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Would you like to take a science 
vacation? The airborne boat, a 

Hovercraft, on this month's 
cover, was the transportation 

for one exciting trip described 
in this issue. Another trip is 

being planned to Timbuktu, and 
you could be one of the pas

sengers. Read about these 
exciting scientific adventures 

and how you can take part. 
The story begins on page 8. 
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They're out to 

BLACKR o 
by George Frame 

AMOTHER RHINO AND CALF puffed 
and snorted furiously as they 

thundered across the plain within 
Ngorongoro Crater. Herds of wilde
beest and gazelle hurried to get out of 
their way. Barely three yards behind 
the rhinos, a Land Rover bounced in 
hot pursuit. Game biologist John 
Goddard leaned out of the window 
and took careful aim at the adult with 
a Cap-chur gun. As the 10-cc syringe 
sped home, penetrating her rump, the 
2,500-pound rhino reacted not at all. 

"It's a hit," I shouted. "It injected!" 
The rhinos continued to gallop at 
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nearly 30 mph; -it would be 10 min
utes before the drug had a noticeable 
effect. John quickly loaded another 
syringe into his rifle and aimed care
fully at the calf, which followed 
closely behind its mother. 

"You got it, John! Driver, endesha 
, pole pole." These were the much 

awaited words, signifying that both 
mother and calf had received their 
carefully measured proportions of 
anesthetic. We now had a few min
utes to catch our breath and hastily 
make notes while the Tanzanian 
driver, Stephen Ngereza, followed the 
two rhinos. 

Darting and tagging are an imp or-

33 



tant part of John Goddard's ecological 
and ethological studies of the black 
rhinoceros (Diceros bicornis L.) in 
East Africa. The metal ear-tags pro
vide permanent identifying marks. 

Black rhinos are reputed to be the 
most aggressive of the five living rhino 
species. The individuals in our study 
areas seldom let us forget this reputa
tion, so we have to resort to immobil
izing several of them to get data. 

When a rhino is immobilized, we 
can take its body measurements, re
cord the physiological response to the 
anesthetic, and eollect parasitic ticks 
from the folds of its skin. We can pry 
open the drugged rhino's mouth to 
look at its teeth, to try to get an idea 
of its age. The information will help 
us develop a better understanding of 
whether rhino populations are stable, 
increasing or decreasing. Knowledge 
of the rhinos' well being under various 
conditions is essential in planning and 
managing reserves to ensure the sur
vival of the species. 

For centuries the three Asian spe
cies and two . African species of 
rhinoceroses have been ruthlessly 
hunted, usually for their horns. Un
like horns of other animals, rhino
ceros horns are entirely an outgrowth 
of the skin. They consist of a keratin
ous, or horny, fibrous substance, 
which is chemically identical to the 
fingernails and hair of man. 

There is a widespread belief 
throughout Asia today that rhino 
horns have aphrodisiac value. This, 
coupled with the belief that various 
parts of the rhinoceros are useful for 
curing specific ills, has taken a heavy 
toU of the three Asian rhino species. 
Their future is very bleak. 

The white rhinoceros and the black 
rhinoceros of Africa are endangered, 
too. As the rhinos of Asia become 
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A researcher takes careful aim at a fleeing 
rhinoceros as he shoots it with a syringe 

, filled with anesthetic. It takes a 2500-pound 
rhino about 10 minutes to react to the shot. 

more scarce, the horn hunters attack 
the relatively more plentiful supply 
in Africa. Fortunately, the African 
rhinos are still numerous and if pro
tective measures are taken now they 
may survive. Studies such as ours, 
hopefully, will lead to the develop
ment of sound management programs. 

For months I had assisted John 
Goddard in his rhino study at Ngoron
goro caldera and in the alternate study 
area at Oldupai (sometimes spelled 
"Olduvai") Gorge, 30 miles west of 
the caldera. Both are in Tanzania. 

Comparison of rhinoceros data 
from the forest and open-grassland/ 
seasonal-marsh habitats of Ngoron
goro with the dry-thornbush habitat 
of Oldupai would provide valuable 
insight into the needs and preferences 
of the black rhinoceros. But to accom
plish a study such as this, it is impera
tive to be able to recognize every 
rhino as an individual. 

