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SCIENCE 
Cetaceans 

W HALES and dolphins (ceta- 
ceans) evolved fiom meat-eat- 
ing ancestors that lived on 

land some 50 million years ago. The 
marine life became possible as a rcsult of 
a number of physical and tilnctional 
adaptations. For example, the hind- 
limbs of the ungulate forebears werc 
replaced by powehl ropellers that 
made (and make) possib r e long-distance 
travel from calving grounds in warm 
watcrs to feeding areas in cooler waters. 
Layers of blubber hold in body heat in 
an otherwise warmth-sapping environ- 
ment. Plentihl roteins store and carry E oxygen in the loodstream. And, en- 
larged kidneys handle and filter the 
concentrated solutes that are ingcstcd 
with sea water. Wiirsig describes these 
and the social adaptations of ceta- 
ceans-their organization, sexual activi- 
ties, and communication patterns-that 
either highlight the links bctween ceta- 
ceans and their land-dwelling rclativcs 
or distinguish the two (page 1550). 
Although cetaceans can hold their 
breath for long periods of time, they are 
ultimately depcndent on air; their vital 
tie to the sea surface makes them tracka- 
ble and usell  as informants of pollu- 
tion and other changes that are occur- 
ring in water habitats that cannot be 
easily or directly sampled. 

Iowa impact site 

A bolide, or perhaps several, may 
have hit the earth at the end of 
the Cretaceous period (some 65 

million years ago) and caused the mass 
extinction that included extinction of 
the dinosaurs. If a large bolide hit the 
land, it would have left a lar e crater in 
the earth. Kunk ct al. provi f e evidence 
from studies of argon isotopes that the 
Manson impact structure in north-cen- 
tral Iowa may have been a site of such 
an event (page 1565). The crater is 
situated near an area of North America 
where the largest and most abundant 
shocked grains have bcen found in the 
layer marking the Cretaceous-Tertiary 
boundary. Such grains are thought to 

be typical impact products. The Man- 
son impact structure is covered by 30 to 
90 meters of glacial deposits; thc cra- 
ter's diameter is 35 kilometers, making 
it the largest known impact structure in 
the United States. The center of the 
crater is uplifted, and it is from the 
centrally uplifted material that potassi- 
um feldspar samples were taken and 
dated by argon-isotope d a ~ g  tech- 
niques. Evidence was obtained for a 
dramatic, single degassing cvent around 
65.7 million years ago; the loss of most 
of the @Ar h m  the Manson granites at 
that time was most likcly caused by the 
shock-induced (impact-induced) heat- 
ing of the rock. 

Secretory cells 

W HAT regulates the secretion of 
saliva? Acinar cells, the sali- 
vary gland cells that secrete 

saliva, were evaluated with optical tcch- 
niques after they were stimulated with 
the secretion-inducin substance carba- 
chol (page 1582). & ce linked cffccts 
were noted: fluid was secreted, the con- 
centration of calcium ions inside the cell 
shot up, and the cells shrank. An in- 
crease in the intracellular concentration 
of calcium was both necessary and suffi- 
cient for the volume changes in the 
cells, and there remained a tight correla- 
tion bctwecn calcium ion concentra- 
tions and cell volumes as calcium levels 
fluctuated. Foskett and Melvin point 
out that cell volume changes may be 
important in modulatin secretion and 
that cell volume may 8 erefore be an 
accurate indicator of the cell's secretory 
status. The techniques used in this study 
may be generally applicable for studying 
the responses of cells in various secre- 
tory systems. 

Fickle neuron 

A LTHOUGH the physical configu- 
ration or "wiring" of the nervous 
system appcars fixcd, its hnc- 

tioning or "firing" is not. This is illus- 
trated in studies of a nerve cell-the 
ventricular dilator-that can participate 

in the firing of two neural networks 
(groups of nerve cells that fire coordi- 
nately) in lobsters (page 1587). The 
versatile neuron described by Hooper 
and Moulins is an integral art of the 
pyloric neural network; it f! es in this 
~lctwork and with the cardiac sac net- 
work whenever that network is active. 
These networks and two others com- 
prise the lobster's stomatogasmc ner- 
vous system; each network is associated 
with a digerent region of the foregut. 
The firing pattern of the ventricular 
dilator is different and distinctive in 
each network. When the ventricular di- 
lator switches to the cardiac sac net- 
work, its membrane regenera t ive~p-  
erties change, and it cannot rea y re- 
turn to fire with the pyloric network in 
the required rhythmic manner. The 
switch can be induced by both mechani- 
cal and electrical stimuli and appears to 
be physiologically relevant. 

