DOUBLE MAP SUPPLEMENT: FEDERAL LANDS

HH.TIM WILDLIFE
REFUGES 2

ISLANDS 48

s,

COTTA

AEFICTAL JOURSAL OoF THE MATIONAL OEOGRAPHIC SOCUIETY wasniNoToN, DI



NATIONAL GEOGRAPHIC MAGAZINE

WILLEAM L. ALLEN, Sdinr
Minocsase Fainasy
FIIZARETH A, MONZE, RORERT M, MOXILE

SENIOR ASSISTANT EDITORS

ROMERT WOCITH, Menduction » ALLEMN CANROLL, Cartograniy
WILLIAM T, DOUTHETT, Elnctrims Mwdas « RICK GORE, Soimer « DAVID JEFFERY, Lagrmds
THOMAS I KENMEDY, Fhutngrapiy + FETIR MILLEL Erpefitions
NN G, MITCHELL, Brtivonsment « OLIVER PAYNE, Mannsrirs
COMFTANCE H. PHELM, Loyt and Opign » [ESLEY B ROCERS, feeearch
W, ALUAN IOV, Hnranans « CHRISTOPRHER £ SLOAK, Arf « CEORGE £ STUART, Asibmendapy

EDITORIAL
Apsistant Eidftors. Do B, kel Brmwr, Wibe Eolwamidi. dcm ) badl s simemin . iresed Chaninn. japorese
Exman. _m kv L T Casitiy Miewsar, Bl L Severiliow, BeiR L Wesilmg . Senlm Elfttorisl St Lary
mishi, Caral B, L Litys, Thismas OFill, Peier | Sortuous enhifer Sess GO Tigy, Meg Sebingnom walsh, 8nim
Waimmauh, & B Wikesys Pmduclinn: SBibn |, Woedoph ES38nHel Sl Ceesasdis Fronese nbeiosa, Ll Moors
LNl Alan Wi, Willlpm [ Segeardt, Bethpnne Gament. Magnret G Dsckowitz. Arsamoh Munasing &
Tresstey, At (et Semoy Hessarrtery Comviee B Andorsan. lulth P BeR Ealhy B Mahie Earfaasa W
Mol errmil pwrws [ Prigm. Aligmi & Tipion Sepseerterr 3wn A Tuphor, Chnainphers Scapbsy LEgnnits’ Vicenna
C Cimbreramie #Muivungg Copned H-.I':'HI:‘FE-E-'I-HI'I"!'I:-H

_ ILLUSTRATIONS _
Pastogruphy. Heet © Ashoiabesr, Aspes Direvite Sonnn A Beith, Asge, (% | Baie Mipdl, Watliers Aliyers 4lid, Sinse
Bttty Joch Cobin Chwin bores, Bichiel Pictas Uhiasstions. Edilgre Deeres 1 Divhich, Asyp fe, jomem &
Erfister R irm [ame Migecid: Tocasscth Chanj] Heist Bruce &, Ml Btiwh, Kasty Mo, Rt § W cer. Sman
VenkPemant lapiit wod Deilgne Taweb Geiifie, desoe O Wilam 1 Wi foognestsy Betly Clayman-Osdidley,
Hadey Wafer Haling Topijgia M MoHaywy At Clirsicphier & ®em, Attrel. Saort £ GSbhe ddilel | Nofft=aree
Maswch. Ergrasing il Presing: foeet & Do (eectne jady | Gamey Fandai G Shim

CARTOGRATHTY

Jotw F Shepe Chint Cartaguphee Arscs: Tireeror WMagunnes § Humsiear, Aul, Desctnm: jesw P 3llan, Frinces
M. Mysre. hian | Valdis. Cangopfer Mien T 6L Bechiin. Eoimtre Fitessetl Eaaioe, Muomen | Trews, ionathie £
Waas, Clmwid B Riligr, Gos Flarie. Pesddiers. Sally & Sumiminll Soper | Dhisilas 8 Doty gt & Borres . Bolert
E Prasi, Maney Duohmesckad] Feossscleve Hirold & Hesann Sopi - Diesdin T Beemigion-Aetandk, dary Rote
Caniuatra, Pty | GfGone, Leshe W, Hisde (s 1| Wine, fosfrew @ Woahll Semiurion Richeni W, Dueegtim,
Wiarties | aien, Gugrers.: Daebiid P tanllanit. Ellen ). Leetuman, e £ Mclleliond. ., Oaedes J Otz Staphem
P Walls, Alfiail | Tebattl Speislietn Triseed | dmilomi. Socass £ Willinmeon

EDITORIAL SERVICES

Agrisiniviration: Feews L. Foike Sgae fo the Sdiioe Wlaris Tiness |(Bemees, Boslness Matdger Saen | Adeenss
Hanre M. Tane, Muran Dorsyha ATHmie S Lampginasie. Sebne=a Man s, Ciises 5 Vi mative Wiilisrmen
Cunirl Cevfer, Carsl L Duwesanni, Bweme. hne 0. jidge, Direcese, ko £, Dhatiowet. Audivelu) imiie W s
dnsd Vo Peesidenf ghil Obeechi, Bunaid 5 Absitus, Seolt L feader P Sames ses iy Commmmnicstions: Wy
AT DCOTa. ARAE Yiod Feibinedar, Fubdy ATSRc my Addenh, iTases W Falicry dlvhprs ¥ Setiel, Benils
W, Smaman mismation Services Cineehjpridenie bsinpl 8 Banton B Qe dne A (uftm image Cislecbore
Waaa A Milsiiull, Aval Voen Prewieat and Qieeotie Gy |, Haenmon Willie= O fnrp, ieege ey Libeary ane
irdoling Bumiin Fitsd Candey, Oougpor, S0 C Benmees Clien O (isscos Curofm Locke Maris Trrade Aeccrts Wy
iy A ier), DiomeTor . At [ VRaDDa T ipfiong Methnr & Beos

ADMINISTRATION
st Yiee Presidents. Chrsted O Abargsen. Cambye ¥ Clowell, gaspih 5 Fomint, Ry W Dims, Peijiies [ gl
Hrtwert £ blsadl Rnhert ¥ Heenly, Thomas £ Aoilessy, Camil F Lang. Frances & Uasssatl mnnife Mossiey
Ammih O FMidemont. Sephen B dge seel Tiestuees Rirbeo | Cimsenz B T dmeiend. dssle. W fhe
Chaitma: e L Hraspnl, Ween & Wadish Rasl W oHm Preabdent; Sbacppi | Willinmg Acgnuntieg | Ratime) |
T, A%El. Wioa Preantant Ol Cliyl Degd vty £ Deraily P & Fioni, meet 0 Yetes Sirmnistimbion: Deed
C Sisnivdge Marp L M, Oesots | Gl Corul & (Gpics hiyms A Sobeitin B iles ‘Whils e 4
Eees Cipulales ®iif el Coed e Hapeilanl Balhipey @ Gpiigghar Deselopmant Difsce. Blaigeer
Bt Chiinclos: Dt 10 ladiskestrn, Belm Clisol Uosvetom Berssen. Bubet L Giatior, Egploens a8 Seann 5,
wtf Dmwchor leenginiphy Bdecntinon: Hoben [ Dl Ass Yop Presceer amnf Oreotoe; Slony Les Soen | e
Feimort. Snge [ Hirchionn leeean Resserors: Betmm Diclkwesih Cmap infoemetion Sygesma.  lumns P
mI.MMWE et Agst mmmmm Wanmes Burpss, Wiilam L
l'.'lm‘.‘!l.l'rrlL!'.nmrJT Fred #. IrI:l-rI.I'.'I:u-:l'p-!' (rw SHrbar W Wacosn . Proauuion ssan M AKESGn
s ¥ [l PHMLF-I.WHIFP-!“HIIHMAMI

) FRODUCTION SENVICES
Huns A ‘Wagne Al Viee frlesiiienl Peagiig Seesices Npbed | S%wsil] Hmr-:h'tlltﬁl“'ﬂ'.'ihﬂ:ﬂ.
Sireetrer, kbl T, Dy, Seiie, Dyespey Hi-l'cl'l.lr'ﬂnianTl Mroomell Deesefoe, Merlin 1 Sugdersom, ames ©
Plimpe: Fhillip L Pude. Beoheed & Duaniice Printing eaph & dndemon; fikerie 5 Hormoe, Slana L Yales
Guillly: 1hill W Bafeigge. (Hrecior Adrinishiaiion) lnan 5 Thmers

ADYERTIRING
| Soptt Crystal, Vicw Fresiiant ane Cirectm: R Baitertd, Waslnm banagsr, sl | Hutishe, Chcago annger
Starme ¥ Naufly, Ssmtnm Alanagen il & Royrekos, Seiiel Sersads ol Soulbeest Munsgir Nicees
Se=ginad, feutionat Dot 00 Chamys-£ipeles THRE0E Feele, divterd Waughin, Desnnt Mannger, Wasksegton
Rartin | M, Aisl Vice Dewskherdd, Ogiesalini; Prinee 5 e Pesserh inil dacbeding Dol M scimos
Feaduit it Pubiding B ekl Siwholees

EDUCATIONAL SERVICES OF THE SOCIETY

Bocs {Mefsiom WiSgm 3. finme Ve Presisend gr Dwecior, Ohariee Aagod, AosT, Oemome Bamea A Fegie,
fiftlkcrinl Weecior, oe G dgnpne, Laak Bondmeid val, Mamhe C Chrgiss FErensh tavaiidoks Sasves ol
Trawpioe: Richared Bepohy, Ediior. faul Maortts, Managong Eofroe Wi Suwan Mandsheln Tajadin, Fdlioe Somr 5
Wnckey, Maragieg Toteer FAunstiona| AMieda Seocgn & Twsmon, Voe Fmsiesir sl Dieerge Pavid Pl irh
Ao Diecty Admisiniration: Surenne B Welowed doar bies Masiimnt; Comiey % e

NATIONAL GEQGRAMHIC TELEVISION
Termttiy 1 Mielly, Forwuer® Yookl Bevinn, Madetaglis. Suses ioihe. Gvess A%aim Lowel Sclhe. fnarmee
Andtwd Wik, PogresmingPmduchipn; Patnics Gang, Fim Dbogy Sioolos faomn, Ever Prodisss  Snecids
b ihaed Boanrfeld. dxes. Producor. Cepsorer; Kthlesn F Teter, Pubdic Aefationa

Wﬁmwwm Ail riprip mesnaed RASOhal Dtiomise T "riiDe Jiroer REga
(el Tndlemmies 8 Limeey Bopictmtne Hatdmia, [Herpiaie praesey b sespoegrbility i wrzniicded momerips

i LA

NATIONAL GEOGRAPHIC S0CIETY

“"For the tmerease and dif]
af peographic ko
THE MamToial Geocpanne Socery s charepred o
' DO mn w snegrmabit soemnfs: amd
elicrmal crpamimanmy. Since [ the Socsery ha
mpparied miere thun 3 300 ex drd research
progecus, acklieg ws ket ledgs sl earth, ssa. and sby
BEG MIUBPHY, Prasident and CED
Swwrier Vive Previdlents
GENE FERRDHNE
HINA HOFFALAN
METREET I SIS
Wiy firrvidants
SUEFAMNE DUTHT, Sevvatry saf Cessrae|
H. CREGORY PLATTS, Thatnues
JOH O, BLODGER, JOYCE W, GOLTEN
THINMA L HASSLINGER, JAMES P. KELLY
JOMATHAN W, LARKDENS, LAWHENCE 1L LUK
GRONGE £ NEWSTEDT

HOAL L I_.'lF TRUSTEES
(ELNERT M. GROAYVENOR, € luirmaw
O L ALLRRITTIN
hrtemm. The Boppy Marvamal Ryes

WILLIAM L. ALEFN

THOMAS E DOLCEY
Tz, Exmarus Cosemeziee. Bell ddanm

FILANK PO AR
{ Rairsir ainel CE1Y Pnles {arfrommiias

LEWE M. BRANSCONA
I =ty Soterad of Cessermmeni Phenoed Linisemiry

| CARTER BREPEN
[Harmnr Fotrding, St f Tiafleey o An
MBARTHA 5. CHLIRTH
The Coraegor Fvnfaiiom Far by Rihmmoesseni nf Preciing

MITHAEL OOLLING
Frezesznl, Mizfmal Gl Asscie

A, LEDI MICIGTNIOTHAM, [N Forroes Gl
Muislge Sur the Thinf Chrmtt, L3 Uit orf Appeatly

I"l'_il"l."I.H'IHITH-I'I.H
BOHN JAY INELTH
Frwpmlapy, Toe Caager Luwmn

JAMES C KALTE
Lintitead Frrrtoee G, Sachs & O

L WILLARD MARRKITT, |
ohamrman sad Frossdest, Mandinn? faten Tinns

TLOEITTA DUKES MoKENTTE
Formrr Ssrrrrsmudent of Krboaldr, Difras of Cirlamdea

HET: MURPHY

PATHICK E MOOMAN
Charimari. The Limermramer P

MHATHANIEL P REED
TR meﬁl-l:l.nhu

MIE[HH

WI.'M L WIDFEYEAY
Fovweer Adamianr Sanvnrey sif S0

{ Bermmyn gwid Proevidesst, 8 F Lod Crmqiey

ROFENT B, SINS

TRUETEEE EMEBRETLEN
Chv= . Apsarsor. Aooar 1 Erespda=. Lhopd 3 ENAnT
Chnivigde W Tisey, Walillam Clingess, Cpigl F g
Mz tpndeh B Sofeson, Wi SeCResnoy Maran, b
Lawsnes 5 Fockatpii, Dotee C Zaamaie ),
[ rdeica G Wostkngh

HESEARCH AND FXPLONATION COMMITTEE

Cawgpein £ SEUNIL Wivw Mrebctisnl st Chiwenimn’
Femnd €. Whikssoe o, gt Fichan . Willame, b

Wrog Chomres Dipsss 3 figlien, Saomiey)

M. 2 e . Crerelie 4. bnpdows. Bwily | Segpmrs
Dwmard . Nwischmanii, Dewld Fimemial Pkes 1. Pawn,
Nuher © Gesmans, ¥ Chetes W Roctiwck
dshn W fpele Qeorpe L Vewizon, ey 1 whgs

EOUCATION FOUNIFATION
Larmy M 1hafte. Cersbibier (vt







""i-"':ll'I -'r"'r'—'--l-"l- ---_-:"-"

- - -F::? flﬂ:__-_r— x =

L TN A WA <SP

£ E&u summe:r*sumhme vﬁ'arnm thausanéls nf walrus bulls ~ °
E’ 'm Al;slq{ s T@al&ﬁﬁmml Wﬂdﬂfe Reﬁlgé .1 remote

T
" a

f . 'Dl;tllgr among more tharf 500 fﬁderal I'E{:I.lgﬂﬁ nntmnmde

Fﬂuuded" on prmﬂgles of putl:mg wildlife first, the world’s

£ mog @enﬁwe sana:tuar}r system is under scrutm}r in the

r
-

national debate abnut__ use of federal lands.

¥




5

ol

=l bl .n.."..u amra TE ll...f
L il T i o L L Hn“l‘...ﬂ
B el L ST, S -
Al O
|. : [ .“_.“ .f_. ™ iy -1

BT







-
"'I-u‘l":—l-

2

m

X
&Y

\Y

f
[

L

A

|
AU

iy ¥ 4
ﬁ-q;'.'n.l_ [

3 '-l._'.
=R

-':'-;l.lllll "'il. '

T
:

DESERT PRIMEVAL
The vast empty of Arizona’s Sonoran Desert supports a tough array of
plant and animal survivors within Cabeza Prieta National Wildlife Refuge
(NWR], the largest wilderness refuge In the lower 48 states. “We have all



our specias intact,” says Bob Schumachar, manager of its 1,300 square
miles, acquired in 1939 to preserve desert bighorn sheep range. “We'ra
managing whole scosystems with a staff of only six.”







This Florida clay was never guing to make it into a

winter vacation brochure. The sk}r looked like slag

metal. A heavy wind out of the north had the palm trees

bent sideways and was rolling big
waves down the lagoon at the
Indian River's mouth. As soon
as the boat nosed away from the
dock near the town of Sebastian,
spray began to surge head high
over the decks. Haltway across |
was shivering and trying to grip
the rail with numb fingers as
the craft slammed from crest to
trough. Then, not far ahead, ap-
peared a refuge—arefuge inevery
sense of the word. A 2.5-acre tan-
gle of mangroves anchored on a
silty bar, Pelican Island lay shel-
tered from the wind by a curve
of the far shore. The mangrove
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Alasks came inta its own within tha

tyulem bn (880, when 5a
avillion of 4 acres were added.
htarine mammals, seabird colonies,
and migratory carlbou herds ars
among Alaska's speclal treasures,
and birds from ewery continent visit
the stale
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Protection is given to endangered
sndemic bird specien on the Hawaiian
Iainnds, to rain forest on tha Big
lslnnd, and tp monk seals, sea tur-
ties, and huge nesting colonies of
seabirds an the thousand-mile-long
string of eutor islands, Even farthor
flung, soveral U.5. tarritoriss protect
snabirds, shareblrde, and maring [He.



A confederacy of wildlife

Theodore Roosevelt might well grin to see the brood of federal ref-
uges hatched since he set aside Florida's Pelican Island in 1903. Early
growth concentrated on waterfowl| flyways and nesting grounds,
then went on to span the nation and protect other wildlife. Now
serious challenges face the LS, Fish and Wildlife Service, stewards
of 92.3 million acres —more than that under the National Park Service.
With slim budgets, managers struggle to oversee maore than 500
rafuges while reconciling conflicts arising from secondary uses —
from hiking and hunting to logging, mining, and military needs.
Recent proposals in Congress have sought to undermine the primacy
of wildlife preservation by placing other uses on a legal par.

Meague Island
at. Seashore

- i l.j i.
'H‘hl'n'ﬂ.,l'.'l-!- Jlame
MANAGING BIODIVERSITY

Birds and big game were first systematically pro-
rected by Theodors Reosavelt, who creefed more
than 50 refupges. Duck stamps sold to hunters
aftar 1934 paid for refuges whers Dust Bowl

= Wiidlife refugs drought devastated waterfowl and habitat.
Wetiand Biodiversity is the gosl for managers who care
for more than 700 specias of birds, 220 of
mammals, 260 of reptiles and amphiblans,
200 of figh, and innumerable species of plants.

Scdle varies i this pofspective.

W4 ARG e O i pm
. - — Critical species and habitat can be sustained only
by managing an an ecosystem-wide hasis. Natu-
Frashwatsr lagoons, beaches, ral areas must bea linked by carridors, or they
and islets are parts of refuges Desschas become biological islanda.
| the Caribboan. Saa turthes "
and seabirds visit Culebra, A I Threatened and andangered species —a fifth of
Two endemic liward speciss live -'EIIIT all U.S. plants-and animals so listed — are sup-
on tiny Desacheo. ~d I’ lnlands ported on 55 refuges creatad for that purpaose

Urban refuges offer breathing space for anlmals
and humans on the doorstaps of San Francisco,
New Origans, Philadelphia, and Washington, D.C,
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up being shared with cattle, miners, and war- refoge’s B60,000 acres, 803,000 have been
planesthat used the place as atarget range. Adr ...1 off-limits to developmeént—if not to
Force and Marine 1'.ir']ft|'==- to the ﬂnrr.h and sonic booms—making this the largest wilder-
west control most of Cabeza Prieta' s airspace.,  ness refuge in the lower 48 states.
Although bombing and strafing runs were “Cabeza's so hig we don't have the money
largely phased oul during the 19605, low-level  or stall to stay on top of all our chores,” Hob
jet overtlights and amr-to-air gunnery practic Schumacher, the manager, told me. *We'd be
re still allowed, raising concerns about possi-  lost without our volunteers. They keep an
ble stresses on the pronghorn and their valner- awful lot of the refuge system going.” Schu-
able yvoung macher was nodding toward Leonard " Smok-
=onore;, Mexico, which borders Cabeza on ey’ Parish, a retired enpgineer, who had just
the south, has proved to be the more peaceful returned to headquarters after dnving an
neighbor. The Fish and Wildlife Service 15 injured owl to a chnic 150 miles AWy
working closely with a biosphere reserve “I'we taken hawks, songbirds, deser! tor-
there, El Pinacate, to aid the pronghorn, lesser  toises, and other 'rul:r.l.sl.- lor he -[J-“ Parish
long-nosed bats, and other species in need of  said, "So far, ['ve only lost one patient, 1
special attention in both countries. The cattle  check the roads for washouts, read rain gauges

are gone now, and so 18 the fence that used to.  1n remote spots, get information from vegeta-
separate Cabeza Prieta from Organ Pipe Cac- tion study plots, I it's a chance to get out into
tus National Monument, another key part the desert, I'm ready to go,”

nf thiz international desert ecosystem. Of the Cnly one route runs the length of this refuge

National Geographic, Oclober 1004



PRAIRIE RESCUE
Remnant tallgrass
nods in a pre-Clyil
War gravevyard as
Patrice Petarsen-
keys collects wild
flonwer and native
grass seeds o
reptant in lowa's YWal-
nut Creak NWR. Only
01 parcent of lowa's
prairie remains, ""Oid
graveyards werent
farmed,” she says,
50 thay ve pre-
served our prairie.”’
Valunteers like
Petarsen-Keys per-
form many tasks
“They're taking the
iong view,” says
Assistant manage!
Lavid Aphn, "doing
somathing for thair
grandchildren.’

El Camino del Diablo, the Devil's Highway,
winding 130 miles through rock and
where temperatures reach over 100 degrees
mast doys from June through October. Viss
tors need four-wheel drive, a permit, and plen-
ty of water. bach vear only a few hundred
venture the whole way. Many an early explor-
er and settler died tnving oan horseback. | made

zanid

mv Lrip last as long as [ could.

[am
thiat Cabeza Prieta is, hands down, the refuge
that protects the most stars, [ would fall asleep
like n child still yvoung enough to think he could
count them all and awake where mountiains
rose in ranks of orange, black, pink, &and
while, holdmg hife as strange and wondrous as
nnvihing 1 had dregmed

ing out lor severil nights, 1 décided

L hiked Trom granite spires to volcanic cin-
der conesamong Gilamonsters, bobeats, prai-
rie falcons, flowers smaller than the dewdrops
they captured, ocotillos with extravapgant

National Wildlife Refuges

crimson blossoms, vermilion flveatchers, and
deser! bighorn, which can go long stretches
without drinking, withstanding the loss of as
much ns 20 percent of their body wetght
through debydration

Mear a wasth edped with ancient ironwood
trees, I ran into Joe Mueller, a biology pro-
feszor from the College of Marin in Calitor-
nia, and severnd of his students and friends
U'his wasn't an official class trip. “We're
st out on our own, "ologizing' " Mueller
explained. That meant doing & little field geol-
oy, ornithology, entomology —whatever fed
i bir-
rows: " hey put a hittle pile of debris noxt to
the hole, see?