Binoculars and a camera are essen
tial tools. Normally, one approaches 
to within 20 to 40 yards of an indi
vidual rhino, either on foot or in a 
Land Rover. At this distance we 
clearly can see the minutest details, 
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countered unexpected turbulence in 
clear air that was violent enough to 
cause the plane to crash, killing every
one aboard. 

With more and more people flying, 
and planes getting bigger and carrying 
more passengers on each flight, clear 
air turbulence-often called CAT-is 
becoming a matter of increasingly 
serious concern. 

Fatal crashes, where CAT was con
sidered a factor, have, happily, been 
few. But severe bouncing around of 
aircraft-even as large an aircraft as 
a 747-with no warning at ' all, has 
been much too common. Injuries to 
passengers, crew and aircraft from 
such incidents are mounting. 

Just how seriously the subject is 
taken was demonstrated ironically at 
a recent symposium on CAT, spon
sored by the Federal Aviation Admin
istration. The numbers of lawyers 
attending almost out-numbered the 
delegates. Injuries from CAT may be
come a lucrative field for lawsuits. 
The airlines and industry are not 
standing idly by to let this happen. . 

Perhaps the most encouraging ef
fort has grown from the work of 
Barnes Engineering Company of Con
necticut. With the cooperation of 
three airlines Barnes has produced an 
instrument called IRCAT (for Infra
Red Clear Air Turbulence). The air
lines at various times have installed 
the machine in planes, Pan American 
on over-ocean routes, Eastern on 
north-south coastal routes, and Trans 
World Airlines on domestic routes 
over mountainous terrain. 

Pure CAT is considered any turbu
lence that is not associated with 
storms, which produces visible clouds 
that show up on radar. Even so, some 
turbulence can occur in the clear air 
around storms, say around the tops of 
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AVIATION 

Photos from Popular Mechanics © The Hearst Corporation 

An 8-foot boom on nose of U-2 carries 
vanes so sensitive they can detect a man's 
breath. Air Force sends U-2s on missions 
that have detected CAT at 80,000 ft. 

thunderheads. But pilots know enough 
to respect these areas, so they don't 
qualify as CAT. 

Pure CAT is generally confined to 
the jet stream, inversion layers and 
mountain waves, which may produce 
no clouds at all. Hence, no warning. 

The jet stream, a thin ribbon of high 
speed air that may be traveling as 
much as four times faster than the 
surrounding air, is usually found at 
the tropopause, the dividing layer be
tween the stratosphere and the tropo
sphere. The tropopause is normally 
found at 35,000 or 36,000 feet, alti
tudes where the great majority of jet
liners fly. 

Inversion layers are the dividing 
lines between air that decreases in 
temperature with altitude and air that 
increases in temperature with altitude. 
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ea 
by Kevin V. Brown 

THE PLANE, a huge 747, had just 
reached its cruising altitude at 

30,000 feet in clear night air. The pas
sengers settled down for the long, un
eventful flight to Paris. The steward
esses, chatting amiably, began serving 
drinks and food. Then it happened. 

The giant airliner, with more than 
160 people aboard, plunged suddenly, 
and without warning. Cocktail glasses 
flew upward and smashed against the 
baggage racks. Food splattered all 
over the-walls. Dishes, pillows, hand 
luggage, blankets and clothing went 
careening madly around the cabin. 
The passengers frantically tried to 
defend themselves against the un
guided missiles. 

Worse, some passengers who 
weren't seated and strapped in were 
lifted bodily and flung violently 
against the walls and ceiling. One 
stewardess, who had been busy in the 
aisles, crashed against the ceiling, then 
dropped to the floor again, her head 
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Many fatal and near-fatal crashes have been 
traced to clear air turbulence, an elusive 
enemy of aircraft. The diagram above shows 
the altitudes where CAT may be found. 

bleeding badly from an ugly gash. 
A Navy pilot, en route to a duty as

signment in Europe with his wife, 
made a circus catch of their six
month-old child who was lifted out 
of his bassinet. 

It was several minutes before the 
aircraft was brought under control, 
thousands of feet below its original 
altitude. The pilot, obviously shaken, 
apologized, "I'm sorry, but we fan 
into some turbulence that didn't show 
up on our radar." 

Because of possible structural dam
age, the plane returned to New York. 
Fourteen of the passengers suffered 
injuries that required medical treat
ment. Seven of them had to be hospi
talized, with injuries ranging from 
severe cuts to broken bones. But they 
were lucky. Other airliners have en-
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The rhino is turned over and prepared for 
tagging and recording information about his 
size, response to anesthetic, teeth, skin. Stud
ies may preserve vanishing species. 

even the hair distribution on the ani
mal's ears. 

