
A pool tail on the lower 
Eamont.

The writer fishing a fine 
pool on the Cumbrian 
Eamont, where the best 
fish lie right under the 
sandstone cliff.

The best lieGood sized but 
difficult fishVertical c liff

Submerged

Food channel

Rock-strewn
shallowsDeep, still pool

Shallows

u ^  Deep run
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Trout fishermen have known for years that 
the warmer the water, the worse the catch.

A recent study by Montana State University 
biologists Calvin Kaya and Geoffrey McMichael 
confirmed that knowledge scientifically by com­
paring catch rates on the Madison River on 
either side of the Ennis Reservoir.

But Kaya, a professor at MSU, did not 
attribute the lack of anglers' success below the 
reservoir to the reservoir itself — a shallow body 
of water long suspected of acting as a solar 
heating panel for lower Madison water.

He said a study in 1983 by other researchers 
indicated that removing the dam holding back the 
reservoir would decrease water temperatures in 
the lower section by only 1 to 3 degrees, while 
water temperature differences between the 
Madison above and below the dam at times 
reached 9 degrees.

Kaya and McMichael, a former graduate 
student, spent two summers collecting data on 
river temperatures and compared that with 
1,700 anglers' success, determined through 
interviews. . *

The upper, cooler part of the river is near 
where the West Fork of the Madison empties

W i l t P T  Study: When water temps
go up, the creel gets lighter

into the main river, while the lower, warmer 
section was roughly 60 river miles to the north, 
near the Iron Bridge by Norris Campground.

Each study area was about six miles long, and 
were similarly flat sections that are readily 
accessible to the. public and therefore heavily 
fished,,Kayasaid. .

Curing the summers of 1987 and 1988, Kaya 
and McMichael water temperatures in the two 
sections ranged from 46 to 77 degrees, but 
averaged 7 to 9 degrees higher in the lower 
sectiqn, the xesearchers fQUJxd.
, • When water in the lower section rose to 66 

degrees or above, catch rates for both brown and 
rainbow trout fell below one fish every two 
hours. And when the water reached 68 degrees, 
more than half the anglers interviewed had not 
caught any trout, he said. .

“As the  temperature increased, the percent­
age of fishermen being skunked increased also,'r 
said Kaya/ “The upper section did not reach 
those temperatures, so we did not have those 
lower catch rates.''

Catch rates at all temperatures generally 
were higher near the West Fork, he said, 
possibly because catch-andrrelease fishing only is 
allowed there, and because of a greater density 
of rainbow trout than |  near Iron Bridge.

Kaya said laboratory studies indicate that 
when temperatures become uncomfortably warm 
for fish, “they no longer feel like eating,'' which 
his observations in the field confirmed.

For rainbow trout, he said, experiments have 
shown that energy available for anything other 
than basic metabolic requirements — such as 
breathing or heart activity — decreases between 
68 and 77 degrees.

“The results indicate that daytime (water) 
temperatures in the mid-60s or lower are most 
favorable for supporting satisfactory catch ra tes1 
of brown and rainbow trout,’’ Kaya said.

“ This study will strike some as obvious,’’ he 
added, but how well fishermen do is an important 

.part of the quality of fishery management, and 
the data wasn't there."

Kaya said the Ennis Reservoir is shallow 
enough to allow the entire body of water to heat 
up under the summer sun, which adds to the 
warmth of the downstream water. Other factors** 
such as flow rate, amount of shade and distance* 
from source also affect water temperature, he ' 
said.

“But water temperature is only one of many,* 
many variables that can affect a fisherman's^ 
success rate," he said. “You have to take into • 
account insect activity, and angler ability."



to shape. Cuomo got only a 
53 percent majority in his New  
York gubernatorial race and was 
thus reminded of the handicaps 
facing an Eastern liberal.

Among the longer shots, Brad­
ley was wounded in the New  
Jersey senatorial race after tiering 
to be above it all; Gore and Simon 
won their senatorial seats by a big 
margin but trail memories of their 
lackluster showing in 1988; Wilder 
remained an intriguing possibility, 
but realistically only for vice 
president.

