NATIONAL
GEOGRAPHIC

From the Editor

FGuess we ll have to face the fact that humans
are, by nature, daredevils. For proof take a ook
at the natural hazards map supplement in this
issue. The map is the result of a three-year,
thyee-nation ettort o collect and graphically
present the

natural perils
that bedevil North America.
Scientists from Canada, the United States,
and Mexico shared information on hurri
canes, carthquakes, tornadoes, Hoods,
droughts, sunamis, voloanoes, winter

staorms, hatlstorms, wildfires, and landshdes. t‘;:"
d . -.I-:I

And when the data are overlaad with [_:-|.1|_1-1_|[._|-

Hon numbers, we hind o tendency fog 1|m|1lc
by pruat themselves in harm's wav in exchinge
for # splendhd climate, a gorgeous view, a

central location

“"Look at Los .'1|LI'|;.'_',L'|::?1 and Mexico ( iy
and Vancouver with thewr earthguake risk, or
Miami and Calveston with their hurricanes,
says Chrs Tocker of Emergency Prepared
ness Canada, the project coordinator. ™ Péaple
don't think about how or where they build,
Phey just ignore the natural hagards,”

\s they compiled therr mountains of

statistics, Tucker and his team alwavs con-
sigered the GEoGrAPHIC the jdeal place to
present them. They approached us with the jdea, and we went (o work

melding our maps and their data, The Reinsurance Association of Amierica,

LB T =) 1THIE T P ety P WD T | B el [0 0 PRGN == | T o ]
ai Al SRRl BES i e i PR e A T LRI T

which knows a 1hi|1!.: o two about the effects ol natural hazareds, savs the
resulting map is the most comprehensive it has ever seen, Rescarchers will
pore over the information for years to come. And at 8 glance we can apprci-
Ate humankind s adaptabnbity—and carious penchant for hiving on the edge.
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Living With Natural
- Hazards

A seismic jolt in 1989 turned unstable

fill under San Francisco’s Marina district
to liquid earth. Buildings collap ed, fires _
raged, people died. Natural cataclysn
in North America threa '_ 4 , homes,

and peace of mind as nev




By MICHAEL PARFIT Photographs by JIM RICHARDSON




FIERCE WINDS, FRIGID AIR, AND 20-FOOT

drifts stalled 82-year-old Irene DeVos on a
trudge to her mailbox in rural Minnesota
in 1997. Heavy snows nearly buned
DeVos's hame. "l hope it never happens
again,” she says—a universal sentiment

among survivors of nature’s wrath.




The frightful force of air




“MOMMY, WHY DID GOD DO THIS?"




Facing a rage of water




A TEXAS STREET BECOMES A TORRENT

as the rain-swollen San Jacinto River
forces Tannie and Frances Shannon to
flee with their infant granddaughter and

family dog. "It's hard to start over,” says
Tannie, his home ruined by the 1994 flood,

“but life has taken on new meaning.”




Nature's evil eye

ON THE STREET of the Lost Child
in the poverty-strewn suburbs above
the Mexican resort city of Acapulco,
Hurricane Pauline hits about 3:00
a.m. Its wind s Munted by the high
hills, but the rain roars. By 4:00 the
gullies sound like trains. By 4:30
water rushes across the floor of the
home of Marta Micaela Alcaraz

de ( .:|"~.".'.|'I.'Il', |H_l' .30 she, her s
band, and their four children are
groping through a thunderous
darkness inside the house, water
surging to them chests, “"Roberto!
Maria! Alberto! Imeldal Are you

there?” They must get out. But how?
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FUELED BY WARM WATERS, Hurricane

The October
1997 storm was vicious more for its rain

than for its wind. Dropping 16 inches on
Acapuleo, 1t bred mudshides and Hoods that
left hundreds dead and thousands homeless

Pauling veers toward Mexico

ke death, disaster repels and Tscingles

I_ 7 1

srraounded by danger,
& LCiniter at the University of Colorado
i Bowldder catalogs bwo dosen separate hozards,

rom avalanches to sea g Much of th



Frenzied gusts and fiery bolts
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Living in the
shadow of risk

PROJECTING RISK is an uncertain
scignce, Yat it's one pursued with
increasing vigor by LLS. insurers, who
have taken unprecedentad losses in
the 12905 from natural disasters such
a5 Hurncane Andrew in Florida and
the Northridge earthguake in Califor-
mia, which together totaled 28 hillion
dollars in claims, Risk Managemen
Solutions, Inc., of Menlo Park, Califor-
nia, is one of many firms that usa
computer modeling to help insurers
assess risk. Based on historic records,
RMS first simulates a set of hazardous '
avents such as hurricanes, factoring in
variables like wind speed, storm track,
and probability of occurrence. Then
it assesses the percentage of damage
a given event would cause to &l
types of buildings in harm’'s way. RMS
can then estimale an iNsurers aver-
pge annual loss from these natural
calamities,

Shown here for the first time are
RAMS's combined data for hurricanes,
earthquakes, tormadoes, and hall—

b
S0

FITLL

four of the most costly hazards to ikl
insurers: (Flooding, largely HALL
covered by the federal govern- 1\

ment, i= not included.) Losses

in the most hazardous areas,

shown as dark red patches, \

would be at least 45 times

greater than those in the lowest

risk zones, shown as dark green.

Such knowladge may move insurars

to alter their rates, but it hardly deters
people from moving to risky coasts,

&5 the adjoining population-density

map shows.
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nﬂ: as volcanic eruptions, hrthqu-uﬂ.
hurricanes, and twisters haunts the imagi-
nation. Here are some U.S. statistics

about hazards—wrought by nature and
humans—to help put risk in perspactive.

- 23 millllon Armericans e

hmulhﬁnﬂu_
Weather Service, from
1967 through 1996 NMood-
ing caused n average

al 138 deaths & year, fol-
lowed by lightning at

43, tornadoas at 70, and
hurricanes &t 24. Though

mach year of all cavses.

On average, tewer than
350 poople each year die
from foods, lightning,
tornadoss, hurmcanes,
sarthquakes, volcanic
aruptions, and hail,




aces at risk
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A wide path

‘ HAWAIL {Mam wlarnds)

e

L)
& mi 200 ‘
s N ) prrrprrig—

Gem 0D
“'-‘ll:IIF *l"n-
Mumber of reponed
"" deaths from hurricanes

- and tornadoss,

: 3 1970- 1998
® 1-10

. . @ 17-100
WIND. Usually benign and : A e

invisible, It can spin to a
frenzy of stunning destruc-
tion. Spawned by thundes
storms and sean In avery

state, twisters most often

strike the central US. and
Florida. Hurricanes in the
LS, cause nearly five billion

dollars in damage a year

FUPET A oas Aparage annual murmber
Histarically most deaths . of reported tomadoss,
resull from storm-surge ' ™ . 1970- 1995
Hooding. Une of the con ' . o5
nant's dasdiicst buiric S 10-2%
|r1-r:'r1,. deadliest hurmcanes B 75.50
which took B,000 lives, hit ; S [ 51-100

o) L e
Galveston, Texas, in 1900, L it 1 mors than 100
before sarly-warning technol- Annual hurricans
ogy. Thousands again could | il mﬂh“h!"“’
f-hﬁ it a big one hits the FHor- T o - 5-0.5%
ida Keys, with only one road N0 BALPE . 10-15%,

out for escape



Scourge of angry wind

ALE 87 SCOTT MLIATT
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Random touch of tragedy

THIRTEEN MINUTES. It seamed an etermnity for the Jarrell tornado to cover
five miles and blow the Double Creek neighborhood into barren oblivion
(right). Home that day and later mourned (above), the Ilgo family accounted
for five of the storm’s 27 victims. Mariz Isabel Hemédndez and her three chil-
dren survived in a 7-by-9-foot cellar (below) that she and husband Gabriel
had dug banaath thair home, by the U-shaped drive. Says Gabwriel, who lived
through a 1989 tornado, "I | didn’t have that cellar, | wouldn't have a family.”
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The grip of grief, the hand of hope

AT TS
“KYLE SUFFERS from the loss of all the little kids that died around him,” says
Vicki Woodward, whose son, Kyle Williams, plays on a neighbor's ruined

homaesite. Yat healing has begun. Beads, baseball cards, and scattered
treasures found in Jarrell's fields adorn a makeshift memorial to three boys

who died (below). Hundreds of volunteers donated time and money to help
residents rebuild. “| am aternally grateful,” says James Taylor, whose family
was loaned a trailer home. “We realize how much we did not lose.”




[ | 1 LYy
15 |1k | wWilil
|'_' | i
1
| g LS Lip B 11 y 4
.I!l: LT HCTA
1775 11 ifLick L%

:' l HE'S
TR
ILITE |
LAl . i
il i i ]
Flidi I'i
i | B4 T
i ¥ ]
e !
]
1 i
| ] T
lI 1
¥ ]
|
i
1 L .I
I iT
1 11 |
1 i i .I
]
W ifinie i
iy
| 1 i
IFTeEsded
LAs I
i 1Ld 1
.
. - I
LLia 1
¥ 1 I
] [} ]
| | Jil
L iigd
1 Ivlg
i i
|
¥ i i
1 i
e ey
= i
il P 1
i
1 - S
1 .Ill: i
Pl [
i L Fiil
i
] i ]
5 i

i e 1) i
1 1
1f 1 '
1 i id | i
i ¥
] 1t
L
| =T Ty
11 i i
P i
i
i
1 di i [}
k i 1 ] i 1
B ]
Frd 1 i
' | [ ]
P j '|II'|
| & iy i ]
i ]
i i
' il r w0
T |
¥ i
i | 5 | 11d &
BT, ial
||:- i I_||_ Fi
ii | i ]
11 (| i
I I Ky i
|| (]
i oA [
s E d i o LUl
[ ¥ i
i rFEd LR 1
| ) | | [
PR
[}
¥ i i iFi i
1 § !
] N I |
i B i i i
.
]
I A
| ]
v i i
il . .y . f
| | L 1
1 1 Fu 1
| i i i
] ¥
i = Sl
i
i | L |
]
129 i
i FFJ0
1 I
LB e | it
¥ i
. i
i I |
] ']
= I | L F i
i | B | ]
i
I
] i
iid |
Fyeid ek i g
i i § § §
L Li K
wldaid i
[ F L
¥ &L i
1, 1 L]
I b da
11 !
|II 1i ._-
i ™

|
| N |
|
- v
Al
rn §
It i
il
r ¥ 1
.
1
! ] 1 ’
[}
'l P
1 i
i
i §
¥
Li
1 L
[}
14 i
i
FiEl
] i
L L
N i
i
(|
5
]
120
1 i
|
1
§
(o W b e |
§
!
“ 5 |
j
h
i I
1
i ¥
= i
] [}
¥ §
i
id el
]
i
|
1

e Sidearm
i1 ll [ i .|_|
nackin'™ The

¥ . ] L]
1
11 1 1
| P
iTi I TirLrLy
Ty i i .
L 1 141 i
I i
1
HIER; " WAE e
¥ ] | o
-. I.. |
Y Tid i ii
i _
14 Ed 1 rgrs
i 1
I 'Fr
" .: K ] 1ji
1 1 I
i ' TR
1 I
# i 14
P 1
| 1 108
| L
¥ ] ] | |
L i [
i N '.".-.|
i
BTy THE, 10T
P 1 .|'
I i
FREY 10 [ FIih
1 iid |
i Y s ok M I'
I i riii
i LT
i § i
i i Il prpaA
I 1T Il I' T
BT |
NN, | f
1] 5 | | § | | -. | | |
1
1 _.' ESpire
|
T i i |
Ligd ¥ |I i |
1
LiCTi i
Ia i i
1 ] L'Afed dF X4
i i 7
il F I 11
11

il ||-|| O Xl
X
| il i (A | i
. i
N B i
i i 18R i T
EAERL T RO s L |
[ VL e
|
(] | f |
Flld Lk .
'} |
INLEQ i I ||:I 1
ki ¥ I-...!
') | |
[ LiLLE L ]
1
. .

I'H*1 | |
ey w ld e allowed 1o o
| LE el shie i1 | b
L AFL W e Mis el
[T1317 | F1av il veeed
sLUER R l& |- LIy i i
! Ii- ESAL || is i1l |
i| 111l 4 ¥ || [ e CERLET]
ielpiul than else in M
[l Y. and Canada are
PO L1etr gtviingt. [ ot
LIS Provinces Oh
ssistance and reboiding h
e federal government, b
II||||_ '.||.||' il L1 | 1
r s declared. FEMA ©m
enple directly, and loan
1 'IIII: T '-_.'|||!|
e I dldtnare 16 Wi e
Iy 1 | 99 N is=iss1rH an
':l ."I L 515 I CIiLa
wemies, which people call
4 FEMA also helps subsidize
Mt whalever i virl ol
iy i i i il il gl i
At o dedlime wil I et
|!I'| Ll 1N
£ A i i | i NN L |
! I. I. I. .I.Il | | | .I. 'I II :
Cdidl i .'. R L .'.I'.' II

f11al L
[ II
|l_| |
|.! 1 i
b 1

il i |



Menace within the mountain
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FEARSOME NEIGHBOR, Mexico's Colima volcano steams above
aan Marcos, one ol seven villages within the nine-mile reach of
the deadly pyroclastic flows from the last big blow, in 1913. "We
expect the next large eruption within my lifetime,” says Juan
Carlos Gavilanes, whose team monitors changes in magma gases
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AN EIGHTANCH SHIFT
beneath Los Angeles in
1994 toppled highways
and bridges and sent Offi-
cer Clarence Dean hurtiing
to his death as he rode

to work on a motorocycle.
A colleague grieves at the
scene for Dean (below),
one of 61 people to die in
the 6.7 magnitude quake.
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Earthquakes and volcanoes

Because many concrete
bridge supports crumbled
during the quake, the
state is shoring up hun-
dreds of bridges by fitting
columns with steal jack-
ets (right). "This will halp
prevent catastrophic fail-
ure when the next one
hits,” says engineer Gary
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Feeling the heat

AN ARSONIST'S biaze
in the parched canyon
above Laguna Beach,
California, triggered the
worst urban wildfire
of 1993. Flames raced
down the hills, devour-
ing scrub and million-
dollar ocean-view
homes with equal
appetite. The inferno
torched some 14,000
acres and 441 houses.
Greg Kearns's home
was not one of them.
The Emerald Bay res-
ident kept vigil atop his
shake-roof house with
a garden hose (right).
Though tha hose only
dribbled due to lack of
water pressure, Keams
saved his home and
two of his neighbors’
from flying embers that
ignited other structures
like tinder. “This intense
roaring fire was amaz-
ing,” says Kearns. "It
looked like a war zone.” |
The Mystic Hills neigh- A e
borhood took the worst ——
hit, with 286 homes = e
turned to ash. One that
survived (right] had a
fireproof tile roof, stucco
walls, extra insulation,
and fire-resistant land-
scaping that kept it safe
until firefighters came.
I eried, then | laughed,”
says relieved owner
Doris Bui-Bendei. New
houses here (far right}
are required to use fire-
proof roofing. But they'll
nead luck too. California
had 8,989 wildfires in
1993 alone. And fire's
tricky. “It jumps,” says
ecologist Mike Harding.
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When water goes wild

wlAY 31, THE3: A dam above
Johnstown, Pennsylvama,
fatls after heavy rains, releas
ing a flash flood that kills
more than 2,200 people

summer 1993: Record rains
drown the Mississippl Basin
causing some 15 billion dol-
lars in losses, the nation's
costhest Hood ever

Whether Irom a sudden
torrent, a8 slow balldup
snowmelt in Canada, or hurri-
canes in Mexico, flooding is
generally the deadliest and
costliest natural disaster. On
average it causes 200 deaths
and more than 3.5 billion
dollars in losses a year, El
Mima may push those totnls
higher in 1998
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Tale of ruin and revival
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T MVERLE ST AU el

THE HUMAN INSTINCT to
survive “come hell or high
water” was mightily tested
in spring 1997 as the Red
River of the North brought
racord flooding to the upper
Midwest and Manitoba.
Snowmelt from eight bliz-
zards that dumped nearly
100 inches of snow around
Grand Forks, North Dakota,
pushed the river to 26 feet
inundating 75 percent of the X% WYESA, NN T TS
town. Fires from electrical deputy fire chief Peter O'Nelll. foreign peacekeeping
shorts destroyed 11 buildings Moving north across glass- missions—sandbagged and
despite aerial chemical drops  flat prairie, the Red became a  shored up dikes to save sev-

(above) and firefightars’ 25-mile-wide lake, swamping eral small towns. Says Maj.
efforts to find hydrants hid- some towns, surrounding Shandy Vida (above, at left),
den under freezing water others. Canadian troops— “It was great to be able to

(left). “it was surreal,” says many of them veterans of healp our own people.”