In thick bush the best method for 
identifying a rhino is to climb a tree 
and call with a mewing sound, like 
that made by rhino calves. The rhino 
will often walk right up to the tree. 

Photographs and detailed written 
descriptions of every rhinoceros that 
we observed were used to compile an 
identification book for all the rhinos 
in both study areas. Key criteria in 
identifying an individual rhino are 
geographical location, sex, horn 
shape, torn ears, hair fringe of the 
ears, tail tassel and body scars. In 
several difficult cases we compared 
the facial wrinkles. Ear tags provide 
a long-term check on identification. 

The adult black rhinoceros is essen
tially a solitary animal. Males are 
normally seen alone, and the female, 
too, prefers seclusion with her calf. 

However, an immature rhino, which 
is driven away when its mother has 
a new calf, seeks the companionship 
of another rhino. Often it will attach 
itself to another immature rhino, or 
to an adult female. . 

"The largest group of rhinoceroses 
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that I have seen together consisted of 
13 animals," John Goddard reported, 
"but the group disbanded after two 
hours into solitary animals and groups 
of two and three. But I saw this large 
a group only once in my three years 
of daily observations." 

The peak activity periods for rhinos 
are the hour beginning at dawn and 
the hour at dusk. At these times nearly 
all the rhinos we observed were ac
tively feeding or walking. 

Around midday most rhinos are 
asleep in the shade of a tree or else 
in a dust bowl in the hot sun. Their 
daytime slumbers are sometimes in
terrupted for a snack or two on the 
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nearest appetizing vegetation. 
Our nighttime observations suggest 

that most of th~ population is active 
through the hours of darkness, though 
they do sleep' part of the night. We 
always used a Land Rover at night; 
it would have been dangerous for a 
person to wander about rhino coun
try in the darkness. 

Different rhinos had different reac
tions to the vehicle's headlights. On 
the plains to the west of Oldupai 
Gorge I came across a mother and 
calf lying down. They were startled, 
and immediately arose. In confusion, 
both spun around several times with 
great agility. I kept the Land Rover 
in gear, ready to speed away if they 
decided to charge. The mother jabbed 
the air with her horn. Finally, after 
eight or 10 seconds of indecisive ac
tion, they ran off together away from 
the light. 

Rhinos within Ngorongoro' Crater 
'seldom were frightened by headlights. 
Often they showed no reaction other 
than slight annoyance. . 

The black rhinoceros is mainly a 
browser, and has a strong upper lip to 
accommodate this feeding. I have 
watched a rhinoceros use its curved 
anterior horn to reach up and break 
off a four-inch thick branch of 
Euphorbia by pulling downward on 
it. The animal repeated this behavior 
several times. I suspect that rhinos 
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with missing or broken anterior horns 
may have broken their horns on 
branches while feeding,- rather than 
while fighting as is believed. 

In Oldupai Gorge I frequently re
sorted to climbing high into the 
branches of these flat-topped trees. 
One reason was to get a better view 
of the rhinos feeding in the thick vege
tation of the gorge. 

The other reason was that I -was 
chased there. Stalking a 2,500-pound 
rhino in thick bush is a challenging 
and nerve-wracking experience. One 
must be silent and stay downwind, 
listening for the chewing sound as the 
rhino masticates coarse acacia. 

Sometimes my best efforts ended in 
failure. Then, I found myself running 
furiously for the nearest thorn tree, 
with a snorting "taru mka/i" rhino 
in hot pursuit. I look back upon such 
experiences with fond memories, now 
that the thorn scratches have healed. 

Rhinos travel well-worn paths. 
These trails and the regularity of 
daily activities are the main reasons 
that rhinos are so vulnerable to 
poachers. It matters not whether the 
weapon is a gun, spear, poison arrow 
or snare. The poacher, by knowing 
the hours of rhino activity and by 
using rhino trails, is assured success. 
He kills the animal, chops off the 
horns with his panga (heavy bush 
knife), and leaves the carcass for 
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Giant thermos protects gases 
used in space flights 
A thermal protection system made of 
layers of insulating material will iso
late the super-cold liquified oxygen 
carried aboard future NASA space 
flights from any heat-inducing struc
tures surrounding it. Fiberglas sup
ports will hold the tank in place. 
Beech Aircraft, Wichita, Kansas. 
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Tailpipe test measures 
pollutant gases 
Technicians from BeV Labs use an 
evacuated flask to collect a sample of 
exhaust emission from an automobile. 
Toxic nitrogen oxide gases present in 
the samples can be measured with a 
new laser technique. 

