encouraged on Mercury.

' Pandora - paranoia,' snorted Conrad Taylor. 'Ch, of
course, such things are conceivable, but why should any
intelligent race want to play childish tricks?

"Well, even ruling out such unpl easantness,' Sir Robert
continued, 'we still have the nuch nore oni nous possi -
bility of an active, inhabited Rana. Then the situation is
one of an encounter between two cultures - at very diff-
erent technol ogical levels. Pizzaro and the Incas. Peary
and t he Japanese. Europe and Africa. Al nost invariably,
the consequences have been disastrous - for one or both
parties. |I'mnot making any recomendations: |'m nere-

Iy pointing out precedents.’

' Thank you, Sir Robert,' replied Dr Bose. It was a mld
nui sance, he thought, having two 'Sirs' on one small com
mttee; in these latter days, knighthood was an honour

whi ch few Englishnmen escaped. 'I'msure we've all
t hought of these alarm ng possibilities. But if the creat-
ures inside Rama are - er - nalevolent - will it really

make the slightest difference what we do?
'They might ignore us if we go away.'

"What - after they've travelled billions of mles and
t housands of years?

The argunment had reached the take-off point, and was
now sel f-sustaining. Dr Bose sat back in his chair, said
very little, and waited for the consensus to energe.

It was just as he had predicted. Everyone agreed that,
once he had opened the first door, it was inconceivable
that Commander Norton should not open the second.

CHAPTER SEVEN - Two W ves

If his wives ever conpared his videograns, Conmander
Norton thought with nore anusenent than concern, it
woul d involve himin a lot of extra work. Now, he could
make one |long 'gram and dupe it, adding only brief- per-
sonal nessages and endearnents before shooting the al -
nost identical copies off to Mars and Earth.

O course, it was highly unlikely that his wi ves ever
woul d do such a thing; even at the concessionary rates
allowed to spacenen's fanilies, it would be expensive.

And there would be no point init; his fanmilies were on
excellent ternms with each other, and exchanged- the usua
greetings on birthdays and anniversaries. Yet, on -the
whol e, perhaps it was just as well that the girls had never
met, and probably never woul d. Myrna had been born on

Mars and so could not- tolerate the high gravity of Earth.
And Caroline hated even the twenty-five nminutes of the

| ongest possible terrestrial journey.

"Sorry I'"'ma day late with this transm ssion,' said the
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Conmander after he had finished the general - purpose
prelimnaries, 'but |I've been away fromthe ship for the
last thirty hours, believe it or not. . . -

‘"Don't be alarmed - everything is under control, going
perfectly. It's taken us two days, but we're al nost through
the airlock conplex. W could have done it in a couple of
hours, if we'd known what we do now. But we took no
chances, sent renote cameras ahead, and cycled all the
| ocks a dozen tinmes to nmake sure they wouldn't seize up
behind us - after we'd gone through..

"Each lock is a sinple revolving cylinder with a slot on
one side. You go in through this opening, crank the cyl-
i nder round a hundred and ei ghty degrees - and the sl ot
then matches up with another door so that you can step
out of it. O float, in this case.

' The Ranmans really nmade sure of things. There are
three of these cylinder-locks, one after the other just in-
side the outer hull and below the entry pill-box. | can't
i magi ne how even one would fail, unless sonmeone blew it
up with explosives, but if it did, there would be a second
back-up, and then a third..

"And that's only the beginning. The final |ock opens
into a straight corridor, alnost half a kilometre long. It
| ooks clean and tidy, like everything el se we've seen;

- every few netres there are snall ports that probably held
l'ights, but -now everything is conpletely black and, |

don't mnd telling you, scary. There are also two parallel
slots, about a centinmetre wide, cut in the walls and run-
ning the whole I ength of the tunnel. W suspect that

some kind of shuttle runs inside these, to tow equi prent

- or people - back and forth. It would save us a | ot of
trouble if we could get it working..

"I nmentioned that the tunnel was half a kilonmetre |ong.
Well, fromour seisnc soundings we knew that's about
the thickness of the shell, so obviously we were al nost
through it. And at the end of the tunnel we were'nt sur-
prised to find another of those cylindrical airlocks.

'Yes, and another. And another. These people seemto
have done everything in threes. We're in the final |ock
chanmber now, awaiting the OK from Earth before we go
through. The interior of Rama is only a few netres away.
I"l'l be a |ot happier when the suspense is over

"You know Jerry Kirchoff, my Exec, who's got such a
library of real books that he can't afford to emgrate from
Earth? Well, Jerry told me about a situation just |ike
this, back at the beginning of the twenty-first - no, twen-
tieth century. An archaeol ogist found the tomb of an
Egyptian king, the first one that hadn't been | ooted by
robbers. Hi s worknmen took nmonths to dig their way in,
chamber by - chanmber, until they cane to the final wall.
Then they broke through the masonery, and he held out
a lantern and pushed his head inside. He found hinself
| ooking into a whole roonful of treasure - incredible
stuff gold and jewels ..
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"Perhaps this place is also a tonb; it seens nore and

more -likely. Even now, there's still not the slightest
sound, or hint of any activity. Wll, tonorrow we shoul d
know. '

Commander Norton switched the record to HOLD
What el se, he wondered, should he say about the work
bef ore he began 'the separate personal nessages to his
famlies? Normally, he never went into so nuch detail
but these circunstances were scarcely normal. This m ght
be the last 'gram he would ever send to those he | oved; he
owed it to themto explain what he was doi ng.

By the tinme they saw t hese i mages, and heard these
words, he would be inside Rama - for better or for worse.

CHAPTER EI GHT - Through the Hub

Never before had Norton felt so strongly his kinship with
that | ong dead Egyptol ogi st. Not since Howard Carter

had first peered into the tonb of Tutankhamen coul d

any man have known a nmoment such as this - yet the
compari son was al nost | aughably | udicrous.

Tut ankharmen had been buried only yesterday - not
even four thousand years ago; Rama night be ol der than
manki nd. That little tonb in the Valley of the Kings
could have been lost in the corridors through which they
had al ready passed, yet the space that |ay beyond this
final seal was at least a mllion times greater. And as for
the treasure it mght hold - that was beyond i nagi na-
tion.

No one had spoken over the radio circuits for at |east
five mnutes; the well-trained team had not even re-
ported verbally when all the checks were conplete.

Mercer had sinmply given himthe OK sign and waved

hi mtowards the open tunnel. It was as if everyone real -
ized that this was a nmonent for History, not to be spoiled
by unnecessary small-tal k. That suited Comander Nor -

ton, for at the nonent he too had nothing to say. He
flicked on the beamof his flashlight, triggered his jets,
and drifted slowy down the short corridor, trailing his
safety line behind him Only seconds |ater, he was inside.

Inside what? All before himwas total darkness; not a
glimer of light was reflected back fromthe beam He
bad expected this, but he had not really believed it. Al
the cal cul ati ons had shown that the far wail was tens of
kil onetres away; now his eyes told himthat this was in-
deed the truth. As he drifted slowy into that darkness, he
felt a sudden need for the reassurance of his safety |ine,
stronger than any he had ever experienced before, even
on his very first EVA. And that was ridicul ous; he had
| ooked out across the light-years and the megaparsecs
wi t hout vertigo; why should he be disturbed by a few
cubic kilometres of enptiness?

He was still queasily brooding over this probl emwhen
the nmonentum danper at the end of the Iine braked him
gently to a halt, with a barely perceptible rebound. He
swept the vainly-probing beam of the flashlight down
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from t he nothi ngness ahead, to exanine the surface from
whi ch he had energed

He mi ght have been hovering over the centre of a
small crater, which was itself a dinple in the base of a
much | arger one. On either side rose a conplex of ter-
races and ranps - all geonetrically precise and obviously
artificial - which extended for as far as the beam could
reach. About a hundred netres away he could see the exit
of the other two airlock systens, identical with this one.

And that was all. There was nothing particularly ex-
otic or alien about the scene: in fact, it bore a consider-
abl e resenbl ance to an abandoned m ne. Norton felt a
vague sense of disappointnent; after all this effort, there
shoul d have been sone dramatic, even transcendenta
revel ation. Then he rem nded hinself that he could see
only a couple of hundred netres. The darkness beyond
his field of view m ght yet contain nore wonders than he
cared to face.

He reported briefly to his anxiously-waiting conpan-
ions, then added: 'I'm sending out the flare - two m n-
utes del ay. Here goes.' -

Wth all his strength, he threwthe little cylinder
straight upwards - or outwards - and started to count
seconds as it dw ndl ed al ong the beam Before he had
reached the quarter mnute it was out of sight; when he
had got to a hundred be shielded his eyes and ainmed the
camera. He had al ways been good at estimating tine; ht
was only two seconds off when the world expl oded with
light. And this time there was no cause for di sappoint-
nment .

Even the nmillions of candl epower of the flare could not
|ight up the whole of this enornous cavity, but now he
coul d see enough to grasp its plan and appreciate its ti-
tanic scale. He was at one end of a hollow cylinder at
| east ten kilonmetres wide, and of indefinite length. From
his viewpoint at the central axis he could see such a nass
of detail on the curving walls surrounding himthat his
m nd coul d not absorb nore than a minute fraction of it.;
he was | ooking at the | andscape of an entire world by a
single flash of lightning, and he tried by a deliberate
effort of will to freeze the image in his mnd.

Al round him the terraced slopes of the 'crater' rose
up until they nmerged into the solid "wall that rinmed the
sky. No - that inpression was false; he nust discard the
instincts both of earth and of space, and reorientate him
self to a new system of coordi nates

He was not at the | owest point of this strange, inside-
out world, but the highest. Fromhere, all directions were
down, not up. If he noved away fromthis central axis,
towards the curving wall which he nust no | onger think
of as a wall, gravity would steadily increase. Wen he
reached the inside surface of the cylinder, he could stand
upright on it at any point, feet towards the stars and
head towards the centre of the spinning drum The con-
cept was famliar enough; since the earliest dawn of
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spaceflight, centrifugal force had been used to sinulate
gravity. It was only the scale of this application which
was so overwhel mi ng, so shocking. The |l argest of all space-
stations, Syncsat Five, was |l ess than two hundred netres
in diameter. It would take sonme little while to grow ac-
custoned to one a hundred tinmes that size.

The tube of | andscape which encl osed himwas nottl ed
with areas of light and shade that coul d have been for-
ests, fields, frozen | akes or towns; the distance, and the
fading illum nation of the flare, nade identification im
possi ble. Narrow |lines that could be highways, canals, or
well -trained rivers formed a faintly visible geonetrica
network; and far along the cylinder, at the very limt of
vi sion, was a band of deeper darkness. It forned a com
plete circle, ringing the interior of this world, and Nor-
ton suddenly recalled the nyth of Cceanus, the sea
whi ch, the ancients believed, surrounded the Earth.

Here, perhaps, was an even stranger sea - not circular,
but cylindrical. Before it became frozen in the inter-
- stellar night, did it have waves and tides and currents -
and fish?

The flare guttered and di ed; the nmonent of revel ation
was over. But Norton knew that as long as he |ived these
i mges woul d be burned on his mnd. \Watever discov-
eries the future nmight bring, they could never erase this
first inpression. And Hi story could never take fromhim
the privilege of being the first of all mankind to gaze
upon the works of an alien civilization

CHAPTER NI NE - Reconnai ssance

"W have now | aunched five |ong-delay flares down the
axis of the cylinder, and so have a good phot o-coverage of
its full length. Al the main features are mapped; though
there are very fewthat we can identify, we've given them
provi si onal nanes.

"The interior cavity is fifty kilometres |ong and si xteen
wi de. The two ends are bow -shaped, with rather conpli -
cated geonetries. We've called ours the Northern Hem -
sphere and are establishing our first base here at the axis.

'Radi ating away fromthe central hub, 120 degrees
apart, are three | adders that are alnmost a kilometre | ong.
They all end at a terrace or ring-shaped pl ateau, that
runs right round the bowl. And | eading on fromthat,
continuing the direction of the | adders, are three enorm
ous stairways, which go all the way down to the plain. If
you i magine an unbrella with only three ribs, equally
spaced, you'll have a good idea of this end of Rama

"Each of those ribs is a stairway, very steep near the axis
and then slowy flattening out as it approaches the plain
bel ow. The stairways - we've called them Al pha, Beta,
Gamma - aren't continuous, but break at five nore
circular terraces. W estinmate there nust be between
twenty and thirty thousand steps . . . presumably they
were only used for energencies, since it's inconceivable
that the Ranans - or whatever we're going to call them -
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had no better way of reaching the axis of their world.

' The Sout hern Hem sphere | ooks quite different; for
one thing, it has no stairways, and no flat central hub
Instead, there's a huge spike - kilonmetres long - jutting
along the axis, with six smaller ones around it. The
whol e arrangenent is very odd, and we can't imagine
what it neans.

"The fifty-kilonetre-long cylindrical section between
the two bows we've called the Central Plain. It may seem
crazy to use the word "plain" to describe sonething so
obviously curved, but we feel it's justified. It will appear
flat to us when we get down there - just as the interior of
a bottle nust seemflat to an ant crawl i ng round i nside
it.

"The nost striking feature of the Central Plain is the
ten-kil onetre-w de dark band runni ng conpletely round
it at the half-way mark. It | ooks like ice, so we've christ-
ened it the Cylindrical Sea. Right out in the nmddle
there's a large oval island, about ten kilonmetres |Iong and
three wide, and covered with tall structures. Because it
reminds us of Ad Manhattan, we've called it New York.
Yet | don't think it's a city; it seenms nore |like an enorm
ous factory or chem cal processing plant.

"But there are sone cities - or at any rate, towns. At
| east six of them if they were built for human bei ngs,
they could each hold about fifty thousand people. W' ve
call ed them Rone, Peking, Paris, Mscow, London,
Tokyo... They are linked wi th hi ghways and sonet hi ng
that seens to be a rail system

' There nust be enough material for centuries of re-
search in this frozen carcass of a world. W' ve four thou-
sand square kilonmetres to explore, and only a few weeks
todoit in. | wonder if we'll ever learn the answer to the
two nmysteries that have been haunting nme ever since we
got inside; who were they - and what went wong?

The recordi ng ended. On Earth and Moon, the nmem
bers of the Rama Conmittee rel axed, then started to ex-
am ne the maps and phot ographs spread in front of them
Though they had al ready studi ed these for many hours,
Commander Norton's voi ce added a di nension which no
pi ctures could convey. He had actually been there - had
| ooked with his own eyes across this extraordinary inside-
out world, during the brief nonents while its age-Ilong
ni ght had been illum nated by the flares. And he was the
man who woul d | ead any expedition to explore it.

"Dr Perera, | believe you have sone conments to
make?'

Anbassador Bose wondered briefly if he should have
first given the floor to Professor Davidson, as senior scien-
tist and the only astrononer. But the old cosnol ogi st stil
seened to be in a mld state of shock, and was clearly out
of his elenent. Al his professional career he had | ooked
upon the universe as an arena for the titanic inpersona
forces of gravitation, magnetism radiation; he had never
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believed that life played an inportant role in the schene
of things, and regarded its appearance on Earth, - Mars
and Jupiter as an accidental aberration.

But now there was proof that life not only existed out-
side the solar system but had scal ed heights far beyond
anything that nman had achi eved, or could hope to reach
for centuries to cone. Moreover, the discovery of Rama
chal I enged anot her dogma that Professor d af had
preached for years. Wen pressed, he would reluctantly
admt that life probably did exist in other star systens -
but it was absurd, he had al ways nmai ntai ned to inmgine
that it could ever cross the interstellar gulfs..

Per haps the Ramans had indeed failed, if Commander
Norton was correct in believing that their world was now
a tonb. But at |east they had attenpted the feat, on a
scal e which indicated a high confidence in the outcone.
If such a thing had happened once, it nmust surely have
happened many times in this Gl axy of a hundred thou-
sand million suns ... and soneone, sonewhere, would
eventual |y succeed.

This was the thesis which, without proof but with con-
siderabl e armwaving, Dr Carlisle Perera had been preach-
ing for years. He was now a very happy man, though al so
a nost frustrated one. Rama had spectacul arly confirnmed
his views - but he could never set foot inside it, or even
see it with his own eyes. If the devil had suddenly
appeared and offered himthe gift of instantaneous tele-
portation, he would have signed the contract without
bothering to | ook at the snall print.

'Yes, M Anbassador, | think | have some infornmmation
of interest. What we have here is undoubtedly a "Space
Ark". It's an old idea in the astronautical literature; |'ve

been able to trace it back to the British physicist J. D
Bernal , who proposed this nethod of interstellar colon-
ization in a book published in 1929 - yes, two hundred
years ago. And the great Russian pioneer Tsiol kovski put
forward somewhat sinilar proposals even earlier.

"I'f you want to go fromone star systemto another you
have a nunber of choices. Assum ng that the speed of
light is an absolute limt - and that's still not conpletely
settled, despite anything you nmay have heard to the con-
trary' - there was an indignant sniff, but no formal pro-
test from Professor Davidson - 'you can nake a fast trip
in a small vessel, or a slow journey in a giant one.

' There seens no technical reason why spacecraft can-
not reach ninety per cent, or nore, of the speed of |ight.
That would nean a travel tine of five to ten years be-
tween nei ghbouring stars - tedious, perhaps, but not
i mpracticable, especially for creatures whose |ife spans
m ght be neasured in centuries. One can inagi ne voyages
of this duration, carried out in ships not much larger than
ours.

"But perhaps such speeds are inpossible, with reason-
abl e payl oads; renenber, you have to carry the fue
to sl ow down at the end of the voyage, even if you're
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on a one-way trip. So it nmay nake nbre sense to
take your time - ten thousand, a hundred thousand
years. .

"Bernal and others thought this could be done with
mobile worldlets a few kil ometres across, carrying thou-
sands of passengers on journeys that would [ ast for gen-
erations. Naturally, the systemwould have to be rigidly
closed, recycling all food, air and ot her expendabl es. But,
of course, that's just how the Earth operates - on a
slightly | arger scale.

"Sone witers suggested that these Space Arks shoul d
be built in the formof concentric spheres; others pro-
posed holl ow, spinning cylinders so that centrifugal force
could provide artificial gravity - exactly what we've
found in Rama-'

Prof essor Davi dson could not tolerate this sloppy talk.

"No such thing as centrifugal force. It's an engineer's
phantom There's only inertia.'

"You're quite right, of course,' admitted Perera, 'though
it might be hard to convince a man who'd just been sl ung
of f a carousel. But mathematical rigour seens unneces-
sary-

"Hear, hear,' interjected Dr Bose, with sone exaspera-
tion. 'We all know what you nmean, or think we do. Please
don't destroy our illusions.'

"Well, | was merely pointing out that there's nothing
conceptual Iy novel about Rama, though its size is start-
ling. Men have imagi ned such things for two hundred
years.

"Now |I'd like to address nyself to another question
Exactly how | ong has Rama been travelling through
space?

"W now have a very precise determ nation of its orbit
and its velocity. Assuming that it's made no navi gati ona
changes, we can trace its position back for nmillions of
years. We expected that it would be conming fromthe
direction of a near-by star - but that isn't the case at
all.

'"It's nmore than two hundred t housand years since
Rama passed near any star, and that particular one turns
out to be an irregular variable - about the nost unsuit-
abl e sun you could imagi ne for an inhabited solar system
It has a brightness range of over fifty to one; any planets
woul d be alternately baked and frozen every few years.

"A suggestion,' put in Dr Price. 'Perhaps that explains
everything. Maybe this was once a normal sun and be-
came unstable. That's why the Ramans had to find a new
one.'

Dr Perera admired the ol d archaeol ogist, so he | et her
down lightly. But what would she say, he wondered, if he
started pointing out the instantly obvious in her own
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speciality...

"We did consider that,' he said gently. '"But if our pre-
sent theories of stellar evolution are correct, this star
coul d never have been stable - could never have had life-
bearing planets. So Rama has been cruising through
space for at |east two hundred thousand years, and per-
haps for nore than a mllion.

"Now it's cold and dark and apparently dead, and
think I know why. The Ramans nay have had no choice
- perhaps they were indeed fleeing fromsone disaster -
but they m scal cul at ed.

"No cl osed ecol ogy can be one hundred per cent effici-
ent; there is always waste, |oss - sone degradation of the
environnment, and build-up of pollutants. It may take bil -
lions of years to poison and wear out a planet - but it
wi Il happen in the end. The oceans will dry up, the at-
nmosphere will |eak away...

"By our standards, Rama is enornpus - yet it is still a
very tiny planet. My cal cul ations, based on the- |eakage
through its hull, and some reasonabl e guesses about the
rate of biological turnover, indicate that its ecol ogy could
only survive for about a thousand years. At the nost, |'lI
grant ten thousand. .

' That woul d be | ong enough, at the speed Rama is
travelling, for a transit between the cl osel y-packed suns
in the heart of the Gal axy. But not out here, in the scat-
tered popul ation of the spiral arnms. Rama is a ship which
exhausted its provisions before it reached its goal. It's a
derelict, drifting among the stars.

"There's just one serious objection to this theory, and
I"lI'l raise it before anybody el se does. Rana's orbit is
aimed so accurately at the solar systemthat coincidence
seens ruled out. In fact, I'd say it's now headi ng nuch
too close to the sun for confort: Endeavour will have to
break away |ong before perihelion, to avoid overheating.

"I don't pretend to understand this. Perhaps, there nma
be some formof autonmatic terminal guidance still oper-
ating, steering Rama to the nearest suitable star ages
after its builders are dead.

"And they are dead; I'll stake my reputation on that.
Al the sanples we've taken fromthe interior are absol -
utely sterile - we've not found a single nicro-organi sm
As for the talk you may have heard about suspended
ani mati on, you can ignore it. There are fundanmenta
reasons why hi bernation techniques will only work for a
very few centuries - and we're dealing with time spans a
t housand-fol d | onger.

'So the Pandorans and their synpathizers have nothing
to worry about. For ny part, I'msorry. It would have
been wonderful to have net another intelligent species.

"But at | east we have answered one anci ent question.
W are not alone. The stars will never again be the same
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to us:
CHAPTER TEN - Descent into Darkness

Conmander Norton was sorely tenpted - but, as captain
his first duty was to his ship. If anything went badly
wong on this initial probe, he mght have to run for it.

So that left his second officer, Lieut-Commander Mer-
cer, as the obvious choice. Norton willingly adnitted that
Karl was better suited for the m ssion.

The authority on |ife-support systens, Macer had wit-
ten sone of - the standard textbooks on the subject. He
had personally checked out innunerable types of equip-
ment, often under hazardous conditions, and his biof eed-
back control was fanobus. At a nonent's notice he could
cut his pulse-rate by fifty per cent, and reduce respiration
to alnost zero for up to ten mnutes. These useful little
tricks had saved his [ife on nore than one occasion

Yet despite his great ability and intelligence, he was
al nrost wholly lacking in inmagination. To himthe nost
danger ous experinments or missions were sinply jobs that
had to be done. He never took unnecessary risks, and had
no use at all for what was commonly regarded as courage.

The two nottoes on his desk sunmed up his phil os-
ophy of life. One asked WHAT HAVE YOU FORGOTTEN? The
ot her said HELP STAMP our BRAVERY. The fact that, he was
wi dely regarded as the bravest man in the Fleet was the
only thing that ever nmade hi mangry.

G ven Mercer, that automatically selected the next
man - his inseparable conpanion Lt Joe Calvert. It was
hard to see what the two had in comon; the |ightly-
built, rather highly strung navigating officer was ten years
younger than his stolid and inperturbable friend, who
certainly did not share his passionate interest in the art of
the primtive cinema.

But no one can predict where lightning will strike, and
years ago Mercer and Cal vert had established an appar-
ently stable liaison. That was common enough; nuch
nmore unusual was the fact that they also shared a wife
back on Earth, who had borne each of thema child.
Conmander Norton hoped that he coul d neet her one
day; she nust be a very renarkabl e woman. The triangle
had | asted for at |east five years, and still seened to be an
equi | ateral one.

Two nmen were not enough for an exploring team |ong
ago it had been found that three was the optinum- for
if one man was lost, two mght still escape where a single
survivor woul d be dooned. After a good deal of thought,
Norton had chosen Techni cal Sergeant WIllard Myron
A mechani cal genius who coul d make anything work - or
design sonething better if it wouldn't - Myron was the
ideal man to identify alien pieces of equipnent. On a
| ong sabbatical fromhis regular job as Associate Pro-
fessor at Astrotech, the Sergeant had refused to accept a
conmi ssi on on the grounds that he did not wish to block
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the pronotion of nore deserving career officers. No one
took this explanation very seriously and it was generally
agreed that WII rated zero for anbition. He might make
it to Space Sergeant, but would never be a full professor
Myron, like countless NCOs before him had discovered

the ideal conpromi se between power and responsibility.

As they drifted through the last airlock and fl oated out
al ong the weightless axis of Rama, Lt Calvert found him
self, as he so often did, in the mddle of a novie flash-
back. He sonetines wondered if he should attenpt to
cure himself of this habit, but he could not see that it had
any di sadvantages. It could make even the dullest situa-
tions interesting and - who could tell? - one day it night
save his life. He would renenber what Fairbanks or
Connery or Hiroshi had done in simlar circunstances..

This time, he was about to go over the top, in one of
the early-twentieth-century wars; Mercer was the sergeant
| eading a three-man patrol on a night raid into no-man's
land. It was not too difficult to i magi ne that they were at
the bottom of an i mense shell-crater, though one that
had sonehow beconme neatly tailored into a series of
ascending terraces. The crater was flooded with |ight
fromthree w del y-spaced pl asma-arcs, which gave an al -
nmost shadowl ess il lum nation over the whole interior
But beyond that - over the rimof the nost distant ter-
race - was darkness and nystery.

In his mind s eye, Calvert knew perfectly well what |ay
there. First there was the flat circular plain over a kil o-
metre across. Trisecting it into three equal parts, and
| ooki ng very nuch like broad railroad tracks, were three
wi de | adders, their rungs recessed into the surface so that
they woul d provide no obstruction to anything sliding
over it. Since the arrangenent was conpletely symetri -
cal, there was no reason to choose one | adder rather than
anot her; that nearest to Airlock Al pha had been sel ected
purely as a matter of convenience.

Though the rungs of the | adders were unconfortably
far apart, that presented no problem Even at the rim of
the Hub, half a kilometre fromthe axis, gravity was stil
barely one thirtieth of Earth's. Al though they were carry-
ing al nost a hundred kil os of equiprment and |ife-support
gear, they would still be able to nove easily hand-over-
hand.

Conmander Norton and the back-up team acconpan-
ied them al ong the gui de ropes that had been stretched
fromAirlock Alpha to the rimof the crater; then, beyond
the range of the floodlighis, the darkness of Rama | ay
before them Al that could be seen in the dancing beans
of the helnet lights was the first few hundred netres of
the | adder, dwi ndling away across a flat and ot herw se
featurel ess plain.

And now, Karl Mercer told hinself, | have to nake ny
first decision. Am| going up that |adder, or down it?

The question was not a trivial one. They were stil
essentially in zero gravity, and the brain could sel ect any
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reference systemit pleased. By a sinple effort of wll,
Mercer coul d convince hinself that he was | ooking out

across a horizontal plain, or up the face of a vertical wall,
or over the edge of a sheer cliff. Not a few astronauts had
experienced grave psychol ogi cal probl ens by choosing

the wong coordi nates when they started on a conpli -

cated job.

Mercer was determned to go head-first, for any other
mode of | oconotion would be awkward; noreover, this
way he could nore easily see what was in front of him
For the first few hundred netres, therefore, he would im
agi ne he was clinmbing upwardsd: only when the increasing
pull of gravity made it inpossible to maintain the illu-
sion would he switch his nmental directions one hundred
and ei ghty degrees.

He grasped the first rung and gently propelled hinself
al ong the | adder. Movenent was as effortless as swim
m ng al ong the seabed - nore so, in fact, for there was no
backward drag of water. It was so easy that there was a
tenptation to go too fast, but Mercer was nuch too ex-
perienced to hurry in a situation as novel as this.

In his earphones, he could hear the regul ar breathing
of his two conpani ons. He needed no ot her proof that
they were in good shape, and wasted no tinme in conver-
sation. Though he was tenpted to | ook back, he decided
not torisk it until they had reached the platformat the
end of the | adder

The rungs were spaced a uniformhalf metre apart, and
for the first portion of the clinb Mercer m ssed the alter-
nate ones. But he counted themcarefully, and at around
two hundred noticed the first distinct sensations of
wei ght. The spin of Rama was starting to nmake itself felt.

At rung four hundred, he estimated that his apparent
wei ght was about five kilos. This was no problem but it
was now getting hard to pretend that he was clinbing,
when he was being firmy dragged upwards.

The five hundredth rung seened a good place to
pause. He could feel the nuscles in his arms responding
to the unaccustoned exercise, even though Rama was
now doing all the work and he had nmerely to guide him
sel f.

"Everything OK, Skipper,' he reported. 'W're just pass-
ing the hal fway mark. Joe, WIIl - any problens?

"I"'mfine - what are you stopping for?' Joe Calvert an-
swer ed.

'Sanme here,' added Sergeant Myron. 'But watch out for
the Coriolis force. It's starting to build up.

So Mercer had al ready noticed. When he let go of the
rungs he had a distinct tendency to drift off to the right.
He knew perfectly well that this was merely the effect of
Rama's spin, but it seened as if some nysterious force
was gently pushing himaway fromthe | adder.
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Perhaps it was time to start going feet-first, now that
"down' was beginning to have a physical meaning. He
woul d run the risk of a nomentary disorientation

"Watch out - I'mgoing to sw ng round.

Holding firmy on to the rung, he used his arns to
twi st hinself round a hundred and ei ghty degrees, and
found hinself nmonentarily blinded by the lights of his
conpani ons. Far above them- and now it really was
above - he could see a fainter glow along the rimof the
sheer cliff. Silhouetted against it were the figures of Com
mander Norton and the back-up team watching himin-
tently. They seened very small and far away, and he gave
them a reassuring wave

He rel eased his grip, and let Rama's still feeble pseudo-
gravity take over. The drop fromone rung to the next
required nmore than two seconds; on Earth, in the sane
time, a man would have fallen thirty netres

The rate of fall was so painfully slow that he hurried
things up a trifle by pushing with his hands, gliding over
spans of a dozen rungs at a tine, and checking hinself
with his feet whenever he felt he was travelling too fast.

At rung seven hundred, he cane to another halt and
swung the beam of his hel met-lanp downwards; as he
had cal cul ated, the begi nning of the stairway was only
fifty metres bel ow.

A few nminutes later, they were on the first step. It was a
strange experience, after nonths in space, to stand up-
right on a solid surface, and to feel it pressing against
one's feet. Their weight was still less than ten kil ogramres,
but that was enough to give a feeling of stability. Wen
he cl osed his eyes, Mercer could believe that he once nore
had a real world beneath him

The | edge or platform fromwhich the stairway des-
cended was about ten netres w de, and curved upwards
on each side until it disappeared into the darkness. Mer-
cer knewthat it formed a conplete circle and that if he
wal ked along it for five kilonetres he would cone right
back to his starting-point, having circumavigated Rana.

At the fractional gravity that existed here, however,
real wal ki ng was inpossible; one could only bound al ong
in giant strides. And therein |ay danger.

The stairway that swooped down into the darkness, far
bel ow the range of their lights, would be deceptively easy
to descend. But it would be essential to hold on to the tal
handrail that flanked it on either side; too bold a step
m ght send an incautious traveller arching far out into
space. He would hit the surface again perhaps a hundred
metres | ower down; the inpact would be harm ess, but its
consequences mght not be - for the spin of Rama woul d
have noved the stairway off to the left. And so a falling
body woul d hit agai nst the snooth curve that swept in
an unbroken arc to the plain al nost seven kil ometres
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bel ow.

That, Mercer told hinmself, would be a hell of a tobog-
gan ride; the ternminal speed, even in this gravity, could
be several hundred kil onetres an hour. Perhaps it woul d
be possible to apply-enough friction to check such a head-
| ong descent; if so, this mght even be the nmpbst con-
venient way to reach the inner surface of Rama. But
some very cautious experinenting woul d be necessary
first.

" Ski pper,' reported Mercer, 'there were no problens
getting down the ladder. If you agree, |I'd |ike to continue
towards the next platform | want to tinme our rate of
descent on the stairway.'

Norton replied without hesitation

'Go ahead.' He did not need to add, 'Proceed with cau-
tion.'

It did not take Mercer long to nake a fundanenta
di scovery. It was inpossible, at least at this one-twentieth-
of -a-gravity level, to walk down the stairway in the nor-
mal manner. Any attenpt to do so resulted in a slow
nmotion dream|i ke novenent that was intolerably tedi-
ous; the only practical way was to ignore the steps, and to
use the handrail to pull oneself downwards.

Cal vert had conme to the sanme concl usion

"This stairway was built to wal k up, not down!' he
excl ai med. ' You can use the steps when you're noving
against gravity, but they're just a nuisance in this direc-
tion. It may not be dignified, but | think the best way
down is to slide along the handrail.'

"That's ridiculous,' protested Sergeant Myron. 'l can't
believe the Ramans did it this way.' -

"I doubt if they ever used this stairway - it's obviously
only for energencies. They must have had some nech-
ani cal transport systemto get up here. A funicular, per-
haps. That woul d explain those |ong slots running down
fromthe Hub.'

"I always assumed they were drains - but | suppose they
could be both. | wonder if it ever rained here?
"Probably," said Mercer. '"But | think Joe is right, and to
hell with dignity. Here we go.'

The handrail - presumably it was designed for sone-
thing Ii ke hands7 was a snooth, flat, netal bar supported
on widely-spaced pillars a netre high. Comrander Mer -
cer straddled it, carefully gauged the braking power he
could exert with his hands, and let hinself slide.

Very sedately, slowy picking up speed, he descended
into the darkness, noving in the pool of light fromhis
hel met -1 anp. He had gone about fifty netres when he
called the others to join him

None would admit it, but they all felt |ike boys again.
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sliding down the banisters. In less than two minutes, they
had made a kil onetre descent in safety and confort.

Whenever they felt they were going too fast,. a tightened
grip on the handrail provided all the braking that was
necessary.

"I hope you enjoyed yourselves,' Comuander Norton
call ed when they stepped off at the second platform
"dinbing back won't be quite so easy.'

"That's what | want to check,' replied Mercer, who was
wal ki ng experimentally back and forth, getting the fee
of the increased gravity. 'It's already a tenth of a gee here
- you really notice the difference.

He wal ked - or, nore accurately, glided - to the edge
of the platform and shone his helnmet-light down the
next section of the stairway. As far as his beam coul d
reach, it appeared identical with the one above - though
careful exam nation of photos had shown that the height
of the steps steadily decreased with the rising gravity.
The stair had apparently been designed so that the effort
required to clinb it was nore or | ess constant at every
point inits long curving sweep.

Mercer gl anced up towards the Hub of Rama, now al -
nost two kilometres above him The little glow of light,
and the tiny figures silhouetted against it, seened hor-
ribly far amay. For the first tinme, he was suddenly gl ad
that he could not see the whole I ength of this enornous
stairway. Despite his steady nerves and | ack of inmgina-
tion, he was not sure how he would react if he could see
hinself |ike an insect crawling up the face of a vertica
saucer nore than sixteen kilonmetres high - and with the
upper hal f overhangi ng above him Until this nonment,
he had regarded the darkness as a nui sance; now he al -
nmost wel coned it.

'There's no change of tenperature,' he reported to
Commander Norton. 'Still just below freezing. But the
air-pressure is up, as we expected - around three hundred
mllibars. Even with this | ow oxygen content, it's al nost
breat habl e; further down there will be no problens at
all. That will sinplify exploration enornously. 'Wat a
find - the first world on which we can wal k without
breathing gear! In fact, I'mgoing to take a sniff.'

Up on the Hub, Commander Norton stirred a little
uneasily. But Mercer, of all men, knew exactly what he
was doi ng. He woul d al ready have nmade enough tests to
satisfy hinsel f.

Mercer equalized pressure, unlatched the securing clip
of his helnet, and opened it a crack. He took a cautious
breath; then a deeper one.

The air of Rama was dead and nusty, as if froma
tonmb so ancient that the last trace of physical corruption
had di sappeared ages ago. Even Mercer's ultra-sensitive
nose, trained through years of testing |ife-support systens
to and beyond the point of disaster, could detect no re-
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cogni zabl e odours. There was a faint netallic tang, and
he suddenly recalled that the first nen on the Myon had
reported a hint of burnt gunpowder when they repres-
surized the lunar nodul e. Mercer inmagined that the
nmoon- dust - cont ani nat ed cabi n on Eagl e nust have

snel l ed rather |ike Rana.

He seal ed the hel met again, and enptied his |ungs of
the alien air. He had extracted no sustenance fromit;
even a nount ai neer acclimtized to the sunmt of Ever-
est would die quickly here. But a few kilonetres further
down, it would be a different matter.

"What el se was -there to do here? He could think of
not hi ng, except the enjoynent of the gentle, unaccust-
onmed gravity. But there was no point in growing used to
that, since they would be returning immediately to the
wei ght | essness of the Hub.

"W're com ng back, Skipper,' he reported. 'There's no
reason to go further - until we're ready to go all the way.

‘"I agree. We'll be timng you, but take it easy.

As he bounded up the steps, three or four at a stride,
Mercer agreed that Calvert had been perfectly correct;
these stairs were built to be wal ked up, not down. As |ong
as one did not | ook back, and ignored the - vertigi nous
st eepness of the ascending curve, the clinb was a deli ght-
ful experience. After about two hundred steps, however,
he began to feel some twinges in his calf nuscles, and
deci ded to sl ow down. The others had done the sane;
when he ventured a quick glance over his shoul der, they
were considerably further down the sl ope.

The clinmb was wholly uneventful - nerely an- appar-
ently endl ess succession of steps. Wen they stood once
nmore on the highest platform inmediately beneath the
| adder, they were barely wi nded, and it had taken them
only ten mnutes. They paused for another ten, then
started on the last vertical kilonetre.

Junmp - catch hold of a rung - junp - catch - junp -
catch... it was easy, but so boringly repetitious that there
was danger of becom ng careless. Halfway up the | adder
they rested for five mnutes: by this tinme their arms as
well as their Iegs had begun to ache. Once again, Mercer
was glad that they could see so little of the vertical face to
which they were clinging; it was not too difficult to pre-
tend that the | adder only extended just a few nmetres be-
yond their circle of light, and would soon cone to an -
end.

Junp - catch a rung - junp - then, quite suddenly,
the | adder really ended. They were back at the weightless
worl d of the axis, anong their anxious friends. The
whol e trip had taken under an hour, and they felt a sense
of mpbdest achi evenent.

But it was much too soon to feel pleased with them
selves. For all their efforts, they had traversed | ess than an
ei ghth of that cycl opean stairway.
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CHAPTER ELEVEN - Men, Winen and Monkeys

Sone wonen, Commander Norton had decided | ong ago,

shoul d not be allowed aboard ship; weightlessness did
things to their breasts that were too damm distracting. It
was bad enough when they were notionl ess; but when

they started to nove, and synpathetic vibrations set in, it
was nore than any warm bl ooded mal e shoul d be asked

to take. He was quite sure that at | east one serious space
acci dent had been caused by acute crew distraction, after
the transit of a well-upholstered | ady officer through the
control cabin.

He had once nentioned this theory to Surgeon-Com
mander Laura Ernst, without revealing who had inspired
his particular train of thought. There was no need; they
knew each other nmuch too well. On Earth, years ago, in a
moment of mutual |oneliness and depression, they had
once nmade | ove. Probably they woul d never repeat the
experience (but could one ever be quite sure of that?)
because so much had changed for both of them Yet
whenever the well-built Surgeon oscillated into the Com
mander's cabin, he felt a fleeting echo, of an old passion,
she knew that he felt it, and everyone was happy.

"Bill," she began, 'I've checked our nountaineers, and
here's ny verdict. Karl and Joe are in good shape - all
i ndi cations normal for the work they've done. But WII
shows signs of exhaustion and body-loss - | won't bot her
about the details. | don't believe he's been getting all the
exerci se he should, and he's not the only one. There's
been sone cheating in the centrifuge; if there's any nore,
heads will roll. Please pass the word.'

"Yes, Mp'am But there's some excuse. The men have
been working very hard.'

"Wth their brains and fingers, certainly. But not with
their bodies - not real work in kil ograme-netres. And
that's what we'll be dealing with, if we're going to ex-
pl ore Rama.'

"Wl l, can we?'

"Yes, if we proceed with caution. Karl and | have
wor ked out a very conservative profile - based on the
assunption that we can dispense with breathing gear be-
| ow Level Two. OF course, that's an incredible stroke of
| uck, and changes the whole logistics picture. | still can't
get used to the idea of a world with oxygen... So we only
need to supply food and water and thernosuits, and
we re in business. Going down will be easy; it looks as if
we can slide nost of the way, on that very convenient
bani ster.'

"I'"ve got Chips working on a sled with parachute brak-
ing. Even if we can't risk it for crew, we can use it for
stores and equi prent .’

"Fine; that should do the trip in ten m nutes; otherw se
it will take about an hour.
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"Cinbing up is harder to estimate; 1'd like to allow six
hours, including two one-hour periods. Later, as we get
experience - and devel op sone nuscles - we nay be able
to cut this back considerably.