Haunting legacies of loss




crowd the Grand Forks
dump. In neighboring
East Grand Forks, Min-
nesota, a family told
their tale of loss with
a sign on their home
(left}—one of hundreds
later demaolished to
maka room for a flood-

plain park. Olive Swen's
sister, Shelley, helped
salvage china (right). but
Swen lost her children's
keepsakes, “the things
you can't replace.”

CAROLYN LASTEN



Slow road to recovery




DISPLACED BUT NOT DEFEATED,
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Hanging on for brighter days
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through
disasiers
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But the
whether to
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human nature.
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goes a long way,

[ Tyes
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Wil CeT soine  lood

plan, then vou can still
think clearly, said Fred
Samuel in Santa Ban

ar,. U yourve
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You don't even know where your kids are

Fro

s gt throug
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| slgnihcant hazards almost roy
tinely. Some Mexicans live comiortably with o
level of heat that could kill in
when cold milder than a Canadian wintes
caught thousands of Mexicans unprepared in
late 1997, it Killed dozens of people. Even vast
Hoods are normal in places like the Amazon
whiere peo
tied to thetr porches

Certainly the increasing costs that both vic
CIFLLS ni r...I:I,I:"il'!,l.'."-- ['.I'- 0 recover rfromm l.i'l"-.i,l-!'-
ters show the need for both better mitigation
ind better preparation. The whole point ol the
North American effort 1o T haziards is, after
all, to help us learn wayvs of gettiing along with
them
more willing to acknowledge how unsate life

really 1s.

[tironto., Dt

i . e
= have howses on stilts and canoes

In order to be safer, we mav have 1o be

7 cparation w il alwavs clash with our emao

tions. After a disaster disappears, humans tend

e
=

ITS NO PLACE LIKE HOME, but a govem-
ment trailer park offers relief to hundrads
of Grand Forks flood victims. “I've made
a couple new friends, and it's been fun,”
says Andrew Dozhier (opposite]. Such
resilience may be the most useful tool in
repairing the upheavals of nature.

tr back away from is
memories amnd the les
soms il teaches. We do
not want wy look ot what
we do not want o see,
el the moslt impor
tant thing aboul ouwr
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die 1t
prinic,
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with
nificent grace

IN THE STEAMY Stburbs
af ".l'.'l'lli'u'llll. g Maria
Micaeln Alcaraz do Cas
rello stands m the shell
af her house, with the
btk witrd wanshied awily
aned the staircase g
e off e waall tne b migss
af broken bricks and
rerrforcing Dars Se s
waashrine clothes i1 o
wonden fub, O a fHIST IE
trend it shaeed of migrror no
Igeer than o hapd; she still cares fow she looks
Cin the wall, froeee oo el angs o spnele i)
high-heeled shoe, the ondy thing she saved from
I"I.'n, ! .'||rl;|.‘|r.I

Micaels comes o thes shell every day [o wiish

crrncl cook aod erve her farmaly mcals,

"Win" serve lier sband. " lts not o e
artvrmone. It s st o proece of biariid
"N she svs, T s oy home,

Micaela stops washing, She describes the flood
again g laughs. She fooks up ar the shoe and
grves mie that mdomitabile grim thai [ have seen
on the faces of many people who have faced the
disitegration of their lives and realized that
thongds tire Earth 13 stranger thart they hod e
P TIT L S0 are they

Micaeln fuughs aguin.

"Ome shoe!™ she savs. "1 ended P llu"l-Il'

Corisilereilol U

Learn miore aboul natures wild wide and shure yous
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| Undersea eccentric

Brilliant against dark sands,
a striated frogfish moves
toward a clump of algae,
where it will virtually van-
ish, leaving only the worm-
like flesh dangling from its
head spine visible to lure
prey. L.Irl_ vater photogra-
phers like me search avidly
for this fish that fishes:*
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number and vanety af frog

fmh living in algee Deds ang

sponge gardens in northern
sillawesi's Lembah Strain
Because of thaeir camou-
flage Trogfish are tough to
find and aven tougher 1o

identify. For example, the

=) of a Kind

craaturas o loft and below
are paintad froglish found
living within a mile of aatch
other, all members of the
same speces. Compounding
the idantity problam, most
froafish can chango color
gver periods ranging from

a tew days to a few minutas

University of Washington

roologist Theodore W
Fietsch spent 15 years study-
ing froghsh spadimens world
wite, He concludad that
features such as the structure
gl the head sging and “lure,”
ar esca, which the painted
frogfish below uses ks 8
baited rod to attract prey, ara
mare stable than coloration
Pietsch's wark reclassilied
|65 namead specias into tha

41 frogtish recognized today.
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Parenting ends with mating
far striated frogiish (Delow),
A female releases thousands
af eggs In-# gelatinbus mass
that absorbs seawator slong
with a msle's sparm. This Tet
tilired agg raft drifts near the
surface for sevaral days and
than sinks 1o the sea holtom
as the emiryos halch

Off Australia's southem
coast | found one of 1The few
frogfish that does its parent:
ing differantly. The smoath
froghish lays fewar but largaor
engs (nghth than most frog-
fish species. One of the
mating pailr guards tho
embryas until they hatch—

but nasad nevear nmiss a e,

40

frogfish

It can feast on would-be
predators lured into rangs
by the plump and tantaiiring
ambryos. Its fins-on parant
Ing stylie probably gives the
smooth frogfish & highar
offspring survival rate than
olher species

Frogissh thrive in tropical
and subtropical waters
around the globe. Yet this
stealthy survivor must still
depand on us 1o protect its
ACOSYSTEmS []

Fren Haventuaga has photograpnad
manniees, giant oclopuses, il
gianl cuttlefiah for the magazine
His mast recenl story, on laathe
star crinoids, appearad n tha
Decembear 1395 (S5ue
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Denmark




In a surmmer reprise of winter's interminable gloom, a storm soaks Copenhagen and pelts
cars with windblown bits of broken roof tile. Such days are rare in the golden season when
light lingers until 11 p.m., enticing sun-loving Danes outdoors.












enMARK 1s a little land of hve and
a quarter million souls. most ol

them Andersens, Hansens. lensens,

lacobsens, or Petersens, with a few Madsens

and Mortensens and Rasmussens thrown in for

variety. who live on a pleasant green peninsula and two

large islands and many tiny ones north of Germany. between

the North Sea and the Balte. a I jor .-'u]:r|riiq_‘r of ham and

cheese and ceramics. a nation ol il*l*{-'|igirm.~a | utherans, a

democratic society prickly to wealth and privi-
legge and the home of & royal line that goes back
to A.rx 935, The penmsula s Jutland; the two
islands are Zealund, which includes Copen:
hagen, and Fyn. A handsome and civilized
country, its anly wilderness the sea.

The entire country is a little smaller than
Lake Michigan, and il it were slipped n there,
between Wisconsin and Michigan, it would
not be such a bad fit culturally, The same dark
humor prevails as in the Midwest, the same
stoicism and gentility, It would be a shock to
land in & Great Lake, but the Dades would
study the situation and work out the best deal
they could, keeping their queen and flag, ther
chirpy language, their generous health and

Caamprmos Kerouom, the host of A Praweee Flome Com
porrien arkd discoverer of Lake Wobegon, has carred
on a long and bumpy romance with the coomiry of
Dewmmark.. He admits to speaking Danish well enough
to get into trouble but not well enough o get oat of
it. For farmer stalf photographer Ssse Bumsapend, a
native speaker, portrayimg her homeland lar the maga
ane has been a long-held dream

56

unemployment benefits, their 37-hour work-
week, their five weeks of annual vacation plus
assorted holidays, their mine political parties
(Social Democrats on the left, Radikale in
the center, Venstre, or Left, on the right). They
might ban the so.clled Danish pastry (too
gooey ). They would make fun ol everything
Ametican and lambaste our foreign policy.
They would see themselves, in every way, as the
beautiful swan trapped m the realm of ducks.

Life in Denmark is divided mto two parts,
the Golden Summer and the Great Murk,
which extends from late fall to mid-spring. The
manths of youth and beauty, when the sky is
light until almost 11 pon. and Danes ke to the
beaches, eat in their gardens, soak up the sun,
feel sleek and smart, and the other months,
when they go to and from work in the dark and
the rain and just try to keep putting one loal
in front of the other and not get too glum

| used 1o spend Christmises in Denmark,
back when | had connections there, and |
remember the might flight over the Atlantic, the

WNATIONAL GEOGRAPHIC, VLY 10GH
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sun rising to reveal the solid coud bank below,
the descent through cloud o Copenhagen Air-
port, like coal miners going down into the hole,
the pilot putting the wheels down and the
ground stll not visible, and then, suddenly,
red -tile roofs of houses in the mist below, deep
green meadows, tree limes, rain trickling across
the window, and the wheels bumgp on the run-
way, and you're in Denmark, in a gloom so
dense you feel it in vour skull.

You disembark anto a shopping concourse,
and past the mink coats and crystal a sign
poinits you o customs. You parade through,
a little surprised ar how casvally the Danish
pulice glince at your passport, (The man
who wives vou i miay be the last uniform
youll see for a while, Danes being a self-
policing people who preler that authority be
inconspicucus, ) You collect vour bags, and off
tor the cabstand, the air gray, drizzly, with o tamyg
of salt and smoke.

The cab races off through Amager, past the
soccer fields and into the streets of the city, the

CIVILIZED DENMARK

Sanahaichued frefwesn
e Mirtbe g Elubae
Beas, Denmaik's din
Lamnid il g
atchipalogn i morm
Than ADK rebivrren Form
atnndingvin's sl lnat
enuitry. Frarm the cap
itak city of Coponhagon
on Uia miand of Zea
larid, Ciarvish rule
sxtends 1o the Faroe
(alands nosth of Seot-
lamd pnd acress tha
Atlanti 1o Groesnbanel,

identical brown-brick apartment buildings,
the mustard stucco howses, passing a stream of
bicvikists pedaling solemnly to work in their
bright red or vellow dlickers. Danish jumps out
at you from signs, lots of cognates here: A
drugstore 15 an apotek [ remember apothecary ),
and a merchant is a fundfer—a boghandler sells
hooks, o vinfdler wime—a restaiirant 15 a res-
taurant, and you realize that you won't starve
here or get lost.

sober-faced Danes queue a1 the bus stop in
the rain, which they do not flinch at, and it
dawns on you that a davlong rain is not un
ustial, this s a North Atlantic winter. The sun
wiont 't shine tomuorrow, maybe not the next day,
You have arrived o 4 land where Christmas
means more than m, say, Barbados; it is the last
outpost on the long grim trek toward spring.
Prack gray sky at noon, dull brown brick all
around, dead trecs, broken glass i the gutter,
and you, sorry you, your head like a sponge full
of mud. At first you think it's jet lag, and then
yout realize that everyone else feels this way too.

i i



Welcome to the birthplace of existentialism,

The taxi brings you over the canal and into
the heart of Copenhagen, the grand old city
that has resisted freeway and high-rise in
defense of its narrow, twisting brick streets
from medieval rimes, its skyline of green
church steeples, its pretty squares and foun-
tains. Past the Christiansborg Castle where
patliament sits, past the big department store,
Magasin, and the Roval Theater hulking on
Kongens Nytory, a plaza faced by stately old
piles, and up a narrow street called Bredgade
(Broad Street), past the queen’s palace at
Amalienborg, and up to Qsterbro, where [ once
lived, in a big echoey belle epoque apartment
on Trondhjemsgade, The dining room had a
14-foot ceiling with plaster moldings, and
when | sat in it, writing, it felt as if 1 were draft-
ing the Treaty of Ghent,

We celebrated Juleaften there every Decem-
ber 24. My stepchildren and | trudged through
the late afternoon mists to Trinitatis Kirke,
where little Seren Kierkegaard attended
confirmation class, the church the Round
Tower is attached to. It was packed to the ral-
ters. Christmas Eve with shiny children and
their mors and fars and mormors and morfars
and farmors and farfars, We sang the old Dan-
ish carols and heard a sermon about our obli-
gatioms to the Third World and hiked home to
our pork roast and caramelized potatoes, and
the oldest boy lit the candles on the tree in the
dining room and threw the doors open, and we
looked at it and gasped—every vear the same
gasp—and ran hand in hand through the dark
rooms singing, “Nu er det jul igen,” and opened
our gitts.

The 25th is an afterthought, 3 quaet day for
recuperation; Christmas Eve 15 the great night
of the year. And on Nytirsaften, the 31st, you
sit down-at & p.m., along with everyone ¢lse in
Denmark, and watch Queen Margrethe deliver
her annual homily 1o the people. It lasts about
|2 minutes and ends with her greetings to the
people of Greenland and the Faroe Islands
and 1o the people who work on the sea. “Heart-
felt greetings from the prince and me,” she
says, beaming. “God bless Denmark.” And then
everybody proceeds to get a little drunk, or
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maybe a lo. At midnight Danish television
plays the romantic national anthem, and you
stand, champagne in hand, and sing it, reading
the words off the screen, At 2 a.m., to clear your
head, you go for a4 walk. Blocks and blocks of
five-story brick houses; gray, white, cream,
blue, gold candles flickering in the casement
winidows; the steep red- or black-tile roofs, the
forest of chimneys, dormers in the garrets; and
vou feel the romance of Copenhagen, as if
walking into dn old painting, the enchantment
of darkness and rain and the warm hearth that
vou ‘eventually will walk back 1o,

HAD sEEN enough Danish Decembers to
hold me for a while, so | flew over last
year in June for & week of summer. |
looked sround Arhus, the handsome
harbor city with a forest next to its
downtown, and had dinner with Bran, a poet
friend and iconoclast whe loves to drink
whiskey and disparage the monarchy and the
church. "Brian is one of those English names—
Tommy, Jehnny, Brian—that working.class
parents favored afier the war” he said. “It's a
ruffian's name. If there was a Brian in a class,
the tescher would smack him on the first day
and get it out of the way.”
| drove up to Skagen, where the turn-of-the
century artists Michael and Anna Ancher and
P. 5. Kroyer painted fishermen and garden par-
ties and ladies in white strolling along a beach
under the midnight sun. 1 took the train to
Fyn for Midsummer Eve. | visited Gilleleje,
the vacation village on the north coast of Zea-
land from which, o escape the Germans in
October 1943, Danish Jews were smuggled by
fishing boat over the sound to Sweden. | swam
i the sea there with friends;, which | wasn't
going to do, being skittish about nudity and
knowing how cold the water is, until my
friends said, “Of course, you don't have 1o il
your'd rather not,” and then, of course, | had to,
And | hiked around Copenhagen, along
earthworks and remains of moats and along
the pier where cruise ships tie up, to the statue
of the Little Mermaid, sitting on her rock,
looking small and forlom, and beyond her
o the magnificent fountain of Gefion, the
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goddess at the plow, lashing her oxen, water
spraying from their nostrils, and great plumes
arching up from the plowshare. | sat at outdoor
calés in Grabredretory and Kultorvet and
spoke my pitiful rusty Danish to waiters and
dte my herring and studied the passersby.
Danes are good to watch, They keep a stolid
public expression, like Buster Keaton, and are
masters af the raised evebrow, Let a wailer
drop a tray of dishes and looks of deadpan
wmusement Hicker on every face, incuding the
waiter's. | step anto a bakery, and when the girl
biehind the counter savs, "Goddag,”™ [ say, "God-
dag, jeg vil gerne ha' to lille stykke boller,” and
her left brow lifts and she says, "Oh, vou want
twi of these buns?™ “Ja, tak,” | sav. "You speak
Danish well,” she says. “Where in America are
vou from?”

I am stopped by a young woman in jeans
and & cutolf top who asks where to catch the
train to Deer Park. A major thrill for me, to be
asked for directions by a Dane, in Danish,
and 1 tell her in Danish where the S-train
station is, and add, "And thank you for your
navel” It is a very handsome navel, She covers
it in mock modesty and murmurs, "It was a
gift from my mother.”

In a café near Kultorvet, | used to sit every
week and drink coffee with Fradley Garner, an
émuigre who speaks Dunish with a New York
accent to his grandchildren. "No matter how
much you like Denmark, its good to get
together with someone who knows who Joe
DiMaggio is,” he told me once.

In another caté T would have lunch with my
friend Elly Petersen, a tall; aristocratic lady of
74 when | met her on my first trip there in
1985 and she told me about her flaming
youth, dancing to American jazz in the clubs
af Norrebro. We sometimes had oysters and
champagne, what she called "the Karen Blixen
lunch,” but usually we ordered the classic: her-
ring on rve bread with a shot of aguavit, and
then another shot, followed by a fish fillet with
a glass of beer, and then a slice of roast pork
with the rnnd on, and a slab of blue cheese for
dessert, and coffee.

