They seem the picture of health, these lionesses hunting in an extinct volcano.
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But cut off within its walls, they are threatened by an unseen foe—inbreeding.
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The 9,650-square-mile Serengeti
ecosystem contains some 3,000

lions, which seldom mix with those
inside Ngorongoro.
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T WAS only midmorning,
but the January sun was
so intense that the six
lions had already melted
for the day. Stretched out

on the short grass, they looked
like flood victims. Suddenly an
impressive black mane appeared
out of the yellow wreckage, but
the lion was facing the wrong
direction. We wanted to photo-
graph his face before he col-
lapsed back into a deep sleep.

I craned out the window of
the Land Rover, pointed my
camera, and whispered to my
colleague and wife, Anne Pusey,
“Quick —make a noise.” She
cupped her hands and bleated
like a wildebeest calf.

The male looked hungrily
toward her and gave me his pro-
file. “Got it!” The photograph
provided us with our first clue to
a scientific mystery that would
take us ten years to solve.
___Ngorongoro Crater, one of
the world’s largest calderas, lies
at the eastern edge of Tanza-
nia’s Serengeti Plain. The crater
floor, while providing a life of
plenty for the most densely
packed lion population in Af-
rica, is really only a small island
of lion habitat. Anne and I sus-
pected that the well-fed appear-
ance of the lions might conceal
the genetic vulnerabilities of a
small population subjected to
repeated inbreeding.

Close inbreeding can cause a
significant reduction in repro-
duction and infant survival. A
major goal for people who man-
age captive-breeding programs
is to minimize the incidence of
inbreeding within their study
areas. Many wild populations of
large vertebrates are also at
risk, because they have become
isolated as a result of habitat
fragmentation. Here was a
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population that appeared to be
naturally isolated, so it could
provide important insights into
the long-term consequences of
inbreeding.

But what was the precise his-
tory of the crater lions? To an-
swer this question, we needed to
construct their family tree over
at least five generations. We
would have to track down every
lion that had lived in the crater
for the past quarter century.

On our first day in the crater,
in January 1979, Anne and I
were armed with a set of lion
identification cards from an
earlier pair of researchers, Jean-
nette Hanby and husband
David Bygott. They had care-
fully cataloged and named each
lion they saw on the crater floor
from 1975 to 1978. Each ID
card consisted of a series of
closeup photographs on one side
and a stylized drawing of the
lion’s face on the other; the
drawing emphasized markings
on the individual’s face, includ-
ing scars, ear notches, and the
whisker spots on either side of
its muzzle.

Whisker spots are less con-
spicuous than other markings,
but they are the Morse code of
lion identification, a permanent
signature on each individual as
unique as a fingerprint. Notches
and scars accumulate with age,
but whisker spots never change
and are distinct in even the
smallest cubs.

Although identifying drowsy
lions is often tedious, individual
recognition is essential for
unraveling the life history of any
animal. Lions live in complex
social groups—prides—and lead
complex social lives. A lion
pride usually consists of about
six adult females, their depen-
dent offspring, and a “coali-
tion” of two or more adult
males. At maturity, daughters
either stay with their mothers or
form a new pride nearby; sons
form coalitions that disperse to

neighboring prides. Males com-
pete intensely—even fatally—
against other coalitions to gain
mating rights in a pride and are
rarely able to withstand chal-
lengers for more than two years,
Consequently, although females
may live 17 years, males are
lucky to live 12.

T HE CRATER HIGHLANDS
of northern Tanzania
make a dramatic im-
pression on even the most jaded
traveler. Ngorongoro is more
than ten miles across and 5,000
feet from the floor to the tops of
nearby peaks. To drive into the
crater, visitors must descend a
rocky track that drops 2,000 feet
in about two miles. Halfway
down, sprawling constellations
of black stars scattered across
the plains below finally become
recognizable as wildebeests and
zebras, the principal species in a
remarkably high

density of large A RESEARCH

herbivores. PROJECT
Our intense in- SUPPORTED
terest in the cra- In PART
ter lions derives
. By Your
from this geogra-
Sociery