The list goes on but the an­
nouncements do not. Not a single 
serious candidate has officially 
declared, even though Democrats

“brought back in body bags” have 
made him a leading voice in the 
rising clamor over gulf policy. He 
is now in a position to outline the 
kind of post-Cold War vision that 
has long been absent from the 
Democratic agenda. Cuomo also 
has shown inclinations to present a 
revitalized American world view. 
T hese two Democrats, between 
them, could raise the intellectual 
level of presidential debate to 
heights not scaled since Adlai 
Stevenson.

The first presidential primary is 
only 15 months away. Let the 
candidates announce and the cam­
paign begin.

—  The Baltimore Sun
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Errant missile story
In re-reading the news item in your 

Monday, Nov. 12, newspaper, I am com­
pelled to relate my own experience with an 
“errant missile” while employed as a 
leading electronic technician GS-11 at one 
of four precision RCA FPS-16s at Head­
quarters Pacific Missile Range, Point 
Mugu, Calif. . ^

On a particular day in the early 1950s, 
number two (0032) radar was the only FPS- 
16 on an operation involving aircraft (F-4s) 
firing live missiles (Sparrow I l l s . &/or 
Sidewinders) at a drone jet target (Ryan 
Firebee or Q2C).

Number two radar was taking digital data 
and was set up on the plotting boards at the 
range operations building. I was tracking 
the same aircraft in radar number one . 
(0031) but was not set up for the operation. 
This was normal procedure to maintain 
proficiency at our work. ,

The operation • was term inated or 
scrubbed and the aircraft was returning to 
the Point Mugu airstrip from out over the 
Pacific Ocean when I observed a separation 
on my R-trace. I over rode my track and 
locked on the separation and broke into 
communications and informed range opera­
tions. The operator in number two radar

for about 
their offer



In the Drake Passage near Antarctica, a giant petrel flies low 
over the water, seeking crab and fish larvae that live in the 
oceans nutrient-rich surface layer.
Tui de Roy; Hedgehog House
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Where the Sea Meets the Sky
The ocean’s skin is the richest, most extensive habitat o f all

by John T. Hardy
Charles Darwin was fascinated by an 

explorer’s account of an American blacky 
bear “swimming for hours with widely 
¿pen mouth, thus catching, like a whale,1* 

Thousands of insects, fisk and crustacean 
larvae that cluster near the water’s sur­
face. The bear that captured Darwin’s 
imagination was exploiting an ecological 
niche that has only recently been studied: 
an immense, paper-thin habitat that blan- 

Tcets more than 71 percent of the earth. 
— Known as the sea surface microlayer, it 
is a remarkable “qlrin” thnt separates had- 

J e s  of water from the surrounding atmo­
sphere—the familiar dividing line be­
tween ocean and sky. Within this complex 
skin of the seas dwell thousands of species 
of plants, animals, and microbes, all at­
tracted there by its special ability to nur­
ture life.

Since 1989,1 have been working with a 
team of marine biologists, chemists, and 
toxicologists at the Huxley College of 
Environmental Studies at Western Wash­
ington University investigating the biol­
ogy and chemistry of the surface layer. On 
clear, relatively calm days, we have sam­
pled waters as near as Puget Sound or as 
far away as the North Sea. Our collecting 
device is a barrel-sized, teflon-coated ro­
tating drum towed alongside our research 
boat. Organic film from the water’s sur­
face layer adheres to this revolving cylin­
der and is continuously scraped by a 
squeegee into a large glass jar. Several 
quarts of the surface layer habitat can be 
collected by this method in just a few 
minutes. We also skim the surface with a 
special plankton net attached to pontoons, 
to collect samples of surface-dwelling 
crustaceans, fish eggs, and larvae.