"What about psychol ogi cal factors?

"Hard to assess, in such a novel environnent. Darkness
may be the biggest problem

"I"lIl establish searchlights on the Hub. Besides its own
| anps, any party down there will always have a beam pl ay-
ing onit.'

'Good - that should be a great help.'

'One other point: should we play safe and send a party
only hal fway down the stair - and back - or should we go
the whole way on the first attenpt?

"I'f we had plenty of tine, |I'd be cautious. But time is
short, and | can see no danger in going all- the way - and
| ooki ng around when we get there.'

' Thanks, Laura - that's all | want to know. I'll get the
Exec working on the details. And I'Il order all hands to
the centrifuge - twenty mnutes a day at half a gee. WII
that satisfy you?'

"No. It's point six gee down there in Rama, and | want
a safety nmargin. Make it three quarters-'

"Quch!'

‘-for ten mnutes-'
I"1l settle for that-'
'-twice a day.'

"Laura, you're a cruel, hard woman. But so be it. |'I|
break the news just before dinner. That should spoil a
few appetites.'

It was the first tinme that Comrander Norton had ever
seen Karl Mercer slightly ill at ease. He had spent the
fifteen mnutes discussing the logistics problemin his
usual conpetent manner, but sonethi ng was obvi ously
worrying him His captain, who had a shrewd idea of
what it was, waited patiently until he brought it out.

" Ski pper,' Karl said at length, 'are you sure you should
|l ead this party? If anything goes wong, |'mconsiderably
nmor e expendabl e. And |'ve been further inside Rama
than anyone else - even if only by fifty netres.

"Granted. But it's time the commander |ed his troops,
and we' ve decided that there's no greater risk on this trip

than on the last. At the first sign of trouble, 1'll be back
up that stairway fast enough to qualify for the Lunar
ad ynpi cs.'

He waited for any further objections, but none cane,
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though Karl still |ooked unhappy. So he took pity on him
and added gently: '"And | bet Joe will beat ne to the
top.'

The big man rel axed, and a slow grin spread across his
face. "All the same, Bill, | w sh you'd taken someone el se.’
"l wanted one man who' d been down before, and we
can' t both go. As for Herr Doctor Professor Sergeant
Myron, Laura says he's still two kil os overwei ght. Even
shavi ng of f that noustache didn't help.’

"Who's your nunber three?
"I still haven't decided. That depends on Laura.
' She wants to go herself.

"Who doesn't? But if she turns up at the top of her own
fitness list, I'll be very suspicious.

As Li eut - Conmander Mercer gathered up his papers
and | aunched himnself out of the cabin, Norton felt a
brief stab of envy. Alnpbst all the crew - about eighty-five
per cent, by his mnimmestinmte - had worked out
sone sort of enotional accommopdati on. He had known
shi ps where the captain had done the same, but that was
not his way. Though discipline aboard the Endeavour
was based very largely on the mutual respect between
highly trained and intelligent nen and wonmen, the com
mander needed something nmore to underline his posi-
tion. His responsibility was uni que, and demanded a cer-
tain degree of isolation, even fromhis closest friends. Any
I'iaison could be damaging to norale, for it was al nost
i npossi bl e to avoid charges of favouritism - For this rea-
son, affairs spanning nore than two degrees of rank were
firmy discouraged; but apart fromthis, the only rule
regul ating shi pboard sex was 'So long as they don't do it
in the corridors and frighten the sinps'.

There were four superchi nps aboard Endeavour,
though strictly speaking the name was inaccurate, be-
cause the ship's non-human crew was not based on chim
panzee stock. In zero gravity, a prehensile tail is an
enor nous advantage, and all attenpts to supply these to
humans had turned into enbarrassing failures. After
equal Iy unsatisfactory results with the great apes, the
Super chi mpanzee Corporation had turned to the nonkey
ki ngdom

Bl acki e, Blondie, Goldie and Brownie had famly trees
whose branches included the nost intelligent of the Ad
and New Worl d nonkeys, plus synthetic genes that had
never existed in nature. Their rearing and education had
probably cost as nuch as that of the average spaceman,
and they were worth it. Each weighed less than thirty
kil os and consuned only half the food and oxygen of a
human bei ng, but each could replace 2.75 nen for house-
keepi ng, elenentary cooking, tool-carrying and dozens of
ot her routine jobs.

That 2.75 was the Corporation's claim based on in-
numer abl e time-and-notion studies. The figure, though
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surprising and frequently chal |l enged, appeared to be ac-
curate, for sinps were quite happy to work fifteen hours a
day and did not get bored by the npbst nenial and repeti-
tious tasks. So they freed human bei ngs for human work;
and on a spaceship, that was a matter of vital inportance.

Unl i ke the nmonkeys who were their nearest rel atives
Endeavour's sinps were docil e, obedient and uni nqui si -
tive. Being cloned, they were al so sexless, which elim -
nat ed awkward behavi oural problens. Carefully house-
trained vegetarians, they were very clean and didn't
snell; they woul d have nmade perfect pets, except that
nobody coul d possi bly have afforded them

Despite these advantages, having sinps on board in-
vol ved certain problens. They had to have their own
quarters - inevitably |abelled ' The Monkey House'
Their little nmess-roomwas al ways spotless, and was wel | -
equi pped with TV, games equi pnent and programmed
teachi ng machi nes. To avoi d accidents, they were absol -
utely forbidden - to enter the ship's technical areas; the
entrances to all these were colour-coded in red, and the
sinps were conditioned so that it was psychologically im
possible for themto pass the visual barriers.

There was al so a communi cati ons probl em Though
they had an equivalent 1Q of sixty, and coul d understand
several hundred words of English, they were unable to
talk. It had proved inpossible to give useful vocal chords
either to apes or nonkeys, and they therefore had to ex-
press thensel ves in sign | anguage.

The basic signs were obvious and easily | earned, so that
everyone on board ship could understand routine nes-
sages. But the only man who coul d speak fluent Sinpish
was their handler - Chief Steward M Andrews.

It was a standing joke that Sergeant Ravi MAndrews
| ooked rather like a sinp - which was hardly an insult,
for with their short, tinted pelts and graceful novenents
they were very handsone ani mals. They were al so affec-
tionate, and everyone on board had his favourite; Com
mander Norton's was the aptly-naned Gol di e.

But the warmrel ationship which one could so easily
establish with sinps created another problem often used
as a powerful argunent against their enploynent in
space. Since they could only be trained for routine, |ow
grade tasks, they were worse than useless in an energ-
ency; they could then be a danger to thenselves and to
their human conpanions. In particular, teaching themto
use spacesuits had proved inpossible, the concepts in-
vol ved being quite beyond their understanding.

No one liked to talk about it, but everybody knew
what had to be done if a hull was breached or the order
came to abandon ship. It had happened only once; then
the sinp handl er had carried out his instructions nore
than adequately. He was found with his charges, killed
by the sanme poi son. Thereafter the - job of euthing was
transferred to the chief nedical officer, who it was felt
woul d have | ess enotional invol venent.
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Norton was very thankful that this responsibility, at
| east, did not fall upon the captain's shoul ders. He had
known men he would have killed with far fewer qual ns
than he woul d Gol di e.

CHAPTER TWELVE - The Stairway of the Gods

In the clear, cold atnosphere of Rama, the beam of the
searchlight was conpletely invisible. Three kil onetres
down fromthe central Hub, the hundred-netre wi de ova

of light lay across a section of that col ossal stairway. A
brilliant oasis in the surroundi ng darkness, it was sweep-
ing slowy towards the curved plain still five kilonetres
below, and in its centre noved a trio of ant-like figures,
casting | ong shadows before them

It had been, just as they had hoped and expected, a
compl etely uneventful descent. They had paused briefly
at the first platform and Norton had wal ked a few hun-
dred netres along the narrow, curving | edge before start-
ing the slide dowmn to the second | evel. Here they had
di scarded their oxygen gear, and revelled in the strange
| uxury of being able to breathe w thout mechanical aids.
Now t hey could explore in confort, freed fromthe great-
est danger that confronts a man in space, and forgetting
all worries about suit integrity and oxygen reserve.

By the tinme they had reached the fifth level, and there
was only one nore section to go, gravity had reached al -
nmost half its terrestrial value. Rama's centrifugal spin
was at |last exerting its real strength; they were surrender-
ing thenselves to the inplacable force which rules every
pl anet, and which can exert a nerciless price for the
smal lest slip. It was still very easy to go downwards; but
the thought of the return, up those thousands upon thou-
sands of steps, was already beginning to prey upon their
m nds.

The stairway had | ong - ago ceased its vertigi nous
downward plunge and was now fl attening out towards
the horizontal. The gradient was now only about s in 5;
at the beginning, it had been 5 in i. Nornmal wal ki ng was
now bot h physically, and psychol ogi cally, acceptabl e;
only the lowered gravity rem nded themthat they were
not descendi ng sone great stairway on Earth. Norton had
once visited the ruins of an Aztec tenple, and the feelings
he had then experienced cane echoing back to him-
anplified a hundred tines. Here was the sane sense of
awe and nystery, and the sadness of the irrevocably van-
i shed past. Yet the scale here was so nmuch greater, both in
time and space, that the nmind was unable to do it justice;
after a while, it ceased to respond. Norton wondered if,
sooner or later, he would take even Rana for granted.

And there was another respect in which the parall el
with terrestrial ruins failed conpletely. Rama was hun-
dreds of tinmes older than any structure that had survived
on Earth - even the Great Pyranid. But everything
| ooked absolutely new, there was no sign of wear and
tear.
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Norton had puzzl ed over this a good deal, and had
arrived at a tentative explanation. Everything that they
had so far exanmined was part of an energency back-up
system very seldomput to actual use. He could not inag-
ine that the Ranans - unless they were physical fitness
fanatics of the kind not unconmon on Earth - ever
wal ked up and down this incredible stairway, or its two
i denti cal conpanions conpleting the invisible Y far
above his head. Perhaps they had only been required
during the actual construction of Rama, and had served
no purpose since that distant day. That theory would do
for the nmoment, yet it did not feel right. There was sone-
thing wrong, somewhere..

They did not slide for the |ast kilometre but went
down the steps two at a tinme in long, gentle strides; this
way, Norton decided, they would give nore exercise to
nmuscl es that woul d soon have to be used. And so the end
of the stairway came upon them al nbst unawares; sud-
denly, there were no nore steps - only a flat plain, dul
grey in the now weakeni ng beam of the Hub searchlight,
fading away into the darkness a few hundred metres
ahead.

Norton | ooked back al ong the beam towards its source
up on the axis nore than eight kilonmetres away. He knew
that Mercer would be watching through the tel escope, so
he waved to himcheerfully.

"Captain here,' he reported over the radio. 'Everyone in
fine shape - no problems. Proceeding as pl anned.

'CGood,' replied Mercer. 'We'll be watching.

There was a brief silence; then a new voice cut in.
"This is the Exec, on board ship. Really, Skipper, this
isn't good enough. You know t he news services have been
screamng at us for the last week. | don't expect deathless
prose, but can't you do better than that?

“I''l'l try," Norton chuckled. 'But remenber there's
nothing to see yet. It's like - well, being on a huge, dark-
ened stage, with a single spotlight. The first few hundred
steps of the stairway, rise out of it until they di sappear
into the darkness overhead. What we can see of the plain
| ooks perfectly flat - the curvature's too small to be vis-
ible over this linted area. And that's about it.

"Li ke to give any inpressions?

"Well, it's still very cold - below freezing - and we're
gl ad of our thernpsuits. And quiet of course; quieter than
anything |'ve ever known on Earth, or in space, where
there's always some background noi se. Here, every sound
is swal |l owed up; the space around us is so enornous that
there aren't any echoes. It's weird, but | hope we'll get
used to it.'

' Thanks, Skipper. Anyone else - Joe, Boris?

Lt Joe Calvert, never at a loss for words, was happy to
obl i ge.
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‘"I can't help thinking that this is the first time - ever
- that we've been able to wal k on another world, breath-
ing its natural atmosphere - though | suppose "natural" is
hardly the word you can apply to a place like this. Still,
Rama nmust resenble the world of its builders; our own
spaceships are all mniature earths. Two examnples are
damed poor statistics, but does this nmean that all in-
telligent life-forms are oxygen eaters? What we've seen of
their work suggests that the Ramans were humanoi d,
t hough perhaps about fifty per cent taller than we are.
Woul dn't you agree, Boris?

Is Joe teasing Boris? Norton asked hinself. | wonder
how he's going to react? ..

To all his shipmates, Boris Rodrigo was sonething of
an enigma. The quiet, dignified conmunications officer
was- popular with the rest of the crew, but he never en-
tered fully into their activities and al ways seened a little
apart - marching to the nusic of a different drumrer.

As indeed he was, being a devout menber of the Fifth
Church of Christ, Cosmponaut. Norton had never been
abl e to discover what had happened to the earlier four,
and he was equally in the dark about the Church's rituals
and cerenonies. But the main tenet of its faith was well
known: it believed that Jesus Christ was a visitor from
space, and had constructed an entire theol ogy on that
assunpti on.

It was perhaps not surprising that an unusually high
proportion of the Church's devotees worked in space in
sonme capacity or other. Invariably, they were efficient,
consci entious and absolutely reliable. They were univers-
ally respected and even |iked, especially as they made no
attenpt to convert others. Yet there was al so sonething
slightly spooky about them Norton could never under-
stand how nen with advanced scientific and technica
training could possibly believe sone of the things he had
heard Christers state as incontrovertible facts.

As he waited for Lt Rodrigo to answer Joe's possibly
| oaded question, the conmander had a sudden i nsi ght
into his own hidden notives. He had chosen Boris be-
cause he was physically fit, technically qualified, and
conpl etely dependable. At the sane tine, he wondered if
sonme part of his nmind had not selected the |ieutenant out
of an al nost mischievous curiosity. How would a nman
with such religious beliefs react to the awesone reality
of Rama? Suppose he encountered sonething that con-

founded his theology ... or, for that matter, confirned
it?

But Boris Rodrigo, with his usual caution, refused to be
dr awn.

"They were certainly oxygen breathers, and they could
be humanoid. But let's wait and see. Wth any |uck, we
shoul d di scover what, they were |ike. There may be pic-
tures, statues - perhaps even bodies, over in those towns.
If they are towns.'
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"And the nearest is only eight kilonetres away,' said
Joe Calvert hopefully.

Yes, thought the commander, but it's also eight kilo-
metres back - and then there's that overwhelmng stair-
way to clinmb again. Can we take the risk?

A quick sortie to the "town' which they had named
Paris had been anong the first of his contingency plans,
and now he had to nake his decision. They had anpl e
food and water for a stay of twenty-four hours; they
woul d always be in full view of the back-up team on the
Hub, and any ki nd of accident seened virtually inpos-
sible on this smooth, gently curving, netal plain. The only
f oreseeabl e danger was exhaustion; when they got to
Pari s, which they could do easily enough, could they do
nmore than take a few photographs and perhaps coll ect
sonme snall artifacts, before they had to return?

But even such a brief foray would be worth it; there
was so little time, as Rama hurtl ed sunwards towards a
peri helion too dangerous for Endeavour to match.

In any case, part of the decision was not his to nake.
Up in the ship, Dr Ernst would be watching the outputs
of the bio-telenmetering sensors attached to his body. If
she turned thunbs-down, that woul d be that.

'Laura, what do you think?

'Take thirty mnutes' rest, and a five hundred calorie
energy nodul e. Then you can start.'

' Thanks, Doc,' interjected Joe Calvert. '"Now | can die
happy. | always wanted to see Paris. Montmartre, here we
cone. '

CHAPTER THI RTEEN - The Pl ain of Rama

After those intermnable stairs, it was a strange luxury to
wal kK once nore on a horizontal surface. Directly ahead,

the ground was indeed conpletely flat; to right and |eft,

at the limts of the floodlit area, the rising curve could
just be detected. They m ght have been wal king al ong a

very wide, shallow valley; it was quite inpossible to be-
lieve that they were really crawing along the inside of a
huge cylinder, and that beyond this little oasis of |ight
the land rose up to neet - no, to become - the sky.

Though they all felt a sense of confidence and subdued
excitenent, after a while the al nost pal pable sil ence of
Rama began to wei gh heavily upon them Every footstep,
every word, vanished instantly into the unreverberant
void; after they had gone little nore than half a kil o-
metre, Lt Calvert could stand it no | onger

Among his minor acconplishnents was a tal ent now
rare, though many thought not rare enough - the art of
whi stling. Wth or w thout encouragenment he could re-
produce the thenes from nost of the novies of the |ast
two hundred years. He started appropriately with Hei gh-
ho, heigh-ho, '"tis off to work we go, found that he
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couldn't stay down confortably in the bass with Disney's
mar chi ng dwarfs, and switched quickly to River Kwai.

Then he progressed, nore or |ess chronologically, through
hal f a dozen epics, culmnating with the thene fromSid
Krassman's fanobus | ate-twentieth-century Napol eon.

It was a good try, but it didn't work, even as a noral e-
bui |l der. Rarma needed the grandeur of Bach or Beet-
hoven or Sibelius or Tuan Sun, not the trivia of popular
entertai nment. Norton was on the point of suggesting
that Joe save his breath for later exertions, when the
young officer realized the inappropriateness of his efforts.
Thereafter, apart from an occasional consultation with
the ship, they marched on in silence. Rama had won this
round.

On his initial traverse, Norton had allowed for one de-
tour. Paris lay straight ahead, hal fway between the foot
of the stairway and the shore of the Cylindrical Sea, but
only a kilonetre to the right of their track was a very
prom nent, and rather nysterious, feature which had
been christened the Straight Valley. It was a | ong groove
or trench, forty netres deep and a hundred wi de, with
gently sloping sides; it had been provisionally identified
as an irrigation ditch or canal. Like the stairway itself, it
had two simlar counterparts, equally spaced around the
curve of Rama.

The three valleys were al nost ten kilometres | ong, and
stopped abruptly just before they reached the Sea -
which was strange, if they were intended to carry water.
And on the other side of the Sea the pattern was re-
peated: three nore ten-kilonetre-trenches continued on
to the South Pol ar region

They reached the end of the Straight Valley after only
fifteen mnutes' confortable wal king, and stood for a
while staring thoughtfully into its depths. The perfectly
snmooth wal l's sl oped down at an angle of sixty degrees;
there were no steps or footholds. Filling the bottomwas a
sheet of flat, white material that |ooked very nmuch |ike
ice. A specinen could settle a good nany argunents;

Norton decided to get one.

Wth Calvert and Rodrigo acting as anchors and pay-
ing out a safety rope, he rapelled slowy down the steep
incline. When he reached the bottom he fully expected
to find the famliar slippery feel of ice underfoot, but he
was m staken. The friction was too great; his footing was
secure. This material was sonme kind of glass or trans-
parent crystal; when he touched it with his fingertips, it
was col d, hard and unyi el di ng.

Turning his back to the searchlight and shielding his
eyes fromits glare. Norton tried to peer into the crystal -
line depths, as one nay attenpt to gaze through the ice of
a frozen | ake. But he could see nothing; even when he
tried the concentrated beam of his own helnet-1lanp. he
was no nore successful. This stuff was translucent, but
not transparent. If it was a frozen liquid, it had a nelting-
poi nt very much higher than water.
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He tapped it gently with the hanmer from his geol ogy
kit; the tool rebounded with a dull, unnusical 'dunk’
He tapped harder, with no nore result, and was about to
exert his full strength when some inpul se made hi m de-
Si st.

It seened nost unlikely that he could crack this mat-
erial; but what if he did? He would be |ike a vandal,
smashi ng sone enornous pl ate-glass wi ndow. There woul d
be a better opportunity later, and at |east he had dis-
covered valuable information. It now seermed nore un-
likely than ever that this was a canal; it was sinply a
peculiar trench that stopped and started abruptly, but
| ed nowhere. And if at any tine it had carried liquid,
where were the stains, the encrustations of dried-up sedi-
ment, that one woul d expect? Everything was bright and
clean, as if the builders had | eft only yesterday..

Once again he was face to face with the fundanental
mystery of Rama, and this tine it was inpossible to evade
it. Commander Norton was a reasonably imaginative
man, but he woul d never have reached his present posi-
tion if he had been liable to the wilder flights of fancy.
Yet now, for the first time, he had a sense - not exactly of
forebodi ng, but of anticipation. Things were not what
they seened; there was sonething very, very odd about a
pl ace that was sinultaneously brand new - and a million
years ol d.

Very thoughtfully, he began to walk slowy along the
length of the little valley, while his conpanions. stil
hol ding the rope that was attached to his waist, followed
himalong the rim He did not expect to make any
further discoveries, but he wanted to |l et his curious eno-
tional state run its course. For something el se was worry-
ing him and it had nothing to do with the inexplicable
newness of Ramm

He had wal ked no nore than a dozen nmetres when it
hit himlike a thunderbolt.

He knew t his place. He had been here before. Even on
Earth, or sone familiar planet, that experience is dis-
qui eting, though it is not particularly rare. Mdst nen
have known it at some time or other, and usually they
dismiss it as the nenory of a forgotten photograph, a
pure coincidence - or, if they are nystically inclined,
sonme formof tel epathy from another mnd, or even a
fl ashback fromtheir own future.

But to recognize a spot which no other human being
can possi bly have seen - that is quite shocking. For sev-
eral seconds, Commander Norton stood rooted to the
snoot h crystalline surface on which he had been wal k-
ing, trying to straighten out his enotions. H's well-ordered
uni ver se had been turned upside down, and he had
a dizzying glinpse of those mysteries at the edge of exist-
ence whi ch he had successfully ignored for nost of his
life.

Then, to his inmmense relief, commbn sense cane to the
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rescue. The disturbing sensation of déja-vu faded out, to
be replaced by a real and identifiable menory fromhis
yout h.

It was true - he had once stood between such steeply
sloping walls, watching themdrive into the distance unti
they seened to converge at a point indefinitely far ahead.
But they had been covered with neatly trimred grass;
and underfoot had been broken stone, not snooth crys-
tal.

It had happened thirty years ago, during a sunmer
vacation in England. Largely because of another student
(he coul d renenber her face - but he had forgotten her
nane) he had taken a course of industrial archaeol ogy,
then very popul ar anbng sci ence and engi neering gradu-
ates. They had expl ored abandoned coal - ni nes and cot -
ton mlls, clinbed over ruined blast-furnaces and steam
engi nes, goggl ed unbelievingly at primtive (and still dan-
gerous) nucl ear reactors, and driven pricel ess' turbine-
power ed antiques al ong restored notor roads.

Not everything that they saw was genui ne; nuch had
been | ost during the centuries, for nen sel dombother to
preserve the conmmonpl ace articles of everyday life. But
where it was necessary to nake copies, they had been re-
constructed with | oving care.

And so young Bill Norton had found hinself bow ing
al ong, at an exhilarating hundred kil onetres an hour,
whil e he furiously shovelled precious coal into the firebox
of a loconotive that | ooked two hundred years ol d, but
was actually younger than he was. The thirty-kilometre
stretch of the Great Western Railway, however, was quite
genui ne, though it had required a good deal of excavat-
ing to get it back into comm ssion

Whi stl e screami ng, they had plunged into a hillside
and raced through a snmoky, flane-lit darkness. An aston-
ishingly long tinme later, they had burst out of the tunne
into a deep, perfectly straight cutting between steep
grassy banks. The long-forgotten vista was al nost identi-
cal with the one before himnow.

"What is it, Skipper?' called Lt Rodrigo. 'Have you
found sonet hi ng?"

As Norton dragged hinself back to present reality,
some of the oppression lifted fromhis mnd. There was
mystery here - yes; but it mght not be beyond human
under st andi ng. He had | earned a | esson, though it was
not one that he could readily inpart to others. At all
costs, he must not |et Rama overwhel m him That way
lay failure - perhaps even madness.

"No,' he answered, 'there's nothing down here. Haul
me up - we 11 head straight to Paris.'

CHAPTER FOURTEEN - St orm Warni ng

"I've called this neeting of the Committee,' said H s Ex-
cell ency the Anbassador of Mars to the United Pl anets,
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'because Dr Perera has sonething inportant to tell us

He insists that we get in touch with Conmander Norton

right away, using the priority channel we've been able to
establish after, | mght say, a good deal of difficulty. Dr
Perera's statenment is rather technical, and before we

cone to it | think a summary of the present position

m ght be in order; Dr Price has prepared one. Ch yes -

sonme apol ogi es for absence. Sir Lewis Sands is unable to
be with us because he's chairing a conference, and Dr
Tayl or asks to be excused?

He was rather pleased about that |ast abstention. The
ant hropol ogi st had rapidly lost interest in Rama, when it
becane obvious that it would present little scope for him
Li ke many others, he had been bitterly di sappointed to
find that the nobile worldl et was dead; now there would
be no opportunity for sensational books and viddies
about Raman rituals and behavi oural patterns. Ot hers
m ght dig up skeletons and classify artifacts; that sort of
thing did not appeal to Conrad Tayl or. Perhaps the only
di scovery that would bring himback in a hurry woul d be
some highly explicit works of art, like the notorious fres-
coes of Thera and Pompeii. -

Thel ma Price, the archaeol ogi st, took exactly the oppo-
site point of view She preferred excavations and ruins
uncluttered by inhabitants who mght interfere with dis-
passi onate, scientific studies. The bed of the Mediter-
ranean had been ideal - at least until the city planners
and | andscape artists had started getting in the way. And
Rama woul d have been perfect, except for the nadden-
ing detail that it was a hundred mllion kilonetres away
and she woul d never be able to visit it in person.

"As you all know,' she began, 'Conmander Norton has
conpl eted one traverse of alnost thirty kilometres, wth-
out encountering any problens. He explored the curious
trench shown on your maps as the Straight Valley; its
purpose is still quite unknown, but it's clearly inportant
as it runs the full length of Rama - except for the break
at the Cylindrical Sea - and there are two other identica
structures 120 degrees apart round the circunference of
-the worl d.

'Then the party turned left - or East, if we adopt the
North Pol e convention - until they reached Paris. As
you'll see fromthis photograph, taken by a tel escope
camera at the Hub, it's a group of several hundred buil d-
ings, with wide streets between them

" Now t hese phot ographs were taken by Commander
Norton's group when they reached the site. If Paris is a
city, it's a very peculiar one. Note that none of the buil d-
i ngs have w ndows, or even doors! They are all plain
rectangul ar structures, an identical thirty-five netres
hi gh. And they appear to have been extruded out of the

ground - there are no seans or joints - look at this close-
up of the base of a wall - there's a snooth transition into
t he ground.

"My own feeling is that this place is not a residentia
area, but a storage or supply depot. In support of that
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theory, look at this photo

' These narrow slots or grooves, about five centinetres
wide, run along all the streets, and there's one |leading to
every building - going straight into the wall .There's a
striking resenbl ance to the street-car tracks of the early
twentieth century; they are obviously part of some trans-
port system

"We' ve never considered it necessary to have public
transport direct to every house. It would be econonically
absurd - people can always wal k a few hundred netres.

But if these buildings are used for the storage of heavy
materials, it would make sense.

"May | ask a question?' said the Anbassador for Earth.
"OfF course, Sir Robert.'

" Commander Norton couldn't get into a single build-
i ng?

'"No; when you listen to his report, you can tell he was
quite frustrated. At one tine he decided that the buil d-
ings could only be entered from underground; then he
di scovered the grooves of the transport system and
changed hi s m nd.

"Did he try to break in?

' There was no way he could, w thout expl osives or
heavy tools. And he doesn't want to do that until all
ot her approaches have fail ed.

"I have it!' Dennis Sol onons suddenly interjected. 'Co-
cooni ng!"’

"I beg your pardon?

"It's a techni que devel oped a coupl e of hundred years
ago,' continued the science historian. 'Another nane for
it is nmoth-balling. When you have sonething you want to
preserve, you seal it inside a plastic envel ope, and then
punp in an inert gas. The original use was to protect
mlitary equi pment between wars; it was once applied to
whol e ships. It's still widely used in nmuseuns that are
short of storage space; no one knows what's inside sone of
the hundred-year-old cocoons in the Sm thsoni an base-
ment .’

Pati ence was not one of Carlisle Perera's virtues; he was
aching to drop his bonbshell, and could restrain hinself
no | onger.

'Pl ease, M Anbassador! This is all very interesting,
but | feel ny information is rather nore urgent.

"If there are no other points - very well, Dr Perera.’

The exobi ol ogi st, unlike Conrad Tayl or, had not
found Rama a disappointnment. It was true that he no
| onger expected to find life - but sooner or later, he had
been quite sure, sonme renmi ns woul d be di scovered of the
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creatures who had built this fantastic world. The ex-

pl oration had barely begun, although the tine avail able
was horribly brief before Endeavour would be forced to
escape from her present sun-grazing orbit.

But now, if his calculations were correct, Man's contact
with Rama woul d be even shorter than he had feared.
For one detail had been overl ooked - because it was so
| arge that no one had noticed it before.

"According to our latest information,' Perera began,
‘one party is nowon its way to the Cylindrical Sea, while
Conmander Norton has another group setting up a sup-
ply base at the foot of Stairway Al pha. Wen that's estab-
lished, he intends to have at |east two exploratory m s-
sions operating at all times. In this way he hopes to use
his limted manpower at nmaxi mum effi ci ency.

e« '"It's a good plan, but there may be no tine to carry it
out. In fact, | would advise an imedi ate alert, and a
preparation for total withdrawal at twelve hours' notice.
Let nme explain..

"lIt's surprising how few peopl e have commented on a
rat her obvious anomaly about Rama. It's now well inside
the orbit of Venus - yet the interior is still frozen. But the
temperature of an object in direct sunlight at this point
i s about five hundred degrees!

" The reason of course, is that Rama hasn't had tinme to
warmup. It must have cool ed down to near absolute zero
- two hundred and seventy below - while it was in inter-
stellar space. Now, as it approaches the sun, the outer
hull is already al nbst as hot as nolten | ead. But the
inside will stay cold, until the heat works its way through
that kilonetre of rock.

"There's sone kind of fancy dessert with a hot exterior
and ice-creamin the mddle - | don't renenber what it's
call ed-'

'Baked Alaska. It's a favourite at UP banquets, unfor-
tunately.'

" Thank you, Sir Robert. That's the situation in Rama
at the monment, but it won't last. Al these weeks, the
sol ar heat has been working its way through, and we ex-
pect a sharp tenperature rise to begin in a few hours.
That's not the problem by the tine we'll have to | eave
anyway, it will be no nore than confortably tropical."'

"Then what's the difficulty?

'l can answer in one word, M Anbassador. Hurri -
canes.'

CHAPTER FI FTEEN - The Edge of the Sea

There were now nore than twenty nen and wonen in-

side Rama - six of themdown on the plain, the rest ferry-
i ng equi pnent and expendabl es through the airl ock sys-
tem and down the stairway. The ship itself was al nost
deserted, with the m ni mum possible staff on duty; the
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j oke went around that Endeavour was really being run
by the four sinps and that Col die had been given the
rank of Acting- Cormander.

For these first explorations, Norton had established a
nunber of ground-rul es; the nost inportant dated back
to the earliest days of man's space-faring. Every group, he
had deci ded, nust contain one person with prior experi-
ence. But not nore than one. In that way, everybody
woul d have an opportunity of |earning as quickly as pos-
si bl e.

And so the first party to head for the Cylindrical Sea,
though it was | ed by Surgeon-Commander Laura Ernst,
had as its one-tinme veteran Lt Boris Rodrigo, just back
fromParis. The third menber, Sergeant Pieter Rousseau,
had been with the back-up teans at the Hub; he was an
expert on space reconnai ssance instrunentation, but on
this trip he would have to depend on his own eyes and a
smal | portabl e tel escope.

Fromthe foot of Stairway Al pha to the edge of the Sea
was just under fifteen kilonmetres - or an Earth-equi-
val ent of eight under the low gravity of Rama. Laura
Ernst, who had to prove that she lived up to her own
standards, set a brisk pace. They stopped for thirty mn-
utes at the mid-way mark, and nade the whole trip in a
conpl etely uneventful three hours.

It was al so quite nonotonous, wal king forward in the
beam of the searchlight through the anechoi c darkness of
Rama. As the pool of |ight advanced with them it slowy
elongated into a long, narrow ellipse; this foreshortening
of the beamwas the only visible sign of progress. If the
observers up on the Hub had not given them continua
di stance checks, they could not have guessed whet her
they had travelled one kilonetre, or five, or ten. They
just pl odded onwards through the mllion-year-old night,
over an apparently seam ess netal surface

But at last, far ahead at the limts of the now weaken-
ing beam there was sonmething new. On a normal world,
- it would have been a horizon; as they approached, they
could see that the plain on which they were wal ki ng dane
to an abrupt stop. They were nearing the edge of the
Sea.

"Only a hundred netres,' said Hub Control. 'Better
sl ow down. '

That was hardly necessary, yet they had al ready done
so. It was a sheer straight drop of fifty metres fromthe
|l evel of the plain to that of the Sea - if it was a sea, and not
anot her sheet of that nysterious crystalline material. Al-
t hough Norton had i npressed upon everyone the danger
of taking anything for granted in Rama, few doubted
that the Sea was really nade of ice. But for what conceiv-
abl e reason was the cliff on the southern shore five hun-
dred nmetres high, instead of the fifty here?

It was as if they were approaching the edge of the
world; their oval of light, cut off abruptly ahead of them
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becane shorter and shorter. But far out on the curved
screen of the Sea their nonstrous foreshortened shadows
had appeared, nmagnifying and exaggerati ng every nove-
ment. Those shadows had been their conpani ons every

step of the way, as they marched down the beam but now
that they were broken at the edge of the cliff they no

| onger seened part of them They mi ght have been crea-
tures of the Cylindrical Sea, waiting to deal with any in-
truders into their donain.

Because they were now standing on the edge of a fifty-
metre cliff, it was possible for the first time to appreciate
the curvature of Rama. But no one had ever seen a frozen
| ake bent upwards into a cylindrical surface;, that was
distinctly unsettling, and the eye did its best to find sone
other interpretation. It seemed to Dr Ernst, who had once
made a study of visual illusions, that half the time she
was really looking at a horizontally curving bay, not a
surface that soared up into the sky. It required a deliber-
ate effort of will to accept the fantastic truth.

Only in the line directly ahead, parallel to the axis of
Rama, was nornalcy preserved. In this direction al one
was there agreenent between vision and logic. Here - for
the next few kilonetres at |east - Rama | ooked flat, and
was flat... And out there, beyond their distorted shadows
and the outer limt of the beam lay the island that
dom nated the Cylindrical Sea.

"Hub Control,' Dr Ernst radioed, 'please aimyour
beam at New York.'

The night of Rama fell suddenly upon them as the
oval of light went sliding out to sea. Conscious of the now
invisible cliff at their feet, they all stepped back a few
metres. Then, as if by sone nmagical stage transformation,
the towers of New York sprang into view.

The resenbl ance to old-tine Manhattan was only super-
ficial; this star-born echo of Earth's past possessed its
own unique identity. The nore Dr Ernst stared at it, the
nore certain she becane that it was not a city at all

The real New York, like all of Man's habitations, had
never been finished; still less had it been designed. This
pl ace, however, had an overall symetry and pattern,

t hough one so conplex that it eluded the nmind. It had

been concei ved and pl anned by some controlling intelli-
gence - and then it had been conpleted, |ike a nmachine

devi sed for sone specific purpose. After that, there was no
possibility of growh or change.

The beam of the searchlight slowmy tracked al ong those
di stant towers and domes and interlocked spheres and
criss-crossed tubes. Sometimes there would be a brilliant
reflection as sonme flat surface shot the |ight back towards
them the first time this happened, they were all taken by
surprise. It was exactly as. if, over there on that strange
i sl and, soneone was signalling to them..

But there was nothing that they could see here that was
not already shown in greater detail on photographs taken
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fromthe Hub. After a few mnutes, they called for the
light to return to them and began to wal k eastwards
along the edge of the cliff. It had been plausibly theor-
i zed that, somewhere, there nust surely be a flight of
steps, or a ranp, leading dowmn to the Sea. And one crew
man, who was a keen sailor, had raised an interesting
conj ecture.

"Where there's a sea,' Sergeant Ruby Barhes had pre-
dicted, 'there must be docks and harbours - and ships.
You can | earn everything about a culture by studying the
way it builds boats.' Her coll eagues thought this a rather
restricted point of view, but at least it was a stinulating
one.

Dr Ernst had al nost given up the search, and was pre-
paring to mle a descent by rope, when Lt Rodrigo spot-
ted the narrow stairway. It could easily have been over-
| ooked in the shadowed darkness bel ow the edge of the
cliff, for there was no guard-rail or other indication of its
presence. And it seened to | ead nowhere; it ran down the
fifty-metre vertical wall at a steep angle, and di sappeared
bel ow t he surface of the Sea

They scanned the flight of steps with their hel net-
lights, could see no conceivabl e hazard, and Dr Ernst
got Conmmander Norton's perm ssion to descend. A
mnute |ater, she was cautiously testing the surface of the
Sea.

Her foot slithered alnost frictionlessly back and forth.
The material felt exactly like ice. It was ice.

When she struck it with her hammer, a famliar pat-
tern of cracks radiated fromthe inpact point, and she
had no difficulty in collecting as many pi eces as she
wi shed. Sone had al ready nelted when she held up the
sanple holder to the light; the liquid appeared to be
slightly turbid water, and she took a cautious sniff.

"I's that safe?" Rodrigo called down, with a' trace of
anxi ety.

"Believe ne, Boris,' she answered, 'if there are any
pat hogens around here that have slipped through ny de-
tectors, our insurance policies | apsed a week ago.

But Boris had a point. Despite all the tests that had
been carried out, there was a very slight risk that this
subst ance mi ght be poi sonous, or might carry sone un-
known di sease. In normal circunmstances, Dr Ernst would
not have taken even this minuscul e chance. Now, how
ever, time was short and the stakes were enornous. If it
becane necessary to quaranti ne Endeavour, that woul d
be a very small price to pay for her cargo of know edge.

"It's water, but | wouldn't care to drink it - it snells
like an algae culture that's gone bad. | can hardly wait to
get it to the lab.'

'Is the ice safe to wal k on?
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'Yes, solid as a rock."'
'Then we can get to New York.

"Can we, Pieter? Have you ever tried to wal k across
four kilonetres of ice?

"Ch - | see what you nmean. Just inagi ne what Stores
woul d say, if we asked for a set of skates! Not that nany
of us would know how to use them even if we had any
aboard.'

"And there's another problem' put in Boris Rodrigo.
"Do you realize that the tenperature is already above
freezing? Before long, that ice is going to nelt. How
many spacenen can swim four kilometres? Certainly not
this one...’

Dr Ernst rejoined themat the edge of the cliff, and
held up the snall sanple bottle in triunph.

'"It's along walk for a fewcc's of dirty water, but it nmay
teach us nore about Rama than anything we' ve found so
far. let's head for hone.'

They turned towards the distant |ights of the Hub,
moving with the gentle, |oping strides which had proved
the most confortabl e neans of wal ki ng under this re-
duced gravity. Oten they | ooked back, drawn by the hid-
den enigma of the island out there in the centre of the
frozen sea

And just once, Dr Ernst thought she felt the faint sus-
picion of a breeze agai nst her cheek

It did not cone again, and she quickly forgot all about
it.

CHAPTER SI XTEEN - Keal akekua

"As you know perfectly well, Dr Perera,' said Anbassador
Bose in a tone of patient resignation, 'few of us share your
know edge of mat hematical meteorol ogy. So pl ease take

pity on our ignorance.’

"Wth pleasure,' answered the exobiol ogi st, quite un-
abashed. '|I can explain it best by telling you what is go-
ing to happen inside Rana - very soon

'The tenperature is now about to rise, as the sol ar heat
pul se reaches the interior. According to the latest in-
formation |'ve received, it's already above freezing point.
The Cylindrical Sea will soon start to thaw, and unlike
bodi es of water on Earth, it will nmelt fromthe bottom
upwar ds. That may produce sone odd effects; but I'm
much nmore concerned with the atnosphere.

"As it's heated, the air inside Ramma will expand - and
will attenpt to rise towards the central axis. And this is
the problem At ground level, although it's apparently
stationary, it's actually sharing the spin of Rana - over
ei ght hundred kilonetres an hour. As it rises towards the
axis it will try to retain that speed - and it won't be able
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to do so, of course. The result will be violent w nds and
turbul ence; | estinate velocities of between two and
three hundred kil onetres an hour.

"Incidentally, very nuch the same thing occurs on
Earth. The heated air at the Equator - which shares the
Eart h' s si xt een- hundred- ki |l onmetres-an-hour spin - runs
into the same problemwhen it rises and flows north and
sout h.'

"Ah, the Trade Wnds! | renmenber that fromny
geogr aphy | essons'

"Exactly, Sir Robert. Rama will have Trade W nds,

with a vengeance. | believe they'll last only a few hours,
and then spine kind of equilibriumw |l be restored.
Meanwhi l e, | shoul d advi se Commander Norton to evac-

uate - as soon as possible. Here is the nessage | propose
sendi ng."'

Wth a little imaginati on, Commander Norton told him

self, he could pretend that this was an inprovi sed night
camp at the foot of sone mountain in a rempte regi on of
Asia or America. The clutter of sleeping pads, collapsible
chain and tables, portable power plant, |ighting equip-
ment, electrosan toilets, and m scel |l aneous scientific ap-
paratus woul d not have | ooked out of place on Earth -
especially as there were nen and wonen wor ki ng here

wi t hout |ife-support systens.