Electronic filing system 
saves time, space 

BIPS 

It's impossible to misfile folders if you 
use electro-optical scanning heads 
(above) which find folder tabs coded 
in binary language. Folders are auto
matically pushed from special shelves 
(left). By Supreme Equipment & Sys
tems Corp., Brooklyn, N.Y. 
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Two-man free flooding sub 
can dive to 300 feet 
"Scubasub 300" allows scuba
equipped divers to transition from 
vehicle 'Operators to free swimmers 
without special lockout provisions. It 
is 15' 4" long, weighs 1,960 pounds, 
will carry a payload up to 300 pounds 
in a special storage area. Cruising 
speed: 3 knots submerged. Hull skin 
is tough thermo-plastic. By Sub
mergence Technology Corporation, 
San Diego, California. 

Miniature gas liquifier 
cools to -453°F 
This Hymatic "minicooler" can be as 
small as 3/16" in diameter by 2" in 
length. Gas enters the cooler under 
high pressure. It exits through a tiny 
orifice in the finned stainless steel 
cylinder, expands, and quickly lowers 
temperature into the cryogenic range. 
Used in missile guidance and fuzing, 
night vision devices, etc. By the Ben
dix Corporation. 
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The team of researchers in East Africa lead 
a subdued black rhinoceros, the most aggres
sive of the species, toward the work area 
where ear-tags will identify the animal. 

whatever may come along. 
Predators sometimes attack rhinos, 

but these occurrences are rare. 
In one instance, a male lion at

tacked an 11-month old calf. Felicia, 
the calf's mother, has a beautiful, 
straight horn that points forward like 
a saber. ' Felicia saw the approaching 
lion and prepared for the attack, while 
her calf snuggled closely against her. 
But then the calf panicked, and ran 
away with the lion in close pursuit. 

Felicia trotted after the lion, who 
promptly diverted his attack from the 
calf to the mother. His jaws closed on 
Felicia's hind leg, and he clawed at 
her thigh. She whirled around with 
incredible agility, using her horn to 
stab the attacker in the ribs, neck and 
jaw, kiIling him instantly. 

Lerai Forest covers one square mile 
of the floor within Ngorongoro Crater. 
Tall majestic acacia trees with dense 
bushy undergrowth ensure the avail
ability of food throughout the year. 
The result is an extremely high den
sity of 23 rhinos per square mile. 

There are few water holes at Oldu
pai Gorge and palatable vegetation 
is less abundant. Consequently, the 
average home range of a single rhino 
covers about 12 square miles. 

The grasslands within the caldera 
of Ngorongoro are intermediate in 
that they have less available food and 
water than the forest, but not nearly 
so little as exists at the gorge. The 
average home range in the grasslands 
is six square miles. This is only half 
as large as at Oldupai, but consider
ably greater than for the forest. 

Individual home ranges are well 
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defined, but overlap cons.iderably
even among adult males. Rhinos shar
ingcommon parts of their range fre
quently come into contact with each 
other during their daily activities. 
Usually they are not aggressive, but 
confrontations do occur. One con
frontation between two adult male 
rhinos remains' particularly vivid to 
me. Horace is a docile old fellow 
wh'Ose home range contains grassland 
and swamp on the Crater floor. One 
day a strange male came down from 
the Cr,ater wall and entered Horace's 
territory. Horace responded by at
tacking the intruder with hideous 
snorts and groans. 

Both animals stood facing each 
other. Heads were lowered, ears flat
tened and tails raised. The intruder 
did not respond to Horace's n'Oises, 
but silently stood his ground. Anterior 
horns were mere inches from each 
other; both jabbed and clubbed at the 
sides of each other's head. But actual 
physical contact seldom occurred. As 
usually happens, the intruder made 
a sudden retreat, closely pursued by 
Horace, the successful defender. 