phy. Although a

number of game

trails run in and out of the crater
and the lions sometimes do scale
the heights, to leave the crater
for significant periods would be
to leave the largest larder in
Africa. Other parts of Africa
may boast larger herds of prey,
but those regions lie within
ecosystems where animal migra-
tions impose an annual routine
of feast or famine on the lions.
In contrast, the rich volcanic
soil, moderate rainfall, and sea-
sonal flooding in the crater
allow grazers to remain resident
year-round. As a result, the
hundred-square-mile area sup-
ports the highest density of large
carnivores in Africa. However,
even though the crater lions are
densely packed, the breeding
population is in fact rather
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small. Nearly a hundred lions
live on the crater floor, but only
about 30 of these are adults.
When we took over from the
Bygotts in 1979, we had two
reasons to believe that the crater
lions were inbred. First, records
indicated that no new lions had
entered the crater in the previ-
ous four years. Second, and
even more important, was a re-
port suggesting that the number
of crater lions—and therefore
the genetic richness of the
group—had been devastated by
a plague of biting flies in 1962.
During 1961 and 1962, ac-
cording to Henry Fosbrooke,
then conservator of the Ngoron-
goro Conservation Area, excep-
tionally heavy rains permitted
the biting fly Stomoxys calci-
trans (inset) to breed constantly
for more than six months.
By May 1962 the crater had
switched from heaven to hell for
the lions. Most lions became
emaciated and covered with
festering sores. Many sought

shelter by climbing trees or hid-
ing in hyena burrows, and even-
tually they became so ill they
were no longer able to hunt. By
the time the rains finally abated,
Fosbrooke estimated that the
population of at least 70 lions
had been reduced to about ten.

But what happened next?
Had a large number of unrelat-
ed immigrants resettled the cra-
ter, or were today’s lions all
descended from Fosbrooke’s
few survivors? With such a
small number of ancestors, the
population might indeed be seri-
ously inbred. How could we link
those earlier records with our
own? The biting fly plague
occurred so long ago it seemed
impossible to trace the current
population back that far.

In 1970 a Canadian scientist,
John Elliott, had begun a three-
year study of the crater popula-
tion. He reported that lion
numbers had recovered to their
former level by 1972 and that
the lions were distributed in

Leveler of lions, bloodsucking flies torment males during
a relatively minor 1990 outbreak. In 1962 heavy rains made
the fly population explode—a catastrophe for the lions.
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three prides. However, none of
the five prides identified by the
Bygotts in 1975 were clearly
descended from Elliott’s three
prides.

The Bygotts had sent photo-
graphs of whisker spots to
Elliott, but he was unable to
recognize any of their animals
because his records were based
on the blotches on the lions’
noses. Unfortunately, nose
blotches change with age, and
distinctive blotches in Elliott’s
era had become obscure three
years later.

We were stymied. However,
by 1985 our studies led us to
conclude that the crater lions
really were isolated: Every lion
in the population had been born
on the crater floor. Transient
males might show
up for short peri-
ods but were
soon evicted by
large coalitions
of crater-born
males.

National Geographic, April 1992



In addition, the level of in-
breeding in the crater had been
raised by the unusual success of
a single coalition of six males.
These males controlled virtually
the entire crater floor for eight
years, from 1976 to 1984, and
hence fathered most cubs in the
population. Consequently, sons
of these males dispersed to new
prides composed largely of their
own sisters and cousins.

In 1984 we invited Steve
O’Brien at the National Cancer
Institute and his colleagues from
Washington’s National Zoo to
conduct genetic studies of the
crater lions. Because of his
research on feline leukemia
O’Brien had surveyed the genet-
ics of several different cat
species. In the course of these
surveys he discovered that chee-
tahs from all over the world are
nearly identical in their genetic
composition. Such a low level
of genetic diversity probably
results from an extensive history
of extreme inbreeding.

We assessed the genetics and
reproductive physiology of the
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'HENRY FOSBROOKE

Sore-ridden 1962 fly victims fled to the trees in desperate
attempts to escape their tormentors. The besieged lions died
by the score; a population of 70 wuas reduced to a handful.

crater lions by comparing them
with the nearby Serengeti lions.
Our long-term studies of the
Serengeti population had shown
that close inbreeding is almost
nonexistent in that vast area.
Our team collected blood sam-
ples from dozens of lions in both
populations, immobilizing each
lion with a dart gun and draw-
ing a small amount of blood
while it peacefully dozed. At the
same time, a number of the
males were electro-ejaculated.