Elly had met Victor Borge, she said, in 1937
in a dance hall called Zigeunerhallen on Jagtve;
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in Marrehro when he was still Borge Rosen-
baum and played piano in a jazz trio. Once
she had danced with him. "Really,” she said.
“I did.” Rosenbawm was a lew and wrote satiric
songs about the Nazis and, on the verge of
arrest in 1940, he caught a boat to Sweden, Elly
rold me. And a few months later he snuck back
home to visit his mother, who was dying. He
sat by her bed and told ber a sweet lie; he saud,
“"Mama, I'm going to Hollywood and get into
the movies, and when 1 do, I'll send for vou,
and we'll live in Californda in a big house with
a swimming pool.” And she said, “Borge, don’t
let it go to vour head.”

Back when [ knew Elly, | aspired in a modest
way to dress, smell, walk, and speak Danish,
and she corrected my pronunciation, so |
would sound more like the queen, less like a
yihoo. | remember exactly when my Danish
reached its high-water mark: It was late one
night after a. one-month total-immersion
course at Askov Folk High School, in the com
belt of Jutland, when a fellow student and 1 sar
in a tavern jabberng away, and after 15 min-
utes or so he suddenly stopped and said, "Hyvar
kommer du fra?” and | said, “Mirmesata, matur-
ligvis,” and he laughed and said, "feg er en Tex-
an,” Born and bred in Dallas, but he had a good
accent, We continued, in Danish, talking about
what we loved about Denmark—the white
stone churches, the golden barley fields, the
shadowy beech forests, the good humor of
daily life, the calmness of the people, their
social grace, their eternal, untiring tolerance.

It is—let’s be frank here—almost everyone's
idea of the World's Most Nearly Perfect Nation:
a clean, peaceful, well-regulated society popu-
lated by prosperous (but not greedy or rapa-
cious), tolerant (but principled), law-abiding
(but humorous), computer-literate, bi- or tri-
lingual people who all vote in elections and are
as witty as Victor Borge and have no hang-ups
about sex and reside in sunny, energy-efficient
homes, the decor running toward light woods
and primary colors, who can discuss (in excel-
lent English ) the infrastructure needs of devel-
oping countries or the Danishness of Woody
Allen while serving perfectly poached salmon
off handsome (Cortinued on page 64)
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Mirrors and madness distort characters in the Royal Danish Ballet’s production of The
Lesson, the allegory of a sinister dance master who dominates his students. Denmark’s
largest professional ballet company performs around the world to international acclaim.







earthenware, copies of which are on display al
the Museum of Modern Art in New York City,

Despite Denmark’s manifest virtoes, Danes
never talk about how proud they are 1o be
Panes. This would sound weird in Damish and
violate their pride of modesty, When Danes
talk 1o foreigners about Denmark, they always
begin by commenting on its tininess, its wim-
portance, the difficulty of its language, the
general small-mindedness and narcissism and
self-indulgence of thelr countrymen, the high
taxes—52 percent is the average income tax
rate, iund there’s 4 25 percent sales tax. No
Diane would look vou in the eve and say, " Den-
mark is a great country.” You are supposed to
figgure this out for yourself:

It is the land of the silk salety netl, where
almost half the national budget goes towarid
smoothing out lite's inequalities, and there 1s
plenty of money for schools, day care, retrain-
ing progriams, job seminars— [ Xnes love semi-
nars; Three days at a study center hearing
about waste managerment is almuost as good asa
ski trip. It 15 a culture bombarded by English, in
advertising, pop music, movies, the Internet,
all the chic media, and despite all the English
that Danish absorbs—there is no Danish
Academy to defend against it—aold  dialects
persist in Jutland that can barely be understood
by Copenhageners. It is the land where, as the
auving goes, "Few have too much and fewer
have too little,” and an American is struck
by the sweet egalitarianism that prevails, where
the lowliest clerk gives you a level gaze, where
Sir and Madame have disappeared from com-
mon usage, evenn Mr. and Mres., and children
address teachers by their Arst names. It's a
nation of recyclers—about 55 percent of Dan-
ish garbage gets made into something new-—
and no nuclear power plants: The Danes prefer
windmills. It’s a nation of tireless planners.
Trams run on time. Things operate well in gen.
eral. Only 2 percent of the national budget goes
to police and prisons and courts, and 3 percent
to defense. It s a famously peace-loving coun-
try, whose troops, part of the UN peacekeeping
force in Bosnia, engaged Serbian militia in a
firefight in April 1994, the first official Danish
act of war since | §64.
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Such a nation of overachievers—a hrochure
from the Ministry of Business and Industry
says, “Denmirk is one of the world’s cleanes
and most organized countries, with virtually
no pollution, crime, or poverty, Denmark 15
the most corruption-iree society in the North-
em Hemisphere.” So, of course, my heart lifts at
any sighting of Danish sleaze: skinhead graffiti
on buildings (" Foreigners Out of Denmark!™),
busted beer bottles in the gutters, dronken
teenagers slamped in the parl.

Last summer in Odense, two blocks from the
Hans Christian Andersen birthplace museum,
my <ar was broken into and a billtold stolen;
around the cormer from the crime scene was i
wooded area littered with garbage, where
gaunt figures sat shooting up heroin, | enjoved
telling  Danish friends about this for days
afterward, When they expressed chagrin, |
said, "Hey, No problem. We have crime in
America too,”

ONETHELESS, it I8 an orderly
lanel. You drive through a Danish
town, it comes o an end at
stone wall, wnd on the other side
. is a field of barley, a nice clean
line: town here, country there, The stores close
al six, even carlier on Saturday, and on Sunday
you window-shop; an American has to learn
that sometimes you just plain can’t have it It 5
not a nation of jaywalkers. People stand on the
curh and wait for the red hght to change, even
if i's 2 a.m. dnd there’s not a car in sight. The
red light is part of the system: You cross against
it, and you are showing disdain for your coun-
trymen. (1 feel sheepish waiting for the red
light, so I eross, and several times | discovered
that Danish drivers don't slow down for jay-
walkers. They don't see you in the crosswalk
because you're not suppased to be there.)
Danes don't think of themselves as a
waiting-at-2-a.m.-for-the-green-light  people
—that's how they see Swedes and Germins,
Danes see themselves as.a fazzy people, impro-
visers, more free spirited than Swedes, but
the truth is (though one should not say it)
that Dvnes are very much like Germans and
Swedes, Orderliness is a main selling point.
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It is the land where, as the saving goes, “Few have too mueh and

lewer have too little,” and an Ameriean is strnek by the

sweet egalitaranism that prevails. where the lowliest clerk gives

vou i level saze, where Siv and Madame have disappeared

Lromn common n=age, even Me and Mes and children

address teachers by their lirst names.

Denmurk has few natural resources, lmited
manufacturing capability; its firture in Egrope
will be as a broker, banker, and distribuor
of goods. You send your widgets by comtainer
ship o Copenhagen, and these bright, young,
Fnglish-speaking, utterly bonest, highly dis-
ciplined people will get your widgets arouwnd
to Scandinavia, the Baltic States, und Russia.
Airports, scaports, highways, and rail lines
are ultramodern and well-maintained. There is
a presumption of punctuality here. An Amer-
ican train leaves the station if all the mem-
bers ol the Departure Committee can find
no reason for it to wait; the Danish train leaves
the station onless someone throws  himself
across the triack and he happens 1o be someone
they like.

Daily lite turns on predictability. If the time:
table says that the tram leaves Klampenborg af
7y and arrives at @sterport Station a1 7:27,
those times are reliable; and if vou invite Jens
and Camilla for dinner at 7:30, that’s exactly
when they 'l knock on your door, not two min
wtes later. And when you open the door, they
will expect that you too have managed your
time and are not racing around snatching up
dirty socks, that dinner is under control, the
candles lit, the wine chilling, the hosts pre-
pared to be congenial,

To Dunes this 1s a sensible way of life, and 1o
an American it seems marvelous at first, and
then it strikes you as stifling, Weird, ¢ven. You
meet Danes who have their lives planned in
quite some detail for vears in advance and
derive combort from this. You sce how stability
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1= cherished. You meet an old marned couple,
both teachers, who keep their finances sep-
arate, and the wile savs, "1 would love to visit
America next summer Ce is going, but 1 can't
afford 1" To an American, this is perverse,
They love each other. Why can’t Qle just pay
her way? Becanse that is not how those two do
things, that'’s why.

A few yeuars agn, walking along Store Kong:
ensgade in Copenhagen before Christmas, |
passed a building gutted for renovation and
looked in the cellar window, and there, on a
dirt tloor, surrounded by piles of lumber, weie
three long tables covered with white cloths and
set for a meal, a Christmas centerpiece on each
table, with candles and hrtle Tranish flags, and
al each place setting, silverware, a gloss for
aquavit, a glass for beer, a china plate, & napkin,
The construction workers were about to enjoy
thewr traditional Christmas Junch, with proper
china and silver, with the herring and aguavir,
the requisite toasts and specches, and by the
time the apple fritters were served, they'd be in
4 mood to sing Christrmas songs, and you knew
exactly which ones they'd sing.

| told & Danish friend, “If American workers
held a Christmas party, they would go to a res
taurant.” And she said, "Why should they be
ashamed of where they work?”

The orderdiness of the society doesn’t
mean that anish lives are less messy or lonely
of angst-ridden than yours or mine, and no
Dane would tell you so. You can hear plenty
about bitter family fends and the sorrows of
alcoholism and about aimless, overindulged
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young people working the system to make a
cushy life for themselves and perfectly sensible
peaple who went off one day and killed them.
selves. An orderly society can't exempt its
members from the hazards of life.

But there is 4 sense of entitlement and secu-
rity that Danes grow up with and Amencans
don't. Certain things are yours by virtue of
citizenship, and everyone kmows what they
are, theyre the same for everyone, ond you
shouldn't feel bad for taking what you're enti-
thed 1o, you're as good as anyone-else. A woman
in Horsholm, who had lived in California as a
child, told me: 1 miss people | knew in Amer-
wa, how open and friendly they were, bin
it's better to have a safety net under you. You
miight not have a chance to do big things, but
nothing so bad will happen to you” The rules
of the welfare system are clear to everyone, the
benefits vou get i you lose your job, the steps
you take to get o new one; and the orderliness
af the systemn makes it possible for the country
to weather high unemployment and social
unrest withou! a sense of crisis.

There is social unrest in the World's Cleanest
and Most Organized Country—which 15, to an
American, certainly interesting, considering
how Danes once lectured us about racial intol-
erance, but never mimd that, Now you hear
them discuss the couniry’s troubles with s
Yugeslavian and Torkish guest workers, who
came M) vears ago when the country needed
cheap labor, and today the guest workers' chil-
dren, Danish-born, Damish-speaking, Muslim,
are discrimimated against becanse they have the
wrong last names. Protest demonstrations Hare
up in the Muostim ghettos of Ishaj, and right.
wing politicians have seized on the 1ssue, But
| never heard the problem described as intrac-
table: Everybody seemed to think it would get
worked out eventually.

Denmark is the stable society it i3 becaise il
s productive and prosperous, and because
[Xanes get a similar start in life, whether you
grow up in the mansions of Hellerup or the
tenements of Norrebroo At birth you become a
member of the Lutheran Church. (You can
petition to get out, bul it's no simple matter.)
You go to similar day care centers, toddle off to
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the same kindergartens, then o a folkeskole for
grades one (o nine, where, in the fourth grade,
vout begin the serious sty of English (i sev-
enth, German or French). There isnt Public
School 10 for the poor and St. Cuthbert’s-on-
the-Hill for the mill owner’s childrem every-
body goes divwn the seme road, In the spring of
ninth grade you reach the great divide and hind
out if you go to gymnasium or a technical
school or a business school for late hloomers.
Ciymnasium s for the serious student, no trou-
blemakers, no stackers, no goothalls, About 40
percent wind up there. Al the same time the
state starts paying you a stipend of ap w1500
kroner a month ($260), depending on yomr
parents’ income, [t's meant to even up the odids
a little more.

After three years of gymnasium you take the
test that pretty much decides vour carver, the
studenter exam, Admission to vanioos colleges
and professional schools s by bidding, high
studenter =cores get first dibs. It takes a very
high score to get into the humanities, med-
icine, dentistry, or psychology—a lesser score
to major in math or physics or chemistry or
theology. On the other hand, to become a mid-
wife (in Danish, “earth mother™) takes a very
high score, it being a popular career. So the
woman in blue scrubs who tells your wile to
tuke n deep breath and push hard may be a
good deal brighter than the guy in the pulpit
who explains the parable of the vineyard.

Y LAST DAY in Denmark | took
the Inter-City Express from
Copenhagen to the sland of
Fyn for Midsummer Eveat the
- . howse of ald triends, o teacher
and his wife, a writer. The tram no longer
switches onte 4 ferry for the trip across the
Great Beln it slips into a nmnel and races
under the sea and up to an island and over a
hndge, the longest rail-auto bridge m Eurncpe,
6.6 kilometers long, one ol a series of bridge
and tunnel links that will kot Denmark
together and tie the country to Sweden. My
friends, Britt and Torben. met me at the stas
tion, and we drove south 1o their hoose.

| smid | missed the tram-ferry, and they said
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they had muxed feelings about it “But then we
Danes love to hold two opposing views at the
same time, said Britt. “That's probably why
there was noo referendum on the bridges,
because the people might have voted against
them, our of sentiment, even though everyone
knows they re necessary, We can’t think of our-
selves as an island anymore. But we still do.”
The car wheeled south, through the rolling
paradise of Fyn, and we talked about the Dan:
ish love ol parados—the tendency to strive to
get ahead and 1o deny that you are doing any
such thing. To belong 1o the Lutherun Church
and yet never attend except at Christmas.
{“Actually,” said Britt, "attendance is up a little,
You see 14-year-olds coming in to be baptized,
sometimes over their parents’ objections. Any-
way, there are more coming in than going
out,”) The paradox of a highly secular society
—no Dane running for office need make any
public show of religious faith whatsoever, in
fact it would be taken as bad taste—and yet
Dranes take Easter as o holiday dand Maundy
Thursduy and Good Friday and Easter Mon:
day, plus three days for Christmas, and What -
monday, and something called Great Prayer
Day o Apnil. “Well, that’s yust us,” said Brit.
anes have belonged to the Eurppean Union
since: 1973 and still, down deep, leel opposed
to i, she said, “We are terribly offended by
our hureaucrats who go to Brossels to work for
the EU and earn more than their counterparts
here, fiv hirst-class, live in luxury apartments—
at least, we think they're luxurions. We're
funny that way. IF 90 Danes were living the
high life in Brussels, or if we thought they were,
wie might very well vote Denmark out of it”
Britt and Torbet's house is an 18th-century
sone house on the ouwtside, modern on the
inside, old cagement windows with thermal
panes, an antigue ship captain’s table with a
computer on it, by which Torben exchanges
¢-mail with me. Shelves full of books, dozens
ol American novels, Cheever, Updike, Heming-
way, Paul Audster. The house looks down a
lang slope of meadow toward the sea; the
sland of Langeland in the distance, and the
island of Ere, the name of which | am one of
the few living Americans to pronounce almost
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correctly, they told me. I was so proud, 1 tried
o work Ao into the conversation all evening.
Even if 1 barely understood what the conver-
sation was about, -said, “Would this also be
true on Arat”

There were 30 guests milling around i the
backyvard when 1 arrived, and a few minutes
later we took our seats at two long tables in
the backyard. Torben rused his glass and wel-
comed everyone and sod, "S5k, Velkormen.”
And we sat down to shrimp salad and poached
stlmon and lamb and red wine and very
o breal.

The dinner mcluded long wasts, to the
queen and o America and to one another, and
there were songs about the beauty of the Dan-
ish landscape and Hans Chnistian Andersen’s
hymn that beging, “In Denmark was | born,
there 1 have a home; there 15 my root, [rom
there oy wihrld beging, O you Danish tongue,
you are my mothers voice, how sweetly you
bless my heart.” Every time | looked around, 1
suw people smiling.