=0 1 learned how to pick out tarantula bur-
rows and, that night, how to call in great
horned owls from their saguaro perchez, Amid
the uncluttered desert contours of Cabezn
Prietn’ s backcountry, with its spiced, earthen
boudquet, I could almost envision that time, not
a0 long ago, when the whole earth was a wild
life refuge

Ltheir curinsity. He showed me tarantu

FAR DIFFERENT sort of ropd
townrd the entrance of the
acre Chincoteasue NWWR on Assa
teapue Island off Virmnia's coast. Tt
breeds fast-food outlets and curip shops. Cince
inside the reserve, | found myself in a summer
tourtst throng; 1.3 milhion wisitors pour
through little Chincoteague each Yerr, mam

li=irl =

14, .400-

clrawn (o s sancy shores

Az July afternoon temperatures pushed into
the 00s, [ decided to join in refuge bo
and beach-bianket lounging
compiete with lifeguards,
and “Parking Lot Full” siens. I thoroughly
enjoved the plunge. But exactly what all this
had Lo cdo-with wildlde was hard 1o tell. Net
ther of the two species causing tourist jams
WS Voo A
native — wild ponies and sika deer, The horse
was imported from Europe, 1
in the early 19)0s

“We have an identity problem,” Bob Wil-
son, the deputy refuge manaper, confessed
“Most people think we're o national park
Thot's partly béecause we're next door to Assn
tenprue [siand MNational seashore, ran by the
Park Service. Chin pleague has & speciol

vauriing
Ihe scene came
changing rooms

along the narrow main rood

e Sia Trom As

agreement with the Park Service to manage
the public-use section of the beach, But if






MATIVE'S RETURMN
Flourishing wharo
once they nearad
extinction, a hard of
Amarican bison at
Fart Niobrara NWAH
grew from six do-
nated by a Nebraska
ranchar in 1912,
“This was one of tha
gervice’s first suc
cesses,” savs refuge
manager Royce
Huber, Healthy num-
bers now allow sur-
plus-armimals to be
auctionsd, At the an-
nual roeundup a stray
calf gets a boost
from Fizsh and Wild
life cowboys. Grown,
it can weigh & ton
“You herd "em in the
diraction they want
to o, Hubder says,

viou 'ré willing to walk as little as balf a mile,
yviou can find quiet, and yvou can learn what a
wildlife refuge is all about,”

Following Wilson's directions, 1 guckly
reached tidal pools shared by blue crabs,
willets=, black skimmers, and huge, mixed
flocksof glossyvihises andegrets, Clase v were
freshwater mpoundments darefully
taaned at different levels depending on the
season: shallow in spning for migrant shore-
birds and deep over winter for a mixture of
snow peese, ducks, and tundra swans.

Farther inland rose tall phalanxes of loblolly
pine, a key habitat {or the Delmarva fox squir-
rel, an animal endangered on the mamland
and transplanted here a few vears hack in the
hope of establishing an additional population
The refuge has ncquired several small barrier
islands and helps manage wildiife on Wallops
coupération with the Nationa
Aeronautics and Space Administration. This

FAIL-
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additional habitat isespecially valuahle to two
imperiled beach nesters—piping plovers and
least terns—and to black ducks, which dwin-
died 1 the face of overhunting and losses of
castern wellands

After comingupon several different families
searching Lhrough binoculars for a glimpss of
the first bald cagles known to nest at Chinco-
teague, | recalled that bird-watching now
brings ten million dollars annually into this
areg—and between five and nine billion dol-
lars into the economy nationwide, on a4 par
with ticket sales for movies or proflessional
sporting events.

URING HIS TWO TERMS in the White
House, President Theodore Roogevelt
estabilished more than 50 wildlife ref-
uges. Meanwhile, he withdrew enough

other public domain [ands from the contral of
commercial interests o provide space for
future refuges, along with our national park
and forest systems. “'The greatest good of the
greatest number applies to the number within
the womb of time,” he believed, “compared
to which those now alive form but an insignifi-
cant fraction.”

Mew additions to the refuge system came
stowly, and the Dust Bowl years of the 1930s
sent populations of many migratory hirds
plummetmg Inresponse, Congress passed the
1934 Duck Stamp Act, which tacked a conser-
vation fee anto waterfow!| hunters' licenses. At
last Fish and Wildlife had enough revenue to
start methodically acquiring wetlands up and
down the four major fiyways: The number of
refuges jumped dramatica

With passage in 1950 of the Alaska National
Interest Lands Conservation Act, hoth the
refuge and park systems doubled in size
Although 96 percent of all refuge units are out-
side Alnska. the40th state containg 43 percent
of the acreage. The 4.9 million acres of Alaskn
Martime NWH consist of about 3,000 differ-
ent headlunds, sea stacks, reefs; and islands,
including Cape Lisburne in the Chukchi Sea
Forrester Island off the southern Panhandle,
and most of the Aleutian chain, Superimposed
on the lower 48, this arcing reserve would
stretch codast to coasl. Arctic National Wildlife
Hefuge takes in the eastern part of Alaska's
Brooks Range and North Slope — 19,5 million
acres, far more than all the lower 48 refuges
combined

e
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IGGEST OF ALL s Yukon Delta NWRin
Alaska. Tts boundaries enclose 22 mil-
lion acres, some of them “submerged
lands.”" You could fit Maine inside.
For etght months = lakes and meandering riv-
er channels lie frozen n silence. By mid-June,
when I arrived, bar-tailed godwits from Aus-
tralin called out pext to semipalmated sand-
pipers from South America. A tundraswan lay
preening atop a nest mound with soft fur and
scraps of hide worked into it —the Hkely re-
mains of a fox that had misjudged the strength
in that graceful neck. The coastal plain was
spangled with dwarl salmonberry and crow-
berry flowers and the eggs of an estimated
hundred million nesting birds from all four
North American fivways and every continent
bordering the Pacific Ocean. This was payofl
time for a University of Alaska, Fairbanks,
research team near the mouth of the Tutakoke
River. They were keeping close watch over a
colony of brant as long as the light lasted.
Which, this far north, was 24 hours a day.

I found Jim Sedinger, the project leader,
gulping caffee in the warmth of a portable huat
where laptop computers hummed next to piles
of muddy hip waders. He was preparing to put
web tags on goslings to help study their move-
ments and early survival. Since adult birds
lead their precocions young away from the nest
site almost at once; the trick is to catch and
mark them as close to hatching as possibie,
“Bring food,” he told me, headng out into a
steady wind straight off the Bering Sea. "It'll
be another long one ™

We no sooner crosted to the Tulnkoke's
opposite bank than | had mv hands full of still
cdamp bundles of peeping, gray (laff. Parent
birds trotted across the mudflals; cussing us
loudly. The bolder parents flew up and
whapped us with their wings. We were getting
dive-bombed the entire fime by Sabine's and
mew gulls, which nest among the brant. And if
one of the gulls passed too near a nest of black
turnstones, the shorebirds took off in pursuit,
matching the intruder 2ig for zag.

When we found an ege that the gosling
inside was just beginning to pip open,
Sedinger would peel awav a bit more of the
shell, pull out g wet, strugiling leg and clamp
on a metal tag, then push the foot in, tucking
the egp back with the others in their down-
lined bowl. Premature tagging: the only way to
keep up with the thousands of goslings ham-
mering their wayv into the world around us.

£l

BEYOND FENCES i \
Hard wasather drives "F‘
alk down from sum-

mar pasture 1o win- .
tering grounds in i
Mational Elk Refuge
near Jackson, Wyo-
ming. A fenca keeps
them out of town!
otharwise they ara
frea to roam beyond
the refuge into

parks and wildernass
areas. Winter con-
caniratos as Many os
10,000 head here,
making it one of the
country's largast
migratory elk herds,
“You also ses swans,
bighorn sheep, ea-
gles, coyotes,” says
manager Jim Griffin.
“I eafl it the winter
Sarengati.”

N
I ||
|

“Virtually all the emperor geese and cack-
ling Canada geese in North America breed in
this refuge,” ecologist Roger Ruess said
pround midnight as a coppery sun skimmed
the horizon, “5o do about three-quarters of
the hrant and greater white-fronted geese.
They concentrate in a [airly narrow band
along the coast that favors grasses and sedges
over tundra shrubs Our studies show that the
geese nctually help maintain the habitatin this
nutritious, early stoge of succession by grozing
and by enriching the soil with droppings,
almost like wildebeests do in the Serengeti.”

The myrind birds, black bears, moose, wol-
verines, mink, musk oxen, bearded seals, and
beluga whales protected by Yukon Delts
NWER are also the resource hase for almost an
entire Native American culture. Yupik Eski-
mas own four million acres within the refuge
boundary, including much of the coastal bird-
breeding grounds. They have subsistence

National Geographic, October 1908



hunting and fishing privileges onall of the rest.

The 20,000 or so resident Yupik usually
handle their own affairs. But between the
1960s and 1980s, counts of various geese spe-
cies revealed startling declines. Concerns
ashout overhunting finally led officials in both
Alaskn and California, where many of the
geese winter, to the conference table.

"We actually ended up taking Yupik elders
down to see the wintering grounds in Cali-
lornia for themselves when we were arguing
over a goose-management plan, " said Dennis
Strom, the deputy refuge mannger. Admitting
that some of the missing geese had been shot
by its own hunters, California reduced the
allowed take. The Yupik agreed to halt epz
gathering and midsummer hunting but insist-
ed on the need to hunt birds in spring and fall.

“When | was voung," 67-vear-old Julia
Cholok recalled, sitting among dwuarl birch
al a bend of the Kashunuk River inside the

National Wildlife Kefriges

refuge, “people sometimes starved before
winter was through, For us the geese were
always the first freeh meat in <pring. We used
to catch them just by setting snares out in the
tundra, there were so many."

The Yupik call what thev do catching, not
killing. In their cosmplogy, animnls give them-
selves to bunters who show need and respect.
If motorboats, snowmohiles, and rifles let
people catch more than ever before, how can
thiit cause harm where there is 50 much land
nnd so few humans?

Alaskan sportsmen, secking Lo maintain
viable numbaers of geese; sued the Fish and
Wildlife Service, the Alaska Department of
Fish and Game, and Alaska native groups to
enforce the existing ban on sprimp hunting, In
1987 a federal court ruled that policing the han
iz up to the Fish and Wildlife Service.

The number of emperor geese has recently
begun to increase. All the other species on the
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refuge have been recovering since the manage-
ment plan was signed in the mid-1980s.

Fish are this culture's mainstay. Julia
Cholok was cutting up salmen —fresh kings
and stlvers—with 4 rounded knife called an
ulu, She told me the Yupik believe that the
more you share, the more you will catch the
next time, When | got back into my boat, 1 was
carrving a salmon from her net in each hand.

I went splooshing across the tundra that
sunlit night with ancther research crew, this
one from the Alaska Science Center in Anchor-
age. They were putting tiny radio transmitters
on spectacled eiders, listed as a threatened spe-
cies in 1993, Placing the first eider we caught
under a portable X-rayv machine for a quick
snapshol, we found a lead shotgun pellet
lodged in its gizeard. Lead had appeared in
ané of every four ¢iders examined the previous
vear, biologist Margaret Petersen informed
me. Since these seaducks winter farout in Arc-
tic waters, they must be getting the lead here in
the delta, picking up the spent pellets from
bottom muck while feeding. Birds often seek
out such hard material —normally pebbles —
to aid the muscular gizzard in grinding food.

Lead shot has damaged the vitalitv and
reproduction of & wide array of waterbirds in
more populated areas, Whether it contributed
to the spectacled eiders’ downfall is not vet
clear. But that pellet hovering among the out-
lines of bones on the X-rav film, held up for
view against what seemed an infinite expanse
of pristine land, was further proof that no
pliace 1s immune to the touch of humanity.

LASKA REFUGES are by no means the
anly ones where people harvest wild-
life. Down in the Louisiana bayou
countrv near Lake Charles, I was

swathmg at mosquitoes by a grove of bald
cypress when Hal Broussard, an nil-field
worker who had been hunting in Lacassine
NWR for 25 yvears, hauled ashore a pirogue
with four mallards and a green-winged teal
in the prow. He pumped my hand and pro-
claimed, "1 just love this marsh. It's very ex-
pensive to lease a hunting spot on private land
pround here. That can run 5250 to £300 & day.
A normal working person can't afford it. 1
believe without the refuge system we wouldn't
have any public waterfow! hunting ™
Hunting 1= permitted in more than half the
nation's refuges. In ageregate, the svstem logs
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ihout 1.6 million hunting visits a vear. Obwvi-
ously quite a few people would agree with Hal
Broussard that opportunities for the sports-
man are among the most important things
refuges preseérve. On the other hand, hunters
and fishermen nre sutnumbered four to one by

visitors who come just to watch and learn
about waldhfe.

Trapping is also sanctioned in many of the
refuges— 207 at lsst count. In most cases it is
encouraged as a way to limit problem animals,
sich as skunks that plunder bird nests or
muskrats that weaken the dikes around ponds
with their tunneling. Elsewhere trapping is
allowed simply asa type of outdoor recregtion.
In Louisiana’s Sabine NWR, a short distance
west of Lacassine, Diavid Toups's skiff held a
bleeding heap of nutrin—large, long-furred
rodents introduced from South American wet-
lands. Wading through the muck to check
anplherset of steel jows 1o the rushes, he said,
*“1run 157 trapsout here nght now, and 'l tell
vou, it's hard work. You'll get the odd mink or
coon, But you also get ducks in your sets, like
the teal I found in one this morning. And
gators steal your nutria while they're still in
the trap. I used to do gators too "

sabine holds a lottery for the trapping of a
thousand alligators each vear and gets n share
of the money when the animals are sold. The
proceeds go to the National Wildlife Refuge
Fund, which distributes revenues to local gov-
ernments to make up for the fact that {ederal
propertyis tax-exempti. Fish and Wildlife biol-
oglsts sav harvesting a thousand gators 15 well
within acceptable limits, because Sahine sup-
ports at least 40,000, and they produce lots of
eges, That being so, what should the refuge
say 1o the owner of a commercial gator ranch
who recently asked permission to gather
20,000 eggs annually? Raising allizators for
thetr meat and hides is becoming big business
in Louisiana, One state-run refuge already
allows an egg harvest. i federal refuges decide
to allow it as well, what nextr

I was talking such thimgs over with Will
Nidecker, Sabine's manager, as we skimmed
along in an airboat to check on a miles-long,
multimillion-dollar access road being built
through the refuge by an oil company. The oil-
and-gas industry does business.on 35 different
refuges, and Sabine 1= a hot spot, Atany given
time, the refuge is monitoring a dozen actively
producing wells, along with petroleum fank
farms, drifling (Continued on page 28 )

National Geographic, October 1908
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"Tha wrong way to photograph a musk
ox!"” Joel Sartore describes the rat-
tling experience of a bull's mock charge
on Nunivak Island in the Bering Sea. The
animals’ instinct to gather shoulder-to-
shoulder and face down trouble is effec-
tive against wolves but useless against
guns: Musk oxan were shot out of their
Alaska range by the mid-18th century.
Animals shown here come from Grean-
land stock transplanted in 1935, They
prosperad on an island devoid of animal
predators; now approximately 70 are
taken yearly, half by sport huntars whao fiy
in for trophy bulls.

For eating, the local Eskimos prefer
tender cows, says Allce Willlams., Sha
provokes & laugh from her daughter,
Patricia, with the head of a musk ox shot
by her husband. As for the peit: "We
comb out the qiviut, the underwool. You

can make scarves and ladies’ stufi.”
Alaska holds the largest refuges in

The wxld 'éﬁ;ﬁ s re

the system. Yukon Deltsa NWR, which
includas Nunivak and surrounding “sub-
merged lands,” is the biggest—at 22 mil-
lion acres about the size of Maine. Just

bahind It in size is Arctic NWR on the Arc-
tic coast, where an untapped oil fiald lies

under a major caribou calving ground,
whose future is in doubl

FOLLOWING PAGES: A living sea of tundra
strefches around a band of reindesar on
Nunivak. Thay are herded by the Eskimos,
and thair meat sald commercially.
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A sprawl of walruses basks at a haul-out site in Togiak National Wildiife
Refuge beside Bristol Bay's teeming waters. Bulls fatten on clams and
mussels (o store up strength for 8 northward migration to mate, primarily
during Fabruary. Airplanes flying low aleng the coast can send thousands



of walruses stampeding into the water, injuring or killing some and burn-

ing off valuable energy among the others. Refuge staff, operating undar

the Marine Mammal Protection Act, have secured legal convictions of

pilots who disturb the resting animals. .
2




CONDORS ON THE RISE

Reared by captive parents, four recently
released juyvenile California condors feast on
3 stillborn calf supplied by Hoppar Mountain
MNWER, center for efforts that have succassfully
raturnad 17 of the birds 1o the wild

e r il = i TN iaEe B CR e
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mit exploration. "We have problems with
mavbe one out of every five wells,” Nidecker
told me. * MNot with the g com panies so much
but with small, seat-of-the-pants contractors,
[ hey spill things like

cliesel fuel, drilbing lubricants, and hydraulic

who tend Lo CUE COIMmers

flidd just trving to pet down to the ol and gas
as fast as possible.”

That started me wondering: Just how did
the 1dea of creating safe havens for wildhife
turn into gator trappers motoring past oil ngs?
Jet skiers jousting with ishermen in refuges n
the Florida Kevse Bird-watchers and hunters
rlaring at each other in Umatilla NWER on the
Columbia River?

Waterfow!l hunting was first permitted in
1929 on Upper Mississippi River refuge. By
the 12505 a number of refuges set up as invio-
late sanctuaries were gradually opened to
hunting. The justification was that sportsmen
i chief financial supporters of conser
vation, and they were—through their duck
stamps. Bul because duck stamp money could
only be used to buy waterfowl habitat, much
of the system was operatmg ke a duck fac

were |

torv. Fixated on mantaining water [low to
pinicls, managers olten paid scant attention to
ather species, excépt to erachcate predalors

About 90 percent of the refuge system has
been carved out of existing federal lands such
as national forests and rangelands. In many
cases the kind of industry allowed there under
the principle of multiple use, such as mining
aolldrlling, and grazing, came along when that
wcreage was transbferred. Of the money used to
purchase refuges, most came from the Land

and Water Conservation Fund, Set up in the
19605 with revenues from offshore drilling
leases, [he fnd supplemented duck stamp
sates. The fund's mandate was not strictly to
conserve wildlife, but to increase public space
for outdoor recreation.

Refuge managers are charged with making
certamn that all activities are “compatible’
with wildlife. Somehow, holding hunting-dog
feld trals, power boating, and riding beach

buggies and other off-road vehicles met the
compatibility standard, as did commercizal
hehing, fimber cutting, having, and leasing
refuge land for mrming. Attempts by commit
iees of Congress to define the ling w
compatibahty ends and misuse bempns have

iere real

mel with no surcpess

SAUTUMN MISTS drifted up the Missour
River and through the cottonwonds

hning its shores, I drifted down in a

canoe listeming to the echoes of elk

bugling to one another, The rver courzes
through a remote part of central Montana, and
the 1.1 million acres of the Charles M. Kussell

Yalional Geoprabhic, Oclober 1004



MNWER cstretech for 125 miles along 115 hanks.
Dron Burke and his family live a couple of
hours and 2 1 cattle gates down the road from
Crlaspow, the nearest town. Thev run cattle
10 acres, almaost half of which are
on the refuge. " They cut the number of ani
miils we can graze there from 2,040 to 1,163,
chorus of forlorn mothes
wie leaned on the corral where he and

pernss 20,1

Don shouted aver a
COWS AS
his neighbors and some hardworking horses
were sorting the calves for marker. *Thut’s
straight out of our income. The local refuge
guys aren ' tso bad, but voo never know what
rules are coming next out of some bureaucrat
back in Washington."

His wife, Julie, shooed a calf into & pen for
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future breeders and came over to add, “We
have no guarantee we can pass thas operation
on to our three bovs, The famly puides elk
hunts pow to make up for losing half of our
grazing permits.”

(Md ways are changing fast in this part of

Montana. Together with the Bureau of Land

Management, which oversees adjoining land,

and the state wildlife department, the refuge
has made a somewhat radical compact with
neighboring ranchers about prairie dogs —not
to potson the rodents, as in the past, butto keep
enouigh within the ecosystem to supnort & rein

troduction of endangered binck-footed ferrets

CUhne lrast-rimmed night in October 1 found
mivEedl puliing upr the panel on a small crate set




atop a prairie dog mound, and a bandit-
masked face attached to an improbably long,
mobile neck paked out for a look around.

1 couldn’t say whether ferrets have a sense
of wonder. T only khow this one had spent all
its life in captivity, and now it was shding
those stretched-out forequarters down to sniff
aromas wafting from the burrow below.
Glancing up, the animal’s large, black eyes re-
flected the first stars it had ever seen without a
screen in the way, Suddenly, the ferret was out
and circling the burrow, nosing a sagebrush
stem, then rippling over to sniff at the boots of
a semnicirele of biologists and volunteers gath.
ered to watch. And then, flashing down into
the lnbyrinth of the praarie dog's realm, it was
gone. “Freedom,” whispered Lou Hanebury
of the recovery team. 1 was thinking: What-
ever else the refuge system has or hasnot done,
this could not be any more right.

The 1973 Endangered Species Act spurred
refuges to pay attention to a broader array of
flora and founa. The system harbors 168
threatened or endangered species at the
moment. Nevertheless, 60 percent of all ref-
uges tolerate activities harmful to wildlife,
according to surveys by the General Account-
ing Office and the Fish and Wildlife Service
itself. Both studies, however, noted that the
Fish and Wildlife Service has no control over
the most harmful practices, such as military
activities and oil drilling.

In 1992 a high-level citizens commission
organized by the activist group Defenders of
Wildlife confirmed that the National Wildlife
Refuge System was " falling far short of meet-
ing the urgent habitat needs of the nation's
wildlife™ and suffering from “chronic fiscal
stirvation and administrative neglect” A
kingdom without a solid constituency, the ref-
uge systemn operate: with less money per
emplovee and per acre than any other federal
land-management agency.

“People think you create a refuge and just
let nature be nature,” swd Dennis Woaling-
ton, & refuge biologist working in California’s
Central Valley., “But it's almaost never that
easy, especially on these little fragments with-
in a highly developed landscape. Things are
too out of balance. You ether do constant
management of resources, or you lose them."”
You have to fix broken floodgates and clean
clogged ditches and fight for a share of limited
water supplies: Youhave to seed wildlife loods
and plow under invading weeds. You kKesp
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certain habitats open by burning and close off
others from the public during sensitive periods
for animals such as the birth season,

Refuges are asked to handle more public use
all the time. Their bucklog of maintenance and
repair is huge and mounting, and Congress has
andded 80 new refuges to the refuge system over
the past decade. What hasn't grown apace 15
the annual operating budget, presently at 169
million dollars—the price of about five of the
jets that roar over Cabeza Prieta.