Analysis of the genetics of the
crater lions’ blood enzymes sug-
gested extensive inbreeding.
The lions’ estimated genetic
diversity was much lower than
that of their Serengeti counter-
parts. In addition, the semen
samples from the crater males
showed that they had levels of
sperm abnormality twice as high
as the Serengeti males, another
indication of inbreeding.

More eager than ever to re-
construct the crater’s recent his-
tory, I visited Henry Fosbrooke
in 1986 to look at photographs
of the survivors of the 1960s

biting fly plague. Now in_his
80s, Fosbrooke is still an active
conservationist. His house is on
the rim of Duluti Crater near
Arusha, Tanzania, and on a
clear day you can see Mount
Kilimanjaro through one win-
dow and have a splendid view
of Lake Duluti through another.

The weather was hazy when
I visited, but his photographs
were remarkably clear. “Here
are the four females that repop-
ulated the crater,” he said as
he handed me a pile of contact
sheets. I was delighted to dis-
cover that I could not only pick
out the whisker spots of each
lion but I could also discern the
pride’s composition; several
identifiable individuals could
often be seen in the same photo.
But were these the sole founders
of the crater population?

J~ VOSBROOKE’S LIONS repre-
F sented the beginning of
the crater story, and we
knew every lion that lived there
from 1975 onward. Then I sud-
denly realized that tourists and
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. e i, 8 Ear notches: Squabbles while
i f feeding can result in permanent
and identifiable nicks.

Unusual eye color can mark
an individual’s identity.

Long-lasting scars, on
the face or elsewhere,
aid researchers.

Whisker-spot patterns are
unique, present at birth, and
never change. Researchers
note the position of the top-
most cluster of spots relative
to the uniform row below.

PAINTING BY GREG HARLIN

Noses show distinctive pink——
or mottled blotches in
young. in aduits the nose
turns black.

Teeth may be missing, broken,
crooked, or yellowed, thereby
providing readily visible clues.
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A lion whos who

Which lions survived the flies? How was the crater
repopulated, and with how much genetic diversity?
Only by tracking down the identity of every lion
since the plague of flies could Packer and Pusey
answer those critical questions.

In 1979 they began using lion identification cards
(right) with pictures of individuals at various ages,
noting field marks such as whisker spots and ear
notches (above) that can pinpoint lions. They
contacted preceding researchers who had photo-
graphed or drawn the same lions or their forebears.
They also solicited photographs taken by tourists,
receiving hundreds to help fill in the gaps.

Eventually their catalog put faces on more than
500 individuals, most now dead. And their detec-
tive work determined that all of today’s crater lions >
descend from only 15 lions that either survived the =
flies or invaded Ngorongoro shortly thereafter.
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filmmakers had been photo-
graphing the crater lions daily
since the road into the crater
was completed in 1959. Thus,
distributed over the entire world
was a complete photographic
record of the lions’ recovery
from the Stomoxys plague.

Here was the problem: In
1975 there were five sets of
breeding females and three co-
alitions of breeding males. The
goal was to trace the origins of
these eight groups and their con-
nection to Fosbrooke’s survi-
vors. Our method would be to
assemble and organize all the
lion photographs we could find.

Y EARLY 1988 we had re-
B ceived several hundred
tourist photographs from
around the world. John Elliott
sent in his records, and Harvard
University biologist Dick Estes
supplied a large batch of lion
photographs taken from 1963 to
1965. A population reconstruc-
tion seemed possible after all.
In the meantime, Steve
(O’Brien furnished us with the
results of a second genetic

survey. Disturbingly, it revealed
a striking lack of genetic vari-
ability in the crater lions’ im-
mune defense systems. This loss
of genetic variability could ren-
der a population especially sus-
ceptible to an epidemic.

DNA-fingerprinting studies
by Dennis Gilbert have shown
that mating success among male
lions is highly unequal. The cra-
ter population contained many
adult males, but only a few
fathered most of the offspring.
The breeding population was
even smaller than we thought.
The time had come to pull
together all our materials.