HE SKY WAS STILL AGLOw at eleven,
when we hiked down 1o the shore
where Torben had lad a ten-foor-
high tepee of lumber and kindling
for the bonfire. His sons trooped
down from the house, bearing a life-size strow
witch on a pole, She was decked out in a dress
and hat and shoes and stockings and riding
a broom. "Those are my and your mother’s
clothes!” eried Torben in mock dismay, They
propped up the pole in the lumber and put 4
match' to the wood, and we sang hyming to
Denmark and summer as the hlaze licked at the
witch's skirt and she went up in Hames,

Your could see, up and down the shore, bon-
fires for miles. Evervone in Denmark seemed to
be outdoors, busy: banishing evil spirits from
the land, When the five burned down, the boys
and men took tums leaping over the embers.
We went up to the house lor collee and cake,
and I climbed the stairs (o bed about the time
the sky was tornimg light agam. Tt was a won-
derful party, one of the best. It is hard not
to love a country that brings up its people
to do this:
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Vintage vessels in an annual regatta grace the dock at Assens on the island of Fyn.
In the seagoing tradition of the Vikings, such schooners in the early 1900s traded
dried cod from Newfoundland for salt from Spain and Portugal.
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New Fossil Finds
From China Provide Clues
to the Ongin of Birds

By JENNIFER ACKERMAN
Photographs by 0. LOUIS MAZZATENTA
Art by PORTIA ROLLINGS
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Geological Muoseum in Beijing, suspected thal
the bax contained an ancient fixh ot replile—
Linoning is rich in lake

maore than 120 million vears ago. But when h

wy] fossils dating from

opened the box, he gasped.

Inside was a creature unlike any he had ever
weenn Itowas abodit the size of o chicken, roden
as i in md-stride with its head wrenched back.,
It had a large skull wilth needle-sh irp teeth, a
pair of short, stout forelimbs, and a bony tail
nearly douple the |-_'|'|j.'.=.l- of its body. S50 well
preservied was the creature thar Ji could see not
onlv the fine details of its skeleton but also its
soft tissue and other body parts that usually do
o :l"1L'1:'-'l'

“The fossil loaked a lot like a small mcal
cating dinosaur,” I told me, "except for o
Along its back, from neck 1o wdl, man

a thin, dark ridee of fibrous lines. To hoi

thime
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Storm clouds evoke

the volcanic ash that re-
peatedly coated China's
Lisoning Provinee dur-
ing the sarly Cretaceous
period, helping create

a fossil-laced formation
of an archaic lake bed at
Sihetun (right). Months
before the discovery of
Caudipteryx, larmer L
Yin Fang, second from
right, found another
startling creature, given
the name Sinosaurop-
fEaryx i,

unmal’s neck, the

tiny filaments bristhog the

longer hbers furrowimg its back dm i, sig
naled not just one more diminutive dinosau
bt a starthmg new clue 1o one of evolutions
gredatest mysteries: the origin ol birds

Rl E!'I'l'll.lfl.l-'.ll."l'|"- seiemtists have I een Mz
shing over where birds came from. [id they
arise from dinosaurs? If so, which ones? And
where are the missing links between dino
ast and b

erst |1 wondered: Coulil this new fossil,

av s finches and

el JI!. !Il.l' l.!-.. Cp

wurls
Srrtasiuropieryx privad, or st G hinese drag
af feather! e just such a missing link? Could
thase stranee bhers be the éarliest examples of
bird leathers?
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teathers and thin, hollow
scarce losst remains,
birds and avian
conditions that preserve
devold  of
grains so fine they protect the

||.I'|.I

g o g i
UEeS 1O N Offin O

are the
WOOHMOnLs

[CITaIms OXYECT
composed ol
details of delicate feathers hones—that
only a lew localities have yielded early bird tos
sils; Tiny windows o the long, dark avian past.
But a burs

LNE st |

it new hnds from around the

alabe in Wi decades hias (L ketied

IIII. |1|'|I." ||r -|I'-|'l'-"r'- ||'|:-'_|||- Ry
' rys thal wandered the steppes

oy alclled fliers rom Soatn more thao a hur-

dred mullion vears old sporting wings
ol
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as sophisticated as those madern
A w1
AStonshing new creatures with feathers

1 Hlock of

Breservied

witll as ancient birds so peautrhal
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alks. claws, and teathers.
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News of the Chinese finds has fired up he
debate over the twigs and branches of the avia
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The First Dinosaur
With Protofeathers?

LS | )
Wl 2
. ’ "‘"-r :
Sinosauropteryx pnma &
“First Chinese dragon f. | ,,..-:}‘
feather,” as its name | , vl Jt-
translates, was found | PN AR
at Sihetun in 1986 and Y fe Y
named for filaments N S R -
thought to have cov- _ ¥ A e WD : ‘
gred its body. Most T a0 . vaaly .

visible here as dark (=
streaks rising off
hips toward the



The only dinosaur yet
found with a mammal

in its gut, the speci-
men exhibits its last
meal behind the ribs
near the thigh bones
{red outline). A close-
up (right) pinpoints the
toothed jawbone of
the unidentified prey.




Hopes for another big discov-
ery draw scientists to the dig
at Sihetun, where layers of
rock entomb birds, dinosaurs,
plant life, and multitudes of

fish, including Lycoptera (right).

Dating from more than 120
million years ago, the lake bed
formation is a hundred feet
thick and covers 20 square
miles. Legitimate excavators
compete with unsanctioned
diggers, who, despite the
afforts of local authorities, still
remova fossils to sell on the
black market.

As if felled in mid-stride, a
Sinosauropteryx (fossil at right)

hoists a flexible tail with 64 ver-
tebrae—the longest tail of any
known theropod—probably
used for balance. Such features
shrank as some dinosaur spe-
cies became ever more birdlike.

A pair of oval mounds, possibly eggs
lodged within the oviduct, lie inside
the lower rib cage of a Sinosauropteryx
fossil specimen.



The downy filaments of Sinosauropteryx
measure &8s long as 1.5 inches but lack aero-
dynamic guality. Such material is so fragile
that it is rare to find it well preserved.

Shown near life-size, a Sinosau-
ropteryx model peers down
with arms extended, ready to
pounce on a lizard or small
mammal. If its body covering
first evolved to preserve heat
rather than for display, it would
suggest that Sinosauropteryx
was warm-blooded. Scientists
have long debated the question
of dinosaur metabolism,

83



(Ciomtrrened  frome page 77)
earfier reptile, long before
Strosaurapteryx leasted  on
s last meat,

Ihat a small dmosaur with
a hint of kinshap to modern
birds would ruffle feathers
i hardly surprising. The
ancestry of birds has aroused
as much passionate debate
as any purele in evolution,
except perhaps the origin ol
lite itsell and the beginnmgs
of our own tribe

"We are obsessed with
birds, says John Ostrom, i
paleontologist at Yale LUm-
versity's. Peabody Museum
of Natural History, “in pari
because we envy their appar
ent freedom and ability to
fly. lust look at our myths
anel symbaols: Daedalus, the
dove, the easle, the raven.”

| know this bewitchiment.
Birds leaped into my heart
a1 an early age. There was
the thrll ol seeing a Hight
of snow geese pink-bellied
i the western sun or g hum-
mingbird so close | could
almost feel the thrum of its
iy wingbeat, Human limbs
are the heavy limbs of earthbound creatures,
Birds are masters of the sky, superbly designed
to defy gravity through the gift of wings, light
bornes, and airy, lexible feathers.

N OTH-CENTURY SAGE ONCE FTE'-"P':J-'!E':}
that birds arose from fish cast upon
the land: “Fins turned to quills, the
dried scales became feathers, the

saan assumed a couting of down,
the belly-fins changed into feet,” Not until the
- 19th century did scientists note that birds
were built a lot ke reptiles but with a beak in-
stead of tecth and three reptilian fingers hidden
inside wings, No one had a smatch of evidence,
huwever, to connect the two.

Then in 1861, while the bed of an ancient
lagoon in Bavaria was being quarried (or lime-
stone, workmen uncovered a flat flag of stone
with the remains of a birdlike creature, It was

B4

aboul the size of a crow, with the clawed lingers
and long bony tail of a reptile but with the
wishbone and feathered wings of a bird. The
feathers resembled those of modern birds not
just in pumber and arcangement but also in
their asymmetrical shape, with narrow outer
vanes that could neatly cut the air. The creature
was named Archaeopreryx (from the Greek for
“ancient wing" ) and eventually dated ar 150
million yvears old.

The Archacopteryx fossil arnved on the scene
just two yeurs after Charles Darwin’s publi-
cation of The Crigin of Species. Naturalist
Thomas Henry Huxley, Darwin's whiskered,
grifthnlike champion, svized on the creature
as # perfect example of a transitional form
hetween reptiles and birds. Go down into the
dark of time and watch the alchemy of evolu
tinn: the heavy bone of the reptile translorm-
ing into light, hollow bird bone, the Torelimiys

NATIONAL GOOGRAFMIC, TULY 18495



Archaeopteryx

and Protarcharoptenyx

Earliest known bird, 150-million-
yaar-old Archasopteryx (night)
was the first fossil evidence link-
ing birds and dinosaurs. The first

of these crow-size creatures
came to light in 1861 in the same

Bavarian limestone that yielded

a lone asymmetncal flight feather
labove). A new Chinese lossil
more than 120 million years old,
Protarchasopteryx (left] has more
primitive, symmetrical feathers

and may be how Archaeopteryxs
ancestors looked.

stretching into wings, the shallow breasthone
decpening to anchor massive wing muscles, the
replilian scales blooming into feathers, Arohae
opferyx, Huxley believed, was a nudeourse
snapshot, evolution caught in the act.

When a small dinosaur named Cornpsogn
thus turned up in the same deposit as the
ancient bird, Hoxdley noted the uncanny resem:
plance between the two and made o surprising
suggestion: Birds did not just coexist with
dinosaurs, they were close relatives.

But Huxlev's critics raised the question,
lsr't it possible that birds and dinosaurs look
ultke not because they were closely related bt
because they hved in similar miches and did
things in a similar way? Separate development
of like features, or convergence, is comimaon in
the hastory of lifie. Just look at the wings of a
bt and those of a hulh*rﬂ:,' Hoth allow for
Happing flight but arise from different body

M RASALRS TAKE WiIKG

aind

[rarls reflect no common  ancestry,

Still, few cared o seriously challenge Hux-
ley's dinosaur—bird link until the publication
in 1926 of the Enghsh-language edition ol
Crierhard Hetlmann's The Clrigant of Birds, winch
clamed thit dmosaurs lacked wishbones, a
detining avian trat. Birds and dinosaurs are
likely related, said Hellmann, but onby by way
of a common ancestor from deeper in time.
This ancestor, he suggested, was @« small,
slender, hipedal reptile that climbed trees and
then learned to ghde among them 230 mallion
years ago in Triassic times,

S0 went the conventional wisdom tor nearly
halt a century. Paleontologists occasionally
stumbled on the tossihzed bones of birds from
lnte Uretacdous times, more than 65 million
years ago, But nothing turned up to Al the
abyss between these later birds and Archaenp
terya—aor b illuminate what came before.



N A ROCKY sLope near the tiny vil-

lage of Sthetun in northeastern

China fossils e everywhere,

imprinied on thin, brittle sheets

of silistone. Chen Pei-ji, a scien:

tist from the Nanjing Institute of Geology and

aleontology, stoops often as he moves up

the slope, gleclully retrieving splendid speci-

mens of conchostracans, tiny freshwater crus-

taceans. Even my amateur eye easily spots stone

fragments with the perfect impressions of
mayfly larvae.

[t is carly June 1997, year after the discov-
ery of Smosauropterye A team of three Chinese
paleontologists has set out by foot from Sihe-
tun, a huddle of low stone huts in the poor,
arid country of western Lizoning Province.
With us is Li Yin Fang, one of the farmers who
uncarthed Smmosauropteryx and sola it to the
dealer whio sent it to i

As we ascend a gully in the slope, the air 1s
cool and quiet but for the occasional shrill cry
of a magpie. To our left, in a chif excavated by
Sihetun's farmers, 15 a laver-cake formation of
siltstone, clay, and volcanic tuff, not yet conclu-
sively dated but probably more than 120 mal-
lion years old—the carly Cretaceous perind,
a time of burgeoning creation.

From these fossil beds have come millions
of insects, hundreds of plant fossils, whole
schools of fish that look as if they might at any
momint flick into a new position, This was
once 4 lake surrounded by lush vegetation and
populated by a riot of insects, frogs, lizards,
crocodiles, fish, mammals. Apocalypse came
from the west, irom what 1s now [nner Moni-
gulia, where volcanoes erupted, spewing poi-
sonous gas and ash that drifted east hundreds
of miles. At Sihetun plants and animals died
instantly, dropped to the lake bottom, and were
buried by fine ash. Over time the layers of ash
and silt settled and solidified, imprisoning and
recording an ark of ancient organisms.

The first primitive bird fossil was tound here
in 1994 by a farmer who sold it to a rrumpet
plaver whi gave it to Hou Lianhai, a specialist
in avian fossils at the Chinese Academy of
Sciences. How was instantly struck by the
fossil’s similarity 1o Archacopteryx. About the
size of a magpie, it had wings with long
fingers and large, curved claws like those of
Archacopteryx. But where Archasopteryx had a
mouth full of teeth, this creature had a horny,

R

LATEST DISCOVERY
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With surgical prau'h]pn.

cian Kevin Aulenback prep

a newfound fossil frnn{'-ﬁl' :

called Caudipteryx zoui (dfa- |
gram at left), a curious creature
that has further blurred the line "
between dinosaurs and birds. |




Protarchacopteryx o creatiyne with
ERLLAL “ Wil |i'|1||'||1'

Fortunately Kevin Aulentack, one
of the most skillful rechniciins ar the
Repvad Tyrrell Miseum of Palnetntol-
oy in Drambellen Alberta, wiere |
am curator oF dinossirs, was wilh
ue As he cleaned the skulls under o
s o with a dental probe, we
were startled by differences in the
weeth, Inboth upper and linwer faws

Protare i e lias Aryhi -I|:|'..r|'l.':' 3K

like conical feeth, except that they are

dwrrated. Bul the twio short - armed
spreciimiatis had long, sharp teeth wilh
dep. bulbous oot And the teeth
witre confined o the front ol the
UpPet Jaw, Pt
minre lorward thap
divwn. hey may

have been incorporated into o birdhike

beak with only the nips protmding,
We wore now cormvinced that we

had foimd a species never helore

seen. We named it Candiptonyy,

e R A A a7 o i R i i B i e i

or "tail feather, for the tudl phumes
that 1the eresture Bikely fanned oot lor
display. The teathers ol Protarchiseop
tervx amid Casdipreryn seal ther rels-
tomahip to the eirhiess known birds,
thoigh netiher animal had the abslic
tio 1he Ty thetr sy form they look
leas ke that 19th-Century evolution
ary Woon Archacopteryn and mote like
those slender, meat cating dindasatirs
Called theropods:

Capadipterys becormes the bou if
typre ol “feathered andrmal Toom the
rernarkable Sthetun locahity. I ans
Mrotarchacopteryx and Carfmsor
niv—a creatire with relatively shoryy
clawed wings that was probably one
of the first birds to Hy well—and
Steosaaropteryx, one of the most
important dinosaur fimds of the 20th
LETIN N :r

!".-l!.' mitrodd et ion o ‘;r:'rr'rw-ullr-*lr'
teriee hadd taken place during anothe
miemarahle neeting with [ A year
earlier at his museun he opened a




toothless beak, Until this discovery, Hou had
heen LITICAT the scientists who !-..11|1|'|-Lr-.-:L[ that
birds did not evilve beaks for another 70
million vears. Fere was a bird nearly as old as
Archacopteryx with a practically modern jaw.
Hou named the bird Confucisornis sanchis,
which means “sacred Contuciog bird.

Since that first fossil was found, bundreds
of specimens of Confuciusormis have been
plucked from these rocks. “So many hirds
packed into such a small area suggesis a
commumi lifestyle,” Hou 1ells me. | thaink of
skimmers nesting gregariously on beaches,
a gaggle of seese descending on marshes.

Later in his office in Beying, Hou would
show me his specimens, 1t takes up o two
months to hberate the fine outline of a Con
fucivsorns loss] From s matrix of rock. What
imerges is an exguisite ghimpse ol ancient bird
hfe frogen i stone: o female adult nestled skull
to skull with a baby bird, or a male with long,
lovely tail feathers like a fork-tailed flycatcher
side by side with a female, Hou runs his hingers
lightly aver the fossils. Skull, beak, wishbone,
tibia, wings. It's no big leap to imagine this bird
snatching up an insect in mad-ilight.

“Confuciusornis s the earliest bird we know
of that could fly for any distance,” he siavs, Tt
had wings nearly as prinutive as those of
Archacopreryx, but it bad other, more: modern
features—lighter bones and o shorter tml”
which may have improved its fying:skills.

