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TO BOB, WITHOUT WHOM THIS
BOOK WOULD NEVER HAVE BEEN
WRITTEN

e, RAEMHBH, APRITERK.




+CONTENTS:-
B R

CUAPTER 1. FORESTS AND WATER o-osmcunssmssucsomsnssnmmsnsipsnssssmssnsonss 1
FMFK

CHAPTER 2. MORE ¢Y(LES —oeeeeeee A w-LIs| T 17
B2 358

CHAPTER 3. CVOLVING SYSTEMS, STRUGGLING INDIVIDUALS -~ -vmmmmmmmmmmmmmemmee 31

HNRE, BHLOTH

CHAPTER 4. COMMUNITIES WET.. coeemmemeememeeeeeceeem oo 46
KEED

EHAPTER 5. cJ0iD DAY ~scocanssmmeovenseimnesusinusininasimmminuicossamsusses vms 59
BEEED

CHAPTER 6. LTS BAT] mesuemsmasmssose o s s weis st iaissss 81
FriREE!

CHAPTER 7. FROM HUNTING TO PLANTING -<--ccmmmmmmmmmcmcmmmmmmcmmmmmceemmeemen 100
MIESEEIfE

CHAPTER 8. WHAT LIMITING FACTORS? ----nnmmmmmmmmmmmmmemmmmmmmm mmemmmemee 121
B2 REIRFW?

CHAPTER 9, BY5, BYE, BIOME! -----rom-cnmsvecemmemorremmrmm e oo 145

BL3. £PYHR!



CHAPTER  10. ENERGY WEBS —--mmmmmmmmmemmoecemo e 162
BEIR

CHAPTER  11.LET'S EAT AGAIN! cmmmmmmm oo ceceem e 188
WUEAIREFIR!

CHAPTER 15, BRIGHT LIGHTS, BIG CITY cceeeee- - e 208
KR XEH

CHAPTER  13. POLLUTION -ccccmccmmmccmmm e e e e e e 226
iS5

CHAPTER 14, GARTH ISLAND —-ccoommmmecmoceeeeeee E— 247
HBER S

INDEX
| - wemeerennnnnean - 267




y @M&PTE@ 7 o

FORESTS AND WATER
oEB — B o

FHRT0R

OUR S$TORY BEGINS IN A PLACE THAT'S BEEN CALLED THE

MOST FAR-FLUNG INHABITED ISLAND IN THE WORLD: EASTER

ISLAND, A 64-5QUARE-MILE SPECK IN THE PAZIFIC OCEAN,
2300 MILES FROM ANYWHERE.

EERLELAABENRRBRENM®ES, A—1TBUBST
888, BNOAKBRAXT) iR, BETBBDRRIA
B4F AR (152-1600344%, TB), WA AFFELHRBR -1
S, ChERENENFH2300E 2.,

“HOW INAPPROPRIATE TO CALL THIS PLANET EARTH, WHEN
CLEARLY IT |5 OCEAN.”

—ARTHUR ¢. CLARKE

‘RXTEBHUERBRAASE, RARNR—TKEK] "

—EC BHB"

B RURRRBBNOER, RERER.
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REMOTE, BUT NOT
PESERTED... FROM TME
TO TIME VISITORS DROPPED
BY.. LIKE THE DUTCH
ADMIRAL ROGEEVEEN N
1722. ARRIVING ON EASTER
SUNDAY, HE NAMED THE
15LAND AFTER THE DATE OF
ARRIVAL, AND LEFT THE
FIRST WRITTEN AZCOUNT OF
THE PLAZE AND THE PEOPLE
WHO LIVE THERE.

BETBEARRE

Al BB BB 101722
F, T=ZOELBPHBXRRREER
RIX., dFHRHABRAEBREE
T, Olt, SBXBEIITBHBHES
T8, HBTI AT XTI BREBRS

REXFiER.

WHAT A Dymp,
BY THE GRACE
OF GoD!

, EHERT

ACCORPING TO ROGGEVEEN AND OTHER 18TH-CENTURY REPORTS, SOME 3000
ISLANPERS EKED OUT A WRETCHED EXISTENCE BY FARMING BANANAS, SUGAR

CANE, AND SWEET POTATOES

FROM POOR, ROCKY $0IL. THE ONLY FRESH WATER

CAME FROM MURKY LAKES INSIDE VOLLANIC CRATERS. THERE WAS SCARCELY A
TREE ON THE 15LAND, AND THE PEOPLE WERE “SMALL, LEAN, TIMID, AND

MISERABLE.”