First, we looked at Elliott’s
ID files. In addition to nose
flecks, he had also recorded ear
notches and whisker spots. Now
much of the period between
1972 and 1975 made sense.

Next, we focused on Estes’
and Fosbrooke’s photographs,
covering 1963 through 1966.
Fosbrooke’s founding pride con-
sisting of four females had large
batches of cubs in 1963 and
1965. Daughters from both
batches eventually established

JOAN ROOT

Since a mother will carry only her own cub, maternity is cer-
tain (opposite). This photograph also recorded the whisker
spot patterns of both. In 1968 scientists used an inflatable lion
(above) to test the reactions of real cats to it. Two males look
askance after upending the intruder. To Packer and Pusey the
results of the experiment didn’t matter—but knowing the date
of the photograph did. They had been searching for one pride’s
resident males at that time. Here they were.
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their own prides, and several
survived until the Bygotts’ era.
Thus two of Elliott’s three
prides originated from Fos-
brooke’s group of four females.
Then it was time to go over
the photographs from tourists
and professional photographers.
This was unexpectedly reward-
ing. Several pictures from 1959
included one of Fosbrooke’s
founding foursome. Because
female lions associate only with
their close female kin, all four
must have been born on the cra-
ter floor and managed to survive
the biting fly plague. Estes’ ear-
liest photographs showed that a
single male was resident with
these females, and he too had
been photographed in 1959.
Another survivor! This lion had
fathered the 1963 cohort of cubs
but was evicted by a pair of
males in late 1964. These latter
two males did not match up
with any of the many males pho-
tographed in 1959, so they must
have entered the crater from
elsewhere. In late 1964 Fos-
brooke first photographed a
group of young males on the cra-
ter floor. They would have been
small cubs at the time of the
plague and thus could not have
survived the disaster. They too
must have been immigrants.
But to get a precise idea of the
genetic composition of the con-
temporary lion population, we
had to account for all the lions.
We were nowhere near comple-
tion. We had a good grip on the
population in 1963-66, 1970-72,
and 1975 onward, but there
were numerous missing links
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Mating pairs have too many common ancestors. After the
1962 plague of flies, seven males entered the crater. But since
1969 no new males have contributed to the gene pool.

between these periods. The
most serious gap was in the late
sixties, and we began searching
for more photographs. Then we
recalled a conversation we had
had with Jane Goodall.

Jane and filmmaker Hugo
van Lawick had spent most of
1968-69 in the crater conducting
research for their book Innocent
Killeys. Jane told us, “There
was a French-Canadian scientist
who was studying the lions
while we were there. I was im-
pressed that he could identify
every lion in the crater by the
whisker spots.” Unfortunately
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she could not recall his name.

I phoned everyone who might
have known this early lionolo-
gist, but no one could help me.
Then while reading George
Schaller’s book on the Serengeti
lions, I noticed a passage on the
crater lions in which he cited
“P, DesMeules, personal
communication.”

But how could I find P. Des-
Meules 20 years later? All I
knew about him was that he
must have been a scientist. If he
wrote a scientific account of his
research, it would be found in
any university library. I went to

the library and immediately
struck gold: nearly a dozen cita-
tions to P. DesMeules, including
one for a Canadian wildlife
journal in 1968. I literally ran

to the stacks. The paper was by
Pierre DesMeules of the Cana-
dian Wildlife Service. “Current
address: Box 1, Ngorongoro
Crater, Tanzania.”

I had my man, but where
was he now? A second paper
revealed that he had become the
senior scientist for Parks Can-
ada in the Quebec region. The
park service advised that he had
recently retired, and his former
secretary told me he now lived
near the small village of Sacré-
Coeur de Marie.

I called and introduced my-
self. DesMeules confirmed that
he had lived in the crater from
late 1968 until the beginning of
1970. He had identified every
lion on the crater floor, and he
had several thousand photo-
graphs of the crater lions.

Four days later we shook
hands in a small village in
southern Quebec amidst the
autumn foliage. I turned my
back on the brilliant colors to
examine the bonanza of black-
and-white photographs of some
60 lions that had all died more
than a decade ago.