Some members of the [04th Congress have
suggested selling off refuge units as a solution.
Others favor opening the system Lo more actjv-
ities as & way of bullding public support. In
April the House passed a bill called the
National Wildlife Refuge Improvement Acl
Sponsored by Representative Don Young of
Alaska, the measure would substantially alter
the Fish and Wildlife Service's management
priorities by redefining the purpose of the ref-
uges so that recreation, hunting, fishing, and
trapping would be given the same importance
as protection of wildlife. The bill now awaits
artion by the Senate. The future of the wildlife
refuge svstem will also be shaped by what hap-
pens to three other acts: Clean Water Act,
Wetlands Protection Act, and Endangered
Species Act.

When 1 asked the chief of the refuges,
Rob Shallenberger, for some perspective, he
replied, “Wherever possible, we're tryving to
corral or scale back activities not directly relat-
el to conservation. It's frustrating, though, to
be responsible for wild communities that have
developed over millions of vears and see the
policies for managng them get jerked around
every few yvears by congressional cveles.”

N MY TRAVELS | had noticed one widespread
and very positive change—a strong new
emphasis on ecosystern management, “It
means reaching out bevond those white

refuge-boundary signs,” Shallenberger told
me. “Even before we embraced this as our
official policy, a lot of our managers had
already realized that this was Lthe only way Lo
get the job done.™

Once, Califormia®s Central Valley suppaort-

ed wolves, golden grizzlies, pronghorn, deer,
spawning salmon, and steelhead, Today the
valley's floor 15 a grid of fields made level to
within a fraction of an inch by laser-guided
equipment and watered via concrete-hned

Natronal Geographic, October 1006
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ROOM TO RECOVER _
Every bird has its roost in Florida Panthar NWR, thanks to habitat pre-
sarved primarily for the endangered big cats. Endangered wood storks
have grown in numbaer on nearby preserves and parks, and the birds have




now expanded their range in the refuge. Protecting lands for species at
the top of the food chain saves many other species lower on the chain by
increasing suitable habitat.




canals. Possibly the most produchive farmland  the tens of thousands to refuel. They skittered

in the nation, it 15 bong replaced in turn by across shallow pond edges like wind gusts
towns and subwrbs, Only about 5 percent of  perforating the mud in their search for insect
the valley's ariginal four o five million acres larvae, and then whirred on, small packets of
of wetlands remain. Yet these st : a  warmth impelled toward the cold immensity
winter home for most ne waterfowl on ol the tundra
the Pacific flvway san L 3 18 joantly managed with two other
Une April dawn, orange as mallard feet, I national wildlife refuges in the Central Valley;
watched tule elk moving through bulrush and Merced and Kestesson, But the focus thes

swamp timothy., They were part of o herd davs iz on the fabric 10 which they belong—

fenced within a 760-acre pasture on San Luis 160 peres defined as the Grasslands Eco-

MNW R near the booming town of Los Ban logical Area. A fifth of it 1= (ederally owned
the late 18008 this small type of North The state co: = 16,000 gores. All the rest is

yvmerican elk had declined from hidf a mallion

r than 20, surplus animals [rom San Lhrough s program called Par far

= and other herds have bhelped rebuild the  Wildlafe, in Lauis refuge complex offers

 population to nearky 3, 0010 techmical adviceé, plant surveys, loans of

The bulls’ antlers were in velvetand glowed & rlﬂ-W:rlu..;nul'||H1-"'§“'H-h- nterested n
like dew. Behind me, long-billed dowitchers, improving their land for native specie

least sandpipers, and other shorebirds fromas  developing a4 pond, for instance, or restoring o

farawayas south Amenca were stopping in by riverside woodland. Maost are folks who just
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' Fiil i
hunting clubs delighted to sge wetlands pro

lected and to have the money for their own
wetlind management. [ wondered, though

whit some of the ranchers were thinking
Just off Hear Creek Road in Merced 1 founid
tall, white-hatred cowboy who sure didn’t
o0k like he pul up with much nonsense, His
SURROUNDED name was Hert Crane, and his family has run
Endangerad doar cattle on the sunrise Ranch for five fenern
wander onto busy bons, YA rancher has to be a conservalionis|
roads near riorida s ton,” he said, hitching up a big-buckled belt
Matlonal Key Deer because if vou're even a little short on wrass

Refuge, a checkar- evervhody—cows, wildiife, and the stock-
board on heavily man—egoes hunerv.,” The Arenn Plains

devaloped Big Pine pocket of the Merced NWER, uzed to be part o

Koy, Last year cars the fanch. Urane and his children can still
killed 66 of the saomea praze theit caltle there as long as the refuoe
300 key daar left s3ues permits. lurnsout the refupe folks want

They slaap undear mm to acdd exXtra cows some months. sinos

[:u_' -Ir:lll-'.!-_- MG _'|:'_:I =101 |I ._.' FELFiEEil TEENTOIILINE ETAESS IT ||_.| 5 LI
SaVE dsEIstant refuga OSE nubritious (Drage lor reese

manager Michae We're keeping some sandy spols grazed
McMinr Ihey're lown for e horned lizards too. T ey 1K
bBecoming urban pen  greas,”’ Crane added, leading mi
cfear. They're cute as through his property to an avocet nest he was

haell, and peoplefead  keeping an eve or We're thinking hard
thar _"E:'-.' N up 1o _||n.=|' an easement on '|'_-_' rest of the ranch
cars when they sae Lxetting paid just to keep doing what vou've
one siow down,” The lone all along 18 a pretty good deal

future? "The secrotl ['he project leader of the San Luis complex,

to survival is habitat, Lyary Aahim, told me, "Back i the mid
Rabitat, habitat,” elghties, neighbor relations were lousy. The
Merced refuge was an atrocity; every single
wretland acre was hunted. And Bestersan was

enjoy having more critters around. (Others  so contaminated with selenium from agricul
hope to penerate extra income As Privil tural waztewater, the cools were producing

reserves for sportsmiel horribly deformed embryvos.” Manaped with

Uver the past 16 vears the refuge complex the Burenu of Reclamation at theiime, Kestel
has l'i.ll'l:'i onservanon easgments on 1as orn was made an official refuge unit in 199
properties totaling 59,000 acres within th and 1ts health continued to improve, thanks to
Lrrasslands ecosyatem. " We appraise the land  donations for restoration from two sports
ind pay Lthe owner as much as 50 percent of # min s groups; Dicks Unlimited and the Cali
value in return for puarantees that the place  fornia Waterfow] Association
worn 't ever be developed in ways that destroy With so many kinds efsupport flowing from
existing habitat,” cxplamed Randvy Riviere retuges out Lo the private sector and from citi
the gasement program manager. “Given ' the zens back to the refuges, Garv Zahm wasn't
pace of real estate development, our muin con boastimewhen he wenton 1o say, Y Grasshand:

ern s preserving a4 buller of open space, 15 &.pgreat model of how we can learn (o live
which means ranches and farms. The way | together. This 15 an international resource

seeil, we re neiping sustain traditional human  and our actions here are just as important as
commurities A2 well a2 natural ones whiat happens Lo forests in the tropics. Species
sometimes the agreement 1= as simple as  hve and die depending on what we do. I

requiring & farmer to delay cutting a field until incredibly difficult. but we're still a success
III-!- WaLe I.I' W1 It -r.'il'f".“'.'h |.'||..-.-'.' [TALLI il":i LIl st ™ I.Il e, II'-I|!: SLIMTAETREREE 11 -I III' res

poung. Quite & few easements are with duck  upe svsten L]

vationdl Wikdivfe Refuges L



of the Asante Empire

Watchful eyes scan the crowd
as Asante sword bearers
escort their king, Otumfuo
Opoku Ware II. Borne
above the heads of 70,000
Ghanaian and international
guests in Kumasi, Ghana, in
August 1995, the Asantehene
celebrated the 25th anniversary of

the start of his reign. Amid kaleidoscopic
color and regal pageantry, chiefs, umbrella
carriers, and ranks of horn blowers put on
an opulent display of Asante wealth. From
gilded staff heads (above left) to headbands,
on this day all that glittered truly was gold.

Article and photographs by

CAROL BECKWITH
and ANGELA FISHER
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Onf_:; a smile outshines the headpiece and pectoral
disk of a sword bearer. The disk is a badge marking
his additional role as a soul washer, charged with

absorbing any evil aimed at the king.
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Em‘h move has meaning as a member of the court

performs a ceremonial dance. Her jewelry and kente
cloth—like those of her fellow dancer (left)—have been

traditional royal attire since the 18th century.




olding court for thousands of well-
wishers, the king surveys the revelry in
an outdoor stadium in Kumasi, the heart of the
Asante nation. This day was the final flourish
of a year-long celebration honoring the
Asantehene, king of one of Ghana's largest ethnic
groups. For six hours the procession of embel-
lished dignitaries and attendants filed into the
arena, each a testimony to a history rich in gold.
Local inhabitants have been min-

Fy " ol .:"'n_ ing the precious metal since the

! CIVOIRE L

K i S, 1300s. Asante goldsmiths—

_;‘_‘w__ “_ﬁ"q' FRICA ~ who also work in brass—have
( ) specialized in casting, perfecting

| \ _"] the lost-wax process. Today tew

of the oldest pieces of cast gold

remain, in part because of the practice of melting

down old ornaments to create new ones.

One survivor of raids, wars, and the gold-
smiths’ crucibles is revered by the Asante as the soul of the nation. The
Golden Stool, placed on its own chair next to the Asantehene, is deco-
rated with bells and effigies of slain enemies. 5o sacred is it to the
people that no one—including the Asantehene—must ever sit on it.

Asante oral tradition says that the stool was conjured from the sky in
1701 by the chief priest of Osei Tutu, first leader of the Asante empire.
In 1896, after more than 20 years of war with the United Kingdom, the
defeated Asante hid the Golden Stool. It did not resurface until 1921.

e — S— T - —

Carow Becewrmi and AncELa Frssen often collaborate on stories for the magarine, reporting
recenily on African voodoo (August 1995) and fantasy coffine of Ghana (September 1994).

43 National Geographic, Oclober [ 004




gleaming, the
Asantehene is all but
immobilized by the
weight of bracelets
and rings crafted by
=¥ AN 7 N ‘1':; L

Roval Gold of the Asante Empire 43

the kingdom’s most
¥  talented goldsmiths.



A WAY WITH WORDS

Cﬂurif'rs of the symbolize proverbs such as

word, royal spokesmen  “God opens all doors.”

are also the king's advis- Opening the way for

ers. These high-ranking the Asantehene, the chief

intermediaries deliver the  sword bearer (right) car-
proclamations of the ries Mponponsuo, the
king to the crowd. Their golden snake sword, on

gilded staff finials, like  which the Asantehene

this hand and key (left),  swears allegiance.

44
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[CONS OF
STATUS AND WEALTH

Lﬂdﬂn with gold, a a day when she and her
prominent woman of husband are honored for
Céte d'Ivoire’s Adioukrou  reaching a noteworthy
people—distant relatives level of wealth. Unlike her
of the Asante—displays braceleted Asante kins-
only a third of the orna- woman (below), whose
ments in her jewelry chest.  jewels belong to the royal
Gold dust, once prized as court, she will pass her
currency, flecks her faceon  treasures on to her heirs. [0
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weather 5 usdal in the
uril siands—a passen-
ger helicopter drops 1n
on Faramushir, 8 piece
of an islanad chain Its
Russian owners call

the end of the world.”
The former Soviel
Linion wan the Kurils
from Japan at the end of
World War li, Fifty-ona
vaars |later Hussia clings
to its traphy In the nch
fishing grounas of the
MNorth Pacific, defying
Japan, wnich wants tha
southern Kurlls back

| heislanas inhabitants
just want their hard

lives to getl easier

Russia and Japan contest a wild island chain

Storm Watch




Over the Kurils
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UTWARDLY there was nothing un
usunal about the Japanese cruise
ship Coral Wite, It was sleek and
pleaming white and comfortable
wough alot smaller than the kinds of
floating palaces that take vou to the tropics for
& week. On the face of it the only odd thing
about the Corgd While was 1its destination

looxing,

Shilkotan. Like all the otherislandsin the Kunl

archipelago, Shikotan is off-limits to the Japa-
nese. And even if it weren't, vou'd have to
wonder what kind of person wiold pay to
come hire

*Horrihle uninhahitable . . . arid rock”™
e assessment of French explorer Jean
Francois Galaup de Iz Pérouse tn 1787, The
islands were =0 fopey he abandoned his inten-
tion to go ashor

Flung across the cold North Pacific betwiéen
Japan's island of Hokkaido and Kussia's
Kamchatka Peninsula, the more than 30 Kurtl
Islands and dorens more slets are olten drea-
rv. Thevare also contested, In the pitermath ol
World War [1, Japan lost the Kurils to Russia
anel 17,000 [apanese were expelled, most from
the southern islands of Shikotan, Iturap, the
Habdimais, and Kunashir, just 13 miles from
Ever since, [|apan has pressed a
claim to what it calls the Northern Territories

Unly five islands are permanently inhab
ited: Paramushir with an estimated 4,500
people, Kunashir with 4,000, Shikotan with
1,500, the Habomais with 300, and [turup—
from where Japan launched the attack on
Pearl Harbor—with 6,000, "There are also per-
naps 7,000 Russian border troops: in

wWas §

Hokkaido

lomi] s
bases throughout the Kurils. Mast of the civil
ians hve tn seven towns, in which 40 percent
of the houszes don't have indoor plumbing
[Life here has always been hard, but since the
end of Soviet rule, government support has
dwindled, and it's become even harder. One
nroblem 15 that nearly all the wealth from the
main industry — fishing —poes to Moscow
shikotan is 17 miles long, & miles wide,
and uncomfortable. 1ts administrative center,
Malokurilskowve, where 1 was walching the
progress of the Coral White, is as mangy as the
streets. All vou

sty dors tha! wander its

Former staff writer CHARLES E. COBB, JR,, 12 now
pursuing a variety of freelince projects. MICHARL
5, YAMASHITA traces his beginning= as a photogri
pher to a 1971 trip o Japun. His recent book, Th
Wekong: Mother of Walers; stemmed from his con

erage of the river (or the February 19493 jesue

The Japanase raturn,
ifonly for a davy, to
tend the ovargrown
graves of their an
cestors. On Shikotan,
aetsu Nitta leaves
offerinos of red rice,
sake, and flowers on
her fathar-in-law's
plat. She ast knelt
I‘IE:[E ds-da -,.-u;lun_r_:l
woman, ong of
17,000 Japaness
pxpelled by Soviat
troGaps by 19449,
Grave-tanding mis-
SiOnNs provide a
means for Japanese
to visit the Kuriis.
Linwelcome are fish-
grmen from Japan
Authorities have
jailed dozens for

poaching offshore

have 15 the lish-processing plant and & few
kinsks that pass for shops. The tinv houses
with their outer skin of peeling tar paper, sag
with ape. Nondescript apartment blocks rise
ahove the rubhble of homes destroved bya 1994
earthquake, which took n dozen hives, With
some 35 actve volcanoes, the Kurils (probably
rom the Russian aured, to smoke) are part of
the Pacific Ring of Fire, and carthijuakes area
J_II':FI_I{'HIill Lhireal

What Shhikotan and the other islands lack in

man-made attractions, they make up [or in
raw nature: fiords, [ish-filled streams, splash-
ing waterfalls amid magnolia, birch, spruce,
and giant bamboo. Winters are harsh. In the
brief summers, when the sun shines, the rug
Fed landscape can be stunningly beautiful, but
when the gales blow and rman and fog roll in,
the islands have all the allure of & penal coloany

Apart from Vyacheslay Bikov, vice-mavor
af the southern Kurls «

;.hl'!'1-:_|. i i |::|‘-'|'||ll:

National eoprraphic, October 1908



of others, nooneslsein town seemed the slight-

est bit mteresited in the arrival of Japanese
visitors from the Corval White, which had dis-

, heading for the other
side of the island. But the odd couple from
MNATIONAL GEOGRAPHIC — Mike Yamashitsa,
Lhe japanese-Amancian photographer, and 1,

the Affican-Amencan writer— did turn hends

appeared from view

"He's from New Jersey?" asked an incredu
Another gay
tratled me with a video camera, which made
me wonder if I was the first black man to set
foot on Shikotan

Vice-mavar Bikov Invited Mike and me Lo
jain a small, ad hoc welcoming committee for
the specinl visitors from Tapan. First we had to
et to the opposite shore
said Bikov anly. "We
fve tructors. Presently two low-slung army
nali-tracks clattered up & muddy street near
Hikov had borrowed them

lous Russian on meeling Mike

“ MO probitem,’

Lhe tovw ' s harbor

Storm Watel ey ihe Kuvils

[rom the military base on Shikotan, We set off
¢cross-country in the treaded tin cans, lurching
over ruts; stalling on the steep hillsides. An

hour iater we arrrved at a bay, The wrong one.

he Coral While was visible in the distance,
out o get W that bay, our drver said, we'd
have to go on fool or by boat —the terrain was
It was time for a
break. Bikov's wife, Matasha, and severil
other women unloadeéed a huge cooking pot and
began preparng fish soup
into conversation on the beach

Then a launch from the Coral White showed
up—&a rescue party for the welcoming commit-
tee, " We understand vour problem, " sakd the
pilot, smiling. “Come with uz."

ton rough for the machines

The men settled

It was well past midday by the time we
reachecd our goal: a little cemelery on A grassy
plateau overlooking the
White was anchored. The graves in this ceme
tEry Were overgrown with griss and weeds

bay where the Coral



Loval hot spot, 8 thermal pool draws a crowd on Kunashir, Nature providas
some of the few luxurias in the Kurils, where many homes lack hot water and
supplies arrive fitfully. Gardens ara the bast bet for fresh produce.

but thes lorgotten. By an official
1991 agreement, Japanese who lived in the
Kurils before the Russian takeover are [FEermil
ted to return to honor their desd relatives

loday a group of about 40 Japanese men and

Were niol

women, most of them elderly, had gathered
with gifts and commemorative markers. The
only sounds were their muted voices and the
soft chanting of 4 Buddhist |'l|:':.1:.'-'! I-r-my_iu HETe

or the occasion

“It"s over here, T know,™ said Setsu Nitta,

leading her sister-in-law Fuiie Ishii to & corner
of the graveyvard. The women's guiet dignity
barely masked their excitement. “Herel
Here!” Mrs. Nitta dropped to her knees where
a circle of stones and scattered pieces of glass
had caught her eve

Chne dayin 1948, when Setsy Nitta was 24
Fussinn soldiers came to her village with the
order that evervone was to
within 48 hours. OUne of her last pcts on Shiko-

e sent to Japan
tan was to build 4 mound of stones and place
i bottle of sake at her father-in-law's grave

Wirs, Nilta rose -l'I-I.|?-I'-.".'r'|J-':II:'i.'|l|_'. [Then she

54

reached into her bag and pulled out o bottle
“h, grandiather,” she said respect-
sake over the
“vou'"ve had nothing to drink for=n long. You
must be very thirsty."”

Before returning to the Coral White, Mrs.
wIttn
thnt said, T WILL
OF AMIDA BUDIIHA
bottle of sake and ladd it next o the marker
W iy not pour it? I asked

‘He used to dnnk a little too much, ™ Mrs
Nitta saud with a twinkle. T wold him, ‘Save it
andg drink little '| fittle.” ™

Al --I'Hl'l!'"'l '1ilon't know 1 1T°1 get hack,”

i =Lk e

fully, pouring the STHVE,

eft a small wooden marker on the erave
IAKESHELTEERE IN THE LAND

Chenshe took out another

she paused, then

APAN AND RUSSIA have & long and conten-
tious history in the Kuril Islands. Cossack
trappers in 2earch ol fur seal and sea otter

pelts came from the north in the 1 700s, even as
Japan’'s powerful Matsumae clan was trving
to subjugate the native people in the southern
J ESE Tuie '.','lju-: AfE LD |,|-_ |_"_||||_'|i,
Alnu, Are of mysterious origin, but they may

1siandds

Valronmd Geographic, Ovlober 1006
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Substantial pieces on a diplomatic chess- D M al
board, the Kurils ara in physical fact small , nav.ﬂ"‘
volcanic islands flung between Russia . Q -.,_cr‘-"‘ﬂ
and Japan, Only five of the more than 30 0 F.é-;‘-.'r"* .
islands and dozens of islets are perma- A
nently inhabited, with soldiers accounting | e .E\C
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Basing its claim on 18th-century
treaties, Japan demands the
return of the southernmost
islands: Kunashir, Shikotan,
Hurup, and the Habomais. The
bitter dizpute has prevented
Japan and Russia from signing
a World War Il peace scoord.
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from northeast Asia thousands

Ve IFI'I!.._'.]'.‘ILL"I
of veurs ago, setthng as far south as Hokkaido
No Afnu live in the Kurils today, but about
_-'-l.I:'JI.Ir:a||i1r'.1':-u:' report Ainu ancestry

From the start Ruszeia and Japan each harl
ite eve on the archipelago. Bevond furs,
the kurls were a strategic prize: a Pacific fron
tier for Russia, stepping-stones to mamland
Asia for Japan. An 1855 treaty established a
Tapanese-Kussian border between the slands
of lturupand Urup, In 1875 Russia gave all the
Kurils to Japan in exchange for southern
sakhalin, But tensions persisted, and in 1904
war broke out. When Japan won, a vear later,
it regained its Sakhalin territory

Then came World War [T and the territorial
carve-up at the Yalta Conference. "I only
want to have returned to Russia what the Jap
anese have taken from mv countrv,” Joseph
Stalin told President Fronklin Rooszevelt.
JTapansaysitisn 't bound by a secret agreement
that did not legally transfer the southérn
hurils. The official record 15 unclear, how-
ever, and the dispute drags on. Meanwhile
Russian border troops still guard the islands

Apart from their geopolitical value, which
has waned since the end of the Cold War, the
Rurils are awdsh in valuable salmon. floun-
der, tuna, shrimp, clams, and crab, gs well a5
kelp and sea urchins—delicacies in Japan

“Historically the islands are Japan's," said
Toshivoki Akiruki, a former law professor
[ met in Sapporo, the capital of Hokkaido Pre-
fecture. Would Japan regain the slands?
“WNobody knows," he replied. " If Yeltsin says
“Yes," he loses his political life.”