MBIBX AR R
REM18H 28 X ik
OJIATE%0, HedB L
AHEHV0VBBR,
ttNERBFBB680L
hEROBSE. &
B Emizds,
Of — WKW K W
OMBERH WK,
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B, —BlgKe
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BERRELRERBRKEEXLE
R, BERAUEKARH?

AND
You EXPECT
TO BE TALL,
SATISFIED
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BUT AMIPST THE SQUALOR
WERE SOME SURPRISES...
ESPECIALLY SOME 800
MASSIVE STONE
STATUES SCATTERED
ACROSS THE 15LAND,
SHOULDER TO SHOULDER,
THEIR BACKS TO THE SEA.
HOW WERE THEY CARVED?
HOW QUARRIED? HOW
MOVED? HOW ERECTED?
AND BY WHOM?

EXFMERABFH L L, &
AE - LUMBNETRIED &
HPROHNRB LAIHB0SBER
Bi. ENBHBRT, ERAEE
Y. bRRWIRE HEN? AR
7 wOME? ReePBIeR? &
—d) &R # W R?

WHEN THE EUROPEANS ASKED WHERE THE $TATUES HAD COME FROM, THE
ISLANDERS GAVE THIS REPLY:

SRHMEREBOS LEROBAKTMKY, BANOER:

EMRE2EXW,




FAILING TO RECOGNIZE SARCASM WHEN THEY HEARD IT, THE EUROPEANS
EMBARKED ON A SERIES OF WILD SPECULATIONS THAT HAVE CONTINVED TO
THE PRESENT DAY: SPACEMEN SET UP THE STATUES WITH ANTI-GRAVITY
PEVICES... A WGHLY CWVILIZED LOST CONTINENT HAD SUNKEN INTO THE
SEA, LEAVING ONLY EASTER ISLAND BEHIND.. THEY WERE FLUNG INTO PLACE IN
ONE PIECE BY VOLCANIC ERUPTIONS, ETC. ETC. ETC.

BRMAHFARTHBPORPMES K, OUHFWET ELVHFROHER, HISKH
REBERS: RINBAFBDRMBECIINRERRIXLEDR - X2ER -1
REEEARAEXNARNK, CCRAERK, BEBSTBHRFT K- 2 AW
ROBOBBORNI T oitEE,

RARTRE, B, —EREH,

[zz&ms,q AEE—MOBE T, smu]

7 THE STATUES
2 ARE A MRS5S

Bt RALLUCINATION.
| ey MREN'T
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OB, &R PAURH ES K L it
(#3 B, & if PATUREYE $g.. TELL VS
ABOUT YOuR

KINSHIP SYSTEM ...

SINCE THE \SLANDERS
HAD EITHER FORGOTTEN
WHAT HAPPENED OR
DIDN'T FEEL LIKE
SUARING, IT WAS LEFT
TO WESTERN SCIENTISTS
AND HISTORIANS TO
PIECE TOGETHER THE
STORY WITH CALIPERS,
SHOVELS, MICRO-
5COPES, AND ETHNO- AND HERE 156 WHAT THEY FOUND OUT...
GRAPHIC SURVEYS. ATFBLHMTEE R

BLILERSIURCEGTTOMAIOME, STRARPEKBOANE., &
Stot, BARNZRIOHL2ERBECHBEER. . BEMBOREED
BERSPFEEMEEIITHRE.,

THE FIRST
THING |4 — PO
SOMETHING ABOUT
ALL THESE TREES!

AROUND THE YEAR 400,
EASTER ISLAND WAS
COLONIZED BY
POLYNESIANS.
VARIOUS FEATURES OF
THE I5LANDERS’ SKULLS,
THERR BLCOD TYPES,
SOCIAL SYSTEM,
LANGUAGE, AND CROP
ARE ALL POLYNESIAN.

ARHT400E, BARBILTARBE R
B8, BLBERHIMAE. B HSHE. 3
EOREVBEGERHNRGII ANISTE.