From their reptilian: beginnings the ances-
tors of birds evolved trans that would later aid
the cause of flight. They gave up jaws with
heavy teeth m favor of beaks, for example, and
thinned and hollowed theirr bones (the skele
tony of @ three-pound frigatebird weighs but
tour ounces), Tiny wir sacs and tubes evolved
to honeycomb nearly every body space. Metab
olism and temperature were souped up to sus-
tain the chemical reactions that  produce
suthicient energy to stay aloft, so that a thrush
now lives at what [or us would be a fever heat,
105 The genome ol birds is smaller than that
of reptiles or mammals, Some sCientists specu
late that birds evolved o smaller genome to
make their cells more metabaolically ethicient.

It's hard to imagine all this hot life and free
Hight ansing from a sluggush reprile. Bur i
1964 John Ostrom, the Yale paleontologist,
upended this image of reptiles as universally
creepang crawlers. While digging for tossils in

¥




Sinosauropterys
Typical tharopod

Unenlagia

Flhaxlblo wrist Flapping ability

chinossar arm

L

THE PATH TO BIRDS

DINDSAURS '

Sinosauropteryx
Covoarad with fils
menis thal may
have avobvied for
s ation or dis-
ploy, Smosaurep-
ey Wik o roand-
chavisllinig rumae
winlh shott arms
afd three-fingered
Hii fels.

-Ii.ll

Veilociraptor

Thi=z predatory the
ropod, whose fos-
sis wera fourd in
Mongolia, was en
doweed with o wnist
bona Hhat pormmilled
thiganemal' s Grasp-

ifg homids 10 swivel,

helpimg it captura
prey. A Aexibls
wnst s require for
powersd flight.

Unenlagia

Found in Patagonia,
this flightlass, oight-
foot-long ereafure
could v il arma
up and down much
A D Peairsan O D
syrthoard movas
hits srms for bal-
ance. & pracursor

o Happing, this
aReTinn |8 criticabto
the Might siroke

-

Caudipteryx
Steaddling the
reabis of dinosaurs
and birds, Cauthip:
favyx i the latast

by ;osatles O senan
tional fossil Ands
I Chima, A spesdy
Funttar, |1 was cov
ared with grimitive
feathars That lacked
the sarodynamic
quality necassary
lor flight.

Protarchasopteryx
Another discovery
it Chimg, Protar
Chagapterys msem-
bles Aprhasopirrys
in many ways but
I= rmore primitive.
Thi symmatrical
fEnthers on ils armm
and il appear
langaT than thoso
of Cavudiptarys, but
it prabably could
nit have achleved

Wi ponerdi o ight.
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Corvus (Crow]
Muodern wing

First ghula

Eoaludavis

Found in Spain,
thin bird exhilaits
tha sarkiest known
alulo, o tult of
inathers attachad
ey the thumib. By
altgrmg atrfiow, the
alula petmmite g
maneuvaranlity
andd cofitree o oy
ying speads,
crucial for tekeoils
arch landings.

Archaeopteryx
The tpathars of this
bird’s colabrotod
Hosails are asym-
T el welth
thedwading odge
RArrcayeT gl more
strpamiinid than
e frsihing soge
Thin enabiad the s
wan()s 10 SHee the
alr, porrmiiting al
lead ruclimmerstaey
Might

e e el # | e bW il ] e Ll el e ) [ e
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Carvus
AL the pandth of
ferelimbr evolution,

. the oroww andg othar

oo ey inn
srTml:iEl. with than
shortened tailbones
] e paEivD Wi
silifaces, raprasent
thee full Aowsring

ef the alslity tofly,

To Fly |

Just #5 humans are mammals, birds
belang within the gromt clan of dino
gaurs Inthe view of most pateontalo-
gists. The idea that the dafining traits
of birds first arosa in dinosaurs dates
from the early expoundings of evo-
lutionary thoory, Britsh biologist
Thomas Henry Huxley, a champion of
Charles Darwin, broadhed the notion in
thie mid-19th century. The idea wasa

examinad anew'in the 1970s by Yala
Unlvarsity paleontologist John Ostrom,

_who cited a host of similarities be

twesn Archasopfenyx and thaeropods

This family tree (left) = not a chro
naological progression bt rather an
Hiustration of how this traits of tha
modern wing svolved in different cres-
turas in diffarent locations at differem
times. "The wing is a perfect example
of how nature incorparates ottributes
that cams about for unrelsted reasons
into-a new structurd,” explaing paleo)
nithologist Luis Chiapps of the Ameri-
cin Mussum of Matural History,

Feathers that evolved to keep a ground
dwellor warm, far example, might
-HW-E it tha ability to glide and better
patch prey, leading to mora feather
devalopmeant. _

A great boost to flight came with’
the alula, specialized feathars on the
thurnb that dee essential for maintaln.
ing oontrolled airflow over the wings
during slow fight. It made its earlies
known appearance 115 milion years
ago in Spain ina bird cplled Eoalulavis
(loesil above, with alula outlined).



Skulls of a modem Old World oriole, at
bottom, and Confuciusornis, from the forma-
tion at Sihetun, have large eye sockets and
prominent nasal openings. Confuciusarnis is
the earliest known bird with a toothless beak.

Wyoming and Montana, Ostrom uncovered
a dinosaur about ten feet long and hghtly
built, with a huge, sickle-like claw on 1ts foot
Deinonychus, or "terrible claw,” was no lumber-
ing creature but a ferce, leaping predator.
Known as a coelurosaur, it represented a new
vartety of small, bipedal theropod, the meat
cating dinosaur group that includes Tyranne-

caurus rex. Demonvehus was eel of fool and
agile as any hawk snatching up its rodent prey.
Oistrom is-a smallish man in his 705 with a

heron-like crest of white hair and a habit of

cocking his head so that has better ear will caich
the conversation. When he talks about birds,
s eves shine with childlike exciterment

A decade after unearthing Demonychus,
Ostrom launched a meticulows study compar
ing the anatomica
with those of dinosaurs, He concluded that

Archacapeeryx resembled nothing so much as
[ hiere
were far too many similaribies, he said, to be the
result of convergence. He pointed in particular
to i small, distinctive half~moon-shaped wrist

3 scaled-down verston of [emormychiis

hone shared by the (reatures, which allowed

them both to pivot their hands @ stmilsr

g2

details of Archaeopteryx

fashion, a critical movement for catching
prev—iind for Aapping flight. " Dinosaurs dad
not become extingt,” he proclaimed. They live
today in feathered form, as swallow, hawk,

hummingbird, magpic

lErRESTRIAL DiNOsaun 10 Archae
apteryx 1o swallow. This is not to
sugeest a direct |[Iil_'dt_’,l.:. gr.'ntld-
father to lather to son. More like
the loose line ol lemur to ape Lo
human. "We don’t have the evidence 10 sup
port any kind of direct lineal descent, says
Ostrom. " There are too many gaps in the fossil
record. We're in the business of connecting
dots scattered in time and space.

In the past few decades a generous: Sprin
kling of new dots has popped up around the
world, a bizarre collection of birdish dinosaurs
and dinosaur-like birds that tighten the lines.
From 80-m

hon *_.-_-_11'--|-]{| strata in the Gobi
desert has come Yelocirdpior ["swift robber™},
a small, agile, predatory theropod with shim
legs, clasping hands, and twa key bird traits—a
wishbone and a sternum, or breasthone. Also
the skeleton and nest of Ovirapter, a theropod
with a wishbone, clawed feet, and the birdhke
habit of brooding its eggs,

In January 1996 the badlands of Patagonia
gave up the partial remains of a 90-million-
vear-0ld two-legeed dinosaur with surprisingly
hirdlike limbs. Called Unenlagia, “halt bird 10
the language of the Mapuche Indians, the Crea
ture folded its forelimbs much in the way birds
tuck their wings and could move its shoulder
ioint to raise its front fimbs as a bird would
to-skart a downward flight stroke, Close on the
eels of this discovery came news of one rom
Spain, a 135-million-year-old nestling with
a primitive, dinosaur-like head but nearly
miodern wings.

'hese days most paleontologists are con
vinced that birds subcategory  of
dinosaurs. = [he anatomical sumlarihies are
overwhelming,” says Mark Norell, chalrman ol
the departiment of vertebrate paleontology al
the Amencan Museum of Nataral History in
New Yorke He rattles off a few of more than
one hundred shared features: wishbone, skull,
three forward ['llr1|'|1ill|_z.l.1_ll.'-. 'he links between
dinosaurs and birds are upheld by cladistics,
a technigue for drawing up family trees by
analyzing the shared inhertance of specific

(19 i =S |
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3 offeathers surrounds

3, af left, and a female bird
# ad more than 120 million

g8rs ago. Their size difference

nd the male's long tail feathers

. aw that sexual dimorphism

- /may have existed in birds at

least sinca that time.






features, such as specialeed bones. At present
cladistics firmly nests birds within the categry
of theropod dinosaurs.

Still, there are scientists who favor the
notion that birds arose from a pre-dinosags
formy, a small, tree-climbing reptile. These
skeptics of the dinosaur—bird theory ask: 1
birds came from dinosaors, why can't paleon-
tologists hnd missing links of an appropriate
age? “The majority of dinosaurs considered
most birdlike are younger than Archavoprerva,”
Hou Linnhai wild me.

“But fossilization is-a rare event,” counters
Mark Norell, "You could rake all the fossils ever
collected' relevant to this debate and it them
nicely in my office.” Norell and maost other
paleontologists think that dinosaurs such as
Velocrmaprtor represent vestiges of older ances-
tral limeages that did give rise to birds, probably
in middle furassic times; the older species just
haven't been found vet, Fossil beds i Utah dat-
ing from the late Jurassic have yvielded teeth
from what was probably a birdlike theropod,
though as yet no complete skeletons,

ECAUSE OF THIE LAY OF THE LAND
in Linoning, we move deeper into
timie as we climb, the rocks above
us being older than those below. Li
Yin Fang, the rmer, jumps down

trom the path into a decp pit 1o point oul a
thick laver of gray volcanic tuff. A wiry, ener:
getic man with a quick grin, Li has been man.
ing these fossil beds for years and has named
the layers: thin yellow wax, great white band,
thin red strip. “See that color?™ he says, point

ing (o the pray volcimic bver. 711 | was looking
tor tossils, this is where 1'd dig.”

Dieens of deep pits pockmark the fossil
beds of Sihetun. Though Chinese scientists and
government officials appluud the farmers for
discovering the bird fossils, they want to halt
the destruction of the site and the smugehng of
its treasures, "1 a fossil sn't collected night; 1
loses its context,” explains Hou Lianhai, “the
kind of rock it was buried in, the amimuals that
surround it, how it wag buned™—in effect, its
story, But stopping the smuggling may be diffi-
cult. For a farmer who carns less than $400 a
year, selling o single bird [ossil on the black
market for as much as 51,400 can mean a guick
lift out of poverty. And market demand is lngh.
At a fossil show in Artzona last year about 50

DINOSALTRS TAKE WiING

specimens of Confuciuzornis were up lor sale,
maost fetching close to $5,000. To thwart the
illegal trade, local authorities have filled many
pits at Sihetun, posted warning signs, and
offered to buy fossils already extracted from
the site. But the ilhicit digging contmues.
When we reach a high ridge, Li shows us the
pit where farmers digging for i Qlang recently
uncovered i new specimen of Stnosdiiropreryx.
Nearby they lound an extraordinary turkev:
size animal with wings and il feathers, It
resembles Archaeopteryx but 18 more primitive
and larger, with stronger legs, hence the name
i has given it, Protarchacopteryx robusta. ts

A new find is scrutinized by paleontologist

Jasé Sanz, director of work 2t Las Hoyas
in central Spain. The site has yielded

Ecalulavis and two other genera: sigmficant
links between Archaeopteryx and later birds,

feathers are symmetrical (unlike those of
Archacopreryx), suggesting that it could not
tly. In the same area another Hightless creature
tarned |:;|1--—[.mni'r'lmﬂ-]*t Tin—this one with
peculiar teeth, tail feathers, and long, symmel-
ricial feathers sprouting from its second funger
(s pages 745 and sidebar, pages 86-9),

These stunning new finds promuse to tllumi-
nate the puzzles of early bird evolution, from
the origin of feathers to the birth of winged
flight, Are those fbers on Simosauropterys
¢xamples of protofeathers that might have
helped conserve body heat or served in colorful
miling erq:l-iﬂ" What was the role of leathers
on Caudipreryx and Protarchagopteryx? Just
whiere do those odd new creatures fit into the
stary of avian flight?



Velociraptor

There's a Dinosaur
in Your Backyard

The evidence that hirds descended from
dinosaurs—indesd are dinosaurs—has
become conclusive far most paleantolo-
gists and evolutionary biologists, The the-
ory had fallen ot of favor in the early 20th
century because, although thoropods and
birds share a great many features, no
dinosaurs appeared 1o have a Turcula, or
wishboss, But Turculae are now known in
many species of tharopods, indluding
Velociraptor, unaarthed in Mongaolia in
1997, (s wo clavicle bones are joimed to
make a V-shoped furcula (baiow)

A few scientists raject tha dinosaur-lird
connection.. T hoy soa the similarties as
convargent ovolution—the devoeloprent
of like trails in separate spagies. To them

dinosaurs and birds share B commaon
ancestor (which has yei to be discovered)
but evolved along separats patha

“But they have no physical avidanes,”
saye paleontoloygist Hans-Dieter Sues of
Toronto's Royal Ontano Museum. "Only
dinesaurs aregnaiomecally suited 1o be
the precursors of birds.”™

o4

COMPARING DINOSAURS AND BIRDS

1 Wishbene and breastbone
Waony theropod dinogaurs have two clovicla
hones fused ima & furcula, o wighbone, as wall
e 0 gerpum, o hressibhone—bBoth soort imn

rreprclarn bilidp

. Shoulder blpde

Hirds and tharapocks have lang, then soepuime,
ot shviadlder Blades,

. Bone mass .

Hirds and birdlike dimosaurs hive helbowe and
thinwilled bones, thus less bady weight.

L Swiveling wrists
Hall-mioon-shaped bonsds enable the hands Lo
fold egainst the wer arm and body

Hand design

Both birds and sdvanced birdihe theropods
have lest bwio fingers, OF the thras thal roimakn,
the middieg s the longest
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Avian studies take Mlight
in a wind tunnel at
Brown University. As
graduate student Sam
Poara, at left, controls
air speed, evolutionary
Mologist Ted Goslow ob-
sarves the wing motion
of & starling. To prepare

for the all-important
downstroke, the hird
miust guickly position
the wing high above
its back. Goslow and
Poore's study ol Archae
ppteryx shows that

it lacked the shoulder
structure necessary for
rapid wing upstroke. ¥
the archaic bird did flap
iE Wings O remain ainr-
bhorne, it did so by some
as yet unknown mech
anism. Evidence of a
modemn shoulder didn™
appear in birds until ey
eral million years aftel
Archasopteryx. another
gap in the still puzziing
history of the devel-

opment of true Might
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orn again every spring, the Yukon River emerges from its

winter silence with a roar of breaking ice, monitored by

airborne hydrologists near Dawson. When ice jams up,
water can rise several feet an hour. Dawson last flooded in 1979;
a dike now shields the Canadian town. The few who live in this
lonely landscape become even more isolated during breakup

and freeze-up, when their river road turns treacherous.




By MICHAEL PARFIT
Photographs by JAY DICKMAN

W} ﬂ.ﬂ

Home, highway, hunting grounds: The 2,000-mile-long Yukon River
is many things to the 36,000 souls scattered along its wild banks.
At its mouth a hunter raises a harpoon to strike a seal (following
pages), while far upstream a fisherman (above) listens to personal
bulletins on "bush radio.” The Yukon is touched only slightly by

modern conveniances and avan less by modern constraints,







Gathering its first
trickles in the grind-
ing darkness heneath

the surface of the
Llewellyn Glaciar

(opposite). the new-
born Yukon bursts
from an ice cave and
offers a cold and silty
drink to hydrologist
Rick Janowicz
(abovel, He and the
author and photogra-
pher were the first to
identify this specific
unnamed stream as
the great river's start,

“1 HAVE A PsYCHIATRIST. said Coffee John, “He comes

every year from Berlin, He says I'm normal.

!.'_1nl-1-:.'t.' Ii'l]H'I Bodnarek Lives JtnﬂL‘ 11 a ||='.|5_‘| llﬂl.]h:.' R
the Yukon River. He has been to a town once in three
years. From the picture window beside his bathtub

he can sometimes see his two L!srgh C h.[ni:‘-lg_ 4 bear.