Est abl i shing Canp Al pha had been very hard work, for
everything had had to be man-handl ed through the chain
of airlocks, sledded down the slope fromthe Hub, and
then retrieved and unpacked. Sonetinmes, when the brak-
ing parachutes had failed, a consignnent had ended up a
good kil onetre away out on the plain: Despite this, sev-
ual crew nenbers had asked perm ssion to nake the
ride; Norton had firmy forbidden it. In an energency,
however, he mi ght be prepared to reconsider the ban

Al nost all this equipnent would stay here, for the | ab-
our of carrying it back was unthinkable - in fact, inpos-
sible. There were tinmes when Commander Norton felt an
irrational shanme at |eaving so nuch human litter in this
strangely i mmacul ate place. Wen they finally departed,
he was prepared to sacrifice sone of their precious tine to
| eave everything in good order. |nprobable though it
was, perhaps mllions of years hence, when Rana shot
through sonme other star system it might have visitors
again. He would like to give thema good inpression of
Eart h.

Meanwhi |l e, he had a rather nore i medi ate probl em
During the last twenty-four hours he had received al nost
i dentical nmessages fromboth Mars and Earth. It seened
an odd coinci dence; perhaps they had been comm ser at -
ing with each other, as wives who lived safely on different
pl anets were liable to do under sufficient provocation
Rat her pointedly, they had renm nded himthat even
t hough he was now a great hero, he still had famly re-
sponsibilities.
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The Commander picked up a collapsible chair, and
wal ked out of the pool of light into the darkness sur-
rounding the canp. It was the only way he could get any
privady, and he could also think better away fromthe
turnoil. Deliberately turning his back on the organized
confusion behind him he began to speak into the re-
corder slung around his neck.

"Original for personal file, dupes to Mars and Earth.
Hell o, darling - yes, | know |I've been a | ousy correspond-
ent, but | haven't been aboard ship for a week. Apart
froma skeleton crew, we're all canping inside Rama, at
the foot of the stairway we've christened Al pha.

"I have three parties out now, scouting the plain, but
we' ve nmade di sappointingly slow progress, because every-
thing has to be done on foot. If only we had sone neans
of transport! I'd be very happy to settle for a few electric
bicycles ... they'd be perfect for the job.

"You've met ny nedical officer, Surgeon-Comander
Ernst-' He paused uncertainly; Laura had nmet one of
his wi ves, but which? Better cut that out--

Erasing the sentence, he began agai n.

"My MO, Surgeon-Commander Ernst, led the first
group to reach the Cylindrical Sea, fifteen kil onetres
fromhere. She found that it was frozen water, as we'd
expected - but you wouldn't want to drink it. Dr Ernst
says it's a dilute organic soup, containing traces of al nost
any carbon conpound you care to nane, as well as phos-
phates and nitrates and dozens of nmetallic salts. There's
not the slightest sign of Iife - not even any dead m cro-
organi sns. So we still know not hing about the biochem s-
try of the Ramans ... though it was probably not wldly
different fromours.

Sonet hi ng brushed lightly against his hair; he had
been too busy to get it cut, and would have to do somne-
thing about that before he next put on a space-hel net

"You' ve seen the viddies of Paris and the other towns
we' ve explored on this side of the Sea ... London, Rone,
Moscow. It's inpossible to believe that they were ever
built for anything to live in. Paris |ooks |like a giant stor-
age depot. London is a collection of cylinders |inked to-
gether by pipes connected to what are obvi ously punping
stations. Everything is sealed up, and there's no way of
finding what's inside w thout explosives or |asers. W
won t try these until there are no alternatives.

"As for Rome and Moscow'
' Excuse me, Skipper. Priority from Earth.

VWhat now? Norton asked hinmself. Can't a man get a
few mnutes to talk to his famlies?

He took the nessage fromthe Sergeant, and scanned it
qui ckly, just to satisfy hinself that it was not i mediate.
Then he read it again, nore slowy.
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VWhat the devil was the Rama Committee? And why
had he never heard of it? He knew that all sorts of
associ ations, societies, and professional groups - sone
serious, sonme conpletely crackpot - had been trying to
get in touch with him M ssion Control had done a good
job of protection, and woul d not have forwarded this
message unless it was considered inportant.

" Two- hundr ed-ki |l onetre wi nds - probably sudden on-
set' - well, that was sonething to think about. But it was
hard to take it too seriously, on this utterly cal mnight;
and it would be ridiculous to run away |ike frightened
m ce, when they were just starting effective exploration.

Commander Norton lifted a hand to brush aside his
hair, which had sonehow fallen into his eyes again. Then
he froze, the gesture unconpl et ed.

He had felt a trace of wind, several tines in the |ast
hour. It was so slight that he had conpletely ignored it;
after all, he was the commander of a spaceship, not a
sailing ship. Until now the movenent of air had not been
of the slightest professional concern. What would the
| ong-dead captain of that earlier Endeavour have done in
a situation such as this?

Norton had asked hinself that question at every no-
ment of crisis in the last few years. It was his secret, which
he had never reveal ed to anyone. And |ike nobst of the
important things in life, it had conme about quite by acci-
dent .

He had been captain of Endeavour for several nonths
before he realized that it was naned after one of the nobst
famous ships in history. True, during the last four hun-
dred years there had been a dozen Endeavours of sea and
two of space, but the ancestor of themall was the 370-ton
Whitby collier that Captain James Cook, RN, had sail ed
round the world between 1768 and 1771

Wth a mld interest that had quickly turned to an
absorbing curiosity - alnobst an obsession - Norton had
begun to read everything he could find about Cook. He
was now probably the world's | eading authority on the
greatest explorer of all tine, and knew whol e sections of
the Journals by heart.

It still seened incredible that one man coul d have
done so much, with such primtive equi pnent. But Cook
had been not only a suprene navigator, but a scientist
and - in an age of brutal discipline - a humanitarian. He
treated his own nmen with kindness, which was unusual
what was quite unheard of was that he behaved in ex-
actly the same way to the often hostile savages in the new
| ands he di scovered.

It was Norton's private dream which he knew he
woul d never achieve, to retrace at |east one of Cook's voy-
ages around the world. He had nade a limted but
spectacul ar start, which would certainly have astoni shed
the Captain, when he once flew a polar orbit directly
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above the Geat Barrier Reef. It had been early norning
on a clear day, and from four hundred kil onetres up he
had had a superb view of that deadly wall of coral
marked by its line of white foam al ong the Queensl and
coast .

He had taken just under five mnutes to travel the
whol e two thousand kilometres of the Reef. In a single
gl ance he coul d span weeks of perilous voyagi ng for that
first Endeavour. And through the tel escope, he had
caught a glinpse of Cooktown and the estuary where the
ship had been dragged ashore for repairs, after her near-
fatal encounter with the Reef.

A year later, a visit to the Hawaii Deep-Space Tracking
Station had given himan even nore unforgettable ex-
perience. He had taken the hydrofoil to Keal akekua Bay,
and as he noved swiftly past the bleak volcanic cliffs, he
felt a depth of enption that had surprised and even dis-
concerted him The guide had led his group of scientists,
engi neers and astronauts past the glittering netal pylon
that had replaced the earlier nonunent, destroyed by
the Great Tsunam of '68. They had wal ked on for a few
nore yards across black, slippery lava to the small plaque
at the water's edge. Little waves were breaking over it,
but Norton scarcely noticed themas he bent down to
read the words:

NEAR TH S SPOT
CAPTAI N JAMES COCK
WAS KI LLED
14 FEBRUARY, 1779
ORI G NAL TABLET DEDI CATED 28 AUGUST, 1928
BY COOK SESQUI CENTENNI AL COWM SSI ON
REPLACED BY TRI CENTENNI AL COWM SSI ON
14 FEBRUARY, 2079

That was years ago, and a hundred million kilonetres
away. But at nonments like this, Cook's reassuring pres-
ence seened very close. In the secret depths of his mind,
he woul d ask: 'Well, Captain - what is your advise? It
was a little ganme he played, on occasions when there were
not enough facts for sound judgenent, and one had to
rely on intuition. That had been part of Cook's geni us;
he al ways nmade the right choice - until the very end, at
Keal akekua Bay.

The Sergeant waited patiently, while his Conmrander
stared silently out into the night of Rama. It was no
| onger unbroken, for at two spots about four kil onetres
away, the faint patches of |ight of exploring parties could
be clearly seen.

In an energency, | can recall themwthin the hour,
Norton told hinself. And that, surely, should be good
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enough.

He turned to the Sergeant, 'Take this message. Rama
Conmittee, care of Spacecom Appreciate your advice and

wi |l take precautions. Please specify meaning of phrase
"sudden onset". Respectfully, Norton, Commander, En-
deavour.'

He waited until the Sergeant had di sappeared towards
the blazing lights of the canp, then switched on his re-
corder again. But the train of thought was broken, and
he coul d not get back into the nobod. The letter would
have to wait for sone other tine.

It was not often that Captain Cook cane to his aid
when he was neglecting his duty. But he suddenly re-
menbered how rarely and briefly poor Elizabeth Cook
had seen her husband in sixteen years of married life. Yet
she had borne himsix children - and outlived them all

H s wives, never nore than ten m nutes away at the
speed of light, had nothing to conpl ain about..

CHAPTER SEVENTEEN - Spring

During the first '"nights' on Rama, it had not been easy to
sl eep. The darkness and the nysteries it conceal ed were
oppressive, but even nore unsettling was the silence. Ab-
sence of noise is not a natural condition; all human
senses require sone input. If they are deprived of it, the
m nd manufactures its own substitutes.

And so many sl eepers had conpl ai ned of strange noi ses
- even of voices - which were obviously illusions, because
those awake had heard not hi ng. Surgeon- Cormander
Ernst had prescribed a very sinple and effective cure;
during the sleeping period, the canp was now |l ul | ed by
gentl e, unobtrusive background rmnusic.

Thi s night, Commander Norton found the cure in-
adequate. He kept straining his ears into the darkness,
and he knew what he was listening for. But though a very
faint breeze did caress his face fromtine to tine, there
was no sound that could possibly be taken for that of a
distant, rising wind. Nor did either of the exploring
parties report anything unusual

At |east, around Ship's nidnight, he went to sleep
There was al ways a man on watch at the conmunicati ons
consol e, in case of any urgent nessages. No other precau-
ti ons seemed necessary.

Not even a hurricane could have created the sound
that did wake him and the whole canp, in a single in-
stant. It seenmed that the sky was falling, or that Rama
had split open and was tearing itself apart. First there
was a rendi ng crack, then a | ong-drawn-out series of

crystalline crashes like a mllion glass-houses being de-
mol i shed. It lasted for mnutes, though it seened |like
hours; it was still continuing, apparently noving away

into the distance, when Norton got to the message centre.
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"Hub Control! What's happened?

"Just a monent, Skipper. It's over by the Sea. We're
getting the light onit.'

Ei ght kil onetres overhead, on the axis of Rama, the
searchlight began to swing its beamout across the plain.
It reached the edge of the Sea, then started to track al ong
it, scanning around the interior of the world. A quarter
of the way round the cylindrical surface, it stopped.

Up there in the sky - or what the mind still persisted in
calling the sky - sonething extraordi nary was happeni ng.
At first, it seemed to Norton that the Sea was boiling. It
was no |longer static and frozen in the grip of an eterna
Wi nter; a huge area, kilonmetres across, was in turbul ent
movenent. And it was changi ng col our; a broad band of
white was marching across the ice.

Suddenly a sl ab perhaps a quarter of a kilonetre on a
side began to tilt upwards |ike an opening door. Slowy
and majestically, it reared into the sky, glittering and
sparkling in the beam of the searchlight. Then it slid back
and vani shed underneath the surface, while a tidal wave
of foam ng water raced outwards in all directions fromits
poi nt of subnergence.

Not until then did Conmander Norton fully realize
what was happening. The ice was breaking up. Al these
days and weeks, the Sea had been thawi ng, far down in
the depths. It was hard to concentrate because of the
crashing roar that still filled the world and echoed round
the sky, but he tried to think of a reason for so dramatic a
convul sion. Wen a frozen | ake or river thawed on Earth,
it was nothing like this..

But of course! It was obvious enough, now that it had
happened. The Sea was thawi ng from beneath as the
sol ar heat seeped through the hull of Rama. And when
ice turns into water, it occupies |less volune ...

So the Sea had been sinking bel ow the upper |ayer of
ice, leaving it unsupported. Day by day the strain bad
been buil ding up; now the band of ice that encircled the
equat or of Rama was collapsing, |ike a bridge that had
lost its central pier. It was splintering into hundreds of
floating islands, that woul d<crash and jostle into each
other until they too nelted. Norton's blood ran suddenly
col d, when he renmenbered the plans that were being
made to reach New York by sl edge..

The tumult was swiftly subsiding; a tenporary stal e-
mat e had been reached in the war between ice and water.
In a few hours, as the tenperature continued to rise, the
water would win and the | ast vestiges of ice would dis-
appear. But in the long run, ice would be the victor, as
Rama rounded the sun and set forth once nobre into the
interstellar night.

Norton renmenbered to start breathing again; then he
called the party nearest the Sea. To his relief, Lieutenant
Rodri go answered at once. No, the water hadn't reached
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them No tidal wave had come sl oshing over the edge of

the cliff. 'So now we know,' he added very calmy, 'why
there is a cliff.' Norton agreed silently; but that hardly
expl ai ns, he thought to hinself, why the cliff on the

sout hern shore is ten tinmes higher..

The Hub searchlight continued to scan round the
worl d. The awakened Sea was steadily cal mng, and the
boiling white foam no | onger raced outwards from capsi z-
ing ice-floes. In fifteen m nutes, the main disturbance was
over.

But Rama was no longer silent; it had awakened from
its sleep, and ever and again there cane the sound of
grinding ice as one berg collided with another

Spring had been a little late, Norton told hinself, but
wi nter had ended.

And there was that breeze again, stronger than ever.
Rama had gi ven hi m enough warnings; it was time to go.

As he neared the hal fway mark, Conmander Norton

once again felt gratitude to the darkness that conceal ed
the view above - and bel ow. Though he knew that nore

than ten thousand steps still lay ahead of him and could
picture the steeply ascending curve in his mnd s eye, the
fact that he could see only a small portion of it nade the
prospect nore bearabl e.

This was his second ascent, and he had | earned from
his mstakes on the first. The great tenptation was to
dunmb too quickly in this low gravity; every step was so
easy that it was very hard to adopt a slow, plodding
rhythm But unless one did this, after the first few thou-
sand steps strange aches devel oped in the thighs and
cal ves. Miscles that one never knew existed started to
protest, and it was necessary to take |onger and | onger
peri ods of rest. Towards the end he had spent nore tine
resting than clinbing, and even then it was not enough
He had suffered painful |eg-cranps for the next two days,
and woul d have been al nbst incapacitated had he not
been back in the zero-gravity environment of the ship.

So this time he had started with al nost painful slow
ness, noving like an old man. He had been the last to
| eave the plain, and the others were strung out along the
hal f-kil ometre of stairway above him he could see their
l'ights noving up the invisible slope ahead.

He felt sick at heart at the failure of his mssion, and
even now hoped that this was only a tenporary retreat.
When they reached the Hub, they could wait until any
at nospheric di sturbances had ceased. Presumably, it
woul d be a dead calmthere, as at the centre of a cycl one,
and they could wait out the expected stormin safety.

Once again, he was junping to conclusions, draw ng
dangerous anal ogi es from Earth. The neteorol ogy of a
whol e worl d, even under steady-state conditions, was a
matter of enornmous conplexity. After several centuries of
study, terrestrial weather-forecasting was still not abso-
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lutely reliable. And Rama was not nerely a conpletely
novel system it was al so undergoing rapid changes, for
the tenperature had risen several degrees in the last few
hours. Yet still there was no sign of the prom sed hurri-
cane, though there had been a few feeble gusts from ap-
parently random directions.

They had now clinmbed five kilonetres, which in this
| ow and steadily dimnishing gravity was equivalent to
| ess than two on Earth. At the third level, three kil o-
metres fromthe axis, they rested for an hour, taking Iight
refreshnents and massagi ng | eg nuscles. This was the |ast
poi nt at which they could breathe in confort; |ike ol d-
ti me Hi mal ayan nount ai neers, they had left their oxy-
gen supplies here, and now put themon for the final as-
cent.

An hour later, they had reached the top of the stairway
- and the beginning of the | adder. Ahead lay the |ast,
vertical kilonetre, fortunately in a gravity field only a
few per cent of Earth's. Another thirty-mnute rest, a
careful check of oxygen, and they were ready for the fina
| ap.

Once again, Norton rmade sure that all his nmen were
safely ahead of him spaced out at twenty-netre intervals
along the | adder. Fromnow on, it would be a slow, steady
haul , extremely boring. The best technique was to enpty
the mind of all thoughts and to count the rungs as they
drifted by - one hundred, two hundred, three hundred,
four hundred..

He had just reached twel ve hundred and fifty when he
suddenly realized that sonmething was wong. The |ight
shining on the vertical surface imediately in front of
his eyes was the wong colour - and it was much too
bri ght.

Commander Norton did not even have tinme to check
his ascent, or to call a warning to his nmen. Everything
happened in |l ess than a second.

In a soundl ess concussion of |ight, dawn burst upon
Rama.

CHAPTER EI GATEEN - Dawn

The light was so brilliant that for a full mnute Norton
had to keep his eyes clenched tightly shut. Then he risked
openi ng them and stared through barely-parted lids at

the wall a few centinetres in front of his face. He blinked
several tines, waited for the involuntary tears to drain
away, and then turned slowy to behold the dawn.

He coul d endure the sight for only a few seconds; then
he was forced to close his eyes again. It was not the glare
that was intolerable - he could grow accustoned to that -
but the awesone spectacle of Rana, now seen for the first
time inits entirety.

Norton had known exactly what to expect; neverthe-
| ess the sight had stunned him He was seized by a spasm
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of uncontrollable trenbling; his hands tightened round
the rungs of the ladder with the violence of a drowning
man clutching at a lifebelt. The nuscles of his forearns
began to knot, yet at the sane tine his legs - already
fatigued by hours of steady clinbing - seemed about to
give way. If it had not been for the low gravity, he m ght
have fall en.

Then his training took over, and he began to apply the

first renedy for panic. Still keeping his eyes cl osed and
trying to forget the nonstrous spectacle around him he
started to take deep, long breaths, filling his lungs with

oxygen and washi ng the poi sons of fatigue out of his sys-
tem

Presently he felt nmuch better, but he did not open his
eyes until he had perforned one nore action. It took a
major effort of will to force his right hand to open - he
had to talk to it |ike a disobedient child - but presently
he manoeuvred it down to his waist, unclipped the safety
belt from his harness, and hooked the buckle to the
nearest rung. Now, whatever happened, he coul d not
fall

Norton took several nore deep breaths; then - stil
keepi ng his eyes closed - he switched on his radio. He
hoped hi s voi ce sounded cal mand authoritative as he
called: 'Captain here. |Is everyone OK?

As he checked off the nanes one by one, and received
answers - even if somewhat trenul ous ones - from every-
body, his own confidence and self-control came swiftly
- back to him Al his men were safe, and were | ooking
to himfor |eadership. He was the comuander once
nor e.

' Keep your eyes closed until you're quite sure you can
take it,' he called. 'The viewis - overwhelmng. |If anyone
finds that it's too nmuch, keep on clinbing wthout | ook-

i ng back. Renenber, you'll soon be at zero gravity, so
you can't possibly fall.®

It was hardly necessary to point out such an elenmentary
fact to trained spacenen, but Norton had to rem nd him
self of it every few seconds. The thought of zero-gravity
was a kind of talisnman, protecting himfromharm Wat-
ever his eyes told him Rama could not drag himdown to
destruction on the plain eight kilonetres bel ow

It became an urgent matter of pride and self-esteem
that he shoul d open his eyes once nore and | ook at the
worl d around him But first, he had to get his body under
control

He et go of the ladder with both hands, and hooked
his left armunder a rung. Cdenching and uncl enching his
fats, he waited until the nuscle cranps had faded away;
then, when he felt quite confortable, he opened his eyes
and slowy turned to face Rama.

His fist inpression was one of blueness. The glare that
filled the sky could not have been ni staken for sunlight;
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it mght have been that of an electric arc. So Rama's sun,
Norton told hinmself,' nust be hotter than ours. That
shoul d interest the astrononers...

And now he understood the purpose of those mysteri-

ous trenches, the Straight Valley and its five compani ons;
they were nothing less than gigantic strip-lights. Rama
had six linear suns, symretrically ranged around its in-
terior. Fromeach, a broad fan of |ight was aimed across
the central axis, to shine upon the far side of the world.
Norton wondered if they could be switched alternately to
produce a cycle of light and darkness, or whether this was
a pl anet of perpetual day.

Too nuch staring at those blinding bars of |ight had
made his eyes hurt again; he was not sorry to have a good
excuse to close themfor a while. It was not until then,
when he had al nbst recovered fromthis initial visua
shock, that he was able to devote hinself to a nuch nore
serious probl em

Who or what, had switched on the lights of Rama?

This world was sterile, by the nost sensitive tests that
man could apply to it. But now sonething was happen-
ing that could not be explained by the action of natura
forces. There nmight not be Iife here, but there could be
consci ousness, awareness; robots mght be waking after a
sl eep of aeons. Perhaps this outburst of |ight was an un-
programed, random spasm - a |ast dying gasp of nach-
ines that were responding wildly to the warmh of a new
sun, and woul d soon | apse again into qui escence, this
time for ever.

Yet Norton could not believe such a sinple explana-
tion. Bits of the jigsaw puzzle were beginning to fall into
pl ace, though many were still mssing. The absence of all
signs of wear, for exanple - the feeling of nearness, as if
Rama had just been created ..

These thoughts m ght have inspired fear, even terror
Sonehow, they did nothing of the sort. On the contrary,
Norton felt a sense of exhilaration - alnost of delight.
There was far nore here to discover than they had ever
dared to hope. "WAit,' he said to hinself, 'until the Ranma
Commi ttee hears about this!

Then, with a cal mdeterm nati on, he opened his eyes
again and began a careful inventory of everything he
saw.

First, he had to establish sone kind of reference system
He was | ooking at the | argest enclosed space ever seen by
man, and needed a nental map to find his way around
it.

The feeble gravity was very little help, for with an
effort of will he could switch Up and Down. in any direc-
tion he pleased. But sone directions were psychol ogically
dangerous; whenever his nind skirted these, he had to
vector it hastily away.

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (60 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

Saf est of all was to imagine that he was at the bow -
shaped bottom of a gigantic well, sixteen kilonetres wi de
and fifty deep. The advantage of this image was that
there could be no danger of falling further, nevertheless,
it had some serious defects

He could pretend that the scattered towns and cities,
and the differently coloured and textured areas, were all
securely fixed to the towering walls. The various conpl ex
structures that could be seen hanging fromthe dome
over head were perhaps no nore disconcerting than the
pendent candel abra in sonme great concert-ball on Earth.
VWhat was quite unacceptable was the Cylindrical Sea

There it was, halfway up the well-shaft - a band of
wat er, w apped conpletely round it, with no visible
means of support. There could be no doubt that it was
water; it was a vivid blue, flecked with brilliant sparkles
fromthe fewremaining ice-floes. But a vertical sea
formng a conplete circle twenty kilonetres up in the
sky was such an unsettling phenonenon that after a
whi |l e he began to seek an alternative.

That was when his nmind switched the scene through
ni nety degrees. Instantly, the deep well becane a | ong
"tunnel, capped at either end. 'Down' was obviously in the
direction of the | adder and the stairway he had just as-
cended; and now with this perspective, Norton was at | ast
abl e to appreciate the true vision of the architects who
had built this place.

He was clinging to the face of a curving sixteen-Kkilo-
metre-high cliff, the upper half of which overhung com

pletely until it nerged into the arched roof of What was
now the sky. Beneath him the | adder descended nore
than five hundred nmetres, until it ended at the first |edge

or terrace. There the stairway began, continuing al nost
vertically at first inthis lowgravity regime, then slowy
becom ng less and | ess steep until, after breaking at five
more platforns, it reached the distant plain. For the first
two or three kilometres he could see the individual steps,
but thereafter they had nmerged into a continuous band.

The downward swoop of that inmense stairway was so
overwhelming that it was inpossible to appreciate its
true scale. Norton had once flown round Mount Everest,
and had been awed by its size. He renmi nded hinself that
this stairway was as high as the H mal ayas, but the com
pari son was neani ngl ess.

And no conparison at all was possible with the other
two stairways, Beta and Gamma, which slanted up into
the sky and then curved far out over his head. Norton
had now acquired enough confidence to | ean back and
glance up at them- briefly. Then he tried to forget that
they were there...

For too nmuch thinking along those |ines evoked yet a
third i mage of Rama, which he was anxious to avoid at
all costs. This was the viewpoint that regarded it once
again as a vertical cylinder or well - but now he was at
the top, not the bottom like a fly crawling upsi de down
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on a domed ceiling, with a fifty-kilonetre drop i medi -
ately below Every tine Norton found this image creeping
up on him it needed all his willpower not to cling to the
| adder again in mndless panic.

In tine, he was sure, all these fears would ebb. The
wonder and strangeness of Rama woul d banish its ter-
rors, at least for men who were trained to face the reali -
ties of space. Perhaps no one who had never |eft Earth,
and had never seen the stars all around him could en-
dure these vistas. But if any nen could accept them Nor-
ton told hinself with grimdeternination, it would be
the captain and crew of Endeavour.

He | ooked at his chrononeter. This pause had | asted
only two minutes, but it had seened a lifetine. Exerting
barely enough effort to overcone his inertia and the fad-
ing gravitational field, he started to pull hinself slowy
up the last hundred netres of the | adder. Just before he
entered the airlock and turned his back upon Rama, he
made one final swift survey of the interior.

It had changed, even in the last few ninutes; a m st
was rising fromthe Sea. For the first few hundred netres
the ghostly white colums were tilted sharply forward in
the direction of .Rama's spin; then they started to dissolve
in a swirl of turbulence, as the uprushing air tried to
jettison its excess velocity. The Trade Wnds of this cyl-
indrical world were beginning to etch their patterns in
its sky; the first tropical stormin unknown ages was
about to break.

CHAPTER NI NE TEEN - A Warning from Mercury

It was the first tinme in weeks that every nenber of the
Rama Comm ttee had made hinsel f avail abl e. Professor

Sol onons had energed fromthe depths of the Pacific,
where he had been studying mning operations along the

m d- ocean trenches. And to nobody's surprise, Dr Tayl or
had reappeared, now that there was at |least a possibility
that Rama hel d sonet hing nore newsworthy than lifeless
artifacts.

The Chairnman had fully expected Dr Carlisle Perera
to be even nore dognatically assertive than usual, now
that his prediction of a Raman hurricane had been con-
firmed. To His Excellency's great surprise, Perera was re-
mar kabl y subdued, and accepted the congratul ati ons of
his coll eagues in a nanner as near to enbarrassnent as
he was ever likely to achieve.

The exobiol ogist, in fact, was deeply nortified. The
spect acul ar break-up of the Cylindrical Sea was a nuch
nmor e obvi ous phenonmenon than the hurricane wi nds - yet
he had conpl etely overl ooked it. To have renenbered
that hot air rises, but to have forgotten that hot ice con-
tracts, was not an achi evenent of which he could be very
proud. However, he would soon get over it, and revert to
his normal O ympi an sel f-confidence.

When the Chairman offered himthe fl oor, and asked
what further climatic changes he expected, he was very
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careful to hedge his bets.

"You must realize,' he explained, 'that the neteorol ogy
of a world as strange as Rama nay have many ot her sur-

prises. But if ny calculations are correct, there will be no
further storms, and conditions will soon be stable. There
will be a slow tenmperature rise until perihelion - and

beyond - but that won't concern us, as Endeavour will
have had to | eave | ong before then.

"So it should soon be safe to go back inside?
"Er - probably. We should certainly knowin forty-
ei ght hours.'

"Areturn is inperative,' said the Anbassador for Mer-
cury. 'We have to learn everything we possibly can about
Rama. The situation has now changed conpletely."'

"I think we know what you mean, but would you care
to el aborate?

"Of course. Until now, we have assuned that Rama is
lifeless - or at any rate uncontrolled. But we can no
| onger pretend that it is a derelict. Even if there are no
life-fornms aboard, it may be directed by robot mech-
ani sns, programred to carry out 'sone nission - per-
haps one hi ghly di sadvant ageous to us. Unpal at abl e
though it may be, we nust consider the question of self-
def ence.’

There was a babbl e of protesting voices, and the
Chairman had to hold up his hand to restore order

"Let His Excellency finish!' he pleaded. 'Wether we
like the idea or not, it should be considered seriously.

"Wth all due respect to the Anbassador,' said Dr Con-
rad Taylor in his nost disrespectful voice, 'l think we can
rule out as naive the fear of nalevolent intervention
Creatures as advanced as the Ramnans must have corres-
pondi ngly devel oped norals. OQtherw se, they woul d have
destroyed thenselves - as we nearly did in the twentieth
century. |I've nmade that quite clear in ny new book Ethos
and Cosnps. | hope you received your copy.

'Yes, thank you, though |I'mafraid the pressure of other
matters has not allowed nme to read beyond the introduc-
tion. However, I'mfamliar with the general thesis. W
may have no mal evol ent intentions towards an ant-heap
But if we want to build a house on the same site ..

"This is as bad as the Pandora Party! It's nothing | ess
than interstellar xenophobia!'

'Pl ease, gentlenen! This is getting us nowhere. M
Anbassador, you still have the floor."'

The Chairnman gl ared across three hundred and
ei ghty thousand kil ometres of space at Conrad Tayl or,
who reluctantly subsided, like a volcano biding its
t une.

' Thank you,' said the Anbassador for Mercury. 'The
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danger may be unlikely, but where the future of the
human race is involved, we can take no chances. And,
if | may say so, we Herm ans nmay be particularly con-
cerned. W may have nore cause for alarmthan anyone
el se.’

Dr Tayl or snorted audibly, but was quelled by another
glare fromthe Moon.

"Way Mercury, nore than any other planet? asked the
Chai r man.

'Look at the dynamics of the situation. Rama is al ready
inside our orbit. It is only an assunption that it will go
round the sun and head on out again into space. Suppose
it carries out a braking manoeuvre? If it does so, this wll
be at perihelion, about thirty days fromnow M scien-
tists tell rue that if the entire velocity change is carried
out there, Rama will end up in a circular orbit only
twenty-five million kilonetres fromthe sun. From here, it
coul d domi nate the solar system'

For a long tine nobody - not even Conrad Tayl or -
spoke a word. M the nmenbers of the Committee were
mar shal i ng their thoughts about those difficult people
the Herm ans, so ably represented here by their Am
bassador.

To nost people, Mercury was a fairly good approxi -
mation of Hell; at least, it would do until sonething
worse cane along. But the Herm ans were proud of their
bi zarre planet, with its days longer than its years, its
doubl e sunrises and sunsets, its rivers of nolten netal
By conparison, the Moon and Mars had been al npbst tri-
vial challenges. Not until nen | anded on Venus (if they
even did) would they encounter an environment - nore
hostile than that of Mercury.

And yet this world had turned out to be, in many ways,
the key to the solar system This seened obvious in retro-
spect, but the Space Age had been al nost a century old
before the fact was realized. Now the Herm ans never |et
anyone forget it.

Long before men reached the planet, Mercury's ab-
normal density hinted at the heavy elenents it con-
tai ned; even so, its wealth was still a source of astonish-
ment, and had postponed for a thousand years any fears
that the key netals of human civilization would be ex-
hausted. And these treasures were in the best possible
pl ace, where the power of the Sun was ten times greater
than on frigid Earth.

Unlimted energy - unlimted netal; that was Mer-
cury. Its great magnetic | aunchers could catapult manu-
factured products to any point in the solar system It
could al so export energy, in synthetic transuraniumiso-
topes or pure radiation. It had even been proposed that
Herm an | asers woul d one day thaw out gigantic Jupiter,
but this idea had not been well received on the other
wor |l ds. A technol ogy that could cook Jupiter had too
many tenpting possibilities for interplanetary bl ack-
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That such a concern had ever been expressed said a
good deal about the general attitude towards the Her-
m ans. They were respected for their toughness and engi -
neering skills, and admired for the way in which they had
conquered so fearsone a world. But they were not I|iked,
and still less were they conpletely trusted.
- At the sane time, it was possible to appreciate their
poi nt of view The Herm ans, it was often joked, sone-
ti mes behaved as if the Sun was their, personal property.
They were bound to it in an intimate | ove-hate relation-
ship - as the Vikings had once been linked to the sea, the
Nepal ese to the Hi nal ayas, the Eskinos to the Tundra.
They woul d be nost unhappy if sonething cane be-
tween them and the natural force that dominated and
controlled their lives.

At last, the Chairman broke the long silence. He stil
remenbered the sun of India, and shuddered to contem
plate the sun of Mercury. So he took the Herm ans very
seriously indeed, even though he considered them un-
cout h technol ogi cal barbari ans.

"I think there is sone nerit in your argunent, M Am
bassador,' he said slowy. 'Have you any proposal s?

"Yes, sir. Before we know what action to take, we nust
have the facts. W know the geography of Rama - if one
can use that term- but we have no idea of its capabili-
ties. And the key to the whole problemis this: does
Rama have a propul sion systen? Can it change orbit? I'd
be very interested in Dr Perera' s views.'

"I've given the subject a good deal of thought,' an-
swered the exobiologist. 'O course, Rama nust have
been given its original inpetus by sone |aunching device,
but that could have been an external booster. If it does
have onboard propul sion, we've found no trace of it. Cer-
tainly there are no rocket exhausts, or anything simlar,
anywhere on the outer shell.’

' They coul d be hi dden.

"True, but there would seemlittle point init. And
where are the propellant tanks, the energy sources? The
main hull is solid - we've checked that with seismc sur-
veys. The cavities in the northern cap are all accounted
for by the airlock systens.

"That | eaves the southern end of Rama, which Com
mander Norton has been unable to reach, owing to that
ten-kil onmetre-wi de band of water. There are all sorts of
curious mechani sms and structures up on the South Pol e
- you' ve seen the photographs. What they are is any-
body' s guess.

"But |'mreasonably sure of this. If Rana does have a
propul sion system it's sonething conpletely outside our
present know edge. In fact, it would have to be the fabu-
bus "Space Drive" people have been tal ki ng about for
two hundred years.
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"You woul dn't rule that out?

"Certainly not. If we can prove that Rama has a Space
Drive - even if we | earn nothing about its node of opera-
tion - that would be a major discovery. At |east we'd
know that such a thing is possible.

"What is a Space Drive?' asked the Anbassador for
Earth, rather plaintively.

"Any kind of propul sion system Sir Robert, that doesn't
work on the rocket principle. Anti-gravity - if it is pos-
sible - would do very nicely. At present, we don't know
where to | ook for such a drive, and nost scientists doubt
if it exists.'

"It doesn't,' Professor Davidson interjected. 'Newton
settled that. You can't have action w thout reaction
Space Drives are nonsense. Take it fromne.'

"You may be right,' Perera replied with unusual bland-
ness. 'But if Rama doesn't have a Space Drive, it has no
drive at all. There's sinply no roomfor a conventiona
propul sion system with its enornous fuel tanks.

"It's hard to i magi ne a whol e worl d being pushed
around,' said Dennis Sol onons. "What woul d happen to
the objects inside it? Everything would have to be bolted
down. Mbdst inconvenient.'

"Wl l, the acceleration would probably be very | ow.
The bi ggest problem would be the water in the Cylindri-
cal Sea. How would you stop that from..'

Perera's voi ce suddenly faded away, and his eyes
gl azed over. He seenmed to be in the throes of an incipient
epileptic fit, or even a heart attack. Hs colleagues | ooked
at himin alarm then he nmade a sudden recovery, banged
his fist on the table and shouted: 'OF course! That ex-
pl ai ns everything! The southern cliff - now it nakes
sense!’

"Not to rue,' grunbled the Lunar Anmbassador, speak-
ing for all the diplomats present.

"Look at this longitudinal cross-section of Ramm,' Per-
era continued excitedly, unfolding his 'nmap. 'Have you
got your copies? The Cylindrical Sea is encl osed between
two cliffs, which conpletely circle the interior of Ranma.
The one on the north is only fifty netres high. The
sout hern one, on the other hand, is alnobst half a kil o-
metre high. Wiy the big difference? No one's been able
to think of a sensible reason

"But suppose Ranmm is able to propel itself - accelerat-
ing so that the northern end is forward. The water in the
Sea woul d tend to nove back; the |level at the south would
rise - perhaps hundreds of netres. Hence the cliff. Let's
see-'

Perera started scribbling furiously. After an astonish-
ingly short time - it could not have been nore than
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twenty seconds - he | ooked up in triunph.-

"Knowi ng the height of those cliffs, we can calculate the
maxi mum accel erati on Rama can take. If it was nore
than two per cent of a gravity, the Sea would sl osh over
into the southern continent.'

"Afiftieth of a gee? That's not very nuch.

"It is - for a nass of ten million nmegatons. And it's al
you need for astronom cal manoeuvri ng.

' Thank you very much, Dr Perera,' said the Herm an
Anmbassador. 'You've given us a lot to think about. M
Chairman - can we inpress on Comrander Norton the
i mportance of |ooking at the South Pol ar regi on?

"He's doing his best. The Sea is the obstacle, 'of course.
They're trying to build sone kind of raft - so that they can
at | east reach New York.'

'The South Pole nmay be even nore inportant. Mean-
while, | amgoing to bring these matters to the attention
of the General Assenmbly. Do | have your approval ?

There were no objections, not even fromDr Tayl or.
But just as the Conmittee nenbers were about to switch
out of circuit, Sir Lewis raised his hand.

The old historian very sel dom spoke; when he did,
everyone | i stened.

' Suppose we do find that Rama is - active - and has these
capabilities. There is an old saying in nmilitary affairs that
capability does not inply intention.'

"How | ong should we wait to find what its intentions
are?' asked the Herm an. 'Wen we discover them it may
be far too bate.'

"It is already too late. There is nothing we can do to
af fect Rana. |Indeed, | doubt if there ever was.'

'l do not admit that, Sir Lewis. There are nmany things
we can do - if it proves necessary. But the tinme is desper-
ately short. Rama is a cosnmic egg, being warnmed by the
fires of the sun. It may hatch at any nonent.'

The Chairman of the Conmittee | ooked at the Ambas-
sador for Mercury in frank astoni shnent. He bad sel dom
been so surprised in his diplomtic career.

He woul d never have dreamed that a Herm an was
capabl e of such a poetic flight of imagination

CHAPTER TWENTY - Book of Revel ation

When one of his crew called him' Comander', or, worse
still "Mster Norton', there was al ways somethi ng serious
afoot. He could not recall that Boris Rodrigo had ever
before addressed himin such a fashion, so this mnmust be
doubly serious. Even in normal tinmes, Lieut-Comrander
Rodrigo was a very grave and sober person
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"What's the problem Boris? he asked when the cabin
door closed behind them

"I'"d Ii ke perm ssion, Commander, to use Ship Priority
for a direct nessage to Earth.

Thi s was unusual, though not unprecedented. Routine
"signhals went to the nearest 'planetary relay - at the no-
ment, they were working through Mercury - and even
though the transit tine was only a matter of minutes, it
was often five or six hours before a nessage arrived at the
desk of the person for whomit was intended. N nety-nine
per cent of the time, that was quite good enough; but in
an energency nore direct, and nuch nore expensive,
channel s coul d be enployed, at the captain's discretion

"You know, of course, that you have to give me a good
reason. All our avail able bandwi dth is already cl ogged
with data transmi ssions. |Is this a personal energency?

"No, Conmander. It is nuch nore inportant than
that. | want to send a nessage to the Mot her Church.

Uh-uh, said Norton to hinself. How do | handle this?
"I'd be glad if you'll explain.

It was not mere curiosity that pronpted Norton's re-
quest - though that was certainly' present. |If be gave
Boris the priority he asked, he would have to justify his
action.

The calm blue eyes stared into his. He had never
known Boris to | ose control, to be other than conpletely
sel f-assured. Al the Cosnpb-Christers were bike this; it was
one of the benefits of their faith, and it hel ped to nake
t hem good spacenen. Sonetimes, however, their unques-
tioning certainty was just a little annoying to those un-
fortunates who had not been vouchsafed the Revel ation

"It concerns the purpose of Rama, Conmander. | be-
lieve | have discovered it.

"Go on.'

"Look at the situation. Here is a completely enpty, life-
less world - yet it is suitable for human beings. It has
wat er, and an atnosphere we can breathe. It conmes from
the renote depths of space, ainmed precisely at the solar
system - sonething quite incredible, if it was a matter of
pure chance. And it appears not only new, it looks as if it
has never been used.'

We' ve all been through this dozens of tinmes, Norton
told hinself. Wat could Boris add to it?

"Qur faith has told us to expect such a visitation
t hough we do not know exactly what formit wll take.
The Bible gives hints. If this is not the Second Coming, it
may be the Second Judgenent; the story of Noah des-
cribes the first. | believe that Rama is a cosm c Ark, sent
here to save - those who are worthy of salvation.