Russian President Bors Yeltsin has hinted
at hiswillingnessto return the southern islands

in exchange for a mulinlhion-dollar mmfusion
Among Russians,
though, there's widespread resisiance to giv-
ing up the islands, and every time the subject
comes up, ultranntionalists protest loudly.
The majority of Kuril Isianders want to
remain Kus=sian citizens but wonder if 1m
proved relations with Japan wouldn't improve
their lves. As Nikolal Pokidin, mayar of the
satithern Kurnls district told me on Kunashar,
“§ve could set up mutual businesses, dofishing

and  inveshmenl

of &l

together, work with no problem of territory

The kurls desperately need money —lor
roads, schools, hospitals, and services—and a
common complaint among islanders iz that
Moscow ignores them. The staple mdustry,
fish processing, is suffering from neglect

i
=1

Salmon may run but
thay can't hide from
turup fishermean,
who unload g weir
E.”'HI'I-E BCIOSsS EI'IE
Reydovayva River. For
all the wealth pro-
duced by tha Kurils—
athird ol Russia’'s
fish catch comoes
tram the greater
island region - littia
returns to upgrade
the area’s primitive
infrastructure;
Women endure
sguialid conditions
ibotiom) at a scallop-
packing plant on
FParamushir. Ona

of the w=iand’s two
newly privatized
plants has baan
moademized.

since the demise of the Soviet Union four fish
cannéries and packing plants have shut down.
Four of the remaining six are state run, yet
Moscow has no money for repairing their ag-
H'II._’_ machinery, |I"'. .-J!-I1TII' |.I'|I.:'-]|'||.’_ Wy 1'l'_EI]|,]'_'I-
ment. " We're God and by
government,” said g worker in the Shikotan
plant, where production has dropped from a
thousand tons a day to a hundred

targotteén by

F KURIL ISLANDERS feel forgotten, they also
feel isolated from onme another, To go to
Paramushir from the southern Kurls, I firs

had to take a bodt to korsakov onthe southern
end of Sakhalin, then dove to the airport at
Yuzhno-sakhalinsk, which is the administra-
tivie headguarters of the kunl Isfands: There
| boarded a plane for Khabarovsk 350 miles
away on the Amur River. Then it was a long
:'."lj_4|!1r i Pt ropaviovsk on hamchatka, where

it Uregular”

| spienl hours I.'n':Li'!irl'..:_' for 1
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helicopter to Paramushir (foul weather delay),
To travel 650 miles in the Kurils, I had had to
make g journey of nearly 2,000 miles via the
mainiand, which took three diuys

| he southern kurils are at least connected
with one another by ferrv: Paramushiic bhas
only the state-owned helicopter service. When
vou land on the island, you find that Severo-
Kurilsk, the main town, has three paved
streets-—the anly ones in the Kurils. It also has
severnl small grocery stores

In the storme run by Olgn Blofinshava 1 saw
another effect of isalation. Prices are high,
lnrgely because it costs so much to bring things
in. 1o make a modest profit on & five-pound
chicken, for example, Olga must charge the
-:r||.||il.=1'.r|'.l afl ten dollars, almost three times
the
more affordable —things ' like freeze-dried,
beef-flavored noodles from Japan or South
Korea. “It's o Russian national dish here,”
laughed Olea

There wasn't a single fresh fish in her store

iice in Moscow. Lightweicht [ods are

Communal toilet
traiming gathers tod-
dlars at a Paramushir
nursary school. Most
of thalr parents wark
on fishing boals o
gt processing plants.
Flowers bloom
from the hands of
students (top) on the
first day of school on
Kunashir After the
1934 sarthguake,
which crumplead fac-
taries and houseas,
many families
removed childran
from the island. Now
anrolimeant s rising
Again

Salmon and other fish are almost all exported,
mostly to South Koren, lapan, and the Rus-
sian mainland, Islanders either catch their
own fish or buy it canned ar smoked. Olea did
have a few bedraggled vegetables for sale —
local onions, potatoes, and cabbages —and the
shelves were well stocked with vodka.

HE STORE wias a good place to meet
people, and soon | wasdeep in conversa
Anatol Blokhin.
who is a fit 69, had come in carrving two milk
[Lvery
morning except Sunday, weather permitting,
Anatoli sells milk to four of the stores in town
this 15 his last stop. Olga paid him 15,000
rubles ($3) for just under a gallon of milk,

KRuril Islanders are emthusiast
visttor, afterall, is a curinsity who offérs a rare
moment of diversion—and Anatoli was no
exception. | must come home with him, he
sald. Anatoli’s place was-a decrepit 1950
apartment building on a hilly (and, ves, mud
dv} back street
wie gol sidetracked at the small barn where the
Blaokhinz keep their twio cows and a calf. Ana-
toll" s wife, Tatvana, was giving the cows their
morming feed of hay

*We don't live—we are just surviving,"
snapped Tatyana, who mourned the passing
of the old davs. The Russian government gives
Lthe Blokhins a monthly pension of 840,000
rubles (3168). Selling the milk helps, but even
with that, Tatvana said, thev barely get by
=he expenses. " One
month of hay for the cows is 180,000 rubles
We need six tons of coal in winter—that's
A0G,000 rnbles a I'atvana
heavenwsaird.

| nsked the Blokhins what life was like
before the reforms=

“"We came o Paramushir in 1959, after
military service,” Anatoli said.
“This was the place for a1 young man then,"”
with little education,
could earn nearly three Umes gs much o the

bioiy wilh Hiokhin

pails, one empty and one hall full

II'I‘:‘-.'.:- — i}

| nievier went inside, bhecause

recifed the litany of

ton,"

FEelred

I finished
A man ke Anatol,
Kurils az on the mainland. This was because
the Soviet governmen! was encouraging pio-
neers to settle the Pacific frontier Lo open up its
vast resources. The government took care of
theze people with penerous subsidies for
schools, health care, and other social services.

*1 worked at evervthing,"” said Anatoli,
who iob-hopped to make more money. 1 was
a ship hand on fishing boats, o day Inborer on

I'||
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onstruction projects, and T was a guard at the
warehouses at the port.” Every year the young
ouple took & month's vacation on the “cont
nent,” as welanders call the mamiland

Tt was s0 easy, s lalvana, with a mix-
fure of anger and clesan! ‘Mow nothing

I.I'li'l'. ||'.:|||||"| I". i b ”

RUSSIA THESE DAYS despondence isn

unigue to the Kunl 1slands, but conditions

there are especially tough — more so for the
elderly — and oppartunities are lhmited. Thi
popuiation shrank by a third lollowing

the devastating earthoguake in 1994, thoug!
some of those who left are now relurning
Diespite all the hardships, these rough volcani
istands exert a powertul hold, 1IU's the same
kind of frontier appeal that makes Alaskan:
siich vehement boosters of thelr sinte

“I wouldn't want to leave,” zaid Ales
Khotvaninov, a 3Z-yvear-old electrician on
K.inashie
noizes and crowds of people. My wife wants ti
eave. We have a shight problem.”

Women who have husbands like this call

them romantics. Mara Shevchenkov, a lor-

“I cannot live in the aty with those

mer Muscovite who works at the tiny museun

o lRunashir. as ond If he can wear hts cam-

ts and walk far from
neople,” she zaid, “he = happy.” When ]
askhed what makes Mana happy, she spo
wistfully of Moscow, I miss it,” she sighed

Peter Zabolotny, 42 and vouthful, is a

ouflase and hikine boo

romantic of sorts. Labolotny i5 the director of
the Sunnse Company on Paramushir, and he's
an his way to becoming one of the most suc-
cessful entreprencurs in the Kurils, Peter wils
Beaming as he showed me around his hrand-
new scallop-packing plant. It was being butlt
by an Australian company and would soon be
finished. New freegers lined one wall of the
bullding, which covers an aren as [arge as two
fonthall Telds, and
installing fluorescent lights

Back in 1991 when Rossia was beginning to
shed state-owned enterprises, Peter, his broth-

er, nnd four other managers in the state-run

workmen were busy

Fc ks ||||:| i hiey Could do A D¢

_ loF 30
“We saw that It was the wrong way, hesaid,
referrng to the mefliciency and low produ
tvity ol the old system. (Peter's comment
brought to mand my eprher visit b the stat;
run cannery on Shikotan, Workers were has

ing to siuff salmon into metal cans by hand

.l'l'-:ll" L Lot g |'|','rr.'_|l:'|'. . I!-nI r|__:I.'I Ir-_..r-.‘.



Dressed for success, frantier style, Alexander Sanin works the phone in his

well-stocked home on Kunashir, Ha prospers as a dealmaker for fisharmen
sgiling their catch 1o the Japanese. Fresh-alr antreprenaur Tatyana Kolesnikova
(oppositel showcases fur hats sha brought in for resale on lurup.

necause the packing machine was broken.)
Zabolotny and partners got a lucky break

1iern fishing fleet,

from the state-owned naort
which had a monopoly on both fishing and
fish processing in the northern Kurils. The
rampany had been ordered to cut costs and
hiecomie self-supporting, so it sold the packing
plunt and restricted itself to fishing, which is
cheaper than running a Tactory, Peter' s group
cecutrecd A losn of S100. 000 frim an Australian
bank, took over the statle (actory, and began
buatlding the new pliant

“Have vou seen the 16th centuryr” Peter
asked in mock horror as we crossed the road
and entered a dank, windy building. Built in
the 19505, the old scallop factory was soviet
classic. It was dimly Iit and had a cracked con-
crete floor thal soaking wet. Women
prouped around a wooden table were deftly

W LS

shelling scallops and pitching them into shal-

low meltal boxes. A convevor bell carrted

the scallops 1o the washing room. 1 hey were
thin packed, by hand, mto wooden Doxes and

Slorm Wateh Chuer ke K uriis

loaded onio pallets in a refrigerated room

The process will be much the same in the
new factory, but working conditions will be
st much better that Peler expects productiaty
to rise. "“"We'll need more workers, ™ he

<l
“Thot means the quality of lite here will pick
up Loo.”

| asked one woman atl the shellng table

how she liked working for Sunrize. “1I'm mak-

INE more money, she said, without missing
a scallop

In 1995 Sunrise packed a ton or more of scal-
lops on good davs, almast all of which went to
seattle. Peter wouldn't reveal the company’s
earnings, or his own salary, but he was proud
of the fact that the 137 emplovees take home an
averdge of $5300 a2 month —almost five times
the wages of their counterparts in state-owned
;-|.|nl'- il

workers often put in overtime, even doubl

Hav 15 based] on :r-r||.1|||'r_i't':|'_ﬁ.

time. “Incentive.” PetleEr said. "We're trvine
i Chanege 'ram old processes Lo new .

L |'.-.I'IiE'.I|_f_’_ oll PrOCEsSSEs Was Boris Yeltsin's






summer fishing season. Little exisis to distract them, except parhaps to hike



aim in December 1992, when he issued an
order o create a Kuril Izlands fres economi
zone. The idea was to liberate the islands from
the heavy hand of Moscow by giving them
controd over exports, the right to keep foreign
currency earned through trade, and the power
Lo impose quotis on foreign viessels Ashing mn
Kuri

EArNIngs, now ghout 80 percent, would b

waters., Also, the ax on a company’s

drastically cut to give entréepreneurs like Peter
Zabolotny moentive to start new busingsses
But Yeltsin can't authonze the plan. Under
the Russian constitution only the Duma, the
lower house of the Federal Assembly, can do
that, and 5o far the Duma has balked
“About 20 laws will have to be changed or
enacted if the zone 15 to be implemented, " said
i head of a povernmeant
office on Sakhalin whose purpose is to spur the

“Therei1s progress, " he said,

Evigeniy Rybakov,

Lhuma to action

holding out a thick sheaf of papers. “This is

|:II.

development for every inch of these islands. |
invite you to visit in the 21st century. I will

even pay all expenses "

NE REASON why nothing has been done
shrink the profits of controlling inter-
estsoutside the islands. Kuril Islanders may be
the kith and kin of mainland Russians, bound
bv blood &nd lnnguage, but in a sense they are
ilso Lthe citizens of a client stote, whose wealth
15 extracted and sent abroad.
Roughly a third of Russia's fishing catch
comes from the greater waters around the
kuril Islands. But nearly all the Russian and

15 that the proposed changes would

foreign trawlers that fish those waters are from
Sakhalin and other ports outside the Kurils
Mast of the 2
In goes directly to Moscow as taxes,

and other fe

200 million dollars they bring
dutiies

5. In 1994 the Hussian govern-
ment egrmarked only 25 million dollars for

Natronad eopraphic, October ] 008




Above palities {and
pelow the photogra
pher s hellcopter)
Kudryavyy volcano
sends out signals
proclaiming trua wil-
dernass 3,235 feat
nigh on lurup, Somse
35 voltanoas smiol-
dar on the archipel-
ago the Hussians call
Kurilskil, probably
tram kurt to sTmoke
he siands form part
of the Ring of Fire,
where oceanic plates
glide under continan-
tal plates. The volatil-
iy of nature —and of
politics —conspiras
ta drive paople off
the Kurils, 8 home
bast suitad to tha
stronganda the stoic

mvestment 1n the Korils. Yet somehow even
that small sum has been spent elsewhere,
s Viadimir Korelski, chairman of Ruscin's
Fishing Committee, reluctantly ndmitted. In
cash-strapped Russia the Rurnl Islands just
don 't have much pull

“Tt's like they don't even realize there are
peaple living here,” a fisherman on Shikotan
told me.
that where the voli

FEvgeniy Rybakow s
rone 15 put in place, trade with Japan will
increase, and the Kurils will attract new fac-
taries, fdshing fleets, homes
For the moment, though, any hopes for a bet-
ter fulure are clouded by the political dispute
over the 1slands, which could keep them from
toking partin the anticipated boom in Russin’s

Ihev say, *Oh. Kuril Islands, isn't

L3 s ey
el LSS ERT A

s that if the economi

and prosperity

resource-rich Far Past
Alexander Sanin 12 one Kuril Islander who
has made a business out of this political

."-'u.'-'.'-'.".' |-EI.|'I'| it Oy |'-'II‘ |-'|'|.::|-"|'||'-

uncertainty. Once & week Sanin leaves his
home on Kunashir for several ciyvs and travels
to Japan with Russian trawlers that have been
fishing in the region and are going to Hokkaido
to sell their catch. Sanin is crucial to the trans-
actions; A billmgoal broker, he handles the
negotintions and translates bills of sales and
other official paperwork from Russian into
Japanese and vice versa

i, whois 34, grew up in Crnimea before
moving to the hurils in 1984, Ten vears ago he
Degan learning lapanese (rom language books
tuning his TV o Japanese shows
cast from Hokkaido, “1 could see the

and by
broadi
possihilities, " he said simply

The possibilities are now crenture comfiorts
g Missan four-wheel drive
and a stereo system. He's proud of what he's

Lhis L i LI =3 o 3. bos
gehieved for his wife, Svetlana, and daughter,

two ielevisions

Yana, who's now two. She'll soon be going to
school, which has Sanin worrving about wha
Bounashir has o offer. Hesaid thevy may leave
“1'H probably go to Japan and teach Kussian
to the Ja

LIOSEr Lies

2T et

between the Bourls and Japan
seem inevitable as trade
cations
glready happening. Several times a vear Kuril
Islanders visit the Japanese port of Nemuro on
the eastern side of Hokkado.

Uinone suchexchange o Russian ship, Mar
anag Cyeetaeva, leaves its passengers on Japa-
nese sofl, he Russian guests are shepherded

onlo spotless buses by white-gloved hostesses

1ndl mass COTTETIVLETE -

hreak down cultural barriers. Jt's

They're whisked off for three days of educa
tion and shopping. The first stop is the nature
center north of town, where there's a brief lec
ture on why the southern islands= belong to
Japan. signs in Russian read, *Return the
worthern Territories™ and "' Give Us Back th
Uccupied Lands.” The dark shape of Kuna-
shir 15 visible in the distance

I'hen the Russians hit the shops in Nemuro
to spend any money they' ve managed Lo save
in one store there' s a sign in Kussian over the
Kussian spoken
The owner apologizes to me for hes

doar saving, ' Rlectronics
here.'
rusty English
Japanese now,"

[t made me think that if
tions mside the portals of Tokyo and Maoscow
daon't settle the long dispute over the Kurils,
the solution may mstead grow out of day-1o-
day deshings between the 1slanders and thed

lapanese neighbors N

“T'm using onlv Russian and

1
LI SaVE

iirhi-level negotia-






VVarriors
Rise From the Earth

After 2,200 years an armored archer still scans the horizon for enemies
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of Qin Shi Huang, China's first emperor. The life-size statue belongs
to & garrison of some 1,400 pieces: archers, cavalry troops, charioteers,
infantrymen, and horses. They are part of a great terra-cotta army slowly

being unearthed near the emperor's tomb outside the city of Xian.

Article and Photographs by
O. LOUIS MAZZATENTA



chief Lhu

=ihont konows

XCaVAation

his soldiers well

“Kneel beside that
archer,” he says,
*and imitate his
You will teel as 1

Yol are ready to fight.” |

eXpraessian
Sigely
L the archer's posttion and am
energized to enter the battle—
any battle

surrocunded by a collapsed
roof of ancient timbers protected
by & new --1"'|i|-'.r hall (above
Zhuand 1 stand in a3

recenlly excavaled De

L LATE

v Lhe
roof 1n Pt f three pits
in Oin Shi Huang's Museum
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Nearby, an eroded
d50-foot-high earthen mound
rises over the emperor s tomb
Remainsq

if a palace and second
contamning bronze chari

ots and the skelelons of horses

ary pits
and rare gnimals have heen dais-
covered as well
AL of this,”
L3 Yu-ning of St John's Univer
ity in Jamaica, New York,
"WAS & mAantiestation of the T1rst
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Ve Nistorian

National Geo

ind eternal glory and power.”

Uhin shi Huang declared him-
--'II'--rw'-l-r-'-r'r 221 R.C., after
feating six WarTin g siafes and
unifving China  He quashed the
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Filteen sections were opened
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Hon of Fit 2, then refilled until
the gificial excavation
in March 1994, T'he

proceeding m phases
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a chore nearly completed

suthorities will decide on a
sequence for unearthing Lhe
sildiers and horses still
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As if waiting to arise to a new dawn, an archer liesina

partly excavated section of P'it 2. These archers fared
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better than standing soldiers because their kneeling

position buffered them from the roofl's {uﬂ.'.lpﬁc.




Chariateerns
and infantry

AT 2

tineyiayatee & enE aiv
thawn whity

The emperor’s
army emerges
force line Pit 2. Kneel-

KE
ing archers (blue) and

standing archers (vellow) rained
arrows on the foe. Cavalry

with saddled horses (pink) and
charioteers with infantry (green)
could slash at the enemyv '3

y units of a disciplined

Rairforced dirt wall

weakest point. A reserve force 5 3 \\ - I;;[:
of chariots (orange) 1s poised T q— 0 rfixar figures
for action. Palace iy
In Pit 1 thousands of infan- e = ' -____,_.--Hnm
. skaletone
irymen are assembled in ranks, A — |
g IE)

Pit 3 holds 68 soldiers, perhaps
in a command post; a fourth pit
is empty, its completion perhaps
thwarted by a rebel uprising.

ANT BY DlUs STINN

thaletons



buildings may  after his death), a cemitery of
v il the
Lo investiale arts et grounds. Some archie- mausolédm, and more.

bt Yuan Ahongy vears. Additiona
frst arrived tn 1974 howse obler <ited dn |

e IMaALEO ,'-n'i.::"""IL'l ||la'.'|-'J EIS W

incts lowna ||_'. LR Iers Ijlj-E.EI:IE 1 OEEts envision En extensvi ILis & prrospect Lhial would
well, he thought his work would  complex with structures over have seemed unthinkahle to

take a week or so pits contamimg the horse stables, Yuan Zhongyl when he frst sef

“A prandmother had placed seven human skeletons (possibly up his tent and collapeible bed
lerra-tolts heads on heér mantel Qin Shi Huang's children, in the maddle of an open field
to weorship ns gods, ™ be recalls murdered in a palnce intrigse two decndes ago
"[ |'|l|!r'|".r"|1 all the PIECES, anid
then we began to dig. 'We could
not believe what we found
Mow director of the letra-colts
army museum, Yuan (right) still
en jovs examining chariot horses
corming Lo heht in Pt 2

The new exhibiat hall (above),
made of four different colors of
marble from Fujian Province,
gpened in October 1994, Cover
ing Pt 2. the huillding allows
VISILOrs to ODSErve an mmense
excavation i progress, At the
same time, it protects the ate
from the elements and air pollu-
Lo, Iwo million visitors view
the terra-cotla army yenrly

Excavation of Pit 2 15 expaect-

ed Loy last seven ar elgkht more

China's Warriors Rive From the FEarth i



Restoration
by hand and
computer

technician injects glue

A made of shark’s lung

under paint detach-
ing from a face (top), one
of only a few still showing
original pigment

An archer reveals details

of hair (above) and hemp
soles (below), but the figure
lacks color until artist Doug
Siern paints an image (left)
with & computer.




avages of floods, fire,

and time have erased

original paint from
statues such as this one of a
high-ranking officer, possibly
a general (below), discovered
in Pit 1. Two similar “gener-
als” have been found in Pit 2.
Ancient pigments made
from minerals were mixed
with a binder such as animal
blood or egg white to colar

the statues. Charcoal may

have once tinted the hair.
Guided by flakes of paint
and historical sources, Stern
used a computer with an
electronic pen and tablet to
hang colors on photographs
of the archer and the general
(left) from Pit 1. Without
actually tinting the original
statues, an approxXimation
of the figures’ original
appearance is achieved and
can easily be modified to
reflect future research,




Readvy apain to march into battle, 38 columns of soldlers

n Mt 1 face east o counter enemy attacks. One thousand




in Pt 1 have

spldiers and horses

than 6,000
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Firing up
an army of
clones

o gain insight into

ancient technigques —

and to produce statues
for sale —the museum has

installed a workshop to
re-Credle térre-coltia troops.
A worker loops coils of wet
clay to form the body and
arms of a reproduction
(right). Placing a hand inside
the body for support, he
heats the coils together with
a paddle. Fingerprints and
paddle marks found in bro-
ken ancient statues confirm
the technique’s authenticity.
Freshly molded hands
(below) await attachment.
Ancient craftsmen also used
maolds to mass-produce heads
and ears. Armor delails were
sculpted manually (right).
A half inch of fine clay was
laid over each molded head
and hand-worked to give
each its own character.
Heads were fired separately
(bottom right) and Iater
attached to bodies.




5till moist from creation,
soldiers stand at the ready
in & museum factory kiln

(above). First a low fire 15 set
to dry the statues. Then coal

is edded to raise the tempera-
ture to the 1000°C (1800°F)
reguired for successful firing.

Temperature control is diffi-
cult, and about 10 percent
of the firings {ail. *'We can-
not always put theory into

practice,” says factorvy man-
ager Li Jianxiang. “'We must
rely on experience.”

Statues are baked for sev-
ernl days until they glow red.
When they are done, workers
remove the hot terra-cotta
from the oven (right). They
rap knuckles against the stat-
ues: A hollow thud indicates

a defective product, a metal-
lic clink a successful one.