For money he carves walking
sticks and little wooden bears,
'.'-.|||-_ |'. I:ll i ||'- by EACL I~il.l||.|g
tourists, who reach him by boat
“u_' ':|'_||||'r‘.'- Mmicrse [OF liviagd, Mo
matter how stable his personal
ity, calling him normal com
pared with the rest of the world
15 like calling the Yukon Hiver
Juest @ '1|]LT sirtanL

Elsewhere in Morth America
peopie have trned away from
their nvers. The waterways thia
were once arteries of life are now
just barge canals or weexend
playgrounds, But the Yukon is
still what rivers used to be: burly,
unreasonable, despotic, tough to
andle, vital to the land and o the lives of its people

In June of last year | went to travel the whole 2,000-mle length of
the big river, from its source in British Columbia north through the
Yukon Territory and then all the way across Alaskn to the Bering Sea.
With me went my wife, Suzanne, and our two golden retrievers, ull
crammed ina thirteen-and-a-half-foot inflatable boat. We had already
traveled to
Yukon to the sea, to learn it whole, and 1o find out why people like
Loffee lohn still ¢

“Thas is it!" shouted Rick lanowicz, a Canadian hydrologist. We were

':;:"..'1_T.';| '|_'||.|-._-:_ % LI :l!L' FiveT, Illlr LYY WiC I'III|!I.l|. K] [l.ll.lll-'l-". ||"|L'

wose Lo live on this rough edge of water and land.

in a stony gully next to the deeply crevassed Llewellyn Glacier, high
above Atlin Lake in northwestern British Columbia. From a cave in a
slope of 1ce a blast of gray water burst into the sunlight 1 full roar
Even al its beginning the Yukon 15 not time.

A river does not start in any one place, of course, except to humans
It 15 the product of an entire basin, In the Yukon s case the basin thal
produces 230,000 cubic feet of water a second at the mourth is 330,000
square mules

meanimg o geography, we seek out a sournce

mare land than there 1s1n Texas. Still, wanting to give

sually the trickle that 1=
Vitonaen Pasrrr, who also reports om matarrad hazands o Uhis ssue, 15 working on a
flm about the Yukon. Frestance pivoitcge I|'-|:| e lay D kaan has covered tour othie
wild avers for the GEOGE AR 1L .r||1i|_i|||_'|'.ll ¢ Fox [ Tune 1997), Canadas Tatshenshom

abed Alsek ( Pelsrnary 1994 ), and Papua New Guinea's Hunstedn (Sebruary 1999

BRATIONALL GECREDNATPHIC, TEVLY IIL-_I-"'-
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Winding from sea

to sea, the Yukon
begins only 35 miles
from the Pacific
Ocean, flowing north
and west to the
Bering Sea. Its drain-
age basin is bigger
than Texas, and its
flow at the mouth is
aver half as great as
the Mississippi's. Silt
5 its burden. About a
thousand tons of fine
sadiment pours out
gach day from the
source stream into
Atlin Lake (opposite],
just a tiny part of the
one million tons that
fiows daily from the
mouth at the peak

of summer.

1M

fulf of Alaaha

farthest from the mouth. It's as if, like a lion cub, & river's source carries
all the genetic promise of the emperor of landscape that it will became.

Rick held up a bottle, looked at it, and took a drnk of the milky
water. He was hours late for a long drive home 1o Whitehorse, and |
wsked him about it *That's OK," he said. “This is real.”

WO DAYS LATER, when 1 ran the boat onto my first gravel
bar about 15 minutes after starting down the Yukon proper
just upstream from Whitehorse, I knew running this river was
going to be as real as it gets,

“Oh, shucks!™ [ shouted, or words to that effect. A couple
picnicking an the far bank looked over. Oops. Not for the last time |
yvanked the outboard up and looked at a shining new gash on the prop.

“When vou learn to drive around here,” a riverman Lold me, ~you
by five gallons of gas and a case of props; and you hope you run ot
of gas first.”

Whitehorse, the first real city we met on the Yukon, was also the last,
Its entire population—23,500 people—is twice the estimated popula-
tion of the rest of the river. But like so many cties elsewhere that grew
up using rivers; Whitehorse has tumed its back on its river. Much of its
waterfront is overgrown with shrubs and studded with old pilings left
as monuments of the relatively recent days when sterm-wheel steamers
fought the current all the way up here trom the Bering Sea.

“She's so beautitul,” Whitehorse mayor Kathy Watson told me,
describing the Yukon, "Some of the bank is not what we'd like. We'd
like to make the river a gathering place again.”

The riverbank renewal that Watson is planning may bring the river
back into the city’s daily life, but it can never recapture the bustle—no,
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Like their gold digger
counterparts of long
ago, visiting show
girls paint and primp
at Diamond Tooth
Gertie's Gambling
Hall in Dawson. In
1897-98 tens of thou-
sands of prospectors
swarmed here from
all over the world.

Today thousands of
tourists come tn

gamble, pan for gold,

watch wildlife, and
vistt the homes af

writers Jack London
and Rohert Service

¥ I ] 1
the vast, disorpamzed. enerpetic hubbubs—that existed on this river jus
1 L

[} - -I . 1
helore the turnm of the century. As we left Whitehorse, with some 1,510)
i

i [ !
niles to oo wes moved] onto @ stretch ol riverm whach that past, though

Ivane novw in ruins, seemad more alive than the present

HE AIR WAS FULL of futly cottonwiod seeds and mosquitoes
On the banks wild roses bloomed in profusion. In the woods
AN -||.|||--..-. .||Ell"-'.|:' l!-.i |--£|]l-._'.-;-- |||-- '-'-..I'-Ill.l-l|.|||'l._ll.!
Vvillaee at the junction of the Yokon and Teslin Rivers that
wias briefly home (o as many as a hundred people durmg the
extracrdimary frenzy of the pold rush ol o century apgo
Sparked by a legendary ton of gold that showed op i Seattle in
[uly 1897, a hundred thousand pedple trom as far away as Greece an
Austrilia poured north during the next year and a half. They headed
for the Yukon's mouth or the brotal Chilkoot and othel PASSES QU O

\nska's pors, then worked thedr way up or down the Youkon 1o reach

Diawson, where the Klondike River was paved with gold. Hootalimogua
wils one of dozens of towns that sprang up to service the throngs
vinst of those prospectors were men, bul when Suzanne and
drifted mto Hootalmgua, | thought of a remarkable woman named
Anna etaraf, who stopped off at this little settlement with a sewing
machme and 60 pounds ol supplies in Uclober [8%5, just as the
river was [recring up lor winter. She cnme Jooking not for gold but tor

S MERINE =0n, who wias rmumored o bem the Yukon Territory

I owits Ol degrees Delow zerd when we readhed the Da acks at the

Hootalingua, she wrole laler. ™ The wolves wire S0 thick thad

efficials would not let anyone 2o any turthes



| }Ciratl called the prospectors ol the Yokon "bovs” They called hes

Mother.” When she arrived at Hootalingua, she was 59 years ald

* iorth untd she becaine a great-grandimother

L
thirid '._._il i -i.lll:._|1"l"' Bt she never found her son, How alten dhid 2he

delsral lived i i

the hace ol her bov, whose absence drew her north as strangly as the

pold drew others, in the many faces of death here? "In spite of all then
gold dust, she wrote about sick and dyving mners, "they had to leave
{ e ground was so hard that they could not be buried. Men were
CIeined T ".I-" LIFTTS :II.i|-|I:'._|'I-. A KEs i I-.--|"i VO VES AW

[he Klondike :'--||| rish 1% beitne celebrated with dozens of festivals,

centennials, and other special events. Up and down the river, people

will be remembe g the stories of lack London or th POETTY Ol Rab

erd Service, who lived 1o Dawson. [t's unlikely mn all the hoopia that
ETRTY ::LI-;'lﬂ Wl | remember Anna Lyl J: WELISE W T TTRCTINNET S S0TX
straighitorward and understated. But o me, as | walked among the
wild roses ol Hoolalingua, she seemed the very spant ol the thousands

] i & § - L
of evervday extraordinary people who abandoned comfort 1o meel

s TIver an mds.own '-'ll;-'_h bermis, vwWwhnot Dlelsral wrote about another

SIS

oy so many of them: " She went through har

WIENTTRAETY ‘WiOILTIRdy apegvis

aplenty, but was never daunted.

LITHTINZ among the OLgs al Hootalingua, we |".I.=-L'-1 UIE TEITIAIS O

- ='n1||"=|']' vy, il Il Wﬂllf ﬂL-l”'FH|' LCTUTe rosimeE ol of Wi scls (0

an island. This whole section of river was as eerne as an overgrown Inca
tcmple. The guetness of ruan was not peacetul. As a recent traveler
write, the place was like a stage on which "the play had ended but the
curtam had yvet to come down. It was a silence that remembered somu

COLITEY D andd mmmpariant IE.I: L"|!ih: FTEYL Sy Wl 11 Wils

HE UKTAMED YUKON RIVEHN

In the Athapaskan
tradition, Minnio
Hoberts dances a

farawall for two men
who died three years
befora. A three-night
potlatch takes years

to prepare, as the

bereaved craft such

gifts as mukluks,

beadwork, and canoe
paddles for friends ol

the dead. On the last

night, prized waolf

and wolverine skins
are cut In strips and

GIVEen away



In search of gold
near the Klondike,

3 Yukon tnbutary,
Sharon Erlickson

blasts a hiliside with
a water cannon. She
and her hushand,
John, will pass the
runoff through a
sluice box to sift out
the precious metal,
The glory days of the
1898 gold rush may
b& gone, but mining
still underpins the
aconamy of the
Yukon Terntory. In
Dawson someé bar
tabs are pawd with
gold dust or nuggets

down the Upper v VTV TITTN

II! 'I""'-='

s we alternately drifted a
UdrIVEWIYS | .,|.|1.I_"l_'|_! [ LN WallkT 5
- the loading ramps of gold mimers wh hed badc

Wy i ."--||| .'.|'|.|' ||'l:'.l'-. N Al RN R
o, | hey wet

o | '|||:' I|i|l'._ i'l!'__ll:'.'.'

i 58T

ol all the rutng and the nostale

§ | | E i
arpund them, visitors sometimes think the gold s plaved out, 1S

15 I - - I.
Hack March 1 'd gon ur the woe-covered Yukon rom Dawson on

: . 1.
dreamers

L snowmobile, looking for one of the hardworkmg pros

15 Schytrumptl

The trip was chilling. Ever since high
o Buld a Fire,

TR ed] II.1"'-II' |.|

hoinl ve reiniettibered lacd

Londan s frightening story about a death at 75 below

C o= disides with 1 a e |||_|:_-. i I|||_ Tl [nlN] I|||_ LA TR
The Yukon lay a mile wide and hidden under three leet of ice,” Lon

1t was all pure white, rolling in gentle undulations whert

When

& = Lls
(st s white, st as deadh

OTT Wwino e

the ice fams of the trevze-up had tormed drove a snowmobile
npriver from Dawsod, e river was
and hiked half a mile up a creeke All |

‘Hello!™ | shouted

if o hole m the £round

1 1
Py cd the snoswmabils

lound was a ied dog and a ritle hanging m a tree

Mhen CClans climbed

|:.|l':|'_ '|'||||I|I-. ||'|||||I

'l Was v | heavy vl ow
Hi s "III.'-| :"l-_'.':'--'- Ly TRy

UE3. He had deaded to stay and now

ing and slender. He wore a goatee an
overalls i 1 vastior. He was Lerman and
ol come hete as o tourist in
aanded completely Canadian

| asked wihy

G- ot cabin e hadd buals

| | 1 - & L] .
It 5 just tO Reep L hittde Bt ol distance,” he said, when

&7 I'.||| Wy oLl |||" i a Td- by Y 1|" b

ave o L up with all that stutf—eh™—that eoes on in the world

(Claus was diggimyg 1o assess his claim. He was using a technwgue
e

i | 'w-||_|"|'. i || B | .|._|- L B Lys € I|||'. 'II- |"-l'-|!..l 115,



He had made a boiler out of an old propane tank and attached it 1o
a pressure hose. On one end of the hose he had cdamped a long steel
spear with a hole through its length—a "steam point.” The steam pomt
spurted vapor. Claus climbed into the hole, which was about ten feel
deep, and started to hammer the point into the frozen ground.

The steam point bubbled, the fire crackled, the tank hissed, and the
hammer clanked as Claus worked the ground for gold, He woukdn't
know how much gold there was until he panned out the heap of rocks

dimring the summer. | stood in the snow, watching. There was no telling
of time here, or of century. This was what the silence remembered.

AST AND PRESENT MINGLE through all seasons on the
Yukon. In May 1907 Namnoxarn GeoGramite carried a short
article by a captain of the ULS. Army Sigmil Corps, George S
Gibbs. The story was called “The Breaking Up of the Yukon,” In
midsummer, as Sweanne and | dofred into Dawson, 1 thought
back to the last time I'd been here, more than two months before. 1 had
come to wait for breakup, which remains as Gibbs saw it, a “great
event . ., lpoked forward to by the long-imprisoned inhabitants.”

Dawson s a freewheeling town of about 2,000 residents, with half
supparted by the hard-nosed reality of gold mining and half by tour-
1sts nostalgic for the romantic image of gold muming, Dawson 15 Event
Ciity; it has a celebration of some kind almost every weekend. But its
greatest event, breakup, is impossible to schedule and dangerous to
take hightly,

It was late April when | arrived. The river was as white and still
as when | had visited Claus in March. But the town buszed with antici-
pation. Flowers were up, grass was green, mosquitoes were out, college-
student job seekers had made a tent city at the north end of town, and
everyone waited [ur breakup.

But behind the good cheer was a measure of dread, Breakup brings
summer; it can also bring disaster. In 1979 the water behind &n ice jam
rose 30 leet in a few hours and almost washed away the town.,

No matter how hard they try, people can’t move ice jams. “The Air
Force bombed a pile in 45, a resident of Galena, Alaska, once told me.
“They might as well have spit o it”

What the Air Force couldn’t do was easy for the river. On the after-
noon of May 4 a small crack opened in the big sheet of ice. Brown
water batled out, incongruous an the placid white surface, like o bear
snowit snarhing up out of a cake, Without a sound the sheet of ice began
to shide downstream, like & tramn shipping out of a station.

Then the whole huge expanse of white was moving. It was too big to
believe. It was as if all Canada was getting under way. The great white
sheet turmed as it moved, smashing into the shore and shoving enor-
mienis sliths of ice, some ds tall as houses, up onto the bank, where they
plowed up dirt and broke willow trees as if they were twigs, Chunks of
ice broke and rammed each other, drving massive slabs on top of one
another and smashing others to slush, The river looked like a landslide
and avalanche all in one, Near the water’s edge | could feel the earth
shudder as chunks bigeer than Cadillacs hit the shore. The slow start of
the ice train had wwrned into a glonous wreck.

Behind the moving o, water appeared, swirling and glistening, new
in the world, Winter was & memory.

THE UNTAMED YIUKON RIVER
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Stopped cold by

g cable to the ice, a
clock records the be-
ginning of the rivers
violant spring break:
up at Galana, while
a residant risks all to
venture out amaondg
heaving floes, Time
seams to stand still
at a trapper’s home
65 miles from Daw-
son (oppositel,
where Lisa Bigras
displays a wall shin,

o

N SUMMER it was hard to recall the upheaval of breakup, but
there wire other harards. Near Dawson, about a third of the way
1o the sea, our inflatable boat began to leak air. | could hear it: o
troulh
went flat and dumped food, gear, dogs, and usinto the river? But
the boat didn't deflate. It wasn't 2 leak at all: The river s illl.JL'-.l"-i:”E!, v
of silt thade the water itself hiss as it miwved,
Oin this sibilant stream we miotored, then drifted, theéen motored
again and moved deep into a rock-walled Lindscape ol loneliness.
Except for the hus-bustling tour-group excitement of [Dawson, the
river was oddly empty. There were many cabins along the bank, b
onlv a few were occupicd—aone by a farmer who sold produce in Daw
som, one by a -Lmlph_'- who raised emus, one by an artist who was away
having a show at a gallery in Calgary, ong by Rotin Burnen—i2the son of
o man Robert Booth, o Grocrarsnc writer, had met doing a story that
appeared in these pages m 19748,
Most were empty. In one the door
WS HLII'!u_'. I'IL][ i.1r|1:':l'1l|'-. '1I1ll'|.=|""-1l'l'11.'.'-|.
and socks hung around a big

OO A% 1 sOmenne wis abaut o

Tt hiss. What now? How long chid we have before a tabe

return, But paths to the house were
RIOWN OVET

As we approached Eagle, the
first Alaska town, | remembered
a book that must have been read
with longing
i my generation. It was called

i3 .JEI.I'IU'-[ CYEryonRe

Comtine Into the Country, and it
featured the upper Yukon, centenced
on Eagle. When its author, John
MicPhee, was here, from 1975 10
77, young people from “outside”
were building cabins a
the Yukon. They were learning how
(o trap marten and lynx and butcher moose; they were becoming one
with the wilderness; they were faking new names, like River Wind,

I'hase cabin builders were the advance guard of my generation’s
hack-to-the-land dreams, Now | wondered how they were doing

They weren't doing. They were done. Almost all those people who

| ovver on

were so sure of their purpose had lett. The log cabins they had bualt
were falling down, and their gardens had gone to fireweed.