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (68 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

There was silence for quite a while in the Captain's
cabin. It was not that Norton was at a | oss for words;
rather, he could think of too many questions, but he was
not sure which ones it would be tactful to ask

Finally he remarked, in as mld and non-conmttal a
voi ce as he could manage: 'That's a very interesting con-
cept, and though | don't go along with your faith, it's a
tantalizingly plausible one.'" He was not being hypocriti-
cal or flattering; stripped of its religious overtones, Rod-
rigo's theory was at beast as convincing as half a dozen
others he had heard. Suppose sone catastrophe was about
to befall the human race, and a benevol ent higher in-
telligence knew all about it? That woul d explain every-
thing, very neatly. However, there were still a few prob-
| ems. ..

"A couple of questions, Boris. Ranma will be at peri-
helion in three weeks; then it will round the 'sun and
| eave the solar systemjust as fast as it came in. There's
not much tine for a Day of Judgement or for shipping
across those who are, er, selected - however that's going to
be done.’

"Very true. So when it reaches perihelion, Rama will
have to decelerate and go into a parking orbit - probably
one with aphelion at Earth's orbit. There it m ght nake
anot her vel ocity change, and rendezvous with Earth.'

This was disturbingly persuasive. |If Rama wi shed to
remain in, the solar system it was going the right way
about it. The nobst efficient way to sl ow down was to get
as close to the sun as possible, and carry out the braking
manoeuvre there. If there was any truth in Rodrigo's
theory - or sonme variant of it - it would soon be put to
the test.

'One other point, Boris. Wat's controlling Rama
now?'

"There is no doctrine to advise on that. It could be a
pure robot. O it could be - a spirit. That woul d explain
why there are no signs of biological life-forns.'

The Haunted Asteroid; why had that phrase popped
up fromthe depths of nenory? Then be recalled a silly
story he had read years ago; he thought it best not to ask
Boris if he had ever run into it. He doubted if the other's
tastes ran to that sort of reading.

“I'"lIl tell you what we'll do, Boris,' said Norton, ab-
ruptly nmaking up his mind. He wanted to termnate this
interview before it got too difficult, and thought he had
found a good conprom se

"Can you sumup your ideas in |less than - oh, a thou-
sand bits?

"Yes, | think so.'
"Well, if you can make it sound like a straightforward
scientific theory, I'lIl send it, top priority, to the Rama
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Conmittee. Then a copy can go to your Church at the
sanme tinme, and everyone will be happy.’

" Thank you, Commander, | really appreciate it.'

"Ch, I'mnot doing this to save ny conscience. |'d just
bi ke to see what the Conmittee nakes of it. Even if |
don't agree with you all along the line, you may have hit
on sonet hing inportant.

"Well, we'll know at perihelion, won't we?'
"Yes. W'l know at perihelion.'

When Boris Rodrigo had left, Norton called the bridge
and gave the necessary authorization. He thought he had
sol ved the probl emrather neatly; besides, just suppose
that Boris was right.

He m ght have increased his chances of being anong
t he saved.

CHAPTER TWENTY-ONE - After the Storm

As they drifted along the now fanmiliar corridor of the

Al pha Airl ock conpl ex, Norton wondered if they had

| et inpatience overcome caution. They had waited

aboard Endeavour for forty-eight hours - two precious

days - ready for instant departure if events should justify
it. But nothing had happened; the instruments left in

Rama had detected no unusual activity. Frustratingly, the
tel evision canera on the Hub had been blinded by a fog

whi ch had reduced visibility to a few metres and bad

only now started to retreat.

When they operated the final airlock door, and floated
out into the cat's-cradle of guide-ropes around the Hub,
Norton was struck first by the change in the light. It was
no |l onger harshly blue, but was rmuch nore nell ow and
gentle, rem nding himof a bright, hazy day on Earth.

He | ooked outwards al ong the axis of the world - and
coul d see nothing except a glow ng, featureless tunnel of
white, reaching all the way to those strange nountains at
the South Pole. The interior of Rama was conpletely
bl anketed with cl ouds, and nowhere was a break visible in
the overcast. The top of the |ayer was quite sharply de
fined; it forned a smaller cylinder inside the |arger one
of this spinning world, leaving a central core, five or six
kil onetres wide, quite clear except for a few stray w sps
of cirrus.

The i mense tube of cloud was bit from underneath
by the six artificial suns of Rama. The | ocations of the
three on this Northern continent were dearly defined by
diffuse strips of light, but those on the far side of the
Cylindrical Sea merged together into a continuous, glow
i ng band.

What i s happeni ng down beneath those cl ouds? Nor-
ton asked hinmself. But at |east the storm which had
centrifuged theminto such perfect symetry about the
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axi s of Rama, had now di ed away. Unless there were
sonme other surprises, it would be safe to descend

It seemed appropriate, \n this return visit, to use the
team that had made the first deep penetration into
Rama. Sergeant Myron - |ike every other menber of En-
deavour's crew - now fully net Surgeon- Comrander
Ernst's physical requirenments; he even naintained, with
convi ncing sincerity, that he was never going to wear his
ol d uniforms again.

As Norton watched Mercer, Calvert and Myron 'sw m
m ng' quickly and confidently down the | adder, he re-
m nded hi nsel f how much had changed. That first tine
they had descended in cold and darkness; now they were
going towards |ight and warnth. And on all earlier visits,
they had been confident that Rama was dead. That
m ght yet be true, in a biological sense. But sonething
was stirring; and Boris Rodrigo's phrase would do as wel |
as any other. The spirit of Rana was awake.

When they had reached the platformat the foot of the
| adder and were preparing to start down the stairway,
Mercer carried out his usual routine test of the atno-
sphere. There were sone things that he never took for
granted; even when the peopl e around hi mwere breath-
ing perfectly confortably, wi thout aids, he had been
known to stop for an air check before opening his hel net.
When asked to justify such excessive caution, he had an-
swered: ' Because human senses aren't good enough,
that's why. You nmay think you' re fine, but you could fal
flat on your face with the next deep breath.

He booked at his neter, and said 'Dam!’
"What's the troubl e?" asked Cal vert.

"It's broken - reading too high. Gdd; |'ve never known
that to happen before. 1'lIl check it on nmy breathing cir-
cuit.'

He plugged the conpact little analyser into the test
poi nt of his oxygen supply, then stood in thoughtfu
silence for a while. Hi s conpanions booked at himwth
anxi ous concern; anything that upset Karl was to be
taken very seriously indeed.

He unplugged the neter, used it to sanple the Rama
at nosphere again, then called Hub Control

" Ski pper! WIIl you take an 02 readi ng?

There was a nmuch | onger pause than the request justi-
fied. Then Norton radioed back: 'I think there's sone-
thing wong with my neter.

A slow sm |l e spread across Mercer's face.
"It's up fifty per cent, isn't it?
'Yes, what does that nean?

"It nmeans that we can all take off our masks. Isn't that
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conveni ent ?'

"I"'mnot sure,' replied Norton, echoing the sarcasmin
Mercer's voice. "It seens too good to be true.' There was
no need to say any nore. Like all spacenen, Commander
Norton had a profound suspicion of things that were too
good to be true.

Mercer cracked his nmask open a trifle, and took a cau-
tious sniff. For the first tine at this altitude, the air was
perfectly breathable. The nusty, dead snell had gone; so
had the excessive dryness, which in the past had caused
several respiratory conplaints. Humidity was now an as-
toni shing eighty per cent; doubtless the thawi ng of the
Sea was responsible for this. There was a nuggy feeling
in the air, though not an unpleasant one. It was |like a
sunmer evening, Mercer told hinself, on sone tropica
coast. The climate inside Rama had i nproved dranati c-
ally during the last few days...

And why? The increased hunmidity was no probl em
the startling rise in oxygen was nmuch nmore difficult to
expl ai n.

As he recommenced the descent, Mercer began a whol e
series of mental calculations. He 'had not arrived at any
satisfactory result by the tinme they entered the cl oud
| ayer.

It was a dramatic experience, for the transition was
very abrupt. At one nonment they were sliding down-
wards in clear air, gripping the snooth nmetal of the hand-
rail so that they would not gain speed too swiftly in this
quarter-of-a-gravity region. Then, suddenly, they shot in-
to a blinding white fog, and visibility dropped to a few
metres. Mercer put on the brakes so quickly that Calvert
al rost bunped into him- and Myron did bunp into
Cal vert, nearly knocking himoff the rail

'Take it easy,' said Mercer. 'Spread out so we can just
see each other. And don't let yourself build up speed, in
case | have to stop suddenly.

In eerie silence, they continued to glide, downwards
through 'the fog. Calvert could just see Mercer as a vague
shadow ten nmetres ahead, and 'when he | ooked back,

"Myron was at the sane distance behind him In sone

ways, this was even spookier than descending in the

compl ete darkness of the Raman night; then, at |least, the
searchl i ght beams had shown them what | ay ahead. But'
this was like diving in poor visibility in the open sea.

It was inpossible to tell how far they had travell ed,
and Cal vert guessed they had al nost reached the fourth
| evel when Mercer suddenly braked agai n. Wen they
had bunched toget her, he whispered: 'Listen! Don't you
hear sonet hi ng?

"Yes,' said Myron, after a mnute. 'It sounds bike the
wind. '

Cal vert was not so sure. He turned his head back and
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forth, trying to locate the direction of the very faint
murmur that had come to themthrough the fog, then
abandoned the attenpt as hopel ess.

They continued the slide, reached the fourth | evel, and
started on towards the fifth. Al the while the sound grew
| ouder - and more hauntingly famliar. They were hal f-
way down the fourth stairway before Myron called out:

'Now do you recogni ze it?

They woul d have identified it bong ago, but it was not
a sound they woul d ever have associated with any world
except Earth. Coming out of the fog, froma source whose
di stance could not be guessed, was the steady thunder of
falling water.

A few ninutes later, the cloud ceiling ended as ab-
ruptly as it had begun. They shot out into the blinding
gl are of the Raman day, nade nore brilliant by the bight
reflected fromthe | ow hangi ng clouds. There was the
fam liar curving plain - now nade nore acceptable to
m nd and senses, because its full circle could no | onger be
seen. It was not too difficult to pretend that they were
booki ng al ong a broad valley, and that the upward sweep
of the Sea was really an outward one.

They halted at the fifth and penultimate platform to
report that they were through the cloud cover and to
make a careful survey. As far as they could tell, nothing
had changed down there on the plain; but up here on the
Nort hern dome, Rama had brought forth anot her won-
der.

So there was the origin of the sound they had heard.
Descendi ng from sone hi dden source in 'the clouds three
or four kilonmetres away was a waterfall, and for |ong
m nutes they stared at it silently, alnobst unable to be-
lieve their eyes. Logic told themthat on this spinning
world no falling object could nove in a straight |ine, but
there was sonething horribly unnatural about a curving
waterfall that curved sideways, to end many kil onetres
away fromthe point directly belowits source..

"If Galileo had been born in this world,' said Mercer at
| ength, 'he'd have gone crazy working out the |aws of
dynani cs. '

"I thought | knew them' Calvert replied, 'and |I'm going
crazy anyway. Doesn't it upset you, Prof?

"Way should it?" said Sergeant Myron. 'It's a perfectly
straightforward denonstration of the Coriolis Effect.
wish | could showit to sone of ny students.'

Mercer was staring thoughtfully at the gl obe-circling
band of the Cylindrical Sea.

'Have you noticed what's happened to the water?' he
said at |ast.

"Way - it's no longer so blue. 1'd call it pea-green
What does that signify?
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"Perhaps the sane thing that it does on Earth. Laura
called the Sea an organic soup waiting to be shaken into
life. Maybe that's exactly what's happened."

"In a couple of days! It took mllions of years on
Earth.'

' Three hundred and seventy-five million, according to
the latest estimate. So that's where the oxygen's cone
from Rama's shot through the anerobic stage and has got
to photosynthetic plants - in about forty-eight hours.
wonder what it will produce tonorrow?

CHAPTER TWENTY-TWD - To Sail the Cylindrical Sea

When they reached the foot of the stairway, they had an-
other shock. At first, it appeared that sonething had gone
t hrough the canp, overturning equi pment, even collect-

ing smaller objects and carrying them away. But after a
brief exam nation, their alarmwas replaced by a rather
shane-faced annoyance.

The culprit was only the wind; though they had tied
down all | oose objects before they |eft, sone ropes nust
have parted during exceptionally strong gusts. It was sev-
eral days before they were able to retrieve all their scat-
tered property.

O herwi se, there seened no maj or changes. Even the
sil ence of Rama had returned, now that the ephemnera
storns of spring were over. And out there at the edge of
the plain was a cal msea, waiting for the first shipin a
mllion years.
" Shoul dn't one christen a new boat with a bottle of cham
pagne?’

"Even if we had any on board, | wouldn't allow such a
crimnal waste. Anyway, it's too bate. W' ve al ready
| aunched the thing.'

"At least it does float. You've won your bet, Jimy. [|'I]
settle when we get back to Earth.

"It's got to have a nane. Any ideas?

The subject of these unflattering comrents was now
bobbi ng besi de the steps beading down into the Cylindri-
cal Sea. It was a small raft, constructed fromsix enpty
storage druns held together by a light nmetal franework
Building it, assenbling it at Canp Al pha and hauling it
on denount abbe wheel s across nore than ten kil onmetres
of plain had absorbed the crew s entire energies for sev-
eral days. It was a ganble that had better pay off.

The prize was worth the risk. The enigmatic towers of
New York, gleanming there in the shadow ess bight five
kil ometres away, had taunted them ever since they had
entered Rama. No one doubted that the city - or what-
ever it nmight be - was the real heart of this world. If they
did nothing else, they nust reach New York.

"W still don't have a nane. Skipper - what about it?

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (74 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

Norton | aughed, then became suddenly serious.
"I've got one for you. Call it Resolution.
L} \My?l

' That was one of Cook's ships. It's a good name - may
she live up to it.’

There was a thoughtful silence; then Sergeant Barnes,
who had been principally responsible for the design,
asked for three volunteers. Everyone present held up a
hand.

"Sorry - we only have four life-jackets. Boris, Jimy,
Pieter - you've all done sone sailing. Let's try her out.

No one thought it in the |east peculiar that an Execu-
tive Sergeant was now taking charge of the proceedings.
Ruby Barnes had the only Master's Certificate aboard, so
that settled the matter. She had navigated racing tri-
mar ans across the Pacific, and it did not seemlikely that a
few kil onetres of dead-cal mwater could present much of
a challenge to her skills.

Ever since she had set eyes upon the Sea, she had been
determned to nake this voyage. In all the thousands of
years that nan had had dealings with the waters of his
own world, no sailor had ever faced anything renotely
like this. Inthe last few days a silly little jingle had been
runni ng through her mnd, and she could not get rid of
it. '"To sail the Cylindrical Sea...' Wll, that was pre-
cisely what she was going to do.

Her passengers took their places on the inprovised
bucket seats, and Ruby opened the throttle. The twenty-
kil owatt notor started to whirr, the chain-drives of the
reduction gear blurred, and Resol ution surged away to
the cheers of the spectators.

Ruby had hoped to get fifteen kph with this |oad, but
woul d settle for anything over ten. A half-kilonetre
course had been nmeasured along the cliff, and she made
the round trip in five and a half mnutes. Allow ng for
turning time, this worked out at twelve kph; she was
qui te happy with that.

Wth no power, but with three energetic paddl ers hel p-
ing her own nore skilful blade, Ruby was able to get a
quarter of this speed. So even if the notor broke down,
they could get back to shore in a couple of hours. The
heavy-duty power cells could provide enough energy to
circumavigate the world; she was carrying two spares, to
be on the safe side. And now that the fog had conpletely
burned away, even such a cautious nmariner as Ruby was
prepared to put to sea w thout a conpass.

She saluted smartly as she stepped ashore.

' Mai den voyage of Resol ution successfully conpleted,
Sir. Now awaiting your instructions.
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"Very good ... Adnmiral. When will you be ready to
sail ?'

'"As soon as stores can be | oaded aboard, and the Har-
bour Master gives us clearance.'

'Then we | eave at dawn.
' Aye, aye, Sir.'

Five kilometres of water does not seemvery nuch on a

map; it is very different when one is in the mddle of it.
They had been cruising for only ten mnutes, and the
fifty-metre cliff facing the Northern Continent already
seemed a surprising distance away. Yet, nysteriously, New
York hardly appeared rmuch cl oser than before..

But nost of the tine they paid |little attention to the
|l and; they were still too engrossed in the wonder of the
Sea. They no | onger nade the nervous jokes that had
punctuated the start of the voyage; this new experience
was t oo overwhel m ng.

Every tine, Norton told hinself, he felt that he had
grown accustoned to Ranm, it produced sone new won-
der. As Resolution humed steadily forward, it seened
that they were caught in the trough of a gigantic wave - a
wave which curved u~ on either side until it becane
vertical - then overhung until the two flanks met in a
liquid arch sixteen kilonmetres above their heads. Despite
everything that reason and logic told them none of the
voyagers could for long throw off the inpression that at
any minute those millions of tons of water would come
crashing down fromthe sky.

Yet despite this, their main feeling was one of exhilara-
tion; there was a sense of danger, w thout any real dan-
ger. Unless, of course, the Sea itself produced any nore
surprises.

That was a distinct possibility, for as Mercer had
guessed, the water was now alive. Every spoonful con-
tai ned thousands of spherical, single-celled mcro-organ-
isns, simlar to the earliest forns of plankton that had
existed in the oceans of Earth.

Yet they showed puzzling differences; they |acked a
nucl eus, as well as nany of the other m nimumrequire-
ments of even the nost primtive terrestrial life-forns.
And al t hough Laura Ernst - now doubling as research
scientist as well as ship's doctor - had proved that they
definitely generated oxygen, there were far too few of
themto account for the augnentation of Rama's atno-
sphere. They should have existed in billions, not nere
t housands.

Then she discovered that their nunbers were dw nd-
ling rapidly, and must have been far higher during the
first hours of the Raman dawn. It was as if there had
been a brief explosion of life, recapitulating on a trillion-
fold swifter time-scale the early history of Earth. Now,
perhaps, it had exhausted itself; the drifting mcro-organ-
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isns were disintegrating, releasing their stores of chem -
cals back into the Sea.

"I'f you have to swimfor it,' Dr Ernst had warned the
mari ners, 'keep your mouths closed. A few drops won't
matter - if you spit themout right away. But all those
weird organo-netallic salts add up to a fairly poi sonous
package, and 1'd hate to have to work out an antidote.'

Thi s danger, fortunately, seenmed very unlikely. Reso-
lution could stay afloat if any two of her buoyancy tanks
were punctured. (Wen told of this, Joe Calvert had
muttered darkly: 'Renenber the Titanic! ') And even if
she sank, the crude but efficient life-jackets would keep
their heads above, water. Although Laura had been re-
luctant to give a firmruling on this, she did not think
that a few hours' imersion in the Sea woul d be fatal
but she did not recomrend it.

After twenty mnutes of steady progress, New York was
no longer a distant island. It was beconming a real place,
and details which they had seen only through tel escopes
and phot o-enl argenents were now reveal i ng t hensel ves
as massive, solid structures. It was now strikingly appar-
ent that the 'city', like so nuch of Rama, was triplicated;
it consisted of three identical, circular conpl exes or super-
structures, rising froma long, oval foundation. Photo-
graphs taken fromthe Hub al so indicated that each com
plex was itself divided into three equal conponents, like a
pie sliced into 120-degree portions. This would greatly
simplify the task of exploration; presumably they had to
exami ne only one ninth of New York to have seen the
whol e of it. Even this would be a form dabl e undert ak-
ing; it would nmean investigating at |east a square kil o-
metre of buil dings and nachinery, some of which tow
ered hundreds of netres into the air.

The Ramans, it seemed, had brought the art of triple-
redundancy to a high degree of perfection. This was
demonstrated in the airlock system the stairways at the
Hub, the artificial suns. And where it really mattered,
they had even taken the next step. New York appeared to
be an exanple of triple-triple redundancy.

Ruby was steering Resolution towards the central com
pl ex, where a flight of steps led up fromthe water to the
very -top of the wall or |evee which surrounded the island.
There was even a conveni ently-placed nooring post to
whi ch boats could be tied; when she saw this, Ruby be-
came quite excited. Now she woul d never be content un-
til she found one of the craft in which the Ramans sail ed
their extraordinary sea

Norton was the first to step ashore; he | ooked back at
his three conpanions and said: 'Wait here on the boat
until | get to the top -of the wall. Wen |I wave, Pieter
and Boris will join me. You stay at the helm Ruby, so
that we can cast off at a monent's notice. |If anything
happens to me, report to Karl and follow his instructions.
Use your best judgenment - but no heroics. Understood?
'Yes, Skipper. Good | uck!
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Conmander Norton did not really believe in luck; he
never got into a situation until he had analysed all the
factors involved and had secured his line of retreat. But
once again Rama was forcing himto break sone of his
cherished rules. Al nost every factor here- was unknown -
as unknown as the Pacific and the Great Barrier Reef had

been to his hero, three and a half centuries ago... Yes, he
could do with all the luck that happened to be |ying
around.

The stairway was a virtual duplicate of the one down
whi ch they had descended on the other side of the Ses;
doubtl ess his friends over there Were | ooking straight
across at himthrough their tel escopes. And 'straight' was
now the correct word; in this one direction, parallel to
the axis of Rama, the Sea was indeed conpletely flat. It
m ght well be the only body of water in the universe of
which this was true, for on all other worlds, every sea or
| ake must follow the surface of a sphere, with equal cur-
vature in all directions.

"Nearly at the top,' he reported, speaking for the record
and for his intently listening second-in-command, five

kil onmetres away, 'still conpletely quiet - radiation nor-
mal . 1'mholding the neter above ny head, just in case

this wall is acting as a shield for anything. And if there
are any hostiles on the other side, they'll shoot that first.

He was joking, of course. And yet - why take any
chances, when it was just as easy to avoid then?

When he - took the last step, he found that the flat-
t opped enbanknent was about ten netres thick; on the
inner side, an alternating series of ranps and stairways
led down to the main level of the city, twenty metres
below. In effect, he was standing on a high wall which
compl etely surrounded New York, and so was able to get
a grandstand view of it.

It was a view alnbst stunning inits conplexity, and his
first act was to nmake a sl ow panoram c scan with his cam
era. Then he waved to his conpani ons and radi oed back
across the Sea: 'No sign of any activity - everything
quiet. Cone on up - we'll start exploring.'

CHAPTER TWENTY- THREE - NY, Rana

It was not a city; it was a machine. Norton had conme to
that conclusion in ten mnutes, and saw no reason to
change it after they had nmade a conplete traverse of the
island. A city - whatever - the nature of its occupants -
surely had to provide some form of accommodation: there
was not hing here of that - nature, unless it was under-
ground. And if that was the case, where were the en-
trances, the stairways, the elevators? He had not found
anything that even qualified as a sinple door..

The cl osest anal ogy he had ever seen to this place on
Earth was a giant chem cal processing plant. However,
there were no stockpiles of raw materials, or any indica-
tions of a transport systemto nove them around. Nor
could he inmagi ne where the finished product would
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energe - still |ess what that product could possibly be. It
was all very baffling, and nore than a little frustrating.

" Anybody care to make a guess?' he said at last, to all
who might be listening. 'If this is a factory, what does it
make? And where does it get its raw nmaterial s?

"I've a suggestion, Skipper,' said Karl Mercer, over on
the far shore. 'Suppose it uses the Sea. According to Doc,
that contains just about anything you can think of.

It was a plausible answer, and Norton had al ready con-
sidered it. There could well be buried pipes leading to
the Sea - in fact, there nust be, for any conceivabl e
chemical plant would require large quantities of water
But he had a suspicion of plausible answers; they were so
of ten wrong.

"That's a good idea, Karl; but what does New York do
with its seawater?'

For a long tine, nobody answered from ship, Hub or
Northern plain. Then an unexpected voi ce spoke.

"That's easy, Skipper. But you're all going to | augh at
ne. '

‘"No, we're not, Ravi. Go ahead.

Sergeant Ravi MAndrews, Chief Steward and Sinp
Master, was the | ast person on this ship who woul d norm
ally get involved in a technical discussion. Hs |IQ was
nodest and his scientific know edge was m ni mal, but
he was no fool and had a natural shrewdness which
everyone respect ed.

"Wll, it's a factory all right, Skipper, and naybe the
Sea - provides the raw material ... after all, that's how it
al | happened on Earth, though in a different way ... |
believe New York is a factory for naking - Ramans.

Sonebody, sonewhere, snickered, but becanme quickly
silent and did not identify hinself.

"You know, Ravi,' said his commander at |ast, 'that
theory is crazy enough to be true. And I'mnot sure if |
want to see it tested ... at least, until | get back to the
mai nl and. '

This cel estial New York was just about as wi de as the
i sland of Manhattan, but its geonetry was totally differ-
ent. There were few strai ght thoroughfares; it was a naze
of short, concentric arcs, with radial spokes |inking them
Luckily, it was inpossible to | ose one's bearings inside
Rama; a single glance at the sky was enough to establish
the north-south axis of the world.

They paused at al nbst every intersection to make a
panoram ¢ scan. Wen all these hundreds of pictures
were sorted out, it would be a tedious but fairly straight-
forward job to construct an accurate scal e nodel of the
city. Norton suspected that the resulting jigsaw puzzle
woul d keep scientists busy for generations.
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It was even harder to get used to the silence here than
it had been out on the plain of Rama. A city-machine
shoul d make sone sound; yet there - was not even the
faintest of electric hunms, or the slightest whisper of nech-
ani cal motion. Several tinmes Norton put his ear to the
ground, or to the side of a building, and listened in-
tently. He could hear nothing except the pounding of his
own bl ood,

The machi nes were sl eeping: they were not even tick-
ing over. Wuld they ever wake again, and for what pur-
pose? Everything was in perfect condition, as usual. It was
easy to believe that the closing of a single circuit, in sone
patient, hidden conmputer, would bring all this nmaze back
to life.

When at | ast they had reached the far side of the city,
they clinbed to the top of the surrounding | evee and
| ooked across the southern branch of the Sea. For a |ong
time Norton stared at the five-hundred-netre cliff that
barred them from al nost half of Rama - and, judging
fromtheir tel escopic surveys, the npbst conplex and var-
ied half. Fromthis angle, it appeared an om nous, for-
bi ddi ng bl ack, and it was easy to think of it as a prison
wal | surrounding a whol e continent. Nowhere along its
entire circle was there a flight of stairways or any other
means of access.

He wondered how t he Ramans reached their southern
I and from New York. Probably there was an under-
ground transport system runni ng beneath the Sea, but
they nmust also have aircraft as well; there were many
open areas here in the city that could be used for |anding.
To discover a Raman vehicle would be a major accom
plishment - especially if -they could learn to operate it.
(Though coul d any concei vabl e power-source still be
functioning, after several hundred thousand years?)

There were nunerous structures that had the functiona
| ook of hangars or garages, but they were all snmpoth and
wi ndowl ess, as if they had been sprayed with seal ant.
Sooner or later, Norton had told hinmself grimy, we'll be
forced to use explosives, and | aser beans. He was deter-
mned to put off this decision to the |ast possible nonent.

Hi s reluctance to use brute force was based partly on
pride, partly on fear. He did not wish to behave |ike a
technol ogi cal barbarian, smashi ng what he coul d not
understand. After all, he was an uninvited visitor in this
worl d, and shoul d act accordingly.

As for his fear - perhaps that was too strong ~ word;
appr ehensi on m ght be better. The Ramans seened to
have pl anned for everything; he was not anxious to dis-
cover the precautions they had taken to guard their
property. Wen he sail ed back to the mainland, it would
be with enpty hands.

CHAPTER TVEENTY- FOUR - Dragonfly

Li eutenant Janes Pak was the npbst junior officer on
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board Endeavour, and this was only his fourth nmission
into deep space. He was anbitious, and due for prono-
tion; he had also cormitted a serious breach of regul a-
tions. No wonder, therefore, that he took a long time to
make up his m nd.

It would be a ganble; if he lost, he could be in deep
trouble. He could not only be risking his career; he
m ght even be risking his neck. But if he succeeded, he
woul d be a hero. What finally convinced hi mwas
neither of these arguments; it was the certainty that, if
he did nothing at all, he would spend the rest of his life
broodi ng over his | ost opportunity. Neverthel ess, he was
still hesitant when he asked the Captain for a private
meet i ng.

What is it this tinme? Norton asked hinself, as he anal y-
sed the uncertain expression on the young officer's face.
He remenbered his delicate interview with Boris Rod-
rigo; no, it wouldn't be anything like that. Jimmy was
certainly not the religious type; the only interests he had
ever shown outside his work were sport and sex, prefer-
ably conbined. -

It could hardly be the forner, and Norton hoped it
was not the latter. He had encountered nost of the prob-
| ens that a comandi ng officer could encounter in this
departnent - except the classical one o-f an unschedul ed
birth during a m ssion. Though this situation was the
subj ect of innunerable jokes, it had never happened yet;
of tinme.

"Well, Jimy, what is it?

"l have an idea, Commander. | know how to reach the
sout hern continent - even to the South Pole."’

"I"'mlistening. How do you propose to do it?'
"Er - by flying there.'

"Jimy, |'ve had at |east five proposals to do that -
nmore if you count crazy suggestions fromEarth. W' ve
| ooked into the possibility of adapting our spacesuit pro-
pul sors, but air drag woul d nake them hopel essly ineffici-
ent. They'd run out of fuel before they could go ten kil o-
metres.'

"l know that. But | have the answer.'

Lt Pak's attitude was a curious mxture of conplete
confidence and barely suppressed nervousness. Norton
was quite baffled; what was the kid worried about?
Surely he knew his commandi ng officer well enough to be
certain that no reasonabl e proposal would be | aughed
out of court.

"Wll, goon. If it works, I'lIl see your pronption is retro-
active.'

That little half-prom se, half-joke didn't go down as
wel | as he had hoped. Jinmmy gave a rather sickly smle,
made several false starts, then decided on an oblique ap-
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proach to the subject.

"You know, Commander, that | was in the Lunar Aym
pics | ast year.'

'"OF course. Sorry you didn't win.'

"It was bad equi pnent; | know what went wong. |
have friends on Mars who've been working on it, in
secret. W want to give everyone a surprise.’

"Mars? But | didn't know. ..'

"Not many people do - the sport's still newthere; it's
only been tried in the Xante Sportsdone. But the best
aerodynamicists in the solar systemare on Mars; if you
can fly in that atnosphere, you can fly anywhere.

"Now, ny idea was that if the Martians could build a
good nmachine, with all their knowhow, it would really
performon the Moon - where gravity is only half as
strong.'

' That seens pl ausi ble, but how does it help us?

Norton was begi nning to guess, but he wanted to give
Jimy plenty of rope.

"Wll, | fornmed a syndicate with sonme friends in Lowell
City. They've built a fully aerobatic flyer with sone re-
finements that no one has ever seen before. In |unar grav-
ity, under the A ynpic done, it should create a sensa-
tion.'

"And wWin you the gold nedal .’
"I hope so.'

"Let me see if | follow your train of thought correctly.
A sky-bi ke that could enter the Lunar AQynpics, at a
sixth of a gravity, would be even nore sensational inside

Rama, with no gravity at all. You could fly it right along
the axis, fromthe North Pole to the South - and back
again.'

‘"Yes - easily. The one-way trip would take three hours,
non-stop. But of course you could rest whenever you
wanted to, as long as you kept near the axis.'

"It's -a brilliant idea, and | congratul ate you. Wat a
pity sky-bi kes aren't part of regular Space Survey equip-
nent .

Jimy seemed to have sonme difficulty in finding words
He opened his mouth several tinmes, but nothing hap-
pened.

"All right, Jimmy. As a matter of norbid interest, and
purely off the record, how did you snuggle the thing
aboar d?

"Er - "Recreational Stores".'

"Wll, you weren't lying. And what about the weight?
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"It's only twenty kil ograns.'

"Only! Still, that's not as bad as | thought. In fact, |I'm
astoni shed you can build a bike for that weight.'

' Sonme have been only fifteen, but they were too fragile
and usual ly fol ded up when they made a turn. There's no
danger of Dragonfly doing that. As | said, she's fully aero-
batic.'

"Dragonfly - nice nane. So tell me just how you plan to
use her; then | can deci de whether a pronotion or a
court martial is in order. O both.

CHAPTER TVEENTY- FI VE - Mui den Fli ght

Dragonfly was certainly a good name. The |ong, tapering
Wi ngs were al nost invisible, except when the Iight struck
themfromcertain angles and was refracted i nto rai nbow
hues. It was as if a soap-bubble had been wapped round

a delicate tracery of aerofoil sections; the envel ope en-
dosing the little flyer was an organic filmonly a few
mol ecul es thick, yet strong enough to control and direct
the nmovenents of a fifty-kph air flow

The pilot - who was al so the powerplant and the guid-
ance system- sat on a tiny seat at the centre of gravity, in
a senmi-reclining position to reduce air resistance. Contro
was by a single stick which could be noved backwards
and forwards, right and left; the only "instrunent' was a
pi ece of weighted ribbon attached to the | eading edge, to
show the direction of the relative w nd.

Once the flyer had been assenbled at the Hub, Jimy
Pak woul d allow no one to -touch it. C unsy handling
could snap one of the single-fibre structural nenbers,
and those glittering wings were an alnost irresistible at-
traction to prying fingers. It was hard to believe that
there was really sonething there..

As he watched Jimy clinb into the contrapti on, Com
mander Norton began to have second thoughts. |f one of
those wire-sized struts snapped when Dragonfly was on
the other side of the Cylindrical Sea, Jimy would have
no way of getting back - even if he was able to nmake a
safe | anding. They were al so breaking one of the nost
sacrosanct rules of space exploration; a man was goi ng
al one into unknown territory, beyond all possibility of
hel p. The only consol ati on was that he would be in ful
vi ew and conmuni cation all the tinme; they would know
exactly what had happened to him if he did nmeet with
di saster.

Yet this opportunity was far too good to miss; if one
believed in fate or destiny, it would be challenging the
gods thensel ves to neglect the only chance they night
ever have of reaching the far side of Rama, and seeing at
close quarters the nysteries of the South Pole. Jimy
knew what he was attenpting, far better than anyone in
the crew could tell him This was precisely the sort of risk
that had to be taken; if it failed, that was the luck of the
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game. You couldn't win themall..

"Now listen to ne carefully, Jimmy,' said Surgeon-Com
mander Ernst. 'It's very inportant not to over-exert your-
sel f. Remenber, the oxygen |level here at the axis is stil
very low. If you feel breathless at any tine, stop and
hyperventilate for thirty seconds - but no |onger.

Ji my nodded absentm ndedly as he tested the con-
trols. The whol e rudder-el evator assenbly, which forned
a single unit on an outrigger five netres behind the rudi-
mentary cockpit, began to twi st around; then the flap-
shaped ail erons, hal fway al ong the wi ng, noved altern-
ately up and down.

"Do you want me to swing the prop? asked Joe Cal vert,
unabl e to suppress nenories of two-hundred-year-old war
movies. 'lgnition! Contact!' Probably no one except
Ji my knew what he was tal king about, but it helped to
relieve the tension

Very slowy, Jimy started to nmove the foot-pedals.
The flimsy, broad fan of the airscrew - |like the wing, a
delicate skeleton covered with shimering film- began
to turn. By the time it had made a few revolutions, it had
di sappeared conpletely; and Dragonfly was on her way.

She noved strai ght outwards fromthe Hub, noving
slowy along the axis of Rama. Wen she had travelled a
hundred netres, Jimry stopped pedalling; it was strange
to see an obviously aerodynanic vehicle hangi ng noti on-
less in md-air. This nmust be the first tinme such a thing
had ever happened, except possibly on a very linmted
scal e inside one of the |arger space-stations.

' How does she handl e?' Norton call ed.

' Response good, stability poor. But | know what the
trouble is - no gravity. We'll be better off a kilometre
| ower down.'

"Now wait a mnute- is that safe?

By losing altitude, Jimy would be sacrificing his
mai n advantage. As long as he stayed precisely on the
axis, he - and Dragonfly - would be conpletely wei ghtl ess.
He coul d hover effortlessly, or even go to sleep if he
wi shed. But as soon as he noved away fromthe centra
i ne around whi ch Rama spun, the pseudo-wei ght of
centrifugal force would reappear.

And so, unless he could maintain hinself at this alti-
tude, he would continue to | ose height - - and at the same
time, to gain weight. It would be an accel erating process,
whi ch could end in catastrophe. The gravity down on the
plain of Rama was twi ce that in which Dragonfly had been
designed to operate. Jimy mght be able to make a safe
| andi ng; he could certainly never take off again.

But he had already considered all this, and he an-
swered confidently enough: 'I can manage a tenth of a
gee without any trouble. And she'll handle nore easily in
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denser air.

In a slow, leisurely spiral, Dragonfly drifted across the
sky, roughly followi ng the |ine of Stairway A pha down
towards the plain. Fromsonme angles, the little sky-bike
was al nost invisible; Jinmy seened to be sitting in md-
air pedalling furiously. Sonetimes he noved into spurts
of up to thirty kilometres an hour; then he would coast to
a halt, getting the feel of the controls, before accel erating
again. And he was al ways very careful to keep a safe dist-
ance fromthe curving end of Rama.

It was soon obvious that Dragonfly handl ed rmuch bet-
ter at lower altitudes; she no longer rolled around at any
angle, - but stabilized so that her wings were parallel to
the plain seven kilonetres below. Jimy conpleted sev-
eral wide orbits, then started to clinb upwards again. He
finally halted a Jew netres above his waiting coll eagues
and realized, a little belatedly, that he was not quite sure
how to land this gossaner craft.

"Shall we throw you a rope?' Norton asked hal f-seri -
ously.

" No, Skipper - I've got to work this out nyself. | won't
have anyone to help me at the other end.

He sat thinking for a while, then started to ease Dra-
gonfly towards the Hub with short bursts of power. She
qui ckly |l ost nmonmentum bet ween each, as air drag
brought her to rest again. Wien he was only five netres
away, and the sky-bike was still barely noving, Jimy
abandoned ship. He let hinself float towards the nearest
safety line in the Hub webwork, grasped it, then swing
around in time to catch the approaching bike with his
hands. The manoeuvre was so neatly executed that it
drew a round of appl ause.

"For ny next act-' Joe Calvert began
Jimy was quick to disclaimany credit.

'That was nessy,' he said. 'But now | know how to do
it. I'"lIl take a sticky-bonb on a twenty-netre line; then ||
be able to pull nyself in wherever | want to.' --

"G ve nme your wist, Jimmy,' ordered the Doctor, 'and
blowinto this bag. I'll want a blood sanple, too. Did you
have any difficulty in breathing?

"Only at this altitude. Hey, what do you want the
bl ood for?

"Sugar level; then | can tell how much energy you've
used. We've got to nmake sure you carry enough fuel for
the m ssion. By the way, what's the endurance record for
sky- bi ki ng?"

"Two hours twenty-five nminutes three point six seconds.
On the Moon, of course - a two kilonetre circuit in the
A ynpi ¢ Done.'

"And you think you can keep it up for six hours?
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"Easily, since | can stop for a rest at any tine. Sky-
bi king on the Moon is at |least twice as hard as it is here.'

"OK Jimy - back to the lab. I'Il give you a Go-No-CGo
as soon as |'ve anal ysed these sanples. | don't want to
rai se fal se hopes - but | think you can make it.

A large smle of satisfaction spread across Jimy Pak's
i vory-hued countenance. As he foll owed Surgeon-Com
mander Ernst to the airlock, he called back to his com
pani ons: 'Hands off, please! | don't WAnt anyone put -
ting his fist through the w ngs.

"I"lIl see to that, Jimmy,' prom sed the Commander.
"Dragonfly is off limts to everybody - including nyself.'

CHAPTER TVEENTY-SI X - The Voi ce of Ranma

The real magnitude of his adventure did not hit Jimmy

Pak until he reached the coast of the Cylindrical Sea.
Until now, he had been over known territory; barring a
catastrophic structural failure, he could always |and and
wal k back to base in a few hours.

That -option no longer existed. If he cane down in the
Sea, he would probably drown, quite unpleasantly, inits
poi sonous waters. And even if he nade a safe landing in
the southern continent, it nmight be inpossible to rescue
hi m bef ore Endeavour had to break away from Rama's
sunward orbit.

He was al so acutely aware that the foreseeabl e disasters
were the ones nost unlikely to happen. The totally un-
known regi on over which he was flying m ght produce
any nunber of surprises; suppose there were flying crea-
tures here, who objected to his intrusion? He would hate
to engage in a dog-fight with anything larger than a
pi geon. A few well-placed pecks could destroy Dragonfly's
aer odynami cs.

Yet, if there were no hazards, there would be no
achi evement - no sense of adventure. MIlions of nen
woul d gl adly have traded places with himnow He was
going not only where no one had ever been before - but
where no one would ever go again. In all of history, he
woul d be the only hunman being to visit the southern re-
gions of Rama. Wenever he felt fear brushing agai nst
his m nd, he could remenber that.

He had now grown accustoned to sitting in nmid-air,
with the world wapped around him Because he had
dropped two kil ometres bel ow the central axis, he had
acquired a definite sense of 'up' and 'down'. The ground
was only six kilometres below, but the arch of the sky was
ten kil onetres overhead. The 'city' of London was hang-
ing up there near the zenith; New York, on the other
hand, was the right way up, directly ahead.