PHAE —GBF—H
B Ak RAT AR




POLLEN SAMPLES TAKEN FROM LAKE BEDS SHOW THAT THE ISLAND WAS THEN
THICKLY COVERED WITH VEGETATION. HACKING OUT CLEARINGS FROM THE
JUNGLE, THE POLYNESIANS BUILT AND PLANTED, AND SOON THEY ENJOYED A
TYPICAL POLYNESIAN PIET OF YAM, TARO, BREADFRUIT, BANANA, 5UGAR,
COCONUT, CHICKEN, AND POLYNESIAN RAT (SMALL AND TASTY!).

RENENEHRERT, BLEZHBXE., RIBRHTLAELKPF
BEith, BEEBE, WREY. T2, tNBTLIREHEFRBRHLANE
&, NARBPEBLE. FX. DER. TF. BER. BF. BAKRE
MRBLR (1T %kA. %kEBE! ).

> AW
PARADISE ... IN
AARMONY W\TH
NATURE... THRoW
 ANOTHER LoG ON

2 THE FIRE... AND
& PASS THe RAT-

-
THEIR LIFE WAS RICH... THEIR BABIES THRIVED.. THEY POPULATED THE ISLAND
WITH LITTLE EFFORT.. AND IN THEIR COPIOUS $PARE TIME, THEY CARVED STONE

MONUMENT%, ESPECIALLY STATUES.

BEHAMEBER. ATHKE, ERLERNOBHES - LA (REPAS -
EiRedio AkRERLIR, tH2OM.




THE $TATUES WERE MOVED
AND SET UP WITH LOGS AND
ROPE. RECENT EXPERIMENTS*
HAVE PROVED THAT WHEN A
STATUE |6 STRAPPED UPRIGHT
ONTO LO6%5 CARVED INTO
SLED RUNNERS, AND RAISED
ONTO A TRACK OF WOOPEN
ROLLERS, A COUPLE OF
DOZEN PEOPLE COULD PULL
IT EASILY!

THE PROBLEM
6 STOPPING
\T !l

HEREAIL
“BY AMERICAN GEOLOGIST CHARLES LOVE. EBTL

*TREXTHROXOERERE R - BATK.

REGMRARAROBRRMEIoKBEN. REBHKEIEN, WRISEMELS
BEARABRKATRIRERL, LD LBERRAERKRHXBN, RENTTAR
RERVEUDRERDCREI

60 THEY CUT DOWN A LOT OF TREES, NOT JUST FOR ROLLING STATUES, BUT |
ALSO FOR FIREWOOD AND BUILDING MATERIAL...

Bit, BLHBRRETARRA, RRAEK ﬁ
WEGR, bHRERELIORAME . LR




AND BY THE YEAR 1400, THtRE WAS SCARCELY A TREE LEFT STANDING ON
EASTER \SLAND...

5 31400, &4
EETBLNTFEES
B — AR oo

2 AND WHAT 600D ARE TREES??
‘ YOU MIGUT ASK.. READ ON..

f
BEREHhttLNE, RAEGHA
(30 0RT BEALAEGRTE T R OD-+ oor

|

e WATHR CYCLE &%

TO UNPERSTAND THE ROLE OF TREES,

vae . ¥, WE NEED TO LOOK AT THE WAY
& A 1 WATER MOVES AROUND THIS WATERY
- AN _PLANET OF OURS. emmmArmesnkms,
» e BNBEEABBNRNERNXEAR

= “kE" LB 2.
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CLOUDS HOLD MOISTURE, WHICH FALLS A% RAIN (OR $NOW, BUT NOT IN
POLYNESIAL. IT FALLS WITHIN A WATERSHED, AN AREA THAT COLLECTS
SMALL STREAMS INTO A MAJOR RIVER, AND ULTIMATELY RUN% TO THE %EA.
WATER EVAPORATES FROM LAND AND SEA INTO THE AIR, WHERE IT CON-
PENSES INTO CLOUDS, AND THE CYCLE 16 COMPLETED. WATER IN THE
ATMOSPHERE 15 FULLY REPLACED EVERY 12 DAYS.