Scientists have known for years that the 
thin aquatic surface layer teems with life. 
In 1917, a Swedish researcher of freshwa- 
ter habitats, Ernst Naumann, coined the

term neuston to describe certain protozo­
ans that use the surfaceynlm for support. 
His coinage was taken/from the Greek 
neustos, which means moating” but re- 

_ fersto  many inh^itant^ofthe upper few 
mche^Of oceansv,and lakesTjbince Naur  
mamTsTime, biologists have discovered
scores of plants and animals, ranging from 
tiny bacteria and algae to large jellyfish 
and seaweeds, that live, reproduce, or feed 
within a few inches of the surface.

Bacteria adhere to the underside of the 
surface film, as do some unicellular proio- 
zoans that attach themselves with a spe­
cial appendage. Fish eggs are packed with 
fat globules, which cause them to float in 
contact with the surface. Other organ­
isms, such as snails and some jellyfish and 
seaweeds, entrap air bubbles and float on 
the film. Sargassum seaweed clusters in 
floating mats that nurture many small 
creatures, including baby sea turtles.

Along with _the protozoans, a dense 
blanket of microalgae lives at the surface 

T ayik  attracted by both sunlight and the 
concentration of nutrients''tomid~'there. 

~Some microalgae actually migrate to the 
surface at midday and then descend many 
feet during the night.

Capitalizing on this concentration of bi- 
ota^manv seabirds make their living bv 
ski^fflng food from the water’s surface 

TsSmejrejsvenjcalled skimmers). One of 
the~surfhce layer’s main attractions for 
shearwaters, auklets, and petrels is that it 
provides an important nursery ground for 
numerous fish species: cod, sole, flounder, 
hake, menhaden, anchovy, mullet, flying 
fish, greenling, saury, rockfish, and hali­
but. The tremendous risk for so many fish 
larvae and eggs being so near the surface 
appears to be balanced by the abundance 
of food found there and perhaps the lack 
of predators that live in deeper waters.

The northeast Pacific, the U. S. conti­

nental shelf, and the North Sea are typical 
of rich fishery areas where dozens of fish 
species produce eggs or larvae that con­
centrate at the sea surface. In Puget 
Sound, English sole and sand sole spawn 

"between January and April, releasing b ill 
lions of eggs that float at the surface until 
they hatch, generally about a week after 
fertilization. Because of the buoyancy of 
their large yolk sacs, newly hatched larvae 
of these flatfish often float upside down 
near the surface.

The ocean’s skin is also a vital habitat 
for many commercially important shell­
fish at certain stages of their life cycles. 
Crab and lobster larvae, fqpnstance, .seck 

T li< ^  where
they feed on concentrations o f  minuscule 
life forms: the microalgae and protozoans. 
In Chesapeake Bay, 99 percent of blue 
crab larvae migrate to the surface layer 
and spend several days feeding there. Af­
ter increasing in size, the larvae return to 
deeper waters, where they feed upon 
larger foods.

The extraordinary vitality of the sea’s 
microlayer depends on special physical 
and chemical properties that are, very dif- 

^fefehnrom those of the waters just below. 
THe topmost three feet of water contains a 
whole senes of sublayers, each with its 
own distinctive biological and chemical 
features. Within the surface layer (upper 
few feet), the first two-thousandths of an 
inch contains an especially dense con­

centration of minerals, chemicals, proto­
zoans, and microorgamsmsTThe upper 
few inches contain a greater density o i  
larger organisms: fish eggs, fish larvae, 
and crustaceans. Larger, floatingjellyfish 

"and^eaweeds may occupy the upper foot. 
The surface layer includes many tran­
sients, with plants and animals constantly 
migrating up and dowjL—̂  A  

The surfaces of bo^h fresh any marine
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The ocean*s uppermost layer concentrates nutrients and toxins 
alike, below. Pollutants enter from  sewage, drainage systems, 
or the atmosphere and are ingested by skimming birds, top­
feeding fish, and sometimes, by human swimmers.
Right: A  whale shark, the world*s largest fish, scoops 
up tons o f plankton from  the surface layer. With gill arches 
modified to act as a sieve, it filters foodfrom  tropical 
and subtropical waters.