Cold comfort 

A ~ c n c  ground squirrels (cover) 
hibernate for 8 months each year 
in spherical straw nests in bur- 

rows beneath the surface (but above the 
permafrost); their long periods of tor- 
por are brokcn up by short periods of 
arousal. When bodv temocratures of 
hibernating ground 'scquirrrls were fol- 
lowed with implantcd tempcrature-sen- 
sitive radiotransrnitters, they were 
h d  to fall as low as -2.9"C and to 
remain below 0°C for at least several 
wceks (page 1593). There was nothing 
overtly unusual about the ground squir- 
rels' blood: below-zero parts of the 
body quickly bled when wounded, sol- 
ute concentrations werc normal, and so 
were plasma fieezing and melting 
curvcs; in addition, there was no evi- 
dencc for circulating antifreem mole- 
cules com~arable to those that k c e ~  
certain and north temperate fish& 
from fieezing. Barnes speculates that 
these mammals may endure below- 
freezing habitats by supcrcooling- 
their temperature drops below freezing 
but ice crystals do not form-and that 
supercooling may be an energy-con- 
serving metabolic strategy. 
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Interview with a Risk Expert 
Science. Dr. Noitall, you are the ultimate world authority on all types of risks, a revered 

figure who has just appeared in national television. 
Noitall. A vast understatement of my true value. 
Science. You must have a large laboratory to uncover so many facts not available to the 

regulatory agencies. 
Noitall. Facts are no longer created in laboratories, they are created by the media. Any 

pronouncement of mine repeated in three periodicals, four newspapers, or one television 
program is considered a fact. My appearance on three talk shows is enough to qualify me as 
an expert. It is no longer necessary to have a laboratory in my profession. 

Science. Could you give examples of how to avoid risk? 
Noitall. Stay out of the home. More than 3 million people in the United States were 

iniured in 1987 in home accidents; 90% of all automobile accidents occur within 10 miles of 
home. It is imperative that you stay away from home. 

Science. But I've heard that many accidents occur on highways. 
Noitall. That is true. There is one fatality for every 10 minutes of driving on the 

highways in the United States. I have developed a rigorous formula that shows that the 
more time spent on the highway, the greater the chance of an accident. Therefore, I 
recommend driving 80 miles per hour as a way of reducing the time spent on highways and 
thus reducing your chance of an accident. 

Science. If one stays away from home, is there not an increased chance of infectious 
diseases? 

Noitall. One has to give up sexual intercourse entirely. The danger of disease from that 
source is far greater even than from eating an apple, and it should be avoided at all costs. 

Science. Are there other dangers about which the Environmental Protection Agency has 
failed to advise us? 

Noitall. Breathing. All breathing generates oxygen radicals, which are the main sources 
of mutations in DNA, leading to cancer, birth defects, and very peculiarly shaped molecules 
in the urine. Breathing has been observed 3 minutes before death in 100% of all fatalities. 

u 

We urge everyone to stop breathing until the proper research has been carried out. The EPA 
has been told about this relation and has failed to act on it, a scandalous display of - .  
irresponsibility. 

Science. What about hazards from crime? 
Noitall. A third of all homicides are committed on intimates, about a third on 

acquaintances, and about a third on strangers. Hence, it is imperative to avoid intimates, 
acquaintances, and strangers in order to reduce your risk of homicide significantly. 

Science. Can one ever completely eliminate a given risk? 
Noitall. One can reduce a risk to essentially zero by adopting what I call "the riskier 

alternative strategy." For example, one could take up hang gliding, as it has been 
conclusively demonstrated that fewer hang gliders die of passive cigarette smoke than those 
who never participate in the sport. People who bicycle without a helmet need not worry 
about a little nuclear reactor nearbv. People who have a cocktail before dinner or wine with a 
meal need never worry about a little trichloroethylene in their drinlung water. By the proper 
choice of alternative strategies, it is possible to reduce one's chance of dying of any particular 
disorder to any desired level. It has relieved many people of risk anxiety syndrome. 

Science. This seems so sensible, I am surprised people don't follow your advice. 
Noitall. Most ignoramuses are in fact following my formula without knowing it. 

Millions of people commute 20 miles to work, take airplanes, and choose hopelessly short- 
lived grandparents and still worry about clean drinking water. These people are secret 
admirers of peptic ulcers. 

Science. We can't thank you enough for the time you are spending with us, but I have 
one last question. Do  you practice what you preach? 

Noitall. Sadly, the answer is no. My family on the paternal side has a hereditary 
weakness whose clinical manifestation is the "eat, drink, and be merry" psychosis. As a 
result, all my ancestors on that side of the family have died in their early 
nineties. I doubt whether I will escape the family curse. 

-DANIEL E. KOSHLAND, JR. 
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