"Dragonfly,' said Hub Control, 'you're getting a little
| ow. Twenty-two hundred netres fromthe axis.'

"Thanks,' he replied. '"I'lIl gain altitude. Let ne know
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when |'m back at twenty.'

This was sonething he'd have to watch. There was a
natural tendency to | ose height - and he had no instru-
ments to tell himexactly where he was. |f he got too far
away fromthe zero-gravity of the axis, he night never be
able to clinb back to it. Fortunately, there was a wi de
margin for error, and there was al ways soneone wat chi ng
his progress through a tel escope at the Hub

He was now wel |l out over the Sea, pedalling along at a
steady twenty kilometres an hour. In five mnutes, he
woul d be over New York; already the island | ooked
rather like a ship, sailing for ever round and round the
Cylindrical Sea.

Wien he reached New York, he flew a circle over it,
stopping several tines so that his little TV canera could
send back steady, vibration-free images. The panorana of
bui |l di ngs, towers, industrial plants, power stations - or
what ever they were - was fascinating but essentially
meani ngl ess. No matter how |l ong he stared at its com
plexity, he was unlikely to | earn anything. The canera
woul d record far nore details than he could possibly as-
simlate; and one day - perhaps years hence - sone stu-
dent might find in themthe key to Rama's secrets.

After |eaving New York, he crossed the other half of
the Sea in only fifteen minutes. Though he was not aware
of it, he had been flying fast over water, but as soon as he
reached the south coast he unconsciously relaxed and his
speed dropped by several kilonetres an hour. He night
be in wholly alien territory - but at |east he was over
| and.

As soon as he had crossed the great cliff that forned the
Sea's southern limt, he panned the TV canera com
pletely round the circle of the world.

"Beautiful!' said Hub Control. 'This will keep the map-
makers happy. How are you feeling?

"I'mfine - just alittle fatigue, but no nore than
expected. How far do you nake ne fromthe Pol e?

"Fifteen point six kilonetres.

"Tell me when I'mat ten; I'll take a rest then. And
make sure | don't get low again. I'll start clinbing when
I"ve five to go.'

Twenty minutes later the world was closing in upon
him he had conme to the end of the cylindrical section,
and was entering the southern done.

He had studied it for hours through the tel escopes at
the other end of Rama, and had | earned its geography by
heart. Even so, that had not fully prepared himfor the
spectacle all around him

In al nost every way the southern and northern ends of
Rama differed conpletely. Here was no triad of stair-
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ways, no series of narrow, concentric plateaux, no sweep-
ing curve fromhub to plain. Instead, there was an im
mense central spike, nore than five kilometres |ong, ex-
tending along the axis. Six snaller ones, half this size,
were equally spaced around it; the whole assenbly

| ooked li ke a group of remarkably symmetrical stalactites,
hanging fromthe roof of a cave. O, inverting the point
of view, the spires of some Canbodian tenple, set at the
bottom of a crater..

Li nki ng these sl ender, tapering towers, and curving
down fromthemto nmerge eventually in the cylindrica
plain, were flying buttresses that | ooked massive enough
to bear the weight of a world. And this, - perhaps, was
their function, if they were indeed the el enents of some
exotic drive units, as sone had suggest ed.

Li eutenant Pak approached the central spike cautiously,
stopped pedalling while he was still a hundred netres
away, and let Dragonfly drift to rest. He checked the
radi ation level, and found only Rama's very | ow back-
ground. There m ght be forces at work here which no
human instrunents coul d detect, but that was another
unavoi dabl e ri sk.

"What can you see?' Hub Control asked anxiously.

"Just Big Horn - it's absolutely smoboth - no markings -
and the point's so sharp you could use it as a needle. |I'm
al most scared to go near it.'

He was only half joking. It seened incredible that so
massi ve an obj ect should taper to such a geonetrically
perfect point. Jimry had seen collections of insects im
pal ed upon pins, and he had no desire for his own Drag-
onfly to neet a simlar fate.

He pedalled slowy forward until the spike had flared
out to several nmetres in dianmeter, then stopped again.
pening a small container, he rather gingerly extracted a
sphere about as big as a baseball, and tossed it towards
the spike. As it drifted away, it played out a barely visible
t hr ead.

The sticky-bonmb hit the smoothly curving surface -
and did not rebound. Jimy gave the thread an experi -
mental twitch, then a harder tug. Like a fisherman haul -
ing in his catch, he slowy wound Dragonfly across to the
tip of the appropriately christened 'Big Horn', until he
was able to put out his hand and make contact with it.

"I suppose you could call this sone kind of touchdown,'

he reported to Hub Control. 'It feels like glass - al nost
frictionless, and slightly warm The sticky-bonb worked
fine. Nowl'mtrying the mke ... let's see if the suction
pad holds as well ... plugging in the leads ... anything

com ng through?'

There was a | ong pause fromthe Hub; then Contro
sai d disgustedly: 'Not a damm thing, except the usua
thermal noises. WII you tap it with a piece of netal ?
Then at least we'll find if it's hollow'
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' OK. Now what ?'

"W'd like you to fly along the spike, nmaking a com
pl ete scan every hal f-kilometre, and | ooking out for any-
thing unusual. Then, if you're sure it's safe, you mght go
across to one of the Little Horns. But only if you're cer-
tain you can get back to zero gee wi thout any problens.'

"Three kilonmetres fromthe axis - that's slightly above
lunar gravity. Dragonfly was designed for that. I'lIl just
have to work harder."'

"Jimy, this is the Captain. |'ve got second thoughts on
that. Judging by your pictures, the snaller spikes are just
the sane as the big one. Get the best coverage of them

you can with the zoomlens. | don't want you | eaving the
lowgravity region ... unless you see sonething that |ooks
very inportant. Then we'll talk it over.

"OK, Skipper,' said Jimy, and perhaps there was just
a trace of relief in his voice. "I'll stay close to Big Horn.
Here we go again.

He felt he was dropping straight dowwards into a
narrow val |l ey between a group of incredibly tall and
sl ender nmountains. -Big Horn now towered a kil onetre
above him and the six spikes of the Little Horns were
| ooming up all around. The conplex of buttresses and
flying arches which surrounded the | ower slopes was ap-
proaching rapidly; he wondered if he could nake a safe
| andi ng sonmewhere down there in that Cycl opean archi -
tecture. He could no longer land on Big Horn itself, for
the gravity on its wi dening sl opes was now t oo power -
ful to be counteracted by the feeble force of the sticky-
bonb.

As he cane even closer to the South Pole, he began to
feel nmore and nore like a sparrow flying beneath the
vaul ted roof of some great cathedral - though no cathe-
dial ever built had been even one hundredth the size of
this place. He wondered if it was indeed a religious
shrine, or something renptely anal ogous, but quickly dis-
m ssed the idea. Nowhere in Rama had there been any
trace of artistic expression; everything was purely func-
tional. Perhaps the Ramans felt that they already knew
the ultimte secrets of the universe, and were no | onger -
haunted by the yearni ngs and aspirations that drove
manki nd.

That was a chilling thought, quite alien to Jinmy's
usual not-very-profound phil osophy; he felt an urgent
need to resune contact, and reported his situation back
to his distant friends.

'Say again, Dragonfly,' replied Hub Control. 'W can't
under stand you - your transmssion is garbled."'

"I repeat - I'mnear the base of Little Horn numnber
Si x, and amusing the sticky-bonb to haul mnyself in.'

"Understand only partially. Can you hear ne?’
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'Yes, perfectly. Repeat, perfectly.’
Pl ease start counting nunbers.
‘One, two, three, four...'

'Cot part of that. G ve us beacon for fifteen seconds,
then go back to voice.'

"Here it is.'

Jimy switched on the | ow powered beacon which
woul d | ocate hi m anywhere inside Rama, and counted off
the seconds. Wen he went over to voice again he asked
plaintively: 'What's happening? Can you hear nme now?'

Presumably Hub didn't, because the controller then
asked for fifteen seconds of TV. Not until Jimry had re-
peated the question twi ce did the message get through.

"dad you can hear us OK, Jinmy. But there's sone-
thing very peculiar happening at your end. Listen.

Over the radio, he heard the famliar whistle of his
own beacon, played back to him For a nonent it was
perfectly normal; then a weird distortion crept into it.
The t housand-cycl e whistle becanme nodul ated by a deep,
t hr obbi ng pul se so low that it was al nost beneath the
threshol d of hearing; it was a kind of basso-profundo
flutter in which each individual vibration could be
heard. And the nodul ation was itself nodulated; it rose
and fell, rose and fell with a period of about five seconds.

Never for a nmoment did it occur to Jinmmy that there
was sonething wong with his radio transmitter. This
was from outside; though what it was, and what it neant,
was beyond his inagination

Hub Control was not much wi ser, but at least it had a
t heory.

"We think you nmust be in sone kind of very intense
field - probably magnetic - with a frequency of about ten
cycles. It my be strong enough to be dangerous. Suggest
you get Qut right away - it may only be local. Switch on
your beacon again, and we'll play it back to you. Then you
can tell when you're getting clear of the interference.

Jimy hastily jerked the sticky-bonb | oose and aban-
doned his attenpt to land. He swung Dragonfly round in
a wde circle, listening as he did so to the sound that wav-
ered in his earphones. After flying only a few nmetres, he
could tell that its intensity was falling rapidly; as Hub
Control had guessed, it was extrenely |ocalized.

He paused for a nonent at the |ast spot where he
could hear it, like a faint throbbing deep in his brain. So
mght a primtive savage have |istened in awestruck ig-
norance to the | ow hunmi ng of a giant power trans-
former. And even the savage mi ght have guessed that the
sound he heard was nerely the stray | eakage from col ossa
energies, fully controlled, but biding their tine...
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VWhat ever this sound nmeant, Jimry was glad to be
clear of it. This was no place, ampong the overwhel m ng
architecture of the South Pole, for a lone nan to listen to
the voice of Rama.

CHAPTER TVEENTY- SEVEN - El ectric Wnd

As Jimy turned homewards, the northern end of Ramma
seened incredibly far away. Even the three giant stair-
ways were barely visible, as a faint Y etched on the done
that closed the world. The band of the Cylindrical Sea
was a wi de and nenacing barrier, waiting to swallow him
up if, like lcarus, his fragile wings should fail

But he had cone all this way with no problenms, and
though he was feeling slightly tired he now felt that he
had nothing to worry about. He had not even touched his
food or water, and had been too excited to rest. On the
return journey, he would relax and take it easy. He was
al so cheered by the thought that the homeward trip
could be twenty kilometres shorter than the outward one,
for as long as he cleared the Sea, he could make an
energency | andi ng anywhere in the northern continent.
That woul d be a nui sance, because he woul d have a | ong
wal k - and nuch worse, would have to abandon Dragon-
fly - but it gave hima very conforting safety margin.

He was now gai ning altitude, clinbing back towards
the central spike; Big Horn's tapering needle stil
stretched for a kilometre ahead of him and sonetines he
felt it was the axis on Wiich this whole world turned.

He had al nost reached the tip of Big Horn when he
became aware of a curious sensation; a feeling of forebod-
ing, and indeed of physical as well as psychol ogi cal dis-
confort, had conme over him He suddenly recalled - and
this did nothing at all to help - a phrase he had once
cone across: 'Someone is wal king over your grave.'

At first he shrugged it off, and continued his steady
pedal ling. He certainly had no intention of reporting
anyt hing as tenuous as a vague mml ai se to Hub Control,
but as it grew steadily worse he was tenpted to do so. It
coul d not possibly be psychological; if it was, his mnd
was much nmore powerful than he realized. Forte coul d,
quite literally, feel his skin beginning to craw

Now seriously alarned, he stopped in md-air and be-
gan to consider the situation. Wiat nade it all the nore
peculiar was the fact that this depressed heavy feeling was
not conpletely novel; he had known it before, but could
not remenber where.

He | ooked around him Nothing had changed. The
great spike of Big Horn was a few hundred netres above,
with the other side of Rama spanning the sky beyond
that. Eight kilonetres below |ay the conplicated patch-
wor k of the Southern continent, full of wonders that no
other man would ever see. In all the utterly alien yet now
fam liar | andscape, he could find no cause for his discom
fort.
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Sonet hing was tickling the back of his hand; for a
monent, he thought an insect had | anded there, and
brushed it away w thout |ooking. He had only half-com
pleted the swift notion when he realized what he was
doi ng and checked hinself, feeling slightly foolish. O
course, no one had ever seen an insect in Rana..

He Iifted his hand, and stared at it, mldly puzzled
because the tickling sensation was still there. It was then
that he noticed that every individual hair was standing
straight upright. Al the way up his forearmit was the
sane - and so it was with his head, when he checked with
an expl oring hand.

So that was the trouble. He was in a tremendously
powerful electric field; the oppressed, heavy sensation he
had felt was that which sonetinmes precedes a thunder-
stormon Earth.

The sudden realization of his predi canent brought
Jimy very near to panic. Never before in his life had he
been in real physical danger. Like all spacenen, he had
known nmoments of frustration with bul ky equi prent,
and tines when, owing to nistakes or inexperience, he
had wongly believed he was in a perilous situation. But
none of these episodes had | asted nore than a few mn-
utes, and usually he was able to | augh at them al npst at
once.

This time there was no quick way out. He felt naked
and alone in a suddenly hostile sky, surrounded by ti-
tanic forces which nmight discharge their furies at any
monent. Dragonfly - already fragile enough - now
seened nore insubstantial than the finest gossaner. The
first detonation of the gathering stormwould blast her to
fragnents.

"Hub Control,' he said urgently. 'There's a static
charge building up around ne. | think there's going to
be a thunderstorm at any nonent.'

He had barely finished speaki ng when there was a
flicker of light behind him by the time he had counted
ten, the first crackling runble arrived. Three kilometres -
that put it back around the Little Horns. He | ooked to-
wards them and saw t hat every one of the six needles
seenmed to be on fire. Brush di scharges, hundreds of
metres long, were dancing fromtheir points, as if they
were giant |ightning conductors.

What was happeni ng back there could take place on
an even |l arger scale near the tapering spi ke of Big Horn.
Hi s best nove would be to get as far as possible fromthis
dangerous structure, and to seek clear air. He started
to pedal again, accelerating as swiftly as he could with-
out putting too great a strain on Dragonfly. At the
sanme time he began to | ose altitude; even though
this would nean entering the region of higher gravity,
he was now prepared to take such a risk. Eight kilo-
metres was nmuch too far fromthe ground for his peace of
m nd.
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The om nous bl ack spi ke of Big Horn was still free of
vi si bl e di scharges, but he did not doubt that trenmendous
potentials were building up there. Fromtime to time the
thunder still reverberated behind him rolling round and
round the circunference of the world. It suddenly oc-
curred to Jimy how strange it was to have such a storm
In a perfectly clear sky; then he realized that this was not
a met eorol ogi cal phenonenon at all. In fact, it might be
only a trivial |eakage of energy from sone hi dden source,
deep in the southern cap of Rama. But why now? And,
even nore inportant - what next?

He was now wel |l past the tip of Big Horn, and hoped
that he woul d soon be beyond the range of any |ightning
di scharges. But now he had anot her problem the air was
becom ng turbulent, and he had difficulty in controlling
Dragonfly. A wind seened to have sprung up from no-
where, and if conditions becane much worse the bike's
fragil e skel eton woul d be endangered. He pedal |l ed
grimy on, trying to snooth out the buffeting by varia-
tions in power and novenents of his body. Because
Dragonfly was al nost an extension of hinself, he was
partly successful; but he did not like the faint creaks of
protest that cane fromthe main spar, nor the way in
which the wings twisted with every gust.

And there was sonething else that worried him- a
faint rushing sound, steadily growing in strength, that
seemed to cone fromthe direction of Big Horn. It soun-
ded |Ii ke gas escaping froma val ve under pressure, and he
wondered if it had anything to do with the turbul ence
whi ch he was battling. Whatever its cause, it gave himyet
further grounds for disquiet.

Fromtime to tine he reported these phenonena,
rather briefly and breathlessly, to Hub Control. No one
there could give himany advice, or even suggest what
m ght be happening; but it was reassuring to hear the
voi ces of his friends, even though he was now begi nni ng
to fear that he would never see them again.

The turbul ence was still increasing. It alnost felt as if
he was entering a jet stream- which he had once done,
in search of a record, while flying a high-altitude glider
on Earth. But what could possibly create a jet stream
i nsi de Rama?

He had asked hinself the right question; as soon as he
had fornulated it, he knew the answer.

The sound he had heard was the electric wind carrying
away the trenmendous ionization that nust be buil ding
up around Big Horn. Charged air was spraying out along
the axis of Rama, and nore air was flowing into the | ow
pressure region behind. He | ooked back at that gigantic
and now doubly threatening needle, trying to visualize
the boundaries of the gale that was blowing fromit. Per-
haps the best tactic would be to fly by ear, getting as far
as possible away fromthe om nous hissing.

Rama spared himthe necessity of choice. A sheet of
flame burst out behind him filling the sky. He had tinme
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to see it split into six ribbons of fire, stretching fromthe
tip of Big Horn to each of the Little Horns. Then the
concussi on reached him

CHAPTER TWENTY-ElI GHT - | carus

Jimy Pak had barely tinme to radio: 'The wing's buck-

ling - I"'mgoing to crash - 1'"'mgoing to crash!' when
Dragonfly started to fold up gracefully around him The

|l eft wing snapped cleanly in the mddle, and the outer
section drifted away like a gently falling |eaf. The right
Wi ng put up a nore conplicated performance. It tw sted
round at the root, and angl ed back so sharply that its
tip becane entangled in the tail. Jimy felt that

he was sitting in a broken kite, slowy falling down the
sky.

Yet he was not quite hel pless; the airscrew still worked,
and while he had power there was still some neasure of
control. He had perhaps five minutes in which to use it.

Was there any hope of reaching the Sea? No - it was
much too far away. Then he remenbered that he was stil
thinking in terrestrial termnms; though he was a good sw m
mer, it would be hours before he could possibly be res-
cued, and in that time the poi sonous waters would un-
doubtedly have killed him H's only hope was to cone
down on | and; the problem of the sheer southern cliff he
woul d think about later - if there was any 'later’

He was falling very slowy, here in this tenth-of-a-grav-
ity zone, but would soon start to accelerate as he got fur-
ther away fromthe axis. However, air-drag would com
plicate the situation, and would prevent himfrom buil d-
ing up too swift a rate of descent. Dragonfly, even w thout
power, would act as a crude parachute. The few kil o-
grames of thrust he could still provide mght rmake all the
difference between |life and death; that was his only hope.

Hub had stopped tal king; his friends could see exactly
what was happening to himand knew that there was no
way their words could hel p. Jimy was now doing the
nmost skilful flying of, his life; it was too bad, he thought
with grimhunour, that his audi ence was so small, and
could not appreciate the finer details of his perfornmance.

He was going down in a wide spiral, and as long as its
pitch remained fairly flat his chances of survival were
good. Hi s pedalling was helping to keep Dragonfly air-
borne, though he was afraid to exert maxi mum power in
case the broken wings cane conpletely adrift And every
time he swng sout hwards, he coul d appreciate the fan-
tastic display that Rama had kindly arranged for his
benefit.

The streamers of lightning still played fromthe tip of
Big Horn down to the | esser peaks beneath, but now the
whol e pattern was rotating. The six-pronged crown of fire
was turning agai nst the spin of Rama, making one revo-
lution every few seconds. Jimmy felt that he was watch-
ing a giant electric motor in operation. and perhaps that
was not hopel essly far fromthe truth.

He was hal fway down to the plain, still orbiting in a

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (94 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

fiat spiral, when the firework display suddenly ceased. He
could feel the tension drain fromthe sky and knew, with-
out looking, that the hairs on his arms were no | onger
straining upright. There was nothing to distract or

hi nder himnow, during the last few m nutes of his fight
for life.

Now t hat he could be certain of the general area in
whi ch he must land, he started to study it intently. Mich
of this region was a checkerboard of totally conflicting
environnments, as if a nad | andscape gardener had been
given a free hand and told to exercise his imagination to
the utnost. The squares of the checkerboard were al nost
a kilonetre on a side, and though nost of themwere fl at
he coul d not be sure if they were solid, their colours and
textures varied so greatly. He decided to wait until the
| ast possible mnute before making a decision - it in-
deed he had any choi ce.

When there were a few hundred netres to go, he nade
a last call to the Hub.

"lI'"ve still got sonme control - will be down in half a
mnute - will call you then.'

That was optimstic, and everyone knew it. But he re-
fused to say goodbye; he wanted his conrades to know
that he had gone down fighting, and without fear.

I ndeed, he felt very little fear, and this surprised him
for he had never thought of hinself as a particularly
brave man. It was alnobst as if he was watching the strug-
gles of a conplete stranger, and was not hinself person-
ally involved. Rather, he was studying an interesting
probl emin aerodynam cs, and changi ng various para-
nmeters to see what woul d happen. Al nost the only eno-
tion he felt was a certain renpte regret for |ost oppor-
tunities - of which the nost inportant was the forthcom
ing Lunar Aynpics. One future at | east was deci ded;
Dragonfly woul d never show her paces on the Mon

A hundred netres to go; his ground speed seened
acceptabl e, but how fast was he falling? And here was
one piece of luck - the terrain was conpletely flat. He
woul d put forth all his strength in a final burst of power,
starting - NOW

The right wing, having done its duty, finally tore off at
the roots. Dragonfly started to roll over, and he tried to
correct by throwi ng the weight of his body against the
spin. He was |ooking directly at the curving arch of | and-
scape sixteen kilonmetres away when he hit.

It seemed al together unfair and unreasonabl e that the
sky shoul d be so hard.

CHAPTER TVEENTY-NI NE - First Contact

When Jimmy Pak returned to consciousness, the first
thing he becane aware of was a splitting headache. He
al rost welconed it; at least it proved that he was stil
alive.
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Then he tried to nove, and at once a wi de sel ection of
aches and pai ns brought thenselves to his attention. But
as far as he could tell, nothing seenmed to be broken.

After that, he risked opening his eyes, but closed them
at once when he found hinmself staring straight into the
band of light along the ceiling of the world. As a cure
for headache, that view was not reconmended.

He was still lying there, regaining his strength and won-
dering how soon it would be safe to open his eyes, when
there was a sudden crunchi ng noise fromcl ose at hand.
Turning his head very slowy towards the source of the
sound, he risked a | ook - and al nost | ost consci ousness
agai n.

Not nore than five netres away, a large crab-Ilike
creature was apparently dining on the wreckage of poor
Dragonfly. Wien Jimy recovered his wits he rolled
slowy and quietly away fromthe nonster, expecting at
every nonment to be seized by its claws, when it discov-
ered that nore appetizing fare was avail able. However, it
took not the slightest notice of him when he had in-
creased their nutual separation to ten netres, he cauti-
ously propped hinmself up in a sitting position

Fromthis greater distance, the thing did not appear
quite so fornmidable. It had a |low, flat body about two
metres | ong and one wi de, supported on six triple-jointed
l egs. Jimy saw that he was m staken in assunming that it
had been eating Dragonfly; in fact, he could not see any
sign of a mouth. The creature was actually doing a neat
job of denolition, using scissor-like claws to chop the sky-
bi ke into small pieces. A whole row of manipul ators,
whi ch | ooked uncannily like tiny human hands, then
transferred the fragments to a steadily growing pile on
the ani mal's back.

But was it an animal ? Though that had been Jimmy's
first reaction, now he had second thoughts. There was a
pur posef ul ness about its behavi our which suggested fairly
high intelligence; he could see no reason why any crea-
ture of pure instincts should carefully collect the scat-
tered pieces of his sky-bike - unless, perhaps, it was gath-
ering material for a nest.

Keeping a wary eye on the crab, which still ignored
himconpletely, Jimry struggled to his feet. A few wav-
ering steps denonstrated that he could still walk, though

he was not sure if he coul d outdistance those six |egs.
Then he switched on his radio, never doubting that it
woul d be operating. A crash that he could survive would
not even have been noticed by its solid-state el ectronics.

"Hub Control,' he said softly. 'Can you receive nme?
' Thank God! Are you OK?'
"Just a bit shaken. Take a look at this.'

He turned his canmera towards the crab, just in tine to
record the final denolition of Dragonfly's wi ng.
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"What the devil is it - and why is it chew ng up your
bi ke?'

"Wsh | knew. It's finished with Dragonfly. I'mgoing to
back away, in case it wants to start on ne.'

Jimy slowy retreated, never taking his eyes off the
crab. It was now noving round .and round in a steadily
wi deni ng spiral, apparently searching for fragnments it
m ght have overl ooked, and so Jimy was able to get an
overall view of it for the first tine.

Now that the initial shock had worn off, he could
appreciate that it was quite a handsonme beast. The nane
‘crab’ which he had automatically given it was perhaps a
little msleading; if it had not been so imnpossibly Iarge,
he m ght have called it a beetle. Its carapace had a beaut -
iful nmetallic sheen; in fact, he would al nost have been
prepared to swear that it was netal

That was an interesting idea. Could it be a robot, and
not an aninmal? He stared at the crab intently with this
thought in mnd, analysing all the details of its anatony.
Wiere it should have had a nouth was a collection of
mani pul ators that rem nded Jimy strongly of the nulti-
pur pose knives that are the delight of all red-bl ooded
boys; there were pinchers, probes, rasps and even sone-
thing that |ooked like a drill. But none of this was de-
cisive. On Earth, the insect world had matched all these
tools, and nany nore. The ani nmal -or-robot question re-
mai ned in perfect balance in his mnd.

The eyes, which might have settled the matter, left it
even nore anbi guous. They were so deeply recessed in
protective hoods that it was inpossible to tell whether
their | enses were made of crystal or jelly. They were quite
expressionless and of a startlingly vivid blue. Though
they had been directed towards Ji my several tines, they
had never shown the slightest flicker of interest. In his
per haps bi ased opi nion, that decided the |evel of the
creature's intelligence. An entity - robot or animal -
whi ch coul d ignore a human being could not be very
bright.

It had now stopped its circling, and stood still for a few
seconds, as if listening to sone inaudible nessage. Then
it set off, with a curious rolling gait, in the general direc-
tion of the Sea. It noved in a perfectly straight line at a
steady four or five kilonetres an hour, and had al ready
travell ed a couple of hundred metres before Jimy's stil
slightly-shocked nmind registered the fact that the | ast sad
relics of his beloved Dragonfly were being carried away
fromhim He set off in a hot and indignant pursuit.

His action was not wholly illogical. The crab was head-
ing towards the Sea - and if any rescue was possible, it
could only be fromthis direction. Mreover, he wanted
to di scover what the creature would do with its trophy;
that shoul d reveal sonething about its notivation and
intelligence.
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Because he was still bruised and stiff, it took Jimy
several minutes to catch up with the purposefully-noving
crab. Wen he had done so, he followed it at a respectfu
di stance, until he felt sure that it did not resent his pres-
ence. It was then - that he noticed his water-flask and
energency ration pack anong the debris of Dragonfly,
and instantly felt both hungry and thirsty.

There, scuttling away fromhimat a renorseless five
kil onetres an hour, was the only food and drink in al
this half of the world. Watever the risk, he had to get
hold of it.

He cautiously closed in on the crab, approaching from
right rear. Wiile he kept station with it, he studied the
complicated rhythmof its legs, until he could anticipate
where they woul d be at any nonent. Wen he was ready,
he muttered a quick 'Excuse ne,' and shot swiftly into
grab his property. Jimy had never dreaned that he
woul d one day have to exercise the skills of a pickpocket,
and was delighted with his success. He was out again in
| ess than a second, and the crab never sl ackened its steady
pace.

He dropped back a dozen netres, noistened his lips
fromthe flask, and started to chew a bar of neat concen-
trate. The little victory made himfeel much happier
now he coul d even risk thinking about his sonbre future.

VWhile there was |ife, there was hope; yet he could im
agine no way in which he could possibly be rescued. Even
if his colleagues crossed the Sea, how could he reach
them half a kilometre below? "W'll find a way down
somehow,' Hub Control had promi sed. 'That cliff can't
go right round the world, wthout a break anywhere.' He
had been tenmpted to answer 'Why not?', but had thought
better of it.

One of the strangest things about wal king i nside Rama
was that you could al ways see your destination. Here, the
curve of the world did not hide - it reveal ed. For sone
time Jimy had been aware of the crab's objective; up
there in the | and which seened to rise before himwas a
hal f-kilonmetre-wide pit. It was one of three in the south-
ern continent; fromthe Hub, it had been inpossible to
see how deep they were. Al had been naned after prom -
nent |unar craters, and he was approachi ng Coperni cus.

The nane was hardly appropriate, for there were no sur-
rounding hills and no central peaks. This Copernicus was
nmerely a deep shaft or well, with perfectly vertical sides.

When he cane cl ose enough to look into it, Jinmmy was
able to see a pool of om nous, |eaden-green water at |east
hal f a kilometre below. This would put it just about |eve
with the Sea, and he wondered if they were connect ed.

W ndi ng down the interior of the well was a spira
ranp, completely recessed into the sheer wall, so that the
effect was rather like that of rifling in an i mense gun-
barrel. There seened to be a renarkabl e nunber of
turns; not until Jimmy had traced them for several revo-
lutions, getting nore and nmore confused in the process,
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did he realize that there was not one ranp but three,
totally independent and 120 degrees apart. |In any other
background than Rama, the whol e concept woul d have
been an inpressive architectural tour de force.

The three ranps led straight down into the pool and
di sappeared beneath its opaque surface. Near the water-
line Jinmmry could see a group of black tunnels or caves;
they | ooked rather sinister, and he wondered if they were
i nhabi ted. Perhaps the Ramans were anphi bi ous. .

As the crab approached the edge of the well, Jimmy
assuned that it was going to descend one of the ranps -
per haps taking the weckage of Dragonfly to sone entity
who woul d be able to evaluate it. Instead, the creature
wal ked straight to the brink, extended alnost half its
body over the gulf w thout any sign of hesitation, though
an error of a few centimetres woul d have been di sastrous
- and gave a brisk shrug. The fragnents of Dragonfly
went fluttering down into the depths; there were tears in
Jimmy's eyes as he watched them go. So much, he thought
bitterly, for this creature's intelligence.

Havi ng di sposed of the garbage, the crab swung
around and started to wal k towards Ji my, standing
only about ten nmetres away. Am| going to get the sane
treatment? he wondered. He hoped the canera was not
too unsteady as he showed Hub Control the rapidly ap-
proachi ng nonster. 'Wat do you advi se?' he whispered
anxi ously, wi thout nuch hope that he would get a useful
answer. It was sone small consolation to realize that he
was meking history, and his mind raced through the ap-
proved patterns for such a neeting. Until now, all of
these had been purely theoretical. He would be the first
man to check themin practice

"Don't run until you're sure it's hostile', Hub Contro
whi spered back at him Run where? Jimy asked him
sel f. He thought he could out-distance the thing in a
hundred netre sprint, but had a sick certainty that it
coul d wear hi mdown over the |ong haul

Slowy, Jinmmy held up his outstretched hands. Men
had been arguing for two hundred years about this ges-
ture; would every creature, everywhere in the universe,
interpret this as 'See no weapons?' But no one could
think of anything better.

The crab showed no reacti on whatsoever, nor did it
sl acken its pace. lgnoring Jimy conmpletely, it. wal ked
strai ght past himand headed purposefully into the south.
Feeling extrenely foolish, the acting representative of
Hono sapi ens watched his First Contact stride away
across the Raman plain, totally indifferent to his pres-
ence.
- He had sel dom been so huniliated in his life. Then
Jimy's sense of hunour cane to his rescue. After all, it
was no great matter to have been ignored by an ani mated
garbage truck. It would have been worse if it had greeted
himas a long-1ost brother...

He wal ked back to the rim of Copernicus, and stared
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down into its opaque waters. For the first tine, he noticed
that vague shapes - some of themquite |arge - were nov-
ing slowy back and forth beneath the surface. Presently
one of them headed towards the nearest spiral ranp, and
sonet hing that | ooked like a multi-Ilegged tank started on
the long ascent. At the rate it was going, Jinmmy decided,
it would take al nost an hour to get here; if it was a
threat, it was a very sl ow noving one.

- Then he noticed a flicker of nmuch nore rapid nove-

ment, near those cave-li ke openi ngs down by the water-
line. Something was travelling very swiftly along the
ranp, but he could not focus clearly upon it, or discern
any definite shape. It was as if he was | ooking at a snmall
whirlwi nd or 'dust-devil', about the size of a man ...

He blinked and shook his head, keeping his eyes cl osed
for several seconds. Wen he opened them again, the
apparition was gone.

Per haps the inpact had shaken himup nore than he
had realized; this was the first tinme he had ever suffered
fromvisual hallucinations. He would not nention it to
Hub Contr ol

Nor woul d he bother to explore those ranps, as he had
hal f -t hought of doing. It woul d obviously be a waste of
energy.

The spinning phantom he had nerely inmagi ned seei ng
had nothing to do with his decision.

Nothing at all; for, of course, Jinmy did not believe in
ghost s.

CHAPTER THI RTY- The Fl ower

Jimy's exertions had nmade himthirsty, and he was
acutely conscious of the fact that in all this land there
was no water that a man could drink. Wth the contents

of his flask, he could probably survive a week - but for
what purpose? The best brains of Earth would soon be
focused on his problem doubtless Commander Norton

woul d be bonbarded with suggestions. But he could

i magi ne no way in which he could | ower hinself down

the face of that half-kilonetre cliff. Even it he had a | ong
enough rope, there was nothing to which he could attach
it.

Nevertheless, it was foolish - and unmanly - to give up
wi t hout a struggle. Any help would have to cone from
the Sea, and while he was marching towards it he could
carry on with his job as if nothing had happened. No one
el se woul d ever observe and photograph the varied ter-
rai n through which he nust pass, and that woul d guaran-
tee a posthunous immortality. Though he woul d have
preferred many other honours, that was better than noth-

i ng.

He was only three kilometres fromthe Sea as poor
Dragonfly could have flown, but it seemed unlikely that
he could reach it in a straight Iine; some of the terrain
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ahead of himmi ght prove too great an obstacle. That was
no problem however, as there were plenty of alternative
routes. Jinmy could see themall, spread out on the great
curving map that swept up and away from hi mon

ei ther side.

He had plenty of time; he would start with the nost
interesting scenery, even if it took himoff his direct
route. About a kilometre away towards the right was a
square that glittered like cut glass - or a gigantic display
of jewellery. It was probably this thought that triggered
Jimy's footsteps. Even a dooned man m ght reasonably
be expected to take some slight interest in a few thousand
square nmetres of gens.

He was not particularly di sappoi nted when they
turned out to be quartz crystals, mllions of them set in a
bed of sand. The adjacent square of the checkerboard
was rather nore interesting, being covered with an ap-
parently random pattern of hollow netal columms, set
very close together and ranging in height fromless than
one to nore than five netres. It was conpletely inpass-
able; only a tank could have crashed through that forest
of tubes.

Ji my wal ked between the crystals and the col umms
until he came to the first crossroads. The square on the
right was a huge rug or tapestry nade of woven wire; he
tried to prise a strand | oose, but was unable to break it.

On the left was a tessellation of hexagonal tiles, so
snoothly inlaid that there were no visible joints between
them 1t would have appeared a continuous surface, had
the tiles not been coloured all the hues of the rai nbow
Jimy spent many minutes trying to find two adj acent
tiles of the same colour, to see if he could then distin-
gui sh their boundaries, but he could not find a single
exanpl e of such coi nci dence

As he did a slow pan right around the crossroads, he
said plaintively to Hub Control: 'Wat do you think
this is? | feel I"'mtrapped in a giant jigsaw puzzle. O is
this the Ranan Art Gallery?

"W're as baffled as you, Jinmy. But there's never been
any sign that the Ramans go in for art. Let's wait unti
we have sonme nore exanpl es before we junp to any con-
cl usions.'

The two exanpl es he found at the next crossroads were
not nmuch help. One was conpletely blank - a snoot h,
neutral grey, hard but slippery to the touch. The other
was a soft sponge, perforated with billions upon billions of
tiny holes. He tested it with his foot, and the whole sur-
face undul at ed si ckeningly beneath himlike a barely
stabilized qui cksand.

At the next cross-roads he encountered sonething strik-
ingly like a ploughed field - except that the furrows were
a uniformnetre in depth, and the material of which they
were made had the texture of a file or rasp. But he paid
little attention to this, because the square adjacent to it
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was the nost thought-provoking of all that he had so far
met. At last there was sonething that he coul d under
stand; and it was nore than a little disturbing.

The entire square was surrounded by a fence, so con-
ventional that he would not have |ooked at it tw ce had
he seen it on Earth. There were posts - apparently of
metal - five metres apart, with six strands of wire strung
taut between them

Beyond this fence was a second, identical one - and
beyond that, a third. It was another typical exanple of
Raman redundancy; whatever was penned inside this en-
cl osure woul d have no chance of breaking out. There was
no entrance - no gates that could be swung open to drive
in the beast, or beasts, that were presumably kept here.
Instead, there was a single hole, like a smaller version of
Copernicus, in the centre of the square.

Even in different circunstances, Jimmy woul d prob-
ably not have hesitated, but now he had nothing to | ose.
He quickly scaled all three fences, wal ked over to the
hol e, and peered into it.

Unl i ke Copernicus, this well was only fifty netres deep
There were three tunnel exits at the bottom each of
whi ch | ooked | arge enough to accommpdat e an el ephant.
And that was all.

After staring for sone tine, Jimy decided that the
only thing that nmade sense about the arrangenent was
for the floor down there to be an elevator. But what it
el evated he was never likely to know, he could only guess
that it was quite large, and possibly quite dangerous.

During the next few hours, he wal ked nmore than ten
kil onetres along the edge of the Sea, and the checker-
board squares had begun to blur together in his nmenory.
He had seen sone that were totally enclosed in tent-1like
structures of wire mesh, as if they were giant bird-cages.
There were others which seened to be pools of congeal ed
liquid, full of swirl-patterns; however, when he tested
them gingerly, they were quite solid. And there was
one so utterly black that he could not even see it clearly;
only the sense of touch told himthat anything was
t here.

Yet now there was a subtle nodul ation into sonething
he coul d understand. Rangi ng one after the other to-
wards the south was a series of - no other word woul d do
- fields. He might have been wal ki ng past an experi -
mental farmon Earth; each square was a snpoth expanse
of carefully levelled earth, the first he had ever seen in
the metallic | andscapes of Ranma

The great fields were virgin, lifeless - waiting for crops
that had never been planted. Ji mry wondered what
their purpose could be, since it was incredible that crea-
tures as advanced as the Ramans woul d engage in any
formof agriculture; even on Earth, farm ng was no nore
than a popul ar hobby and a source of exotic |uxury
foods. But he could swear that these were potential farns,
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i macul ately prepared. He had never seen earth that

| ooked so cl ean; each square was covered with a great
sheet of tough, transparent plastic. He tried to cut
through it to obtain a sanple, but his knife would barely
scratch the surface

Further inland were other fields, and on many of them
were conplicated constructions of rods and wires, pre-
sumably intended for the support of clinbing plants.

They | ooked very bl eak and desolate, like leafless trees in
the depths of winter. The winter they had known nust

have been long and terrible indeed, and these few weeks

of light and warmth mght be only a brief interlude be-
fore it came again.

Ji mmy never knew what nade himstop and | ook nore
closely into the netal nmaze to the south. Unconsciously,
his m nd nust have been checking every detail around
him it had noticed, in this fantastically alien | andscape,
sonet hi ng even nore anonal ous.

About a quarter of a kilonmetre away, in the mddle of
atrellis of wires and rods, glowed a single speck of colour.
It was so small and inconspicuous that it was al nost at
the limt of visibility; on Earth, no one would have
| ooked at it twice. Yet undoubtedly one of the reasons he
had noticed it now was because it rem nded hi m of
Earth ...

He did not report to Hub Control until he was sure
that there was no m stake, and that wi shful thinking had
not deluded him Not until he was only a few nmetres
away could he be conpletely sure that Iife as he knew it
had intruded into the sterile, aseptic world of Rama. For
bl oom ng here in lonely splendour at the edge of the
sout hern continent was a fl ower.

As he cane closer, it was obvious to Jimy that sone-
thing had gone wong. There was a hole in the sheathing
that, presunably, protected this layer of earth from con-
tam nation by unwanted life-forms. Through this break
extended a green stem about as thick as a man's little
finger, which twined its way up through the trellis-work.
A nmetre fromthe ground it burst into an effl orescence of
bl ui sh | eaves, shaped nore |like feathers than the foliage
of any plant known to Jimy. The stem ended, at eye-
| evel, in what he had first taken to be a single flower.
Now he saw, with no surprise at all, that it was actually
three flowers tightly packed together.

The petals were brightly col oured tubes about five
centimetres long; there were at least fifty in each bl oom
and they glittered with such netallic blues, violets and
greens, that they seened nore |ike the wings of a butter-
fly than anything in the vegetable ki ngdom Jimmy knew
practically nothing about botany, but he was puzzled to
see no trace of any structures resenbling petals or sta-
mens. He wondered if the likeness to terrestrial flowers
m ght be a pure coincidence; perhaps this was sonething
more akin to a coral polyp. In either case, it would seem
to inply the existence of small, airborne creatures to
serve either as fertilizing agents - or as food.
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It did not really nmatter. \Whatever the scientific defini-
tion, to Jimmy this was a flower. The strange miracle, the
un- Raman-| i ke accident of its existence here reninded
himof all that he would never see again; and he was
determined to possess it.