Joe LeMonnier

Atmospheric
pollutants
from
transportation 
and industry

Cross Section of Sea Surface (not to scale)

Breaking bubbles 
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Surface-feeding
seabirds/#

Bubbles and mist pollutants

Human ([ . 
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Eggs and larvae 
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feeding fish
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waters contain complex mixtures of chem­
icals that are often absent or greatly di­
luted at lower levels. Yet most of these 
natural compounds are derived from 
deeper-dwelling organisms. The billions of 
tiny plants and animals known as plankton 
occupy the sunlit photic zone, which may 
extend downward as far as 400 feet in the 
open ocean. The plankton excrete many 
organic compounds, such as amino acids, 
proteins, and fatty acids, that serve as 
nutrients for bacterial growth. Rising air 
bubbles capture these rich materials and 
carry them to the surface, where they be­
come concentrated. When plankton die 
and disintegrate, some debris sinks to the 
bottom, but tons of cellular particles, 
along with oils, fats, and proteins, float to 
the surface.

Accumulation of these natural-organic 
chemicals modifies the physical and o n f j  
cal properties of the sea_surface. Thin or­
ganic films, invisible to the naked eye^S&X 
ubiquitous m lakes, oceans, a n ^ iv e r s /  
Where currents converge, these^ftfns 
merge and thicken; wave action some­

times makes them visible as. “surfacq 
slicks^” Strong surface tension acts on the 
slicks, resulting in a layer of sandwiched 
molecules, about as thick as a humanliaifl 
That resists turbulenrmfxing J 1 his unique 
surface layer habitateven extends into the 
atmosphere. Just above the surface film, 
millions of bursting bubbles contribute to 
an aerosol blanket containing dense con­
centrations of both natural chemicals and 
man-made pollutants.

Metal ions, common in seawater, bind 
to the organic molecules and concentrate 
within the surface film, creating an envi­
ronment that is very different from the 
subsurface waters. Some metal ions, such 
as iron, are necessary and useful to marine 
life; others, from human pollution, are poi­
sonous. Such toxins as copper, lead, zinc, 
and cadmium, for instance, have been 
found in the microlayer in concentrations 
of 10 to 100 or more times greater than in 
the water below. Pesticides have been 
found in concentrations up to millions of 
times greater than in the rest of the water.

This complex aquatic surface is surpris­

ingly stable and can hold together despite 
buffeting by sixteen-knot winds and four- 
foot waves. According to Soviet biologist 
Yuri Zaitsev, fish eggs, larvae, and fry can 
cling tenaciously to the surface layer even 
in waves three to six feet high. Generally, 
winds strong enough to whip up whitecaps 
and cause surface mixing are not as wide­
spread as often imagined, occurring on 
less than 5 percent of the earth’s surface at 
any given time. Even when disturbed and 
mixed, visible surface slicks can re-form in 
less than an hour after the strong winds 
calm down.

Because of its unique tendency to col­
lect and condense chemicals, this resilient 
surface habitat is increasingly threatened 
by a variety of human activities, particu­
larly the dumping of industrial wastes and 
widespread atmospheric pollution. Some 
nonsoluble pollutants bind to buoyant par­
ticles and wind up concentrated within the 
surface microlayer. Contaminants that 
fall from a fouled atmosphere collect in 
the natural organic films, Like nutmeg^ 
powder sprinkled on an eggnog, such par-
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Can Undercut Care
doctors can be led to 
>end rules or not do 
^ests that might be 
ìmbarrassing.
liriister, regularly took physician- 

Irêscribed amphetamines over a 
png period that includedthe Suez Ca­
lai crisis in 1956. Doctors attending 
president Kennedy and Adolf Hitler 
Issisted in their abuse of amphet- 
Imines.

In grappling with the conflicts be- 
veen elected officials’ right to pri­

vacy about their health and the pub­
ic ’s right to know, the participants 
|eard about the complicity of doctors 
or Presidents Wilson and Franklin 
>. Roosevelt and other heads of state 
kho helped keep the true nature of 
he leaders’ illnesses from the public.