The black rhino's hearing ability is 
quite keen--so is its sense of smell. 
But rhino eyesight is notoriously poor. 
This became all too obvious to me one 
day on the dry, sandy windswept 
plains around Oldupai Gorge. After 
spotting two feeding rhinos with 
binoculars from two or three miles 
away, the driver and I approached 
very slowly in the Land Rover from 
downwind. As we moved closer, to 
within 150 yards, I left the vehicle 
and began to creep ahead on foot. 
Cautiously, I moved forward, a few 
steps at 'a time. When I found myself 
within 10 yards of the nearer rhino, I 
decided that that was close enough. 

. Perhaps I was pushing my luck a bit 
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too far. Despite my complete visibil
ity, both rhinos were totally, unaware 
of my presence. The strong, gusty, 
noisy wind prevented them from hear
ing or smelling me. After one hour 
of observing their feeding behavior, 
I slowly backed away. 

At Ngorongoro and Oldupai an 
average of four years is required for 
each adult female to recruit one calf 
into the population. 

Sexual maturity is reached close to 
the fifth or sixth year, and a black 
rhino may live for 30 to 40 years. 
The population , of black rhinos in 
Ngorongoro is at least 110, and we 
have identified 74 at Oldupai. 

In the caldera, about seven calves 

A baby rhinoceros, whose life span is 30 to 
40 years, is guided toward the research area 
for identification and examination. 
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are born per year, and at Oldupai 
Gorge only five calves appear yearly. 
Considering the occasional predation 
by hyenas or lions, and the usual pop
ulation loss from old age, there is very 
little "margin of safety" remaining. 
Rhino populations can be extermi
nated by merely removing a relatively 
small percentage each year. 

The white rhinoceros of Africa is 
much rarer. Poaching was once con
sidered rampant in the Congo, where 
as many as 80 percent to 90 percent 
of the white rhinos were estimated to 
have been killed during the six long 
years of political instability. In spite 
of this their plight is not nearly so 
serious as that of the three Asian 
species: The Indian rhino is estimated 
to number about 700 individuals, and 
Sumatran rhinos may not number 
more than 180. The nearly extinct 
J avan rhino is known to exist only in 
Indonesia. Approximately 25 of this 
species are believed to remain. 

In Vietnam the few remaining 
rhinoceroses are being exposed by the 
jungle defoliation program of the V.S. 
Army. Rhinos deprived of cover are 
very quickly eliminated, as are many 
other forms of wildlife. Saigon traders 
in recent years spoke of being able to 
sell a large horn for the equivalent of 
$2,000 (V.S.). 

The future for the rhino is dim 
indeed, except in the few African 
countries such as the Republic of the 
Congo, V ganda, Tanzania, Kenya, 
Zambia, and southern Africa, where 
the governments are taking steps to 
ensure their preservation. These gov
ernments, and those of us who are 
studying the rhinoceros, agree that 
only in national parks like Tsavo and 
conservation areas like N gorongoro 
Crater does the rhino have a chance 
for survival. • 
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HI ESE·s 

ea uageo s ca? 

A group of distinguished members 
of the Russian Academy of Sciences 
were being entertained at a luncheon 
in Montreal. It was held under aus
pices of Canada's National Research 
Council which has encouraged ex
change visits of leaders in science and 
engineering. Several of the visitors 
spoke excellent English, making com
munication rather easy and pleasant 
for the Canadians. 

When the Soviets were asked, 
"What do you think will be the most 
important language for communica
tions in science by the year A.D. 
2,000?", one of them replied instantly, 
"Why, Chinese, of course!" 

The Canadian scientists were star
tled. They had been expecting a 
"party line" about Soviet achieve
ments and extensive training in sci
ence and technology. It was impos
sible to hide the amazement of the 
Canadian hosts. 

The Soviet speaker continued: "We 
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know that you people in the Western 
World have been impressed by our 
remarkable performances in nuclear 
science, in space and in medicine and 
by the fact that we are training four 
times as many people in technical 
fields as you are. But we can tell you 
that we have been inside Communist 
China recently and are similarly im
pressed by the speed of progress there 
and by the fact that they seem to be 
training more technical people than 
both you and we put together! 

"Now, when you consider that the 
Chinese will number about one billion 
by the year 2,000 and will have for 
two generations trained so many more 
than we, it is only logical to expect 
that the most important language for 
communications in science and engi
neering will have to be Chinese. It 
follows, then, that both you and we 
should already be teaching our young 
technical people to speak, read and 
write it!" • 
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