That woul d not be easy. It was nore than ten nmetres
away, separated fromhimby a lattice-work nmade of thin
rods. They formed a cubic pattern, repeated over and
over again, less than forty centinmetres on either side.
Jimy woul d not have been flying sky-bi kes unless he
had been slimand wiry, so he knew he could craw
through the interstices of the grid. But getting out again
m ght be quite a different matter; it would certainly be
i mpossible for himto turn around, so he would have to
retreat backwards

Hub Control was delighted with his discovery, when he
had described the fl ower and scanned it fromevery avail -
abl e angle. There was no objection when he said: 'I'm
going after it.' Nor did he expect there to be; his life was
now his own, to do with as he pl eased.

He stripped off all his clothes, grasped the snooth
metal rods, and started to wiggle into the framework. It
was a tight fit; he felt like a prisoner escaping through
the bars of his cell. Wen he had inserted hinself com
pletely into the lattice he tried backing out again, just to
see if there were any problens. It was considerably nore
difficult, since he now had to use his outstretched arns for
pushing i nstead of pulling, but he saw no reason why he
shoul d get hel pl essly trapped.

Jimy was a man of action and inmpul se, not of intro-
spection. As he squirmed unconfortably al ong the nar-
row corridor of rods, he wasted no tinme asking hinself
just why he was performng so qui xotic a feat. He had
never been interested in flowers in his whole life, yet now
he was ganbling his last energies to collect one.

It was true that this speci men was uni que, and of
enornous scientific value. But he really wanted it be-
cause it was his last link with the world of life and the
pl anet of his birth.

Yet when the flower was in his grasp, he had sudden
qual ns. Perhaps it was the only flower that grewin the
whol e of Ranmm; was he justified in picking it?

I f he needed any excuse, he could console hinself with
the thought that the Ramans thensel ves had not in-
cluded it in their plans. It was obviously a freak, grow ng
ages too late - or too soon. But lie did not really require
an excuse, and his hesitation was only nonmentary. He
reached out, grasped the stem and gave a sharp jerk.

The fl ower came away easily enough; he also collected
two of the |eaves, then started to back slowy through the
lattice. Now that he had only one free hand, progress was
extrenmely difficult, even painful, and he soon had to
pause to regain his breath. It was then that he noticed
that the feathery | eaves were closing, and the headl ess stem
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was slowmy unwinding itself fromits supports. As he

wat ched with a nixture of fascination and di smay, he

saw that the whole plant was steadily retreating into the
ground, like a nortally injured snake craw ing back into
its hole.

I'"ve nurdered sonething beautiful, Jinmmy told him
self. But then Rama had killed him He was only collect-
ing what was his rightful due.

CHAPTER THI RTY-ONE - Terminal Velocity

Conmander Norton had never yet |ost a nman, and he

had no intention of starting now Even before Ji my had
set off for the South Pole, he had been considering ways
of rescuing himin the event of accident; the problem
however, had turned out to be so difficult that he had
found no answer. All that he had nmanaged to do was to
elimnate every obvious solution

How does one clinb a half-kilonmetre vertical cliff; even
in reduced gravity? Wth the right equiprment - and
training - it would be easy enough. But there were no
pi t on- guns aboard Endeavour, and no one coul d think of
any other practical way of driving the necessary hundreds
of spikes into that hard, mirror surface

He had glanced briefly at nore exotic solutions, sone
frankly crazy. Perhaps a sinp, fitted with suction pads,
coul d make the ascent. But even if this schenme was
practical, how long would it take to manufacture and test
such equipnent - and to train a sinp to use it? He
doubted if a man woul d have the necessary strength to
performthe feat.

Then there was nore advanced technol ogy. The EVA
propul sion units were tenpting, but their thrust was too
smal |, since they were designed for zero-gee operation
They could not possibly lift the weight of a nan, even
agai nst Rama' s nobdest gravity.

Could an EVA thrust be sent up on automatic control,
carrying only a rescue line? He had tried out this idea on
Sergeant Myron, who had pronptly shot it down in
flanes. There were, the engi neer pointed out, severe stab-
ility problens; they mght be solved, but it would take a
long tine - nuch | onger than they could afford.

What about bal |l oons? There seened a faint possibility
here, if they could devise an envelope and a sufficiently
conpact source of heat. This was the only approach that
Norton had not dism ssed, when the probl em suddenly
ceased to be one of theory, and becanme a matter of life
and death, dominating the news in all the inhabited
wor | ds.

Wi le Jimy was making his trek along the edge of
the Sea, half the crackpots in the solar systemwere trying
to save him At Fleet Headquarters, all the suggestions
wer e consi dered, and about one in a thousand was for-
warded to Endeavour. Dr Carlisle Perera' arrived twce -
once via the Survey's own network, and once by PLANET-
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COM RAMA PRIORITY. It had taken the scientist approxi-
mately five mnutes of thought and one millisecond of
conputer tine.

At first, Commander Norton thought it was a joke in
very poor taste. Then he saw the sender's name and the
attached cal cul ations, and did a quick doubl e-t ake.

He handed the nessage to Karl Mercer

"What do you think of this? he asked, in as non-com
mttal a tone of voice as he could nanage

Karl read it swiftly, then said, 'Wll |I'mdamed! He's
right, of course.'

"Are you sure?

'He was right about the storm wasn't he? W should
have thought of this; it makes ne feel a fool.

' You have conpany. The next problemis - how do we
break it to Jimy?

"I don't think we should ... until the | ast possible mn-
ute. That's how I'd prefer it, if I was in his place. Just tel
himwe're on the way.'

Though he could | ook across the full width of the Cylin-
drical Sea, and knew the general direction from which
Resol ution was coming, Jimy did not spot the tiny craft
until it had already passed New York. It seemed incred-
ible that it could carry six nmen - and what ever equip-
ment they had brought to rescue him

When it was only a kilonmetre away, he recognized
Conmander Norton, and started waving. A little later
t he ski pper spotted him and waved back

"dad to see you're in good shape, Jimy,' he radioed.
"I promsed we wouldn't | eave you behind. Now do you
bel i eve me?

Not quite, Jinmmy thought; until this nonent he had
still wondered if this was all a kindly plot to keep up his
nmoral e. But the Commander woul d not have crossed the
Sea just to say goodbye; he nust have worked out sone-
t hi ng.

"Il believe you, Skipper,' he said, 'when |I'm down
there on the deck. Now will you tell ne how |'mgoing to
make it?'

Resol uti on was now sl owi ng down, a hundred mnetres
fromthe base of the cliff; as far as Jimy could tell, she
carried no unusual equipnment - though he was not sure
what he had expected to see.

"Sorry about that, Jimmy - but we didn't want you to
have too many things to worry about.'

Now t hat sounded omni nous; what the devil did he
mean?
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Resol ution cane to a halt, fifty netres out and five
hundred bel ow; Jimy had al nost a bird' s-eye view of
t he Commander as he spoke into his nicrophone.

"This is it, Jinmmy. You'll be perfectly safe, but it wll
require nerve. W know you've got plenty of that. You're

going to junp.'
"Five hundred netres!’
‘"Yes, but at only half a gee.'

"So - have you ever fallen two hundred and fifty on

Eart h?'
"Shut up, or I'Il cancel your next |eave. You should
have worked this out for yourself... it's just a question of

term nal velocity. In this atnosphere, you can't reach
nmore than ninety kilonmetres an hour - whether you fal
two hundred or two thousand netres. Ninety's a little
high for confort, but we can trimit sone nore. This is
what you'll have to do, so listen carefully...

"I ' will," said Jimry. 'It had better be good.'

He did not interrupt the Commander again, and made
no commrent when Norton had finished. Yes, it nmmde
sense, and was so absurdly sinple that it would take a
genius to think of it. And, perhaps, someone who did not
expect to do it himself...

Jimy had never tried high-diving, or nade a del ayed
parachut e drop, which would have given himsone psy-
chol ogi cal preparation for this feat. One could tell a man
that it was perfectly safe to wal k a pl ank across an abyss -
yet even if the structural calculations were inpeccable, he
m ght still be unable to do it. Now Ji nmy under st ood
why the Commander had been so evasive about the de-
tails of the rescue. He had been given no tinme to brood,
or to think of objections.

"I don't want to hurry you,' said Norton's persuasive
voice fromhalf a kilometre bel ow. 'But the sooner the
better.'

Jimy | ooked at his precious souvenir, the only flower
in Rama. He wapped it very carefully in his griny
handker chi ef, knotted the fabric, and tossed it over the
edge of the cliff.

It fluttered down with reassuring slowness, but it also
took a very long tine getting smaller, and snaller, and
smal ler, until he could no | onger see it. But then Resol u-
tion surged forward, and he knew that it had been spot-

t ed.

"Beautiful!' exclained the Commander enthusiastic-
ally. "I"'msure they'Il nane it after' you. OK - we're wait-

ing...

Jimy stripped off his shirt - the only upper garnent
anyone ever wore in this now tropical climate - and
stretched it thoughtfully. Several times on his trek he
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life.

For the last tinme, he | ooked back at the hollow world
he al one had explored, and the distant, om nous pin-
nacles of the Big and Little Horns. Then, grasping the
shirt firmy with his right hand, he took a running junp
as far out over the cliff as he could.

Now there was no particular hurry; he had a full
twenty seconds in which to enjoy the experience. But he
did not waste any tinme, as the w nd strengthened around
hi m and Resol ution slowy expanded in his field of view
Hol ding his shirt with both hands, he stretched his arns
above his. head, so that the rushing air filled the garnent
and blewit into a hollow tube.

As a parachute, it was hardly a success; the few kil o-
metres an hour it subtracted fromhis speed was useful,
but not vital. It was doing a nmuch nore inportant job -
keepi ng his body vertical, so that he would arrow straight
into the sea

He still had the inpression that he was not noving at
all, but that the water bel ow was rushi ng up towards
him Once he had comm tted hinself, he had no sense of
fear; indeed, he felt a certain indignation against the
ski pper for keeping himin the dark. Did he really think
that he would be scared to junp, if he had to brood over
it too | ong?

At the very last nonent, he let go of his shirt, took a
deep breath, and grabbed his nouth and nose with his
hands. As he had been instructed, he stiffened his body
into arigid bar, and | ocked his feet together. He would
enter the water as cleanly as a falling spear..

"It will be just the sane,' the Commander had prom
i sed, 'as stepping off a diving board on Earth. Nothing to
it - if you nake a good entry.'

"And if | don't?" he had asked.
"Then you'll have to go back and try again.

Somet hi ng sl apped himacross the feet - hard, but not
viciously. Amllion sliny hands were tearing at his body;
even though his eyes were tightly closed, he could tell that
darkness was falling as he arrowed down into the depths
of the Cylindrical Sea.

Wth all his strength, he started to swi m upwards to-
wards the fading light. He could not open his, eyes for
more than a single blink; the poisonous water felt |ike
aci d when he did so. He seened to have been struggling
for ages, and nore than once he had a nightmare fear
that he had lost his orientation and was really sw nmm ng
downwar ds. Then he woul d risk anot her quick glinpse,
and every tinme the |light was stronger.

Hi s eyes were still clenched tightly shut when he broke
water. He gul ped a precious nouthful of air, rolled over
on his back, and | ooked around.
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Resol uti on was headi ng towards himat top speed;
wi t hi n seconds, eager hands had grabbed hi mand drag-
ged hi m aboard

"Did you swall ow any water?' was the Commander's
anxi ous questi on.

'l don't think so.'

"Rinse out with this, anyway. That's fine. How do you
feel ?'

"I"'mnot really sure. I'lIl let you knowin a mnute. Ch
t hanks, everybody.' The minute was barely up when
Jimy was only too sure howlie felt.

"I'"mgoing to be sick,' he confessed niserably. Hs res-
cuers were incredul ous.

‘In a dead calm- on a flat sea? protested Sergeant
Barnes, who seened to regard Jimry's plight as a direct
reflection on her skill

"I'd hardly call it flat,' said the Commander, waving his
arm around the band of water that circled the sky. 'But
don't be ashaned - you may have swal | owed sone of that
stuff. Get rid of it as quickly as you can

Jimy was still straining, unheroically and unsuccess-
fully, when there was a sudden flicker of light in the sky
behind them Al eyes turned towards the South Pol e,
and Jinmmy instantly forgot his sickness. The Horns had
started their firework display again.

There were the kilonetre-long streaners of fire, danc-
ing fromthe central spike to its smaller conpanions.
Once again they began their stately rotation, as if invis-
i bl e dancers were wi nding their ribbons around an el ec-
tric maypole. But now they began to accel erate, noving
faster and faster until they blurred into a flickering cone
of light.

It was a spectacle nore awe-inspiring than any they
had yet seen here, and it brought with it a distant crack-
ling roar which added to the inpression of overwhel m
ing power. The display |asted for about five mnutes;
then it stopped as abruptly as if soneone had turned a
switch.

"I'd like to know what the Rama Conmittee nake of
that,' Norton muttered to no one in particular. 'Has any-
one here got any theories?

There was no tinme for an answer, because at that np-
ment Hub Control called in great excitenent.

"Resolution! Are you OK? Did you feel that?
' Feel what?'

"W think it was an earthquake - it nust have hap-
pened the minute those fireworks stopped.
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" Any danmmage?

"I don't think so. It wasn't really violent - but it shook
us up a hit.'

"W felt nothing at all. But we wouldn't, out here in
the Sea.'

"OF course, silly of me. Anyway, everything seemnms quiet
now ... until next tine.

"Yes, until the next time,' Norton echoed. The nystery
of Rama was steadily growi ng; the nore they discovered
about it, the | ess they understood.

There was a sudden shout fromthe helm
" Ski pper - look - up there in the sky!'

Norton lifted his eyes, swiftly scanning the circuit of
the Sea. He saw nothing, until his gaze had al nost
reached the zenith, and he was staring at the other side of
the world. -

"My God,' he whispered slowy, as he realized that the
"next time' was al ready al nost here.

A tidal wave was racing towards them down the eter-
nal curve of the Cylindrical Sea.

CHAPTER THI RTY-TWD - The Wave

Yet even in that nonment of shock, Norton's first concern
was for his ship.

' Endeavour!' he called. 'Situation report!’

"All OK, Skipper,' was the reassuring answer fromthe
Exec. 'We felt a slight trenor, but nothing that could
cause any damage. There's been a snall change of atti-
tude - the bridge says about point two degrees. They al so
think the spin rate has altered slightly - we'll have an
accurate reading on that in a couple of mnutes.'

So it's beginning to happen, Norton told hinself, and a
|l ot earlier than we expected; we're still a long way from
peri helion, and the logical time for an orbit change. But
sone kind of trimwas undoubtedly taking place - and
there night be nore shocks to cone.

Meanwhil e, the effects of this first one were all too ob-
vious, up there on the curving sheet of water which
seenmed perpetually falling fromthe sky. The wave was
still about ten kilometres away, and stretched the ful
width of the Sea fromnorthern to southern shore. Near
the land, it was a foam ng wall of white, but in deeper
water it was a barely visible blue Iine, noving nuch
faster than the breakers on either flank. The drag of the
shoreward shall ows was already bending it into a bow,
with the central portion getting further and further
ahead.
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"Sergeant,' said Norton urgently. 'This is your job.
What can we do?'

Sergeant Barnes had brought the raft completely to
rest and was studying the situation intently. Her expres-
sion, Norton was relieved to see, showed no trace of alarm
- rather a certain zestful excitenent, like a skilled athlete
about to accept a chall enge.

"I wish we had sone soundings,' she said. '"If we're in
deep water, there's nothing to worry about.

"Then we're all right. We're still four kilometres from
shore."'

"I hope so, but I want to study the situation.

She applied power again, and swung Resol ution
around until it was just under way, heading directly to-
war ds t he approachi ng wave. Norton judged that the
swiftly nmoving central portion would reach themin |ess
than five mnutes, but he could also see that it presented
no serious danger. It was only a racing ripple a fraction
of a netre high, and would scarcely rock the boat. The
wal | s of foamlagging far behind it were the real nenace

Suddenly, in the very centre of the Sea, a line of
breakers appeared. The wave had. clearly hit a subnerged
wal |, several kilonmetres in length, not far bel ow the sur-
face. At the sane tinme; the breakers on the two flanks
col | apsed, as they ran into deeper water

Anti-slosh plates, Norton told hinmself. Exactly the
same as in Endeavour's own propellant tanks - but on a
thousand-fol d greater scale. There nmust be a conpl ex
pattern of themall around the Sea, to danp out any
waves as quickly as possible. The only thing that natters
now is: are we right on top of one?

Sergeant Barnes was one junp ahead of him She
brought Resolution to a full stop and threw out the an-
chor. It hit bottomat only five netres.

"Haul it up!' she called to her crewmates. 'W've got to
get away from here!’

Norton agreed heartily; but in which direction? The
Sergeant was headed full speed towards the wave, which
was now only five kilometres away. For the first time, he
could hear the sound of its approach - a distant, unm stak-
abl e roar which he had never expected to hear inside
Rama. Then it changed in intensity; the central portion
was col | apsing once nore - and the flanks were buil di ng
up agai n.

He tried to estimate the di stance between the sub-
merged baffles, assum ng that they were spaced at equa
intervals. If he was right, there should be one nore to
come; if they could station the raft in the deep water
bet ween them they would be perfectly safe.

Sergeant Barnes cut the notor, and threw out the an-
chor again. It went down thirty netres without hitting

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (111 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

bot t om

"W're OK,' she said, with a sigh of relief. "But I'll keep
the nmotor running.'

Now there were only the | agging walls of foam al ong
the coast; out here in the central Sea it was cal m again,
apart fromthe inconspicuous blue ripple still speeding
towards them The Sergeant was just hol di ng Resol ution
on course towards the disturbance, ready to pour on ful
power at a noment's notice.

Then, only two kilonetres ahead of them the Sea
started to foamonce nore. It hunped up in white-nmaned

fury, and nowits roaring seened to fill the world. Upon
the sixteen-kilonetre-high wave of the Cylindrical Sea, a
smal l er ripple was superinposed, |ike an aval anche thun-

dering down a nountain slope. And that ripple was quite
| arge enough to kill them

Sergeant Barnes nust have seen the expressions on the
faces of her crewrates. She shouted above the roar
"What are you scared about? |'ve ridden bigger ones than
this.' That was not quite true; nor did she add that her
earlier experience had been in a well-built surf-boat, not
an inprovised raft. 'But if we have to junp, wait until |
tell you. Check your life-jackets.

She' s magni ficent, thought the Conmander - obviously
enjoying every mnute, like a Viking warrior going into
battle. And she's probably right - unless we've mscal cu-
| at ed badly.

The wave continued to rise, curving upwards and over
The sl ope above them probably exaggerated its height,
but it |ooked enornobus - an irresistible force of nature
that woul d overwhel meverything in its path.

Then, within seconds, it collapsed, as if its foundations
had been pulled out fromunderneath it. It was over the
subnerged barrier, in deep water again. Wwen it reached
thema nminute later Resolution nerely bounced up and
down a few times before Sergeant Barnes swung the raft
around and set off at top speed towards the north.

' Thanks, Ruby - that was splendid. But will we get
hone before it conmes round for the second tine?

"Probably not; it will be back in about twenty m nutes.
But it will have lost all its strength then; we'll scarcely
notice it.'

Now t hat the Wave had passed, they could rel ax and
enjoy the voyage - though no one would be conpletely at
ease until they were back on | and. The disturbance had
left the water swirling round in random eddi es, and had
al so stirred up a nost peculiar acidic snell - 'like crushed
ants', as Jimy aptly put it. Though unpl easant, the
odour caused none of the attacks of sea-sickness that
m ght have been expected; it was sonmething so alien that
human physi ol ogy could not respond to it.
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A mnute later, the wave front hit the next underwater
barrier, as it clinbed away fromthem and up the sky.
This time, seen fromthe rear, the spectacle was unim
pressive and the voyagers felt ashamed of their previous
fears. They began to feel thenselves nasters of the Cylin-
drical Sea.

The shock was therefore all the greater when, not nore
than a hundred nmetres away, sonmething like a slowy ro-
tating wheel began to rear up out of the water. Gittering
metal lic spokes. five nmetres |ong, energed dripping from
the sea, spun for a noment in the fierce Raman gl are,
and spl ashed back into the water. It was 'as if a giant
starfish with tubular arnms had broken the surface.

At first sight, it was inpossible to tell whether it was an
animal or a machine. Then it flopped over and | ay half-
awash, bobbing up and down in the gentle aftermath of
t he wave.

Now they could see that there were nine arns, appar-
ently jointed, radiating froma central disc. Two of the
arnms were broken, snapped off at the outer joint. The
others ended at a conplicated collection of manipul a-
tors that renminded Jimry very strongly of the crab he
had encountered. The two creatures came fromthe sane
line of evolution - or the sanme draw ng-board.

At the middle of the disc was a small turret, bearing
three large eyes. Two were cl osed, one open - and even
that appeared to be bl ank and unseei ng. No one doubted
that they were watching the death-throes of some strange
monster, tossed up to the surface by the submarine dis-
turbance that had just passed.

Then they saw that it was not al one. Sw nm ng round
it, and snapping at its feebly noving linbs, were two
smal | beasts |ike overgrown | obsters. They were efficiently
chopping up the nonster, and it did nothing to resist,
though its own claws seened quite capable of dealing
with the attackers.

Once again, Jimy was reninded of the crab that had
denol i shed Dragonfly. He watched intently as the one-
sided conflict continued, and quickly confirmed his im
pr essi on.

' Look, Skipper,' he whispered. 'Do you see - they're not
eating it. They don't even have any mouths. They're
simply chopping it to pieces. That's exactly what hap-
pened to Dragonfly.'

"You're right. They're dismantling it - like - like a
br oken nmachi ne.' Norton winkled his nose. 'But no dead
machi ne ever snelled like that!'

Then anot her thought struck him

"My God - suppose they start on us! Ruby, get us back
to shore as quickly as you can!

Resol ution surged forward with reckl ess disregard for
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the life of her power cells. Behind them the nine spokes

of the great starfish - they could think of no better nane
for it - were clipped steadily shorter, and presently the

weird tabl eau sank back into the depths of the Sea.

There was no pursuit, but they did not breathe com
fortably again until Resolution had drawn up to the
| andi ng stage and they had stepped thankfully ashore. As
he | ooked back across that mysterious and now ' suddenly
sinister band of water, Commander Norton grimy de-
term ned that no one would ever sail it again. There
were too many unknowns, too many dangers..

He | ooked back upon the towers and ranparts of New
York, and the dark cliff of the continent beyond. They
were safe now frominquisitive man.

He woul d not tenpt the gods of Rama again.
CHAPTER THI RTY- THREE - Spi der

From now on, Norton had decreed, there would al ways

be at |east three people at Canp Al pha, and one of them
woul d al ways be awake. In addition, all exploring parties
woul d foll ow the sane routine. Potentially dangerous
creatures were on the nove inside Ramm, and though

none had shown active hostility, a prudent commander
woul d take no chances.

As an extra safeguard, there was al ways an observer up
on the Hub, keeping watch through a powerful telescope.
Fromthis vantage point, the whole interior of Rama
coul d be surveyed, and even the South Pol e appeared
only a few hundred netres away. The territory round
any group of explorers was to be kept under regul ar ob-
servation; in this way, it was hoped to elininate any pos-
sibility of surprise. It was a good plan - and it failed
conpl etely.

After the last meal of the day, and just before the 22.00

hour sl eep period, Norton, Rodrigo, Calvert and Laura
Ernst were watching the regul ar eveni ng news tel ecast
specially beanmed to themfromthe transmitter at In-
ferno, Mercury. They had been particularly interested in
seeing Jinmmy's filmof the Southern continent, and the
return across the Cylindrical Sea - an episode which had
excited all viewers. Scientists, news commentators, and
menbers of the Rama Committee had given their opin-
i ons, nost of them contradictory. No one could agree
whet her the crab-like creature Ji my had encountered
was an animal, a machine, a genuine Raman - or some-
thing that fitted none of these categories.

They had just watched, with a distinctly queasy feel-
ing, the giant starfish being denolished by its predators
when they discovered that they were no | onger al one.
There was an intruder in the canp.

Laura Ernst noticed it first. She froze in sudden shock,
then said: 'Don't nove, Bill. Now |l ook slowy to the
right.’

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (114 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

Norton turned his head. Ten netres away was a
sl ender-1egged tripod surnounted by a spherical body no
| arger than a football. Set around the body were three
| arge, expressionl ess eyes, apparently giving g6o degrees
of vision, and trailing beneath it were three whiplike
tendrils. The creature was not quite as tall as a nan, and
| ooked far too fragile to be dangerous, but that did not
excuse their carelessness in letting it sneak up on them
unawares. It renmi nded Norton of nothing so nuch as a
three-1 egged spider, or daddy-long-legs, and he wondered
how it had sol ved the problem- never challenged by any
creature on Earth - of tripedal |oconotion.

"What do you make of it, Doc?' he whispered, turning
of f the voice of the TV newscaster.

"Usual Raman three-fold symmetry. | don't see how it
could hurt us, though those whips m ght be unpl easant -
and they could be poisonous, like a coelenterate's. Sit
tight and see what it does.'

After regarding theminpassively for several m nutes,
the creature suddenly moved - and now they coul d under -
stand why they had failed to observe its arrival. It was
fast, and it covered the ground with such an extraordin-
ary spinning notion that the human eye and m nd had
real difficulty in following it.

As far as Norton could judge - and only a hi gh-speed
camera could settle the matter - each leg in turn acted as
a pivot around which the creature whirled its body. And
he was not sure, but it also seemed to himthat every few
"steps' it reversed its direction of spin, while the three
whi ps flickered over the ground like lightning as it
moved. Its top speed - though this also was very hard to
estimate - was at least thirty kil onetres an hour.

It swept swiftly round the canp, exam ning every item
of equi prent, delicately touching the inprovised beds
and chairs and tables, conmunication gear, food con-
tai ners, Electrosans, caneras, water tanks, tools - there
seened to be nothing that it ignored, except the four
wat chers. Cearly, it was intelligent enough to draw a dis-
tinction between hunmans and their inani mate property;
its actions gave the unm stakabl e i npression of an ex-
trenely nethodical curiosity or inquisitiveness.

"I wish | could examine it!"' Laura exclaimed in frus-
tration, as the creature continued its swift pirouette.
"Shall we try to catch it?'

" How?' Cal vert asked, reasonably enough.

"You know - the way primtive hunters bring down fast-
moving animals with a couple of weights whirling
around at the end of a rope. It doesn't even hurt them'

"That | doubt,' said Norton. 'But even if it worked, we
can't risk it. We don't know how intelligent this creature
is - and a trick like that could easily break its legs. Then
we would be in real trouble - from Rana, Earth and
everyone el se.'
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"But |'ve got to have a specimen!’

'You may have to be content with Jimy's flower -
unl ess one of these creatures cooperates with you. Force is
out. How would you like it if sonething | anded on Earth
and deci ded that you would nake a nice specinen for
di ssection?'

"l don't want to dissect it,' said Laura, not at all con-
vincingly. 'I only want to examine it.

"Well, alien visitors mght have the same attitude to-
war ds you, but you could have a very unconfortable tine
before you believed them W must nmake no nove that
coul d possibly he regarded as threat ening.

He was quoting from Ship's Orders, of course, and
Laura knew it. The clains of science had a |lower priority
than those of space-dipl onacy.

In fact, there was no need to bring in such el evated
considerations; it was nmerely a matter of good manners.
They were all visitors here, and had never even asked
permi ssion to cone inside..

The creature seenmed to have finished its inspection. It
made one nore high-speed circuit of the camp, then shot
off at a tangent - towards the stairway.

"I wonder howit's going to nanage the steps?' Laura
mused. Her question was qui ckly answered; the spider
i gnored them conpl etely, and headed up the gently sl op-
ing curve of the ranp without slackening its speed.

"Hub Control,' said Norton. 'You nay have a visitor
shortly; take a look at the Al pha Stairway Section Six.
And incidentally, thanks a | ot for keeping such a good
wat ch on us.'

It took a mnute for the sarcasmto sink in; then the
Hub observer started to make apol ogetic noi ses.

"Er - | can just see sonething, Skipper, now you tell ne
it's there. But what is it?

" Your guess is as good as mine,' Norton answered, as he
pressed the General Alert button. 'Canp Al pha calling
all stations. W've just been visited by a creature like a
three-1egged spider, with very thin |l egs, about two netres
hi gh, small| spherical body, travels very fast with a spin-
ning notion. Appears harm ess but inquisitive. It may
sneak up on you before you notice it. Please acknow
| edge.’

The first reply came from London, fifteen kilonetres to
t he east.

' Not hi ng unusual here, Skipper.

The sane distance to the west, Rone answered, sound-
i ng suspiciously sl eepy.
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' Sanme here, Skipper. Unh, just a nonment...'
"What is it?

"I put ny pen down a mnute ago - it's gone! Wat -
oh!'

'Tal k sense!’

"You won't believe this, Skipper. | was maki ng sone
notes - you know | like witing, and it doesn't disturb
anybody - | was using ny favourite ball-point, it's nearly
two hundred years old - well, nowit's lying on the
ground, about five netres away! |'ve got it - thank good-
ness - it isn't damaged.

" And how do you suppose it got there?

"Er - | may have dozed off for a minute. It's been a
hard day.'

Norton sighed, but refrained fromconmrent; there
were so few of them and they had so little time in which
to explore a world. Enthusiasm could not always over-
come exhaustion, and he wondered if they were taking
unnecessary risks. Perhaps he should not split his nen up
into such small groups, and try to cover so much territory.
But he was al ways conscious of the swiftly passing days,
and t he unsolved nysteries around them He was becom
ing nore and nore certain that sonething was about to
happen, and that they woul d have to abandon Rama
even before it reached perihelion - the noment of truth
when any orbit change must surely take place.

"Now | i sten, Hub, Rone, London - everyone,' he said.
"I want a report at every hal f-hour through the night. W
nmust assune that from now on we may expect visitors at
any tinme. Sone of them may be dangerous, but at all costs
we have to avoid incidents. You all know the directives
on this subject.

That was true enough; it was part of their training -
yet perhaps none of them had ever really believed that
the | ong-theorized ' physical contact with intelligent
aliens' would occur in their lifetines - still less that they
woul d experience it thensel ves.

Training was one thing, reality another; and no one
coul d be sure that the ancient, human instincts of self-
preservation woul d not take over in an emergency. Yet it
was essential to give every entity they encountered in
Rama the benefit of the doubt, up to the |ast possible
m nut e- and even beyond.

Conmander Norton did not want to be renenbered
by history as the man who started the first interplanetary
war .
Wthin a few hours there were hundreds of the spiders,
and they were all over the plain. Through the tel escope,
it could be seen that the southern continent was also in-
fested with them- but not, it seened, the island of New
Yor k.
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They took no further notice of the explorers, and after
a while the explorers took little notice of them- though
fromtime to time Norton still detected a predatory gl eam
in his Surgeon-Commander's eye. Nothing would pl ease
her better, he was sure, than for one of the spiders to have
an unfortunate accident, and he would not put it past
her to arrange such a thing in the interests of science.

It seened virtually certain that the spiders could not
be intelligent; their bodies were far too small to contain
much in the way of brains, and indeed it was hard to see
where they stored all the energy to nove. Yet their be-
havi our was curiously purposeful and coordinated; they
seened to be everywhere, but they never visited the sane
pl ace twice. Norton frequently had the inpression that
they were searching for sonething. Whatever it was, they
did not seemto have discovered it.

They went all the way up to the central Hub, stil
scorning the three great stairways. How they managed to
ascend the vertical sections, even under al nost zero grav-
ity, was not clear; Laura theorized that they were equip-
ped with suction pads.

And then, to her obvious delight, she got her eagerly
desired specinmen. Hub Control reported that a spider
had fallen down the vertical face and was |ying, dead or
incapacitated, on the first platform Laura's time up from
the plain was a record that woul d never be beaten

When she arrived at the platform she found that, des-
pite the low velocity of inpact, the creature had broken
all its legs. Its eyes were still? open, but it showed no reac-
tions to any external tests. Even a fresh human corpse
woul d have been livelier, Laura decided; as soon as she
got her prize back to Endeavour, she started to work with
her dissecting kit.

The spider was so fragile that it al nbst cane to pieces
wi t hout her assistance. She disarticulated the |egs, then
started on the delicate carapace, which split along three
great circles and opened up |ike a peel ed orange.

After sone nonents of blank incredulity - for there
was not hing that she could recognize or identify - she
took a series of careful photographs. Then she picked up
her scal pel

Where to start cutting? She felt like closing her eyes,
and stabbing at random but that woul d not have been
very scientific.

The bl ade went in with practically no resistance. A
second | ater, Surgeon-Comander Ernst's nost unl ady-
like yell echoed the |Iength and breadth of Endeavour

It took an annoyed Sergeant MAndrews a good
twenty minqtes to cal mdown the startled sinps.

CHAPTER THI RTY- FOUR - Hi s Excell ency Regrets..

"As you are all aware, gentlenen,' said the Martian Am

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (118 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

bassador, 'a great deal has happened since our |ast neet-
ing. We have much to discuss - and to decide. |I'mthere-
fore particularly sorry that our distinguished coll eague
fromNMercury is not here.

That |ast statenment was not altogether accurate. Dr
Bose was not particularly sorry that HE the Herni an
Anbassador was absent. It would have been nuch nore
truthful to say that he was worried. Al his diplomatic
instincts told himthat sonething was happeni ng, and
t hough his sources of information were excellent, he could
gather no hints as to what it m ght be.

The Anbassador's letter of apol ogy had been cour-
teous and entirely uncomuni cative. H s Excell ency
had regretted that urgent and unavoi dabl e busi ness had
kept himfromattending the neeting, either in per-
son or by video. Dr Bose found it very hard to think
of anything nore urgent - or nore inportant - than
Ram a.

"Two of our nmenbers have statenments to make. 1
would first like to call on Professor Davidson.'

There was a rustle of excitenment anong the other scien-
tists on the Cormittee. Mst of themhad felt that the
astrononmer, with his well-known cosnic viewpoint, was
not the right man to be Chairman of the Space Advisory
Council. He sonetinmes gave the inpression that the activi-
ties of intelligent life were an unfortunate irrelevance in
the majestic universe of stars and gal axies, and that it was
bad manners to pay too nmuch attention to it. This had
not endeared himto exobiol ogists such as Dr Perera, who
took exactly the opposite view To them the only pur-
pose of the Universe was the production of intelligence,
and they were apt to talk sneeringly about purely astro-
rjom cal phenonena. 'Mere dead matter' was one of their
favourite phrases.

"M Anbassador,' the scientist began, 'I have been
anal ysing the curious behavi our of Rama during the | ast
few days, and would like to present ny concl usions. Some
of themare rather startling.

Dr Perera | ooked surprised, then rather snug. He
strongly approved of anything that startled Professor
Davi dson.

"First of all, there was the renarkable series of events
when that young lieutenant flew over to the Southern
hem sphere. The el ectrical discharges thenmsel ves, though
spectacul ar, are not inportant; it is easy to show that
they contained relatively little energy. But they coin-
cided with a change in Rama's rate of spin, and its atti-
tude - that is, its orientation in space. This nust have
i nvol ved an enor nous anount of energy; the discharges
whi ch nearly cost M - er Pak his life were nerely a
m nor by-product - perhaps a nuisance that had to be
m nimzed by those giant |ightning conductors at the
Sout h Pol e.

"I draw two conclusions fromthis. Wen a spacecraft -
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and we must call Rama a spacecraft, despite its fantastic
size - makes a change of attitude, that usually neans it is
about to nake a change of orbit. W nust therefore take
seriously the views of those who believe that Rama may

be preparing to becone another planet of our sun, in-

stead of going back to the stdrs.

"If this is the case, Endeavour mnust obviously be pre-

pared to cast off - is that what spaceships do? - at a no-
ment's notice. She may be in very serious danger while
she is still physically attached to Rama. | inmagine that

Conmander Norton is already well aware of this possi-
bility, but I think we should send him an additiona
war ni ng. '

" Thank you very nuch, Professor Davidson. Yes - Dr
Sol onmons?'

‘"I'd like to conment on that,' said the science historian
'Ranma seens to have nade a change of spin w thout us-
ing any jets or reaction devices. This |eaves only two
possibilities, it seens to ne.

"The first one is that it has internal gyroscopes, or their
equi val ent. They nust be enornmous; where are they?

' The second possibility - which would turn all our
physics upside down - is that it has a reactionless propul -
sion system The so-called Space Drive, which Professor
Davi dson doesn't believe in. If this is the case, Rana may
be able to do al nost anything. W will be quite unable
to anticipate its behaviour, even on the gross physica
| evel .*

The di pl onats were obviously sonmewhat baffl ed by
this exchange, and the astronomer refused to be drawn.
He had gone out on enough |inbs for one day.

"I"lIl stick to the laws of physics, if you don't nind, unti
I"'mforced to give themup. If we've not found any gyro-
scopes in Rama, we may not have | ooked hard enough, or
in the right place.’

Anbassador Bose could see that Dr Perera was getting
impatient. Normally, the exobiol ogi st was as happy as
anyone el se to engage in speculation; but now, for the
first tinme, he had sone solid facts. Hi s |ong-inpoverished
sci ence had becone weal thy overni ght.

"Very well - if there are no other comments - | know
that Dr Perera has sone inportant information.

' Thank you, M Anbassador. As you've all seen, we
have at | ast obtained a specinmen of a Raman |ife-form
and have observed several others at close quarters. Sur-
geon- Commander Ernst, Endeavour's nedical officer, has
sent a full report on the spider-like creature she dis-
sect ed.

"I nmust say at once that sonme of her results are baffling,
and in any other circunstances | would have refused to
bel i eve them
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'"The spider is definitely organic, though its chenistry
differs fromours in many respects - it contains consider-
abl e quantities of light nmetals. Yet | hesitate to call it an
animal, for several fundanental reasons.

"In the first place, it seenms to have no nouth, no stom
ach, no gut - no nethod of ingesting food! Also no air
i ntakes, no lungs, no blood, no reproductive system..

"You may wonder what it has got. Well, there's a sinple
muscul ature, controlling its three legs and the three whip-
like tendrils or feelers. There's a brain - fairly conpl ex,
nmostly concerned with the creature's renmarkably devel -
oped triocular vision. But eighty per cent of the body
consi sts of a honeyconb of large cells, and this is what
gave Dr Ernst such an unpl easant surprise when she
started her dissection. If she'd been |uckier she m ght have
recognized it in time, because it's the one Ranman struc-
ture that does exist on Earth - though only in a handfu
of marine aninals.

"Most of the spider is sinply a battery, very nuch |ike
that found in electric cells and rays. But in this case, it's
apparently not used for defence. It's the creature's
source of energy. And that is why it has no provisions for
eating and breathing; it doesn't need such prinitive
arrangenments. And incidentally, this neans that it would
be perfectly at home in a vacuum..

'"So we have a creature which, to all intents and pur-
poses, is nothing nore than a nobile eye. It has no organs
of manipul ation; those tendrils are nmuch too feeble. If |
had been given its specifications, | would have said it was
merely a reconnai ssance devi ce

"Its behaviour certainly fits that description. Al the
spiders ever do is to run around and | ook at things.
That's all they can do ..

"But the other animals are different. The crab, the star-
fish, the sharks - for want of better words - can obviously
mani pul ate their environment and appear to be special -

i zed for various functions. | assume that they are al so
electrically powered since, |ike the spider, they appear to
have no nout hs.

"I"msure you'll appreciate the biological problens
raised by all this. Could such creatures evolve naturally?
I really don't think so. They appear to be designed |ike
machi nes, for specific jobs. If | had to describe them |
woul d say that they are robots - biological robots - sone-
thing that has no anal ogy on Earth.

"If Rama is a spaceship, perhaps they are part of its
crew. As to how they are born - or created - that's somne-
thing I can't tell you. But | can guess that the answer's
over there in New York. |f Comander Norton and his
men can wait | ong enough, they may encounter increas-
ingly nore conplex creatures, with unpredictable be-
havi our. Somewhere along the line they nmay neet the
Ramans t hensel ves - the real nakers of this world.
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" And when that happens, gentlenen, there will be no
doubt about it at all...’

CHAPTER THI RTY-FI VE - Special Delivery

Conmander Norton was sl eepi ng soundly when his per-

sonal comuni cator dragged hi m away from happy

dreans. He had been holidaying with his famly on Mars,
flying past the awesone, snow capped peak of Nix AQym

pica - mghtiest volcano in the solar system Little Billie
had started to say sonething to him now he would never
know what it was.

The dream faded; the reality was his executive officer
up on the ship.

"Sorry to wake you, Skipper,' said Lieutenant-Com
mander Kirchoff. 'Triple A priority from Headquarters.

"Let me have it,' Norton answered sl eepily.
"I can't. It's in code - Commander's Eyes Only.'

Norton was instantly awake. He had received such a
message only three tinmes in his whole career, and on each
occasion it had nmeant trouble.

"Dam!' he said. 'What do we do now?'