& W §we find one piece that Fts
in o day —that'< o lucky
dny, " savs Song Yun

ahove, mt lefl), who has workerd
for 1% vears mending broken
oleliers

A company of partly assem-
bled statues stands behind him
as he tests @ missing PETs with
co-warkers in Pit 1. If a perfect
fit cannol be achieved, the piece
goes back mto mventory. Eight
skilled workers toil daily trying
tn make the right connections.

A sildier’s face
gnzes whstiully k- &

ward in a heap of

[l fli  Wicw [ipestesm  fyneess i
Seletrrandi iy T el EYIRELS

Lhe western end of the pit. Bur-
ied beneath them, more statues
AWAL resurrection.

Each soldier's (nce is distine
v, and some experts think
thiat real soldiers served as
models. “ Because tach statue
has its own personality,” says
i archueologist, ™ we have spe-
feelings for all of them
In the museum's

C1E
computer
center o monitor displonvs a pho-

tograph and detatled sketch of
the back and side of an armorerd

erumpied comrades
(opposite), To akl
nssembly, pleces &n
coded. Marks indi
cate where the 1llem
wiis found and o
which statue it
"

sands of fragmenls

might bGelong

pwalting connective
surgery have lain for
vears in long pues il

eplcier (boltom), An exhaustive
dantnbase is being compiled on
all stafoes, bronzes, and other
artifacts found in the pits, Their
images, descriptions, and con-
servabion history will be stored
for futore reference

The computer cenler s also
working toward production of
g U-ROM for tourists and
another for scholars. Inspired
v the film Jurassic Park, one

engineer would like to develop
a program that would manage
priidfacts, bulldings
and grounds, The
system woltld be

x

particularly impor
Lant in any future
excavation of
(Jin Shi Hunng's
tomb

“Instead of keep
ing track ol dino-
sanrs, savs He
Fan, a technician at
the compuler center,
"we will keep track
of our warriors.”







£€ A creation of awesome
Emblems e
. - pﬂﬁhmtﬂl—ﬂrl
of IH‘IPEHEI unforgettable symbeol of the
o power of China's first emper-
mlght = e or,” savs Jeffrey Riegel of
E Ve 5§ the University of Cali-
e ot fornia at Berkeley. A
%= o« strong morning sun

spotlights the gran-
deur of armored

chariot past the serrated
roofline in Fit 1.

Intent on unifying his
conquests, Qin Shi Huang
standardized weights and
messures, written language,
and currency—including the
bronze ban liang coin (left).
His massive public works
projects—among them the
Great Wall — demanded hun-
dreds of thousands of forced
laborers and huge tax levies.



A split bronze tiger (below)
testifying to the authonity

of the bearer would prevent
possible mutiny: Only a
general with the emperor's
matching half could procure

troops from a pro-

vincial prefect.
“(Hn Shi

Huang wanted

an army with him

after he died,” says

museum director

-
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Yuan, “His underground emperor, (Qin Shi Huang died
empire was a miniature of his while on a journey in search
real one." More than 700,000 of the elixir of life. Four years
laborers tolled 36 vears build- later a rebel army set the
ing his monument. At the age mausoleum ablaze,
of 49, after an 11-vear reign as “Qin Shi Huang
i, gave impeius to all of
Chinese history,"
savs yuan. “He
did some bad
things, ves; but
he did more
good than bad.” |:|




Like & spaceship on a-ltrunna .- 2
planet, the Johnson-Sea-Link . =~ , =

submersible reachgs fora ____ ¥ " L,
sample of the mussals ringing

a pool of brine on the sea- F 3
floor. The profusion of life J
et below the sea . 8%

astonished scientists who ¢ .
discovered this inhospitable jf' o
world in 1984, Research has :
since revealed that these <

mussels and ot imals™ & ’
survive on bact that con- .
sume naturally seeping gases.
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By lan R. MacDonald and Charles Fisher
Photographs by Jonathan Blair

Y 0 MATTER HOW many dives we make,
the transition from the surface to the
depthsis always intense. The sky disap-
| pearsina rush of foam around the clear
abservation sphere of our submersible.
The light softens; then fades slowly.
A Bioluminescent organisms soon glow
like sparks rising from a campfire. T'wo thou-
sand [eet down we land on an underwater lake
of brine sodense thatit remainsin a depression
an the seafloor beneath the Gulf of Mexido.
Ripples spread to the lake's shore, cold and
dark but far from barren. A
colomy of mussels surrcunds
us. Amaringly, they are liv-
ing off naturally seeping gas-
¢s, without the benefit of
light-driven photosynthesis.

The lake lies about 80
miles off Loulsiana, where
the continental slope starts
its descent to the Gulf’s ba-
sin, some 12,000 feet deep.
Across most of its northern
ecge the slope buckles into
mounds, ndges, and valleys.
These formed dunng the
upheavals of a wvast salt
deposit lnid down maore than
|50 million vears ago

Rizsing relentlessly, the
buovant salt cracked the
increasingly dense layers of
sediment that had settled on
it through the ages. Fissures reached the sea-
floor, allowing oil, natural gas, and related
substances toseepinto the Gulf, This chemical
enrichment has fueled the development of lux-
urant communities af animals such as clams,
mussels, and tube worms.

Scientists have long known of similar clus-
ters at hydrothermal vents, yet until a dozen
vears azo no one imagined that the sealloor
here could support such abundant life, and no
ane had reason to loak,

In the 19404 the first offshaore oil wells in the
Gulf began to open some of the world's richest
fields; but technology limited production to
depths of only a few hundred feet. Not until
the late 1970s did new engZineering technigues

88

Aniridescent sheen the sizeof a
dinner plate spreads from a drop
of crude oll atop tha Gulf. Escaping
through fissures in the sarth, such
drops indicate that oil and natural
gas deposits lie below. As technol
ogy has impioved, prospectors
have moved o seops in desper
watar, leading sciantists 1o the
arimals thal congragala there.

allow drilling platforms to take exploration
into the decper waters where seepis appear.

(lil companies have a tremendous economic
interest in discovering seeps— proaf that pay
dirt lies below — and employ an array of scien-
tists in the guest. In 1984 researchers from
Texas A&M University made a surprising dis-
covery. Hoping to study how chronic exposure
to ol affects marnne life—important informa-
tion for assessing accidental spills —they
trawled above seeps, expecting 1o find a few
sick fish and crabs. Since no sun reaches the
deep sea, there are no plants
to eat, and the sparse mate-
rial drifting down from sur-
face waters cannol feed
many animals,

Instead their nets came up
0 full of mollusks and tube
worms that they could hard-
Iy hoist them onto the ship
Azsuming the leathery tube
worms had washed down
from coastal waters, the
researchers almost pitched
them overboard.

We now know that meth-
ane and hydrogen sulfide
feed bacterin that support
the tube worms and mussels,
They have likely established
their long-tived colonies over
hundreds of square miles;
at depths below 1,200 feet.
Though the two creatures tend to congregate
around different geologic features, both rely
on a symblotic relationship with bacteria

These animals may contribute 1o the health
of the planet. The mussels, for insiance,
help réemove methane—a gas thought to be
involved in global warming--from the Gulf.
How much gas their communities consume
15 one of the many mysteries that remain
about the creatures that inhabit this realm of
perpetoal darkness

Iay B MaclloNALD i5 an oceanographer at Texas
AEM University, CHARLES FISHER i= & marine
biologist at Pennsylvanin State University, JONA-
THAN Brair last photographed the Silver Bank for
the July 1996 GEOGRAFHIC.

National Geopraphic, October 1906
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Gaalogic forces have haaved
arid cracked the Gulf's
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Getting Down
to Business

Reeled onto the mothership at
day’'s end, a submersible holds
the catch in s callection box,
loreground, Spientists walling
on deck will rush specimens in
buckels af cold water {o the
ship's lab. Their exparimeants
depend on two dives a day
during a yearly cruise of just a
Tew WeEeKs
guestions real efficiemtly,”
nates author Chuck Fisher,

“You learn 10 ask

When researchers first
trawlad this area a doren years
ago, they axpacted a small
haul of sea life sickapnad by ol
Thay got just the opposite,
“Waots ware s0 full of shealls and
tube Worms ingy Wwarse threa
ening to rp, " says Fisnar

Kin to the short-lived colo
nies at vaiatile hydrotharmal
vants (GECGRAPHIC, November
19941, mussal and tube worm
communities hera thrive for
centuriaes, supported by the
steady seep of gases

1E HIOEN



TIGHT APPROACH
Good driving makes or breaks close-
ups (right): To focus and frame & photo-

The Long View

Salt deposits from the days of
the dinosaurs gave risa to the
contorted geology that allows
colonies of seep mussels to
thrive, During the Jurassic
period the precursor of the
present-day Gulf of Mexico dried
up, laying down a massive salt
bed. Once waters returned, sedi-
ments accumulated and were
compressed as overlying lay-
ars — and weight — grew through
the millannia. Increasingly com-
pacted, they turned to rock.

Salt, however, cannot easily
be compressad. Eventually, sev-
eral million years ago, the rock
became denser than the salt
below it. The salt then began to
risa to the surface, propelled by
the same principle of buoyancy
that makes oil seeping from the
saafloor float to the top of the
danser seawater,

Forced upward, huge pillars
of salt (7) crack the rock. Whan

one of these pillars, called dia-

pirs, pushes into a pocket of nat-
ural gas trapped between layers
of rock, the methane-rich gas
rushes through the cracks to
escapa, the authors belisve, "It
releases tremendous amounts
of energy.” explains lan Mac-
Donald. "imagine an aquarium
full of mud and a high-pressure
hose underneath.” The result:

a seafloor crater (2).

After the initial blowout, salt
from the diapir continues to mix
with water trapped in the rock
and forms brine. Much densar
than seawater, tha brine settles
in tha crater to form a lake (3.

In time the crater walls collapsa,
creating a broad beach that the
mussels can colonize. Methane,
now bubbling up gently in the
brine, provides nutrients. The
mussel community on the beach
mapped at right has likely flour-
ished thera for centuries.

graph, the pilot must maneuver the

submersible —and the cemers fixed to
_it—over subjects such as a scavenging
pider crab and a hake.’
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A NEW ANGLE
~ Thelatestinu
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AN WACOORALG LABRDVE AMD BELDIW)

shows the halo
sands of mussels hava form
a brine pool some B0 feet lang

feat wide. Attachad to NR-1, the LS.
Navy's smallest nuclear submarine,
nmllmm-rmumﬂmml ".--
saction by section. Assembled, the
sections yield a picture unaffected
raflactions from floating particles
tend to distort conventional under-
water photographs, -



Living on the Edge
Location is everything, aven
when a home 1s underwater
Mussels (abova) that fall intc

the brine lake ar ot flooded

die guickly. Almost four limes

g5 salty as saawater and con-

[aINing no oxXygan, 1ha brineg 1s

lethal to most animais

Jn the other hand. mussals
cliose to the lake henafit Trom
|IZ-E-'I-E.' ear the gource ot "'r';rh
aArE, ' WhHhiCth suypersglturates ”'Il_".
brin
prassure, Young musseis
crowd thea rict

et i

inner adge of

1.‘1.!'- .:;l'_-_ll:-_lllll:.'ll I‘.E".-i||'r' I'Illl“lll'l Ilr.Hr

the outer fringes.
n the lab yvou can take this
mussel, give it methane, and

walch the shell grow,” says

gimpole cavse and efect actu
ally invalves a unigque sym-

bigsig. Tha mussel doasn't

mainline the methane: bactaria

in it=s gills fead on the gas, and

the mussal consumes tha bhac-

taria, the bulk of its diet. With a

mouth and gut, 8 sesp mussal

can giso feed like its relatives

that liva in shallow watar—fil-
tering particles o
the watar
vital supplaments that way

rFLAF = ¥ ¥
VW hen vou re liv

T food from

gnd may take in

ng off one
syrmblont, vou're
g junk-food diet,” savs Fls
The community Is a smor-
gasbord in the desart of the
deep. squat lobstars nip al
Ussals, snails eat bactaria
from shells, and eels feed on
whatever they can [above
right). & lone fish waits for a

meaal o swim past (top right)




Hactarin

THE BACTERIA RANCH
Coceed opan, a8 seep mussal drows watar

in and pushes it out (1), Inslde the sheils—

about five inches long when fully grown —wates
washes over hundrads of gill filaments (2], Bacteria
that pack Niameant cells {3/ feed off the meathona
carried in the constant flow of water. “Just like & plant
turning sunlight and carban dioxide into food we can aat,
tnesa bacteria turn methane into nuirienis that the

mussels can |lve off of,”” says Fisher 14 Byssal thraads

anchar
tha mussal



Geology Baits the Hook

Sometimes miles long, cracks in
rocks under the Gulf can let oil and
associated gases escape from the
same kind of reservoirs that an off-
shore rig taps (7). Bacteria collect
there to feed on the chemical feast.
some create a mat on the seafloor
that traps the oil and gas (2). These
bacteria give off high concentra-
tions of carbon dioxide, which
eventually forms carbonate rock
such as limestone, offering & firm
base for tube worms to colonize
(3). Cold combined with pressure
creates & gas hydrate —gas held in
a lattice of water crystals loppo-
site, bottom) —which further traps
the oil and gas below. In the sedi-
ment other bacteria transform
hydrocarbons and sulfata into
hydrogen sulfide.

Gas-laden water percolates into
a young colony. There a worm's
gill-like plumes extract hydrogen
sulfide and oxygen (4). Both pass
into a central sac to feed bacteria
there, which the worm “milks" for
food. As the colony ages, its foun-
dation solidifies and slowly blocks

must seek nutﬂm hfdfﬂ-gﬂrl: sul-
fide with its rootlike end (6).
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An Oasis of Worms

As thick as shrubbery, a
tube worm colony 15 miles
from the brine pool lives up
to I8 nickname, Bush Hill
Viiorms stained blue a year
ago show less than an inch
of naw, white growth. The
longest, at sight fest, ara
more than a cantury old
Such communities dot the

Life Withoul Ligh!

LRI S0

coritinental slope whearever
frea-floating larvae sattled

gt @ saap. The biggast may
contain tens of milllons of

resigents.

“They'ra really lovely,”
says MacDonald. “Theay
look like toplaries,”

Fiushed with blood,
plumes blossom from the

top of each warm. Blood
algo colors the thin walls of
the buried trunks, Hydrogen
sulfidea, lathal 1o most area-
tures, can enlar gither
biood-enriched and. Theare
the gas binds with a spe-
cially adapted hamoglohbin,
which carries it to symbiotic
bacteria. As the base rock
becomes impenatrable in
vary old communities, the
worms in the center likaly
dig whan thair access to hy-
drogen sulfide is cut off.

Like seap mussels, tube
Warms stiract visitors
squat lobsters, such as tha
o grazing abova, nibbie
bits fram the plumes and
leavea them ragged.



Fishing for Results A six-foat dogfish prowls near

gearch marker on Bush Hill,
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North Africa’s Timeless Mosaic

By ERLA AWINGLE
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Likea tile to be placed
in the desigun, a pil-

- grim moves through

~ the skrine of Moulay

Msmail — the suitan who

- united Moroeco in the

- 17th century and exrned

 the country interna-

tional restown. He also

tortured bis slaves and

pampered bis camels.

Such incongruities are

tpical of Moroceo, a

land where beauty

and adversity walk

side by side.
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tified in the 17605 by a

French architect beld

captive by the swltan. F e -
Today it thrives on fish- Jﬁw
iﬂg—mafﬁlm-mu

growth industries—

which accounts for 15
percent of all exports,
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HAT SPRING AFTERNOON In the heart of Marrakech was
uncommonly hol and dusty. Through the window of the house
where we sat came the usual Moroccan cacophony of traffic —
the drill-like whine of motorbikes, the roar of countless
unmufflered cars and buses and taxis. But then we heard
something else! drums, reedy pipes, men singing.

A wedding procession was moving down the street toward a house where the
bride was wailing. Buses and taxis slowed to pass the seven small wooden
carts, each drawn by a dusty donkey. The carts were lnden with elaborately
wrapped wedding presents. Two bands of hired musicians, one at the front and
one at the end, took turns extolling the bride and the bliss that awaited the cou-
ple. From time to time the procession paused, and passersby would stuff mon-
ey into the musicians' pockets, sleeves, even under their caps, where the cash
formed a fluttering fringe.

As the spirit moved them, the bride's attendants, each wearing a vivid satin
dress, would begin to dance sinuously to the urgent, complicated handclaps of
the musicians. With each stop the dancing and singing became more fervent.
Atop the last cart was a tremendous ram; he lay on his side, firmly lashed, pant-
ing rapidly, his eyes closed. | had the feeling he knew the day was not going to
end well for him.

There was something powerful, even biblical, about the scene, made strang-
er by the diesel exhaust surrounding it. But a month in this country made it
clear to me that the scene was also powerfully Moroccan, a vital mixture of
ancient customs &Bnd modern ideas, of sudden beauty and persistent poverty, of
tenacious past and imperfect present, The new urgency in Morocco is how 1o
prepare to meet the future.

Morocco is a nation of nearly 28 million poised on the northwestern cusp of
Africa, a mere ecight miles from Europe. This geographic circumstance has,
over the past 3,000 years, given Morocco an importance far beyend its small
size. It hastaken the best from Phoenicians and Romans, Arabs and black Afri-
cans, Muslims and Jews, indigenous Berbers and periodic European coloniz-
ers: Portuguese, Spanish, and finally the French.

Moroccansare justly proud of thetr past brilliance; of their medieval empire,
which stretched from Spain to Libya; of the refuge they provided (o thousands
of Jews expelled from Spain in the 1490s; of their kings, such as Juba 11, who
married the daughter of Marc Antony and Cleopatra and wrote learned trea-
tises in Greek on philosophy and botany; of the fnct that Morocco was among
the first nations formally to recognize the fledgling United States.

Today, 40 vears after gaining their independence from France, Moroccans
are Tacing an array of challenges perhaps greater than all that have come
before. A high birthrate means that half the population is under 20 yvears of nge.
That overwhelming reality already exeris pressure on virtually every aspect of
society, especially on education (too many students, not enough schools) and on
the economy (190,000 voung people a2 vear enter a job market that can handle
only aboot 130,000). S50 many Moroceans emigrate to find work that the money
they send home is one of the nation’s main sources of hard currency, More and
maore people abandon the countryside to try their luck in the cities; 30,000
arrive in Casablanca every year. And there remain deep rifts between rich and
poor, city and countryside. Even within families there are often sharp differ-
encesof opinion between generations, Sensing the potential instability beneath
all this, Moroccans cast an uneasy eve on the violent Islamic fundamentalism
in neighboring Algeria.

Former assistant editor Exra ZwimnGLE last wrote for Narional GEOGRAPHIC on
Venice, Italy, where she now resides as s freclance writer, BRUNO BARBEY lives in Faris
bt spends much of his time photographmg North Africa and Asia.

National Geographkic, October 1905
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Just eight miles from

Spain, Moroceo
might bave lost its
soul to Envopre — bt
refused. Though
conguered by Rome
— and colonized by
méq'mum B b Spain and France,
[~ HiMorocco) - Moroecans beld fast
W}Mﬂur usﬂmumu to t.'.nm:l Berber cul-
dour ., ,“Fﬁm"' gﬂ”u,“m i gy ture, while adopting
;i;d o h.niﬂ rebels !'Igl:l;ing for the Islam browght by
i"’d"F"'“d""“ Arabs from the east,

The political structure to address these problems presents difficulties. There
15 a constitution and a parliament, but 4 multiplicity of parties in the gripof a
crepuscular old suard jockey for position under the stern control of an absolute
monarch, hing Hassan I1,

Then there are the Barbers, descendants of an ancient race that has inhabit-
ed Morocco and much of North Africa since Neolithic times. Outside the cities
Berbers are often easy to distinguish from other Moroceans by their dress. In
the deep south, toward the Sahara, women in black glittering with
seqquins saunter along the road. In the west they are swathed in white. Some
Berbers of part Caucasian ancestry have fair compiexions and hlue eyes

Inasmuch as an Arab ruling class has dominnted Moroccan political life for
many vears, it's tempting to think of Berbers ns exotic cutsiders, but in fact
they preceded the Arahs in this stony land and are still the countryv's bedrock.
More than a third of the Moroccan population speaks at least one of the three
Berber languages (and some still speak only Berber), “Morocco 15 Berber, ™
says Mahjoubi Aherdan, longtime leader of the Berber party, “the roots and
the leaves."”

Morocco: Novth Africa’s Timeless Masaic 103
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Morocco's greatest glory as an empire —the mid-11th to the
mid-14th centuries—came under a succession of Berber
dynasties. The Berbers have alwavs heen famous as wirriors,
vel despite their numbers, for generations they lived apart, a
visible but mostly silent presence, notoricusly resistant to
being controlled by any system bevond the tribe. But today
Berbers are part of mainstream society, and Morocco is newly
inclined to acknowledge its Berber heritage.

Finally, there remains a problem even more basic than all
the others: the Moroccan approach to problem-solving itself, a
languid version of fatalism that can be charming if vou're not
trving to accomplish something.

“Here time isn't money vet,"” said Hakim Benjelloun, a
Casablanca architect trained at the University of California,
Berkeley, "1f a project is a month late, that's fantastic. Here's
the definition of Moroccan time: If vou have an appointment at
| p.my,, youarrive at 2 and wait until 3, If he's not there by 4,
vou wait until 5; then vou leave."

For many Westerners, this attitude has long been part of
Morocco's appeal. For at least a century, artists and writers
reveled in what they felt was a new kind of freedom. For hip-
pies in the 1900s, Morocco was one of the great places to go;
American rock star Jimi Hendrix, for one, spent five years in
Diabat, a village near the Atlantic coast whose ruined palace
inspired his song “Castles in the Sand.™ French artist Henri
Matisse said that his time in Morocco marked a turning point
in his career; some say it gave his work a new spirituality,
Scores of writers have tried to capture the essence of Moroteo
Describing the Tangier market, Mark Twain wrote, “The
scene 15 lively, 15 picturesque, and smells like a police court.”

Cn the whole the fabled romance of Morocen eluded me
Though pleazant, the prospect of lounging in a shadowy café
sipping vel anothersmall glass of mint tea satmrated with sugar
never struck me as a newer, deeper level of spirituality, and
endless hoursdriving my battered rental car on twisting roads,
lacing headlong Moroccan drivers who had clearly made thear
peace with God, produced a sickening mixture of fatigue and fear. The real
Morocco, I was to find, 18 less about romance and more, much more, about
adversity, struggle, and hope

DUTHEAST FROM MARRAKECH, toward Ouarzazate and Zagora, the

Sahara begins to swiep silently across the horizon. Instead of dunes

there is a Hat, stony plain, broken by reddish sand buttes and strips

of green date palms bordering thin rivers. Monotonous little red-

brown villages literally bulit from the earth are strung along the highway:

mosque, calé, gas station, and arcaded shops, including at least one butcher

with miscellaneous chunks of meat hanging out in the open air. Small groups of

men, most of whom are wearing the traditional djellgba, orloose cotton cafian,
sip mint tea and watch the road.