“The physician who treats a public 
ligure must apply the principle of 
loing no harm to society as well as 
loing no harm to the patient,” said 
l)r. Robert Robins, a professor of 
loliticaL science at Tulane University 

i New Orleans. He is waiting a book 
the politicar consequencs of the 

lilments of leaders with Dr. Jerrold 
1 Post/ a psychiatrist, who directed 
pè program with Dr. Mark Smith, an 

nergency room physician. Although 
he course focused on the health of 
pgh-ranking political leaders, the is- 
iies and problems also apply to the 
are of business officials, celebrities 
fid prominent citizens in communi­
es across the country. *

The common problems include the 
hazards in breaches of confidential­
ity, a doctor’s desire to treat a promi­
nent person to enhance his status and 
income, a hospital’s use of publicity 
about its care of a such a person to 
help draw other patients and the cha­
os that can result in a hospital from 
admission of a prominent person.

•  V
Prominent people can include 

Presidents to mayors and famous ac­
tors to leaders in small communities. 
Some may be considered prominent 
at one hospital, but not another. All 
such patients have the capacity to 
disrupt a medical center’s system so 
that they fail to receive the ordinary 
standard of care. The presence of a 
prominent person can also interfere 
with the care of other patients unless 
plans are made in advance.

Many prominent patients are as­
sertive people with strong personal­
ities who have enormous control over 
others in their office or work place. 
Such people often have difficulty in 
adjusting to the more passive role of 
hospital patient. They may demand 
changes in normal routine, and staff 
members are often mesmerized or 
intimidated into complying. Often 
these changes are harmful.

For example, prominent patients 
are often allowed more visitors for 
longer periods than hospital rules 
permit. But the hubbub of additional 
visitors can jeopardize their recov­
ery. Also, some prominent people who 
try to create a healthy public image 
jeopardize their health by insisting on 
a premature discharge from the hos­
pital.

Many prominent people insist on 
using false names when they are ad­

m«

m

wm

rnitted to hospitals, particularly for 
treatment of substance abuse. 
Though the pseudonym may protect 
the person against public embarrass­
ment, participants said such public 
anonymity could interfere with treat­
ment by helping patients avoid con­
fronting their problems.

But even when they submit to treat­
ment, prominent patients may re­
ceive substandard care.

Without citing specific names, the

David Gothard

participants said that doctors, to 
avoid what they perceived as a proce­
dure that could embarrass the pa­
tient, have been known to defer tests 
like a rectal examination and failed to 
detect a colon cancer when it could be 
cured. The participants said deaths 
have occurred because of such de­
lays. Also, decisions usually made by 
the medical and nursing staffs are 
often kicked up to higher levels when 
a prominent patient is involved and

the resulting delays can be harmful.
Doctors have become embroiled in 

disputes over who will consult a 
prominent person’s case. Often <the 
outcome is based more on médical 
politics than on expertise. Partici­
pants said that the honor of perform­
ing an operation on a famous patient 
went to a famous senior doctdr^who 
had done the procedure only a* few 
times in recent years instead gÈT îq a 
more junior doctor who did it every 
week.

In the emergency care of a promi­
nent patient, by contrast, doctors 
have developed stage fright, being 
unable to carry out a procedure Ihey 
do every day like inserting tubes iftto 
a vein. Others have seriously erred in 
recording blood pressures. . ^ ^

• jgi , '
When doctors disagree abodt im­

portant aspects of the care of a^fam- 
ous patient or believe that standards 
are lowered, many do not resignfrom 
the case for fear such action ^oqld 
damage their reputations.

Yet doctors might avoid doing a 
high-risk procedure, even if it Was a 
patient’s only* chance for survivkl.