H s Exec did not bother to answer. Each understood
the problem perfectly; it was one that Ship's Orders had
never anticipated. Normally, a conmander was never
more than a few mnutes away fromhis office and the
code book in his personal safe. If he started now, Norton

m ght get back to the ship - exhausted - in four or five
hours. That was not the way to handle a C ass AAA Pri -
ority.

"Jerry,' he said at length. '"Wio's on the sw tchboard?
"No one; |I'mnaking the call nyself.

' Recorder off?

"By an odd breach of regul ations, yes.

Norton sniled. Jerry was the best Exec he had ever
wor ked wi th. He thought of everything.

"OK. You know where ny key is. Call ne back.'

He waited as patiently as he could for the next ten
m nutes, trying - wthout nmuch success - to think of
other problens. He hated wasting nmental effort; it was
very unlikely that he coul d out-guess the nessage that
was coning, and he would know its contents soon
enough. Then he would start worrying effectively.

When the Exec cal |l ed back, he was obviously speaking
under consi derabl e strain.

"It's not really urgent Skipper - an hour won't make
any difference. But | prefer to avoid radio. I'Il send it

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (122 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

down by messenger.'

"But why - oh, very well - | trust your judgenment. \Wo
will carry it through the airl ocks?
"I"'mgoing nyself; 1'Il call you when | reach the Hub.'

‘Wi ch | eaves Laura in charge.

'For one hour, at the nost. 1'll get right back to the
ship.'

A nedi cal officer did not have the specialized training
to be acting commander, any nore than a commander
coul d be expected to do an operation. In energencies,
bot h jobs had sonetines been successfully switched; but
it was not reconmended. Well, one order had already
been broken tonight..

'"For the record, you never |eave the ship. Have you
woken Laura?'

"Yes. She's delighted with the opportunity."'

"Lucky that doctors are used to keeping secrets. Oh -
have you sent the acknow edgenent ?'

"Cf course, in your nane.'
"Then 1'11 be waiting.'

Now it was quite inpossible to avoid anxi ous antici pa-
tions. '"Not really urgent - but | prefer to avoid radio..

One thing was certain. The Commander was not going
to get nuch nore sleep this night.

CHAPTER THI RTY-SI X - Ri ot Watcher

Sergeant Pieter Rousseau knew why he had vol unt eered

for this job; in many ways, it was a realization of a child-
hood dream He had becone fascinated by tel escopes

when he was only six or seven years old, and nuch of his
yout h had been spent collecting | enses of all shapes and
sizes. These he had nmounted in cardboard tubes, naking
instruments of ever-increasing power until he was fam

iliar with the nobon and planets, the nearer space-stations,
and the entire | andscape within thirty-kilonetres of his
hone.

He had been lucky in his place of birth, anobng the
mount ai ns of Col orado; in alnbst every direction, the
vi ew was spectacul ar and inexhaustible. He had spent
hours exploring, in perfect safety, the peaks which every
year took their toll of careless clinmbers. Though he had
seen much, he had i magi ned even nore; he had liked to
pretend that over each crest of rock, beyond the reach of
his tel escope, were magi c ki ngdons full of wonderfu
creatures. And so for years he had avoided visiting the
pl aces his |l enses brought to him because he knew t hat.
the reality could not live up to the dream

Now, on the central axis of Rama, he coul d survey
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marvel s beyond the wildest fantasies of his youth. A
whol e world lay spread out before him- a small one, it
was true, yet a nman could spend an entire lifetime explor-
ing four thousand square kilonmetres, even when it was
dead and changel ess.

But nowlife, with all its infinite possibilities, had cone
to Rama. If the biological robots were not living crea-
tures, they were certainly very good imtations.

No one knew who invented the word 'biot'; it seened
to cone into instant use, by a kind of spontaneous gen-
eration. From his vantage point on the Hub, Pieter was

Bi ot - Wat cher-i n-Chi ef, and he was beginning, - so he
believed - to understand sone of their behavi our pat-
terns.

The Spiders were nobile sensors, using vision - and
probably touch - to exanine the whole interior of Rama.
At one tine there had been hundreds of them rushing
around at high speed, but after |ess than two days they
had di sappeared; now it was quite unusual to see even
one.

They had been replaced by a whol e nenageri e of much
nmore i npressive creatures; it had been no mnor task,
thi nki ng of suitable names for them There were the
W ndow Cl eaners, with | arge padded feet, who were ap-
parently polishing their way the whole I ength of Rama's
- six artificial suns. Their enornmous shadows, cast right
across the dianeter of the world, sonetines caused tem
porary eclipses on the far side.

The crab that had denolished Dragonfly seened to be
a Scavenger. A relay chain of identical creatures had ap-
proached Canp Al pha and carried off all the debris that
had been neatly stacked on the outskirts; they would
have carried off everything else if Norton and Mercer had
not stood firmand defied them The confrontation had
been anxi ous but brief; thereafter, the Scavengers seened
to understand what they were allowed to touch, and ar-
rived at regular intervals to see if their services were re-
quired. It was a nbst conveni ent arrangenent, and indi-
cated a high degree of intelligence - either on the part of
the Scavengers thensel ves, or sone controlling entity
el sewhere

Gar bage di sposal on Rama was very sinple; everything
was thrown into the Sea, where it was, presunably,
broken down into forms that could be used again. The
process was rapid; Resolution had di sappeared overni ght,
to the great annoyance of Ruby Barnes. Norton had con-
sol ed her by pointing out that it had done its job nagni-
ficently - and he would never have all owed anyone to use
it again. The Sharks might not be as discrimnating as
t he Scavengers.

No astrononer discovering an unknown planet could
- have been happier that Pieter when he spotted a new
type of biot and secured a good photo of it through his
tel escope. Unfortunately, it seened that all the interest-
ing species were over at the South Pole, where they were
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performng nysterious tasks round the Horns. Sonething
that | ooked like a centipede with suction pads coul d be
seen fromtinme to time exploring Big Horn itself, while
round the | ower peaks Pieter had caught a glinpse of a
burly creature that could have been a cross between a
hi ppopot amus and a bul |l dozer. And there was even a
doubl e-necked giraffe, which apparently acted as a nob-
ile crane.

Presumably, Rama, |ike any ship, required testing,
checking and repairing after its i mense voyage. The
crew was already hard at work; when would the pas-
sengers appear?

Bi ot classifying was not Pieter's nain job; his orders
were to keep watch on the two or three exploring parties
that were always out, to see that they did not get into
trouble, and to warn themif anything approached. He
alternated every six hours with anyone el se who coul d be
spared, though nore than once he had been on duty for
twelve hours at a stretch. As a result, he now knew t he
geography of Ramm better than any man who woul d ever
live. It was as familiar to himas the Col orado nount ai ns
of his youth.

When Jerry Kirchoff energed from Airl ock Al pha,
Pi eter knew at once that sonething unusual was happen-
ing. Personnel transfers never occurred during the sleep-
ing period, and it was now past midnight by M ssion
Time. Then Pieter remenbered how short-handed they
were, and was shocked by a nmuch nore startling irregu-
larity.

"Jerry - who's in charge of the ship?
- 'l am' said the Exec coldly, as he flipped open his
hel met. 'You don't think I'd | eave the bridge while I'm
on watch, do you?

He reached into his suit carry-all, and pulled out a
smal |l can still bearing the | abel: CONCENTRATED ORANGE
JUl CE: TO MAKE FI VE LI TRES

"You're good at this Pieter. The skipper is waiting for it.
Pieter hefted the can, then said, '|I hope you've put
enough mass inside it - sonmetines they get stuck on the
first terrace.'

"Wll, you're the expert.'

That was true enough. The Hub observers had had
pl enty of practice, sending down snall itens that had
been forgotten or were needed in a hurry. The trick was
to get themsafely past the lowgravity region,. and then to
see that the Coriolis effect did not carry themtoo far
away fromthe Canp during the eight-kilonetre rol
downhi | |

Pi eter anchored hinself firmy, grasped the can, and
hurled it down the face of the cliff. He did not aimdir-
ectly towards Canp Al pha, but alnost thirty degrees
away fromit.
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Al nost imredi ately, air resistance robbed the can of its
initial speed, but then the pseudo-gravity of Rama took
over and it started to nove downwards at a constant
velocity. It hit once near the base of the |adder, and did a
sl ow noti on bounce which took it clear of the first ter-
race.

"It's K now,' said Pieter. 'Like to nake a bhet?
"No,' was the pronpt reply. 'You know the odds.'

"You're no sportsman. But ['Il tell you now - it wll
stop within three hundred netres of the Canp.'

' That doesn't sound very cl ose.'

"You mght try it sone tine. | once saw Joe nmss by a
coupl e of kilonetres.'

The can was no | onger bouncing; gravity had becone
strong enough to glue it to the curving face of the North
Done. By the time it had reached the second terrace it
was rolling along at twenty or thirty kilometres an hour,
and had reached very nearly the nmaxi num speed t hat
friction would all ow.

"Now we'll have to wait,' said Pieter, seating hinself at
the tel escope, so that he could keep track of the nes-
senger. 'It will be there in ten mnutes. Ah, here cones
the skipper - |1've got used to recogni zing people from
this angle - now he's | ooking up at us.

"I believe that tel escope gives you a sense of power.'

"Ch, it does. I'mthe only person who knows everything
that's happening in Rama. At least, | thought | did,' he
added plaintively, giving Kirchoff a reproachful | ook

"If it will keep you happy, the skipper found he'd run
out of toothpaste.

After that, conversation |anguished; but at |ast Pieter
said: 'Wsh you'd taken that bet ... he's only got to walk
fifty metres ... now he sees it ... mission conplete.'

' Thanks, Pieter - a very good job. Now you can go back
to sleep.'

"Sleep! I'"'mon watch until 0400.

"Sorry - you mnmust have been sleeping. O how el se
could you have dreaned all this?

SPACE SURVEY HQ TO COMVANDER SSV ENDEAVOUR. PRI -
ORI TY AAA. Cl. ASSI FI CATI ON YOUR EYES ONLY. NO PER-
MANENT RECORD.

SPACEGUARD REPCORTS ULTRA HI GH SPEED VEHI CLE
APPARENTLY LAUNCHED MERCURY TEN TO TVELVE DAYS
AGO ON RAMA | NTERCEPT. | F NO ORBI T CHANCGE ARRI VAL
PREDI CTED DATE 322 DAYS 15 HOURS. MAY BE NECESSARY
YOU EVACUATE BEFCRE THEN. W LL ADVI SE FURTHER

CINC
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Norton read the nessage half a dozen tines to mem

orize the date. It was hard to keep track of time inside
Rama; he had to | ook at his cal endar watch to see that
it was now Day 315. That m ght | eave themonly one
week. . .

The nessage was chilling, not only for what it said,
but for what it inplied. The Herm ans had nmde a
cl andestine launch - that in itself a breach of Space Law.
The concl usi on was obvious; their 'vehicle' could only be
a mssile.

But why? It was inconceivable - well, alnpbst incon-
ceivable - that they would risk endangeri ng Endeavour,
so presunmably he woul d receive anple warning fromthe
Her mi ans thensel ves. In an energency, he could | eave at
a few hours' notice, though he would do so only under
extrenme protest, at the direct orders of the Comuander -
i n- Chi ef.

Slowy, and very thoughtfully, he wal ked across to the
i mprovi sed |ife-support conplex and dropped the mes-
sage into an electrosan. The brilliant flare of |aser |ight
bursting out through the crack beneath the seat-cover told
himthat the demands of security were satisfied. It was too
bad, he told hinself, that all problens could not be dis-
posed of so swiftly and hygienically.

CHAPTER THI RTY-SEVEN - M ssile

The nissile was still five mllion kilonmetres away when

the glare of its plasma braking jets becane clearly visible
in Endeavour's nain tel escope. By that tine the secret was
al ready out, and Norton had reluctantly ordered the sec-
ond and perhaps final evacuation of Rama; but he had

no intention of |eaving until events gave himno alterna-
tive.

When it had conpleted its braki ng manoeuvre, the
unwel cone guest from Mercury was only fifty kil ometres
from Rama, and apparently carrying out a survey
through its TV cameras. These were clearly visible - one
fore and One aft - as were several small ommi-antennas
and one large directional dish, aimed steadily at the dis-
tant star of Mercury. Norton wondered what instructions
were coming down that beam and what information was
goi ng back.

Yet the Hermi ans could | earn nothing that they did
not already know, all that Endeavour had di scovered had
been broadcast throughout the solar system This space-
craft - which had broken all speed records to get here -
could only be an extension of its makers' will, an instru-
ment of their purpose. That purpose woul d soon be
known, for in three hours the Herm an Anbassador to
the United Planets woul d be addressing the General As-
senbl y.

Oficially, the missile did not yet exist. It bore no
identification nmarks, and was not radiating on any stan-
dard beacon frequency. This was a serious breach of |aw,

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (127 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

but even SPACEGUARD had not yet issued a formal protest.
Everyone was waiting, with nervous inpatience, to see
what Mercury woul d do next.

It had been three days since the mssile' s existence -
and origin - had been announced; all that time, the Her-
m ans had renmai ned stubbornly silent. They ,could be
very good at that, when it suited them

Sone psychol ogi sts had clainmed that it was alnmost im
possible to understand fully the nentality of anyone
born and bred on Mercury. Forever exiled fromEarth by
its three-tines-nore-powerful gravity, Herm ans could
stand on the Moon and | ook across the narrow gap to the
pl anet of their ancestors - even of their own parents -
but they could never visit it. And so, inevitably, they
clainmed that they did not want to.

The pretended to despise the soft rains, the rolling
fields, the | akes and seas, the blue skies - all the things
that they could know only through recordi ngs. Because
their planet was drenched with such solar energy that the
day tine tenperature often reached six hundred degrees,
they affected a rather swaggering roughness that did not
bear a nonment's serious exam nation. In fact, they
tended to be physically weak, since they could only sur-
vive if they were totally insulated fromtheir environ-
ment. Even if he could have tolerated the gravity, a Her-
m an woul d have been quickly incapacitated by a hot
day in any equatorial country on Earth.

Yet in matters that really counted, they were tough.
The psychol ogi cal pressures of that ravening star so cl ose
at hand, the engineering problens of tearing into a stub-
born planet and wenching fromit all the necessities of
life - these had produced a spartan and in nmany ways
hi ghly admirable culture. You could rely on the Her-
m ans; if they prom sed something, they would do it -

though the bill m ght be considerable. It was their own
joke that, if the sun ever showed signs of going nova, they
woul d contract to get it under control - once the fee had

been settled. It was a non-Herm an joke that any child
who showed signs of interest in art, philosophy or ab-
stract mathematics was pl oughed strai ght back into the
hydroponic farms. As far as crimnals and psychopat hs
were concerned, this was not a joke at all. Crine was one
of the luxuries that Mercury could not afford.

Conmander Norton had been to Mercury once, had
been enornmously inpressed - |ike nbst visitors - and had
acquired nany Hermian friends. He had fallen in | ove
with a girl in Port Lucifer, and had even contenpl at ed
signing a three-year contract, but parental disapproval of
anyone fromoutside the orbit of Venus had been too
strong. It was just as well.

"Triple A nessage from Earth, Skipper,' said the
bridge. 'V9ice and back-up text from Comrander-i n-
Chi ef. Ready to accept?

"Check and file text; let me have the voice.
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‘"Here it cones.'

Admi ral Hendrix sounded calmand matter-of-fact, as if
he was issuing a routine fleet order, instead of handling a
situation unique in the history of space. But then, he was
not ten kilonetres fromthe bonb.

"Cin-Cto Commander, Endeavour. This is a quick
summary of the situation as we see it now. You know t hat
the General Assenbly neets at i4.00 and you'll be |isten-
ing to the proceedings. It is possible that you may then
have to take action i nmedi ately, wi thout consultation;
hence this briefing.

"W've anal ysed the photos you have sent us; the veh-
icle is a standard space-probe, nodified for high-inpulse
and probably laser-riding for initial boost. Size and nass
are consistent with fusion bonb in the 500 to 1, ooo nega-
ton range; the Hermians use up to loo negatons rou-
tinely in their mining operations, so they woul d have had
no difficulty in assenbling such a warhead.

"Qur experts also estimate that this would be the mn-
i mum si ze necessary to assure destruction of Rama. If it
was det onated agai nst the thinnest part of the shell -
underneath the Cylindrical Sea - the hull would be rup-
tured and the spin of the body would conplete its disin-
tegration.

"W assune that the Hermians, if they are planning
such an act, will give you anple tine to get clear. For
your information, the ganma-ray flash from such a bonb
coul d be dangerous to you up to a range of a thousand
kil ometres.

"But that is not the npbst serious danger. The fragnents
of Ramm, wei ghing tons and spinning off at alnost a
t housand kil onetres an hour, could destroy you at an
unlimted distance. W therefore recommend that you
proceed al ong the spin axis, since no fragnents will be
throwmn off in that direction. Ten thousand kil onetres
shoul d give an adequate safety margin.

"This message cannot be intercepted; it is going by
mul ti pl e- pseudo-randomrouting, so | can talk in clear
English. Your reply may not be secure, so speak with dis-
cretion and use code when necessary. | will call you im
medi ately after the General Assenbly discussion. Message
concluded. Cin-C, out.

CHAPTER THI RTY-El GHT - GCeneral Assenbly

According to the history books - though no one could
really believe it - there had been a tinme when the old
United Nations had '72 nenbers. The United pl anets

had only seven; and that was sonetines bad enough. In
order of distance fromthe Sun, they were Mercury, Earth,
Luna, Mars, Ganynmede, Titan and Triton

The |ist contained numerous om ssions and anbi gui -
ties which presunably the future would rectify. Critics
never tired of pointing out that nost of the United
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Pl anets were not planets at all, but satellites. And how
ridiculous that the four giants, Jupiter, Saturn, Uranus
and Neptune were not included ..

But no one lived on the Gas G ants, and quite possibly
no one ever would. The sane m ght be true of the other
maj or absentee, Venus. Even the nost enthusiastic of
pl anetary engi neers agreed that it would take centuries
to tame Venus; meanwhile the Herm ans kept their eyes
on her, and doubtl| ess brooded over | ong-range plans.

Separate representation for Earth and Luna had al so
been a bone of contention; the other nenbers argued
that it put too nmuch power in one corner of the solar
system But there were nore people on the Mon than
all the other worlds except Earth itself - and it was the
nmeeting place of the UP. Mdreover, Earth and Moon
hardly ever agreed on anything, so they were not likely
to constitute a dangerous bl oc.

Mars held the asteroids in trust - except for the lcarian
group (supervised by Mercury) and a handful wth pen-
hel i ons beyond Saturn - and thus clainmed by Titan. One
day the larger asteroids, such as Pallas, Vesta, Juno and
Ceres, would be inportant enough to have their own am
bassadors, and nenbership of the UP woul d then reach
two figures.

Ganynede represented not only Jupiter - and there-
fore nore mass than all the rest of the solar system put
together - but also the remaining fifty or so Jovian satel -
lites, if one included tenporary captures fromthe aster-
oid belt (the | awers were still arguing over this). In the
same way, Titan took care of Saturn, its rings and the
other thirty-plus satellites.

The situation for Triton was even nore conpli cat ed.
The | arge noon of Neptune was the outernost body in
the solar system under permanent habitation; as a result,
its anbassador wore a considerabl e nunber of hats. He
represented Uranus and its eight nbons (none yet occu-
pied); Neptune and its other three satellites; Pluto and
its solitary noon; and |onely, noonl ess Persephone. If
there were planets beyond Persephone, they too woul d be
Triton's responsibility. And as if that was not enough,
t he Anbassador for the Quter Darkness, as he was sone-
times called, had been heard to ask plaintively: 'Wat
about conets?' It was generally felt that this problem
could be left for the future to solve

And yet, in a very real sense, that future was already
here. By sonme definitions, Rama was a conet; they were
the only other visitors fromthe interstellar deeps, and
many had travell ed on hyperbolic orbits even closer to
the Sun than Rama's. Any space-lawer could rmake a
very good case out of that - and the Hermi an Anbassa-
dor was one of the best.

"W recogni ze Hi s Excellency the Anbassador for Mer-
cury.'

As the del egates were arranged counter-clockwi se in
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order of distance fromthe sun, the Hermi an was on the
President's extreme right. Up to the very last mnute, he
had been interfacing with his conputer; now he renoved

t he synchroni zi ng spectacles which allowed, no one else to
read the nessage on the display screen. He picked up his
sheaf of notes, and rose briskly to his feet.

"M President, distinguished fellow del egates, | would
like to begin with a brief summary of the situation which
now confronts us.'

From sone del egates, that phrase 'a brief summary

woul d have evoked silent groans anong all |isteners; but
everyone knew that Herm ans nmeant exactly what they
sai d.

'The giant spaceship, or artificial asteroid, which has
been christened Rana was detected over a year ago, in
the regi on beyond Jupiter. At first it was believed to be a
nat ural body, nmoving on a hyperbolic orbit which woul d
take it round the sun and on to the stars.

"When its true nature was di scovered, the Sol ar Survey
Vessel Endeavour was ordered to rendezvous with it. | am
sure we will all congratul ate Commander Norton and his
crew for the efficient way in which they have carried out
their uni que assignnent.

"At first, it was believed that Rama was dead - frozen
for so many hundreds of thousands of years that there
was no possibility of revival. This may still be true, in a
strictly biological sense. There seens general agreenent,
anong those who have studied the matter, that no living
organi sm of any conplexity can survive nore than a
very few centuries of suspended ani mati on. Even at ab-
solute zero, residual quantum effects eventually erase too
much cellular information to nmake revival possible. It
theref ore appeared that, although Rama was of enornous
ar chaeol ogi cal inmportance, it did not present any mmjor
astropolitical problens.

"It is now obvious that this was a very naive attitude,
t hough even fromthe first there were sone who pointed
out that Rama was too precisely ainmed at the Sun for
pure chance to be invol ved.

'Even so, it mght have been argued -. indeed, it was
argued - that here was an experinment that had fail ed.
Rama had reached the intended target, but the control -
ling intelligence had not survived. This view al so seens
very sinple-mnded; it surely underestimtes the entities
we are dealing wth.

"What we failed to take into account was the possibility
of non-biological survival. If we accept Dr Perera's very
pl ausi bl e theory, which certainly fits all the facts, the crea-
tures who have been observed inside Rama did not exist
until a short tinme ago. Their patterns, or tenplates, were
stored in sonme central information bank, and when the
time was ripe they were nanufactured from avail abl e
raw materials - presunmably the metall o-organic soup of
the Cylindrical Sea. Such a feat is still sonmewhat beyond
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our own ability, but does not present any theoretica

probl ems. W know that solid state circuits, unlike Iiving
matter, can store information without |oss, for indefinite
peri ods of tine.

"So Rama is now in full operating condition, serving
the purpose of its builders - whoever they may be. From
our point of view, it does not matter if the Ramans them

sel ves have all been dead for a mllion years, or whether
they too will be re-created, to join their servants, at any
monent. Wth or Wthout them their will is being done

and will continue to be done.

' Rama has now given proof that its propul sion systemis
still operating. In a few days, it will be at perihelion
where it would logically nmake any major orbit change.

We may therefore soon have a new pl anet - noving

through the sol ar space over which ny governnment has
jurisdiction. O it may. of course, nake additiona
changes and occupy a final orbit at any distance fromthe
sun. It could even becone a satellite of a najor planet -
such as Earth ...

"W are therefore, fellow del egates, faced with a whol e
spectrum of possibilities, some of themvery serious in-
deed. It is foolish to pretend that these creatures nust be
benevolent and will not interfere with us in any way. If
they conme to our solar system they need sonething from
it. Even if it is only scientific know edge - consi der how
that know edge may be used

"What confronts us now is a technol ogy hundreds -
per haps thousands - of years in advance of ours, and a
cul ture which nmay have no points of contact whatsoever.
We have been studying the behaviour of the biol ogica
robots - the biots - inside Rama, as shown on the filns
that Commander Norton has rel ayed, and we have arrived
at certain conclusions which we wish to pass on to you.

"On Mercury we are perhaps unlucky in having no in-
digenous life-forns to observe. But, of course, we have a
conpl ete record of terrestrial zoology, and we find in it
one striking parallel wth Ranma.

"This is the ternmite colony. Like Rama, it is an arti-
ficial world with a controlled environnment. Like Ramg,
its functioning depends upon a whol e series of specialized
bi ol ogi cal machi nes - workers, builders, farmers - war-
riors. And al though we do not know if Rama has a
queen, | suggest that the island known as New York
serves a sinmilar function.

"Now, it would obviously be absurd to press this anal -
ogy too far; it breaks down at many points. But | put it to
you for this reason.

"What degree of cooperation or understanding woul d
ever be possi bl e between human beings and termtes?
Wien there is no conflict of interest, we tolerate each
other. But when either needs the other's territory or re-
sources, no quarter is given.
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' Thanks to our technol ogy and our intelligence, we can
always win, if we are sufficiently determnmined. But sone-
times it is not easy, and there are those who believe that,
in the long run, final victory may yet go to the ter-
mtes...

"Wth this in mnd, consider now the appalling threat
that Rama may - | do not say nust present to hunman
civilization. Wat steps have we taken to counter it, if the
wor st eventuality shoul d occur? None what soever; we
have nerely tal ked and specul ated and witten | earned
papers.

"Wll, ny fell ow del egates, Mercury has done nore
than this. Acting under the provisions of Cause 34 of the
Space Treaty of 2057, which entitled us to take any steps
necessary to protect the integrity of our solar space, we
have di spatched a hi gh-energy nucl ear device to Rama.
We will indeed be happy if we never have to utilize it.
But now, at least, we are not helpless - as we were before.

"It may be argued that we have acted unilaterally,
wi thout prior consultation. W adnit that. But does any-
one here imagine - with, all respect, Mster President -
that we could have secured any such agreenent in the
time avail able? W consider that we are acting not only
for ourselves, but for the whole human race. Al future
generati ons may one day thank us for our foresight.

"W recogni zed that it would be a tragedy - even a
crime - to destroy an artifact as wonderful as Rama. |f
there is any way in which this can be avoi ded, without
risk to humanity, we will be very happy to hear of it. W
have not found one, and tine is running out.

"Wthin the next few days, before Rana reaches peri -
helion, the choke will have to be made. W will, of
course, give anple warning to Endeavour - but we would
advi se Conmander Norton always to be ready to | eave
at an hour's notice. It is conceivable that Rana may
undergo further dramatic transformations at any nonent.

"That is all, Mster President, fellow del egates. | thank
you for your attention. |I look forward to your coopera-
tion.'

CHAPTER THI RTY-NI NE - Command Deci si on

"Wll, Rod, how do the Hermans fit into your theol ogy?

"Only too well, Commander,' replied Rodrigo with a
hunourl ess smile. 'It's the age-old conflict between the
forces of good and the forces of evil. And there are tines

when nen have to take sides in such a conflict.

I thought it would be something like that, Norton told
himsel f. This situation nust have been a shock to Boris,
but he would not have resigned hinself to passive acqui-
escence. The Cosnmp-Christers were very energetic, conpe-
tent people. Indeed, in some ways they were remarkably
i ke the Herm ans.
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"I take it you have a plan, Rod.

"Yes, Commander. It's really quite sinple. W nerely
have to di sabl e the bonb.

"Ch. And how do you propose to do that?'
"Wth a small pair of wire-cutters.

If this had been anyone el se, Norton woul d have as-
surmed that they were joking. But not Boris Rodrigo.

"Now just a mnute! It's bristling with caneras. Do
you suppose the Hermians will just sit and watch you?

"Of course; that's all they can do. Wen the signa
reaches them it will be far too late. | can easily finish the
job in ten mnutes.

"Il see. They certainly will be mad. But suppose the
bonb i s booby-trapped so that interference sets it off?

'That seens very unlikely; what would be the purpose?
This bonb was built for a specific deep-space nission,
and it will be fitted with all sorts of safety devices to
prevent detonation except on a positive command. But
that's arisk |'"'mprepared to take - and it can be done
wi t hout endangering the ship. |I've worked everything out.

"I"msure you have,' said Norton. The idea was fascin-
ating - al nost seductive in its appeal; he particularly
liked the idea of the frustrated Hernians; and woul d give
a good deal to see their reactions when they realized - too
| ate - what was happening to their deadly toy.

But there were other conplications, and they seened
to multiply as Norton surveyed the problem He was fac-
ing by far the nost difficult, and the nmost crucial, de-
cision in his entire career.

And that was a ridicul ous understatenent. He was
faced with the nost difficult decision any conmander had
ever had to nmake; the future of the entire human race
m ght well depend upon It. For just suppose the Her-
m ans were right?
When Rodrigo had left, he switched on the DO NOT
DI STURB sign; he could not remenber when he had | ast
used it, and was mldly surprised that it was working.
Now, in the heart of his crowded, busy ship, he was com
pletely alone - except for the portrait of Captain Janes
Cook, gazing at himdown the corridors of tine.

It was inpossible to consult with Earth; he had al ready
been warned that any nmessages m ght be tapped - per-
haps by relay devices on the bonb itself. That left the
whol e responsibility in his hands.

There was a story he had heard sonmewhere about a
President of the United States - was it Roosevelt or
Perez? - who had a sign on his desk saying ' The buck
stops here'. Norton was not quite certain what a buck
was, but he knew when one had stopped at his desk
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He coul d do nothing, and wait until the Herm ans ad-
vised himto | eave. How would that | ook in the histories
of the future? Norton was not greatly concerned with
post hurous fame or infany, yet he would not care to be
renenbered for ever as the accessory to a cosmic crinme -
which it had been in his power to prevent.

And the plan was flaw ess. As he had expected, Rodrigo
had worked out every detail, anticipated every possibility
even the renote danger that the bonmb m ght be triggered
when tanpered with. |If that happened, Endeavour coul d
still be safe, behind the shield of Rana. As for Lieu-
tenant Rodrigo himself, he seemed to regard the possi-
bility of instant apotheosis with conplete equaninity.

Yet, even if the bonb was successfully disabled, that
woul d be far fromthe end of the matter. The Herm ans
m ght try again - unless sonme way coul d be found of
stopping them But at |east weeks of tinme would have
been bought; Rana woul d be far past perihelion before
anot her missile could possibly reach it. By then, hope-
fully, the worst fears of the alarm sts m ght have been
di sproved. Or the reverse..

To act, or not to act - that was the question. Never
bef ore had Commander Norton felt such a cl ose kinship
with the Prince of Denmark. \Whatever he did, the possi-
bilities for good and evil seened in perfect bal ance. He
was faced with the nost norally difficult of all decisions.
If his choice was wong, he would know very quickly. But
if he was correct - he m ght never be able to prove it...

It was no use relying any further on |ogical argunents
and the endl ess mapping of alternative futures. That
way, one could go round and round in circles for ever.
The tine had come to listen to his inner voices.

He returned the calm steady gaze across the centuries.
"I agree with you, Captain,' he whispered. 'The human
race has to live with its conscience. Watever the Her-
m ans argue, survival is not everything.'

He pressed the call button for the bridge circuit and
said slowy, 'Lieutenant Rodrigo - 1'd like to see you

Then he closed his eyes, hooked his thunbs in the re-
straining straps of his chair, and prepared to enjoy a few
moments of total relaxation

It mght be sone tine before he would experience it
agai n.

CHAPTER FORTY - Sabot eur

The scooter had been stripped of all unnecessary equi p-
ment; it was now nerely an open franmework hol di ng to-

get her propul sion, guidance and |ife-support systens.
Even the seat for the second pilot had been renoved, for
every kil ograme of extra mass had to be paid for in ms-
sion tine.

That was one of the reasons, though not the nost im
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portant, why Rodrigo had insisted on going along. It was
such a sinple job that there was no need for any extra
hands, and the mass of a passenger woul d cost sev-

eral minutes of flight time. Now the stripped-down
scooter could accelerate at over a third of a gravity;

it could make the trip from Endeavour to the bonb

in four minutes. That left six to spare; it should. be
sufficient.

Rodri go | ooked back only once when he had left the
ship; he saw that, as planned, it had lifted fromthe cen-
tral axis and was thrusting gently away across the spin-
ning disc of the North Face. By the tine he reached the
bonb, it would have pl aced the thickness of Rama be-
tween them

He took his tine, flying over the polar plain. There was
no hurry here, because the bonb's caneras could not yet
see him and he could therefore conserve fuel. Then he
drifted over the curving rimof the world - and there was
the mssile, glittering in sunlight fiercer even than that
shining cmthe planet of its birth.

Rodri go had al ready punched in the gui dance instruc-
tions. He initiated the sequence; the scooter spun on its
gyros, and canme up to full thrust in a matter of seconds.
At first the sensation of weight seened crushing; then ~
Rodrigo adjusted to it. He had, after all, confortably en-
dured twice as much inside Rama - and had been born
under three times as nmuch on Earth.

The huge, curving exterior wall of the fifty-kilometre
cylinder was slowy falling away beneath himas the
scooter aimed itself directly at the bonb. Yet it was im
possible to judge Rama's size, since it was conpletely
smooth and featureless - so featurel ess, indeed, that it
was difficult to tell that it was spinning.

One hundred seconds into the mssion; he was ap-
proachi ng the hal fway point. The bonb was still too far
away to show any details, but it was nuch brighter
against the let-black sky. It was strange to see no stars -
not even brilliant Earth or dazzling Venus; the dark
filters which protected his eyes against the deadly glare
made that inpossible. Rodrigo guessed that he was break-
ing a record; probably no other man had ever engaged in
extra-vehicular work so close to the sun. It was |ucky for
himthat solar activity was | ow.

At two minutes ten seconds the flip-over light started
flashing, thrust dropped to zero, and the scooter spun
t hrough 180 degrees. -Full thrust was back in an instant,
but now he was decelerating at the same nad rate O
three netres per second squared - rather better than that,
in fact, since he had |lost alnost half his propellent nass.
The bonb was twenty-five kilonmetres away; he woul d be
there in another two mnutes. He had hit a top speed of
fifteen hundred kilonmetres an hour - which, for a space-
scooter, was utter insanity, and probably another record.
But this was hardly a routine EVA, and he knew pre-
ci sely what he was doi ng.
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The bonb was growi ng; and now he coul d see the
mai n antenna, hol ding steady on the invisible star of
Mercury. Along that beam the inage of his approaching
scooter had been flashing at the speed of- light for the |ast
three nminutes. There were still two to go, before it
reached Mercury.

VWhat woul d the Herm ans do, when they saw hinf
There woul d be consternation, of course; they would
realize instantly that he had nmade a rendezvous with the
bonb several mnutes before they 'even knew he was on
the way. Probably sonme stand-by observer would cal
hi gher authority - that would take nore tine. But even
in the worst possible case - even if the officer on duty had
authority to detonate the bomb, and pressed the button
imediately - it would take another five mnutes for the
signal to arrive

Though Rodrigo was not ganbling on it - Cosnp-
Christers never ganbled - he was quite sure that there
woul d be no such instantaneous reaction. The Herm ans
woul d hesitate to destroy a reconnai ssance vehicle from
Endeavour, even if they suspected its notives. They
woul d certainly attenpt sone form of commruni cation
first - and that woul d nmean nore del ay.

And there was an even better reason; they would not
waste a gi gaton bonb on. a nmere scooter. Wasted it would
be, if it was detonated twenty kilonetres fromits target.
They woul d have to nmove it first. Ch, he had plenty of
time. . . but he would still assune the very worst.

He woul d act as if the triggering inpulse would arrive
in the shortest possible time - just five mnutes.

As the scooter closed in across the |last few hundred
metres, Rodrigo quickly matched the details he could now
see with those he had studied in the photographs taken
at long range. What had been only a collection of pic-
tures becane hard netal and snooth plastic - no | onger
abstract, but a deadly reality.

The bonb was a cylinder about ten netres |ong and
three in dianmeter - by a strange coincidence, al npost the
same proportions as Ranma itself. It was attached to the
framework of the carrier vehicle by an open lattice-work
of short |-beans. For sone reason, probably to do with the
| ocation of the centre of mass, it was supported at right
angles to the axis of the carrier, so that it conveyed an
appropriately sinister hamrer-head i npression. It was
i ndeed a hamer, one powerful enough to snmash a worl d.

From each end of the bonmb, a bundl e of braided cables
ran along the cylindrical side and di sappeared through
the lattice-work into the interior of the vehicle. All com
muni cation and control was here; there was no antenna
of any kind on the bonb itself. Rodrigo had only to cut
those two sets of cables and there woul d be nothing here
but harnl ess, inert netal

Al t hough this was exactly what he had expected, it stil
seened a little too easy. He glanced at his watch; it
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woul d be another thirty seconds before the Hernians,
even if they had been watchi ng when he rounded the

edge of Ramm, could know of his existence. He had an
absolutely certain five nminutes for uninterrupted work -
and a ninety-nine per cent probability of rmuch | onger
than that. -

As soon as the scooter had drifted to a conplete halt,
Rodrigo grappled it to the missile framework so that the
two formed a rigid structure. That took only seconds; he
had al ready chosen his tools, and was out of the pilot's
seat at once, only slightly hanpered by the stiffness of his
heavy-insul ation suit.

The first thing he found hinself inspecting was a snall
metal plate bearing the inscription

DEPARTMENT OF PONER ENG NEERI NG
Section D
47, Sunset Boul evard,
Vul canopolis, 17464
For information apply to M Henry K  Jones

Rodri go suspected that, in a very few minutes, M
Jones m ght be rather busy.

The heavy wire-cutters nmade short work of the cable.
As the fist strands parted, Rodrigo gave scarcely a
thought to the fires of hell that were pent up only centi -
metres away; if his actions triggered them he would never
know.

He gl anced again at his watch; this had taken | ess than
a mnute, which meant that he was on schedul e. Now for
the back-up cable - and then he could head for home, in
full view of the furious and frustrated Herm ans.,

He was just beginning to work on the second cabl e
assenbly when he felt a faint vibration in the netal he
was touching. Startled, he | ooked back al ong the body of
the mssile.

The characteristic blue-violet glow of a plasna thruster
in action was hovering round one of the attitude contro
jets. The bonmb was preparing to nove.

The nessage from Mercury was brief, and devastating. It
arrived two minutes after Rodrigo had di sappeared
around the edge of Ranm.

COVVANDER ENDEAVOUR FROM MERCURY SPACE CONTROL,

I NFERNO WEST. YOU HAVE ONE HOUR FROM RECEI PT OF
THI' S MESSAGE TO LEAVE VICINITY OF RAMA. SUGGEST YQU
PROCEED MAXI MUM ACCELERATI ON ALONG SPIN AXI S. RE-
QUEST ACKNOW.EDGEMENT. MESSAGE ENDS

Norton read it with sheer disbelief, then anger. He felt
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a childish inpulse to radio back that all his crew were
inside Rama, and it would take hours to get everyone
out. But that would achi eve nothing - except perhaps to
test the will and nerve of the Herm ans.

And why, several days before perihelion, had they de-
cided to act? He wondered if the nounting pressure of
public opinion was beconing too great, and they decided
to present the rest of the hunan race with a fait accom
pli. It seemed an unlikely explanation; such sensitivity
woul d have been uncharacteristic.

There was no way in which he could recall Rodrigo,
for the scooter was now in the radi o shadow of Rama and
woul d be out of contact until they were in |line of sight
again. That would not be until the m ssion was com
pleted - or had fail ed.

He woul d have to wait it out; there was still plenty of
time - a full fifty mnutes. Meanwhile, he had decided on
the nost effective answer to Mercury.

He woul d ignore the nessage conpletely, and see what
the Hernians did next.
Rodrigo's first sensation, when the bonb started to nove,
was not one of physical fear; it was sonmething much nore
devastating. He believed that the universe operated ac-
cording to strict laws, which not even God Hinself could
di sobey - nmuch | ess the Herm ans. No nessage could
travel faster than light; he was five m nutes ahead of any-
thing that Mercury coul d do.

This could only be a coincidence - fantastic, and per-
haps deadly, but no nore than that. By chance, a contro
si gnal must have been sent to the bonb at about the tinme
he was | eavi ng Endeavour; while he was travelling fifty
kil onetres, it had covered eighty mllion

O perhaps this was only an automatic change of atti-
tude, to counter over-heating somewhere in the vehicle.
There were places where the skin tenperature ap-
proached fifteen hundred degrees, and Rodri go had been
very careful to keep in the shadows as far as possible.

A second thruster started to fire, checking the spin
given by the first. No, this was not a mere thermal adjust-
ment. The bonmb was re-orientating itself, to point to-.
wards .......

Usel ess to wonder why this was happening at this pre-
cise noment in tinme. There was one thing in his favour;
the missile was a | ow accel eration device. Atenth of a
gee was the nost that it could manage. He coul d hang
on.

He checked the grapples attaching the scooter to the
bonb framework, and re-checked the safety line on his
own suit. A cold anger was growing in his mnd, adding
to his determination. Did this manoeuvre nean that the
Her m ans were going to explode the bonb w thout warn-
ing, giving Endeavour no chance to escape? That seened
incredible - an act not only of brutality but of folly, cal-
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culated to turn the rest of the solar system against them
And what woul d have nmade themignore the sol emm
promi se of their own Ambassador?

VWhat ever their plan, they would not get away with it.

The second nessage from Mercury was identical with the
first, and arrived ten mnutes later. So they had extended
the deadline - Norton still had one hour. And they had
obviously waited until a reply from Endeavour coul d

have reached them before calling himagain.