The paved road ends at Zagora. It has a bustlmg, frontier atmosphere chesr-
fully geared toward tourism, primarily camel treks. Abderrazzak Mejda, my
interpreter, and I had called shead to reserve two days; three camels, one
wrangler, and a cook. | was hoping that the desert would reveal something of
the real Morocco

No need to dwell on the camels; they made the usual alarming noises but

National !_'}':'.'_I_Lfr.uit'}u'u:. Cctnbier 10UA



Desert way statvon, Marrakech prospered from the gold, 1vory, and other exotica that
passed through on camel caravans bound for Timbuktu or the Barbary Coast. Winston
Churchill, who took painting holidays bere, called Marrakech the *Pariz of the Sabara.”
Foday this city of 600,000 is Morocco's third lareest.

were tranguil enough. More interesting was Lthe young man who tended them:
his name was Brahim, and he had been born in the desert, He was friendly but
reserved; e wore a djel
ban, and rubber flip-flops. All be carned was a small stick, but the camels
him. Whenever we stopped to rest, he would light & Marlborn b
wolldn't thke a drink of water. For me, the desert air was parching

We strodeslowly across the hard, pebbly ground, past small ¢
wildflowers. After four hours a few genuine dunes began tentativelvto appear,
and among them was a collection of tents

Our tent was a ciassic three-walled structure made of hesvy wool blankets
slung on poles. The cook, another voung man, had already prepared tea and
tarime, the traditional meat and vegetables slowly cooked in a covered clay pot

aba over blue jeans, the customary collon-gatize tur

|I|'||':. el

umps of hards

Hrahim made the bread

A last dehicale pink cloud drifted away as the light faded and stars gathered
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Working to the music of bammer on silver, sons polish their father’s banditeork in Place
Seffarine— the metalworkers” market—in the old city of Fez, A nearby shop sells verses
from the Kovan [right). Family buzsinesses are common; they provide a enshion against
poverty far those wiho learn a trade as children, then live in the family bomwe as adults.
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overheard. Brahim heated a batch of largish black stones in the campfire; mixed
the bread dough, sprinkled it with water. pressed it onto the hot stones, and
proceeded to bury stones and dough mn the sand. He then covered the mound of
sand with burnming twigs. After an hour or so he removed the round losf and
scraped off the sand. The bread was solt and fragrant, and we ate 1t all

But despite the traditional trappimgs— the carpets on the sand, the camels
belching in the darkness —somehow it didn't seem real. There were [aint Land
Rovertracks, and the lights of Zagora dimly glowed inthe distance. The desert
had clearlv become just another tourist commodity, with overnight nomads
and Coleman lanterns

atill, this was undeniably part of the real Morocco. Tourism 1s Maoroccn's
third largest industry, after pgriculture and mining, generating a billion dollars
avear. Europeans come for hiking and skimpg in the Atlas Mouantains, orto the
beaches around Agadir, or for fishing or golf or hunting birds. Americans comse
for the culture, the fintly sinister convolutions of the medieval meding
of Fez, where they comb the market for amber and silver und leather and
carvied wood

Brahim haslong seen his future in tourism, His fatherisdead, and as theold-

est son of a family of five he is trving to develop a plan to help support them
“What I want is to save enough money to buy my own camels, " he told me
“Thatway | can organize my own treks, instead of working forsomeone e
It was after dinner, and we were sitting on the ground around a low table, nib-
bling sliced melon
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Straight and bard as bis rifle barrel, a Berber tribesman in Tissa prepares to take part

in a fantasia, a traditional entertainment that sinmtulates mownted warfare, Bebind bim
lies the Rif Mowntain stronghold of the nation’s ten million Berbers—frerce fighters who
rebelled against the Spanish in 1926 and inspived Moroceo's quest for independence.

How much does a camel cost? "A good one will cost 7,000 dirhams [$800
U.5.1." Brahim said. “All I need is to buy the camels: I can borrow the sadd
and other things from my friends."

Though the per capita income in Morocco i1s only 1,500, Brahim seemed
less cancerted about finding the money than about learning to read and write
Nearly three-quarters of the rural population is illiterate, and even though
Brahim had an impressive memory, giuckly toving out bits of Italian, English,
and German that he'd picked up from tourists, he knew he could never operate
a business without Acquiring some farmal education. He had no idea where
to start

[t was midnight. Brahim removed a dung beetle from the carpet and spread
out several wool hlankets for me that were a= thick and heavy as felt. The
breeze slowly dropped. 1 awoke briefly once. The air was freezing. The distant
stars magnified the silence

=S
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RAHIM'S DETERMINATION to improve his prospects
was not unusual; in Morocco the strugple to make a
living is ubiquitous. I saw young men in the foggy
forest outside Rakmat, the capital, tending makeshift

stands piled with white truffles, the common local variety.

Arranged mn neat pyramids, the fungussold for about three dol-

lnrs a pound. There were stands sirung out along the road for

miles,; one stind within sight of the next. Inever saw a carstop.

There was the ancient man walking slowly down the street
in Cazablanca carryving a censer. He would enter ashop, acafé,
ar an office and spend & moment gently swinging the censer on
its chain to send perfumed cloudsinto the air. There was no fee:
ne accepled whatever people wanted to give for this unbidden
SETVICE,

More commeon and less beautiful were the shoeshine boys
constantly circulating through the cafés, tapping their brushes
against small wooden boxes that served as footrests, Then
there were the little boyvs roaming the streets of Fez with mere
hiundfuls of things to sell: small packets of tissyes, flashlight
batteries; cigareties. They would pass the cafés and offer these
things in a whisper, urgently, watching for police

COther Moroccans work just as hard but at a much hgher
level, Abdelaziz Alaoui comes instantly to mind

One morning we climbed into his Mercedes and sped along
the highway from Marrakech toward the city of Bengyernir
Plains speckled with sheep stretched out in every direction.
The sun was already high; the lineof eucalyptus trees along the
road gave only the impression of shade. Alnoui was talking on
his car phone in Arabic while keeping up & running commen-
tary to me in fluent English

Alaoud is a businees consultant with a master's degree in
political science. For a number of vears he worked in the Unit-
ed States. When he returned to Morocco, he ran for parlia-
ment. “T lost." he said. “But I learned things. Less than two
miles irom my house there were villages with 5,000 people, and
they had no water and no electricity.”

We're heading now to visit a few of the eight villages that are part of a pilot
project Alaoul has created to provide new wells, solar energy, and a kammam,
ortraditional public bathhouse, It's a combination that he's canvinced isideal,
both for the villagers and for hiz husiness.

“"When I asked people what they needed, thev said ‘Water: Water. Water!”
The main activity in every village is to get water. Right now their whole life
revolves around getting 50 gallons a day. If vou want people to stay in rural
ireds, you must give them access to water. 5o what kind of income-producing
situation could we create?”

Alaoui and his partners decided that building o hammam was the answer.
Instead of traveling four or more miles to Benguerir every week to pay 50 cents
to bathe, now villagers will piy the same to use the hammam in their own vil-
lege. The new well is pumped by energy from a solar kit, and the cost of the kit
will be paid off with the bathhouse money

We pull off the road and drive about half a mile along astony track to the vil-
lage of Nouaji. There isa group of people at the old well, each waiting a turn to
dip from a dripping black leather bag. Not far away, young men are finishing
the concrete work on a trough with four fnucets that will send the leather bag
into retirement. A néw 12,000-gallon water tower stands ready nearby.
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Robed dignitaries from all parts of Morocea gather in Rabat to mark the anniversary
of King Hassan II's 1961 coronation. Respected abroad for trying to broker a Middle
East peace, the monarch is also popular at home— despite Morocco's problems, which
include a faltering economy and an wnempiloyment rate of 16 percent.

“Dio you know how many villages there are in Morocco like this?" Alaoui
savs, “Thirty-six thousand. If we would do a hundred a vear, it would take us
thres and a half centuries to finish. This gives you an idea of the problem.”

A few miles past Nouaji we drive into town, pass a proud billboard —
BENGUERIR, CITY OF THE FUTURE—and turn off the main street toward the
slums, Thev're not far. A vearlong drought has driven many totry their luck in
this city of 47,000. They settle uneasily into illegal, hastily built concrete-block
houses. There are desolate stretches of waste ground with sheep feeding on
piles of garbage, Sewage trickles across the street; thin little girls struggle home
with heavy plastic jerry cans of water from the few, often contaminated welis.

“Probably 80 percent of the small cities of Morocco have the same proh-
lerns, ™ Alaoui declares. "'Water, sewage, houses, jobs.”

We take the road back to Marrakech, passing the billboard as we pick up
speed. “Yes," Alaoui says. “Tt 45 the city of the future.”

Nelional Geographic, October 1806



FOLLOWING PAGES: To purify themselves before entering
the tomb of Moulay Idviss I1 in Fez, visitors perform
ritwal ablutions at a courtyard fountain. ldriss made Fez
bis capital in BOS,

Slume —the worst Isaw spread northward from the edges of
Casablanca, with crude little huts made of corrugated iron,
bits of plazstic, scraps of wood — are the most vivid exnmple of
the poverty many Moroccans continue to endure. During the
1980 King Hassan imposed stringent economic measures to
curtail inflation and shrink debt, and hi= success has been
widely applnuded by international banks. But for many
Moroccans life remains marginal at best,

Muoroccsns confront their problems with particular dignity.
Newcomers to the cities endure the hardships of their new sur-
roundings with the stoicism essential to farmers and shep-
herds. T finally gave up waiting for a voice raised in lament, 4
f15t shaken at the heavens. Protest and criticism exist but come
from the middle and upper classes; the Moroccan of the coun-
tryside simply doesn't complain. In fact, those who had the
most to lament always seemed to say the least. Mohammed
Ben Ahmed, for example,

The village of Tassoukt lies southeast of Marrakech. Ax1
rountied a curve in the road, T was startled to see s row of six
mud houses that had collapsed, literally dissolved by a torren-
tial rainstorm three davs before. Under the scalding sun a few
men were slowly digging in the heavy mud while several other
men and bovs stood nearby, Mohammed Ben Ahmed, an
clderly man with a dark, heavily lined face, was also watching,
One of the houses had been his,

"1t was like the sky broke, " he explained. “My family and I
had only two minutes to get out.” But all his sheep and don-
keys, along with everything else he owned, lay buried in the
mud. His friends were digging out the dead animals before
they began to smell; he didn't say that they were also removing
the remains of his children's future,

“Some government officials came to take down the information,™ he con-
tnued, “I'm supposed to receive some kind of pavment." But he knew that
there had been even worse flash floods to the south, and Tassoukt wasn't con-
sidered particularly important. The expression on his face told me he wasn't
counting on receiving much money, and not soon. “We're all staying with my
relatives,” he said, "tll I can rebuild the house." Tcouldn't bring myself to ask
how long it would take to rebuild his flock

Anair-conditioned tour busroared past. Through the windows several tour-
15ts snapped pictures,

5 THE ONLY NORTH AFRICAN COUNTRY without oil, Morocco has had to

make the most of its other advantages, The ocean off Morocco's

Atlantic constline is one of the richest fishing grounds in the world,

with some 240 species. In 1995 fish-processing plants produced

227,000 metric tons of sardines, mackerel, tuna, and fish meal. Moroccan fish-

ermen took 571,000 tons of sardines, which was 67 percent of their total catch.

Morocco also contains the world's largest phosphate deposits, and although
the market was recently depressed, mining remains a major ente Fprise.

Movocca: Novth Africa’s Timeless Mosaic 115
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Hut -agriculture has always been Morocco's strength.
Morocco's farmers produce evervthing from wheat and olives
to flowers and kiwifruit, and there s a growing export trade
primarily citrus fruit and tomatoes, to Europe, Canada, and
now the United States. A ronge of chmate and soil i= kind to o
variety of crops: in the north, grapes, fmit, olives, and wheat;
to the west, more wheal, oranges, vegeltables; m the south,
tdates. And more cates

As recently as 30 years ago 70 percent of the people lived in
the countryside. Today rural folk account for shightly less than
half the population. Yet except for the Imperial Valley-like
farms near Agadir and Fer, most agricultore continues on
smitll holdings with o mintmum of technology

Alter several weeks in Morocdo 1 began to feel overcome by
the choices, problems, and possibilities facing the country
I':I.-I|||Ifi!._: ilII.' ik ||I'-I_'l.:=.!_|l'.." ;:- '-.":-'.]'-l'l.'r'l'lu'l' I '.'l'l:"'|1| Ly i r1||'.r1|'r ;_'-.'_l.rr:lf Hi
the house of architect Hakim Benjelloun and Zineb, his wife

Their house in Casablanca was an oasis of cool marble and
calm. Mas=es of fregh-cut roses stood in crystal vases, and can-
dlelight glinted off silver picture frames. From small bowls
there arose the delicate scéent of dned roses, a specialty of the
mountaing northeast of Marrakech., As servants came nnd
wenl, Lineb presided tranguilly over huge platters of roast
iamb ind chicken with pears, A small group of young profes-
sionals ate, drank French wine, smoked Cuban cigars, and
areued 2hout Moroceo

I commented —innocuously, I thought —that I'd never seen
so many banks as there were in Casablanca. With nearly three
million people and 60 percent of the country’s industry, Casa-
ofanca 1s Morocco's largest city and man commercial center.

“"Actually Morocco 15 underbanked,” promptly replied

Lrhassan Musallam, a director of the Arab Maroc Bank.
" Many people outside the urban areas use only cash.”

['dd heard a lot of excited comments about King Hassan's
riecent state visit to Washimgton, D). C. ; many people =eemed to
think that money and investors were gomi to start pouring
Musallam doubted it. He seemed to delight in nettling the others

“Moroccans themselves don't invest, 20 why expect foreigners to?
asked. " Where is the private sector? [t'salmost absent. And what's lacking, as
in miany developing countries, is teamwork. It"snot there. You can seeil in the
nititude of managers — committees are something new in the mental attitude ™

I asked him what he thought were the most important areas to develop
Agniculture? INishing? Tourism?

“All of them are prniontes,” he replied. * But you have to mive them enough
resources to be priorities. If vou ask a banker or an industrialist how the coun
try 15 developing, he can't answer. I there 15 a genuine will at the top to do
something, this isn't being translated into decisions.”™

There were cries of protest from around the table. * We must be positive, ™

b1

said another banker, “otherwise we'll be overswhelmed.”

“We're nol a perfect country, but we are perfectible,” added a bureaucrat
“When I look east and south, I thank God for the way things are here.™

Economic stresses in Morocco have created a culture niddled with corrup-
tion. The subject comes up easily and often im ordimary conversations.

For example, it is well-Enown that along the north coast there 1sa flourizhing
black market in goods smugeled from Europe, evervthing from televisions to

National Geographic, October
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Peace settles over the Quarawnvin Mosqgue in Fez as Muslim women face Mecca to offer
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mosgue gave rise to Qarawnyin University, the oldest Arab wmiversity in existence. Shut-
thiing between Fes and Moovish Spaain, 115 graduates belped end the Dark Ages in Europe,

tolen cars, The north i= also notorious for kef, orm 'FI' pana, which i1s madi

into hashish; a reportod two billion dollars’ worth o vear poes out to Westen

Europe. Sections of the road through the Rif Mountains are lined with

VI
men holding out handiuls ol tinfotl packets. And then there 15 the matter of out-
right briber

“Let's say g policeman gives vou a ticket, " explained a voung professionil
woman in Rabat “He haz a wife and four children — how could vou imaging
that thi= person could ive decently on I'-'-~.'| lary of mavhe 2,000 dirhams [£2.30
U.5.] 2 month? So everybods l.;:ui.-.J':a.u;--- that instead of paving the parking
tickel of 100 dirhams to the state, vou give him 50instead not to write the ticket
It s quite logcal —1t'sa kind I-Inrl'* And evervbody knows it even the goy
ernment. But what can they dof They can’t increase the salaries. And even if
he ditd make more, it wouldn'| |-| enough to survive.”

Lt i true. as Mormccans tend o boast, that therr intey is an oasis of arder in

£ 'llu |_'.';' | fy-r i _.' FIiLy .'. K 1|r._..“'l_




Shielded by bis woolen
diellaba, a Berber picks
bis way along muddy
trails of the At Bow

i Gruemmez Vallev in the

o High Atlas mountains.
These rocky slopes have
tsolated tins Berber vil-
lage for two millennia —
even as Berbers at lower
elevations intermarried
teith Arabs and other
latecomers.
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The family hammam, or bath, is a fixture of daily life in Moroccan villages like Mzouda,
Built of dried mud and decorated with chalk motifs, the bammam intensifies the effect
of well water beated over a fire; the air inside reaches a temperature of 120°F, “Muost
people don’t linger,” says a visttor fo Mzowda, “It's like bathing in an oven.”

aregion of conflict. But this has come at the cost of some Liberties. Political dis-
sidents have been imprsoned, prompting steady crticism from Amnesty
International. While not exactly adespol, the king retains real power under the
Moraccan constitution. To enforce austérity measures in 1983, King Haszan
assumed all lepislative and executive power, ruling by decree for six months.
The fact that he belongs to the longest-lived Islnmic dynasty in the world, and
claimsto be a descendant of the Prophet Muohammad, also gives hisremgna por-
ticular moral as well as political force

Therefore the increasing popular desire for a more democratic government
15 directed primarily toward ministers and elected representatives; criticism of
the king remains unthinkable. Yet even as many Moroccans referred darkly to
their fear of speaking openly (1 was surprised at how manv requested anonyrm-
itv), they nlso seemid to think that the sacrifice of a degree of freedom was an
acceptable price to pay for some stability. " Even if we're in a closed system, "
one man told me, “there's a little hole where we can breathe aar."

SLAMIC FUNDAMENTALISTS in Morocco are not inclined to be quite so taler
ant. It is unclear how many fundamentalist groups there are, but four are
laree enough to be noticeable. But on the whole, this movement so far
appears to be more important in terms of culture than politics. The soil for

religious redicalism is not as fertile in Morocco as 1t has been in Algeria,
Faypt, and Tunisia.
Morocco hasa long history of religious tolerance, At the end of World War 11

Nalional Geographic, Oclober 1008
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Lhe country had 300,000 Jews, whom King Mohammed V had steadfastly pro-
tected from Nazi persecution. Most have since emgrated to Israel, France,
amdd Canada. In 1973 —five vears before the Camp David peace accords—a
group of Moroccan Muslims and Jewsorganized a meeting between Egyvptians
and Israelis. In addition. King Hassan officially received the late Israeli Prime
Minister Yitzhak Rabin.

Morocoo's even longer tradition as an independent kingdom also gives it an
inherent resistance to imported rhetoric. Many Moroccans, in fact, boasted to
me of their differences from the other Arabic-speaking countries. Y Morocco is
the only Arab culture that wasn't congquered by the Turks.™ said Hicham Sen-
oussl, a young bureaucrat in Rabat. “And though we've been very influenced
by Africa, we are close to Eurape. 5o it all creates a different chemistry."

Televisions beam the sermons of Egyptian imams but immediately after-
ward show florid Egyvptian soap operns, After-school cartoons are briefly inter-
rupted by the call to prayer, then continue as usual. In the Arab League Parkin
Casablanca, where university students daily escape the confusion of their
homes to study in the shade of the trees; you are as likely to see girls wearing
jeans and American baseball caps as the modest djellaba and head scarf of the
maore traditional Moroccan woman.

I brought up the subject with Khadija Fassi-Fehri, the wile of the governor
of Old Medina and thrée other districts of Fez. She has lived in France and
traveled in the 1.5, and speaks several languages, including fluent English.

"Moroceo has nothing to prove in regard to religion,” she told me with

UL g
T

The shadow of bistory playvs across Essaowira, whose crenellated hattlements repelled
both pirates and Exropean navies. Today a quicter invasion—a revival of fundamental-
ist Islam —is at hand. 5o far Moroccans bave shunned radicalism, though they share
the hardskbips that fuel such movements.
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conviction. “In Algeria they had no identity, no roots, They
were always conguered. But Moroccans have alwavs kept
their dignity and their respect, 50 we are not ohsessed by reli-
gion. That's why nobodyv can come from Afghaniston and tell
us, *This is the way to be Muslims." We say, "Thank vou. We
alrerdy know this," "

Still, King Haszan is keenly aware of the potentially perilous
conjunction of economics, politics, and religion. When he
came to the throne 35 vears ago, he made several decisions that
wire dramatically at odds with other North African countries.
“First, he organized the country through 8 market economy, ™
Andre Aroulay, the king's economic and Anancial adviser
(and & Jew), explained to me one day. "It wasn't easy as a
Third World country to resist the temptation of that moment.
He risked being treated like a traitor by other countries,
because you were supposad to follow soctalism and Marxism,
The people whao thought that socialism was the only way out
were deeply angry; now their countries are in total failure.”

Azoulay, a shight, courtlyman, paused and gazed al me with
pensiveeyes. Then, in his careful but correct English, he con-
tinued: * The second choice was that King Hassan resisted the
single-party svstem that other Third World countries adopted.
In fact, it is forbidden by the constitution to have only one par-
ty. And, finally, he decided that the Western countries were
the true allies of Morocco, and not the U.S.5 R., Cuba, and
Vietnam. If the king had made other choices, where would
Morocco be today #™

Could fundamentalists become & true political power?
"o, " forcefully replied a businessman in Marrakech, " They
could never supplant the king, who is the leader of the Mus-
lims. The imams pray in the name of the king. No religious
group dares to say, *We will supplant the power of the king." "

“Given its resources, human and natural, Morocco should
be able to do fine," Ghassan Musallam, the banker, told me
“1t"= & matter of how to put things together.”