The story is similar everywhere on the river

"People came to live a bit of that American dream-—the praneer the
trapper,” Charlie Hnilicka, skipper of a river tug, told me, He'd been
part of that, moving from Connecticut to an Alaska homestead in
1976, " They'd go out with rifle and ax and survive. About all of them
have moved o o othe 1|"”i"—" Theyv're <till J.||.J.L"1|ij[|I_E_ l.h."'llg',h.'

But the next generation of questers hasn't shown up. "When 1 was
22,1 was out there fishing and trapping lynx,” said another former
homesteader, Stan Zuray, who still fishes here but long ago moved to
the town of Tanana. "Now there's nobody out there whos 220

What has happened? In part, new government regulations have
made it hirder 1o homestead, even informallv. But John Borg, the
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“You won't like it.” a canoeist warned the author about the

trials of navigating this vast aquatic maze called Yukon Flats.
Its 40,000 lakes and 6.5 million acres of wildlife refuge are

summer home to 30 species of waterfowl that like it fine.
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|
We're i a lerocious battle,” said Ben Stovens, waving o bag knfe. ™ vWe

i
i ||| I'III_ B R AETRIR ||||_' -\.:II ! Ill.ll_ IIr #ill -.I-. i |I|I| I |I ANETHE || il I|'|I| i II:I |-||_I

- - L= II
215 3 AITIEL III.II 1L

table onon sland decp m thie maze of Yukon Flats. |
vmember of one of several Athapaskan groups living along the rives
It was 1 aom, bright tealight. Whale we talked, his tamily members
tilleted 30-pound salmon, sliced them mto stnps;, and hung them (ron
poles, After 24 hours the strips would be moved to a simok; eiLse,
Ren Stevens was the director of natural resources for Stevens Yillage, a
town of 99 people at the downstream end of Yukon Flas, {Fle s o descen
it of the founders, ) He grew ap here but went (o a boarding high school

in southeast Alasks it b the lower 48 for college and then worked

-
=

=
-

in health care administration, *1 did the fast cars, e dining thing, lots of
money.” he said, * 1 was an empty life, [ moved back to Stevens to chall oul

Liv &80y T Hi waorkld Troim SPNIng &0 [eisd

T
| & i 3 i 5
Mivw e wiin deeoly involved 10 a new Alaska native movement. Like

1 ¥ |
Al 4Tl |_':!|',I"'l:|__|_:|' l.!ll".': Wols ArFIaLimgy 1OF 11O CONnirol OYer 1S

- By

X aATSIVE L || 3 ILa ||'.|-_ |i.,|| = LEVETLS Was .I,II.!'.'IIlI_'_I||| Mycwcse, sAmon

-;|_|, |-|5.|- _|'||'.||.":|._| L ||| OSOTOesS L ||| Ly i [ l|'|: %Lt O O

wave are not written. so olficially they don™t exist, he said.  Now we e
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“Diriving on the river
is part of living on
the river,” says Stan

to pick up supplies
and store his catch,
30 percent of which

Zuray, who fishes 40
miles upstream from

his home in Tanana,
Zuray spends more
than four months a

his 22 dogs eat. He
alzo fishes for the
federal government,
which tags the
salmon and graphs
thair moveaments

Irn his smokehouse
(below) Zuray hangs
salmon fillets over a
smoldering cotton-
wood fire for two
days untl done,

year hére, living in a
cabin with no phone
or electrnicity, He has
caught up to 700
chum salmon in a
tall day and makes
weekly trips to town

aditional know leape 1mn Lhe Western scientihic box

IryIng o put our [
v nfie

nung i a tree near the cutiing table. It reemnded me of Claus

IT, Ty, wils TOr CITHETRENCY USE Gk ITRST pears, Cince. out im a hoat with

Stevens, | saw a bear, o lumbering lumyp on a sandtbar. but when |

[Peninte, Slevicns .|!|'_'--i'. .rui*.---.; ek .||| l."i:l' s <ay .||:" | I'lu'|ir

| = :
| |.'1 !!'."ll Aere ol et ||1'|'=:I_'-. |l| -||:-'.'-_._-._'|'||_-_ 1IN (e DOk |'||' Carmaei

VR DOGS LEAPED ENTHUSIASTICALLY for the hank as wh

ipproached hey sank momud up to this

| CARIMPSIHE. Fip
bellies. Th '-|""II;-Z‘-:Iif..| WAl Wils r1|!||:|', "‘!llr'_..-llufi' The

logs wallowed around, which made us laugh until the samm

HE
mud sucked off one of Suzanie's shoes. Yukon Flats was behind

iy, Motuntmns narmowed the river, Wi EETE mider the Rist bridee

ince Canada, which carries a road and the truns-Alaska pipeline across
'I.._i'-l_u_l :-||_|'-:_'|.,||.|'-|_|_I_I|_|_i!_ |,|'__III-.|-.|||'.|||.|.| I_';,|I|[._-..|"|||.I i|!"-|'1|'ll
l". C18C | |;||I

Dwier hundred miles downst rearm wi caughl Ip withh Charlie Hotlicka

| here wiere 850 milles 1o 2,

and Ds-rver tug, famiona, which wis |'..-.]'|l-!'_ lwior feavily ladien barees

1|-'.',I|l|.:'| |'||I|| i .I|||_'I'_'_
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Suzanne and | tied the inflatable to the Ramoma and chimbed aboard
to Jet Charlie do the work for a while. Forward, the barge was awash,
deck laden with pickup trucks, four-wheelers, lumber, the stacked logs
for an entire house, propane bottles, rolls of R-3M msnlation, house
hold goods wrapped in plastic; a folded cnb, and an old freezer, On the
reczer wis written: " 'To: Eagle lsland, 60 miles above Grayling.”

Up in the wheelhouse a string quartet was on the tape player, and in
Lhe ':-r-ﬂjl"'f" Cirower Cleveland was
;‘.Hi]:}_{ fish and t.L”-..jF'I.}:: Al
Paganini. "It's tough to learn,” he
said, “but when vou get it, its
reallv seomethmg.” Cleveland, a
burly deckhand, had a mumor in
classical guitar

Like rivers in the [9h century,
the Yukon 15 the main hghwiy
here. If you want something
delivered from Fairbanks, say, to
a town up here, you either rake it

i1 VOT 0w boat, Pay al) cents
or &0 & pound for air freight, o
"il‘l'l'['l' It 15l 1|'|I" SLHTITTNET i) st I-lﬂl!,!lln.'
fior less than'a dime. Charlie,
whio owns the Ramona with his
wile, Jan, operales oul of & town
on the Tanana River and runs up
and down most of the lower
Yukon seven days a week from
breakup until the river frecees,

“That last trip of the season is
the worst, he said. " The river 14
dropping, the ice 1s getting ready
Lo run, you've got snow squalls,
rain, wind, and darkness. Yoo
don t want to Deout here any
later than the first week in
Orctober.”

We talked up in the pilot
house. Charlie's daughter, Julia,
an energetic | l-year-old along
or the trip, was down on the
deck chatting happily with
Suzanne and the dogs

Charlie and | talked about
wilves, which some subsistence

dined to me about, sayving protective lows made it

|'Ii:jr1fl:'r'~ |"|..]|.| l|=l'|'|I|I
mare difficult to control them, But to Charlie they were part of the
natural river's scene,

“Last couple of years we ve heen secing amazing numbers af wolves,”
Charlie said. He |_1||I|!I!|._'|.1 1o the bank. "We've seen one rl,||_].|; muorie tharn
once. Right down by that knob of a hill, lving on the riverbank. They

st watch us 20 I.T:r'."
We passed the spot. No wolves.
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Eagle Island was a muddy bank with a cabin barely visible up i the

wionds, No one wis there, Charlye maneavered the Rigmromtin over 1o Ui

bank and put down a plank. He and Cleveland walked the freceer ofl
ind Pt it doswn on the gravel above the mud hine, not far from a set of
vV OEMEAE PFIAS

led outl an invoace and put i |

WEAT g unTHENE § '-|- ;;II-"*'

L |'-.'.I|I| |!Il_ Ireeer !|.'i"|i|||| I|||
plank back on board and drove off downstrean. In the distance the
trevzer stood there all alone, a litde white monumaent to the nformal
ormmoerce of the Yukon,

AL Anvik

downstream. We walked up Lo Lhe

e untied from the Ramona and let Charlie continue

'.-..|'-||_|_ 1Tl

g machines, showers, and tatlets that s the hub of many ol thes

amall, traditionally plumbing-challenged towns, Signs near the pay
phone announced the periods of subsistence gill-net ishimg, o meeting
N a domestic-violence grant, and fsh counts.
You know vou belong here
s Mahmdda Charse, a voun
wioiman whom we'd met the win
ter before. She is part Kovakon
" MNone of us are full-bleoded,
me Indian woman had told me

' i Mahindda had

We re all goal
INl8! &% I'.llll L R

YR 1ia |'|.|.I‘|

Stevens, She had just moved ha

L

here Fromm Farr ks, W

Ilr |'-|'l|| A i || eI -||l S ELE,
You can rely on peaple, and

there's much

PHENTE RPN

L L SVYRSETTT S:VH '_:__l._l i |I| T

wetiston, evervihine, The other

ST EITY Ve, Wy I__|r |i|| Vo 20l

_'||'I'|!_=_ I.||,|.|'.:”
|1'-|'.'.'I LTCETL LT LS Pl ol T

v that 4 because there s more [ood—moos
an fish.

I 'hier coomyumitini

camps, villages: Part

-||.| fang AT ._ll.-.l_ L e oS YA FLES, "'..II" |.'.'||.|||_.

here's more economy down there, Charlie had sad

Hos change too. Holy Cross s the last g Indan town: the noxt, Rus

san Migsion, s Yupmk Eskimo, The towns are bageer: There are 6000,

SO0, 1,000 people in each

Aher Holy Cross the oiver took a e lend 1o the west, anid | swear |

ould smell the salt, Wi MM mndes from the sea, Smoke from vast

'-I.'_ I'_.
. E o
hills sketchy,

the stin redd and the water amiber booswn, | drove giross gliassy waler:

torest hires miand smothered the landscape. [t made the

the river widened, the horizon faded: it was Iaed 1o find my way, Bul at

least the smoke meant people were workimg: Fire highting 1s one ol the
L L 1

T Summer 1abs on Lhe Y uhon

T
'|.'-|

wen there s thunder and hghtming, an Eskimo said, "there's

TR Y S1EETLS A1) ||II JIT
W T e the Lhie : ’ tivadd
EVTETE AN ROV ElD Pl s i ek 11! |‘-.I|'.II.'. WA ||I.I'-|IL-I|Ir|
| he curremt slows, and the land

I':.:llllll II"ll'i | :I'I-II!'II'-I '.-:I'-i..ll:ll'-_l..ll [L

the many bneers that take it 1o the salt
an ino loneee hold the wati
its delta begins, On the Yukon this place is called Head of Passes

FTHE UNTAMED YUKGON HIVIER

—a butlding with wash-

“We all love seal
hunting,” says
Thomas Wasuli
(opposite), of his
Yupik Eskimo com
munity. Hunting and
fishing provide an
average of 724
pounds of food a
'||I'E-|.'-IF o EH‘Eh PeErson
along the lower
Yukon, The spotted
sedal abowve will fill

many neads: meat
for food, skin for
boots, hats, and
gloves, and oil for
fuel, Its hones will be
carved into jewelry.






hop winod, We heat with onl, They don't haw
o haul water, because when | want water, |

ust Turn on the ap. We re spoled, and now

there's lots of room for mischiel

EHAD RO MM on the miver lor

iy ane more Wt of mischiel, On a
[uesdiy morning we ook high fde
the last 15 mles down to the sean

1€ Iarrow arm ol river that wenli
|LvJ ||H'W-H|nl||l|4=uLv h|'=H (T g and as il
went, the land eof thinner and thinner wntl
it seemed just a lace of grasses afloat on the
wiler W U:nuvd I <111 hllﬂl h“'l—-luwl.J?n
y whale hunter's camp—turned about threc
more cormners, and then the land dwmdled to
nothimg,. T his was the Bering Sea. We hod
mide i,

We dnlted on the remaining current. Sun

guds floated overhepd. Sandhi

C e
flew along the land’s edge. A dead tree stood
on the shore like a sentinel. Suzanne dipped
her ingers in the water. [t was still Tresh—as 1l
11-ﬂ|15}'ﬁ1-H"4|':'“ECJ

Phis place was just hike the source; symboli
ind mormentous only 1n our minds
\fter the boat was dellated and put away,
Suganne went o visit Mary Anne Immamak.
shie was i her little red hoose, baking molls for
an afternoon berry-picking outing down the
river. U the table were a jar of strawherm
jam and what looked hike a 55-gallon drum

il L.rasi‘in

AT e ahew Ealicd Al ' .
While she baked, Mary Anne talked a

WA

the river, and in the middle she was interrupted by a granddaughter,

wchelle. who had been walchine television: “Grandma, can | ave

Y
dme Bsh?” Mary Anne nodded

ichelle scooted over to the relrigerator, took out 1t prece ol
dried salmon, and heked i, as she would lick an ice<gream cone.

Mary Anne smuiled. “Its pood to see the kids play along the river, she
saul. ~ They look happy

Ohatside, Emimonak

poked makeshitt, ke every other town on this
river—junk on the riverbank, a clutter of beat-up boats; houses put
together biy by bat by hand. But that was the nature of this river world
where vou make o bish trap out of the trees that dritt downstream
where you hgure on not-getting anywhere tora month at frecze-up,
AT
ce breaks

where you make sure your boat s way up off the bank when the

LE vioud ssanit to hive swaith this maeniboent fiviet, you Bave 1o lapt;
grander—than am

human bemng, You become laht on your feet, you adjust; you make do

your cenitral prece of geography 15 moodier—ans

th what the river gives vou, and you are glad that it is there

Kl

Wary Anne saud, "vou re losl [_|

I you're not close to the river

FT'HE UNTAMED 3 Kl RIVER

The Yukon's wind
and weather show
r the face of Tom
Prince, a Yupik
Eskimo elder, whao
keeps warm in a
beaver hat in Kotlik,
near the rivers
mouth. Towns and
villages on the river
are stnictly utilitanian
but sarve a loyal
population. “It's not
fancy here,” says
oneg woman ralsed
along this extraordi-
madry waleraay,
“but | love it.”



Article and photographs
by JOHAN REINHARD
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A TROVE OF RARI

FIGURINES AND FOUR NEW MUMMIES

Pacifie
Ocean

LUCkK Once again was on
our side. A heavy snow
began to fall just as wea

finished excavating a b00-
vear-old sacrifice of an Inca
girl. it was December 1997,
and we ware back on Nevado
Ampato, the 20, 700-foot vol-
cano where we had chanced
upon a now famous frozen
mummy in 1995.* That dis-
covery had taught us how

to fransport an unwieldy BD
pound bundie down a moun-
tain without thawing out the
body, Our success turned
out to ba parfect traimimg for
the past two yvears of field
work: Though we brought
back nothmg guite as spec-
tacufar a5 the Ampato oo
maldan, we did discover four
naw mummias. We also
found more ritual statues.
many of them still wrapped
in textiles, With thesa finds
wo shad naw hght on com-
plex Inca rites

*See "Paru’s oo Maidens,” in {ha

June 19686 GeEonRrRARHIC,

130

My Amipanc
0, 0 e
I

Expeaditions in 19896 and
1957, led by ma and project
co-director Josa Antonio
Chatvaz, ook us 1o several
peaks worshiped by the Inca
during the 15th and TEth cen-
turies, when thay ruled the
Andes, We broadened our
search of Ampato’s summiit,
and an Pichu Pichu and Sara
Sara we excavated bunal
platforms

Pichiu Pichu ranked as ana
of the Inta’'s mast saored
paaks, perhaps becausa
water draining from s flanks
macle irmgated farming pos-
sible in tha area. In August
1996 our team climbed 10
the 18,600-foot summit and
bagan digging into:a raiseda,
si-foot-high platform. It was
arduous work, the ground
frozen and the air so thin wae
gaspad for broath after every
faw swings of & pickax,

Oy the third day we found
lhe skaloton of a girl sacri-
floed to the gods, As an
infant har skull had been

NATIOMAL GEOGRATHILE, ULY
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malded into a conical shape.,
Though head deformation
Was a commaon custom in the
Andes:bofore the Spanish
conquerors arrived in 1632,
this is the first example we
know of from an [nca sac-
rifice. Later' we uncovornd
thi skeleton of & boy. The
pair may have bean sacr
ficed togethar as symbolic
marrage partnars

From the samea platform we
lifted out a textile too fragile
to unfold, but it appearad that
gsomea 50 silvear disks in rows
af desconding size were tied
on. Beneath it lay a silver
male figurine (right) wearnng
a erown of spiny oyster shall,
At nearly 12 Inches, it is one
af the tallest existing Inca
statues, perhaps represanting
the Inca empearor himsalf,

LEiigs






WEARING HER DEATH CLOTHES, A FROZEN MUMMY NAMED SARITA

he emperor once dis-

patched 2,000 subjects

to tend the sacred
heights of Sara Sara, ac-
cording to a 16th-century
Spanish priest. in 1956 our
team numbered ten as we
searched for relics from that
period. We explored the
18,060-foot mountain, track-
ing through snow up tha
middle peak (above). It was
on the northern summit
that we found the female
mummy that villagers later
named Sarita.