Now t here was another factor; by this tinme they nust
have seen Rodri go, and woul d have had several m nutes
in which to take action. Their instructions could already
be on the way. They could arrive at any second.

He shoul d be preparing to | eave. At any monent, the
sky-filling bul k of Ranma ni ght becone incandescent
al ong the edges, blazing with a transient glory that would
far outshine the sun.

When the main thrust canme on, Rodrigo was securely
anchored. Only twenty seconds later, it cut off again. He
did a quick nmental calculation; the delta vee coul d not
have been nore than fifteen kilonetres an hour. The

bonb woul d take over an hour to reach Ramm; perhaps it

was only nmoving in close to get a quicker reaction. If so,
that was a wi se precaution; but the Hermi ans had left it
too | ate.

Rodri go gl anced at his watch, though by now he was
al nost aware of the tine without having to check. On
Mercury, they woul d now be seeing himheadi ng pur-
posefully towards the bonb, and less than two kil onetres
away fromit. They could have no doubt of his inten-
tions, and would be wondering if he had already carried
t hem out .

The second set of cables went as easily as the first; |ike
any good workman, Rodrigo had chosen his tools well.
The bonb was disarned; or, to be nore accurate, it
could no | onger be detonated by renote command.

Yet there was one other possibility, and he could not
afford to ignore it. There were no external contact fuses,
but there might be internal ones, arned by the shock of
impact. The Hermians still had control over their veh-
icle's novenents, and could crash it into Rama whenever
they wished. Rodrigo's work was not yet conpletely fin-

i shed.

Five mnutes fromnow, in that control room somne-
where on Mercury, they would see himcraw ing back
along the exterior of the missile, carrying the nodestly-
sized wire-cutters that had neutralized the mightiest wea-
pon ever built by man. He was al nost tenpted to wave at
the canera, but decided that it would seem undi gnifi ed;
after all, he was naking history, and nillions would
watch this scene in the years to conme. Unless, of course,
the Hernmians destroyed the recording in a fit of pique;
he woul d hardly bl anme them
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He reached the nounting of the |ong-range antenna,
and drifted hand-over-hand along it to the big dish. Hs
faithful cutters made short work of the nultiplex feed
system chewi ng up cables and | aser wave gui des alike.
When he nade the last snip, the antenna started to sw ng
slow y around; the unexpected novenent took hi m by
surprise, until he realized that he had destroyed its auto-
matic |l ock on Mercury. Just five minutes fromnow, the
Hermi ans woul d | ose all contact with their servant. Not
only was it inpotent; now it was blind and deaf.

Rodrigo clinbed slowy back to the scooter, rel eased
the shackles, and swung it round until the forward
bunpers were pressing against the mssile, as close as pos-
sible to its centre of nmass. He brought thrust up to ful
power, and held it there for twenty seconds.

Pushi ng agai nst nmany tines its own nmass, the scooter
responded very sluggishly. When Rodrigo cut the thrust
back to zero, he took a careful reading of the bonb's new
vel ocity vector.

It would nmiss Rama by a wide margin - and it could
be located again with precision at any future tinme. It was,
after all, a very val uabl e piece of equi pnent.

Li eutenant Rodrigo was a man of al nost pathol ogi ca
honesty. He would not like the Hermians to accuse him
of losing their property.

CHAPTER FORTY-ONE - Hero

"Darling,' began Norton, 'this nonsense has cost us nore
than a day, but at least it's given me a chance to talk to
you.

"I"'mstill in the ship, and she's headi ng back to station
at the polar axis. W picked up Rod an hour ago, | ooking
as if he'd just cone off duty after a quiet watch. | suppose

neither of us will ever be able to visit Mercury again, and
I"mwondering if we're going to be treated as heroes or
villains when we get back to Earth. But ny conscience is
clear; I'"'msure we did the right thing. | wonder if the
Ramans will ever say "thank you".

"W can stay here only two nore days; unlike Ramg,
we don't have a kilometre-thick skin to protect us from
the sun. The hull's already devel opi ng dangerous hot -
spots and we've had to put out sonme | ocal screening. I'm
sorry - | didn't want to bore you with nmy problens...

"So there's time for just one nore trip into Rama, and
intend to make the nost of it. But don't worry - |'m not
taki ng any chances.'

He stopped the recording. That, to say the |least, was
stretching the truth. There was danger and uncertainty
about every nonent inside Rama; no nan could ever feel
really at hone there, in the presence of forces beyond his
understanding. And on this final trip, now that he knew
they woul d never return and that no future operations

file:/lIF|/rah/Arthur%20C.%20Clarke/Rendezvous%20with%20Rama.txt (141 of 158) [1/14/03 11:01:08 PM]



file:/I1F|/rah/Arthur%20C.%20Cl arke/Rendezvous%20with%20Rama.txt

woul d be jeopardized, he intended to press his luck just a
little further.

"In forty-eight hours, then, we'll have conpleted this
m ssion. \What happens then is still uncertain; as you
know, we've used virtually all our fuel getting into this
orbit. I'mstill waiting to hear if a tanker can rendezvous
with us in tine to get back to Earth, or whether we'll
have to nmake planet-fall at Mars. Anyway, | should be

honme by Christmas. Tell Junior I'"'msorry | can't bring a
baby biot; there's no such aninmal..

"W're all fine, but we're very tired. |I've earned a | ong
| eave after all this, and we'll make up for lost tine. Wat-
ever they say about me, you can claimyou're married to a
hero. How many wi ves have a husband who saved a
wor | d?'

As always, he listened carefully to the tape before dup-
ing it, to nmake sure that it was applicable to both his
famlies. It was strange to think that he did not know
whi ch of them he would see first; usually, his schedul e was
determined at |east a year in advance, by the inexorable
movenent s of the planets thensel ves.

But that was in the days before Rama; now not hing
woul d ever be the sanme again.

CHAPTER FORTY-TWD - Tenple of d ass

"If we try it,' said Karl Mercer, 'do you think the bio
will stop us?

"They may; that's one of the things | want to find out
Why are you | ooking at me like that?

Mercer gave his slow, secret grin, which was liable to be
set off at any nonent by a private joke he m ght or m ght
not share with his shipnates.

"l was wondering, Skipper, if you think you own
Rama. Until now, you've vetoed any attenpt to cut into
bui l di ngs. Wiy the switch? Have the Herm ans given
you i deas?'

Norton | aughed, then suddenly checked himself. It was
a shrewd question, and he was not sure if the obvious
answers were the right ones.

"Perhaps | have been ultra-cautious - I've tried to
avoid trouble. But this is our last chance; if we're forced
to retreat we won't have | ost nuch.

"Assum ng that we retreat in good order.

"Of course. But the biots have never shown hostility;

and except for the Spiders, | don't believe there's any-
thing here that can catch us - if we do have to run for
it.'

"You may run, Skipper, but | intend to | eave with dig-

nity. And incidentally, |I've decided why the biots are so
polite to us.'
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'"It's alittle late for a new theory.'

"Here it is, anyway. They think we're Ramans. They
can't tell the difference between one oxy-eater and an-
ot her."'

‘I don't believe they're that stupid.’

"It's not a matter of stupidity. They' ve beep program
med for their particular jobs, and we sinply don't cone
into their frane of reference.

"Perhaps you're right. W may find out - as soon as we
start to work on London.'

Joe Calvert had al ways enjoyed those ol d bank-robbery
nmovi es, but he had never expected to be involved in one.
Yet this was, essentially, what he was doi ng now.

The. deserted streets of 'London' seened full of men-
ace, though he knew that was only his guilty conscience.
He did not really believe that the seal ed and wi ndow ess
structures ranged all around themwere full of watchfu
i nhabitants, waiting to energe in angry hordes as soon as
the invaders laid a hand on their property. In fact, he was
quite certain that this whole conplex - like all the other
towns - was merely sone kind of storage area

Yet a second fear, also based on innunerabl e ancient
crime dranmas, could be better grounded. There night be
no clanging alarmbells and scream ng sirens, but it was
reasonabl e to assune that Rana woul d have sone kind
of warning system How otherw se did the biots know
when and where their services were needed?

' Those wi thout goggles, turn your backs,' ordered Serg-
eant Myron. There was a snell of nitric oxides as the air
itself started to burn in the beam of the laser torch, and a
steady sizzling as the fiery knife sliced towards secrets that
had been hidden since the birth of man.

Not hi ng material could resist this concentration
of power, and the cut proceeded smoothly at a rate of
several metres a minute. In a remarkably short tinme,
a section large enough to admt a man had been sliced
out.

As the cut-away section showed no signs of noving,
Myron tapped it gently - then harder - then banged on
it with all his strength. It fell inwards with a holl ow,
reverberating crash.

Once again, as he had done during that very first en-
trance into Rama, Norton renenbered the archaeol ogi st
who had opened the old Egyptian tonb. He did not ex-
pect to see the glitter of gold; in fact, he had no precon-
ceived ideas at all, as he crawl ed through the opening, his
flashlight held in front of him

A Greek tenmple made of glass - that was his first im
pression. The building was filled with row upon row of
vertical crystalline colums, about a metre w de and
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stretching fromfloor to ceiling. There were hundreds of
them marching away into the darkness beyond the reach
of his light.

Norton wal ked towards the nearest colum and dir-
ected his beaminto its interior. Refracted as through a
cylindrical lens, the |light fanned out on the far side to be
focused and refocused, getting fainter with each repeti-
tion, in the array of pillars beyond. He felt that he was in
the m ddl e of sone conplicated denonstration in optics.

"Very pretty,' said the practical Mercer, 'but what does
it mean? Who needs a forest of glass pillars?

Norton rapped gently on one colum. It sounded solid,
though nore netallic than crystalline. He was conpletely
baf fl ed, and so followed a piece of useful advice he had
heard | ong ago: 'Wen in doubt, say nothing and nove
on.

As he reached the next columm, which | ooked exactly
like the first, he heard an exclamation of surprise from
Mer cer .

"I could have sworn this pillar was enpty - now there's
sonething inside it.'

Norton gl anced qui ckly back
"Where?' he said. 'l don't see anything.

He followed the direction of Mercer's pointing finger
It was ained at nothing; the colum was still conpletely
transparent.

"You can't see it?" said Mercer incredulously. 'Cone
around this side. Damfmm - now | 've lost it!'

"What's going on here?" demanded Calvert. It was

several mnutes before he got even the first approxinma-
tion to an answer.

The columms were not transparent from every angle or
under all illumnations. As one wal ked around them ob-
jects woul d suddenly flash into view, apparently em
bedded in their depths Ilike flies in anber - and woul d
then di sappear again. There were dozens of them al
different. They | ooked absolutely real and solid, yet many
seenmed to occupy the identical volune of space

' Hol ograms,' said Calvert. 'Just |ike a rmuseum on
Earth.'

That was the obvi ous expl anation, and therefore Nor-
ton viewed it with suspicion. H's doubts grew as he exam
ined the other columms, and conjured up the inages
stored in their interiors.

Hand-t ool s (though for huge and peculiar hands), con-
tainers, small machines with keyboards that appeared to
have been nade for nore than five fingers, scientific in-
strunents, startlingly conventional donestic utensils, in-
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cludi ng knives and plates which apart fromtheir size
woul d not have attracted a second gl ance on any terres-
trial table ... they were all there, with hundreds of |ess
i dentifiable objects, often junbled up together in the
same pillar. A museum surely, would have sone | ogica
arrangenent, some segregation of related itens. This
seened to be a conpletely random col |l ection of hard-

war e.

They had phot ographed the el usive inages inside a
score of the crystal pillars when the sheer variety of itens
gave Norton a clue. Perhaps this was not a collection, but
a cat al ogue, indexed according to some arbitrary but per-
fectly logical system He thought of the wild juxtaposi-
tions that any dictionary or al phabetized list will give,
and tried the idea on his comnpani ons.

"Il see what you nean,' said Mercer. 'The Ramans
m ght be equally surprised to find us putting - ah - cam
shafts next to caneras.'

'O books beside boots', added Calvert, after severa
seconds' hard thinking. One could play this gane for
hours, he decided, with increasing degrees of inpropriety.

"That's the idea,' replied Norton. 'This may be an in-
dexed catal ogue for 3-D inmages - tenplates - solid blue-
prints, if you like to call themthat.

' For what purpose?

"Well, you know the theory about the biots ... the idea
that they don't exist until they're needed and then
they're created - synthesized - frompatterns stored sone-
wher e?'

"l see,' said Mercer slowy and thoughtfully. 'So when a
Raman needs a | eft-handed blivet, he punches out the
correct code number, and a copy is manufactured from
the pattern in here.

"Sonething like that. But please don't ask ne about the
practical details.'

The pillars through which they had been novi ng had
been steadily growing in size, and were now nore than
two netres in dianmeter. The inages were correspond-
ingly larger; it was obvious that, for doubtless excellent
reasons, the Ramans believed in sticking to a one-to-one
scal e. Norton wondered how they stored anything really
big, if this was the case

To increase their rate of coverage, the four explorers
had now spread out through the crystal colums and were
t aki ng phot ographs as quickly as they could get their
cameras focused on the fleeting i mages. This was an
astoni shing piece of luck, Norton told hinmself, though he
felt that he had earned it; they could not possibly have
made a better choice than this Illustrated Catal ogue of
Raman Artifacts. And yet, in another way; it could
hardly have been nore frustrating. There was not hi ng
actually here, except inpal pable patterns of |ight and
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darkness; these apparently solid objects did not really
exi st.

Even knowi ng this, nmore than once Norton felt an al -
most irresistible urge to laser his way into one of the pil-
|l ars, so that he could have sonething material to take
back to Earth. It was the sane inmpul se, he told hinself
wyly, that would pronpt a nonkey to grab the reflection
of a banana in a mirror.

He was phot ographi ng what seenmed to be sone kind of
optical device when Calvert's shout started himrunning
through the pillars.

' Ski pper - Karl - WII - look at this!

Joe was prone to sudden ent husi asns, but what he had
found was enough to justify any amount of excitenent.

I nside one of the two-nmetre colums was an el aborate
harness, or uniform obviously nade for a vertically-
standing creature, nuch taller than a nan. A very nar-
row central netal band apparently surrounded the wai st,
thorax or sone division unknown to terrestrial zool ogy.
Fromthis rose three slimcolums, tapering outwards and
ending in a perfectly circular belt, an inpressive netre in
di aneter. Loops equally spaced along it could only be
i ntended to go round upper linbs or arns. Three of
them ..

There were nunerous pouches, buckles, bandoliers
fromwhich tools (or weapons?) protruded, pipes and
el ectrical conductors, even snall black boxes that would
have | ooked perfectly at hone in an electronics lab on
Earth. The whol e arrangenent was al nost as conpl ex as
a spacesuit, though it obviously provided only partia
covering for the creature wearing it.

And was that creature a Raman? Norton asked him
self. We'll probably never know, but it nust have been
intelligent - no nere animal could cope with all that
sophi sti cated equi pnent.

"About two and a half nmetres high,' said Mercer
thoughtfully, 'not counting the bead - whatever that was
like."

"Wth three arms - and presunably three | egs. The
sanme plan as the Spiders, on a nuch nore massive scal e.
Do you suppose that's a coincidence?

"Probably not. W design robots in our own inmage; we
m ght expect the Ramans to do the sane.’

Joe Cal vert, unusually subdued, was | ooking at the dis-
play with sonething |ike awe.

"Do you suppose they know we're here?' he hal f-whisp-
ered.

"I doubt it,' said Mercer. 'W've not even reached their
threshol d of consci ousness - though the Herm ans cer-
tainly had a good try.'
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They were still standing there, unable to drag them
sel ves away, when Pieter called fromthe Hub, his voice
full of urgent concern.

' Ski pper - you'd better get outside.'
"What is it - biots heading this way?

"No - something rmuch nore serious. The lights are go-
ing out.'

CHAPTER FORTY- THREE - Retreat

When he hastily emerged fromthe hole they had | asered,
it seemed to Norton that the six suns of Rama were as
brilliant as ever. Surely, he thought, Pieter nust have
made a mistake.., that's not like himat all

But Pieter had anticipated just this reaction.

"I't happened so slowy,' he expl ained apol ogetically,
"that it was a long tinme before | noticed any difference.
But there's no doubt about it - |'ve taken a meter read-
ing. The light level's down forty per cent.

Now, as his eyes readjusted thenselves after the gl oom
of the glass tenple, Norton could believe him The |ong
day of Rana was drawing to its cl ose

It was still as warm as ever, yet Norton felt hinself
shivering. He had known this sensation once before, dur-
ing a beautiful sumrer day on Earth. There had been
an i nexplicabl e weakening of light as if darkness was fall -
ing fromthe air, or the sun had lost its strength - though
there was not a cloud in the sky. Then he renenbered; a
partial eclipse was in progress.

"This is it,'" he said grimy. 'W're going hone. Leave
all the equipnent behind - we won't need it again.

Now, he hoped, one piece of planning was about to
prove its worth. He had sel ected London for this raid
because no other town was so close to a stairway; the foot
of Beta was only four Kkilonetres away.

They set off at the steady, |oping trot which was the
nmost confortable node of travelling at half a gravity.
Norton set a pace which, he estimated, would get themto
the edge of the plain wthout exhaustion, and in the
m ni mum of time. He was acutely aware of the eight
kil onetres they would still have to clinb when they had
reached Beta, but he would feel much safer when they
had actually started the ascent.

The first trenor cane when they had al nost reached
the stairway. It was very slight, and instinctively Norton
turned towards the south, expecting to see another dis-
pl ay of fireworks around the Horns. But Rama never
seened to repeat itself exactly; if there were any electrica
di scharges above t hose needl| e-sharp nountains, they were
too faint to be seen.
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"Bridge,' he called, 'did you notice that?

"Yes, Skipper - very small shock. Could be another atti-
tude change. We're watching the rate gyro - nothing yet.
Just a minute! Positive reading! Can just detect it - |less
than a mcroradi an per second, but hol ding.'

So Rama was beginning to turn, though with al nost
i npercepti bl e sl owness. Those earlier shocks m ght have
been a false alarm- but this, surely, was the rea
t hi ng.

"Rate increasing five microrad. Hello, did you fee
t hat shock?

"W certainly did. Get all the ship's systems opera-
tional. W may have to leave in a hurry.'

"Do you expect an orbit change already? W're still a
| ong way from perihelion

"I don't think Rama works by our textbooks. Nearly at
Beta. We'll rest there for five mnutes.'

Five mnutes was utterly inadequate, yet it seened an
age. For there was now no doubt that the light was fail -
ing, and failing fast.

Though they were all equipped with flashlights, the
t hought of darkness here was now i ntol erable; they had
grown so psychol ogically accustoned to the endl ess day
that it was hard to remenber the conditions under which
they had first explored this world. They felt an over-
whel mi ng urge to escape - to get out into the light of the
Sun, a kilonmetre away on the other side of these cylindri-
cal walls.

"Hub Control!' called Norton. 'Is the searchlight oper-
ating? We may need it in a hurry.'

"Yes, Skipper. Here it cones.

A reassuring spark of light started to shine eight kil o-
metres above their heads. Even agai nst the now fadi ng
day of Ranmm, it |ooked surprisingly feeble; but it had
served them before, and woul d guide themonce again if
they needed it.

This, Norton was grimy aware, would be the | ongest

and nost nerve-wacking clinb they had ever done. What -
ever happened, it would be inpossible to hurry; if they
over-exerted thensel ves, they would sinply coll apse sone-
where on that vertiginous slope, and woul d have to wait
until their protesting nuscles permtted themto continue.
By this time, they nmust be one of the fittest crews that
had ever carried out a space nission; but there were Iim
its to what flesh and bl ood could do.

After an hour's steady plodding they had reached the
fourth section of the stairway, about three kil ometres
fromthe plain. Fromnow on, it would be nuch easier;
gravity was already down to a third of Earth value. Al-
t hough there had been m nor shocks fromtine to tine,
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no ot her unusual phenonena had occurred, and there

was still plenty of light. They began to feel nore optims-
tic, and even to wonder if they had left too soon. One
thing was certain, however; there was no goi ng back

They had all wal ked for the last time on the plain of

Rama.

It was while they were taking a ten-mnute rest on the
fourth platformthat Joe Calvert suddenly excl ai ned:
e "What's that noise, Skipper?

"Noi se! - | don't hear anything.

"Hi gh-pitched whistle - dropping in frequency, you
must hear it.'

" Your ears are younger than mine - oh, now | do.

The whistle seemed to cone from everywhere. Soon it
was | oud, even piercing, and falling swiftly in pitch
Then it suddenly stopped.

A few seconds later it came again, repeating the sanme
sequence. It had all the mournful, conpelling quality of
a lighthouse siren sending out its warnings into the fog-
shrouded ni ght. There was a nmessage here, and an urgent
one. It was not designed for their ears, but they under-
stood it. Then, as if to nake doubly sure, it was re-
inforced by the lights thensel ves

They di mred al nbst to extinction, then started to
flash. Brilliant beads, like ball |ightning, raced along the
six narrow val |l eys that had once illum nated this world.
They noved from both Poles towards the Sea in a syn-
chroni zed, hypnotic rhythm which coul d have only one
meaning. 'To the Sea!' the lights were calling, 'To the
Sea |' And the summons was hard to resist; there was not
a man who did not feel a conpulsion to turn back, and to
seek oblivion in the water of Ranmma.

"Hub Control!' Norton called urgently. 'Can you see
what' s happeni ng?’

The voice of Pieter canme back to him he sounded
awed, and nore than a little frightened.

"Yes, Skipper. |I'mlooking across at the Southern conti -
nent. There are still scores of biots over there - including
some big ones. Cranes; Bulldozers - lots of Scavengers.

And they're all rushing back to the Sea faster than |'ve
ever seen them nmove before. There goes a Crane - right

over the edge! Just like Jimry, but going down a | ot

quicker ... it smashed to pieces when it hit ... and here
come the Sharks - they're tearing into it... ugh; it's not a
pl easant sight...

"Now |'mlooking at the plain. Here's a Bull dozer that

seens to have broken down ... it's going round and
round in circles. Now a couple of Crabs are tearing into
it, pulling it to pieces ... Skipper, |I think you'd better get

back right away.'

"Believe ne,' Norton said with deep feeling, 'we're com
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ing just as quickly as we can.

Rama was battening down the hatches, like a ship pre-
paring for a storm That was Norton's overwhelnmng im
pression, though he could not have put it on a |ogica
basis. He no longer felt conpletely rational; two conpul -
sions were warring in his mnd - the need to escape, and
the desire to obey those bolts of |ightning, that stil
flashed across the sky, ordering himto join the biots in
their march to the sea

One nore section of stairway - another ten-mnute
pause, to let the fatigue poisons drain from his nuscl es.
Then on again - another two kilonetres to go, but let's
try not to think about that-
The maddeni ng sequence of descendi ng whistles ab-
ruptly ceased. At the same nmoment, the fireballs racing
along the slots of the Straight Valleys stopped their sea-
ward strobing; Rama's six |linear suns were once nore
conti nuous bands of Iight.

But they were fading fast, and sonetinmes they flick-
ered, as if tremendous jolts of energy were being drained
from wani ng power sources. Fromtine to tine, there
were slight trenors underfoot; the bridge reported that
Rama was still swinging with inperceptible slowness, |ike
a conpass needl e responding to a weak nagnetic field.
This was perhaps reassuring; it was when Rama stopped
its swing that Norton would really begin to worry.

Al'l the biots had gone, so Pieter reported. In the whole
interior of Rama, the only novenment was that of human
bei ngs, crawing with painful slowness up the curving
face of the north dome.

Norton had | ong since overcone the vertigo he had felt
on that first ascent, but now a new fear was beginning to
creep into his mnd. They were so vul nerable here, on
this endless clinb fromplain to Hub. Suppose that, when
it had conpleted its attitude change, Rama started to
accel erate?

Presumably its thrust would be along the axis. If it was
in the northward direction, that would be no problem
they would be held a little nore firmy agai nst the sl ope
whi ch they were ascending. But if it was towards the
south, they m ght be swept off into space, to fall back
eventually on the plain far bel ow

He tried to reassure hinself with the thought that any
possi bl e accel erati on would be very feeble. Dr Perera's
cal cul ati ons had been nobst convincing; Ranma coul d not
possi bly accelerate at nore than a fiftieth of a gravity, or
the Cylindrical Sea would clinb the southern cliff and
flood an entire continent. But Perera had been in a com
fortable study back on Earth, not with kil ometres of
over hangi ng netal apparently about to crash down upon
hi s head. And perhaps Rama was designhed for periodic
f 1 oodi ng-

No, that was ridiculous. It was absurd to inmagine that
all these trillions of tons could suddenly start noving
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with sufficient acceleration to shake him | oose. Neverthe-
|l ess, for all the renainder of the ascent, Norton never |et
hinsel f get far fromthe security of the handrail

Lifetinmes later, the stairway ended; - only a few hun-

dred netres of vertical, recessed | adder were left. It was
no | onger necessary to clinb this section since one man at
the Hub, hauling on a cable, could easily hoist another
agai nst the rapidly dimnishing gravity. Even at the bot-
tom of the | adder a man wei ghed I ess than five kilos; at
the top, practically zero

So Norton relaxed in the sling, grasping a rung from
time to time to counter the feeble Coriolis force still try-
ing to push himoff the |adder. He al nost forgot his knot-
ted nuscles, as he had his last view of Rama
It was about as bright now as a full moon on Earth; the
overall scene was perfectly clear, but he could no | onger
make out the finer details. The South Pol e was now par -
tially obscured by a glowing mst; only the peak of Big
Horn protruded through it - a small, black dot, seen ex-
actly head- on.

The careful |l y-mapped but still unknown continent be-
yond the Sea was the sanme apparently random pat chwor k
that it had al ways been. It was too foreshortened, and too
full of conplex detail, to reward visual exam nation, and
Norton scanned it only briefly.

He swept his eyes round the encircling band of the Sea,
and noticed for the first tinme a regular pattern of dis-
turbed water, as if waves were breaking over reefs set at
geonetrically precise intervals. Rana's nanoeuvring was
havi ng sone effect, but a very slight one. He was sure that
Sergeant Barnes woul d have sailed forth happily under
these conditions, had he asked her to cross the Sea in her
| ost Resol ution.

New York, London, Paris, Mscow, Rome ... he said
farewell to all the cities of the northern continent, and
hoped the Ramans woul d forgive himfor any damage he
had done. Perhaps they would understand that it was al
in the cause of science.

Then, suddenly, he was at the Hub, and eager hands
reached out to grab him and to hurry himthrough the
airlocks. His overstrained | egs and arns were trenbling
so uncontrol lably that he was al nost unable to help him
self, and he was content to be handled like a half-para-
| ysed invalid.

The sky of Rama contracted above him as he des-
cended into the central crater of the Hub. As the door of
the inner airlock shut off the view for ever, he found him
sel f thinking: 'How strange that night should be falling,
now that Rama is closest to the sun!’

CHAPTER FORTY- FOUR - Space Drive

A hundred kil ometres was an adequate safety margin,
Norton had deci ded. Rama was now a huge bl ack rect-
angl e, exactly broadsi de-on, eclipsing the sun. He had
used this opportunity to fly Endeavour conpletely into
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shadow, so that the | oad could be taken off the ship's
cool i ng systens and sone overdue nai ntenance coul d be
carried out. Rama's protective cone of darkness m ght
di sappear at any nonment, and he intended to nake as
much use of it as he could.

Rama was still turning; it had now swung through al -
most fifteen degrees, and it was inpossible to believe that
some mejor orbit change was not inminent. On the
United Planets, excitenment had now reached a pitch of
hysteria, but only a faint echo of this came to Endeavour.
Physically and enotionally, her crew was exhaust ed;
apart froma skel eton watch, everyone had slept for
twel ve hours after take-off fromthe North Polar Base. On
doctor's orders, Norton hinself had used el ectro-sedation;
even so, he had dreamed that he was clinbing an infinite
st ai rway.

The second day back on ship, everything had al nost
returned to nornal; the exploration of Rama al ready
seened part of another life. Norton started to deal with
the accunul ated office work and to nmake plans for the
future; but he refused the requests for interviews that
had sonehow managed to insinuate thenselves into the
Survey and even SPACEGUARD radio circuits. There were
no nessages from Mercury, and the UP General Assenbly
had adj ourned its session, though it was ready to neet
again at an hour's notice.

Norton was having his first good night's sleep, thirty
hours after |eaving Rama, when he was rudely shaken
back to consci ousness. He cursed groggily, opened a
bl eary eye at Karl Mercer - and then, |ike any good com
mander, was instantly w de awake

"It's stopped turning?
'Yes. Steady as a rock.'
‘"Let's go to the bridge.'

The whol e ship was awake; even the sinps knew t hat
somet hi ng was af oot, and nmade anxi ous, meepi ng noi ses
until Sergeant McAndrews reassured themw th swift
hand-si gnals. Yet as Norton slipped into his chair and
fastened the restraints round his waist, he wondered if
this mght be yet another false alarm

Rama was now foreshortened into a stubby cylinder,
and the searing rimof the sun had peeked over one edge.
Norton jockeyed Endeavour gently back into the unbra
of the artificial eclipse, and saw the pearly spl endour of
the corona reappear across a background of the brighter
stars. There was one huge prom nence, at least half a ml-
lion kilonetres high, that had clinbed so far fromthe
sun that its upper branches | ooked |ike a tree of crinson
fire.

So now we have to wait, Norton told hinself. The im
portant thing is not to get bored, to be ready to react at a
moment's notice, to keep all the instrunents aligned and
recording, no matter how long it takes
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That was strange. The star field was shifting, alnost as
if he had actuated the Roll thrusters. But he had touched
no controls, and if there had been any real novenent, he
woul d have sensed it at once.

"Skipper!' said Calvert urgently fromthe Nay position,
‘we're rolling - look at the stars! But |'mgetting no in-
strunent readi ngs!'’

'Rate gyros operating?

"Perfectly normal - | can see the zero jitter. But we're
rolling several degrees a second!'

"That's inpossible!’
"OfF course it is - but look for yourself...'

Wien all else failed, a man had to rely on eyeball in-
strumentation. Norton could not doubt that the star field
was i ndeed slowy rotating - there went Sirius, across the
rimof the port. Either the universe, in a reversion of
pr e- Coper ni can cosnol ogy, had suddenly decided to re-
vol ve around Endeavour; or the stars were standing still,
and the ship was turning.

The second expl anati on seenmed rather nore likely, yet
it involved apparently insoluble paradoxes. If the ship
was really turning at this rate, he would have felt it -
literally by the seat of his pants, as the old saying went.
And the gyros could not all have failed, sinultaneously
and i ndependent|y.

Only one answer remmined. Every atom of Endeavour
must be in the grip of sone force - and only a powerful
gravitational field could produce this effect. At least, no
ot her known field..

Suddenly, the stars vani shed. The bl azing disc of the
sun had emerged from behind the shield of Rama, and its
glare had driven themfromthe sky.

'Can you get a radar reading? Wat's the doppler?

Norton was fully prepared to find that this too was
i noperative, but he was w ong.

Rama was under way at |ast, accelerating at the nodest
rate of O Ol5 gravities. Dr Perera, Norton told hinself,
woul d be pl eased; he had predicted a naxi mum of 0.02
And Endeavour was sonmehow caught in its wake |ike a
pi ece of flotsam whirling round and round behind a
speedi ng ship..

Hour after hour, that acceleration held constant;
Rama was falling away from Endeavour at steadily in-
creasing speed. As its distance grew, the anonal ous be-
havi our of the ship slowy ceased; the normal |aws of in-
ertia started to operate again. They could only guess at
the energies in whose backl ash they had been briefly
caught, and Norton was thankful that he had stationed
Endeavour at a safe distance before Rama had sw tched
on its drive.
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As to the nature of that drive, one thing was now cer-
tain, even though all else was nystery. There were no jets
of gas, no beans of ions or plasma thrusting Rama into
its neworbit. No one put it better than Sergeant-Profes-
sor Myron when he said, in shocked disbelief: 'There
goes Newton's Third Law. '

It was Newton's Third |Iaw, however, upon which En-
deavour had to depend the next day, when she used her
very |l ast reserves of propellent to bend her ow orbit out-
wards fromthe sun. The change was slight, but it would
i ncrease her perihelion distance by ten million kil onetres.
That was the difference between running the ship's cool -
ing systemat ninety-five per cent capacity - and a certain
fiery death.

When they had conpl eted their own nanoeuvre,
Rama was two hundred thousand kil onmetres away, and
difficult to see against the glare of the sun. But they could

still obtain accurate radar neasurenents of its orbit;
and the nore they observed, the nore puzzled they be-
cane.

They checked the figures over and over again, unti
there was no escaping fromthe unbelievabl e concl usion
It looked as if all the fears of the Herm ans, the heroics of
Rodrigo, and the rhetoric of the CGeneral Assenbly, had
been utterly in vain.

What a cosmic irony, said Norton as he | ooked at his
final figures, if after a mllion years of safe guidance
Rama' s conputers had nade one trifling error - per-
haps changing the sign of an equation fromplus to
m nus.

Everyone had been so certain that Rana woul d | ose
speed, so that it could be captured by the sun's gravity
and t hus becone a new planet of the solar system It was
doi ng just the opposite.

It was gaining speed - and in the worst possible direc-
tion.

Rama was falling ever nore swiftly into the sun
CHAPTER FORTY-FI VE - Phoeni x

As the details of its new orbit becane nore and nore
clearly defined, it was hard to see how Rama coul d pos-
sibly escape disaster. Only a handful of conets had ever
passed as close to the sun; at perihelion, it would be |ess
than half a million kilonmetres above that inferno of fus-
ing hydrogen. No solid material could wthstand the
tenperature of such an approach; the tough alloy that
conmprised Rama's hull would start to nelt at ten tines

that di stance.

Endeavour had now passed its own perihelion, to every-
one's relief, and was slowy increasing its distance from
the sun. Rama was far ahead on its closer, swifter orbit,
and al ready appeared well inside the outernost fringes of
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the corona. The ship would have a grandstand vi ew of
the drama's final stage

Then, five million kilometres fromthe sun, and stil
accel erating, Rama started to spin its cocoon. Until now,,
it had been visible under the maxi mum power of En-
deavour's tel escopes as a tiny bright bar; suddenly it be-
gan to scintillate, like a star seen through horizon m sts.
It alnost seened as if it was disintegrating; Wien he saw
the i mage breaking up, Norton felt a poignant sense of
grief at the loss of so much wonder. Then he realized that
Rama was still there, but that it was surrounded by a
shi meri ng haze.

And then it was gone. In its place was a brilliant, star-
i ke object, showing no visible disc - as if Rama had sud-
denly contracted into a tiny ball.

It was sone tinme before they realized what had hap-
pened. Rama had i ndeed di sappeared: it was now sur-
rounded by a perfectly reflecting sphere, about a hundred
kilonetres in dianeter. Al that they could now see was
the reflection of the sun itself, on the curved portion that
was closest to them Behind this protective bubble, Rama
was presumably safe fromthe solar inferno

As the hours passed, the bubble changed its shape. The
i mmge of the sun became el ongated, distorted. The sphere
was turning into an ellipsoid, its long axis pointed in the
direction of Rama's flight. It was then that the first ano-
mal ous reports started comng in fromthe robot observa-
tories, which, for alnost two hundred years, had been
keepi ng a permanent watch on the sun

Sonet hi ng was happening to the solar nmagnetic field,
in the region around Rama. The m | lion-kilonetre-I|ong
lines of force that threaded the corona, and drove its
wi sps of fiercely ionized gas at speeds which sonetines de-
fied even the crushing gravity of the sun, were shaping
thensel ves around that glittering ellipsoid. Nothing was
yet visible to the eye, but the orbiting instrunents re-
ported every change in magnetic flux and ultra-violet
radi ati on.

And presently, even the eye could see the changes in
the corona. A faintly-glow ng tube or tunnel, a hundred
t housand kil onetres | ong, had appeared high in the
outer atnosphere of the sun. It was slightly curved, bend-
ing along the orbit which Rama was tracing, and Rama
itself - or the protective cocoon around it - was visible as a
glittering head racing faster and faster down that ghostly
tube through the corona

For it was still gaining speed; now it was noving at
nmore than two thousand kil onetres a second, and there
was no question of it ever renmaining a captive of the sun
Now, at last, the Raman strategy was obvi ous; they had
come so close to the sun nerely to tap its energy at the
source, and to speed thensel ves even faster on the way to
their ultimte unknown goa

And presently it seened that they were tapping nore
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than energy. No one could ever be certain of this, be-

cause the nearest observing instrunments were thirty

mllion kilonetres away, but there were definite indica-
tions that natter was flowing fromthe sun into Rana

itself, as if it was replacing the | eakages and | osses of ten
t housand centuries in space.

Faster and faster Rama swept around the sun noving
now nore swiftly than any object that had ever travelled
through the solar system In less than two hours, its direc-
tion of notion had swung through nore than ninety de-
grees, and it had given a final, alnbst contenptuous
proof of its total lack of interest in all the worlds whose
peace of mind it had so rudely disturbed.

It was dropping out of the Ecliptic, down into the
sout hern sky, far below the plane in which all the planets
nmove. Though that, surely, could not be its ultimte goal,
it was ai ned squarely at the Greater Magellanic d oud,
and the lonely gulfs beyond the M| ky \Vay.

CHAPTER FORTY-SI X - Interlude

"Come in,' said Commander Norton absentni ndedly at
the qui et knock on his door.

"Sone news for you, Bill. | wanted to give it first, before
the crew gets into the act. And anyway, it's ny depart-
ment .’

Norton still seened far away. He was lying with his

hands cl asped under his head, eyes half shut, cabin Iight
low - not really drowsing, but lost in sonme reverie or
private dream

He blinked once or twi ce, and was suddenly back in his
body.

"Sorry Laura - | don't understand. What's it al
about ?'

"Don't say you've forgotten!

'Stop teasing, you wetched woman. |'ve had a few
things on nmy mnd recently.

Sur geon- Commander Ernst slid a captive chair across
inits slots and sat down beside him

" Though interplanetary crises come and go, the wheels
of Martian bureaucracy grind steadily away. But | sup-
pose Rana hel ped. Good thing you didn't have to get
permi ssion fromthe Herm ans as well .’

Li ght was dawni ng.
"Ch - Port Lowell has issued the pernmt!’

"Better than that - it's already being acted On.' Laura
glanced at the slip of paper in her hand. 'Imediate,' she
read. Probably right now, your new son is being con-
cei ved. Congratul ations.
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Thank you. | hope he hasn't ninded the wait.'

Li ke every astronaut, Norton had been sterilized when
he entered the service; for a man who woul d spend years

in space, radiation-induced nutation was not a risk - it
was a certainty. The spermatazoon that had just deliv-
ered its cargo of genes on Mars, two hundred mllion

kil onetres away, had been frozen for thirty years, await-
ing its monment of destiny.

Norton wondered if he would be honme in tinme for the
birth. He had earned rest, relaxation - such normal fam
ily life as an astronaut could ever know. Now that the
m ssion was essentially over, he was beginning to unw nd,
and to think once nore about his own future, and
that of both his famlies. Yes, it would be good to be
honme for a while, and to make up for lost tine - in nmany
ways. . .

"This visit,' protested Laura rather feebly, 'was purely
in a professional capacity.'

"After all these years,' replied Norton, 'we know
each other better than that. Anyway, you're off duty
now. '

' Now what are you thinking? demanded Surgeon- Com
mander Ernst, very nmuch later. 'You're not becom ng
sentinental, | hope.'

"Not about us. About Rama. |'mbeginning to miss it.
' Thanks very much for the conplinment.’

Norton tightened his arns around her. One of the nic-
est things about weightlessness, he often thought, was
that you could really hold soneone all night, wthout
cutting off the circulation. There were those who cl ai ned
that | ove at one gee was so ponderous that they could no
| onger enjoy it.

"It's a well-known fact, Laura, that nen, unlike wonen,
have two-track mnds. But seriously - well, nore seriously
- | do feel a sense of |oss.'

'l can understand that.'

"Don't be so clinical; that's not the only reason. Ch,
never mnd.' He gave up. It was not easy to explain, even
to hinself.

He had succeeded beyond all reasonabl e expectati on;
what his nmen had di scovered in Rama woul d keep scien-
tists busy for decades. And, above all, he had done it
wi t hout a single casualty.

But he had also failed. One m ght specul ate endl essly,
but the nature and the purpose of the Ramans was stil
utterly unknown. They had used the solar systemas a
refuelling stop - as a booster station - call it what you
will, and had then spurned it conpletely, on their way to
nmore i nportant business. They woul d probably never
even know that the human race existed; such nonu-
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mental indifference was worse than any deliberate insult.

When Norton bad glinpsed Rama for the last tine, a
tiny star hurtling outwards beyond Venus, he knew that
part of his life was over. He was only fifty-five, but he felt
he had left his youth down there on the curving plain,
anong nysteries and wonders now recedi ng i nexorably
beyond the reach of nan. \Watever honours and achieve-
ments the future brought him for the rest of his life he
woul d be haunted by a sense of anticlimx, and the
know edge of opportunities m ssed.

So he told hinself; but even then, he should have
known better.

And on far-off Earth, Dr Carlisle Perera had as yet told
no one how he had woken froma restless sleep with the
message from his subconscious still echoing in his brain:

The Ramans do everything in threes.

ECF
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