George Washington Hospital offi­
cials opened the meeting by ipy^ig 
that there were prominent patients in 
the hospital virtually all the time.I

When Johns Hopkins Medical 
School celebrated its centennial last 
year, officials issued a news reîéase 
that described several famous people 
who had been treated by its ddctors. 
They included actors, athletes, mem­
bers of Congress and political lead­
ers. . »

As the course, made clear, a promi­
nent person who is a patient àfe>ahy 
hospital might pay attention to^S^r- 
gèon who on being admitted-to*, a 
hospital where he practiced, -put a 
sign on his chest: “Treat me like-an 
ordinary person.”

Brain
lople has been mounting at a rate of 
\o \xi 2 percent a year from 1973 to 
86, the last year for which data are 

lailable.
|But other researchers attribute 
uch if notail of any apparent rise to 

hprovèd diagnosis, rather than to a 
|nuine surge in the number of cases, 
ice the 1970’s, the introduction of 
VT scans and other advanced imag- 
I devices have made it far easier 
l  physicians to detect brain tumors 

I the earliest stages.
pbate Over Findings

| “What is being proposed as a 
pange in frequency is simply an 
iprovemènt in diagnostic meth- 
ïs ,” said Dr. Léonard T. Kurland, an 
pidemiologist and neurologist at the 
!ayo Clinic in Rochester, Minn.

~)avis. scholar

Council in Washington and the lead 
author of the new report, insists that 
the rise is too great to be dismissed as 
the byproduct of improved diagnosis, 
although she said that she did not 
know why brain cancer was increas­
ing among younger people. She, point­
ed out that other researchers have 
implicated electromagnetic radiation 
as a possible cause of brain tumors, 
but the theory remains fiercely dis­
puted among scientists.

Dr. Davis said her immediate con­
cern was to sound the alarm about 
the increase. She said she would leave 
it to others to determine its causes.

The latest paper arrives on the 
heels of a new volume that Dr. Davis 
helped edit and that is being pub­
lished this week by the New York 
Academy of Sciences‘Trends

tries.”
The book is a compilation of epide­

miological studies of cancer rates 
throughout the industrialized world. 
The studies jointly conclude that the 
incidence of many cancers is mount­
ing in the United States, Europe and 
Japan, especially among those over 
the age of 55. Spurring the upward 
trend, the book says, are rising rates 
of tumors of the brain, breast, kidney, 
bone marrow, skin and lymphatic 
system.

Many of the results from the new 
volume were announced last summer 
in the journal Lancet and elsewhere 
and were widely reported at the time. 
But the book offers several new and 
provocative details about a few of the 
cancer trends, and some researchers 
praised it for its attempt to synthe-

“ Davis pulled together a lot of in­
teresting work and very bright people 
to present a convincing mosaic,” said 
Dr. Philip J. Landrigan, chairman of 
community medicine and director of 
environmental and occupational 
medicine at Mount Sinai Medical 
Center in New York. “Now we have to 
get out there and do studies to figure 
out what’s going on.”

But other epidemiologists ques­
tioned many of the book’s statistical 
methods.

Dr. Richard Peto, a renowned epi­
demiologist at Oxford University, 
said that beyond a spectacular rise in 
lung cancer deaths, there was no gen­
eralized increase in cancer mortality 
rates. “Some are going up and some 
are going down,” he saidr“The analy­
sis as I see it in nonrespiratory can-

Among some of the new disclosures 
in the book is that far more men than 
women are dying from melanOnta. 
The result is surprising because,«at 
least in the United States, dermatolo­
gists worry that young women arefet 
high risk of contracting the canqerj^s 
a result of excessive sunbathing^ $

Dr. Davis said that in all industrial­
ized countries studied, the death* r site 
for men was 40 percent greater tten  
for women. She suggests t h a t ^ e  
explanation for the discrepancy Sis 
that men are more likely to be^ix- 
posed to hazards in the work glk|e. 
She specifically cited polychlorinated 
biphenyls, chemicals in electrjqal 
equipment that some scientists^sas- 
pect may cause cancer. 'S t-;

But other researchers argue, jtiat 
the link between the chemical ¡̂¡pd