Morocco wants closer ties with Europe. Although-a third of
its foreign trade is still with France and Spain, reshuffled trade agreements
among European Union countries have weakened or even canceled many of
the traditional arrangements. In response Morocco audaciously applied in
1984 — but was rejected — for membership in the European Community, Vet
its cheap labor force and proximity to Europe make it aimost inevitable thai
Moroceo will someday position itself in regard to Europe along the lines of
Mexica's relationship with the United States. The numbers of sutomobile
assembly plants and garment factories in Morocco are increasing, Once fancs-
ful talk of a bridge across the Stradt of Gibraltar has now shifted to more serious

discussion of a tunnel. It is toward the West, more than Arabia or Africa, that
Morocco continues to ook

WAS SITTING one morning at the Palmiers du Sud café in Casablanca, drink-
mg café au lait and munching a chocolate brioche as husinessmen read the
morning papers in French and Arabic. From somewhere overhead wafted
the undenigble strains of "As Time Goes By, " a truly romantic touch, even
though it was probably playing at the same moment in an empty elevator
in Omaha
By now | had become accustomed Lo this sort of contradiction. Televisions
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Walking the familiar path from

closed on Friday, the Muslhim bo
cammonplace in Morocco can b
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ecome sublime. “Moracco s far from perfect,” says
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novelist Tabar Ben Jellosin, “But the beawty of the conntryside is never flawed.™
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1 into homes without plumbing. Alc-conditioned

lapsed mud houses where men lebor to dig out thei

lead donkevs and ] [0 define the real Morocco, vou have to define which
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ollege girls on motorhike

noor, the Berber women of the mountains or the

5, the graviitational pull of tradition orthe uree to soar
bevond it. All of these Moroceos are real. And [ had come to discern a subtle
tenacity—and grace-—with which Moroccans [ace thes ntrachictwins that

|-i.:'.|||_' {11 TR YN Ir_":'-. Eal

[ still remember an &ni
widking to mv car. A httle
ame upand silently offere

He diddn 't witnd IMOTTYS N

| . |
Lhe Moroccan 2esture of thar

_I||I||.'|- :|I||:- IIl Ill-l.".-" |I-i.|'_:

l||r|.-|.|| .l _.Ilul'-l.' |I: _J.'."_'.. ||I. .|I-.'".'| |.. 5 I-;"'.u_'_'

V] |||'-E'|_||_ L LA R I'r i‘.|||:|||' "1'||||!' iCCAnD fme
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boyv stood nearby. When | unlocked the door,
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Beldiansiane

Away from it all: Six adventurers

tackle Canada’s largest island
by skis, by kayaks, and on foot. i

Article and photographs by JOHN DUNN

Confident thal meliing sea
ice will still hold our weight
in late June, my companions
and | cross Baffin Island's
Home Bay In ankle-deep
meltwaler. Hallway through
our 1,880-mile journey, we
have already skied lor three
maonths, seeking renewal of
obr restiess spirits in the
Canadian Arclic.




Sals s i Lhis perepes iive
WOA N TOGR AR a4 Tlsing

To travel the length ol earth’s
fifth targest island. we ski

the firsi 1,045 miles, kayak
the next 605 miles, and hike

the final 230 miles. The
roule lakes us through threa
ol Baffin's nine Inuit commu-
nities, where we pick up
food. Twice we are resup-
plied by small plane. Excep!
for 2 lew hunters and thelr
families, we seldom meet
ather people.

Maps anly hint at the
lerrain ahead, as Mike Shamp

and Bob Saunders find out,
hauling a 200-pound sled

through a recky gorge on
Ihe Barden Peninsula.
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Y DESIRE to traverse Baffin

Island had nothing w do

with turning 40 the day
before 1 set out. No, it came [rom
half a lifetime of dreaming about this
untrammeled wilderness in northern
Canada, one so enormous that it
would take six months to trek
its length.

As i young man in England,
where the manicured countryside
was the opposite of everything |
imagined as wild, I'd studied maps
of North America, searching for
places where there were no roads,
towns, or railways. Later, between

jobs as a geologist in the Australian

outhack, 1 traveled by boat up the
AW A west coast of Greenland and made
STates e Sov | ski wrips across Ellesmere Island,
Devon IST:lnd and northern Labrador, learning to live out
on the land. Yet Ballin still beckoned

As our plane touched down on Baffin's northern
Brodeur Peninsula on March 27, 1994 | saw polar bear
tracks crisscrossing the snow. Thirty hours out of
my house in Calgary, Alberta, and I'd already dropped a
notch on the food chain, “Better keep an eve out,” Mike
Sharp said. Mike, Bob Saunders, and [ would ski the first
five-week leg to Pond Inlet. Later Sandy Briggs, Graeme
Magor, and Glen Cowper would join the expedition for
varying periods.

Back home, as | was planning the route, I'd marveled at
the fjords that carve into Baflin's northeastern coast and
wondered at the jigsaw puzzle of land and water that
straddles the island’s midsection. Now it was time o see
what was out there. Loading gear onto my sled, 1 stepped
mto my skis and followed Mike and Bob across the sea ice.

|
E.l-!'-lil_ul:rﬁ.q‘q"

=
-hl

National Geographic, October [908
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“It feels completely unnatural 1o ski
across open water,” Sandy Brigos
says of his slosh across Home Bay.
Despite being soaked for hours, his
feel stay tolerably warm, thanks lo
the insulating effect o! water
Irapped in his boois.

Taking advantage of a gusly
marning, Bob hops on his sled for
A spin across the slick ice—a run
made more exciling by the sail
blocking his view. We narmally ski
in front of our sleds, using the sails
lo provide a helplol push.

With a knack for building shelters
out of snow, Sandy construcls an
outhouse an an ice field south ol

T'raversing Baffin Island

Pond Inlet. Other leam members
prefer simply 10 walk down the
trail. Returning from one such trip
on a day when a blizzard conlined
us to our tenis, Bob checks the
sleds and reports thal an arclic lox
has been chewing on the runaway
straps of his skis.

Mike peers oul of the tent, "That's

not a lox,"” he says. "'Thal's a polar
hear cub!”

Eager lo avoid 2 confrontation
with ils mother, who may be
nearby, we shoo the cub away with
noisemakers.

Facing lemperatures as low as
mings 42°F, which turn Mike's

beard a frosty white (below), we

spend most of the tirst lew weeks
on Ballin just trying 1o keep warm.
The arduous work requires 5,500
calories & day, including lols ol
cheese and margaring.

Heading loward warmer land,
Mike crosses Okoa Bay in fate June
(following pages). Shallow ribbons
of meltwater braid the surface

ol the thick lce before draining
down cracks or seal holes into the
pcean below.
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Trading steds lor lolding kayaks,
deliverad o us by a Moalplane, wa
slep ofl the Penny Ice Cap directly
into summer. For the next lwo
manths we paddle and portage
through @ maze ol lakes and rivers,
disassemhling the kayaks when
necessary to carry them over rough
ground,

“They're nol 50 bad if you keep
maoving, " Sandy says of the mos-
quitoes (right) that swarm around
us as 500n as we leave the |ce cap
in Auyuittug National Park Reserve.
Within weeks they are replaced

T raversing Baffin slond

oy Infuriating mobs ol blackHies.
For Sandy it's "'all part of the fun
of being here.”

Heading inland Irom the east
coast, we follow a traditional roule
ol caribow hunlers thal has been
used since the first people migrated
to Battin from Alaska some 3,500
years ago. On a hillside ahove our
tenis ngar Amiltok Lake (bottom
felt), old fnuksudl, or stone mark-
grs, recall the presence ol earlier
travelers.

As days lurn into weeks an the
lowlands, | worry about the

approaching chill of autumn. Lag
too far behind schedule and matters
can take a serious turn,

To make up lost time, we hoist
spinnakers and sail across Mingo
Lake, helping us cover a record 22
miles in a day. Though the weather
in fale August is mild, the water is
frigid. We wear dry suils, since
capsizing in the lake would put our
lives in instant jeopardy.

On September 15, Bob and | stan
the final backpacking part of the
journey. Within hours it begins
to snow.

|37



Resting in peace on a lonely beach
on Isabella Bay, a grave marker
recalls the late of a harpoaner from
# 19th-century British whaling ship.
His memorial reminds us that fife in
the north can be as lragile as an
arclic poppy. a lesson Bob and

| le#rn in late September.

Trudging up a hill above
Jackman Sound, we surprise a
polar bear sow as she lumbers oul
from behind a boulder with her cub.

Giaring al us, she hotls—signal

ol a possible attack. Fortunalely
she turns and drops down the other
side of the hill, cub &t her hegls.
For the rest ol the journey we an-

nounce our presence, banging on
our cooking pot and singing oul
warnings like devotees of some
mad sect.

A fow days |ater Bob and | reach
the southern tip of the island, our
final goal. What a privilege it was
ta have traveled for 192 days on
what Sandy called our guest lor
wonder, gazing down on cottony
clouds above Gibbs Flord (right),

walching glaucous gulls swoop past
clifls painted rust red with lichens,
ar listening lo the surreal tinkling ol
ralts of candle ice shoved by storm
waves agains! the rocky shore of
Mettiling Lake.

Months of intense bul exhilaral-
ing physical exertion and cold: A
small price to pay lor a liletime
of memaories. []

Nalional Geographic, October 19048
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on their davehters by o

v tattooed mustaches
wbing soot into small knite cuts, *'It
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added every year 1ill she 1s marmed,” read an 1893 accoum

¢ !"III'II I_'. LhE ELIVEDT ment around tne turn

of the practice
of the century. More effective than law, though, was
assimilation, The abonginal Ainy lived as far north as the
Kuril Islands before most were forced to relocate to densely
populated Hokkaido. That plus intermarriage with ethnic
Japanese helped tattooed mustaches fall our of favos

[his photograph, taken in 1922, was never published,
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PEOPLE WHO USE THEM.

Novell

Everything's Connected



i
=
E
-
-
=
e}
.

:
;




NATIONAL
GEOGRAPHIC

OCTOBER 1996

oed

National Wildlife Refuges s.utvares for warerfonl Departments
el othes SPECIES priard crifical habitar apamst ETOLIE [Prefsures Hic i‘lj."ILi '|.|.'IL' ICENES
Y DROUGLAS M. CHAIWICK FHOTOGRAHS BY JOEL 54 RTOME '..-;'l'I_IEH "

- j: L_'.'."’".'. | [..'_rl il '-Irlll|'.'|':l"'.'|'.' rll'..'l.l“'.i'.II || .i||||l.|l': {._llLl'l-.l!_r':-J.'Flh::l.'-.'l

Vh Afﬂl:ﬂn Gold 7. regalia of an Asante king i Ghana dazzies = ,
(i : L) Flashback
Lf |l ||_I ]r .I ' | | | I |__|I'|-.'u'.r.I r: ||_| .Ill:- Far I|I|I.J' r'l.ll__lll.l - - .
, : o Oin Television
ARTICLE AND PHOTOORAPHS BY CAROL BECKWITH AMND ANGELA FISHER

Earth Almanac

48 Kuril Islands conrrolied by Russia, clumed by lapan, these a0 A8 iﬁ o
CrionEnandde

serarmi-tossed slands straddie prriged Pacafic fishimg prownds,

Y CHARIESE COHR 1. PFHOTOGHAPHS BY MICTHAERL S YAMASEHITA Th'E E-IJ\I'EF
«& China's Terra- l::ntta Warrmrs Near Xiar, 8,000 life- Gold dust and

I_'I:_- ||| |I|: & Crrfie .._: B B ||| ' ||'|I III HiF Wy ': r ” 'l l- "."Er r'riilr':".'-"..‘ I-_-|I_I|!_I:l|_|r:;|']l .'._'.:-:_'r'.llf']'
S IRLLE A5N1 '."|"|"’:!-"|!'|".'-:'| b LOHIS MASTATEMT Ir'""-II'J."'l'r |'-':'| P FCELRENS
» " " af a West African
6 Life Without nght Winssels and tube wrorms thrpe on muttran. Photograph
pacterid nourished by gas and ol seeps deep m the Gulf of Mexico "'1. Carel Bechurith
BY [AN A MacDONALD AND CHARLES FISHER [ A wela Fisher
PHOTOGRANAS 8Y HONATHAN BLAIR
EI' |l|r Tl
98  MOroceo 1he sorio d North African kingdom faces barsh
realties of pogerty, unemploymeni, and overbofiiairon For memsadshio please call
BY FRLA ZWINGLE PHOTOGRAFHS BY BRUNO RARBEY 1-800-NGS-LINE
: Special daveoe Tor the
| ,ll"l Eﬂﬁl“ tEI‘-ﬂ Hd TI'EI'I. [ a spx-mpamtl odvisey i tegm i hearing-impairsd

gidvenhurers takes on Cangeta'c Lareest isiand V) 1-800-548-3797

ARTICLE AND FHOTOGRAPHS BY JOHIN DTS



2

3
(i

KIDS WHO DECIDED TO

They come in all shapes, And gave every dollar to a
colors and sizes. But they have | ¢4 i i+ # i i o center for the homeless.
one thing in common. Heart. ' . A boy of 18 wondered

They care enough to make what it would be like to walk

a difference in people’s lives. — in a needy childs shoes.

That's why they're heroes. PRESENTING When he found out, he
That's why they're winners THE PRUDENTIAL persuaded manufacturers to
of the Prudential Spirit of SPIRIT OF COMMUNITY 450400 10,000 new ones.
Community Award. : AWARD WINNERS Another teenager, a cancer

It's all part of our program ~ FOR1996  ,atient himself, got high
for honoring kids who didn't school students to connect as
ask what's in it for them, but simply asked what  “big brothers” and “"big sisters” with young
they could do. children suffering from cancer.

What they did will astound you. There are young heroes like these throughout

A girl of 12 made 520,000 selling lemonade.  America. And you can help us honor them. By



BE THEIR OWN HEROES.

encouraging a hero you know to apply for

a 1997 Prudential Spirit of Community Award.
The National Association of Secondary School

Principals is our partner in these awards. 50 you

LEFT TO REGHT
Katherine Eller
Carver Middle Schood, 0K

Charles Kaiser
[Ratskanie High School, OR

Katy Ballenger

Obympuez. High Schoal. UT
Lauren Garsten
Choaiz Rosemany Hall, CT

Megan Leat
Fallsson Middle Schooi, WD

Lien Bui

Bl Mullicuitural High School, DG
James Edwards
Bishop Kebry High Schoo 08

Suerjee Lée
Bt Crnsk Middla Schoni, MN

Traci Taylor
Cape Gisardaas Contra
Jucior High Sehool, MO

Eric Perlyn
Pine Crest School, FL

can ask for information and applications at your

middle school or high school principal’s office.
Or, visit our web site at httpowwvan.prudential.com.
The application deadline is October 30, 1996.

Emily Douglas David Levitt
McCord Middio School, OH~ Oscenla Midis Sehool, FL

Laguisha Payne Anisa Kintz
Kingabury High School, TH Whitiemoee Park
Matda School, 50

@2 Prudential

W o T L S p—
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Winning Big—the Second Time Around

WHAT'S DITTER. than making it to e hinals ol the National Geop principatty whasse heads of

raphy. bee as a ren-year-old? Winning it two years loter! Sevi shate are the hishop of Usgel

Favanju, at left, of Verona, New Jerues I|L| ust thar with a thawle and tha presidant of Fenoe

pertormance in the 199 Bee—sponstred by WOLD maeszne and

LChrysler Corporation—at our headquarters in Washington, 1

Sevi attribotes Ris success ATty to the persistence 06 s sister, Laold ELCPUY B NESW T

“She would bark our guestions, and [ would run to the encvelom JOLETLEN SIERUSD T

dia for answers, | koew I'd bemer per it nght! ™ Conegrarulating Sev SIS ELY

A1 .'II'- mothet, Yinka, 1« Ben Graber Ga cifgia state bee -.||..|':|'-'-||'

E""dE'[I: h}' the Ligh-t Mational Wildlite Rebiuge in camera. 1'd fried myv
"'-II'-'-=-ZII'. ||' FLIST S I|-.J'-. | I'- ITLETE (450 & i'i'- [ l|"| il

IT WAS THE FHTTO Joel Sarto lrterse heat trom the magmifed "|_' of ||I coiviercd, he used

almost went blind for Shootne light warped the camera’s dard R TS |-.l.'.I!'L| welder's gogpele

tor P Comparnry We Neep, ous plastic lens tlter, When Joel “Don't try this ar home

ew book on endangered s pualled off his sunglasses, b kide ™ Joe! warns—but &

cics, Joel was eager 1o capture o avs, *1 couldn’t see calor: | U the pICTUre, 1 this issiie

' SLAT S oo Lreek couldn't read ials the TRl R TR [

| C

e Scenes

BITEST YOUTRSELF

P 1994 Bee's final cham
PEOnENIH reungd asked theses
guestiong. Comodtans were
allowed 1.2 saconds 1o write
thisls rezponses

L. Name the 16th-century
Famizh geographer who
designed & imap prjection far
use n nervigaton and whi is
eregitad with producing the
first calicchon of maps collog
an sins.,

£, Mame the Poriugusse
tarritory an the east coast of
AGEs thid s schedulad to
fevert W Chinese oorired in

1 55E

3. Nam the European co-
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Mo one can say we ot Chrysler Corporanon
haven't been busy over the past Iow years. We
miroduced “cab-loreward o the automouve IexXiton
Proved with MNeon that an Amencan-made amall
car could not only survive but thrive, Made an
Amencan Kon, our mimvan, cven better. And

showed what's in our hearts by dreaming up suds-
cous concept cars like Dodge Viper and Flymouth

Prowier—then wrming them mio producton models.

Our unprecedented run of new products may
be why people are calling Chrysler “one very confi-
dent car company.” But apparently that confidence
runs both ways, Our customer loyalty (as measured
by the number of people who purchase a second con-
secumve Chrvsler Corporanon vehicle) s higher than
it's ever been. And the accolades our products have

carned over the past few years speak for themselives

S0 with 8 Chrysler Corporation product, you
get the best of both worlds: a velucle that doesn't look
or drve ke everybody else's, bualt by a company
that understands its what's under the shoct metal
that counts in the long run. And something die the
mEpration thar pist seems m pour oul of people wio
really, really like what they re doing.

Vet owr Workd Wide WS a8t ar Jrrp:/Sestssts, chrylercarp. coim, or coll oll-froe [-S8RS-GREATCARS. "Always wesr your seat belt. feep i a regisiored trademack of Chrysler Corpormstion
vStrategic Viamon's 1996 Vehide Experience Sudy™ surveyed 35,652 Oawher-November new vohicke buyen of 200-pha models after the firse 90 days of ownerabip
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Good morning Sandra, your car 1S tOast. ivs 6:30 «.m. A ncighbor

KNnocks on Sandra Buiz s door. Her car s 1in his dnvew: LV, Stolen. All smashed Lip |!;._ K |5 art

hungry tor breaktast, and theres a “'-||= day’s work ahead. Now whatmCall Abe Cs: lardo, Allst
Agent, for answers. Abe offers Sandra a nide to work. Then he helps her get the car into a |I':L:_'.
shiop close by. And he arranges for a rental car. By evening, Sandras

life 15 back in gear. Being in good hands is the only place to be.

Al GalErun giEw up . vt =earimbharnans arid kst b Alls




Forum

Australia’s Cape York Peninsula

Your arnicle in the June 1996 msue was halanced
and informative, dlthough a little more oprumisnc
about native land claims than seems to be warrant-
¢d in the face of our change of government, What
struck me most, however, wak the posgnancy ol the
reburial of the Abonginal skull, Covilizanon will
have taken a step forward when such remains, lan-
guiching in Brieish musenms and universities, are
returned $0 they ciun be buried with the samie care
the land to which they belong,
TRUDY BiLAY
Capprden, New Sauth Wales

Cathy Newman writes abour “deadly vipers like
the brown talpan and death adder in her otherwise
excellent article. Vipers do not occer in Australia.
All of e dangerously venomoussnakes are elapids,
the tamily to which cobras, coral snakes, and mam-
bas !:I-E'Il:rr‘if. Death adders supercficially resemble
vipers and may represent an example of parallel
evolution with the rrue vipers.
], KEVIN BOWLER
Cliirgtor of Amplilide gnd Repriles

Audsbon Park and Zoolopical Gardon
Wew Cinlpadms [ Gudeiamg

The problems of Cape York are symptomancof the
problems of indigenous peoples across Australia.
The Aberigimal and Torres Scrait Islander Commis-
s10m was set up for-our mdigenous peoples to man-
age their own problems; however, it seems that the
COHTHITEISRINN iII'II'LI. 1T% MOUNLams DE money cannot
umprove their quality of life.
JOMN CHRIBRES
e, Vipfoewr

In Focus: Bosnia

I'ma 16-vear-old Bosnion refugee trom downtovwn
Sarajevo, now living in the Netherlands. Your arts-
cle about Bosnia and s frapile peace, with the
incredibly correct maps, was magniticent. From the
satellite image my father was fmally able to show
mie the mountain posittons trom whach Serb arril-
lery pounded and terronzed him and the 600-year-
old cirv under the longest siege in modern nmes,

AMIR CENGIC
Cromii, Metberimds

Serb victims of crimes in the tragic Bosman contflict
and the Mushm and Croat perpetrators were virtu:
ally ignored in vour srtide, One comes away with
the impression that no crimes were commutted by
Muslims and Croars,

GEORGE B MARKININA

Noew Purn, Prenaelpan

The armicle savs castern Slavonta 1s to be tetumed o
Croana, Eastern Slavonu & populared overwhelm-
mgly by Serbs because thar area was always Serbi-
an. The ared’s fertile satl and nichness of oil make it
a “musthave for Croana in bulding sts economy.
This stolen land should be returned 1o the Serbs.

ALENANTIRA AT EVIC
Marcar lilieml, Witibrimgiiin

It was the unilateral ban on arns slapments, sup-
porred by European powers, thar allowed the war

to reach soch o deadly crescendo.
SETH 56

Cirrgonr Cifv. Nrevwda

As a LS. dozen of 40 vears, but one with roots in
that tragic country, | know more about the Bosnian
cavil war than the average American. Nowhere,
iicluding reputable newspapers and weekly maga-
Zines, was the war treated wich more farness and

objccrvity.
DEASED JOVARNOVIC

Farzirns, [N arads

Peruvian Mummies

The custom of human sacrihoe & commonly re-
ferred to as a pagan belief, but ¢hildren were some-
times sacnificed and placed under buldings even
after Chrisnanity made its way through Europe.
We should never attempt to change our past history
by implving that such practices were not ar one
point part of our European heritage as well,

LAV P EATOS
Cimiahg, Nebedaka

The article says " The girl shows no sign of violent
death.”” But articles from the New York Times and
the AP news ware reported that she was killed by a
powerful blow to the head, Which 1< righe*
K hLFRSHAMN
Mot York, New York

Chur article went to press before the mummy had
been thoroughly exanuned. Watcl for an update
orr etedicand findings m the January TU97 tssne,

We and our two granddaughters, ages four and
eight, made a special trip to Society headquarters to
ser the lee Maiden, Four-vear-old Hanna had seen
the article and was absolutely intripued. We consad-
erit a privilepe 1o have looked into the sweet tace
and to remember what she mav have endured. It
was educational for our granddaughiters to leam of
the Incaculture, We thank the Socety and the Peru-
vian government for this memorable experience,

JAMES AND HELEN VANDILEER
Formnnygton, New Jorsey

The Peruvian povernment should bary these re-
mufders of mankme's monstrositaes executed in the
name of religon, If it could be arranged, the
Amparg maiden should be returned o Peru and
uried on the mountain where she mer her death.
ANT B AL
5¢ Lota, Mugscinrs

Thve maseeriesry eests vetnurmed o fume to Areguifia,
Peru, wihere she s protected m a refrigerated case.
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| was fascinared by the goods found in the burial,
paracularly the ceramic pomery. In Ceraniies of
Ancient Ffm. by Christopher B. Donnan of UCLA,
I found a piece of porrery almost identical to the pot
shown on page 76. In Donnan it is described as
Cuzeo Inea. Pnrhnpiﬂw girl came from Cuzoo oo,

WENDELL B KEITH
Fiallarion, California

Eritrea

| was awed bv the Entrean people's Herculean
eftorts ro pull together to creare what could be an
Eden of stability and democracy in a volatile region,

DAVID O STHASSER
Alsigreergie, New Mzxico

What h;lt:rcntd to Kagnew Station, the 1.5, Army
base thar dominated the hill overlooking Asmara? |
spent almost rwo and a half vears theee. Over 2, 500
men werestationed there at uny one time during the
1960s, | remember that Emperor Haile Selassis
came for his vearly dental checkup at the base hos-

pital, and we would have 1o stand puard duty,

ARTHUR LLOYD
Atrhewalle, South Caraling

The former base noww shelters the Denden rehabils-
tation camp for wounded veterans, shown on hages
945 m IFJ'.-.- June ssswe. It is slated to become the
st campius of the University of Asmara.