And what photographs! Des-
Meules had recorded the whis-
ker patterns on both sides of
each lion’s face. I could confirm
all the links between Elliott and
the Bygotts and fill in many
more gaps. By the next day I
was sure that three groups of
females had survived the biting
fly plague. One group died out.
The other two groups founded
the three Elliott prides and
hence all five of the Bygott
prides. Fosbrooke’s group of
four females were the ancestors
of all six current prides.

The females were now sorted
out, but the males were still
unclear. I would eventually dis-
cover the origins of one large

National Geographic, April 1992



coalition from DesMeules’s pho-
tographs. But there were two
gaps left: the origin of a coalition
of nine males that had already
left their natal pride by the time
DesMeules arrived and the iden-
tity of the fathers of one other
set of females.

Back to Africa. OQur dearest
friend in Nairobi, Barbie Allen,
renewed our request for pictures
from wildlife photographers,
but now over a much narrower
time interval: early 1968. When
filmmaker Joan Root sent us
photographs from January 1968,
we struck gold once more. Joan
had gone to the crater to film
some experiments, and the
“experimental subjects” turned
out to be the pride for which we
needed to know the identity of
the resident males. From Joan’s
phetos we could see that the two
males were the survivors of the
coalition first seen by Fosbrooke
in 1964. These two were later
resident in several other prides
and thus were the male ances-
tors for many in the subsequent
population.

During the same trip Joan
had photographed the remnants
of Fosbrooke’s original group of
four females. They had had one
last batch of cubs in 1967, and
these included the coalition of
nine males first seen as sub-
adults by DesMeules. Our quest
was over.

E NOW KNOW that
the entire crater pop-
ulation is descended

from 15 animals. Eight of these
had survived the plague; the rest
were males that may have
entered the crater from the Ser-
engeti. The plague removed so

many adult males from the
crater that fresh blood was able
to enter. Once the residents
resumed breeding, they had
several large sets of sons that
monopolized the crater prides
and kept further immigrant
males out. Thus the current cra-
ter population has been subject
to close inbreeding since 1969,
about five lion generations.

With complete reproductive
records of the population since
1963, we could test whether
inbreeding has lowered the
productivity of the population.
We now estimate that the crater
lions have lost about 10 percent
of their genetic diversity over
the past 20 years. Our estimates
of this decline are closely corre-
lated with a reduction in repro-
ductive rates in the crater lions,
although it is too soon to be
certain of a direct link. If
inbreeding has indeed caused
this reduction, then reproduc-
tive rates in the crater popula-
tion will continue to decline
in the future unless new males
are once again able to enter
the crater.

The crater lions also show
somewhat lower genetic diver-
sity than can be attributed solely

to the effects of the Stomoxys
plague. The crater has been
naturally isolated for millennia,
and its lions may have under-
gone several cycles of isolation,
decline, and repopulation. It is
possible that the previous popu-
lation was highly susceptible to
the depredations of the biting
flies precisely because they were
already quite inbred.

I visited Henry Fosbrooke
again in October 1990. When I
told him that I suspected the
crater lions had been through
previous periods of inbreeding
and genetic decline, he led me
into his large library and said,
“You should read these.” They
were accounts of big-game expe-
ditions that went into the crater
in the early twenties. During
two weeks in 1922 one hunting
party bagged seven adult lions
and badly wounded another
three. The last expedition was in
1924, when five more lions were
killed. Considering that there
are never more than about 30
adult lions in the crater and that
most of the wounded animals
probably died as well, the
breeding population must have
been severely reduced. Qur
genetic assays more than 60

DAVID WILDT AND JO GAYLE HOWARD

Ominous telltales, sperm from crater males (middle and right)
show abnormalities when compared with a normal sample.
Reproductive physiologist David Wildt and his colleagues at
Washington’s National Zoo found structural deformities in
more than half the sperm of each male tested, strong evidence
of inbreeding. The continuous decline of genetic diversity
since 1969 is perhaps linked to a falling reproductive rate.
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years later may well have
revealed the results of this
onslaught.

HE SERENGETI and
Ngorongoro were de-
clared wildlife sanctuar-

ies in the late twenties to protect
the lions from further hunting.
Ngorongoro Crater became a
world heritage site in 1979 in
recognition of its special signifi-
cance as a microcosm of African
savanna. The popular appeal of
charismatic carnivores such as
lions has often led to the conser-
vation of habitat that sustains a
host of other species. But living
at the top of the food chain
inevitably means that predators
often end up in small, threat-
ened populations.