Excitedly we excavated

the frozen remains (right),




CHALLENGES SCIENTISTS WITH AN UNEXPECTED POSTURE.

the skull clearly visible, and
brought them to Catholic
University in Arequipa.
Under the guidance of
co-director Chavez (right),
we have begun to study the
textile-wrapped skeleton,
the faat still clad in sandals.
Examination of her teeth
suggested that Sarita died
at the age of 15. A CT scan
of the bones revealed a
skull fracture, telling us she
perished from a blow to the
head, just as the Ampato
ice maiden had. She was
buried with her knees
flexed and pressed to her

shoulders, a pose we had
never seen in an Inca
mummy. Was this inten-
tional or accidental? We
don't know.

Mearby, in a rock niche,
we recoverad a cache of
figurines, probably gifts to

the gods. They includea
{above, left to right) a 5.5-
inch silver female clothad
in alpaca; a smaller silver
male; a llama of spiny
oyster shell; and a gold
vicuna, a wild relative of
the llama.




IN THE WAKE OF LOOTERS, EXCAVATORS RESCUE ARTIFACTS

froZen mumrmry Buardii

wWith pottery stuck to i

ke barmacies racaives
the attention of co-gdirector
Chave:, who photographeo
e latest discovery on
Ampata, A drought in 1957
had left 1ts aummit tree ol
snaw tfopl, g -rI,|III|._| UG & rarg
chdnce o saarh the ara

Wae started with the slope
down which the ice maiden
had tumblad. In addition 1o
wooden spoons and llama
banes, we found textia
[IBECOS fram har cuter wrap
Sadiy, looters had precedhed
L, ancl Wwe Nava No e
what they may have taken
Evidence of plundar only
sirengthens our resolve
0 excavate as many high
altitude sites as possihio
A adviancg of tThigves

We spent much of our
time investigating a platead
at 19,200 fent, where we
were lucky to find this new
miummy Guncle, as it Was
unmarked by & piatform of
stone ring. Examination latear
rovisaled a skefeton scorchad

by lightning, like twao burials

Nafonas! Geographio Sooiety
axploreran-resence i 15957
fonandy BEinaadsD has air'iften thired
riicles on his Andean mesearch
sz well as s Wiarii] the lnca
e Maidan, a chileirens ook

! - .
pLbrEihod Dy e HOociety

vt Tound on Ampato in 183%

Beneath an empty burnal
platform elsowhars on the
plateau we detected a thick
layvar of volcanic ash, giwing
credence to the theory that
thi Inca offered sumimil

sacrifices in responsa 1o

major volcanic eruptions
ither forces of nature
sniow and Hoahining-—soon
larced us to end our field
sgason. As for our efforts 1o
gave and understand Peru's

Inca haritaoe, we have
just bagun []




AND A MUMMY FROM THE HEIGHTS OF AMPATO.
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We think very carefully
before introducing a new plant

into the environment.

ESKOM
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Bebimd the Scenes

Getting Wrapped
Up in Her Work

| accent the oo e e
i B 1 I )
e Society s explorer-in

il Atrmospheric Admmm-
bration. hete with a
noray ¢l and a castawmn
'!:ll|':..| all Larand Lavrian
will Witk on books and |
flm durine her vear heres
de witll also dive atveach ol
Ehie | national martne
ATRCTUATICS "--';III-II;_||'|.
RATCHITICS 18 KoY, SOr Sivs
Peoprle can t protect places

ey .\_'||| I E [ LERLE _EI. I'

An Artist Wings It

l’f'llll'liﬂllh
a spofted cat as

‘part of a display on the pre-
Enlumhhnmlmﬁhum
On the mild side—an inter-
active veterimarian’s uffice will
_hﬂpvhtmjm:hmwﬁt
better carc w pets at hame,



BEHIND

Drawing on Their Past

A little-known chapter of Amer:
ican history unfolds i1 a new
Society book, Warrior Arrsfs,

by Herman | Violo, In 1875, 74
Plains Indians—indluding two
women and an eight-year-old
siri—awhio had béen linked o
ratds on white settlemonts wiere
rounded up by UL Arimy (roops
and taken to Fort Sill in present-
day Oidahoma. From there they
were bamished to 5L Augusting,
Florida, where, in an old Spanmish

Boyd Matson and
His Bang-up Job

He has described his for
vears hosting our EXPLOR-
ER teléevision series as 4
“dream job,” taking lam on
distant adventures; he onde
ran o 140-mile footrace
through the Sahara. Bu
Bovd Matson just missed a
mightmare last lanuary—
crashing his motoreycle
sonn after filming began
(e 2 shaovw an i 650-mile
motorcvcle tour of Chile.
The EXPLORER team,

THE

fnrttess, the
ErOUED Wis
mpTisoned
for three
vears o on-

- —
SUPE e

ity on the L

part of their peaple back home,
Cavalry officer Rachard Henry
Pratt accompanicd the [nduans
to Florida and took commund af
them once there. Sympathizing
with thetr phght, he did his best
b win ther release. Arl was part
of his public relutions plan; Pratt

e §FEdE T T

which included singer Lyle Lovett, continued without him.
Bowd spent the night in a hoaspital with a dislocated elbow
buat soon rallied: ten davs later he was back at work, sharing
screen fme with a tramed black bear in Montana.

SCENES

A ik HEL TR & WY

supplicd the
men with pen
cils and paper
Soan hundreds
of drawings
depicling tra-
ditional hunts
(top) 4s well as life after caplure
were bought by prison vistors
Pratt’s plan worked: The group
wias released in 1B78, One bound
skerchbook of drmwings done by
two prisoners—Making Med-
icine {above, seated at left), a
Chevenng, and Zotom, standing
at right, a Kiowa—was given to
Commisstorier of Indian Affairs
lohn Chmney Smith. His fmmily
hats cherished the volume ever
smee: his descendants even came
o our headguarters o guard
their treasure whale its fragile
pages-were being photograp Fread
tor the new ook
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Forum

Bath the Editor's page and “The Rise of Life on Earth”
i the March | 998 mssaee dealt wath evolulion, o con-
troversial sulmect for some members, Readers divided
between those who look to the Rible for scientific
explunanions and those who consuder evolution a
given. Some agreed with the Texan who wrore " Fvo-
lutron seerns like proof of God o me.”

From the Editor

| sccept your editorial as characiersnc of your
strving for completeness, balance, and scientific
soundness. | must take exception toan umintended
conclusion some may draw from your saying that
sciennsts have no bysiness questioning the existence
of God, namely that they have no busineis ques-
tioning any religions belief. Yet some beliels and
judgments have the power to set entire peoples
against cach other, Do I not have a right to identify
and ¢orrect harmiul errord

IPHILLIP A, M. HAWILLY
Funitreiad 1 rlararai

As a Christian and an engineer, | am fascinated by
scientific studies into early life, Increasingly my faith
is bolstered by sclentific discovery,

RICHARD BHI1M IE-'."l
Comierilie, Austreitia

Il everv article on evolution attracts two piles of
letiers, one appreciating the mughts and the
other—irom readers of the Bible ax a sclence text—
rejecting themy, add this letter to the former pile.

REV. PETER DIAVITESCIN
Theosfrore, Avsdrplin

The Rise of Life on Earth

Bravo 1w the Geocrarric and author Richard
Monastersky for an outstanding article. | encourage
vou (o continue such “explorations,” especially
those that shed light on the greatest and most mis-
understonod frontier of all-—the understanding of
ourselves, of why and how we think and behave the
WY we do.

PANMES T, BROUS
Lharemiw Mnisnen, Kinisas

| find it hard to comprehend, after your definition
of science on the Editor's page us the study of test-
able and obscrvable phenomena, why your writers
worithd wse so many qualifiers, such as may have been,
could have, probably, perhaps, pureling, likely, and
other terms that indicate so much doubt,

Faith is not blind just becaose it involves the
anseen. It s affected by what we see; hear, and

touch. Basic logic tells us that every house declares
a banlder.

TUM YATEX
i e

Conceding the fact that the agent of the origin ol
life an Earth is unprovable either by creatiomses o
scientists, we are forced to armive at a conclusion in
the light of probahilities, Since there is no evidence
that anything supernatural either exists or has ever
extsted, it is totally illogical to accept a theory based
an such a belief, Conversely the very real evidense of
the fossil record and the recent discovenes in maolec-
ular biology nre there for all 1o see.

LEG WOUDRDW
Afmntimie. Spsinh

When | taught college science foundation clusses,
| found that one of the students’ major misconcep-
tions of evolution was the mechanics of mutation
and ity description in the English language, When
an organism 5 mutated (changed), the mutation
pecurs because an outside agent or event—ultravio-
let rays; an error in duplicating DINA—affects cellu-
lar reproduction, changing the basic ceéll of the
organism.  The organism does not  consciously
decide to myutate; it (s & passive partner. Students are
confused when active voice is used to describe muta-
tion. Wording like "the giraffe mutited” cautes stu-
dents to think it decided to grow a longer reck. Not ao.

Eivsa WHITTIER
Habi, Addcteijiam

National Marine Sanctuaries

When the author saya he could smell the 11,000
cesspits in the Florida Keys; | think he misinter-
preted the rotting sea grass smell on the shore, 1t is
very simnilar, but | would have to stand downwind
very close to a kingle cesspit to smell it We in
the kevs know we need waste treatment. To build a
sewage systetn, we must tear up 95 percent of the
rounds, streets, and lanes and parts of U5 1, our only
artery in and oul, The expense will be staggering,
but we will do it evenally.

GERARD WATERS
ey Weer. Flosuld

As a marine goologist with the US, Geological Sur-
vey, | would like to add that we have been work-
ing with some sanctuary managers (o map seafloor
geology and habitats, using new ship-based map-
ping technology. The spectacular high-resalution
maps, CH-ROMs, and other products give new
information on the evolution of these reghons and
show the importance of seafloor geology and
marine processes in maintaining these marine
ccosvatems. | invite readers to the Coastal ‘and
Marine Geology website at beepy/fmiaring usgs. gov

5% IEFFRESS WILLEAMS
Reron, Wopimne

The phrases “commercial fishing” and “marine
sanctuaries” seein incompatible, vet the hrst js
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allowed imside the latter. That doesn't sound correct
if & marine sanctuary s actually a sanctuary,

TED LA FORE
Himntids, Flawan

Naples Unabashed

During 4 visit 1 Naples lust year my companions
and I stayed in the Spaccanapoli section of this
vibrant city, We found Neapolitans to be quite
watchful over us. They gave directions without hesi-
tationy, made sure we gol on the correct bus; and
let us know whien to transfer. They were careful 1o
count out our change from a purchase so that we
would not feel shorted, It was as if we were part of
some extended family to them.
IOHE GLOW

Whiulrenw, Mapeylpoud
Lirtle mention was made of the solid middle and
apper class of Neapolitan professionals, who with
oo links to-either corrupt politics or the Camorra
bring forward day by day the huge avil, cultural,
professional, and artistic hentage that the civ has
avcumudated for hundreds of years.

TOMMASD RESTAING
Metprlen, Ty

Planet of the Beetles

| was delighted with your photograph of mating
ladybugs (pages 104-105]. It reminded me of the
time | found about 150 of the happy little beetles
in my swimming pool. | rescued the shameless
swingers and spread them on my garden, | ook care
not to disturb their larval cases and was rewarded by
aphid-free plants for years,
SCOTT CAMPRELL
Vimoaiwer, Britech Crlnmdbia
Alas, netther your Dectles vnor ours were mating, an
activity they accomplish on land amd normally noi
wille i such dguregaiions.

Not 1o worry, the tortoise beetle and brood (pages
L07-108) are sale because those are vegetarian ants
goang by. They use their powerful mandibles o cut
leaves, flowers, and twigs. They are going elsewhere
for their food. Great picture.

PETENL WEHRER
Swarthismare, Pere

Kudos to author Douglas Chadwick, who emhances
the March issue with two articles. He gives us an
appreciation for the diversity of life. Beetles rise like
genies off the surface of his prose, And then he dives
below the surface of the langoage for life's protean
shapes within the sea in marine sanctuaries, May he
continue writing [or us,

STAN HENFR
Farr VElrigane, Miw Sdvar

America’s First Highway

In New Mexico we are commemaorating the laying
out of the route and way stations of the Camino
Real de Tierra Adentro by Juan de Odnate and Span-
ish settlers in 1598, The route closely followed

Mative American trails between Mexico and our
Southwest. Settlers, goods, livestock, technology,
ideas, and culture flowed up and down the Roval
Road, creating the basic elements of the American
West as we know it. The Royal Road remains “Amer-
ica’s First Highway
FRAMK DRTIZ
Sants Fe. Mew Moo

I wits born and rassed near the banks of the Chhio
and have vet 1o see i barge pushing anything, The
commuon phrase for a pusher like the one described
on page 90 15 a towboat. The huge bins lashed
together with steel cables are the barges.

LLOYD BIVWARDS
Ty, Adpdnrme

Melissa Farlow's photograph of Cumberland,
Maryland, captured the essence of the place
\pages 92-3)—a city of hills; bridges. trains, and
church steeples. More thin that, she caplured the

Cumberland of my childhood. In the 1950s our

family truveled twicea vear from New York City to
the home of my grandparents, aunts, uncles, and
cousins, In my grandfather's musty sunporch, two
blocks from the scene in the photo, be kept Geo-
arArHIcs dating back to the 19205 | spent many
hours exploring a world 1 could only imagine. Now
this photo vecalls a place and time just as impogsi-
ble to visit. My grandfather would have appreciated
the irony;
MICHLAKL W, ROMEER

Limiatm, Vgl
Crediting a Footprint

Regarding the photograph of the footprint on the
moon from Apollo 11 in the February 1998 article
“Why Explore?™—it was actually taken by me.

BUEE ALDRIN
Lgwee Boaf, Califernaa

When the photograph was firse published in our
Decornher F969 e and eliewherd, it was credited by
NASA 1o Nell A, Armsteong, who toak mast of the stil

pictures on that first moanwalk, However, according
tiy i 1987 NASA review, Armstrong passed the camdra

ta Aldein to take shots of boor prings for study of soul
mechanics. We regret the error.

Letters for Forum should be sent (o Natiomal Ceograph
Mayazing, Box S8198; Waghington, DLC M0K0-8198, or
by fax te M2-¥28-549600 or via the latermet b mgsforanmis
sationatgeserapiric.com. Include riame, address: and day-
rinse telephane. Lettors moay be eiived for clarity and spoce
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Thieves Invade, Loot a
Major Tomb at Copan

' e
L WO Througe
i e |
' | chiamber of a i
| I Il
LEaLketl | 1Vl
i | [ l : CHrr |
| t H f
ITl | [HEN| |
[ M 1TV |
rm 1l | | AR
I | i
| rmary 271 i
I rcnaeg |
. I Bss | i
i it L I 34 N
Cual L |
I Ircli Fasquclk |
| ERATT Sss4i L] 14
bt 1 l
I | el A n ks
| il | i [rd
| Loaliiimn Lads I
EriTyd il I
i il I [}
b i 1l 1 lnstit
\Lhirop 1 H




Shining New Light
on a Timely Problem
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A New Nation Adopts
Its Own Currency
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