African Dinosaurs

Ihd dinosaurs scracch ? Did they scracch their beads
with their fect like a chicken? Did they roll in the
dust like a buffale or wallow in mod like a pig?
While paintings of dinosaurs have gotten berrer,

wrtraving them engaged in such activities wouold
E‘ even more realistc. | suggest that had hair
ke a pig’s, or even pin hairs like a chicken’s, and
probably also 2 third, reticnlated eve membrane o
protect their eves, as birds do today,

LAWRENCE T. BECKERLE
Crapralle, Wert Vg

Another excellent dinosaur amcle; bue 1 feel thac
the strangely ribbed reeth of Carcharodontosars
were far holding, which would sugpest a dier of slip-
pery prey sach as fish or amphibians. If Carcharo-
dontosaurs was a sauropod hunter, as indicated,
the teeth would be larger 1n proportion 1o the skull,
as with Tyrammosanris rex.
STAMLEY M. GITRBONS
Laieineam, Tdaho

Fislreaters, swch as crocodiles, possess comical
teeth; the sharp-edged, blade-shaped teeth of Car-
charodontosaurus are best at curting flesh,

Toronto

Toronto shares with London the all-important
quality of urbanity, which involves the acceptance
ot a responsibility to modity one’s public behavior
to avold annovance of others. The key ro Torontos
characrer is the ce of a solid core of civilized
and responsible persons of wide racial ongins. The

composure and persistence of the general citizenry
have influenced the behaviar of newcomers:

GEOFFREY WASTENEYS
Cdtarvar, Cwiarm

Az a Torontoman—mmmigrant, proudly Indo-
Caribbean, proudly Canadian —who is among the
targets of Ernst Zundel"ssweeping hareed. T am dis-
appomnted that the GeocrarHic has given thes man
anather forum for spreading his message, Twice
tound gulty of promoung hatred, though acquitted
on technicalines, he continues to trvy o destroy
bridges of communication that most of us attempt
ro build i our daily interacnons with one another.

THIRLEY LRk
Erobicinks, Cintario

Toronto s not umigue inharboring a raciat Kaleido-
scope with varying lifestyles and views. Our local
media saw red because the writer of the excellent,
objective portrayal of this city did not sweep the
views of a notorous political extremist under the
carpet, After reading the arnicle, | feel more proud

of Toronto than ever before,
MARTA BAJNOCZY

Torarto, Uluterio

When | left New York City 23 years ago to attend
schoolin Toronto, el | had died and gone qo heav-
en. [still do, However, there s tronhble in paradise.
The Ontario Welcome Houses you prase have
beent shut down by our newly elected Ontario
Torses, Our public rransportaton system 1s decay-
g due to budget curs, even asatitomabiles increas-

inely clog our Toads.
H]? & : DESNIS RAFHAEL

Toeosto, Ontirm

In your portrayal of a “hopetul and healthy ciry™
there was no mention of the remarkable mitianve m
restore the historic Don Raver. Community -based
projects are currently under way,

MU RAVINDRA
Halifaz, Nova Srobia

Geographica

| was thunderstrock by the June article " Livestock’s
New Wave,” | can't believe that Amerncans may
soon be eaning kiwi and the US. Departmeny of
Agriculrare has approved it. The kiw is New fea-
land’s national symbaol and a nickname anribured
to its citizens, and all species of kiwi are endangered
and protected. | suggest you restrict your kiwi eat-
ing to the furry, green-feshed fruir thar we used to

call Chinese gooseberry.,
' KETTH TONKDN

Wentlamd, New Zoalpnd
Restassurad that the kirens Uving i the ULS. are safe
i gos, The USDA approved an all-iselesire list of
ratites for meat mspection. However, only the emu,
astrich, and rhea are betng farmed.

Letters for FORUM shasld be sent to Nationa! Geograpine

Mapazime, Box 37448, Wastamrpton, [3,.C, 2001 3-T44%, o

fry S £0 2028285460, cor v the Tntermet fo merforum i
mationplgeograpinie com. Tnclude name, address, and day-
tirme telephome. Letters mav be edited for elarity and space.

National Geographic, Octeber 199



Feel like yourself again.
Ask your doctor about Zyrtec.

No other once-darly frresi r'.r"."JHuu medicine freove .n_;fl;l‘é'.-.'r.;f'.g- for both
seasonal and year-rownd allergies plus chronic itching and bives,

arsy. Tust one table trevides 24-hour vol may rake. Hiowever when Pyroec was
rehiel Trom soeezinge . irchy runny nose. il SCLhed,, maost side ellects wene mld o
moderare and included dey mouth and

iechy watery eves
) : fatigue. The most common side effecr was

Proven. Ussd in 94 countnies worldwids drowsiness (147 versus 6% on plicebo).
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af Lyritec. Fora free brochure on
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with Zyrrec, cafl -800-BE MYSEL] _Zyﬂec

Well acce f11 . As with all medications, @Eﬁﬁﬂﬁgﬁcﬂ_

stdde etfecrs may occor. Alwavs talk o vour For Allergies
healthoare prowvider abour any medicarion Feel ke yourself again.
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* Total sales from 94 countries during January 1988-March 1996
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With a Brita® Water Filtration
Prtcher, crystal clear, refreshing
wrater 15 @3 close o5 your faucet

Lake mature, Brita 5 bogutifully
simiple. Just fill the pitcher weith tap
waler. The patented, replaceable
fter goes strarght to work reducing
chilvrme taste gnd odor, g3 well as
sedimient, water hardness and cofr-
per. 1! erem removes 1% of lead.
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Tap into great taste.
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cographica

A Glorious Monument Survives

STOPPED, AWED, firse by 1ts size, then by its boms
tv.” Thomas L Abercrombie wrote in th kT
tember 1968 GEOGRAPHIL of his first sighring of
Atehamstan’s Minaret of Jam, The 21 3 foot-hugh
minaret les so far off the beaten path thar n
nas escaped regoonal confhicts 1or moee than
w00 years, incloding the recent wire between the
Soviet Unnom and Afghan segalidin, or slamic
paernillas, Among the world’s tillest mmarets, i
s uchievedd o nlr remimscent of the Leanmg
Torwer of Pisa.

Last vear Atghan archirect &, Wasay Napmi
went to fam for a UN apency, S0 far, the mimaret
i sale,” he reporred dfter s grueling oop, th
last ten mules of it on foot. Napmi urped butlding
a Al0-toot-long retaming swall, 10 o 13 feer lugh,
to preveit erosion when the Jam River Hoods.

Lhe muinaret was ereCted durme the Ghord
dynasty; which ruled Afphanistan from 1149 1o
1215, Insade, ewmn spirnl stonircases led to 2 wood
en halcony. That balcony has rotred away, saysy
Sandy Ceall, a Brimsh jonemalist who accompanied
Manmi bur two higher balcomes remam

Crall was struck by the “pale terrascotta ) the
morninge sunshine, framed by jageed mountaims,

,|!'!-,_‘| FCOMETT o SIS | :'!!'l.I'I_'I N r|'||' r|||'-._| ek
A carved inscription from the Koran winds
.j_r-::-l__-l||_.: I|||' COAE LS dDOINER 1 i.lr':|._'|"|| ':-||_.- ] [

hatls the sultan who retened when it was Bl

AL Wik I'lfllll'_'_ll‘. SN LRy

later. Scientsts soon netted two

A Cutthroat Battle
Against Enemy Aliens

vouger lake mout, o sien that
thie aliens were remroducing.
The lake now |:.|||.f-_ |'| cen

i |"'|||:-- I '||'|| TOHIF miiinin

UTTHROAT TROUT (lett] have
lons ruled Yellowsmone Lake.
rors i SPOTT TOr 2 "|5-_|-' -

Aperl 19961 and
| d

= i ]
T A CUTN e sAls: FOLET -Z.I-,I e RN

fond bor Yellowstone Naoonal lake reont m the tons of thoo

Park’s grazly bears, bald eagles,  sands. The luke. trour swarn i

FENTT O 0TS, _II:|_| |||_|I|,! LFiTEELLEs
Bur a troor species glien o the
like poses i threat shat could

Cathe the cutthroat population

L] |.:|rll|" by 4] PETRCIET 10 O% LERE

da 2 wesiis,

Lagke trout orobably were

dumped m Yellowstone Lake by

urlers who cpugght them else

where, In 19%4 a pinde showed

raneers a | -inch lake roue: 4

HEHE %Y

I_In;_ l_|_|l_| WA :I_I'-u :EI L1l |._||:|_I||I|.]:'-|_
making them maccessible o
shore-dwelling animals, and
they eat other hah, a lethal
threat to cutthroaes, “There’s
no guick g o silver baller,™
savs Lymm Kaecdmar, a ULS, Fish
ind Woildbte Service I‘n-lnp_nr
He has recoimmended netting
thie lake rout anmoally o Tomi

|
the prowth of their populanon
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[f we live in peace with
the environment
we won't have to put the
pieces back together.




LAST WEEK IN MR. HOFFMAN'S
(CLASS, MICHELANGELO

7' SAT ON REMBRANDT'S LUNCH.

{ HIHhih thlvHIH

Rossel]l Hofman s seventh oradie arr class where stodenes )

ng an artist’s identity o asume, each student conducts in-depth HI
ites an autobiography. To further (dentify wath their artists, for the
rest of the class studenits may only use their "artist” name. At the end of the cours \
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witdoor murals of masterpieces they studied the vear betore.

|
For his innovanve method of combiming art, lustory, woting and speech, Stan
| Farm 1s prowd to present Russell Holman aof the Blach Middle School with our Good I
Meighibor Award, and to dofate o cotald of 35000 o their Fine Arts Department

) student eatleties nnd ro the Covineron Musee i Los Alvos. Califoraia K

Mo one s more deseervine, Afrer all, be oehe Van Goeh evervithine he koows
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= Maw Integrated
control panel

= Meaw AM/FM
siered with premium
Sspeakers’

* Improved steel safety cell construction = Standard dual air bags"®

* New driver’'s door remote keyless = Avallable anti-lock brake systam
antry system
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FOUR REASONS
WHY TOSHIBA SELLS MORE
PORTABLES THAN ANYONE.

Satellite Satellite Pro PORTEGE TeECcnRA

fel

-n I I : |
IiﬂSldE’ information, visit the Toshiba website at hitps/fcomputers. toshiba.com, or tor a '

Pent1um WAl WAkl oat . | -"'-.Il..' 'l': I- I-I_I-I_

TOSHIBA

The World's Best Selling Portable Computers.
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We improve our productivity

&

by producing less.
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AL Philips we beliese: in minimiging waits and improving efficiency.
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Althaugh Hﬂmmﬁhwmlmmﬂ record,
thar's et eraugh. We're rodiicing the amodnt of anergy and packaging
‘we use while continuing the search for green alternztives

That way our products will have hets af an impact. On our envisonmiest
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A whole new way.

National Geographic is now online with CompuServe. You | explore 2nd - NATIONAL
imteract with new warlds. Go an virtual assignment. Uncover global mystenies GEOGRAPHIC

And visit places vou've naver dreamed of. Enter GO NATIONAL GEDGRAPHIC (}N L[ N E
you're a CompuServe mamber. 1 you'ra et ave us-a call or visd our website

Wa'll give you frae software and 10 frae hows™ to discover the plane : DII]P I‘IS EI E E
W compsenve com Dutside the LS or Canads: 1303-B94-7336  Inside the US orCarada:  1-800-3 74-3509
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s ot st two of the more than 130 progrmoms

1t are woarking 1o help peopls in Woyne, Oakland

::I'--'-I'-"-'!.:fl'_.' Beoomse when you suppor! the United Way

2 poorn, the abused, anc ountless others in neect.
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In Mexico there is endless life to discover.

SN of migratng
E xperience the passion of nature and like in mm
Mexdon. Discover thie smating buttesfly that dolpirs

wintens in Michoacan after its yearly migration from
Canada and the northem United S@ies. Witness the
great grey whales a5 they (ome 10 mate in the wam
Seit of Cortes. Chmb our ancient pyramids in Tubm,
Eapiove our pCeans, ik mmany reefs surmounded by coloful
fish, or enjoy the endiess nature of owr mspodied em-
you mone for your money. Come (o MERc and begn

An Endiess Journey.
For more information call 1-800-44-MEXICO.
or hpp//mexico-travel.com/

MEXICO




GE Capital Assurance

d rather my family looked up to me than after me.

lobody wants to be another’s burden. But with 2 in 5 people over age 65 expected
to spend some ome m a nursing home, it makes sense to consider long term care msurance
trom GE Capital Assurance. Its a surpnisingly attordable way to guarantee yourself access
to higher-quality home care and better nursing homes, without having to rely on your life
savings or Medicaid. Call 1-800-992-3444 or ask a long term care specialist abour the plans

people have trusted tor more than 20 years.

We bring good things to life
A GE E;q:ﬂlis.-rrﬁ:nl:umpmpr
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elevision

B EXFLORER, OCT. 13, 7 .M. ET
Fitting Pieces of a Fossil Puzzie

DINOSAUR DIGGERS delicately uncover the
80-million-year-old remains of an ovi-
raptor at what may be the world’s best
tossil site, Ukhaa Tolgod in Mongolia's
Gobi desert (left). Months later at the
American Museum of Natural History in
New York City the perfectly arnculated
skeleton of the six-toot-long immarture
oviraptor (below) awaits release from its
“hield jacket” —or plaster wrap.

EXPLORER's “Dinosaur Hunters™
accompanies paleontologists Michael
Novacek and Mark Norell on their sixth
journey into the heart of the Gobi. Dis-
playing footage from a 1920s expedition
by scientist-adventurer Roy Chapman
Andrews and using animation and time-
lapse techniques, the film transports
viewers 1o a world lost in time yet
mmmortalized in bone.

B FREOGRAM GUIDE

Nstional Geographic Specials
NBC. See local listings.
| National Geographic EXPLORER
. THS. Sundays, T p.m. ET.
Videos Call 1-800-343-56610.
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FarthAlmanac

Grizzlies May Roam a
Vast Wilderness Again

EviN A BEAR could ger lost
i the Selway-Bitterront
Wilderness, more than 4
milhon migeed acres strad

dling the ldaho-Monrana border.
“The last grizely there was shot or posoned more

* wavs Uhirs Servheen of the LLA.
Approval s pending for his
ream’s plan 1o gradually release 15 1o

than 30 VEATS BRG,

Fish and Wildlife Service.

CHAE FHER

worild cregsre the sixth magor grizely
outside Alaska. The |...1r§_|:-.l comcentration, S00 ta 900 bears, S .
. us.
and Glacler Mational Parks.
The plan has not been mer with the scnimony from canchers

lives in or around Yel
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tagrped fermale,
which was

recently relovat- W wsTone v e

od o Montana's & M s :
abmnetr Moun Salway-

pains 1o bolster Bitterroot

a very small Wilderness

popalation there !
The project Historic range of grizzdy bear

populanon m the LLS.
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thst .1-.:..11:T|p.1n||:'d the gray waolt's retmtrosd ety to Yellow
stinies [ a Bear stravs oo areas where homans Live or work,
a committee of resadents; loggers, and federal othasls woukd

decide what noown 1o take,

thune dictated from the outsade, ™

Protective Livestock
Collars=Toxic Threat?

EANMNELY HIE LSh i cOVIOLEe Daail
w1972, a poson called Com
nound 1080, or soditm fluo
TOACenie, 1% Makine a oome:
hack. For decades bvestock
mear was impected with T0OS0
and left for covotes to scavenge
When troces of the poison were
found o cagles and a Calitormia
comndor, the EPA dalled a halr.
After more research, m 1985
EPA surhorized Compound
LOXD for hivestock collars, Five

Tt wall be a liscal jusue,
w0vs Serviheern,

T =L
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stites have recerved permurs
1o wse them; seven more have
applicd. To rarget a covolte
ratding poars or sheep, several
dozen sacrificial lambs 10 select
ed herds are fitted with collars
that have rubber compartments
loaded with Compound 10180,
a-covote will mo tor the throat
and ingest the poisom

Comics fear that other ammals
eould also suocomb. T Coyores
iy con for mles 11.--'..“- -l'..'lr'.c
Recovering them s vital, to pre
venr secondary poisomng,”
[om Skeele af the Montana-

1 S TLE R i REiSEA] [IEMR WK

based Predator Progece. LES
Department of Agnicalture oth-
cials say that the collars” use is
tigghely controlled and that no
ROV other amimals are known oo

bave b pPessaned
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Flying Foxes Hang On in Guam

UNSUNG CARETAKERS of Pacific 1sland
plants, greganous bars called Hying toxes
pollinate flowers and disperse seeds. An
estimated 173 species range Africa, Asia,
and the Pacihic. Bur on Guam, demand
tor tHying foxes as meart—they once sold
for as moch as $35 each—contribured to
the decline of the island™s own specices
and those imported from other islands.
“By the 1970s ane of our two Hying
foxes had become extinet,” says Gary
Wiles of Guam’s Division of Aquatic and
Wildlife Resources. In 1989 an inter-
nanonal reary outlawed trade in flying
foxes between independent Paafic
nanons, ending most of Guam's importa-

(W[RIIF .rl-'.\llli.' Wik%s '-n-Ti.Il |1_'E.'._.I|- '|."|-"|[|'I Pi'II.ZEl!, H |
LS. Trust Territory, undl its indepen-
dence in 1994, Wiles hopes that the 300
roy 400 members of the sland’s surviving
species (above) will soon increase,
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Poldar Bear | [ Jimps

maritinru ! Siped Leigih erl male, 2.5 - Jing lemale,

25 m Weight Male, 350650

kg fernple, 175 00 kg Habilad: Sea loe and connlal watess [n the cimrmpolir pegions of the Sorthien

| r;_'|!'|| ||_|!|_-|_-]-|_| .'j.un-“-inll nomber: 25 00K - 35 ()

Mhdstographed by Morbert Rissine

WILDLIFE AS CANON SEES IT

This seemingly ageressive encounter is ac-
tually just a bout of playfighting between two
polar bears. In some lower arctic regions, the

bears engare m such antics while waiting for
coastal witers to freeze so they can retum to
the pack 1ce and a soltary life of hunting
seals. Decades ago polar bear numbers were
dechning from overhunting, and fears of
extmebon umited the polar bear nationy to

EOS Cirmiesn

by frprod-iw N B 1V RS enatiles
profesiiong phofogsgphars (o precisedy
aipdure dhe docioioe mooumt imith

g donadarndy ekl e Nndet nmge ond
gy ! frmafe corl i F i l|||-|-|l',||!_I by
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safeguard the bear's future. With protection,
populations imcreased, but a low reproductive
riute keeps these ereat white bears vulnerable
o natural or man-made events detnimental to
them or thewr fragtle environment. Asa global
corporution commuitted 1o soctal and environ-
mental concerns, we join in worldwide efforts
o promote greater awareness of endangered
species for the benefit of future generutions.
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Climbing New Heights

HE RMOST EXCITING THING there

et o an the Runls.”™ okes
writer (Uharlie Cobb |

thove, at left) of rock sittmg on Kunashne’s
Gasalt clitts, @ tavorse attraction i the greas

harae climbed th
towers with soentsts trom the Linrversity of Washmeton,

Accompanicd by transdator Vasily NMirgorodsky (inset, at lefe),

Charlie had o fight somée musaivings abour Hyimge ondocal hels

1 1 T r i "
L EHHETM—=0ITWLLMESs THE 1Y T 09T TV watlable i the Kunls

!u_ SiE ‘1 ||,.||'.|.|i later that it had m
radar.” A former radio correspondent, conpressional awde, civil

rights orpatder, and bookstore ownern, Chache recendy turmed (ee
ance after 11 vears ot our editosal statf. He lives with his wife,
A, and therr hvesyear-pld daoeheer, Sora, m Wi
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Sizing Up His Subject

1 arways KENEw he'd turn mito one of those,™ said a GEocGRAMHE
editor on seging this "I ot [Left) et Lo Mazzatenea. Lou has phis
tographed his share of ancient term-cotta soldiers, ncludmg Han
emperar [mg In's “army,” which |"pr el i our Ayt 1992
ssne. Lou’s rappdrt warh Chinese archacological agrthormes enabied
him fo cover new. exXcavarons neal _""n T | he Chine
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Where the Wild Things Go Witha deatening din. show

geese (above) descend for the
[t vou examne the map on tederal land, But most 15 night at Squaw Creek National
nages 12-13, vou'll see that the protped in one region, Consid Wildlife Refuge in Missouri.
dots markmme matonsl wildhde ering how the nation was settded These wetlands offer rest and
retuges tend o be clustered and what the landscapes are rations to 450,000 birds on the
rather than scattered. Near what  like, expiam the distribyvation ol wing between the Arctic and
kinds of natural features have tederal lands., winter quarters along the Gulf
the refupes been concentrated: A% shown on the map on of Mexico. A California tiger
W hy do voo think those lands pages 12-13 all tour migratory salamander, shy resident of
were set astde for wiladlite 1 tly .'-'-.:'. 4 follow north H-.. utn San Luis re-l"uge, E-FIEF“:IE lite
W hen the author visited sum roates, Why® Tf vou compare largely underground.
mer breedimg grounds tor birds that map with the “Mhysacl
m Yukon Deita National Wild Landscape™ map on
lite Retupe in Alaska, he tound the back af the sup
godwits from Australia and plement ard lay
sandpipers ftrom Paragoay, string un the lareger
Which birds had flown farther] map to-show where
've guessed, use a the tlyways are, what
world map or globe o check can vou say about
distances, W nat bodies of water the types of terram

did each af the rds cross? over which the birds
Cn the pull<out map supple Hv? Does it tend to
ment “Federal Lands in ikt be mountaimHs or
States,” every state shirws Somde Hatr. drv or wet?
I L Fd & | AR | i
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