ZRPEAARKE, KOREBHRETRERNIET (FAIEEHED
TRBALTITHR) . BAsEAER—TiRE, tRBRSNBLIKA
Fets, YKRJEBMAK G, KOTEAREIOGERER, ARG, BR

| Rz, KBHBRZERT. KEPHKERI2RBH B —R. 3

WHEN PRECIPITATION FALLS
IN A FOREST, THE WATER HAS
MANY OPTIONS: SOME BARELY
PENETRATES THE GROUND
BEFORE IT 15 TAKEN UP BY
ROOTS AND PASSED BACK TO
THE AIR BY TRANSPIRATION
(PLANT BREATHING). SOME

HERE ARE S0ME

GOES DEEPER, ALL THE WAY OTHER POS%SIBLE
TO THE GROUNDWATER. PATHS:
BEEM2HFKEREITR? XARST MK Rt = 4

BE: AT REEANMT, BHEEAMRAEARK, &
GREAIZMWHER (HHERBIFR! ) #AK

(WHAT'S GROUNDWATER?
DI&6 A DEEP ENOUGH HOLE
IN THE GROUND, AND YOU'LL
HIT WATER. THAT'S GROUND-
WATER. THE TOP OF THE
GROUNDWATER 15 THE
WATER TABLE.)

WATER TABLE #tF7KALZ ———3 |z RSNSOI ASIOT
KR ‘?Q‘.‘.:‘:.:::;‘t‘:‘:‘:‘::";2'::’:‘:’:
GROUNDWATER  #18F7K —mm R AR

(HEaRMTKEB? toREM LS — TN, MEAKSEHK, XD TK, T
KDt TANEL. )



FOREST 5OIL HOLDS A LOT OF *
WATER BECAUSE IT'6 50 POROUS: | Fomeor sorr. 1o emiry spacer = F
A MIXTURE OF CLAY, 5AND, AND e ok P
DECAYING ORGANIC MATTER, THE BESERIDERER SN
50IL 15 HONEYCOMBED BY
CHANNELS MADE BY ROOTS,
BURROWING ANIMALS, AND FUNGI.
THE TOP LAYERS TEEM WITH
BACTERIA, WHICH BREAK DOWN
ORGANIC COMPOUNDS INTO
CHEMICAL NUTRIENTS THAT
DISSOLVE IN WATER, DRIP DOWN,
AND ARE TAKEN UP BY ROOT
SYSTEMS.

BRHRBHLBEAARKD, OHABLBEARL. VHOBLEHENY
B, tR&%, ARBAM. LBE2HWR. "WEDY. BLEHURRE, K%
R. TREBRCSAAEDD, BANUSHITBRULEERE, BAKP, BEA
wRE, #HRARBK.

~\
BY CONTRAST, OPEN LAND HAS LESS BIOLOGICAL ACTIVITY AND SO HOLDS LESS
WATER.

BL2T, BARTs (EXRHNEMBE
Rt L e BB, Bk \TEFHKD
REEFHKD RHE L,

%0 Tug PLANTS
AND ANIMALS
o Moee!
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TREES ARE GIANT WATER
PUMPS, MAVE UP OF ROOTS
AND LEAVES CONNECTED BY A
SIMPLE PLUMBING SYSTEM. THE
ROOT% SUCK UP WATER ANPD
DISSOLVED MINERALS, WHICH

FoQv

PROPVUCT/on

RAEP

| TRAVEL UPWARD THROUGH TIS-
SUE BENEATH THE BARK TO THE
A LEAVES, WHERE THEY ARE
2 CONVERTED INTO $U6AR AND
3% PROTEINS. THESE FOODS TRAVEL

BACK POWN TO THE ROOTS TO
SUPPORT THE ROOTS' FURTHER
GROWTH. THE LEAVES ALSO
EXHALE A LOT OF WATER VAPOR
BACK INTO THE ATMOSPHERE.

SRRBR-SEUHARN, HARBIWBORAID—TEHLHNESRRER.
RWRBUKDFOBRIOTMR, KNWTVHROWBE THARE LR EBHor, ABH
RABDOEOR, RARANZFSD. TEFRHAXOTEMOHRE, HRBEHZRE
KRS, Wt hQFHARKE, BRIAS P,

UNDERGROUND, HUNDREDS OF MILES OF TREE ROOTS
ANCHOR THE TREE TO THE GROUND AND HOLD THE
%0IL IN PLACE. WARVELOUS THING, A TREE!

GiItT, RERUORE2EINBRBRAREREE
RELEP, RRNZ2—RK, Dot
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