The history of the crater lions
may represent the future for
many other large vertebrates.
Increased human habitation
around Africa’s national parks
has formed virtually imperme-
able boundaries, and recently
many species have become
isolated in small populations,
making them even more vulner-
able to environmental catas-
trophe. Add to this the effects of
close inbreeding, and many
small populations may well be
caught in a downward spiral.

Perpetuating these popula-
tions will require more than just
protecting them from hunters
and poachers. The crater lions
are conspicuous and have there-
fore proved surprisingly easy to
monitor. The fates of most other
small populations will run their
course undetected. O

“Crater of the Rain God,” an
EXPLORER film, will air Sunday,
April 12, at 9 p.m. eastern time on
cable network TBS.

GENETIC EROSION

A Global Dilemma

By STEPHEN J. O'BRIEN

CHIEF, LABORATORY OF VIRAL CARCINOGENESIS 4
NATIONAL CANCER INSTITUTE

==\he Ngorongoro lions are
l isolated geographi-
cally, but they are not
alone in their genetic impasse.
Around the world, wildlife
populations are shrinking into
fragmented islands amid a sea
of human expansion. Only 30
to 50 Florida panthers cling to
survival. Before a captive-
breeding program began, the
black-footed ferret was down
to 17 animals. In India fewer
than 250 Asiatic lions remain.
Before conducting genetic
studies for Craig Packer’s lion
project, I examined the genetic
history of the cheetah, whose
range once spanned the globe.
T was amazed to find that
every one of today’s 20,000
cheetahs is genetically almost
identical. They descend from
survivors of a near-extinction
catastrophe that resulted in
generations of close inbreeding
10,000 years ago.
These and other species
share something important

with the Ngorongoro lions—
a population bottleneck. It
creates a shrinking gene pool
that leaves fewer and fewer
mating partners. What are the
genetic implications?

The animals become part of
a high-stakes poker game—
with a crooked dealer. After
beginning with a 52-card deck,
the players wind up with, say,
five cards that they are dealt
over and over.

As they begin to inbreed,
congenital defects appear, both
physical and reproductive. Of-
ten abnormal sperm increase;
infertility rises; the birthrate
falls. Most perilous in the long
run, each animal’s immune
defense system is weakened.

Thus, even if an endangered
species in a bottleneck can
withstand whatever human
development may be eating
away at its habitat, it still faces
the threat of an epidemic that
could well be fatal to the entire
population.

A trio of males patrol their crater territory. Ironically, they
are strong enough to deter what their population most needs —
the entry of outside lions with new genes.
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you need to plan the perfect trip! 7% GST for orders sent to Canada.

Only NordicTrack® gives you a total-body workout.

NordicTrack®: “The World's Best Exercise bikes, treadmills
Aerobic Exerciser.”™ and stairclimbers don’t

give you half the workout
? NordicTrack does.

/ Most in-home exercisers
completely ignore the muscle
groups in your back, chest,
shoulders and arms.

But NordicTrack exercises all
the major muscle groups in both
your upper and lower body.

That's why it’s more efficient
at elevating your heart rate to the
fitness building level. And why it
burns more calories. Up to
1,100 per hour.

Don't settle for less than a

5
5

Lower-body

N _ total-body workout.
ﬂ Total-body Get on track with NordicTrack.
P Call today for a 30 day
in-bome trial! Or d’ c r a ck
Lower-body only A CML Company

witcior FREE VIDEOQ & Brochure 1-800'328’588 235Dz

Or write: NordicTrack, Dept. # 245D2, 141 Jonathan Blvd., N., Chaska, MN 55318

© 1992 NordicTrack, Inc. A CML Company All nights reserved.




On Television

Crater and Delta: Life and
Death for African Wildlife

t once a paradise and a
prison for its lions and other
animals, Tanzania’s cliff- -
walled Ngorongoro Crater “concen-
trates the essence of wild Africa
under extraordinary circum-
stances,” British filmmaker Richard
Matthews says.

Matthews calls the plight of one
young hyena the saddest scene he
saw in six months inside the
hundred-square-mile caldera while
filming “Crater of the Rain God.”

“The hyena—alone and lost—
dashed across the sunlit savanna.
Out of the grass emerged other

MARK STOUFFER

=

SUSAN McCARTNEY

hyenas from a clan whose territory
it had breached. The defenders
brought down the interloper”—
lethal evidence of the struggle to
survive in crowded Ngorongoro.

The struggle has comic moments.
Lured by the remains of a hippo,
a lioness swims—reluctantly—to a
mud bar. “No doubt about it,”
Matthews says, “these big cats
detest water.”

One predator with no aversion to
a watery hunt is the elusive Pel’s
fishing owl of Botswana’s Okavango
Delta. Recalls Botswanan Tim
Liversedge, who made the film
“Savage Paradise,” “Asaboyl
read a description of fishing owls
that said: ‘A very large and rare owl

.. . reputed to eat fish and make a
noise like the cry of a lost soul
falling into a bottomless pit.” ”

His film reveals for the first time
the fishing, breeding, and parenting
behavior of this nocturnal bird.
Daytime in the world’s largest
inland delta brings a new menag-
erie: the rapacious African fish
eagle; the giant kingfisher; the
horrific giant water bug.

To capture it all, Liversedge
devised camera stations “to observe
delta activity by day and night, in
the air and beneath the surface.”

“CRATER OF THE Ramv Gop,”
APRIL 12, AND “SAVAGE PARADISE,”
APRIL 19, WILL AIR ON EXPLORER,
CABLE NETWORK TBS, 9 P.Mm. ET

Four Alaska Families Brave Winter and Wilderness

eet the Korth family, the Haydens, the Wilsons, and the Browns.
They’re not exactly the people next door. Living far north in the
remote interior of Alaska, miles apart, they receive mail only a
few times a year—and may be America’s most isolated families.
Producer Mark Stouffer “set out to film the stories of some of the most
remote inhabitants of North America, who are also living closest to pure
subsistence.” He ended up with a film that documents people and wilder-
ness in a remarkable study of the pioneering spirit. Stouffer found the
families loving and gracious, inventive and tough—and fulfilled by their
decision to go it alone. “I’ve eaten moose-brain-and-beaver-tail casse-
role,” Stouffer says. “I've listened to hair-raising survival stories. These
families lead lives as extreme as any you can imagine.”

“BRAVING ALASKA,” SPECIAL ON PBS, APRIL 29, 8 .M. ET

NATIONAL GEOGRAPHIC EXPLORER AIRS ON CABLE NETWORK TBS, SUNDAYS AT 8 P.M. ET. NATIONAL GEOGRAPHIC SPECIALS APPEAR ON PBS; CHECK LOCAL LISTINGS,




America’s love affair with the original minivan continues. JE73 i

Introducing the new 1992 Plymouth Voyager with a money- st ﬂﬂuamaﬂe- Plymolml
saving optional Family Value Package that gives you auto- A DIVISION OF CHRYSLER CORPORATION
matic transmission; power liftgate release; light enhancement in the map and o area; lockable storage
drawer; dual horns; body-side moldings; and air conditioning at no charge; plus over 60 other standard features*
Al for $14,266!1 We think you'll also value the available all-wheel drive, available anti-lock brakes and our new
Owner’s Choice Protection Plan: 7 year/70,000 mile powertrain warranty, or 3 %'ear/36,000 mile bumper to
bumper warranty.+ No other automobile manufacturer in the world offers you this level of flexibility in choosing
the warranty protection that's exactly right for you. So make a visit to your local Chrysler-Plymouth dealer
today for a test drive. Or call 1-800-PLYMOUTH now for purchasing or Gold Key Plus/leasing information.

IYIORE OF WHAT
ANMERIGA UALUES
IN A MINIVAN.

*No charge air based on sticker price savings of items in e if purchased separately. + Sticker price with option package. Title, orncs seonson u A
tax and destination fee extra. Optional wheels and roof xg:iksalfown. $See limited warranties at dealer. Restrictions agglar 3/36  OFTiewsLs. O ;
normal mat j & wear items. Buckle up for safety! © Plymouth/Chrysler Corp., 1992. 36USC380. \(,




